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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMmMa 10 (QU3MKE Ha YypOBHE OCHOBHOTO OOIIEro 0O0pa30BaHUSA
COCTaBJicHA Ha OCHOBE MOJIOKCHUW M TpeOOBaHUU K pe3ysibTaraM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpPOTpaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON pabouel mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yaeoHoro npeamera « Dusznkay.

Conmepxanne mporpaMmbl MO (DM3WKE HAMpPaBIEHO Ha (OPMUPOBAHHE
€CTECTBCHHO-HAYYHOH TPAMOTHOCTH OOYYArOMIMXCS W OPTaHU3AIMI0 H3y4eHUs
¢u3MKN Ha AESITENbHOCTHON OCHOBe. B mporpamme mo Qusuke y4dHTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpeamera B peanmsauuu TpeboBanuit ®I'OC OO0
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pE3yJIbTaTaM OOYUYCHHsI, a TAKKE
MEXKTPEIMETHBIE CBSI3W €CTECTBEHHO-HAYyYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00IIIeT0 00pa30BaHUAI.

[TporpamMma no (u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpejaraeT NpUMEpHYIO MOCIe0BaTeIbHOCTD
U3YYCHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COJCp)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIIXCS.

[IporpaMmma mo Qu3uke paszpaboTaHa C LETbI0 OKA3aHUS METOIUYECKOU
MOMOIIH YYUTENIO B CO3/IaHNU pabouell MporpaMMBI 10 y4eOHOMY IIpPEeIMETY.

®duszuka SBISIETCA CHCTEMOOOPAa3yOIIMM Ui €CTeCTBEHHO-HAyYHBIX
y4eOHBIX MPEIMETOB, TTOCKOIBKY (hM3MUECKHE 3aKOHBI JIeXKAaT B OCHOBE TPOIIECCOB
W SBJICHWM, M3ydYaeMbIX XUMHUEH, Ouosoruei, acrpoHomued u GU3UYECKOU
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npenocTaBiseT HauOosee sCHble OOpas3lpl MPUMEHEHHS HAyyHOTO METOo/a
MO3HAHMS, TO €CTh CII0Cc00a MOTYYeHHS TOCTOBEPHBIX 3HAHHUA O MHpE.

OnHa #W3 TJIaBHBIX 3a7ad (pU3MUIECKOro oOpa3oBaHHUS B CTPYKType OOIIEro
o0pa3zoBaHusi COCTOMT B (POPMHUPOBAHWU ECTECTBEHHO-HAYYHOU TPAMOTHOCTH W
UHTepeca K HayKe y 00y4JarouInxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TpEHAIoiaraeT OBJAJECHUE
CIIEYIOIUMHA KOMITIETEHTHOCTSMHU, XapaKTePU3YIOIMIMMH €CTeCTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e UWHTEPIPETHPOBATH  JAaHHBIE W  HWCIOJB30BaTh  HAYYHBIC
JI0Ka3aTeNbCTBA JUIS TTOTYYCHHS BHIBOIOB.

[lemn wu3yueHuss (QU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUsA
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mnpenMera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranum3anusx Poccuiickoit ®exepanuu, peamu3yOIINX
OCHOBHBIE  00II€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPXKIEHHOW pEIICHHEM



Komnernn Munucrepcrsa npoceienust Poccutickoii @enepanuu (MpoToKoJ OT 3
nexadps 2019 r. Ne [1K-4BH).
Hean usyyeHus pusuku:

npHOOpEeTEHHE HHTEpeca W CTPEMJICHHS OOYydYaloIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJBI, PAa3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
COCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (POpMHpOBaHHE
UCCIIeIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
dbopMUpOBaHHE HAy4YHOI'O MHPOBO33PEHHs KaK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHS MaTepuu ¥ (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dbopMUpOBaHHE TPEJCTABICHUA O POJIM (U3MKH IS Pa3BUTHS IPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTaBIEHHH O  BO3MOXHBIX  chepax  Oymyiiei
1po(heCCHOHAILHOM JIeATEIbHOCTH, CBA3aHHON ¢ (DPU3MKOM, IOATOTOBKA K
JaJbHENIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTKeHHE 3THUX IIeJIed MPOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
obmero oopa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONINX 3a/1aY:

npuoOpeTeHne 3HAHUW O JUCKPETHOM CTPOSHHM BEUIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

npuoOpeTeHNe YMEHHUI OMHUCHIBATh U OOBSICHATh (PU3UUECKHE SBICHUS C
MCTIOJIb30BAHUEM TOJTyUYEeHHBIX 3HAHUH;

OCBOCHHME METOJIOB pELIeHUs MPOCTEHINIMX pacu€THBIX 3aJady C
UCTIOJIb30BAHUEM dusnueckux MoOJIeIeH, TBOPYECKUX u
NPAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUI HAOIIOAATh IPUPOIHBIEC SBJICHUS U BBIIOIHATH OMBITHI,
nabopaTopHble pabOTBl M DKCIEPUMEHTAJbHbIE HCCIECAOBAHUS C
MCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OocBOCHHE MPUEMOB paboThl ¢ nHPOpMaluel (HU3NIECKOTO CONEpKAHUS,
BKJItOYasi ”HPOPMAIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIN3 U
KPUTHYECKOE OlIeHWBaHKE WH(OpMALUY;

3HaKOMCTBO cO cepaMu npodecCHoHANbHON AeATeIbHOCTH, CBA3aHHBIMU
C (Qu3MuKOi, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

o0pa3oBaHusi OTBOAUTCS 238 yacoB: B 7 Kiiacce — 68 yacoB (2 4aca B HeZIeN0), B 8
KJacce — 68 yacoB (2 vaca B HeAenmo), B 9 kiacce — 102 ygaca (3 yaca B Heneto).
[Ipennaraempiii B mporpamMme 1o (U3MKE MepeyeHb JIabopaTOpHbIX padboT U
OTIBITOB HOCUT PEKOMEHIATEIHHBIM XapaKTep, YIUTEIb JIEJIaeT BHIOOp MPOBEICHUS



7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHAWBHUIYATbHBIX OCOOCHHOCTEH
00y4aromuxcsi, CUCKa SKCIIEPUMEHTANBHBIX 3aJlaHul, MpeyiaraéMblX B paMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (pu3mKe.



COJEPXKXAHUME OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka v e€ poJib B IO3HAHUHU OKPYIKAKOIIEro MUupa.

@usnka — Hayka o mnpupone. fABneHus npuponbl. OuU3NUECKUE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckre BeaMUMHBL. M3MmepeHue @u3nyueckux BelWyuH. DuUznyeckue
npudopsl. [lorpemnocts n3mepennit. MexxayHapoHasi CHCTeMa €MHHII.

Kak ¢wusuka u pApyrme ecTeCTBEHHbIE HAyKH H3Y4YalOT TPUPOIY.
EcTecTBeHHO-HAY4YHBIM METOJl TMO3HAHMS: HAOJIOACHHE, MOCTAaHOBKA HAy4YHOT'O
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUINOTE3, 00BICHEHUE
HaOmomaemoro siieHus. Onucanne GU3NIeCKUX SBICHHUH C TIOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHu4deckue, TEIUIOBbIE, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. Dusnyeckue MpuOOPHI U MPOLEeIypa NPSIMbIX WU3MEPEHU aHAJIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHue LEHbI AJICHUS Kbl U3MEPUTEIBHOTO MPUOOpa.
2. N3mepenune pacCTOAHUN.
3. H3zmepenue oO0bEéMa XKUIAKOCTH U TBEPJOTO Tea.
4. OnpezneneHue pa3MepoB MaybIX TE.
5. M3mepenue Ttemmeparypsl IMPU HOMOIIM XKHUJIKOCTHOTO TEPMOMETpa WU
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeaeHue uccnenoBaHus MO NPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapyKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlNe, YeM OOJbIle BHICOTA
IyCKa.

Pa3znen 2. IlepBoHauajibHbIe CBEeeHUS 0 CTPOCHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne yactull BemiecTBa. CBsI3b CKOPOCTH JABWXKEHHSI YacTHI[ C
Temriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTaIIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHMSIX M MIX aTOMHO-MOJIEKYJSIpHBIM cTpoeHHeM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Jemoncmpauuu.

1. Habmnronenue 6poyHOBCKOTO JBUXKECHHUS.



2. Habmonenue nuddysumn.
3. HabGmomenue  sBmeHud,  OOBSACHSIOMIMXCS  TMPUTSHKEHUEM  WJIHU
OTTAJIKUBAHUEM YaCTHIL] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  MCIOJIb30BAaHUEM

dboTorpadmuii).
2. OmbITH O HAOTIOACHUIO TEIIOBOTO PACIITMPEHHUSI Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBukeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe [BWXEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUIKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHHUS.
SBneHne uHEpUMM. 3aKOH HMHEPLUHU. B3auMoaencTBHe Tell KaKk NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
0o0BEMa BelIecTBa.
Cuna Kak XxapakTepHCTHKa B3auMoJehcTBUs Ted. Cuila ynpyroctd M 3aKOH
['yka. M3MepeHne cuiibl ¢ MOMOILIBI AUHAMOMETpA. SIBIEHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HaIllpaBJIEHHBIX MO OJHOM mpsMoil. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUECKOTO JIBHXKEHHUS Tela.
2. M3mepeHune CKOpOCTH NPSMOIUHENHOTO IBUKEHUS.
3. HaGmionenue siBneHUs WHEPITUN.
4. HabmroneHue u3MeHeHus: CKOPOCTH MPHU B3aUMOACHCTBUHU TEIL.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue CuJjl, HalpaBJIEHHBIX M0 OJHOM MPSMOM.
Jlabopamopuwie pabomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO JABUKEHHUS (IIApUKA B XKUJIKOCTH,
MOJIEIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJbXKEHUS Opycka WIIM IapuKa o
HAKJIOHHOUW IUIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNA.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTb pacTsDKEHUSA (AeopMaliim)
MPY>KUHBI OT MIPUII0KEHHOMN CUIIBI.

5. OnbITBI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMXCSI HOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKUIAKOCTEH U ra3oB.



JaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS JaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza OT o0BEMma, TemmepaTyphl. llepemaua naBieHus
TBEPBIMU TEJAMU, KUJAKOCTSIMU U Tazamu. 3akoH [lackansa. IlneBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KHJIKOCTH OT TIIyOWHBI. [ 'mapocratnyeckuid
napajaokc. Coobuiaronirecs: cocysl. ['uapapnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIECTBOBaHMS
BO3aymHOW obosouku 3emuu. Ombir Toppuuemnu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTro J1aBJICHHUS.

JlencTBrEe KUIKOCTU M ra3a Ha MOTrPYyKEHHOE B HUX TeJIO. BeITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3nyxormiaBanue.

Hemoncmpauyuu.
3aBUCUMOCTbD JAABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyecknii mpecc.

[IposiBneHune neicTBrs aTMOCPEPHOTO JABICHUS.

3aBUCHUMOCTh BBITAIKHBAIONIECH CHUJIBI OT OOBEMA MOTPYXKEHHOW YacTH
TE€Ja U MJIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAIOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBHE IUIABAHUS TEN: IUIABAHHWE WIIM MOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOLIEHUS MUIOTHOCTEN TEJa U AKUJKOCTH.

Jlabopamopnsie padomul u onsimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMaA MOTPyKEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOIIEH CHIIBI, JICEWCTBYIOIIEW Ha  TEO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOILIECH CUIIbI, IEMCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnbIThl, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JCHCTBYIOIEH Ha TEJIO0 B IKHUAKOCTH, OT O0BbEMa MOTPYKEHHOU B
KUJKOCTb YACTH TEJA U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeoMerpa UWIM  KOHCTPYMPOBAaHHUE JIOOKH U
OIIpENIEIEHUE €€ IPY30II0ABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTb. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTtbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBumio

paBHOBecusi pbryara. [IlpuMeHeHue mpaBuiia paBHOBECHUsS pbluara K OJIOKY.
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«3onoroe mnpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.
Mexannueckas oHeprusa. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpallieHre OHOTO BH/IA MEXAHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.
Hemoncmpauyuu.
1. IIpuMepsl MPOCTBIX MEXAHU3MOB.
Jlabopamopnsie padomul u onvimel.
1. Ompenenenue pabOThl CUIIbI TPEHUS NMPU PABHOMEPHOM JIBUKEHUU Teia
10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccrnenoBaHue yCcIIOBUU PaBHOBECHS pblyara.
N3mepenne KII/] HakKJIOHHOM IIIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKyd Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMpPaBIEHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pe3ynbrare u3yuenus (pU3MKA HA YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHus

y oOyuatomierocs OyayT cpopMUpOBaHbI CIEAYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpuOTHYECKOro BOCIIMTAHUS:

— IPOSIBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOMN
(du3nuecKoil HayKu;

— [IEHHOCTHOE OTHOLICHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYXJI€HUU OOLIECTBEHHO 3HAUMMBbIX
U OITUYECKMX IMpoOJeM, CBSI3aHHBIX C [PAKTUYECKUM IPUMEHEHHEM
JTOCTUKEHUM (PU3UKH;

— OCO3HAaHUE BAKHOCTH MOPAJIBHO--3TUYECKUX IPHUHIMIIOB B JACSITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE 3CTETUYECKUX KAuecTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO
IOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

— OCO3HAaHUE IIEHHOCTH (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHUH, BaXKHEHMIIEH COCTABIIIOLIEH
KYJIbTYDBI,

— Ppa3BUTHE HAy4HOH II0003HATENPHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0pPOBbS MU  3MOLMOHAJBLHOIO
0J1aronoJryyus:

— OCO3HAHME ILIEHHOCTH Oe30macHoro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJI O€30MacHOr0 TMOBEACHUSA Ha
TpaHCIOPTE, HAa JIOPOrax, C AEKTPUUYECKUM U TEIJIOBBIM OOOPYAOBAHHUEM B
JOMAIIHUX yCIIOBUSAX;

— c(hOpMUPOBAHHOCTh HAaBBIKA peQIIEKCHH, MPHU3HAHUE CBOErO IpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIMTAHUS

— AKTHBHOE Yy4YacTHE€ B PELICHUM MPAKTHYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHMW3allid, TOpoja, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIHUX B TOM 4YHCIE H (PUIUUECKHX
3HAHUM;

e — MHTEpEC K IPAKTUUYECKOMY U3YUEHUIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0JI0TrH4€CKOr0 BOCIUTAHUSA:

e — OpHUEHTAlUs Ha NpUMEHEHHE (U3NUYECKUX 3HAHMM AJI1 peuleHus 3a1ad B
o0JacTh OKpY’Kalollel cpenbl, MJIAHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOYHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOILEH CPEIbI;

e — OCO3HaHHWE TI00aTbHOIO XapaKTepa SKOJOTHYECKHX MpoOJieM M MyTel ux
peleHns;

e 8) amanTtanuM K M3MEHAIOIMMCH YCJIOBMAM COLUMAJIbHON U NPHUPOIHOH
cpeabl:

e — TMOTPeOHOCT, BO B3aWMOJACWCTBUM TMPH BBINOJIHEHUU HCCIEIOBAHUN H
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
IPYTHX;

e — TIIOBBIIEHWE YPOBHS CBOEM KOMIIETEHTHOCTH YEpe3 IPAKTHYECKYIO
NEATEIIbHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Kciie (OpMyJINpPOBATh
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHHE AePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTh
buzukwy;

e — TIUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHHWU HOBBIX (UINYECKUX
3HaHUM;

e — CTpEMJICHHE aHAJU3UPOBATH U BBISIBIISITh B3aUMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKAa CBOMX JEWCTBUM C Y4YETOM BIMSHHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX TOCIEACTBHIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesyneraTe ocBOGHUMS TporpamMmbl 1Mo (PU3MKE HA YPOBHE OCHOBHOTO
ob11ero oopa3zoBanusi y oOy4yaromierocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE TO3HABATEILHBIC YHUBEPCATIbHBIC yUCOHBIC CUCTBHUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJIATUBHBIC
YHUBEpCaIbHbIC YIeOHbIE TCUCTBUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBHA:



BBISIBISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(ssBNIEHUI );

yCTaHaBIMBATh CYUIECTBEHHBIN MPU3HAK KIACCU(UKALUN, OCHOBAHUS IS
000011IeHUs ¥ CPAaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PaCCMATPUBAEMBIX (PaKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3YyUYEHUU (U3NUYECKUX
SIBJICHUI U NIPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOIb30BAHUEM J€AYKTUBHBIX
U MHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3nYECKUX BEINYMH;

CaMOCTOSITENIbHO BbIOMpaTh CHoco0 pemeHus: yueOHOW (PU3NYEeCcKOi
3a7aun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIIEHUs, BHIOOp Hambosee
HOJXOJSIIETO C yYETOM CaAMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHEB).

Ba3oBhIe uccieaoBaTe/IbLCKHeE JeCTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIEN0BATENbCKIII MHCTPYMEHT TO3HAHMS,
IPOBOAUTH IO CAMOCTOSITEIbHO COCTABIIEHHOMY IIJIaHY OIBIT, HECJIOKHBIN
¢uznyecKkuil S3KCHEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (DU3MUECKOTO
SIBIICHUS;

OIICHWBAaTh Ha TPHUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaImio,
MOJIyYEHHYIO B XO/I€ MCCIIEIOBAaHUS MM IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIIICHNS W BBIBOJBI TIO PE3yIbTaTam
IPOBEIEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

NPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
IIPOIIECCOB, a TAaK)KE BBIIBUTATh MPEIION0KEHUSI 00 UX pa3BUTHH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHSTh Pa3IMYHbIE METObI, HHCTPYMEHTBI U 3alPOCHI MPH MOMCKE H
orbope MH(OpMAIUM WU JAHHBIX C YYETOM MPEJIOKCHHON Y4eOHOM
dbu3ndecKoi 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HMHTEPIPETUPOBATH WH(POPMAITHIO
pa3IMYHBIX BUIOB U ()OPM IIPEICTABICHHS,

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMAIBbHYIO (OpPMYy TPEACTABICHHUS
UHpOpPMAIIMM ¥ WUIIOCTPUPOBATh pElIacMbIe 3ala4dl  HECJIOKHBIMU
CXEeMaMH, ArarpaMMaMH, HHOU TpadUKON U X KOMOWHAIIHSIMH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe 1elCTBHA:

B X0Ji¢ OOCYXICHHS ydeOHOro maTepuaia, pe3ysbTaToB JadopaTOPHBIX
padoT U MPOEKTOB 3a/aBaTh BOMPOCHI IO CYIICCTBY 00CYKAaeMO TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHbIC HA PEIICHHC 3aJauyd U TOIJACpPKaHHE
0J1aroKeaTeILHOCTH OOIICHUS,



COMOCTABJISITh CBOU CYXIEHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Juanora, oOHapyXKHBaTh Pa3IU4YMe U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BBIIIOJHEHHOIO (PU3UYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH  H
WHAMBUAYAIbHON pabOThl MpU PEIIEHWH KOHKPETHOW (U3NYECKOM
poOJIeMBbI;

NPUHUMATD LIEJIM COBMECTHOW NIE€ATEIbHOCTH, OPraHU30BbIBATH IE€WCTBUSA
no €€ JMOCTHKEHHUIO: paclpefesiiTb poiH, OoOCYKIaTh MpPOLECCHl HU
pe3yabTaThl COBMECTHOM pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIpaBJICHUIO M KOOPIMHUPYS CBOM JECHCTBUS C APYTHUMHU
YJIeHaMU KOMaH/1bl;

OILICHMBATh KAa4eCTBO CBOETrO BKJaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJIATH MTPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYaIHsX, TPEOYIOLIMX
IS peuieHns GU3NYeCKUX 3HAHMIA;

OpUEHTHPOBATHCS B  PA3jIMYHBIX TMOAXOAAaX TMPUHATUS  PELICHHM
(MHOUBUYyaJbHOE, MPUHSATHE DPEIICHUS B TPyMIMe, NPUHATHE PEIICHUN
IPYIIION);

CaMOCTOSTENILHO COCTABJISATH AITOPUTM pelieHus: Gu3ndecKon 3a1aun Win
IUTaHAa HMCCIIEOBAHUA C YYETOM MMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeAJiaraeMble BApUAHThI PEIICHUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHbIN HHTEJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallM! U IIpeajiaraTh IUIaH €€ U3MECHEHUS;
OOBSACHATHP TPUYUHBI  JOCTIKEHUS  (HENOCTIIKEHHUS) pe3yJIbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh (B TOM YHUCIIE B XOJ BBIOJHEHUS
(U3MYECKOTO HUCCICOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyalllil, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTATA LIEIU U YCIOBUIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJE CIOopa WIN JUCKYCCUU
Ha HAay4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMSI U JIOTUKY IPYIroro;



npuU3HaBaTh CBOE MPaBO HA OMMOKY IMPU PEHICHUH (PU3NYECKUX 33134 WU
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYIOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 KJacce peAMETHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00yHAIOUIUXCSl YMEHUIM:

UCIIOJB30BaTh  TOHATUS:  (U3HMYECKHME M  XUMHYECKHE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHUIBI (DU3UISCKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBIDKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJCUCTBYOIIAS
chIIa, nedopmarnus (ympyras, MJIacTU4YecKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

paznuyath sBiaeHUs (AudQy3us, TEIIOBOE IBIKCHHUE YACTHUIl BEIECTBA,
PaBHOMEpPHOE  JBW)KEHUE, HEPABHOMEPHOE  JBWKEHUE, HHEPIHA,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCHIO
BpallleHUsI, Tepefaya MAaBiCHUS TBEPABIMH TENaMH, XKUIKOCTIMU U
razamm, arMocepHOe [aBlICHWE, IUIaBaHWE TeJ, MPEeBpaIIeHUs
MEXaHUUYECKON SHEpPruu) IO ONMHMCAHUI0 WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, ICMOHCTPHUPYIOIINX JAHHOE (PU3NUECKOE SBJICHHE;
pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYXKaloleM MHpe, B TOM 4YHCiIe (PU3NdecKue SBICHHUS B TPHUPOJE:
MpPUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTSAMHU B KMBOM U HEXKUBOU
MpUPOAE, NCUCTBUE CHUJIbI TPEHUS B MPUPOJAEC U TEXHUKE, BIIUSIHUE
aTMOC(EpHOro JaBJEHUS Ha XUBOW OpraHW3M, IJIaBaHUE PbIO, pblyarv B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33/1auy B y4eOHYIO,
BBIICNIATH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKHN) (PM3UUECKUX SBICHHA;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKUE SBICHUS, UCIIOIB3YS
dbuznyeckre BEJIMYMHBI (Macca, 0O0BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEJIHSSA CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSXKECTH, BEC
Tena, CWUJla TpEHWs, JAaBieHue (TBEPAOro Tena, >KUIAKOCTH, Trasa),
BBITAIKMBAOIIAs] CHJIa, MEXaHWYECKass paboTa, MOIIHOCTh, TUIEYO CHUIHI,
MOMEHT CHJbI, KO3 UIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHU3MOB,
KMHETHYEeCKass M TOTEHIMalbHas SHEPrus), MPU OMHUCAHUU IPABHIHHO
TpakToBaTh  (UBUYECKHM  CMBICI  HUCIIOJIB3YEMBIX  BEJIUYUH, HX
0003HaUCHUS W CAWHUIIBI (U3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (PU3MUYECKYI0 BETUYMHY C APYTHMH BEIUYMHAMH,
CTPOUTH TPaPUKHN U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYMH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHUS CUII (BAOJIb OJHOW IpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbiyara (6110ka),
«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHU4ECKOU
DHEPruM, NpPHU O3TOM [JaBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (pU3MUECKHE SBJICHHUS, MPOIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallull NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CJICCTBEHHBIE CBA3HM, CTPOUTHh OOBSICHEHHE U3 1-2
JOTMYECKHX ILAaroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SABJICHUHN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3amadyd B 1—2 JEHCTBUA, MCHOJB3YS 3aKOHBI U
(GopMyiibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIU3a
YCIIOBHS 331a4 3aIIUCBIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3NUECKHUE
BEJIMYMHBI B (OPMYNBI U TMPOBOAUTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE IS PEIICHUs 3a/1a4, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YEeHHOW (PU3NUECKON BEJIMYMHBI,

pacrno3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IpU HNOMOULIH
(u3NYECKUX METOJOB, B OIMCAHUM MCCIIEI0BAaHUS BbIIEIATh IPOBEPSIEMOE
OpEeANnojoKeHne  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
MOJyYEHHBI pe3ynbTaT, HAXOAUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

OPOBOANUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
duznyeckux CBOMCTB TeJ: (opMynupoBaTh IPOBEpsEMBbIE
IPEIOJIOKEHUs, COOMPAaTh YCTAHOBKY U3 MPEANIOKEHHOT0 000pYy10BaHMS,
3aIlMChIBaTh XOJ1 OMbITa U (POPMYIUPOBATH BHIBOJIBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMUS PACCTOSHHS, BPEMEHM, MacChl Tela,
0o0béMa, CHJIBl M TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJIOIOBBIX H
upOBBIX MPUOOPOB, 3aMUCHIBATh IOKa3aHHUS MPUOOPOB C y4ETOM
3aJJaHHOW a0COJIIOTHOW MOTPEIIHOCTH U3MEPEHUH;

IPOBOJANUTDH MCCIEAOBAHNE 3aBUCMOCTH OJHOM (DM3HUECKON BEJIMYUHBI OT
JIPYrof C HCIOJIB30BAHMEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JABWXKYILEroCs Tela OT BPEMEHU JBHXKCHHUS Teja, CHUJIbI
TPEHUsI CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tl
Y HE3aBUCHUMOCTH CUJIbI TPEHUSA OT IO CONPUKOCHOBEHUS TEN, CHIIbI
YIOPYroCTH OT YAJMHEHUS MPYKUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00BbEMaA
NOTPYKEHHON 4acTH TeJla ¥ OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCHMOCTH
OT IUIOTHOCTHU TeJa, OT MIyOMHBI, HA KOTOPYIO MOTPY’KEHO TEJO0, YCIOBUM
IUTAaBaHMSI TEJl, YCIOBHM paBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAaHUM  Y4€OHOTO HCCIEAOBAaHUSA, COOUpaTh YCTAHOBKY H
BBITMIOJHATh M3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBHUCHUMOCTH (DM3MUECKUX BEIUYUH B BUJC
NpPEUIOKEHHBIX TaOMuI] U TpaduKOB, JENaTh BBIBOJABI MO pe3yJbTaTaMm
MCCIICIOBAHMS;

IPOBOAUTH KOCBEHHBbIE HU3MEpeHHs] (PU3NUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTU W TBEPIOTO Tena, CuUja TPEHHUS CKOJBXKECHHUS,
JaBJIEHUE  BO3JyXa, BBITAIKUBAIOIIAS  CHJIA, JIEHCTByIOUIas  Ha
HOTPYKEHHOE B JKHUIKOCTb TeNO, KOd(PQHUIMEHT MOJEe3HOro eHCTBUA
OPOCTBIX MEXaHU3MOB), CIeAysl TMPEAJIOKEHHON MHCTPYKIUH: MpU
BBIMIOJTHEHUH HW3MEPEHUl COOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY H
BBIUUCIISTH 3HAUEHNE NICKOMOW BEJIMUMHBI,

coOuII0/1aTh MpaBUIIa TEXHUKK O€30MacHOCTH MpU paboTe ¢ 1abopaTOpHBIM
000py/1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOINAIOIIUEcs COCyAbl, OapoMerp,
phIYar, HOJABMKHBINA U HETOABUKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKkTepu30BaTh NPUHIUMBI  JEHCTBUS HM3Yy4YEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha WX ONUCaHui (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOMCTBO BOJONPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOICTBax (PM3NYECKUX SIBICHUN M HEOOXOaUMble (U3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTH  MpHUMEpHl  (HAXOAUTh  HUHPOpPMAIMIO O  MpUMepax)
IPAKTHYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUNW B TMOBCETHEBHOM
XKU3HU JJ1 oOecrieyeHus: 0€30MacHOCTU MPH OO0paIlleHUH C MpUObOopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 37I0POBbS U COOJIIOJCHUSA
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIOLIeH cpeie;

OCYHIECTBIISAITh OTOOp HMCTOYHHMKOB wuH(oOpMmanmu B HHTepHere B
COOTBETCTBUU C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MUMEIOLIUXCS
3HaHUW M TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHpOpPMALINIO, KOTOpasl SBJSETCS MPOTHBOPEUYMBOM WM MOXKET OBITH
HEIOCTOBEPHOM;

UCIIOJIb30BAaTh MPH BHITIOJHEHUN YUYEOHBIX 3alaHUi HAYYHO--TIONMYJISPHYIO
auTepaTypy  (pU3MUYECKOro  COAepXKaHHs, CIPAaBOYHbIE MaTEepHAbI,
pecypebl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpPAaTKHE MHCbMEHHBIC U YCTHbIE COOOILICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUUECKOTO COACPKAHUSA, B TOM



qHclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHHUs O pe3ysbTaTax MpPOEKTOB
WK Y4eOHBIX HCCIEJAOBaHWUM, MPH H3TOM TPaMOTHO HCIIOJIb30BATh
U3YYCHHBbI TOHATUWHBIN anmapaT Kypca (U3MKH, COINPOBOXAAThH
BBICTYIICHUE IIPE3CHTALUCH;

IPU BBINOJHEHUM YYEOHBIX IPOEKTOB M HCCIEIOBAHUI paclpenesiarh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C TMOCTaBJICHHBIMHU 3a/Jayami,
CIEAUTh 34 BBIIOJHEHUEM IUIAHA JCUCTBHMM, aJEKBAaTHO OLICHWBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTb  IPYyNINbl,  BBICTPAaWBAThH
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBAsI MHCHHUE OKPYKAIOIIMX.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuueckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAIOLIEr0 MUpa
Bbu6nmuoreka [JOK
1.1 ) - 2
H3HKa - HayKa O pHpoae https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 1
HBHACCKHE BEIHHAMHbL https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHEINM METO/I IIO3HAHUS 2 1 bubmorexa [TOK
' A A https://m.edsoo.ru/7f416194
Uroro no pazneny 6
Pasnen 2. [lepBoHayanbHbIe CBeJeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 1
Crpoenne semectsa https://m.edsoo.ru/7f416194
29 JBH>KEHME U B3aMMOJICICTBUE YaCTHI] ) 1 bubanorexka HOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPETaTHBbIC COCTOANMA BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHne u B3auMo/ieiicTBHe TeJ
bu6mmoreka [IOK
B M
3 CXAHITICCROC JBIDKCHHC 3 https://m.edsoo.ru/7f416194
32 Nuepuusi, Macca, IIIOTHOCTh 4 1 bu6mmoreka [IOK




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

bubmuorexa [JOK

3.3 Crna. Buget cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
41 [aBnenue. Ilepenaua naBnenus TBEPABIMU 3 bubmmoreka [JOK
’ TeJIaMHM, )KUJKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenue xuaKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMocepHoe naBeHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubmmoreka [JOK
’ B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pazgen S. Pabora 1 MOIIIHOCTB. JHeEpPrUs
bubmuorexa [JOK
. 1
>1 Pabota u mommocts 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 HpocThie mexanm3Mb1 > ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
>3 Mexanmeckas sueprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne ara u@posBbIe
n/n Tema ypoka Bceero Kontpoannere  TlpaxTudeckue fdlsyqennﬂ :6[()1:11;033Te.111>m)1e
padoThbI padoTsI pecypesI
| ®du3nKa — HayKa O PUPOJIE. |
SIBneHus npupoabl
2 ®dusnueckue ABICHUS 1
3 du3nuecKue BEIUYUHBI U UX 1
U3MEpPEHUE
Ypok-uccnenopanue "M3mepenue
4 TEMIEPATyphl IPU TOMOIIH 1 1
YKUJKOCTHOTO TEPMOMETpPA U IaTUMKa
TeMIepaTypsl"”
MeTo/1bl Hay4HOTO TTO3HAHMUS.
5 Onucanne PU3NUECKHUX SIBJICHUMN C 1 bubmmorexa [IOK
. https://m.edsoo.ru/ff09f72a
MOMOMUIBIO MOJIee
VYpok-uccnenosanue "[Iposepka
6 TUIOTE3bl: JAbHOCTD MOJIETA IIAPHKA, 1 1
MYIEHHOTO TOPU30HTAIBHO, TEM
OoJtbirie, yeM OOoJIbIIe BhICOTA MycKa'
Crpoenue BemectBa. ONbITHI,
7 JIOKA3bIBAIOLIME TUCKPETHOE 1 bubmmorexa [JOK
https://m.edsoo.ru/ff09fe0a
CTpOEHHE BEIeCTBa
8 JIBU>KEeHUE YacTull BEIIECTBA 1 buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e




VYpok-uccnenoanue «OMbITHI 110

9 HaOJIOZICHUIO TETIJIOBOTO PACITUPEHUS
ra3oBy»
10 ArperaTHbl€ COCTOSIHMSI BELLIECTBA
Oco0EHHOCTH arperaTHBIX COCTOSTHUN
1 Bozbl. O600IIIEHNE TI0 pa3aeny bubmuotexa [JOK
«ITepBoHauanbHbIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUH BEILIECTBAY
Mexannueckoe OBUKEHUE.
12 PaBHOMEpHOE U HEpABHOMEPHOE bubmmorexa [IOK
https://m.edsoo.ru/ff0a05¢6
JIBIKCHUE
bubmuorexa [JOK
13 CKkopoCTE. EHHHIB CKOPOCTH https://m.edsoo.ru/ff0a079¢
14 PacyeT myTu 1 BpeMeHU ABUKECHUS bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuns. Macca — mepa bubmmoreka [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 [InoTHOCTH BemiecTBa. Pacuer Macchl bubmuorexa [JOK
1 00beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «OnpezneneHue
TUTOTHOCTHU TBEPIOTO TETIa
18 Pemenne 3amau no teme "IInoTHOCTE bubmuorexa [JOK
BemecTBa" https://m.edsoo.ru/ff0al23c
Cuita Kak XapakTepUCTHKA
19 B3auMoiecTBus Tei. Cuna
ynpyroctu. 3akoH ['yka
20 JlaGopatopHas pabora «3yueHue

3aBUCHUMOCTHU PACTAKCHUA




(medopmanmm) IpyKUHBI OT
MIPUIIOKEHHOMN CHITBI»

21 [[IBnenue Tsarorenus. Cuiia TSKECTU
CBA3b MEXKY CUJION TSKECTH U
. bubmuorexa [JOK
22 Maccoi Tena. Bec tena. Pemenne
" " https://m.edsoo.ru/ff0al778
3a1a4 o teme "Cuia TSHKEeCTH

” Cuiia TSKeCTH Ha JPYTruX IJIaHeTax. bubmmoreka [JOK
Du3nyecKue XapakKTepUCTUKH TUIAaHET https://m.edsoo.ru/ff0al1502

bu6nuoreka [JOK

24 N3mepenne cun. JluHaMoMeT

p A P https://m.edsoo.ru/ff0al8cc
Bbu6nmuoreka [JOK
25 Bec Tema. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrnokeHue IByX CHUJI, HallpaBJIEHHBIX
26 10 OJTHOM II ;Iii)ﬁ ’ bubmorexa [IOK
o P ) https://m.edsoo.ru/ff0ala70
PaBHOElicTBYIOIIASA CHIT

27 Pemenue 3amau mo reme
"PaBHonelicTBytOMMAst cuit”

)3 Cuna tpenus u e€ Buanl. Tpenue B bubmuorexa [JOK
NIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3ydenue
3aBUCHMOCTH CHJIBI TPEHUS

29 CKOJIB)KEHUS OT CHIIBI IaBJICHUS U bubmorexa LIOK

a https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAOIITIXCS
MTOBEPXHOCTEM

30 Pemienue 3a1au Ha onpeneneHue
PaBHOACHCTBYIONIECH CUIIBI

31 Pemenue 3anau o temam: «Bec bubmuorexa [JOK

tenay, «['papuyeckoe n3odbpaxenue

https://m.edsoo.ru/ff0alde0




cuny, «Cunsly, «PaBHOACHCTBYIOIIAS
CHII»

KonTtponsHas pabota no Temam:
«MexaHnudeckoe JBHXKeHUeEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduueckoe n3odpaxkeHue cui,
«CHns»
JHasnenue. CriocoObl yMEHBIIICHUS U bubnnorexka HOK
33
YBEJIUYECHUS TaBJICHUSA https://m.edsoo.ru/ff0a20a6
JlaBiaeHwne raza. 3aBUCUMOCTD
34 aBJICHHS ra3a OT 00bLEMa bubmmnorera LIOK
a ’ https://m.edsoo.ru/ff0a2376
TeMITepaTypbl
Ilepenmaua naBiaeHUS TBEPIBIMHA
35 Tenl;l\fn mi KOCTSIMH B Ir)zft[mMH bubmorexa LIOK
> KU ) https://m.edsoo.ru/ff0a25b0
3akon ITackans
36 JlaBneHue B ®KUJIKOCTH U Taze, bubmmoreka [JOK
BBI3BAHHOE JICUCTBUEM CHJIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenne 3agad o reme «JlapieHue B bubmuorexa [JOK
SKUIKOCTH U Tra3e. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coo0
OODIIAIOTHECH COCYIRT https://m.edsoo.ru/ff0a2970
39 T'unpasimuueckuii mpecc bubmmorera OK
AP p https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsi. [TopuineBoit
JKHUJKOCTHBIN HAcOC
A1 ATMocdepa 3emMiu 1 IPUIHUHBI €€ bubmmoreka [JOK
CYIIIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATmochepHoe bubmmoreka [IOK




JIaBJICHUE

https://m.edsoo.ru/ff0a2b5a

N3mepenune arMmochepHOTO TaBJICHUS.

bu6mmoreka [IOK

43 Omnbit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
44 JIaBJICHUSI OT BBICOTHI HaJl YDPOBHEM bubnnorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomertp-anepouns. ATmochepHoe bubmmoreka [IOK
JIABJICHHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemienue 3amgau no reme "
AtmocdepHoe naBieHue"
JleicTBue KUAKOCTH U raza Ha
47 MOTPYKEHHOE B HUX TEJO. bubmorexa HOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas pabota «Onpenenenue
43 BBITAIIKMBAOIIIECH CHJIBI, Bbu6nuoreka [JOK
JICUCTBYIOIIEH HA TEJO, MOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKHJIKOCTb)»
JlaboparopHas paboTa 1o Teme
49 «ccnegoBanue 3aBUCHMOCTH Beca Bbubnmuoreka [JOK
TeJa B BOJIE OT 00bEMa MOTrpyKEHHOM https://m.edsoo.ru/ff0a3514
B )KHJIKOCTb YaCTH TeJIa»
Bbu6nuoreka [JOK
30 lnaanue Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHas paboTa
51 "KoHcTpynpoBaHue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKH U
omnpezaeneHue e€ rpy30noabEMHOCTH"
52 Pemenue 3anau o remam: «lInaBanue bubmuorexa [JOK




cyn0B. Bo3nyxoniaBaHuey,
«/laBneHue TBEpABIX TEN, KUIKOCTEH
U Ta3oBy

https://m.edsoo.ru/ff0a3654

KonTtponbHas pabora o Teme

53 «/laBneHue TBEpABIX TEI, KUIAKOCTEN
U Ta30B»
bu6mmoreka [IOK
>4 Mexammecas padora https://m.edsoo.ru/ff0a3{82
Bbu6nmuoreka [JOK

>3 MougocTs. EARHALE MOMHOCTH https://m.edsoo.ru/ff0a3{82
VYpok-uccnenosanue "Pacuér

56 MOIIIHOCTH, Pa3BUBAEMOM NIpU 1
oaLEMeE 10 JiecTHuUIlEe"

57 IIpoctsie MexaHu3Mel. Poryar.

PaBHOBecue cuit Ha peruare
Poryaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopaTtopHnas pabota 0.5 bubnnorexka [HOK
«HccnenoBanue yciioBUil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara»

59 Pemenue 3aga4 no teme «Y cioBus bubmuorexa [JOK
PaBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTBust
Mexanu3ma. Jlaboparopnas pabota

60 . 0.5
«M3mepenne K11/ HaknoHHOM
IJIOCKOCTH

61 Pemenue 3ampa4d mo reme "Pabora, bubmuorexa [JOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

62 MexaHuyeckasi SHEpPrus. bubmuorexa [JOK




Kunernueckas v noreHuuaibHas
SHeprus

https://m.edsoo.ru/ff0a4252

63

3aK0OH COXpaHEHUsI MEXaHUYECKON
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEpUMEHT 110 TEME
"IKCEePUMEHTAIBHOE ONPEICTICHUE
U3MEHEHUs KUHETUYEeCKOU 1
NOTEHIMATBHON SHEPTUU NPU
CKATBhIBAHUHM TeJIa 10 HAKJIOHHOU
I0CKOCTH"

65

KoHnTtponbHast paborta 1mo Teme
«PaboTta 1 MOIIIHOCTh. DHEPTHUS

66

PeseprubIit ypok. PabGora ¢ Tekctamu
o TeMe "MexaHnueckoe IBUKeHue"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0adee6

67

PesepBHeIit ypok. Pabora ¢ Tekctamu
1o teMe "JlaBneHue TBEPABIX TE,
KUJKOCTEN U ra3oB"

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

68

PeseprubrIit ypok. Pabora ¢ Tekctamu
no Teme "Pabora. MoIHOCTb.
Ouneprug”

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

12




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

» dusuka, 7 knacc/ [epoimkua A.B., O611eCcTBO ¢ OrpaHUYEHHOM

OTBCTCTBCHHOCTBIO «HBI{&TCJ’IBCTBO «OK3aMeH»

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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