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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (Qu3MKEe Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMsS COCTABICHA Ha OCHOBE
NOJIOKEHUH ¥ TpeOOBaHMI K pe3ylbTaTaM OCBOCHHMS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON TporpaMmsbl, npeactaBieHHbIX B PI'OC OO0, a takxke ¢ yu€rom (denepanbHOM
paboueii mporpaMMbl Bocriutanus U Konuenuuu npenoaaBanus yue6Horo npeamera «Duszukay.
Conepxkanue mnporpamMmbl 1O (U3MKE HAmNpaBiIeHO Ha (HOPMUPOBAHHME ECTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYYAIOLIMXCA M OPraHMU3alUI0 M3ydeHHs (DU3MKH Ha JIeSTeNTbHOCTHOM OcHOBe. B
nporpaMmMme 1o (U3MKe YUUTHIBAIOTCS BOZMOKHOCTH YU4e€OHOIO MpeAMeTa B peau3aluu TpeOoBaHHiA
®OI'OC OO0 K MmIaHUPYEMbIM JIMYHOCTHBIM W METANpPeIMETHBIM pe3yjIbTaTaM OOyUYCHHs, a TaKKe
MEXIPEAMETHBIE CBA3M €CTECTBEHHOHAYUYHBIX YYE€OHBIX IPEIMETOB HAa YPOBHE OCHOBHOI'O OOIIETrO
o0OpazoBaHusl.

[IporpamMma mo ¢u3uke ycTaHABIMBAET paclpeielieHne y4eOHOro Marepualia Mo rogaMm oOyudeHus
(mo kyaccam), mpeajaraeT NPUMEpPHYIO MOCIeI0BAaTEIbHOCTh U3YUEHHUS TEM, OCHOBAaHHYIO Ha JIOTHUKE
Pa3BUTHS IPEIMETHOTO COJICPIKAHMS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00ydaronuxcsl.
[Iporpamma 1o ¢usuke pazpaboTaHa C LENbIO OKa3aHUS METOJUYECKOW IOMOIIM YYUTEII0 B
co3aaHuu pabodel mporpaMMBbl 10 y4eOHOMY MTPEIMETY.

®u3zrKa ABIAETCS CUCTEMOOOPA3YIOIINM ISl €CTECTBEHHOHAYYHBIX YY€OHBIX TPEIMETOB, TOCKOJIBKY
¢u3MYecKue 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SIBIICHUM, M3y4yaeMbIX XHMHEH, OHOJOTHEH,
acTpoHOMHeH M (pu3WUecCKoi reorpadueii, BHOCHT BKJIaJ B €CTCCTBCHHOHAYYHYIO KapTHHY MUDA,
MpeloCcTaBiseT Haubosee sCHble 00pa3lbl NPUMEHEHUsS HAyYHOTrO METOAa IO3HaHUs, TO €CTh
croco6a Moly4eHus JOCTOBEPHBIX 3HAHUI O MHpE.

Opna U3 IaBHBIX 337a4 (PU3MYECKOro 00pa3oBaHUs B CTPYKTYpe OOIIero oOpa3oBaHUsl COCTOUT B
(bopMHUPOBAHNUN €CTECTBEHHOHAYYHOW I'PaMOTHOCTH M UHTEpeca K HayKe y 00ydarommuxcsl.

Wzydenue pusmku Ha 6a30BOM ypOBHE MPE/IIoNiaraeT OBJIaIeHNE CIEIYIOIIMMHI KOMIIETEHTHOCTSMU,
XapaKkTEePU3YIOLUIMMU €CTECTBEHHOHAYYHYIO TPaMOTHOCTD:

L4 HAay4YHO O0OBICHATH SIBJICHUA,

L4 OIICHMWBATh U ITIOHUMATh 0COOCHHOCTH HAaY4YHOT'O UCCJICIOBAHUSA;

L4 HHTCPHIPCTUPOBATL AAHHBIC W HUCIIOJB30BATh HAYYHBIC OOKA3aTCIbLCTBA JId MOJTYYCHUSA
BBIBOJOB.

[lenu u3ydyeHus (U3MKU Ha ypOBHE OCHOBHOIO oOIIero odpazoBaHMs onpejaeneHsl B KoHuenuuu
npenofaBaHus yueOHoro mnpeamera «®Pusuka» B o0pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
Qenepalyy, pealu3ylOIIUX OCHOBHBIE 00IIe00pa3oBaTeabHble MPOTPaMMbl, YTBEPKAEHHON
pemenneM Komerun MunucrepctBa mpocBemieHust Poccuiickoit @enepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne [TK4BH).

Henu n3yyenus Gpu3nku:

o npuoOpeTeHne MHTEepeca U CTPEMJICHUs OOYYaIoUIMXCS K HAYyYHOMY H3YUEHHUIO MPUPOIHI,
pa3BUTHE UX UHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

o pa3BUTHE  TPEACTaBICHUH O HAyYHOM  METOJe TMO3HaHMA U (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSM;

o (dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjibTaTa M3Y4YEHHS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

o (bopMHpoOBaHKE NPEACTABICHUN O POIM (PU3MKH JUIsl pa3BUTHUS IPYTHX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHH;

. pa3BUTHE TIPEACTABICHHH O BO3MOXHBIX cdepax Oyaymieir mpodeccruoHaIbHON
NeSITEIbHOCTH, CBSI3aHHOM C (PU3MKOM, TOArOTOBKA K JajlbHEHIIEMYy 00yYEHHIO B ’TOM HaIIPABICHUU.
JlocTrxkeHne 3TUX IeNied mporpaMMbl Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro 0OpazoBaHUs
o0ecreunBaeTcsl pelIeHueM CIeIyIOIuX 3a1a4:



o MprOOpeTeHne 3HAHUI O JWCKPETHOM CTPOCHUU BEIIECTBA, O MEXAaHHYECKUX, TEIJIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

o MpUOOpEeTeHNE YMEHUN OMHCHIBATH M OOBICHATh (PU3UYCCKHUE SIBJICHUS C HCIOJIb30BaHUEM
MOJIy4YEHHBIX 3HAHUI;

o OCBOCHHE METOJIOB PEIIEHUS MPOCTEHUIINX PACUETHBIX 33124 C UCTIOIb30BAHNEM (PU3NIECKUX
MoJieJIei, TBOPUYECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

o pa3BUTHE YMEHUN HAONIOAATh TPUPOTHBIC SBICHHUS W BBINOJHATH OIBITHI, J1a00paTOPHBIC
paboThI U SKCIIEPUMEHTAIbHbBIE UCCIIEA0BAHNUS C UCIIOIb30BAHUEM U3MEPUTEIBHBIX TPUOOPOB;

o ocBoeHue TMpuEMOB paboTel ¢ wuHbopManueln (QU3NUECKOro COAepXKaHUsS, BKIIOYas
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTHKEHHMSIX (U3UKH, aHAIU3 U KPUTHUECKOE OLECHUBAHUE
uHpOpMaLnu;

o 3HAaKOMCTBO cO cepamu mpodhecCHOHATBHONW NESTENIbHOCTH, CBSI3aHHBIMU C (DU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMU HA IOCTIDKEHUSAX (PH3NICCKON HAYKH.

Ha usyuenne ¢usuku (6a30BbIH ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUS OTBOIUTCS
238 vacoB: B 7 ki1acce — 68 yacoB (2 4aca B HEJIETIIO).

COJAEPKAHUE OBYYEHUA
7 KUIIACC

Pa3nes 1. ®u3nka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MUpa.

®uznka — Hayka o npupoge. SAsnaenust npupoasl. U3nUecKue SABICHUSA: MEXaHUUECKUE, TEIUIOBBIE,
AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusndeckue BeMMUUHBL. V3Mepenue ¢uszndeckux BenuuuH. Pusnueckue npudopsl. [lorpemHocTs
u3MepeHuil. MexnyHapoaHas cuctemMa eJuHULL.

Kak ¢usnka u Jpyrue ecTecTBEHHbIE HAayKH H3Yy4daloT Npupoay. EcTecTBEeHHOHaydHBIH MeTox
MO3HaHUs: HAOII0AEHHE, TTOCTAHOBKAa HAYYHOI'O BOIPOCA, BBIABM)KEHUE TMIIOTE3, SKCIEPUMEHT I10
MPOBEPKE THUIOTE3, OOBACHEHHE HaOmogaeMoro siBieHus. Omucanve (QU3NYECKHX SBICHUU C
IIOMOILIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHnueckue, TeTI0Bble, JEKTPUUECKHUEe, MarHUTHBIE, CBETOBbIE SIBJICHMUS.

2. Ouznyeckue npuOOpPbl M TpPOLEAYypa MPSMBIX HM3MEPEHHUH aHaJIOroOBBIM U LHU(POBBIM
npubopoM.

Jlabopamopuvie pabomul u onvimol.

Onpenenenre UeHbI JeNIeHUs MIKAIbl K3MEPUTEIBHOTO MpHoopa.

N3mepenue paccTossHAN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenne pa3smMepoB MaJbIX TEN.

N3mepenue temrepaTypsl IpH MOMOIIH KUIKOCTHOTO TEPMOMETPA U 1aTYMKa TEMIIepaTyphl.
[IpoBenenue uccienoBaHus Mo MPOBEPKE TUIOTE3bI: ATbHOCTh MOJIETA IApHUKa, TYHEHHOTO
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TOPU30HTAILHO, TEM OO0JIbIIe, YeM OOJIbIIe BHICOTA ITYCKA.

Pa3nen 2. [lepBoHayaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA.

CTpoeHue BeleCTBA: aTOMBI M MOJIEKYJbI, WX pa3Mmepbl. OMNbITHI, JOKa3bIBAIOIIME JAUCKPETHOE
CTPOEHHUE BEIIECTBA.

JBwxenue yactul BemiecTBa. CBsA3b CKOPOCTH ABMKEHUS YacTHI] C Temmeparypoidl. bpoyHoBckoe
nBrxkeHne, nud¢y3us. BzanMoaelicTBre 4YacTUIl BEIIECTBA: MPUTSKEHUE U OTTATKUBaHUE.



ArperaTHble COCTOSIHUS BEILIECTBA: CTPOEHUE Ta30B, )KUJIKOCTEH U TBEPABIX (KPUCTAIIMYECKHX) TEJI.
B3aumocBs3p Mexay CBOMCTBaMM BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSIX M MX aTOMHO -
MOJICKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

Hemoncmpavyuu.

1. Hab6mronenrne 6poyHOBCKOTO JBHYKEHUS.

2. Ha6monenue quddysun.

3. HaOmonenue siBieHUN, OOBSICHSIOMIUXCS TMPHUTSDKEHUEM WM OTTAIKHBAHHEM YaCTHIL
BEIIIECTBA.

Jlabopamopnwvie padbomot u onvimeul.

1. OreHka 1uaMeTpa aToMa METOJIOM PsiIoB (C UCoJIb30BaHUueM (hoTorpaduii).

2. OnbITHI 10 HAOTIOICHHUIO TETLIOBOTO PACIIMPEHHSI TA30B.

3. OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSIKCHHSL.

Pa3nen 3. /IBu:xkeHHe U B3aUMO/IeiicTBHE TeJl.

Mexanunueckoe JBHXeHUEe. PaBHOMepHOe M HepaBHOMepHoe aBmkeHHe. CkopocTb. CpenHss
CKOPOCTb IPU HEPAaBHOMEPHOM JIBH)KEHUU. PacuéTr myTu 1 BpeMeHU JBHKEHUS.

SBnenune uHepuuu. 3aKoH MHepuUuHU. B3aumonelcTBuE Ten Kak NpUYMHA W3MEHEHUS CKOpPOCTU
IBWDKEeHUs Ted. Macca kak Mepa MHEpTHOCTH Tena. [InmoTHocTh BemiectBa. CBsi3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €IUHHIIE 00bEMA BEILIECTBA.

Cuna xak xapakTepucTuka B3aumozeictsus ten. Cuna ynpyroctu u 3akoH ['yka. MI3mepeHue cuiibl ¢
MIOMOUIbIO JTUHAMOMETpA. SIBlIeHUE TATOTEHUS U cuiia TsokecTU. Cuila TSKECTH Ha JIPYruX IUIaHEeTax.
Bec tena. HeBecomocth. CrojkeHue Cuil, HalpaBlI€HHBIX IO OJHOW mIpsMoil. PaBHozelcTByromas
cuit. Cuiia TpeHus. TpeHue CKoJIbKEeHUs U TpeHUe MOoKosl. TpeHue B pUpOe U TEXHUKE.
Hemoncmpayuu.

Habntoienne MexaHn4eckoro JIBUKEHUS Tea.

N3mepenne ckopocTy NPSIMOJIMHENHOTO ABMXKEHUS.

HaGnronenue siBleHUs] HHEPLIUU.

Habitoienne n3MeHeHus: CKOpoCTH P B3aUMOJIEHCTBUU Tell.

CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJICHHbIX 110 OJHON MPSIMOM.

Jlabopamopuvie padomol u onvimel.

© 0k wn

1. OmpezienieHne CKOPOCTH PAaBHOMEPHOTO JIBI)KCHHS (IIapuka B IKUJIKOCTH, MOJETHU
ANEKTPUIECKOTO aBTOMOOUJIS U TaK Jlajee).

2. Omnpenenenue cpelaHeld CKOPOCTH CKOJBXKEHHS Opycka WIM [IapuKa TO HAaKIOHHOU
MJIOCKOCTH.

3. Onpenenenre MIOTHOCTU TBEPIOTO TeNa.

4, OMBITEL, JEMOHCTPHUPYIONIHME 3aBUCUMOCTh pacTsDKeHHS (AedopManuu) TMPYKHHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHUJIBI TPEHHS CKOJIbKEHHS OT Beca Tella M

XapakTepa COMPUKACAIOITUXCS TTOBEPXHOCTEH.

Paspnen 4. laBienue TBEPABIX TeJl, :KUAKOCTENH U ra3oB.

Jasnenne. CriocoObl yMEHBIICHUS U YBEIWYCHUs 1aBlieHus. JlaBneHue raza. 3aBUCUMOCTH J1aBIICHUS
raza ot o0wéma, Temmnepatypsl. [lepegaua naBieHUS TBEPABIMHU TEIIaMH, XKUAKOCTSIMH M Ta3aMH.
3akon Ilackans. [lHeBMaTWyeckue MaIMHBL. 3aBUCUMOCTH JIaBJICHUS KUIAKOCTH OT TIIyOWHBI.
I'uapocratudeckuit mapamokc. CooOriaroniuecs: cocyasl. [ mapaBmnyeckine MeXaHU3MBbI.

Atmocdepa 3emnn u armocepHoe maBneHue. [IpUUMHBI CyIIECTBOBAHUS BO3IYIIHOM 0O0OJIOYKH
3emin. OmbiTr Toppuyerun. M3mepenue arMocqepHOro aBiieHUs. 3aBUCHMOCTb aTMoc(epHOro
JIABJICHUS OT BBICOTHI HaJl YpoBHEM Mops. [Ipubops! 11 u3mepenusi atMocepHOTo JaBICHUS.
JleficTBHE XKMIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX TeNlO. BeITalkuBaromias (apXxuMmenaoBa) cuia.
3akoH Apxumena. [InaBanue Ten. BoznyxomiaBanue.



Hemoncmpayuu.

3aBUCHMOCTb JaBJICHUS ra3a OT TEMIEPATYPBI.

[lepenaya naBneHus KUJIKOCTHIO U TA30M.

Coobmarommuecst Cocyabl.

I'mapaBnuueckuit mpecc.

[IposiBnenue nerictBus aTMoc(hepHOTo JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHON 4YacTH Tella W IUIOTHOCTHU

ok wnE

JKUJIKOCTH.
7. PaBeHCTBO BBITAIKMBAIOLLIEH CUJIbI BECY BHITECHEHHOM KUIKOCTH.

8. VYcnoBue miaBaHus TEIN: MJIABAHUE WJIM MOTPYKEHHE TEl B 3aBUCHUMOCTU OT COOTHOLIEHUS
IJIOTHOCTEN TE€JIa U HKUJIKOCTH.

Jlabopamopuusie pabomot u onvimol.

1. HccnenoBanmne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B KUAKOCTh 4acTU
Tena.

2. OrnpesienieHre BHITAIKUBAIOIIEH CHITBI, ACHUCTBYIOIIEH Ha TEJIO, MOTPYXKEHHOE B )KUIKOCTD.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIICH CHJIbI, JEWCTBYIOIIEH HA TEJIO B KUIAKOCTH, OT
Macchl Tena.

4. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKMBAOLICH CHUIIbI, JEHCTBYIOLEH Ha TEJIO B
JKUJKOCTH, OT 00bEMA MOrPYKEHHOHN B KUAKOCTH YACTU T€Ja M OT TJIOTHOCTHU KUAKOCTH.

S. KoHcTpynpoBanne apeoMerpa WM KOHCTPYMPOBAHME JIOAKM M OIpelereHue eé
rPYy30M0AbEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanunueckas padbota. MoIHOCTb.

[IpocThie MexaHU3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBmiio paBHOBECHs phluara.
[IpumeHeHue mpaBuila paBHOBECHs pbluara kK 610Ky. «3omotoe mpaBmio» mMexanuku. KITJI mpocTeix
MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY M TEXHHKE.

MexaHquCKafl SHCpFI/IfL KI/IHeTI/I‘IGCKaSI 1 IIOTCHIIMAJIbHAs BHGPFI/ISI. HpCBpaIIICHI/Ie OOJHOTO BHIA
MEXaHMYECKOH 3HEpPTUu B APYroil. 3aKOH COXpaHEHUsI JHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnuvie padbomot u onvimol.

1. Onpenenenre paboThl CUJIbI TPEHUS NP PAaBHOMEPHOM JBHKEHHH TeJla TI0 TOPU30HTATbHON
MIOBEPXHOCTH.

2. HccnenoBanue ycinoBuii paBHOBECHS pblyara.

3. N3mepenne KII/] HakIOHHOM MIIOCKOCTH.

4. N3yuenne 3aK0Ha COXpaHEHUS MEXaHUYECKOM SHEPIUH.

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA INPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

W3ydyenue ¢(u3uku Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHHS HANpaBlI€HO HA JIOCTHXKEHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pesynbrate m3yueHus (pu3MKM Ha ypOBHE OCHOBHOT'O OOIIETr0 0Opa3oBaHUs y OOydYaromierocs
OyayT chopMupOBaHBI CIIEAYIOIINE JINYHOCTHBIE PE3YyJIbTAThl B YACTH:

. 1) naTpMoOTH4YeCKOro BOCIUTAHUSA:
. ] mposiBIeHWE WHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSTHHUIO POCCHUHCKON (DU3UIECKOI
HayKH;

o [ IEHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNUCKUX YUEHBIX-(PU3UKOB;



o 2) rpaIaHCKOr0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

. [J TOTOBHOCTh K aKTUBHOMY YUYacCTHIO B OOCYXXICHHH OOIIECTBEHHO 3HAYMMBIX U 3TUYECKUX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM MIPUMEHEHHUEM JOCTHKCHHUN (DU3HKWY;

. [J 0CO3HaHME BaXKHOCTU MOPAJIbHO-3TUUYECKUX MPUHIIMIIOB B IEITEIILHOCTH YUEHOTO;

° 3) 3cTeTHYECKOIr0 BOCIIUTAHMSL:

. [ BOCHpHUSTHE ACTETUYECKUX KauecTB (PM3MUYECKON HAayKu: €€ TrapMOHUYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

) 4) HEHHOCTH HAYYHOI'0 NMO3HAHHUSA:

. [] oco3HaHUE IEHHOCTH (U3MYECKON HAYKM KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHEUIIEH COCTABIISIONIEH KYJIbTYPBI,

. (] pa3BUTHE HAYYHOU JTFOO03HATEIHLHOCTH, HHTEpPECA K UCCIIEA0BATEIbCKOMN 1A TEIbHOCTH;

. 5) popmupoBaHus KYJbTYPHI 310POBbSI M1 IMOIIMOHAJIBLHOIO 0JIATOOIYy YU

o [] oco3HaHUE LEHHOCTU 0€30IacHOro oOpasza KU3HU B COBPEMEHHOM TEXHOJIOIMUYECKOM

MHUPEC, BAXKHOCTH ITPABUJI 0€e3011acHOTO IMMOBCACHHUA HAa TPAHCIIOPTEC, HA JOpOrax, € 3JICKTPHUUYCCKUM U
TCIIJIOBBIM O60py,I[OBaHI/IeM B JOMAIIHUX YCIIOBUAX;

° [ copMuUpOBaHHOCTh HaBbIKa pediiekcuu, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTo
)K€ TIpaBa y IPYyroro 4eioBeKa;

) 6) TPY10BOr0 BOCIIUTAHUA:

° [] aKTUBHOE Y4acTHe€ B PEIICHUH MPAKTUYECKUX 3a/ay (B paMKaxX ceMbd, 00pa3oBaTElbHOMN

OpraHu3aly, ropoja, Kpas) TEXHOJIOTUYECKON M COIMaIbHOM HANPaBIEHHOCTH, TPEOYIOIUX B TOM
yucie U PU3NIECKUX 3HAHUM;

. ] MHTEpeC K MPaKTUYECKOMY M3yUeHUI0 podeccuil, CBI3aHHbIX C PU3UKOM;
o 7) 3K0JI0THYECKOT0 BOCTIMTAHMSA
. (] opueHTauus Ha NpUMEHEHHE (QU3MUECKUX 3HAHMN Ui pelleHus 3agad B objacTu

OKPY)KaIOHIGI\/'I Cp€abl, IJIAHUPOBAHUA IIOCTYIKOB M OHLCHKH HWX BO3MOXHBIX HOCJ'IGI[CTBI/Iﬁ JJIA
OKpYKarolleu Cpeibl;

o [ oco3zHaHMe III00AIBHOrO XapakTepa KOJIOTHYECKHX POOIeM U IMyTeH UX PEeLeHMUS;

o 8) aganTanuu K M3MEHAIOMMMCSH YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPEABI:

o [1 moTpeOHOCTh BO B3aUMOJCHCTBUM MPU BBHIMOJIHEHUM MCCICIOBAHUNH U IPOEKTOB
(bu3nyecKoil HalPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

o (] MOBBIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO JEATEIBHOCTD;

o [1 moTpebHOCTh B (POPMHUPOBAHMHM HOBBIX 3HAHHWH, B TOM uucie (HOpMyIHpPOBAaTh HIEH,
MOHSATHS, TUIIOTE3bI O (PU3NYECKUX 0OBEKTaX U SIBICHUSIX;

o [ ocozHanue AeGUIUTOB COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH B 001aCTH (PU3HKH;

o (] maHupoBaHUE CBOETO PAa3BUTHS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUMH;

o [J cTpeMiIeHHE aHATM3UPOBATh U BBISBIATH B3aUMOCBS3H IIPUPO/IbI, OOIIECTBA U IKOHOMUKH,

B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUMH;
o [J OLlEHKa CBOMX JEHUCTBHA C YYETOM BIMSHUSA HAa OKPYXKAIOLIYIO Cpedy, BO3MOKHBIX
17100aTbHBIX TOCIEICTBHM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbTaTe OCBOCHHS TporpaMMmbl Mo (U3HKE HA YPOBHE OCHOBHOTO 0OIIEro oOpazoBaHUs Y
oOydaromerocss  OynyT  chOpPMHUPOBAHBEI  MeTalpeAMeTHbIe  Pe3yJbTaThl, BKIIOYAIOIIHE
MIO03HABATENIbHBIC YHHUBEPCAIbHBIC YICOHbBIC ACWCTBUS, KOMMYHHKATHBHBIC YHHBEPCAbHBIC YICOHbBIC
NCHCTBUS, PETYISATUBHBIC YHUBEPCAIbHBIC y4eOHbIC ACHCTBUS.



Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJoruueckue geiicTBUA:

o BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB (SIBJICHHUI);

o YCTaHABIIMBATh CYIIECTBEHHBIN MpHU3HAK KiIacCU(UKAIMKU, OCHOBAHMS sl 000OIIEHUSA U
CpaBHEHUS,

o BBISIBJISITH 3aKOHOMEPHOCTHM M IPOTUBOPEYHMS B paccMaTpuBaeMbIX ¢akTax, TaHHBIX U

HaOJIOICHUAX, OTHOCAIIMXCS K (PU3HMUECKUM SBICHHSIM;

o BBISIBJIATh [IPUYMHHO-CJIEJICTBEHHbIE CBSI3M IPU H3YYEeHUM (U3UYECKUX SIBICHUH WU
IPOIIECCOB, JIeNIaTh BBIBOJBI C MCIOJIB30BAHUEM JEAYKTUBHBIX M MHIYKTHBHBIX YMO3aKJIIOYEHUH,
BBIJIBUT'ATh TUIIOTE3bI O B3aUMOCBSA3AX (PU3NUECKUX BEIUYHH;

o CaMOCTOSITENILHO BBIOMpPATh CIOCOO pemieHust y4eOHOH (usnyeckoil 3amaum (CpaBHEHHUE
HECKOJIbKUX BAapMAHTOB pEIIEHUs, BBIOOpP Hambosee MOIXOIAMIEr0o C Y4ETOM CaMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBaTe/bcKue eiicTBUS:

o HCIOJIb30BATh BOIPOCHI KaK UCCIIEA0BATENLCKUN MHCTPYMEHT IO3HAHUS;

o IIPOBOJIUTH 110 CaMOCTOSTENbHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBIH (DU3UUECKUi
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHHIE (PU3NIECKOTO SIBICHUS;

o OLIEHUBATh Ha IPUMEHUMOCTb M JIOCTOBEPHOCTh HH(OpPMALMIO, MOJYYEHHYIO B XOe
UCCIICIOBAaHHS WIIH YKCIIEPUMEHTA;

o CaMOCTOSITENIbHO (OPMYIMPOBaTh OOOOIIEHUS M BBIBOJBI IO pe3yibTaTaM IMPOBEIEHHOTO
HaOJIOICHUS, OTIBITA, UCCIICTOBAHMS;

. IIPOrHO3UPOBATh BO3MOXKHOE JalbHEiIIee pa3BUTHE (PU3MUECKUX IPOLIECCOB, a TaKXkKe
BBIJIBUTATH TIPEATIONIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii:

o MPUMEHSTh pPa3IMYHBIE METOJbI, WHCTPYMEHTHI M 3alpochl TIpU TIOMCKE U O0TOOpe
MHGOPMALIMU WU TAaHHBIX C YYETOM MPeUI0KeHHON ydeOHOU (pu3ndeckoil 3a1auu;

o aHAJM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH UHPOPMALIUIO PA3INIHBIX BH]OB
U GOopM IpeCTaBICHMS;

. CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHUMalbHYIO (opMmy mpencTaBieHus HHPOpMALUU U
WITIOCTPUPOBATh pellaeMble 33aJjaud HECIOKHBIMU CXEMaMH, IuarpaMMaMu, MHOM rpaduKoi U UX
KOMOUHAIUSIMU.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

o B X0/l 00CYXJIeHHs y4yeOHOro marepuala, pe3yibTaToB Ja0OpPaTOPHBIX pabOT U MPOEKTOB
3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXJTaeMOW TeMbl M BBICKA3bIBaTh WJEW, HAIlCJICHHBIE Ha
peleHre 3aaui U noJiiepskaHue 0yaroxenareIbHOCTH OOLIeHNUS;

o COIIOCTABJIATh CBOU CYXKIEHUS C CYXACHUSIMH JIPYTMX YYaCTHHUKOB TUaora, oOHapyXUBaTh
pasinuyue ¥ CXOACTBO IO3ULINM;

. BBIPAXAaTh CBOKO TOUKY 3PE€HHUSI B YCTHBIX U INCbMEHHBIX TEKCTAX;

. MyOJIMYHO MPEACTABIATH PE3YJbTaThl BHIIOJHEHHOTO (PU3UYECKOrO OMbITa (IKCIIEPUMEHTA,

HCCJICIOBAHMSI, IPOCKTA);

o MOHUMATh M HCIOJIb30BATh MPEUMYLIECTBA KOMAaHAHON M WHAMBHAYaJIbHON paboThI mpu
pELICHUH KOHKPETHON (PU3NUECKOi MPoOIIeMbl;

o MPUHUMATD LN COBMECTHOU J€SITeIbHOCTH, OPTaHU30BBIBATh AEHCTBUS 10 €€ TOCTUKEHUIO:
pacmpenensaTh poiiu, 00CYKIaTh MPOIECCH U PEe3yabTaThl COBMECTHOU pabOThI, 0000IIaTh MHEHUS
HECKOJILKHX JIFOJICH;

o BHITIONTHATh CBOKO 4acTh pabOThI, JMOCTHras KadeCTBEHHOTO pe3yibTara II0 CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JICUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;



. OLIEHUBATh KAayecTBO CBOET0 BKJIaJa B OOIIMKA MPOMYKT MO KPUTEPHUSIM, CaAMOCTOSTEIBHO
c(OpMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHble JeicTBUA

Camoopranu3anus:

° BBISIBIIATH MPOOJIEMBI B KM3HEHHBIX W YYEOHBIX CHTyalUsAX, TPEOYIOIIMX Ui pEIICHUs
(bu3nvecKkux 3HaHUM;

° OPHUCHTHPOBATHCA B PA3JIMYHBIX MOAXOHAX MPUHATUA pemeHm”I (I/IHI[I/IBI/IIIyaHBHOC, IIPUHATHC
pelLlIeHUs B IpyIIe, IPUHATUE PEIIEHUH rpymnIoi);

° CaMOCTOATCIIBHO COCTABJIATH AJIOPUTM  PCIICHHA (I)HSHHCCKOﬁ 3aJadyy MM I1JIaHa
UCCIIEIOBaHMsl ¢ YYETOM HMMEIOIIUXCSI PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
IIpeAJIaracMble BApUAHTBI PEIICHMIA;

o ACJIaTh BBI60p u 6paTb OTBCTCTBCHHOCTD 3a PCHICHHUC.

CﬁMOKOHTpOJIb, 3MOLIMOHAJIBHBIA HHTEJLJIEKT:

o AaBaThb aJICKBATHYIO OLICHKY CUTYyalluU U NIpCjiaraTh IIaH eé HU3MCHCHUA,

o OOBSACHATH IMPUYUHBI JOCTHIKCHUS (He,Z[OCTI/I)KeHI/IH) PE3yIbTATOB ACATCIBHOCTH, HAaBaTb

OLICHKY IPUOOPETEHHOMY OIIBITY;

o BHOCHUTb KOPPEKTUBBI B JESTEIbHOCTb (B TOM YHUCIE B XOJ BBIIOJHEHUS (PU3UYECKOTO
UCCJIEIOBaHMsI WM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSTENbCTB, W3MEHUBILIUXCS CHUTYalUH,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

o OLICHUBATh COOTBETCTBUE PE3Y/IbTAaTa LEIH U YCIOBUSM;

o CTaBUTH ce0s1 Ha MECTO APYroro YeloBeKa B XOJ€ CIopa WIM AUCKYCCHU Ha HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYToro;

o MpU3HABaTh CBOE MPaBO Ha OLIMOKY MpU pElIeHUH (PU3NYECKUX 3a]a4 WIH B YTBEPKACHUIX
Ha Hay4HbIE TEMbI M TaKOE K€ MPaBo JPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K koHiy oOyueHnust B 7 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOLITUXCSI YMEHHI:

o WCIIOJIb30BaTh TOHATHS: (DU3MYECKHEe W XUMHWYCECKUE SBJICHHS, HAOJIOJICHUE, SKCIICPUMEHT,
MOJIeb, THIIOTE3a, CAUHHIBI (PU3UYECKUX BEIWYMH, aTOM, MOJIEKYyJa, arperatHble COCTOSHUS
BelecTBa  (TBEpAOE, IKUAKOE, Ta3000pa3HOE), MEXaHHUYeCKoe JABWKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHS, PAaBHOJACUCTBYIOMIAs cuia, Aedopmanus (yrnpyras,
MJIACTUYECKast ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbL;

. paznuuath siBIeHus (auddy3us, TEMIoBOE IBWIKEHHWE YaCTHI[ BEIIECTBA, PAaBHOMEPHOE
JIBIKCHHE, HEPABHOMEPHOE JIBFDKCHUE, HHEPITUS, B3aUMOJICHCTBUE TEJI, PAaBHOBECHE TBEPJBIX TEII C
3aKperIEHHONW OCBIO BpAIeHUs, Tepefada MaBiICHHS TBEPIBIMH TellaMU, KHAKOCTSIMH U Ta3aMu,
atMoc(epHOe HaBieHUE, MIaBaHUE TEN, MPEBPAIICHUS MEXaHUYECKOW SHEPrHH) MO OMHCAHHUIO UX
XapaKTePHBIX CBOMCTB M HAa OCHOBE OIBITOB, JICMOHCTPUPYIONIUX JaHHOE (PU3HUECKOE SIBIICHUE;

o pacrmo3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3UYECKUX SIBICHUN B OKPYXKAIOIIEM MHpE, B TOM
ymciie (pU3ndecKue SBJICHUS B IPUPOJE: MPUMEPHI ABMXKEHHUS C Pa3IMUYHbIMU CKOPOCTSMHU B JKUBOHM U
HEXXUBOU MIPUPOJIC, ACUCTBHE CHUITBI TPEHHUS B IPUPOJIC U TEXHUKE, BIUSHUEC aTMOCPEPHOTO JTaBICHUS
Ha )KMBOW OpPTaHM3M, IUIABAHUE PhIO, PHIYard B Telle YeIOBEKa, IPU ITOM MEPEBOIUTH MPAKTUIECKYIO
3a/1auy B y4eOHYIO, BBIJICTISATh CYIIECTBEHHBIC CBOMCTBA (MpU3HAKK) (DU3UIECKUX SIBJICHUH;

o ONKCHIBATh W3YYEHHBIC CBOWCTBA Tel M (U3MUYECKUE SIBICHUS, HUCIOIB3ys (U3HUECKUE
BEJIMUYMHBI (Macca, 00bEM, MIIOTHOCTh BELIECTBA, BPEMs, MMYTh, CKOPOCTh, CPEIHSS CKOPOCTb, CHUJIa



yIpYrocTH, CUjla TSDKECTH, BEC Tela, CHila TPEeHUs, AaBieHHE (TBEPIAOro Tena, *HUAKOCTH, rasa),
BBITAJIKMBAIOIAsl CHJIA, MeXaHW4Yeckas padoTa, MOIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIBI,
KO3(PHUIMEHT MOJIE3HOTO JCHCTBHS MEXaHW3MOB, KHHETHUYECKasl W TMOTCHIMAIbHAs dHEPTUsi), IpU
ONKCAaHUH NPABUIBHO TPAKTOBATH (DU3MUYECKHUI CMBICI MCIIOIb3YEMBbIX BEJIHMYUH, UX 0003HAYCHUS U
eIMHULBl (U3NYECKUX BEIUYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOLINE [aHHYIO (PU3UYECKYIO
BEIMYMHY C JAPYTUMM BEIMYMHAMM, CTPOUTh TIpaUKU H3YyYCHHBIX 3aBUCUMOCTEH (DU3NYECKUX
BEJIMYUH;

o XapaKTepu30BaTh CBOICTBa Telsl, (U3MYECKHUE SIBJICHHUS U IPOLECCHl, UCHOIb3Yys IpaBUIIa
CIIOKEHMsI CUJI (BAOJb OJHOW mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, MpaBUiIO
paBHOBecHs pblyara (0JI0Ka), «30JI0TOE€ IPaBHJIO» MEXAHMKH, 3aKOH COXPAHEHUS MEXaHWYEeCKOH
SHEpPIuH, IpU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alUCBIBATh €r0 MAaTEMATUYECKOE
BBIPAKECHMUE;

o OOBSICHATh (PU3UUECKUE SIBJICHUS, MPOLECChl U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTyallull MNPAKTUKOOPHUEHTUPOBAHHOI'O XAapaKTepa: BBIABIATH IPUUYMHHO-CIEACTBEHHbBIE CBS3H,
CTpOUTH OOBSICHEHUE U3 1—2 JTOTWYECKHX IIaroB ¢ OMOpoii Ha 1—2 W3yUEHHBIX CBOMCTBA (PU3UIECKUX
SBJICHUH, (PU3UUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

. pemars pacu€THble 3a7aun B 1—2 JAEWCTBUS, UCHOIB3Ys 3aKOHBI M (POPMYIIBI, CBS3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HAa OCHOBE aHAJIM3a YCJIOBUS 3aJauyd 3alliChlBaTh KpPaTKOE YCIIOBHE,
HOJCTABIATh (U3NYECKHE BEIMYMHBI B (POPMYJBI M NMPOBOAMTH PacyEThl, HAXOIUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JUIsl PEIICHUs 3a]a4, OLIEHUBATh PEAJUCTUUYHOCTD MOJyUYEHHOU (hrU3nuecKoi
BEJIMYUHBI,

. pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PEUIMTh MPU IMOMOUIM (PU3NIECKUX METOJOB, B
ONMCAHWU WCCIEA0BAaHUS BBIJIEISATh MPOBEPSEMOE NPEANONOKEHNUE (THUIOTE3Y), pas3jinyaTh H
UHTEPIPETUPOBATH MOJYYEHHBIH pe3ynbTaT, HaXOAUTh OIMOKHU B XOJI€ OIBITA, J€JaTh BBIBOJBI IO
€ro pe3yibTaTaM;

o MIPOBOJIUTH OMBITH MO HAOMIOJEHUIO (PU3MUYECKUX SBICHUH MM (PU3MUYECKHX CBOWCTB TEIN:
dbopMynupoBaTh IpPOBEpSEMBbIE MPEAINOJIOKEHUs, CcOOUpaThb YCTAaHOBKY U3 MPEAI0KEHHOTO
000py/10BaHus, 3alIUCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBObL;

o BBINIOJIHATH MpsIMblE M3MEPEHUsl PACCTOSHHUSA, BPEMEHH, Macchl Tena, 0o0bEMa, CHIBI U
TEMIEPATYypbl C HCIOJB30BAaHUWEM aHAJOTOBBIX M IM(PPOBBIX MPUOOPOB, 3alMCHIBATh IMOKA3aHUs
npuOOpPOB ¢ YUETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHU;

. MIPOBOAUTH HCCIIEJIOBAHUE 3aBUCUMOCTH OJHOW (U3NYECKOW BEIWYUHBI OT JpYrod ¢
MCIIOJIb30BAaHUEM TIPSAMBIX HM3MEPEHUH (3aBUCUMOCTH IIYTH PABHOMEPHO MABIIKYILErocs Tela OT
BPEMEHHU [IBUKCHUS Teja, CHJIbl TPEHHs CKOJIBXKEHHS OT Beca Teja, KadecTBa 00paboOTKu
MIOBEPXHOCTEN TEJl M HE3aBUCUMOCTH CWJIBl TPEHHs OT IUIONIAJAM CONPHUKOCHOBEHMS TE€J, CHUJIbI
YIOPYTOCTH OT YAJMHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CUJIBI OT 00BbEMa NOTrpyKEHHON YacTH Teja U
OT IUIOTHOCTH >KMJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tella, OT TJIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TeJIO, YCIOBHUH IJIaBaHMs TeJ, YCIOBUN paBHOBECHS pblyara M OJOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM y4eOHOIO HCCieloBaHUsl, cOOMpaTh YCTaHOBKY M BBINOJIHATH M3MEPEHHUS, CIEAys
MPeJIOKEHHOMY TIaHy, PUKCUPOBATH PE3YIbTAThl MOJIYYEHHON 3aBUCUMOCTH (PU3NUECKHUX BETUYHH
B BUJI€ TIPEJIO’KEHHBIX TaOJIMIl U Tpa(UKOB, 1e1aTh BBIBOBI 110 pE3yabTaTaM HCCIEIOBAHNUS;

o IIPOBOJIUTh KOCBEHHbIE U3MEPEHHsI (U3NUYECKUX BEIUYMH (IMIJIOTHOCTh BEIIECTBA KHUJKOCTH U
TBEPOIO TeNa, CUjla TPEHUS CKOJIbKEHUS, JABJICHUE BO3/IyXa, BHITAJIKUBAIOLIAs CHIIA, AEHCTBYIOLIAs
Ha TOTPYKEHHOE B KUAKOCTH TeNO, KOI(PHUIMEHT MOJE3HOrO IEHCTBUS MPOCTHIX MEXaHH3MOB),
ciefysl IpeAsIoKeHHONM MHCTPYKLUH: NPU BBIOJHEHUN M3MEPEHHH cOOMpaTh 3KCIEPHUMEHTAIBHYIO
YCTaHOBKY U BBIYUCIIATH 3HAYEHUE UCKOMOU BEJIINYMHBL;

. coOJro1aTh MpaBuiia TEXHUKKA O€30MaCHOCTH IIPpH padoTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;



° yKa3bIBaTh MPHUHIIUIGI ACUCTBUS MPUOOPOB M TEXHUYECKHX YCTPOWMCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOMIAIOIMIUECS COCYbI, OapoMeTp, pblvar, MOJBWKHBIA M HETOJBMKHBIN OJIOK,
HaKJIOHHAs IUIOCKOCTh;

° XapaKTEePU30BaTh MPHUHIUIBLI JECHCTBUS W3yYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OTIOPO# Ha WX ONHUCAaHMs (B TOM YHUCIIE: TMOAIMUITHUKH, YCTPOMUCTBO BOJIOMPOBO/IA, THAPABINYCCKUM
MIPECC, MAHOMETP, BBICOTOMEp, MOPILIHEBOM HACOC, apeOMETP), MCIONb3ys 3HAHUS O CBOWMCTBaX
(bU3HYECKUX SIBICHUN U HEOOXOAUMBIe (PH3UUIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

° MIPUBOJIUTH MPUMEPHI (HAXOAUTh HHPOPMAIIHIO O IPUMEpax) MPAKTUYECKOTO UCTIOIb30BaHUS
(du3MYECKUX 3HAHWI B MOBCEIHEBHON >KM3HM JUIsl oOecriedeHusl 0e30MacHOCTH Mpu oOpalieHuu ¢
npudbopaMd M TEXHUYECKUMH YCTPOMCTBAMM, COXpaHEHHUs 3/I0pOBbS W COOJIIOJCHHS HOPM
9KOJIOTUYECKOTO MTOBEJICHUS B OKPYXKAIOIICH cpenie;

° OCYIIECTBJISATH OTOOP MCTOYHUKOB MHGpOpManuu B MIHTEpHETE B COOTBETCTBUHU C 3aJaHHBIM
MTOMCKOBBIM 3aIPOCOM, HAa OCHOBE MMEIONIUXCS 3HAHUHN U ITyTEM CPaBHEHUS PA3IMYHBIX HCTOYHUKOB
BBIJICTISITH HHPOPMAITUIO, KOTOPAS SBJIICTCS TPOTUBOPESUNBOM UITM MOXKET OBITH HEJOCTOBEPHOIA;

° WCIIOJIb30BAaTh TIPHU BBHIMIOJHCHUH YUYCOHBIX 3aJaHWA HAYyYHO-TIONMYJSPHYIO JIHTEpaTypy
(U3HYECKOTO COJEpIKaHUs, CIIPABOYHBIE MaTepUalbl, pecypchl cetn MIHTepHET, BIaAeTh nMpuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIMK U3 OJHON 3HAKOBOIM CHUCTEMBI B IPYTYIO;
° CO3/1aBaTh COOCTBEHHBIC KpAaTKHUE NUCHBMEHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB WH(pOpManuu (PU3HUECKOrO COJAEp)KaHUsA, B TOM 4YHCIE MyOIMYHO AenaTh KpaTKue
COOOIlEHUsI O pe3ylbTaTax IMPOEKTOB WM Y4EeOHBIX HCCIEAOBAaHUN, MPU D3TOM TIPAMOTHO
WCIIOJIb30BaTh W3YYCHHBIH TOHSITHWHBIN ammapaT Kypca (HU3UKH, CONMPOBOXKAATH BBICTYILICHUE
MPE3EHTALNE;

° MIPY BBIMIOJTHCHUN YY€OHBIX MTPOCKTOB M MCCIIEIOBAHUIN pacpeiesiaTh 00sI3aHHOCTH B TPYIIITES
B COOTBETCTBHU C IIOCTABJICHHBIMHM 3aJa4yaMi, CJIEIWTh 3a BBITOJIHECHHEM IUIaHA JIEHCTBHIA,
aJIeKBaTHO  OIICHMBATh COOCTBEHHBI BKJaJA B  JESATENBHOCTh  TPYIIBL,  BBICTpPAaUBATh
KOMMYHHUKATHBHOE B3aMMOJCHCTBHE, yYUTHIBAsi MHEHHUE OKPY)KAIOIIIHX.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBanme
Ne (undposBbie)
pa3iesioB U TeM Kontpoabubie IIpakTHueckune
n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMMbl padoTsI padoTbI
pecypchbl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIET0 MUPa
11 dusuka - HayKa o 5 bubnmoreka [JOK
" mpupoje https://m.edsoo.ru/7f416194
12 dusnueckue 5 1 bu6nmorexa LIOK
" BEJIMYUHEI https://m.edso0.ru/7f416194
13 EcTtecTBeHHOHAYUYHBIN 5 1 Bu6mmoteka [JOK
' METO/ ITO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo pazueny 6

Pa3znea 2. [lepBoHavasibHbIE CBEIEeHUS 0 CTPOEHUH BellleCTBA

2.1 | CrtpoeHnue BeliecTBa 1 buGnuorexa [IOK
' p B https:/m.eds00.ru/7f416194
JIBrxeHue n
2.2 | B3anMoOJIelicTBHE 2 1 bubnmorexa IOK
' g https://m.edso00.ru/7f416194
YacTHI[ BEIECTBA
53 ArperatHble 5 bubmuoteka [IOK
" COCTOSIHHS BELIECTBA https://m.edso00.ru/7f416194
Htoro no pazneny 5
Pasznen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
31 MexaHn4ecKoe 3 bu6nunorexa LIOK
| IBUXKEHUE https://m.eds00.ru/7f416194
39 HNuepuus, macca, 4 1 but6mmorekxa [IOK
" | IIOTHOCTH https://m.eds00.ru/7f416194
but6mmoreka [IOK
. .B 14 1 2
3.3  Cuna. Bumer cun https://m.edsoo.ru/7f416194
Wroro no pazueny 21

Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

Hasnenue. [lepenaua

41 JTABJICHUS TBEPIBIMU 3 but6mmoreka [IOK
| Temamu, KHUIKOCTAMHU https://m.edso0.ru/7f416194
U TazaMu
but6mmoreka [IOK
4.2 Nlasnenne xumxoctu > https://m.edso0.ru/7f416194
4.3 AtmochepHoe 6 bubnuotexa [JOK
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JaBJIeHUE https://m.edsoo.ru/7f416194
JleiicTBHE KUAKOCTH U
4.4 | ra3a Ha OrpyXKEHHOE 7 3 bubnnorexa LHOK
' Py https://m.edso00.ru/7f416194
B HUX TEJIO
Hroro no pazgeny 21
Paszgea S. Pabora u MOIIHOCTH. JHEPrust
bubnunoreka LIOK
5.1 | Pabora m mommocT® 3 1 https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
5.2 TlpocTric Mexanusmb1 S 1 https://m.edsoo.ru/7f416194
53 Mexanndeckas 4 1 bubnunoreka LIOK
" sHeprus https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
Pe3epBHOE Bpems 3
OBLIEE KOJIMYECTBO
YACOB IIO 68 12

I[TPOT'PAMME
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IHHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacon DJIeKTPOHHBbIE
IIpakTHyec U(pposbIe
Nen/m | Tema ypoka Koutpoabn P Jdara nzyyeHus unp
Bcero KHe o0pa3oBaTe/ibHbIE
ble paboThI
padoThbI pecypchl
1 ®du3nka — Hayka o npupoje. ABneHus 1
MIPUPOJIBI
2 ®dusnvecKue ABICHUS 1
3 Ou3nYecKue BEIIMINHBI U X 1
U3MEPEHHUE
Vpok-uccnenosanue "M3mepenue
4 TEMIEPATYPHI IIPU TIOMOIIN 1 1
JKUJIKOCTHOTO TEPMOMETpA U JaTUnKa
TeMneparypol”
Metoabl Hay4HOTO MTO3HAHMSL.
5 Onucanue GpU3NUECKUX SBICHUH C 1 Bubmmorexa LIOK
. https://m.edsoo.ru/ff09f72a
MTOMOIIBIO MOJIeTIeH
JlaGopatopHas pabora: Onpenenenue
6 LEHBI IEJICHUS U3MEPUTEIIBHOTO 1 1
npubopa
Ctpoenue BemecTBa. OMbITHI,
7 JTIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff09fe0a
BEILECTBA
8 JIB>KeHHE YacTHI] BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0a013e
9 JlaGopaTtopHnas pabora: OnpeneneHue 1 1
pa3MepoB MajbIX Tell
10 ArperaTHbl€ COCTOSIHMSI BELLIECTBA 1
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Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
Bo1bI. O00O0IIEHHE 110 pa3ieny

bubmuorexa [JOK

1 «lIepBoHauanbHbIE CBEAEHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIIECTBAY
MexaHudeckoe JBUKEHHUE.
12 PaBHOMEpHOE U HEpAaBHOMEPHOE bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBUOKCHUE
bu6mmoreka [IOK
13 Cropocts. Exuruust ckopocti https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu 1 BpeMeHU IBUKECHUSA bubmmorexa LHOK
https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — Mepa HHEPTHOCTH bubnnoreka [JOK
Tel https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTE BemiecTBa. Pacuer Macchl u bubmuorexa [JOK
o0beMa Teja 10 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabota «OrnpeneneHue
MJIOTHOCTH TBEPAOTO TEIa»
18 Pemenne 3amga4 mo reme "IIIOTHOCTE bu6nmoreka [JOK
BemecTsa” https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepuCTHKa
19 B3auMoieiicTBus Ten. Cuna ynpyrocrtH.
3akoH I'yka
JlaGopatopHas pabora «3yueHue
20 3aBUCUMOCTH PACTSKEHUS
(medopmariun) mpyKUHBI OT
MPUIIOKEHHON CUIIBI»
21 SIBnenme TaroreHus. Cuiia TSKeCTH
CBsi3b MEX1y CHJION TSAXKECTU U MacCou
22 tena. Bec tena. Pemenue 3amay mo reme bubnnorexa LIOK
https://m.edsoo.ru/ff0a1778
"Cuna Tsixectn"
23 Cuna TspKecTH Ha IpYTuX IUIaHEeTax. bubmuoreka [IOK
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Pu3nyecKue XapaKTEPUCTUKHU IIIIaHET

https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK
24 Usmepenue cui. lunamome
P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrnosxeHue AByX CUJI, HAIIPaBJICHHBIX IO
26 OJIHOH mpsiMoli. PaBHOIEHCTBYIOIIAS bubmnorexa [IOK
P ' y https://m.edsoo.ru/ff0ala70
CuII

97 Pemenue 3amay nmo Teme
"PaBHonelicTByromas cui'"

28 Cwiia Tpenus u e€ Buasl. TpeHue B bubnuorexa [JOK
MPUPOJAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopnast pabora «3yuenue

29 3aBHCUMOCTH CHJIbI TPEHUS CKOJIbKEHUS bubnnoreka [JOK
OT CHWJIBI IABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS TOBEPXHOCTEN»

30 Pemenue 3a1au Ha onpeeneHme
PaBHOAECHCTBYIOIIEH CUIIBI
Pemenue 3amay mo Temam: «Bec Tenay,

31 «['padmueckoe n300paxkeHue cum» bubnuorexa LIOK

P Vp ’ https://m.edsoo.ru/ff0alde0
«Cuibry, «PaBHOJEHCTBYIOMIAS CUID)
KonTponbhas pabota no temam:
39 «Macca, mIOTHOCTBY, «Bec Tenay,
«I'padrueckoe n300pakeHue CU,
«Cunb»

33 Hasnenue. CriocoObl yMEHBIIEHUS U bubnuorexa [JOK
YBEJIUYECHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
JlaBrenue ra3za. 3aBUCUMOCTD JIaBJICHUS bubmuorexa [JOK

34 "
rasza oT o0béma, TeMIepaTypsbl https://m.edsoo.ru/ff0a2376

35 Ilepenaua naBieHUs TBEPABIMU TEIIAMH, bubnuoreka [IOK

SKUIKOCTSIMU U rasaMu. 3axkoH Ilackais

https://m.edsoo.ru/ff0a25b0
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36 JlaBineHue B )XUIAKOCTH U rase, bubnmuorexa [JOK
BBEI3BAHHOE JIEUCTBUEM CUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenwne 3agau o teme «JlaBinenue B bubnuorexa [JOK
JKAIKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coo00
OODIIAIOLIMECH COCY IR https://m.edsoo.ru/ff0a2970
39 IM'mapaBanyeckuii mpecc bubmorexa [JOK
AP P https://m.edsoo.ru/ff0a3136
40 Manometpsl. [TopirHeBO# KUIKOCTHBII
Hacoc
41 ATtmochepa 3eMin 1 IPUIHUHBL €€ bubnnorexa [HOK
CyILIECTBOBaHUS https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [IOK
42 B LA
ec Bo3ayxa. ATMocepHOe TaBICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocepHOro JaBieHHUS. bubnuoreka [IOK
Omnert Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBHUCHUMOCTh aTMOC(HEPHOTO JaBICHUS bubnmnoreka [JOK
OT BBICOTBI HaJl YDOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. AtmocdepHoe bubnnorexka [JOK
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau nmo reme "
ATtMocdepHoe naBieHue"
JleficTBHE KUJIKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TeJN0. ApXHUMeI0Ba bubmorexa OK
Py PP s https://m.edso0.ru/ff0a3276
cuia
JlaGopaTopHas pabora «OnpeneneHue
48 BLITaJI;KI/IBEIO eI;I CHJTBI eflljcfll 1011(S71 bubmorexa HOK
Hl da yrom https://m.edsoo.ru/ff0a33fc
Ha TeJOo, MOTPYKEHHOE B KHUIKOCTH)
JlaGopaTopHas paboTa 1o Teme
bu6mmoreka [IOK
49 «HMccnenoBanue 3aBUCHMOCTH Beca Teja

B BOJIE OT 00bEMa MOTPYKEHHOI B

https://m.edsoo.ru/ff0a3514
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KHUAKOCTH 4aCTH TCJIa»

50 [InaBanue Ten bubmorexa LHOK
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas pabota
51 "KoHncTpynpoBanue apeoMeTpa Uiu 1
KOHCTPYUPOBAHUE JIOJIKH U
onpejieneHue e€ rpy30no bEMHOCTH"
Pewmenue 3anay no remam: «llnaBanue
52 cynoB. Bo3nyxomnaBanuey, «JlaBnenue bubmmorexa [JOK
B https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUAKOCTEH U Ta30B»
KonTponbhas pabota no teme
53 «/laBneHue TBEPABIX TN, KUAKOCTEH U
ra3oB»
bu6mmoreka [IOK
>4 Mexanmccias pabora https://m.edsoo.ru/ff0a3f82
bu6mmorexa [IOK
55 Morxocts. Exusuig! MomHocTa https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenosanue "Pacuér
56 MOIIHOCTH, Pa3BUBAEMOI1 IpU NOABEME 1
10 JecTHHUIE"
57 [IpocTsie MexaHu3mel. Peryar.
PaBHOBecue cuit Ha ppryare
Prruaru B TexHuKe, OBITY U IPUPO/IE.
58 JlaboparopHas paboTa «};/Iccnlze;c))BaHHe 0.5 bubmmorexa [JOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI PaBHOBECHSI pbIyara
59 Pemienue 3agau no reme «Y ciaoBust bubnmoreka [JOK
paBHOBECHUS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddumuent nonesHoro neicTpust
60 Mexanu3ma. Jlaboparopuas pabota 05

«M3mepenne KI1/] HaknoHHOM
IJIOCKOCTH
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Pemrenne 3agau mo treme "Pabora,

61
MortHocTh, KIT/"

62 Mexanunueckas 3Heprusi. Kunetnueckas
Y TIOTCHITHAIbHAS SHEPTHUS

63 3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

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

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

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

YPOK-3KCIIEpUMEHT 110 TEME
"JKCrepUMEHTAJIBHOE OIIPEIEIIEHNUE
64 N3MEHEHHS KWHETHYECKON 1
IIOTEHIMAIBHOW SHEPIUH NIPH
CKaTBhIBAaHUH TeJa IO HAKIIOHHON

miockoctu"

65 KonTtponsHas padora no teme «Pabora
Y MOIIHOCTb. DHEPTUs»

66 PesepBHblit ypok. PaboTta ¢ Tekctamu

o Teme "MexaHudeckoe ABUxKeHue"
PesepBHelIit ypok. Pabota ¢ Tekctamu

67 no teme "JlaBneHue TBEPABIX Tell,
SKUJIKOCTEN U ra3oB"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ad4ee6

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

Peseprubrit ypok. PabGota ¢ Tekctamu
68 o Teme "Pabora. MoIHOCTG.

Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12
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YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» dusuka: 7-i kiacc: 0a30BbIN YpoBeHb: yueOHUK, 7 kiacc/ [lepoimkun .M., UBanoB A.U., AKIinoHEpHOE 00IIIECTBO
«M3narenbctBO «IIpocBemeHue

METOANUYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

. ®uszuka: 7-i Kiacc: 6a30BbIM ypoBeHb: yueOHUK, 7 knacc/ [leppiukun .M., IBanoB A.U., AkunoHnepHoe 00111ecTBO
«3marensctBO «lIpocBemienre»

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

Enunas xoyekius nudpoBbiX 00pa3oBaTebHBIX PECYPCOB

Poccuiickast neKkTpoHHas 1IKOJIa

DOusuku. py

poekT Bes pusuka

Knacchas ¢gusuka

O0P no dusuke
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