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HecTtepoBo, 2023

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusnke Ha YypOBHE OCHOBHOTIO O0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30BaTeIbHON HPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yuétoM (penepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera « Ouzmkay.

Conepxanue mporpamMmbl 10 (u3uke HampaBieHO Ha (OpMUPOBAHUE
€CTECTBEHHO-HAYYHON T'PAMOTHOCTH OOYYalOIIUXCA M OPraHU3AIUI0 H3Y4YEHUS
bu3uKM Ha JAEATEIBPHOCTHOM OCHOBE. B mporpamme mo ¢u3uKe yUUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUIAHUPYEMBIM JTUYHOCTHBIM U METaNPEJAMETHBIM pe3yjbTaTaM 0Oy4YeHUs, a TaKKe
MEXIIPEMETHBIE CBSA3U E€CTECTBEHHO-HAYUHBIX YUYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeeieHre yueOHoro Marepraia
no rogam o0y4yeHus (MO Kiaccam), MpeajiaraeT IPUMEPHYIO MOCIEI0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs IMPEIMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCsl.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil MporpaMMbl IO Y4eOHOMY MPEIMETY.

Oduzrka SBISETCS  CHUCTEMOOOpA3yIOIIMM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MOCKOIbKY (DU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH, acTPOHOMHEH | (PU3HYECKOMN
reorpadguei, BHOCUT BKJAJ B €CTECTBEHHO-HAyYyHYIO KapTUHY MHUDpA,
npenocTaBisieT Haubosee sICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHsI TOCTOBEPHBIX 3HAHUN O MHPE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHS B CTPYKTYpe OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpEca K HayKe y 00yJaromuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOIIMMHU KOMIIETEHTHOCTSAMH, XapaKTepU3YIOUIUMU E€CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTD:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIC/IOBAHMUS;

e UWHTEPNPETHPOBATH  JIAHHBIE W  HWCIOJb30BaTh  HAy4YHBIC
JI0KA3aTeIhCTBA JIsI TIOJYyYEHHUS BBIBOJIOB.

enu wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
ompenenensl B KoHmenmuu mpemnonaBanus ydeOHOTO mpenmera «Dusmka» B



oOpa3oBaTenbHbIX oOpranuzauusx Poccuiickoit ®enepauuu, peanusyromux
OCHOBHBIE  00111€00pa30BaTeNIbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnerun Munucrepctsa npocsemienus Poccutickoit denepanuu (mpoTokon ot 3
nexadps 2019 r. Ne I1K-48H).

eaun nzyyenus pusuku:

NpHOOPETeHHEe HMHTEpeca M CTPEMIICHHS OOYYalIIUXCSd K HAyIYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIC TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIICIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHNUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (PU3MKHU IS Pa3BUTHS JPYTUX
€CTCCTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymici
npo(eCCHOHATBLHOM JACATCIBHOCTH, CBSI3aHHOW C (DM3UKOM, MOATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IG ITUX IIeneH ImporpaMmsbl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOT'O
O6I_HGFO 06pa30BaHI/I5[ oOecrnieunBaeTCs pCIICHUEM CIICAYIOIUX 3a1aY.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKHX, MArHUTHBIX M KBaHTOBBIX
SIBIICHUSX;

NpUOOpETCHHE YMEHUW OIUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUI;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOII01aTh MPUPOIHBIC SBICHUS U BHITIOIHATH OTBITHI,
nabopaTopHbie  pabOTBl W OKCIEPUMEHTAIbHBIE HMCCIENOBAHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHboOpMaIrueln GU3NIECKOro COACpKaHus,
BKJIOYass MHPOPMAIIMIO O COBPEMEHHBIX JTOCTHKCHUSIX (PU3MKU, aHAIIN3 H
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O cepamMu IpodecCHoHaATBHON TEeSITSIBPHOCTH, CBI3aHHBIMHU
C (Gu3MKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBaHuss  oTBOAMTCA — 68 wyacoB (2 ~waca B  HEJEIIO).



[Ipennaraemslii B mporpaMMe no (U3HKE MepevyeHb JabopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTEb JAeIaeT BbIOOP MPOBEIECHUS
7a00paTOpHBIX PAabOT M OMNBITOB C YYETOM HWHIAMBUIYAIBbHBIX OCOOEHHOCTEH
oOy4aromuxcs, CUCKa 3KCIEPUMEHTANbHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O I'OCY/IApCTBEHHOIO YK3aMEHA 110 (PU3UKE.

COIEPKAHUE OBYYEHUA

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®uszuka — Hayka o mpupoie. SBineHus npupoabsl. OuU3NUECKUE SABICHHUS:
MEXaHUYECKUE, TEIJIOBBIC, JICKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Odusnueckue BeaudyuHbl. M3mepeHue Qusnueckux BenuuuH. Duznydeckue
npubopsl. [lorpentHocTs u3MepeHuit. MexxayHapoiHasi cucTeMa eIMHHII.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4YalT MPUPOY.
EctecTBeHHO-HayYHBIE METOJl MO3HAHUSA: HAOJIOJICHHE, TMOCTAaHOBKA HAYyYHOTO
BOIIPOCA, BBIJIBIJKCHUE THIIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE TUIOTE3, OOBICHECHUE
Habmonaemoro sBienus. Onucanue GU3NUECKUX SBJICHUN C TOMOIIBbIO MOJIETIEH.

Jemoncmpayuu.
1. MexaHuueckue, TEIUIOBBIE, JJIEKTPUUECKHE, MAarHUTHBIE, CBETOBBIC
SIBJICHMUS.

2. dusznyeckue MPUOOPHI M MPoIeaypa MPIMBIX U3MEPEHHN aHAJOTOBBIM U
1T (POBBIM TPHUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue MEHBI JCIESHUS MKaIbl U3MEPUTEIHHOTO MTPUOOpA.
2. M3MepeHue pacCTOsTHUM.
3. M3MmepeHne o0bEMa XUIKOCTH M TBEPAOTO Tea.
4. OmpeneneHue pa3MepoB MajbIX Tell.
5. M3mepeHune Ttemmeparypbl IPU IMOMOIIM KUJIKOCTHOIO TEPMOMETpA U
JaTYNKA TEMIIEPATYPHI.
6. lIpoBemenue uccinenoBaHUs IO MPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJIETA
HIaprKa, MyIMEeHHOTO TOPU30HTAIBHO, TEM OO0JbIle, YeM OOJbIle BhICOTA
IycKa.
Pa3nea 2. IlepBoHavajibHbIe CBeAeHHSI 0 CTPOEHUH BelllecTBA.
CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, WX pa3Mepbl. OMbITHI,
JIOKA3bIBAIOIINAE TUCKPETHOE CTPOCHUE BEILIECTBA.
JIBrkeHne 4actul] BemiecTtBa. CBs3b CKOPOCTH JIBDKEHHUSI 4YaCTHUI[ C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIl
BEIIECTBA: NPUTSIKECHUE U OTTAJKMBAHHUE.



ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEW W TBEPABIX
(kpucTamindeckux) Teld. B3auMOCBSI3b MEXIy CBOMCTBaAMHU BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSIHUSIX U UX aTOMHO-MOJEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

1. HabGmonenune OpOyHOBCKOTO JIBHXKEHHSI.

2. Habmonenue nuddysuu.

3. HaGmonenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WUIHU

OTTaJIKMBAHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. OneHka JuaMeTpa aroMa METOAOM psJioB  (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI IO HAOTIOAECHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OmnbITHI 110 OOHAPYKEHUIO ICHUCTBUS CHJI MOJICKYJIIPHOTO MPUTSIKCHHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMCHH JIBUKCHUS.

SBneHne wHepuuu. 3aKOH MHepuuH. B3anmoneicTBue Ten Kak IMpUYMHA
U3MEHEHUs CKOPOCTH [BIKEHUS Ted. Macca Kak Mepa HHEPTHOCTH TeJa.
[InotHOCTH BemecTBa. CBA3b IUIOTHOCTU C KOJWYECTBOM MOJIEKYJI B E€IUHHIIE
00BéMa BelecTna.

Cuila Kak XapakTepUCTUKa B3auMoAeHCTBHs Tesl. Cuiia ynpyrocTd M 3aKOH
I'yka. M3mepenure cuibl ¢ TTOMOIIBIO JUHAMOMETpA. SBIICHUE TATOTEHUS U CUia
TskecTd. Cuna TSKeCTH Ha Apyrux IuiaHetax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTBytomas cui. Cuia TpeHHs.
TpeHue CKONbKEHUS U TPEHUE MOKOsI. TpeHue B MPUPOJEC U TEXHUKE.

Jemoncmpauuu.

1. HaGmronenne MexaHUYECKOTO JIBI)KEHUS TeTa.

2. M3MepeHne CKOpOCTH NPSMOJIMHEMHOTO JBUKCHUS.

3. HaGmromenue siBjeHUST HHEPIIUH.

4. HaOmronenne n3MeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.

5. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEII.

6. CroxeHue Cuil, HalpaBJIEHHBIX 10 OJAHOU MPSIMOIA.

Jlabopamopnwie padbomot u onvimot.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,

MOJEJH JIEKTPUUECKOTr0 aBTOMOOMJIS U TaK JaJiee).
2. OmnpenenieHre CpelHEM CKOPOCTH CKOJBXKEHUsS Opycka WIM IIapuKa Mo
HAKJIOHHOW IUIOCKOCTH.



Ornpenenenue MI0THOCTH TBEPIOIO TENA.

4. OmbITHI, E€MOHCTPUPYIOLIME 3aBUCUMOCTb pacTsKeHus (aedopmarumn)
MPYKXUHBI OT MPUIIOKEHHOU CUJIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBXKEHHUS OT
BECa TeJIa U XapakTepa CONPUKACAIOIUXCS IOBEPXHOCTEN.

Paspnen 4. /laBinenue TBEPABIX TeJl, KUIAKOCTEll U ra3oB.

Hasnenune. CriocoObl yMEHBILIEHUS U yBEJIMUYEHUs AaBieHus. JlaBneHue rasa.
3aBUCUMOCTb JaBJICHHMs Tra3a OT 00bEéma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, JKUAKOCTSIMU M raszamu. 3akoH Ilackansg. [IHeBmaTmueckue
MaIllMHbI. 3aBUCUMOCTh JaBJICHUS KUIAKOCTU OT TIyOWHBI. ['HapocTaTHdeckuii
napanokc. Coobiaromuecs cocynbl. [ 'uapaBinyeckie MeXaHu3Mbl.

AtMmocdepa 3emun u atmocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
BO3AyIIHON 00osouku 3emin. OmnbiT Toppuuennu. M3mepenue arMochepHOro
naBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTO J1aBlIEHUs OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTrO JTABICHUSI.

JlelicTBHE KMIKOCTH M T'a3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatroruecs cocy/bl.

['mppasnuueckuit mpecc.

[IposBnenue nericTBust aTMOC(HEPHOTO AABICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOMICH CUJIBI OT 00BEMA MOTPYKEHHOW YaCTU

T€Ja U IUIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITATKMBAIONIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.

8. YclOBHE IJIaBaHUS TeJl: MJIABAHUE WIM MOTPYKEHHUE TEN B 3aBUCUMOCTHU
OT COOTHOILLIEHUS TUIOTHOCTEN TEJIa U )KUIAKOCTH.

Jlabopamopnuie padbomwt u onvimeot.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJE OT 00bEMa MOTPyKEHHOH B
YKUJIKOCTb YaCTH TeJa.

2. OmpeneneHue  BBITAJIKMBAIOMICH  CWJIBI, JICHCTBYIOIEH Ha  TeJo,
MOTPYKEHHOE B )KUJIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHJIBI, JEUCTBYIOLIEH HA TEIIO
B )KHJIKOCTH, OT MACCHI TEa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTb BBITAJIKUBAIOLIEH CHJIBL,
JECUCTBYIONIEH HA TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT TUIOTHOCTH KUJIKOCTH.

o vk w N R
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5. KoHcTpynpoBanue apeomeTpa WIM KOHCTPYMPOBAHUE JIOAKH U
OIIpEIeNIEHUE €€ IPy30M0AbEMHOCTH.
Paspnen S. PaGora 1 MOIIHOCTH. DHEpPrusi.
Mexanundeckas padota. MOIIHOCTb.
[IpocTbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecusi pbluara. IIpumeHeHue npaBuia paBHOBECHsS pblyara K OJIOKY.
«3onoroe mpaBwino» MexaHuku. KIIJ[ mpocteix mexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexannueckass odHepruss. KuHeTmdeckass W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpaieHne 0THOrO BHJIa MEXAaHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.
Jemoncmpayuu.
1. IIpuMepsl MPOCTBIX MEXAHNU3MOB.
Jlabopamopnuie padbomot u onvimot.
1. Ompenenenue pabOThl CUIIBI TPEHUS TIPU PABHOMEPHOM JBM)KCHHM Tela
110 TOPU30HTAJIbHON MTOBEPXHOCTH.

2. HccienoBanue yciioBH paBHOBECHS pblyara.
N3mepenne KII/] HakIOHHOM INIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXAaHUYECKON YHEPIUM.

IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne ¢u3nkm Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HAINPaBICHO
Ha JOCTH)KCHHE JTUIHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.
B pesynbTaTe u3ydenus puU3NKM Ha ypOBHE OCHOBHOT'O OOIIEro o0pa3oBaHMS
y obyuatomierocs 0yayT cOpMHUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
4acTH:
1) naTpMOTHYECKOTr0 BOCIUTAHMS
e — MPOSIBJICHHE WHTEpECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
buznuecKon HAyKu;
e — IICHHOCTHOE OTHONICHHE K JOCTHKEHUSIM POCCHUCKUX YUEHBIX --(DU3UKOB;
2) rpaKaaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHNS
e — FOTOBHOCTH K aKTHBHOMY YYaCTHIO B OOCYKJE€HHUU OOIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMpoOJieM, CBS3aHHBIX C TPAKTHYECKUM TMPUMEHEHHEM
TOCTIKEHUN (DU3UKH;
e — OCO3HAHHE BAXKHOCTH MOPATHHO--3TUYECKUX NPHUHITUIOB B JACATEIBHOCTH
Y4EHOTI0;



3) 3cTETHYECKOr0 BOCIIUTAHUSA:

e — BOCIPHUSITHE ICTETHUUYECKUX KauecTB (PU3NYECKOM HAYKU: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUA |

e — OCO3HAaHHE IIEHHOCTU (HU3NYECKON HAyKH KaK MOIIHOTO HHCTPYMEHTa
IIO3HaHUsI MUpPA, OCHOBBI PAa3BUTHUs TEXHOJIOTHM, BaXXHEMIIEH COCTaBIAIOLIEH
KYJbTYpBI;

e — pa3BUTHE HAy4YHOU JOOO3HATEIHLHOCTH, WHTEpPECa K KCCIEN0BATEIHCKON
eI TEIbHOCTH;

5) popmupoBaHusi KyJbTYPbI 310POBbSI 1 IMOLMOHAJIBLHOI0 0J1ATONOJTYYHSsA:

e — OCO3HAaHHME IIEHHOCTH O€30MacHOro ooOpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTH TMPaBWI O€30MacHOTO TOBEICHUS Ha
TpPaHCIIOPTE, Ha JOpOrax, C AJIEKTPUUYECKUM M TEIJIOBBIM OOOpPYJOBAaHHUEM B
JIOMAIIIHUX YCIIOBUSIX;

e — c(hopMHUPOBAHHOCTh HaBbIKa peQICKCHH, TPHU3HAHWE CBOErO TIpaBa Ha
OImMOKY U TAKOTO e MpaBa y IPyroro 4eJIOBEKa;

6) Tpy10BOr0 BOCIMTAHMS

e — AKTUBHOE YYacTHE€ B PEIICHHHM MNPAKTUYECKUX 3adad (B paMKax CEMBH,
oOpa3oBaTelbHOM  OpraHu3alid, TropoAa, Kpas) TEXHOJIOTHYECKOH |
COLIMAJILHOM HANpaBJICHHOCTH, TPEOYIOIUX B TOM YHCIE U (U3HUYECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY MU3YUYEeHUIO podeccHii, CBI3aHHbBIX ¢ (PU3UKOMH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

e — OpHUEHTAllUid Ha TNpPUMEHEHHE (PU3NYECKUX 3HAHUW NI PEIICHUs 3a1ad B
00JaCTH OKpY’KaloIlel Cpeabl, IUIAHUPOBAHUS TIOCTYIIKOB M OIEHKH UX
BO3MOJKHBIX TTOCJICICTBUH JIJISI OKPYXKAIOIIEH CPEBI;

e — OCO3HaHHWE TJIOOAIBHOTO XapakTepa AKOJOTHYECKUX MpoOIeM U MyTed uxX
peLICHUS;

8) amanTranuu K HU3MEHAKIIMMCH YCJIOBHSM COLHAJILHOM M TPHPOIHON

cpeabl:

e — TOTPEOHOCTH BO B3aWMOJCHCTBMU TMPU BBHINIOJHEHUU WCCIECIOBAaHUN U
NPOEKTOB (DM3MUECKOW HAMPABICHHOCTH, OTKPBITOCTh OMBITY WU 3HAHUAM
APYTHX,

e — TIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
NEATEIbHOCTD;

e — TMOTPeOHOCTH B OPMUPOBAHUH HOBBIX 3HAHH, B TOM UUCIe (OPMYITHPOBATH
UJICU, TIOHATHUSL, TUTIOTE3bI O (PU3UYECKUX OOBEKTaX U SIBJICHUSAX;

e — Oco3HaHHE JeUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH
busuky;



e — IUJJAHUPOBAHHE CBOEr0 Pa3BUTHUA B MNPUOOPETEHUH HOBBIX (PUINYECKUX
3HAHUM,

e — CTpEMJICHHE aHAJIU3UPOBATH U BBISBIATH B3aUMOCBSA3U MPHUPO/bI, OOLIECTBA U
SKOHOMMKH, B TOM YHCJIE C UCIIOJIb30BAHUEM (PU3UUECKUX 3HAHUM;

e — OILICHKa CBOMX JCHUCTBUM C YYETOM BIIMSHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOXKHBIX TJIOOAJIBHBIX MOCIIEICTBHM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbTaTe OCBOGHHS MpOTrpaMMbl 1O (HU3MKE HA YpPOBHE OCHOBHOTO
o01ero oopa3oBanus y o0ydaromierocst Oyayt chopMUpOBaHbI MeTaNpeaMeTHbIE
pe3yJIbTaThl, BKIIFOYAIOIIHNE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBYS,
KOMMYHUKAaTUBHBIC  yYHHBEPCAJIbHBIC  Y4COHBIE  JICWCTBHSI,  PETYJISTHBHBIC
YHUBEPCAJIbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue aelcTBUS:

e BBIIBJISTH U XapaKTePU30BATh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBICHHM );

e YCTAaHABJIMBATH CYIIECTBEHHBI NPHU3HAK KJIacCU(PUKAIIMHA, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS,

e BBIIBISATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMsI B paccMaTpuBaeMbIX (hakTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBJIICHUSIM;

e BBIIBISATH TNPUYUHHO--CJICJACTBEHHBIC CBS3M TMPU HM3YYCHUU (PU3MUESCKUX
SIBJICHUH W TPOIECCOB, JeJaTh BBIBOJLI C HCIIOJIb30BAHUEM JCTYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHUM, BBIIBUTATh THUIIOTE3bI O B3aUMOCBS3IX
(bU3UIECKUX BEIIUYNH;

e CAMOCTOSITCJIPHO BBIOMpATh CHOCOO pelieHus y4eOHOM (GU3MYECKON 3aaauu
(cpaBHEHHE HECKOJIBKHX BAPHAHTOB pEIICHUsI, BEIOOp HanbojIee MOAXOISAIIETO C
y4éTOM CaMOCTOSITCIIFHO BBIJICICHHBIX KPUTCPHEB).

ba3oBble ucciieoBaTeJIbCKue 1eMCTBHA .

e HCIOJIb30BaTh BOIPOCHI KaK UCCIICAOBATEIILCKHN HHCTPYMEHT TIO3HAHHS;

e TMPOBOJUTH II0 CAMOCTOSITEIHPHO COCTABJICHHOMY IUIaHY OIBIT, HECIIOMKHBIHI
(bU3UYIECKHI SKCTIEPUMEHT, HEOOJIBIIIOE CCle0BaHNEe (DU3NISCKOTO SBJICHHUS,

e OIICHMBATh Ha MPUMEHHUMOCTh U JJOCTOBEPHOCTh MH(OPMAIINIO, TIOJYICHHYIO B
X0/ UCCIICIOBAHMS MITH DKCIICPUMCHTA;

e CAMOCTOSTEIIFHO (OPMYJIUPOBATH OOOOIICHUS M BBIBOJABI IO PE3yJbTaTaM
MPOBEAEHHOTO HAOJIOICHMS, OTIBITA, HCCIICIOBAHMS;



e MPOTHO3MPOBATH BO3MOXHOE JaNbHEHIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a
TaKKe BBIABUTATh MPEANOJIOKEHUS 00 WX pa3BUTUHU B HOBBIX YCJIOBHSX H
KOHTEKCTax.

Pabora ¢ undgopmanmeii:

e TPHUMEHATH PA3IMYHBIC METO/IbI, HTHCTPYMEHTHI U 3aIIPOCHI IIPH MOUCKE M OTOOpE
uH(pOpPMAIMM WM JIAHHBIX C Y4€TOM HPEIJIOKEHHON y4eOHOM (u3nuecKon
3a/1a4m;

e AHANMM3MPOBATh, CHCTEMATU3UPOBATh W WHTEPIPETUPOBATH HH(OpPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM MIPEICTABICHNUS;

e CaMOCTOSITENILHO BHIOMPATh ONTUMANBHYIO (pOopMy MpencTaBieHus HHPOPMAIHH
¥ WUTIOCTPUPOBATH pellaeMble 3aJjauid HECIOKHBIMH CXEMaMH, Juarpammamu,
UHOU rpauKoi U uX KOMOUHALIMSIMU.

KoMMyHHKaTHBHBbIE YHHBEPCAJIbHbIE YUeOHbIe AelcTBHS:

e B X0JIe 00CYXIIeHHUsI yIeOHOT0 MaTepuaia, pe3yJbTaToOB JJa00paTOPHBIX PadOT U
MPOEKTOB 33]1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOH TEMbI U BBHICKA3bIBATh
WJIeH, HalleJICHHBIC Ha pelIeHHE 3a7aud U MOAJep)KaHrue OJaroKelaTeIbHOCTH
OOIICHUS,

e COIOCTABJIATh CBOM CYXKICHHUS C CYXICHHUSMHU JPYTUX YYACTHUKOB JIHAJOra,
oOHapyXUBaTh pa3IN4ne U CXOJICTBO MO3UIINN;

e BBbIpaXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MMHCbMEHHBIX TEKCTAX;

e IyONMYHO NPEACTABIATh PE3YJIbTATHl BBIOJHEHHOIO (PU3NYECKOTO OIbITa
(9KCIIEpUMEHTA, UCCIIEIOBaHMSI, IPOEKTA);

e IIOHMMAaTh W MCHOJb30BaTh MPEUMYILIECTBA KOMAHIHOM W HWHAMBHUIYaJIbHOM
paboOTHI MPH PEIICHUU KOHKPETHOM (HU3UIECKON MPOOIICMBI;

e IIPUHHUMATh LIEJIM COBMECTHOH J1€ATEIbHOCTH, OPraHU30BBIBATH JEHCTBUS 1O €€
JOCTHKEHUIO: PpacIpenessTh poJiM, OO0CYyXJaTh IPOLECChl M Pe3ylbTaThl
COBMECTHOM paboTHI, 000011aTh MHEHHUS HECKOJIBKUX JTFOJICH;

e BBIMOJHATH CBOI 4YacTb pPabOThI, JOCTUTas KadeCTBEHHOTO pe3yjbTaTa IO
CBOEMY HANpaBICHUIO M KOOPIWHUPYS CBOM JEHCTBHUS C JIPYTMMH WICHAMHU
KOMaH/1bl;

e OIICHMBAaTh KadeCTBO CBOEro BKJaJa B OOLIMI MPOAYKT MO KPHUTEPUSM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YyUACTHUKAMU B3aUMOICHCTBHUS.

PeryjisiTUBHBbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

Camoopranuszanus:
e BBISBIISATH MPOOJIEMBI B JKU3HEHHBIX W YYEOHBIX CUTYalHSIX, TPEOYIOMUX IS
pelieHns pU3NUecKuX 3HaHUM;



OPUEHTUPOBATbCS B Pa3IM4YHBIX  NOAXOJAaX  MPUHATHS  pPELIEHUU
(MHOIMBHUIyaJIbHOE, TPHUHATUE PpELIEHUs B TpYyIIe, MNPUHATUHE PpPELICHUN
rpynmnom);

CaMOCTOSATEJIHO COCTABJIATh AJNTOPUTM pelleHus (U3MYECKOW 3alayu Wiu
IUIaHA HCCIIENOBaHUs C Y4YETOM MMEIOIIUXCS PEeCypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraéMble BApUAHThI PEIICHMUI;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYallUH U MPEAJiaraTh IJlaH €€ N3MEHEHHUS;
OOBSACHATHh NPUYUHBI JOCTUXKEHUS (HEJOCTHXKEHUSI) pe3yJIbTaTOB JIeITebHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTUBBI B JE€ATEIBHOCTh (B TOM YHCII€ B XOJ BBINOJHEHUS
($u3MUECKOro Mcciae0BaHUs WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MEHMBIINUXCS CUTYyaIUi, YCTAHOBICHHBIX OMIMOOK, BO3HUKILIUX TPYAHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIPYroro 4elioBEKa B XOJ€ CIOpa WIM JHUCKYCCHM Ha
Hay4YHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

NpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpH pelieHuu (HU3MYECKUX 3a7ad WU B
YTBEPXKACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYIOro.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy oOyuenusi B 7 Kjaacce mpeMEeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TOHATHS: (PU3WYECKUEe M XUMHYECKHE SBJICHUS, HaOIIOACHUE,
AKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, EIUHUIBI (PUINYECKUX BEIMYMUH, aTOM,
MOJIEKYJIa, arperaTHhIe COCTOSHUS BellecTBa (TBEPI0E, JKUAKOE, Ta3000pa3HOE),
MEXaHUYECKOE ABWKEHHE (PaBHOMEpPHOE, HEPABHOMEPHOE, MPSMOJIUHEWHOE),
TPACKTOpHS, PAaBHOJCUCTBYIOMAs cuiia, nedopmanus (ymnpyras, rmiacTHdecKas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznuyarh siBineHus (qud@ys3us, TEMIOoBOE MNBIKEHHE YAaCTUIl BEIISCTBA,
pPaBHOMEPHOE IBHKEHUE, HEPaBHOMEPHOE JBUKEHUE, VHEpLHS,
B3aMMOJICICTBUE TEJ, PABHOBECHUE TBEPIABIX TEJN C 3aKPEIUVIEHHOW OCHIO
BpalllCHUs, Iepeadya JaBJICHUS TBEPIABIMU TEJIAMH, XUIAKOCTSIMH WU Ta3aMHu,
aTMoc(epHOe aBlIeHNE, TUIABAHKE TEJ, IPEBPAIICHUS MEXaHUYECKOW YHEPTUN )
II0 ONUCAHUIDO HMX XAapaKTEPHbIX CBOWCTB K HAa OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIHX JaHHOE (PU3NYECKOE SBICHUE;

pacro3HaBaTh MPOSIBIICHUE H3YYEHHBIX (PU3UYECKUX SIBJICHUN B OKpYKalollleM
MHpE, B TOM 4ucjie (puU3nyecKue sSBICHUS B MPUPOJE: MPUMEPHI IBUKEHUS C
Pa3IMYHBIMUA CKOPOCTSAMHU B JKMBOM M HEXKHBOW NPUPOJE, HACHCTBUE CHUJIBI



TPEHHs] B MPUPOJIEC U TEXHHUKE, BIUAHHE aTMOCHEPHOro HAaBIECHUS Ha >KUBOU
OpraHu3M, IUIaBaHUE PbIO, pblYard B Telle YeJIOBEKa, MPU 3TOM NEPEBOJUTH
MIPaKTUYECKYIO0 3a/ady B Y4YeOHYIO, BBIIENATh CYIIECTBEHHbIE CBONCTBA
(mpu3HaKM) PU3NYECKUX SBJICHUN;

ONMKCHIBATh H3YYEHHBIE CBOWCTBA Ted M (PU3MYECKUE SBIEHUS, HCIOIB3YS
¢u3znueckre BeIUYMHBI (Macca, O0OBEM, IJIOTHOCTH BEIIECTBA, BpEMsd, MYTh,
CKOPOCTb, CPEIHsA CKOPOCTh, CUJIa YIPYTOCTH, CHJa TSAXKECTH, BEC Tella, CHIia
TpeHUsl, JaBieHue (TBEPAOro Teja, >KUIKOCTH, raza), BhITAJKHUBAIOUIAs CHIIA,
MexaHuueckasi paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbl, KO3(P(ULIUEHT
MOJIE3HOI'0 JACHCTBUS MEXaHM3MOB, KUHETHYECKas M MOTEHIUAIbHAs dHEPIHs),
OpU OINUCAHUM NPABWIBHO TPaKTOBAaTh (PU3MUYECKHM CMBICIT HCIOIb3YEeMbIX
BEJIMYUH, MX OOO3HAYCHUS U €AUHUIBI (U3UUYECKUX BEIUYUH, HAXOIUTh
(GopMyInbl, CBS3BIBAIONIME JIaHHYIO (PU3WYECKYI0 BEJIWYUHY C JIpPYTrUMU
BEJIMYMHAMH, CTPOUTh TpauKH U3YYCHHBIX 3aBUCUMOCTEH (U3UYCCKUX
BEJIUYWH;

XapaKTepru30BaTh CBOMCTBA TeN, (PU3UYECKHE SIBJICHUS W MPOLECCHI, UCIIOIb3YS
mpaBujia CJIOKEHUs cuil (BAOJb OJHOM TpsiMoi), 3akoH ['yka, 3akoH Ilackais,
3aKOH Apxumesa, IpaBWIO paBHOBecUsl pbiuara (0J0Ka), «30J0TOE MPABUIIO
MEXaHUKH, 3aKOH COXPaHEHMsS MEXaHWYECKOW SHEpPruu, IpU STOM [1aBaTh
CJIIOBECHYI0 (OpPMYIHMPOBKY 3aKOHa W 3alHChIBaTh €ro MaTeMaTUYeCKOe
BBIPA)KEHUE;

OOBSCHATHh (PU3MUYECKHE SIBJICHUS, MPOIIECCHl U CBOWMCTBA TeJl, B TOM YHUCJE U B
KOHTEKCTE CHUTYyalluid NPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYUHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOTHYECKUX
maroB ¢ omnopod Ha 1-2 W3yYEHHBIX CBOWCTBA (PUBMYECKUX SIBJICHUH,
(bu3MUECKNX 3aKOHA UITM 3aKOHOMEPHOCTH;

pemiath pacy€THbIe 3a7aud B 1—2 nHEWCTBHS, MUCHONB3YS 3aKOHBI U (POPMYIIHI,
CBsI3BIBAIONINE (DM3MYECKUE BEIUYMHBI: Ha OCHOBE aHAIM3a YCIOBUA 3aJa4d
3aMKCHIBATh KPATKOE YCIOBHE, MOJICTABIATh (PHU3NYECKUE BETUIMHBI B (DOPMYITBI
U TPOBOJWTH PAcCYEThl, HAXOAWTHh CIPABOYHBIC JaHHBIC, HEOOXOIWMBIE ISt
pelieHusl 3aJad, OICHUBATh PEATUCTHYHOCTh TOIYYEHHOW (HU3MYECKOM
BEJIMYMHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIH (HU3UIECKUX
METOJI0B, B ONHCAHUM HCCIIEIOBAHUS BBIJIEIATH MPOBEPSIEMOE MPEANOIOKEHUE
(TUmoTe3y), pa3nuyaTh U HHTEPIPETUPOBATH MOTYUYECHHBIA PE3yIbTaT, HAXOAUTh
OIIMOKH B XOJI€ OMBITA, JIEIATh BHIBOBI IO €r0 PE3YJIbTaTaM;

IPOBOAUTH OIBITHI MO HAOMIOMEHUIO (DU3UYECKUX SBICHUA WIN (PU3HUECKHX
CBOMCTB Ten: (OpPMYIUpPOBATh MPOBEPSEMbIE NPEANOIOKEHUSA, COOUPATH



YCTAHOBKY M3 NPEIJIOKEHHOrO0 O00OpYIOBaHHUSA, 3alHUChIBATh XOJ OIBITA U
bopMynHUpPOBATH BHIBOJIBI;

BBIMIOJHATh MPSAMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAacChl Tela, 00bEMa,
CWJIBl U TEMIIEPATYPBI C HUCMOJIb30BAHUEM AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB,
3alMChIBaTh TOKa3aHUs MpPUOOPOB C YY4E€TOM 3aJaHHOM  aOCOJIIOTHOU
IIOIPEIIHOCTH U3MEPEHUN;

OPOBOAUTH MCCIEIOBAaHUE 3aBUCHUMOCTU OJHOM (DU3MYECKOW BEITUYHHBI OT
Ipyrod C UCHOJIb30BAHUEM TMPSAMBIX HU3MEpPEHUN (3aBUCUMOCTH NYTH
PAaBHOMEPHO JABMXKYIIErocs Tela OT BPEMEHHM JBHUXKEHUS Tesa, CUJIbl TPEHUS
CKOJIbKEHHMsSI OT Beca Tesa, KayecTBa OOpabOTKM TOBEPXHOCTEH Ten u
HE3aBUCHUMOCTH CHJIbI TPEHHsS] OT TIUIOMIAJAN CONPUKOCHOBEHUS TEJ, CHIIbI
yIPYrOCTH OT Y/UIMHEHHUS TPYKHUHBI, BBITAJKUBAIOUIEH CHUJIBI OT 00BEMA
NOTPY>KEHHON YacTH Tejla U OT IUJIOTHOCTU >KUIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH Te€Ja, OT THyOMHBI, Ha KOTOPYIO TMOTPYKEHO TeN0, YCIOBUU
IUTaBaHUsl TeJ, YCJIOBUW paBHOBECHS pbluara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUU Y4E€OHOTO HCCJIEAOBAaHMS, COOMPATh YCTAHOBKY M BBIMOJHSTH
U3MEpEeHHUs, Clieysl TMpEeAJIOKEHHOMY IUIaHy, (UKCHpPOBATh pE3yibTaThl
MOJIY4YEeHHON 3aBHUCHUMOCTH (DU3UUYECKUX BEJIMYMH B BHUJAEC MNPEIIOKEHHBIX
TabJIUIl ¥ TpadUKOB, AeNaTh BEIBOABI MO pe3yIbTaTaM MCCIIEIOBAHUS;
IPOBOAUTH KOCBEHHBIE M3MEpeHUsl (U3HUECKUX BEIMUYMH (IJIOTHOCTH BEUIECTBA
KUJKOCTH M TBEPAOrO Teja, CHJa TPEHHS CKOJIbKEHHUS, HABJIECHHUE BO31yXa,
BBITAJIKABAIOIIAsl CUJa, ACHCTBYIOIIAs HA MOTPYKEHHOE B KUIKOCTH TEJIO,
KO UIIMEHT TOJIE3HOTO0  JEHUCTBUS  NPOCTHIX  MEXaHM3MOB),  CIEAys
NPEIJIO)KEHHOW MHCTPYKIMHM: TIPU  BBINIOJHEHWHW U3MEpPEHU coOupath
AKCHEPUMEHTAIBbHYIO YCTAHOBKY U BBIYUCIATH 3HAUEHUE UCKOMOU BEJIMYHHBI,
coOJIro1aTh TpaBUja TEXHUKH OE30IaCHOCTH IpU padoTe ¢ J1abopaTOpPHBIM
000py1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JAMHAMOMETp, COOOIIAIOIINECs] COCYIbl, OapomeTp, pblyar,
IIOJIBMKHBIN ¥ HETIOJIBUKHBII OJIOK, HAKJIOHHAs! IUIOCKOCTB;

XapaKTepHu30BaTh NMPUHIUMBI ACHCTBUA HU3YYEHHBIX NMPUOOPOB U TEXHUYECKUX
YCTPOKCTB C OMOPOM HAa UX ONHCAHUSA (B TOM YUCJE: MOJIIIUIHUKNA, YCTPOUCTBO
BOJIOIIPOBOJIA, TUAPABIMYECKHM IPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOU
HAcoC, apeoMeTp), MCMOib3ysd 3HaHHUS O CBOMCTBaX (pU3MUECKUX SBICHUHA U
HE00X0ANMBbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

HOPUBOANTH MPHUMEPHl (HAXOAUTH MHPOPMALIMIO O MPUMEpPax) MPaKTHUYECKOT O
UCTOJIb30BaHMs (PU3NUECKUX 3HAHUM B OBCEIHEBHOM XKU3HU JIJIsI 0OECTICUeHHUSI
0e30omacHOCTH Mpu OOpalieHuH ¢ TpUOOpaMu U TEXHHUYECKUMH yCTPOICTBaMH,



COXPAHEHUS 3JI0pPOBbsI M COOIIOAEHUS HOPM SKOJOTMYECKOTO MOBEIACHUS B
OKPYKAIOIIEU CPEAE;

OCYIIECTBIISITH OTOOP UCTOYHUKOB HH(POpMAU B MIHTEepHETE B COOTBETCTBUH C
3aJJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIUXCS 3HAHUUM U IYTEM
CPaBHEHUS Pa3IMYHBIX UCTOYHUKOB BBLACISTh HH(POPMALIMIO, KOTOPast SBISETCS
IPOTUBOPEUHUBON MU MOKET OBITh HEJJOCTOBEPHOIA;

UCIIOJIb30BaTh TPHU BBHINOJHEHUM Y4YEOHBIX 3aJaHUN HAy4YHO--TIOMYJISPHYIO
AUTepaTypy GU3NUECKOro coepKaHusl, CIIpaBOYHbIE MaTEPHUAJIbI, PECYPCHI CETU
Wnrtepner, BnageTs npuéMamMu KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHUs
uH(pOpMAaIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

co3aBaTh COOCTBEHHbIE KPAaTKUE MUCbMEHHbBIE U YCTHBIE COOOIICHHSI HA OCHOBE
2—-3 WCTOYHMKOB HH(POpMalUK (PUINYECKOrO COJepKaHUs, B TOM YHCIE
nyOJIMYHO JenaTh KpaTKue COOOUIEHUsI O pe3ysbTaTax MPOEKTOB MM y4eOHBIX
VICCIIEIOBAHUN, TPU OTOM TI'PaMOTHO MCIIOJIb30BaTh W3YYEHHBIM NOHATUNHBIN
anmapar Kypca (GU3HKH, COMPOBOXK/IATh BHICTYIUICHUE MPE3CHTAILINEH;

OpU  BBIMOJHEHUU YYEOHBIX TMPOEKTOB M UCCIENOBAHUN pacCIpeaeiiaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBHH C MOCTABJICHHBIMU 3aJja4aMH, CJIECIUTh
3a BBINOJHEHUEM IUTaHA IEUCTBHI, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIHN BKJIA]] B
NEATEIIBHOCTh TIPYIIIBI, BBICTPAMBATh KOMMYHUKATHUBHOE B3aUMOJCHCTBUE,
YUMTBIBasi MHEHUE OKPYKAIOIIUX.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [IOK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmmorexa [OK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 CtpoeHue Bele 1
TPOCHEE BemectEa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



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

https://m.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya nqaBneHus: TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12
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IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsbl
1 ®du3nKa — Hayka O MPUPOJIE. 1
SIBnenus npupoabl
2 dusndecKue ABICHUS 1
3 dusndecKue BETMIHHBI U UX 1
U3MEpPEeHNE
Ypok-uccnenoanue "N3mepenne
4 TEeMIEPaTyphl MPU TOMOIIU 1 1
XKHUJAKOCTHOTO TEPMOMETpA U JaTUHKa
Temneparypsl"”
MeTto1bl HAy4HOTO TO3HAHMUSL. Eu6 1OK
. nonmoTexa
5 Onucanne GU3NIECKUX SIBJICHUM C 1
. https://m.edsoo.ru/ff09f72a
MTOMOIIBIO MOJIENeH
Ypoxk-uccnenoanue "[IpoBepka
5 TUIOTE3bl: JATBHOCTD MOJIETA IIAPHKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
OobIie, yem OoJibIle BhICOTa MycKa"
Crpoenue BemectBa. OMBITHI,
bubnunoreka [JOK
7 JI0Ka3bIBAIOLIME JUCKPETHOE 1 1
https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEIlleCTBa
bubnunoreka [JOK
8 JIBMyKeHre yacTull BElecTBa 1 1
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoanue «OnbITHI MO

9 HAOJIIOICHUIO TETIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHMSI BEILIECTBA
Oco0OeHHOCTH arperaTHbIX COCTOSTHUN
11 BoJbI. O000IIIEHNE TI0 pa3eTy bubmmoreka [JOK
«IIepBOHaYanbHBIE CBEAEHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHHU BEIIECTBA»
MexaHn4deckoe ABUKEHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE brbmmorexa [OK
https://m.edsoo.ru/ff0a05c6
TIBHKCHHE
bu6moreka [IOK
13 CxopocTs. EMMHHLEL cKopoctH https://m.edsoo.ru/ff0a079c
14 Pacuer mytu u BpeMeHU ABMKEHUS bubmorexa IOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepriusa. Macca — mepa bubmuorexa [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IInoTHocTh BemecTBa. PacueT macchl bubnuorexa [JOK
16
1 00beMa TeJia 1o €ro TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
IJIOTHOCTH TBEPJIOTO TEIIa»
18 Pemenne 3agau o treme "I1moTHOCTD bubmuoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuia KaK XapaKTepHUCTHKa
19 B3auMoeicTeud ten. Cuna
ynpyroctu. 3akoH ['yka
20 JIaGopatopHas pabota «/3yuenue

3aBUCHUMOCTH PACTAKCHUA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

(medopmaryin) NpyKHHBI OT
MPUIIOKEHHON CHJIBI)

21 SIBnenue Taroreuus. Cruia TSDKECTH
CBsi3b M@Ky CUJION TSKECTH U
N bubnuorexa [JOK
22 Maccoi Tena. Bec tenma. Pemenue
" " https://m.edsoo.ru/ff0al778
3aja4 1o teme "Cuiia TshKecTu

23 Cuna TshDKeCTH Ha JAPYrux IlaHeTax. bubnuoreka [JOK
@u3nYecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

bubmmoreka [{OK

24 Hsmepenne cui. Jlunamomer

P A p https://m.edsoo.ru/ff0al8cc
bu6moreka [IOK

25 Bec Tena. HeBecomocTs

https://m.edsoo.ru/ff0al778
CrnoxeHne IByX CHUJl, HallpaBIICHHBIX
26 10 OJHOM IT 5[?\’;;171 ’ bubmorexa OK
8 N p ’ https://m.edsoo.ru/ff0ala70
PaBHOfelicTBYIOIIAS CHIT

97 Pemrenue 3agad mo reme
"PaBHoaeiicTBYyIOIIAsA crt"

28 Cuna tpenus u e€ Bupl. TpeHue B bubnuorexa [JOK
MPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHas pabora «3y4yeHue
3aBUCHMOCTH CHJIBI TPCHUS

bubmuoreka [JOK
29 CKOJIB)KCHHUS OT CUJIbI IaBJICHUS U
https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAFOIITNXCS
TTOBEPXHOCTEH»

30 Pewienue 3agau Ha onpeneneHue
PaBHOAEHCTBYIOIIEN CUJIIBI

31 Pemenne 3agau mo Temam: «Bec bu6mmoreka [JOK

Tenay, «I'papuueckoe n3obpaxkeHue

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
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https://m.edsoo.ru/ff0a1b9c
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https://m.edsoo.ru/ff0a1de0

cuny, «Cunbly, «PaBHOAEHCTBYIONIA
CHLII»

KonTposnsHas paboTa mo Temam:
«MexaHn4eckoe JBIKeHue», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«['padruaeckoe n300pakeHUE CHITY,
«Cub»
33 Hasnenue. CiocoObl yMEHBIIICHUS U bubnuorexa [JOK
YBEIIMYECHUS JABICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHnue raza. 3aBUCUMOCTD
34 aBJIEHUS ra3a oT 00BéMa bubmorexa LOK
’ https://m.eds00.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua maBieHus TBEPALIMU
35 Tenl;njrln mj KOCTSIMH H £§3aMH bubmorera [IOK
> HKHA ’ https://m.edsoo.ru/ff0a25b0
3akon Ilackans
36 JlaBiaeHue B )KUIKOCTH U rase, bubmuorexa [JOK
BBI3BAHHOE JEUCTBHUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenne 3amad mo teme «JlapneHue B bubnuoreka [JOK
JKAIKOCTH U rase. 3akoH Ilackais https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coooiaronyecs cocyasnl
raom A https://m.edsoo.ru/ff0a2970
39 I'uppaBauueckuii mpecc bubmorexa LOK
P P https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuineBoit
JKUJKOCTHBIN HAacoc
41 Atmocdepa 3eMiH ¥ IPUYHUHBL €€ bubnuoreka [IOK
CYILLECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATMocdepHoe bubnuoreka [IOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
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https://m.edsoo.ru/ff0a2b5a

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

H3mepenne atMochepHOTo JTaBIICHHS.

bubmuoreka [JOK

43 OmneiT Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(EPHOTO
44 JTABJICHUS OT BBICOTHI HaJl YDOBHEM bubnmorexa LHOK
https://m.edsoo.ru/ff0a2fc4
MOps
45 Bapomerp-anepoun. AtmochepHoe bubnuoreka [JOK
JIABJICHUE HA Pa3JIUYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amgau mo reme "
AtmocdepHoe naBneHue"
JlelicTBUE )KUJIKOCTH W Ta3a Ha
47 MIOTPY’KEHHOE B HUX TEJO. bubamorexa [IOK
https://m.edsoo.ru/ff0a3276
ApxumMmenioBa cuia
JlabopaTtopHas pabora «OnpeneneHue
48 BBITAJIKUBAIOIICH CHIIBI, bubmuorexa [JOK
JEUCTBYIONIEH HA TEJO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTb)»
JlaGopaTopHas paboTa 1o Teme
49 «Hccaenosanue 3aBUCUMOCTH Beca bu6mmoreka [IOK
Teja B BOJAE OT 00BbEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacTU TEIa»
50 [InaBanme Ten bubmorexa HOK
https://m.edsoo.ru/ff0a3a96
JlaGopaTopHas pabota
51 "KoHcTpynpoBaHue apeomMeTpa uin
KOHCTPYHPOBaHUE JOJKHU U
omnpeneneHue e€ rpy30noabEMHOCTH"
52 Pemenue 3amgau no temaM: «I1naBanue bu6mmoreka [JOK



https://m.edsoo.ru/ff0a2b5a
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cyaoB. Bo3ayxoniaBanuey,
«/laBiieHne TBEPIBIX TEIN, )KUIKOCTEN
U Ta30B»

https://m.edsoo.ru/ff0a3654

KonTtposnsHas paboTa o teme

53 «/laBieHne TBEPABIX TEIN, KUIKOCTEH

Y Ta30B»
bubmmoreka [{OK

>4 Mexanuieckas pabota https://m.edsoo.ru/ff0a3f82

bubmmoreka [IOK

55 MonirocTs. EARHUIE! MOMIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoBanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM TpH 1
noanéMe o Jectauie"”

57 [Ipoctbie MexaHu3mbl. Poiyar.

PaBHOBecue cuil Ha peryare
Poruaru B TexHuke, ObITY ¥ IPUPOJIE.

58 JlaGopaTtopHnas pabota 05 bubnuoreka [IOK
«HccnenoBanue ycnoBHuil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara»

59 Pemenne 3agau 1mo Teme «YciIoBHUS bubnuoreka [JOK
paBHOBECHS pbluara https://m.edsoo.ru/ff0a48a6
Koaddumuent monesnoro aeicTeus

50 MexaHusma. Jlaboparopnas paboTa 05
«3mepenue KIIJ] HakinoHHOM
MJIOCKOCTH

61 Pemenue 3agau no teme "Pabora, bu6mmoreka [JOK
MotHocTh, KIT" https://m.edsoo.ru/ff0a4c48

62 MexaHnyeckasi 3HEPTHs. bubnuoreka [IOK



https://m.edsoo.ru/ff0a3654
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Kunernueckas 1 noreHuuaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUs MEXaHUYECKOU
SHEPrUU

bub6mmorexa [{OK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT I10 TEME
"DKCcnepUMEHTAIbHOE OTIpEAETICHUE
W3MEHEHUS] KHHETUYECKON 1
MOTEHIIUATLHON YHEPTUU TIPU
CKAaThIBAaHHMH TeJa MO HAKJIOHHON
IJI0CKOCTH"

65

KonTponbHas paborta no teme
«PaboTa 1 MOIIHOCTh. DHEPTrUs»

66

PeseprubIit ypok. PaboTta ¢ Tekcramu
no TeMe "MexaHnueckoe IBuxkeHue"

bu6moreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBubIit ypok. PaboTta ¢ Tekcramu
o teme "JlaBieHue TBEPIBIX T,
SKUJIKOCTEN U ra3os"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBubIit ypok. PaboTta ¢ Tekcramu
o teMme "Pabora. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

12
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