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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€Tom ¢eaepaibHON padouelt mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUuxcsi M OpraHu3alyi0 H3y4eHUs
¢bu3MKN Ha AEATETbHOCTHOW OCHOBE. B mporpamMme mo (u3HKe yUHUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4YEOHBIX MPEAMETOB Ha ypOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma no (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Yy4YEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEAMETHOTO COACpKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENbIO OKa3aHUS METOIUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMMBbl IO YI€OHOMY TPEIMETY.

dusuka ABISAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, MPEIOCTaBIsIeT Hanbosee sSiCHbIC
00Opa3Ipl MPUMEHEHHs] HAYYHOTO METOZa MO3HAHMSI, TO €CTh CI0co0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

OpnHa W3 TIaBHBIX 33724 (HU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEepeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIC
JI0Ka3aTeNbCTBA JUIS TOTyYSHHS BHIBOJIOB.

[lemn wusyueHus GU3NKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «®Dduszuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne T1IK-4BH).
Hean usyuyeHus pusuku:

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa U3yUeHHsI OCHOB
CTPOCHUS MaTepUH U PyHIaMCHTAJIBHBIX 3aKOHOB (DU3HKU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHNEe 3HAHWM O JAUCKPETHOM CTPOEHWUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ UH(pOpMaIell PU3NIECKOro COAepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha uzydyenue usuku (6a30BBIM YpOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETroO

oOpa3zoBaHusi OTBOAMTCS B 7 Kimacce — 68 wacoB (2 yaca B HEIEIO).

[Ipennaraemeiii B mporpaMMe no (Gpu3MKe MepedyeHb JadbopaTopHBIX padoT U
OTBITOB HOCUT PEKOMEHATENIbHBINA XapaKTep, YUUTEIb JeiaeT BbIOOP MPOBEICHUS
7abopaToOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH



O6y‘—IaIOI]_II/IXC$I, CIIMCKa SKCIICPUMCHTAJIbHBIX BaﬂaHHﬁ, nperaracMbix B paMKax
OCHOBHOTI'O TOCYJapCTBCHHOI'O 3K3aMCHa I10 (1)I/I3I/IKG.

COJEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY KAI0IIEero Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoapl. OPU3HYECKHUE SBICHUS:
MEXaHUUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBHIE.

®duznueckre BeMMUUHBIL. M3MmepeHue Qu3nueckux BeluyuH. Duznyeckue
npubopsl. [lorpenrHocts u3mepeHuit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢u3uka u Jpyrue eCTeCTBEHHbIE HAyKH H3y4aloT MPUPOSIY.
EcrecTBeHHO-HAyUHBIA METOJ TMO3HAHUS: HAOIIOJCHHE, MOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUEeCKUX SBICHHUM ¢ MTOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHbIC, CBETOBbBIC
SIBJICHUSL.

2. Dusuyeckue MpuOOPHI U MPOLEIypa MPSIMBIX U3MEPEHU aHAJIOTOBBIM U
U (GPOBBIM PUOOPOM.

Jlabopamopnvie pabomel u onvimel.

1. OmnpenesieHHe IIEHBI IeJICHUS IIKaIbl K3MEPUTEIBHOTO Mprbdopa.

2. M3mepenue paccTOsTHUN.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.

4. OnpezneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue temmeparypbl MpU MOMOIIU >KUJIKOCTHOTO TEepMOMETpa U
JaTyuKa TeMIIepaTyphl.

6. IlpoBenenue uccienoBaHus MO MPOBEPKE TUIOTE3bl: JAIBHOCTH IMOJETA
IapuKa, MyIMEeHHOTO TOPU30HTAILHO, TeM OOoJIbIlie, YeM OO0JbIle BHICOTA
mycKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BelllecTBA.

Crtpoenue BemiecTBa: aTOMbl W MOJICKYJbI, HX pa3Mepbl. OmbIThI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBr>kenne dacTtul, BemlecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
temriepaTypoii. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE ra30B, KUJIKOCTEN M TBEPIBIX
(kpuctamnmyeckux) Tesl. B3anMoCBsA3b MEXJy CBOMCTBAMHM BELIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHrueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOTO JABUKECHHUS.

2. HabGmonenue nuddyszum.

3. HabGmtonenue — sBmeHUi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJAOM PsOoB (C  HCIOJIb30BAaHUEM

dboTorpaduii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO HPUTSIKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3auMonencTBue Ten Kak MpUYAHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cuita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMOUIBIO AUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CUJIA
TskecTd. CHila TSDKECTH Ha Jpyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HalnroneHme MexaHMUeCKOTo JIBIKCHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOIUHENHOTO JIBUKECHUS.
3. HaOmronenue sBieHUS HHEPLIUH.
4. HaOmroneHrue u3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEIL.
6. CnoxxeHue CuJjl, HalpaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopnsie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIM AJEKTPUUECKOT0 aBTOMOOMJIS U TaK Jaliee).

2. Ompenenenne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa TI0
HAKJIOHHOM TIOCKOCTH.

3. OmnpexeneHue MIOTHOCTH TBEPAOTO Tea.



4. OmbIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmariyn)
MPY>KUHBI OT MPUII0KEHHOM CHUIIBL.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBUIEHUS U YBEIUYECHUS J1aBlieHUd. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaya naBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTH OT riayOuHbl. ['mapocraTtmyeckuit
napajokc. Coobmatroiuecs cocynbl. ['unpaBinueckue MeXaHU3MBbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. lIpuumHbl CyliecTBOBaHUS
BO3aAymHON oOonouku 3emud. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpuOops! 17151 U3MEPEHUS ATMOC(PEPHOTO TABICHHUS.

JlelicTBue KUOAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jlemoncmpayuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUs )KUJKOCTHIO U Ta30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nencTBrsi aTMOC(PEPHOTO JABICHUS.

3aBHUCHUMOCTH BBITAJIKMUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcIiioBUE IUIaBaHus Tell: IJIaBaHUE WK OTPY>KEHHE Te B 3aBUCUMOCTH OT
COOTHOILIEHHSI INIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopnsie pabomel u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NMOTpyKEHHOHN B
KUIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CHUJIbI, JCHCTBYIOIIEH Ha  TEJo,
[IOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B KHUJKOCTH, OT MacChl Teja.
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4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTbh BBITAJIKUBAIOIIECH CHIIBI,
JEUCTBYIOLEH Ha TEJIO B )KMJIKOCTH, OT 00bEMA NOrPYKEHHOM B )KUJIKOCTh
YaCTHU TEJIA U OT IUIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WIM KOHCTPYUPOBAaHUE JIOAKM U
OIpeJIeNIEHUE €€ TPYy30MOABEMHOCTH.



Paspnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckast padota. MOIIHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [IpumeHeHue npaBusiia paBHOBECHs phluara K 0JI0Ky. «30J10TO€
npaBuio» Mexanuku. KITJ[ npocTteix Mexanu3moB. [IpocThie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckass 3Heprusi. KuHeTnueckas H NMOTEHIUANbHAs 3HEPIHUS.
[IpeBpalieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IlpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue paboThI CUIIbI TPEHUS IIPYU PABHOMEPHOM JIBUKEHUU TEJa I10

TOPU30HTAJIbHOM ITOBEPXHOCTH.

2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.

3. Hzmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. V3yueHune 3aKOHA COXPAHEHUs MEXAHUYECKOM YHEPTUH.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpHUTENHEHO--000011AOIINIT MOTYJIb ITPEIHA3HAYECH JJISl CUCTEMATHU3aluU
1 000011IEHNS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
IpU U3YYEHUM BCEro Kypca (PU3MKH, a TakXKe ISl MOJATOTOBKM K OCHOBHOMY
roCyJIJapCTBEHHOMY JK3aMEHY 10 (pu3uke ajig oOydarommxcs, BRIOPABIIMX 3TOT
y4eOHBIN TpeIMeT.

[Ipu M3y4eHUM TAHHOIO MOJIYJIA PEATU3yIOTCS U CUCTEMATU3UPYIOTCS BUJBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METalpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  0o0yueHus, GopMHUpyeTcs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYyYHBIX METOIOB HCCIEIOBAHMS
SBJIGHUN TPHUPOAbI U TEXHUKHU, OBJIAJCHHUE YMEHUAMH OOBIACHATH (PU3HUECKUE
SBJICHUS, TPUMEHSS TOJyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KaueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[TpyuHIMIIHATBEHO AEATEILHOCTHBIN XapaKTep JAaHHOTO pa3jiesia peain3yeTcs 3a
CU€T TOTrO, YTO OOYUAIOUINECs BBIMOJIHAIOT 3a/1aHuUs, B KOTOPBIX UM IpejIaraercs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUU pAacrlo3HaBaTh M HAYYHO OOBICHATH
bu3nyeckue BICHUS B OKPYIKAIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YyuCIie 7151 IPOBEPKU TMITOTE3 U MOJYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4yHbIEe OCHOBBI HAmOOJee BaXKHBIX JOCTHXKEHUIl COBPEMEHHBIX
TEXHOJIOTU, HAIIPUMEP, IPAKTUUECKOTO UCIIOIb30BAHUS PA3JINYHBIX HCTOYHUKOB



DHEPIrUM Ha OCHOBE 3aKOHA IPEBPAILLECHUS U COXPAHEHUs BCEX M3BECTHBIX BUIOB
DHEPIUU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUAA

N3yuyenue ¢u3MKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaToB.

B pesynbTate uzydueHus pu3NKA Ha ypOBHE OCHOBHOI'O OOIIIEr0 00pa3oBaHUs

y oOyuaronierocst 6yayT copMUpOBaHbl CIECAYIONINE TUYHOCTHBIE PE3yIbTaThl B
4acTH:

1) maTpMoTH4YEeCKOr0 BOCIMTAHUA:

— IPOSBJICHHE MHTEpeCca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
(pu3HUECKON HayKU;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY Y4acCTHIO B 00CYKI€HUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JOCTHKEHUN
busuky;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JIESITEIBHOCTH
YYE€HOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyeCTB (PM3MUECKOW HayKd: €€ TapMOHUYHOTO
ITIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE UEHHOCTH (U3MYECKOW HAayKh Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MUpPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, BaXXHEHIIEH COCTABIIAIOLLEH
KyJbTYpBHI;

— pa3BUTHE HAy4YHOW JHOOO3HATEIBHOCTHU, MHTEpeca K HCCIeN0BATEIbCKON
NEeSATENBHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBLHOIO
0J1aromoJIy4us:

— OCO3HaHHE IIEHHOCTU Oe30MacHoro obpa3a KU3HK B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU TMpPaBUi O€30IacHOr0 TOBEIEHUS Ha
TPAHCIIOPTE, HA JOpPOrax, C 3JIEKTPUUYECKUM U TEIUIOBBIM OOOpYIOBAaHUEM B
JOMAIIHUX yCIIOBHSAX;

— c(hopMHPOBAaHHOCTH HaBbIKA pe(IEKCUH, IPU3HAHUE CBOETO MPaBa Ha OLIMOKY
Y TAKOT0 K€ IpaBa y APyroro 4eyI0BeKa;



e 06) TPYAOBOIO BOCIIUTAHMSA:

e — AKTMBHOE Yy4YacTHE€ B PCIICHHH MPAKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3allik, TOpojia, Kpas) TEXHOJOTUYECKOW W
COITMaJILHOMN HAPaBICHHOCTH, TPEOYIOIIUX B TOM YHUCIIE U PU3HMUECKUX 3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO NMPOdeCcCHil, CBA3aHHBIX C (U3UKOM;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAIMSl HAa MPUMEHEHHE (PU3MUECKUX 3HAHWM Uil PElIeHUsl 3a/ad B
o0JlacTH OKpy>Kalollel Cpeabl, IUIAaHUPOBAHUS IOCTYNKOB U OILICHKA UX
BO3MO>KHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CPEeJIbI;

e — OCO3HaHHE IJ100aJILHOTO XapakTepa SKOJOTHYECKHX MIpoOjeM M IyTed HX
pelIeHus;

e 8) amanTanuuM K HU3MEHSIOIIMMCS YCJOBHUSAIM COLMAJIBLHOM U NPHPOIHOM
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJICHCTBUM TPH BBHIIIOJIHCHUU HCCIICIOBAHUN U
POCKTOB (DM3UYCCKOW HAIPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
IPYTUX;

e — TIOBBIIICHME YPOBHS CBOCH KOMIIETEHTHOCTH YE€pe3 IPAKTUUYECKYIO
JIeSITEIIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIEe (OPMYIHPOBATH
WJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX O0OBEKTaX U SIBJICHUSAX;

e — OCO3HaHME Ne(DUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCcTH
busuKy;

e — IUTAHUPOBAHHUE CBOETO PA3BUTHS B NPHOOPETEHUHM HOBBIX (HU3UUYCCKHUX
3HAHUM;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBISTH B3aUMOCBSI3M IPUPO/IbI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OIEHKA CBOMX JICUCTBUUA C Y4YETOM BIMSHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MO>KHBIX I'JI00AJBHBIX ITOCIIEICTBUH.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbTare ocBoeHHs IPOrpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuaromierocss OyayT chOpMHpPOBAaHBI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YUCOHbIE 1eHCTBUS,
KOMMYHHUKATHBHBIE  YHUBEpCalbHbIE  y4eOHble  JCWUCTBUSA,  PETYJISATHBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS



Bba3oBble JJornueckue 1eiicTBUA:

BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPH3HAKH OOBEKTOB
(s1BNIEHUI );

yCTaHaBJIMBATh CYIICCTBCHHBIM MPU3HAK KJIaCCU(UKAIIUA, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;
BBISBJISITh TIPUUMHHO--CJICICTBEHHBIE CBSI3U TNMPU WM3YUYCHHH (HHU3UYCCKHUX
SIBJICHUH U TIPOLIECCOB, JIeJIaTh BHIBOJIBI C UCTIOJIb30BAHUEM JICTYKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUM, BBIJBUTaTh THIIOTE3bl O B3aUMOCBS3SIX
(bU3NYECKUX BEJIMYHH;

CaMOCTOSATEILHO BRIOMPATH CITOCO0 peleHrs yueOHOH (hr3ndecKoit 3aaaun
(cpaBHEHHE HECKOJBKMX BapHaHTOB peIIeHHs, BbIOOp Haubosee
MOAXOIAIIETO C YYETOM CAMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

WCITOJIB30BATh BOMPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH IO CAMOCTOSITEIFHO COCTABIICHHOMY IIIaHY OITBIT, HECTOXKHBIH
bu3MYeCcKuil IKCIIEPUMEHT, HEOONbIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHMBaTh HAa TPUMEHUMOCTh H JOCTOBEPHOCTh HH(pOpMAIIHIO,
TIOJTYYCHHYIO B XOJI€ CCIICIOBAHUS MJIH SKCIIEPUMEHTA;

CaMOCTOATENHEHO (POPMYIUPOBATH 00OOIIEHNS U BBIBOJIBI 110 pe3yJbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MIPOIIECCOB, & TAK)KE BBIJIBUTATH MPEATIONOKESHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

PaGora c nundopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, NHCTPYMEHTHI U 3alPOCHI MPU MOUCKE H
otOope MHGPOPMALMM WA JIAHHBIX C YYETOM MpPEJIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHaNIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM MpE/ICTAaBICHMUS,

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMANbHYIO (OpMy mMpeAcTaBlICHUs
uHQoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaud  HECIIONKHBIMU
CXE€MaMH, IMarpaMMaMi, UHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIE Y4eOHbIe 1eliCTBHA:

B XoJe OOCyXKAeHUs y4eOHOro Marepuana, pe3yJjbTaToB JabOpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOIl TEMBbI U



BBICKA3bIBaTh WJEH, HALIEJICHHbIE HAa PELIECHUE 3aJayd U NOJJEp KAHHE
01arokenaTeaIbHOCTH OOIICHUS;

COMOCTAaBIISAITh CBOM CYXIEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Juasora, oOHapyXUBaTh pa3IMule U CXOACTBO MO3ULIMIL;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M IMCbMEHHBIX TEKCTaX;
myOJIMYHO TMPECTABIATh PE3yIbTaThl BHIIOJTHEHHOTO (PU3UUYECKOTO OMBITA
(3KCneprMeHTa, UCCIEOBAHUS, IPOEKTA);

INOHUMATh U UCII0JIb30BATh IPEUMYIIECTBA KOMAaH/IHOM U MHIUBUIY aJIbHOU
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM TPOOIEMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATENBHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no e€ JOCTI)KEHHIO: paclpelensTh poiv, OO0CYyXIaTh NIPOLECCHl H
pe3yabTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHHUSI HECKOJIBKUX JIFOICH;
BBITNOJHATH CBOIO YacTh paOOThI, JOCTUTrasi KAUECTBEHHOTO pe3yJibTaTra 1o
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU AEUCTBUS C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMU B3aUMOICHCTBHS.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIHsIX, TPEOYIOIMINX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYyaIbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
Tpymmon);

CaMOCTOSATEIILHO COCTABIISITh AITOPUTM PEIICHUs (U3HUCSCKON 3a7a4H VI
TUTaHa HUCCIIEJIOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh IIpeIjlaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,;
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS])  Pe3yJIbTaTOB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYeCKOro HMCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, W3MEHUBLIMXCS CUTYallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJIbTaTa LIEJIA U YCIOBUSAM;



CTaBUTh €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€ CIOpa WM AUCKYCCUU Ha
Hay4YHYIO TEMY, TIOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYIrOro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY NPU PEIICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIbTATBI

K koHIy 00yueHus B 7 Kjacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

UCIIOJI30BaTh  MOHATHS:  (PU3NYECKHME W  XUMHYECKHE  SBIICHMS,
HaOJII0IeHUE, SKCIEPUMEHT, MOJEIb, TUIOTE3a, €AMHMIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJMHEMHOE), TPAEKTOpHUs, pPaBHOACHCTBYIOIIAs
cuna, jaedopmanusa  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath siBneHus (Auddy3us, TEII0BOE JBIKEHHE YaCTHUIl BEIECTBA,
pPaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JABWKEHUE, HWHEpLus,
B3aUMOJICCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHON OCBHIO
BpaIleHus, epeava JaBIeHus TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pepHOE J1aBlICHUE, IUIABAHHWE TEJ, MPEBPAIECHUS MEXaHUYECKOU
SHEPIruM) MO ONHUCAHUIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBJICHUNH B
OKpYy’)XalollleM MHupe, B TOM 4Hucie (U3HUECKUE SIBICHUS B NPUPOJIE:
MpPUMEPHI IBWKCHHUS C PA3TUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
npupoae, ACUCTBUE CHUJIbI TPEHUS B NPUPOAE U TEXHUKE, BIUSHHE
aTMOC(EpHOro J1aBJICHUS Ha KMBOW OpraHU3M, IJIABAHUE PbIO, pblUuaru B
TeJe 4YeJI0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHM;
OINMKCHIBATh U3yUCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHUS, UCTIOIB3YS
¢bu3nUecKue BeIMUrHbI (Macca, 00bEM, TNIOTHOCTh BEIIECTBA, BPEMSI, Ty Th,
CKOPOCTb, CPEJIHSIsA CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC Tela,
CHUJIa TPEHHUSI, TaBJIeHHE (TBEPIOTO TEJa, KUIKOCTH, Ta3a), BRITATKWBAIOIIASL
CHJia, MEXaHHueckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KOA(pOUIUEHT TOJE3HOTO JACHCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTEHIMANbHASL SHEPIusi), NpH ONUCAHUU TPABWIBHO TPAKTOBATH
(bu3MYEeCcKUil CMBICI UCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAYEHUS U €AUHUIIBI
GU3MYEeCKUX BEIMYMUH, HAXOAWUTHh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO



¢u3NYECKyl0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TIpaQUKu
W3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBuia CIOXKEHHUs Cuil (BAOJIb OAHOW mpsMoi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmena, IpaBUiIO paBHOBecUs pbiuara (0J10ka),
«30JI0TO€ TIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUs MEXAHUYECKOU
OHEPruH, TPU DITOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SIBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUl NPAKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh TIPUYMHHO--CIICCTBEHHBIE CBS3H, CTPOUTh OOBACHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ ONopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUIUUYECKUX
SIBJIEHUH, (PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiaTh pacy€THbIE 3amadyd B -2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
dbopmyJibl, CBA3BIBAIONINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaJIN3a
YCJIOBHS 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThI, HAXOIUTh CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE Ul PEIICHUs 3a/1ay, OLEHUBATh PEATTMCTUUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO pEUIUTh NpPH MOMOUIU
($U3MYECKUX METOJIOB, B OITMCAHUH UCCIIEIOBAHUS BBIJIEISATh IPOBEPIEMOE
IpeIoJIoKeHre (TUIOTE3Y ), pa3ndaTh U HHTEPIPETUPOBATH OTYUEHHBIN
pe3ysbTar, HaXOJWTh OLIMOKM B XOJE ONBITA, JeNaTh BBIBOJBI MO €ro
pe3yJibTaram;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(bu3MYecKuX CBOMCTB TeN: (POPMYIUPOBATH IPOBEPSEMbIE IPEATION0KEHHUS,
coOupaTh YCTAaHOBKY M3 MPEJI0KEHHOTO 000pYI0BaHUS, 3alUChIBATh X0
OmbITa U (HOPMYJIUPOBATH BHIBOBI;

BBITIOJIHATD MPSMbIE W3MEPEHUS PACCTOSHMS, BPEMEHHM, MAaccChl Tela,
o0béMa, CUJBI M TEMIEPATypbl C MCHOJb30BAHUEM aHAJIOrOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTU MyTH
PaBHOMEPHO ABMKYILIETOCS T€JIA OT BPEMEHHU ABUKEHHUS TEJIA, CUIIbI TPEHHUS
CKOJIbKEHHUSI OT Beca Teja, KauecTBa OOpabOTKH MOBEPXHOCTEH Ten u
HE3aBHCUMOCTH CHJIBI TPEHMS OT IUIOIIAAN CONPHUKOCHOBEHMS TEJI, CUIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYEHHOM YacCTU TeJa U OT IUIOTHOCTU KUJAKOCTH, €€ HE3aBUCUMOCTHU



OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBUI
TUTaBaHMsSI TEJl, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUsA, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh M3MEPEHHUs], CIeNys NpPEIO)KEeHHOMY IUIaHy, (DUKCUPOBATH
pe3yabTaThl TOJYYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEIUYUMH B BHUJE
NPEIJIOKEHHBIX TaONuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTH KOCBEHHbIE H3MEpEHUs (U3MYECKUX BEJIUYMH (TUIOTHOCTD
BEIECTBA )KUJIKOCTH U TBEPIOTO TEja, CUJIa TPEHUSI CKOJIbKEHUS, TaBJICHUE
BO3/lyXa, BBITAJIKUBAIONIAS CHJIA, JACHCTBYIOIash Ha TMOTPYXEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMONe3HOro  JNEWCTBUSA  MPOCTHIX
MEXaHHU3MOB), CJEAys MTPEIJI0NKEHHOW HHCTPYKIMU: TPHU BHIMOIHECHUN
U3MEpEeHUl CcoOUpaTh HSKCHEPUMEHTANBHYIO YCTAHOBKY M BBIYHCISTH
3HA4YE€HHE UCKOMOW BEJINYUHBI,

coOJII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o00opy10BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIONINECS COCYIbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh TMPUHITUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX omucaHus (B TOM YHUCIE:
MOJIIUITHAKY, YCTPOMCTBO BOJOMPOBOJA, THAPABIUYECKHA TIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOMCTBaxX (PU3UUECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3NUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEphl  (HAXOauTh  WHGOPMAIMIO O  MpUMeEpax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCETHEBHOM
KU3HH 711 obecriedeHusi 6€30MacHOCTH MpU oOpaIreHnu ¢ mpudopamMu u
TEXHUUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS U COOIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJCHUS B OKPY KAIOIIEH Cpeie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM ¥ TyTEM CPaBHEGHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEI0CTOBEPHOM;

WCITOJIB30BATh MPHY BHITIOJHEHUN YUEOHBIX 3aJaHUN HAYYHO--TIOMYJIIPHYIO
JAUTepaTypy (HPU3HUECKOT0 COAepKaHUs, CIIPABOYHbIE MaTepUabl, pECYpPChI
cetu MuTepHer, BrageTb nNpu€MaMH KOHCIEKTHUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;



co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHWUKOB MH(pOpMAIK (HU3UIECKOTO COICPKAHUSA, B TOM
qHClie MMyOJIMYHO JIeJIaTh KpaTKUe COOOIICHUSI O Pe3yIbTaTax MPOEKTOB MIIH
y4eOHBIX HCCIEAOBAHHM, IPU 3TOM IPaMOTHO HMCIOJIb30BaTh M3yUYEHHBIN
NOHATUUHBIM amnmapaT Kypca (QU3MKH, CONPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

MPY BBIMOJHEHUU Y4YEOHBIX TPOCKTOB M HCCIEAOBAHHUH PaCIPEACITh
00s3aHHOCTH B TPyMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJIQJ] B  JEATEIbHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMO/ICVICTBHUE, YUUTHIBAsI MHCHUE OKPYKAIOIIUX.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (umdposbie)
Konrpoabnbsie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®usuka u €€ poJib B NO3HAHUM OKPYKAKIIEro MUPa
bubnunoreka LIOK
11 o - 2
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Uroro no pazneny 6
Paznen 2. [lepBonauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
bu6nmorexa LIOK
2.1 C 1
TPOCIHE BetecTRa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIEeCTBA https://m.eds00.ru/7f416194
bu6nunorexa LIOK
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2
p - https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHue u B3aumMo/ieiicTBUE TeJl
3.1 MexaHn4ecKoe IBIKEHNIE 3 bubmorexa LOK

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

32 Hrepiuitd, Macca, IOTHOCTS 4 1 https://m.edsoo.ru/7f416194
bu6nmorexa [IOK
33 Cuna. Biget can 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pasnea 4. laBnenne TBEPABIX TeJl, :KUAKOCTENH H Ia30B
41 JHaBnenue. llepenaua naBiaeHust TBEPAbIMU 3 bubmmoreka [JOK
' TE€JaMU, )XUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 Armoceproe asierie 0 https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pasnea 5. PaGora n MOIIHOCTB. JHEprus
bu6mmoteka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
5.2 IT 5 1
POCTRIE MEXAHHIMET https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
5.3 M 4 1
CXATICCRAT FHEpTHA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
wn Tema ypoka Beero Kontpoabnbie IIpakTnyeckue 06pazoBaTEbHbIE
padoThbI padoThI pecypenI
1 ®dusuka — HayKa o npupoze. SBneHus 1
MIPUPOJIBI
dusnuecKre BEIMYUHBI U UX U3MEPCHUE 1
ToyHOCTH M MOTPELTHOCTH U3MEPEHUS
4 VYpok-uccnenosanue "M3mepenue 1 1
MOKa3aHUsl U3MEPUTEILHOTO Ipudopa”
5 Meroasl Hay4yHOrO 1o3Hanus. OnucaHue 1 bu6nmorexa LIOK
(hbUBUYECKUX SIBJICHUHN C TTOMOIIBIO MOJIENIEH https://m.edsoo.ru/ff09f72a
Onucanue GpU3NUECKUX SBICHUN. YPOK-
uccnenosanue "[IpoBepka runoressr:
6 JAJIBHOCTB MOJIETA IApUKA, TYIIEHHOTO 1 1
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIIEe
BBICOTA ITycKa"
Crpoenue BeniectBa. ONBITHI,
7 ,[[OII()aISLIBaIOH_II/Ie JUCKPETHOE CTPOCHUE 1 bubamorexa LOK
https://m.edsoo.ru/ff09fe0a
BelecTsa. MoJeKyJIbl
8 OnpeneneHne pa3mMepoB MaJIBIX TEI 1 1
9 JIBr>keHue yacTull BenlecTBa. bpoyHoBckoe 1 bubmmnorexa [JOK
neuxenue. Audpdysus https://m.edsoo.ru/ff0a013e
10 BsaumoaeiicTBre yacTHIL BEIECTBA 1



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

11

ArperaTHble COCTOSIHUS BEILIECTBA

12 O6006menue mo pazaeny «llepBoHayanbHbIC bubnmnoreka HOK
CBEJICHUS O CTPOCHUU BEILIECTBA» https://m.edsoo.ru/ff0a0378
13 Mexanuyeckoe aBuxeHue. PaBHomepHoe u bubmmoreka [JOK
HEPaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
14 Cxopocts. Equnuiisl ckopoctu. CpenHsst bubmmoreka [JOK
CKOPOCTH https://m.edsoo.ru/ff0a079c
15 Pacyer myTi 1 BpeMEHM JIBHIKCHUS bubmmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
16 Nuepuusi. Macca — Mepa HHEPTHOCTH TElL. bubnnoreka [JOK
B3anmoperictue ten https://m.edsoo.ru/ff0a0c10
17 W3mepenue Macchl Tena Ha phIYakKHbBIX
Becax
18 IInorHocTk BemecTBa. Pacuer Maccel u bubnunoreka LIOK
oObeMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
19 Ha60paT0pHas.1' paborta «Ornpezenenue
MJIOTHOCTH TBEPJIOTO TEIJIay»
20 Pemenue 3amgad nmo teme "IL1OTHOCTH bu6mmoteka IIOK
BemecTa” https://m.edsoo.ru/ff0al23c
21 Cuiia KaK XapaKTEepUCTHKA B3aUMOICUCTBUS
Ten
22 SBnenne Tarorenus. Cumia TSKECTH
23 Cuna ynpyrocrtu. 3akoH ['yka
JlabopaTtopHas paborta «3yuenue
24 3aBUCHUMOCTH pacTshKeHUs (AepopMaliim)

MPYKUHBI OT NPUJIOKEHHON CUIIBI»



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
https://m.edsoo.ru/ff0a123c

CBs13b MEX]ly CUJION TSKECTU U Maccoi

bubnmoreka [IOK

25 tena. Bec Tena. Pemenue 3amay no teme https://m.edsoo.ru/ff0al778
"Cuna tsoxect" https://m.edsoo.ru/ff0al1778
26 Cuia TsSKeCTH Ha APYTrHUX IJIaHeTaxX. bubnmnoreka HOK
OU3NYECKUE XAPAKTEPUCTUKHU TUIAHET https://m.edsoo.ru/ff0a1502
bub6nmoreka IIOK
27 Hsmepettne ci. JliamomeTp https://m.edsoo.ru/ff0al8cc
28 Ciio)eHue IByX CHJI, HAMPABJIEHHBIX 1O bubnmnoreka HOK
OJIHOM mpsiMoi. PaBHOAEHCTBYOIIAST CHJT https://m.edsoo.ru/ff0ala70
29 Cuiia TpeHus u e€ BuAbl. TpeHue B mpupoje bubmmoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas pabora «/3ydcHne
30 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT bubmmoreka [JOK
CHUJIBbI TaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIPHUKACAIOLIUXCS MOBEPXHOCTEN»
31 Pemenue 3amau mo reme "Cua.
I'padnueckoe npencraBiaeHue cui'
Pemrenue 3a1au Ha TOBTOpEHUE TEM
32 "Mexaandeckoe asmxkenne"”, "IlnoTHocTs".
"Cuer"
KonTponbHas pabota mo Temam:
33 «Mexannueckoe qBUkeHue», «Macca,
IJIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n3o0paxenue cumy, «CUIbn
34 JaBnenue. CriocoObl yMEHbBIIICHUS U but6mmorexa [IOK
YBEIIWYEHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
35 JlaBrieHue ra3a. 3aBHCUMOCTbD JIaBJICHUS Ta3a bu6nunorexa LIOK

oT 00béMa, TeMIiepaTypbl

https://m.edsoo.ru/ff0a2376
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36 [lepenaya naBieHus TBEPABIMU TEJIaMH, Bbu6muoteka [JOK
JKUJIKOCTSIMU U razamMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
37 JlaBiieHHE B XKUJIKOCTH U T'a3€, BBI3BAHHOE bubnmnoreka HOK
JIEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
Pemenue 3agau mo teme «Jlapnenue B
38 JKHIKOCTH U rase. 3axkoH Ilackais» bubmmorexa [JOK
I g e https://m.eds00.ru/ff0a2826
[M'uapaBauyecKkuii mapagokc
bubnuoreka [{OK
39 Coo0
OODHIATOIHECA COCY IR https://m.edsoo.ru/ff0a2970
Bec Bo3myxa. Atmocepa 3emiu U IpUIHHEL bubmorexa HOK
40 €€ CyIIeCTBOBaHMs. ATMOC(HEPHOE TaBIICHHE https:/m.edso0.ru/ff0a2b5a
ym ’ P Jlasi https://m.edsoo.ru/ff0a2b5a
41 N3mepenune armocdepHoro aaBiieHus. OmbIT bubmmoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
42 Bapomerp-aneponn. AtmochepHoe bubnnorexa [JOK
JTABJICHUE HA Pa3JINYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
43 Manomertpsl. I1opiIHEBOM KUIKOCTHBIN
Hacoc
bubmmoreka IIOK
44 r %
HAPABIIIHCCKIH ipece https://m.edsoo.ru/ff0a3136
45 Pemenwue 3anay mo Temam " AtmochepHoe
nasieHue. [ 'uapasnnueckuii mpecc"
JlelicTBue ®UIKOCTH U Ta3a HA
46 MOTPYKEHHOE B HUX TEJIO. ApXUMEI0Ba bubmorexa HOK
Py - AP s https://m.edsoo.ru/ff0a3276
chla
JIaboparopHas padora «Onpenenenue
patop pv P A . bu6nunorexa LIOK
47 BBITAJIKUBAIOILEW CHJIBI, JEHCTBYIOIIEH HA

TEJI0, IIOTPYKEHHOC B X KUIKOCTb»

https://m.edsoo.ru/ff0a33fc
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Jlaboparopnas paboTa 1mo Teme
«HccnemoBanue 3aBUCMMOCTH Beca Tella B

bubnunorexa LIOK

48 1
BOJIE OT 00bEMA MOTPYIKEHHOH B KHUIKOCTh https://m.edsoo.ru/ff0a3514
YaCcTH TeJlay»
bubnunorexa LIOK
49 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
Jlaboparopuas padota "KoHCcTpynpoBaHue
50 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOJAKU U 1
omnpezeneHue e€ rpy3onoabEMHoCTH"
Pemenue 3ama4 no remam: «IlnaBanue
51 cynoB. BozngyxomnnaBanuey, «/laBnerue bubmorexa HOK
YHOB. Y L https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUIKOCTEH U Ta30B)»
52 KonTponbHast padota no teme «JlaBnenue
TBEPABIX TN, KUIKOCTEH U Ta30B)»
bubmuoreka [IOK
53 Mexanndeckas pabora
P https://m.edsoo.ru/ff0a3f82
bubnmorexa LIOK
54 MoiHocTb. EAMHUITEI MOIITHOCTH
m JUTHHI m https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenoBanue "PacyéT MOIIHOCTH, 1
pa3BuUBaeMoM pH Mo IbEME 1o JiecTHUIIE"
56 [Ipocteie Mexanu3msbl. Poruar. PaBHoBecue
CHJI Ha pblYare
Peruaru B TexHuKe, OBITY U IPUPO/IE.
57 JIaGoparopHas padora «MccenemoBanne 0.5 bubnmorexa LOK
P . pHAAp ' https://m.edsoo.ru/ff0a478e
yCIIOBUI paBHOBECHS pbIUara
but6mmorekxa [IOK
58 brnok. "3omoToe mpaBuiI0 MEXaHUKH'" nommoreka I

https://m.edsoo.ru/ff0a48a6
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KoaddutmenT monesnoro neicTBus

59 Mexanu3ma. Jlaboparopnas pabora 1 0.5
«3mepenue KII/] HakJIOHHOM MIOCKOCTH»
60 Pemenue 3amau o reme "Pabora, 1 bubnuorexa [JOK
mMottHocts, KIT/1" https://m.edsoo.ru/ff0a4c48
61 Mexanunueckas sHeprusi. Kunetnyeckas u 1 bubnmnoreka HOK
MOTEHIMAIbHAs YDHEPT U https://m.edsoo.ru/ff0a4252
62 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTruu 1 bubmorexa HOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpPUMEHT I10 TeMe
"DKCIepUMEHTAJIbHOE OINPEACIICHHUE
63 W3MEHEHUS KUHETUYECKOU 1 1 1
MOTEHIIMATBLHON SHEPTUH MPU CKATHIBAHUHI
Teja 10 HAKJIOHHOM MII0CKOCTH"
64 KonTponbnas pabota o Teme «Pabora u 1
MOIIHOCTb. DHEPI U
65 PesepBHblil ypok. Pabota ¢ Tekcramu 1o 1 bubmmnoreka HOK
TeMme "MexaHndeckoe ABMkeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHblit ypok. PaGota ¢ Tekctamu 1o
66 teMe "JlaBineHue TBEPABIX TEIN, KUIKOCTEH U 1 bubnmorexa [JOK
. https://m.edsoo.ru/ffOa4ffe
ra3oB
67 PezepHblil ypok. Pabota ¢ TekcTamu mo 1
teme "Pabora. MomHocTs. DHeprus"
68 I'omoBast KOHTpONBHAS paboTa 1
OBULIEE KOJIMYECTBO YACOB I10 68 13

I[MTPOT'PAMME
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