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IHOACHUTEJIBHAS 3AIINCKA

ITporpamma no ¢pu3uke Ha ypoBHE OCHOBHOI'O 00ILIEro 00pa30BaHMs COCTaBJIEHA HA OCHOBE IOJOXEHUN U
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOH 00pa3oBaTeIbHON HpPOTrPaMMBL,
npeactaBieHHbx B ®I'OC OO0, a Taxke ¢ yu€toMm (denepanpbHO paboyeil mporpaMMbl BOCITUTaHUS U
Konnenmun npenogaBanus yaueOHoro npeamera « Dusnxay.

CopneprkaHue nporpaMMsl 1o (pu3MKe HanpaBiIeHO HAa (GOPMHUPOBAHHUE €CTECTBEHHOHAYYHOM I'PaMOTHOCTH
o0yJaroImuxcs U OpraHU3alMI0 U3y4eHUs: PU3UKU Ha JesITeIHbHOCTHON ocHOBe. B mporpamme no ¢usmke
YYHUTBIBAIOTCSI BOBMOXKHOCTH y4eOHOTro npeamMera B peasn3aiuu tpedoBanuii ®I'OC OO0 k miaHupyeMbIM
JUYHOCTHBIM M METalmpeIMETHBIM pe3ylbTaTaM OOY4YeHHs, a TakKe MEXKIPEIMETHbIE CBS3U
€CTECTBEHHOHAYYHbIX Y4EOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOIO O0IIEro 00pa30BaHUs.

[Iporpamma o ¢u3uKe yCTaHABIMBACT paclpejielieHHe y4eOHOro marepuaia Mo rojgaMm oOydeHus (1o
KJ1accaM), IpeJyiaraeT NpuMEpHYI0 I0CIEeI0BATENbHOCTh U3YYE€HHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS
MPEMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX 0COOEHHOCTEH 00yUYaromuXCsl.

ITporpamma no ¢usuke pazpaboTaHa ¢ LEJIbIO0 OKAa3aHMsSI METOAMYECKONW MOMOIIM YYUTENIO B CO3JaHUU
paboueii mporpaMmbl IO y4eOHOMY MIPEIMETY.

@dusnka sBISETCA CHUCTEMOOOPA3YyIOUIMM JJIsi €CTECTBEHHOHAYUYHBIX YUYEOHBIX INPEJAMETOB, IOCKOJBKY
(bu3nUecKre 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SIBICHUH, N3y4aeMbIX XUMHEH, OMOIOTHEl, acCTpOHOMHEH
U (pu3ndeckoi reorpadueit, BHOCUT BKJIa/l B €CTECTBEHHOHAYYHYIO KAPTHUHY MHpa, IPE10CTaBIsIeT Haubosee
siCHbIE OOpa3lpl MPUMEHEHUs] HAyYHOIO0 METOJAa MO3HAaHMs, TO €CThb CHOC00a IMOIY4YEHMs JTOCTOBEPHBIX
3HAHUU O MUpE.

OnHa W3 THaBHBIX 3a7ad (pu3mueckoro oOpa3oBaHHsI B CTPYKType oOmero oOpa3oBaHUSI COCTOMT B
(bopMHpPOBaHNUN €CTECTBEHHOHAYYHOW I'PaMOTHOCTH U MHTEpeca K HayKe y 00y4aromuxcsl.

W3yuenne ¢u3uku Ha 0a30BOM YpPOBHE IMPEAINOJaraeT OBJaJICHHE CIESAYIOIIUMH KOMIIETEHTHOCTSIMH,
XapaKTepU3yIOIUMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb!

L4 HAay4YHO 00BACHATH SIBJICHHUA,
L4 OLICHUBATHb U TIOHUMATh 0COOEHHOCTH HAay4YHOT'O UCCJICAOBAHUAA;
L4 HHTCPHNPECTUPOBATL JAHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA JJI MMOJIYUYCHHW S BEIBOAOB.

Henu wu3ydenuss QU3MKM HA YpOBHE OCHOBHOTO 00IIero obOpa3oBanus omnpeneneHsl B Konmenmuun
npenojaBaHus yueOHoro npeamera «Pu3nka» B 00pa3zoBaTenbHbIX opranuzanusx Poccuiickoit denepanum,
peaNnu3yrolMX OCHOBHBIE 00IIeo0pa3oBaTeIbHbIE MPOTPaMMBbI, YTBEpKIAEHHON pemienneM Komterun
MunuctepctBa npocsetienus Poccuiickoit @eaeparuu (mporokon ot 3 aekadps 2019 r. Ne [TK48H).

Hean nzyvyenus puznkm:

° npuoOpeTeHne NHTEpeCca U CTPEMIICHHS O0yUYalOIIMXCS K HAYYHOMY M3YUYEHHUIO MPUPOJIbI, Pa3BUTHE
WX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CITIOCOOHOCTEH;

° pa3BUTHE TPEJCTaBICHUNA O HAYYHOM METOJe TMO3HaHHS W (OPMHUPOBAHUE HCCIEAOBATEIHCKOTO
OTHOILIEHUS K OKPYKAIOLIUM SIBIICHUSIM;

° dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa M3yueHHUs OCHOB CTPOCHHS MaTepHH U
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3HKH;

° dbopMHUpOBaHKE MPEICTABICHUN O POJN (PU3UKH JIs1 PA3BUTHUS IPYTHUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHI;

° pa3BUTHE TPEICTaBICHUA O BO3MOXHBIX cdepax Oynymed mnpodeccrnoHalbHON AeaTeIbHOCTH,

CBSI3aHHOM C (PU3UKOI, MOATOTOBKA K JlaibHeeMy 00y4eHHIO B 3TOM HallpaBIeHHH.
JlocTiKeHre HTHUX LeNed mporpamMmbl MO (HU3MKE HA YpOBHE OCHOBHOIO 00IIero ooOpa3oBaHus
o0ecreynBaeTcs pelIeHueM CIeIyomuX 3aAay:

o npuoOpeTeHne 3HAHWUK O JUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXAHHMYECKUX, TEIUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

o npuoOpeTeHne YMEHUH OMHCHIBaTh W OOBSCHATh (U3MUYECKUE SBIECHUS C MCIOJIh30BAHUEM
MOJTYYEHHBIX 3HAHHI;

o OCBOEHHE METOJIOB PEIICHUS MPOCTEUIINX PACYETHBIX 3aJad4 C MCIOJIb30BaHUEM (DU3HUECKUX
MOJIEJIEN, TBOPUYECKUX U NIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

o pa3BUTHE YMEHUI HAOIIOAATh MPUPOIHBIC SBICHUS M BBITIONHATH OMBITHI, Ja00paTopHbIE PaboThl U

OKCIICPUMCHTAJIbHBIC UCCIICAOBAHUA C UCITIOJIb30BAHUEM U3MCPUTCIIbHBIX HpI/IGOpOB;



o OCBOCHME MPHEMOB PabOTHI ¢ MH(popMaHend (HU3NIECKOro CoAepkKaHus, BKIOYas MH()OPMAIHMIO O
COBPEMEHHBIX JIOCTHKCHUSAX (DU3HMKH, aHATTN3 ¥ KPUTHUECKOE OLIEHUBaHHE MHPOPMAIINH;

o 3HAKOMCTBO CO cdepamMu mpodhecCUOHATBHON ACATENBHOCTH, CBSI3aHHBIMH C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKEHUAX (DU3HUECKON HAYKH.

Ha u3ydyenue ¢usuku (0a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOI'O 00mIero odpa3oBaHusi OTBOIUTCS 238
yacoB: B 7 kjiacce — 68 yacoB (2 yaca B HeJielo), B 8 kiacce — 68 yacoB (2 yaca B Hezelnno), B 9 kiracce — 102
yaca 3 yaca B HEJIEIIO).

[Ipennaraempiii B mnporpamme 10 ¢uU3MKE TMepeyeHb JabOpaTOpHBIX paboT U ONBITOB HOCUT
PEKOMEHIaTeNbHBIA XapaKTep, YUUTENb JeNacT BhIOOp MPOBEACHUS JIA0OPATOPHBIX PabOT U OMBITOB C
y4éTOM HHJMBUIYaJbHBIX OCOOCHHOCTEH O0OydaroluXxcsl, CHUCKAa HKCIEPUMEHTAJIbHBIX 3aJaHHi,
IpeJylaraeéMbIX B paMKaxX OCHOBHOT'O TOCY/IapCTBEHHOT'O SK3aMeHa 10 (pu3uke.

COILEPKAHUE OBYYEHMUSA

7 KJIACC

Paszpnen 1. ®dusuka u e€ poJib B NO3HAHNH OKPYKAIOLIEro MUpa.

dusnka — Hayka O mpupoje. SBneHus npupoisl. PuU3NUECKHE SBICHHUS: MEXaHHUYECKUE, TEIUIOBBIC,
3NEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

dusndeckue BeaMYMHBL M3mepenne ¢usnyeckux BenwunH. Dusmyeckue mnpubopsl. [lorpemHocTs
n3MepeHuil. MexyHapoaHasi cucteMa eAuHUL.

Kak ¢usmka u npyrue eCTeCTBEHHbIC HAYKH M3y4aroT MpHUpOoy. ECTECTBEHHOHAYUHBIN METOM IMO3HAHMUS:
HaOII0/IeHNe, TOCTAaHOBKA HAYYHOTO BOIIPOCA, BHIIBI)KEHUE THIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIIOTES,
o0BsicCHEHHE Ha0F01aeMoro sSBieHus. Onrcanue GU3NISCKUX SBICHUHN C TOMOIIBI0 MOJICIICH.

/emoncmpayuu.
1. MexaHu4eckue, TENIOBBIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIE SIBJICHHUS.
2. duznyeckue mMpudOPsI U MPOoIeaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U IIU(GPOBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

OnpeneneHye LeHbI IeIEeHUS MKaIbl K3MEPUTEIHLHOT0 IpUuodopa.

N3mepenne paccTOsTHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MalbIX TEN.

N3mepenue TemnepaTypbl IPU MOMOLIH XKHJIKOCTHOTO TEPMOMETpPA U IaTYMKa TEMIIepaTyphbl.
[IpoBeneHue ucciaenoBaHMWs IO MPOBEPKE TUIMOTE3bI: JAIbHOCTh TOJNETA MIAPHKA, IYIICHHOTO
TOPU30HTANIBHO, TEM O0JIblIIe, YeM OOoJIblIIe BHICOTA MTyCKa.

Paznen 2. [lepBoHayaiabHble CBeJeHUSI 0 CTPOEHUH BelllecTBA.

CrtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, X pa3Mepbl. OMbITHI, JOKa3bIBAIOIIME AUCKPETHOE CTPOCHUE
BEIIIECTBA.

JIBmxkeHre dvacTull BemiecTBa. CBsI3b CKOPOCTH [JBIDKEHHS YacTUI[ ¢ Temreparypoid. bpoyHoBckoe
nBrokenue, uddysus. BzaumozeiicTBre yacTUIl BEIECTBA: IPUTHKEHUE U OTTAIKUBAHHE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, XKHUJIKOCTEH W TBEPIABIX (KPUCTAJUIMYECKHUX) TeJl.
B3anMoCBsI3p MEX/Ty CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSTHUSIX U HX aTOMHOMOJIEKYIISIPHBIM
crpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUIM BOBI.

Hemoncmpayuu.

1.  Habmonenue 6poyHOBCKOTO JIBUKEHUSI.

2. Hab6nronenue nuddysun.
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3.  HaOmronenue siBieHMiA, 00BACHSIIONUXCS MIPUTSDKEHUEM HITA OTTATKUBAHUEM YaCTHI] BEIIECTBA.
Jlabopamopuvie pabomol u onvimol.

1.  Omenka auameTrpa aToMa METOJIOM PSJIOB (C UCTIONB30BaHUEM (GoTorpaduit).

2. OmbITH IO HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl O OOHAPYKEHHIO IEUCTBUS CUIJT MOJICKYJISIPHOTO TIPUTSIKEHHUSI.

Pasznen 3. /IBuskeHune U B3auMo/ieiicTBHE TeJl.
Mexanunueckoe aABuxeHue. PaBHoMepHoe 1 HepaBHOMepHOE ABMxkeHue. CkopocTh. CpenHsis CKOPOCTh PHU
HEPaBHOMEPHOM ABM)XKEHHUU. Pacuy€T myTH v BpeMeHH IBUKEHUSI.



SBnenune nHepuuu. 3aKOH MHEPIMU. B3anmoneicTBre Tesn Kak MpUYrMHa U3MEHEHHS] CKOPOCTH JBHKCHUS
ten. Macca kak Mepa uHepTHOCTH Tena. [lnotHocTs BemecTBa. CBSA3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYJ
B eIUHNIE 00BEMA BEIECTBA.

Cuna xak xapakTepucThka B3auMmonencTBus Ten. Cuia ynpyroctd u 3akoH I'yka. M3mepenue cuiibl
MOMOIIBIO AUHAMOMETpA. SIBJIeHHe TAroTeHus U cuia TshkecTd. Cuia TSHXKECTH Ha ApYyrux IaHerax. Bec
tena. Hesecomocth. CrioskeHue CUJI, HANpaBJIEHHBIX MO OAHOW mpsimoil. PaBHonelcTBytomas cui. Cuia
TpeHus. TpeHue CKOIbKEHUs U TpeHue Mokos. TpeHnue B Ipupoie U TEXHUKE.

Jemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.

N3mepennie ckopoCcTH MPSIMOJIMHEMHOTO JIBUXKEHHUS.

Habnroienue siBieHUs] UHEPIIUH.

Hablntonenre n3mMeHeHus: CKOPOCTHU MPHU B3aUMOJICHCTBUH TEJl.

CpaBHeHue Macc 1o B3auMOJICHCTBUIO TE.

CroxeHue Cuil, HalpaBJIEHHBIX 110 OJTHON TIPSIMOIA.

ﬂaﬁopamopnbw paodomut u onvimol.
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1.  OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JIBIKECHHs (IIapuKa B KUJIKOCTH, MOJCIHU SJIEKTPUUYECKOTO
aBTOMOOWJIS U TakK Jajee).

2.  OmpenerncHue CpeIHEH CKOPOCTH CKOJBKCHHSI OpyCKa WIIH IIapyKa 10 HAKJIOHHOW MJIOCKOCTH.

3. Ompenenenue MIOTHOCTUA TBEPAOTO Tena.

4, OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh PAaCTsDKeHHS (eopManuu) Mpy>KUHbBI OT MPUII0KEHHON
CHUIBI.

5. OnspITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHMSI OT Beca Teja W Xapakrepa

COIIPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3nea 4. /laBiienne TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

JaBnenue. CriocoObl yMEHbBIICHUS U yBeWYeHHs JaBieHus. J(apneHue rasa. 3aBUCUMOCTh JIaBJICHHS ras3a
oT 00béMa, Temneparypsl. [lepenaua naBieHus TBEPABIME TEIAMU, KHUIKOCTSIMH U ra3amMu. 3akoH [lackais.
[THeBMaTHYeCcKHe MalIMHBI. 3aBUCUMOCTD AABJICHHS XKHUIKOCTH OT TIyOUHBI. [ napocTaTHuecKuit mapajokc.
CooOmaromuecs cocyasl. ' napaBnuyeckiue MeEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe aBieHue. [IpudnHbI cyliecTBOBaHUS BO3AYIIHONW 000JIOUKH 3eMilu.
OmnbiT Toppuuennu. M3mepenne arMocdepHOro AaBiieHHs. 3aBHCHUMOCTH aTMOC(HEPHOTO TaBJIICHUS OT
BBICOTHI HaJl YpOBHEM Mops. [Ipubopsl 11 n3MepeHust atMoc(epHoro JaBiaeHuUs.

JlelficTBrE >KHIKOCTH W ra3a Ha MOTPYKEHHOE B HUX TeNo. BeiTamkuBaromas (apxuMenoBa) cuiia. 3aKoH
Apxumena. [InaBanue Ten. BoznyxoriaBanue.

Hemoncmpayuu.

3aBUCUMOCTb JIaBJICHHUS T'a3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronmecs: Cocy/sl.

I'mppaBnnueckuii mpecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO AaBICHHUS.

3aBHCHUMOCTH BBITATKHBAOIIEH CHITBI OT 00bEMa MOTPYKEHHOM YacTH TeJla U TUIOTHOCTH YKUKOCTH.
PaBeHCTBO BBITANKHBAIOIIEH CHUJIBI BECY BBITECHEHHOM KHJIKOCTH.

VYcioBue maBaHus TeJ: TUTABaHUE WITH MTOTPYKEHHUE Tell B 3aBUCUMOCTH OT COOTHOIIIEHHSI TUTOTHOCTEH
TeNa M KUAKOCTH.

Jlabopamopuvie pabomol u onsimol.
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1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BoJIe OT 00bEMa MOTPYKEHHOH B )KUIKOCTh YACTH TeTa.

2. OnpeneneHrie BEITATKUBAIONIECH CUIIBI, IEUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KUIKOCTD.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CUIIBI, IEHCTBYIOLIEH HA TENO B KUAKOCTH, OT MaCChI
Tena.

4, OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTbh BBITAJIKUBAIOIIECH CHUJIBI, JEHCTBYIOLIEH Ha TEJlO B
KHUIKOCTH, OT 00bEMA MOTPYKEHHOH B )KUIKOCTh YACTH TEJIA U OT TUIOTHOCTH YKHIKOCTH.

5. KoHcTpynpoBanue apeomMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OIpeesIeHnEe €€ rpy30M0AbEMHOCTH.

Pa3nea 5. PaGoTra m MOIIHOCTD. JHEprus.
Mexanundeckas pabora. MOIIHOCTS.



[IpocTeie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAS TIOCKOCTh. [IpaBuno paBHOBecus pbruara. [lpuMenenue
MpaBWJia paBHOBECHs pbluara K OJIOKy. «3oj0toe mpaBuio» Mexanuku. KIIJ[ mpocThIXx MexaHU3MOB.
[IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass »Heprus. Kunernueckas M mnoTeHUuaibHas »3Heprus. [IpeBpaiieHue oaHOro BHIA
MEXaHUYECKOH HEepPIruu B APYroil. 3aKkoH COXpaHEHUsI YHEPTHH B MEXaHUKE.

Jemoncmpayuu.

1.  IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopmuvie pabomol u onvimol.

1.  Onpenenenue pabOThl CHUIBI TPEHUS NpPU PABHOMEPHOM JBIDKEHHUU Tejla IO TOPU30HTAIBHOM
MTOBEPXHOCTH.

2.  UccnenoBanue ycioBui paBHOBECHUS pblyara.

3. N3mepenne KII/] HakIOHHOM ITIOCKOCTH.

4.  HM3yueHue 3aKOHA COXpPAHEHHS] MEXaHUYECKON IHEPIHH.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS NPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOTI'O OBHIET'O OBPA30BAHUSA

W3yuenne Gpu3MKU Ha ypOBHE OCHOBHOTO OOIIETO 00pa30BaHMsI HAIIPABICHO HA JOCTHKCHHUE JTUYHOCTHBIX,
METanpeIMETHBIX U MPEJAMETHBIX 00Pa30BaTEIbHBIX PE3YIIbTATOB.

B pesynbrare m3ydyeHus (pU3MKM Ha ypOBHE OCHOBHOTO O0IIEro oOpazoBaHHs y oOydaromierocs OymayT
cpOpMUPOBAHBI CIIEAYIOIIUE TUYHOCTHBIC PE3YIbTAThI B YACTH:

o 1) maTpMoTH4YeCKOro BOCIIUTAHUSA:

° [] mposiBIeHUE UHTEpeCca K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (PU3MUECKOI HAYKU;

° [] IeHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSAM POCCUNUCKUX YUEHBIX-(DU3UKOB;

° 2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

° [] TOTOBHOCTH K aKTUBHOMY Y4YaCTHIO B OOCY>KICHUH OOLIECTBEHHO 3HAYMMBIX U STHYECKHUX MPOOIIeEM,
CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKH;

° [] 0cO3HaHHE Ba)KHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUYEHOTO;

o 3) 3cTeTH4eCKOr0 BOCTIUTAHUS

° [] BOCTIpUSITHE ICTETUYECKUX KadecTB (PU3MUECKOI HAyKH: €€ TaApMOHUYHOTO MOCTPOCHHSI, CTPOTOCTH,
TOYHOCTH, TJTAKOHUYHOCTH;

° 4) IEHHOCTH HAYYHOT'0 MO3HAHUSA:

° [ oco3HaHue IEHHOCTU (PU3MYECKON HAyKHW KaK MOIIHOTO WHCTPYMEHTA MO3HAHHS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUI, BAXKHENIIEH COCTABIISIIOLEH KYJIbTYPHI;

° [] pa3BUTHE HAYYHOH JTF0O03HATEIHHOCTH, MHTEPECA K UCCIIEeI0BATEIbCKON AeSITENEHOCTH;

° 5) dopmupoBanusi KyJbTYypbl 310POBbS M IMOIUOHAJBLHOTO 0J1IAr0NOJIYYMSsI:

° [] oco3HaHWE IIEHHOCTH O0€30MacHOro o0Opa3a >KM3HW B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,

BaXHOCTHU TMpaBUJ OE30MAaCHOTO MOBEACHUS Ha TPAHCIOPTE, HA JOPOTax, C AEKTPUUYECKHUM U TEIIOBHIM
000pyI0BaHHEM B IOMAITHUX YCIOBHSX;

o [J chopmrpoBaHHOCTH HaBbIKa pedIiekcuy, MPU3HAHUE CBOETO MpaBa Ha OLIMOKY U TaKOro e MpaBa
y IpYIroro 4ejoBeKa;

. 6) TpynOBOr0 BOCIMTAHUS:

J [] aKkTHBHOE YydacTHe B pELICHMM MPaKTHYECKHX 3aJad (B paMKax CeMbH, 00pa3zoBaTeIbHOMN

OpraHu3aliu, ropoja, Kpas) TEXHOJIOIMUECKON U COLIMaIbHON HANpPaBICHHOCTH, TPEOYIOIUX B TOM YUCIIE
1 GU3UYECKUX 3HAHUM;

o [] uHTEpEC K MPaKTUIECKOMY M3y4eHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOM;

° 7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:

o [ opueHTalys Ha MPUMEHEHHE (U3MYECKUX 3HAHUU U1 PEIICHHS 3a7ad B 00JIaCTH OKPYKAIOIICH
Cpelibl, INIAHUPOBAHUS IMOCTYNKOB U OLIEHKU UX BO3MOXKHBIX MOCIIEICTBUM JIJIs1 OKPYXKAIOILEH CPeibl;

o [] oco3HaHMe TII00aTBFHOTO XapaKTepa YKOJOTHIECKUX MPOOJIeM U yTel UX PeIIeHus;

o 8) ajanTanuu K U3MEHSIIOIMMCH YCJIOBUSAM COLMAIBLHON U MPUPOIHOM CPe/Ibl:

° [] moTpeOHOCTh BO B3aMMOJEHCTBMM NPHU BBINOJIHEHUH HCCIECAOBAHUI U MPOEKTOB (hU3NUYECKOM

HaIMpPaBJIEHHOCTH, OTKPHITOCTH OMBITY M 3HAHUSM JIPYTHX;
o (] moBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO AESITeIbHOCTD;



° [1 morpeGHOCTH B (pOPMUPOBAHMM HOBBIX 3HAHUM, B TOM 4ucie (HOPMYIHUPOBATh WACHU, IMOHATHA,
TUIIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSAX;

o [ oco3HaHue ne(UIMTOB COOCTBEHHBIX 3HAHWH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

o [] maHupoBaHUE CBOETO PAa3BUTHS B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

o [] cTpeMiieHHe aHAIU3UPOBATh U BBISBIISITH B3aUMOCBS3HU MPUPOIbI, 00IIECTBA U SKOHOMUKH, B TOM
YHCIIe C UCTIOJIb30BaHHEM (PU3MUECKUX 3HAHUM;

o [] oueHka cBOUX ACHCTBHI C y4ETOM BIMSHHUSA HA OKPYKAIOIIYIO CPely, BO3MOXKHBIX IJI00albHBIX
MOCIIECTBUM.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHusi mporpaMmbl 1O (M3MKE HA YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUS Yy
oOyuatomerocsi OyayT copMupoBaHbl MeTanpeAMeTHbIe Pe3yJibTaThl, BKIIOYAIOUINE [M03HABATEIbHbBIC
YHHUBEpCaJbHbIE y4eOHbIE JeHCTBUSA, KOMMYHUKATUBHBIE YHHBEpCAIbHbIE y4deOHBbIC JIEHCTBHS,
PETyJIATUBHBIE YHUBEPCAIbHBIE YUeOHBIE JCHCTBUS.

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIE NelCTBUS

ba3oBble Jlornueckue AeicTBUA:

L4 BBIABJIATE U XapaKTCPU30BATb CYHICCTBCHHBIC IIPU3HAKN 00BEKTOB (HBHGHHﬁ);

L4 YCTaHaBJIMBATb Cyu.[CCTBGHHLIfI IIPpU3HAK KJ'IaCCI/I(I)I/IKaLII/II/I, OCHOBaHMUA AJIA O606IJ_I€HI/I$I " CpaBHCHUA,
L4 BBIABJIATD 3aKOHOMEPHOCTHU U IIPOTHBOPCUYHA B PAaCCMATPUBACMBIX (I)aKTaX, JaHHBbIX U Ha6J'II-O,I[eHI/I$[X,
OTHOCAIIHNXCA K (1)I/ISI/I‘~IGCKI/IM SIBJICHUSIM

L BBIABJIATH HPUYHMHHO-CJICACTBCHHLIC CBA3U IMPU U3YyYCHHUU (1)I/I3I/IIICCKI/IX SIBIICHUH U ImponeccoB, ACIaTh

BBIBOJIbl C HCIOJb30BAHUEM JIE€AYKTUBHBIX M HHIYKTHBHBIX YMO3AKJIIOUEHHUH, BBIIBUTATh TMIIOTE3bI O
B3alMOCBA3IX C];)I/IBI/I‘-ICCKI/IX BCJINYHUH,

. CaMOCTOSITENIFHO BBIOMPATh CIIOCO0 pelIeHUsT yueOHOH (GU3NUecKoil 3a1aun (CpaBHEHHE HECKOJIBKUX
BAapUAaHTOB PEILIECHUs, BBIOOp HanboIee MOAXOIALIETO C YUETOM CAMOCTOSTENBHO BbIIEJICHHBIX KPUTEPUEB).
ba3oBble uccienoBarebcKue 1eHCTBHA:

° MCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATENbCKIII MHCTPYMEHT MO3HAHMUS,

° MIPOBOAMTH IO CAMOCTOSITEIBHO COCTABIIEHHOMY IJIaHY OIBIT, HECIOXKHBIN (PU3NUECKHI IKCTIEPUMEHT,
HEeOOJIbIIIOE HCCIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,

° OIICHUBATh HA TIPUMEHUMOCTH W JIOCTOBEPHOCTh WH()OPMAIIHIO, TIONYYEHHYIO B XOJI¢ MCCIICIOBAHHUS
WJIHM OKCTIEPUMEHTA;

° camMoCTOsITeNbHO (hopMynupoBaTh O00OOIIEHHS ¥ BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHOTO
HaOJII0IEHNs, OIBITA, HCCICIOBAHMS;

° HpOFHO3I/Ip0BaTI) BO3MOXHOC nanLHeﬁmee pa3BI/ITI/I€ (1)I/ISI/ILIGCKI/IX HpOHCCCOB, a TAKXKXC BBIABUI'ATH

NPENOI0KEeHNs 00 UX Pa3BUTHH B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

o IMPUMEHSTh Pa3IMYHbIe METO/bl, HHCTPYMEHTHI U 3aIllpOChl MIPH MOKCKE U 0TOOpe MHPOPMAIH WIH
JAHHBIX C YU4ETOM MPEATIOKEHHON yueOHOH (pu3nuecKoi 3a1auu;

o aHaAJTM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(OPMAIIMIO PA3IMUHBIX BUAOB U (popMm
IIPEACTABIICHUS;

o CaMOCTOSITENIFHO BBIOMpATh ONTUMAIBHYIO (GOPMY MpeCTaBlIeHUs] HHPOPMALIUU U WILTIOCTPUPOBATH
pelaeMble 3a/1a4i HECJIOKHBIMH CXeMaMHU, TuarpaMmmMamMu, HHOM rpaguKoil 1 uX KOMOUHAIUSMHU.
KoMMmyHukaTHBHBIC yHHBepcaibHble y4eOHbIe JeHCTBHUA:

o B X0JIe 00CYX/IeHUsI yueOHOro MaTepuala, pe3yJlbTaToB JIAOOPATOPHBIX PadOT U MPOEKTOB 33aBaTh
BOIIPOCHI IO CYIIECTBY OOCY>KIaeMOW TEMbl W BBICKA3bIBaTh HJEU, HAIlEJICHHbIE Ha pEIlEHUE 3aJaud U
noJiiep>kaHue OaroxenaTeaIbHOCTH OOLICHNUS;

. COTIOCTABJISITh CBOM CYXKIEHHS C CYKJICHUSMU IPYTUX YYACTHUKOB JUAJIOTA, OOHAPYKUBATh Pa3Indue
W CXOJICTBO IO3HUIIMI;

o BBIPAXaTh CBOIO TOYKY 3pEHUS B YCTHBIX U NMMCbMEHHBIX TEKCTaX;

o MyOJUYHO TPEACTABISITH PE3YIbTaThl  BBIMIOJHEHHOTO (U3MYECKOTO ONBITa (IKCIEPUMEHTA,

HCCIe0BaHUs, IPOEKTA);



o MOHUMATh M HUCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaIbHON pabOThI MpU PELICHUU
KOHKPETHOU (PU3UIECKOM TPOOIEMBI;

. NPUHUMATh [EJW COBMECTHOHM JeSTEIbHOCTH, OPraHW30BBIBATH JIEHCTBHS MO €€ JIOCTHKCHHUIO:
pacmpenenaTb poiid, OOCYKIaTh MPOIECCHl W Pe3ylbTaThl COBMECTHOW paboOThl, 0000IIaTh MHEHUs
HECKOJIbKUX JIFOJICH;

o BBINOJIHATH CBOIO 4YacTb PabOThI, JOCTUrasi KA4YeCTBEHHOI'O Pe3ysbTaTa I10 CBOEMY HAIIPABICHHUIO U
KOOPJAMHMPYS CBOHU JACUCTBUSA C APYTMMH YJICHAMUA KOMAHJIbL;
o OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJAa B OOIIMH MPOAYKT IO KPUTEPUSIM, CAMOCTOSTEIbHO

chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.
PeryasiTuBHbIe yHHBepPCcAJIbHbIE Y4eOHbIE eiiCTBUS

Camoopranmusanus:

o BBISIBIISITH MTPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CHUTYalMAX, TPEOYIOMIUX Ul peHIeHust (pU3nuecKux
3HAHUM;

o OPUEHTUPOBATbCSI B pPa3IMYHBIX IOAXOJAX HPUHATUA pELIeHUH (MHIMBUAYaAIbHOE, NPUHATHE
pellieHus B IpyMIe, IPUHITHE PEILIEHUH TPYIIoi);

o CaMOCTOSITENIFHO COCTABIISITh AITOPUTM peIIeHus] (PU3MYeCcKON 3aaud WM TUIaHa MCCIIeIOBAHUS C

y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh peAiaracMble BapUaHThI
peneHui;

° JIeJIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.

CaMOKOHTPOJIb, SMOIMOHAJIbHBII HHTEJIEKT:

° JaBaTh aJICKBaTHYIO OIICHKY CUTYallUU U TpeiaraTh miaH e€ U3MEHEeHHUS,

° OOBSACHATh MPHUYMHBI JOCTHXKCHUS (HEJOCTUKEHHS) pPEe3yNbTaToOB JICSTENbHOCTH, /1aBaTh OICHKY
MPUOOPETEHHOMY OIIBITY;

° BHOCHUTH KOPPEKTHUBBI B ICSITCIILHOCTD (B TOM YHCJIE B XOJI BBIMOJTHEHUS (PHU3NYECKOTO UCCIICOBAHUS

nim HpOCKTa) Ha OCHOBC HOBBIX O6CTO$[TCJII>CTB, U3MCHUBHINXCA CI/ITY&HI/Iﬁ, YCTAaHOBJICHHBIX OHII/I60K,
BO3HHUKIIIHNX pr,Z[HOCTeI‘/'I;

o OLICHUBATb COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIIOBUSM;

o CTaBUTb ce€0s1 HA MECTO JIPYTOro 4eJoBeKa B X0JI€ CIIopa WK TMCKYCCUU Ha HAyYHYIO TEMY, TOHUMATh
MOTHBBI, HAMEPEHMUS U JIOTHKY JIPyroro;

o IpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpH peuieHUH (U3NYECKUX 3ajad WM B YTBEPKICHHUSIX Ha

HAy4YHBIE TEMBI U TAKOE YK€ MPaBO APYTOTO.
MNPEJIMETHBIE PE3YJBbTATHBI

K konmy obOydenuss B 7 KJjacce TMpeIMETHbIe pe3yabTaThl Ha 0a30BOM YPOBHE MAOJIKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIONTUXCS YMCHHIH:

o HUCIIOJIB30BAaTh MMOHATUSA: (1)I/I3I/I‘~I€CKI/I€ U XUMHWYECKUEC SABJICHUA, Ha6J'IIO)IeHI/Ie, OKCIICPUMCHT, MOACIIb,
TUIOTE3a, eAUHUIIB (U3NYECKUX BEMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHUS BellecTBa (TBEpIOE,
KUJKOE, Tra3000pa3HOe), MEXaHWYECKOe JBIKCHHE (paBHOMEpPHOE, HEPAaBHOMEPHOE, MPSIMOJIMHEWHOE),
TPaeKTOpUs, paBHOACHUCTByIOIIAs cuna, aedpopmamms (ympyras, TMJacTHYecKas), HEBECOMOCTb,
COOOMIAIOIITHECS COCY/IBI;

. paznuyaTh siBiaeHUs (audQy3usi, TEIIOBOE NBHUKEHUE YACTHUIl BEIIECTBA, PABHOMEPHOE JIBIKCHHE,
HEpPaBHOMEPHOE ABM)KCHHE, WHEPIIHS, B3aUMOJICHCTBHE TeJ, paBHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHOMN
OCBIO BpallICHU, I€pEaada A1aBJICHUA TBépHBIMI/I TEJIaMH, XXUIKOCTSAMHU U ra3aMu, aTMOC(i)epHOQ JaBJICHHUC,
TJIaBaHUE TeJl, MPEBPAIleHUs MEXaHUYECKOM YHEPTHH ) TIO OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIMX JAaHHOE (PU3NYECKOE SBIICHUE;

° pacro3HaBaTh MpPOSBIECHUE W3YYEHHBIX (U3NYECKUX SIBICHUI B OKpPY)KalOIIeM MHpE, B TOM YHCIIE
@Hanecxne ABJICHUSA B MPUPOAC: NPUMEPHLI ABMKXCHUA C PA3JIMYHBIMHU CKOPOCTAMH B J)KUBOH U HEXKHUBOU
MpHUpOJe, ACUCTBUE CUIIBI TPEHUS B MPUPOJIE M TEXHUKE, BIHMSHHE aTMOC(EPHOTO IaBIEHUS Ha >KUBOM
OpraHusM, IIJIaBaHUC pBI6, pbldaru B TCJIC YCIJIOBEKA, IMPHU 3TOM IMEPECBOJUTH HNPAKTHYCCKYIO 3adady B
y4eOHY0, BBIIETISTh CYIIIECTBEHHBIE CBOWCTBA (IPU3HAKHM) (PU3NUECKUX SBICHUI;

o OMUCLIBATHL U3YYCHHBIC CBOMCTBA TEI U (I)I/ISI/I‘-IGCKI/IG SABJICHUS, UCIIOJIB3Ys (I)I/I?)I/I‘-IGCKI/IC BCIIMYNHBI
(Macca, 00BEM, MIOTHOCTH BEIECTBA, BPEMsl, yTh, CKOPOCTh, CPEAHSS CKOPOCTb, CHJIa YIPYTOCTH, CHIIa
TSDKECTU, BEC Teja, CUia TPEeHHs, AaBieHue (TBEPAOro Teja, KUAKOCTH, Ta3a), BHITAIKUBAIONIAS CHUIIA,
MeXaHu4eckass paboTa, MOIIHOCTb, IJICYO CHJIBI, MOMEHT CHJIbI, KO3((HIMEHT TOJE3HOTO NEHCTBUS



MEXaHM3MOB, KHHETHYECKas W TMOTEHLMAaJbHAas DSHEPrusi), NpU OIMUCAHUH TMPABUIBLHO TPAKTOBATh
(U3HYECKUN CMBICIT HCTIOB3yEeMbIX BETHUWH, UX 0003HAYCHUS ¥ €AMHUILIBI (PU3MUECKUX BETTUYUH, HAXOUTh
(GbopMyIibl, CBS3BIBAIOUINE JAAHHYIO (DU3UYECKYIO BEIMYUHY C JIPYTUMHU BEJIMYWHAMHU, CTPOUTH IpaduKu
W3YYCHHBIX 3aBUCHMOCTEH (PU3NICCKUX BEITMYUH;

o XapaKTepU30BaTh CBOIMCTBA Tell, PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOJIb3YS MpPaBUIIa CIOKEHUS
cu1 (BIIOJIb OJTHOM TpsAMOit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumenaa, MpaBUiIO paBHOBECHS pblyara
(6noka), «30J10TO€ MPAaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHWYECKOW SHEpruu, Ipu ITOM AaBaThb
CIIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3aMUCHIBATH €0 MaTEMaTHUYECKOE BBIPAKECHHUE;

o OO0BSACHATH (PU3NYECKHUE SBICHUS, IPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTYyallui
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BhIABIATh NPUUUHHO-CIICICTBEHHBIE CBA3H, CTPOUTH O0BSICHEHHE
3 1-2 JorMyYecKkux IIaroB ¢ OMOpor Ha 1—2 WM3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SBICHHH, (PU3MUECKUX
3aKOHA WM 3aKOHOMEPHOCTH;

o pemath pacu€THble 3a1aud B 1—2 JAEHCTBHS, HCHOJB3yS 3aKOHBI U (HOPMYJIBI, CBSI3bIBAIOIIUE
¢dbu3nyecKre BEIMYUHBL: HA OCHOBE aHaJIKM3a YCJIOBUS 3a/la4yM 3alMChIBaTh KPATKOE YCIOBHE, MOJCTABISTh
(bu3HUYeCcCKre BETUYUHEI B (DOPMYIIBI ¥ TIPOBOJIUTE PACUEThI, HAXOIUTH CIIPABOYHBIC JTAHHBIC, HEOOX OIUMbIC
JUIS pellieHus 3a]]a4, OLICHUBATh PEAIMCTUYHOCTD MOTYYCHHON (PU3UUYECKON BETUUNHBL;

o pacro3HaBath Mpo0IeMbl, KOTOPbIE MOKHO PEHIUTh MPU MOMOIIH (PU3UIECKUX METOJIOB, B OMTMCAHUUI
UCCIIEIOBAHMS BBIACIATh MPOBEpsieMOe MPEANONOKeHHe (TUIOTe3y), pa3audaTh U HHTEPIPETHPOBATH
MOJTyYCHHBIH PE3yibTaT, HAXOAUTH OMIMOKM B XOJI€ OIBITA, JIEJIaTh BHIBOJIBI IO €r0 Pe3yJIbTaTaM;

o NPOBOJIUTH OIBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SIBICHUA WM (U3NYECKUX CBOWCTB TeII:
(bopMynHpoBaTh MPOBEPsIEMbIE MIPEANONIOKEHHSI, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOTO 000pYyI0BaHUS,
3aIHCHIBATh XOJI OTBITA ¥ (POPMYITHPOBATH BBIBOIBL;

o BBINOJIHATH TPSIMBIE U3MEPEHUS PACCTOSIHHS, BPEMEHH, MacChl Tella, 00bEMa, CHITBI U TEMIIEPATYPHhI C
UCIOJIb30BAaHUEM AaHAJIOTOBBIX M IUGPOBBIX NPUOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C Y4ETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

. IIPOBOUTH UCCIIEIOBAHHUE 3aBUCUMOCTH OAHOH (PN3NYIECKOM BETMUUHBI OT APYTOH C HCIIOJIb30BAaHHEM
MPSIMBIX U3MEPEHUH (3aBUCHMOCTH IYTH PAaBHOMEPHO JBMXKYIIETOCS Tela OT BPEMEHHU JBIKEHHUS Tena,
CHJIbI TPEHUSI CKOJIBKEHHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEH TEN U HE3aBUCUMOCTHU CHJIBI
TPEHHs OT IJIOMIAJAN COMPUKOCHOBEHUS TEJ, CHIIBI YIIPYTOCTH OT YIJIMHEHHs MPYXKUHBI, BBITATKUBAIOIIEH
CHJIBI OT 00bEMA MOTPYKEHHOW YaCTH Tella U OT TUIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH
Tena, OT TIIYOMHBI, Ha KOTOPYIO MOTPYKEHO TENO, YCIOBUH MIaBaHUs TN, YCIOBHUM paBHOBECHUS phluara u
OJIOKOB), y4acTBOBaTh B IIAHMPOBAHWHM YYEOHOTO HCCIIEOBAHUS, COOMPATh YCTAHOBKY M BBINOJHATH
U3MEpeHUs, Clenys NpeIIoKEHHOMY IUIaHy, (UKCHpPOBATh pe3yIbTaThl MOTYYEHHOW 3aBUCUMOCTHU
(GU3NYEeCKUX BEIMYMH B BHJE MPEUIOKEHHBIX TAOMHII W TpadHKOB, JIeNaTh BBIBOABI MO pe3yJbTaTaM
UCCIIeTOBAHMS;

o MPOBOANTh KOCBEHHBbIE H3MEPEeHUs (U3MUYECKUX BETUYMH (IUJIOTHOCTh BEHIECTBA KHUAKOCTH H
TBEPAOIO Teja, CHJIa TPEHUS! CKOJIBKEHHUS, J1aBJIeHHUE BO3yXa, BHITAJKMBAOIAs CHUJa, AEHCTBYIONIAs Ha
MOTPYXEHHOE B KUAKOCTh TeNOo, KOA((UIMEHT TOJE3HOTO ACUCTBUSA MPOCTHIX MEXAHW3MOB), CIEIYS
MPEUIOKEHHOW WHCTPYKIIUU: TIPY BBIMTOJIHEHHH W3MEPEHUH COOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYUCIISATH 3HAYCHUE UCKOMOW BETTUYHHBI;

J co0uTr01aTh MpaBHiia TEXHUKH O€30MacCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000pYIOBaHUEM;

o YKa3bIBaTh TMPHUHIMIBI ACHCTBUS TPUOOPOB M TEXHUYECKUX YCTPONCTB: BEChl, TEPMOMETD,
JTMHAMOMET, COOOIIAIOIINECs] COCYIbI, 0apOMeTp, phluar, MOIBUKHBIH M HETIOJABIKHBIN OJIOK, HAKIIOHHAS
IUIOCKOCTB;

o XapaKTepU30BaTh MIPUHIIHUITBI JEHCTBUS U3YUCHHBIX TPUOOPOB U TEXHUUECKHUX YCTPOMCTB C OMIOPOii Ha
WX OMHCaHUA (B TOM YHMCIIE: TOIIIMITHUKH, YCTPOHCTBO BOJAOMPOBOAA, THAPABINIECKHI TIpecc, MaHOMETP,
BBICOTOMEp, TOPIIHEBOW HACOC, apeoMeTp), MCIOJb3ys 3HAHUS O CBOMCTBAX (DM3MUYECKUX SIBICHUNA U
HE0OX0ouMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

o MPUBOJUTE TpUMEphl (HAXOAWTh HHMDOPMAIMIO O MPHUMEpax) MPAKTHIECKOTO HCITOJIb30BAHUS
(U3UYECKUX 3HAHWUW B TOBCEIHEBHOM MW3HM JUIsi OOecTiedeHHs] O€301acCHOCTH TpuU OOpaleHuu C
npubopaMy U TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 310POBbs 1 COOIIOACHUS HOPM 3KOJIOTMYECKOTO
MOBE/ICHUS B OKpYXalollei cpene;



L4 OCYHICCTBJIATD OT60p HUCTOYHHUKOB I/IH(bOpMaI_[I/II/I B I/IHTepHCTe B COOTBCTCTBHHM C 3aJaHHBIM
MIOMCKOBBIM 3alpOCOM, HAa OCHOBE HMMEIOIIMXCS 3HAHWH W IyTEM CpPaBHEHHS DPA3IUYHBIX MCTOYHHKOB
BBIJICJIATH HHPOPMALIUIO, KOTOPAs SIBIISICTCS IPOTUBOPEUMBOM MIIM MOXKET OBITh HEJJOCTOBEPHOM;

° UCTIOJIb30BaTh MPH BBIMOJHEHUH YYEOHBIX 3aJaHUN HayYHO-TIOMYJISIPHYIO JINTEpaTypy (pusmueckoro
CoZiepKaHus, CIIPaBOYHBIC MaTEPHAJIbI, PECypChl ceTH MHTepHeT, BIajeTh NpuéMaMu KOHCIEKTHPOBAHUS
TEKCTa, Mpeodpa3oBanuss HHPOPMALIUU U3 OJHON 3HAKOBOUM CUCTEMBI B JPYTYIO;

L4 cO31aBaThb COOCTBEHHEIE KpaTKUC NMHUCbMCHHBIC U YCTHBIC COOGH_IGHI/IH Ha OCHOBE 2—3 HMCTOYHHKOB
uHpopMaMyu (GU3NYIECKOTO COAEP)KaHMSA, B TOM 4YHCJIE IYOJMYHO JeNaTh KpaTKue COOOIIEHUS O
pe3ynbraTtax MPOCKTOB WM YYE€OHBIX HCCICIOBAHHM, MPU ITOM TPAMOTHO HCIIOJIB30BATh H3yYCHHBIN
NOHSATHHHBIN anmapar Kypca GU3HKH, COPOBOXKAATH BHICTYIUICHUE MTPE3EHTAILINCH;

J IpU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAHUI pacmpenesiiTh OO0S3aHHOCTH B TPYIIE B
COOTBETCTBUH C IIOCTAaBICHHBIMH 3a/1a4aMH, CJICIUTH 3a BBINOJIHEHHEM IUIaHa JCHCTBHUIL, aJeKBaTHO
OLICHUBATh COOCTBEHHBIH BKJIaJ B ACATCIIbHOCTD TPYIIIHI, BBICTPAanBaTb KOMMYHUKATHUBHOC
B3aUMOJICHCTBHE, YUYUTHIBAas MHEHUE OKPYKAIOIIHX.
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padoTshI padoThI pecypes

Pazjen 1. ®usuka u eé poJib B NO3HAHNH OKPY:KAIOIIEr0 MUpa

11 ®dusnka - HayKa 0 MPUPOJIe 2 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK

12 PH3HYECKAE BT HHbI 2 1 https://m.edsg).ru/?f416194

1.3 EcTtecTBeHHOHAYYHBIN METO]I TO3HAHUS 2 1 bubmiorexa [JOK
https://m.edsoo.ru/7f416194

Wroro mo pazneny 6

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA

2.1 CrpoeHue BeniecTBa 1 bubmorexa [TOK
https://m.edsoo.ru/7f416194

29 JIB>keHue U B3aUMOICCTBUE YaCTHUII 5 1 bubnuorexa [JOK

BEIIIECTBA https://m.edsoo.ru/7f416194

2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 Eubmiorexa LJOK
https://m.edsoo.ru/7f416194

Uroro no pazneny 5

Paznen 3. /IBu:keHne u B3auMo/ieiicTBue Tel
bu6mmorexa [IOK

3.1 MexaHH{eCKoe ABIKCHHE 3 https://m.edsgj.ru/7f4l6194
bu6mmorexa [IOK

3.2 Miepuys, Macea, m10THOCT 4 1 https://m.edsgj.ru/7f4l6194
bubnnoreka K

33 Cuna. Bujget cnn 14 ! 2 httgs://%éedsic.)ru/ﬁ416194

Hroro mo pazneny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB

41 Hasnenue. [lepenaya gaBneHus TBEPIALIMU 3 bu6mmoreka [JOK

TCJIaMU, XKUAKOCTAMHU U ra3daMu

https://m.edso0.ru/7f416194
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4.2 JlaBIIeHUE KUIKOCTH 5 bubmorexa LIOK
' A https://m.edsoo.ru/7f416194

bu6mmoreka [IOK

4.3 ATmoceproe asienne 6 https://m.edsoo0.ru/7f416194

44 JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 1 3 bubmuorexa [JOK

' B HUX TEJIO https://m.edsoo0.ru/7f416194

Wroro no pazneny 21

Pa3nea 5. PaGoTra n MOIIHOCTD. JHeprus
bubmuoreka [JOK

>1 Pabora u momsocTs 3 . https://m.edsoo.ru/7f416194
bubmuorexa [JOK

52 Hpocthie MEXaHH3MEI > . https://m.edsoo.ru/7f416194
bu6mmoreka [IOK

>3 Mexaiieckast snepris 4 . . https://m.edsoo.ru/7f416194

Hroro no pazneny 12

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 12

MHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

No KoJsnuecTBo 4acoB Jara DJIeKTPOHHBbIE HU(PPOBLIE

n/_n Tema ypoka Beero Kontpoabnsie IIpakrudeckue S — o0pa3oBaTe/bHbIC

padoThbI padoThbI pecypcbl
1 ®dusnka — Hayka o npupone. ABneHus 1
npupoibl. DU3NYECKHE SIBICHUS
5 MexaHnnyeckue, TeII0oBbIe, MIEKTPHUIECKHE, 1
MarHuTHbIE, CBETOBbIE, 3BYKOBBIC SIBJICHUS
3 du3nyuecKue BeIMYUHbI U UX U3MEPEHUE 1
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VYpok-uccnenosanue "M3mepenue

4 TEeMIEPaTyphl MPU MOMOIIH KUAKOCTHOTO
TEPMOMETPA U JAaTUHKA TeMIIepaTyphl"
Kak ¢usuka u gpyrue ectecTBEHHbIE HAYKH
5 M3y4yarT npupoay. EcrecTBeHHOHAYUYHBIN bubmuorexa [IOK
MeTo]| mo3Hanus. OnrcaHue GU3HIeCKUx https://m.edsoo.ru/ff09f72a
SIBJIEHUU C IIOMOILBIO MOAEIEN
VYpok-uccnenosanue "[IpoBepka runoTesp:
5 JTAIBbHOCTH MOJETA MIapUKa, MYIIEHHOTO
TOPH30HTAIIBHO, TEM OOJIbIIE, YeM OOJIbIIe
BBICOTA ITycKa"
Crpoenue BemectBa. OnbITHI,
7 IlOIlza?,bIBaIOHIHIje JIUCKPETHOE CTPOECHUE bubmorexa [OK
https://m.edsoo.ru/ff09fe0a
BEIIeCTBa
8 JIBuKeHHe 4acTUIl BELIECTBA bubmorexa HOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OIMbITHI 110
9 HaOJII0IEHUIO TETIJIOBOTO PacIIMPEHUs
ra3oB»
10 ArperaTHble COCTOSIHMSI BELLIECTBA
B3aumocBsI3p MEXly CBOWCTBAMU BEIIECTB B
Pa3HBIX arperaTHbIX COCTOSHUSX U UX bubmmnoreka [HOK
11 .
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OcoOEHHOCTH arperaTHBIX COCTOSTHUNA BOIBI
12 Mexanunueckoe npuxeHue. PaBHomepHoe u bubmmnoreka [HOK
HEpaBHOMEPHOE JIBUKEHUE https://m.edsoo.ru/ff0a05c6
13 Cxopoctb. EqnHuIe: ckopoctu Bubmorexa OK
https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHU IBUKEHUS bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
Wuepuus. 3akon unepuuu. Bzaumoaerncraue
15 Tel IF::K IIPUYHHA I/ISMpeI;I-IeHI/ISI CKOpOHCTI/I bubmorexa LIOK
https://m.edsoo.ru/ff0a0c10
JBUKCHHS TETl
16 IInoTHOCTE BemiecTBa. PacueT Macchl 1 bubnunoreka LIOK

o0BeMa Teja 0 €ro INIOTHOCTH

https://m.edsoo.ru/ff0a0fee
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JlaboparopHas pabota «Onpenenenue

17 IUIOTHOCTHU TBEPJIOTO TEJIa
18 Pentenue 3amau mo treme "IlimoTHOCTH bub6nmmoreka [IOK
BemecTa" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCTHKa B3aUMOIEHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3ydenue
20 3aBUCUMOCTH PacTsOKeHHS (Iedopmarun)
MPYKUHBI OT MIPHIIOKEHHOW CHITBD»
21 SBnenune Tarorenus. Cuia TSHKECTH
CBs13b MEXTy CHIION TSYKECTH U MAcCCOM
22 Teia. Bec T);ia. Pemenue 3amau no reme Bubmorexa LIOK
" " https://m.edsoo.ru/ff0al778
Cuiia TsbxecTu
23 Cwiia TSKeCTH Ha JPYTHuX IJIaHeTax. bubmmoreka [JOK
dusnyecKre XapaKTePUCTUKHU TIAHET https://m.edsoo.ru/ff0a1502
bubmuoreka [IOK
24 Mswepertte ciut. Jlamomerp https://m.edsoo.ru/ff0al8cc
bu6nmorexa LIOK
25 Bec Tena. Hepecomocts https://m.edsoo.ru/ff0al778
CroxeHue IByX CHJI, HalpaBJIE€HHBIX 110 bubmuoreka [JOK
26 . 2 " .
OJTHOM TIpsIMOiA. PaBHOIEHCTBYFOIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3amay mo Teme
"PaBHonelicTBytomast cui"
TpeHune cKoJIbKEeHUsS U TPEHHUE MOKOSI. bubmmnoreka HOK
28 .
Tpenue B mpupojie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yueHue
29 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT bubnuotexa [JOK
CHJIBI JJaBJICHUS U XapaKkTepa https://m.edsoo.ru/ff0alcc8
COIPHUKACAIONIUXCS TOBEPXHOCTEH)»
30 PCH_IeHI/Ieu 3a7a1 Ha Onpe/ieNerue
PaBHOJICHCTBYFOIICH CHITBI
Pemenwue 3amau mo Temam: «Bec Temay, Bu6motexa LIOK
31 «['padrueckoe n300pakeHne CUI,

«Cuiibl», «PaBHOJICUCTBYIOIIAS CUIT»

https://m.edsoo.ru/ff0alde0
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KonTtponbHas pabora no Temam:
«MexaHndeckoe JBMKEeHHE», «Macca,

32 IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3zo0paxenue cuimy, «CUib»
33 Hasnenune. CriocoObl yMEHBIICHUS U bub6nmoreka [IOK
YBEJIMUYCHUS JIABJICHHSI https://m.edsoo.ru/ff0a20a6
34 JlaBieHwue raza. 3aBUCUMOCTbD JIaBJICHUS T'a3a bu6nmoreka [IOK
oT 00béMa, TeMIeparypsl https://m.edsoo.ru/ff0a2376
35 IIepenaua naBieHus TBEPABIMU TEIIAMH, Bu6muotexa [JOK
JKUAKOCTSAMM M razaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B *KHUAKOCTHU U rase, BEI3BAHHOE bubnmnorexa [JOK
JIEICTBUEM CHUJIbI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBnenue B bubmmoreka [JOK
JKUAKOCTH U rasze. 3akoH Ilackamsy» https://m.edsoo.ru/ff0a2826
bubnuoreka [{OK
38 Coobmazonmmecs cocymet https://m.edsoo.ru/ff0a2970
39 ['uppaBnuueckuii npecc EH@I_HOTeKa HOK
ttps://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiIHEBON KUIKOCTHBII
Hacoc
Atmocdepa 3emnn. [Ipuunnel
a1 CYIIIECTBOBaHUS BO3IYIIIHOW 000JIOUKH bubmuorexka [IOK
3emun. 3aBUCUMOCTB aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JTABJICHHSI OT BBICOTHI HAJI YPOBHEM MOPS
42 Bec Bo3nyxa. ATmMochepHOe naBieHne ]f?:tlgg:?/%.e;ie;(];g(.)rﬁ/fanZbSa
43 N3mepenue armocdeproro gaBieHus. OnbIT bubnmnorexa [JOK
Toppuuemm https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnuoteka [JOK
BBICOTHI HaJ] YPOBHEM MOps https://m.edsoo.ru/ff0a2fc4
45 Bbapometp-anepounsa. Atmocdeproe bubnuotexa [JOK
JABJICHHUE HA Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amay mo Teme " AtmocdepHoe

nasjeHue"
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JleicTBUE )KUAKOCTH U Taza Ha

47 MOTPY)KEHHOE B HUX TEJIO0. ApXHMeI0Ba bubmmorexa LIOK
https://m.edsoo.ru/ff0a3276
cuia
18| mmmmiomes cnmen achenromei s ) Buanorexa LIOK
’ https://m.edsoo.ru/ff0a33fc
TEJI0, MOTPYKEHHOE B JKUJIKOCTHY
JlaGopaTopHas paboTa 1o Teme
49 «HMccnenoBanue 3aBUCUMOCTH Beca Tella B 1 bubnunorexa LIOK
BOJIE OT 00bEMA MOTPYKECHHOMN B KUAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJIay
bubnunoreka LIOK
50 Inapanue e https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota "KoHcTpynpoBaHue
o1 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U 1
onpeenaeHue e€ rpy3onobEMHOCTH"
| Do Caame Bumorera LOK
‘ o https://m.edsoo.ru/ff0a3654
TBEPBIX TEJN, )KUJIKOCTEN U Ta30B»
53 KonTponbhas pabota o Teme «JlaBnenue
TBEPJIBIX TEJ, )KUJIKOCTEU U Ta30B»
bu6nmorexa LIOK
>4 Mexamiieckas padota https://m.edsoo.ru/ff0a3f82
bubmunoreka IIOK
55 MouaocTts. EqUHAIBI MOIITHOCTH hitps:/m.e dS(])_E).ru I£f0a3f82
56 VYpok-uccnenopanue "Pacuér MOIIHOCTH, 1
pa3BHBAaEMOM MPHU MOIBEME MO JTECTHHIIE"
57 [IpocTeie Mmexanu3Mmbl. Peryar. PaBHOBecue
CHUJI Ha pbluare
S8 | Taboparopmen pacers emnenomannc 05 Bu6morexa LIOK
. https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHSI pbIyara
59 Pemenune 3amad mo Teme «Y CI0BUS bu6nunorexa LIOK

PAaBHOBECHUS pblyara»

https://m.edsoo.ru/ff0a48a6
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Koaddunment noneznoro neicTBust

60 Mexanu3ma. Jlaboparopnas pabora 1 0.5
«M3mepenne KIIJl HAKJIOHHON IIJIOCKOCTUY
61 Pemenue 3agau no reme "Pabora, 1 bubnunorexa LIOK
motHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunernueckas u 1 Bu6mmotexa [JOK
MOTEHIMAIbHAsT SHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHEHUsI MEXaHUYECKON IHEPTUr 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEPUMEHT IO TEME
"DKCIIEpUMEHTAJILHOE OIPECIICHHUE
64 W3MEHEHUSI KUHETUYECKON 1 1 1
MOTEHIIUAIbHON PHEPTHH MPU CKATHIBAHUU
TeNa [0 HAKJIOHHOW IJIOCKOCTH"
65 KonTponsHas padora no teme «Pabora u 1
MOIIIHOCTb. DHEPT U
66 Pesepeuslit ypok. Pabora ¢ Tekctamu mno 1 bubnuoreka [IOK
teme "MexaHuuecKoe JBIKeHHE" https://m.edsoo.ru/ff0adee6
6 rewe asneme mépti ron wnmocrein 1 BuGmiorera LIOK
" ’ https://m.edsoo.ru/ff0a4ffe
ra3oB
PesepBHslit ypok. Pabora ¢ Tekctamu mno
68 1
teMe "Pabota. MoutHocTh. DHeprus”
OBIIEE KOJIMYECTBO YACOB I10 68 12

ITPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH UHTEPHET






