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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o (¢u3MKe HAa YpPOBHE OCHOBHOIO 0OILIEro oOpa3oBaHMs
COCTaBJICHAa HAa OCHOBE MOJOXEHUM M TpeOOBAHUU K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOW MPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboyeit TporpaMMbl BOCIIUTAHUS U
Konuenuun npenonaBanusi yaeoHoro npeamera «Dusmkay.

ConepkaHue mporpaMMbl 1O (U3MKE HampaBiIeHO Ha (opMupoBaHHUE
€CTECTBEHHO-HAYYHOH TPaMOTHOCTH OOYYAIOIMIMXCS M OPraHUu3aldi0 HU3yICHHS
¢u3MKn Ha AESITETHHOCTHOW OCHOBe. B mporpamMme mo (u3HWKe yYUTHIBAIOTCA
BO3MOXKHOCTH ydeOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JINYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM OOYy4eHHUs, a TAKKe
MEXMPEIMETHBIE CBA3M €CTECTBEHHO-HAYyYHBIX Y4E€OHBIX NMPEAMETOB HA ypPOBHE
OCHOBHOTI'O 00111er0 00pa30oBaHUsI.

[Iporpamma 1o gu3rke ycTaHaBIUBAET paclpeesieHne yueOHOro Marepuana
o rojgam oOyueHus (MO Kjaccam), MpejiaracT MPUMEPHYIO MOCIeI0BaTEbHOCTD
U3YyYEHUsl TEM, OCHOBAHHYIO Ha JIOTUKE DPa3BUTHUS IMPEIMETHOIO COJIEp)KaHUS U
yu€Te BO3PACTHBIX OCOOEHHOCTEN 00yUaroIuXCsl.

[Tporpamma no ¢usuke pa3paboTaHa C ILEJIbI0 OKa3aHWUsS METOANYECKOU
MIOMOIIIM YYUTENIO B CO3JaHUH pabovell mporpaMMbl IO y4eOHOMY MPEAMETY.

®dusuka SBIAETCA CHCTEMOOOPA3YyIOMMM M  €CTECTBEHHO-HAYYHBIX
y4EOHBIX MPEAMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI JI€KaT B OCHOBE IIPOLIECCOB
U SIBIIGHUM, M3ydyaeMbIX XHUMHUEH, OHOJIOTHEH, acTpOHOMUEH U (PU3NUECKOU
reorpaduelf, BHOCUT BKJAJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
OpeOCTaBsieT HamOojee sACHble 00pa3lbl MPUMEHEHHs] HaydHOTO METOo]a
MO3HAHUS, TO €CTh CIIOCO0a MOy4EHHS JOCTOBEPHBIX 3HAHUN O MUpE.

OpHa W3 TIaBHBIX 3a/a4d (PU3MYECKOTO OOpa3OBaHMsI B CTPYKType OOIIero
o0pa3oBaHusl COCTOUT B (DOPMUPOBAHHM €CTECTBEHHO-HAYYHOW TPaMOTHOCTH H
MHTEpeca K HayKe y 00y4aronIuxcsl.

N3ydenne ¢Qu3ukun Ha 0a30BOM ypOBHE MpEAIOJaracT OBJIaJICHHE
CIEYIOIIMMU KOMIETEHTHOCTAMH, XapaKTEPU3YIOIMMHU €CTECTBEHHO-HAYYHYIO
TPaMOTHOCTb:

e HAy4yHO OOBSCHSATH SIBJICHMUS,;

e OIICHMBATH U MOHUMATh OCOOCHHOCTH HAYYHOT O UCCIIETOBAHNUS;

e UHTEPIPETUPOBATh  JIaHHbIE M KCIOJb30BaTh  HAay4yHbIE
JI0Ka3aTeNIbCTBA JJIsl TIOJy4EHUS BBIBOJIOB.

[enu wusydyeHus (PU3UKK Ha YypOBHE OCHOBHOI'O OOIIEro o0Opa3oBaHUS
ompeneneHsl B Konuenmuu mnpenoaaBaHus ydyeOHoro mnpenmera «@Dusuka» B
oOpa3oBaTelbHBIX opraHusauusax Poccuiickoit ®enepaiuu, peamu3yroumx
OCHOBHBIE ~ 0011€00pa3oBaTeNbHBIE MPOTPaMMbl, YTBEPXKAEHHOMW  pelIeHUuEM



Konnernn MunucrepctBa npocenienus Poccuiickoit deaeparuu (IpoTOKoa OT 3
nexadpst 2019 r. Ne [TK-48H).
Hesan uzyyeHus Gpusnku:

NpUOOpPETeHHE WHTEpeca W CTPEMIICHHMsS] OOYydJaromMXcsi K HaydYHOMY
W3YUYCHUIO TPUPOBI, PA3BUTHE HMX HHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

pa3BUTHE TIPEICTABIICHUN O HAYYHOM METOJIE TTO3HAHUSA U (POPMUPOBAHHE
MCCIIEIOBATEIBCKOTIO OTHOIICHUS K OKPYXAIOIIUM SIBIICHUSIM;
dbopMUpOBaHWE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjabTaTa HW3ydEHUS
OCHOB CTPOEHHUS MaTepuu U (HYHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TIPEACTABICHUNW O POIM (U3UKU ISl PA3BUTHS JPYTUAX
€CTECTBCHHBIX HAYK, TEXHUKHA U TEXHOJIOTUH;

pa3BUTHE  TPEACTABICHMM O  BO3MOXHBIX  cdepax  Oynyuiei
npoecCHOHaTbHOU NEATEIIbHOCTH, CBI3aHHOW C (DM3MKOM, MOATOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HalpaBIICHUU.

JlocTikeHne 3THX Ielieid NporpaMMbl MO (PU3MKE HAa YPOBHE OCHOBHOI'O

o011ero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CISAYIONINX 3a1a4.:

npuoOpeTeHne 3HAaHUW O JIUCKPETHOM CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUECKHX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSX;

MpuoOpEeTeHNEe YMEHHI OINMUCHIBATH U OOBSCHITH (DU3UYECKUE SIBJICHUS C
MCIOJIb30BAaHUEM TIOJTYUCHHBIX 3HAHUM;

OCBOCHUE METOJOB pELICHUS] MPOCTEUIINX pacuy€THBIX 3aJad C
UCIOJIb30BAaHUEM buznIecKux MOJIEIeH, TBOPYECKUX u
MIPAKTUKO-OPUEHTUPOBAHHBIX 3371aY;

pa3BUTHE YMEHUHN HaAOJI0/1aTh MPUPOAHBIC SIBICHUS U BBIMOJIHATH OMBITHI,
nabopaTopHbie  padOThl W  OKCIEPUMEHTAIBbHBIC HWCCIEAOBAHUS C
WCIOJIb30BAaHUEM U3MEPUTENBHBIX TIPUOOPOB;

OCBOCHHUE MPUEMOB pabOThl ¢ MH(MOpMaIMEH (PU3NUECKOTO COACpKAHUS,
BKJIFOYAsi HHPOPMAITUIO O COBPEMEHHBIX JOCTIDKCHUSAX (PH3UKH, aHAIN3 U
KPUTUYECKOE OlIEHUBaHUEe MHGOpMaLINH;

3HAKOMCTBO €O c(hepamu npodeccuoHambLHON AESITEIbHOCTH, CBA3aHHBIMU
C (u3MKOM, M COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBaHHBIMH Ha
JOCTIKEHUSIX (PU3NUECKON HAYKH.

Ha uzydenue ¢usuku (0a30Bblil ypOBEHb) HA YPOBHE OCHOBHOI'O OOILIEro

oOpa3oBanus oTBoAuTCs 238 yacoB: B 7 kiacce — 68 4yacoB (2 yaca B HEJEN0), B 8
Kjacce — 68 yacoB (2 vaca B HeAenmo), B 9 kiacce — 102 gaca (3 yaca B HeelO).



COJEPXAHUE OBYUYEHUA

7 KJIACC

Paznen 1. ®usuka u eé pojib B MO3HAHUM OKPYKAKOIIEr0 MUPA.

®u3nka — Hayka o mpupone. fBneHus npuponpl. PU3UYECKUE SBICHUS:
MEXaHWYECKHUE, TEMIIOBBIC, AJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckne BenMuuHBL. M3Mmepenue Qusnyeckux BenuduH. Duznyeckue
npubopsl. [lorpemHocts n3Mepenuii. MexayHapoiHas CUCTeMa €IMHULL.

Kak ¢usuka u gapyrue ecTecTBEHHbIE HAyKH HW3Yy4alOT TMPUPOIY.
EcrecTBeHHO-HAay4YHBI METOJ| TMO3HAHUS: HAOIIOACHHUE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0OBICHEHUE
HabmoaemMoro siBneHus. Onucanue PU3NIECKUX SBJICHUM C TOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHUE, MArHUTHBIC, CBETOBBIE

SIBJICHHSL.
2. Dusnueckue NpuOOpsl U MpoLEeaypa MPSIMbIX U3MEPEHUN aHAJIIOIOBBIM H
UM (ppPOBBIM TPUOOPOM.

Jlabopamopuuvie pabomul u onvimol.

OnpeneneHue HeHbl JENCHUs KAl K3MEPUTEIBHOTO MpUudopa.
N3mepenne paccTossHUM.

N3mepenue 00bEMa )XUIKOCTH U TBEPJOTO TeENa.

Onpenenenne pazMepoB MAJIBIX TEL.

N3mepenue teMmeparypel HpU IOMOIIM KUIAKOCTHOIO TEPMOMETpa MU
JlaTYMKa TEMIIEPATYPHI.
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6. IIpoBenenue ucciaenoBaHUs MO MPOBEPKE TMIOTE3bI: JAJIBHOCTH IOJETA
niapvKa, MylmeHHOr0 TOPU30HTAIILHO, TeM OOJbIlle, YeM OOJIble BhICOTA
IyCKa.

Pa3znea 2. [lepBoHayaibHbIE CBEIeHNS O CTPOEHNH BellecTBA.

CrpoeHue BemecTBa: aTOMbl M MOJEKYJbI, HX pazMepbl. ONbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxenune yactur BemectBa. CBs3b CKOPOCTH JBWUKEHHS YacTHL C
Temriepatypoil. bpoyHoBckoe nBrkenue, nuddysus. BzaumosjeiicTBue dvacTuil
BEILIECTBA: MPUTSKEHUE U OTTAIKMBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHHUE Ta30B, KUAKOCTEN M TBEPIBIX
(kpucTa/NIMuecKux) Tea. B3auMocBsI3b MEXIy CBONCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. Oco0eHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaOmionenue OpOyHOBCKOTO JBUKEHHUS.



2. Habmoaenue nuddys3umn.
3. HaGmonenue  siBneHU#,  OOBSCHAIOMIMXCA  MPUTSHKEHUEM WM
OTTAJIKUBAHUEM YaCTHI[ BEILIECTBA.

Jlabopamopuwvie pabomul u onvimol.

1. OneHka JauUaMeTpa aroMa METOAOM psAaoB  (C  HMCHOJb30BAaHUEM

dbotorpaduii).

2. OmbITHI O HAOJIOICHUIO TETIOBOTO PACITUPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO ACHCTBUSI CHUIJT MOJIEKYJIIPHOTO MPUTSIAKEHUSI.

Pa3nen 3. /IBu:keHHe U B3auUMojeilicTBHE TeJl.

Mexannueckoe JBWKEHHE. PaBHOMepHOE W HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JIBHXKEHUU. Pacu€r mytu u
BPEMEHHU JIBUKECHUS.

SBnenue wHepuuu. 3aKOH HMHEpUMHM. B3anmonencTBue Ten Kak MPUYMHA
W3MEHEHHSI CKOPOCTU [IBHDKEHUsI Teld. Macca Kak Mepa HHEPTHOCTH Teda.
[InotHOCTH BemiecTBa. CBSA3b IUIOTHOCTH C KOJUYECTBOM MOJIEKYJ B E€IUHUILIC
0o0BEMa BelIECTBA.

Cuiia Kak XapakTepUCTUKa B3auMoJiecTBUs Tel. Cujla ynpyrocTd M 3aKOH
I'yka. M3MepeHne CUIIbl C MOMOILIBIO IUHAMOMETpA. SIBIEHHE TATOTEHUSA U CUJia
TskecTH. CHita TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. Crioxxenue
CWJI, HAMPABJICHHBIX MO OAHOUN mpsimoil. PaBHOoaelcTByromas cuii. Cuiia TpeHusl.
TpeHue CKOIbXKEHUS U TPeHHE MOKOos. TpeHue B MpUpoJIe U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHn4ecKkoro JBUKEHUS Tea.

N3mepeHue CKOpoCcTH MPSIMOIMHENHOTO JIBUYKCHUS.
HaGmronenue siBjeHsST MHEPIIHH.

HaGmonenne n3MeHeHusi CKOPOCTH MPU B3aUMOJICHCTBUU TEIL.
CpaBHeHUE Macc 1Mo B3aUMOJICHCTBUIO TEIL.
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CrnoxeHue cuj, HapaBJIEHHBIX 110 OJHOM MPSIMOM.

Jlabopamopusie padbomul u onvimel.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOI'O JBMKEHUs (IIapuKa B KHJIKOCTH,
MOJIEJH DJEKTPUYECKOT0 aBTOMOOWIISI U TaK Jlajiee).

2. OmpezeneHue CpelHEW CKOPOCTU CKOJNbXKEHHS OpycKa WM LIapuKa IO
HAKJIOHHOM TIIOCKOCTH.

3. OmnpezeneHre MIOTHOCTH TBEPAOIO TEA.

4. OmnbIThI, JIEMOHCTPUPYIOUIME 3aBUCUMOCTb pacTsKeHus (aedopmaiun)
IPYXUHBI OT TPUJIOKEHHON CUJIBIL.

5. OmnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIBI TPEHHS CKOJIbKEHHUS OT
Beca Teja U XapaKTepa COMPUKACAIOLINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHre TBEPABIX TeJl, KUAKOCTEH U ra3oB.



Janenue. CriocoObl yMEHBIICHHS M YBEJIUYEHUS JaBieHus. J(aBneHue rasa.
3aBUCUMOCTh JaBJCHHsS Ta3a OT 00béMa, Temmeparypbl. [lepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTSIMH W razamu. 3akoH [lackama. [IHeBmaTnueckue
MaIuHbl. 3aBUCUMOCTh JaBJICHHS KUJIKOCTH OT IIyOuHBI. ['mapocraruyeckuii
napajaokc. CooOmaroniuecs cocyasl. [ uipaBnuyeckue MEXaHU3Mbl.

Atmocdepa 3emin u atmocepHoe AamieHue. [IpuuuHbBI CyliecTBOBaHUS
BO3AymHON 06osouku 3emuu. OmnbiT Toppuuennu. M3mepenue arMmochepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOpPHI.
[Tpubops! 11 u3MepeHus: aTMOoCc(PEPHOTO JABICHHUS.

JlelicTBrE KUIKOCTU U rasa Ha MOIPYyKEHHOE B HUX TeJO. BrITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxonnaBaHue.

Hemoncmpayuu.
3aBUCUMOCTb JABJICHUS ra3a OT TEMIIEPATYPBI.

Ilepenada naBneHUs KUJIKOCTHIO U Ta30M.

CooOuraromuecs: COCy/bl.

['mpapaBnrueckuii mpece.

[IposiBnenue nercTBUst aTMOC(EPHOTO JTaBICHUS.

3aBUCUMOCTh BBITAJKUBAIONICH CUIIBI OT 00BEMa MOTPYKEHHON YacTu

T€JIa U TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBHITAJIKUBAIOILIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

YciioBue IaBaHMs TEN: IUIABAaHWE WJIM MOTPYKEHHE TEJl B 3aBUCUMOCTHU

OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopuuvie pabomul u onvimol.

1. HccnemoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOrpyKEHHOM B
JKUJIKOCTh YaCcTH TeJIa.

2. OmnpeneneHue  BBITAIKMBAIONIEH  CHJIbI, JICMCTBYIOIIEM HaA  TEIO,
IIOIPY>KEHHOE B JKUJKOCTbD.
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3. IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CHJIBI, JEUCTBYIOIIEN Ha TEIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnpIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAIKMBAIONIECH  CHJIBI,
JNEUCTBYIOIICH Ha TeNO0 B JKUJIKOCTH, OT O00BEMa TMOrPYKEHHOM B
JKUJIKOCTh YaCTH T€JIa U OT IUIOTHOCTH KUIKOCTH.

5. KoHCTpynpoBaHue apeomMerpa WM KOHCTPYMPOBAHHE JIOAKH W
OIpelieieHue €€ rpy30noabEMHOCTH.

Paszgea S. PaGora u MmomHOCTb. JHEpPrusi.

Mexanndeckasi padbota. MOIIHOCTb.

[IpocThie MexaHM3MBbI: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecHusi pbiyara. IlpumeHeHne mpaBuja paBHOBECHs pblyara K OJIOKY.



«3onoroe mnpaBuiao» MexaHuku. KIIJ[ mpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHKE.
Mexannueckass dHeprus. KuHernueckas W TOTEHUUANbHAS DHEPTHUS.
IIpeBparieHre 0AHOTO BU/Ia MEXaHUYECKOW YHEPIUU B IPYrol. 3aKOH COXpaHEHUS
SHEPIruu B MEXaHUKE.
Hemoncmpayuu.
1. TIpumepsl IPOCTHIX MEXaHU3MOB.
Jlabopamopmuovie pabomel u onvimel.
1. OmnpeneneHrue padOTHI CHUJIBI TPSHHS IPH PAaBHOMEPHOM JBHKEHHUH Teja
10 TOPU30HTAJILHON MOBEPXHOCTH.
HccnenoBanue ycnoBUii paBHOBECUS phluara.
N3mepenune K11/l HaKJIOHHOM NIJIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKON YHEPIHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

I/I3yquHe (1)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O 06HI€FO 06p330BaHI/IH HaIIpaBJICHO

Ha JIOCTMKEHHE JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3yJIbTaTOB.

B pe3ynbTaTte nzyuenus pU3MKu Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs

y oOyuatomierocs: OynyT cOpMUPOBaHBI CIEAYIONMIUE JIMYHOCTHBIC PE3yJIbTaThl B
YaCTH:

1) naTpMoTHYECKOro BOCIMTAHUS:

— IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
bu3nyecKoil HayKu;

— [IEHHOCTHOE OTHOILIEHHE K TOCTUKEHUSIM POCCUMCKUX YUEHBIX --(PU3UKOB;

2) rpaKAaHCKOr0 U 1YXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHUSA:

— TOTOBHOCTb K AKTUBHOMY Y4acTHIO B OOCYKJIEHUHU OOILECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpoOJIEeM, CBSI3aHHBIX C MPAKTUUYECKUM IPUMEHEHUEM
JTOCTHXKEHUH (PU3UKY;

— OCO3HAHME BAXKHOCTU MOPAJIBHO--3TUYECKUX NPUHUUIIOB B JESATEIBHOCTH
y4€HOI0;

3) 3cTEeTH4eCKOro BOCIIUTAHUSA:

— BOCIIPUSITHE 3CTETUUYECKUX KadecTB (PU3MUECKONW HAyKH: €€ rapMOHUYHOIO
IIOCTPOEHMs], CTPOIOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI' 0 MO3HAHUSA:

— OCO3HAaHUE IIEHHOCTH (U3NYECKOW HayKHM Kak MOIIHOIO HWHCTPYMEHTa
II03HaHUsI MUPA, OCHOBBI PAa3BUTHUs TEXHOJIOTMM, BaXHEHIIEH COCTABJIAIOLIECH
KYJbTYPBI;

— pPa3BUTHE HAy4yHOM JHOOO3HATEIBHOCTH, MHTEpPECAa K MCCIEN0BATEIbCKON
NEATEIbHOCTH;

S) ¢opmupoBaHuss  KYJIbTYPBI  3J0pOBbS ¥  3MOLMOHAJIBLHOIO
OJlaromosyyms:

— OCO3HaHHWE LEHHOCTH Oe30macHoro olpa3a >KH3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXKHOCTH MpaBuUil O€30MACHOr0 IMOBEACHUS Ha
TPaHCIIOPTE, HA JIOpOrax, C 3JIEKTPUUYECKMM M TEIUIOBBIM OOOpYIOBaHUEM B
JNOMAIIHUX YCIOBUAX;

— c(hOpMUPOBAHHOCTh HaBbIKa pEQIIEKCHM, TNPU3HAHUE CBOErO IIpaBa Ha
OLIMOKY M TaKOTO 7K€ MpaBa y IPYroro 4YeioBeKa;

6) TPy10BOr0 BOCTIMTAHMSI:

— AKTUBHOE y4yacTHe B PEIICHUU MPAKTUYECKUX 3adad (B pamMKax CEMbH,
o0pa3oBaTeIbHOM  OpraHu3alli, TopojAa, Kpasi) TEXHOJOTHYECKON U



COLMATbHOM HaNpaBICHHOCTH, TPEOYOIUX B TOM 4YHUCIE U (PUINYECKUX
3HAHUU;

e — HMHTEPEC K MPAKTUYECKOMY U3yUEHUIO MPOPECCUi, CBA3aHHBIX C (PU3HKO;

e 7)3KOJIOrM4€CKOro BOCIIUTAHMS:

e — OpHMEHTalUsl Ha NpUMEHEHHE (U3NYECKUX 3HAHMUM IS pelleHus 3ajad B
0o0JacTH OKpY’Kalollled Cpelbl, IJIAaHUPOBAHUSI TOCTYIKOB M OLIEHKH HX
BO3MOXHBIX MIOCJHEACTBUH JJIsI OKPYXKAIOLIEH CPEbL,

e — OCO3HaHHE TJI00aJHLHOTO XapaKTepa SKOJOIMYECKUX MpoOJeM U MyTel ux
peuieHus;

e §8) agjanTanMM K HM3MEHAKIIMMCH YCJIOBHUSIM COUHAIBLHOW M NPHUPOIHOM
cpeabl:

e — NOTPeOHOCTh BO B3AaUMOJCHCTBUU INPU BBIIOJHEHUM HCCIENOBAaHUN U
NPOEKTOB (PU3UYECKON HAMpPaBICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUSIM
APYTHX,

e — TIIOBBIIICHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4Y€pe3 NPAKTUYECKYIO
NEATEIbHOCTD;

e — MOTPEOHOCTH B ((OPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIE (POPMYINPOBATH
UJeH, MOHATHSI, TUIIOTE3bI O PUBNUECKUX OOBEKTaX U SBJICHUSX;

e — OCO3HaHHUE NEPUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
buzuKy;

e — IUIAHUPOBAaHME CBOErO pa3BUTHUS B MPHUOOPETEHUH HOBBIX (PUINUECKUX
3HAHUU;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3MUECKUX 3HAHUM;

e — OLEHKA CBOMX [JEHUCTBUHA C YYETOM BIMSIHHUSA HA OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX I'JI0O0AIBbHBIX ITOCIIEACTBUI.

METAIIPEJMETHBIE PE3YJ/IBTATDBI

B pe3ynbraTte OCBOCHHs TpOrpaMMbI MO (HU3MKE HA YPOBHE OCHOBHOT'O
obmiero oopa3oBanus y oOydaromierocst 0yayr chopMupoBaHbl MeTanpeaMeTHbIe
pPe3yJabTaThl, BKIIOYAIONINE TO3HABATEIbHBIC YHUBEPCAIbHbBIE YUeOHbIC EUCTBUS,
KOMMYHHKATUBHbIE  YHHBEpCAJbHbIE  y4eOHble  JICHCTBHS,  pEryJISTHBHBIC
YHUBEPCAJIbHBIC YICOHBIC ICHCTBHSI.

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBUSA

Bba3oBble JJornueckue a1ecTBUA:
e BBIBISITh W XapaKTePU30BaTh CYIIECTBEHHBbIC MPHU3HAKH OOBEKTOB
(s1BEHMI);



yCTaHABIMBAaTh CYIIECTBEHHBIN MPU3HAK KiIaccU(PHUKAIIMKM, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

BBISBJISTH 3aKOHOMEPHOCTH M MTPOTUBOPEUHS B pacCMaTpUBACMBbIX (pakTax,
JTAHHBIX U HAOJIOICHUSX, OTHOCAIIUXCS K (PU3NUECKUM SIBICHUSIM;
BBISIBJISITh TIPUYMHHO--CJICICTBCHHBIC CBS3M MPU W3YYEHUU (DU3UICCKUX
SBJICHUW U MPOIIECCOB, JENaTh BBIBOJBI C MCIOIH30BAHUEM JICTyKTUBHBIX
U MHIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIBUTATh TUIMIOTE3bI O B3aMMOCBSI3AX
(U3UYECKUX BEJINYHH,

CaMOCTOSITEJTIbHO BBIOMpPATh CHOCO0 pemieHus y4eOHOW ¢u3nuecKkon
3aa4u (CpaBHEHUE HECKOJBKMX BapHAHTOB PEIICHHs, BBIOOpP HamOolee
MOJIXOIAIIETO C YIETOM CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBare/bCKue JeiCTBHA

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEN0BATEIbCKUN HHCTPYMEHT MO3HAHUS;
MPOBOJIUTH MO CAMOCTOATEILHO COCTaBJIEHHOMY ILIaHY OIBIT, HECIOKHBII
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOE UCCIeloBaHue (PU3UYECKOro
SBJICHUSL;

OLICHMBAaTh HA NPUMEHUMOCTb M  JOCTOBEPHOCTh HH(MOPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIE0BAaHUS WIIA SKCIIEPUMEHTA;

CaMOCTOSITEILHO (hOPMYJIMPOBATH 0OOOIIECHUS M BBIBOJIBI MO pe3yJibTaTam
MPOBEIEHHOT O HAOJIOICHHSI, OTIbITA, UCCIIEIOBAHMUS;

MPOTHO3UPOBATh  BO3MOXKHOE JajbHEWIee pa3BUTUE  (PU3HMUECKUX
MPOIIECCOB, a TAK)KE BBIJIBUTATh MPEATIONO0KEHUS 00 UX pa3BUTHH B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

MPUMEHSTH Pa3JIMYHbIC METO/bI, MHCTPYMEHTHI M 3aIpOChl TIPH ITOUCKE U
oTOope MHGPOPMALMK WM JNaHHBIX C Y4ETOM MPEJIOKEHHON y4eOHOM
bu3ngecKoil 3a1a4u;

aHAJTM3UPOBATh, CUCTEMATH3UPOBATh M HHTEPIPETHUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUIOB U POPM MPEIACTABICHHUS;

CaMOCTOSITCJIbHO ~ BBIOMpATh ONTHMAIBHYIO (OpMY MpeacTaBICHUS
UHPOPMALIMM M HMJUTIOCTPUPOBATh peEIIacMbie 3aJauyd  HECIOKHBIMH
cXeMaMH, THarpaMMaMHt, HHOU TpaduKoi M HX KOMOHMHAI{HSIMH.

KOMMyHl/IKaTHBHble YHUBEPCAJIBHBIC yqeﬁnble IleﬁCTBHSI:

B XOJi¢ OOCYXIeHHsS y4eOHOro MaTepualia, pe3yibTaToB JIabOpaTOPHBIX
paboT 1 TPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKTaeMOW TEMBI U
BBICKA3bIBaTh HJICH, HAIICIICHHBIC HAa PEIICHHE 3aJlauyd U TOJICP)KaHUE
01aro)KeaaTeIbHOCTH OOIICHUS;

COIIOCTAaBJIATh CBOM CYXJICHHS C CYXKICHHSIMH JIPYTHX YYaCTHUKOB
Juanora, 0OHapyXKHBaTh Pa3IU4Ke U CXOJICTBO TTO3UITUN;



BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
nyOJIMYHO MPEACTABIIATH PE3YJILTAThl BHITOJIHEHHOTO (PU3UUYECKOTO OIbITa
(3KCnIeprMEHTA, UCCIICOBAHMS, IIPOEKTA);

NOHMMAaTh W HCIOJB30BaTh  IPEUMYILIECTBA  KOMAaHIHOW MU
WHJUBUIYaIbHOM pabOThl MpH pEUIeHUHM KOHKPETHOM (PU3HUECKOU
pOoOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM AESTEIILHOCTH, OPraHW30BbIBATH JEHCTBUS
no e€ JOCTI)KEHHIO: paclpeleisTh poJd, OOCYXIaTh IMpOLECCH U
PE3yJIbTaThl COBMECTHOM paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO YacTh paOOThI, IOCTUTasi KAYECTBEHHOTO pe3yJibTaTa Mo
CBOEMY HAIlPaBJIEHUI0O W KOOPJIWHHUPYS CBOM JIEUCTBHUS C JPYyrUMU
YJIEHaMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOWIMN MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENHHO C(HOPMYIHPOBAHHBIM YHYACTHUKAMHU B3aUMOJICH CTBUS.

PeI‘yJISITl/IBHbIe YHUBEPCAJIbHBIC yqeﬁﬂble HeﬁCTBHﬂ

Camoopranmzanmus:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YUE€OHBIX CUTYallUsX, TPEOYIOIINX
JUISL peiieHus: GU3nYeCcKuX 3HaAHUM;

OPUEHTHPOBATBHCS B  PAIMYHBIX [OAXOJAX MPUHATUS  PEHICHUM
(MHOUBHAYATbHOE, TPUHSTHE PEUICHUS B TPYIIE, MPUHITHE DPEIICHUI
TPYIIION);

CaMOCTOSITEJIHHO COCTABJIATh AJITOPUTM peIIeHUsT (PU3NIECKOMN 3a1auu WIIn
IJIaHa HCCIENIOBAHMS C Y4ETOM HMMEIOIIUXCS PECypCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BApUAHTHI PEIICHUN;
JIeaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIlICHHUE.

CaMOKOHTp 0J1b, AMOIUOHAJIbHBbIN HHTEIJIEKT:

JIaBaTh aJ€KBATHYIO OLEHKY CUTYALlMH U MpeIaraTh I1aH €€ N3MEHEHNUS,
OOBSICHATh NPUYUHBI  JOCTHMKEHMSI  (HEJOCTMKEHMs) pe3yJbTaToB
NESTENbHOCTH, JaBaTh OICHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B AESITEIBHOCTh (B TOM YHUCIIE B XOJ| BBIIIOJIHEHUS
(Gu3NYeCKOoro HCCIEAOBAHMUA WM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCA CHUTYyalluid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIMX TPYAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM;

CTaBUTH ce€0s HA MECTO APYTOoro 4elioBeKa B XOJI€ CIOopa WM JTUCKYCCHH
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY APYIOro;
MpU3HABaTh CBOE MPABO HA OLIMOKY MPH PelIeHnH (PU3NYECKHUX 3a7a4 WIn
B YTBEP)KJECHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOro.



HPEIMETHBIE PE3YJIbTATbBI

K xonIy 00y4ueHus B 7 Kijacce MpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXxkaTh C(HOPMUPOBAHHOCTH Y 00YUaOIIUXCST YMEHUI:

UCIONb30BaTh  TMOHATUS:  (U3MYECKHUE UM  XUMHUYECKUE  SIBJICHUS,
HaOJII0JICHUE, SKCIEPUMEHT, MOJIeNb, TUINOTE3a, €AUHUIBI (U3HUUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHS BellecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOE), MeEXaHW4YeCKoe JBWIKEHHE (paBHOMEPHOE,
HEPAaBHOMEpPHOE, MPSMOJUHEWHOE), TPACKTOpPUS, PABHOACHCTBYIOMIAS
cwia,  aepopmauus  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIA0IINECS COCY/IbI;

pa3nuuath sBieHus (auddys3us, TEMIOBOS IBUKEHUE YACTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JIBIDKCHHE,  WHEpIIHS,
B3aMMOJICMCTBHE TEJ, PABHOBECHUE TBEPABIX TENI C 3AKPEMIEHHOW OCHIO
BpallleHUsI, TMepefavya JaBJIeHUs TBEPABIMU TeJIaMH, >KUAKOCTSIMHU U
razam, arMoc(epHOe JaBleHHWE, TIUIABaHUE TeJ, MPEBpAILCHUSI
MEXaHUYECKOW SHEpPruu) MO ONHCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIMBITOB, IGMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh  MPOSIBJICHWE HW3YYECHHBIX (UBMYECKUX  SBJICHHI B
OKpY)KaroleM Mupe, B TOM uucie (U3MUECKHE SBICHHUS B TPHUPOJIE:
MPUMEPHI JIBMKCHHUS C PA3TUYHBIMH CKOPOCTSIMH B JKHBOW W HEKHBOU
NpUpojie, NEUCTBUE CHJIBI TPEHUS] B MPUPOJAE U TEXHUKE, BIUSHUE
aTMOoc(epHOro JaBJiCHUS HA KUBOW OPraHM3M, IJIaBaHUE PBIO, phluard B
TeJIe YeJIOBEeKa, IIPU ITOM IMEPEBOAUTH MPAKTHUYECKYIO 33/1auy B YUEOHYIO,
BBIJICTISATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (PU3UUECKUX SBIICHUM;
OINKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCTIOIb3YS
busnueckue BeTMYMHBI (Macca, 00bEM, MJIOTHOCTh BELIECTBA, BpeEMS,
MyTh, CKOPOCTb, CPEIIHSISI CKOPOCTh, CUJa YIPYTOCTH, CHUJIA TSIKECTH, BEC
Tena, CWJia TpeHus, JaBieHue (TBEPAOro Tesa, MKUIKOCTH, Trasza),
BBITAJIKUBAIOIIAS CUJIa, MEXaHW4YecKas padoTa, MOIIHOCTh, IJICYO CHUJIbI,
MOMEHT CHWJbI, KO3(P(GUIHUEHT TMOJIE3HOr0 JIEUCTBUSI MEXaHU3MOB,
KMHETHYeCKass W TOTCHI[MalbHas SHEPrus), IpU OMUCAHWUU TPABUIHHO
TpakToBaTh  (PUBMYECKUM  CMBICI  HMCHOJIb3YEMBIX  BEJIMYMH, HX
0003HAYEHUS! M €IUHUIIBI (U3UUECKUX BEIUYHUH, HAXOIUTH (OPMYIIbI,
CBSA3BIBAIONINE JJAHHYIO (PU3UUYECKYIO BEJIMUMHY C JIPYTUMH BEIMYMHAMH,
CTPOUTH TpadUKN U3YYCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BETUUHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS M MPOIECCHI,
WCIIONB3Ys MpaBUjia CIOKEHUs CUi (BIOJb OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWJIO paBHOBeCHs pbryara (0Joka),



«30JI0TO€ TPABUJIO» MEXAaHHUKH, 3aKOH COXPAaHEHHS MEXaHWYeCKOU
SHEPruM, NIpPU DSTOM JlaBaTh CJOBECHYIO (OPMYIMPOBKY 3aKOHa U
3aMHUChIBATh €r0 MATEMATUYECKOE BBIPAKECHHUE;

OOBSCHATH (PU3HUECKUE SIBICHHUS, IPOLIECCHl U CBOICTBA TEN, B TOM YHCIIE
U B KOHTEKCT€ CHUTyallMd MPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIATh MPUYMHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH 0ObsACHEHUE u3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpoi Ha 1-2 M3y4EHHBIX CBOMCTBA (DU3NUECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacyéTHele 3agaud B 1—2 JEHCTBUA, HUCHOJB3YS 3aKOHBI M
dbopmyIibl, CBsI3BIBaIOIIME (PU3MUECKUE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHS 33/1a4 3aIUCBIBATh KPaTKOE yCIOBHE, MOJCTABIATh (DU3HUECKUE
BEIMYMHBI B (DOPMyINIbI ¥ TMPOBOAUTH Pacu€rhl, HAXOAUThH CIPABOUYHBIC
JTaHHbIE, HEOOXOAUMBIE JJISl PEIleHUs 3a]1a4, OLIEHUBATh PEATMCTUYHOCTD
MOJIYYCHHON (PU3UYECKON BEITMUUHEI;

pacrno3HaBaTh MPOOJIEMBbI, KOTOpPhIE MOXKHO PEIIUTh MpU TTOMOIIU
(bu3NYECKUX METOAOB, B OMUCAHUH UCCIIECIOBAHUS BBIJICIATH MPOBEPIEMOE
npeanonokenue  (TUIoTe3y),  pazauyaTb W HMHTEPIPETHUPOBATH
NOJy4YEHHBI pe3ysbTaT, HAXOAUTh OIIMOKM B XOJAE OIBITA, JENaTh
BBIBOJIBI 10 €r0 pe3yJIbTaTaMm;

IPOBOJUTH OMBITHl MO HAOMIOJACHUIO (U3NYECKUX SBICHUM WM
dbuznIecKux CBONCTB TelL: bopMyIUpoBaTH MIPOBEPAECMBIE
IPEOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOT0 000py10BaHMS,
3aIlMCBIBATh X0/l OMbITa U (POPMYIMPOBATH BHIBOJBI;

BBITIOJIHATh TPSMbIE W3MEPEHUS PACCTOSHUS, BpPEMEHH, MaccChl Tela,
00béMa, CHUIIBI U TEMIIEpaTypbl C HCIOJb30BAHHEM AaHAJIOTOBBIX U
nudpoBbIX MPUOOPOB, 3aMUCHIBaTh TMOKa3aHWUs NPUOOPOB € YUETOM
3a7]aHHON aOCONIFOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJIUTH UCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOW (PM3UYECKOM BEIHUYUHBI OT
JIpYrod € HCIOJIb30BAHUEM TMPSAMBIX HU3MEpPEHUN (3aBUCUMOCTH IYTH
PaBHOMEPHO JIBMXKYIIErOCsl Tejla OT BPEMEHHM [BHUKEHUS TeENa, CHIIbI
TPEHUS CKOJIbKEHUSI OT Beca Tella, KauecTBa 00padOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHHSI OT IUIOIIAJH COPUKOCHOBEHUS TEJl, CUJIbI
VIIPYTOCTU OT YAJIMHEHUS MPYKHUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BEMa
NOTPYKEHHOM YacTU Tejaa U OT IUIOTHOCTH JKHUJKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH T€Ja, OT TJIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJNO0, YCIOBUI
IUTaBaHUs TeJ, YCIOBUN paBHOBECHUs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4eOHOro HCCIEAOBaHUA, COOMpPATh YCTAaHOBKY H
BBINIOJIHATh M3MEpPEHHUs, Cenys MNpPeJIoKEHHOMY IaHy, (UKCUPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCHMOCTH (PU3MYECKUX BEJIMYMH B BHJE



MPEIJIOKEHHBIX Ta0IMUI] U TpaduKOB, JeNaTh BBIBOABI MO pe3yJibTaTaM
UCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEPEHUS (DU3MYECKUX BEIUYUH (IDIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPAOrO TeNa, CUJIA TPEHUS CKOJIbXKECHMUS,
JaBJICHWE  BO3[yXa, BHITAIKUBAIONIAs  CHJIA, JEHCTBYyIOIIas  Ha
MOTPY)KEHHOE B IKUIKOCTh TeNo, KO UIIMEHT TOJIE3HOTO JCHCTBUS
IOPOCTBIX MEXaHU3MOB), Cilenysl NPEAJIOKEHHON HHCTPYKIUU: TIpU
BBIMIOJTHEHUN HW3MEPEHHUH cOOMpaTh JKCIEPUMEHTAILHYIO YCTAaHOBKY U
BBIUUCIISITh 3HAUEHNE UCKOMOW BEIMYUHBI,

co0iroAaTh MmpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
000py/IOBaHHEM;

yKa3bIBaTh MPUHIUIBI ACUCTBUS MPHOOPOB U TEXHUUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IMHAMOMETP, COOOINAIOIIMECS COCYAbl, OapomeTp,
pblyar, HOJABMKHBIA U HEMOJABUKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapaKkTepu30BaTh MPUHLHUIBI JCUCTBUS M3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPONCTB C OIMOpO Ha WX OmucaHusi (B TOM 4YHCIE:
NOJIINITHAKN, YCTPOHCTBO BOJOIMPOBOMAA, THUIAPABIMYECKUN  TIpecc,
MaHOMETp, BBICOTOMEP, OPILIHEBOIN HACOC, APEOMETP), UCIIONb3Ysl 3HAHUS
O CBOWCTBAaX (PU3MYECKUX SIBJICHUW M HEOOXOAUMBIE (PU3HUUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAWTH  MpUMEpPhl  (HAXOAWTH  WHGOpMAIMIO O  MpUMEpax)
NPAKTUYECKOTO HCHOJIb30BaHUS (PU3MUECKUX 3HAHUNW B TMOBCEIHEBHOU
JKU3HH JIJIs1 obecrieueHrst 0€30MacHOCTH TIPU OOpaIlleHUH ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3[0POBBS U COOJIOICHUS
HOPM 3KOJIOTHYECKOI0 MTOBEICHUS B OKPYKAIOIIeH cpeie;

OCYIIECTBJIATh OTOOpP UCTOYHUKOB uHGMopmanuu B HHTepHere B
COOTBETCTBUH C 33/IaHHBIM MTOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHHUS PA3MUYHBIX HCTOYHUKOB BBIACIATH
uHdopmaIio, KOTopas SBISETCS MPOTUBOPEUYMBON WU MOXKET OBIThH
HEJIOCTOBEPHOM;

MCIOJIb30BaTh MPHU BBIMOJIHEHUHN Y4eOHBIX 33JJaHUil HAyYHO--TIOMYJISIPHYIO
auTeparypy  (u3HUecKkoro comep)kaHus, CIPaBOYHBIE  MaTepualbl,
pecypchl cetn VIHTepHET, BIaieTh MpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIUU U3 OJJHOW 3HAKOBOI CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKWE MHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 WMCTOYHUKOB MH(MOpMAIU (PU3NIECKOTO COAEpKAHUSA, B TOM
qycie MyOIMYHO JAeNaTh KpaTKWe COOOIICHHS O pe3yibTarax MPOEKTOB
WA Y4eOHBIX HCCJIENOBAaHWUN, TpPH OTOM TPaMOTHO HCIOJIB30BaTh



U3YYEHHBIM MOHATHMHBIA anmapaT Kypca (U3UMKH, COIPOBOXKIATh
BBICTYIUICHHE IIPE3CHTALlUEH;

IpU BBIMOJIHEHUM YYEOHBIX MPOEKTOB W HCCIEIOBAHUMA pacIpenessiTh
00513aHHOCTH B TpPYNIE B COOTBETCTBUM C IOCTaBJICHHBIMU 3aJadyaMH,
CIICANTHh 3a BBHIMOJIHEHWEM IIJIaHa JEWCTBUHM, aJEKBAaTHO OICHUBAThH
COOCTBEHHBI  BKJaJ B  JCATEIbHOCTh  TPYIIbl,  BBICTpaUBaTh
KOMMYHUKAaTUBHOE B3aMMO/ICHCTBUE, YIUTHIBAasE MHEHUE OKPYKAIOIIHX.
yIbTaTaM HCCIIeIOBaHUS;

NPOBOJUTh KOCBEHHBbIE HU3MEpPEHHsS] (U3NYECKUX BEIUYMH (CpeaHsis
CKOpOCTh M YCKOpPEHHE TeJa TMpH PaBHOYCKOPEHHOM JIBIKCHUH,
YCKOpEHUE CBOOOAHOTO MajeHHs], KECTKOCTh MPYKUHBI, KOIPPHUIUECHT
TPEHUS CKOJBXEHMS, MeXaHHM4ecKas padoTa MW MOIIHOCTh, YacToTa U
nepuos  KosebaHUM MAaTeMaTH4ecKoro M IPYKUHHOIO MAasTHUKOB,
ONTHYECKasl CWJa coOWparomeld JMH3bI, pPAaTUOAKTUBHBIA  (DOH):
IUTAaHUPOBATh HU3MEPEHUs, cOOUpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY HU
BBITOJIHATh U3MEPEHUs, CIeAYys MPEIOKEHHON MHCTPYKIIUHU, BHIYUCIISATH
3HAYCHHE BEIMYMHBI U aHATM3UPOBATh MOJTYyYEHHBIC PE3YIbTAThl C YUETOM
3aJJaHHOM TOTPEUTHOCTU U3MEPEHU;

coOroaaTh MpaBuiia TEXHUKU 0€30MaCHOCTH MpU padoTe ¢ JaOOopaTOPHBIM
000pyI0BaHHEM;

pa3nuyaTh OCHOBHBIE TPU3HAKH W3YYCHHBIX (U3NYECKUX MOJEINei:
MaTepuanbHas TOYKa, aOCOJMIOTHO TBEPAOE TEJIO, TOUYEUHBIH HCTOYHHUK
CBEeTa, JIy4, TOHKas JIMH3a, IJIaHETapHas MOJENb aToMa, HYKJIOHHas
MOJIETh aTOMHOTO SIPa;

XapaKkTepU30BaTh NPUHLMUIBI JEHCTBUS M3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOpOM Ha HMX ONUCaHUs (B TOM 4YHCIE:
CIHIOMETP, OATUYUKH TOJOXKEHHS, PACCTOSHUS W YCKOPEHHUs, pakera,
9XOJIOT, OYKM, TIEPUCKON, (QoToammapar, ONTUYECKUE CBETOBOJBI,
CHEKTPOCKOI, JO3UMETp, Kamepa BuiabcoHa), HUCHOABb3ys 3HaHUSA O
CBOMCTBAaX (PU3MUECKHX SIBICHUA M  HEOOXOAMMBbIE (PHU3NYECKUE
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbI U CXEMAaTHYHbIE PUCYHKH M3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX TMPOIIECCOB
IpU PELICHUU Y4EOHO--TIPAKTUUYECKUX 3a]ad, ONTHUYECKHUE CXEMbl s
MOCTPOEHUS N300paKEHUH B MJIOCKOM 3€pKajie U COOMPAIOILIEH JINH3E;
OPUBOAUTH  MpUMEpPbl  (HAXOAUTh  HUHGOPMALUIO O  IpUMEpax)
MPAKTHYECKOTO HCMOJIb30BaHUS (M3UUECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HU 1711 obecrieueHnsi 0€30MacHOCTH MpU oOpalieHuy ¢ mpudopamMu u



TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3/I0pOBbS U COOIIOACHMUS
HOPM 3KOJIOTHYECKOI0 ITOBEICHUS B OKPYXKAIOLIEH Cpele;

OCYWIECTBIATh TOUCK HH(pOpMamuu (PUIUIECKOTO COACPKAHHUSI B
HutepHeTe, caMOCTOATENBHO (GOPMYIUPYsl MOUCKOBBIN 3aIIpOC, HAXOIUTh
MyTU ONpPENENIEHUsI TOCTOBEPHOCTH MOJYYEHHON MH(OpMaluyu Ha OCHOBE
UMEIOLINXCS 3HAHUN U JOMOJHUTENbHBIX UCTOYHUKOB,

UCIOJIb30BaTh MPH BBIMOJHEHUH Y4EOHBIX 3aJaHUM Hay4HO--IIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COIep)KaHWs, CIpPaBOYHBICE MaTepualbl,
pecypcbl cetu MIHTepHeT, BiIaieTh NpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIMU U3 OAHOW 3HAKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIC MUCHbMEHHBIE W YCTHBIE COOOLICHHS HAa OCHOBE
uH(GOpMAIMU U3 HECKOJbKUX MCTOYHHKOB (PU3UYECKOTO COJEpIKAHUS,
yOJINYHO MPEACTABIIATh PE3YJIbTAThl IPOEKTHOW MIIU UCCIIEI0BATEIbCKON
NESATENbHOCTA, TMPH 3TOM TPAaMOTHO  HCIOJb30BaTh  HM3YyYEHHBIN
NOHATUMHBIN amnmapar M3y4aeMoro paszaena (U3MKHM U CONPOBOXKAATH
BBICTYIUICHHE Tpe3eHTalueid ¢ Y4éToM OCOOCHHOCTEH ayauTOpUHU
CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KounuecrBo yacos DJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3iesoB U TeM (uudposbie)
Konrpoabnsie | IlpakTnueckue
n/n NMPorpaMMmel Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. @®usuka 1 e€ posib B IO3HAHUHM OKPY/KAIOIIEro MUpa
but6moreka [JOK
1.1 o - 2 0 0
VSR T HayRa © TDHPOAE https://m.edso00.ru/7f416194
bu6moreka IIOK
1.2 o 2 0 1
VISHFHCCICIE BEMITIHDL https://m.edso0.ru/7f416194
bubmmoreka [IOK
1.3 E i 2 1 1
CTECTBEHHOHAYYHBIM METO/I MO3HAHUS httos://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Pa3nen 2. [lepBoHayajibHbIe CBe/IeHHsI 0 CTPOCHUM BelllecTBA
bu6moreka [JOK
2.1 C 1 0 0
TPOCHHE BetmecTaa https://m.edsoo.ru/7f416194
JIBY>KeHUE U B3aMMOIEHCTBUE YACTHI] bu6mmoreka [JOK
2.2 2 0 1
BeIl[ECTBA https://m.edsoo0.ru/7f416194
bub6mmoreka [JOK
2.3 Ar 2 1 0
PETATERE COCTORHIL BETISOLRa https://m.edso00.ru/7f416194
Uroro no pazneny 5
Paznen 3. JIBu:KeHHE U B3aMMOAeilicTBHE TeJl
bu6mmoreka [JOK
3.1 M 3 0 0
CATITICCIOT ABIIKEHIE https://m.edso00.ru/7f416194
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bub6morexa IIOK
2 u 4 1
3 HEPLHA, Macca, IIOTHOCTS https://m.edso00.ru/7f416194
but6mmoreka [JOK
33 (uria. Buat cin 14 2 https://m.eds00.ru/7f416194
Wroro no pazneny 21
Pa3nen 4. JlaBiieHune TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBienus TBEpALIMU 3 0 bubmmoreka [IOK
' TeJIaMH, JKUJKOCTSAMU U Ta3aMH https://m.edsoo.ru/7f416194
bu6moreka I[IOK
4.2 5 0
JlaBACHHE KHIKOCTH https://m.edso0.ru/7f416194
bu6moreka [JOK
4.3 ATmochepHoe aBeHHe 0 0 https://m.edso00.ru/7f416194
44 JleficTBuE )KUAKOCTU U ra3a Ha MOTPyKEHHOE 7 3 bu6mmorexa [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3nen 5. Pabora 1 MOIIHOCTB. JHEprus
bu6moreka [JOK
5.1 P 3 1
a60Ta M MOIIHOCTS https://m.edso0.ru/7f416194
but6moreka [JOK
5.2 M 4 1
CRAMUACCKAT SHEPTIA https://m.edso00.ru/7f416194
bu6moreka IIOK
5.3 I1 5 1
POCTBIE MEXAHISMEL https://m.edsoo.ru/7f416194
Uroro no pazneny 12
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

®dusnka. 7 k1. : yueOHuk / A.B. Ilepbimkus. — 5-e u3n., crepeorurt. — M. : JIpoda

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

®dusuka. 7 ki1. Metoguueckoe nocooue / H. B. ®dunonosny. — 2-e usn,.,
crepeotun. — M. : JIpoda

®umnonosuu, H. B.

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETA
HMHTEPHET

http://www.school.edu.ru

http://school-collection.edu.ru

http://festival.1september.ru






