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HOACHUTEJBHASA 3AIIMCKA

CopneprxaHue IporpaMMbl HaIIPaBJIEHO Ha (POPMUPOBAHNE ECTECTBEHHOHAYYHOU
IPaMOTHOCTH YYaIIMXCS U OPTaHU3aIUI0 U3yYeHUs (PU3HUKU Ha e TeIbHOCTHON OCHOBE.
B Hell yuuTBIBatOTCS BOBMOXHOCTH npeameTa B peanuzanuu Tpedoannii @I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METAIIPEIMETHBIM pe3yJIbTaTaM O0yUYeHHUs, a TAKKe
MEXMPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO
o01ero oOpa3oBaHusI.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O IPE/IMETA «®U3UKA»

Kypc ¢pusnku — cucrtemooOpa3syronuii 111 €CTeCTBEHHOHAYYHBIX YUYEOHBIX MTPEIMETOB,
MMOCKOJIbKY (PU3MYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SABJICHUN, N3Yy4aeMbIX
XUMUeH, Ouosoruei, actpoHomMueit u pusnyeckoi reorpadueit. usmka — 3TO MPEIAMET,
KOTOPBIA HE TOJIBKO BHOCUT OCHOBHOM BKJIA]l B €CTECTBEHHOHAYYHYIO KAPTUHY MHUPA, HO U
MIPEI0CTaBIIsACT HauboJee sICHbIe 00pa3Ibl MPUMEHEHHUSI HAYYHOTO METO/1a MIO3HAHUS, T.€.
crioco0a MoJTydeHHusl IOCTOBEPHBIX 3HaHUN 0 Mupe. Hakoner, ¢pusnka — 3To npeamer,
KOTOPBIN HapsiAy ¢ APYTMMH €CTECTBEHHOHAYUHBIMU MPEIMETaMU JOJIKEH 1aTh
IIKOJIbHUKAM IPEACTABJICHUE 00 YBIEKATEIIbHOCTH HAYYHOT'O UCCIIE0BAHUS U PAJIOCTH
CaMOCTOSITETBHOTO OTKPBITHSI HOBOTO 3HAHUS.

OpnHa u3 TJIaBHBIX 337a4 (PU3nYecKoro 00pa3oBaHus B CTPYKTYype 00I1Iero oopa3oBaHus
COCTOUT B (DOPMUPOBAHNH €CTECTBEHHOHAYYHOU IPAMOTHOCTH U MHTEpECa K HayKe Y
OCHOBHOM Macchl 00y4aromuxcsi, KOTOpbIe B JajdbHEWIeM OyAyT 3aHATHI B CAMBIX Pa3HO
o0pa3HbIX cepax aesarenbHOoCTH. Ho He MeHee BaKHOM 3a1a4el SIBJISICTCS BBISIBIICHUE H
MOATrOTOBKA TAJTaHTIMBBIX MOJIOBIX JIIOJICH JIJIsl TPOJAOKEHUS 00pa30BaHUs U
nanbHenIend npodecCuoOHaNIBHOM NESITETFHOCTH B 00JIACTH €CTECTBEHHOHAYUYHBIX
MCCIIEIOBAHUI U CO3JaHUN HOBBIX TEXHOJIOTMM. COrIacHO NPUHITOMY B MEXIYHAPOIHOM
coobuiecTBe onpeaeneHnto, «EcrecTBeHHOHay4YHasi TPaMOTHOCTb — 3TO CITIOCOOHOCTh
YeJIOBEKA 3aHUMATh aKTUBHYIO TPAKIAHCKYIO MMO3HIINIO M0 OOIIECTBEHHO 3HAYNMBIM
BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAyKaMH, U €r0 TOTOBHOCTh HHTEPECOBATHCS
€CTEeCTBEHHOHAYUYHBIMU HaesiMU. HaydyHO rpaMOTHBIN YeIOBEK CTPEMUTCS] y4acTBOBATH B
apryMEHTUPOBAHHOM OOCYKJECHUU TIPOOJIEM, OTHOCSIIMXCSA K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSIM, UTO TPEOYET OT HEro CJICIYIOMMNX KOMIETEHTHOCTEH:

— Hay4HO 0OBSACHATH SABJICHUA,
— OLICHUBATh N IOHMMATb 0COOEHHOCTH HAay4YHOI'O UCCJICIOBAHMA,

— HUHTCPIHPCTHPOBATL AAHHBIC X UCIIOJIb30BATh HAYYHBIC NOKA3aTCIbCTBA AJIA
IMOJIY4YCHHUA BEIBOJOB.

N3yyenue ¢pu3nku ciocoOHO BHECTH PENIAIONINI BKJIaa B ((OPMUPOBAHKE



CCTCCTBCHHOH&Y‘IHOﬁ I'paMOTHOCTH 06yqa}0umxc51.

HEJIM U3YYEHUA YYEBHOI'O ITPEIMETA «®PU3UKA»

[enun n3ydenust GpuU3UKU HA YPOBHE OCHOBHOT'O 00I1IEr0 00pa30BaHUs ONpE/IEICHbI B
Konnenmmu npenomaBanus yaeOHoro npeamera «Dusmka» B 00pa3oBaTEIbHBIX
opranuzanusix Poccuiickoit @enepanuu, peaqu3yomux OCHOBHbIE 00111e00pa3oBaTeibHbIE
IpOrpaMmbl, yTBEpKIEHHON penieHneM Kosernn MuHucTepcTBa MpoCBeIICHUS
Poccuiickoit @eaepanuu, mpotokon ot 3 mekadps 2019 r. Ne [TK-48H.

[enu uzydenus Gu3nuku:

— TIpUOOpETCHHE HHTEpeca U CTPEMIICHHUS 00yJaIONUXCsl K HAYIHOMY
W3YYCHUIO TIPHUPOJIbI, PA3BUTHE WX MHTCIUICKTYAIBHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

— Pa3BUTHC HpCI[CTaBJICHI/Iﬁ 0 HAYYHOM MCTO/JC IIO3HAHHA U (I)OpMI/IpOBaHI/Ie
HCCICAOBATCIIBCKOI'O OTHOMICHUS K OKPYZKAIOIIUM ABJICHUAM

— (hopMHUpPOBAHKME HAYYHOTO MUPOBO33PEHHUSI KaK pe3yJibTaTa U3y4eHUs: OCHOB
CTPOEHUS MaTEepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

— (opMUpPOBaHKE MPEACTABICHUIN O PO PUIMUKH JIJIS pa3BUTHUS APYTHX

CCTCCTBCHHBIX HAaYK, TCXHUKHU H TGXHOHOFI/Iﬁ;

— pa3BUTHE MPEACTABICHUI O BO3MOXKHBIX c(pepax Oyayuieit
poheCCHOHAIBHOM JEATEIbHOCTH, CBA3aHHOM C (PM3UKOM, TTOATOTOBKA K

JanbHEeNeMy 00y4eHUI0 B 5TOM HaIPABJICHHH.

JlocTuxeHre 3TUX 11eJIel Ha YpOBHE OCHOBHOI'O O0IIIEro 00pa3oBaHusi 00eCIeurnBaeTCs
pEIIeHrEM CIEeIYIOINX 3a1au:

— TpUOOpEeTeHNE 3HAHUH O JUCKPETHOM CTPOCHHUH BEIIECTBA, O
MEXaHUYECKUX, TeTIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

— TpUOOpETEHUE YMEHUM OMUCHIBATh U OOBSICHATH (PU3NUECKUE SBJICHHUS C

HCIIOJIBb30BAHUECM IMOJTYYCHHBIX 3HaHI/II\/’I;

— OCBOEHHE METOJO0B PELICHUS IPOCTEHIINX PACYETHBIX 3a/1a4 C
UCIOJIb30BaHUEM (DU3HUECKUX MOJIENIEH, TBOPUECKUX U

MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHUHN HAOII01aTh TPUPOIHBIC SBICHUS U BBITIOIHSATH OTIBITHI,
nabopaTopHbIe pabOThI M SKCIIEPUMEHTAIBHBIE UCCIIEIOBAHUS C UCIIOJIH30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

— OCBOeHHE MPUEMOB paboThl ¢ UH(pOpMaLHen (U3MIECKOTO COACPKAHUS,



BKJIFOUYasi THPOPMAILMIO O COBPEMEHHBIX JOCTHXKEHUAX (PU3UKU; aHAIU3 U
KPUTHUYECKOE OLIEHWBaHNE MH(POPMAIIH;

— 3HAKOMCTBO c0 cdepamu mpoheCcCHOHATHHON AEATETHPHOCTH,
CBSI3aHHBIMH C (DU3UKOW, 1 COBPEMCHHBIMHU TEXHOJIOTUSMHU, OCHOBAaHHBIMHU
Ha IOCTHIKCHUAX (PU3MUECKON HAYKH.

MECTO YYEBHOI'O ITPE/IMETA «®U3UKA» B YYHEBHOM IVIAHE

B cootBerctBIm ¢ ®I'OC OO0 (dusuka sBisieTcs 00s3aTSIIBHBIM ITPEAMETOM Ha YPOBHE
OCHOBHOT0 00111€T0 00pa3oBaHus. JlaHHas mporpaMMa mpeaycMaTpuBaeT U3y4eHHe
¢u3uKku Ha 6a30BOM ypOBHE B 7 Kjacce B 00bEMe 68 4acoB Mo 2 yaca B HEJEIIO.

YMK JUJIAA IEJAT'OT'A 1 OBYYAIOLHIUXCA

[Ipennaraemas pabouas mporpamma peanusyercs B yueOHukax A. B. Ilepoikuna «Puszuka
T» nns 7 xnacca cepun «BepTukanby.

MeToauueckue MaTepHuaJIbI 1JId YUYUTECIHA

1. ®uzuka. 7 knacc. YueOHuk (aBrop A. B. Ilepbimikun).

2. ®usuka 7 xnacc. [Toypounoe mianuposanue. (aBrop H.JI. [Tenareiiuenko).

3. ®usuka. Jlugakruueckue Marepuainl. 7 kiacc (aBtopbl A. E. Mapow, E. A. Mapon).
4. ®usuka. COOpHUK BOITPOCOB M 3a1a4. 7—9 kiaccel (aBTopel A. E. Mapon, C. B.
ITozoiickuii, E. A. Mapon).

5. DJEKTPOHHOE IPUIOKEHHUE K YUCOHHUKY.

Oobs3aTeIbHbIC yYeOHbIe MAaTEPHUAJIBI 151 00YYAKIINXCH

«®usmuka. 7 Kiacc»: ydyeOHUK [Uisi oOmieoOpa3oBaTenbHBIX yupexiaeHuid /A. B.
[Tepoimkun. M.: Jlpoda



COLEPKAHUE YYEBHOI'O ITPE/IMETA

Pasznen 1. ®u3uka u e€ poJib B NO3HAHMHU OKPYKAKOIIEr0 MUpPa

dusuka — HayKa 0 IpUPOJIE, U3ydaeT PU3NUECKHUE SIBJICHUS: MEXaHUYECKHUE, TEILJIOBHIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3ByKOBBIC.

®duznyeckue BennuuHbl. 3mepenne pusndeckux BennunH. Gusnyeckre npudopshl.
[TorpemHocTh M3MepeHU. MexIyHapogHasi CUCTEMA EAVHMII.

Kak ¢u3uka u qpyrue ecrecTBEHHbIC HAYKH U3Yy4aloT Mpupoay. EcrecTBeHHOHAYYHBIN
METO/ [T03HAHUs: HAOII0AEHNE, IOCTAHOBKA HAyYHOTO BOIIPOCA, BBIIBM)KEHUE TUIIOTE3,
HKCIIEPUMEHT IO MPOBEPKE TUMoTe3, oObsiCHeHHe HabmogaemMoro siBjaeHus. Onucanue
(bu3MYECKUX SIBICHUN C TTOMOIIIBIO MOJIEIIEH.

JdemoHcTpauuu

1. MexaHuueckue, TEIJIOBBIC, dJIEKTPUUECCKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®dusndeckue npuodopPsI U MPoIeAypa NPSIMbIX U3MEPEHUN aHATIOTOBBIM U LIU(PPOBBIM
npruOopoM.

JlabopaTopHbie padoThI M ONBITHI

1. OnpesenieHre UEHbI JeJIeHUsT IKajdbl U3MEPUTEIBHOIO Mpudopa.

2. U3mepenue 00bEMa KUAKOCTH U TBEPOTO TEJA.

3. Onpenenenue pasMepoB MaJIbIX TEN.

Paznen 2. [lepBoHayajibHbIE CBeIeHNS 0 CTPOEHHUH BellecTBa

CtpoeHue BelecTBa: aTOMbI M MOJIEKYJIBI, UX pa3Mepbl. OTBITHI, I0KA3bIBAOIINE
JTMCKPETHOE CTpoeHME BemiecTBa. OMbIThI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIIESCTBA.

JBmxeHue yactuil Bemiecta. CBsizb CKOPOCTH JIBUKEHUS YaCTHUIL C TEMIIEPATYypOH.
bpoynoBckoe npmxenue, nuddys3us. BzanmoaeicTBre yacThIl BEIIECTBA: IPUTIKEHNE U
OTTaJIKUBaHUE.

ArperatHbie COCTOSIHUS BEIIECTBA: CTPOSCHUE T'a30B, JKUAKOCTEH U TBEPABIX
(kpucTammuyeckux) Teja. B3auMocBs3b MEX1y CBOMCTBAaMH BEIIECTB B Pa3HbBIX arperaTHbIX
COCTOSIHUSIX U IX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX
COCTOSIHMM BOJIbI. B3aMOCBSI3b M€Ky CBOMCTBAMHU BELIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJICKYJISIPHBIM CTpoeHreM. OCOOCHHOCTH arperaTHbIX

cocTostHUM BoJIbl. OCOOCHHOCTH arperaTHbIX COCTOSIHHMN BOJIBI.

JdemoHcTpaunu
1. Habmonenne OpOyHOBCKOTO JBHMKEHHUSL.
2. Habmonenne nuddysun.

3. Ha6J'IIOI[CHI/Ie }IBJIGHPIﬁ, 06’[>SICHSIIOH_II/IXC}I MNPUTAKCHUEM HUJIN OTTAJIKUBAHUCM YaCTHI]
BCHICCTB.



JlaGopaTopHbie padoThbI M ONBITHI
1. OrieHka quaMeTpa aToMa METOI0M PSIIOB (C UCTIONBb30BaHueM (GoTorpaduii).

Paznen 3. /IBu:keHHe ¥ B3aUMOAEHCTBHH

Mexannueckoe aBuxeHne. PaBHoMepHoe 1 HepaBHOMEpHOE ABMKeHHE. CKOPOCTb.
Cpennsis CKOpOCTb ITPYU HEPABHOMEPHOM JBH)KEHUU. Pacu€T myTH U BpeMEeHU JBUKEHHUS.
PaBHOMepHOE 1 HepaBHOMEpHOE ABUKEeHUE. CkopocTh. CpeHsisi CKOPOCTh MPHU
HEPaBHOMEPHOM JIBMKEHUU. Pacy€Tr nmyTu 1 BpeMEHU JBUKEHUS.

SBneHne nHepUUK. 3aKOH UHEPIMU. B3anuMoielicTBIE Tel Kak MPUYMHA U3MEHEHHUS
CKOPOCTH JBUKECHUS

Tes. Macca kak Mepa nHepTHOCTH Tena. [InotHocTs BemecTBa. CBsA3b IIIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IUHUIE 00bEMA BEIECTBA.

Cuna xak XxapakTepucTuka B3auMozeicTeus tei. Cuia ynpyrocTy 1 3akoH I'yka.
N3mepenne cuitbl ¢ TOMOIIBIO TUHAMOMETPA. SIBIIEHHE TATOTEHUS U cuia TshxecTtu. Cuna
Tskecty Ha Apyrux miaHetax (MC). Bec tena. Hesecomocts. Crioxkenue cuil,
HaIlpaBJICHHBIX IO OJTHOM NpsiMoi. PaBHoxelicTBytomas cuit. Cuia Tpenus. Tpenue
CKOJIbXEeHUs U TpeHue nokosi. Tpenue B npupoae u texuuke (MC).

JdemoHcTpauuu

1. HaGnrogeHne MexaHu4ecKoro ABUKEHUS Tena.

2. HaGmroieHue siBeHUS UHEPLIUU.

3. HabmroieHre u3sMeHeHs: CKOPOCTH MPU B3aUMOICUCTBUU TEJI.
4. CpaBHEHHE MacC MO B3aUMOJICUCTBUIO TE.

5. Cito)xeHune CHJI, HaIlPaBJICHHBIX 110 OJHOM IPSIMOM.

JlaGopaTopHbie padoThI M ONBITHI

1. Onpenenenue MmIOTHOCTH TBEPAOTO Tea.

2. OnBITHI, IEMOHCTPHUPYIOIIHE 3aBUCUMOCTD PacTshKEHUS (epopmarium) npyKkuHbI
OT MPUIIO)KEHHOMN CHUIIBI.

3. ONBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIbKEHHS OT Beca
TeJla U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN.

Paznen 4. /laBiieHue TBEPABIX TeJ, sKUAKOCTEH M Ta30B

HNaBnenue. CnocoObl yMEHBIIEHWS W YBEJIWYEHHUs JaBiieHud. JlaBieHue rasza.
3aBUCHUMOCTH JaBJ€HUs Tra3a oT o0bEMa, TemrepaTypsl. [lepenaya naBnenust TBEpABIMU
TEJaMH, >KMJIKOCTSIMM M ra3amu. 3akoH Ilackans. IIHeBMaTMyeckne MallvHBI.
3aBUCMMOCTh JABJICHHUS JKUJIKOCTH OT TiayOuHbl. ['mapocTaTuyeckuid mapaaokc.
CooOmraromuecs cocyabl. [ uapaBnuyeckiue MeXaHU3MBbI.

ATtmocdepa 3emnu u atmochepHoe AaBieHue. [[pudynHbI CyIiecTBOBaHUS BO3AYITHON
o0osiouku 3emiu. OnbIT Toppruuennu. M3mepenue atMoc(hepHOro JaBieHUS.
3aBUCUMOCTBH aTMOC(EPHOTO JaBICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsr mist



U3MEPEHUs aTMOC(PEPHOTO JaBICHUS.
JlelicTBuE )XKMAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BriTaikuBaromas (apxumea0sa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

JdeMoHcTpanuu

1. 3aBUCHMOCTb JaBJICHUS T'a3a OT TEMIIEPATYPHI.

2. Ilepenaya naBieHus )KUIKOCTHIO U Fa30M.

3. CooOmaromuecs cocybl.

4. IlposiBneHue neicTBUs aTMOC(HEPHOTO 1aBICHHUS.

5. 3aBUCUMOCTb BBITAJIKUBAIOUIEH CHIIBI OT 00BbEMA NOTrPYKEHHOM YaCTH Tela U MIIOTHOCTH
KUJKOCTH.

6. PaBEeHCTBO BBITAIKWBAIOIIEH CHJIBI BECY BBITECHEHHOM KUIKOCTH.

JlaGopaTopHbie padoThbI M ONBITHI
1. OnpenienieHre BHITAIKUBAOIIEH CUJIbL, IEHCTBYIOMIEH HA TEJO, TOTPYKEHHOE B
YKUJIKOCTb.

Pa3zgea S. PaGora 1 MOIIHOCTH. JDHEpPrus

Mexanudeckas padbota. MOIIHOCTb.

[IpocThie MEXaHU3MBI: pbIuar, OJ0K, HAKJIOHHAS MJI0CKOCTh. [IpaBuiio paBHOBecHs
pbiuara. [IpuMeHeHue mpaBuiia paBHOBECHS phluara K 0JIOKY. «30J0TO€ MPABUIIO»
Mexanuku. KIT/I mpocThIx MEXaHU3MOB.

[IpocThie MeXxaHU3MBI B OBITY U TEXHHKE.
Mexanunueckas sHeprusi. Kunetnueckasi 1 noteHUuaibHas dHeprus. [Ipespaiienue

OJIHOTO BUJA MEXaHUYECKOUN SHEPTrUU B APYTOi. 3aKOH COXPAHEHUs SHEPTUN B MEXAHUKE.

JdemoHcTpaumuu

[IpuMepbl IPOCTHIX MEXAHU3MOB
JlaGopaTopHbie padoThI M ONBITHI

1. UccnenoBanue yCcinoBUii paBHOBECHS phlUara.
2. U3mepenne KII/I HaKIIOHHOM IIJIOCKOCTH.



IHJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

N3yuenue ¢pusnku B 7 Ki1acce HalIpaBiIeHO HA JOCTHXKEHHE 00yYaroIUMUCs
JUYHOCTHBIX, METAIIPEAMETHBIX U IPEIMETHBIX PE3yIbTAaTOB OCBOECHHUS Y4EOHOIO
npeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

Hampuomuuecxoe 60CIIMTAHHC:

— TIPOSBIICHHE UHTEPeCca K UICTOPUU B COBPEMEHHOMY COCTOSIHUIO POCCHICKOI
(U3HYECKON HAyKU;

— HOCHHOCTHOC OTHOIICHHUC K JOCTHXXCHUAM pOCCHﬁCKHX y‘IéHBIX (1)I/ISHKOB.
Fpa.m‘t)aucxoe u nyoeuo-upaecmeenuoe eocnumanue.

— TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYXJICHUH 00IIECTBEHHO-3HAUUMBIX U
ATUYECKUX MPOOIIEM, CBSI3aHHBIX C IPAKTUICCKUM MPUMECHECHUEM JTOCTIKCHHM
busuKy;

— OCO3HAaHHC BA)KHOCTHU MOPAJIbHO-3THUYCCKUX ITPUHIUIIOB B ACATCIbHOCTH y‘—IéHOFO.
Icmemuueckoe ocnumanue:

— BOCIPHUAITHE CTETUYECKUX KaueCTB (PU3MUECKON HAyKU: €€ TApPMOHUYHOTO
MOCTPOCHMUSI, CTPOTOCTH, TOUHOCTHU, TJAKOHUYHOCTH.

lleuuocmu HAY4YHO20 NO3HAHUA.

— OCO3HaHME IIEHHOCTU (PU3NYECKOM HAYKH KaK MOIIIHOTO MHCTPYMEHTA
IIO3HAHKS MUPA, OCHOBBI Pa3BUTHSI TEXHOJIOTMN, BAKHEUIIIEH COCTABISAIOLIEH
KYJIBTYpPBI;

— pa3BHUTHE HAYYHOH JIFOOO3HATEILHOCTH, HHTEPECA K UCCIIE10BATEIbCKON
NEATEIbHOCTH.

Dopmuposanue Kyaonypvl 300p06bs U IMOYUOHATLHOZ0 0J1A20N0IYUUA:

— OCO3HaHHUE IIEHHOCTH 0e30macHoro oopasa )KH3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BAKHOCTH MPaBUJI 0€30MMaCHOTO MOBEJCHUS HA TPAHCIIOPTE,

Ha Joporax, € 3JICKTpPUUCCKUM 1 TCIIJIOBBIM 06opy21013aHneM B JOMAallTHUX YCJIOBUAX;

— c(hopMUPOBAHHOCTH HaBbIKA pedICKCHH, TIPU3HAHUE CBOETO TpaBa Ha OMIMOKY U
TaKOTO JK€ TIpaBa y IPYroro 4eioBeKa.

Tpyooeoe éocnumanue:

— aKTUBHOE€ y4acTHE B PELIECHUM NMPAKTUYECKUX 33/1a4 (B paMKaX CEMbH, IIKOJIbI,
ropojia, Kpasi) TEXHOJIOTHYECKOM U COLIMAIbHOM HANPABJIEHHOCTH, TPEOYIOIINX B



TOM 4YHCJIC U (1)I/IBI/I‘IGCKI/IX 3HaHHﬁ;

— HWHTEpEC K MPAKTUYECKOMY H3YUYEHHIO MPOQEecCui, CBI3aHHBIX C (PU3UKOM.
IKonozuueckoe eocnumanue:

— OpHCHTAalUA Ha IPUMCHCHUC (l)I/ISI/I‘-IeCKI/IX 3HAHUU IJIs1 pCIICHUSA 3a1a4 B
obOmacTu Oprmammeﬁ CpCabl, INIAaHUPOBAHUA ITIOCTYIIKOB M OICHKH UX
BO3MOKHBIX HOCJIGI[CTBI/Iﬁ JJIA Opr}I(aIOIHGﬁ CpCIbI;

— OCO3HaHUE TI00aNIbHOIO XapaKTepa IKOJOTHYECKUX MPOOJIEM U IyTeH ux
peLIeHUs.

Aoanmayun 00yuaouwe20ca K UsMEHAIOUWUMCA YCA0BUAM COUUATLHOU U RPUPOOHOU
cpeowl:

— HOTp€6HOCTI> BO BSaHMOHeﬁCTBHH IIPpXU BBIIIOJIHCHHUH I/ICCJIC,ZIOBaHI/Iﬁ u
IIPOCKTOB (1)I/IBI/ILIGCKOI‘/II HaIIpaBJICHHOCTH, OTKPBLITOCTH OIIBITY U 3HAHUAM

JIPyTHX;

— TIOBBILIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH Y€pE3 MPAKTUYECKYIO JESATEIbHOCTD;
— TOTPeOHOCTh B POPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4Kclie (POPMYIUPOBATH

niacu, IOHATHA, TUIIOTE3BI O CI)PIBPI‘I@CKI/IX 00BEKTaxX U SABJICHUAX

— OCO3HaHUE Ie(PUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JaCTH
bu3uKwy;

— TUIAaHUPOBAHME CBOETO Pa3BUTHSI B MPUOOPETEHNN HOBBIX (PU3UUECKUX 3HAHMIA;

— CTPCMJICHUC aHAJIIU3UPOBATDH U BBIABIIATH B3AUMOCBA3U IIPUPOHLL, O6IlIeCTBa u
9KOHOMMKH, B TOM YHUCJIC C UCITOJIB30BAHUEM (1)I/I3I/IqCCKI/IX 3HaHI/II>'I;

— OILICHKA CBOMX JIEVCTBUN C YYETOM BIIMSIHUSA HA OKPYKAIOIIYIO Cpey,
BO3MOYKHBIX TJIOOQJIBHBIX MOCIEICTBUM.

METANIPEAMETHBIE PE3YJIBTATBI

YHuBepcalbHbIC TO3HABATEIbHbBIC JEHCTBUS

ba3zoevie no2uueckue oeiicmeus:
— BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKUA OOBEKTOB (SIBJICHUN);

— yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCH(PUKAIIUN, OCHOBAHUS JJIS
000011IeHNS ¥ CPABHECHHSI,

— BBISIBIIATH 3aKOHOMEPHOCTH M ITPOTUBOPEYHS B pACCMAaTPUBAEMbIX (paKTax, TaHHBIX
1 HAOJIIOJICHUSIX, OTHOCSIITUXCS K (PU3UYECKUM SIBIICHUSIM;

— BBIABJIATE IPUYIMHHO-CICACTBCHHBIC CBA3U ITPHU U3YUCHHHU (I)I/ISI/I"IGCKI/IX
SIBIICHUM U IMPpOUECCOB, ACJIaTh BbIBOJABI C UCITIOJIb30BAHHUEM NCAYKTHBHBIX U



HNHAYKTHUBHBIX YMO3aKqu€HHﬁ, BBIABUT'ATh THIIOTC3bI O B3aMMOCBA3AX

(bU3UYEeCKUX BEINYNH;

— CaMOCTOSITENTLHO BEIOMPATH CIIOCO0 perieHns yueOHon Gu3nIecKoi 3a1aun
(cpaBHEHUE HECKOJIBKUX BApUAHTOB PEIICHUS, BEIOOP HanboJee MOAXOAIIETO C
y4€TOM CaMOCTOSITENIHO BBIICJICHHBIX KPUTEPHUEB).

ba3zoevie uccneoosamenvckue oelucmeus:
— HCIIOJIB30BAaTh BOIIPOCHI KaK I/ICCJIe,Z[OBaTCJ]BCKI/Iﬁ HHCTPYMCHT IIO3HAHM:,

— HPOBOAUTH IO CAMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY OIIBIT,
HECJIOKHBIN (1)I/IBI/I‘IGCKI/II\/JI 9KCIICPUMCHT, HeOO0JIBIIIOE HCCJICA0OBAHHUC

(bU3UYECKOrOo SIBIICHUS;

— OIIEHUBATh HA MPUMEHUMOCTb U IOCTOBEPHOCTh MH(OPMALINIO, TOIYUEHHYIO B

X0A€ NCCIICAOBAHUS UJIN SKCIICPUMCHTA,

— CaMOCTOSITEIBLHO (POpMyIHpOBaTH 0O0OIIECHUS U BBIBOIBI 110 pe3ysibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

— MPOTHO3UPOBATH BO3MOXKHOE JlalibHEHIIIee pa3BUTHE (PU3NUECKUX MPOIIECCOB, a
TaKKe BBIJIBUTATH MPEIOIONKEHUS 00 UX Pa3BUTUU B HOBBIX YCIOBUSIX U

KOHTEKCTax.
Paboma c unghopmayuei:

— TPUMEHSTH PA3TUYHBIE METO/IbI, MHCTPYMEHTHI U 3aIIPOCHI MPU MTOMCKE U 0TOOpe

uH(OpPMAIUU I JAHHBIX C y4ETOM MPEIJIOKEHHON yueOHOM Pu3nyeckon 3aiaqu;

— aHaAJIM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO

pPa3TUYHBIX BUIOB U (HOPM MPECTABIICHNUS;

— CaMOCTOSITENIbHO BBIOUPATh ONTUMAJIbHYIO (hOpMY TIpeIcTaBIeHUsI UHPOpMaIUU U
WJUTIOCTPUPOBATH PEIllaeMble 3a/1a4i HECIOKHBIMHU CXEMaMHU, JuarpaMMaMu, UHON
rpaduKoi U UX KOMOMHAITUSIMH.

YHuBepcalbHbIE KOMMYHUKATUBHBIE JCUCTBUS

Oobwenue:

— B Xo7e 00CyXAeHUsl y4ueOHOro MaTepuaia, pe3yJbTaToB Ja0OpaTOPHBIX padoT U
IPOEKTOB 337aBaTh BOIPOCHI MO CYIIECTBY 00CYK/IaeMOi TeMbI U BbICKAa3bIBaTh UJIEH,
HalleJICHHbIE Ha PEeLICHUE 33Ja4y U MOoIep)KaHue 01aroesnaTebHOCTH O0IeHH S,

— COIOCTABIIATh CBOM CYXKJICHHS C CYXKICHUSIMU JAPYTUX YUYACTHUKOB AUAJIOra,
OOHapyXUBaTh Pa3IUYUE U CXOJICTBO MO3UITUH;

— BBIpaAXaTb CBOIO TOYUKY 3PCHHA B YCTHBIX U TMCbMCHHBIX TCKCTaX;
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— TyOJUYHO MPEACTABISATH PE3YIbTaThl BHIOJHEHHOTO (PU3UYECKOrO OMbITa
(PKCIIepUMEHTa, UCCIIEI0BAHUs, IPOEKTA).

Coemecmuasn oesamensbHOCmMb (COMPYOHUYECMB0):

— MOHUMATh U UCIO0JIb30BaTh MPEUMYIIECTBA KOMAaH/IHOW U UHMBUIYaJbHOU
paboThI PU PEIICHUH KOHKPETHOU (pU3ndecKoi mpooieMbl;

— MPUHUMATh LETU COBMECTHOU IESITEILHOCTH, OPTaHU30BBIBATH JEUCTBUS 110
e€ JOCTIKCHUIO: PAaCTIPEICNIATh POJIH, 00CYKIaTh MPOLIECCH U PE3YIIbTAThI
COBMECTHOM pabOoThI; 0000111aTh MHEHHUSI HECKOJIBKUX JTHOJICH;

— BBIIIOJIHATBE CBOIO 4aCTb pa6OTI>I, AOCTUTAA KAQUCCTBCHHOTI'O PC3YJIbTAaTa I10 CBOCMY

HaITPaBJIEHUIO U KOOPAUHUPYS CBOU AEHCTBUSA C APYTMMH YJIEHAMU KOMaH/IbI;
— OIIEHMBATh Ka4€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO KPUTEPHUSIM,

CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

YHuBEpCaNbHBIE PETYJIATUBHBIE 1EUCTBUS

Ca.fuoopzanmauuﬂ:

— BBISIBJISTH ITPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIIUSIX, TPEOYIOITUX JIJIs
peteHust pU3NIECKUX 3HAHHM;

— OPHUCHTHUPOBATLHCA B PA3JIIMYHBIX ITIOAXOAAX IIPHUHATHA pGHIeHI/Iﬁ

(MHOUBUYaJIbHOE, MPUHATUE PEUICHHS B TPYIIE, IPUHATHE PEIICHUN
rpynmnoim);

— CaMOCTOSITEJILHO COCTaBJISITh AJITOPUTM pelieHus! (PU3NYECKOM 3a4a4M WU TIJIaHa
UCCIIEIOBAHUS C YUYETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh MPEIJIAracMble BAPUAHThI PELICHUM;

— JIenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.
Camoxonmpons (pegpnexcus):
— JaBaTh aJICKBAaTHYIO OIICHKY CUTYAIlUH U TIpejiaraTh IJIaH e€ N3MEHEHUS;

— OOBACHSITH MPUINHBI JOCTHKEHUS (HEAOCTHIKEHNS) pe3yJIbTaTOB

NeSATEeTLHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY;

— BHOCHUTbH KOPPEKTHUBBI B JICITEIHHOCTH (B TOM YUCIIE B XO/1 BHITOJTHEHUS
(bU3UYECKOro UCCIIe0BaHUs WU MTPOEKTA) HA OCHOBE HOBBIX OOCTOSITEIILCTB,

N3MCHHMBIIUXCA CHTyaHHfI, YCTAaHOBJICHHBIX OHII/I6OK, BO3HHMKIIHNX pr,HHOCTCfI;
— OLCHHUBATL COOTBETCTBUC PC3YyJIbTaTa LICIIN U YCIIOBUAM.

OMOUUOHANbHBLIL UHMENTIEKM:
— CTaBHTbH ce0s Ha MECTO JAPYroro YejaoBeKa B X0OJIe CIIOpa WM JUC KYCCHUU Ha
11



HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHKY JIPYTOTo.
Ilpunamue ceba u opyzux:

— TpU3HABaTh CBOE MPaBO Ha OMIMOKY MPU pelieHnr HU3NYECKUX 3a/1a4 UK B
YTBEPKJICHUSIX Ha HAYYHbIE TEMBI U TAKOE K€ MPaBo APYroro.

IHPEAMETHBIE PE3YJIbTATBI

[TpenMeTHbIC pe3yabTaThl HA 6230BOM YPOBHE JIOJKHBI OTpaXaTh CHOPMHUPOBAHHOCTD Y
oOy4Jaronmxcsi yMEHUM:

— WCIOJIb30BATh MOHATHS: PU3UYECKHUE U XUMHUUECKHUE SIBJICHUS; HAOI0IeHHE,
HKCIIEPUMEHT, MOJIEJIb, TUIIOTE3a; €AMHULIBI (PU3UUECKUX BEIMYUH; aTOM, MOJIEKYJIa,
arperaTHble COCTOSTHUS BEIIeCTBa (TBEPAOE, KUIKOE, Ta3000pa3HOE); MEXaHUUYECKOE
JBIKEHUE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOINHEIHOE), TPACKTOPHS,
paBHOJICUCTBYIOIIAs cull, AedopManus (yrnpyras, IiiacTU4eckas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

— pasnuyars aBieHus (aud@y3us; TermIoBoe IBUKEHUE YaCTUL] BEIIECTBA;
PAaBHOMEPHOE JIBHJKEHHE; HEPABHOMEPHOE JBH)KECHUE; NHEPLUS; B3aUMOICHCTBHE
TEJI; PABHOBECHUE TBEPABIX TEN C 3aKPEINIEHHON OCBIO BPALIEHUS; IIEpe1ada JaBICHUS
TBEPABIMU TEJIaMU, )KUAKOCTSAMHU U Ta3aMH; aTMOC(EpHOE JIaBJICHHUE; IaBaHUE TE,
NpPEBpAILCHUS] MEXaHUYECKON SHEPIHH) MO OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB U

Ha OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (bHSI/IIIeCKOC SABJICHHUC,

— pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUYECKHUX SBJICHUUN B OKPYXKAIOIIEM
MUpE, B TOM YHClie ((U3NIECKUE SBICHUS B IPUPOJIE: PUMEPHI IBHXKESHHUS C
Pa3IMYHBIMUA CKOPOCTSIMHM B KMBOU M HEXKMUBOU MIPUPOJE; NECUCTBUE CUIIbI TPEHUS B
MPUPOJIE ¥ TEXHUKE; BIMSIHUE aTMOC(EPHOTO JaBICHUS HA )KHUBOW OpPraHu3M;
IJIaBaHUE PHIO; phIYary B TeJie YeJIOBEKa; MPU STOM IMEPEBOIUThH PAKTUIECKYIO
3a/1a4y B y4€OHYI0, BBIJCIAThH CYIIIECTBEHHBIC CBOMCTBA/MPU3HAKHU (DU3UUECKUX

SIBIICHUH;

— OIMCHIBATh U3YUYEHHBIE CBOMCTBA TE U (PUBUUECKUE SIBICHUS, UCTIOIB3YS
dbuznyeckre BeIuyuHbl (Macca, 00bEM, INIOTHOCTH BEIIECTBA, BPEMs, TyTh, CKOPOCTh,
CpEaHsisi CKOPOCTh, CUJla YIIPYTOCTH, CUJIa TSKECTH, BEC TeJa, CHIIA TPEHHUSI, 1aBICHUE
(TBEpHOTO TENa, JKUIKOCTH, Ta3a), BRITAJIKWBAIONIAS CHIIa, MEXaHHYeCKas padoTa,
MOIITHOCTb, TIJICYO CHUJIbI, MOMEHT CHJIbI, KO3 (UIIUEHT MOJIE3HOTO JICUCTBUS
MEXaHU3MOB, KHHETHYECKasl U MOTCHIIUAIbHAS SHEPTHS ); IPU ONMUCAHUU MPABUIIHHO
TPaKTOBaTh (PU3U - YECKUU CMBICI UCTIOIB3YEMbIX BETUYNH, X 0003HAYCHUS U
eIUHULIBI (PU3NYECKUX BEJIMYHMH, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOIINE IAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMHU BEJIMUMHAMU, CTPOUTH TpadUKU U3yUYEeHHBIX



3aBUCHUMOCTEHN (I)I/ISI/IIIGCKI/IX BCJIMYHMH,

— XapakTepu30BaTh CBOMCTBA Tel, PU3NUECKHUE SIBICHUS U MPOIECCHI, HCTIONb3YS
IpaBuJIa CJI0XKEHUS CHII (BOJIb OAHOW MPsAMOI), 3aKkoH I'yka, 3akoH Ilackans, 3akoH
ApxumMena, paBuiIo paBHOBeCHUs pblyara (0J10Ka), «30J0TO€ MPaBUIIO» MEXaHHKH,
3aKOH COXPAaHEHUs1 MEXaHWYECKON SHEPTUH; TIPU 3TOM JIaBaTh CIIOBECHYIO
(GbopMyIMPOBKY 3aKOHA U 3alMCHIBATh €T0 MAaTEMATHUECKOE BBIPAKCHHUE;

— OOBACHATH PU3NYECKHUE SBICHUS, MPOLECCHl M CBOMCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CUTyalluil IIPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BBISIBIATh IPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 1—2 JTOTMYECKUX I1aroB ¢ ONOPOM Ha
1—2 U3y4YeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUHN, PU3NUECKUX 3aKOHA WU

3dKOHOMCPHOCTH,

— pemath pacy€THbIE 3a]1a4i B 1—2 nelCTBUS, UCIIONb3Ys 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOLME (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHAJIM3a yCIOBUS 3a7jauu
3allMChIBaTh KPATKOE YCIOBHE, OJICTABIATh (PU3NUECKIE BETUYUHBI B (POPMYIIBI U
IIPOBOAUTH PACUETHI, HAXOIUTH CIIPABOYHBIC JAHHEIE,

HEO0OXOIMMBbIC IS pELICHUS 33]1a4, OLIEHUBATh PEATUCTUYHOCTD MOJTy4YEHHON
(bU3UYIECKON BEIMYHHBI;

— pacmno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEUIUTh MPU MOMOIIHU (HU3UIECKUX
METOJIOB; B ONIMCAHUN UCCJIEAOBAHUS BBIICIISITH IPOBEPSIEMOE MPEATIOIOKEHUE
(rumoTesy), pa3IuyaTh U HHTEPIPETUPOBATH MMOJTYUYEHHBIN pe3yabTaT, HaXOAUTh

OIITMOKH B X0J€ O1bITa, ACJIAaTh BBIBOJLI 110 €TI0 PE3YyJIbTaTaM;

— MPOBOJUTH OMBITHI IO HAOTIOICHHUIO (GU3NYECKUX SBJICHUN WM (PU3NUECKUX
CBOMCTB TeJ: GOPMYJIHPOBATH IPOBEPSEMBIE MPETOIOKEHUS, COOUPATH YCTAHOBKY
U3 TIPEIIOKEHHOTO0 000PY/I0BaHHS, 3aMMCHIBATH XOJ1 ONBITA U (DOPMYIHUPOBATH
BBIBOJIBI,

— BBINIOJIHATD MIPSIMbIE U3MEPEHUS PACCTOSHUSA, BDEMEHH, MacChl Tena, 00bEMa,
CWJIbl M TEMIIEPATYPHI C UCTIOJIb30BAaHUEM aHAJIOTOBBIX U LIM(PPOBBIX MPUOOPOB;
3alKChIBaTh MOKa3aHUs MPUOOPOB € yUETOM 3aJJaHHOM aOCOTIOTHOM MOTPEIIHOCTH
U3MEpPEHU;

— MPOBOJUTH UCCIICIOBAHKUE 3aBUCUMOCTH OJHOM (PU3HYECKON BEIIMUUHBI OT APYTrOM
C UCIIOJIb30BaHUEM TIPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO
JBWDKYILETOCS T€JIa OT BPEMEHHU JIBUKEHUSA TEJIA; CUJIbI TPEHUS CKOJIBXKEHUS OT BECa
TeJa, KauecTBa 00pabOTKHU MOBEPXHOCTEH TEJl U HE3aBUCUMOCTH CHUJIbI TPEHHUSI OT
TUIOIIAAN CONPUKOCHOBEHUS TEJI; CHJIBI YIIPYTOCTH OT YAJIMHEHUS TIPYKUHBI;
BBITAIKUBAIOIIECH CHITBI OT 00BEMA MOTPYKEHHON YaCTH TeJla U OT TJIOTHOCTHU

KHNIKOCTH, €€ HE3aBUCHUMOCTH OT MJIOTHOCTHU TCIa, OT FJIY6I/IHBI, Ha KOTOpPYIO
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MOTPY’KEHO TEJNO; YCIOBUM MJIaBaHUS TEJl, YCIOBUI paBHOBECHS pblyara u 0JIOKOB);
y4acTBOBaTh B TUIAHUPOBAHUM YI€OHOTO UCCIIEAOBAHMS, COOMPATh YCTAHOBKY U
BBITIOJIHATHh U3MEPEHHUS, CIIeysl MPEJIOKEHHOMY IIaHy, PUKCUPOBATH PE3yJIbTAThI
MOJIYYeHHOU 3aBUCUMOCTH (PM3MUECKUX BEJIMYUH B BUJIE TIPEIJIOKEHHBIX TaOIUI] U
rpauKOB, ACNIaTh BHIBOBI IO pe3yIbTaTaM UCCIICTOBAHHUS;

— MPOBOJUTH KOCBEHHBIE U3MEPEHUS (PUBNUECKUX BETUYUH (IJIOTHOCTh BEIIECTBA
KUJKOCTH U TBEPAOTO TEJIa; CUJIa TPEHUS CKOJIbKCHUS; JaBJICHUE BO3/IyXa;
BBITAJIKUBAIOIIAs CUJIA, JEUCTBYIONIAsl HA MOTPYKEHHOE B )KUIKOCTh TENO;

KO3 (PHUITMEHT MOJE3HOTO ACHCTBHUS MTPOCTHIX MEXAHU3MOB), CIICIYsI MPEI0KEHHOM
WHCTPYKIIUU: TIPU BBIOJTHEHUHN U3MEPEHUIN COOMpPaTh IKCIIEPUMEHTATBHYIO
YCTAHOBKY UM BBIYHCIISITh 3HAUEHUE UICKOMOW BEJIMYUHBIL;

— co0Jro1aTh IpaBuiia TEXHUKH 0€30MaCHOCTH MpU paboTe ¢ 1a00paTOPHBIM
o0opyI0BaHUEM;

— YKa3bIBATh NPUHLHUIIBI IEUCTBUS NPHUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAOIINECS COCYAbl, 0ApOMETp, pblyar,

TTOJIBYDKHBIN 1 HETIOABMKHBIN OJIOK, HAKJIIOHHAS IIJIOCKOCTB;

— XapaKTepU30BaTh MPUHIIUIIBI JEUCTBUS HU3yUYECHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOM Ha WX OMUCAHUS (B TOM YHCIIC: MOJIUIUITHUKH, YCTPONCTBO
BO/JIONPOBO/IA, TUJIPABIMYECKUH MIPECC, MAHOMETP, BEICOTOMED, MTOPIITHEBOM HACOC,
apeoMeTp), UCTIONB3Ys 3HAHUSI O CBOMCTBAX (PM3MUECKHUX SBJICHUM U HEOOXOANUMbBIC

(1)1431/1%01(1/16 3aKOHBI 1 3aKOHOMCPHOCTH;,

— TPUBOJUTH MPUMEPHI / HAXOAUTH UH(POPMAITHIO O TPUMEPAX MPAKTUYECKOTO
WCITOJIB30BaHUS (DU3UIECKUX 3HAHUI B TIOBCETHEBHOM KU3HM VIS O0ECTICUCHUS
0e30macHOCTH MPH OOpaAIIeHUN ¢ TPHOOPaAMH M TEXHUYECKUMH YCTPOUCTBAMH,
COXpaHEHUS 3/I0POBbSI U COOTIOACHHS HOPM DKOJIOTHYECKOTO TIOBEACHHS B
OKpYKaIoIIEN CpeIe;

— OCYIIECTBISATH OTOOP UCTOYHUKOB MH(pOpMaIuu B cetu IHTEpHET B
COOTBETCTBHHM C 33IaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIMXCS 3HAHUU U
MyTEM CpaBHEHUS PAa3IMYHBIX MCTOYHUKOB BBLICIATH MH(OPMAIIUIO, KOTOpast

SBJISICTCSI TIPOTUBOPEYNBOMN HIIM MOXKET OBITh HEIOCTOBEPHOM;

— WCIOJIb30BATh MPHU BHINOJHEHNUU YUYE€OHBIX 3aJJaHUi HAYYHO-TIOMYJISIPHYIO
JIUTEPATYPY GU3UUECKOTO COJEPKAHMS, CIIPABOYHBIE MATEpUabl, PECYPChI CETU
WNutepHer; BnageTb npuéMamMu KOH -

CHEKTUPOBAHUS TEKCTA, IPeoOpa3oBaHusi HHPOPMALMU U3 OJHON 3HAKOBOI CHUCTEMBI B
APYTYIO,
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— €03/71aBaTh COOCTBEHHBIE KPaTKHE MUCHbMEHHBIEC U YCTHBIE COOOIIEHHS HA OCHOBE
2—3 ucTOYHUKOB MH(POpMaK (PU3NUIECKOTO COJIEPKaHuUs, B TOM YHCIIE MMyOJINYHO
JieNaTh KpaTKUe COOOIIEHUS O pe3ysbTaTaX MPOEKTOB WK y4eOHBIX HCCIIeIOBAHUN;
IpY 3TOM IPAMOTHO UCIIOJIB30BaTh U3Y4YEHHBIN MOHATHIHBIN anmapar Kypca
(bu3MKH, COMPOBOXKIATH BHICTYIIICHUE MPE3CHTAIIUEH;

— TIPY BBITIOJTHEHUH YYEOHBIX MPOEKTOB M UCCIICAOBAHUN pacIpeeisaTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUH C TTOCTABJICHHBIMHU 3a7[a4aMHu, CJICIUTh 3a
BBLITTOJIHEHUEM IIIaHA JICHCTBUM, aIcKBATHO OLICHMBATh COOCTBEHHBIN BKJIAJI B
JESATENBHOCTD TPYIIIbL, BEICTPANBATh KOMMYHUKATUBHOE B3aUMO/ICVCTBHE,
YUYUTBHIBasi MHEHHUE OKPYKAIOIIMX.
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TEMATHYECKOE IINTAHUPOBAHUE

Ne [ HammeHoBaHHe TeM NPOrpaMMbl KosmmyecTBo | DiiekTpoHHBbIE (LM(pPOBHIE) ®opMbl peaju3anuii
n/n 4acoB oOpa3oBaTe/ibHbIEe pecypchl BOCIIUTATEJIBHOTO
KOMIIOHCHTA
1 Beenenue 5 AKnacc, becena, pabora B mapax,
POIII, paboTa B rpyIax,
2 | IlepBoHayanabHbBIE CBEICHUS O CTPOCHUU 6 MyJbTHYPOK, KOHCYJIbTAIIMS,
BEIIECTBA OUIIN, urpa,
3 | BzaumoeicTBre el 22 Penry OI'D, [IPOCKT
- 19 Pemry EI'D
4 |[laBmeHue TBEPABIX TEI, KUJIKOCTEU U
ra3oB
5 [PaboTa ¥ MOIIIHOCTb. DHEPTUS 15
6 |Pe3epBHOE BpeMs 1
OBILIEE KOJIMYECTBO YACOB I10 68
[TPOIT'PAMME
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ITIOYPOYHOE IINTAHUPOBAHMUE

Ne | Tema ypoka KosauuecTrBo yacos Hara Buabi,

n/ BCer | KOHTPOJILH | npakTHueck | M3Y1eHN | GopMbI

I 0 ble padoThl |He padoThl |7 KOHTpO

Jsl

1. |Yrto uzyuaet pusuka. 1 0 0 YcTHBI
HexoToprie puznueckue 171
tepmuHbl. Habmonenus u oIpoc;
OTIBITHI.

2. | ®usnueckue BenuuuHblu | 1 0 0 YcTHbIN
WX U3MEPEHUSI. oIpoc;

[InceMenHsI
1 KOHTPOJIb;
3. | TouHOCTB ¥ MOrpemHOCTh | 1 0 0 [IucemeHHBI
1 KOHTPOJIb;
YCTHBIN
orpoc;

4. | Jlaboparopnast pa6ora Ne 1|1 0 1 n1abopaTtopH
"OnpenesieHue 1eHbl ast pabora;
JEJICHUS] U3MEPUTEIIBHOTO
npudopa”

5. | ®u3nKa U TEXHUKA. 1 0 0 YcTHBI

i
orpoc;

6. | CtpoeHue BeliecTna. 1 0 0 VYcTHbI
MoJteKybL. i
bpoyHoOBcKOE OIpoc;
JIBUKEHHE.

7. | JlabopaTopnas pabora Ne2 | 1 0 1 JlabopaTopH
"N3MepeHne pazmMepoB ast pabora;
MaJIbIX Ten"

8. |ABnenue nuddysumu. 1 0 0 VYcTHbI
Huddysus B razax, 17}
KHUIKOCTSX M TBEPJIBIX oIpoc;
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TCIax.

9. | BsaumoneiictBue YcTHBI
MoJieKyIl. Bzaumuoe 151
MPUTSKEHUE U OIpoc;
OTTAJIKUBAHUE
MOJIEKYIL.

10. | ArperatHbie COCTOSTHUS YcrHBI
BemlecTBa. CTpoeHue i
TBEPIBIX TEJ, )KUJIKOCTEN U OIpoc;
ra3os.

11. | O0obmaromiee YTl
MOBTOPEHUE TEMBI OImpoc;
"[IepBoHavanbHbIC [IncemenHBI
CBEJICHUS O CTPOCHUU 1 KOHTPOJIb;
BemecTna"

12. | Mexanuueckoe YcrHBI
TIBIDKCHUE. i
PaBHOMEpHOE 1 OIIpOC;
HEPAaBHOMEPHOE
JBH>KCHUE.

13. | CkopocTb YcrHbI
PaBHOMEPHOTO 151
JNBH>KeHUS. EAHUIIBI Ompoc;
CKOPOCTH.

14. | Pacuer myTu u BpeMeHU VYcTHBI
JBU>KCHUSI. u

ompoc;
15. | Unepnusi. YcTHbI
Onpoc;
[TucbmMeHHBI
1 KOHTPOJIb;
16. | BzaumopelictBue Tel. YcrHbI
i
onpoc;
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17.|Macca Ttena. EmuHuNEbI YcTHBI
Maccel tena. M3mepenue 151
MacChl Tena Ha OTpoc;
PBIYKHBIX BECax.

18. | JlabopartopHas padota Ne3 JIaGopatopH
"N3mepenue Macchl Tena Ha ast paboTa ;
pPBIYAXKHBIX Becax"

19. | [ImoTHOCTH BEmiecTna. YcrHBI

i
oIpoc;

20. | JJTabopaTopHas padoTa Ne 4 JlaGoparopu
"N3mepenune oobEma Tena" as pabora;

21.| Pacuer macchl 1 00bEMa YcTHBI
TeJa MO €ro MJIOTHOCTH. i

oIpoc;

22. | JJTabopaTtopHas padota Ne 5 JlaGoparopu
"Onpenenenne NI0THOCTH ast pabora ;
BEIIECTBA TBEPIOTro Tena'

23. | Pemienue 3ama4 no teMe . YcTHBIN
[ImoTHOCTH BemecTBa" Onpoc;

[TucemeHHBI
1 KOHTPOJIb;
24.| Cuna. SIBnenue TArOTCHUS. YCTHBI
Cuina tspoxect" 171
orpoc;
25. | Cuna ynpyrocTtu. 3aKoH YcrHbI
" [V
I'yka 71
o1poc;

26. | Bec tema. EauHUIBI CUIEL. VYceTHBI
CBs13b MEXY CHIION 17}

TSIKECTU U MacCOM Tea. OITpOC;

27.| Cuna TsHKeCTH Ha JPYTUX YCTHBI
IJIAaHETaX. 171

o1poc;
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28. | lunamomerp. JIaGoparopu
JlabopartopHnas padota Ne 6 as pabora;
"I"'paxynpoBanue npyKuHbI
U U3MEPEHUE CUJT
JTMHamMomeTpom"

29.| CnoxeHue IByX CHIl, VY CTHEI
HaIIPaBJICHHBIX 110 OJTHOU 17}
MIPSIMOM. OITpOC;
PaBHO€MICTBYIOIIASA CHIL

30. | Cuna tpenus. Tpenue YcrHbI
MTOKOSI. i

oIpoc;

31.| Cuna TpeHus B IPUPOJIE U YcTHBI

TEXHUKE. 171
oIpoc;

32.| Pemrenue 3aa4 1o teMe YcTHBIN

"Bzaumoneiicteue Ten" Ompoc;
TecTtupoBan
ue;

33. | KonTposbHas pabota Nel KoHTposbHa
o TeMe "'B3aumopeiicteue s paboTa;
Ten"

34.| laBneHue. VcTHE
| 2910705070005 7|
JTABJICHUSI. OTpoc;

35. | CriocoObl yMEHBIIIEHUS U VYcTHbI
YBEIIMYEHHUSI TaBJICHUSI. i

orpoc;
36. | laBneHue ra3a VcTHBI

i

o1poc;

37. | Ilepenada naBiaeHus YcTHEBI
JKMJIKOCTSIMHU U ra3aMH. 7|
3akoH Ilackans. o1poc;
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38. | JlaBrieHue B )KUIKOCTH H VYceTHBI
raze. Pacu€r naBneHus Ha /1
JTHO U CTEHKH COCy/Ia. OTpoc;

39. | Pemenue 3agay mno VYcTHBI
teme" JlaBiieHue B 51
JKUJIKOCTHU U Tra3e"” Ompoc;

40. | Coobmiaroiuecs CoCy/ibl. YcTHBIN

OT1poc;
TectupoBan
ue;

41.| Bec Bo3nyxa. ATmMocdepa u YcrHBI
atMoc(epHOe JaBJICHUE. i

OTpoc;
42.| U3mepenue YcrHbI
aTMoc(hepHOro i

JIABJICHUSI. OIpoc;

43.| bapomeTp-aHepou. YcrHbI
ATtMochepHoe JaBiIeHUE Ha 17§
pPa3JIMYHBIX BBICOTAX. OIpoc;

44.| MaHOMETpEHI. YcrHBI

i
OIpoc;

45. | IopuHeBOM KUIAKOCTHBIN TectupoBanu
Hacoc. ['mapaBnuyeckuit c,
npecc.

46. | JleticTBHEC )KUIKOCTH U ra3a YcTHEI
Ha [OTPY>KEHHOE B HUX 17}

TEJO. OTIpoC;

47. | 3akoH Apxumera. YCTHBI

i
OTIpoC;

48. | JlaboparopHas pabota No JlabopaTopH

7 "N3mepeHnue ast pabora;

BBITAIIKMBAIOIIECH CUJIBI,
JIEVCTBYIOIIEN HA
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NOTPY>KEHHOE B

JKUIKOCTH TEJIO"

49. | IInaBanue Ten. YcTHBI
5
Ompoc;

50. | IInaBanue cyioB. YcTHBI

BosnyxoraBanue. 151
OTpoc;

51. | Pemienue 3amay 1mo reme YcTHBIN
"3aK0H Apxumena. OITpOC;
[InaBanue Ten" TectupoBan

ue;

52. | KonrpoinbHas padota Ne 2 Konrtponbna
" JlaBiieHHE TBEPABIX TEN, s padoTa;
JKUIKOCTEHN 1 ra3oB"

53. | MexaHnuueckas YcTHBI
pabota. EnuHuIE! 5
paboTHI. OTIpocC;

54.| MOIIHOCTb. YcTHBI
| 2910705050005 7|
MOIITHOCTH. OTpoc;

55. | Pemienue 3a1au Ha pacyeT VceTHbIli
MEXaHUYECKOM paboThl U OIpoc;
MOIITHOCTH. TectupoBaH

ue;

56. | [IpocThie MEXaHU3MBI. VYcTHbL
Prruar. PaBHoBecue cuil Ha 7|
phIyare. OIpoc;

57. | MomeHT cuibl. Priuaru B YcTHBI
TEeXHUKE, OBITY 1 IPUPOJIC. i

O1poc;
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58. | JTabopaTopnas pa6ota Ne 8 | 1 JlabopaTopH
"BolsicHeHHe ycloBus as pabora;
paBHOBecHs pbryara'

59. | IIpumeHeHue 3akoHa 1 YcrHbI
paBHOBECHS pbluara K i
0s10Ky. "30510TOE MPaBUIIO" Ompoc;
MEXaHHUKHU

60. | KI1I mexaau3ma. 1 VY CTHBI

i
oIpoc;

61. | Pemenue 3amay Ha 1 YcTHBI
BerunciaeHue KI1/] 51
MEXaHHU3Ma. OIpoc;

62. | Llentp TsDKECTH TETA. 1 YcrHbI
Y ciioBust paBHOBECHS TEIL. 151

OIpoc;

63. | Oueprus. [lorenmumanpuas | 1 YcTHBI

U KUHETUYEeCKasi SHEPTUsl. i
OIpoc;

64. | IIpeBparnienue oguoro Buaa| 1 YcTHEI
MEXAHUYECKON DHEPIUU B 171
JIPYTOM. OITpOC;

65. | KoutposibHas pabota Ne3 | 1 KoHTposbHa
"Pabora. MOIIHOCTb. s padoTa;
Oueprus"

66. | [ToBTOpenue kypca puzuku| 1 VYcTHBL
7 xmacca 171

oIpoc;

67. | Auarnoctuueckas pabora | 1 [TucbmeHHBI
3a Kypc 7 Kiacca 1 KOHTPOJIb;

68. | Pezepn 1 VYcTHbL

i
o1poc;

OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOIIECCA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
AKnacc, POLI, Mynstnypox, ®UIH, Pemry OI'D (EI'D)
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O NTPOLECCA

YYEBHOE OBOPY/JOBAHHUE

CrpaBo4HbIe TAOIUIIBI TT0 (PU3UKE, KOMIUIEKTHI TaOIUIT

OBOPYJIOBAHME JIJISI TPOBEJIEHUSA JIABOPATOPHBIX, TIPAKTHUYECKHX PABOT,
JEMOHCTPAIIUM

Ob6opynoBanue U1t IPOBEIEHUS 1a00paTOPHBIX padoT
O06opynoBanue 11t POBEACHUS (PU3MYECKHUX OIIBITOB

Kommiext «Touka pocta» - nudpossie 1adoparopus
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