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HOACHUTEJBHASA 3AIINCKA

[TporpamMa mo ¢u3uke Ha ypOBHE OCHOBHOIO OOILEro 0oOpa3oBaHUs COCTABIEHA HAa OCHOBE
NOJIOKEHUH M TpeOOBaHUH K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOH 00pa3oBaTebHOM
nporpammsl, npeacraBieHHbix B PI'OC OO0, a takxe ¢ yuérom (enepanbHoil paboueil mporpammbl
BocnuTanus u KoHuenmnuu npenojaBanus yueoHoro npeamera «Ousnkay.

Copnepxanue nporpaMMmel 1o (u3MKe HamnpaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYUYHOU
IPaMOTHOCTH OOYYalOIUXCSd W OpraHU3alfio0 HM3ydeHHs (U3MKH Ha JEATENbHOCTHOW oOcHOBe. B
nporpaMme 1o (pU3MKe YYUTHIBAIOTCS BO3MOKHOCTH y4€OHOro IpeaMeTa B peajau3aluuu TpeOOoBaHUM
OI'OC OOO k muaHUpyeMbIM JHMYHOCTHBIM W MeETalpeAMETHBIM pe3yibTaTaM OOy4YeHMs, a TaKxkKe
MEXIIPEIMETHbIE CBSI3M €CTECTBEHHO-HAyUHBIX Y4YEOHBIX MPEIMETOB Ha YpPOBHE OCHOBHOI'O OOILEro
o0OpazoBaHusl.

[Tporpamma o ¢u3uKe yCTaHABIMBAET paclpeeieHne y91eOHOro Marepruaia mo rojaaM o0y4eHus
(mo kiaccam), mpejuiaraeT NPUMEPHYIO IOCIEI0BaTEIbHOCTh U3YyYEHMsI T€M, OCHOBAHHYIO Ha JIOTHUKE
Pa3BUTHSL IPEIMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX 0COOEHHOCTEH 00y4daroLIuXcs.

[Tporpamma mo ¢Qusuke pa3zpaboTaHa C LEIbIO OKAa3aHHUS METOJUYECKOW IMOMOIIM YYUTEIIO B
CO31aHUU paboyell MporpaMMBl 110 Y4EOHOMY IIPEIMETY.

@usnka sBISETCA CHUCTEMOOOPA3YyIOUIMM JJIsl €CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB,
MOCKOJIbKY (PM3NYECKHE 3aKOHBI JIE)KAT B OCHOBE ITPOLIECCOB U SIBIICHUM, U3yyaeMbIX XUMHUeH, O1osIoruei,
acTpoHOMHEH U (¢u3nyeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHHY MUDA,
IperocTaBisieT Hanbosee siCHble 00pa3libl MPUMEHEHHs] HAyYHOro METOJla MO3HAaHUS, TO €CTh crocoda
IIOJIyYEHUS JOCTOBEPHBIX 3HAaHUN O MUPE.

OpnHa U3 rIaBHBIX 337a4d (pU3HUecKoro o0pa3oBaHMs B CTPYKType oOIIero o0pa3oBaHMs COCTOUT B
(opMHUPOBAaHNHU €CTECTBEHHO-HAYYHOM T'PAMOTHOCTH U MHTEpeca K HayKe Y 00y4aroluxcs.

W3yuenne ¢u3ukun Ha  0a30BOM  ypOBHE  IMpEAINOJIaraeT  OBJIAJICHHE  CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAy4YHYI0 TPAaMOTHOCTD!

® HAy4YHO OOBSCHSATH SIBJICHUS;

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0OBAHUS;

e MHTEPHPETUPOBATH JAaHHBIE U HCIOJIb30BATh HAyYHBIE J10KA3aTEIbCTBA JJIs MOIYYECHHUS
BBIBOJIOB.

Ilenn m3ydyeHus: pu3nKu Ha ypOBHE OCHOBHOTO OO0Iero obpazoBaHus omnpeneneHsl B Konmenm
npenojaBanus ydeOHoro mpeaMera «®Pusuka» B 00pa3oBaTelbHBIX oOpraHuzanuax Poccuiickoii
Denepanuy, peaTu3yoUMX OCHOBHbIE 00IIe00pa3zoBaTelbHble MPOrPaMMBbl, YTBEPKIEHHON pelieHueM
Komnernn MunuctepctBa npocsenieHus: Poccuiickoit @enepanuu (mportokon ot 3 aexadps 2019 r. Ne
[1K-4BH).

Henu nzyvyenus pU3NKH:

e npuoOpeTeHHe HMHTepeca U CTpEeMJIEHHMs] OOYyYaroIIMXCS K HAaydHOMY H3YYEHUIO MPHUPOJBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE MPEJCTABICHUIA O HAYYHOM METOJIe O3HAHUA U (POPMUPOBAHHE HUCCIIEI0BATEILCKOTO
OTHOLIEHHUSI K OKPYKAIOLIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs] OCHOB CTPOEHUS MaTepHH
U QyHJIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE MPEICTABICHUH O poin (PU3MKHM JUISL pa3BUTHUS APYIHMX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH;



pasBUTHE NMPEICTABICHUN O BO3MOXHBIX cepax Oyaymiei mpodeccuoHalIbHONW AEITEIbHOCTH,
CBSI3aHHOM C (PU3MKOMA, ITOATOTOBKA K JAIbHEHIIIEMY OOYYEHHUIO B ’TOM HaIpPaBJICHUU.

Joctuxenne 3TUX Lened mporpamMmbl o (U3MKE Ha YPOBHE OCHOBHOTO 0OOIIero oOpa3oBaHUs
o0ecreurnBaeTCs peleHrueM CIAeAYIOINX 3a1a4:

npuoOpeTeHnue 3HaHWKW O IUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAHWYECKHX, TEIUIOBBIX,
AJIEKTPUUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSIX;

npuoOpeTeHue YMEHHI ONKMCHIBATh M OOBSACHATh (U3NYECKHUE SIBICHHS C HCIOJIh30BAHUEM
MOJTYYECHHBIX 3HAHUIA;

OCBOCHHME METOJIOB PCUICHHS MPOCTEHININX PAaCYETHBIX 33]a4 C MCIIOJIb30BAaHHEM (PH3UYCCKUX
MoOJIeIIel, TBOPYECKHUX M TPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHEC yMEHHWI HAOJIOJAaTh MPUPOIHBIC SBJICHUS M BBIMOJHATH OIBITHI, J1aOOPATOPHBIC
pabOoThI M FIKCIICPUMEHTAIBHBIC HCCIICAOBAHKS C UCIIOJIb30BAHUEM U3MEPHUTEIIBHBIX IIPUOOPOB;
OCBOGHHE TpUEMOB pPa0bOTBl ¢ HWHPOpMAIMEeH (QHU3UIECKOro COAEpIKaHUs, BKIIOUYAs
UHPOPMALIUIO O COBPEMCHHBIX JOCTIKCHHAX (M3UKH, aHAIN3 W KPUTHYECKOE OIICHHBAaHHUC
nHpopmanuu;

3HAKOMCTBO €O cdepamu TpodeCCHOHATBHONW NIEATEIBPHOCTH, CBSA3aHHBIMH C (U3UKOW, H
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU HA JOCTIKECHHSIX (PU3UUCCKON HAYKH.

Ha uzydenue ¢usuku (6a30BbIil ypOBEHb) Ha YpOBHE OCHOBHOTO 001Iero 00pa3oBaHus OTBOIUTCS 238

yacoB: B 7 kiacce — 68 yacoB (2 yaca B HefIen0), B 8 kiacce — 68 yacoB (2 daca B Heneno), B 9 kiacce —
102 gaca (3 gaca B HEZEIO).



COJEPKAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®du3nka — HayKa o npupoje. ABneHus npupoasl. Gusnyeckue sIBICHUSA: MEXaHUYECKHE, TEIIOBBIE,
ANEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Ouznyeckue BenuunHbl. M3mepenune pusndecknx penudyuH. Ousundeckue npubdopsl. [TorpemHocTs
u3MepeHuil. MexxayHapoaHas cucTemMa eIMHMUII.

Kak ¢usmka u apyrue ecrecTBEHHbIE HAYKH H3y4daloT MPUPOIy. EcTecTBEeHHO-HAaydHBI METO.
NO3HAHUS: HAOJIOJIEHUE, TOCTAaHOBKA HAyYHOTO BOIPOCA, BBIIBUKEHUE THMIIOTE3, SKCIIEPUMEHT IO
MIPOBEPKE THUITOTE3, OOBSICHEHHE HaOI01aeMoro siBiieHus. Onucanue GU3NYecKuX sSBICHUH C MMOMOIIBIO
MOJIEJIEH.

Hemoncmpayuu.

1. Mexanunueckue, TEIUIOBbIC, SJIEKTPUUECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusuyueckue MPUOOPHI W MPOIEaypa MPSAMBIX H3MEPEHUN aHAJIOTOBEIM U IU(POBBIM

puoOpoOM.

Jlabopamopnusie pabomot u onvimeol.

Omnpenenenne HeHbl JeJIeHUs MIKalIbl K3MEPUTEIBLHOTO MPHOopa.

N3mepenne paccTOsTHUM.

W3mepenne 00bEMa KUAKOCTH U TBEPIOTO TeNa.

Omnpenenenne pasmMepoB MaJbIX TEIN.

W3mepenne TemMneparypsl IPU TOMOIIHU KUAKOCTHOTO TEPMOMETpPA U TaTYMKA TEMIIEPATYPHI.
[IpoBeneHune uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJbHOCTh MOJETA IIAapHKa, MYIIEHHOTO
TOPU30HTAIILHO, TeM O0JIbIIe, 4eM OO0JIbIlle BHICOTA MYCKA.

Pa3nea 2. IleppoHavyaibHbIe CBEJCHHA O CTPOCHHMH BeEIECTBA.

CTpOCHI/Ie BCIICCTBA: aTOMbl M MOJICKYJIbI, UX pPasMEpPhI. OHI)ITBI, JOKa3bIBAIOIIME OUCKPETHOC
CTPOCHUE BCUICCTBA.
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JIBukenne yacTuil BemecTBa. CBA3b CKOPOCTH JIBIYKEHUS YaCTHUI[ C TeMmrepaTypoid. bpoyHoBckoe
nBuxkeHue, 1udy3us. BzanMoaelicTBre 4acTUIl BEIIECTBA: MIPUTSHKEHNE U OTTAIKUBAHUE.

ArperaTHple COCTOSTHHS BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTCH W TBEPABIX (KPUCTALIMYCCKHX)
Ten. B3amMoOCBS3b  MeXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSAX H X
ATOMHO-MOJICKYISIPHBIM CTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue nuddy3un.

3. HaOmionenuwe sBIeHUN, OOBACHSIONIMXCA TMPHUTSDKEHHEM WM OTTAKMBAHHEM YaCTHII

BEIIIECTBA.

Jlabopamopnwvie padbomot u onvimeol.

1. Omnenka quamerpa aToMa METOJOM PAZIOB (C HCTIOb30BaHUEM (hoTorpaduii).

2. OmpITH IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieilicTBHE TeJl.



Mexanuyeckoe nBHKEeHHE. PaBHOMepHOe M HepaBHOMepHoe JBHkeHHE. Ckopocth. CpenHsist
CKOPOCTb IIPY HEPAaBHOMEPHOM JIBU)KEHUU. PacuéTr myTu 1 BpeMeHU JABUKEHUS.

SBnenune mHepuuu. 3akoH HMHepUUM. B3aumopeicTBue Ten Kak MPUYMHA U3MEHEHMSI CKOPOCTH
JIBUKEHUS Tel. Macca kak Mepa uHepTHOocTH Tena. IlnoTHocTe BemectBa. CBSA3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eIMHHUIIE 00BhEMA BEIECTBA.

Cuna kak xapakTepucTUuKa B3auMoJiecTBuA Teil. Cuia ynpyroctu U 3akoH ['yka. I3Mepenue cuibl
C IOMOUIbIO JUHAMOMETpA. SIBieHHE TAroTeHusa U cuia TsokecTh. Cuila TSHKECTH Ha JPYrux IUIaHEeTax.
Bec tena. HeBecomocth. CroxeHHe CUII, HAlIpaBIEHHBIX MO OJHOW mpsiMoil. PaBHozaelcTBYyOIIas CUlL.
Cuiia Tpenusi. TpeHue CKOJIbKEeHUs U TpeHue NoKosi. TpeHue B pupojie U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHn4eckoro IBUKEHUS Tela.
W3mepeHune ckopocTy NpSIMOIMHENHOTO ABUXKEHHUS.
Habnroienue sSiBjeHUs] UHEPITHH.
Habmroienue n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TEIl.
CpaBHeHue Macc 10 B3aUMOJICHCTBUIO TEl.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.
Jlabopamopnwsie pabomot u onvimeol.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOTO JABIKEHHsA (IIapuka B OKHJIKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOUIIS U TaK Jlajee).
2. OmnpeneneHne CpeaHEN CKOPOCTH CKOIBKEHUS OpycKa Wi MIapuKa 10 HAKIIOHHOH ITOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO TeNA.
4. OnpITbl, JIEMOHCTPUPYIOIIHME 3aBUCUMOCTh PpACTSDKEHHsS (IedopMmanuu) TNPYKUHBI OT
MIPUIIOKEHHOM CHJIBI.
5. OmnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXEHHS OT Beca Tela U
XapakTepa COIPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

JaBnenne. CriocoObl yMEHbBIIEHUS M YyBeJIWYeHUs JAaBieHus. JlaBneHue raza. 3aBUCHMOCTD
JaBJleHUs ra3a OoT oO0Obéma, TemmepaTyphl. llepenaua naBieHuss TBEPABIMU TeNaMH, XHUAKOCTAMU H
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razamu. 3akoH Ilackans. [THeBMaTnueckue MamivHBL. 3aBUCHMOCTH JIABICHHS JKUIKOCTH OT TIyOWHBI.
I'uppocraruueckuit mapanokc. CooOratomnuecs cocysl. I napaBiuyeckie MeXaHU3MBbl.

AtMocdepa 3emnn u armocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS BO3AYLUIHOW OO0OJIOUKH
3emum. Onwir  Toppuuermn. M3mepenune armocdepHOro maBieHUS. 3aBUCHUMOCTh aTMOC(epHOro
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl A usmMepeHus: atMochepHOro AaBICHUS.

JelicTBUE KMJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TenO. BriTankuparomas (apXxumeaoBa) cHia.
3akoH Apxumena. [InaBanue Ten. BoznyxominaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPaTypBhl.

[lepenaua naBneHuUs: KUIKOCTHIO U Fa30M.

Coo0mraroniecs: CoCy/sbl.

I'mapaBauyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHUS.

3aBUCUMOCTh BBITAJKUBAIOMIEH CHJIBI OT O00bEMa MOTPY)KEHHOW YacCTH Tela W IUIOTHOCTH
KUIKOCTH.

7. PaBEHCTBO BBITAJKHUBAIOUIEH CHIIBI BECY BHITECHEHHOM KMIKOCTH.

ok wnNE



8. VYcnoBue miaBaHusg TeNl: IIJIaBaHHUE WIH IOrpy’>KE€HUE TCJI B 3aBUCHUMOCTHU OT COOTHOIICHUA

IUIOTHOCTEH Tela U )KUIKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOAE OT 00bEMa MOTPYKEHHOW B JKUAKOCTh YacTH
Tena.

OnpeneneHne BEITAIKUBAIOIIECH CUIIBI, IEHCTBYIOIIEH Ha TEIIO, TOTPYKEHHOE B KUIKOCTb.
IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHUJIbL, ACHCTBYIOLIEH HA TEJIO B YKUJIKOCTH, OT
MaccChl Tela.

OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHJIbI, JEMCTBYIOLIEH Ha TEJIO B
AKHUJIKOCTH, OT 00bEMA MOrpyKEHHOM B KUAKOCTh YaCTH TeJa U OT INIOTHOCTHU >KUIKOCTH.
KoHcTpynpoBanne apeoMmerpa WIM KOHCTPYMpPOBaHME JIOAKM M OIpeneneHue  e€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanundeckas pabora. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pblYar, OJOK, HAKJIOHHAas IUIOCKOCTb. [lpaBmiio paBHOBecHs pbluara.
[Ipumenenue npaBuiia paBHOBecHsI pblyara K OioKy. «3osioToe mpaBuio» MexaHuku. KIIJI mpoctbix
MexaHu3MoB. [IpocTbie MexaHu3MBbl B OBITY M TEXHUKE.

Mexannueckas sHeprua. Kunetnueckas u noreHuuanbHas sHeprus. [IpeBpamenue onHoro Buuaa
MEXaHUYECKOM 3HEPTuu B APYroil. 3aKOH COXpaHEHUs IHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. Tlpumepsl NPOCTBHIX MEXAHNU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenuie paboThl CUIIBI TPEHUS NPU PAaBHOMEPHOM JBHKEHHUH Tejla MO TOPU30HTAIbHON
MOBEPXHOCTH.

2. HccnenoBaHue ycaoBUN paBHOBECHS pbluara.

3. WMsmepenue KITJI Hak1OHHOM MIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOW SHEPTHUH.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3ydyenue (Qu3NKM Ha YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs HANpPABICHO HA JOCTHXKECHUE

JIMYHOCTHBIX, MCTAITPECAMETHBIX U IIPCIAMETHBIX O6p330BaTeHBHHX PE3YJIbTATOB.

B pesynpraTe n3ydeHus (pU3MKU HA YPOBHE OCHOBHOI'O OOMIET0 0Opa3oBaHUs y 00ydYaromierocs

OyayT chopMupOBaHBI CIIEAYIOIINE JINYHOCTHBIE PE3YyIbTAThI B YACTH:

1) maTpMoOTH4eCKOro BOCIIUTAHUS

[l mposiBlIeHHe UHTEepeca K UICTOPUH U COBPEMEHHOMY COCTOSIHHIO pOCCUICKON (PM3NYECKOM HayKH;

[] HEHHOCTHOE OTHOIIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX--(U3UKOB;

2) rpaIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

[J TOTOBHOCTb K AaKTMBHOMY YYacTHIO B OOCYX/IEHHU OOILIECTBEHHO 3HAYMMbIX M ATHUYECKUX
po6JIeM, CBA3aHHBIX ¢ NPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUN (PU3UKY;

[ ocO3HaHME BaKHOCTH MOPAJIbHO--3TUYECKUX IIPUHIIUIIOB B JESATEIILHOCTH YYEHOTO;

3) 3cTeTH4eCKOro BOCHMTAHMSA:

[l BOCHpHSATHE JCTETHYECKMX KadecTB (u3mueckold Hayku: e€ TapMOHHYHOIO TOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

] oco3HaHME LIEHHOCTH (hPU3MYECKOW HAayKH KaK MOIIHOI'O MHCTPYMEHTA MO3HaHHUs MHpAa, OCHOBBI
pPa3BUTHS TEXHOJOTHH, BAXKHEUIIIEH COCTABIISIONIEH KYJIbTYpPHI;

(] pa3BUTHE HAYYHOU JTF0O03HATEIBLHOCTH, MHTEPECA K UCCIIEI0BATENbCKON e TEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbS 1 IMOLMOHAJIBHOI0 0JIArONONYYHs:

[] oco3HaHHE LEHHOCTH Oe30macHOro o0pas3a J>KU3HU B COBPEMEHHOM TEXHOJOIMYECKOM MHDE,
BAXHOCTU IMpaBWJI 0O€30MacHOrO MOBEIEHUS Ha TPAHCIOpPTE, HA JOpOrax, C JJIEKTPUUYECKUM U
TEIJIOBBIM 00OPY/I0BAaHUEM B JIOMAIIIHUX YCIOBHUSX;

[ copMUpOBaHHOCTH HaBbIKA pe(IeKCUU, IPU3HAHUE CBOETO MIpaBa Ha OIIMOKY M TaKOTro K€ IpaBa
y JIpyroro 4enoBeKa;

6) TPy10BOr0 BOCIMTAHMSA:

[l akTHMBHOE y4yacTH€ B pELICHMM IPAKTHUECKUX 3ahad (B paMKax CeMbH, 0Opa30BaTelbHOU
OpraHM3alyy, ropoja, Kpas) TEXHOJIOTUYECKON U COLMaIbHOW HANpPaBI€HHOCTH, TPEOYIOIIUX B TOM
qucie U GU3NIECKUX 3HAHUH;

] MHTEpeC K MPaKTUYECKOMY U3yUeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIL;

7) IKOJIOrM4YeCKOr0 BOCIIMTAHMS:

] opueHTanus HAa NpUMEHEHHE (U3NYECKUX 3HAHUM JUIs pelleHus 3a7ad B 00JacTH OKpy’Karolien
Cpelbl, IUIAHUPOBAHMSI IOCTYIIKOB M OLIEHKH UX BO3MOKHBIX MOCIIEICTBUN I OKPYKAIOIIEH Cpeibl;
[ oco3HaHME INI00ATBHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIeM U ITyTel UX pelieHus;

8) aganTannu K M3MEHSIOIMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

[] moTpeOHOCTh BO B3aUMOJICHCTBUM TPU BBINOJHEHUH HCCIEAOBAHHM U TPOEKTOB (U3UUECKOM
HaIpaBJIEHHOCTH, OTKPBITOCTh OMBITY M 3HAHUAM JIPYTHX;

[ MOBBILLIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JESTEIIbHOCTD;

(] morpeOHOCTH B ()OPMUPOBAHMM HOBBIX 3HaHUIl, B TOM 4Hcie (OPMYIMPOBATH UJAEHU, MOHATHA,
TUIIOTE3BI O (PU3NYECKUX 0OBEKTaX U SIBICHUSIX;

] ocoznanue AeUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (DU3UKY;



e [J maHMpOBaHHE CBOETO PA3BUTHS B PUOOPETEHUH HOBBIX (DU3NYECKUX 3HAHUM;

L4 [ CTPCMJICHHUC aHAJIM3UPOBATH W BBIABJIATH B3aUMOCBA3U IMPUPOIHL, O6H_[€CTBa U 3KOHOMHUKH, B TOM

YHCIIe ¢ UCTOJIb30BaHNEeM (PM3NYECKUX 3HAHUM;

e [] oIleHKAa CBOMX JEHUCTBUU C YYETOM BIIUSHHUS HA OKPYKAIOUIYIO CPEy, BOBMOXHBIX TNIOOAIBHBIX
OCJIENCTBUI.

METAINPEIMETHBIE PE3YJIBTATHI

B pesynbrare ocBoeHUs mporpamMmbl 1Mo (PU3MKE Ha YPOBHE OCHOBHOIO 0OIEro 0O0pa3oBaHUA Y
oOyuarorierocsi 0yayt copMupoBaHbl MeTaNpeIMeTHbIE Pe3yJabTAThI, BKIIOUYAIOIINE T03HABATEIbHBIC
YHUBEpCAJbHbIE YYeOHbBIC JICHCTBUS, KOMMYHUKATHUBHBIC YHHBEpCAJIbHBIC Y4COHBIC JCHCTBUS,

peryIsTHBHBIC YHUBEPCAIbHBIC yueOHbIC ACHCTBUSI.

Ilo3HaBaTe/IbHBbIe yHHBepCcAIbHbIe y4eOHbIe AeiicTBHSA

ba3oBble Jornveckue a1ecTBUSA:

BBISBJIATH M XapaKTEPU30BaTh CYIIECTBEHHbBIE IPU3HAKN O0BEKTOB (SIBICHHN);

yCTaHaBJIMBaTh CYIIECTBEHHBIH MpPHU3HAK KIACCU(UKAIMK, OCHOBAaHHSA JUIS OOOOLICHUS W
CpaBHEHMUS,

BBISBIIATh 3aKOHOMEPHOCTHM M MPOTHBOPEYHMs B paccMaTpuBaeMbIX (akTax, MaHHBIX H
Ha6J'IIOI[CHI/I$[X, OTHOCAIIIUXCA K (1)I/IBI/I‘~I€CKI/IM SIBJICHUAM

BBISIBJISATh IPUUUHHO--CJIEJICTBEHHBIE CBSI3U MIPU M3YYEHUU (PU3MUECKUX SIBICHUH U MPOIIECCOB,
ACJIaTb BBIBOJbI C HCIIOJB30BAHWEM ACAYKTUBHBIX W HWHAYKTUBHBIX YMO3aKJ'II-O‘~IeHI/II\/II,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSA3IX (PU3NUECKUX BEIUYUH;

CaMOCTOSITENIbHO BbIOMpaTh CHocoO pemieHus y4yeOHOW Qu3nueckol 3aaayu  (CpaBHEHHE
HECKOJIbKUX BapUaHTOB PELICHHUs, BHIOOp Hambosiee MOIXOIAMIEro ¢ yYETOM CaMOCTOSATENIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBrble uccienoBarebCcKue AeCTBHA.

MCIIOJIb30BaTh BOIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT NTO3HAHNUS,

MPOBOAWTHL TIO0 CAMOCTOSATEIHHO COCTaBICHHOMY IUIAHY OIIBIT, HECIOXKHBIN (hu3nuecKuit
HKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0OBAaHNE (PU3NIECKOTO SIBIICHUS;

OIICHMBATh HA MPUMEHHUMOCTh M JOCTOBEPHOCTh WH(GOPMAIMIO, TOITYYCHHYID B XOJIe
WCCJICIOBAHMS WIIH SKCIIEPUMEHTA;

CaMOCTOSTENFHO (hOpMyIHpOBaTh OOOOIIEHUS W BBIBOABI IO pe3yabTaTaM MPOBEAEHHOTO
HAOJIIOIEHYS, OIBITa, HUCCIICTOBAHMS;

MPOTHO3MPOBATh BO3MOXKHOE JallbHEHINee pa3BUTHE (PUINYSCKUX MPOIECCOB, a TaKKe
BBIJIBUTATh TIPETOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHUSAX U KOHTEKCTaX.

Pabora ¢ undopmaumeii:

NPUMEHATh Pa3IMYHbIE METOJIbl, MHCTPYMEHTHI ¥ 3aIPOCHI P MOMCKE B 0TOOpe MHpopManun
WIN JaHHBIX ¢ YYETOM MPEATIOKEHHON yueOHol pusnueckoii 3a1auu;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIMIO PA3TUYHBIX BHIOB U
dbopM TpeCTaBICHNUS;



CaMOCTOSITENIFHO ~ BBIOMpAaTh  ONTUMAIBHYIO (QOpMy MpeacTaBieHUs HHPOPMALUU |
WUTIOCTPUPOBATh pPelIaeMble 331a4H HECIIOKHBIMHM CXEMaMH, JHUarpaMMaMu, HHOW rpaduKoi 1
UX KOMOMHAIMAMHU.

KOMMyHI/IRaTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnme JeHCTBUA:

B XOJe 00CyXJeHus ydyeOHOro Marepuaina, pe3yJbTaToB JaOOpaTOpHBIX pPabOT M MPOEKTOB
3a/1aBaTh BOMPOCHI IO CYLIECTBY OOCY)K1aeMOW TE€Mbl W BbICKa3bIBaTh WJIEH, HALIEJICHHBIC HA
pelIeHne 3a7aui U MoJiep:KaHue OaroXenaTeIbHOCTH OOLICHNUS;

COIIOCTABJISITh CBOM CYXJICHHUS C CYXJCHUSMH APYIHMX YYaCTHHKOB JUaliora, OOHApyXHBaTb
pa3auvue U CXOJCTBO MO3UIIUH;

BBIPAKATH CBOXO TOUYKY 3PEHHUS B YCTHBIX U IHCbMEHHBIX TEKCTAX;

nyOJIMYHO TPEICTABIATh PE3YIbTAaThl BBITOJHEHHOTO (DU3MYECKOTO OmbITa (IKCHEPUMEHTA,
MCCJICIOBAHMS, IPOEKTA);

NOHMMATh M MCHOJIb30BaTh IPEUMYIIECTBA KOMAaHIHOM W HHIUBUAYAIbHOM pabOThl NpuU
pelIeHN KOHKPETHOW (PU3NIECKOM MPOOIIEMBL;

IIPUHUMATh LIEJI1 COBMECTHOW JIE€ATEIBHOCTH, OPraHU30BbIBATH JACUCTBUS 110 €€ JTOCTHUKECHUIO:
pacrpeensiTs poiu, oO0CYKIaThb MPOIECCHl W PE3yNbTaThl COBMECTHOM paboThl, 0000IIaTh
MHEHHUSI HECKOJIBKUX JIFOJIEH;

BBIMIOJHATh CBOK) YacTh paboOThI, JOCTUrasi KayeCTBEHHOI'O pe3ylibTaTa IO CBOEMY
HaIIPABJICHUIO U KOOPAUHUPYS CBOU JEHUCTBUS C APYTUMH YWICHAMU KOMaH/bI;

OLIEHMBATh KaueCTBO CBOEro BKJaJa B OOIIMH MPOIYKT IO KPUTEPHUSAM, CAMOCTOSTEIbHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

Pel"y.]'lﬂTl/lBH])Ie YHUBEPCAJTBHBLIC y‘leﬁl—lble aelcTBUSA

Camoopranmn3anus:

BBISBIIATH TMPOOJIEMBl B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TpeOymOIUX s peleHHs
(bu3nyecKuX 3HaAHMI;

OpPUEHTHPOBATHCS B PA3NUYHBIX MOJXOAAX MPHHATUS pPElIeHUH (MHAMBHUIYAIbHOE, NMPUHSATHE
pelleHus B TpyMIie, IPUHITHE PEeLIeHUH TPYIoil);

CaMOCTOSITENIBHO ~ COCTaBIATh ~QITOPUTM  pelIeHus (QU3MUECKOW 3ajaud WM IUIaHa
UCCIIEIOBaHUsST €  Y4€TOM HMEIOIIHUXCS PECYpCOB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBAaTh MpeajaraéMble BApUaHThI PELICHUM;

Jienath BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJ1b, SJMOLMOHAIbHBIN HHTEJICKT:

JaBaTh a/IEKBaTHYIO OIIEHKY CUTYallUH U IpeiaraTh iaH e€ H3MEHEeHMUS,

OOBSACHATH NPUUUHBI TOCTHXKEHUS (HEIOCTHKEHUS) Pe3yIbTaTOB JESATEIbHOCTH, 1aBaTh OLICHKY
NpPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATENBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (PU3HMUECKOTO
UCCIICIOBAaHMsI WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENIBCTB, M3MEHUBLIMXCS CHUTYyallui,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIHNX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIN U YCIOBUM;

CTaBUTh ce0s1 HA MECTO JPYroro 4ejaoBeKa B XOAE CIOpa MM AUCKYCCHU Ha HAay4dyHYIO TEMY,
MIOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYroro;
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NpU3HABATh CBOE MPABO HA OMIMOKY MPHU PEelICHUH (PU3UUECKUX 33/1a4 WIN B YTBEPKACHUAX HA
Hay4HbIE TEMBI U TAKOE XK€ IIPABO IPYroro.

INPEJIMETHBIE PE3YJIBTATbBI

K koHy oOyuyenust B 7 kJjacce IpeIMETHbIE pe3yIbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI OTpa)aTb
c(hOpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHHI:

UCIIOJIb30BaTh MOHATHS: (PU3UYECKUE U XUMHUYECKHE SIBICHUS, HAOIIOJEHHE, SKCIIEPUMEHT,
MoOJieJIb, THUIOTE3a, eIUHUIBI (U3MYECKUX BEITUYMH, aTOM, MOJIEKYJa, arperatHble COCTOSHUS
BelecTBa (TBEpJOE, JKUIKOE, Ta3000pa3HOE), MEXaHUYECKOe MABW)KEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPAaCKTOpHUs, paBHOJACHCTBYIOIIAs Ccuia, aehopMaus
(ympyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IBL;

paznmuuarh sBiueHus (AU @ys3us, TEIUIOBOE MABMKCHHE YaCTHI[ BEIIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JBUKEHHE, UHEPLUS, B3aUMOJCHCTBUE TEJ, paBHOBECUE TBEPABIX
TN ¢ 3aKperyIEHHON OChIO BpallleHus, Iepeada JaBieHUs TBEPABIMU TeJIaMU, KUJIKOCTSIMU U
razamu, armoc(epHoe IaBlieHHEe, IUIaBaHHE TeJ, MPEBpALIeHUs MEXaHWUYECKOW SHEpruH) 1o
OMMCAHUIO MX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX JaHHOE
(buznyecKoe sIBICHUE;

pacrno3HaBaTh MPOSBIEHUE W3YYEHHBIX (DU3MUECKHUX SIBICHUN B OKPYXAlOIIEM MHUpPE, B TOM
yucie (usnueckue sBICHHUS B MPHUPOJIE: MPUMEPHI IABMKEHHUS C Pa3lIUYHBIMH CKOPOCTSIMH B
KUBOM W HEKUBOM IpUpOJE, IEHCTBUE CUJBI TPEHUS B MPUPOAE M TEXHUKE, BIIMSHHE
aTMOC(EpHOTo JaBJIEHUS Ha JKUBOM OpraHu3M, IUIaBaHUE pbIO, pblYaru B TeJe 4yesloBeKa, MpH
TOM MEpPEeBOAUTH NPAKTUUECKYIO 33/Jayy B Y4YEOHYIO, BBIJCNATH CYLIECTBEHHBIE CBOWCTBA
(mpu3HaKu) U3HUECKUX SIBICHUN;

ONKCHIBaTh H3YYEHHbIE CBOMCTBAa Tel M (U3MYECKHE SBJICHMS, HCIOIb3Ys (U3HUECKUe
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BELIECTBA, BpeMsi, MyTh, CKOPOCTb, CPEAHSAS CKOPOCTH,
CUJIa yIIpyroCTH, CUJIA TSKECTH, BEC TeJla, CUJIa TPEHUS, JaBlIeHHUEe (TBEPAOro Tela, JKUIKOCTH,
ra3a), BBITQJIKHBAIOIIAsl CUja, MEXaHU4ecKas paboTa, MOIIHOCTh, TUIEYO CHUJIbl, MOMEHT CHIIBI,
KOA((UIIMEHT IMOJIE3HOTO JEUCTBUS MEXaHHW3MOB, KHMHETHYECKas U MOTEHIUalbHAs YHEpPrus),
IpU ONHUCAaHWUU TMPABWIBHO TPAKTOBATh (U3NYECKUN CMBICT HCIOJB3YEMBIX BEIUYHH, HX
0003HaueHHsI U €MHULBI (PU3MUECKUX BEIMYUH, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE JTaHHYIO
(bu3NYECKYIO BEIMYUHY C IPYTUMH BETUYMHAMHU, CTPOUTH IpaUKM M3yUEHHBIX 3aBUCUMOCTEN
(UBUYECKUX BEITUYHH,

XapaKTepu30BaTh CBOMCTBA Tel, (U3UYECKUE SBIEHUS M TPOLECCHI, HCIOJB3Yys IpaBuiIa
CJIOKEHUS CHJI (BIIOJIb OJTHOM TpsiMoi), 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena, mpaBujio
paBHOBecHs ppiyara (0JI0Ka), «30J10TO€ MPABHIIO» MEXAHUKH, 3aKOH COXPAHEHHSI MEXaHUYECKON
SHEpPTUU, TPU HTOM JIaBaTh CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa U 3alUCHIBATh €ro
MaTeMaTUYeCKOE BhIPAKEHUE;

OOBSICHATh (PU3UUECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA Tell, B TOM YHUCIE U B KOHTEKCTE
CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BbBIABIATh NPUUMHHO--CIEACTBEHHbIE
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CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX IIAroB C ONMOPOH Ha 1—2 M3y4EeHHBIX CBOWCTBA
(bU3HYECKUX SIBICHUN, PU3NICCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemate pacu€THble 3a7aud B 1—2 nelcTBUA, UCHOB3YS 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIIHNE
du3nyuecKrue BENMYMHBI: HA OCHOBE aHAIM3a yCIOBHS 3aJa4d 3alHCHIBATh KPATKOE YCIIOBHE,
MOJICTABIATh (U3MYECKUE BEIMYMHBI B (OPMYJIBI W TPOBOAWTH Pacd€Thl, HAXOIUTH
CIpaBOYHbIC JaHHbIE, HEOOXOAMMBbIC MJIs pEIIeHUs 3aJay, OICHUBATh pPEaATHUCTUYHOCTh
MOJTYYCHHOW (PU3MUECKON BETMUNHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEUIUTh MpPU MOMOIIM (PU3UUYECKHX METOJOB, B
OMKMCAHUU MCCIIEIOBAHUS BBIACIATH MPOBEpsSEMOe MpEeanoiokeHue (TUIOTe3y), pa3inyaTh U
UHTEPIPETHPOBATH MOJIYUCHHBIH Pe3yiIbTaT, HAXOAUTh OIIMOKH B XOJIC OIBITA, JIEJIATh BHIBOIBI
II0 €ro pe3yJbTaTaMm;

MPOBOAMTH ONBITHI 1O HAOMIONCHUIO (U3MUYSCKUX SIBICHUNA WM (PU3UYICCKHX CBOMCTB TEIl:
(GbopMyIMPOBaTh TMPOBEPSEMBIC TPEAIOI0KEHUS, COOMPATh YCTAHOBKY W3 TPEIIONKCHHOTO
000pyI0BaHus, 3aMUCHIBATh XOJI ONbBITa U (POPMYITHPOBATH BHIBObL;

BBITIOJHATh TPSAMBbIE HW3MEPEHHS PACCTOSHHUS, BPEMEHH, MacCchl Tena, 00BEMa, CHIBI H
TEMIIEPATYPhI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3AMKUCHIBATH MOKA3aHUS
pUOOPOB C YUETOM 3aJaHHOM aOCONMIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOAMUTH UCCIICJOBAHME 3aBHUCUMOCTH OJHON (HU3MYECKOW BEIMYUHBI OT JAPYrod c
UCTIOJTb30BAaHUEM MPSMBIX U3MEPCHHI (3aBUCUMOCTH TTyTH PAaBHOMEPHO JIBIDKYIIETOCS TeJla OT
BPEMEHHU JBWKEHUS Teja, CHWIbl TPEHHs] CKOJIBXKEHUS OT Beca Teja, KadecTBa 00pabOTKH
MOBEPXHOCTEN TENl U HE3aBUCUMOCTH CHUJIBI TPEHHSI OT IUIOIIAIA CONPUKOCHOBEHUS TE€J, CHUJIBI
VIOPYTOCTH OT YIJIMHEHUsS MPY>KUHBI, BHITAIKUBAIONIEH CHIIBI OT 00BhEMa MOTPYKEHHON YacTH
Tela W OT TUIOTHOCTH >KUJKOCTH, €€ HE3aBUCHUMOCTHU OT IUIOTHOCTH Tejia, OT TIyOWHBI, Ha
KOTOPYIO TIOTPY>KEHO TEJIO, YCIOBUN TUTABaHUS TEJl, YCIOBHM paBHOBECHs pblyara M OJIOKOB),
y4acTBOBaTh B MJIAHUPOBAHUU YYEOHOTO HUCCIIENOBaHHS, COOMPATh YCTAHOBKY M BBIMOIHSITH
U3MEpEHUs, Cleaysd NpeIIOKEHHOMY IUIaHy, (UKCHpOBaTh pe3yabTaThl MOTYyYECHHOU
3aBUCHUMOCTH (U3WYCCKUX BEIUYMH B BHUJC MPEIJIOKEHHBIX TaONHMII W TpapuKOB, JeaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIIEAOBAHUS;

MIPOBOJINTH KOCBEHHBIC M3MEPEHUS (PU3NICCKUX BEIWUYMH (IUIOTHOCTH BEIIECTBA JKUIKOCTH W
TBEPJIOTO TeNla, CHJIa TPEHUS CKOJBXKEHUS, JaBJICHHE BO3/1yXa, BBITAJKHBAIONIAs CHJIA,
NEHCTByIOMIAs HA TOTPYXKEHHOE B JKUIAKOCTh TeNno, KOA(D(UIMEHT MOJIE3HOTO JCHCTBH
MPOCTBIX MEXAaHU3MOB), CIEeNys MPEAJIOKCHHOW HHCTPYKIMH: MPHU BBINOJHEHUU H3MEPEHUN
coOMpaTh SKCIIEPUMEHTAITLHYIO YCTAHOBKY W BBIUHCIIATH 3HAUCHHUE NCKOMOMW BETMUNHBI,
coOroaaTh MpaBuiIa TEXHUKU 0€30MacHOCTH TIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
YKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWUCTB: BECHI, TEPMOMETD,
JTUHAMOMETP, COOOIIAIOIINECS COCYIbI, 0apOMETp, phIvuar, MOABMKHBIN U HETIOABUKHBIN OJIOK,
HaKJIOHHAS TIJIOCKOCT;

XapaKTepu30BaTh MPUHLUIBI NEHCTBUS HM3yYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
Omopod Ha HX oOnucaHus (B TOM UHKCiIE: MOMUIMIIHUKH, YCTPOWCTBO BOJOINPOBOJA,
TUAPABIMYECKHUIA TPECC, MAaHOMETP, BBICOTOMEp, MOPIIHEBON HACOC, apeoMETp), HCIONb3YS
3HaHUS O CBOWCTBaX (PU3MUECKUX SBIEHUH M HeoOXonumble (U3MYECKHe 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJUTH TPUMEPHI (HAXOIUTh MHPOPMAIUIO O MPUMEPax) MPAKTUIECKOTO HCIOJIH30BAHMS
(bU3HYEeCKUX 3HAHUI B TIOBCEHEBHOM XKU3HH I oOecrieueHus 6€30macHOCTH Ipu 0OparieHun
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C MpuOOpaMH M TEXHUYCCKUMH YCTPOMCTBAMHU, COXPAHCHHS 3J0POBbS M COOJIOICHUS HOPM
AKOJIOTMYECKOr0 MOBEJAEHHUS B OKPYKAIOLLEH CPEJIE;

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(opManuu B MHTEpHETE B COOTBETCTBUM C 3aJaHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIONIMXCS 3HAHUM M TYTEM CpPaBHEHUS Pa3IMYHBIX
HUCTOYHUKOB BBIICIATH MH(POPMAIUIO, KOTOpAs SIBISICTCS MPOTUBOPCUMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIONIb30BAaTh TIPU BBHIMIOJHCHWH YYE€OHBIX 3aJaHU HAYYHO--TIOMYJSIPHYIO JIHTEpaTypy
(U3UYECKOTO COJACpKaHUs, CIPAaBOYHBIC MaTepHalbl, pecypchl ceTu VHTepHeT, BIIaJeTh
npuéMaMy KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHHMs MHPOpPMAlMM W3 OJHOW 3HAKOBOM
CHUCTEMBI B JIPYTYIO;

co3laBaTh COOCTBEHHBIE KpaTKHWE MHCbMEHHBIE W YCTHBIE COOOIEHHS Ha OCHOBEe 2-3
HMCTOYHUKOB MH(GOPMAIMK (PU3UUECKOTO COACPKAHUSA, B TOM YHUCIE MyOJIMYHO JIeTIaTh KpaTKUe
COOOIIEHUsI O pPEe3yJIbTaTax IPOCKTOB WM Yy4E€OHBIX HCCIECIOBAaHUN, MPU ITOM TPaAMOTHO
MCIOJIb30BaTh U3YYEHHBIN MOHATHITHBINA anmapat Kypca (GU3HKH, COTPOBOXK/IATh BHICTYILUICHHE
Mpe3eHTAlNEN;

IIPU BBIMOJIHEHUH Y4EOHBIX MPOEKTOB U UCCIIEIOBAHUN paclpeaensaTh 00s3aHHOCTH B IPYIIE B
COOTBETCTBHHM C MOCTAaBJICHHBIMHU 3ajJadaMH, CJIECIUTh 3a BBIINOJHSHHWEM IUIaHA JEHCTBHUM,
aJIcKBaTHO OIICHWBATh COOCTBEHHBIM BKJAJ B JESATEIBHOCTh TPYMIBI, BBICTPaUBaTh
KOMMYHUKATUBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.



TEMATHYECKOE INTAHUPOBAHHME 7 KJIACC

KounuectBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB M TeM
Kourpoasusie JlaGoparopunie  (uupposbie)
n/n NMPOrpamMMbl Bceero
padoThI padoThI oOpasoBaTe/IbHbIC
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIET0 MUPa
bubmuoreka [JOK
1.1 ) - 2
vISHKa T HayKa 6 HpHpoae https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 1
VISHTICCICHE DA https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAay4HBI METO MTO3HAHUS 2 bubmorexa LIOK
' YA A https://m.edsoo.ru/7f416194
Hroro mo pazueny 6

Pa3nen 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHNH BelleCTBA

2.1 CtpocHue BelecTBa 1 bubnuorexa LIOK
' P B https://m.edsoo.ru/7f416194
29 JIBU>XKeHUE U B3aUMOJICICTBUE YaCTHIL 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo0.ru/7f416194
buo6 OK
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 1 h:tIpSJ,I:I;I/OrTTLGeI:jaS(I)_f).ru 17§416194
Hroro mo pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bubmuorexa [JOK
31 MeXatieckoe ABIikeHe 3 https://m.edsoo.ru/7f416194
buo6 OK
3.2 WNuepuus, Macca, IIOTHOCTh 4 1 nommorexa 1l

https://m.edso0.ru/7f416194
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bubmuorexa [JOK
. .B 14
33 Cuna. Bupt cunt https://m.edso00.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. Ilepenava naBieHust TBEPABIMU 3 bu6nmoreka [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
Hlapietine Kuakocth > https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 A 6
TMoChepHoe AapieHHe https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE - bubmuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6mmoreka [JOK
A1 P
> 300Ta 1 MOIIHOCTE 3 https://m.edso00.ru/7f416194
5.2 IIpocTele MEXAaHU3MBI 5 bubmorexa HOK
' POCTRIC ME 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
. M 4
>3 CXAHITICCKA SHEPTIA https://m.edso00.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIA YYEHUKA

®dusuka, 7 knacc: yueobuuk / W.M. Ilepeimkun, A.W. Bano. M3marenbcTBo

«[Ipocsemenuey, 2024

METOANYECKHUE MATEPHUAJIBI V1A YYUTEJIA

®dusuka: 7 Kiaacc: 0a30BbIH YPOBCHB: TUAAKTHYCCKUC MAaTCPUAJIbL: TUIAKTUYICCKOC rmocooue

/ A.E. Mapomn, E.A. Mapon. — 3 uznanue — [IpocBemenue, 2023.

®dusuka: 7 knacc: 6a30BbIid YPOBEHB: METOANYECKOE Tocobue Kk yueOHuky 1.M.

[Tepoimkuna, A.W. UBanoBa / O.A. UepnukoBa- 3 usnanue, [Ipocemenue, 2023

®dusmka: 7 knacc: 6a30BbIM YPOBEHB: COOPHUK BOIPOCOB M 3a7a4: yueoHoe mocodue / A E.

Mapon, E.A. Mapon. — 3 uznanue — [Ipocsemenue, 2023.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://m.edsoo.ru



