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IHHOACHUTEJIBHAA 3AIIUCKA

CopneprkaHue porpaMmMbl HaIlpaBJIeHO Ha (POPMUPOBAHHE €CTECTBEHHOHAYYHON I'PaMOTHOCTH Y4YaIUXCs U
OpraHU3alMIo0 U3y4eHUs GU3UKU Ha JeSTeIbHOCTHON OCHOBE. B Hell yUUTHIBAIOTCSI BO3MOYKHOCTH NpeIMETa
B peanmzauuu TpeboBanuit ®I'OC OOO K mIaHupyeMbIM JTUYHOCTHBIM U METAIIPEMETHBIM PE3yJIbTaTaM
00y4eHHUs, a TAKXKEe MEXKIIPEIMETHBIE CBS3M €CTECTBEHHOHAYUHBIX YUEOHBIX IIPEIMETOB Ha YPOBHE
OCHOBHOT0 00111€T0 00pa3oBaHusl.

OBILIASA XAPAKTEPUCTHKA YYEBHOI'O IPEJIMETA «®U3UKA»

Kypc ¢pusukn — cucteMoo0pa3yromui 11 €CTECTBEHHOHAYYHBIX YU€OHBIX MPEAMETOB, ITOCKOJIBKY
(u3HYeCcKre 3aKOHBI JIS)KAT B OCHOBE MIPOIIECCOB U SBIICHUH, H3y4aeMbIX XUMUEH, OUOJIOTHEH, aCTpOHOMUEH
u pusndeckoi reorpadueit. Dusnka — 3TO MPEAMET, KOTOPBIA HE TOJIHBKO BHOCHUT OCHOBHOM BKJIAJl B
€CTECTBCHHOHAYYHYIO KapTHHY MHpPA, HO U MPEJAOCTABIISAET HanboJiee sICHbIe 00pa3Ibl MPUMEHEHHS HAyIHOTO
MeTo/1a IO3HaHMs, T.€. ClIoco0a MOTy4YeHHs TOCTOBEPHBIX 3HaHMH 0 Mupe. Hakonern, ¢pusznka — 310
MPEIMET, KOTOPBIM HAPSAY C APYTMMH €CTECTBEHHOHAYYHBIMHU MPEIMETAMU JTOJKEH AaTh IIKOJbHUKAM
MpeJICTaBIeHHE 00 YBICKATEIbHOCTH HAYYHOTO UCCIEAOBAHUS U PAIOCTH CAMOCTOSTEIIBHOTO OTKPBITHS
HOBOT'O 3HAHMUS.

OpHa U3 rIaBHBIX 331249 (U3HYECKOTO 00pa30BaHUS B CTPYKTYpPE 00IIero 00pa3oBaHMs COCTOUT B
(hOpMHUPOBAHUH €CTECTBEHHOHAYYHOW IPAMOTHOCTH ¥ MHTEPECa K HayKe y OCHOBHON MacChl 00 yJarOIInuXCsl,
KOTOpbIE B JaJIbHEHIIEM Oy IyT 3aHATHI B CAMBIX pa3HO 00pa3HbIX cepax aesrenbHocTH. HO HEe MeHee
BajKHOU 3a1:aqel?1 SABJIACTCSA BBISIBJICHUC U ITOATIOTOBKA TAJIAHTIINBBIX MOJIOABIX J'IIOIIGIZ AJI TIPOJOJIZKCHU A
o0Opa3oBaHus U JaNbHEHIeH npodecCHOHANbHON 1eATeIbHOCTH B 001aCTH €CTECTBEHHOHAYYHBIX
WCCJICIOBAaHUH M CO3JJTaHUH HOBBIX TEXHOJIOTHI. COTIIaCHO MIPUHITOMY B MEKyHAPOTHOM COOOIIECTBE
omnpexaeneHuio, «<EcTecTBeHHOHAay4Has TPAMOTHOCTH — 3TO CIIOCOOHOCTH YeJIOBEeKa 3aHUMATh aKTUBHYIO
IrpaXAaHCKYIO MMO3UIUIO IO O6HIGCTB€HHO 3HaA4YMMBIM BOIIpOCaM, CBA3AHHBIM C CCTCCTBCHHBIMW HAYKaMH, U
€ro TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMH HIesMU. HaydyHO rpaMOTHBIN YeTTOBEK CTPEMUTCS
Y4aCTBOBATh B apryMCHTUPOBAHHOM 06CY)KI[6HI/II/I HpO6JI€M, OTHOCAIIHUXCA K €CCTCCTBCHHBIM HAaYKaM U
TEXHOJIOTHUSM, UTO TPEOYET OT HETO CIAEAYIONUUX KOMIIETEHTHOCTEH:

— HAy4HO 00BACHATH SIBJICHUA,
— OICHUBATHb U TIOHUMAThb 0COOEHHOCTH HAY4YHOTI'O UCCIICAOBAHUA,
— HHTCPIPETUPOBATH JAHHBIC U UCIIOJb30BATh HAYYHBIC JOKA3aTCIIbCTBA JJIA ITOJTYUCHUA BHIBOJOB.

Nzyuenue pu3nku crnocoOHO BHECTH peIIaoNIHii BKIaa B GOPMUPOBAHHUE €CTECTBEHHOHAYYHOMN
IrPaMOTHOCTH O0yYarOLIUXCH.

HEJN N3YUYEHUSA YYEBHOI'O IPEIAMETA «®HU3UKA»

[enn nzydenus (3K HA YpOBHE OCHOBHOTO 00IIero oopa3oBanus onpeneneHsl B Konmenmmn
npernoiaBanus yueoHoro npeaMera «dusnka» B 00pazoBarenabHbIX opranuszanusax Poccuiickoit @enepanumy,
peanu3yoNmXx OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrPaMMBbl, YTBEPkKAEHHON pemenneM Kosuternu
MunucrepcTBa npocserienus: Poccuiickoit @eneparun, npotokoi ot 3 aekadpst 2019 r. Ne [1K-4BH.

[enu nzydaeHus: GU3NKA:

— TpuoOpeTeHre HHTEepeca U CTPEMIICHHUS 00YYaIOIINXCs K HAYYHOMY U3YYEHHUIO TPUPOJIBI,
pa3BUTHE UX UHTEUIEKTYaIbHbIX U TBOPUECKUX CIIOCOOHOCTEH;

— Ppa3BHUTHE NMPEACTABICHUI 0 HAYYHOM METOJIe MO3HAHUA U (POPMHUPOBAHUE HCCIIEI0BATEIHCKOTO
OTHOILEHUS K OKPYXKaIOLUM SIBJICHUSM,



— ¢opMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3yiibTaTa U3y4eHUsI OCHOB CTPOCHHS MAaTepUH U
(byHIaMEHTAIBHBIX 3aKOHOB (DH3HUKH,

— (dopmupoBaHKE MPEACTABICHUN O POy (PU3UKU ISl pa3BUTHS IPYTrUX €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHH,

— Ppa3BUTHUE NPEACTaBIECHUI 0 BO3MOXHBIX cepax Oyayiiel npopeccnoHaabHON e TeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JTabHEHIIEMYy 00yUEHHIO B 3TOM HalpaBJICHUH.

JlocTrxkeHne STUX LeJei Ha ypOBHE OCHOBHOT'O 00IIET0 00pa30oBaHMs 00SCIIEUNBACTCS PEIICHHEM
CIIE/TYIOLIHX 3a/1ay:

— mpuoOpeTeHue 3HaHUH O AUCKPETHOM CTPOCHUU BEIIECTBA, O MEXAaHUYECKUX, TETJIOBBIX,
DIIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— TpHOOpeTeHNEe YMEHUIN ONHUCHIBATh U OOBSICHATH (DU3MYECKHE SBICHUS C UCIIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHUM;

— OCBOEHHE METOJIOB PEIICHUs MMPOCTEUIIINX PACUETHBIX 3a7a4 C UCIIOJIb30BAHUEM (PHU3NUECKUX
MOJENEN, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33/1a4;

— Pa3BUTHUC YMCHI/Iﬁ Ha6J'II-OI[aTB IMPHUPOJHLBIC SABJICHHA U BBIIIOJIHATD OIIBITHI, J'Ia60paTOpHI>Ie pa6OTLI u
SKCHICPUMCHTAJIBHBIC UCCIICAOBAHUS C UCITIOJIb30BaAHUEM U3MCPUTCIIbHBIX HpI/I60p0B;

— 0ocBOeHHUE TpUE€MOB padoThI ¢ HH(pOpManHel GU3NIEecKOro coiep:kanus, BKItouas HHPOPMAIUIO O
COBPEMEHHBIX JOCTHKEHUSIX (DU3UKH; aHATTU3 U KPUTHYECKOE OLIEHUBAHUE HH(POPMAIIHH;

— 3HAaKOMCTBO cO chepamu MpodeccCHOHANBHON 1eITeTbHOCTH, CBI3aHHBIMU C (DU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAaHHBIMU Ha TOCTIKEHUSX (PU3UIECKON HAYKH.

MECTO YYEBHOI'O IIPEIMETA «®U3UKA» B YYUEBHOM IIJIAHE

B cootBerctBrn ¢ ®I'OC OOO dusuka sBisgeTcst 00s53aTeIbHBIM MTPEAMETOM Ha YPOBHE OCHOBHOTO
oOmiero obpaszoBanus. JlaHHas mporpaMMa npeaycMaTpuBaeT u3ydyeHue Gu3uKu Ha 6a30BOM ypOBHE B 7
Kjacce B 00béMe 68 ywacoB mo 2 yaca B HEAEIIO.



COJEPKAHUE YYEBHOTI'O ITIPEJJMETA

Pa3nes 1. ®u3nka u e€ posib B NO3HAHMHN OKPY:KAKIIEro MHpPa

dusnka — HayKa 0 MPUPOJE, N3ydaeT (pU3MUECKUE SIBICHHS: MEXaHUYECKHE, TEIIOBBIC, DJIEKTPUIECKHE,
MarHuTHBIC, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuurHbl. M3mepenne ¢puznueckux BenuunH. Ousznyeckue nmpudopsl. [lorpemrHocts
n3MepeHnil. MexayHapoiHasi cucTeMa eIMHULL.

Kak ¢usuka u gpyrue ectecTBeHHbIC HAYKH U3y4aroT NPUPOLy. EcTeCTBEeHHOHAYYHBIH METO/] TO3HAHMS:
HaOJI0IeHNE, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBU)KEHHE THITOTE3, SKCIEPUMEHT 1O IPOBEPKE THITOTE3,
o0bsicHeHUe HaboJaeMoro apieHus. Onucanne pU3nYecKuX sSBJICHUN C MOMOIIBIO MOJICIIEH.

JdemoHcTpanuu
1. MexaHnuueckue, TEIIOBbIE, AEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. dusnyeckue MpuOOPHI M MPOLEAYpa MPSMBIX H3MEPEHHUI aHAJIOTOBBIM U IIU(PPOBBIM PUOOPOM.

JlabopaTopHbie padoThI U ONBITHI

1. OnpeneneHue EHBI ACICHUS Kbl U3MEPUTEIBHOTO MpUoopa.

2. VI3amepeHne pacCTOSTHUN.

3. N3mepenue 00bEMa KUAKOCTH U TBEPAOTO TEa.

4. OnpeneneHue pa3MepoB MabIX Tell.

5. U3mepenue temneparypsl Ipu MOMOIIU KUIKOCTHOTO TEPMOMETPA U IaTUMKA TEMIIEPATYPHI.

6. [IpoBeneHue Hccae0BaHuUs IO MTPOBEPKE THITOTE3bI: NaTbHOCTh MOJIETA MAPHKA, MYIIICHHOTO
TOPU30HTAIBLHO, TEM OO0JIbIE, YeM OOJIbIIIEe BHICOTA MTyCKa.

Paznen 2. IlepBoHayaibHble CBeJeHUSI 0 CTPOEHUH BelecTBa

CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJIBI, X pa3Mepbl. ONBITH, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE
BemecTBa. OMBITHI, TOKA3bIBAIOIIUE JUCKPETHOE CTPOCHHE BEIIECTBA.

JIBm>xeHue yacTull BemiecTBa. CBsA3b CKOPOCTHU JABMKEHUS YaCTHI] C TemIeparypoil. bBpoyHoBckoe
nekenue, nuddysus. BzanmoielicTBre 4acTUIl BEIIECTBA: MPUTSHKEHNUE U OTTAIKUBAHHE.

ArperaTHbie COCTOSHHS BEIIECTBA. CTPOCHUE Ta30B, KHUIAKOCTEH U TBEPABIX (KPUCTAUTMYCCKHX) TET.
B3anmocBsA3p MeX1y CBOMCTBAMH BEILLIECTB B PA3HBIX arperaTHbIX COCTOSIHUAX U UX aTOMHOMOJIEKYJIIPHBIM
ctpoeHueM. OCOOEHHOCTH arperaTHhIX COCTOSIHUM BOJIbI. B3aMOCBS3b MEXKTy CBOWCTBAMU BEIIIECTB B
Pa3HBIX arperaTHhIX COCTOSHUSX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIxX
COCTOSTHUM BOJIbI. OCOOEHHOCTH arperaTHbIX COCTOSHUI BO/IBL.

JdemoHcTpanuu

1. HabGntonenne OpOYHOBCKOTO JIBHKEHUSI.

2. HaGmronenue nuddysnu.

3. Habmronenue siBieHuid, 00BACHSIOMUXCS MPUTSHKEHUEM WM OTTAIKUBAHUEM YacTHUIL BEIIECTB.

JlabopaTopHbie padboThbI U ONBITHI
1. Onenka auamerpa aToMa METOJIOM psiIoB (C MCHOIBb30BaHueM (oTorpaduii).
2. OTBITHI IO HAOIOIEHHUIO TETIOBOTO PACIIHMPEHHSI Ta30B.

3. OnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYIIAPHOTO MPUTSKESHUS.

Pa3znen 3. /IBH:KeHHEe U B3aUMO/I€iiCTBUH

Mexanunueckoe ABuxeHue. PaBHoMepHOe 1 HepaBHOMepHOE BHkeHUEe. CkopocThb. CpeaHsisi CKOPOCTh MpU
HEPaBHOMEPHOM JIBWJKCHMM. Pacdér myTu u BpeMeHU ABUXKeHUs. PaBHOMEpHOE U HEPAaBHOMEPHOE JBU-
wenne. Ckopoctb. CpeHssi CKOPOCTh TP HEPABHOMEPHOM JBMKEHUU. Pacuér myTH U BpeMEHU JIBUKEHUS.

SIBnenue nnepnuu. 3aKoH uHepuuu. B3anmoaeiicTBre TeN Kak MPUYMHA U3MEHEHHS] CKOPOCTU JBUKEHUS



Ten. Macca kak Mepa nHepTHOCTH Teua. [1noTHocTh BemecTBa. CBs3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B
equHNIE 00BEMA BEIlECTBA.

Cuta Kak XxapakTepucThKa B3anmoaeicTBus Tei. Cuiia ynpyroctu u 3akoH ['yka. MI3mepeHue cuiibl ¢
MOMOIUIBIO TMHAMOMETpA. SIBiieHHe TAroTeHus 1 cuia TshkecT. Cuita TshkecTr Ha Apyrux mianerax (MC).
Bec tena. HeBecomocTs. CnokeHue cuil, HanpaBJiIeHHBIX 10 OJHOM npsmoid. PaBHonelicTByromas cui. Cuna
Tpenust. TpeHne cKobKeHus U TpeHue 1mokosi. Tpenue B npupoje u rexauke (MC).

JdemMoHcTpanuu

1. HaGnrogeHne MexaHMuecKoro JBMKEHU TeJa.

2. VI3mepeHne CKOpOCTH NPSIMOIUHEHHOTO IBUKEHUSI.

3. Habnroenue siBNEHUSI MHEPIIUH.

4. HabmoneHne u3MEeHEHHUs! CKOPOCTH MPH B3aMMOICHCTBUH TEIL.
5. CpaBHeHHUE MacC MO B3aUMOJICHCTBHUIO TEJL.

6. CnoxeHue Cwl, HAPABJICHHBIX 110 OJJHOW MPSIMOH.

JlabopaTopHbie padoThI U ONBITHI
1. OnpenieneHue CKOPOCTH PAaBHOMEPHOIO JBWXKEHHs (IIapHKa B )KUIKOCTH, MOJICIU IEKTPUIECKOTO
aBTOMOOWJIS M T. II.).

2. OnpeneneHue CpeaHei CKOPOCTH CKOJIBKEHHsI OpyCcKa MM IIapHuKa 10 HAKJIOHHOH MIIOCKOCTH.
3. Omnpenenenne MIOTHOCTH TBEPIOTO Tea.

4. OnbITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTD PacTsDKEHHS (e opMaliiu) MpyKUHbI OT MPUIT0KEHHOM
CHJIBL.

5. OHBITBI, ACMOHCTPUPYIOIIHE 3aBUCUMOCTD CHJIbI TPCHUS CKOJIBXKCHUA OT BECA TCJIa U XapaKTCpa
COIIPpHUKACAOIINXCA HOBerHOCTCI\/’I.

Pa3nen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH U ra30B

I[aBJ'IeHI/Ie. CHOCO6BI YMGHI)HIGHI/IS[ nu yBeJ'II/I‘IeHI/Iﬂ JABJICHUS. I[aBJ'IeHI/Ie rasa. 3aBI/ICI/IMOCTI> JABJICHUMA ra3a
oT 00BéMa, TeMmieparypsl. [lepenaua gaBrieHus TBEPABIMH TeIaMH, KUAKOCTSIMH U TazamMu. 3akoH [lackans.
[THeBMaTHYecKHe MaIIMHBL. 3aBUCUMOCTD JIaBIICHUS KHUJIKOCTH OT TIyOUHBI. [ MapocTaTHueckuii mapaaokc.
CooOmaromuecs cocysl. [ 'napaBinyeckue MEXaHU3MBbI.

AtMmocdepa 3emnu u atmochepHoe AaBneHue. [[puduHbl CyIecTBOBaHMS BO3IYITHOW 000I0YKH 3eMITH.
OmnsiT Toppuuennu. M3mepenue arMochepHOro naBiaeHus. 3aBUCUMOCTb aTMOC(EpHOTo TaBICHHS OT

BBICOTHI HaJl ypOoBHEM Mopsl. [Ipubopsl U1 n3MepeHus: aTMOC(epHOro JAaBICHHUS.

JleiicTBHE KUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Te0. BeiTankuBaromas (apxumenoBa) cuiia. 3aKoH
Apxumena. [IimaBanue ten. Bo3nyxonnaBaHue.

JdemoncTpanuu

1. 3aBucUMOCTb JaBieHHs ra3a OT TeMIepaTyphl.

2. Ilepenaua gaBIeHUs )KUAKOCTBIO U T'a30M.

. Coobmatrommuecs: CoCy/bl.

. 'mapaBnnueckuii npecc.

. IlposiBnienue neicTBrst aTMOC(EPHOTO AABICHHUS.

. 3aBUCHUMOCTH BBITAKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH TeJa U MIIOTHOCTU KHUIKOCTH.
. PaBEHCTBO BBITAIKUBAIOINICH CUJIbI BECY BHITECHEHHOM HKUJIKOCTH.

~No 01w

8. YcioBue m1aBaHus TeIl. IIaBaHHUE HUIH MOTrpy>XCHUC TCJI B 3aBUCUMOCTH OT COOTHOLICHUSA IUIOTHOCTEH
TCJIa U X XKUIKOCTH.

JlabopaTopHbie pad0oThI U ONBITHI
1. VccnenoBanue 3aBHCUMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHON B KUIKOCTh YACTH TeTa.

2. OmnpenienieHne BHITAIKUBAIOLICH CHITBI, JCHCTBYIOIIEH Ha TeNo, HOTPYKEHHOE B )KUAKOCTb.



3. [IpoBepka HE3aBUCUMOCTH BBITATKHUBAIOIICH CHIIBI, IEUCTBYIOIIECH HA TEJIO B )KHIKOCTH, OT MAcChl Teja.
4. OnbBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIBI, ICHCTBYIOIICH Ha TEJIO B )KUIKOCTH,
0T 00bEMa MOTPYKEHHOM B KUAKOCTh YaCTH TeJIa U OT INIOTHOCTH YKUIKOCTH.

5. KonctpynpoBanue apeomeTpa uiM KOHCTPYHUPOBAHUE JIOJIKU U OTNIpeIesieHHE €€ rPy30M0abEMHOCTH.

Pa3zjnen 5. Pa6ora m MOIIHOCTD. JHEpPrusi

Mexanuveckas padota. MOIIHOCTS.

[IpocThie MeXaHU3MBI. pbIuar, 0J0K, HAaKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBecus peryara. [Ipumenenue
MpaBUjIa paBHOBECHS pblyara K 0J10Ky. «3050Toe nmpaBmio» Mexanuku. KITJ[ mpocThix MexaHU3MOB.
[IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexanunyeckas sHeprusi. Kunernueckas u noreHuuanbHas sHeprus. [IpeBparnienue o1HoOTro Buaa
MEXaHMYECKOM SHEepPIruu B APYroi. 3aKOH COXpaHEHUs YHEPTUH B MEXaHUKE.

JdemMoHcTpanuu
[IpuMepsl IPOCTBIX MEXaHU3MOB

JlabopaTopHbie padoThI U ONBITHI

1. Onpenenenue paboThl CUIIBI TPEHUSI P PABHOMEPHOM JIBUYKEHUU TeJla IO TOPU30HTAIILHOM
MIOBEPXHOCTH.

2. VlccnenoBaHue yciaoBUM paBHOBECHUS phlyara.

3. U3mepenue KI1J] HaKIIOHHOH MJIOCKOCTH.

4. 3yueHue 3aKOHAa COXPAaHEHHS] MEXaHUYECKOW AHEPTHUHU.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

Wzyuenue pusuku B 7 KJlacce HAIPABJICHO HA JOCTHKEHHE 00yYarOIIUMUCS TNYHOCTHBIX,
METanpeIMEeTHbIX U MPEAMETHBIX PE3YJIbTaTOB OCBOECHUS Y4€OHOI 0 MpeMeTa.

JIMUHOCTHBIE PE3YJIbTATBI
Ilampuomuueckoe gocniuTaHue:
— MpOsIBIICHUE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (hU3MUECKON HAYKH;

— IIEHHOCTHOE OTHOLIEHHE K JOCTHKEHHUSIM POCCUICKUX YYEHBIX (PU3UKOB.

Fpam@ancxoe u nyoeno-npaecmeelmoe eocnumanue.
— TI'OTOBHOCTb K aKTUBHOMY Y4YaCTHIO B O6Cy)KI[eHI/II/I O6IJ.I€CTBCHHO-3H3,‘-II/IMBIX " 3TUYCCKUX HpOGJIeM,
CBA3aHHBIX C MPAKTUYCCKHUM ITPUMCHCHHUEM I[OCTI/DKGHI/II;'I (1)I/ISI/IKI/I,

— OCO3HaHHC BaAXXHOCTH MOPAJIbHO-3TUYCCKUX MTPHUHIHUIIOB B ACATCIIbHOCTH y‘{éHOFO.

Icmemuueckoe ocnumanue.

— BOCIIPHUATHE ICTETHYECKUX Ka4eCTB (PU3NUECKON HAyKH: €€ TapMOHHYHOTO MOCTPOEHHS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH.

llennocmu HAay4Ho20 NO3HAHUA .
— OCO3HaHUC ICHHOCTHU q)H3quCKOﬁ HAyKHU KaK MOIIIHOI'O HHCTPYMCHTA IIO3HAHUA MHPA, OCHOBBI
Pa3BUTHA TeXHOHOFHﬁ, BaKHEHIIICH COCTAaBIISIOIICH KYJIBTYPBI,

— Pa3BUTHUC Hay‘IHOfI J'IIO603HaTeJ'II>HOCTI/I, HHTEPECCA K HCCHGI{OB&TCHBCKOﬁ JCATCIIbHOCTH.

Dopmuposanue Kyi1omypol 300p06ba U IMOYUOHATLHO20 0J1A20NOIYUUA'
— OCO3HaHHME IIEHHOCTH 0€30IacHOT0 00pa3a JKU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUpE,
Ba)XHOCTH TIPaBHJI O€30MAaCHOTO MOBECHUS Ha TPAHCTIOPTE, HAa I0POrax, C SJIEKTPUUECKUM U TETNIOBBIM

060py,Z[OBaHI/IeM B JOMAIIIHUX YCJIOBUSIX,

— c(hopMHUPOBAHHOCTH HaBbIKa pe(IeKCUH, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOro e MpaBa y

JPYyroro 4ejaoBeKa.

Tpyooeoe éocnumanue:
— AaKTUBHOE YYacTHe B PELICHUH MPAKTUYECKUX 3a/1a4 (B paMKaX CEeMbH, IKOJIbI, TOpoJia, Kpas)
TEXHOJIOTUYECKOW ¥ COLMATBLHOM HANPaBICHHOCTH, TPEOYIONIMX B TOM YHCIIE U (PU3UUECKUX 3HA

HUI;,— HUHTEpec K MPaKTUYECKOMY M3Y4YEHHUIO Hpodeccuil, CBA3aHHBIX ¢ GUBMKOI.

JKonozuueckoe ocnumanue:
— OpUEHTAIMs Ha MpUMEHeHHe (PU3NUECKUX 3HAHUH IS pelIeHHs 3a7a4 B 00J1acTH OKpYyXKaromien
Cpenbl, INIAHUPOBAHUS MOCTYIIKOB U OLIEHKH MX BO3MOYHBIX MTOCIIEICTBUN JUUISI OKPYKAOIIEH

Cpellbl,— OCO3HaHUE IT00AJIBHOIO XapakTepa SKOJIOTHYECKHUX MPOoOJIeM U IyTeH UX peleHus.

Aoanmayusa o0yuarouie2oca K UsMEeHAIOUWUMCA YC108UAM COUYUATNbHOU U RPUPOOHOUL CPEObl.

— TOTPeOHOCTH BO B3aUMOJICHCTBUY MPH BBHIIIOJHEHUN HCCIIEIOBAHUN U TPOEKTOB (PU3HUECKON
HAIPAaBJIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUAM IPYIHX;

— MOBBIIICHHUC YPOBHA CBOEM KOMIIETEHTHOCTH 4epe3 MPAKTHUYCCKYIO ACATCIIbHOCTD,



— MOTPeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM YUCIE (DOPMYITHPOBATH HJIEH, TOHSATHUS,
TUMNOTE3b O (U3NYECKUX OOBEKTaX U SBICHUSIX;

— 0CO3HaHHE Ae(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PHU3HKH;
— TUIAHUPOBAHHME CBOETO PA3BUTHUS B MPHOOPETECHUN HOBBIX (PU3NUECKUX 3HAHUM,

— CTPEMIICHUEC aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBA3U IIPUPOIEI, O6HI€CTBa 1 3KOHOMHMKH, B TOM
YHUCJIC C UCIIOJIb30BAHUEM (1)I/ISI/I“IGCKI/IX 3HaHPII>i;

— OIICHKA CBOMX JICHCTBUN C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO CPEIY, BOZMOXHBIX II00aTbHBIX
MOCJICICTBUH.

METAINIPEJMETHBIE PE3YJIBTATBI

YHuBepcanbHbIC O3HABATEIBHBIE JEHCTBUS

ba3zoevie nocuueckue oeticmeusn:
— BBIIBIIATH U XapaKTEPH30BaTh CYIIECTBCHHBIC MPU3HAKK 00HEKTOB (SIBICHUI);
— yCTaHaBIUBATh CYLIECTBEHHBIN MPU3HAK KIACCHU(UKAIIMU, OCHOBAHHUS JIsl 0000IIECHUS U CPABHEHUS;

— BBIABJIATH 32aKOHOMEPHOCTHU U MPOTUBOPEUNS B pacCMaTpUBaeMBbIX (paKkTax, TaHHBIX U HAOIIOICHHUSX,
OTHOCSIIIIUXCS K (PU3MUECKUM SIBJICHUSM,;

— BBIABJIATH NIPUYIUHHO-CICACTBCHHBIC CBA3U ITPHU U3YUYCHUU (bI/ISI/ILICCKI/IX SIBIICHUH U IIPOLCCCOB,
ACJIaThb BBIBOABI C UCITIOJIB30BAHUEM ACAYKTHBHBIX U HHAYKTHUBHBIX YMO3aKHIOquHﬁ, BBIABUT'AaTh
THUITIOTE3BI O B3aUMOCBA3IX (1)I/IBI/I‘~IGCKI/IX BCJIINYMH,

— CaMOCTOSITENLHO BRIOUPATh CIIOCO0 pelieHus yueOHOM pu3nueckoii 3a1auu (CpaBHEHUE HECKOIBKIX
BapHAHTOB PELICHHs, BEIOOP HANOOIIEe MOIXOISIIETO C YIETOM CAaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPHEB).

ba3zoevie uccneooeamenvckue oelicmeus:.
— HCIOIIb30BaTh BOMPOCHI KaK HCCIEI0BATENbCKUI HHCTPYMEHT TIO3HAHMS,

— MPOBOJUTH 10 CAMOCTOATEIBHO COCTABIIEHHOMY IJIAaHY OMBIT, HECJIOKHBIN (PU3NYECKUI
9KCHEPUMEHT, HEOOJIBIIOE UCCIIE0BAHUE (PU3UUECKOTO SIBICHHUS;

— OLCHHUBATh HaA TPUMCHHUMOCTb U JOCTOBEPHOCTDH I/IH(bepMaHI/IIO, IMOJIYYCHHYIO B X01€ UCCIICJOBAHUA
MJIN DKCIICPUMECHTA,

— CaMOCTOSTENbHO (GOPMYIUPOBATH 0000IIEHNUS ¥ BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIFOJICHHS, OIBITa, HCCIIETOBAHMS,

— IMPOTrHO3UPOBATH BO3MOKHOC ;[aaneﬁmee pPa3BUTHUC (1)1/131/1%01(1/1)( IMpoNHeCCOB, a TAKKC BBIABUT'ATH
MMPEATIOIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

Paooma c ungpopmauueii:

— MPUMEHSTh Pa3IUYHbIE METO/Ibl, HHCTPYMEHTHI U 3alIPOChI MPU MOUCKE U 0TOOpe HHPOpMAIUH HIIN
JAHHBIX ¢ YIETOM MPEIOKCHHOM YUeOHON (DU3UIECKOM 3a1a9H;

— aHaJM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIIPETUPOBATH HH(OPMALIHIO PA3IMYHBIX BUIOB U (PopM
IIPEICTABIICHHUS,

— CaMOCTOSITENIbHO BBIOMPATh ONTUMAIIbHYIO (hOpMY IpeAcTaBIeHU HHPOPMALIUU U WILTIOCTPUPOBATh
pelaemMble 3a/1a41 HECJIOKHBIMU CXEMaMH, AUarpaMMaMy, HHOH rpadukoit 1 uX KOMOUHAIMSIMH.



YHI/IBepcaJ'IBHBIC KOMMYHHUKATHBHBIC HeﬁCTBHH

Obwenue:.

— B X0JIe 00CYy>KIeHHs yueOHOro MaTepHana, pe3yibTaToB JIabopaTOPHBIX PadOT U MPOEKTOB 334aBaTh
BOMPOCHI IO CYIIECTBY 00CYKAaeMOM TeMbl U BhICKAa3bIBaTh UJIEH, HALIEJICHHbIE HA pPEILICHUE 3a7auu U
noJiiepkanue 0JarokenaTebHOCTH OOLIEHUS,

— COIOCTABJIATH CBOU CYKJICHHS C CYXKACHUSMH IPYTUX YIaCTHUKOB JIHaJiora, 0OHApyKUBATh
pa3au4ue U CXOACTBO MO3ULIMN;

— BBIpaXxaTb CBOXO TOYKY 3PCHUS B YCTHBIX U IMCbMCHHBIX TCKCTAX,

— MyOJIMYHO MPECTABIISATH PE3YNIBTAThI BHITOITHEHHOTO (PH3HMUYECKOTO OIbITa (IKCIIEPUMEHTA,
UCCJICIOBAHMS, IIPOCKTA).

Coemecmnasn desmenvnocms (COmpyoHUuecmaeo):

— MOHWMATh U UCTIOJH30BaTh IPEUMYIIECTBA KOMAHAHOW Y HHIUBHUIyaTbHOW paOOTHI IIPH PEIICHUN
KOHKPETHOU (PU3UYECKOM MPOOIIEMBI;

— IIPUHUMATb LECJIU COBMECTHOM ACATCIIbHOCTH, OPraHU30BbIBATH JEUCTBUS MO €€ JOCTHXKECHUIO.

pacnpeensath poiu, 00CyXIaTh MPOLECCH U Pe3yIbTaThl COBMECTHOM pabOThI; 0600111aTh MHEHUS
HECKOIBKHX JTIOAEH,

— BBIIIOJIHATH CBOIO 4aCTb pa6OTbI, AOCTHUT'aA KaUCCTBCHHOI'O PE3YyJibTaTa 11O CBOEMY HAIIPABJIICHUIO U
KOOpAUHHUPYA CBOU HeﬁCTBHH C IpYTUMHU YJICHAMH KOMAaH/bI,

— OIICHHUBATh KAa4€CTBO CBOCI'O BKJIaJda B O6HII/H71 MPOAYKT IO KPUTECPHUAM, CAMOCTOATCIIEHO
C(l)OpMy.]'IPIpOBElHHLIM y4aCTHHKaMU B3aHMOHeﬁCTBHH.

YHI/IBepcaHBHLIe PCTYIISITUBHBIC JEeUCTBUS

Camoopzanumuu}l:

— BBISBJIATH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUAX, TPEOYIOMIMX I pelieHus: GU3nIECKux
3HAHUH,

— OPHEHTHUPOBATHCS B PA3IMYHBIX MOJXO0aX IPHHATHS pelICHUH (MHIANBHIYaTbHOE, IPUHSITHE
peIlICHHUs B IPYIIE, IPUHITHE PEIICHUI TPYIIION);

— CaMOCTOATCIIbHO COCTABJIATH aJITOPUTM PCHICHUA (1)1/131/1%01(0171 3aJa49u WJIH I1JIaHa UCCIICA0OBAaHUs C

Y4€TOM HMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh MpeiaraeMble
BAPUAHTHI PEILICHUN;

— JienaTh BIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.
Camoxoumpons (pegpnexcusn):
— J1aBaTh aJICKBATHYIO OIIEHKY CHTYAIlMH U TPeIarath IjIaH ¢é U3MCHEHHS;

— OOBSICHATH IPUYMHBI JOCTHKEHUSI (HETOCTIIKEHUS) PE3YJIbTATOB JESITEIbHOCTH, 1aBaTh OLICHKY
NpUOOPETEHHOMY OIBITY;

— BHOCHUTb KOPPEKTHUBBI B ICATEIBHOCTD (B TOM YHCJIE B XOJ] BHIOJHCHHS (PU3NICCKOTO MCCIICIOBAHUS
WX TIPOCKTA) Ha OCHOBE HOBBIX 0OCTOSITEIHCTB, H3MCHHUBIIIUXCSI CUTYallUi, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEH;

— ONLICHUBATb COOTBETCTBUEC PE3YyJIbTaTa HCIU U YCIIOBUSAM.

QMOHMOHaJleblﬁ UHMEIEKM .



— CTaBUTH ce0sl HA MECTO JIPYTOro YeJIOBEKa B XOJI€ CIIOpa WM JAUC KyCCUU Ha HAYUHYIO TEMY,
IIOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYyroro.

Ilpunamue cebsn u opyzux:

— TIpU3HABaTh CBOE MPABO Ha OIIMOKY NP PEHICHUN (PU3UIECKUX 3a]1a4 WM B YTBEPKACHUSAX HA
Hay4HbIE TEMBI U TAKOE K€ IIPaBO APYTOro.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yabTaThl HA 0A30BOM YPOBHE JIOJKHBI OTPaXaTh COPMHUPOBAHHOCTD y 00yUYAIOIIUXCS
YMEHHM:

— HCIIOJIB30BATh MOHATHS: (PU3NYECKHE ¥ XUMUYECKHE SIBJICHUS, HAOIIOICHHE, SKCIIEPUMEHT, MOICITb,
THIIOTE3a; CIMHUILIBI PHU3MIECKUX BEJIMYMH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSTHHS BEIIECTBA
(TBEpIOE, KUAKOE, ra3000pa3HOE); MEXaHHUECKOE JABIKEHHE (paBHOMEPHOE, HEPAaBHOMEPHOE,
PSIMOJIMHEHHOE), TPACKTOPHSI, PABHOACHCTBYIOIIAs CUI, tehopmariust (yrnpyras, rmiacTudeckasi),
HEBECOMOCTB, COOOUIAIONINECS COCY/IB;

— paznuyath siBieHus (auddy3usi; TEMI0BOE IBHKECHHIE YACTHIL BEIIECTBA; PABHOMEPHOE JIBHKCHHE;
HEpPaBHOMEPHOE JBHKCHUE; HHEPLIUS; B3AUMOJICHCTBHE TEJI; PABHOBECUE TBEPABIX TEJI C 3aKPEIUVIEHHOU
OCBIO BpaIlleHHsI; TIepe/iada IaBIeHUs TBEPABIMH TEIaMH, KUAKOCTSIMH U Ta3aMu, atMochepHoe
JIaBJICHHE; [UIABAHUE TEJ; MPEBPALICHHS MEXAHUYECKOH SHEPruu) MO OIMHMCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHHUE;

— Ppacno3HaBaTh IMPOSBICHUE HM3YYECHHBIX (PU3MUECKUX SIBJIECHUI B OKPY)KAIOLIEM MUPE, B TOM YHUCIIE
¢buznyeckue BICHUS B IPUPOJIE: PUMEPDI ABHKEHUS C PA3IMYHBIMU CKOPOCTSIMU B )KUBOM M HEKUBOI
IpUpPOJIe; NeCTBUE CUIIBI TPEHHS B IPUPOJIE U TEXHUKE; BIMSHUE aTMOC(HEPHOr0 JaBJIEHUS Ha )KUBON
OpraHu3M; IUIaBaHUE PbIO; ppIYard B TEJIE YEJIOBEKA; IPU ITOM MEPEBOAUTH NPAKTUUECKYIO 3a/1a4y B
y4eOHYI0, BBICISAThH CYIIECTBEHHbBIC CBOMCTBA/MIPU3HAKU (PU3NYECKUX SBICHHIA;

— OMKCHIBATh U3YUEHHBIE CBOMCTBA TN M (PU3NYECKUE SIBICHUS, UCTIONB3YS (PU3NUECKUE BETHUNHBI
(Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMs, ITyTh, CKOPOCTh, CPEHSS CKOPOCTh, CHJIa YIPYTOCTH, CHJIa
TSDKECTH, BEC TeJa, CUila TPeHUs, TaBiieHue (TBEPAOTO Tela, )HUIKOCTH, T'a3a), BRITATKUBAIOIIAs CUIIa,
MexaHu4ecKkas padoTa, MOIIHOCTD, IJIEYO CHJIbI, MOMEHT CHJIBI, KO (DHUITUEHT MOJIE3HOTO IEUCTBHS
MEXaHU3MOB, KHHETHUYECKAs ¥ IOTEHIMAIbHAs SHEPTHs); TIPU OMTUCAHUH MPABUIILHO TPAKTOBATh (HU3H-
YECKUM CMBICIT UCTIONB3yEeMbIX BEJTUYHH, UX 0003HAUYCHUS U €TUHULIBI (PU3UYECKUX BEITMYHMH, HAXOIUTh
(dbopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUYHUHY C IPYTHMH BETMYMHAMHE, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCUMOCTEN (PU3NIECKUX BETUUHH;

— XapaKTepu30BaTh CBOWCTBA Tel, (PM3MUECKUE SIBICHHSI U MPOIIECCHI, UCTIONB3YS MPaBHIIA CIIOKEHUS
cun (BIOJIb OJTHOM TpsiMOii), 3akoH ['yka, 3akoH [Tackasist, 3akoH ApXuMe/a, PaBUIIO PaBHOBECHUS
perdara (0J10Ka), «30JI0TOE TPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHS MEXaHUYECKOW SHEPTHHU; TIPH 3TOM
JaBaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3aIMMCHIBATH €0 MaTEMAaTHUECKOE BBIPAXKEHUE,

— 00BACHATH (hU3MUECKUEe SBICHHS, MPOILECCHl M CBONCTBA TEJ, B TOM YMCIE U B KOHTEKCTE
CUTYyaIMid TPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh IPUIMHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH
00BsICHEHHE N3 1—2 TOrMYeCcKuX MaroB ¢ Omopoi Ha 1—2 n3ydeHHbIX CBOMCTBA (U3UUECKUX SIBJICHUH,
(GU3NIECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

— pematk pacy€THbIC 3aa4l B 1—2 nelCTBUSI, UCHIONb3Ys 3aKOHBI M (POPMYJIbI, CBA3BIBAIOILIUE
(u3nyeckre BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a4M 3allUChIBATh KPATKOE YCIOBHE, MOA-
CTaBIATH (PU3MUECKUE BETUUMHBI B ()OPMYIIBI U IPOBOIUTH PACUEThl, HAXOAUTH CIIPAaBOYHBIE TaHHBIE,



HEOOXOAMMBIC JIJISl PEIICHUS 3a]1a4, OIIEHUBATh PEATUCTUYHOCTD MOTYYEeHHON (PU3MYECKONW BEIIMUMHBI,

— pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIH (PU3NYECKHX METOJIOB; B ONMMMCAHUU
UCCIICIOBAHMS BBIJCISATH POBEPSIEMOE MPeANoiokeHue (TUIOTe3y), pa3indarh 1 HHTEPIPETHPOBATH
MOJTyYEHHBIH PE3yJbTaT, HAXOIUTh OIMTUOKHU B XOJIC OIIBITA, JIEJIAaTh BEIBOJIBI 110 €T0 PE3yJIbTaTaMm,

— MPOBOAUTH OMBITHI 110 HAOTIOACHHUIO (PUZNUYECKUX SIBICHUN WIH (PU3HMUECKUX CBOMCTB TEIN:
dbopMyIMpoBaTh MPOBEPSEMBIE MTPEAIOJIOKEHNS, COOUPATh YCTAHOBKY U3 MPEAJI0KEHHOT0 000py/10Ba-
HUS, 3aIIUCBIBATH XOJ] OIbITa U (POPMYJIUPOBATH BHIBOJIHI,

— BBIIIOJHATH IIPAMBIC U3MCPCHUA PACCTOSAHUA, BpCMCHU, MACChI TCJIA, O6’béMa, CHJIBI U TEMIICPATYPhL
C MCIIOJIb30BaHUEM aHAJIOTOBBIX U HU(POBBIX IPUOOPOB; 3aNMCHIBATH ITOKa3aHMsI IPHOOPOB € yUETOM
3a/1aHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHNUH;

— MPOBOAWTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETUIHHEI OT JAPYTOM ¢
UCIIOJIb30BAHUEM TIPSAMBIX U3MEPEHUH (3aBUCHMOCTH ITyTH PABHOMEPHO JBHKYIIETOCS TeJla OT BPEMEHH
JBIDKEHUS TEJIa; CUJIbl TPEHUS CKOJIBKEHUS OT Beca TeJla, KauecTBa 00padOTKU MOBEPXHOCTEH TE U
HE3aBUCUMOCTH CUJIbI TPEHHS OT ILIOIIAN COIPUKOCHOBEHUS TEN; CHIIbI YIPYTOCTU OT YJIMHEHUS
MIPY>KUHBI; BEITATKHBAIOIICH CHITBI OT 00BEMA MOTPYKEHHOHN YacTH TeJla ¥ OT TUNIOTHOCTH JKUJKOCTH, &€
HE3aBHCHUMOCTH OT IJIOTHOCTH TeJa, OT IIIyOMHBI, Ha KOTOPYIO OTPYKEHO TeJIO; YCIOBHIA IIaBaHUS Tel,
YCJOBHI PaBHOBECHs pbluara U 0J0KOB); Y4aCTBOBATh B INIAHUPOBAHUU YI€OHOTO UCCIICTOBAHHMS, COOH
paTh YCTAaHOBKY U BBIIOIHATH U3MEPEHUS, CIEIYsI MPEATI0KEHHOMY TUIaHy, (PUKCUPOBATh PE3yabTaThl
MOJTyYEHHOU 3aBUCUMOCTH (PM3MUYECKUX BEIIMYMH B BHJIC TIPEIJIOKEHHBIX TAOIHII U TPaUKOB, ACIaTh

BBIBOJIbI 110 PE3YyJIbTaTaM MCCIICIOBAHUSI,

— MOPOBOJIUTH KOCBEHHBIC H3MEPEHHsT (PH3UYECKUX BEIUYMH (IJIOTHOCTH BEIIECTBA YKUAKOCTH U
TBEP/OrO TeJla; CUJIa TPEHUSI CKOJIbKEHMSI; IaBJICHUE BO3/1yXa; BHITAJIKMBAIOIIAsl CUJla, JEHCTBYIOIAs Ha
HOTPYKEHHOE B KHUKOCTh TEJO; KOAPQPHUIIUCHT MOJIC3HOTO ISHCTBHSI MPOCTHIX MEXaHMU3MOB), CIIETYsI
NPEeI0KEHHON MHCTPYKIUH: TP BBITIOJTHEHUU U3MEPEHUN COOMPaTh SKCIIEPUMEHTAbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAUEHUE UCKOMOM BEJIMUYUHBI;

— co0JroaTh MpaBUiIa TEXHUKH 0€30MaCHOCTH IpU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;

— yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPONUCTB: BECHI, TEPMOMETP,
JTUHAMOMETP, COOOIIAIIINECs COCYIbI, 0apOMeTp, pblyar, MOABUKHBIN U HEMOABUKHBIN OJIOK, Ha-
KJIOHHAS TIJIOCKOCTD;

— XapaKTepu30BaTh MPUHIUIIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM
Ha UX ONMUCaHUs (B TOM YHCIIE: TIOAUIMITHUKH, YCTPOWCTBO BOAOIPOBO/IA, THAPABINYECKHUIT ITpecc,
MaHOMETp, BEICOTOMED, MOPIITHEBOI HACOC, APEOMETP), UCIIOIBb3Ys 3HAHUS O CBOMCTBAX (PU3MUECKHX
SBJICHUH 1 HEOOXOUMBbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH,

— MPHUBOAUTH MIPUMEPHI / HAXOAUTh HHPOPMAIIHMIO O IPUMEPAxX MPAKTUIECKOTO UCIIOIb30BaAHHSI
¢u3nUecKrX 3HaHUH B MOBCETHEBHOM JKU3HHU JJIs1 oOecrieueHus: 6€30MacHOCTH pU 0OPaIeHUH C
npubopaMy U TEXHUYECKHMMHU yCTPOHCTBAMHU, COXPAHEHUS 37I0POBbs U COOIOACHUS HOPM
JKOJIOTUYECKOI0 ITOBEJICHUS B OKPYXKAIOLIEH CpelIe;

— OCYUIECTBIISATh OTOOP UCTOYHUKOB MH(POpMAIUH B ceTh VIHTEpHET B COOTBETCTBHUHU C 3a/IaHHBIM
MIOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUN U MYTEM CpPaBHEHHUS Pa3IMYHBIX HCTOYHUKOB
BBIIETISITH HTHPOPMALUIO, KOTOPAsl SABJIAETCS MPOTHUBOPEUUBON MM MOXKET ObITh HEJOCTOBEPHOI];

— HCIIOJIb30BAaTh NPH BHITIOJIHEHUH YU€OHBIX 3aJaHUI HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3NIECKOTO
COJZIepKaHus, CIIPaBOYHbIC MaTepHaJIbl, pecypcsl ceTu VIHTepHeT; Bi1ageTh NpuéMamMu KOH-



CHEKTUPOBAHUS TEKCTA, MpeoOpa3zoBaHus HHPOPMAIMK U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;

— Cc03/1aBaTh COOCTBEHHBIC KPATKHE MUChbMEHHBIE M YCTHBIE COOOIIECHHS Ha OCHOBE 2—3 UCTOYHHUKOB
nHpopmauu GU3NIECKOTO COACPKAHUS, B TOM YHCIIC MTyOJIUYHO JIeTIaTh KPAaTKUE COOOIICHHS O
pe3yJsibTaTax MPOEKTOB MIIM YU€OHBIX UCCIICIOBAHMM; ITPH 3TOM IPAMOTHO MCIOJIb30BaTh U3Y4YCHHBIH
MOHSATHUHBIN ammapaT Kypca pU3UKH, COIPOBOXKIATh BRICTYIICHHE IMPE3CHTAIUCH;

— IMIpH BBIIIOJIHEHUH Y4EOHBIX IIPOEKTOB U HCCIEAOBAHUN paclpeaensiTh 00I3aHHOCTH B TPYIIE B
COOTBETCTBUU C IIOCTABJICHHBIMHU 33/1a4aMH, CJIEAUTH 32 BBIIIOJIHEHUEM IUIAHA JEHCTBUM, aIEKBATHO
OILICHUBATh COOCTBEHHBII BKJIa/l B ACSTEILHOCTD IPYIIIBI; BHICTPAUBATh KOMMYHUKATUBHOE
B3aMMOJIEICTBHE, YUUTHIBAsI MHEHUE OKPYXKAIOIIHX.



TEMATHUYECKOE INIAHUPOBAHHUE

Perenne 3a1a4 Ha ONMpeAEICHAE [y TH, CKOPOCTH U BPEMEHN PABHOMEPHOT'O JBHXCHUS,
AHanu3 rpaguKoB 3aBUCUMOCTH ITyTH 1 CKOPOCTH OT BPEMEHH;

Ne | HanMeHOBaHMe Pa3/ieJioB U TeM KosauyecTBo yacos Hara Buasl aesiteIbHOCTH Buasl, JIeKTPOHHBIE
n/m | mporpaMmsl H3YYeHMsI opmbI (un¢posbre)
BCEro | KOHTPOJbHbIE | MPAKTHYECKHE KOHTPOIST o6pasoBaTenbHbIe
padoThbI padoThI pecypesl
Paznen 1. ®u3uka U e€ poJib B MO3HAHHH OKPY:KAIOIero MUpa
1.1. | ®u3uka — Hayka o mpupoje 2 0 0 BbisiBiIeHHE pa3Inunil MeX1y QH3MIECKUME U XuMIdeckuMu npespatteHusiMa (MC — xumusi); VerHsrii
Pacrnio3HaBanue 1 Knaccu(pUKaLust pU3NIECKUX ABJICHUN: MEXaHUYECKHX, TEIUIOBBIX, 3ICKTPUYECKHX, | OMPOC;
MAarHHTHbIX U CBETOBBIX;
Habmionenue u onucanne QU3NIECKUX SIBICHHIA;
1.2. | du3nyeckue BeJUIMHBI 2 0 1 OrnpezenieHre UEHbI JIENCHHUS KAkl K3MEPUTEIIBHOTO IpUdopa; IMpaktuyeckas
pabora;
1.3 | EcrecTBeHHO- HAYYHBIH METOX 2 0 0 BbIBIDKEHHE TUITOTE3, OOBSCHSIOIMX IIPOCTHIC SIBIICHHS, HAIIPHMEP:— [0YEMY OCTAHABIIMBACTCS VerHbli
MO3HAHMS JBIDKYIIEECs 110 TOPH30HTAIBHOI TOBEPXHOCTH TEJIO;— MOYEMY B XapKyI0 [IOr0Jly B CBETJION OZIGKAE | OMpoC;
MPOXJIA/HEH, YeM B TEMHOM;
Ipennoxenue croco60B NPOBEPKH TUIIOTES,;
Hroro no pazaeny 6
Pazzen 2. [lepBoHavaabHbIe CBEEHUS 0 CTPOEHHH BeLIeCTBA
2.1. | Ctpoenue BemecTBa 1 0 1 ; VerHbli
HabumoieHue i MHTEPIIPETAIMs OBITOB, CBUACTEIBCTBYIONINX 00 aTOMHO-MOJIEKYJIIPHOM CTPOCHHHI ompoc;
BEII[ECTBA: OMbBITHI C PACTBOPEHUEM PA3INYHbIX BEIIECTB B BOJC;
Orenka pa3sMepoB aTOMOB M MOJIEKYJT C HCTIONb30BaHUEM (OTOrpaduii, oTydeHHBIX Ha aTOMHOM
cuioBoM Mukpockore (ACM);
OmnpeeneHne pa3MepoB MallbX Tel,
2.2. | Npusenne M B3aMMoO/eficTBHE 2 0 1 Hab6monenne i 00bsCHEHIE OPOYHOBCKOTO ABIKCHHS U siBICHUS A dy3um; IIpakTideckast
YaCTHI( BeLIECTBA IIpoBesieHne U OOBSICHEHHUE OIBITOB 110 HAOJIOCHHUIO TEIUIOBOTO PACIIHPEHHUS ra30B; pabora;
IIpoBesieHne U OOBSICHEHHUE OIBITOB 110 OOHAPYKEHUIO CHII MOJICKYJISIPHOTO MPUTSDKECHHUS U
OTTAJIKUBAHH;
2.3. | ArperaTHbie COCTOSIHUSI 2 1 0 Onmcanue (¢ UCIIONB30BaHMEM IIPOCTHIX MOJIENeH) OCHOBHBIX Pa3iiiyiii B CTPOCHHH ra30B, xkuakocreil | [Ipakruueckas
BelecTBa U TBEPJIBIX TET; pabora;
OObsICHEHHE MaJIOH CKHMAaeMOCTH JKUIKOCTEH W TBEPABIX Tell, DOJIBIION CKIMAEMOCTH ra30B;
Hroro o paszneny 5
Pasnen 3. IBusKeHHe ¥ B3aMMO/IEliCTBHE TeJT
3.1. | MexaHu4ecKoe ABHKeHHE 3 0 0 HccnenoBanie paBHOMEPHOTO ABIKCHHUS U OTPEICICHHE €ro MPU3HAKOB; IucbMeHHBIH
Ha6umroieHie HepaBHOMEPHOTO ABMKEHHS M ONPE/ICICHUE ero OTINYHil OT PABHOMEPHOTO [IBIKCHHUS; | KOHTPOJIb;




3.2.

Huepuust, Macca, INIOTHOCTH

OOBsICHEHHE U IPOTHO3UPOBAHHUE SBICHUH, 00YCIOBICHHBIX HHEPIHEH, HAIPUMEP: YTO IIPOHCXOJUT
IIPH TOPMOXKCHHH MM PE3KOM MAHEBPE aBTOMOOHIIS, TOYeMy HEBO3MOXKHO MTHOBEHHO HPEKPATUTh
JBIDKCHHE Ha BEJIOCHIIE/IC MM CAMOKATe U T. 1.;

IlpoBesieHNE U aHAIU3 ONBITOB, AEMOHCTPHPYIOIIMX H3MEHEHUE CKOPOCTH JBUKEHHUS Tela B
pe3ynbTare JeiiCTBHS Ha HETO JPYTHX TeI,

Peenye 3aa4 Ha OnpeieIiCHHE MacChl Tella, ero 00bEMa U IIOTHOCTH;

IpoBeneHne 1 aHAIIU3 OIBITOB, JEMOHCTPUPYIONINX 3aBHCHMOCTb H3MEHEHHS CKOPOCTH Tela OT eT0
Macchl IIPY B3aUMOJICHCTBIHU Tell. FI3MepeHre Macchl Tena pa3iMiyHbIMU criocobamuy;

[MpakTuyeckas
pabora;

3.3.

Cuaa. Buasr cui
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V3y4eHue B3aUMO/ICHCTBUS KaK IIPUYMHBI H3MEHEHHUS CKOPOCTH Tella MK ero aedopmaruy;
OnucaHue peanbHbIX CUTYalUil B3aUMOAEHCTBYS TEJI ¢ IOMOILBIO MOJIEINIEH, B KOTOPBIX BBOJUTCS
TOHSATHE U N300paKEHHUE CHITBI;

W3y4enue cuibl ynpyroctu. MccienoBanue 3aBHCMMOCTH CHIIBI YIIPYTOCTH OT YJIMHEHHS! PE3UHOBOTO
LIHYpa WK [PYXHUHBI(C OCTpOeHNHEM rpaduka);

AHaJH3 IPAKTHIECKHX CUTYAIHIA, B KOTOPBIX MPOSBISIETCS AEHCTBUE CHIIBI YIIPYTOCTH (YIIPYrocTh
Msi4a, KPOCCOBOK, BETOK JIepeBa U JIp.);

AHaJIN3 TPAKTHIECKUX CUTYAIlHil, B KOTOPBIX MPOSBISIETCS AHCTBUE CHIIBI YIIPYTOCTH (YIIPYrocTh
Msi4a, KPOCCOBOK, BETOK JIepeBa U JIp.);

AHanu3 CUTyaluii, CBSI3aHHBIX C SIBJIEHUEM TAroTeHus. OObICHEHHE OPOUTAEHOTO IBHKCHUS ITAaHET C
UCIIONb30BaHMEM ABJICHUS TATOTEHKS U 3aKoHa uHepiuu (MC — acTpoHOMHs).;

M3mepenue Beca Tela ¢ oMoIbio JuHamoMeTpa. O60CcHOBaHKE ITOTO criocoba H3MEepeHHs;

AHaIU3 ¥ MOJICTIMPOBAHKE SBJICHHUS HEBECOMOCTH;

DKCIepUMEHTAIBHOE TTONYYeHHE TIPABUIIA CIIOKCHHS CUIT, HATIPABICHHBIX BIOJb OJHOM MPSMOii.
OrnpeenieHre BETMYUHbBI PABHOICHCTBYIOLICH CHT;

VI3y4eHue CUIIbI TPEHHS CKOJIBLKEHUS U CHIIBI TPEHHUS TIOKOSI;

HccnenoBanne 3aBHCHMOCTH CHIIBI TPEHHUS OT Beca Tella H CBOUCTB TPYIIUXCS OBEPXHOCTEI!;
Pemrenme 3a1a4 ¢ UCTIONB30BaHUEM (OPMYJT ISt pacy€Ta CHIBI TSHKECTH, CHIIBI YIPYTOCTH, CHITI
TPEHHS;

YcTHBIH
orpoc;
ITucemenHbII
KOHTPOJIb;
KoHtposbHas
pabora;

3ayer;
IIpakTHyeckas
pabora;

HWrtoro no pazaeny
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Paznen 4. JlaBienne TBEPABIX Tell, ;KHIKOCTEH H T

a30B

4.1.

JlaBienne. [lepenaua naBieHus
TBEPABIMH TeJIAMH, KHAKOCTAMH
M razaMu

3

0

AHanu3 1 00bsICHEHHE OIBITOB M IPAKTHUECKUX CHTYaLHH, B KOTOPBIX IPOSBIIASTCS CHJIA TABIICHNS,
O0ocHOBaHNE CIOCOOOB YMEHBIICHUS U YBEIUYCHUS IaBICHUS;

V3yueHne 3aBUCHMOCTH JaBIEHHUS ra3a 0T 00bEMa U TEMIIEPaTypHI;

W3ydenue ocoOEHHOCTEH nepeaauu qaBaeHus TBEPIbIMH TEIaMH, KUAKOCTSMHU U ra3aMu.
O00CHOBaHHE PE3yIbTATOB ONBITOB OCOOEHHOCTSIMU CTPOSHHUS BELIECTBA B TBEPAOM, KHIKOMHU
ra3000pa3HOM COCTOSHUSX;

DKCreprUMEeHTAIbHOE JTOKA3aTeNbCTBO 3aKoHa [lackans;

Pemenne 3aiay Ha pacuér JaBieHus TBEPJOrO TeNa;

IpakTuyeckas
pabora;

4.2.

JlaByieHne KUAKOCTH

HccnenoBanue 3aBUCUMOCTH JABJIEHUS KUKOCTH OT TIIyOUHBI TIOTPYKEHUS U IUIOTHOCTH XKHUIKOCTH;
Ha6urosienne 1 00bsICHEHHE THAPOCTATHYECKOTO Mapa/ioKca Ha OCHOBe 3akoHa [Tackais;

U3yuenune coo0IIaroImxcs CoCy/I0B;

Pelenne 3a1a4 Ha pacu€T JaBICHHS KHIKOCTH;

OObsCHEHKE IPHUHIIUIA JEHCTBUS THIPABIMYECKOTO MPECCa;

AHanu3 1 00bsICHEHHE PAKTHYECKHMX CUTYALHH, IEMOHCTPUPYIOLINX [POSIBICHHE JIABICHHS XKHUIKOCTH
¥ 3aKoHa [lackais, HapuMep TIPOLECCOB B OPraHu3Me MpH riry6oKoBogHOM HbipstHun (MC—
Guomnorus);

VerHbri
ompoc;
IIpakTuyeckas
pabora;




4.3. | ATmoc(epHoe 1aBiIeHne 6 DKcHepHIMeHTaNbHOe 00HApYKEHHE aTMOC(EPHOr0 TaBICHUS, VerHslii
Amnanu3 ¥ 00bsICHEHHE OIBITOB H IPAKTHUECKUX CHTYalllH, CBS3aHHEIX ¢ JeificTBHEM aTMOC(EpHOTO onpoc;
JIaBJICHUS; ITucsMeHHbBIH
OObsCHEHHE CyILIeCTBOBaHUS aTMOChepsl Ha 3eMile 1 HEKOTOPBIX IUIaHEeTaX MM €€ OTCYTCTBHS Ha KOHTPOJIb,
npyrux wianerax u Jlyne (MC — reorpa¢ust, acTpoHOMHS); IIpakTideckas
OOGBsCHEHHE H3MEHEHHUsI INIOTHOCTH aTMOc(epbl ¢ BBICOTOH M 3aBUCUMOCTH aTMOC(EpHOro JaBieHns | paboTa;
OT BBICOTHI,
Pewenne 3ana4 Ha pacuéT arMocepHOro IaBICHHUS;
W3yuenue yctpolicTBa OapoMeTpa aHepousa;
4.4, | TeiicTBHe KNUIKOCTH U ra3a Ha 7 DKCrepUMEHTaIbHOE 00HAPYKEHHE NEeHCTBUS XKUJKOCTH U ra3a Ha NOrpyXEHHOE B HUX TEJIO; VerHsrii
norpy:kéHHoe B HUX TeJI0 Omnpenenenne BEITAIKUBAIONIEH CHIIBL, IHCTBYIOIIEH Ha TEJIO, HOTPYXKEHHOE B KUIKOCTS, onpoc;
IIpoBesieHne U 0OCYXICHUE ONBITOB, AEMOHCTPHPYIOIINX 3aBUCUMOCTb BBITAJIKHBAIOIIET CHIIBI, IuceMenHsIi
JeHCTBYIOIIEH Ha TeNO B KUAKOCTH, OT 00bEMA MOTPYKEHHOH B KUIKOCTh YaCTH TeNa U OT INIOTHOCTH | KOHTPOIIb,
KUJIKOCTH; IIpakTiyeckas
HccnenoBanue 3aBUCUMOCTH BECa Telia B BOZIE OT 00bEMa NOrpyKEHHOM B )KUIKOCTb YACTH TEJa; pabora;
Penrenue 3aa4 Ha IpAMeHEHNE 3aKOHAa APXHUMe/ia U YCIIOBHS ITaBaHUS Tel,
KoHcTpynpoBaHue apeoMeTpa HIIH KOHCTPYHPOBaHHUE JIOAKU U OIpeeeHHe e€ rpy30H0bEMHOCTH,;
Uroro no pazaeny 21
Paznen 5. PagoTa H MOLIHOCTE. JHEprus
5.1. | PaGoTa 1 MOIHOCTH 3 DKCIepHMEHTAIbHOE ONpeeNeHIe MEXaHUUEeCKO! pabOThI CUIIBI TSUKECTH IIPH NaJCHUH TeNa U CUJIbI VYerHslit
TPEHHS IPH PaBHOMEPHOM IIepPeMEIeHHH Tella II0 TOPU30HTAIBHON ITOBEPXHOCTH; ompoc;
Pacuér MomHOCTH, pa3BHBaeMOil IpH MOABEME I10 JIECTHHUIIE, IMuceMeHHBIH
Penrenue 3a7a4 Ha pacy€T MEXaHMIECKOH paOOTHl M MOIITHOCTH, KOHTPOJIb,;
IpakTuyeckas
pabora;
5.2. | IIpocThie MeXaHH3MBbI 5 OmnpeneneHne BEIUTPHIIIA B CUJIE IPOCTBIX MEXAHH3MOB Ha IIPUMEpPE PhIuara, MOABHKHOTO H VerHblit
HEIO/IBIKHOTO GJIOKOB, HAKJIOHHOI TIIIOCKOCTH; ompoc;
HNccnenosanue ycnoBust paBHOBECHUS pbluara; Ipaxktuyeckas
OO6HapyKeHHe CBOICTB MPOCTEIX MEXAHM3MOB B Pa3INYHBIX HHCTPYMEHTAX M MPHCIOCOONCHHSX, paborTa;
HCIIONB3YEeMBIX B OBITYH TEXHHKE, a TAK)KE B XKHUBBIX opranuzmax (MC — Guosorus);
DKcIepHMEHTaNIbHOE 10Ka3aTeNbCTBO PABEHCTBA PAOOT IPU NPUMEHEHHUH MPOCTHIX MEXaHU3MOB;
Onpenenenne KII/l Hak1oHHOH MI0CKOCTH,;
Pemenne 3aiay Ha IpUMEHEHUE MPaBUIIa paBHOBeCH pbiuara v Ha pacu€t KI1/T;
5.3. | Mexanuueckas Heprus 4 OKCNepuMEeHTaIbHOE ONPEAENICHHE N3MEHEHNsI KWHETHYECKON 1 MOTEHIMANbHON SHEPTHU Tela PU YcerHbli
€r0 CKAaTBIBAHHY 110 HAKIOHHOM IUIOCKOCTH; ompoc;
DopMynupOBaHUE HA OCHOBE UCCIEI0BAHUS 3aKOHA COXPAaHEHUs MEXaHUYECKOU SHEPTUH; ITucemenHbIi
OO6cy>xieHre TPaHUI IPUMEHUMOCTH 3aKOHA COXPAHEHHS YHEPIUH, KOHTPOJIb,;
Pemnrenue 3a1a4 ¢ UCIOIB30BAaHIEM 3aKOHA COXPAHEHHS SHEPTHH; KonrpompHast
pabora;
3aver;
IpakTuyeckas
pabora;
Hroro no pazzeny: 12
PesepBHOE BpeMst 3
OBLIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KoanuecTBo yacos Hdara Buasi,
n/n u3y4yeHust | popmbl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
KOHTPOJIsI
padoThI padoThI

1. |Yro m3yuaer pusmuka. 1 0 0 Y CTHBIH
HexoTtopsie ®usnueckue ompoc;
TepMmeHbl. Habmronenue u
OTIBITHI.

2. | OusMUYECKHUE BEITUYHHBI. 1 0 0 Y CTHBIH
N3mepenune Gpusndeckux orpoc;
BEJIMYUH.

3. |Jlaboparopnas pabota No 1 0 1 [TpakTudeckas
1.«OnpeneneHue neHbI pa0ora,
JCTICHUS] U3MEPUTEIILHOTO

4. | AHamu3 gaboparopHoit padoTsL. | 1 0 0 YcTHbIN
dusmka 1 TEXHUKA OIpoc;

5. | CtpoeHue BelecTna. 1 0 0 VYcerHbii
Monexynsl OIIPOC;

6. |/IBmxeHHe MOJEKYII. 1 0 0 VYcTHBIH

OI1poc;

7. | CKOpoCTb OBMXKEHUS MOJIEKYN. |1 0 1 [IpakTuueckas
Temneparypa pabora;
tena.JlaboparopHas
pabora«l3mepenune pasmepoB
Mansix Ten» UOT

8. | BzaumojelicTBHE MOJIEKYI. 1 0 0 YcTHbIN
Ananus nabopaTopHO paboTHI OIIpoC;

9. | Tpu cocrostHUsI BenecTBa 1 0 0 Y CTHBIH

OI1poc;

10. | KonrpounbHas pabota o 1 1 0 KonrtponsHast
teme«IlepBoHavanbHbIE pabora;
CBEIICHUSO CTPOCHHUU

11. | MexaHWYeCKOE JIBUKCHHE. 1 0 0 YcTHBIN
AHaJu3 KOHTPOJIBHON pabOThI OI1poc;

12. | PaBHOMEpHOE U 1 0 0 YcTHBIN
HEpaBHOMEPHOE JIBUKCHUE OIpoc;

13. | Cxopoctb, enuHuIb H3Mepenus | 1 0 0 VcrHblit

CKOPOCTH.

OI1poc;




14. | Pacuer myTH U BpeMECHH YcrHbII
JIBYDKCHUS OIpoc;

15. | SAIBneHue uHepIUU YcerHbiit

OI1poc;

16. | BzaumopeiicTBue Ten YcrHbii

OIpoc;
17. | Macca. U3mepeHue Macchl. VYcerHbiit
OI1poc;

18. | JTabopartopuast pabota ITpakTryeckast
Ne3«H3mepenune macchbl paborta;

TeJa Ha PHIYaKHBIX BECax».

19. | Ananu3 nabopatopHoii pabOTHLI. Y cTHBIH
[TnoTHOCTH BemiecTBa OIpoc;

20. | PacueT Macchl 10 €ro YcTHbIN
TUIOTHOCTH. OTpoc;

21. | Jlabopatophas pabora Ne [TpakTudeckas

4«3mepenne oObeMa Tena. pabora,

22. | Jlaboparopuast pabora Ne 5 [IpakTuueckas
«OnpeneneHue pabora;
TJIOTHOCTHU BEUIECTBA TBEPAOTO
tena». UOT

23. | Cuta. Cuna TspKecTd. SIBeHne YcrHbii
TATOTEHUS. OI1poc;

24. | Cuna yrpyrocTH. YcTHbIl

OTIpoc;

25. | Bec Tena. YcrHbIi

OI1poc;
26. | Equaunb! cunel. JluramoMeTp. YcrHbIi
OI1poc;

27. | JTaboparopHast pabota Ne [IpakTnueckas
6«['pagynpoBaHue pabora;
MIPYXKUHBI UU3MEPEHHUE CUTT
nuHamometpa». UOT

28. | Cnoxenue cui. ['paduueckoe YcrHbII
n300pakeHNE CUIIBI. OIIpoc;

29. | Cuna tpenust. O6o01maroree VYcerHbiit
MIOBTOPEHHE OIpoc;

TeMbI«B3anMoneiicTBre Ten»




30. | KonrponbHas pabota Ned VYcTHbIN
«B3anMonenicTBue TEI» OTIpoc;
31. | AHanM3 KOHTPOJILHOM pabOTHI. YcerHbiit
JNasnenue. CriocoObl ompoc,
YBEJIIMUYEHUS M YMEHBIIICHUS
JaBIICHHUS.
32. | NaBneHue rasa. YcTHBIN
OIpoc;
33. | 3akon I[Tackars. Y CTHBIH
OIpoc;
34. | laBieHue B *KUIKOCTH U rase. YcrHbii
OTpoc;
35. | Pacuer naBieHus B KUIKOCTH [TuceMeHHBII
Ha JIHO U CTEHKH COCYJIa. KOHTPOITb,
36. | CooOmmaromuecst COCY/Ibl. YcTHbIN
OIpoc;
37. | Bec Bo3yxa. VYcTHbIN
OIpoc;
38. | ATMocdepHoe naBieHue. VYcTHBIH
OTIpoc;
39. | Usmepenue atmochepHOTro VYcTHbIN
nasienus. OneiT Toppuuesu OI1poc;
40. | bapomerp- aHepouI. YcrHbII
OTIpoc;
41. | Usmepenue qaBieHUs HA VYcTHbIN
Pa3IUYHBIX BBICOTAX. OI1poc;
42. | MaHOMETpBI. VYcTHbIN
OI1poc;
43. | TTopiuHeBOit KUAKOCTHBIH YcrHbIi
Hacoc. OTIpoc;
44. | T'uapaBinveckuii mpecc. VYcTHbIN
OI1poc;
45. | KontposbHas padota Ne KonTponbHas
2«JlaBneHre TBEPABIX pabora;
TEIHKUIKOCTEN U ra30B»
46. | JleiicTBHE KUIKOCTH M ra3a Ha VcTHbIIT
MOTPY>KEHHOE TEJIO. OI1poc;




47. | ApxumeioBa cuia. YcrHbII
OI1poc;
48. | [InaBanue tem. VYcTHbIl
OI1poc;
49. | IlnaBanue Cy0B. Y CTHBIH
OI1poc;
50. | BoznyxomiaBanue. VYcerHbiit
OI1poc;

51. | JlaboparopHas pabora Ne 7 [IpakTuueckas
«OrnpeaeneHue paborta;
BBITAJIKABAIOIICHCHIIBI,

JICUCTBYIOILEH Ha OTPYKEHHOE
B )KMJIKOCTb TEJIO.

52. | Jlaboparopnast pabota No [TpakTudeckas
8«BrIsicHeHHEe yCIOBUN pa0ora,;
IUIaBaHUSATENA B )KUAKOCTUY.

53. | KoutposbHast pabora Ne KonTponbHas
3«ApxumenoBa cuia. pabora;
[InaBanueren».

54. | Mexannyeckas pabora. VYcTHbIN

OI1poc;

55. | MOIIHOCTE. VcTHBIN

OTIpoc;
56. | IIpocTeie MexaHU3MBbI. PpIyar. VYcTHbIN
OI1poc;

57. | MomeHT cuibl. Peryaru B ObITY, YcTHbIl
MIPUPOJIE, TEXHUKE. OTIpoc;

58. | JTaboparopHast pabota Ne IIpaxTrueckas
9«BrIsIcCHEHHE YCITOBHS pabora,
paBHOBECHSI ppIyara.

59. | biok. "30510T0OC TIPABUIIO VYcTHbIN
MEXaHHUKH . orpoc;

60. | KTI. YcerHbiit

OTIpoc;

61. | Dueprus. VYcTHbIN

OI1poc;
62. | Buasl sHeprum. VYcerHbiit

OIpoc;




63. | JTaboparopHast pabota Ne 1 [TpakTrdeckas
10«Omnpenenenne KI1 mpu pa0ora;
MOJIbeME TeJIa 0 HAKJIOHHOMU
IJIOCKOCTH.

64. | Konrponbhas pabora Ne 4 1 KonTponbHas
«Pabota. MomHOCTh. DHEPTHUSI» pabora;

65. | Tpu coCTOsTHHSI BEIIECTBA. 1 YcTHbIT
BzaumoneiictBue Ten OTpoc;

66. | Cubl 1 YcTHBIN

orpoc;

67. | JlaBiaeHue TBEPABIX TEI, 1 VcTHBII
KUJIKOCTEN U Ta30B. OIIpoc;

68. | PaboTa, MOIIIHOCTB, SHEPTHUS 1 YcrHbii

orpoc;

OBIIEE KOJIMYECTBO YACOB |68

I10 ITPOIT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O IMTPOIECCA

OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

BBenure cBoil BapuaHT:

METOAUYECKUE MATEPUAJIBI IJ151 YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O ITPOIIECCA
YYEBHOE OBOPYJIOBAHUE

OBOPYJOBAHME /151 TIPOBEJEHUSI JIABOPATOPHBIX, IPAKTUUECKHUX PABOT,
JEMOHCTPAIIUM
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