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MHNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKEe Ha YypOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepaibHON pabodeii MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHOHAYYHOW TIPaMOTHOCTH OOYYalOIMXCS U OPraHU3alMI0 HU3YUYEHUS
¢u3MKN Ha AEATeTbHOCTHOM OcHOBe. B mporpamme mo ¢usmke yduThIBaroTCs
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METApeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHaBIMBAET paclpesesieHue yueOHoro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TIporpamMmma mo ¢Qu3uke paszpaboTaHa € LEIBI0 OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka SBISETCI CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAT B OCHOBE IIPOIECCOB U
SBJICHUN, W3ydyaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH H (U3NYSCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Onna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYpEe OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH E€CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompenenensl B Konnenmuum mpenogaBanusi yueOHoOro mpeamera «®Dusnka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcta npocseuienust Poccuiickoii denepanuu (poTokos ot 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPYKAIOIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHH;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCITIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B HeAeno), B 9 knacce — 102 yvaca (3 yaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusrka — Hayka O mnpupone. SBimeHus npuponasl. PU3NUECKUE SBIICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Pusznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKH U3YYalOT TPUPOLY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBbIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepaTypoil. bpoyHoBckoe nBwxkenue, auddysus. BzaumoneiicTBue uactuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuameTrpa aroMa METOJOM pSJOB (C  HCIOJIb30BAHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUM. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHULIC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX II0 OJHOM IpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMJIS M TaK JaJiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuka To
HAKJIOHHOM TUIOCKOCTH.
OmnpenerneHue mI0OTHOCTH TBEPAOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUS raza OT 00bEMma, Temmeparyphl. llepemaua naBineHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpudmMHBI CylIeCTBOBaHUS
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JlencTBre KUIKOCTH M ra3a Ha IMOTPYKEHHOE B HUX TEJO. BrITaknBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne NeUCTBUSA aTMOC(HEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJIAaBaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOUIIEHUS IUTIOTHOCTEHN TeJa U KUAKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIBL, IEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpPEIICIIEHUE €€ TPY30IIOABEMHOCTH.

o vk w N e

~

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpaswino» Mexanukd. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Hemoncmpauuu.
1. IIpumepsl MPOCTBIX MEXAHU3MOB.
Jlabopamopnsie padomul u onsimel.
1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.
N3mepenne KII/] HakJIOHHOM IJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA TPOI'PAMMBI 110 ®PU3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

I/I3yquHe (1)I/I3I/IKI/I Ha YpPOBHC OCHOBHOI'O O6H16I‘O O6p330BaHI/Iﬂ HaIlpaBJICHO Ha AOOCTHIKCHHC JIMYHOCTHLIX,

MCTAIPCAMCETHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB.

B pesymbrare w3ydeHus (U3MKA HA YPOBHE OCHOBHOTO 00mIero oOpaszoBanwsi y oOydaromerocs OyayT

C(bOpMI/IpOBaHLI CICAyromue JUIHOCTHBIC PC3YJIbTAThI B YdCTH!

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- IPOSIBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKON (PU3MUECKON HAYKH;

- IEHHOCTHOE OTHOIIEHHE K JTIOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXKJECHUHU OOIIECTBEHHO 3HAYMMBIX M ITHUYECKUX MPOOJIEM, CBSI3aHHBIX C
IPAKTUYECKUM MTPUMEHEHUEM JOCTIKEHUN (PU3uKH;

- 0CO3HaHUE BaKHOCTH MOPAJIbHO-3TUYECKUX PUHIIUIIOB B IESITEIIbHOCTH YUYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCHPHUSATHE 3CTETHUECKUX KayecTB (PU3MYECKON HaAyKu: €€ TapMOHMYHOIO MOCTPOCHHS, CTPOrOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAaHHME IIEHHOCTH (PU3NYECKOM HayKH KakK MOIIHOIO HHCTPYMEHTAa IMO3HAaHUS MHpPA, OCHOBBI Pa3BUTHS
TE€XHOJIOTUH, BAJKHEUIIIEN COCTABISAIOIIEN KYJIbTYpPHI;

- pa3BUTHE HAYYHOU JIF0O03HATEIBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON JAeSITENIbHOCTH;

5) gopmupoBaHus KyJbTYPbI 310POBbSI M IMOIIHOHAJIBHOT0 0JIATONOIyYHSA:

- OCO3HAHME LEHHOCTH 0€30MacHOro o0pa3a >KM3HM B COBPEMEHHOM TEXHOJOTMYECKOM MHUpPE, BAXKHOCTU MpPaBHII
0e30macHOro MOBEJACHUSI Ha TPAHCHOPTE, HA JI0pPOrax, C 3JIEKTPUUYECKUM M TEIUIOBBIM OOOpPYAOBAHHEM B JOMAIIHUX
YCIIOBUSX;

- chopmupoBaHHOCTh HaBbIKa pedieKcHH, MPU3HAHME CBOEr0 IMpaBa Ha OMMOKY W TaKOTO K€ MpaBa y JAPYroro
YEJIOBEKa,;



6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE Y4aCTHE B PEIICHUU MPAKTUYECKUX 3a7a4 (B paMKaX CeMbU, 00pa30BaTeIbHON OpPraHU3allNK, TOPOIa, Kpasi)
TEXHOJIOTHYECKOU U COIMATBbHON HAMIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIE U (U3HUICCKUX 3HAHUM;

- UHTEPEC K MPAKTHYECKOMY U3YUEHUIO TPOdeCcCrid, CBA3aHHBIX ¢ (PU3UKOIA;

7) 3K0JIOrH4eCKOro BOCIIUTAHUSA

- OpHUEHTalusg Ha TpUMEHEeHHWE (U3NYECKUX 3HAHWUW IS pEIIeHHWS 3aaad B O0OJIAaCTH OKpYXKAIOIIEH Ccpeipl,
IJIAHUPOBAHMS TIOCTYNKOB M OIEHKU UX BO3MOKHBIX MOCJIEACTBUMN JJIsl OKPYKAIOLIEH CPEIbI;

- 0CO3HaHUE TJI00AJIBLHOT0 XapaKTepa SKOJOTHUECKUX MTPOOJIeM U IMyTel UX PEeIICHUs;

8) apanTanuu K U3MEHAIIIMMCS YCJIOBHUSIM CONMAIBHON M PUPOJIHOI Cpeabl:

- MOTPeOHOCTh BO B3aMMOJICCTBHUU IPU BBIMOJHEHUH HCCICAOBAHUNA M TMPOEKTOB (DU3WUYECKOM HAIPaBICHHOCTH,
OTKPBITOCTH OTBITY ¥ 3HAHUSIM JIPYTHUX;

- MIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pPe3 MPAKTUUECKYIO JEATCIIbHOCTD;

- moTpeOHOCTh B (POPMHUPOBAHMM HOBBIX 3HAHUH, B TOM 4YHCIEe (OPMYJIUPOBATH HJEH, IOHATHS, THIIOTE3BI O
(bU3UYECKUX 00BEKTAX U SIBICHUSX;

- 0co3HaHue Ae(UIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKY;

- INTAaHUPOBAHUE CBOETO PA3BUTHSI B TPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHUM;

- CTpEeMJICHHWE AaHaJIU3UPOBaTh U BBISBISTH B3aUMOCBS3U TMPUPOABI, OOIIECTBA W IKOHOMHUKH, B TOM UYHUCIE C
UCITOJIb30BaHUEM (PHU3MUECKUX 3HAHUM;

- OILICHKA CBOUX JCHCTBHH C YU4ETOM BIMSHHS Ha OKPY>KAIOIIYIO CPETy, BOZMOKHBIX TJI00QIBHBIX MTOCICACTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTte 0CBOEHUS MPOTrpaMMbI 1O (PU3MKE HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs y 00ydaromierocst OyayT

chopMUpOBaHbl MeTaNpeAMeTHbIE Pe3yJbTAThl, BKIIOYAIONINE TMO3HABaTEbHbIC YHHUBEpCAJIbHbIE YYeOHBIC IEHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHbIE ICUCTBUS, PETYJISITUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHSI.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS



Ba3oBnle JJornueckue 1eiicTBUA:

BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUM);

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMU, OCHOBAHUSA JJIsl 0000IIEHHUs U CPaBHEHUS;

BBEISIBIIATH 3aKOHOMEPHOCTH U TIPOTMBOPEYMsI B paccMaTpuBaeMblx (akTax, AaHHBIX U HAOIIOICHUSIX,
OTHOCAITUXCS K (PU3UICCKUM SBIICHUSIM;

BBISIBJIATh IPUYMHHO-CJICJACTBEHHBIE CBS3U MPU U3YYCHUHM (PU3NYECKUX SIBJICHUU W MPOLIECCOB, JENIaTh BBHIBOBI C
UCIIOJIb30BAaHUEM JIEAYKTUBHBIX M WHAYKTHBHBIX YMO3aKIIIOUEHHWM, BBIJIBUTATh THUIMOTE3bl O B3aUMOCBS3AX
(bU3HYECKUX BEJIUYUH;

CaMOCTOSITEJILHO BBIOUpATh CIOCO0 perieHus yueOHOM (u3nueckoi 3a7auu (CpaBHEHUE HECKOJIBKMX BapUAHTOB
peleHusi, BRBIOOp HanboJiee MOIXOASIIETO ¢ YUETOM CaMOCTOSITEILHO BBIICJICHHBIX KPUTEPUER).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATEIHCKUN HHCTPYMEHT TTO3HAHHS;

MIPOBOJIUTH IO CAMOCTOSATEILHO COCTABIICHHOMY TUTAHY OTIBIT, HECIIOKHBIN (PU3HUECKHUI IKCIIEPUMEHT, HEOOIBIIIOE
UCCIIeIOBaHNEe (PHU3NIECKOTO SIBIICHUS,

OIICHWBATh Ha TMPHUMEHHMOCTb W JOCTOBEPHOCTh HMH(OpPMAIIHIO, TONYYCHHYI0 B XOJIE WCCICIOBAHUS WM
AKCTICPUMEHTA;

CaMOCTOSITeTILHO (hOPMYJIMPOBATh OOOOIIEHUS W BBIBOJIBI IO Pe3yibTaTaM IMPOBEAEHHOTO HAOIIOJACHUS, OIbBITA,
WCCJICIOBAHNS,

MPOTHO3WPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (DU3UYCCKUX TMPOIECCOB, a TaKXKE BBIIBUTAThH
MIPEATOJIONKEHNS 00 UX Pa3BUTHH B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pabora c nunpopmanueii:

MPUMEHSTh PA3JIHYHbIE METOJbI, MHCTPYMEHTHI M 3alpOChl MPU TMOUCKE W OTOOpE MH(POpPMAIUU WM JAHHBIX C
y4ETOM MpeIIoKEHHON yueOHOoU Ppu3nueckoi 3a1auu;

aHaJU3UpPOBaTh, CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HWH(OpPMAIMIO pa3IMYHBIX BHAOB U  (popMm
MPECTABIICHHUS;



CaMOCTOATENIBHO BBIOMpPAaTh ONTUMAIbHYIO (POPMY MpEACTaBICHUS MHPOPMALKUHA U WIUTIOCTPUPOBATH PEIIaeMble
3aJ]a4M HECJIOXKHBIMU CXEMaMH, AUarpaMMaMH, HHOU rpaduKkoi U MX KOMOMHALIUSAMHU.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

B XOJIe 00CYKJIeHHs yueOHOTO MaTepuala, pe3yabTaToB JaOOpaTOPHBIX padOT U MPOEKTOB 33/1aBaTh BOIIPOCHI 1O
CYILIECTBY OOCY>KJJaéMOM TeMbl M BBICKa3bIBaTh WJICH, HAIIEJICHHbIE Ha peIIeHUE 3a7aud U MOJJepKaHue
01arokenaTeaIbHOCTH OOIICHUS;

COTIOCTABJISITh CBOU CYKJACHUSA C CYKICHUSIMU JIPYTUX YYACTHUKOB JHAJIOra, 00OHAPYKUBATh PA3JIMUME U CXOJICTBO
MMO3UIIMH;

BBIPAXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

nyOJUYHO TPEACTABIATh PE3YJbTAaThl BBIMOJHEHHOTO (DU3UYECKOTO OIbITa (IKCIEPUMEHTA, HCCIEI0OBaHNUSA,
IIPOEKTA);

MOHMMATh U UCIOJL30BaTh MPEUMYIIECTBA KOMAHAHOW W MHIAUBUIYAIbHON paOOThI MpPU PEIICHUU KOHKPETHOMN
busnueckoii mpoOIeMbl;

MPUHUMATh UEIU COBMECTHOUW HESTEIbHOCTH, OPraHU30BBIBATH JIEUCTBUS MO €€ JOCTHKEHHUIO: PACIPEIEIAThH
poiH, 00CYXAaTh IPOLIECCHI U PE3YJbTAaThl COBMECTHOUM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIFO/ICH;
BBITIOJTHSTH CBOIO YacTh Pa0OThI, JOCTUTAsl KAYECTBEHHOTO Pe3ysibTaTa MO0 CBOEMY HAIMPABJICHUIO U KOOPAUHUPYS
CBOU JICUCTBUS C APYTUMHU YJICHAMH KOMaH/IbI;

OIICHMBATh KAaueCTBO CBOEr0 BKJAJa B OOMMIMN MPOAYKT MO KPUTEPHUSM, CAMOCTOSTEIBHO CPOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICHCTBUS.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS

Camoopranusamnus:

BBISIBJISITH TTPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUsAX, TPEOYIOMUX SISl peiieHus] (U3NIeCKuX 3HaHUM;
OPUEHTUPOBATHCSA B PA3JIMYHBIX MOJAX0JIaX MPUHATUS PEUICHUN (MHAUBUIYAIbHOE, IPUHATUE PEIICHUS B TPYIIIIE,
MPUHATHE PELICHUN Tpynmnoin);



CaMOCTOSITENIFHO COCTaBIISATh QJITOPUTM pelIieHus (U3MUECKON 3aJayd WU IUIaHAa HCCIENOBaHUS C y4ETOM
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATH MPEJIaraéMble BapUaHThl PEILICHHIA;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbHbIN HHTEJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH e€ U3MEeHEHHUS,

OOBSCHATH MPUUYNHBI JOCTKEHUS (HEIOCTIKECHHSI) Pe3yIbTAaTOB AEATEILHOCTH, 1aBaTh OIICHKY TPHOOPETEHHOMY
OTIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATENBLHOCTh (B TOM YHKCIIE€ B XOJ BBINOJHEHHUS (U3MUECKOTO MCCICIOBAaHUS WIIU
MPOEKTa) HA OCHOBE HOBBIX OOCTOSTEIHCTB, U3MEHUBIIUXCS CUTyallud, YCTAHOBJICHHBIX OIIMOOK, BO3HHUKIIHUX
TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBHUSM;

CTaBUTh CeOs1 HA MECTO APYroro 4eJoBEKa B XOJE CHOpa WM JUCKYCCUU HAa HAYYHYIO TEMY, TOHUMATh MOTHBHI,
HaMEpPEHUS U JIOTUKY JIPYroro;

MPU3HABAaTh CBOE MPABO HA OMIMOKY MPHU perIeHUH PU3NYECKUX 3a7a4 WM B YTBEPXKICHUSIX HAa HayYHbIC TEMBI U
TaKO€ ke MPaBo JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHily 00y4yeHust B 7 Kjiacce IpeIMETHbIE PE3YJIbTAThl HA 0a30BOM YPOBHE AOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD
y 00y4arommxcs YMEHUM:

UCIIOJIb30BaTh MOHSATHSA: (PU3NYECKUE M XUMUYECKUE SIBJICHUs, HAOIIOJCHHUE, SKCIIEPUMEHT, MOJENb, TUIIOTE3a,
eIUHULBl (U3NYECKUX BEJIMYMH, aTOM, MOJEKyJa, arperarHble COCTOSHUSI BellecTBa (TBEPIOE, KUIKOE,
ra3oo0pa3Hoe), MEXaHMYeCKO€ [BIKEHHE (paBHOMEPHOE, HEpaBHOMEPHOE, MPSIMOJMHEMHOE), TpPaeKTOpus,
paBHOJICHCTBYIOIIAs cuiia, 1eopmanus (yrnpyras, IacTUYeckas ), HEBECOMOCTb, COOOIIAIOIITUECS COCY/IbI;

paznuuath sABIeHUS (Iuddy3usa, TeEmIoBoe ABMKEHHWE YacTHUIl BEIECTBA, PAaBHOMEPHOE JBUKECHHE,
HEPaBHOMEPHOE JBIKEHHE, MHEPLUs, B3aUMOJICHCTBUE TeJ, paBHOBECHE TBEPMABIX TeN C 3aKPEIUIEHHON OCHIO
BpallleHus1, Tepeaaya JaBiIeHUs] TBEPABIMU TeJaMH, KHJIKOCTIMU M Ta3aMH, aTMoc(epHOe IaBiIeHUE, MIaBaHUE



TE€J, MPEBpPALICHUS MEXaHUYECKOM 3HEpPruM) MO ONHMCAHWIO MX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DM3MUYECKUX SBICHUN B OKPYXKAlOIIEM MHUpPE, B TOM 4HuCie (U3NUECKUE
ABJICHUA B IIPUPOJE: IIPUMEPBI IBUKEHUS C PA3JIUYHBIMU CKOPOCTSAMU B JKMBOM U HEKHUBOW NPUPOJAE, NECHCTBUE
CWIbl TPEHUS B NPHUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOrO JaBJICHUS HA UBOW OpraHU3M, IUIaBaHUE DPbIO,
phIYard B TEJ€ YEIOBEKA, MPU TOM IMEPEBOAMTH MPAKTUYECKYIO 33/ladyy B y4E€OHYIO, BBIIEIATH CYIIECTBEHHBIE
CBOICTBa (MpU3HAKHU) (PU3UUECKUX SBICHHUIA,

OIKCHIBaTh M3YUYECHHBIE CBOMCTBA T€I U (PU3NYECKHUE SBJICHUS, UCIIONB3YS (PU3NUECKHE BEIUUMHBI (Macca, 00BEM,
IJIOTHOCTH BEILECTBA, BPEMS, IIyTh, CKOPOCTb, CPEAHASA CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TSKECTH, BEC TEJa, CUIIA
TpeHHUsl, JaBjeHHe (TBEPAOrO Tena, KUAKOCTH, ra3a), BhITAJIKMBAIONIAs CUja, MEXaHUYeCKas paboTa, MOIHOCTbD,
IJIEYO CUJIbI, MOMEHT CHJIbI, KOA()(DHUIIMEHT MOJIE3HOTO JAEUCTBUS MEXAHU3MOB, KHHETUYECKAs] U MOTEHIMATbHAs
SHEPIrHUs), IPU ONMHUCAHUU NMPABUIILHO TPAKTOBATH (PU3UUECKUIN CMBICI UCIIOIb3YEMBIX BEIMYMH, UX 0003HAUECHUS U
€IMHULBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO BETUUUHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3UUYECKUX BEJINYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBIEHUS M MPOLIECCHI, UCIOJb3Ysl MPAaBUIIA CIOXKEHUS CUI (BHOJIb
OJIHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumezna, IpaBUJIO paBHOBECHUS pbryara (0J0Ka), «30J10TO€e
NPaBUIIO» MEXaHUKH, 3aKOH COXPAHEHUS MEXAHMYECKOW 3HEPIHH, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIIUChIBATh €I0 MaTEMATUYECKOE BBIPAKECHUE;

OOBSCHATh (PU3UYECKUE SBJICHUS, NPOLECChl M CBOWCTBA T, B TOM YHUCIE€ U B KOHTEKCTE CHUTYyalluil
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 1—2
JIOTUYECKUX IIaroB C OMNOpod Ha 1—2 M3yYEeHHBIX CBOMCTBA (PUBMYECKHUX SIBICHUW, (DU3NYECKHUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemiate pacu€THble 3a7aud B 1—2 geicTBUSA, MCHOJB3YS 3aKOHBI U (DOPMYJbI, CBSI3BIBAIOIIUE (PU3NUYECKUE
BEJIMYMHBI: Ha OCHOBE aHajdu3a YCJIOBHUS 3aJaud 3alMChbIBaTh KPAaTKOE YCJIOBUE, MOJCTAaBIATh (PU3UUECKHE
BEMYUHBI B (OPMYJIBI U TPOBOJUTH PACUETHI, HAXOAUTh CIIPABOYHbIC JAHHBIC, HEOOXOJUMBIE ISl PEIICHUs
3aJlay, OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHOU PU3NYECKON BETUUNHBL;



pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIINTh NPH TMOMOIIM (U3UYECKUX METOJI0OB, B OINUCAHUU
UCCIICIOBAHUSI  BBIICNATH MPOBEPAEMOE TMPEANOJIOKEeHHEe (TUIOTE3y), pa3iaudyaTh U HUHTEPHPETUPOBATH
MIOJTYYCHHBIA PE3YJIbTAT, HAXOIUTH OMIMOKHM B XOJI€ OIBITA, /IeJIaTh BRIBOJIBI IO €T0 Pe3yIbTaTaMm;

MPOBOJUTH ONBITHl 1O HAOMIOJIEHUIO (DU3MYECKUX SIBICHUW WM (PU3NYECKHX CBOMCTB Tel: (hopmyaupoBaTh
MpOBEpsSEMbIe MPEIONIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYI0BaHMs, 3aMIUChIBATh X0/ OMbITa
1 (OPMYIUPOBATH BHIBOIBI,

BBITIOJTHATh TMPSIMBIE HW3MEPEHUS PACCTOSIHUSA, BPEMEHHM, MacChl Tella, O0bEMa, CUJIbI U TEMIEPATyphl C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMKUCHIBATH MOKA3aHUS MPUOOPOB C YU4ETOM 3aJaHHOU
a0COJIOTHOM MOTPEITHOCTH U3MEPEHUI;

MPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DM3MYECKOW BEIMYUHBI OT JIPYro¥l ¢ MCIOJIb30BAHUEM MPSIMBIX
U3MEPEHUN (3aBUCUMOCTH MYTH PABHOMEPHO JBIKYIIETOCS Tejia OT BPEMEHU ABWKCHHS Tejla, CUJIbI TPEHUS
CKOJIbXKEHUSI OT Beca TeJla, KauecTBa 0OpabOTKU MOBEPXHOCTEN TEI M HE3aBUCUMOCTHU CHJIbI TPEHUS OT IUIOIIAIN
CONPUKOCHOBEHUS TE€J, CUJIBI YIOPYTOCTH OT Y/UIMHEHHS TMPYKUHBI, BBITAIKUBAIOIICH CHJIBI OT 00BbEMa
NOTPYKEHHON YacTH TeJla U OT TUIOTHOCTH KHUJAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tella, OT I1yOWHbI, Ha
KOTOPYIO MOTPYKEHO TeN0, YCIOBHUM IJIaBaHUSI TeJ, YCIOBH paBHOBECHs pbluara U OJIOKOB), y4acTBOBATh B
MJIAHUPOBAHUM Y4E€OHOTO UCCIICIOBaHUS, COOMPATh YCTAHOBKY UM BBITIOJIHITH U3MEPEHUS, CIICIYs MPEII0KEHHOMY
iaHy, (pUKCUpoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH B BHUJIE NPEAJIOAKEHHBIX
TabnuIl ¥ rpauKOB, AEJIaTh BHIBOJIBI 110 PE3yJbTaTaM UCCIEIOBAHMS;

MPOBOJIUTH KOCBEHHBIC U3MEPEHUST (PU3NUECKUX BETUYHH (TUIOTHOCTH BEIIECTBA KUAKOCTH U TBEPAOTO Tela, CUjia
TPEHUSI CKOJBXKEHUSI, JaBJICHUE BO3/yXa, BBITAJIKMBAIOIAs CHJa, JACHCTBYIONIAs HAa MOTPYKEHHOE B JKUJIAKOCTh
TeNn0, KOA(DPUIUEHT TMOJIE3HOTO JEUCTBUS MPOCTHIX MEXAHU3MOB), CICAYS NPEAJIOKEHHOW HHCTPYKIUMU: MPU
BBITIOJIHEHUU U3MEPEHHUM COOMPATh SKCTIEPUMEHTAIbHYIO YCTAHOBKY M BBIUUCISATH 3HAYEHUE NCKOMOMW BETTUYHHBL;
COOJTI0IaTh TIPaBUIIa TEXHUKH 0€30MacCHOCTH TIpH paboTe ¢ 1ab0paTopHBIM 000PYI0BAHHUEM;

yKa3bIBaTh TPHUHIUIBI JACUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, IUHAMOMETD,
COOOIIAOIIMECS COCY IbI, OAPOMETP, phIUar, MOJABMKHBIN U HETTOJABWKHBINA OJI0K, HAKJIIOHHAS TUIOCKOCTh;
XapaKTepUu30BaTh MPUHIMIBLI JEUCTBUS H3YUYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HX
onucaHus (B TOM 4YHCJIE: TMOJUIUIHHUKK, YCTPOWCTBO BOJOINPOBOAA, THAPABIMYECKUN MpPEcC, MAHOMETD,



BBICOTOMEp, TMOPIIHEBOW HACOC, apeoMETp), HCMHOJb3ysl 3HAHHUA O CBOMCTBAaX (UBUYECKUX SBICHUA H
HEo0X0ouMbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOIUTH MPUMEPHI (HAXOAUTHh HH(POPMALIMIO O IPUMEPAX) MPAKTUYECKOTO HCTIONb30BaHUS (PU3NUECKUX 3HAHUIM
B TIOBCEIHEBHOW JKM3HU U oOecreyeHus Oe30MacHOCTH MpH OOpalieHHH C HpuOOpaMu M TEXHHUYECKUMHU
YCTPONCTBAMH, COXPAaHEHHSI 3I0POBbs U COOIOIEHHUS] HOPM DKOJIOTHUECKOTO MOBEICHUS B OKpYKaIOIIeH cpere;
OCYIIECTBISATh OTOOpP MCTOYHHUKOB HH(popmanuu B VHTepHETEe B COOTBETCTBUM C 33JaHHBIM TOMCKOBBIM
3alpocoM, Ha OCHOBE MMEIOIIUXCS 3HAHUI U MyTEM CPAaBHEHUS Pa3IMUHBIX HCTOUYHUKOB BBIACIATH HH(POPMAIIHIO,
KOTOpas SBJSETCA MPOTHBOPEUYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM;

UCIOJIb30BaTh MPH BBINOJIHEHUH YUEOHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO JTUTEPATypy (PU3NYECKOTO COJIEpIKaHus,
CIpaBOYHbIE MaTepualbl, pecypcbl ceth MHTepHeT, BlaaeTh MNpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPATKUE MUCHMEHHBIE U YCTHBIE COOOILICHHUS Ha OCHOBE 2—3 MCTOYHHKOB MHGPOpMAIIUU
($u3nYeCcCKOro coaep:KaHus, B TOM 4YHCIIE MyOJUYHO JEJaTh KPaTKUE COOOILEHUS O pe3yjbTaTax MPOEKTOB WM
y4eOHBIX HCCIEIOBAaHUM, IPU ATOM IPaMOTHO MCIOJB30BaTh M3yYEHHBIH MOHATUHHBIA amnmapaT Kypca (pU3MKH,
COIPOBOXAATH BHICTYIUJICHHE MTPE3CHTAIINEI;

IIPU BBITIOJIHEHUU yUEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeaessaTh 00S3aHHOCTH B TPYMIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 3aJ]a4aMi, CIEANTH 3a BBITIOJHEHHEM IUIaHA JCWCTBUIA, aIeKBAaTHO OLIEHWBATh COOCTBEHHBIN
BKJIaJ] B JICATENBHOCTh TPYIIbl, BHICTPAaUBAaTh KOMMYHUKATHUBHOE B3aWMOJEWUCTBHE, YUYHUTHIBasE MHEHUE
OKPY’KaOILHX.
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bubnmnorexa [JOK
1 M
; FERos AT > https://m.edsoo.ru/7f416194
bubnmnoreka [JOK
3.2 u 4
P HEE, TR https://m.edso00.ru/7f416194
3.3 Cuna. Bugsr cun 14 bubmmoreka [JOK

https://m.edsoo0.ru/7f416194



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

Wroro no pazueny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Hasnenue. [lepenaua naBiaeHust TBEPAbIMU 3 bubnmoreka [JOK
' TeIaMH, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 JlaBierue KukocTh > https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.3 Atmocheproe nasienne 6 https://m.eds00.ru/7f416194
44 JelicTBHE )KUIKOCTHU U Ta3a Ha NOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Htoro no paznemny 21
Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrust
bu6mmoreka [IOK
>1 Pabora u momsocTs 3 ! https://m.edso0.ru/7f416194
bu6mmorexa [IOK
2 IT 1
> POCTHE MEXBHHIMH > https://m.eds00.ru/7f416194
bu6nmoreka [JOK
>3 Mexaieckast onepris 4 ! https://m.edso0.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12



https://m.edsoo.ru/7f416194
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
H3YYeHH S

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

®du3nka — HayKa 0 PUPOJIE.
SBnenus npupoibl. Duzndeckue
SBJICHUS

MeXaHI/I‘leCKI/Ie, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBLIC SIBJICHUSA

dusnueckue BeIUUUHbI U UX
U3MepeHue

Ypok-uccnenosanue "M3mepenue
TEMIIepaTyphl P TOMOIIH
XKHUJIKOCTHOTO TEPMOMETPA U TaTYHKA
Temneparypol"

Kaxk ¢usuka u npyrue ecTeCTBEHHBIE
HAayKH U3Y4aroT NPUPOY.
EcrecTBeHHOHAay4YHBIN METO
no3HaHus. Onucanue GU3NIeCKux
SIBJICHUM C TTOMOILBIO MOJIeIeH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIposepka
TUIIOTE3bl: JAJbHOCTDH MOJETA MIapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJibIirie, yeM OOoJIbIIe BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BemiecTBa. ONbITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE bubmorexa HOK
p https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBU>KeHUE YacTHI] BELIECTBA bubmmorexa [TOK
HBet https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIbITHI 110
9 HaOJFOJICHUIO TEIIJIOBOTO PACIIUPEHUS
rasoB»
10 ArperaTHbple COCTOSIHHSI BEIIECTBA
B3aumocBs3b Mex 1y CBOWMCTBaMU
BEIIIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI
Mexannueckoe OBHKEHUE.
12 PaBHoMepHOE 1 HEpaBHOMEPHOE bubmorexa LOK
p P P https://m.edsoo.ru/ff0a05c6
JIBIDKEHUE
bu6mmoreka [IOK
13 Ckopoctb. EAUHHUIIEI CKOPOCTH
p o = P https://m.edsoo.ru/ff0a079c
14 Pacuer myTt 1 BpeMeHH NBIDKEHUA bubmmorexa [IOK
yr p a https://m.edsoo.ru/ff0a0ae4
Wuepnust. 3akoH nHepLUN.
15 B3aIfMOHeﬁCTBHe TerKaK IpUYrHa bubmmorexa [TOK
p https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JIBUIKEHUS Tell
IInotHoCTH BemiecTBa. PacueT Macchl bu6mmorexa [IOK
16
1 00beMa Tella I10 €ro IMIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «OnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTH TB épI[Ol"O TCIIa»

Pentenue 3amau mo treme "IlimoTHOCTH

bubmuorexa [JOK

18 BeniecTa’ https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepucCTHKa
19 B3auMoaercTeus Teir. Cuiia
ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas pabora «3yueHue
20 3aBHCUMOCTH PaCTSHKEHUS
(medopmanum) NpyKUHBI OT
IIPUJIOKEHHOHN CUIIBI»
21 SBnenune Tarotenus. Cuia TSHKECTH
CBs13b M@Ky CHIION TSKECTH U
22 Maccoii Tesa. Bec Tena. Pemenue bubmmorexa LOK
| " https://m.edsoo.ru/ff0a1778
3ana4 no teme "Cuia TSKecTH
93 Cwiia TSKeCTH Ha JPYTHX IJIaHeTax. bubnuorexa [JOK
Du3nyecKne XapakTepUCTUKH TIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hsmepetine ci. Jiamomerp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778
CrnosxeHue IByX CUJI, HalIPaBJIEHHbIX
26 0 OJTHOM MPSIMOM. bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHOpeicTBYIOIAS CHIT
97 Pemenue 3amay mo Teme
"PaBHonelicTBytOMmast cui”
78 TpeHue CKONbKEHHS U TPEHUE TTOKOSI. bubnmnoreka [JOK
Tpenue B Ipupoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHas pabora «3yueHue bubnuorexa [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBHCUMOCTH CHUJIbI TPCHHUS
CKOJIbJKEHUS OT CUJIBI JAaBJICHUS U
XapakTepa COMPHUKACAOIINXCS
MTOBEPXHOCTEM»

https://m.edsoo.ru/ff0alcc8

Pemenue 3amau Ha onpeaencHue

30 PaBHOAECHCTBYIOIIEH CUIIbI
Pemenue 3anau 1o remam: «Bec

31 Tenay, «I'padpuyeckoe n3o0pakeHne bubnnoreka [HOK
cuny, «Cunbly, «PaBHOACHCTBYOIIAs https://m.edsoo.ru/ff0alde0
CHII»

KonTtponpHast pabora o Temam:
«MexaHnueckoe JBKeHney, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«"padrueckoe n300pakKeHUE CHIIY,
«Cuab»

33 Jasnenue. CriocoObl yMEHbBILICHUS U bubmuorexa [JOK
YBEJIMUCHHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue ra3a. 3aBUCUMOCTh

34 JIaBJIEHUS ra3a OT 00BEMa bubmmorexa [IOK

’ https://m.edsoo.ru/ff0a2376
TEMIEPATyPhI
Ilepenaua maBieHHS TBEPABIMU
35 Teﬂil\fﬂ )I(IfI[I[KOCTSIMI/I i1 Ir):e.aMH. bubmorexa LOK
’ https://m.edsoo.ru/ff0a25b0
3akon [lackans

36 JlaBlieHME B )KUJIKOCTH U Ta3e, bubmuorexa [JOK
BBI3BAaHHOE JEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3anau o teme «Jlapnexue B bu6mmorexa [IOK
SKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826

38 CooOrmaronuecs COCyIbI bubmuoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubmuoreka [JOK

39 r i
VAAPABIIIHCCITI Hpece https://m.eds00.ru/ff0a3136
40 Manowmetpsl. [lopriHneBoii
JKUJIKOCTHBIM HacOC
Atmocdepa 3emn. [IpuanHs
CyIIIECTBOBaHUS BO3 HOM
41 o}g(l)lnquH 3emin 3:1[3};1121/IM00TL bubmorexa LHOK
i https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBICHHS OT BBICOTHI
HaJl YPOBHEM MOPsI
bu6mmoreka [IOK
42 B LA
ec Bo3ayxa. ATMocepHOe TaBICHHE https://m.edsoo.ru/ff0a2b5a
43 H3mepeHne aTMOC(hEepHOTO AaBIICHUSI. bubnuorexa [JOK
Onbit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI HA, OBHEM bubmorexa HOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoun. AtmocdepHoe bubnuoreka [IOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
6 Pemenue 3agad mo reme
"AtmocepHoe naBieHue"
JlelicTBUE )KUJIKOCTHU U ra3a Ha
47 MOTPYKEHHOE B HUX TEJIO bubmorexa HOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHas pabota «OnpeneneHue
48 BBITAJIKUBAIOIICH CHJIBI, bu6mmoreka [IOK

HeﬁCTByIOIHCﬁ Ha TECJIO, IMOTPY>KCHHOC
B XXUIAKOCTB»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
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https://m.edsoo.ru/ff0a33fc

49

JlaGopaTopHas pabora 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJE OT 00BEMA MOTPYKEHHOU
B )KHJIKOCTh YaCTH TEJIa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnas pabota
"KoHncTpyrpoBaHue apeoMeTpa Uiu
KOHCTPYHPOBAHUE JIOJKH U
omnpezeneHue e€ rpy30noabEMHoCTH"

52

Pemenue 3anay no temam: «llnaBanue
cynoB. Bo3nyxomnaBanue»,
«/laBiIeHHE TBEPIBIX TEJ, JKUIKOCTEH
Y Ta30B»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckasi pabota

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

54

MomHocTts. EquHuiier MoniHocT

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NPH
noaneme 1o JectHuie"

56

[IpocTsie MexaHu3mel. Peryar.
PaBHOBecue cuit Ha peryare

57

Konrponbnas pabora no reme
«/laBiIeHHE TBEPABIX TEJ, JKUIKOCTEH
u ra3oB» / Bcepoccuiickas
npoBepoyHas pabota

58

PeseprubrIit ypok. PabGora ¢ Tekctamu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

o Teme «JlaBneHue TBEPABIX TeEI,
JKUJKOCTEH U ra3oB» / Beepoccuiickas
poBepovHas paboTa

59

Prruaru B TexHHKE, OBITY U IPUPOJIE.
JlaGopaTopHnas pabota
«HMccnenoBanue ycioBHil paBHOBECHS
pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amau o reme «Y CIIOBUSA
paBHOBCCI/ISI pmqara»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

KoaddunmenT nonesznoro neicTBus
mexaHnusMma. Jlaboparopnas pabota
«M3mepenne KIIJI HaknoHHON
TUIOCKOCTHY

0.5

62

Pemrenne 3agau mo treme "Pabora,
MomHocTh, KITJT"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnuueckasi 3Heprusl.
Kunernueckast 1 noTeHIMaIbHAS
JHEprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHMsI MEXaHUUECKON
JHEPruu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT 110 TEME
"JKCIIEpUMEHTAIIBHOE OIIPEIEIICHUE
M3MEHEHHUS KUHETUYECKON 1
MOTEHLNATbHON YHEPTHH MTPU
CKaThIBAaHHUHM TeJla MO0 HAKIIOHHOU
IIJIOCKOCTH"

66

KonTponbhas pabota no teme
«PaboTta 1 MOLITHOCTB. DHEPTUs»



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

67 PesepBHblii ypok. PaboTa ¢ Tekctamu 1 bubnmoreka [JOK
o teme "MexaHnueckoe aOBrKeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHbIii ypok. PaboTa ¢ Tekctamu
68 o teme "PaboTta. MomniHoCTb. 1
Oneprus"
OBILEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME



https://m.edsoo.ru/ff0a4ee6

IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUHA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pa3jinyaTrb ABJICHUA M0 ONMHMCAHUIO HUX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SABJICHUC

13

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHBIX (U3MUYECKUX SBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IpPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B Yy4eOHYIO, BBIIEIATH

CyIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3UUECKUX SBICHUIN

14

ONUCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (DU3MYECKHE SIBJICHUS,
UCHOJNB3YSl (PU3MYECKHE BEIUYMHBI, IPU ONHCAHUM IPABUIBHO
TPAaKTOBaTb (U3UYECKUH CMBICI HCHOJb3YEMbIX BEJIMYMH, HX
0003HaueHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEIHMYWH, HAXOIUTH (POPMYIIHI,
CBS3BIBAIOIME JIAHHYIO (U3MUYECKYI0 BEIMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpadUKHM  M3YyYEHHBIX  3aBUCUMOCTEU

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKTCpPU30oBaTb CBOMCTBA TCI, q)HSH‘{CCKI/Ie SABJICHHUA U IIPOLIECCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpWU OTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €Ir0 MAaTréMaTU4dYCCKOC

BBIPAKECHHE

1.6

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLECChl U CBOMCTBA Tel, B TOM
YuClI€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH IPUYUHHO-CICACTBEHHBIE CBS3H, CTPOUTH
oObsicHeHne W3 | — 2 IJIOTMYeCKHWX IaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKHUX SBICHHUN, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTH

1.7

peuiaTtb paC‘{éTHBIC 3aga4d B 1 -2 HeﬁCTBHH, HCIIOJIb3YA 3aKOHBI U

(bopMyIIBI, CBSA3BIBAIOITNE (DU3NUECKUE BETMUYUHBI: HA OCHOBE aHAIHM3a




YCIOBHS 3aJaud  3alUChIBaTh KpaTKOE YCIOBUE, IIOJICTABIATH
buznyeckue BeIUYMHBI B (OPMYJIIbI M MPOBOJUTH PAcu€Thl, HAXOAUTH
CIpaBOYHBIC JaHHBIC, HEOOXOAMMEBIE JJIsi PEUICHUS 3ajad, OIICHUBATh

PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PELIUTh MPU MOMOIIH
(¢u3nUYeCKUX METOJOB, B ONHMCAHUM HCCICAOBAHHS  BBIICIATH
npoBepsieMoe  MpeAnoiokeHue  (TUMOoTe3y),  pa3iuyarth U
MHTEPIPETHPOBATh IOJyYCHHBIH pE3ysbTaT, HAXOAUTh OLIMOKU B

XO0J¢€ OI11bITa, ACJIaTh BEIBOJEI I10 €I'0 pE€3yjibTaTaM

1.9

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PU3MYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Teln:  (OPMYIHpPOBATH  MPOBEpsiEMbIe
NPEINONIOKEHUs, CcoOUpaTh  yCTAaHOBKY W3  IPEAJIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBaTh X0/ OIIbITa U q)OpMy.HI/IpOBaTL BBIBOJbI

1.10

BBITIOJIHSTh TPSIMBIE M3MEPEHUSI C HCIOJIH30BAHHEM aHAJIOTOBBIX M
u(ppoBbIX MPUOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YYETOM

3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH U3MEPEHUI

1.11

NPOBOJIUTH  HMCCICJOBAHWE  3aBUCUMOCTH  OHHOH  (DU3UYECKOM
BEJIMYMHBI OT JAPYroil C HCIOJIB30BAaHUEM MPSMBIX H3MEpPEHU,
y4acTBOBaTh B IUIAHUPOBAHMU YYE€OHOTO HCCIIEOBAaHUS, COOUPATH
YCTaHOBKY U BBINIOJIHATH U3MEPEHUS, CIEAYS MPEITI0KEHHOMY ILIaHY,
¢ukcupoBaTh pPe3yJibTaThl IOJTYYEHHOH 3aBUCHUMOCTH (PU3UUECKHUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUIl U TPapUKOB, JIeaTh BBIBO/IbI

10 pe3yJibTaTaM HCCIIe0BaHUS

1.12

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BEIUYMH, CIexys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIMOJIHEHUN U3MEPEHUN coOupaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIYUCIIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

1.13

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH IHpu paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

YKa3bIBaTh TMPUHIMWIBI  JEHCTBHSI TPUOOPOB U  TEXHHYECKHUX
YCTPOMCTB, XapaKTepU30BaTh MPUHIUIIBI JEUCTBUS HM3YYEHHBIX
MpUOOPOB M TEXHUYECKUX YCTPOWCTB C TOMOIIBID WX OIHCAHMUSI,
UCTIONB3YSl  3HAHUS O CBOMCTBaX  (PU3MYECKUX  SBIEHUN U

He0OXoauMBbIe (PU3NUYECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

1.15

OPUBOANUTE TNpHUMEPHl (HAXOAUTh HMH(QOpMAIMIO O MpHUMEpax)




MPAKTUYECKOTO HCIIOIb30BaHUS (PU3MUYECKUX 3HAHUH B TIOBCETHEBHOM
KU3HU 11 oOecnedeHus: Oe30MacHOCTH TpH  OOpalleHuH ¢
npuOoOpaMu U TEXHUIECKHUMH yCTPOHCTBAMU, COXPAHCHHSI 3JIOPOBBS U

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECACHHUS B OKp}I)KaIOH_Ieﬁ cpenc

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHGOpManuu B ceTu VHTEepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM M MYyTEM CPAaBHEHHUs DPA3IUYHBIX HCTOYHHKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SBISETCS NPOTUBOPEUMBON HIIH

MOKET OBITh HEJOCTOBEPHOI

1.17

UCII0JIb30BaTh pu BBIIIOJTHEHUU Y4EOHBIX 3aJlaHui
HAyYHOTIOMYJSIPHYIO ~ JIUTEpaTypy  (PHU3UYECKOro  COACpIKaHMS,
CIpaBOYHBIE MaTepualbl, pecypchl cetu MHTepHeT, Biaaerh
npuéMaMy KOHCTIEKTUPOBAHMSI TEKCTa, Mpeodpa3zoBaHus HH(OpMALIUN

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKUE MMChbMEHHBIC U YCTHBIC COOOICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB uHPoOpMAuu (PHU3NIECKOTO
COJICpKaHUs, B TOM YHCJIE MyOJIMYHO JeNaTh KPaTKHe COOOIICHUS O
pe3yibTaTaXx TPOSKTOB WM Y4YeOHBIX WCCIICJIOBAHHMA, TPU STOM
IPaMOTHO UCIIOJIb30BaTh HM3YYCHHBIM TMOHATUHHBIN ammapat Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_[I/Ieﬁ

1.19

IIPY BBINIOJHEHUM Y4EOHBIX MPOEKTOB M HUCCIIEI0OBAaHUI pacripeensiTh
00513aHHOCTH B IPYIIIIE B COOTBETCTBUU C MOCTABICHHBIMH 3a]lauaMH,
CIEINTHh 3a BBIIIOJIHEHUEM IUIAHA JIEWCTBHM, AaJE€KBAaTHO OLICHUBATh
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TpPYMIbI, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, YUUTBIBASI MHEHHE

OKPY’KaOIIHUX




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3ziena

Kon
3JIeMEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHUPA

11

Ousuka — Hayka O Tmpupone. SIBI€HUS NPUPOIBL.
®usnueckue  SABJICHUA: MEXaHUYECKHE, TEIUIOBHIE,

OJICKTPUYCCKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

dusnueckue BeIMYUHBL.  V3MepeHune  (pu3MUECKUX
BenuuuH.  Pusnueckue  npubopsl.  I[lorpemHocTs

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.3

EcrecTBeHHOHayuyHBI METOJ| MO3HaHUA: HAOIIOAECHUE,
IIOCTAHOBKA HAay4YHOT'O BOIPOCA, BBIABM)KEHHUE T'MIIOTE3,
OKCHEPUMEHT TI0 TMPOBEPKE THIIOTE3, OOBSICHEHHE

Ha6moz[aeMoro SABJICHUA

1.4

Onwucanne pU3MUECKUX SBICHUN C ITOMOIIBIO MOJIENIeH

1.5

[IpakTrueckue pabOThI:
N3mepenue paccTossHUAN.
N3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
Ornpezenenne pa3MepoB MajbIX TEJ.
N3mepenune TemrepaTypbl MpU MOMOILIM KUJIKOCTHOI'O

TEPMOMETPA U JaTYUKA TEMIIEPATYPBI

[NEPBOHAYAJIBHBIE CBEJJEHNA O CTPOEHUUN BELIECTBA

2.1

CTpOCHI/Ie BCIICCTBA: aTOMblI W MOJICKYJIBI, UX Pa3MCpPBhI.

OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA

2.2

I[BI/I)KGHI/IG JacTull BCIICCTBA. CBs3b CKOPOCTH IBUKCHUS

HacCTHIl C TeMnepaTypoﬁ. BpOYHOBCKOG JABHIKCHHC,

b dysus

2.3

BzauMmogeiicTBHe yacTHUIl BEIIECTBA: MPUTSKCHUC U

OTTAJIKUBAHHUC

24

ArperatHple  COCTOSIHMSI  BEILIECTBA: CTPOEHUE Ta30B,
Kuakocted U TBEPABIX  (KPUCTAUIMYECKHUX)  Tell
B3aumocBsI3p  MEXIy CBONCTBAaMH BEIIECTB B pa3HBIX

arpe€raTHbIX COCTOAHUAX HW HX aTOMHO-MOJICKYJIAPHBIM




CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI
[IpakTryeckre pabOTHI:
Onenka guameTpa aroMa METOAOM  psanoB  (c
25 HCIIOIb30BaHUEM (oTorpaduii).

OnbITHI 1O HAOIIOICHUIO TEIIOBOTO PACIIUPEHHSI Ta30B.
OnbIThI o 00HapYKEHUIO JeicTBUsS CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanndeckoe JIBIDKCHHE. PaBHOMepHOE u
' HEPaBHOMEPHOE JIBUKECHHE
3.9 Cxopocth. CpenHsii CKOpPOCTb NPU HEPABHOMEPHOM
' JNBIKEHUU. PacuéTt myT ¥ BpeMEHH JIBHXKCHHUS
SBnenne uHepuuu. 3aKOH MHepUUU. B3ammojencTBue
3.3 TEJl KaK NPUYMHA U3MEHEHUS] CKOPOCTH JBUKECHHS TEIl.
Macca kak Mepa HHEpTHOCTH TeJia
34 IInotHOCTE BemecTBa. CBSA3b INIOTHOCTH C KOJUYECTBOM
' MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTBA
3.5 Cuila Kak XapakTepUCTHKA B3aUMOJIEUCTBUS TEIN
36 Cuna ympyroctd u 3akoH ['yka. M3MepeHue cuibl c
' MOMOIIBIO JUHAMOMETPA
37 SIBneHne TATOTCHHUS W cuiia TshKecTH. Cujla TSHKECTH Ha
' Ipyrux mianerax. Bec tena. HesecomocTts
38 Cuna tpenus. TpeHHE CKONBXEHUS U TPEHHUE TOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 CrnoxxeHue CWJI, HAmpaBJIEHHBIX 110 OJHOW MPSMOil.
' PaBHOelicTBYIOIIIAsA CHIT
[IpakTuueckue padbOTHI:
OmpeneneHue CKOPOCTH PAaBHOMEPHOTO  JIBHXKEHHS
310 (mapuka B JKHIKOCTH, MOJIETH  DJIEKTPUUECKOTO

aBToMOOMWIIE W Tak panee). OmpeneneHue cpenHei
CKOPOCTH CKOJIbXKCHHS Opycka WM IIapuka I10

HaKJIOHHO IIJIOCKOCTH. OnpeﬂeneHI/Ie IINIOTHOCTH




TBEPIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOLINE
3aBUCHUMOCTh pacTsbKeHus (aegopmaliiiu) mpy>KUHbI OT
NPUIOKEHHON Ccuibl.  ONBITBL, JAEMOHCTPUPYIOIINE
3aBUCUMOCTD CUJIbl TPEHUSI CKOJIbKEHUS OT Beca Teja U

XapakTepa COMPHKACAIONINXCS TOBEPXHOCTEH

dusnyeckue SBICHUSA B npupoac: NpuMepbl ABUIKCHUA C

3.11 Pa3IMYHBIME CKOPOCTSIMH B YKHUBOW M HEXUBOW TPHPOJIE,
JICCTBUE CUITBI TPEHUS B IPUPOC U TEXHUKE
3.12 TexHu4ecKue ycTporcTBa: JUHAMOMET], MOAIIHITHUKA

JIABJIEHME TBEP/IBIX TEJI, JKUIKOCTE 1 TA30B

4.1

Hasnenue TtBEpaoro tena. CrocoObl yMEHBUICHUS U

YBCJIMYCHUS NABJICHUSA

4.2

JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHA ra3a oT 00béMa,

TEMIEPaTypPhI

4.3

Hepeﬂaqa JaBJICHUA TBépIII)IMI/I TCJIaMHU, XXUAKOCTAMU U

razamu. 3akoH Ilackans. [TneBMaTHUECKHE MallIMHBI

4.4

3aBUCHUMOCTh  JaBIIGHUS KUAKOCTU OT  TJIyOHHBI.
I'mapocrarudeckuit mapagokc. CooOmaronmecs cocyabl.

FI/II[paBJ'II/I‘IeCKI/Ie MCXaHU3MBbI

4.5

ATtmocdepa 3emnn u atMmocepHoe napneHue. [Ipuannsl
CYIIECTBOBaHMSA BO3AYUIHON 000704ku 3emiu. OmbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO TABICHUS OT

BBICOTHI HaZl YPOBHEM MODPs

4.6

W3mepenue atmocepHoro nasieHus. ITpuGopsl s

M3MEPEHHS aTMOC(EPHOTO JTaBIICHUS

4.7

JlelicTBue KUAKOCTH M Ta3a Ha NOTPYKEHHOE B HUX
Teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKoH

Apxumena

4.8

[InaBanue ten. BoznyxonnaBanue

4.9

[IpakTuueckue padboOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
o0béMa TOrpy:KEHHOM B IKUAKOCTb YacTH Tela.
Omnpenenenne BBITANKUBAIOLIEH CUIIbI, AEUCTBYIOLIEN HA

TENO, MOrpyk€éHHoe B  XKUAKOCTb.  IIpoBepka




HE3aBUCUMOCTH BBITAJKUBAIOUIEN CHUIIBI, JEUCTBYIOILIECH
Ha TeNo0 B JKUIAKOCTH, OT Macchl Tena. OMBITHI,
JEMOHCTPUPYIOLIUE  3aBUCUMOCTb  BBITAJIKHUBAIOLICH
CWJIBI, IEHCTBYIOIIEH Ha TENO B XKUAKOCTHU, OT 00BEMA
MOTPYKEHHOM B JKUJKOCTb YaCTU TeJIa U OT IUIOTHOCTH
xuakoctu.  KoHcTpywpoBanwe — apeoMerpa WM

KOHCTPYUPOBaHME  JIOAKM U  OIpeneneHue e

IPYy30MOABEMHOCTH

@dusnyeckue  sBICHHS B TPUPOJAE:  BIUSHUE
4.10 aTMOC(epHOTO  JaBJIEHUS HA JKUBOM  OpraHmswm,

IJIaBaHUE PBIO

TexHuueckue ycTpoHCTBa: COOOMIAIONIIUECS COCYIBI,
411 YCTPOWCTBO BOJONPOBOJA, TUAPABIUYECKHHA Mpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, HMOPIIHEBOH Hacoc,

apeomeTp

PABOTA, MOIIIHOCTbB, DHEPT' A

5.1 Mexannueckas pabora
5.2 MexaHn4decKkast MOILIHOCTD
53 [IpocTeie MeXaHU3MBI: pbIYar, OJOK, HaKJIOHHAas
' IJI0CKOCTh. [IpaBuiio paBHOBECHS phIyara
5.4 [IpumeneHnue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuno»  MexaHuku.  Koadduument
5.5 MIOJIE3HOTO JeNCTBUS MEXaHHU3MOB. [TpocTsie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTennmanpHas SHEPTUU TeJa, MOTHATOTO HAJ 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [Tonnass mexaHuueckas SHeprusi. 3aKOH M3MEHEHUS U
' COXPaHEHUS MEXaHHUYECKOH dSHepTun
[IpakTudeckue pabOTHI:
Onpenenenne padOTHI CHIIBI TPSHHS TIPU PaBHOMEPHOM
5 g JIBUKCHUH TelNa TO0 TOPU3OHTAIBHOW TMOBEPXHOCTH.

HccnenoBanue YCIIOBUI paBHOBeECHS pplyara.
W3mepenne KIIJ[ HakimonHol mniockoctu. M3yueHue

3aKOHa COXpPaHCHUA MEXaHUIeCKOH SHEPTUn




®usnueckue SABIEHUS B IPUPOAC: pbIYarn B TeENE

5.10

YelioBeKa

TexHuueckue yCTpPOMCTBA: pblyar, IMOJABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC

MCEXaHHU3MBbI B 6I>ITy




YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOOECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

7 KJIACC

®dusnka, 7 knacc (6a3oBbiii yposens) / [lepeimkun .M., BanoB A.U. AO «M3naTenscTBO
[IpocBemenue», 2023 r.

METOINYECKHUE MATEPUAJIBI JJI51 YUUTEJIA
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