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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOTO 00Iero o00pa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJOXEHHA M TpeOOBaHWUU K pe3ysibTaTaM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MPOTPaMMBbI, TPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yuétoM denepanbHOi padbouell MporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «DOuzukay.

Copmepxanue mporpaMmbl 1Mo (U3MKE HAmpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOYYaloIIUXCS M OpraHM3alfi0 H3yueHUs
GU3NKM Ha NESITeNbHOCTHOM OcHOBe. B mporpamme mo (usuke yuduThIBAIOTCS
BO3MOYKHOCTH y4yeOHoOro mpenMera B peanuzauuu tpeboBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM O0y4eHUS, a TaKkKe
MEXKIMPEIMETHBIE CBSA3M €CTECTBEHHOHAYUYHBIX YUYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa3oBaHusl.

[Iporpamma no pu3uke ycTraHaBIMBaeT paclpeieieHue yueOHOro MaTepuana
no rojam oOyueHus (MO Kjaccam), mpejiaraeT IpUMEpHYIO MOCIIe0BATEIbHOCTD
M3YUYEHHS] TEM, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHS MPEIMETHOTO COJICPKAHUS U
y4€Te BO3pACTHBIX 0COOCHHOCTEN 00yYarOIINXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUSd METOJUYECKON
MTOMOILM YYUTEIIO B CO3/IaHUU pad0UYell IPOrpaMMbl [0 YHEOHOMY MTPEAMETY.

dusuka SBIIETCS CUCTEMOOOPA3YIOIIUM JIJIs1 €CTECTBEHHOHAYYHBIX Y4eOHBIX
NPEeIMETOB, MOCKOJIbKY (U3WYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U
SBJICHUM, HW3yYaeMbIX XHUMHEH, Ouoyiorued, acTpoHOMUEd U (UUYECKOU
reorpa¢uei, BHOCHUT BKJIaJ B E€CTECTBEHHOHAyYHYI0 KapTUHYy  MHUDA,
nperocTaBiseT HauOoyiee SCHble OOpas3lbl NPUMEHEHUsS HAyYyHOTO MeToja
MO3HAHUs, TO €CTh CIIOC00a MOTYYEHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna w3 raaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHUsI B CTPYKType OOIIEro
oOpa3oBaHUS COCTOUT B (POPMUPOBAHUH €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTepeca K HayKe y 00y4aronuxcs.

N3yuenue @usukun Ha 0a30BOM ypOBHE MpEIIOJiaraeT OBJaJCHHE
CIEIYIOIUMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOUIUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIeI0BAHNUS;

e HHTEPHPETHPOBATH  JAaHHbBIE U  MCHOJb30BATh  HAyYHBIE
J0Ka3aTeIbCTBA IS OJYyYEHUS BBIBOJOB.

Henmn wusyueHus QU3NKA HA YpOBHE OCHOBHOIO OOIEro 0Opa30oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenvera «®Dusuka» B
oOpa3oBarenbHbIX opraHuzaumsx Poccuiickoii @exepauuu, peaqu3yrOMIHUX
OCHOBHBIE  001e00pa3oBaTeNibHbIe MPOTPAaMMBL, YTBEPKACHHONW pelIeHUEM



Komnerun MunuctepcTBa npocseiienus Poccuiickoit ®eneparuu (IpoTOKOJ OT 3
nexadps 2019 r. Ne [1K4BH).
eau ndyyenus Gusnku:

npuoOpeTeHNE HWHTEpeca W CTPEMIICHHS OOydYalomuxcsi K HaydHOMY
M3YYCHHUIO TNPHUPOABI, PA3BUTHE WX HHTEINICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MTO3HAHUS U (OPMUPOBAHUE
MCCJIEIOBATEIILCKOTO OTHOIICHHSI K OKPYKAIOIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOTO MHMPOBO33PCHHS KaK pe3yibTaTa H3yYeHUS
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMHupOBaHHUE TIPEACTABICHUN O PO (DU3UKH I PA3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHU;

pa3BUTHE  TMPEJICTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
poeCCUOHANILHOMN JCATEIBPHOCTH, CBSI3aHHON ¢ (PM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00YYCHHIO B 3TOM HAIpaBIICHUH.

JIOCTH)KeHHE 3TUX IIeJied MporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
oOrmrero o0pazoBaHusi 00ECIEYNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHMHM  BEUIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX M KBaHTOBBIX
SIBIICHUSIX

MpUOOpPETEeHNE YMEHUN OMHCHIBATh U OOBSACHATH (PU3UUYECKUE SBICHUS C
MCIIOJIb30BAHUEM TOJTYYECHHBIX 3HAHU;

OCBOCHME METOJOB pELIEHUs MPOCTEHIIMX PACy€THBIX 3aJady C
UCIIONB30BaHUEM (PU3UYECKHX MOJENel, TBOPYECKHX ¢ MPAKTHKO-
OpPHEHTHUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIE SIBJCHUS U BBINOIHITH OIBITHI,
JabopaTtopHble  pabOThl M AKCHEPUMEHTAJIbHBIE HCCIIEJAOBaHUS C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX PUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ MH(pOpMaIuel (GU3NIECKOT0 COMEPIKAHMS,
BKJIIOYast UHPOPMAIIMIO O COBPEMEHHBIX JOCTUKEHUSAX (PUBMUKHU, aHAIIU3 U
KPUTHYECKOE OIIEHWBaHNE WHPOPMAIIUH;

3HAKOMCTBO €O cepaMu MpoPeCcCUOHATBLHON ACSTEIbHOCTH, CBA3aHHBIMU
C (GU3UKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTXKEHUAX (PU3MUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpazoBaHus oTBoauTCs 238 4acoB: B 7 kjacce — 68 yacoB (2 yaca B HeJlEN0), B 8
KJ1acce — 68 yacoB (2 vaca B Hezelno), B 9 knacce — 102 yaca (3 yaca B HeJEmIo).



[Ipennaraemsiii B mporpamMmMe 1o ¢Gu3MKe MepedeHb JabopaTOpHBIX padoT U
OIIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKkTep, YUYUTEIb JIeIaeT BHIOOP MPOBEICHUS
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIUBHUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIuMXcs, CIHUCKA AKCIICPUMEHTATbHBIX 33/JaHHM, MpETaraéMbIX B paMKax
OCHOBHOT'O TOCYJJapCTBEHHOTO dK3aMeHa 1o (hU3ukKe.



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @®usuka u e€ posib B IO3HAHUM OKPYKAOUIEr0 MUPA.

®usnka — Hayka O mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXaHWYECKHE, TEIJIOBBIC, DJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIEC, 3BYKOBBIE.

®dusnueckue BennuyuHbL. M3Mmepenue ¢usndeckux BennyuH. Puznueckue
npuoopsl. [lorpemHocts n3mepenuil. MexxayHapoaHasi CUCTEMa €AMHMII.

Kak ¢usuka u [pyrue ecTecTBEHHbIE HAayKd HW3Y4YalOT MPUPOIY.
EctecTBeHHOHayuYHBIE METOJl TO3HAHMSA: HAONIOJEHUE, MOCTAHOBKAa HAYYHOI'O
BOIPOCA, BBIIBUKEHUE TMIIOTE3, SKCIIEPUMEHT 110 MIPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmoaaemMoro siBieHus. Onucanue GU3NUecKuX SBICHHUM C MOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHuuyeckue, TEIUIOBbIE, DJIEKTPUYECKHUE, MAarHUTHBIE, CBETOBbIC

SABJICHUS.
2. ®usnueckre NpuOOPHI U MPOLEaYpa MPSAMbIX U3MEPEHUN aHAJIIOTOBBIM H
(G POBHIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimet.
1. OmnpeneneHue 1eHbl AIEHUS LIKAJIbl U3MEPUTENBHOTO IpUdopa.
2. H3mepeHue pacCTOSAHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TETA.
4. OmnpeneneHue pasMepoB MaJIbIX TEJ.
5. M3mepenue teMieparypsl IPU IOMOIUM KUAKOCTHOIO TEPMOMETpPA U
JaTYMKA TEMIEPATYPHI.

6. IIpoBeneHue mccnenoBaHus MO NMPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
HIapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, 4yeM OOoJblle BhICOTA
IIyCKa.

Paspeu 2. IlepBoHayanbHbIe CBEJACHUS O CTPOCHMH BelleCTBA.

Crpoenue BemlecTBa: aTOMbl M MOJEKYJdbl, HX pa3mepbl. OmNbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBymkenue dactun BemectBa. CBsA3b CKOPOCTH JIBWJKEHHSI YacTHUL[ C
temnepatypoil. bpoyHoBckoe nBmwxeHue, auddysus. BzaumoneiicTBue uacTuil
BEILIECTBA: NIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHUE T'a30B, KUIAKOCTEH M TBEPABIX
(kpucTamnyeckux) Ten. B3auMocBsI3p MeXay CBOMCTBAMM BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaOmonenue OpOyHOBCKOTO JBUKEHHUSL.



2. Habmronenue nuddysun.
3. HaOmionenue ~ siBneHui,  OOBSACHAIOIIMXCA  NPUTSHKECHUEM  WIH
OTTaJKUBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnuie padbomot u onvimoi.

1. OueHka JuaMeTpa aroMa METOAOM psAIoB (C  HMCHOJIb30BAaHHEM

dboTorpaduir).
2. OmnbITHI 10 HAOJIIOICHUIO TETUIOBOIO PACIIMPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
Pa3nea 3. /IBu:keHue U B3auMo/ielicTBHE TeJl.
MexaHnueckoe [JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JABMXKEHUH. Pacuér mytu u
BPEMEHU JBUKEHHUSI.
SBrneHue wWHepHUU. 3aKOH WMHEpUUHM. B3ammoneicTBue Ten Kak MNpUYMHA
U3MEHEHUSI CKOPOCTH JBW)KEHUs Tel. Macca Kak Mepa HHEPTHOCTH Teda.
[InotHocTh BemiecTBa. CBSI3b IUIOTHOCTU C KOJMYECTBOM MOJEKYJN B €IUHUIE
00BbEMa BeIECTBA.
Cunia Kak XxapakTepucThka B3auMozencTBus Ten. Cuiia ynpyroctd U 3aKoH
I'yka. M3mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIICHHE TIATOTEHUS W CHJIA
TskecTd. CHila TSDKECTH Ha IpyTHX IutaHeTtax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HANPABJIEHHBIX 10 OJHOM npsiMou. PaBHonencTByromas cuil. Cuila TpeHUs.
TpeHne CKONIbKEHUS U TPEHUE MOKOSA. TpEeHUE B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HabGnrogeHne MexaHMUeCKOro JIBHKEHHS Tela.
2. H3mepeHne CKOpOCTH NPSIMOJIMHENHOTO IBUKECHUSL.
3. HaGmronenue siBeHUs HHEPITUU.
4. HabmroieHrue u3MeHEHUs1 CKOPOCTH MPHU B3aUMOJICUCTBUH TEII.
5. CpaBHEHHE Macc 1O B3aUMOJEHCTBUIO TEIl.
6. Cno)xeHue cuJjl, HallPaBJIECHHBIX IO OJJHOM IIPSMOM.
Jlabopamopnule pabomot u onvimel.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBIKEHHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK AaJiee).

2. OmnpezneneHue CpelHEW CKOPOCTH CKOJBXKEHHS OpycKa WM IapuKa 0
HAKJIOHHOM TIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

4. OmbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pACTsLKeHUs (Iedopmaiun)
MPY>KUHBI OT MPUI0KEHHON CHUIIBL.

5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJla U XapaKTepa COMPUKACAOIINXCS TOBEPXHOCTEM.

Paspnen 4. JlaBinenue TBEPABIX TeJl, dKMIAKOCTEH U Ta30B.



JaBnenue. CriocoObl YMEHBIIECHUS U yBEIUYEHUs JaBlieHus. [laBieHue rasa.
3aBUCUMOCTh JaBJ€HHUS raza oT o0bEéma, Temmeparyphl. llepemaya maBieHUs
TBEPABIMU TEJaMHU, XUIAKOCTIMH W ra3zamu. 3akoH Ilackans. ITneBmartnueckue
MaIllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TIyOuHBI. ['mapocratnueckuit
napajgokc. Coobmraromnuecs cocysl. [ mapaBnndeckie MexaHu3MBbl.

AtMocdepa 3emuin u armocepHoe namieHue. [IpuuuHBI CyliecTBOBaHMS
Bo3aymHONH oOonouku 3emun. OnbiT Toppuuemntu. M3mepenue atrmochepHOro
JaBlieHUsI. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHus: aTMOC(hHEpPHOTO TABJICHHUS.

JlericTBrE )KUIAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJIO. BriTankusaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpayuu.
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3aBUCUMOCTH JaBJICHUS Ta3a OT TEMIIEPATYPHI.

ITepenava naBaeHUs KUJIKOCTHIO U Fa30M.

Coobmraroiuecst CoOCy/ibl.

I'mppaBnuuecknii mpecc.

[IposiBnenue nelcTBHUs aTMOCPEPHOTO TABIICHUS.

3aBHCHUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BEMA MOTPYKEHHOH YaCTH
TeJa ¥ MJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.
YcioBue iaBaHus TEJI: IUIABAHWE WK MOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIIICHHUS INIOTHOCTEH TeNa M KUIKOCTH.

Jlabopamopnuie padbomut u onvimol.

1.

HccnenoBanre 3aBUCUMOCTH BEca Tella B BOAE OT 00bEMa NOrpyKEHHOMN B
KHUJKOCTb YaCTH TeJa.

OnpeneneHue  BBITAIKUBAKOIIECH  CWIBL, JACUCTBYIOLIEM Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTbD.

IIpoBepka HE3aBUCUMOCTH BBITAIKMBAOLIEH CHJIBI, IEVCTBYIOIIEH HA TEJIO
B KHUJKOCTH, OT Macchl TeJa.

OneITBl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJKUBAKOUIEH  CHJIBI,
JEUCTBYIOIIEN Ha TENO B JKUJIKOCTH, OT O0BEMa TMOrPY>KEHHOU B
AKUJKOCTh YaCTH TeJIa U OT IVIOTHOCTH KUJIKOCTH.

KoHcTpynpoBanue apeoMerpa WIM KOHCTPYUPOBAaHHE JIOJKH H
OIpeJeNIeHHe €€ rpy30M0AbEMHOCTH.

Paspgen S. PaGora u MOIIHOCTh. JDHEpPrusi.

Mexanundeckast padota. MOLIHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IlpaBuio
paBHOBecHsl ppluara. [lpumeHeHMe mpaBWiIa paBHOBECHsS pblyara K OJIOKY.



«3onotoe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexannueckass dHeprus. KuHeTrnueckas W IOTEHUHAIbHAS DHEPIHUS.
IIpeBpaieHre 0AHOTO BUIA MEXaHUYECKOM SHEPTUM B APYTrOW. 3aKOH COXPaHEHUs
DHEPIUU B MEXAHUKE.
Jemoncmpayuu.
1. IIpumepbl MPOCTBIX MEXaHU3MOB.
Jlabopamopnule padbomot u onvimol.
1. Omnpenenenue pabOThl CUJIBI TPEHUS NPU PAaBHOMEPHOM JBIKEHUHU Tela
10 TOPU3OHTAIILHOW MOBEPXHOCTH.

2. HccnenoBanue yciioBUM paBHOBECHS pblyara.
N3mepenne KII/] HaKJIOHHOM IIIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAHECHUSI MEXAHUUYECKON SHEPTHUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMSA

Wzydenue (pu3nku Ha ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS HAMpPaBICHO

Ha JOCTHXKEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbTaTe uzydeHus: pu3NKd Ha ypOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHuUs

y obyyarorierocss OyayT copMUPOBaAHBI CICIYIONTNE JTUIHOCTHBIC PE3yJIbTATHl B
Y4acTH:

1) mnaTpuoOTHYECKOr0 BOCIIUTAHUSA:

— IPOSBIICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
(u3nUecKol HayKU;

— [IEHHOCTHOE OTHOIIEHUE K JOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

2) rpa:KIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYXIEHUH OOIIECTBEHHO 3HAYMMBIX
U DTUYECKUX TPoOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JNOCTHKEHUU (PU3UKH;

— OCO3HAaHHME BAXHOCTH MOPAJIBHO-3TUYECKUX MPHUHIMIOB B JESITEIHLHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

— BOCIIPUSITUE ICTETHYECKUX KadyecTB (PM3MUECKOW HAayKH: €€ TapMOHHYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NNO3HAHUS:

— OCO3HaHUE UEHHOCTH (U3MYECKOW HAyKHM KakK MOILIHOTO HWHCTPYMEHTa
MO3HAHUS MUpPA, OCHOBBI Pa3BUTHUSI TEXHOJOTUN, Ba)KHEHIIEH COCTaBIISIONICH
KYJIBTYPBI;

— pa3BUTHE HAy4YHOW JHOOO3HATENBHOCTHU, MHTEpPEca K HCCIEI0BATEIbCKON
NEeATEeNbHOCTH;

5) ¢opmupoBaHusi  KYJLTYpPbl 310POBbSI M  3MOLMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IeHHOCTH Oe30macHoro oOpa3a >KHW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU MpaBHJl 0€30MacHOr0 IOBEIEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C JJIEKTPUYECKHUM W TEIUIOBBIM O00OPYJIOBaHUEM B
JIOMAITHUX YCJIOBHSIX;

— chopmupoBaHHOCTh HaBbIKa pedIIeKCUU, TpPU3HAHUE CBOETO IIpaBa Ha
OIIKUOKY M TaKOTO e MpaBa y JPYyroro 4eIoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHE B PEIICHUU MPaKTHUUYECKUX 3ajad (B pamMKax CEeMbH,
oOpa3oBaTelbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH U



COIMAJIbHOW HAIpaBJICHHOCTH, TPEOYIOIMMUX B TOM YHCIEe U (DUIUIECKUX
3HaHUM;

e — HMHTEpEC K MPaKTUYECKOMY U3YUYECHHIO TpodeccHil, CBI3aHHBIX ¢ (PUUKOK;

e 7)3K0JOrH4e€CKOr0 BOCIIMTAHUSA:

e — OpHUCHTAlMS HA MPUMEHEHUE (PU3NYECKUX 3HAHWM NIl PElIeHUsl 3a/1ad B
00JacCTH OKpY’KaloIIeH cpenpl, TJIAaHUPOBAHMS TOCTYNKOB U OLEHKH HUX
BO3MO>KHBIX MTOCJEACTBUN JIJIs1 OKPYKAIOLIEH CPEJIbl;

e — OCO3HaHHME IIO0ATBLHOTIO XapakTepa SKOJOTMYECKUX MPOoOIeM M MyTel HX
peuieHus;

e 8) aganTanuM K U3MEHAKIIMMCS YCJIOBHUSIM COLUAJIBLHOW M NPHUPOIHOI
cpeabl:

e — TMOTPEOHOCTH BO B3aWMOJCHCTBHUU TPU BBITIOJIHCHUH WCCICOBAHUN U
POEKTOB (DM3MYECKOM HAMPaBICHHOCTHU, OTKPBITOCTH OIBITY W 3HAHUSAM
APYTHX;

e — TIOBBIIIICGHHE YPOBHS CBOCM KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
NEeATENbHOCTD;

e — MOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUI, B TOM YHCIIE€ (POPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NYECKUX O0BEKTAX U SIBJICHUSX;

e — OCO3HaHME JAe(UIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEHW B 00JaCTH
buzuky;

e — IUIAHUPOBAHUE CBOETO pPa3BUTUS B MNPUOOPETEHUU HOBBIX (HUZUUECKUX
3HAHUM;

e — CTPEMJICHUE aHAJM3UPOBATH U BBISIBIIATH B3aUMOCBSI3U MPUPO/IbI, 00ILIECTBA U
SKOHOMHKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OIICHKAa CBOUX JICUCTBUH C Y4YETOM BIMSHHUS Ha OKPYKAIOIIYIO Cpeny,
BO3MOYHBIX TJIOOQIbHBIX MOCTIEACTBUM.

METANIPEIMETHBIE PE3YJIbTATDBI

B pesynbraTte ocBOeHHS TporpamMmbl M0 (U3WKE HAa YpPOBHE OCHOBHOTO
oOmrero o6pazoBanus y o0y4daromnierocsi OyayT chopMUpOBaHEI MeTaNPeIMeTHbIe
pe3yJbTaThl, BKIIOUYAIONIIE T03HABATEIHbHBIC YHUBEPCAIBHBIC YUCOHbIC ICHCTBUS,
KOMMYHHUKATHBHBIC  yHHBEpCajbHbIe  y4eOHbIC  JCHCTBHS,  PETyJISTHBHBIC
YHHUBEpCaIbHbIC yUCOHBIC ICHCTBHSI.

Ilo3naBaTebHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiicTBUS

Ba3oBble Jijoruuyeckue JelicTBUA:
e BBIABIATH M XapaKTEpU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(sBNIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KIACCHU(PUKAIIMKA, OCHOBAHUS JIJIst
0000I1IeHNS U CpaBHEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH W ITPOTUBOPEYHS B pacCMaTpPUBAEMbIX (pakTax,
JTAHHBIX ¥ HAOIFOICHUSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;
BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBS3M TMPU H3YYCHHH (PU3NIECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeTaTh BHIBOJABI C MCIIOIH30BAHUEM JIEAYKTHBHBIX
U MHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIJIBUTATh THIIOTE3bl O B3aHMOCBS3SIX
(hbU3MYECKUX BETUYMH;

CaMOCTOATENLHO BBIOMPATH CMOCOO pemieHus: y4eOHOU (U3HUeCcKon
3amaun (CpaBHEHUE HECKOJIBKMX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOIXO/ISIIET0 ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUCB).

ba3oBble ucciiegoBare/bCKue JeMCTBHUA:

MCITI0JIB30BaTh BOIIPOCHI KaK MCCIE0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
MPOBOJIUTH MO CAMOCTOSITEILHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECJIOKHBIN
(GU3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UUYECKOTO
SBJICHUS,

OLICHWBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ MCCIIEIOBAHMUS WU DKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOBI 110 Pe3yjibTaTaM
MPOBENEHHOTIO HAOIIOJEHUS, OIbITA, UCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JajbHeWIiee pa3BUTHE  (PUINUYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATNON0KEHHS 00 UX PAa3BUTUU B HOBBIX
YCIOBHSIX U KOHTEKCTaX.

Pabora c unpopmanueii:

MPUMEHSTh PA3IUYHBIC METOJbI, HHCTPYMEHTBI U 3aIPOCHI TIPH MOUCKE U
orbope WHPOPMAIMU WM JNaHHBIX C YY4E€TOM TPEUIOKCHHON ydeOHOU
(dbuznyecKoii 3a1a4u;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3TUYHBIX BUJOB U (JOPM TIPEICTABIICHHUS,

CaMOCTOSITENTLHO ~ BBHIOMpaTh ONTHUMAIbHYIO (QOpMYy TIpEICTaBICHUS
uHDOpMAIMU W WUTFOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMHU
CXeMaMH, ThuarpaMMmamMu, HTHOU rpaduKoi U MX KOMOWHAITASIMH.

KoMMyHUKAaTHBHBbIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eCTBHS:

B XOA€¢ OOCYXICHHS Y4COHOro MaTrepHuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMOH TEMbI U
BBICKA3bIBaTh WJCH, HAICIICHHBIE HAa PEIICHHWE 3aJaud W TOAJACpKaHUE
0J1aro’KeIaTeIbHOCTH OOIIEHHS;

COIOCTABIIATh CBOM CYXKICHUS C CYXIACHUSAMHU JIPYTUX Y4YaCTHHUKOB
auaora, OOHapy»XKUBaTh Pa3IUYKe M CXOJICTBO ITO3HIIHA;



BBIPAXKATh CBOKO TOYKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAaX;
MyOJIUYHO TPEJICTABISATh PE3YyIbTAaThl BBITOJHEHHOTO (PU3NYECKOTO OIbITa
(dKCcIIepUMeHTa, UCCIIEA0BaHUs, IPOEKTA);

MOHMMAaTh W  HWCHOJB30BaTh  MNPEUMYIIECTBA  KOMAaHJHOW U
WHIUBUIYAIbHOW pa0OThl TPHU PEIMICHUH KOHKPETHOH (u3nyeckomn
poOJIeMBI;

MPUHUMATH LM COBMECTHOM AEATEIIbHOCTH, OPraHU30BBIBATH JIEUCTBUS
no e€ JOCTH)KEHHIO: paclpeleisTh pPOiau, OOCYXJIaThb MpoLEcChl U
pE3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh palOThI, IOCTUTAs] KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIlPABJICHUIO U KOOPAWUHUPYS CBOM JIEUCTBHUS C JPYTUMH
YJI€HaMU KOMaH/bI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOJIEHCTBHSI.

PeI‘y.]IHTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁnble I[eﬁCTBHﬂ

CaMoopraHmaunﬂ:

BBISIBIISITH TIPOOJIEMBI B JKM3HEHHBIX M YUCOHBIX CHUTYyaIUsX, TPEOYIOMINUX
IS petieHust GU3NYeCKuX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3JIMYHBIX MMOAXOJAX TMPUHATHS  PEIICHUIN
(vHIMBUAYyaTbHOE, TIPUHSATHE PEIICHUS B TPYIIE, NPUHATHE pENIeHUN
TPYIIION);

CaMOCTOATEILHO COCTABJISTH AJITOPUTM pellieHus GU3NUECKON 3aauu WK
IUTaHa HMCCIIEAOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIPeJlaracMbie BAPUAHTHI PEIICHUN;
JieN1aTh BBIOOp 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIBLHBIN NHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluH U MpeJjiaraTh MIaH €€ N3MEHEHUS;
OOBSCHATh TPHUYUHBI  JTOCTIDKCHHSI  (HEIOCTHXKEHUS)  PEe3yIbTaToOB
JeSTENBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JCSITENLHOCTh (B TOM YHCIIE B XOJ BBITOJHEHHUS
(U3UYECKOr0  HCCIECIOBAaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIINXCS CHUTYyalHi, YCTAaHOBJIEHHBIX OIITHOOK,
BO3HUKIIUX TPYIAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJH U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4eioBeKa B XOJ€ CIopa WIH JUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABAaTh CBOE MPAaBO Ha OMMOKY MPHU PEHICHUH (HU3UIECKUX 3a7ad WIH
B YTBEPKIAEHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTroro.



INPEAMETHBIE PE3YJIBTATBI

K xoniry oOyuenus B 7 Kjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIB30BaTh  TOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJEINb, TUIOTE3a, CAUHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHble COCTOSIHUS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYeCKoe [IBI)KEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEMHOE), TPACKTOpHUsA, pPaBHOACHCTBYIOIIAs
cuJa, nedopmarus (ynpyras, IJIaCTUYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHus (auddysus, TEMIOBOE JABUKEHHUE YaCTHI] BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JBUXKEHUE, HWHEpLHUS,
B3aMMOJICCTBUE TEJ, PABHOBECHE TBEPJBIX TEN C 3aKPEIUIEHHON OCHIO
Bpall€HUs, Mepeaada [OaBICHUS TBEPABIMH TENAMH, KUIAKOCTSIMU U
razamy, arMocepHOe JaBlieHWEe, IUIaBaHUE Tel, MpPEeBpaIleHUs
MEXaHMYECKOI SHEpPruu) MO ONHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBJICHUE;
pacmo3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MUECKUX SIBICHUUA B
OKpY’KalollleM MHpEe, B TOM uHcle (PU3UUYECKUE SIBJICHUS B MPUPOJE:
MPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSAMH B >KMBOM U HEXKUBOU
MpUpOJIe, NCUCTBUE CUJIbI TPEHUS B MPUPOAEC U TEXHHUKE, BIHSHUE
aTMOC(EpHOro JaBJICHUs Ha KMBOM OpraHU3M, IUIABaHHWE PHIO, pblYaru B
TEeJIe YeJI0BeKa, MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/layy B y4eOHYIO,
BBIJICJISTh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PUBHUECKUX SBIICHUI;
ONMKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (PU3MUECKHE SBICHUS, UCIONIb3YS
¢bu3nyeckue BeNWYMHBI (Macca, 00BEM, IUIOTHOCTH BEILECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYrOCTH, CUJIA TSKECTH, BEC
Tena, CWiIa TpEeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tras3a),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYEeCKas padoTa, MOUIHOCTh, TJIEYO CHIIBI,
MOMEHT CWJIbl, KOA((UIMEHT TMOJE3HOro JEHCTBUS MEXaHHU3MOB,
KUHETUYECKass W TOTCHIMalbHAs DHEPTHs), MPU OMUCAHUU MPABUIBHO
TpakToBaTh  (IU3UYECKUM  CMBICI  HUCIOIB3YEMbIX  BEIUYMH, HX
0003HaueHUss W EAUHMIIBI (U3UUYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIONINE JAHHYIO (PU3WYECKYIO BEJIMYMHY C JAPYTUMH BEIUYMHAMM,
CTPOUTH TpaPUKU U3yUEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEITUYMH;
XapaKTepHu30BaTh CBOWCTBA TN, (U3UYECKUE SIBICHHUS U TIPOIECCHI,
WCIIOJb3Ysl MPaBUIIa CJIOKEHHS CHII (BAOJb OJIHOW MIpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBecUs pbiuara (0s0Ka),



«30JI0TOE€ MPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
SHEPruu, MpHU HTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHAa U
3aMKChIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SIBIECHUS, ITPOLIECCHl U CBOMCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalud MNPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TTPUYUHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBsiCHEHUE U3 1-2
JIOTUYECKUX I11aroB ¢ ONopoil Ha 1-2 M3y4yeHHBIX CBOWCTBA (PU3MUYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA WU 32aKOHOMEPHOCTH;

pemiarb pacu€THele 3a7adyd B 1-2 JEUCTBUSA, HCIONB3YS 3aKOHBI M
dbopMyIbl, CBs3BIBAIONIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAM3a
YCJIOBHS 33/1a4 3alKUChIBATh KPATKOE YCIOBUE, MOJICTABIATh (QU3UUECKUE
BEJIMYUHBI B (DOPMYJIBI U MPOBOJIUTH PACUYETHI, HAXOAWUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJISl PEIleHUs 3a]a4, OLECHUBATh PEaTUCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh NpPH MOMOUIU
(U3HYECKUX METOJIOB, B OTMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
NPEANoIOKEeHne  (rumoresy),  pas3iuyaTb W MHTEPHPETUPOBATH
MOJIYYeHHBIA pe3yJIbTaT, HAXOAUTh OIMMOKHM B XOJE ONbITA, JETIaTh
BBIBOJIbI 10 €T0 Pe3yJIbTaTaM;

INPOBOJUTH OMNBITBI 1O HAONIOACHHIO (U3HYECKUX SBICHUA WIIU
(bu3IYecKuX CBOWCTB TeI: dbopmMyIpoBaTh MIPOBEPSIEMbIEC
MIPEANOI0KEHU, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIIUPOBATH BHIBOJIBI;

BBINIOJIHATHh MPAMbIE H3MEPEHHS PACCTOSHHUSA, BPEMEHHM, MacChl TeJa,
00bEMa, CHUIIBI U TEMIIEPATypbl C UCIHOJIb30BAHUEM AaHAJIOTOBBIX U
M(dpOBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MIPOBOJUTH MCCIECIOBAHUE 3aBUCUMOCTH OJAHOW (PU3MUYECKON BEIMYUHBI OT
APYrod € HCIOJb30BAHUEM IMPSMBIX H3MEPEHUN (3aBHCHUMOCTH IIyTH
PaBHOMEPHO JABWXKYIIErocs Tejla OT BPEMEHU JIBIDKCHMSI Teja, CHUIIbI
TPEHUSI CKOJIBKEHHUS OT Beca TeJla, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIIAIU CONPUKOCHOBEHUS TEJN, CHIIbI
YOPYTOCTH OT YAJIMHEHUS MPYKUHBI, BBITAIIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHON YacTH Tella U OT IJIOTHOCTHU >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH Tella, OT TJIyOHHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJIaBaHUsl TeJl, YCIOBUW paBHOBECHs pblyara U OJOKOB), Y4aCTBOBaTh B
IUIAHUPOBAHUM  Y4eOHOro HCCIEAOBaHUs, coOUpaTh YCTaHOBKY H
BBITIOJIHATh U3MEPEHHUA, CIenys MNPeIoKEHHOMY IUIaHy, (UKCHUPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKHUX BEJIWYUH B BUJE



NpPEUIOKEHHBIX TaONuI U TpadUKOB, JeNaTh BBIBOJBI MO pe3yjbTaTaMm
UCCIIEIOBaHMUS;

MPOBOANTH KOCBEHHBIE HU3MEpPEHHs (PH3UYECKHX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPIOTO TeNa, CHUJAa TPEHUS CKOJBXKCHHUS,
JaBJIIEHWE  BO3JyXa, BbITAJIKHUBAIONIas CWiIa, JCHCTByoIlas Ha
HNOrpyXEHHOE B KHUJAKOCTh TeJO, KOI()(PUIMEHT MONe3HOro AeHCTBUSA
NPOCTBIX MEXaHWU3MOB), CIeAys NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUH HW3MEPEHUIl CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIUMCIISTH 3HAUEHNUE UCKOMOW BEJIMYMHBI,

coOJII0/1aTh MpaBUIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ J1abopaTOpHBIM
000py1I0BaHUEM;

YKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JAMHAMOMETpP, COOOIIAIOIINECS COCYIbI, OapoMeTp,
pblyar, HOJBUHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;
XapaKTepu30BaTh MPHUHIMIBI JCUCTBUS HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMNHCAHUA (B TOM YHCIE:
HNOJNUINITHUKY, YCTPOWCTBO BOJOINPOBOJA, THUIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCTIOJb3Ys 3HAHUS
O CBOMCTBaxX (pU3MUYECKUX SIBICHHN U HEOOXoaUMble (PU3NYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  NpUMEPbl  (HAXOAUTh  HHGOpPMALMIO O  MPUMEPAX)
INPAKTUYECKOIO HCIOJb30BaHUs (PU3MUECKUX 3HAHUUW B IOBCEIHEBHOU
KU3HU 11 obecriedeHnst 0€30MacHOCTH TP OOpallleHuH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3J0POBbS M COOIIOICHHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY Kalollel cpejie;

OCYIIECTBIATh OTOOp MCTOYHHMKOB HHpopmanuu B HMHTepHere B
COOTBETCTBHH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE MMEFOIIMXCS
3HaHUA © TYTEM CpPaBHEHHUS Pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uH(pOpPMAIMIO, KOTOpas SBISIETCA MNPOTHBOPEUYUBOM WM MOXKET OBITh
HEJI0CTOBEPHOI;

MCTIONIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JUTEepaTypy (PHU3UYECKOrO  COACpXNKaHHs, CIPAaBOYHbIE MaTepHAIIbI,
pecypcbl ceti MHTepHET, BlajeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HH(GOPMALUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIC M YCTHBIE COOOIECHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaMu (HU3MUECKOrO COACPKAHUS, B TOM
qucie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHS O pe3yJbTaTaxX MPOEKTOB
WIM Y4YeOHBIX MCCIEAOBAaHUM, MpPU H3TOM TIPaMOTHO HCIIOJIb30BAThH



W3YYCHHBIM TOHSATUUHBIM ammapaT Kypca (QU3HUKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3CHTAIUEN;

MPU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M HCCJIEAOBAaHUN pacrpenessTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBUU C IIOCTaBJICHHBIMHM 3ajadyaMu,
CIEOUTHh 3a BBINOJIHEHUEM IUIaHA JCUCTBUW, AaJEKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIaJL B  JIEIATEIbHOCTh  TPYMNIMbl, BBICTPAUBAThH
KOMMYHHMKATUBHOE B3aUMO/JICCTBHUE, YUUTHIBASI MHCHUE OKPYKAIOIIKX.
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Ne i/ HaumeHnoBaHue pa3iesioB u TeM (undgposBbie)
KoHTpo/bHBI IIpakTHyeckn
n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
e padoThI e padoThbl
pecypchl
Paznen 1. @usuka u e€ posib B NO3HAHUN OKPYKAKIIEr0 MUpa
bu6mmoreka IIOK https://
1.1 o - 2
HBHKA - FlayKa 0 TPHpOse m.edsoo.1/7f416194
bubmuoreka I{OK https:/
1.2 o 2 1
VBIHCCIHE BETHIHIbL m.edsoo.1u/7f416194
bu6mmoreka IIOK https://
1.3 E 5 2 1
CTECTBEHHOHAYYHbI METOJ] O3HAHUS m.edsoo.rw/ 7416194
Htoro no pazneny 6
Pa3nea 2. [leppoHayaibHbIe CBeIeHHS] O CTPOCHHUH BellecTBA
bubmuoreka I{OK https:/
2.1 C 1
ThoctHe Betliectpa m.edsoo.1u/7f416194
9 JIBM>KeHuE U B3aUMOJICMICTBUE YACTHII ) 1 bu6mmoreka IIOK https://
' BEILECTBA m.edsoo.ru/7f416194
bubnuoreka [{OK https:/
2.3 A 2
rperaTHble COCTOSIHUS BEIIECTBA m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3nea 3. /IBu:xeHue u B3auMojieiicTBUE TeJl
bu6mmoreka IIOK https://
3.1 MexaHndeckoe JBHKEHUE 3 m.edsoo /7416194
b K https://
3.2 Wuepuus, macca, IIOTHOCTh 4 1 nommorexa [0 >

m.edsoo.ru/7f416194
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bu6mmoreka LIOK https://

3.3 Crna. Bupet can 14 2 m.edsoo.1u/7f416194
Hroro no pasneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, KUIAKOCTEH M Ta30B
41 [asnenue. [lepenaya qaBneHust TBEPALIMU 3 bubnmoreka [{OK https:/
’ TeJIaMU, KUJIKOCTIMM U razamMmu m.edsoo.ru/7f416194
bu6mmoreka IIOK https://
4.2 JlaBIICHHE KHKOCTH > m.edsoo.ru/7f416194
bubmuoreka [{OK https:/
4. A
3 TMOCpepHOE AaBeHie 6 m.eds0o.ru/7416194
JlericTBUE XKUJIKOCTH U Ta3a HA MOTPYKEHHOE bubnmoreka [{OK https:/
4.4 7 3
B HUX TEJIO m.edsoo.1u/7f416194
Uroro no pazaeny 21
Pa3pnen 5. Pa6ora m MOIIHOCTB. JHeprust
bu6mmoreka IIOK https://
5.1 Pabora 1 MOIIHOCTE 3 1 m.edsoo rw/7416194
bu6mmoreka IIOK https://
2 IT 1
> POCTHIE MEXATHIMET > m.edsoo.ru/7f416194
bu6mmoreka IIOK https://
53 Mexanudeckas dHEprus 4 1 m.edsoo.rw/ 7416194
Uroro no pazgeny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 68 12
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IHOYPOYHOE IIVTAHUPOBAHHUE
7 KUIIACC

Ne i/
n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JlarTa
U3yYeHUS

DJICKTPOHHBIE
nu(ppoBbIe
o0pa3oBaTe/bHbIE

pecypcsl

®dusuka — HayKa O IPUPOJIE.
SBneHus mpupos

duzndeckue sIBICHUS

dOusnyeckue BEINIHUHBI U UX
HN3MCPCHUC

Ypoxk-uccienopanue "M3mepenue
TEMIIEPATYPHI IIPU IOMOIIH
KHUJKOCTHOTO TEPMOMETpA U JaT4nKa
TeMIeparypol”

MeTo1p1 HayYHOTO MTO3HAHUS.
Onucanue GpU3NMUECKUX SBICHUH C
HOMOIIBIO MOJIETIEN

but6mmoreka I{OK https://
m.edsoo.ru/ff09f72a

VYpok-uccinenosanue "IIposepka
THIIOTE3BI: TATBHOCTD MOJIETA MapHKa,
MYHICHHOTO TOPU30HTAIBHO, TEM
Oouble, yeM OoJIble BHICOTA IycKa'

Crtpoenue BemiecTBa. ONBITHI,
JTOKA3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEIECTBA

bubnuoreka [{OK https://
m.edsoo.ru/ff09fe0a

HBI/I}KCHI/IG HaCTull BCIICCTBA

bubmmoreka [{OK https://
m.edsoo.ru/ff0a013e

Ypok-uccienoBanue «OnbIThl O
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Ha6J'IIO,I[CHI/IIO TCIIJIOBOI'O paCIIupCHUA
ra3oB»

10 ArperatHble COCTOSIHUS BEIIECTBA
Oco0EHHOCTH arperaTHbIX COCTOSTHHUI
1 Bozbl. O000IIEHNE IO pa3aeny bu6mmoteka [{OK https:/
«llepBoHa4YaNbHBIE CBEICHUS O m.edsoo.ru/ff0a0378
CTPOEHHUHU BEIIECTBA»
MexaHu4ecKoe TBHKCHHE. Bu6morexa LOK hitps./
12 PaBHOMEpHOE U HEpaBHOMEPHOE medsoo.ru/ff0a05c 6_p_
JIBIDKCHUE
bubnuoreka I{OK https://
13 Cxopoctb. Enunuiisl ckopocTu medsoo.ru/ ffOIE_l[O7 9C_p_
bubnuotexa [{OK https://
14 Pacuer nmyTtH 1 BpeMeHM IBM>KEHUS medsoo.ru/ ffOIa_lIan 4_p_
15 Nuepuus. Macca — mepa bubnuotexa [{OK hittps://
MHEPTHOCTH TEII m.edsoo.ru/ff0a0c10
16 ILnotHOCTH BeliecTBa. PacueT Macchl bubnuoteka [{OK https:/
1 00beMa TeJia 10 €ro MIOTHOCTH m.edsoo.ru/ff0a0fee
17 Ha60paTopHasi pabota «OrnpenencHue
TJIOTHOCTHU TBEPIOTO TEJIay
13 Pemenue 3amaq mo teme "I[lmoTHOCTH bubmuoreka [{OK https://
BenlecTna m.edsoo.ru/ff0al23¢c
Cuna xak xapakTepucTuka
19 B3aumoieiicTBus Ten. Cuma
yrpyroctu. 3akoH ['yka
JlabopatopHnas pabota «3yuenue
20 3aBUCUMOCTH PACTSKCHHS

(medopmaniuu) py>KUHBI OT
TPUIOKCHHOMW CHIIBI»
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21

SIBnenue Tarorenns. Cuna TsSHKeCTH

CBsI3b MEXKy CHUJION TSXKECTH U

. butmmoreka [{OK https://
22 Maccoii Tena. Bec tena. Pemenue 1
m.edsoo.ru/ff0al778
3aga4 no teme "Cuna tsokectu'

73 Cuiia TSKECTH Ha JPYTUX IUIAHETax. bubnuotexa [{OK hittps://
Du3nyecKre XapaKTEPUCTUKH TIIIAHET m.edsoo.ru/ff0al1502

bubmuoreka I{OK https://

24 H3mepenne cun. /[uHaMmomeT

P A p m.edsoo.ru/ff0al8cc
bubmmoreka [{OK https://

25 Bec Tena. HeBecomocTh

m.edsoo.ru/ff0al 778
CrnoxxeHue IByX CHUJI, HalPaBJIEHHBIX
26 [0 oHOi HhMO but6mmoreka L{OK https://
g . p ’ m.edsoo.ru/ff0ala70
PaBHoIeicTBYIOIIAST CHIT

7 Pemenue 3amau no reme
"PaBHonelicTBytomas cui"

)3 Cuna tpenus u e€ Bubl. TpeHue B bubmuoreka [{OK https://
IIPUPOJE U TEXHUKE m.edsoo.ru/ff0alb9¢
JlaGopatopHnas pabora «/3yuenue
3aBUCUMOCTH CHJIBI TPCHHUS

bubmuoreka [{OK https://
29 CKOJIb)KCHHS OT CUJIBI JIaBJICHUS U
m.edsoo.ru/ff0alcc8
XapaKTepa COMPUKACAIOIINXCS
ITOBEPXHOCTEID)

30 Pemenue 3amau Ha onpeneneHue
PaBHOJICHCTBYIOIIEN CHJIbI
Pemrenue 3amaud mo reMam: «Bec

31 Tenay, «I padpudeckoe n300pakeHue bubmuoteka L{OK https:/
cuny, «Cuibly, «PaBHOAEHCTBYIOIIAS m.edsoo.ru/ff0alde0
CHID»

32 KoHTtposibHast paboTa mo TeMam:



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc

«MexaHn4yeckoe IBIKEHHE», «Macca,
IUIOTHOCTEY, «Bec Tenay,
«I'padpuueckoe n3o0pakeHne CUI,
«CHIIBIY

1 JaBnenue. CriocoObl yMEHbBILICHUS U but6mmoreka I{OK https://
YBEIIMYEHUS NABJICHUS m.edsoo.ru/ff0a20a6
JlaBneHue rasa. 3aBI/IC.I./IMOCTB BuGmiorexa LOK hitps./

34 JIaBJIEHHS Ta3a OoT 00bEMa, m.edsoo.rw/ff0a2376
TEMIIEpaTypPbl
Ilepenaua naBiaeHust TBEPALIMU

35 TGJII:E)IMHI/I, )i(j,D;KOCTSIMI/I u Ir)aHs:aMI/I. bubmorexa LIOK https:/
axon Tackans m.edsoo.ru/ff0a25b0

36 JlaBieHue B )KUJAKOCTH U Trase, bubmuoteka I{OK https://
BBI3BAHHOE JICCTBUEM CHJIBI TSKECTH m.edsoo.ru/ff0a2718

37 Pemenne 3agau o teme «Jlapnenue B bubnuoreka [{OK https://
JKUJIKOCTH M Ta3e. 3akoH [lackasy m.edsoo.ru/ff0a2826

bubnuotexa [{OK https://

38 Coobmarommecs cocyae! m.edsoo.ru/ff0]a_112970_p_

. bubnuoteka [{OK https://

39 I'mpopaBnunyeckuil mpece medsoo.ru/ ff01j3 13 6_p_

40 MaHOMeTpI)IU. [TopmneBoi
JKHUJIKOCTHBIM HACOC

A1 ATtMmocdepa 3eMiu ¥ IPUUUHBI €€ bu6muoreka L{OK https://
CYIIECTBOBAHUS m.edsoo.ru/ff0a2b5a

0 Bec Bo3ayxa. ATmocdepHoe bubnmoreka [{OK https://
JIABJICHUE m.edsoo.ru/ff0a2bSa

13 N3mepenne atMochepHOro AaBJIeHUS. bubnmoreka [{OK https://
OmnwiT Toppuuemm m.edsoo.ru/ff0a2da8

44 3aBUCUMOCTH aTMOC(HEPHOTO bubnuoteka I{OK https://
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AaBJICHUS OT BBICOTBHI HAZ YPOBHEM

m.edsoo.ru/ff0a2fc4
MOpsI
45 bapomerp-anepoua. AtmochepHoe bubnuoteka [{OK https:/
JIABJICHUE HA PA3JIMYHBIX BBICOTAX m.edsoo.ru/ff0a2fc4
46 Pewenue 3anau o reme "
ATtMochepHoe naBieHue"
JleficTBHE XKUIKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO. bubmmorexa T1OK hitps:/)
m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaboparopHas pabota «Onpenenenue
43 BBITAIKUBAIOILICH CUJIBI, bubnuoteka [{OK https:/
JNEUCTBYIOIIEN Ha TEJIO, IIOTPY’KEHHOE m.edsoo.ru/ff0a33fc
B KUJIKOCTH
JlaGopaTopHas pabora 1o Teme
49 «HccrnenoBanue 3aBUCUMOCTH Beca bubmuoreka [{OK https://
TeJa B BOJE OT 00BbEMa MOrpyKeHHOU m.edsoo.ru/ff0a3514
B JKUJKOCTBh YaCTH TeJIay
50 [ImaBanue ten brbmanera THOR fipss
m.edsoo.ru/ff0a3a96
JlaGoparophas pabota
51 "KoncTpyupoBaHue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKHU U
onpeeneHue e€ rpy30n01bEMHOCTH"
Pemenue 3amau no remam: «IlnaBanue
57 cyn0B. Bo3nyxonnaBaHuey, bu6moteka [IOK https:/
«/laBiIeHHE TBEPABIX TEIN, JKUIKOCTEN m.edsoo.ru/ff0a3654
Y Ta30B»
53 KonTponbhas pabota no teme

«/laBJIeHHE TBEPABIX TEN, JKUIKOCTEN
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1 Ta30B»

but6mmoreka I{OK https://

54 Mexanudeckasi paboTta m.edsoo ru/f0a3 82

bubmoreka [{OK https://

55 MoutHocTh. EMUHHIBI MOIIIHOCTH m.edsoo.ru/f0a3 82
Ypoxk-uccinenoanue "Pacuér

56 MOIITHOCTH, Pa3BUBaeMOM MpHU 1
noanéMe 1o JiectTHuie"

57 [Ipocteie MexaHu3Msbl. Poryar.

PaBHOBecHue cui Ha pplyare
Pbruaru B TexHUKe, OBITY U IPUPO/IE.

58 JlaGopaTopnas pabota 0.5 bu6muoteka LHOK https:/
«HMccnenoBanue ycioBHii paBHOBECHS m.edsoo.ru/ff0a478e
pbluaray

59 Pemenue 3agay 1o teme «Y clIoBuUs bubnuotexa [{OK hittps://
paBHOBECHS peIdara» m.edsoo.ru/ff0a48a6
Koadduiment mone3Horo neicTBust

60 Mmexanusma. JlaboparopHnas pabota 0.5
«M3mepenue KIIJI HakIOHHON
TIJIOCKOCTH)

61 Pemrenue 3amag mo teme "Pabora, bubmuoreka [{OK https://
MontHocTh, KIT/" m.edsoo.ru/ff0a4c48
Mexanuueckasi SHEPTusl. BuGmiorexa LIOK hitps./

62 Kunerndeckass ¥ noTeHIMaIbLHAA m.edsoo.ru/f0ad252
SHEPTHUS

63 3aK0OH COXpaHEHUsI MEXaHUYECKOM bubnuotexa [{OK https://
SHEPrUuu m.edsoo.ru/ff0a4360

64 YPOK-3KCIIEPUMEHT 110 TEME |

"JKCIEPUMEHTAIBHOE ONPEICIICHUE
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H3MEHEHHST KHUHETHYECKOH U
MMOTEHITUATIHLHOM SHEPTUH TIPH
CKaTBIBAaHMHM Teja M0 HAKJIIOHHOM
IUIOCKOCTH"

Konrponsnas padora no teme

65 «Pabora 1 MOLTHOCTh. DHEPrUsi» :

66 PesepBHblil ypok. Pabota ¢ Tekctamu 1 bu6mmotexa L{OK https:/
o TeMe "MexaHnueckoe IBIKeHUe" m.edsoo.ru/ff0adee6
PezepeHblii ypok. Pabota ¢ Tekctamu

67 1o teMe "/laBneHue TBEpABIX TEN, 1 butanorexa HOK hups:

o " m.edsoo.ru/ff0adffe
KHUJIKOCTEH U ra3oB
PesepBHblil ypok. Pabota ¢ Tekctamu

68 no teme "Pabora. MOIHOCTS. 1
Oneprus"

OBILEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOJNYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU

HMHTEPHET






