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NOSACHUTEJBHAS 3AITUCKA

CozepsxaHue MPOrpaMMBb! HaIIPaB/IeHo Ha GOPMUPOBAHHUE €CTECTBEHHOHAYIHOH IPAMOTHOCTH y4YaIluXcs H
OpraHmM3anuio u3ydeHus GU3NKH HA JEATETLHOCTHONH OCHOBE. B Heil yIUTBIBAIOTCA BOSMOMKHOCTH TIPCAMCTa
B peammsamuu Tpebosanuii ®I'OC OO0 k nIaHAPYyeMBIM JIMIHOCTHBIM U METANPEMETHBIM PE3yIbTaTaM
06Gy4eHNs, @ TAKKE MEKIIPEAMETHEIC CBSI3H €CTECTBEHHOHAYYHBIX YIeOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTO 0011ero 00pa3oBaHHusl.

OBIIAS] XAPAKTEPUCTHUKA YUYEBHOI'O IIPEIMETA «®U3UKA»

Kypc ¢pu3uka — cucTeMooGpasyromuit A1 eCTeCTBeHHOHAYIHBIX YICOHBIX IPEIMETOB, IOCKOIBKY
(hu3HYecKue 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U ABICHUH, H3y9aeMBIX xumueit, Guororueii, acTpoHOMUEH
u $usngeckoit reorpapueit. UMK — ITO MPEIMET, KOTOPEI HE TOIBKO BHOCHT OCHOBHOH BKJIAJl B
eCTECTBEHHOHAYYHYIO KapPTHHY MHPa, HO U NPEI0CTABIIET Hanbo1ee ACHEIC 00pasiibl MPUMEHEHNHA HayHOro
METO/Ia MO3HAHMUS, T.e. CIIocoba MoTydeHUs JOCTOBEPHBIX 3HaHuiT o Mupe. Hakowen, ¢pusuka — 310
TIpeJMeT, KOTOPBIA HapsAdy € APYTMMH eCTECTBEHHOHAYYHBIMU NPEIMETAMH JOJDKEH JaTh INKOIBHAKAM
npeJicTaBiIeHHe 00 YBIEKATEIbHOCTH HAYHOTO HCC/IEIOBAHHSA 1 PaIOCTH CAMOCTOATEIBHOT0 OTKPBITHS
HOBOI'O 3HaHHA.

OnHa U3 TIABHBIX 337134 (QU3MYecKoro o6pasoBanus B CTPYKType obuiero 06pasoBaHus COCTOUT B
OPMHPOBAHHH €CTECTBEHHOHAYIHON 'PAMOTHOCTH H HHTEPECA K HAYKE Y OCHOBHOH MacChl obygarommxcs,
KOTOPBIE B AaNbHeiimeM GyayT 3aHATH B CaMbIX Pa3HO 00pasHbIX chepax NesTCIBHOCTH. Ho e mMeHee
BAYKHOI 3a/1a4eii SBIISETCS BBIABJICHNE H IOATOTOBKA TAJaHTIHBBIX MOJIOIBIX JIFOACH UL POIOIIKCHUA
06paz0BaHus 1 JaNbHEHIIeH IpodecCHOHATBHON AeATENBHOCTH B 001aCTH €CTCCTBEHHOHAY IHBIX
MCCIIeJOBAHMH 1 CO3IAHMM HOBBIX TeXHOmorni. COrnacHo MPHHATOMY B MEXKTyHAPOJHOM COOOLIECTRE
onpeenenuio, «EcTeCTBCHHOHAYYHas IPAMOTHOCTE — 9TO CIIOCOOHOCTE YE/I0BCKA 3aHMMATE AKTHBHYIO
rpakIaHCKYHO MO3ULUIO O 0OMIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBA3AHHBIM C CCTCCTBCHHBIMU HAYKaMH, H
er0 TOTOBHOCTH HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMH HesMH. HaydHO IPaMOTHEIH YEIOBEK CTPEMHUTCA
y4acTBOBATH B aPTYMEHTHPOBAHHOM 0GCY K ICHHH NPOOIEM, OTHOCAIIMXCA K CCTCCTBCHHRIM HAyKaM H
TEXHOIOTHSAM, YTO TPEOYET OT HETO CIICAYIOIIMX KOMIIETCHTHOCTE:

— Hay4HO 00BACHATD IBJICHUS,
— OLICHHBATh U NNIOHUMAThb 0COOCHHOCTH Hay4HOr0 HCCJICI0BaHHA,
— HHTCPIPETHPOBATE JaHHBIC H HCIOJIBE30BATh HAYYHBIC JOKA3aTEIbCTEA 1A MOJIY4YeHHA BEIBOJOB.

Usyuenue Qu3HKH CIIOCOOHO BHECTH PELIAIOIIMI BKIIa] B ¢opMHpOBaHIE eCTECTBEHHOHAYYHOMH
IPaMOTHOCTH 00YJarOMIHXCS.

[EJA N3YYEHUS YYEBHOTI'O IIPEIMETA «®PHU3UKA»

Llenu H3ydenns GU3HKA HA YPOBHE OCHOBHOTO 00111ero 06pa3soBaHis ONPE/ICICHEI B KoHuenuuu
npenofaBanus yaebHoro npeamera «Ou3nka» B 00pa3oBaTeIbHBIX OPTaHA3ALHAX Poccuiickoit Peaepaun,
pean3yOIX OCHOBHBIC 06111e06pa30BaTeIbHEE IPOrPaMMBI, YTBEPHKIEHHOH pEIeHIeM Komnnerun
MusrcTepeTBa npocsernenns Poccniickoii Oenepariiy, IPOTOKOI OT 3 nexabpst 2019 r. Ne ITK-48H.

Ienu u3ydeHus GU3MKH:

— IpHOOPETEHUE UHTEPECA U CTPEMICHNA O0Y9arOINXCA K HAyYHOMY M3Y4CHUIO HPHPOJEL,
Pa3BUTHE HX HHTE/UICKTYaJbHBIX H TBOPUECKHX CIIOCODHOCTEH;

— pa3BUTHE MPEACTABICHUIH O HAYYHOM METO/IC II03HAHHUA H (hopMHpOBaHHE HCCIEN0BATETECKO0
OTHOLIEHHS K OKPYKaIOLLHM ABJICHHAM;



— (opMupOBaHHe HAYYHOTO MHPOBO33PEHHs KaK PE3yJIbTaTa H3y9CHUs OCHOB CTPOCHAA MATCPUH U
(hyHIaMEHTATLHEIX 3aKOHOB (DH3HKH;

— (opMHpOBaHNE IPEICTABICHU O PO (HDU3MKH Ul PA3BHTHA APYTHX €CTECTBEHHBIX HayK, TCXHHKH
U TEXHOJIOTHI;

— pa3BHTHE NPEJCTaBICHHH 0 BO3MOXKHBIX cepax Oyayuell npodecCHOHaIBHON JeATeNEHOCTH,
CBsI3aHHOH ¢ (QU3HKO#, NOATOTOBKA K JanbHeHeMy 00YYCHHIO B 3TOM HAIPaBICHUH.

JlocTHKeHHE YTUX LeleH Ha ypOBHE OCHOBHOTO 0011ero obpazoBanus obecieqHBaeTCs peIecHHEM
CIIEAYIOLIMX 3a4a4:

= ano6peTeHne 3HaHHH 0 AUCKPETHOM CTPOCHHH BCIICCTBA, 0 MEXaHHYCCKHX, TCIIJIOBEIX,
SJICKTPUYCCKHX, MArHUTHBIX H KBAHTOBBIX ABJICHHAX,

t— npno6pe’reﬂne yMeHHﬁ OIIHCEIBATE U 00BIACHSTD Q)HSH‘IGCKHE SABJICHHUA C HCIIOJIB30BAHHUEM
[I0JIYYE€HHBIX 3HAHHIA;

— QCBOCHHC MCTO0B PCIICHHUA HpOCTCﬁU.IPIX paC'-IéTHB]X 3agad C UCIIOJIb30BAHHUCM (1)H3I/I‘IECKI/IX
MO,[[CHCI:‘I, TBOPYECKHUX W NPAKTUKOOPUEHTHPOBAHHEIX 3a/1a4;

— pasBHUTHE YMEHUH Ha0Ir0JaTh IPUPOJHEIC ABJCHHS U BBINIOJIHATE ONBITEL, 1a00paTOpHEIE pabOTHI U
3KCIEepPUMEHTAIEHbIE HCCIIEA0BAHNS C UCIIONb30BAHHEM H3MEPUTEILHEIX IPHOOPOB;

— OCBOeHHe NIpUEMOB paboTh! ¢ HH(pOpMaIHel pU3NIeCKoro coJepKaHus, BKI0Yasd HHPOPMALHIO O
COBPEMEHHBIX JOCTIKEHHAX (PU3HKH; aHATH3 U KPHTHIECKOE OLIEHHBaHHE HH()OPMAIIHH;

— 3HAaKOMCTBO CO chepaMil npodecCHOHATBHON JeITeIbHOCTH, CBI3aHHBIMH C (QH3HKOMH, 1
COBpPEMEHHBIMH TEXHOJIOTHAMH, OCHOBAHHBIMH HA JOCTHXKEHUAX QH3MIECKOH HayKu.
MECTO YYEBHOTI'O IIPEJIMETA «®U3HUKA» B YHEGHOM IIJIAHE

B cootserctBun ¢ ®I'OC OO0 ¢usuxa asiugercs 0013aTeILHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO

obmero ob6pa3oBanus. JlaHHas [IporpaMMa npeaycMaTpiBaeT u3ydyeHue Gpu3nku Ha 0a3oBOM YpOBHE B 7
Kinacce B 00péMe 68 uwacoB 1Mo 2 waca B HEIEIIO.



COJEPKAHUE YYEBHOI'O MPEIMETA

Pasnea 1. ®u3nka 4 €€ poJib B MO3HAHNH OKPYKAIOMIEro MHpa

®W3MKa — HAYKA O PUPOJE, N3ydacT (PU3UIECKHE ABICHUA: MEXAHNIECKHE, TCIIOBLIC, IEKTPHUYECKHE,
MarHHMTHBIE, CBETOBBIC, 3BYKOBEIC.

Ousuueckie Beanaunbl. M3Mepenne dusndecknx peuuun. Ousnyeckue npubopsl. ITorpenrHocTs
H3MepeHuil. MexayHapoaHas CUCTEMa €AMHHIL.

Kak dusuka ¥ ApyrHe €CTECTBEHHbIC HAYKH H3Y4aroT NIPHPOLY. EcrecTBeHHOHAYYHBIA METO/ MO3HAHUA:
Ha0O/I0ie e, TIOCTAHOBKA HAyYHOTO BOIPOCA, BEIABMKEHHE THIIOTE3, IKCICPUMEHT 110 NPOBCPKE THIIOTES,
o6BsCcHeHne HabII0aaeMoro ABneHns. OmHucanue QU3NYECKUX SABICHHI C MOMOIIBIO MOAEIEl.

JlemoHCcTpauuu
1. MexaHHgYecKkue, TEIUIOBLIE, JJIEKTPHIECKIEe, MATHUTHBIE, CBCTOBBIC ABJICHUA.
2. dusuyeckue TpuGOPs! M IPOLEIyDPa IPAMBIX H3MEPEHHI aHATIOrOBBIM H 1 QpoBeIM IPHOOPOM.

JlaGopaTopHble paboTbl H ONbITHI

1. OnpeseneHye LEHBI JSTICHA [IKAIBl H3MEPHTEIBHOTIO npubopa.

2. U3MepeHne pacCTOAHHH.

3. Usmepenue 00bEMa XUIKOCTH U TBEPAOTO T,

4. OnpenesneHnue pasMepoB MajbIX Tell.

5. i3MepeHne TeMIIepaTypsl IPH MOMOLIH KHAKOCTHOrO TEPMOMETPA 1 IATHKA TEMIIEPATYPEI.

6. IIpoBeieHNE UCCIIE0BAHMUS [10 IIPOBEPKE THIOTE3BI: AAJIBHOCTD noJIETA 1apHKa, IyIEHHOTO
TOPM30HTANBHO, TeM 607IbIIE, YeM GOIbIIe BRICOTA ITYCKa.

Pa3nes 2. IlepBoHavaibHble CBEJEHNAs 0 CTPOCHHH BEIECTBA

CrpoeHHe BEILECTBA: aTOMBI M MOJICKYIIBI, UX Pa3MepEI. OnbITE, JOKA3BIBAOLINE JUCKPETHOE CTPOCHHE
BemecTa. ONBITHI, JOKA3EIBAIOIIAE JUCKPETHOE CTPOSHHE BEIICCTRA.

JIBmkeHne YacTu BeniecTsa. CBA3b CKOPOCTH ABHIKECHUS JaCTHIL C TemrepaTtypoil. bpoyHosckoe
nBwkerne, M dysus. BaaumoaeiicTBHe YaCTUI] BEIECTBA: MPUTSHKCHUC H OTTAIKABAHHC.

ArperaTtHsie COCTOSIHUS BEIIIECTBA: CTPOCHHE I'a30B, JKUIKOCTEH U TBEPABIX (KPUCTATHIECKHX) TEL.
B3aiMOCBSI3b MEXK/Iy CBOHICTBAME BEILECTB B Pa3HbIX arperaTHBIX COCTOSHUAX U HX aTOMHOMOJICKYIAPHEIM
crpoerneM. OcOGEHHOCTH arperaTHBIX COCTOSHMIT BOIBL. B3anMOCBA3b MEKIY CBOIICTBaMH BELIECTB B
PA3HBIX arPEraTHEIX COCTOSHUAX H MX ATOMHOMOJIEKYJISPHBIM CTPOCHUEM. Oco0eHHOCTH arperaTHbIX
cocTostuuii Bogel. OcoGEeHHOCTH arperaTHbIX COCTOSHUI BOJBI.

JemMoHCTpauu{

1. Habmoaenne OpOyHOBCKOIO JBHZKCHHIL

2. Habmogerue nuddysum.

3. Habmonenue SBICHUIH, 0OBACHSIONMXCS NIPUTHKSHHSM HITH OTTAIIKHBAHUEM JacTHII BEIICCTB.

JlaGopaTopubie padoTEI H ONBITHI

1. OleHKa [MaMeTpa aToMa METOJIOM PSIOB (C HCIIOMBb30BAHUEM ¢ororpaduii).
2. OneITH 110 HaOMIOAEHHIO TENJIOBOTO PACIIUPEHUA Ta30B.

3. OnsITH 110 00OHAPYKEHHIO JEHCTBHS CUJT MOJICKYJIAPHOTO NPHTSIKCHHA.

Pa3nea 3. JIBusKeHNe H B3aUMOJEHCTBHH

Mexanndeckoe apiskenue. PapHoMepHOe 1 HepasHOMepHOe aBmkenne. CxopocTs. CpeHss CKOPOCTE NPH
HEpaBHOMEPHOM ABIMKEHHH. PacyT NyTH U BPEMCHH JABHKCHHA. PaBHOMEpHOE H HEpaBHOMEPHOE IBH-
xkenne. Ckopocts, CpeiHAs CKOPOCTh NPH HEPABHOMECPHOM JABHKCHUH. Pacuér nyTH ¥ BpEMCHU ABHAKEHHA.

SBnenne nHepuuy. 3aKoH MHEepLHH. B3aumoelicTue Tel Kak NPHIMHA U3MEHCHHS CKOPOCTH JBHKCHHA



Tes. Macca Kak Mepa MHEpTHOCTH Tejia. [I1oTHOCTS BelecTBa. CB#3b IUVIOTHOCTHU C KOMHYECTBOM MOJICKYJI B
enuHALe 00BEMa BEIECTBa.

Crura KaK XapaKTepucTHKa B3anMozericTsus Teil. Cuila ynpyrocTi i 3aK0H ['yka. MI3MepeHne CHIbI C
IOMOIBIO THHAMOMETPA. SIBIeHHe TaroTeHus U ciaa TokecTd. Cuiia TXKCCTH HA APYTHX IIAHETax MCQC).
Bec Tena. HeBecoMocTs. Cl0KeHNe CHII, HAIPABICHHLIX I10 0OHOM npsAMoi. PaBHOAEHCTBYIOMIAS CHIL. Cuna
Tpenus. TpeHne CKOJIBKEHHA U TpeHUe N0Kost. TpeHne B NpUpoJe U TCXHUKE (MC).

JdeMoHCTpauuu

1. HaGmoneHrne MeXaHHYECKOI'0 ABH/KEHHS TelIa.

2. VisMepeHHe CKOPOCTH MPAMOJIMHEHHOTO ABIDKEHHS.

3. HaGmoeHue ABIEHHA HHEPIHH.

4. HaGmroieHne M3MEHEHUS CKOPOCTH IIPH B3aUMOAEHCTBHUH TEll.
5. CpaBHEHHE Macc IO B3aHMOJCHCTBHIO Tell.

6. CiI0:XEeHHE CHJI, HATIPABJICHHBIX 110 OJHOM MPSAMOIH.

JlaGopaTopHbie padoTbl M ONBITHI

1. OnpezieneHue CKOPOCTH PABHOMEPHOTO MBIDKEHMs (IIapuKa B XKMIKOCTH, MOJEIH SJICKTPHICCKOro
aBTOMOOHIIA U T. IL.).

2. Onpe/ereHne Cpeaneil CKOpOCTH CKOJBIKCHHA Opycka WK IIAPHKA IO HAKIOHHOH MIOCKOCTH.

3. OmpezeneHne MIOTHOCTH TBEPAOTO Tela.

4. ONBITHL, JEMOHCTPHPYIONINE 3aBHCUMOCTb PAcTKeHHs (1eOPMAIIHH) IPY/KIHE! OT IIPHIOKCHHOH
CHIJIBL.

5. OmBITHI, JeMOHCTPHPYIOIIME 3aBHCHMOCTh CHJIBI TPEHHSA CKOJIBKEHUA OT BECA TE/IA H XapaKTepa
CONPUKACAIOLINXCSH TOBEPXHOCTEA.

Pazaen 4. JlaBienue TBEPABIX TeJ, JKHAKOCTEH U ra3os

Jlasnerue. CriocoGbl yMEHBIICHUS H yBeIHUEHHA naBenus. Jlapienne raza. 3aBUCHMOCTb JaBJICHUA rasa
ot 00BéMa, Temmeparypsl. [lepeaada qaBieHHs TBEPABIMU TCIaMH, JKHAKOCTAMH U ra3aMu. 3axon [Tackamns.
IMHeBMaTHYECKHE MAIITHHEL 3aBHCHMOCTb JABICHIS KUAKOCTH OT [IyOuHbL. ['HAPOCTATHYECKHi IIapaIoKC.
Coo6uraroiniecs cocynsl. ['uapaBirayeckue MEXaHH3MBL.

Atmochepa 3emnu u atMmocthepHoe naBneHne. [[pHIHHE CYIIeCTBOBAHHIA BO3JYLIHOM 000I09KH 3eMIH.
Onsit Toppuuenmm. Usmepenne aTMoc(epHOTo aBieHus. 3aBHCHMOCTb aTMoc(epHOro AaBneHHs OT
BBICOTBI HaJl YpOBHEM MODsL. TIpHOOpEI A1 H3MEPEHHS aTMOCHEPHOTO NABJICHU.

JeiicTBie UIKOCTH 1 I'a3a HA MOTPYXKEHHOE B HAX TEJIO. BrITaMKIBaOMas (apxuMenoBa) cuna. JaKoH
Apxnmena. [Tnapanue ten. BosayxornnaBanue.

JdeMoHCTpaUMu

1. 3aBHCHMOCTD JABJICHHA Ia3a OT TEMIIEPATYPEL.

2. Ilepenava JaBICHHS JKHAKOCTBIO U Ta30M.

3. Coobmaromuecs cocynbl.

4, T'uapaBIMYCCKHM Ipecc.

5. TposiBeHne NeHCTBUS aTMOCHEPHOTO JABICHHUS.

6. 3aBHCHMOCTD BHITAJKHUBAIOIIEH CHIIBI OT 00BEMa MOrpyKEHHOM YacTH Tesa U ITIOTHOCTH XU/IKOCTH.

7. PaBeHCTRO BHITAIKUBAIOIIEH CHIIBI BECY BHITECHEHHOM JKHAKOCTH.

8. VCIIOBHE [IABAHMSA Te/T: TUIABAHNE MM TIOTPY)KEHHE Tell B 3aBHCHMOCTH OT COOTHOIICHHUS IIOTHOCTEH
TEJIa Y KUAKOCTH.

JlaGopaTopHble paboThl H ONBITLI

1. Uccnenosanue 3aBHCHMOCTH Beca Te/Ia B BOJE OT 00EMa IOrpy:kEHHOM B KUIKOCTh YaCTH TE/IA.
2. OnpeieneHne BLITAIKUBAIONIEH CHIIbI, ACHCTBYIONIEH Ha TENO, OTPYKEHHOE B KHIKOCTS.



3. IIpoBepka HE3ABMCHMOCTH BHITATKHBAIOIICH CHIIBL, ACHCTBYIONICH HA TEO B XKUAKOCTH, OT MAcCHl TCIIA.

4. OnbIThL, JEMOHCTPUPYIOILINE 3aBUCUMOCTD BHITAIKHBAIONIEH CHIBl, AEHCTBYIOLIEH HA TEIO B XUIKOCTH,
0T 00BEMA NOrpyKEHHOHM B KHUAKOCTb YaCTH TeJa ¥ OT IVIOTHOCTH XKUIKOCTH.

5. KonctpyrpoBanne apeoMeTpa MM KOHCTPYHUPOBAHKE JIOAKH H OIPeAeNeHNe e€ IPy30I0abEMHOCTH.

Pazgen S. PaGoTa ¥ MOIHOCTH, JHEPrus
Mexanugeckas pabora. MOIIHOCTB.
[IpocThie MEXaHH3MBIL: phIdar, OIOK, HAKJIOHHAS INIOCKOCTE. [IpaBuio paBHOBecHA peivara. [Ipumenenue

TIPAaBUJIa PABHOBECUS prIuara k 610Ky. «3o10Toe npasuio» Mexanuki, KITJ] mpocTeIX MeXaHH3MOB.
ITpocTeie MEXaHH3MEI B OBITY U TEXHHKE,

Mexanngeckas sneprus. Kunetndeckas u noteHunansHas sueprus. [Ipespaiiesue o1H0ro Buaa
MEXaHHYECKOH SHEPTHH B JPYroii. 3aKOH COXpaHEHHS SHEPTHH B MEXAHHUKE.

JdemMoHCTpanun
ITpumeps! NPOCTHIX MEXAHU3MOB

JlaGopaTopHble paboThI  ONBITHI

1. Onpenenenne paboTh! CHIIBI TPEHUS NPH PABHOMEPHOM ABHKCHHH TeJIa [0 TOPU30HTAIBHOI
ITOBEPXHOCTH.

2. HccnenoBanue yciaoBuii paBHOBECHS phIYara.
3. U3mepenue KI1J] HAKIOHHOI IJIOCKOCTH.
4. zyueHue 3aKOHA COXPAHEHHS MEXAHWYIECKOH YHEePrHH.



ILIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATbI

W3yuenne (pu3nki B 7 KJacce HANPABIEHO HA JOCTHKEHHE 00yJalomIMICS JINYHOCTHBIX,
MeTalpeIMeTHBIX U IIPEAMETHBIX Pe3y/IbTaTOB OCBOCHHS yueOHOro mpeaMeTa.

JJMYHOCTHBIE PE3YJIBTATBI
Iampuomuueckoe eocnuTaHne:
— MPOABJICHHE HHTCPECA K HCTOPHH U COBPEMEHHOMY COCTOAHHIO POCCHICKOH (DH3HYIECKOH HAYKH;
— IEHHOCTHOE OTHOIUEHHE K JOCTIMKEHHAM POCCHHCKHUX YUEHBIX (DH3HKOB.
I'pascoanckoe u dyxoeno-upagcmeentoe 60cnumanue:

— TIOTOBHOCTBb K aKTUBHOMY YYacCTHHO B Oﬁcyﬁ{ﬂeHHI/l 00I11eCTBEHHO-3HAYHMBIX H ITHYECKHX npoﬁneM,
CBA3aHHBIX C ITPAKTHYCCKHM IIPHUMECHCHHEM JIOCTHIKEHHIT (1]I/I3I/IKH;

— OCO3HAHHE BaXKHOCTH MOPAJIEHO-3THYECKHUX IMPUHIAIIOB B ACATECIIBHOCTH y‘IéHOI‘O.
Icmemuyeckoe 0cCnumanue:

— BOCIPUATHE 3CTETHYECKUX KadecTB (PH3HYecKoi HayKu: eé rapMOHUYHOTO IIOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, JTJAKOHHYHOCTH.

Llennocmu nay4nozo no3Hanus:

— OCO3HAHHeE LIEHHOCTH (hM3HYECKO HAYKH KaK MOIIHOTO HHCTPYMEHTA ITO3HAHHS MHpA, OCHOBEI
Pa3BHTHA TEXHOJIOTHH, BaxKHEHIIEH COCTaBIIOMEH KYIBTYPEI;

— Da3BHTHE Hay4HOM 110003HATEIBLHOCTH, HHTEPECA K UCCIEA0BATEILCKOM JeATeIbHOCTH.
Dopmuposanue Kyavmypol 300p06bA U IMOUUOHANLHO20 OAAZONOLYUUA:

— 0CO3HaHHe NEHHOCTH Ge30macHoro o6pasa KU3HH B COBPEMEHHOM TEXHOJIOTHIECKOM MHPE,
BYKHOCTH IPaBHII 0€30I1aCHOTO MOBEJCHHs Ha TPAHCIIOPTE, Ha J0POraX, ¢ 3IeKTPHISCKHM H TEIIOBBIM
000pyOBaHHEM B JOMAIIHUX YCIOBHIX;

— c(OopMHUPOBAHHOCTH HaBbIKa pe()ICKCHH, IPU3HAHHIE CBOETO IIpaBa Ha OIIHOKY M TaKOT'O JKE IIpaBa y
JPYTOro YelIoBeKa.

Ipyooeoe éocnumanue:

— aKTHBHOE YYaCTHE B PELICHIH IPAKTHIECKHX 3a/1a4 (B PAMKaX CEeMBH, LIKOJIBI, TOPOJa, Kpas)
TEXHOJIOTHUECKOH U COIMATLHOM HAMPABIEHHOCTH, TPEOYIONIHX B TOM YHCIIE ¥ (DU3MUECKUX 3HAHHIA;

— HHTEpeC K NPaKTHYECKOMY H3YUEHHIO NpoQeccHi, cBA3aHHBIX C (PH3HKOH.
IKonozuuecKoe 6ocnumanue:

— OpHeHTalMs Ha IpUMEHeHHe (hH3UUECKUX 3HAHHH JUIA pelIeHHs 3a1ad B 00JIaCTH OKpY:KaloIeH
Cpelnsbl, INIaHUPOBAHUS IOCTYIIKOB U OLIEHKH WX BO3MOKHBIX IIOCJICACTBHHA A1 OKPYKArOLIEH CPEIBl;

— O0CO3HaHME IIO0ANBHOrO XapaKTepa 3KOJOTMYECKHX IpoOJeM M IyTel MX pelleHHs.
Adanmayusa o6yuarouiezoca K UIMEHAIOWUMCA YCA06UAM COUUATbHOU U nPUPoonoil cpedoi:

— nHoTpeOHOCTE BO B3aUMOJACHCTBUH IIPU BBITOTHEHHH HCCIEIOBAHUN U NPOCKTOB (PU3HIECKON

HaIIpaBJICHHOCTH, OTKPBITOCTD OIIBITY U 3HAHHAM JPYIHX,

— TOBBIMICHKEC YPOBHA CBOCH KOMIICTCHTHOCTH 4epe3 MNpaKTHYCCKYH ACATCIIEHOCTD,



— moTpe6HOCTh B QOPMUpPOBAHKM HOBBIX 3HAHUIL, B TOM 9HCIE (OPMYIUPOBATh HICH, ITOHATHA,
TUNOTE3sl 0 (GU3NYECKUX OOBEKTaX U ABJICHMAX;

— 0co3HaHue AeQUIKUTOB COOCTBEHHBIX 3HAHHIT H KOMIIETEHTHOCTEH B 001acT QH3HKH;
— IUIAaHUPOBAHHE CBOETO Pa3BUTHA B IPHOOPETEHHH HOBBIX (DM3MYIECKHX 3HAHHI,

— CTpeMIICHHE aHATH3HPOBATH M BRIABJIATEH B3aHMMOCBSI3H IIPHPOIEI, 00IMIEeCcTBa H SKOHOMHKH, B TOM
YUCIIE C UCTIONB30BAHMEM (PU3HUUECKIX 3HAHMI,

— OIIEHKA CBOUX JEHCTBHI ¢ y4ETOM BIHSHHA HA OKPYKAIOIIYIO CPeNy, BO3MOMKHBIX II00aIbHBIX
IOCNIEICTBHH,

METAIIPEJMETHBIE PE3YJIbTATbBI

VHHBCPCHJ'IBHI:IG [MO3HABATCJILHBIC LIBI\/JICTBH}I

Bazoenie nozuueckue oerlicmeun:
— BBIABJIATE U XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKH 00BEKTOB (ABICHMIT);
— YCTaHaBJIMBATh CYLIIECTBEHHBIH NPU3HAK KIacCU(UKALNK, OCHOBaHMSA 111 0000INCHNS 1 CPaBHEHNU;

— BBIABNIATH 3aKOHOMEPHOCTH H IIPOTHBOPEYHS B pacCMaTpHBaeMbIX (akTax, JaHHEIX H HaOMI0JeHHAX,
OTHOCAIIHUXCA K (i)PIZPI‘-IeCKHM SABJICHHSAM,

— BBIABJIAT IPHYMHHO-CIIEACTBEHHBIE CBA3M MPH U3YYEHHH (PU3MIECKUX ABJICHHUMN U IIPOLIECCOB;
JIeNaTh BEIBOJBI C MCIIONb30BAHUEM JEYKTHBHBIX U HHAYKTHBHBIX YMO3AK/IIOUCHHH, BBIIBUTaTh
TUIOTE3Hl O B3aHMOCBA3AX (GU3NIECKHX BEJTHIHH;

— CaMOCTOSATENBHO BEIOMpATh criocol pemeHns yueOHo! (Gu3ndeckoil 3aga4n (CpaBHEHHE HECKOIBKHX
BapHAHTOB PEIICHHUS, BEIOOP HanOOIIee MOIXOIAIETO ¢ YIETOM CaMOCTOATEIBHO BBIIEICHHBIX
KPUTEPHER).

Bazoevie uccneooeamensvckue oeiicmeusn:
— HCIOJNB30BaTk BONPOCH! KaK HCCIIENIOBATENbCKHI HHCTPYMEHT MO3HAHMUS,

— MPOBOIUTE II0 CAMOCTOATECIIEHO COCTABJIICHHOMY IINIAHY OIIBIT, HECIIOMHEIH (beIBH‘-ICCKI/Iﬁ
OKCIICpHUMCHT, HebonbIIoe HCCIICIOBAHHC @HSI/I‘IGCKOTO ABJICHHA,

— OLIEHUBATH Ha IPUMEHMMOCTE H JOCTOBEPHOCTH HH(OPMAIHIO, ITOIYUEHHYIO B XO€ HCCIEIOBAHNUS
WA KCIIEPUMEHTA;

— CaMOCTOATENBHO GOopMYIHMPOBaTh 0000IMEHNs | BEIBOIbI 110 Pe3y/IbTaTaM IPOBEAEHHOIO
HaOJIOIEHNS, OIIBITA, HCCIIEIOBAHNUS,;

— MPOrHO3HpOBATE BOZMOIKHOC JanbHeHmee Pa3BUTHC (beISI/I‘IGCKHX IIpOIIECCOB, @ TAKXKC BEIABHI'ATH
MIPEATIOJI0XKEHUA 06 ux Pa3BHUTHH B HOBEIX YC/IOBUAX H KOHTCKCTaX.

Paboma c unghopmayueii:

— MPHUMEHATH PA3THYHBIC METO/Ibl, HHCTPYMEHTBI 1 3aIPOCHI IIPH [IOKCKE U 0TOOpE HH(MOPMALUH WK
JaHHBIX C YIETOM MPEUIOKEHHOH yueOHOMH (pu3ndeckoil 3agayu;

— aHAIH3HPOBATh, CUCTEMATH3UPOBATH U HHTEPIPETUPOBATH HH(DOPMAIIUIO PA3THIHBIX BUIOB U HopM
IpeCTABIEHHUS;

— CaMOCTOSTEIIBLHO BEIOHUpATh ONTHMANBHYIO (OpMY NpeAcTaBiIeHHs MH(GOPMAHU U WILIIOCTPHPOBATE

pemraeMsble 3a1a4l HECI0MHBIMHY CXEMaMH, THarpaMMaMi, HHOH rpatanoﬁ 1 HX KOMOHHAIHAMY,



YHHBepcaHBHBIe KOMMYHHKAaTHUBHBIC JeficTBUA

O6wenue:

— B xoae obCcyKIeHHs yaeOHOro MaTepHala, pe3yIbTaToB 1abopaTopHbIX paboT U IPOEKTOB 3a1aBaTh
BOIIPOCHI [0 CYLIECTBY 06CY’KAaeMO¥i TeMBI i BHICKA3HIBATh U/ICH, HALICTICHHBIC HA PEIICHHE 3a1a9d 1
noaaepkanue 01aroKenaTeIbHOCTH O0IICHNS;

— COIIOCTABJIATE CBOH CYIKACHHA C CYKIACHUAMH APYTHX Y9aCTHHKOB Aualiora, 06Hapy}KHBaTB
pa3Iu9He H CXOOCTBO HOSHHHﬁ;

— BBIpa)KaTh CBOIO TOUKY 3PEHHA B YCTHBIX M IIHCHMEHHBIX TEKCTaX;

— myOIHYHO IPEICTABIATh PE3YIBTAThI BEITOTHEHHOr0 (PH3MYECKOro OIbITa (IKCIEPUMEHTa,
HCCIIEOBAHHS, IIPOEKTA).

Coeémecmnan 0eamenbHOCmb (COMPYOHUUECINGO):

— IOHMMATh M KCIIOJIb30BATh IIPEHMYLIECTBa KOMAHIHOH U HHANBUIYaIbHOH paboTEI IpH pEIICHUH
KOHKPETHO#H (hH3HIecKOil IpoOIeMBl;

— TNPHUHAMATE LU COBMECTHOM NeATeNbHOCTH, OPraHU30BBIBATE AEHCTBHSA 110 €€ JOCTIKEHHIO:
pacrpesensTs poiy, 06CykKIaTh IPOLECCH! U Pe3yIbTaThHl COBMECTHON paboTel; 0600maTs MEEHHS
HECKOJIbKHX JIIOICH;

— BBIIIOJIHATE CBOX) YacCThb pa6OTBI, JOCTHUTras Kaue€CTBEHHOI'O pe3yJbTara 110 CBOCMY HAIIPaBJICHHIO H
KOOpPAUHHUPYS CBOH IeiicTBUA C APYTrAMH 4JI€HAMU KOMaHBI;

— OLICHHBATh KA4YECTBO CBOCTO BKJIa/la B o0umit MPOIYKT I10 KPUTCPHAM, CaMOCTOATEILHO

chopMyTHPOBaHHEIM YJaCTHUKAMHU B3aUMOJICHCTBHU.

VHHBepCANbHBIC PEryJISTHBHEIE JCHCTBUA

Camoopzanusauusi:

— BBIAB/IATH NPOG/IEMBI B JKM3HEHHBIX H yIeOHBIX CHTyalHsX, TpeOyIOIMX IS peIICHUs (PH3HIECKUX
3HAHUI;

— OpPHCHTHPOBATHCS B Pa3INIHBIX MOAXOAaX NPHHATHA PCLICHUI (MHAUMBUAYAIBHOE, IPHHATHE
pelLlIeHus B rpyIe, IPUHATHE PEMIeHHH TPyInoii);

— CaMOCTOSATENIBHO COCTABIIATH AJTOPUTM pelleHUs (HU3HIECKOH 3a1a4y MM IIaHA HCCIIeJOBaHNU C
YIETOM HMEIOLINXCS PECYPCOB H COOCTBEHHEIX BO3MOKHOCTEH, apryMEHTHPOBATh [IPEIaracMple
BAPUAHTEI PEILICHUI;

— JIIeNIaTh BEIOOp U OpaTh OTBETCTBEHHOCTS 3a PELICHHUE.
Camoxonumpons (peghnexcusn):
— JaBaTh aJCKBAaTHYIO OLIEHKY CUTYallUH U TpeularaTh IUIaH €€ H3MEHEHNUS,

— OOBSICHATE NPHYHHBI JOCTHKCHHUA (He,Z[OCTI/I)KGHI/IH) Pe3ynbTaTOB ACATEIBHOCTH, JaBATh OLCHKY
NpHOOPETEHHOMY OIIBITY;

— BHOCHTb KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHCJIE B XOJ BBHINOTHEHHS (PU3HYECKOTO HCC/IEA0BAHIS
HITH TIPOEKTa) Ha OCHOBE HOBBIX 0GCTOATENBCTB, H3MCHHBINHMXCS CHTYAIUH, YCTAHOBICHHBIX OIIHOOK,
BO3HHUKIIHX TPYAHOCTEH;

— OLEHHUBATh COOTBETCTBHE PE3yIbTaTa LEIH U YCIOBHAM,

Omonyuonanvruviii uHmMeLIEKN:



— CcTaBUTH cebsA HAa MECTO Opyroro 4eloBeKa B X04€ CII0pa WIH JHC KyCCHU Ha HAY4YHYIO TEMY,
TNIOHHUMATh MOTHUBEI, HAMEPEHUA U JIOTHKY JPYTOro.

Ilpunamue ceba u opyzux:

— IIpU3HABATh CBOE NpaBo Ha OMOKY NpHU pellcHuN (U3MIECKHX 3aa4 HIH B YTBEPKICHHAX Ha
Hay4HEIE TEMEI M TaKOE XK€ [IPaBO APYTOro.

INPEIMETHBIE PE3YJIBTATHI

IIpeameTHble pe3yIsTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPAKATH CHOPMHPOBAHHOCTD Y 0OYYArOMIUXCS
YMEHHUIA:

— HCIONB30BATh NOHATHA: (PU3MYECKHE U XUMUIECKUE ABJICHUA; HaOIIOICHHE, IKCICPUMEHT, MOEb,
THIOTe3a; eAHHUIEl (PH3UYECKUX BEJIMYHH; aTOM, MOJIEKYJ/Ia, ATPEraTHEIE COCTOSHHS BELIECTRA
(TBEpMOE, KHIKOE, ra3000pa3HOE); MEXaHHYECKOE JBIDKCHHE (PAaBHOMEPHOE, HEPAaBHOMEPHOE,
NPAMOJIMHEHOE), TPAEKTOPHS, PaBHOEHCTBYIOMIAs CII, AedopManius (yupyrasi, IJ1acTHYECKas),
HEBECOMOCTD, COOBIIAOLINECS COCY/IBI;

— pa3anyath ABIeHUA (b dy3us; TemwoBoe ABIKEHIE YaCTHI| BELUIECTBA; PABHOMEPHOE JIBHIKCHHE,
HEPAaBHOMEPHOE IBIDKCHHE; HHEPLHSA; B3aUMOICHCTBHE Tell; pABHOBECHE TBEPABIX TEJl C 3aKpeTIEHHOMN
OCBIO BPALUICHHS; NIepeiava JaBIeHUs TBEPABIMU TEJIaMH, JKUIKOCTAMH U razaMi; arMoc(epHoe
JaBJICHHE; IUIABAHUE TEN; MPEBpAIlEeHNs MeXaHHYECKOH 3HEpruH) M0 OMHCAHUIO HX XapaKTePHBIX
CBOICTB ¥ Ha OCHOBE OIBITOB, IEMOHCTPHPYIOIINX NaHHOe (hH3UYIECKOe SIBIEHHE;

— pAacro3HaBaTh MPOABICHHE HM3Y4CHHBIX (DH3MYCCKHUX ABICHMI B OKPYHKAIOLIEM MHpPE, B TOM YHCIE
(u3uIecKye ABJICHUA B IPHPOJE: IIPHMEPBI IBIDKEHHA C PA3IHIHBIME CKOPOCTAMHU B )KHBOI M HEKHBOI
IpHpOJE; AeHCTBIE CHIIbI TPEHUSA B IPUPOJE U TEXHUKE; BIMSIHIE aTMOC(HEPHOrO AABJICHHUS Ha JKHBOM
OpraHu3M; MJIaBaHHe PbIO; PEIYArH B TENE YeIOBEKa; IIPH 3TOM IIEPEBOIUTE IPAKTHIECKYIO 3a1a4y B
y4e0Hy0, BBIACIATH CYILECTBEHHBIE CBOIiCTBA/IpU3HAKY (H3NYECKIUX SBJICHUIT;

— OIIMCHIBAThH H3Y4YCHHBIE CBOMCTBA Te U (PU3HUYECKHUE ABJICHUS, HCIIONB3YS QHU3MYECKHE BETHIHHBI
(Macca, 00BEM, IOTHOCTH BELIECTBA, BPEMS, I1yTh, CKOPOCTh, CPEIHSA CKOPOCTh, CUJIa YIPYTOCTH, CHJIa
TSDKECTH, BEC TeJa, CHJIA TPEHUS, AaBjieHue (TBEPIOTrO TeNa, )KUIKOCTH, ra3a), BHITAIKUBAIONIAs CHIIa,
MeXaHH4ecKas paboTa, MOITHOCTD, ILIEYO CHIbI, MOMEHT CHIIBL, KOI((HUIHUEHT NOIE3HOTO ACHCTBHS
MEXAaHU3MOB, KHHETHYECKAs U MOTCHIUAIBHAS SHEPTHS); IIPH OIIHMCAHUH IPABIJIBHO TPAKTOBATh (PU3U-
YeCKHI1 CMBICIT HCIIONB3YEMBIX BEJIHUMH, HX 0003HAYCHHS U eAHHUIE] QH3HUECKAX BETMYHUH, HAXOJUTE
(hopMyIIE], CBA3LIBAIOIINE JAHHYIO QU3HUECKYIO BEJIUUHHY C APYTHMH BeTHYHHAMHU, CTPOUTE paduKu
H3YYCHHBIX 3aBHCHMOCTEH QH3MIECKHX BETHUHH;

— XapaKTepH30BaTh CBONCTBA Tell, PHU3HYCCKUE ABJICHHUS U IIPOLECCH, HCTIONB3YS NIPaBHiIA CI0KEHUA
cul (BIOIb OQHOM npsiMoii), 3akoH I'yka, 3akoH ITackais, 3akoH ApXHUMe/a, IPaBUIIO PABHOBECHS
perdara (6710Ka), «30J10TO€ IPaBHIIO» MEXAHHUKH, 3aKOH COXPAaHEHHA MEXaHMYECKOH SHEPTHH; IPH 3TOM
JlaBaTh CIIOBECHYIO GOPMYIMPOBKY 3aKOHA U 3alUCHIBATE €0 MaTCMAaTHYCCKOC BRIPAKCHHUE,

— 00BACHATD (DH3MUYECKUE SBJIEHHA, [IPOLECCHl U CBOHCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CHTYalMi NPaKTHKOOPHEHTHPOBAHHOIO XapaKTepa: BhIABIIATL NPUUHHHO-CIEICTBEHHEIE CBA3H, CTPOHTD
o0bsicHeHHe U3 |—2 NOrMYeCKUX IIAroB ¢ ONopoil Ha 1—2 M3y4YEeHHBIX CBOUCTBA (PU3NYECKUX ABICHHIH,
(uU3HYECKUX 3aKOHA HIH 3aKOHOMEPHOCTH;

— pewmarth pacdETHBIC 3a1a4di B 1—2 ACHCTBHA, HCIIOIB3Ys 3aKOHEI X (OPMYJIbl, CBA3BIBAIOILIHE
¢u3nYeCKUe BETMYMHEL: Ha OCHOBE aHAIHN3a YC/IOBHA 3a/la4H 3allHCBIBATh KPAaTKOE YCJIOBUE, IO~

CTaBIATH (prIBH(IECKI/Ie BCIIMUHUHEI B (bOpMyJ’ILI U IIPOBOJUTE pacqé'rm, HaXOAUTE CIIpaBOUYHEIC TaHHEIE,



HeoOXOIMMbIE VIS PEIIEHNS 3314, ONCHMBATh PEATHCTHYHOCTD NOTYYEHHOH (hU3NYECKOH BEIHIHHEI,

— Ppacro3naBaTh HpOGJIGMI:I, KOTOPBIC MOMKHO PEIUKTE MMPH ITOMOIIH CIJHSI/I‘-IeCKI/IX METOQJOB, B OIIMCAHUH
HMCCJIEI0BAaHKA BBIACIATE IPOBEPACMOEC IPEATIOI0KEHUE (FHHOTCS}’), pasian4yaTte i UHTEPIIPETHPOBATD
HOJ‘Iy‘!eHHHﬁ PE3YIBTAT, HAXOOUTH OIIMOKH B X0/I€ OIBITA, JEJIATh BBIBOIBI 10 €T0 pe3ybTaTaM,

— MPOBOUTH OMBITHL 110 HabMIOAEHNIO DU3HIECKUX ABICHUH I PU3NYECKUX CBOHCTB TEll:
(opMyIHPOBATH IPOBEPsiEMBIE MPEANOI0KEH!s, COOUPATh YCTAHOBKY U3 NIPEATI0KEHHOro 000pyA0Ba-
HUS, 3a[IMCHIBATH XOJI ONbITa U (POPMYIHUPOBATH BHIBOJILI;

— BBINOJHATH NPAMBIE H3MEPEHUA PACCTOSHHS, BDEMEHH, Macchl Tea, 00bEMa, CHIIBI U TeMIepaTyphl
C HCTIOIb30BaHMEM aHATIOTOBEIX 1 LH(POBEIX NPHOOPOB; 3aNMCHIBATE OKA3aHUA IPHOOPOB ¢ y4ETOM
3a/1aHHOi! a0CONIOTHOMH MOTPEIIHOCTH H3MEPCHHIA;

— IPOBOJXUTH HCCIIENOBaHNE 3aBHCUMOCTH OJHOH (PH3HUECKOM BEIIMYHHBI OT JAPYToi ¢
HCIIOJIB30BAHHEM IIPAMBIX uzmepeHm‘»i (3aBHCI/]MOCTH IIYTH paBHOMEPHO ,Z[BH}K}’HIGI“OCH TeJaa OT BpEMeHH
IOBIDKCHHSA Tella; CHIIEI TPEHHA CKONIBXCHHA OT Beca Tela, KadecTBa 00paboTKH IIOBEPXHOCTEH Tell U
HE3aBUCHMOCTH CHJIBI TPEHHS OT IUIOMAAH CONPHKOCHOBEHHUS TeJI; CHIIBI YIPYTOCTH OT YAIHHEHHA
NPYXKUHbI; BEITAJIKUBAIOIIEH CHiibl OT 00BEMa NOrpyKEHHOM 9acTH Tea U OT IVIOTHOCTH KHJKOCTH, €€
HE3aBUCHMOCTH OT INIOTHOCTH TEJIa, OT INIyOHHBI, Ha KOTOPYIO IIOTPYKEHO TEJI0; YCJIOBHI IIaBaHHs
TeN, YCIOBUI paBHOBECH phlyara U OJ0KOB); y4acTBOBATE B INIAHUPOBAHUH YUeOHOTO HCCIICIOBAHHS,
COOHPATh YCTAHOBKY M BBIMOJIHATE H3MEPEHMUS, CIIELys PEII0KEHHOMY IIaHy, GUKCHPOBATE
pe3yn5’raTm HOHY‘-IGHHOFI 3dBHCHMQCTH (pPISI/I‘{CCKI/IX BCJIMYHH B BH/IC I'IPGJI.HO}KGHHLIX TaGJII/IH H
rpa()MKOB, A€IaTh BEIROAKI 110 PE3YJIFTATAM HCCIIEI0BAHNS;

— IPOBOAUTH KOCBEHHBIE H3MEPEHHA (PU3HIECKHX BEIUYHH (ITIOTHOCTE BEIECTBA KUIKOCTH H
TBEPZIOTO TeJa; CUIa TPEHHS CKOJIbKECHHU; IaBICHHE BO3IyXa; BBITA/IKHBAIOIIAsA CHJIA, IEHCTBYIOIAd Ha
HOTPYXKEHHOE B JKUAKOCTB TeJ0; KOAGHUIHEHT [10JI€3HOI0 ACHCTBH IPOCTBIX MEXAHU3MOB), CIIEAYsI
TpeUI0KEHHOH HHCTPYKIMK: IPH BBIOJIHEHUH H3MEPEHHH cOOHPaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
¥ BHIYHCIIATE 3HaYeHHEe HCKOMOI BEIHYHHEI;

— co0IKaaTh paBuiia TEXHAKH G30I1aCHOCTH TpH paboTe ¢ 1ab0paTopHEIM 000pYA0BaHHEM,;

— YKa3bIBaTh IPHHLHKIIbI AeHCTBUA NPHOOPOB U TEXHUYECKHX YCTPOHCTB: BECHI, TEPMOMETD,
JIUHAMOMETP, COOBLIAIOIHMECs COCYABI, GapoMeTp, PIYAr, TOABIKHEIN 1 HETOABIKHEIH 010K, Ha-
KJIOHHAS IIOCKOCTE;

— XapaKTepU30BAThL NPHUHIHUIEI IEHCTBHA H3YYCHHBIX NMPHOOPOB H TEXHHYECKHX YCTPOHCTB C OIOPOH
Ha MX ONHCcaHus (B TOM YHCIIC: TOJIIHIHUKH, YCTPOHCTBO BOAOIIPOBOAA, THAPABIMIECKHH IIpece,
MaHOMETP, BEICOTOMED, IIOPIIHEBOI HACOC, APEOMETP), HCIIOb3Ysl 3HAHUS O CBOMCTBaX (PU3MIECKHX
sBIeHuit 1 HeoOxomuMble hu3MYecKue 3aKOHEl H 3aKOHOMEPHOCTH;

- IPHBOJHTEH NPHMEPHI / HAXOAHTE HHGOPMAIHIO O IpHUMepax MIPAKTHIESCKOro HCIIOIL30BAHNS
¢uznyecKuX 3HAHUI B MOBCEAHEBHOM XKHU3HHU M1 obecnedenns 6e30MacHOCTH Py 00pameHuy ¢
nprHOopaMi H TEXHHYECKUMH YCTPOICTBAMH, COXPAHEHHU 30POBbs H COOIIOICHHS HOPM
3KOJIOTHYECKOT0 IIOBEJICHUs B OKpYKalollell cpefe;

— OCYIIECTBIATH OTOOP HCTOYHHKOB MH(DOpMauyK B ceTH MHTEpHET B COOTBETCTBHH C 3aJaHHBIM
MOHUCKOBEIM 3aIIpoOCOM, Ha OCHOBC HMCHOIIMXCA 3HaHHI H Hy’I‘éM CpaBHCHHA PA3JIHYHBIX HCTOYHHKOB

BBLAEIATH MH(OPMALIHIO, KOTOpAs SBISETCS TPOTHBOPEUHBOI MIH MOXKET OBITh HEJOCTOBEPHOH;

— MHCIIOJIB30BATE [IPH BBIIOIHEHHH Y4eOHBIX 3a1aHMI HAYYHO-NIONYJISPHYIO THTEPATYpy GusnIecKoro

Comep:KaHud, CIIpaBOYHEIC MATEPHAIIE], PECYPCEI CETH HHTepHeT; BIIaIeTh ITpHéMaMH KOH-



CHeKTHPOBAHUS TEKCTA, IPeoOpasoBanys HHGOpMAIN 13 OJ(HOI 3HAKOBOU CHCTEMEI B APYTYIO;

— co3maBaTh cOOCTBEHHbIEC KPaTKUE MMCBMEHHBIC H YCTHBIC cooBIeHns Ha OCHOBE 2—3 MICTOYHUKOB
pH(pOpMaLi QH3NYECKOTO COACPIKAHHS, B TOM UHCIE 1y6IMYHO [eaTh KPAaTKHE COOOIIEeHUS O
pe3yJIbTaTaX MPOEKTOB WIH y4eOHBIX HCCIIEA0BAHMH; IPH OTOM IPAMOTHO HCIIOIB30BaTh N3yYEHHbIN
MOHATUHHBIN annapaT Kypca (QU3HKH, CONPOBOMXKIATE BRICTYILICHIE npe3cHTalueH,

— [Ip¥ BHIIOJHEHHH Y4eOHBIX IPOEKTOB 1 NCCIICAOBAHMI PACTIPEACILATE 00s3aHHOCTH B TPYIIIE B
COOTBETCTBHE C IOCTABJICHHEIMH 3a]1a9aMH, CIeTUTh 33 BINOIHEHHEM IIaHa NeHCTBHH, aIeKBaTHO
OLICHMBATH COOCTBECHHBIH BKJIA] B A€ATEIbHOCTD IPYIIIIEl; BBICTPAHBATE KOMMYHHKATHBHO®
B3aUMOJEHCTBHE, YIUTBIBas MHEHHE OKPYKAIOLIKX.
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MOYPOYHOE IJIAHAUPOBAHUE

Ne | Tema ypoka KonuiecTso 4acos Hdara Buaei,
n/n u3y4yeHus | GopMbl
BCEr0 | KOHTPOJIbHbIE | IPAKTHYECKHE
KOHTPOJIA
padoTbl patoThl

1. | ®usuka - HayKa O IpHpOJE 1 0 0 VYcTHBIN

OIIpOC;

2. | MeToapl HAYYHOTO IO3HAHUS 1 0 0 VcTHEBIR

OIIPOC;

3. | OuzHyecKHe BEIUYWHEI, HX 1 0 0 Yerapri
eMHHUIIBL B IIPUOOpHI 1715 0IIpoc;
N3MEepeHHs

4. | Usmepenne dusuaeckoi 1 0 1 [paxTudeckas
semmauHbl. JlabopaTropHas pabota;
pabora "M3mepenue obbeMa
JKHUAKOCTH U TBEpAOTo Tea"

5. | HccnemoBanue 3aBHCHMOCTH 1 0 | [MpakTHYeCcKas
OZHOH (pU3NIECKOH BETHIUHEI pabora;
ot apyroi. JlaboparopHasd
pabota " Mccnenosanue
3aBHCHMOCTH IIyTH PABHOMEPHO
JBIIKYILETOCS Tella OT BPEMEHH
IBHKEHHA Tena"

6. | OGoGwarouyii ypok no reme 1 1 0 KonTponsHas
"Yro u3ydaeT Gusnka'. pabora;
Kontponsnas paboTa

7. | Monekyia — Menp4aiias 1 0 0
YaCcTHIA BEILECTBA

8. |JlaGoparopHas paGoTa o 1 0 1 [IpaxkTHgeckas
OIIpeIe/ICHUI0 Pa3sMEPOB MajIbIX pabora;

TEJl METOJOM PSAIOB

9, | JIBMKEeHHE YaCTHI] BCIIECTBA. 1
CBS3b CKOPOCTH JIBHIKCHUSA
YacTHI[ ¢ TEMIIEPATypPOid.

BpoyHOBCKOE ABHKEHHE.
Hudpdysus

10. | BsaumopaeiicTBHE YaACTHI] 1

BeIlleCTBA




1.

B3auMocBa3b MEKIY
CBOJCTBaMH BEIICCTB B PASHBIX
arperaTHbIX COCTOSHUAX U HX
aTOMHO MOJIEKYIISIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHBIX COCTOSHUM BOJIBI

12.

OGo0umanmuil ypokK mno teme:
"CrpoeHue BelecTsa".
KonrponsHas pabora

KontponeHas
paborta;

13.

MexaHn4ecKoe JBMKCHHE.
PaBHOMEpHOE 1
HepaBHOMEPHOE JBIKEHUE

14.

CkopocTb

15

I'paduueckoe MpeICTaBICHNS
JBIDKEHUS

16.

Cpennss cKOPOCTE NPH
HEpaBHOMEPHOM JIBIKEHUH.
Pacuér myTH ¥ BpeMCHU

JBHIKCHHA

17.

SIBneHUE HHEPIHH. 3aKOH
HHEPIIUH

18.

BiauMopeiicTBHE TEJI KaK
IpUYMHA U3MEHCHUA CKOPOCTH
IBUIKEHHS TEN

19,

Macca kak Mepa HHEPTHOCTH

TEla

20.

ILioTHOCTE BemecTea. CBA3b
[UIOTHOCTH ¢ KOJIHYECTBOM
MOJIEKYJ B efMHHIIC 00BEMA
BEILIECTBA

el

Jla6opaTopHas pabora
"OnpeaeneHne MIOTHOCTH
TBEPZOrO TeJA C IIOMOLIBIO
BECOB H H3MEPHTEJIEHOTO
HHIpa”

[IpakTHyecKas
pabora;

2.

Pemenne 3amad. Pacuer Macchl
u o6beMa Tena Io ero
[JIOTHOCTH

23,

Cuia Kax XapaKTepHCTHKA

B3aUMOJCHCTBHSA TEJ




24,

SIBJICHHE TATOTEHHS U CHIIa
TsoxecTd. CHila TSHKECTH Ha
JPYTHX IUIaHETax

25. | Cuna ynpyrocTs 4 3akoH I'yka

26. | Cunnl ynpyroctu. Bec Tena.
HesecomocTts

27. | JJaGopartopHas paGoTa INpakTHueckas
"I'panynpoBaHue NpyKUHBI K pabora;
U3MEpPEHHE CHIT
JHHAMOMETPOM"

28. | CnoxeHue Cul, HANIPABJIEHHBIX
I10 OXHOH IIPSMOI.
PaBHOzelicTBYIOIIAS CHIT

29. | Cuna tpenus. Tpenne
CKOJIEXKEHHSA H TPSHUE TOKOS

30. | JTaboparopuas paGora I[IpaxTHyeckas
"H3ydenue CHIIBl TPEHHUS pabora;
CKOJIBKCHHS P ABHKEHUH
Opycka 1o ropH30HTaIBHON
noBepxHOCTH "TpeHue B
NPHPOJIE ¥ TEXHUKE

31. | Obo6maronuii ypok mo reme:
"JIBI3KEHHUE H B3aHMOJIECHCTBHE
Ten"

32. | KonrposnsHas paGoTa 110 TeMe: KonTponbHas
"JIBH:KEHHE U B3aUMOJEHCTBUE pabora;
Ten"

33. | JlaBnenue

34. | Cnoco6bl yMeHBLUICHHS U
YBEJIMYEHHs JaBJICHUSL

35. | JlaBneHue rasa

36. | [THeBMaTHYECKUE MAIIMHEI

37. | 3axon Ilackans

38. | JlaBneHue BHYTPH KUAKOCTH

39. | 3aBHCHMOCTD JaBJICHUSA
KHUIKOCTH OT IITyOUHBI
norpyxeHus. Pemenue 3agau

40. | Coobmaromuecs cocysl




41.

Bec Bozmyxa u arMochepHoe
nasjenue. [IpuYuHBI
CYIIECTBOBAHMS BO3IYLIHOMN
obomouku 3eMin

42,

Oneit Toppuueniu. U3smepenue
aTMOC(epHOro JaBieHus

43.

[Tpubops! 171 H3MEpeHus
atMocdepHOro a1aBiIeHHs

44,

IMuppasmdeckne MeXaHH3MBI

45.

JlelicTBHE JKUAKOCTH U ra3a HA
NOrpy»EHHOE B HUX TEIO.
3akoH Apxumena

46.

Britankusaiomas (apxumenoBa)
crma. DKCIepUMEHTaIbHOES
OIIpENeIICHHE BHT&HKHB&IOH.{eﬁ
CHIIBI

47.

Jla6oparopnas pabora o
HCCIIEOBAHHIO 3aBHCHMOCTH
BBITAJIKHBAIOIIECH CHIIBI OT

o0beMa norpy:xkeHHoit yacTu
Tena, OT IUIOTHOCTH XHIKOCTH

IMpaxTnyeckas
pabora;

48.

Pemenne 3amaq o reme
"Apxumenosa cuna"

49.

JKCEpUMEHTAIBHOE
HCCIIEZIOBAaHHE YCIOBHIH
ITaBaHUA Tel

50.

VYciioBus [UIaBaHUA Tell.
Pemenue 3amau

al;

[TnaBanue cynos.
BosayxomnaBanue.
Hccnenopanue MOPCKHX
rnyoun. [TokopeHue ropHsix
BEpILIHH

22,

O6oburarounii ypok no TeMe
"JlaBieHKE TBEPIABIX TE,

JKUIKOCTEH U ra3os"

53

Konrponsras paboTa mmo tTeme
"JlaBiieHHE TBEPABIX TEll,

JKuaKocrel u razos"”

KonTtponsHas
paborta;

54.

Mexannueckas pabota




55.

MomHoCTE

56.

Kuneruueckas u

IIOTeHIMAaJIbHAas SHEPTUA

37.

[peBpamenue 0AHOrO BUIA
MeXaHM4ecKOoH SHEepTHH B
Apyroi

58.

3aKOH COXpaHECHUA U
H3MEHECHHUS JHEPTHH B
MEXaHUKE

39.

DHeprus ABIKYLIEHCS BOIBI H
Betpa. IloBTOpeHHe 1
06obmenne TeMel PaboTa,
MOIIHOCTb , JHEPTHA

60.

ITpocThie MEXaHH3MBI: phIvar,
010K, HAKJIOHHAS IIJIOCKOCTb.
T[IpaBuUIO paBHOBECHS pBIYara.
MOMEHT CHJIBI

61.

Priuaru B GBITY, IPHPOAE U
TexHuke. Prruaru B Tele
YyelloBeKa

62.

bnoku. IIpuMeHenne npaBuia
paBHOBECHS phluara K OJIOKy

63.

«3onoToe paBHIO» MEXAHUKH

64.

KII/I mpocTBIX MEXaHH3MOB.
DKcIepHMEHTAJIBHOE

HCCJICOIOBAHUC

65.

KonTtponsaas pabora 1o Teme
"Mexanmnaeckas pabora,
MOILHOCTE, IIPOCTEIE
MEXaHH3MBI"

KonTpoiasHas
pabora;

66.

IMosropenue u 06obmeHNE
cofep:KaHusA Kypca QU3HKH 7
knacca. Tems! "PaBHOMepHOE
nemwxkenue. [noTHOCTE
pemecrsa. CHIBI B Ipupoge”

67.

[MosTOpeHne 1 0600mIEeHHE
coeprkanus Kypca Gusuku 7
Kiacca. Temsl "JlaBIeHHE
TBEPABIX TeJ, KUIKOCTSH U

rasos, [InaBanue Ter"




68. | iToroBas KOHTpOJIbHas paboTa
o Kypcy (usuku 7 xnacca.
Temsl "B3aumoelicTBIE TEL
JlaiieHue TBEPIBIX TEI,
JKUAKOCTeH U razor, [Inapanue
tes1. PaBoTa ¥ MOITHOCTB.

I[IpocTeie MeXaHU3MBI"

KontponsHad
pabora;

OBIIEE KOJIMYECTBO YACOB
I10 [TPOTPAMME

68




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJBLHOI'O NIPOIECCA

OBA3ATEJILHBIE YYEBHBIE MATEPHAJIBI IJIs1 YYEHHUKA

®usnka, 7 Kiace/Tlepsrmkun A.B., O6ILIecTBO ¢ OrpaHMICHHO OTBETCTBEHHOCTEIO "M31aTe/IBCTBO
Dx3aMeH",

dusuka, 7 knace/Tlepeimkun U.M., UBanos A .M., AKIHOHEPHOE obmecTro «M31aTeapCcTBO
«IIpoceemenue";

®mzuka (B 2 yacTsx), 7 knace/Tennenmreiin J1.3., Bynatoea A.A., Kopruises M.H., Komkuna A.B.; nox
penaxnueii Opinosa B.A. OO0 «BUHOM. JIabopatopus 3Hanmii»; AO «M3xatensctso IIpocsemnennes;
®usuxa, 7 xnace/Tlepeimkun A.B., 000 «IPODA»; AO «M3narenscTso [Ipocseruenne;

BeeauTe cROH BapHAHT:

METOJUYECKHE MATEPHUAJIBI 1JIA YUYUTEJIS

1.Meroauueckoe mocobue k nepepaboranromy no ®rOC yuebuuky «Pusuka. 7 knace» asropa A.B.
[NepsilnKuHa.

2.C6opHuK 3a1a4 110 (usuke 11 7-9 Knaccos - Jlykammk B.J., Msanosa E.B.

3.C6opuuK 3a1a4 10 (usnke. 7-9 kinaccsl - [Tepenukun A.B.

4 KOHTpOTbHBIE H CAMOCTOATENbHBIE PaboThl [0 pisnke K yueOnuky A.B.IlepeimknHa «Du3uKa -7 xmace»,
O.W. I'pomnesa, M., Ox3amen,2010

5. JTunaxtuueckye Matepuans gusnka 7 krace, A.E.Mapon, E.A.Mapon, M., Jlpoda, 2009

6.TecTsl o pusnke k yaebuuxy A.B. [lepenukuna «Pusuka -7 knace, A .B.YebGorapesa, M., Dk3ameH,
2012

7.Pabouas TeTpans no dusmke x yaebruky A.B.Ileprimkuna «Pusuxa -7 knace», P.JI. Munskosa, B.B.
Wsanosa, M., Ox3amen,2010
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MATEPHAJBHO-TEXHIYECKOE OBECIIEUEHHE OBPA30BATEJIBHOTO ITPOIIECCA

YYEBHOE OBOPYJIOBAHHE

CrnpaBouHsle TabIHIbI

[Tnakatsl 11 kKabuHeTa GU3HKK
HHTepakTBHAS JOCKA
JleMoHCTpaoHHOE 000pyA0BaHUE
[IpoekTop

KomneloTtep

OBOPYJOBAHME JJI5I IPOBEJIEHUS JIABOPATOPHBIX, IPAKTHYECKHX PABOT,
JTEMOHCTPALIAI

PoGoToTexHuka
[udposas naboparopus mo pusuxe
JleMoHCTpauoHHbIe HabOPEI
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