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ITOSACHUTEJ/IbHASA 3AITNCKA

[Mporpamma 1o ¢u3rike Ha ypoBHe OCHOBHOTrO 00iriero obpa3oBaHHsi COCTaBjeHa Ha
OCHOBe TT0/I0KeHHH U TpeOOBaHUI K pe3yibTaTaM OCBOEHHsI Ha 0Aa30BOM YPOBHE OCHOBHOM
obOpa3oBarenbHOM TporpamMMmebl, mpezcTaBaeHHBIXx B @I'OC OO0, a Takke C yuéTOM
denepanpHON paboyeli MporpaMMbl BOCTIUTaHUS U KOHLIEMIUM TIperojiaBaHusi yueOHOTO
npeameta «PuU3KKa».

CopepxaHve  mporpaMmbl 10  (U3MKe  HarpaB/leHO Ha  (opMHpOBaHHe
eCTeCTBeHHOHayYHOW TPAMOTHOCTH OOyYaroIUXCsi U OpraHu3alyi0 M3yueHus (PU3MKUA Ha
JlesiTe/IbHOCTHOM OCHOBe. B mporpamme 1o ¢u3vKe YUMTBIBalOTCS BO3MOYKHOCTU y4eOHOTO
npegMeTa B peanusaiuu TpeboBaHuit I'OC OOO K TIAHUPYEMbIM JIMUHOCTHBIM U
MeTarnpeAMeTHbIM  pe3y/bTaTaM  OOydeHWs, a TakKkKe  MeXKIIpeJMeTHble  CBS3U
eCTeCTBeHHOHAYUHBIX yUeOHBIX MPeZMETOB Ha YPOBHE OCHOBHOTO 0011jero 00pa3oBaHMS.

[TporpammMa 1o ¢u3MKe ycTaHaBAMBAeT pacripejiesieHre yueOHOTro MaTepurara 1o rojam
oOyueHust (MO Kjaccam), TpeZJiaraeT TMPUMEPHYIO TOC/eI0BaTe/IbHOCTh WU3YUeHHsl TeM,
OCHOBAHHYI0 Ha JIOTUKe pa3BUTHs TPeAMETHOTO COJlepXKaHusi M YuéTe BO3PaCTHBIX
0cobeHHOCTel 00yUaroUXCs.

[Mporpamma 1o ¢u3vKe pa3paboTaHa C LefbI0 OKa3aHUS MeTOAWYeCKOW TMOMOIIH
YUUTEJTI0 B CO3[jaHUX pabouell porpamMmsbl 10 yueGHOMY TpeIMeTy.

dusmKka SBASETCS CUCTeMOOOpA3yIoIUM [I/Ii  eCTeCTBeHHOHAyUHBIX  y4eOHBIX
MpeIMETOB, TMOCKOJbKY (PU3MUYeCKWe 3aKOHbI Jie)XaT B OCHOBE TIPOLIECCOB W SIBJIEHWH,
M3yuaeMbIX XUMUel, O1osiorueid, acTpoHOMUeN U (hU3nUecKoi reorpadueii, BHOCUT BKJIaZ| B
eCTeCTBEHHOHAYUYHYI0 KapTWUHy MWpa, TMpeloCTaB/sieT Haubosee siCHble 00pasiibl
NpUMeHeHHsI HayuyHOTO MeTojJa TIO3HAaHUs, TO eCTh crocoba ToJ/iyueHHs [JOCTOBEPHBIX
3HaHWUU O MUDe.

OjiHa U3 T/IaBHBIX 3a7ilau (GU3UUYeCKOro 00pa3oBaHus B CTPYKTYpe 0011ero oOpa3oBaHUs
COCTOUT B (POPMUPOBAHMM €CTeCTBEHHOHAy4YHOM T'DaMOTHOCTM U HHTepeca K Hayke Yy
00yUaroIuXCsl.

N3yuyenre ¢us3ukyu Ha 06a30BOM ypOBHe TIpeAriosiaraeT OBajJieHue CJieAyLUMu
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOILUMU eCTeCTBeHHOHAayUHYI0 T'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJIEHUS;

e OL|eHWBATh U MIOHUMAaTh 0COOEHHOCTH HAyYHOT'0 MCCIe/JOBaHMUS;

e MHTEpIPeTUPOBaTh [JaHHble W MCII0JIb30BaThb HayuyHble [OKa3aTe/bCTBa AJIs
T0JTyueHus BbIBO/OB.

Llenu u3yueHusi GU3MKKA Ha YPOBHE OCHOBHOTO 00iiiero obpa3oBaHusi ompeiesieHbl B
Konmenuu rmiperniofiaBanusi  yuebHoro mnpeamera «®wusmka» B 0Opa3oBaTebHBIX
opranu3anusix Poccuiickoit ®ezepaiiuy, peanu3yroIMX OCHOBHBbIe 001je0Opa3oBaTe/bHbIE
MporpaMMbl,  yTBEpXKAEHHOUM pelieHveM Kosnernu MuHHUCTePCTBA — TMPOCBELLeHUST
Poccuiickoii @epeparuu (rmpoTokos ot 3 gekadbpst 2019 r. Ne I[TK4BH).

Ienu u3yueHus GuU3UKHU:



e rmpuoOpeTeHHe HWHTepeca W CTPeMJIeHHS O0yuaroluxXCs K HayuyHOMY W3yUeHHIO
TIPUPO/IbI, Pa3BUTHE UX WHTE/JIEKTYa/bHBIX U TBOPUECKUX CTIOCOOHOCTEH;

e pa3BuTHE TIPeCTAaBJIEHUWM O HAayyHOM MeToJle TI03HaHUsI U (opMHpOBaHHE
WCC/Ie/IoBaTe/TbCKOT'0 OTHOIIIEHUS K OKPY KatOI[UM SIBJIEHUSIM;

e (¢dopMUpOBaHHWE HAyuyHOIO MHPOBO33peHHMsI KaK pe3y/bTaTa HW3yueHUsi OCHOB
CTPOEeHUsI MaTepuu U (PyH/laMeHTa/IbHbIX 3aKOHOB (DM3UKWY;

e (opmMHpOBaHUWe TIpeJCTaB/JeHUM O Ppoau GU3MKU [ Pa3BUTUSL  IPYTUX
eCTeCTBEeHHBIX HayK, TEXHUKU U TeXHOJIOTUH;

e pa3BUTHe TpPeJACTaBJAEHUH O BO3MOXHBIX cdepax Oyayiei mnpodeccroHalIbHON
JesITeNTIbHOCTH, CBSI3aHHOW C (hM3MKOM, TIOATOTOBKAa K Aa/ibHeUIleMy OOy4ueHHIO0 B
9TOM HaripaB/IeHUH.

HocTwkeHre 3TUX Iie/iell MporpaMMbl MO (HU3MKe Ha YpPOBHE OCHOBHOTO OOIIero

oOpa3oBaHust 06ecrieunBaeTCs pellieHreM CeIyIoINX 3afad:

e rmpuoOpeTeHHWe 3HAHWUW O [AUCKPETHOM CTPOEHUHU BeIeCTBa, O MeXaHWYeCKuX,
TETI/IOBbIX, 3/IEKTPUUECKHUX, MarHUTHBIX U KBAHTOBBIX SIBJIEHUSX;

e rmpuoOpeTeHHe yMeHWM ONMCHIBaTb W OOBACHATH (HU3NUECKHe SBJEHUS C
WCII0J/Ib30BaHUeM T0/IyYeHHbIX 3HAaHUM;

e OCBOEHWE MeTOJOB pelleHHs MPOCTEMIINX PacyYEéTHbIX 3aJay C MCI0Jb30BaHUEM
bur3nueckux Mo/iesieid, TBOPUEeCKUX U NMPaKTUKOOPUEHTUPOBAHHBIX 3a7iay;

e pa3BUTHe yMeHWM HabOMoAATh TPUPOAHbIE SIBJIEHUS W BBIOJHSATb  OIBITHI,
naboparopHbie pabOThl U 3KCIepUMeHTa/bHbIe WCC/IeOBAaHUS C HCII0J/Ib30BaHUEM
M3MepUTe/IbHbIX IPUOO0POB;

e O0OCBOeHUe TIPUEMOB paboThl ¢ MHMOPMaIMel GHU3MUeCcKoro COZiep)KaHusl, BKIHOUast
vH(bOpMaIMI0O O COBPEMEHHBIX [OCTWXKEeHUSIX (PU3UKMU, aHaIu3 U KpUTHUYeCKoe
olieHHMBaHWe MHMOpMalUy;

e 3HAKOMCTBO €O cdepamMu TMPOQPeCcCUOHATbHON [edTe/IbHOCTH, CBSI3aHHBIMUA C
GbU3MKOM, W COBpEMEHHbIMU TEeXHOJIOTUSMM, OCHOBAaHHBIMH Ha IOCTHIKEHUSIX
(Y31UeCcKor HayKHU.

Ha m3yuenue ¢usuku (6a30BbIi ypPOBEHb) HAa YPOBHE OCHOBHOI'O OOII[ero 00pa30BaHMS

otBoAUTCS 238 uacoB: B 7 Kjacce — 68 uacoB (2 uaca B Hejle/t0), B 8 Kiacce — 68 yacoB (2
yaca B Hefemwo), B 9 kmacce — 102 wvaca (3 wyaca B Hejes).

[TpennaraemMelii B rporpaMMe 10 ¢u3MKe TepeueHb 1ab0paTOPHBIX pabOT M OMBITOB
HOCUT PeKOMeH/laTe/IbHbIM XapaKTep, yuuTesb /ie/laeT BbIOOp TIpOBeZieHHs J1abopaTOPHBIX
paboT U ONBITOB C Y4YETOM HWHIWBUJyaIbHBIX OCOOEHHOCTEM OOyJaroIMXcs, CIHMCKa
SKCIIEPUMEHTA/TbHBIX 3afIaHWM, Tpe/JaraeMblX B paMKaX OCHOBHOI'O T'OCYy/JapCTBEHHOI'O
3K3aMeHa 110 (r3uKe.



COJAEPXAHUE OBYUEHUA
7 KIIACC

Pa3pes1 1. ®u3uKa ¥ eé poJ/ib B I03HAHUU OKPY)Kalollero Mupa.

®u3rKa — Hayka O rpupoze. fAByieHus npuposbl. Pu3nyeckue SBJIeHUS: MeXaHU4ecKue,
TeIIOBbIE, 3JIeKTPUYECKUe, MarHUTHbIE, CBETOBbIE, 3BYKOBBIE.

dusrueckre BeWUWHBL. V3MepeHue GH3NMUeCKUMX BeWUWMH. Pusnueckue TMPHOOPHI.
[TorpelHOCTb U3MepeHU. MexxiyHapo/iHasi CUCTeMa eIUHULI.

Kak ¢u3uka u [pyrue ecTeCTBeHHble HayKWd WM3YyuyarOT MpUpoAy. EcTecTBeHHOHaYyUHBIM
MeTO/ TI03HaHWS: HabJtoJeHre, TMOCTaHOBKAa HAYYHOTO BOIIPOCA, BBLIIBIDKEHHE TUIIOTeE3,
JKCTIepUMeHT TI0 TIpOBepKe TuIoTe3, oObsicHeHWe Hab/mogaeMoro siBjeHus. OmnucaHue
(bU3MUYeCKUX sIBJIEHUH C TIOMOIIBIO MO/Ie/eu.

demoncmpayuu.

1. MexaHnueckue, TeIjIOBbIe, 3/IEKTPUYECKHe, MaTHUTHBIE, CBETOBBIE SIBJIEHUS.

2. @usnyeckue NpubOpLI U TMpolieypa MPsSIMbIX U3MepeHH aHa/oroBbIM U LIU(PPOBLIM

nprbopom.

JlabopamopHble paGombl U ONbIMbI.

1. OmpegeneHue 1ieHbI ie/IeHUs 1IIKa/Tbl K3MEepPUTe/ILHOTO Mprbopa.

2. V3mMepeHue pacCTOSIHUM.

3. M3mepeHue 00bEMa >KUAKOCTU U TBEPZOTO TeJia.

4. OnpeneneHve pa3MepoB MaJibIX TeJl.

5. VI3MepeHune TemriepaTypbl TpU TIOMOIIM >KUAKOCTHOTO TepMOMeTpa M JaTuuKa

TeMIleparTyphl.
6. IlpoBeseHue wuCCIeJOBaHUS TI0 TPOBEPKE TUIOTEe3bl: JaJbHOCTh I10JIETa IIapHKa,
TMYI[eHHOT'0 TOPU30HTA/ILHO, TeM Oosbliie, ueM OOJIbIlle BBICOTA MyCKa.

Pa3pen 2. IlepBoHaua/ibHbIe CBe/IeHUS 0 CTPOEHUM BellecTBa.

CrtpoeHure BelecTBa: aTOMbl W MOJIEKYJbl, HMX pa3mepbl. OTbITBL, [JOKasbIBaroLue
[NMCKPETHOEe CTPOeHMe BellecTBa.

[ewxenue yactul BeilecTBa. CBA3b CKOPOCTU [BWXXEHHS YaCTUL] C TeMIepaTypoul.
bpoyHoBckoe nBwkeHue, nud@ysusi. B3aumopeiicTBue 4YacTUl] BelecTBa: TPUTSDKEHUE U
OTTaJIKUBaHUe.

ArperaTHble COCTOSIHMSI BellleCTBa: CTPOeHME Ta30B, J>KUAKOCTeM U  TBEPbIX
(KpucTamnyeckux) Tea. B3anMoCBsi3b MeXAy CBOMCTBAMU BEIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX Y WX aTOMHOMOJIEeKY/ISIpHbIM cTpoeHueM. OCOOeHHOCTH arperaTHbIX COCTOSTHUM
BO/JbL.

demoncmpayuu.

1. HabsnrogeHrie GpOyHOBCKOTO IBUKEHUSI.

2. Habmogenue nuddysun.



3. Ha611}0,quHe HBHEHHﬁ, O6T.>HCHH}OH_[I/IXCH MPpUTSOKEHWEM HW/IM OTTAJIKUBAHUWEM UYdCTHUL]

BelllecTBa.

JlabopamopHble paGombl U ONbIMbl.

1.
2.
3.

OueHKa AuamMeTpa aToMa MeTOZOM PSiZIOB (C UCMOJIb30BaHUeM (oTorpaduin).
OmBITHI 110 HAOTIOEHUIO TETIJIOBOTO PACIITUPEHHs Ta30B.
OmnbITHI 110 0OHAPY>KEHHUIO JeNUCTBUST CUJT MOJIEKYJISIPHOTO TIPUTSDKEHUSI.

Pa3zgen 3. /IB>keHre U B3aUMO/JeCTBHE TeJl.

MexaHuueckoe [BWKeHHe. PaBHOMepHOe W HepaBHOMepHOe [BvKeHue. (CKOpOCTb.
CpepHsisi CKOPOCTb IPY HEPABHOMEPHOM /JIBUKeHUU. PacuéT nyTu U BpeMeHU [IBUKeHUSI.

ABneHne wHepuMM. 3aKOH HHepLMU. B3auMogelCTBHe Te/l KaK MPUUYMHA H3MEHeHMs
CKOpPOCTU JABWXeHus Tejl. Macca Kak mepa WHepTHOCTU Tesa. [lnotHocTh BewjectBa. CBsi3b
TUIOTHOCTH C KOJTMYeCTBOM MOJIEKY/T B eJUHHIIE 00bEMa BellecTBa.

Cuia Kak XapakTepuCTHKa B3aumogeucTBus Tesn. Cuia ynpyroctu W 3akoH ['yka.
W3mMepeHre CWibl C TMOMOLIBIO JAUHAMOMeTpa. fBieHue TAroTeHWs U cula TsokecTtd. Cusa
TsSDKeCTH Ha Jpyrux ruiaHerax. Bec tena. HeBecomocTh. CriokeHHWe CUJI, HarpaB/ieHHbIX I10
onHou npsimoui. PaBHopelicTByo1Iast cuii. Cua TpeHus. TpeHue CKOJIbKeHUs1 U TPeHUe MOKOSI.
TpeHue B IIpyUpo/ie U TeXHUKe.

demoncmpayuu.

1
2
3
4.
5
6

HabmtoieHre MexaHUUYeCcKoro JBUKEHUS Terla.

V3mepeHrie CKOPOCTH MPSIMOTMHENHOTO IBU)KEHUS.
HabntoeHue siBfieHUs1 UHEPLIWH.

HabntoieHre u3MeHeHuUs1 CKOPOCTH TPU B3aUMO/IeHCTBUU TeJl.
CpaBHeHMe MacC 10 B3aUMOJeNUCTBUIO TeJl.

Cro)keHHe CWJ1, HarpaBJ/IeHHbIX 110 OJHOM MIPSIMOU.

JlaGopamopHble pabombl U ONbIMbL.

1.

OmnpesiesieHMe CKOPOCTH PaBHOMEDHOIO [BW)XeHMs (IIapyvkKa B >KUIKOCTH, MOJeu
3/IeKTPUYECKOr0o aBTOMOOM/IS U TakK fasiee).

OrmpesiesieHre CpefiHeN CKOPOCTH CKOJIb)KeHUWst OpyCKa WM IIapyKa T0 HaKJIOHHOM
TMJIOCKOCTH.

OmnpeenieHye TJIOTHOCTU TBEPOrO Tesa.

OMbITHI, IeMOHCTPUPYIOIIE 3aBUCHMOCTh PacTsDKeHUs (Jedopmaliiy) MpPyKUHBI OT
TIPUJIOKEHHOW CHJIBI.

OMnbITHI, AEMOHCTPUPYIOILIYE 3aBUCUMOCTb CHJIbI TPEHHUsI CKOJIb)KEeHHsI OT Beca Teja U
XapakTepa COMPUKAaCaroLLIUXCsl TTOBEPXHOCTEM.

Pa3pen 4. [laBieHne TBEPABIX TeJI, )KUAKOCTEH M ra3oB.

HNaBnenve. CriocoObl yMeHBIIEHUss MW yBelWueHUs JaBjieHus. [laBrneHue Tasa.
3aBUCUMOCTh [JaBJ/IeHHsI ra3a OT 00BEMa, TemriepaTyphl. Ilepemaua maBieHMs TBEDALIMH
TeJlaMH, >KUIKOCTSIMM M ra3amu. 3akoH Ilackassi. [THeBMaTU4YeCKWe MallWHbI. 3aBUCHUMOCTb



JaBJIeHUsT >KUJKOCTH OT ryOwHbl. ['mpocTtaTideckuii mapagokc. CooOliaroiuecss COCY/Ibl.
['MapaBayeckre MeXaHU3MBI.

Atmocdepa 3emn U atmocdepHoe AaBiaeHue. [IpUUMHBI CyllleCTBOBAaHUS BO3/yIIHOU
o6onouku 3emsi. OnbiT Toppuueniu. VM3mepeHue atMocdepHOro AaBjieHUs. 3aBUCHMOCThb
atMochepHOro JiaBieHHsT OT BBICOTHI HaJ, ypoBHeM Mops. [Ipubopbl [ u3MepeHUs
aTMochepHOro /laB/ieHUs!.

[eiicTBYe )KUAKOCTH U ra3a Ha TIOTPY>KEHHOe B HUX TeJI0. BeITasikuBaroiijas (apxyumMe/10Ba)
cuna. 3akoH Apxumepa. [TnaBanue ten. Bo3gyxornaBaHue.

emoncmpayuu.

S A T S I o

N

3aBMCUMOCTD JlaB/iIeHUs ra3a OT TeMIepaTyphbl.

[Tepenaua faBneHUs XXKUAKOCTBIO M Ta30M.

Coo01jaroryecs: COCy/bl.

['mppaBnnueckyii mpecc.

[TposiBneHue eliCTBUS aTMOC(EpPHOTO JaBIeHUs.

3aBUCUMOCTh BBITATKMBAIOIEN CUIbI OT O0BEMa TMOrPY)KEHHOM uYacTU Tela |
MJIOTHOCTU >KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILEN CU/IbI BECY BBITECHEHHOW YKUJKOCTH.

YcnoBue mniaBaHUsS Tes: IJlaBaHWE WM TIOTPY)KeHHWe Tel B 3aBUCUMOCTU OT
COOTHOIIIeHHUS TVIOTHOCTEeN TeJla U KUJKOCTHU.

JlaGopamopHbie pabombl U ONbIMbL.

1.

WccnenoBaHe 3aBUCMMOCTH Beca Tejla B BoZie OT 00béMa MOrpy>XKEHHOU B JKUJKOCTb
YacTH TeJia.

OmnpeziesieHVe BbITAJKMBAKOIIE CWIbI, JEUCTBYIOIEM Ha Teso, MOTrpy>XKEHHOe B
JKAJKOCTb.

[IpoBepka He3aBUCUMOCTU BBbITAJKMBAIOILle CWJIbI, [JeWCTBYIOIEM Ha Teno B
JKUJKOCTH, OT MaccChl TeJia.

OMnbITHI, EMOHCTPUPYIOLIME 3aBUCUMOCTh BBITA/JIKMBAIOLLEd CUJIbI, JEUCTBYIOIEN Ha
TEJIO B XKUJKOCTU, OT 00bEMa MOTPYKEHHOM B KUIKOCTh YaCTH Tejla U OT TVIOTHOCTH
JKAJKOCTH.

KoHcTpynpoBaHve apeoMeTpa WIM KOHCTPYMPOBaHWe JIOAKWM M OllpefiesieHne eé
I'PYy30I104bEMHOCTH.

Pa3gen 5. PaboTa 1 MOIIHOCTh. JHEPrus.

MexaHnueckasi pabota. MOIIJHOCTb.

[IpocTble MexaHWU3MBI: pbluar, 0JIOK, HaKJIOHHasi TIOCKOCThb. [lpaBu/iio paBHOBecus
pbryara. IIprMeHeHue mpaBUia paBHOBeCHsl pbluara K 0/10Ky. «30/10TOe TPaBUI0» MeXaHWKHU.
KII[ ripocThix MexaHKu3MOB. [IpocThie MexaHU3MbI B ObITY U TEXHUKE.

MexaHuyeckasg SHeprus. KuHeTudeckasg U MNOTeHLMa/lbHas 3SHeprus. lIpespaiiieHue
OJJHOTO BH/ja MeXaHU4eCKOU SHepPIUU B IPyroM. 3aKOH COXpaHeHUsl SHepIUUu B MeXaHUKe.

demoncmpayuu.



1. TlpuMepbl IPOCTBIX MeXaHU3MOB.

JlabopamopHble paGombl U ONbIMbL.

1. Omnpepnenenve pabOTbI CHUIBI TPEHWS IIPH pPaBHOMEPHOM [JBIDKEHHM Tejla TI0
TOpPU30HTATbHOW TTIOBEePXHOCTH.

2. WccnenoBanue ycioBrii paBHOBeCHS pblyara.
N3mepenue KII/] HaK/TOHHOW MJIOCKOCTH.

4. VI3yueHue 3aKOHA COXpaHEHHUS MeXaHHUUeCKOW YHEpPIrHH.

IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

W3yuenne ¢(u3MKM Ha YpPOBHe OCHOBHOTO o0O0Imiero oOpa3oBaHUsi HarpaB/ieHO Ha

JOCTYKeHWe TMUHOCTHBIX, MeTarpeJMeTHBIX U MPeIMeTHBIX 00pa30BaTe/IbHBIX Pe3y/IbTaTOoB.

B pe3ynbTate wu3yueHusi (PU3MKA Ha YpPOBHE OCHOBHOTO o0iijero ob6pa3oBaHus ¥y
oOyuatoijerocsi 6yayT chopMUpOBaHbI CieAyIOL1e TUYHOCTHbIEe Pe3y/IbTaThl B YaCTH:

e 1) naTpUOTUYECKOTr0 BOCIUTAHMS:

e - [IpOsIB/IeHHe WHTepeca K UCTOPHMH U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (hH3nuecKoi
HayKUu;

e - [JEHHOCTHOE OTHOIIIeHUEe K JOCTW)KEHUSIM POCCUMCKUX YUEHbIX-(HU3UKOB;

e 2) rpaXkAaHCKOro ¥ AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

e - FOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKAeHUU OOIIeCTBEHHO 3HAUMMBbIX M STUUECKUX
nipo6sieM, CBSI3aHHBIX C IPAKTUUECKHUM TIPUMeHeHreM JO0CTKeHUN (r3UKY;

e - OCO3HaHHE BaXXHOCTU MOPAJ/IbHO-3TUUECKUX MPUHLIUIIOB B [IeATe/IbHOCTU YUEHOTO;

e 3) 3CTeTHYeCKOro BOCIUTAHUA:

e - BOCIIpUSITHE 3CTETUUYECKHX KaueCTB ()U3MUeCKOW HayKu: e€é rapMOHUUHOTO MOCTPOEHUs,
CTPOrOCTH, TOUHOCTH, JJAKOHUUHOCTH;

e 4) HeHHOCTH HayYHOr0 MO3HAHUA:

e - OCO3HaHHE LIEHHOCTU (PM3MYECKOW HAayKU KaK MOIIJHOTO MHCTPYMEHTAa IMO3HaHUs MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, Ba>KHEHILIeW COCTaB/ISIOLIEeN KY/IbTYPhI;

e - pa3BUTHe Hay4YHOU /I0003HATEILHOCTH, MHTEpeca K UCCie/J0BaTe/IbCKOM iesITeTbHOCTH;

e 5) dopMupoBaHUA Ky/JIbTYPbI 3/[0POBbS U YMOLIHOHA/ILHOI0 0/1aromo/Iyyus:

e - OCO3HaHME IeHHOCTH Oe30macHOro obpasa >KU3HU B COBPEMEHHOM TeXHOJIOTUYeCKOM
MUpe, Ba)XHOCTH IIpaBU/ 0e30MacHOTO TIOBeJeHUs Ha TPaHCIIOpTe, Ha /0porax, C
3/IeKTPUUECKUM U TeTUIOBBIM 000py/j0BaHUEM B JOMAIITHUX yC/IOBUSIX;

e - copMHUPOBAaHHOCTh HaBbIKa pedieKCHH, TIPU3HaHWe CBOEro mpaBa Ha OLIMOKY Y TaKoro
JKe TIpaBa y pyroro 4ejioBeKa;

e 6) TPYyAOBOro BOCIIUTAHUSA:



e - aKTMBHOE y4yaCTHe B PeIleHHUU IMMPaKTUUeCKHX 3ajau (B paMKax CeMbH, 00pa30oBaTeTbHOU
opraHu3allid, ToOpoZia, Kpasi)) TeXHOJIOTMYeCKOM U COL[Ma/bHOM HarpaB/IeHHOCTH,
TpeOyIoIMX B TOM UKC/e U (PU3NUeCcKUX 3HaHUM;

e - WHTepecC K MpakTUYeCKOMY U3yueHUI0 podeCccuii, CBSI3aHHBIX C (DU3UKOM;

e 7) 3K0/IOTHYECKOT'0 BOCITUTAHUSA:

e - OpHEeHTal[Msl Ha TMpUMeHeHHe GH3NUeCKMX 3HAHWUW [T PelleHus 3aJad B 00Js1acTu
OKpYKatolllell cpe/ibl, TJIaHWUPOBAHUS TIOCTYIIKOB M OLIEHKH WX BO3MOJKHBIX T1OC/Ie/ICTBUM
[/1s1 OKpY>Karoller CpeJibl;

e - OCO3HaAHHe I7I00a/IbHOTO XapaKTepa KOJIOTUUeCKUX ITPOO/IeM U MyTel UX pelleHus;

e 8) aganTanuu K U3MeHAIUMCA YCI0BUAM COLAA/TBHOM ¥ PUPOJAHOMN CpeAbl:

e - TMOTPeOHOCTL BO B3aUMOJEMCTBUM TIPU BBIMOJHEHUH HWCCAeIOBAaHUM M TIPOEKTOB
(h131UecKoi HarpaB/eHHOCTH, OTKPBLITOCTD OMBITY U 3HAHUSIM [IPYTHX;

e - [IOBBIIIIEHHE YPOBHS CBOe KOMIETeHTHOCTH Uepe3 MPaKTUUeCcKyo AesiTelbHOCTb;

e - moTpebHOCT, B (hOPMUPOBAaHWK HOBBIX 3HAHHWM, B TOM uwucjie (HOPMYJHUPOBATh HIEH,
TIOHSITHS, TUTIOTE3bI O (PU3NUECKHUX 00BEKTaxX U SIBJIEHUSIX;

e - 0CO3HaHHe AePUIUTOB COOCTBEHHBIX 3HAHUM U KOMITETEHTHOCTEH B 00/1aCTH (DU3HKM;

e - [JTAHMPOBAHHE CBOEr0 Pa3BUTHS B MMPHOOpETeHNH HOBBIX (DU3UUECKHX 3HAHUM;

e - CTpeMJ/IEHHE aHa/IM3HUPOBATh W BBIAB/ISATH B3aUMOCBSI3M IIPUPO/IbI, OOI[eCTBA ¥ SKOHOMUKH,
B TOM UMCJ/Ie C UCTI0/Ib30BaHUeM (PU3nUeCcKUX 3HaHWUM;

e - OIlEHKA CBOUX /IeUCTBUM C Y4YETOM BJIMSHUS Ha OKPY>KAIOIIYIO CpeJly, BO3MO’KHBIX
r7100a/IbHBIX I0C/IeICTBUIA.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesynbTaTe OCBOEHHs TpOrpamMMbl IO (DHU3MKEe HAa YPOBHE OCHOBHOIO OOIIero
obpa3oBaHuss y oOyuarorierocss OyayT copMHpOBaHbI MeTampeAMeTHbIe Ppe3y/IbTaThl,
BK/TFOUAOII[e T103HaBaTe/bHble YHHBEpCa/lbHble yueOHble [1eHCTBUSI, KOMMYHHKATHBHBIE
YHUBepCa/lbHble yueOHbIe JeHCTBYs, PETy/ISTUBHbIE YHUBEPCA/IbHbIE yueOHbIe 1eHCTBYS.

ITo3HaBaTe/bHBbIE YHUBEPCA/IbHbIEe yUeOHbIe eiiCTBHs

ba3oBbie 1oruuecKue JeficTBUA:

 BBISIBJISITh M XapaKTepH30BaTh Cyll[eCTBeHHbIe TIPU3HAKH 00HEKTOB (SIB/IEHUH);

e yCTaHaB/MBaTh CYIIIeCTBEHHBIM TPU3HAK KIacCU(PUKAILUU, OCHOBAHUS [iisi 0000I1[eHus
Y CpaBHEHUS;

e BBISB/SATh 3aKOHOMEDHOCTHU M TIPOTUBOPEYMS] B pacCMaTpUBaeMbIX (pakTax, JAHHBIX U
HabJTI0IeHUSTX, OTHOCSIIUXCS K (DU3UUeCKHUM SIBJIEHUSIM;

e BBbISIB/ISITH MPUUMHHO-C/eJICTBEHHbIE CBSI3W TPU WU3yUYeHUM (PU3NUEeCKHUX SIBJIEHUW U
TpPOLIeCCOB, [leJlaThb BbIBOJIbI C WCIO/b30BaHUEM [eAYKTHUBHBIX W WHAYKTUBHBIX
YMO3aK/IF0UeHWM, BbIZIBUTATh TUTIOTE3bl O B3aUMOCBS3SIX (PU3NUECKUX BeJTMUMH;



CaMOCTOSITeJTbHO  BbIOMpaTh criocob perieHus ydeOHOM  (U3MUECKOM  3a7auu
(cpaBHeHHE HECKOJILKUX BapUaHTOB peIleHusi, BbIOOp Haubosiee TOAXOZSIEr0 C
YUETOM CaMOCTOSTETbHO BbI/Ie/IEHHBIX KPUTEPHEB).

ba3oBsbie ucaiaeaoBare/1bCKue IL[EI‘/IICTBI/LHI

MCII0JIb30BaTh BOMPOCKI KaK UCC/IeZi0BaTe/IbCKUI MHCTPYMEHT TTI03HAHUS;

MPOBOJUThL TI0 CaMOCTOSITE/IbHO COCTaBJ€HHOMY TIJIaHY OMbBIT, HECJIO0XKHBIN
bur3nUecKuil SKCrIepUMeHT, Hebobilloe uccieioBaHre (U3NUeCcKoro siBJIeHUS;
OLIeHMBaTh Ha MPUMEHUMOCTb U [JOCTOBEPHOCTb MH(OpPMALUIO, TOJYUYEHHYI0 B XOJe
WCC/Ie/IOBaHUS UK SKCIIEPUMEHTa;

CaMOCTOSITeJIbHO  (popMy/MpoBaTh  0000IeHUsT YW BBIBOABI 110  pe3y/bTaTaM
NpoBeJEHHOr0 Hab/IF0/IeHUs, OTbITa, MCC/IeJOBAHMS;

MPOrHO3MPOBaTh BO3MOXKHOE Jla/IbHelllee pa3BUTHe (PU3NUYECKHX MPOLIECCOB, a TaKXKe
BBIIBUTATh MPEATIOI0KeH!US 00 MX Pa3BUTHH B HOBBIX YC/IOBUSIX U KOHTEKCTaX.

Pabota ¢ uaopmarnmeii:

MPUMEHSTb pa3/MuHble MeTO/bl, UHCTPYMEHThl U 3amlpochkl MpU TOUCKe U 0TOope
MH(pOPMaLIMK WU JaHHBIX C YUETOM Mpe//IoXKeHHOM yueOHOM (pr3nuecKoit 3ajauu;
aHa/IM3UpOBaTh, CUCTEMATU3MPOBaTh M UHTEPNPETHPOBAaTh MH(OPMALMIO Pa3/MUHbIX
BU/I0B U (DOPM Ipe/iCTaB/IeHUS;

CaMOCTOSITeJIbHO BbIOWpaTh OMNTUMa/ibHYH ¢GopMy TMpejcTaBieHUs UH(OpPMaLUU U
W/UTIOCTPUPOBATh pellaeMble 3a/aud HeCJI0)KHbIMM CXeMaMH, AuarpaMMaMiy, WHOU
rpaduKoi ¥ UX KOMOMHALIMSMHU.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /eHCTBHUS:

B xoJe oO0CyxJeHUsi yueOHOro MaTepuasna, pe3y/JbTaToB JiabopaTOpHBIX paboT u
MPOEKTOB 3a/laBaTh BOIPOCHI TI0 CYIIEeCTBY 00CY)KZaeMOU TeMbl U BbICKa3bIBaTh W7EH,
Halle/ieHHbIe Ha pellleHue 3a/lauu U ofiep)kaHue OiaroxkesaTelbHOCTU 00IIeHNSs;
COTIOCTaB/ATh CBOU CYXXJEHUs C CYXXAEeHUSIMM [IDYTMX Y4YaCTHUKOB /IMasora,
oOHapy>XMBaTh pa3/uure U CXO/ICTBO MO3ULIUA;

BbIp@KaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyO/IMYHO  TIPeJCTaB/sATH  pe3y/bTaThl  BBITIOJTHEHHOTO  (PU3MUECKOTO  OrlbITa
(9KCriepuMeHTa, UCciieloBaHusl, IPOEKTa);

MOHMMAaTh U MCMO/b30BaTh TMPeUMyIllecTBa KOMaHJHOW M WHAWBUAYalbHON pabOThI
TP pellieHnH KOHKPeTHOM u3nuecKoi rpob/iembi;

NMPYHUMATh Lefld COBMECTHOW /[iesiTeTbHOCTH, OpPraHW30BbIBATH [JEeUCTBUSI TIO0 eé
JOCTV)KEHUIO: pacripefieNiiTh poJiM, 00CyX/JaTh MPOLieCChl U pe3y/bTaTbl COBMECTHOU
paboThl, 0600111aTh MHEHUST HECKOJIBKUX JIFO/IeH;

BBITIOJIHSATE CBOIO 4acTb PabOThI, JOCTUras KauyeCTBEHHOTO pe3y/bTaTa 10 CBOEMY
HarpaB/IeHUIO U KOOPAWHUPYS CBOU AeWCTBUS C APYTUMU UjleHaMH KOMaH/bI;
OLleHMBAaTb KauecTBO CBOEro BK/aja B OOIMMH TMPOAYKT IO KPUTEpUsM,
CaMOCTOSITeJIbHO CHOPMYTMPOBaHHBIM yUaCTHUKaMU B3aUMO/eCTBYSI.



Pery/iaTHBHBIE yHUBEpPCa/IbHbIE yueOHbIe AelCTBUA

Camoopranusanus:

BBISIB/ISITH TIPO0/IEMbI B )KU3HEHHBIX U YUeOHBIX CUTyalUsiX, TPeOYIOUX /1S peleHus
(br3MUeCcKUX 3HaHUM;

OpPHEHTHPOBAThCSl B Pa3/IUUHBIX TIOAXO/AaX TIPUHSTUS pellleHud (UHAUBUAYaTbHOe,
TIPUHSITHE PellieHus B TPYIITie, IPUHSATHE pellleHri TPYTIToN);

CaMOCTOSITeJTbHO COCTABJIATh AJTOPUTM pellieHusT (U3NYecKod 3a/auvl WM TlaHa
WCC/IeJIOBaHUSI C YYETOM HUMEIOILIUXCsS PeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMeHTUPOBaTh Tpe/ijlaraeMble BapUAHThI PellleHuUi;

JiesiaTh BIOOp 1 OpaTh OTBETCTBEHHOCTH 3a pellieHue.

CHMOKOHTPOJIB, 3MOHHOHaﬂbelﬁ HHTE/I/IEKT:

[laBaTh aZileKBaTHYIO OLIEHKY CHUTYyal[uu U MpeJjjiarath MjiaH eé U3MeHeHus;

OOBSICHITh TIPUYWHBI JOCTWKEHHUS (HEJOCTVDKEHHSI) pPe3y/IbTaTOB JIeATe/TbHOCTH,
JlaBaTh OL[€HKY PHOOpPETEHHOMY OITBITY;

BHOCUTb KOPPEKTUBHI B [IeITe/TbHOCTh (B TOM UKCJ/Ie B XOJ, BBITIOJIHEHUS] (PU3UUECKOT0
WCC/IeJOBAaHUSI WM TIPOeKTa) Ha OCHOBE HOBBIX OOCTOSTENbCTB, U3MEHMBIIUXCS
CUTYaI[{H, YCTAaHOBJIEHHBIX OIIMOOK, BO3HUKIIINX TPYAHOCTEMH;

OLIeHMBAaTh COOTBETCTBHE pe3y/ibTaTa LieJId U YCI0BUSM;

CTaBUTH Ce0s1 Ha MeCTO JIPYroro yejioBeKa B XOfie CTiopa WK JUCKYCCHUHM Ha Hay4YHYIO
TeMy, MIOHMMAaTb MOTHBbI, HAMEPEHUS U JIOTUKY JPyroro;

NpU3HaBaTh CBOE TIPAaBO Ha OMIMOKY MpH pelleHur (QU3NUYecKUX 3a7ad WId B
YTBEPKJEHUSAX Ha Hay4YHbIe TEMbI U TaKOe ke TIpaBo ApYyroro.

ITPEJIMETHBIE PE3YJIbTATDBI

K xoHily obyueHuss B 7 Kjacce Tpe/iMeTHble pe3y/bTaTbl Ha 0a30BOM ypOBHE [[OJKHbI
oTpakaTb C(HOPMUPOBAHHOCTh y 00YJAIOIIUXCST YMEHUIA:

WCTIO/Tb30BaTh TIOHATHS: (GU3NUecKdWe U XUMUYeCKue siBjieHus, HabsogeHue,
9KCTIePUMEHT, MO/ie/ib, TWIOTe3a, eAUHULIbI (HU3UUeCKUX BeJIMYMH, aTOM, MOJeKyJa,
arperaTHble COCTOSIHUsI BelllecTBa (TBEpAOe, >KUJKOe, Ta3000pa3HOe), MeXxaHUUeCcKoe
JBIDKeHWe  (paBHOMepHOe, HepaBHOMepHOe, TIPSIMOJIMHEMHOEe),  TpaeKTopus,
paBHOJENCTBYIOLasi cuia, JedopMmanusi (ympyras, I[lacTUUecKasi), HeBeCOMOCTb,
COOOIIIArOIIMeCs: COCY/BI;

pa3nuuaTh siBjieHus (auddysusi, TeraoBoe ABMXeHUe YacTHl] BelljeCTBa, paBHOMepPHOe
JIBIDKeHHe, HepaBHOMEPHOe /IBM)KeHWe, WHepIUs, B3auMO/IelCTBUe Tesl, paBHOBeCcHUe
TBEDABIX TeJ C 3aKPelJIEHHOW OChI0 BpallleHusl, mepejlada [aBjieHUs TBEDIbIMU
TeJlaMH, KUAKOCTSMHU 1 Ta3aMu, aTMochepHoe JjaBjieHue, TiJlaBaHue TeJ, TpeBpallleHus
MeXaHWUeCKOM SHepryuu) Mo OMMCAHUI0 UX XapaKTePHBIX CBOMCTB Y Ha OCHOBE OIIbITOB,
JeMOHCTPUPYIOITUX JJaHHOe (hH3hUecKoe sIB/IeHUE;



pacro3HaBaTh NPOsiB/ieHHWEe U3yUYeHHbIX (PU3NUECKUX SIBJIEHUM B OKPY’KarollleM MHpe, B
TOM 4uC/ie (PU3rMyecKue siBJeHUs B TIPUPOJE: TIPUMEDPbI ABWKEHUSI C pa3/InYHbIMU
CKOPOCTSIMA B JKMBOM M HEXWBOW TPUPOJE, [NeWCTBHUE CU/Ibl TPEHWS B MPUPOJe U
TeXHUKe, B/UsHHE aTMOC(HEpHOro [jaBleHHs Ha >KUBOM OpraHu3M, IJlaBaHUe pbIO,
pblYary B Tejie YejioBeKa, MPU 3TOM TepeBOAUTH MPAKTUUeCKYI0 3afiauy B yueOHYyIO,
BbIJIe/ISITh CyIlleCTBeHHble CBOMCTBA (TIpM3HaKW) (DU3NUeCKUX SIB/IeHUM;

OMKCHIBATH M3YUYEHHbIE CBOMCTBA TeJ U (PU3NUECKUe SIBJIEHUS, UCT0JIb3Yys (PU3nUecKre
Be/IMUMHbI (Macca, 00BEM, TIJIOTHOCTH BelleCTBa, BpeMs, IMyTh, CKOPOCTb, CpeHSIs
CKOPOCTb, CWJla YMIPYroCTW, CWIa TSDKeCTH, BeC Teja, CWia TpeHus, [laBjieHue
(TBépAoro Tenma, >KUAKOCTH, rasa), BbITaJKMBalOIlasi CUla, MeXaHWYecKass pabora,
MOIITHOCTb, TIJIEYO CHUJbl, MOMEHT CWIbl, KO3(PGUIIMEHT TI0/Ie3HOr0 JeMCTBUS
MeXaHU3MOB, KMHETHYeCKasl YU TOTeHLyalbHasi SHeprus), Mpu ONMWCAHUU MPaBUIBHO
TPAKTOBAThb (PU3NUECKHUI CMBIC/T UCITO/b3yeMbIX BeJINUMH, UX 0003HaUeHUs U eJUHUIbI
(bur3nuecKux BeWYMH, HAXOAUTh (OPMYJIbl, CBSI3bIBAIOIIUE AAHHYIO (DU3UYECKYHO
BEJIMYMHY C [PYTMMH BeJIMUMHAMH, CTPOUTb TrpayKU H3yYeHHbIX 3aBUCUMOCTEU
(pY3UUeCKUX BeJINUMH;

XapaKTepu30BaTb CBOWCTBA Tes, (U3uUecKue sBJAeHUS] W MPOLECChl, MCIO0JIb3Ys
rpaBu/ia CA0KeHus cui (BAOJib OJHOM MpsiMoi), 3aKoH ['yka, 3akoH Ilackans, 3akoH
ApxuMeJia, MpaBW/IO paBHOBecusi pblyara (0/i0Ka), «30710TOe TMpaBUIO» MeXaHUKH,
3aKOH COXpaHeHWs] MeXaHWUeCKOW 3JHeprud, IIpu S5TOM /[laBaTb CJIOBECHYIO
(GhopMyTMPOBKY 3aKOHA U 3alyChIBaTh €r0 MaTeMaThueCcKoe BbIpayKeHHUE;

OOBSICHSTH (PU3MUecKue sIBIeHHWs, TPOLeCChl M CBOWCTBA Tel, B TOM YHC/Ie U B
KOHTEKCTe CUTyalWd MPaKTUKOOPUEHTHMPOBAHHOI'O XapaKTepa: BbISAB/IATh MPUUWHHO-
CJ/le[ICTBeHHbIe CBSI3U, CTPOUTH 00BsiCHeHHe 13 1-2 JIOTHYeCKUX I11aroB C OTopoit Ha 1—
2 U3yueHHbIX CBOWCTBa (DU3MUECKUX siBJieHUHM, (U3MUeCKUX 3aKOHa WU
3aKOHOMEPHOCTH;

peliaTtb pacuéTHele 3a7aud B 1-2 [JeWCTBUsA, MCIOJb3ys 3aKOHbl U (POPMYIIBI,
CBS3bIBAKOLME (PU3MUECKHWe BeJMUMHBI: Ha OCHOBe aHajau3a YC/IOBHUS 3a/iaud
3aMuUChbiBaTh KpaTKoOe yC/IOBUe, TO/CTaB/ATh (PU3nMueckrde BeJWUUHbI B (DOPMYJIbI U
TIPOBO/IUTh PAaCuéThl, HAaXOAUTh CIpaBOUHbIE [aHHbIe, HEOOXOJUMbIe [Jis pellleHHs
3a/lay, OLIeHMBATh PeaTMCTUYHOCTD MOJTyYeHHOU (PU3NUYEeCKOM Be/TMUKHBI;
pacrio3HaBatb MpOOeMbl, KOTOpble MOXKHO peIIWTh TPU TIOMOLM (DHU3UUeCKUX
MEeTO/IOB, B OIKMCAHWW WCC/Ie[JOBaHUsl BBIZIe/IATh TIPOBepsieMOe  Tpe/Iio/ioKeHue
(ruroTesy), pas3nUuaTh M HHTEPNpPeTUpPOBaTh MOAYUEHHbIM pe3y/bTaT, HaXOJUTh
oLIMOKM B X0/le OTbITa, [lelaTh BBIBO/IbI 10 €ro pe3y/bTaraMm;

MPOBO/JUThH OIBITHI 110 HAOMIOeHUI0 (PU3NUECKUX SIBIeHUM WK (U3NUeCKUX CBOWCTB
Ten: (opMynMpoBaTh TpOBepsieMble TPEATIONOoKeHWs, CobupaTh YCTAaHOBKY U3
Tipe/I/I0yKeHHOTo 000pyA0BaHKs, 3aMMChIBaTh X0/ OTbITa U (H)OPMY/IMPOBATh BHIBO/IbI;



BBITIO/THATh TIPsSIMble M3MePeHUs] PacCTOSIHUSI, BpeMeHH, MacChl Tefa, 00bEéMa, CUMbI U
TeMIlepaTypbl C UCMO/Ib30BaHHWEM aHa/JIOTOBBIX M LM(POBBIX MPUOOPOB, 3arMChIBATh
TOKa3aHUs MpUOOPOB C YUETOM 3a/]JaHHOM abCOMOTHOM MOTPEIIHOCTH U3MepeHuH;
MIPOBO/IUTh HCC/Ie[JOBaHWE 3aBUCUMOCTH OAHOW (hHU3UUECKOW BEJUUYMHBI OT JAPYrOM C
WCTI0/Th30BaHUEM TIPSIMBIX U3MepeHUH (3aBUCUMOCTH IyTU PABHOMEPHO [IBUKYILEToCs
Tesla OT BPeMeHU [IBKeHUs TeJla, CUJIbl TPeHUsSI CKOJIb)KeHHUsI OT Beca Tejia, KauecTBa
00paboOTKM TIOBepXHOCTeld Tel W He3aBUCUMOCTU CHU/bl TPeHUs OT IUIOINIaIn
COTIPUKOCHOBEHUS TeJl, CWIbl YIPYTOCTU OT y/JUHEHUs TPYKHUHbBI, BbITATKHUBaIOIeH
Cuibl OT O0BEMA TIOTPY)KEHHOM 4YaCcTHM Tejla M OT TUIOTHOCTH >KUJKOCTH, eé
HEe3aBUCHMOCTU OT IUIOTHOCTU Tejia, OT TJyOWHBI, Ha KOTOPYIO TIOTPY>KEHO Teslo,
YC/IOBUM TIJIaBaHUSI TeJl, YC/AOBWM paBHOBeCHsl pbluara ¥ OJIOKOB), yuyacTBOBaTh B
TUTaHMPOBAHUM y4eOHOrO0 HWCCe/IoBaHUs, COOWpaTh YCTAHOBKY W BBITIOJ/IHATH
W3MepeHUs, Cefiysl TIpe//IoyKeHHOMY TlaHy, (PUKCHpOBaTh pe3y/bTaTbl MOTyUYeHHOU
3aBUCUMOCTH (M3UUECKUX BeJMUMH B BHUZE TIPeJIoXKeHHbIX Tabyul] U TpadurKOB,
JleniaTh BBIBO/IBI 110 Pe3y/ibTaTaM MCC/ielOBaHMS;

TIPOBO/IUTh KOCBEHHbIE W3MepeHHs1 (U3NUeCKUX BeMWUWH (TJIOTHOCTH BeIecTBa
JKUAKOCTA W TBEDPJOTO Teja, CWAa TPEHWS CKOJIbXKeHUs, [aBjeHue BO3/JyXa,
BBITAJIKMBAOIAs CWla, MeWCTBYIOIjasi Ha TIOTPY)KEHHOe B JKUAKOCTb TeJo,
KO3(PhULIMEHT M0/Ie3HOr0 [IeMCTBUSI TIPOCTBIX MEeXaHW3MOB), C/eflysl TpeAJioXKeHHOU
WHCTPYKI[WU: TIPU BBITOJTHEHWH W3MepeHUi coOHpaTh 3KCIIepUMEeHTa/IbHYI0 YCTAaHOBKY
Y BBIUMCJIATH 3HaUeHHe NCKOMOM BeTMUMHBI;

cobmoaTh TpaBWa TeXHUKU Oe3omacHoctd 1ipu  pabore ¢ abopaTopHBIM
obopyZoBaHKEM;

yKa3blBaTh IIPUHLIAIIBI ZIeMCTBUS TIPUOOPOB Y TEeXHUUECKUX YCTPOMCTB: BeCHI,
TePMOMETp, JUHAMOMETD, COOOIIAl0IIecss COCybl, OapoMeTp, pblyar, TO/BKHBIA U
HeToBI)KHBIN 010K, HAKIOHHAsI T/IOCKOCTb;

XapaKTepU30BaTh TIPUHIUIIBI JIEHCTBUS HW3yYEeHHBIX IIPHOOPOB W TEXHUUYECKUX
YCTPOMCTB C OMOPOM Ha WX OnucaHusi (B TOM YHWC/e: TOAIIUITHUKH, yCTPOMCTBO
BOJIOTIPOBO/IA, THAPABIMYECKUM Tpecc, MaHOMeTp, BLICOTOMEp, TOPIIHEeBOW Hacoc,
apeoMeTp), MCMOJb3ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBJeHWH U HeoOXOoAuMbie
(bu3nueckue 3aKOHbI U 3aKOHOMEPHOCTH;

NIPUBOJUTh TpPUMeEpPbl (HaXOJuUTh WH(POPMAIMI0O O TIpUMepax) IPAKTHUYECKOTo
WCTIO/Tb30BaHUsl (U3WUECKUX 3HAHWM B TIOBCEAHEBHOW >KM3HU /151 obecrieueHust
be3omacHoctr mipu obpalrieHMM C TOpuboOpaMM W TEeXHUUYECKUMM YCTPONCTBAMH,
COXpaHeHMsI 3/I0POBbSI U COO/IOJEHUST HOPM SKOJIOTUYECKOTO T[IOBe/leHUs B
OKpY>Karollleli cpefe;

OCYIIIeCTB/ISITh OTOOP WCTOYHMKOB WH(oOpMaruu B VIHTepHeTe B COOTBETCTBUU C
3a[JaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE WMEIOIUXCsl 3HAaHUM U MTyTéM CpaBHEHUs



pa3/IMUHbIX UCTOUHUKOB BbIJIe/ISITh UH(POPMALIUIO, KOTOPas SIBJISIeTCS TIPOTUBOPEUUBOM
WA MO>KeT ObITh He/IOCTOBEPHOM;

WCII0/Ib30BaTh TIPU BBITMIOJHEHWH y4eOHBIX 3aflaHUM HayUHO-TIOIYJ/ISIPHYIO JINTepPaTypy
(U3MUeCKOro COZep)KaHus, CIpaBOUYHble MaTepuasbl, pecypcbl ceTu VIHTepHeT,
B/Ia/leTh TIPUEMaMU KOHCIIEKTHPOBAHUS TeKCTa, TpeoOpa3oBaHusi WHGOpMalK U3
O/IHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBeHHbIe KpaTKWe MUChbMEeHHbIe U YCTHbIe COOOIeHUs] Ha OCHOBe 2—3
HMCTOYHWKOB MH(OPMaI (PU3NUeCcKoro Co/ep)KaHus, B TOM UKC/ie MyOJIMYHO Jie/laTh
KpaTKue COOOIIeHUsI O pe3y/bTaTax MPOeKTOB WK yueOHBIX WCCeJ0BaHUM, TIPU 3TOM
I'PaMOTHO MCIIO/Ib30BaTh HW3yUeHHbIM TIOHSATUWHBIA anrmapaT Kypca (PU3HKH,
COMPOBOXK/]aTh BBICTYIL/IEHUE Mpe3eHTalluel;

TIPY BBITIOJIHEHWHM YUeOHBIX MPOEKTOB M MCC/IeOBaHUM pacrpezie/siTb 00s3aHHOCTH B
rpyIire B COOTBETCTBUU C TIOCTaB/IeHHbIMU 3alauaMu, C/IeUTh 3a BbITIOJIHEHWEM I1/laHa
JeNCTBUM, aZieKBaTHO OLleHWBaTh COOCTBeHHbIN BKJaZA B [IeSTeNbHOCTh TPYIIIIbI,
BbICTparBaTh KOMMYHUKAaTUBHOE B3aUMO/IEMCTBUE, YUMTHIBAsi MHEHHE OKPY >KarolUX.



TEMATHNYECKOE IVNTAHUPOBAHUE

7 KITACC
KomuecTBo yacoB JJIEKTPOHHbIEe
No HanMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
KoHTpOo/1bHBI IIpakTHyeckue
n/n NporpamMMsbI Bcero oOpa3oBare/IbHBIE
e paboTbI paboThI
pecypchbl
Pa3zpen 1. ®usuka U eé po/ib B I03HAHUH OKPY’KaKOLero Mupa
Bbubmmoreka IIOK
1.1 dusuka - 0 oze 2
M3HKA - HayKa O TIPUPO, https://m.edsoo.ru/7f416194
bubmoreka IIOK
1.2 o 2 1
MBHHECKHIE BETMHMHBL https://m.edsoo.ru/7f416194
N bubmoteka LIOK
1.3 E 2 1
CTeCTBeHHOHAyUHbIH MeTO/, M03HaHUsI https://m.edsoo.rw/7f416194
Wtoro no paszemny 6
Pa3pen 2. IlepBoHava/ibHbIe CBe/JeHUSI 0 CTPOEHHUH BellecTBa
bubmoreka IIOK
2.1 C 1
TPOCHHE BEMIECTBA https://m.edsoo.ru/7f416194
29 [IBr>KeHMe 1 B3aMMOJ,eUCTBUe YaCTHUL] 9 1 Bubmioreka IIOK
' BeIeCTBa https://m.edsoo.ru/7f416194
bubmoreka [IOK
2.3 ArperaTHble COCTOSIHHS BeLeCTBa 2
P H https://m.edsoo.ru/7f416194
Wtoro no paspeny 5
Paspgen 3. /IBrokeHue U B3auMo/leHCTBHE TeJl
Bbubmmoreka IIOK
3.1 Me eckoe eHue 3
XAHMHCCKOE ABHDKEHH https://m.edsoo.ru/7f416194
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bubmioTeka LIOK

32 Mrepuys, Macca, rioTHOCT 4 1 https://m.edsoo.ru/7f416194
3.3 Cuna. Bugel cun 14 2 Bubmmorexa TIOK
https://m.edsoo.ru/7f416194
Wtoro no paspeny 21
Pa3gen 4. /laB/ieHUue TBEPABIX TeJI, )KUAKOCTEH M ra30B
41 [asnenue. Ilepesaua fasieHus TBEPAbIMU 3 bubmoreka IIOK
' TeJlaMU, )XUJIKOCTSIMU U TazamMu https://m.edsoo.ru/7f416194
bubmmoreka IIOK
4.2 HlaBerte KUAKOCTH > https://m.edsoo.ru/7f416194
bubmioTeka LIOK
4.3 ATmocepHoe AaBnexe 6 https://m.edsoo.ru/7f416194
44 [eiicTBUe XUAKOCTU Y ra3a Ha NOrpy>kéHHoe 7 3 bubmmoreka IIOK
' B HUX TeJI0 https://m.edsoo.ru/7f416194
Wroro nio pasgeny 21
Pa3pen 5. PaGoTa ¥ MOIIHOCTH. JHEPrus
bubmoreka IIOK
Nl P 1
> aboTa 1 MOLHOCT® 3 https://m.edsoo.ru/7f416194
bubmmoreka IIOK
>2 Hpocrbie MeXaHH3MbI > 1 https://m.edsoo.ru/7f416194
5.3 MexaHnuecKasi SHeprus 4 1 Bubmmorexa T[OK
https://m.edsoo.ru/7f416194
Wtoro no pazpeny 12
Pe3epBHOe Bpemsi 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12
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ITIOYPOYHOE IVIAHNPOBAHUE

7 KJITIACC
KoinyecTrBo yacos
Ne Koutp | IIpakrt Jlata J/IeKTPOHHBIE
0JIbHBI HUYeCKHU nuppoBsbIe
Tema ypoka Bc U3yuyeH
n/ e e oOpa3oBare/bHbIE
ero us
n padoT padoT pecypcel
bl bl
1 ®u3nKa — Hayka o npupoge. fBneHus npupojbl. Pusnueckue sBaeHusa 1
5 MexaHnyeckye, TeruioBble, 3/IeKTPUYeCKUe, MarHUTHbIe, CBETOBbIE, 1
3BYKOBBIE SIBJIEHUS
3 dusnyeckure BeJIMYUHbBI U UX U3MepeHre 1
4 Ypok-uccnegosanve "M3MepeHre TeMriepaTypbl [IPYU TOMOLLIU 1 1
JKUJKOCTHOTO TepMOMeTpa U [jJaTurlKa TeMIieparypbl”
Kak ¢usuka u pyrve ecTeCTBeHHbIe HAyKW M3y4alOT MPUPOAY.
5 EcTecTBeHHOHay4HbI MeTOZ, 103HaHus1. Onrcanue Gr3nyecKux 1 Bubmorexa [IOK
. y ,ELU ’ https://m.edsoo.ru/ff09f72a
SIBJIEHUH C TTOMOLLBIO MOZiesien
6 Ypok-uccnenosaHue "lIposepka ruroressl: AajabHOCTD M0/IETA LLIAPUKA, 1 1
MyIeHHOTO TOPU30HTA/IbHO, TeM 00Jblile, YeM OOJbIiIe BBICOTA MTyCKa"
. Ctpoenue BeljecTBa. OIMbIThI, J0Ka3bIBaroLLe JUCKPETHOE CTPOEHHE 1 bubnuoreka IIOK
Bell[eCTBa https://m.edsoo.ru/ff09fe0a
8 [Br>KeHre yaCTHL] BelecTBa 1 bubmorexa [JOK
H BE https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoBanue «OnbIThl TI0 HAOTHOIEHUIO TETIIOBOTO PACIIUPEeHMUs 1 1
ra3oB»
10 ArperaTtHble COCTOSIHUS BellleCTBa 1



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff09fe0a
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B3anmocCBs3b MeXxnay CBOMCTBaMU BeIeCTB B Pa3HBIX arperdaTHbIX

11 COCTOSIHUSIX ¥ UX aTOMHOMOJIEKY/ISIPHBIM cTpoeHreM. OcobeHHOCTH Bubmiorexa [JOK
. Yy P ' https://m.edsoo.ru/ff0a0378
arperaTHbIX COCTOSIHUM BO/IbI
12 MexaHuueckoe BWwKeHUe. PaBHOMepHOe 1 HepaBHOMEPHOE JIBKeHe Bubmiorexa [JOK
A ' P P pHOE A https://m.edsoo.ru/ff0a05c6
bubmoreka LJOK
13 CxkopocTte. EAUHULIBI CKOPOCTH
P PG P https://m.edsoo.ru/ff0a079c¢
14 Pacuet nmyTt 1 BpemMeHU ABUKEHUS Bubmorexa [JOK
y P a https://m.edsoo.ru/ff0a0ae4
15 WNueprus. 3akoH uHepLmu. B3anMoencTBre Te Kak NpUYrHa bubnuoreka LIOK
U3MeHEeHUs CKOPOCTHU JABUKEHUS Tel https://m.edsoo.ru/ff0a0c10
bubmoreka LJOK
16 [TnoTHOCTD BetrecTBa. Pacuet Macchl v 00beMa TeJsia 1o ero TVIOTHOCTU
https://m.edsoo.ru/ff0a0fee
17 JlaboparopHast pabota «Omnipe/jeieHre TUIOTHOCTH TBEP/OTO Tejia»
18 Perienue 3azau ro teme "[InoTHOCTS BeljecTsa" bubmotexa IOK
A H https://m.edsoo.ru/ff0al23c
19 Cusa Kak XxapakTepucTHKa B3auMoelcTBus Tes. Cujia yrpyrocTu.
3akoH ['yka
20 JlaboparopHast paboTa «V3ydyeHre 3aBUCUMOCTH pacCTsDKeHUs
(medopmaryn) IPY>KKUHBI OT TIPUJIOXKEHHOUW CUJTBI»
21 fABnenue tarorenusi. Cumna TsHKeCTH
2 Cas13p MeXly CUJIOU TSDKECTU U Maccoy Tena. Bec Tena. Pemenue 3azau bubmioteka LIOK
1o teMme "Cuna TsoKecTu" https://m.edsoo.ru/ff0al1778
23 Cuia TSDKeCTH Ha pYrux IiaHeTaxX. Pu3snueckue XapakTepuCTUKU bubmoteka LIOK
[laHeT https://m.edsoo.ru/ff0a1502
bubmoreka LJOK
24 N3mepenue cui. [JuHamomet
P A P https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocTth bubnroreka LJOK



https://m.edsoo.ru/ff0a18cc
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https://m.edsoo.ru/ff0al1778

CroskeHue IByX CWJI, HarlpaB/IeHHBIX TI0 OJHOM MPSIMOiA.

bubmoreka LJOK

26
PaBHOgeliCcTBYIOLLAsA CUJT https://m.edsoo.ru/ff0ala70
27 Perienue 3a71au o TeMe "PaBHO/elicTBYO1ast CU”
28 TpeHue CKO/IbXeHUs! U TpeHre TT0KOos1. TpeHue B PUpO/ie U TeXHUKE Bubmorexa [JOK
P P g PHPOA https://m.edsoo.ru/ff0a1b9c
JlabopatopHasi paboTa «l3yueHre 3aBUCUMOCTH CUJIbI TPEHHSI
29 CKOJIb)KEHUS OT CUJIBbI [laB/IeHUs] U XapaKTepa COIPHKACaroLUXCs Bubmorexa [JOK
. A P P P B https://m.edsoo.ru/ff0alcc8
TIOBEPXHOCTEN»
30 Pemenue 3a/1au Ha onpeziesieHNe paBHO/EUCTBYIOLEN CHIbI
31 PemreHue 3aiau 1o TemaM: «Bec Tesia», «I'padmueckoe n3obpakeHue bubmoreka LIOK
cu», «Chsbl», «PaBHOZEUCTBYIOIAS CUIT» https://m.edsoo.ru/ff0alde0
39 KoHTponbHas pabora o Temam: «MexaHHUeCKOe ABMKeHHe», «Macca,
TJIOTHOCTB», «Bec Tena», «I"padrueckoe n3obpaxkenne cum», «CUIbI»
33 IaBnenue. CriocoObl yMEHbIIEHUS ¥ YBEJTMUEHUS JaB/IeHUS Bubmorexa [JOK
' y y A https://m.edsoo.ru/ff0a20a6
34 IaBneHue ra3a. 3aBUCUMOCTh /IaB/IeHUsI Ta3a OT 00bEMa, TEMITEPaTypPhI Bubmotexa OK
' A ’ patyp https://m.edsoo.ru/ff0a2376
35 [lepenaua faByieHUs1 TBEPALIMU TeJIaMU, )XUAKOCTAMU U ra3aMu. 3aKOH BbubmmoTeka [IOK
[Tackasns https://m.edsoo.ru/ff0a25b0
. bubmoteka LJOK
36 [aBeHue B )KUJKOCTU U rase, BbI3BAHHOE 1eUCTBUeM CHUJIbI TSDKeCTU
https://m.edsoo.ru/ff0a2718
37 Perienue 3azau 1o teme «/laBieHue B )KUJKOCTU U rase. 3akOH bubmoteka LIOK
ITackamnsi» https://m.edsoo.ru/ff0a2826
bubnmmoteka LJOK
38 Coob1jarormumecs: CoCy/ibl
Harom YA https://m.edsoo.ru/ff0a2970
. bubmoreka LIOK
39 I'mppaBnuyeckuin mpecc 4

https://m.edsoo.ru/ff0a3136
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40

MasnomeTpsbi. [TopiiiHeBo# KUAKOCTHBIN HacoC




ATmocdepa 3emmu. [TpuuMHBI Cy11[eCTBOBaHUS BO3AYIIIHOM 000/I0UKU

bubnuoreka IIOK

41 3emsid. 3aBUCMMOCTb aTMOC(EPHOr0 /1aB/IeHUs OT BbICOTHI Ha OBHEM
bep A A https://m.edsoo.ru/ff0a2b5a
MOops
bubnuoreka IIOK
42 Bec Bo3nyxa. ATmocgepHoe JjaBieHue
a ep A https://m.edsoo.ru/ff0a2b5a
bubmoreka LJOK
43 N3mepenue atmocpepHoro gasnenus. O To e
MepexHe aTMOCHEpHOro AaB/erHs. OmbiT Toppuyenn https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTb aTMOC(EPHOTO0 /1aB/ieHUs OT BbICOTHI H OBHEM MOps bubmorexa OK
P A anyp P https://m.edsoo.ru/ff0a2fc4
45 Bbapometp-anepous. ATMocgepHoe /aBjeHre Ha pa3/InyHbIX BbICOTAxX Bubmorexa [IOK
P P pou, pHoOe A P https://m.edsoo.ru/ff0a2fc4
46 Perienuie 3ajiau 1o Teme " ATMocdepHoe faBiieHue"
47 [eiicTBUe XUAKOCTH U ra3a Ha MOrpy>keHHOe B HUX Tesl0. ApxumeioBa bubmiorteka LJOK
cuna https://m.edsoo.ru/ff0a3276
48 JlaboparopHast pabota «OmipejesieHrie BITATKUBAOIIEH CHITBI, bubnuoreka IIOK
JleliCTBYIOILIeN Ha Teslo, TIOTPY>KeHHOe B KUJKOCTb» https://m.edsoo.ru/ff0a33fc
49 JIaboparopHasi pabota 1o Teme «VcciiefoBaHNe 3aBUCMIMOCTH Beca TeJia bubmoteka LIOK
B BOJIe OT 00bEMa MOTrpYKeHHOW B )KUKOCTb UaCTH Tejia» https://m.edsoo.ru/ff0a3514
bubmmoreka IIOK
50 [1naBaHue Ten
https://m.edsoo.ru/ff0a3a96
51 JIabopaTtopHasi paboTa "KoHCTpyHUpoBaHKWe apeoMeTpa Uiu
KOHCTPYUPOBaHUe JIOIKU U oripeJiesieHre e€ rpy30rnogbEMHOCTH"
59 Pelenue 3azau o temam: «IlnaBanue cyznos. Bo3gyxoniaBaHue», bubmoreka LIOK
«/]aByieHre TBepAbIX Te, )KUAKOCTEN U ra30B» https://m.edsoo.ru/ff0a3654
bubnmroreka LJOK
53 MexaHnueckasi paboTa
P https://m.edsoo.ru/ff0a3f82
bubmoreka IIOK
54 MougHocTs. EqvHALBI MOLLIHOCTH
1 AHHHLL i https://m.edsoo.ru/ff0a3f82
55 Ypok-uccnenoBanve "PacyéT MOLHOCTH, pa3BUBaeMOM NPU NOgbEME T10
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JiecTHMLIE"

56 [IpocTble MexaHu3MBbI. Peiuar. PaBHOBecHe CHJT Ha pblyare 1
KoHTtponbHast pabora o TeMe «JlaBjieHre TBEP/BIX T/, XXUJKOCTeH U
57 razoB»/Bcepoccuiickast mpoBepouHasi paboTa 1pu TIPOBeIeHUH C 1 Bubmotexa OK
P POBEp P PH TIPOBEA https://m.edsoo.ru/ff0a478e
WCII0/Ib30BaHKEeM KOMIbIOTepa
58 PesepBHbIit ypok. PaboTa c Tekctamu 1o Teme "/]aBieHne TBEPABIX Tell, 1 bubmoteka LIOK
JKUJIKOCTEeH 1 ra3oB" https://m.edsoo.ru/ff0a48a6
59 Priuaru B TexHuKe, ObITy 1 Tipupo/ie. JlabopaTtopHas pabota «VcciemoBaHue 1 0.5
YCJIOBUM paBHOBECHS pblyara» ’
60 Peluienue 3az1au 1o TeMe «Y CJI0BUSI pAaBHOBECHS pblyara» 1 bubmiotexa OK
A p p https://m.edsoo.ru/ff0a4c48
61 KoaddurmeHT mosiesHoro AelicTBus MexaHu3mMa. JlaboparopHast pabora 1 0.5 bubmoreka LIOK
«M3mepenue KI1/] HaK/JIOHHOM MJIOCKOCTH» ’ https://m.edsoo.ru/ff0a4252
bubmoreka IIOK
62 Perienue 3agau 1o teme «Pabora, moriHocTs, KIT/» 1
A H A https://m.edsoo.ru/ff0a4360
63 Mexanuueckas sHeprus. Kunetnueckast U noTeHuyanbHasi SHeprus 1
64 3aKOH COXPaHEeHHsI MeXaHHMUYeCKOW SHeprun 1
YPpoK-3KCriepyuMeHT 110 TeMe "DKcreprMeHTaabHOe Orpeie/ieHue
65 V3MeHeHHs1 KHHeTUYeCKOW 1 TIOTeHL[MabHOM SHepPrUy NMpU CKaTbIBaHUU 1 1
TeJa Mo HaKJIOHHOMW TIJIOCKOCTH"
KoHTpospHast paboTa 1o TeMe «PaboTa ¥ MOIIIHOCTb.
66 OHeprusi»/Bcepoccuiickas TpoBepoyHasi paboTta npu IpoBejeHUH Ha 1 Bubmiorexa OK
P P POBEp P PHTIDOBEA https://m.edsoo.ru/ff0adee6
OyMa)XHOM HOCHTeJe
67 Pe3epBHbIit ypok. PaboTa c Tekctamu 1o Teme "MexaHuueckoe 1 bubmoteka LIOK
JBUXKeHue" https://m.edsoo.ru/ff0adffe
68 Pe3sepBHbIit ypok. PaboTa c Tekctamu 1o Teme "PaboTta. MoOIHOCTB. 1
OHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12
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