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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢usuke Ay 7 Kjacca COCTaBJieHa HAa OCHOBE TMOJIOKEHHUU U
TpeOOBaHMI K pe3yibTaTaM OCBOEHMSI Ha 0a30BOM YpPOBHE OCHOBHOM
oOpazoBarenbHON mporpammbl, npeactaBieHHbIx B @I'OC OO0, a Takke ¢
y4€ToM paboueit nmporpaMMbl Bocniutanusg U KoHuenuuu npenojaBanus yueOHOTo
npeaMera «PusuKay.

CopepxaHue mnporpaMMbl IO (PU3MKE HaAmpaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYaIOIIMXCS W OPTraHU3alMI0 H3YYCHHS
(GU3NKKM Ha NEATeNbHOCTHOM OCHOBe. B mporpamme mno ¢usuke y4yuThIBAIOTCA
BO3MOKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JTMYHOCTHBIM U METAINIPEAMETHBIM pe3yJibTaTaM 00y4YEeHUs, a TAKXKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YUYEOHBIX MPEIMETOB.

®duszrka sSBIAETCA CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEJMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JI€XKAT B OCHOBE MPOLECCOB H
SABJICHUM, W3ydyaeMbIX XUMHEH, Ouosorued, acrpoHomMuerd u GU3NIECKOU
reorpadgueii, BHOCHT BKJIAJ B €CTECTBEHHOHAyYHYIO KapTUHY  MHpAa,
NpelocTaBiIsieT HaubOojee sCHble O0O0pa3lbl MPUMEHEHHsS HAay4YHOro MeToja
MO3HAHUA, TO €CTh CII0C00A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna U3 riaaBHBIX 3a7a4 (PU3NYECKOTO O0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHPOBAHMH E€CTECTBEHHOHAYYHOH I'PaMOTHOCTH U
MHTEpEca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usnkun Ha 0a30BOM YpOBHE IMperoyiaraet OBJaJeHUE
CIEYIOIIMMU KOMIETEHTHOCTSMH, XapaKTEpU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCT:

e HAY4YHO OOBSICHATH SBJICHUS,

* OLICHMBAaTh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEI0BAHMUS;

e MHTEPNPETUPOBATh  JaHHbIE M  HUCIOJIb30BaTh  HAay4HbIE
J0Ka3aTeIbCTBA ISl OJYyYEHHUS BBIBOJIOB.

Lenn wusyueHus ¢GU3MKA Ha YPOBHE OCHOBHOro o0I1ero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojnaBanus ydeOHoro mnpeamera «®Pusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoii ®enepauuu, peagu3yroUX
OCHOBHBIE  0011€00pa3oBaTeNibHble MPOTPaMMbl, YTBEPKAEHHON pELICHUEM
Kosterun MunucrepcTBa npocenienus: Poccuiickoin @enepanuu (IpoTokoa ot 3
nexadps 2019 r. Ne [1K4BH).

Henu nzyyenus puankm:

e TPUOOPETEHHE HHTEpeca M CTPEMIICHHS OOYYaroIMXCS K HAYYHOMY

M3YUYCHHUIO TMPUPOABI, PA3BUTHE WX HWHTEIUIEKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTE;



pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUs U (POPMUPOBAHHE
MCCJIEeI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIUM SIBIICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUSI KakK pe3yJbTaTa H3y4YeHUs
OCHOB CTPOEHHMSI MaTepUU U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupOoBaHUE TPEICTABICHUNA O PONMU (U3MKHU ISl Pa3BUTUSA JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MpPEACTaBICHUH O  BO3MOXHBIX  cdepax  Oyayuien
npoeCCUOHANILHON JIESITEIbHOCTH, CBSI3aHHOW C (DM3UKOMU, MOJTOTOBKA K
JanbHenIeMy oOy4eHHUIO B ’TOM HaIPaBIICHUU.

JlocTiXeHne ITUX I1eIed TporpaMMbl 1o (Pu3HuKe oOecrieYnBaeTCs pelieHueM
CIIEAYIONINX 3a1a4:

NpuoOOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKHX, MAarHUTHBIX M KBAHTOBBIX
SBJICHUSX;

NpUOOpETEeHNE YMEHUN ONMUCHIBATH U OOBSACHATH (DU3UUECKHUE SIBICHUS C
UCITO0JIb30BAaHUEM MOJIYYEHHBIX 3HAHUM;

OCBOCHHME METOJIOB PpELICHHS NPOCTEMIIMX PACUYETHBIX 3a1ad ¢
UCIIOJIb30BaHUEM (PU3MUECKHX MOJENel, TBOPUYECKUX U IPAKTUKO-
OpPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUU HAOJIIOAAaTh MPUPOJIHBIE SABJICHUS U BBINOJHATH OIBITHI,
nabopaTopHble pabOTBI H  OKCHEPUMEHTAIBHBIC HCCIEAOBAHUS C
HCIIOJIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB;

OCBOEHHE NMPUEMOB padOThl ¢ MH(pOpPMAIMENl (PU3NUECKOTO COACpPKaAHUA,
BKJIFOYAsi HH(POPMALIUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3MKH, aHATU3 U
KPUTHUYECKOE OLIEHWBaHUE NH(POpMAIUH;

3HaKOMCTBO €O c(hepamu pohecCHOHATBHON AESITEIbHOCTH, CBSI3aHHBIMU
¢ (U3UKOH, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU HA
JOCTHKEHUAX (PU3NUECKON HAYKH.

Ha uzydenue ¢usuxu (0a30BbIii ypoBeHb) B 7 Kiacce — 68 yacoB (2 yaca B

HEJIEII0)

[Ipennaraemsplii B mporpaMMe no (pU3MKe MepedyeHb JabopaTopHbIX padoT U
OTIBITOB HOCUT PEKOMEHIATENbHBIN XapaKkTep, YUUTEb JeIaeT BEIOOP MPOBEACHUS
7abopaToOpHBIX PabOT M OMBITOB C YYETOM WHAMBUIYAIBHBIX OCOOCHHOCTEH
oOy4Jaronmxcs, CUCcKa HKCIEPUMEHTAIbHBIX 3a/IaHU, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa M0 (U3HKE.



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @®usuka v €€ posib B NO3HAHUM OKPYKAIOUIEr0 MUPA.

®usnka — Hayka o mnpupone. fBneHus npupoapl. PU3HMYECKHUE SBIICHUS:
MEXAHUYECKHUE, TEIUIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

Oduznyeckue BenuuuHbL. M3Mmepenue Qusnyeckux BenuyuH. Dusznyeckue
npubopsl. [lorpemnocts n3mMepennii. MexayHapoaHasi cucTeMa €IMHUIL.

Kak ¢wusuka u jApyrue ecTecTBEHHbIE HAyKHM H3Y4aloT MPUPO.Y.
EcTecTBeHHOHAYUYHBIIT METOJl TO3HAHWA: HAOIIOJEHUE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIJIBI)KEHUE TUIIOTE3, SKCIIEPUMEHT MO MPOBEPKE THUIOTE3, OOBICHEHHE
HaboaaemMoro spieHus. OnucaHnehru3nIeCKUXIBICHUN ¢ TOMOIIBIOMO/EIIEH.

Jlemoncmpayuu.

1. MexaHuyeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC
SIBJICHUSL.

2. ®usznueckue nNpuOOpPHl U MPOIeaypa MPSIMbIX U3MEPEHHUN aHAJIOTOBBIM U
HU(POBBIM NPUOOPOM.

Jlabopamopnuvliepadbomot u onvimol.

1. OnpeneneHue NEHBI IEICHUS MIKAIbl U3MEPUTETHLHOTO TIprOOpAa.

N3mepenuepaccTosiHUMN.

N3mepenne o0bEMa KUIKOCTU U TBEPAOIO TENA.
OnpenenennepazMepoOBMaIbIXTEN.

N3mepenne temmnepaTypbl MpU MOMOLIM KUIKOCTHOIO TEPMOMETpa M
JaTYMKA TEMIEPATYPBI.

6. IIpoBenenue uccienoBaHUs IO NMPOBEPKE TUIIOTE3BI: AAIBHOCTH IMOJETA
[apuKa, MyIMEeHHOTO TOPU30HTAIIBEHO, TeM OOoJIbIlle, YeM OOJbIIe BHICOTA
ycKa.

Paspnen 2. IlepBoHayanbHbIe CBEJACHNUS O CTPOCHMH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbI, HX pa3Mepbl. ONBITHI,

JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBukenre 4actul] BemectBa. CBs3b CKOPOCTH JIBUDKEHUSI 4YacTHUIl C
temnepatypoil. bpoyHoBckoe nBmwxkeHue, auddysus. BzaumoaelicTBue dYacTuil
BEILIECTBA: MPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHUE Ia30B, KUJIKOCTENM M TBEPIBIX
(KpUCTAITUYECKUX) Tell. B3auMOoCBsI3b MEXIy CBOWCTBAMH BEIHIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcOoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmro1eHrneOpoyHOBCKOTOABUKEHHUS.

A



2. HaGmonenuenuddysum.
3. HaGntonenue ~ siBneHud,  OOBACHSIOMIUXCS  MPUTSHDKEHUEM WA
OTTAJIKUBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnuviepadbomot u onvimol.

1. Ouenka JAuamMerpa aroMa METOJAOM pSAOB (C  HCMIOJIb30BaHUEM

dboTorpaduir).

2. OnbITHI 110 HAOJTIOJIEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSHKEHUS.

Pa3nea 3. /IBu:keHue U B3auMo/ielicTBHE TeJl.

MexaHnueckoe JBH)KEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JABUKEHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUHU. Pacuér nytu u
BPEMEHU JBUKEHUS.

SBrneHue uHepUMU. 3aKOH HUHEpIUU. B3auMojelcTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTH [IBM)KEHUs Teld. Macca kak Mepa HWHEpPTHOCTH Tena.
[TnoTHOCTH BemiecTBa. CBSI3b TUIOTHOCTH C KOJMYECTBOM MOJICKYJI B €IWHHUIIC
00BEMa BeIECTBA.

Cuiia Kak XapakTepucTuKa B3aumojeicTBus Ten. Cuila yopyrocTd M 3aKOH
I'yka. M3Mepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJja
TskecTd. CHlla TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANPABJIIEHHBIX IT0 OJHOM mpsiMoi. PaBHOnelcTByromas cuin. Cuna TpeHMs.
TpeHune CKOJIbKEHUS U TPEHUE MOKOs. TpeHne B IPUPOAE U TEXHUKE.

Jemoncmpayuu.

Hab6nrogennemexaHnuecKoroiBM>KEHHSITENA.

N3mepenneckopoCTUNPSIMOJIMHETHOTOIBUKEHMUSL.

Hab6nronenunessBneHusIMHEPITUN.

Hab6nronenune n3MeHeHust CKOpoCTH MpU B3aUMOJCHCTBUU TEll.

CpaBHeHHE Macc M0 B3aUMOJIEUCTBUIO Tell.

CroxeHue Chil, HallpaBJICHHBIX 110 OJTHOM ITPSMOM.

Jlabopamopnuviepadbomot u onvimot.

1. OmnpeneneHrue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B KUJIKOCTH,
MOJIEJIU AJEKTPUUECKOTO0 aBTOMOOMIIS U TaK Jajiee).

2. OmpezeneHnue CpelHEW CKOPOCTHU CKOJIBKEHHS OpycKa WM ILIapuKa 0
HAKJIOHHOM IUIOCKOCTH.

3. OnpeneseHNerIOTHOCTUTBEPAOTOTENA.

4. OmnbIThl, JEMOHCTPUPYIOLUIUME 3aBUCUMOCTb pacTsKeHus (nedopmariiu)
MPY>KUHBI OT MPUI0KEHHOUN CUIIBL.

o v e wbhH

5. ONbITHI, I€MOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHHUS CKOJIBKEHHS OT
Beca Teja U XapaKkTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.
Paszneu 4. JlaBjieHue TBEPABIX TeJl, :KUIKOCTE U ra3os.



JlaBnenue. CriocoObl YMEHBIIICHUS W YBEIMYCHUS JaBicHUs. JlaBiaeHue rasa.
3aBUCUMOCTh JaBJIEHHs] Taza OT 00bEéMa, Temmeparyphl. Ilepemaya naBieHHs
TBEPABIMU TEJNaMHU, XUAKOCTAMH M razamu. 3akoH Ilackans. IIneBmatuueckue

MalllMHbl. 3aBUCUMOCTb JAaBIEHUS XUJIKOCTH OT TiyOuHbl. ['MapocTaTuyeckuil
napagokc. Coobmaromuecs: cocyapl. [ mapaBauyeckue MexaHU3MBbI.

AtMocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbl CyiecTBOBaHUS
BO3aAylHON oOonouku 3emiu. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJlieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO IABJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubopsr 1151 u3MepeHus: aTMOChHEpPHOTO JTaBIICHUS.

JleiicTBUE KUAKOCTH M raza Ha MOTrpyXKEHHOE B HUX TeJO. BhITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanueren. Bo3ayxomnnaBanue.

Hemoncmpayuu.

o U R WwN e
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3aBUCUMOCTH JaBJICHUS ra3a OT TEMIIEPaTypHl.

ITepenava naBaeHUS KUJIKOCTHIO U Ta30M.

Coo0m1aromuecsicCocy/ibl.

I'mapaBnuueckuinpecc.

[IposiBnenneneicTBUIaTMOC(HEPHOTOIaBIICHHUS.

3aBHCHUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTh
TeJa ¥ IIJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKHABAIOMIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.
YcioBue UIaBaHus TEJI: IUIABAHWE WIIA MOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIICHHUS INIOTHOCTEN TeJIa U 5KUIKOCTH.

Jlabopamopnviepadbomot u onvimot.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrPYyKEHHOU B
KUJKOCTh YaCTH TeJa.

OnpeneneHue  BBITAIKMBAKOIIEH CWIBL, JCWCTBYIOIIEM Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEN CUJIBI, IEUCTBYIOLIEH HA TEJIO
B KHUJKOCTH, OT Macchl TeJa.

OneITBl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKWUBAIOIIEH CHIIBI,
JNEUCTBYIOIIIE Ha TEI0 B KUJIKOCTH, OT O00bEMa TMOrpyKEHHOW B
KUJKOCTb YaCTH TEJIA U OT TUIOTHOCTH KUJIKOCTH.

KoHcTpynpoBanue apeoMerpa WIA  KOHCTPYMPOBAaHUE JIOAKH U
OIpeJeNeHue €€ rpy30M0AbEMHOCTH.

Paspgen S. PaGora u MOIIHOCTh. JDHEpPrusi.

Mexanundeckast padota. MOLIHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecHsl ppluara. IlpumeHeHue mpaBwiia paBHOBECHs pblyara K OJIOKY.



«3omoTtoe mpaBwio» MexaHukd. KIIJ[ mOpocThiX MeXaHU3MOB.
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas dHeprus. KuHeTmyueckas ¢ NOTEHIMAIbHAS
[IpeBpamienne  OJHOTO  BHJA  MEXAHWYECKOM  DHEPrUd B
3aKOHCOXPAHEHUSIPHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. [IpuMephbITPOCTHIXMEXaHU3MOB.

Jlabopamopnviepadbomot u onvimol.

IIpoctelie

SHEPTHUS.
JIPYTOH.

1. Onpenenenue paOOTHl CUIIBI TPEHHS MPU PABHOMEPHOM JABMKCHUM Tela

10 TOPU3OHTAIILHOW MOBEPXHOCTH.
2. HccnenoBanueycnoBUipaBHOBECUSPHIYATA.
3. Msmepenue KIIJ] HAKITOHHOUIUIOCKOCTH.
4. V3ydeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOU IHEPTUU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
POU3UKE B 7 KIIACCE

N3yuenne ¢uinku B 7 Kiacce HAMpaBlIC€HO Ha JIOCTUXKEHHE JTUYHOCTHBIX,

MeTaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pesynbrare uszydeHuss ¢puzuku y oOydaromierocsi OyayT C(OpMHUPOBAHBI

CJEYIOIINE JUYHOCTHBIE PE3YJIbTAThI B YACTH:

e 1) IaTPHOTHYECKOTOBOCITUTAHMSL:

NpOsBICHHE MHTEpPeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHHCKOI
¢u3nvecKoil HayKu;

e LCHHOCTHOE OTHOLICHHE K TOCTIKCHHSIM POCCUHCKUX YISHBIX-(DH3HUKOB;

e 2) rpaxKJIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

e TOTOBHOCTb K aKTHBHOMY YYacTHIO B OOCYICHHH OOIIECTBEHHO3HAYHMBIXH
TUYECKUX MPOOJIEM, CBI3AHHBIX C MPAKTUUYECKUM MPUMEHEHHUEM JOCTIKECHHUM
(1076370478

e OCO3HAHHE BAKHOCTH MODAIBHO-ITHUCCKHX MPHHIUIOB B JESTEIHOCTH

YYEHOTI0;
3) 3¢TeTH4eCKOrOBOCIIUTAHUS:
" BOCIPHSTHE DCTETHYECKHX KauecTB (DH3MUECKOM HAYKH: €€ rapMOHHYHOIO
MOCTPOCHHUSI, CTPOTrOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) 1eHHOCTUHAYYHOTOTIO3HAHUSA

e OCO3HAHHE LEHHOCTH (HU3WYECKOHl HAYKH KAK MOIIHOrO HHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, BaXXHEHMIIEH COCTAaBISIOLIECH
KYJbTYPBIL;

e pa3BUTHE HAY4YHON JOGO3HATEIBHOCTH, MHTEpECA K HCCIIEI0BATEIbCKOI

NEeATENbHOCTH;
5) ¢opvmupoBaHus  KYJBTYPbl 30POBbSI W  JIMOIMOHAJIBLHOIO
0/1aromoJry4ms:

e OCO3HaHHE ILEHHOCTH 0E30MacHOro o0pa3a JKH3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBWJI OE30MacCHOrO TMOBEJACHUS Ha
TpPaHCHOPTE, HA JIOpOrax, ¢ JIEKTPUYECKUM U TEIJIOBBIM OOOPYJOBaHUEM B
JIOMAIITHUX YCIIOBUSIX;

e~ c(OPMHPOBAHHOCTH HABBIKA PeIICKCHH, IPH3HAHUE CBOETO [PABa HA OLIHOKY

U TaKOTO K€ MpaBa y APYyroro YeiaoBeKa;

6) TPy10BOTrOBOCIIMTAHMS:

e aKTMBHOE y4acTHe B pCIICHHM NPAKTHYECKMX 33134 (B PAMKaX CEMbH,
o0pa3oBaTeIbHOM  OpraHM3alud, TOpojJa, Kpas) TEXHOJIOTUYECKON U
COIMAJIbHOW HAMpaBJICHHOCTHU, TPEOYIOMUX B TOM YHCIe U (U3HYECKUX
3HaHUM;

MHTEPEC K MPAKTUYECKOMY M3yUEHHUIO Npodeccuid, CBI3aHHBIX ¢ (PU3UKOM;



7) 3K0JIOrH4eCKOrOBOCIIMTAHMS S

" OpHeHTAlHS Ha NpUMEHEHHe (U3MYCCKMX 3HAHMH JUIS PELICHHS 3a7ad B
00JaCTH OKpY’KAIOIIeH Cpenbl, IUIAaHUPOBAHUS TIOCTYNIKOB U OICHKH HX
BO3MO>KHBIX MTOCJIEACTBUI JJIS1 OKPYKAIOILIEH CPELBI;

" OCO3HaHHE ITOGAIBHOrO XapakTepa SKOMOTHMYECKHX MpoOieM M IyTel HX
pelieHus;
8) aganTranum K U3MEHAIOUIUMCS YCJOBUSIM COLMAJILHOM M NMPHUPOAHOM
cpeabl:

" MOTPeGHOCTh BO B3AMMOIEHCTBHM TP BBIIOMHCHHH HCCICIOBAHHI M
MPOEKTOB (DM3UYECKOW HAMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUIM
IPYTUX;

" [OBBINICHHE YPOBHS CBOCH KOMIICTGHTHOCTH depe3 IPAKTHUECKYIO
NEeATENbHOCTD;

" MoTpeGHOCTH B (POPMHUPOBAHKMH HOBBIX 3HAHMIA, B TOM YHcie (pOPMYTHPOBATE
UJIeH, TIOHSTHUS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SABJICHUSX;

" oco3HaHHE AS(UIMTOB COOCTBEHHBIX 3HAHHIT U KOMIICTEHTHOCTEH B 001aCTH
buzuky;

" IAHUPOBAHHE CBOETO PA3BHTHUS B IPHOOPETEHNH HOBBIX (BDU3UUECKUX 3HAHHIL;

" CTpeMiIeHHe aHATH3HPOBATh U BBIBISTH B3aMMOCBSI3M IIPHPOIBI, OOIIECTBA 1
SKOHOMMKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUM;

" OLEHKA CBOMX JCHCTBHMIl ¢ y4éTOM BIMSHHMS HA OKDYXKAIOLUIYI0 CpEy,
BO3MOJKHBIX TJIOOATBHBIX MOCIECTBUM.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe ocBOE€HMsA mporpaMMmbl o (usuke y oOyuaromierocss OyayT

copMUpPOBaHbl MeTaNpeIMeTHbIe Pe3yJIbTaThl, BKIIOYAIOIINE T0O3HABATEIIbHbIC
yHUBEpCaJIbHbIE yUeOHbIE NeUCTBUS, KOMMYHUKATUBHbIE YHUBEPCAIbHbIEC yUeOHbIE
NEHCTBUS, PEryJSITUBHbIE YHUBEpPCATIbHbIE YUEOHbIE ACHCTBUSI.

Ilo3naBaTeqbHbIe YHUBEPCAIbHBIE YUeOHbIE [1eiicTBUS

Ba3oBble JijoruuecKkue J1elicTBUA:

e BBIBIATh M XapaKTEPHU30BaTh CYIIECTBECHHBIC TMPU3HAKH OOBEKTOB
(sBNIEHU);

e YCTaHABJIMBATH CYMIECCTBEHHBIA MPU3HAK KJIacCU(DUKAIIMHA, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

e BBIABIISTH 3aKOHOMEPHOCTH M NMMPOTUBOPEUUS B PACCMATPUBAEMBIX (haKTax,
JTAHHBIX U HAOJIOJICHUSIX, OTHOCSIIMXCS K (DU3HUSCKUM SIBJICHUSIM;



BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3M TMPU HM3YyYCHUH (HU3UUIECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeNaTh BBIBOJBI C MCIIOJIb30BAHUEM JIETyKTUBHBIX
1 MHIYKTUBHBIX YMO3aKIFOUCHUN, BBIJIBUTATh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3MYECKUX BEJIIMYUH;

CaMOCTOATENLHO BBIOMPATH CIOCOO perieHus: y4eOHOU (u3HUecKon
3amaun (CpaBHEHHE HECKOJIBKMX BAapUaHTOB pEIIeHUs, BHIOOp Hamboiiee
MOIXOJISIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBblencciieoBare/ibCKueIeHCTBUA:

HCIT0JIB30BaTh BOIIPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHNUS;
MPOBOJIUTH 110 CAMOCTOSITEIBHO COCTABIIEHHOMY TUIAHY OMBIT, HECIOKHBIN
(GU3MYECKUI HKCIEPUMEHT, HEOONBIIOE HCCIEN0BaHUE (PUINYECKOTO
ABJICHUS,

OLICHWBAaTh HAa TNPUMEHUMOCTb U  JOCTOBEPHOCTb HH(OPMALIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOSITeILHO (OPMYJIMPOBATH 00OOIIEHHS M BBIBOJBI IO pe3yJibTaTam
MIPOBENEHHOIO HAOIIOEHUS, OIbITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
MPOLIECCOB, & TAKXKE BBIIBUTATh MPEANOI0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTAaX.

Pabora ¢ unpopmanueii:

MPUMEHSTh Pa3TUYHBIC METObI, MHCTPYMEHTHI U 3aMpPOCHI MPU MOUCKE U
orOope WHPOPMAIMK WIH NaHHBIX C yYETOM TPEIOKCHHON ydeOHOH
(dbuznyecKoii 3a1a4u;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUJOB U (POPM TIPEACTABICHHUSI;

CaMOCTOSITENILHO ~ BBIOMpaTh ONTHMAIBHYI (opMy mpeacTaBiIeHUs
uHQOpMAIIMM W WUTIOCTPUPOBATh peEIIacMble 3a7a4d  HECIOKHBIMU
CXeMaMH, ThuarpaMMamMu, HHOU TpaduKoi U 1X KOMOWHAIIASIMH.

KoMMyHUKAaTHBHBIEyHHBeEpPCaJbHbIey4eOHbIeACHCTBUS:

B X0A€¢ OOCYXJCHHS Y4eOHOro MaTepHalia, pe3ybTaTOB Ja0OpaTOPHBIX
paboT M IPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIC HAa pEIICHUE 3aJadd M TOJJICP’KaHUe
OJ1aro)ke1aTeIbHOCTH OOIIEHNS;

COIOCTAaBJISATh CBOM CYXKICHHUS C CYXICHHSAMHU JPYTHX YYaCTHHUKOB
Juaora, 0OHapyXKUBaTh Pa3Iu4He U CXOJICTBO MO3UIINN;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M TUCHMEHHBIX TEKCTaX;
MyOJIMYHO MPEJICTABIISTH PE3YJIbTAaThl BRIIIOJHEHHOTO (PH3UYECKOro OIbITa
(3KCTIEpUMEHTa, HCCIICIOBAHUS, TIPOEKTA);



NOHMMAaThb W HCHOJb30BaTh  MNPEUMYIIECTBA  KOMAHIHOM U
WHIWBUAYAIbHOM pabOThl MpH pEIIeHUH KOHKPETHOH (U3NYecKoi
poOJIeMBI;

NPUHUMATH [IETTH COBMECTHOW NIEATEIBHOCTH, OPraHU30BBIBAThH JIEHCTBUS
no €€ JMOCTIKEHHUIO: paclpeAesaTh poJid, OOCYXKAaTh MPOLECCh U
pe3yJIbTaThl COBMECTHOM PabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JTIO/ICH;
BBITIOJHSATH CBOIO YacTh PaOOTHI, JOCTUTAs] KAUeCTBEHHOTO PE3yJIbTaTa 1Mo
CBOEMY HAMpaBICHUIO M KOOPAUHHUPYS CBOU JCWUCTBUA C JAPYTUMHU
YJIeHaMU KOMaH/Ibl;

OLIEHMBATh Ka4yeCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENFHO C(HOPMYTHPOBAHHBIM yUaCTHUKAMHU B3aUMOJCHCTBHUS.

PeryisiTuBHbIE YHUBEpPCAJbHbIE YUeOHbIE [1eiiCTBUSA

Camoopranuzamnus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YUYEOHBIX CUTYallUSX, TPEOYIOMIMX
TS perieHusT GU3NIeCKUX 3HAHUMH;

OPUEHTHUPOBAThCS B  PA3NMYHBIX IMOAXOAAX TMPHUHATHS  PEIICHHUMA
(vHIMBUAyaTbHOE, TPHUHATHE PEIICHHWS B TPYIIE, MPUHATHE pPEIICHUN
rpynmnoi);

CaMOCTOSTEIILHO COCTABJISITh AITOPUTM PEIICHUs (U3HUSCKON 3a7a9u VI
IUTaHa HMCCIEAOBAaHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIPEIiaraéMbie BAPUAHTHI PEIICHUM;
JieN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIMUHTEJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYyalluH U IIpejyiaraTh IUIaH €€ U3MECHECHUS,
OOBSCHATh TPHUYMHBI  JOCTIKEHUS  (HEIOCTH)KCHHS)  PE3yJIbTaTOB
JeSITENbHOCTHU, JaBaTh OIICHKY MIPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JICSITEIHHOCTh (B TOM YHUCJIE B XOJ BBITIOJHECHUS
(U3UYECKOr0  HCCIIEIOBAaHMS WJIM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENHCTB, W3MEHUBIIIUXCS CUTYyalHMii, YCTAaHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYAHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh €05 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBbI, HAMEPEHUS U JIOTUKY APYTrOro;
MPU3HABAaTh CBOE MPABO Ha OMIMOKY MPHU pelieHn: GU3NUECKUX 3a7a4d Hin
B YTBEPKJACHHUSIX HAa HAYYHBIE TEMbI M TAKOE K€ MPaBO JPYyroro.

HNPEAMETHBIE PE3YJIBTATBI



K xonIty o0yuenus B 7 Kjacce peIMETHBIC PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (QU3WYECKHME W  XUMHYECKHE  SIBJICHMS,
HaOJIOICHUE, SKCIIEPUMEHT, MOJENb, TMIIOTE3a, €AMHMIBI (PU3UUYECKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperaTHble COCTOSIHUS BelIecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHMYECKOe JIBIDKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOACUCTBYIOIIAS
cuna, aepopmanusa  (ympyras, IJIacTUYecKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyarh sBiaeHUs (auddys3us, TEII0BOE IBMIKEHUE YACTHI[ BEIIECTBA,
paBHOMEpPHOE  JBW)KEHHE, HEpPaBHOMEPHOE JBW)XKEHHE, HWHEpIus,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalleHUs, Nepenaya AaBJICHHUS TBEPABIMU TElaMH, >KUIKOCTAMH H
razamy, arMochepHoe JaBleHWE, IUIaBaHUE Tell, MpeBpallleHUs
MEXaHUYECKON AHEPruu) Mo ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE SBIICHUE;
pacrno3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (U3MUECKUX  SABJICHUH B
OKpYXalollleM MHUpEe, B TOM uucjie (U3MUECKHE SBICHUS B MPUPOJIE:
NpPUMEPHI JBMKEHHUSI C PA3IUYHBIMU CKOPOCTSMH B JKMBOM M HEKUBOU
NpUpPOAE, ACUCTBUE CHJIBI TPEHUS B NPUPOAEC U TEXHHUKE, BIUSHUE
aTMoc(epHOro JaBiIeHUs Ha >KUBOM OpraHH3M, IUIaBaHUE PBIO, pblUyard B
TeJIe YeJI0BeKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a/a4y B yueOHYIO,
BBIICNIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) GU3HUECKUX SIBICHUM;
ONKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBIICHHS, UCIOIb3YS
¢usnyeckue BeIMYMHBI (Macca, 00BEM, IUIOTHOCTh BEULIECTBA, BpeMH,
MyTh, CKOPOCTb, CPEIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CUJIa TSAXKECTH, BEC
Tena, CWiIa TpeHus, JAaBieHue (TBEPIOTO Tena, >KUIKOCTH, Tasa),
BBITAIKMBAIOIIAsl CHJIA, MEXaHWYEeCKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CHJbl, KO3(DQUIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KMHETHYECKass U TOTEHIMAJIbHAsl JHEPrus), MpU OMHUCAHUM MPABUIBHO
TpakToBaTh  (PU3MYECKUI  CMBICI  HUCHOJIb3YEMbIX  BEJIUYUH, UX
0003HAaYEHUs1 M €IUHULBl (PU3MYECKHX BEIUYHMH, HAXOJIUTh (OPMYJIbL,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEJIMYUHY C JIPYTUMH BEIHMUYMHAMU,
CTPOUTH TpapUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHHUS U TIPOLECCHI,
WCIIOJB3Ysl MpaBUiia CJIOXKEHUsI CUJl (BIOJIb OJHOM MpsMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBWIO paBHOBECHs phruara (0oka),
«30JI0TO€ TMpPaBUJIO» MEXAHWKH, 3aKOH COXPaHEHUS MEXaHMYeCKOU



SHEPTrUU, TPU HTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3alUCHIBATh €r0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKUE SIBICHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluid NPaKTUKOOPHUEHTUPOBAHHOI'O XapakTepa:
BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBsCHEHHE u3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3yYEeHHBIX CBOMCTBA (DPU3UUYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarb pacu€THble 3adadyd B |—2 JEHUCTBUA, HWCMOJBb3YysS 3aKOHBI M
bopmyrbl, CBs3BIBarONIME (DU3NYECKHE BEIMYMHBI: HAa OCHOBE aHaIn3a
YCIJIOBHSI 3a/1a4y 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKHE
BEJIMYMHBI B (DOPMYJIbI M MPOBOAUTH PACUEThI, HAXOJUTh CIPABOYHBIE
JaHHbIe, HEOOXOAUMBIE NIl PEIICHMS 3a7a4, OLEHUBATh PEATUCTUYHOCTD
MOJIYYeHHOU (PU3NYECKON BETUIHHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEHIUTh NPU TOMOIIH
(GU3MYECKUX METOJIOB, B OIIMCAHUU UCCIIEI0BAHUS BBIJIEISAThH IPOBEPSIEMOE
Npeanojaokenne  (rumoresy),  pa3jivyaTb U UHTEPIPETUPOBATH
MOJYYECHHBIA pe3yibTaT, HAXOAUTh OIIMOKKM B XOJAE OIbITa, J€JIaTh
BBIBOJIbI 110 €T0 pe3yJIbTaTaM;

MPOBOAUTL OMBITHl 0 HAOMIOJAEHUIO (UBUYECKUX SBJICHUW WU
(dbuznyeckux CBOICTB TeJ: dbopMyIIHpOBATH MIPOBEPSIEMBIEC
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHMS,
3aMMChIBATh XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSIMbIE W3MEPEHHUS PACCTOSHUS, BPEMEHHU, MacChl Tela,
o0béMa, CHUIBl M TEMIEPATYyphl C MCIOJb30BAHUEM aHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUS TPHUOOPOB C YUYETOM
3a/TaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUH;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKOU BETUYUHBI OT
JIPYroil ¢ WCMOJB30BAaHUEM MPSIMBIX H3MEPEHHM (3aBUCUMOCTU MyTHU
PAaBHOMEpPHO JABWXKYIIETOCA Tela OT BPEMEHHU JBUKEHHS TeJa, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAJAN CONPUKOCHOBEHUS TEJl, CUIIbI
YIOPYroCTU OT YJJIMHEHHUSI MPYXKUHBI, BHITAJIKUBAIOIIEH CUJIBI OT 00bEMa
MOTPYKEHHON YacCTH TeJa U OT IUIOTHOCTHU KUIKOCTU, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH Tella, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJ, YCJIOBUU paBHOBECHs pblyara U OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  YYEOHOTO0 MCCIEIOBAaHUA, COOMpAaTh YCTAaHOBKY H
BBHITIOJIHATh W3MEPEHHUs, CIenys NPeJIoKeHHOMY IUIaHy, (UKCHPOBAThH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIWYUH B BUJE



NpeUIOKEHHBIX Tabnuil U TpaduKoB, JAeNaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBaHMUS;

NPOBOJNTH KOCBEHHBIC H3MEpEeHHs (DU3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tejla, Cuja TPEHHUS CKOJBKECHHS,
JaBJIEHWE  BO3JyXa, BHITAJIKHUBAIONIAsl CWJia, JeMcTByromas  Ha
HNOrpyKEHHOE B JKHMJIKOCTh Te€l0, KO3((ULUUEHT MOJIE3HOTO JEHCTBUS
IOPOCTBIX MEXaHWU3MOB), CIeAys NPEIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUH HW3MEPEHUIl coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHNE UCKOMOW BEJIMYMHBI,

coOJII01aTh MpaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHbIM
000py1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPHUOOPOB M TEXHUYECKHX YCTPOWCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMmerp,
pblyar, HOJABUKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS IIJIOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI JEHCTBUS HW3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOH Ha WX omucaHusi (B TOM YHCIE:
MNOJIUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABINYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCTIONb3Ysl 3HAHUS
O CBOMCTBaxX (pU3MUYECKHUX SBJICHUM M HEOOXOJIMMBbIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALKIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUN B IOBCEAHEBHOMN
KU3HU s obecriedeHnss 0€30MacHOCTH TpHU OOpalieHnu ¢ mpudopaMu 1
TEXHUYECKUMHU YCTPOMCTBAMHM, COXPAHEHUS 3I0POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEICHHSI B OKPY’KaIOIEH cpe/ie;

OCYIIECTBIATh OTOOp MCTOYHUKOB HH(popmauuu B HTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE MMEFOIINXCS
3HaHUA © TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHHKOB BBLICISATH
uH(pOpMaIMIO, KOTOpas SIBISIETCS NPOTHUBOPEUYHMBON WM MOXKET OBITh
HEJI0CTOBEPHOI;

MCTIONIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 33JaHUl HAYYHO-TIOMYJISPHYIO
JUTEpaTypy (PHU3UYECKOTO  COACpXaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypcbl ceTu VIHTepHET, BIafeTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusl HHPOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMAIUU (HU3MUECKOTO COJIEPKaHUs, B TOM
yucne MyOJuYHO JeNaTh KpaTKue COOOLIeHHsI O pe3yibTaTrax MpPOEKTOB
WIM Y4eOHBIX MCCIEIOBAaHUM, IpPU O3TOM TPaAMOTHO HCIOJb30BaTh



W3YYCHHBIM TOHATUHHBIA ammapar Kypca (HU3WKH, COMPOBOXKIATH
BBICTYIUICHUE MIPE3CHTAIUEN;

MIPU BBITIOJTHEHUN YYEOHBIX IMPOEKTOB M MCCIEIOBAHUN pacnpeacssiTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBUM C TOCTaBJICHHBIMU 3a/lauamH,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JIEMCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ, B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmuecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB H TeEM (undposbie)
Konrpoiasbusie | IIpakTnyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1.@u3nka u €€ poJib B MO3HAHUM OKPYKAKOIIEr0 MUpPa
bu6mmoreka [IOK
1.1 o - 2
H3HKE - HayKa O IPHpOUe https://m.edsoo.ru/7f416194
but6mmoreka [IOK
1.2 PHIHUCCKHC BETHHHbI 2 ! https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAay4YHBIN METO/T TO3HAHUS 2 1 bubmorexa [IOK
' y A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nen 2.1lepBoHayaibHble CBeJeHNs 0 CTPOCHHH BelllecTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BeIeCTBa https://m.edsoo.ru/7f416194
27 JIBM>KEeHUE U B3aUMOJICHCTBUE YACTHI] ) 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2. A 2
3 TPCTATHEIE COCTOARMA Betlectsa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3znen 3./IBuskeHne u B3auMo/ieiicTBHE TeJl
bub K
3.1 MexaHH4YeCKOe IBIKEHIE 3 nomorexa O

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




bu6mmoreka [IOK
3.2 HMrepuums, macca, IoTHOCTS 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 Cuna. Bungt cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4./laBjieHue TBEPABIX TeJl, :KUAKOCTEH U ra30B
41 [asnenue. [lepenaya nasineHust TBEpAbIMU 3 bubmuorexa [JOK
' TEJIaMU, XUJIKOCTAMM U razamMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasnenue xuaroctn > https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4.3 ATmocepHoe MaBIcHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnmnoreka [JOK
' B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5.PaGora u MOIHOCTDH. JHepIrus
bu6nroreka [JOK
>1 Pabora i momrocT® 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
32 Hpoctere Mexanm3Mel > ! https://m.edsoo.ru/7f416194
bubmnoreka IJOK
>3 Mexanuueckas SHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 12




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoimnvecTBouacos DJIeKTPOHHbIE
Ne T Hdara uudposbie
€Ma ypoka Kourpousbnsie | IIpakTuyeckn
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypchl
1 duznuka — HaykKa O pUpoJIe. 1
SBneHus npuposl
2 DuU3NYECKHUE SBICHUS 1
3 dusnuecKre BEINYUHBI U UX |
U3MEepeHHe
VYpok-uccnenosanue "M3mepenue
4 TEeMIIepaTypbl IPU MOMOIIN 1 1
JKUAKOCTHOTO TEPMOMETpA U JaTUYHKa
TeMIepaTypbl”
Mertonabl Hay4YHOIO ITO3HAHMSL. EuG 10K
. nonroTexa
5 Onucanue Gpu3nyecKux sIBICHUI ¢ 1
. https://m.edsoo.ru/ff09f72a
MTOMOILBIO MOJIeNEn
Ypoxk-uccinenosanue "l[IpoBepka
6 TUIOTE3bl: 1aJbHOCTh MOJIETA IIapUKa, | |
MIyIIIEHHOTO0 TOPU30HTAIIBHO, TEM
OosbIie, yeM 0oJblle BhICOTa MycKa'"
Crpoenue BeniectBa. ONBITHI, BuG 10K
nonroTeKa
7 JIOKa3bIBAIOIINE JTUCKPETHOE 1
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILIECTBA
bubmuoteka [{IOK
8 JIBr>KeHre 4acTHIl BEIIEeCTBA 1 1
https://m.edsoo.ru/ff0a013e




YpOK—I/ICCJ'ICI[OBaHI/Ie «OmnBITH 11O

9 HaOJIOZICHUIO TETJIOBOTO PACITUPEHUS
ras’oB»
10 ArperaTHble COCTOSTHUS BEIIECTBA
Oco0EHHOCTH arperaTHbIX COCTOSTHUI
1 BoibI. O000IIEHNE 110 pa3Ieny bubnmnoreka [JOK
«IIepBoHayanbHbBIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOEHHUU BEIIECTBA»
MexaHn4uecKoe OBIKEHUE.
12 PasnoMepHOE 1 HEpaBHOMEPHOE bubmmorexa LOK
P P P https://m.edsoo.ru/ff0a05¢c6
NBIDKEHUE
bubmmoreka [JOK
13 Cxopoctb. EnuHune ckopoctu
P A 1 p https://m.edsoo.ru/ff0a079¢
14 Pacuet myTH ¥ BpeMeHU NBUKCHUS bubnnorexa LIOK
y P A https://m.edsoo.ru/ff0a0aed
15 WNuepuusa. Macca — mepa bu6mmorexa [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
ILtotHOCTSH BeliecTBa. Pacuer macchl bubmuorexa [JOK
16
1 00beMa Tella o €ro MIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTopHas pabota «OrnpezaeneHne
IJIOTHOCTH TBEPAOTO TEIaA»
18 Pemenue 3amau mo teme "IIIMOTHOCTE bu6mmoreka [IOK
BenrecTna" https://m.edsoo.ru/ff0al23¢
Cuna xak xapakTepucTruKa
19 B3auMoaencTaus Tei. Cuia
ynpyrocti. 3akoH ['yka
20 JlaGopatopHnas pabora «M3yuenue

3aBUCUMOCTH PACTAKCHUSA




(medopmanun) py>KUHBI OT
MPUIIOKEHHON CHITBI)

21 SIBnenue TaroreHus. Cuia TSHKECTH
CBs13b MEXK]ly CHIJION TSAXKECTH U

22 Maccon tena. Bec Tena. Pemenue bubmorexa HOK

e ' | https://m.edsoo.ru/ff0al778
3aaa4 no teme "Cuiia TsoKeCTH

3 Cuna TsKecTH Ha JpyTuX IUIaHeTax. bub6muoreka [IOK
@u3nyecKre XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

bubnuoreka [IOK

24 H3mepenue cun. [lunaMmomer

p A p https://m.edsoo.ru/ff0al8cc
bu6nuoreka [JOK

25 Becrena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HallPaBJIEHHBIX
26 110 OJTHOM MPsSIMO bubmorexa HOK
A . p ' https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIIASA CHIT

7 Pemenue 3agau o teme
"PaBHonelicTByrOMmAs cui”

)3 Cwiia Tpenus u e€ Bujbl. TpeHue B bu6muoteka [IOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas padora «3yuenue
3aBUCUMOCTH CHJIBI TPCHHSI

29 CKOJIbKCHMS OT CHIIBI JIaBJICHHS U Bubmorexa TIOK

a https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAIOIIUXCS
MMOBEPXHOCTEN»

30 Pemenue 3amau Ha onpenenexHue
PaBHOJICMCTBYIOIIEH CHUIIBI

31 Pemenue 3agau o remam: «Bec bubmuoreka [JOK

tenay, «['paduueckoe nzoOpaxeHne

https://m.edsoo.ru/ff0alde0




cuy, «Cuisly, «PaBHOICHCTBYOIIIAS
CHII»

Konrpomnbnas padora mo remam:
«MexaHnduecKkoe ABMKEeHHE», «Macca,

32 IIOTHOCTRY, «Bec Temay,
«I"padnyeckoe n300pakeHUE CUITY,
«CHneDy
Hasnenue. CriocoObl yMEHBIICHUS 1 bubnmoreka [JOK
33
YBEIIMYEHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh
34 aBJIEHHUd ra3a oT 00bEMa buGnnorexa LIOK
A ’ https://m.edsoo.ru/ff0a2376
TeMITepaTyphl
Ilepenaua naBieHUs TBEPALIMU
35 TCJIF;.MI/I JKUIKOCTSIMHU U Ea3aMI/1 bubnnorexa LIOK
» UL ’ https://m.edsoo.ru/ff0a25b0
3axkoH ITackais
16 JlaBneHue B )KUIAKOCTH U Tase, but6mmoreka [IOK
BBI3BAHHOE ICHICTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «JlaBnenue B but6mmoreka [IOK
JKUIIKOCTH U ra3e. 3akoH Ilackamsay https://m.edsoo.ru/ff0a2826
but6mmoreka [IOK
38 Coo01arormecs: coc
Harotuecs yaHb https://m.edsoo0.ru/ff0a2970
39 I'mpapaBimueckuii mpecc bubmmorexa TIOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopuiaeBoi
JKUIIKOCTHBINA HAcoC
41 ATtMmocdepa 3eMiH U IPUUUHBI €€ bubnuoteka [IOK
CYILLIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
42 BecBoznyxa. AtmochepHoe naBiieHue bubmuoteka [IOK




https://m.edsoo.ru/ff0a2b5a

W3mepenune atMOCHEpHOTo JaBICHHUS.

but6mmoreka [IOK

43
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 JIABJIEHUS OT BEICOTHI HAJT YPOBHEM bubnmorexa LOK
yp https://m.edsoo.ru/ff0a2fc4
MOps
45 Bapomerp-anepoun. AtmochepHoe bubnmnorexa [JOK
JABJICHHUE HA PA3JIMYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pewrenue 3anau o reme "
AtmochepHoe naBieHue”
JleficTBUE KUAKOCTH U ra3a Ha
47 MOTPY>KEHHOE B HUX TEJIO Bubmmorexa IOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaboparopHas pabota «Onpenenenue
43 BBITAJIKUBAIOIIEN CHJIBI, but6mmoreka [IOK
JNEUCTBYIOLIEH HA TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KUJKOCTb»
JlaGopaTopHas pabota 1o Teme
49 «HccnenoBanne 3aBUCUMOCTH Beca bubmuoreka [JOK
Tena B BOJE OT 00bEMa MOTpyKEHHOM https://m.edsoo.ru/ff0a3514
B KUJKOCTb YacTH TeJla»
but6mmoreka [IOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopaTopnas pabota
51 "KoHcTpynpoBanue apeomeTpa uiu
KOHCTPYMPOBAHHUE JIOJIKU U
OnpeieNIeHUE €€ rpy30M0IbEMHOCTH "
52 Pemenne 3amag mo remam: «IlnaBanue but6mmoreka [{OK




cynoB. BozmyxormnaBanuey,
«JlaBieHue TBEPAbIX TEN, JKUAKOCTEH
U Ta30B»

https://m.edsoo.ru/ff0a3654

KonTtponbhas paborta mo teme

53 «/laBiIeHHE TBEPABIX TEN, JKUIKOCTEN
Y Ta30B»
but6mmoreka [IOK
54 Mexanudeckas pabora
P https://m.edsoo.ru/ff0a3f82
but6mmoreka [IOK
55 MomnocTs. EquHuier MomHocTi
Hl . 1 . https://m.edsoo.ru/ff0a3f82
Ypoxk-uccinenoanue "Pacuér
56 MOIIIHOCTH, Pa3BUBAEMOU MIpU 1
noabEMe 1o JiecTHHUIE"
57 [IpocTeie MexaHu3Mbl. Peryar.
PaBHOBecue cui Ha pbiuare
Prryaru B TexHuke, ObITY U IPUPOJIE.
JlaGopaTtopHnas pabota bubnmnorexa [JOK
58 . 0.5
«HMccnenoBanue ycinoBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIdaray
Pemenue 3agau 1o teme «Y cloBus bubmuoreka [JOK
59
paBHOBECHS phIYara https://m.edsoo.ru/ff0a48a6
Koad¢uiment nonesHoro neicTBust
Mexanu3ma. JlaboparopHas pabota
60 . 0.5
«M3mepenne KI1/] HaknoHHOM
MJIOCKOCTH
61 Pemenue 3amau o reme "Pabora, but6mmoreka [IOK
MotmHocThb, KIT/T" https://m.edsoo.ru/ff0a4c48
62 Mexanudeckas dHEprusl. bu6mmoteka [IOK




Kunernueckas u noTeHuagIbHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIEPUMEHT MO TEME
"DKCIIEpUMEHTAJILHOE OIPEIEICHHE
W3MEHEHUs! KHHETUYECKON U
MOTEHI[UAIIbHOW SHEPIUH IIPH
CKaThIBaHUHU TeJIa [0 HAKJIIOHHON
IJI0CKOCTH"

65

Konrponbnas padora no reme
«PaboTa 1 MOIIHOCTb. DHEPTUA»

66

PesepBHblii ypok. Paborta ¢ TekcTramu
o teMe "MexaHnueckoe aBHKeHue"

but6mmoreka [IOK
https://m.edsoo.ru/ff0adee6d

67

PesepBHbIii ypok. Pabora ¢ Tekctamu
o teme "/laBnenue TBEPABIX Tell,
SKUOKOCTEH U ra3oB"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHbIii ypok. PaboTa ¢ Tekctamu
o TeMe "Padora. MomHoCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68
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