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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3MKe Ha ypOBHE OCHOBHOTO 0O0IIIETO 00pa30BaHUs COCTaBIIEHA
Ha OCHOBE IOJOKEHUU M TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS Ha 0a30BOM YpPOBHE
OCHOBHOW 00pa3oBaTeiabHOM mporpammsl, npeacraBieHHbXx B PI'OC OO0, a takxe ¢
yaétoM deaepanbHOil pabodeit mporpaMmbl BociuTanus U KoHmenmu npernogaBaHus
yueOHOoro npeamera « Pu3nka.

ConepxaHue mnporpaMmbl 10 (uU3MKe HampaBieHO Ha (QOpMUPOBAHUE
€CTECTBEHHOHAYYHON IPaMOTHOCTH O0YYaIOIIUXCS M OpPTraHU3ALMIO U3yueHUs HU3HKU
Ha JIEATEeILHOCTHOW OCHOBE. B mporpamMme mo (usuke yYUTHIBAIOTCS BO3MOXKHOCTH
yyeOHoro mpeamera B peanuzanuu TpedoBaHuit GI'OC OOO k mniaaHUPyEMBbIM
JMYHOCTHBIM U METAaNpeIMETHBIM pe3yjbTaTaM OOy4YEHUS, a TaKKe MEKIpPEIMETHbIE
CBSI3M €CTECTBEHHOHAYUHBIX Y4Y€OHBIX IPEIMETOB HAa YpPOBHE OCHOBHOI'O OOLIETO
o0pa3oBaHUs.

[IporpamMma o ¢u3nke ycTaHaBIUBAET paclpe/esieHne y4eOHOro MaTeprasa 1mo
rogaM oOyudeHust (MO Kjaccam), NpeajaraetT NPUMEPHYIO IOCIEA0BATENbHOCTh
U3yYEHUsl TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTUS MPEIMETHOTO COACPKAHUS U yUETE
BO3PAaCTHBIX OCOOCHHOCTEN 00yUarOLIXCS.

[Tporpamma mo ¢usuke pazpaboTaHa ¢ ETbI0 OKa3aHUS METOJUYECKON MTOMOIIN
YUYUTENIO B CO3JaHUU paboueil MporpamMMsbl 0 Y4eOHOMY MPEIMETY.

®duszuka SBISETCS CHUCTEMOOOPA3YIOLIUM JJIsi €CTECTBEHHOHAYYHBIX Y4eOHBIX
PEIMETOB, NMOCKOJIbKY (PU3MUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOILIECCOB U SBIICHUM,
U3y4aeMbIX XUMHEH, Ouosoruei, acTpoHoMuel u ¢usndeckoil reorpadueii, BHOCUT
BKJIaJ, B E€CTECTBCHHOHAYYHYIO KAapTHHY MHUpPa, NPEIOCTaBIsET HaumOojee SCHBIC
oOpa3ipl MPUMEHEHUS] HAay4YHOTO METOoJa IMO3HaHUS, TO €CTh CHocoba TOTydYeHHS
JOCTOBEPHBIX 3HAHUHN O MUPE.

Onna W3 TIaBHBIX 3a7ad (U3UYECKOTO OOpa3oBaHHS B CTPYKType OOIIETo
o0pa3oBaHUsI COCTOMT B (POPMHUPOBAHMM €CTECTBEHHOHAYYHONW TIpPaMOTHOCTH H
UHTEpeca K HayKe y 00y4aroluxcsl.

Nzydenne pusmky Ha 6a30BOM ypOBHE MPEAIONAraeT OBIAJCHUE CICAYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYUYHYIO TPaMOTHOCTb!

e HAy4YHO OOBSICHATH SBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBATH JAHHBIC W HMCIIOJIH30BATh HAYYHBIC JOKA3aTEIhCTBA
IS TIOJTy4€HUs BBIBOJIOB.

lenn w3ydenuss QU3MKK HA YPOBHE OCHOBHOTO 00ImIero o0pa3oBaHUs
omnpenenensl B Kouuenmuu mnpenogaBaHusi y4yeOHoro mnpeamera «@Pu3uka» B
oOpazoBarenbHbIX opranuzanusax Poccuiickoit denepanuu, peann3yronmX OCHOBHbIE
oOiieoOpazoBareyibHble  MPOrpaMMbl,  yTBepkAEHHOW  pemienuem  Kosieruu



MunuctepctBa npocenieHus Poccuiickoit @enepauun (mporokoit ot 3 aexadbps 2019
r. No [TK4BH).
Heau nzyvyenus pusnkm:

NpPHOOPETCHUE MHTEpeca HM  CTpEeMJICHHS OOydYaloIIMXCsS K HaydHOMY
U3YYCHHUIO TPUPOJIBI, Pa3BUTHE WX HMHTCIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJIe TMO3HaHUSA W (PopMUpPOBAHUE
HCCJICIOBATEILCKOTO OTHOIIICHHUS K OKPY KAIOITUM SBIICHUSIM;

(dbopMHpOBaHNE HAYYHOTO MHPOBO33PCHHUS KaK pe3yibTaTa M3YYCHHS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3HUKH;

dbopMHupOBaHUE TPEACTABICHUNH O pPOMM (PU3UKK JUISI Pa3BUTHS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MIpeCTaBICHUM 0 BO3MOJKHBIX chepax Oymyriei
npodeCCUOHATILHON JIeATEIIbHOCTH, CBS3aHHOW C (DU3MKOM, IOATOTOBKA K
TanbHEHIIIeMy 00y4eHHUIO B 3TOM HATPaBIICHUH.

JlocTrkeHrEe 3TUX LENe MporpaMMel 1o (PU3MKe Ha YPOBHE OCHOBHOT'O OOLIETO
00pa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIICTYIONINUX 3a1a4:

nprOOpEeTeHNE 3HAHUN O JTUCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHUYECKHUX,
TETJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
MPUOOPETECHUE YMEHUM OMHUCHIBAaTh U OOBACHATH (PUBMUECKUE SIBJICHUS C
HCITOJTh30BAHNEM TTOTYICHHBIX 3HAHHH;

OCBOCHHME METOJIOB  pEIIEHUS MPOCTEHINMX  pacy€THBIX 3adad ¢
UCIIOJIb30BaHUEM bu3nIecKux MOJIEIICH, TBOPYECKUX u
IPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHWHN HAOJFOMAaTh TPUPOIHBIC SBICHUS W BBITIOJHSATH OIBITHI,
nabopatopHble  pabOThl M OKCIHEPUMEHTAIBHBIE  HCCICIOBAHHUS  C
MCIIOJIb30BAaHUEM U3MEPUTEILHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ uHpOpManUe (HUINIECKOTO COIEpKaHUS,
BKJIFOYasi WHGOPMAITMIO O COBPEMEHHBIX JOCTHIKCHHUSAX (U3WKH, aHaIu3 H
KPUTHYCCKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO CO cdepaMu NMpodhecCUOHATBHON NESTEIbHOCTH, CBSI3aHHBIMU C
(GuU3HKOM, 1 COBPEMEHHBIMH TEXHOJOTHUSMU, OCHOBAHHBIMHU Ha JOCTIIKCHUSIX
¢bu3rUecKoi HayKH.

Ha wu3yudenne ¢usuku (0a30BbId ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOLIETro

obpaszoBaHusi oTBoAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJEN0), B 8
Kiacce — 68 yacoB (2 yaca B Heaento), B 9 kimacce — 102 ygaca (3 yaca B HEJENO).



COILEPKXAHUE OBYUYEHUASA

7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KAIOIIEero Mupa.

®uszuka — Hayka o mnpupone. SBienus npupoabl. Duznueckue SBICHUSA:
MEXaHUYECKHUE, TEMIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BenuuuHbl. WM3mepenuwe (Qusnyeckux BeauuuH. DuU3NUYECKHE
npubopsl. [TorpemnocTs n3mepennit. MexxayHapoHasi CicTeMa €IMHHIL.

Kak ¢wusuka u Jpyrue  eCTECTBEHHBbIE HAyKHM  M3y4alOT  IPUPOJY.
EcTecTBeHHOHAYUHBIN METO/| MMO3HAHUS: HAOIIOIEHNE, IOCTAHOBKA HAYYHOT'O BOPOCA,
BBIJIBUKEHUE  TUIIOTE3, OKCIEPUMEHT IO TMPOBEPKE THUIOTE3, OOBSICHEHUE
HaOmrotaemMoro sipiieHus. Onucanne GU3NYECKUX SBICHUN C TTOMOIIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHn4deckue, TEIIOBbIC, SIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHHUSI.

2. @usnyueckue MNpUOOPHI U TPOlEAypa MNPSIMBIX H3MEPEHUN aHAJIOTOBBIM H

U (POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpenenieHue LEHBI IeCHUs IIKaIbl U3MEPUTEILHOTO Mpudopa.

2. H3mepeHue pacCTOSAHUM.

3. M3mepenue o0bEMA KUAKOCTH U TBEPJOTO TEA.

4. OnpeneneHue pa3MepoB MabIX TE.

5. M3MepeHue temmneparypsl Ipu MOMOIIH KUAKOCTHOTO TEPMOMETPA U JAaTUHKA

TEMIIEPaTYpHI.
6. IIpoBenenue wuccienoBaHus II0 MPOBEPKE THUIIOTE3bl: JNAIBHOCTH IOJIETA
HIaprKa, myrneHHOTr0 TOPU30HTAIBHO, TEM OO0JIbIIe, YeM OO0JIbIIE BHICOTA ITyCKa.

Pa3znen 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOCHHH BelleCTBA.

CtpoeHue BemecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, TOKA3bIBAIOIINE
JIMCKPETHOE CTPOCHUE BEIIECTRA.

JIBm>kenne yactull BemiecTBa. (CBSI3b  CKOPOCTHM  JIBDKEHUSI YaCTHUI[ C
temriepaTtypoii. bpoyHoBckoe nBwkenue, auddysus. BzaumopeiicTBue yacTuil
BEIIECTBA: MIPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHHUSI BEIIECTBA: CTPOEHUE Ta30B, JKUAKOCTEM U TBEPABIX
(KkpucTammuyecknx) Teil. B3auMocCBsi3b MEXKIYy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSX W WX aTOMHOMOJEKYJSIpHBIM CcTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

JHemoncmpauyuu.

1. HaGmronenue 6poyHOBCKOTO JBHKECHHUS.

2. Habmonenue nuddysumn.



3. HaOmionmenue siBieHH, OOBSCHSIOMMUXCSA MPUTSHIKEHUEM W OTTAIKHBAHUEM
YaCTHI] BEIIECTBA.
Jlabopamopnwie pabomul u onvimol.
1. OueHka nuaMeTpa aToMa METOJIOM PpAIOB (C UcoNib30BaHUEM GoTorpaduii).
2. OnbIThI 10 HAOJIIOICHUIO TEJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIAKEHUS.
Paznen 3. /IBukeHune U B3aumMoieicTBHE TeJl.
MexaHnueckoe JABWKEHHE. PaBHOMEpDHOE M HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh INPU HEPABHOMEPHOM JBWXKEHHUHU. Pacuér mytu u
BPEMEHU JABUKEHHS.
SBnenne wHepuuMH. 3aKOH WHEpUUHM. B3anmoaencTBUE Ten KAk NOpUYMHA
W3MEHEHUSI CKOPOCTU IBMOKEHHUS Tel. Macca Kak Mepa MHEPTHOCTH Tena. [1moTHOCTH
BelecTBa. CBsA3b MIIOTHOCTH ¢ KOJTUYECTBOM MOJIEKYI B €IMHUIIE 00BhEMA BEIIECTRA.
Cuita kak xapakTepHCTHKA B3auMoecTBus Ten. Cuia ynpyroctu u 3akoH ['yka.
N3Mepenune cuibl ¢ MOMOIIBI) AUHAMOMETpA. SIBIEHME TATOTEHHS W CHIIA TSKECTH.
Cuma Tsoxectm Ha aApyrux IuiaHerax. Bec tema. Hesecomocts. CroxkeHue cwuil,
HaIlpaBJICHHBIX IO OAHOM mnpsmoul. PaBHopenctByromas cui. Cuna tpenus. TpeHwue
CKOJIB)KEHHUSI U TPEHUE MOKOA. TpeHue B NpUPOJI€ U TEXHUKE.
Jlemoncmpayuu.
1. HaOmroneHue MexaHU4YeCKOro ABMKEHHUS Tela.
2. HM3mepeHune CKOpOCTH NPSMOJMHENHOTO IBUKECHUSI.
3. HaOmronenue siBleHUs UHEPIUU.
4. HabmroneHue u3MeHEHUs1 CKOPOCTHU TIPU B3aUMOJICHCTBUH TETI.
5. CpaBHeEHUE Macc MO B3aUMOJICHCTBUIO TEIL.
6. CnoxkeHue cuJl, HallpaBJIEHHBIX IO OJJHOM IIPSMOM.
Jlabopamopnwie pabomel u onvimol.
1. OmnpenenieHHEe CKOPOCTA PABHOMEPHOIO JBMKEHUSI (IIapuKa B KUIKOCTH,
MOJICIIH AIICKTPUIECKOTO aBTOMOOUIIS M TaK Jajiee).

2. OmpezneneHure cpeaHEd CKOPOCTH CKOJIBKEHHMs Opycka WIM LIapukKa Io
HAaKJIOHHOM IJIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

4. OmBITBI, JIEMOHCTPHUPYIOUIME 3aBHCHUMOCTh pacTsikeHus (nedopmarun)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OnbIThl, 1€MOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI TPEHHUS CKOJIbKEHHUS OT Beca
TEJa U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, JKUIAKOCTEH U ra3oB.

HaBnenne. CriocoObl YMEHBINIEHWS W yBEIMYCHHs naBiieHus. JlaBneHue rasa.
3aBUCHUMOCTH JIaBJICHUS raza oT 00bEMa, TemrepaTypsl. [lepenaya naBneHus TBEPILIMU
TEeJlaMM, JKMAKOCTAMH M ra3amu. 3akoH [lackama. IIHeBMaTmyeckne MalIWHBIL.



3aBUCUMOCTh JABJIICHHS JKUJIKOCTH OT TNIyOMHBL. ['MapocTaTHUecKui mapajokc.
CooOmaromuecs cocyibl. [ mapaBinuecKkue MEXaHU3MBI.

Atmocdepa 3emnu u arMmocdepHoe naBieHHe. [IpHUUMHBI CyIIECTBOBAHUS
BO3AymHOW 000n0ukn 3emun. Oneit  Toppuuemn. W3mepenue artmochepHOro
JaBJICHUSA. 3aBUCUMOCTb AaTMOC(EPHOIrO JaBJIEHMUSI OT BBICOTHI HaJ YPOBHEM MOpS.
[TpuGops! 15 U3MEpeHuss aTMOCPEPHOTO JTaBICHUSI.

JlelicTBUE KMIKOCTH M Ta3a Ha NOTPYyKEHHOE B HHUX TeNO. BpITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTb JIABJICHHS ra3a OT TEMIIEPATYPHI.

[lepenaya naBneHus: KUAKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/bl.

['mnpaBnuueckui npecc.

[IposiBneHue nencTBus aTMOC(EPHOTO aBICHMUS.

3aBUCUMOCTh BBITAIKUBAIOIIECH CUJIBI OT 00bEMA MOTPYKEHHOW YacTu Tena U

o v A~ wWw N e

IUIOTHOCTH KUJIKOCTH.
PaBeHCTBO BRITATKUBAOIIEN CHIIBI BECY BBITECCHEHHOW JKUIKOCTH.
8. YCJOBHE IUIaBaHUsS TEJI: IUIABAHWUE WJIA TOTPYKEHUE TEJI B 3aBUCUMOCTH OT

N

COOTHOILIEHM TUIOTHOCTEU TeJIa U JKUJIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnepoBaHue 3aBUCMMOCTH Beca Tejla B BOJE OT 0ObEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TeJIa.

2. OmnpenesieHre BHITAIKUBAIOUIEH CHIIBI, TEUCTBYIONIEH HA TEJI0, NOTPYKEHHOE B
KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIIbI, JEHWCTBYIOIIEH HA TEJIO B
AKHUIKOCTH, OT MacChl TeNa.

4. OmbITBI,  JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKMBAIOIIEH  CHIIBI,
JICHUCTBYIOIIEH Ha TENO B KUAKOCTH, OT O00BEMa MOTPYKEHHOU B KUIKOCTH
YacTHU T€Ja ¥ OT INIOTHOCTU KUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOAKH U OTIPEIIECTICHUE €€
IPYy30II0ABEMHOCTH.

Pa3znesn 5. PaGoTra 1 MOIIIHOCTB. JHEPruUs.

Mexanudeckas pabota. MOIIHOCTb.

[IpocTbie MeXaHU3MBI: pblyar, 010K, HAaKJIOHHAs MJI0CKOCTh. [IpaBuio paBHOBeCHs
peiuara. [IpuMeHeHue mnpaBuia paBHOBECHS! pbluara K OJIOKY. «30JI0TOE MPaBUIIO»
Mexanukd. KITJI nmpocteix Mmexanu3MoB. IIpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass  sHeprus. KuHernueckas W NOTEHIMAlIbHas  JHEPIUS.
[IpeBpaiieHre OJHOTO BHJIa MEXAHWYECKOM SHEPrUHM B JAPYrod. 3aKOH COXpaHEHUs
DHEPIrUu B MEXaHHUKE.



Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Ompenenenue paOOThl CWIIBI TPEHHUS MPU PABHOMEPHOM JIBMKEHUHU Tella IO
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHUS pblyara.
N3mepenne KII/] HakKIOHHON IUTOCKOCTH.
N3ydenne 3aKkoHa COXpaHEHHS] MEXaHUYECKOW SHEPTHUU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA HIPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue ¢u3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HANPABICHO Ha
JOCTUKEHUE JIMYHOCTHBIX, METANPEIMETHBIX W MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrate u3yueHus pU3MKU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs y
oOyuarorierocst 0yyT copMUPOBAHBI CIEAYIOIINE TNYHOCTHBIE PE3YJIbTATHI B YACTH:

e 1) NaTPHMOTHYECKOT0 BOCTIUTAHUSA:

e — TMpOSBJICHUE HHTEpPECA K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
bu3nYecKoil HayKH;

e — IIEHHOCTHOE OTHOIIICHUE K JJOCTUKEHUIM POCCUMCKUX YUEHBIX-(DUZUKOB;

e 2) rpaKaaHCKOro M JyXOBHO-HPAaBCTBEHHOT'0 BOCIIUTAHUSI:

e — TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJEM, CBS3aHHBIX C MPAKTUYECKUM TMPUMEHEHHEM JTOCTHXKCHUM
busuKy;

e — OCO3HaHHE BaXXHOCTH MOPAIBHO-3TUYECKUX MPUHIUIIOB B IESITEIBHOCTH YUEHOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHMSI:

e — BOCHPUSTHE OCTETUUECKUX KaueCTB (PU3MUECKON HayKu: €€ TapMOHHUYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

e — OCO3HAaHME IEHHOCTH (PU3NYECKOM HAYKU KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHpA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIIEW COCTABISIOUIEH KYJIbTYPHI;

e — Dpa3BUTHE HAy4YHOW JIFOOO3HATENILHOCTH, WHTEpEca K HCCIIEN0BATEIHCKON
JEATEIIbHOCTH;

e 5) dopmMupoBaHus KyJbTYPbI 310POBbS U SMOLMOHAIBHOIO 0JIATONOJIY 1S

e — OCO3HaHME IIEHHOCTHM O€30MacHOro oOpa3a JKMU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH TMpaBWJI OE30MAaCHOr0 TIOBEJACHUS Ha
TpaHCIIOpTE, HA JOpOrax, C DJJEKTPUYECKUM M TEIUIOBHIM 000pYJOBaHHWEM B
JIOMAIITHUX YCIIOBHUSIX;

e — chopMUPOBAaHHOCTHh HABBIKA PEQIICKCUH, IPU3HAHUE CBOETO MpaBa Ha OIIMOKY U
TaKOTO0 € IpaBa y APyroro 4ejioBeKa;

e 6) TPYIOBOI0 BOCIUTAHMS:

e — QAKTHUBHOE YyyacTHE€ B pEIICHUU TMPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa30oBaTeNbHON OpraHu3aluu, ropoja, Kpas) TEXHOJOTMYECKOW U COIMaTbHOU
HAIPaBJICHHOCTH, TPEOYIOMIUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHIM;

e — HHTEpEC K MPAKTUYECKOMY M3YUYEeHHIO Tpo(deccHil, CBI3aHHbBIX ¢ (PU3UKOM;

e 7) 3KOJIOTHYECKOI0 BOCIIUTAHMS:



— OpHUEHTalUs Ha MpUMEHeHUe (U3MYECKUX 3HAHUM IS pelieHus 3a1a4 B 00JIacTu

OKPY’KAIOLIEH Cpenbl, IUIAHUPOBAHMS IIOCTYIIKOB W OLIEHKH HMX BO3MOYKHBIX

MOCJEACTBUN JIJIS1 OKPY>KAIOLIEH CPEeIbl;

e — OCO3HAaHHME TIJ00aJBPHOTO XapaKTepa 3KOJOTMYECKUX MpoOJeM M MyTed HuX
peleHns;

e 8) aganTanum K N3MEHSIOIIMMCH YCJIOBUAM COLMATBHON M PUPOJAHOM Cpelbl:

e — NOTPEOHOCTH BO B3aMMOJECHCTBUU NPHU BBINOJHEHUN HCCIEIOBAHUA U MPOEKTOB
bu3nYeCcKOil HAIIPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JAPYTHUX;

e — IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO €SI TENBHOCTB;

e — NOTPeOHOCTh B ()OPMUPOBAHMHM HOBBIX 3HAHUW, B TOM 4HuCIE (POPMYIUPOBATH
UJIEH, IOHATHS, TUTIOTE3BI O (PU3UUYECKUX OOBEKTAX U SIBICHUSIX;

e — OCO3HaHME Je(PUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIACTH
busuKy;

e — IJTJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHNUN HOBBIX (DM3UICCKUX 3HAHUM;

e — CTpPEMJICHHE aHAJU3UPOBATh W BBIABIATH B3aMMOCBS3W IIPUPOJIBI, OOIIECTBA M
PKOHOMHUKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUECKUX 3HAHUA;

e — OIICHKA CBOWX JICHCTBHUI C y4€TOM BIMSHHS Ha OKPYKAIOIIYIO CPEIy, BO3MOKHBIX
r7100aJIbHBIX ITOCIEICTBHM.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbTaTe ocBoeHus nporpammsbl 1o (U3MKe HAa YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanust y oOyuamomierocss OyayT chOpMHUpOBAaHBI  MeTaNpeaMeTHbIe
pe3yJabTaThl, BKIIOUYAIOIINE TO3HABATEIbHbIC YHUBEpCAIbHBIC Y4YeOHBIC ICHCTBUS,
KOMMYHHUKATHUBHBIC YHUBEpCaJIbHBIC yaeOHbIC NeiCTBYS, pETYISTUBHBIE
YHUBEpCaIbHbIC YIeOHbBIC TCHCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble 1ornueckue AecTBU:

e BBISBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBJICHUN );

e YCTaHABIWBATh CYIIECTBCHHBIH TIPU3HAK KJIAaCCHU(PUKAIIMKA, OCHOBAaHUS IS
000011IeHHs U CPAaBHEHUS,

e BBIBJISITH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PAacCMATPUBAEMBIX (haKTax,
JTAHHBIX ¥ HAOJFOICHUSIX, OTHOCAIIUXCS K (DU3NIECKUM SIBICHHUSIM;

e BBIBIATH TPUYUHHO-CIICCTBEHHBIC CBS3M TIpU HW3YYCHHH (PU3UUECKHX
SIBIIGHUH W TIPOIIECCOB, JI€NaTh BBIBOJBI C HCIIOJIb30BAHWEM NETyKTHBHBIX U
WHIYKTUBHBIX YMO3AaKIIOYCHUW, BBIIBUTaTh THUIOTE3bI O B3aHMMOCBS3AX
(u3HUeCKNX BEIWYNH;



CaMOCTOSITENIbHO BbIOMpaTh CHOCO0 perieHus y4eOHOM (u3MuecKkod 3anayu
(cpaBHEHHE HECKOJBKMX BapHAHTOB PEIICHUS, BBIOOp Hanbosiee MmoIX0IsIIero
C Y4ETOM CaMOCTOSITENILHO BBIZICIIEHHBIX KPUTEPUEB).

Ba3oBnle ucciieqoBarebLCKue JeiCTBUSA.

UCIIOJIb30BaTh BOIIPOCHI KAK HCCIIEIOBATENBCKUM HHCTPYMEHT O3HAHHS;
MPOBOAUTL IO CAMOCTOSITENBHO COCTaBJICHHOMY IUJIAHY OIBIT, HECIOKHBIN
(bU3HYECKHil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIEI0OBaHNE (PU3NIECKOTO SIBIICHHUS,
OIICHHBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MHGOPMAIIHIO, MTOTYYEHHYIO B
XO0JI€ UCCIIEIOBAHUS UJIU DKCIIEPUMEHTA;

CaMOCTOSATENbHO (POopMyIHpOBaThH OOOOIIEHUS W BBIBOABI MO pE3yJibTaTaM
MPOBEIEHHOT0 HAOJIIOACHUS, ONIbITA, UCCIICI0BAHUS;

MIPOTHO3UPOBATh BO3MOKHOE JaJIbHEHIIEe pa3BUTHE (PU3UUECKUX MPOIECCOB, a
TaK)K€ BBIIBUTATh TMPEITNONIOKEHUS 00 WX Pa3BUTHUM B HOBBIX YCIOBUAX U
KOHTEKCTax.

Pabora ¢ unpopmaumeii:

NPUMEHSTh Pa3JINYHBIE METONbI, WHCTPYMEHTHl U 3alpOChl MpPH TOHCKE H
orOope wuH(pOpPMAIMM WM J@HHBIX C YYE€TOM NPEIJIOKEHHOM Yy4eOHOU
bu3uYecKo 3a1a9H;

aHaJIM3UPOBaTh, CHUCTEMATHU3HPOBaTh W HHTEPIPETUPOBATH HH(OpPMALIHIO
pa3IMYHBIX BUIOB U (HOPM MpEICTaBICHHUS;

CaMOCTOSITENIFHO ~ BBIOMPATh  ONTHUMAIbHYIO  (OpMy  TpEICTaBICHUS
UHpOpMaAIMU ¥ WUTIOCTPUPOBATH pEIaeMble 3a/1auyll HECJIOKHBIMH CXEMaMH,
JIuarpaMMaMu, UHOM Tpadukoit 1 X KOMOMHAIUSIMU.

KoMMyHHMKAaTHBHBIC YHHMBEpPCAJIbHBbIE Yy4eOHbIe 1eHCTBUS:

B XOJIe 00CYXKJICHUs] y4eOHOro Marepualia, pe3yJbTaToB JIabOPaTOPHBIX PadOT
M TIPOEKTOB 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXKZaeMoWl TEeMbl U
BBICKA3bIBAaTh WJEW, HAIlCJICHHBIE Ha pEIICHHE 3a7a4d W TOJAJCpKaHUE
Oaro>keyIaTeIbHOCTH OOIIEHNS;

COTIOCTaBIIATh CBOM CYXXJCHHUS C CYXICHHUSIMH APYTMX YYaCTHUKOB JHAJIOTA,
0oOHapy>XHUBaTh Pa3IMUNEC U CXOJICTBO TO3UITUH;

BBIPQKATh CBOIO TOYKY 3PCHUS B YCTHBIX M MUChMEHHBIX TEKCTaX;

MyOJMYHO TPEACTABIATh PE3YJbTAThl BBIMOJHEHHOTO (DU3UYECKOTO OIbITa
(3KCcTepUMeHTa, UCCIEA0BaHUS, IPOEKTA);

MOHWMAaTh W HWCIOJb30BaTh MPEUMYIIESCTBA KOMAHIHOW W WHIWBHIYaJTbHOU
paboOThI MPHU PEIICHUN KOHKPETHON (hU3UYECKOU MPOOIEMBI;

MPUHUMATh II€JT1 COBMECTHOU JIEATEILHOCTH, OPTaHU30BBIBATH JICUCTBUS 1O €€
JOCTIDKCHUIO: PACTIPEAeNsITh POJid, OOCY)XIaTh MPOIECChl M  Pe3yJIbTaThI
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOIBKUX JIIOJICH;



BBIIIOJIHATh CBOKO 4YacTh pPalOThI, AOCTUTrash KAaue€CTBEHHOIO pe3yibTaTa IO
CBOEMY HAIIPABJICHUIO U KOOPAWMHHUPYS CBOM JNEUCTBHS C APYTMMH WICHaAMU
KOMaH/Ibl;

OLICHMBATh KaueCTBO CBOET0 BKJIaJa B OOMIMM MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIEHO C(POPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

PeryisiTuBHbIE YHMBepPCAJbHbIE YueOHbIe 1eliCTBHUSA

CaMoopraHn3aunﬂ:

BBISIBJIATH MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUAX, TPEOYIOMIMX IS
peieHus (U3NIECKUX 3HaAHUI;

OpPHUEHTHPOBATbCA B  PA3IMYHBIX  IOAXOAAX  INPUHATHS  PELICHHUU
(MHAMBUAYaJbHOE, NPHUHATHE PEIICHHs B TPYIIeE, MNPUHATHE pPELICHUN
rpynmnoi);

CaMOCTOSATENIbHO COCTaBIIATh AJITOPUTM pelleHus (U3MYECKON 3aJaud WIn
[UIaHa UCCIIEJIOBaHUA C YYETOM HUMEIOUIUMXCA PECYpPCOB U  COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHUH;

JienaTh BIOOpP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

J1aBaTh AJICKBAaTHYIO OLIEHKY CUTYallUH U IIPEJIaraTh IUIaH €€ N3MEHEHUSI;
OOBSCHSTH IIPUYMHBI JOCTUKECHUS (HEAOCTHXKEHUSA) pe3yJIbTaTOB
NeSITeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHBBI B JICSITEIBHOCTh (B TOM YHCJIE€ B XOJ BBITIOJTHEHUS
(U3UYECKOT0 UCCIICIOBAHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBHCTB,
MU3MEHHBIINXCS CUTYaIlMi, YCTAHOBJIEHHBIX OMMOOK, BOSHUKIIINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBUIM;

CTaBUTh €€0s HA MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JIMCKYCCUM Ha
HAay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JJOTUKY JPYroro;

MpU3HaBaTh CBOE IMPaBO Ha OMMOKY MpU penieHur (U3NYECKUX 3a7ad WUid B
YTBEPKACHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.



HPEAMETHBIE PE3YJIBTATBI

K xoHiy oOydeHust B 7 KJjacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIb30BaTh TOHATHUSA: (PU3MYECKHE M XUMHYECKHE SBIICHUS, HAOIIOACHHE,
AKCIIEPUMEHT, MOJENb, TUIOTe3a, C€AMHULBI (U3NYECKUX BEIUYUH, aToM,
MOJIEKYyJla,  arperaTHble  COCTOSIHMA  BemiecTBa  (TBEpAOE,  KHUIKOE,
ra3zoo0pa3Hoe), MEXaHWYECKOe JBIKCHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
NpsIMOJIMHEWHOE), TPAaeKTOpHUs, paBHOACUCTBYIOIIAs Cuia, JAedopMaius
(ynpyras, miacTu4eckas), HEBeCOMOCTb, COOOIIAIOITUECS COCY/IbI,

paznmuuath siBaeHus (auddysusi, TEMIOBOE IBHXKEHHE YacTHI[ BEIECTBA,
PaBHOMEPHOE JBIKEHUE, HEPaBHOMEPHOE JIBUYKEHUE, UHEepLus,
B3aMMOJICHCTBHE TEJI, PABHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHONW OCBIO
BpalleHus, Neperaya AaBiICHUS TBEPABIMU TElIaMH, >KUJIKOCTAMH M Tra3amH,
aTMOC(EepHOE JaBJICHUE, TUIABAHUE TEJI, IPEBPAIICHUS MEXAaHUYECKON SHEPTHH )
[0 ONHCAHMID WX XapaKTepHbIX CBOMCTB M HA OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SBJICHUE;

pacrno3HaBaTh MPOSBICHUE M3YyUYEHHBIX (PU3MUECKUX SBJICHUI B OKPYKaIOLIEM
MHUpE, B TOM 4Hcie (PU3UYECKUE SIBICHUS B MPUPOIE: NPUMEPHI BHKEHUS C
Pa3IMYHBIMA CKOPOCTSMH B JKMUBOW W HEXHBOW IPUPOAE, NECUCTBUE CHJIBI
TPEHUs B NMPUPOAEC U TEXHHUKE, BIMSHHUE aTMOC(EpPHOro NaBICHHS HA >KUBOM
OpraHu3M, IUIaBaHHUE pbIO, phIYaru B TeJE€ Ye€JIOBEKa, IPU 3TOM NEPEBOIUTH
NPAaKTHYECKYI0 3aJadyy B Yy4eOHYI0, BBIJCNATH CYIIECTBEHHbIE CBOMICTBa
(npusHaku) GU3NUECKUX SIBJICHUM;

ONKCHIBATh M3YYECHHBIE CBOWCTBA Tel M (PU3MUYECKUE SBJICHUS, HCHOJb3YS
dbu3ndyeckre BeTUYUHBI (Macca, 00bEM, TUIOTHOCTH BEIECTBA, BPEMS, ITYTh,
CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSXKECTH, BEC Teja, CHIIA
TpeHUs, AaBjieHHe (TBEPIOro Tena, >KUIKOCTH, raza), BbITAJIKMBAIONIAs CuUIa,
MexaHu4deckasi paboTa, MOIIHOCTh, TUIEUO CHJIbI, MOMEHT CHJIbI, KO3(PPULIUEHT
MOJIE3HOTO JIEWCTBHSI MEXAaHU3MOB, KUHETHYECKasi U MOTEHIMAIbHASI SHEPIus),
IpU ONMHMCAHWU MPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCHOIb3YEMbIX
BEJIMYMH, MX OOO3HAYeHHs] M €OUHHIBI (U3MYECKUX BEJIUYUH, HAXOIUTh
(GopMynbl, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIMYUHY C JPYTUMHU
BEJIMYMHAMH, CTPOUTh TpaUKKM H3YYEHHBIX 3aBUCUMOCTEH (U3HUECKHUX
BEJINYMH,;

XapaKTepU30BaTh CBOMCTBA T, (PM3MUECKUE SIBICHUS U MPOLIECCHI, UCTIOIb3YsI
IpaBuJjia CIOXEHUs CUJl (BIOJIb OJHOM mpsAMoii), 3akoH I'yka, 3akoH [lackains,
3aKOH Apxumeza, MpaBUJIO paBHOBECHs pblyara (0JI0Ka), «30J0TO€ MPABUIION»
MEXaHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOW HHEepruu, Mpu STOM JaBaTh



CIIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUChIBaTh €ro MaTeMaTUYecKOe
BBIPAKCHHC,

OOBSACHATH (PU3UUYECKHUE SBICHHS, MMPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCTE€ CHUTYyallMil MNPaKTUKOOPUEHTUPOBAHHOIO XapakKTepa: BbISABIATH
PUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE M3 1—2 JIOTrMYEeCcKuX
IaroB C Omopoil Ha 1-2 W3y4YEHHBIX CBOWCTBAa (UBUYECKUX SIBICHUH,
(du3nYeCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTth pacy€THbIe 3a7a4d B 1—2 JEMCTBUS, UCHOB3Ysl 3aKOHBI U (DOPMYIIBI,
CBA3BIBAIONME (PU3NYECKHE BEJIMYMHBI: HA OCHOBE aHaIM3a YCJIOBHS 3aJaud
3aMUChIBaTh KPATKOE YCJIOBHUE, TMOJACTABIATh (DU3UYECKHUE BEJIMYMUHBI B
dbopMynBl W  TPOBOAWUTH PACUEThl, HAXOIWUTh CIPABOYHBIC JaHHBIC,
HEOOXOUMBIC JJIs PEUICHHS 3a/1a4, OICHUBATh PEATMCTUYHOCTH MOITYYCHHON
(bu3HUeCKO BEIIUYUHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIMTH MPU MOMOIIU (HUIUIECKUX
METOJIOB, B OMMCAHUU MCCIICIOBAHMS BBIACISATH MPOBEPSIEMOE MPEATOTI0KEHUE
(rumoTe3y), pa3nMuaTh W HHTEPIPETUPOBATH TOJYYCHHBIH PE3yNbTar,
HaXOJIUTh OMMOKH B XOJI€ OIBITA, /IeJaTh BRIBOJIBI IO €T0 pe3yjIbTaTaM;
MIPOBOJUTEH OMBITHI M0 HAOMIOACHUIO (PU3NYECKUX SBJICHUM WM (PU3UUECKUX
CBOMCTB Tel: (OpMyIHPOBATh TIPOBEPSEMbIE TPEANOJIOKEHHUS, COOMpaTh
YCTaHOBKY W3 MPEIJIOKEHHOTO O0OpYyIOBaHUS, 3alMChIBATh XOJ OMbITA U
bopMyIUpOBaTH BHIBOJIHI,

BBITIOJIHATH MPSIMbIE U3MEPEHUs PACCTOSIHHS, BPEMEHH, MacChl Tena, 00bEMa,
CWJIBI M TEMIIEPATYPHI C UCIIOJIB30BAHUEM AHAJIOTOBBIX U U(PPOBBIX MPUOOPOB,
3aMuChIBaTh TOKa3aHWs MpUOOpPOB ¢ YyYETOM 3a7aHHOM  aOCOFOTHOM
ITOIPEIIHOCTH U3MEPEHN;

MPOBOAUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOM BEIUYUHBI OT
JAPYrol € WCHOJIb30BAaHUEM TPSIMBIX HM3MEpPEHUN (3aBUCUMOCTH TyTH
PAaBHOMEPHO JNBIDKYIIIETOCS TeJla OT BPEMEHHU JIBYDKCHMS Teja, CHJIBI TPEHHS
CKOJIbKEHUS OT Beca Tena, KadecTBa OOpaOOTKM TOBEPXHOCTEH Ten W
HE3aBUCHMOCTH CHWJIBI TPEHHS OT IUJIOM[AJAM CONMPUKOCHOBEHHS TEN, CHIIBI
YOPYTOCTH OT YIJUHEHUS TPYKHUHBI, BBITAIKUBAIONICH CHIIBI OT 00BEMa
MOTPYKEHHOW YacTH Tella M OT IUIOTHOCTH JKHUJKOCTH, €€ HE3aBUCHMOCTU OT
IJIOTHOCTU TeNa, OT TIyOWHBI, HAa KOTOPYIO TMOTPYXEHO TEJ0, YCIOBUU
TUTaBaHUS TeJ, YCIOBUU paBHOBECHS pblyara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUU Y4YEOHOTO HCCIEAOBaHMs, COOUpPATh YCTAHOBKY M BBIMOJHATH
U3MEpPEHUsI, CJIeAysd NPEIJIOKCHHOMY IUIaHy, (HUKCHpOBaTh pe3yiIbTaThl
MOJIYYCHHOW 3aBUCHUMOCTH (PU3WYECKUX BEIWYUH B BHUJAC TNPEIJIOKCHHBIX
TaOHIl U TPaPUKOB, AEJIaTh BEIBOBI IO Pe3yIbTaTaM UCCIICIOBAHMUS,



MIPOBOJIUTH KOCBEHHBIC N3MEPEHUS (PU3MUECKUX BEIMYNH (TUIOTHOCTH BEIIECTBA
XKUJKOCTH U TBEPIOro TeJa, CUja TPEHUS CKOJBXKEHUSI, JTaBICHUE BO31yXa,
BBITAJIKMBAOIIAsl CUjia, JECUCTBYIONIAs Ha MOTPYXKEHHOE B KUAKOCTH TEJO,
KOA(QQUIIMEHT TOJEe3HOro  JACHCTBUS  MPOCTBIX  MEXaHU3MOB),  CIEIys
NPENJIOKEHHOW HHCTPYKIMHU: TPU  BBIIOJHEHUH UW3MEpPEHUH coOupath
AKCIEPUMEHTAIIbHYIO YCTAHOBKY Y BBIYUCIISITh 3HAUEHUE UCKOMOU BEJTUYUHBI;
coOoIaTh MpaBW/Ia TEXHUKH O€30MacHOCTH TpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMNCTB: BECHI,
TEPMOMETp, JTMHAMOMETpP, COOOMIAIONIUECS COCyAbl, OapoMeTp, phlyar,
MOJBUKHBIN 1 HETIOJIBHXKHBIN OJIOK, HAKJIOHHAS TIJIOCKOCTH;

XapaKTepru30BaTh MPUHIUIIBI ICUCTBUS W3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMOPOM Ha UX OMUCAHUS (B TOM YHUCIIE: TMOAIIUITHUKH, YCTPONCTBO
BOJONPOBOJIa, THAPABIMYECKAN IPECC, MAHOMETP, BBICOTOMEP, MOPIIHEBON
HacoC, apeoMETp), MCIOIb3YysS 3HAHUS O CBOMCTBAX (PUBMUECKUX SIBICHUU U
HE00X0IMMbIe (PU3NUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOANTH IMPUMEPHI (HAXOIUTh MH(POPMALMIO O MpUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUI B TOBCEAHEBHOM KU3HU ISl 00eCIIeUeHUs
0e30macHOCTH TIPH 0OpaIleHUH C MPUOOPAMU U TEXHUYECKUMHU yCTPONCTBAMH,
COXpPAaHEHUS 370pOBbSI M COOJIOJICHUS] HOPM JKOJOTUYECKOTO TMOBEJCHUS B
OKPYXaroUIEH Cpee;

OCYIIECTBJISITh OTOOP MCTOYHUKOB MH(popMaru B MlHTepHETE B COOTBETCTBUU
C 3aJJaHHBIM MOMCKOBBIM 3alIPOCOM, HA OCHOBE HUMEIOIIMXCSA 3HAHUU U MyTEM
CpPaBHEHUS PA3IMYHBIX HMCTOYHUKOB BBIJCIATH HH(OpMaIUioo, KOTopas
SIBJISIETCS MPOTUBOPEUUBON UITM MOXKET OBITh HEJOCTOBEPHOM;

WCTIOJB30BaTh IMPU BBINOJHEHUHU YYEOHBIX 3aJaHUi HAYyYHO-TIOMYJISIPHYIO
TUTEPaTypy (U3HUECKOTO COJNEp KaHMs, CIPABOYHBIE MaTepHUaibl, PECypChl
cetu  UMuTepHer, BiaAgeTh OpuUEMaMH  KOHCHEKTHPOBAHUS  TEKCTA,
npeobpazoBanus HHGOPMAIIUU U3 OJTHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBIC KpAaTKHWE IHUChbMEHHBIE W YCTHBIE COOOIICHUSI Ha
OCHOBE 2—3 MCTOYHHMKOB MHGOpPMAIUUA (GU3UIECKOTO COJICPIKAHUSI, B TOM UUCIIC
MyOJIMYHO JeNaTh KpaTKUE COOOIIEHUS O PEe3ysIbTaTax MPOEKTOB WM Y4eOHBIX
HCCJIEOBAaHNM, MPU 3TOM TI'PAaMOTHO MCIIOJIb30BaTh M3YYEHHBIW MOHSITUHWHBIN
amnmapar Kypca (pu3MuKu, COPOBOXK/IaTh BRICTYIUICHUE TIPE3CHTAIUEH;

OpU  BBIIOJIHEHUM YYE€OHBIX TMPOEKTOB M HCCIEAOBAHUM pacmpenessiTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMH 33J]a4aMU, CIEAUTH
3a BBITIOJIHEHHEM IUTaHA JACHCTBUH, aJIEKBATHO OIEHWBATh COOCTBEHHBIN BKJIA]I
B JIESITEIBHOCTh TPYIIIbI, BHICTpauBaTh KOMMYHHMKATUBHOE B3aUMOJEHCTBUE,
YUHUTBIBAs MHEHUE OKPYKAIOLIUX.
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bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

3.3 Crna. Buaet e 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHHE KHAKOCTH > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe fapieHHe 6 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> aboTa M MOUHOCTS 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctere MexarHsMbI > 1 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexantiieckas oHepris 4 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabnubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoTbI pecypenI
1 ®du3nka — HayKa 0 IpUpo/Ie. 1
SBnenus npupobl
2 dusnyeckue SABICHUS 1
3 dusnyuecKkne BeTUYUHbBI U UX 1
U3MEPEHUE
VYpok-uccnenosanue "M3mepenue
4 TEeMIIEPaTyphl MPU TOMOIIIH 1 1
KUJKOCTHOTO TEPMOMETpPA U JaTUrKa
TeMreparypsl"
Metoabl Hay4YHOTO MTO3HAHMSL.
5 Onucanue GpU3MUECKUX SBICHUH C 1 bubnuorexa LIOK
N https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIeTIEN
Ypok-uccnenosanue "IIpoepka
6 TUIIOTE3bI: JAILHOCTh MOJIETA IIapHKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosblire, yeM OoJblIe BHICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
7 JTIOKA3bIBAIOIIUE JTUCKPETHOE 1 bubmmorexa LOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILIECTBA
bu6mmoreka [IOK
8 JIBr>KeHre YacTHI] BEIIECTBA 1

https://m.edsoo.ru/ff0a013e
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Ypok-uccnenoanue «OnbITHI 11O

9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHSI BELLIECTBA
Oco00OEHHOCTH arperaTHbIX COCTOSTHUI
BoJibI. O000IIIEHHE 10 pa3IeTy bubnuorexa [JOK
11
«IIepBoHauagbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEILIECTBA»
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMepHOE 1 HEpaBHOMEPHOE bubmorera [JOK
P P P https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bu6mmoreka [IOK
13 Ckopoctb. Equauie! ckopocTu
P S P https://m.edsoo.ru/ff0a079c
14 Pacuet nmyTu 1 BpeMeHHM IBUKCHHS bubmorexa [JOK
Y P A https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubnnorexka [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BeliecTBa. PacueT Macchl bu6mmoreka [IOK
1 00beMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezaenenne
IUIOTHOCTH TBEPAOTO TENA»
18 Pemenue 3amad mo teme "[l1oTHOCTH bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cwuita kak XapakTepHUCTHKa
19 B3anmoiecTBus Ten. Cuma
ynpyrocty. 3akoH ['yka
20 JlabopaTtopHas pabota «3ydeHue

3aBUCHUMOCTH PACTAKCHUA
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(medopmanun) NpyKUHBI OT
HPUIOKEHHOM CHIIBI»

21 SIBnenune TaroreHus. Cuia TSHKECTH
CBs3b MEXKY CUJION TSKECTH U

22 Maccoii Tena. Bec tena. Pemenue bubmmorexa LIOK

e ' | https://m.edsoo.ru/ff0al778
3aga4 1o teme "Cuia TsHKecTH

93 Cuiia TsSKeCTH Ha APYTHX IJIaHeTaX. bubnmoreka [JOK
Du3NYECKUE XapaKTEPUCTUKHU IJIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Hsmepenne cuit. JuHaMmomer

P a p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec tena. HeBecoMocTh

https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CUJI, HallpaBJIEHHbIX
26 10 OJHOM IPSIMOK bubmorexa LHOK
. P ' https://m.edsoo.ru/ff0ala70
PaBHoOpelicTBYIOIAs CHIT

97 Pemenue 3anau mo teme
"PaBHonelicTByromIas cr"

28 Cuna TpeHus u e€ Bubl. TpeHue B bubnunorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast pabota «13yuenue
3aBUCHUMOCTH CHJIbI TPEHHS

29 CKOJIbXKCHUS OT CHJIBI IaBJICHUSI bubmmorexa [OK

https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAIOIINXCS
IMOBEPXHOCTEW

30 Pemenue 3agad Ha onpeneneHue
PaBHOJECHCTBYIOLIEN CUIIBI

31 Pemenue 3anau mo temaMm: «Bec bu6nmoreka [JOK

Tenay, «I'paduueckoe n3o0pakeHne

https://m.edsoo.ru/ff0alde0
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cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS
CHII»

Konrponbnas padora no remam:
«MexaHn4eckoe JBKeHUE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduueckoe n3o0pakeHne CUI»,
«Cue»

33 Jasnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 aBJIEHH ra3a oT 00bEMa bubmorexa LOK
a ’ https://m.edsoo.ru/ff0a2376
TeMIIEePaTyphl
Ilepenaua naBneHus TBEPALIMU

35 Tenpal\iln >1<Iil KOCTSIMU U FfsaMH bubmorexa HOK

> KHA ’ https://m.edsoo.ru/ff0a25b0
3axoH ITackans

36 JlaBiieHWE B )KUJKOCTH U Ta3e, bubnuoreka [JOK
BBEI3BAaHHOE JIEUCTBUEM CHIILI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amaud no teme «J/laBienue B bubmuorexa [JOK
’KMIKOCTH U rase. 3axkoH Ilackaisy» https://m.edsoo.ru/ff0a2826

bu6nmoreka [JOK

38
Coobmaromuecs cocyp! https://m.edsoo.ru/ff0a2970

39 I'unpasamuecknii mpecc bubmorexa LOK

P p https://m.edsoo.ru/ff0a3136

40 Manomerpsl. [lopuiHeBoi
JKUJIKOCTHBIA HAcOC
ATmochepa 3eMiIM U IPUYKHBL € bubnnorexka [JOK

41
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Boznyxa. AtmocdepHoe bubnnorexka [JOK
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JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bu6mmoreka [IOK

43 Omneit Toppuuemiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEpPHOTO
44 JABJICHUS OT BBICOTHI HAJl YPOBHEM buGnnorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bbapomerp-anepoua. AtmocdepHoe bubmuorexa [IOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau o reme "
ATmocdepHoe naBneHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopuas pabota «OnpeneneHue
48 BBITATKUBAIOIIEH CUIIBI, bu6mmoreka [IOK
JIEHCTBYIOLIEH HA TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
Jlaboparopnast pabota 1mo Teme
49 «MccnenoBanne 3aBUCMMOCTH BeECa bubnuoteka [JOK
TeJa B BOJE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTH TN
bu6mmorexa [IOK
S0 llnapattite Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHPOBAHUE JIOAKH H
onpeJereHue e€ rpy30no bEMHOCTH"
52 Pemenue 3agau mo remam: «IlnaBanue bu6mmoreka [IOK
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cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEPABIX TEN, )KUIAKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrponsHas pabora o reme

53 «J/laBieHue TBEPABIX TN, KUAKOCTEN

U Ta30B»
bu6mmoreka [IOK

>4 Mexarriecias padora https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

> Mormgo0cTe. EAHHATE: MOmEOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOI1 MPH 1
noabéMe o Jiectauie"”

57 IIpoctsie MexaHu3Mbl. Peryar.

PaBHOBecue cun Ha peiyare
Pbruaru B TeXHHKE, OBITY U IPUPOJIE.

58 JlaGopatopHnas pabora 05 bubnuoreka [IOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
peIyara»

59 Pemenue 3anau mo teme «Y cioBus bu6mmorexa [IOK
paBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota

60 . 0.5
«M3mepenue KII/ naknonHOM
IIJIOCKOCTU»

61 Pemenue 3amaa mo teme "Pabora, bubmuorexa [JOK
MotrHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48

62 MexaHuueckast SHEpTHsl. bubnuorexa [IOK
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Kunernueckast u noTeHImaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEpUMEHT I10 TeMe
"DKCIEpUMEHTAIBHOE ONPEICIICHUE
WU3MEHEHUS KUHETUYEeCKON U
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHUHM TEJIA MO0 HAKJIIOHHOM
TJIOCKOCTH"

KoHnTtposbHas paboTta mo teme
«PaboTa 1 MOIIHOCTb. DHEPTHUs»

PesepBHrlit ypok. Pabota ¢ Tekctamu
o TeMe "MexaHnuyeckoe IBUKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
JKUIKOCTEN U Ta30B"

bu6nmoreka [JOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBHrlit ypok. Pabora ¢ TekcTamu
o teMe "PadoTta. MOIIHOCTE.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






