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[IpuHsTa Ha 3aceNaHHH
! [1eJarorMYecKoro COBETa IIKOJbI
nporokon Ne 7 ot edd» L5 2023 r.

IIpuioxenne
K paboueii nporpamme no Kypey «®uszuka»
HA YPOBEHb 0CHOBHOTO 0011ero 06pa3oBaHMsI
ITerpoBa Anexcanapa ['puropreBrua
Ha 2024- 2025 yueOHblit roa

¢. 3aBH/I0BKaA

Pabouas mporpamma coctaBiieHa Ha OCHOBE aBTOpCcKOi nporpammsl A.B. [lepbimkuna o
¢dusuke s 7 — 9 kimaccos. [IporpamMmma ocHOBHOTO 001Iero oopasopanus. Pusmka. 7 — 9 Kiaccel
Astopsl: A.B. Ileppikun, H.B. ®unonosuy, E.M. I'yTHUK. 1 B COOTBETCTBUU C TPEOOBAHUSIMHU
®denepanbHOr0  roCyJapCTBEHHOTO  00pa30BaTEIbHOTO  CTaHAApTa OCHOBHOTO  OOIIEro
obpazoBanus (PI'OC O0O0).



Henu n3ydyenus (pU3NKH B OCHOBHOM IIKOJIE:
- YCBOGHHE YUYAIIUMHCS CMbICJIa OCHOBHBIX MOHITHH U 3aKOHOB (DM3UKH, B3aUMOCBSA3H MEKIY
HUMU;
- (opMupOBaHHE CUCTEMbI HAYYHBIX 3HAHUH O MPUPOJIE, €€ PYHIAMEHTAIBHBIX 3aKOHAX IS
MOCTPOCHHS MIPEICTABICHUS O (PU3MUECKON KapTUHE MUPA;
- CUCTeMAaTH3aIs 3HaHUIl 0 MHOT000Opa3uu 0ObEKTOB U SIBJICHUN TPUPOJIbI, O 3aKOHOMEPHOCTAX
IPOIIECCOB U O 3aKOHAX (PU3UKHU JJIS1 OCO3HAHUS BO3MOKHOCTH Pa3yMHOT'O UCIIOJIb30BaHUS
JOCTHKEHUI HayKU B JalibHEHIIIEM Pa3BUTUU IIUBUIIM3AIINH;
- (dopmupoBaHrEe YOSKACHHOCTH B TIO3HABAEMOCTH OKPY>KAIOIIETO MUPA U IOCTOBEPHOCTH
HAyYHBIX METOJIOB €T0 U3YUYCHHUS,;
- OpraHu3alys YKOJIOTMYECKOTO MBIIIJIEHUS U LIEHHOCTHOI'O OTHOILIEHUS K IPUPOJIE;
- pa3BUTHE TTO3HABATENbHBIX HHTEPECOB M TBOPUECKHUX CIIOCOOHOCTEH ydaluxcsl, a TaKxKe
MHTEpeca K PaCIIMPEHHIO U YIITyOIeHN 0 (U3NIECKUX 3HAHUI 1 BEIOOpA (PU3UKHU KaK
npoUIBLHOTO MpeIMeTa.

3agauu, odecneuynBaloLIue JOCTHKEHHE ITHX LeJIel:
- 3HAKOMCTBO yYalllUXCS C METOI0M HayYHOTO MO3HAHUS U METOIaMU UCCJIEI0BAaHUSI OOBEKTOB U
SABJICHUM IPUPOJIBL;
- IpHOOpETEeHNE yYalllUMUCS 3HAHUN O MEXaHUYECKHX, TEIUIOBBIX, SJIEKTPOMArHUTHBIX U
KBAHTOBBIX SIBJICHUSX, (PU3NYECKUX BEITMUMHAX, XapPAKTEPHU3YIOIINX 3TH SBICHUS;
- (hopmupoBanue y yyammxcsi yMeHUi HabI0JaTh MPUPOIHBIC SIBJICHHS U BBITIOTHSTH OIBITHI,
nabopaTopHbIe pabOThI U AKCTIEPUMEHTAIBHBIE UCCIIEIOBAHUS C HCIIOJIb30BAaHUEM
WU3MEPUTENIbHBIX TPUOOPOB, IIUPOKO MPUMEHSEMBIX B TPAKTHUECKOH KU3HH,
- OBJIQJIEHUE yYaIllUMHUCS TAaKUMHU OOLIIEHAYYHBIMU OHATUAMHU, KaK IPUPOJHOE SIBJICHHE,
HMIIUPHYECKH YCTAHOBIIEHHBIN (akT, mpobiiemMa, TMII0Te3a, TEOPETUUECKUI BBIBOJI, pE3yJIbTaT
DKCIIEPUMEHTAIIBHON IIPOBEPKH;
- IOHUMaHHEe yJallluMUCS OTIMYUN HAYYHBIX aHHBIX OT HEMPOBEPEHHON MH(OpPMAIIH,
LIEHHOCTU HAYKH JUIsl YAOBJIETBOPEHUS OBITOBBIX, TPOU3BOJICTBEHHBIX U KYJIbTYPHBIX
notpeOHOCTEH yenoBeka.
Pabouasi nporpaMmma cocTraB/ieHa B COOTBETCTBHM C HOPMATHBHO-NIPABOBBIMHU
AOKYMEHTaMH

®eaepanbHblii yPOBEeHb
1.Konuenius npenoaaBanus yueoHoro npeaMera «®dusnka» B 00pa3zoBaTeIbHBIX
opranmzanusx Poccuiickoit deneparuu, peaqnu3ymx OCHOBHBIE 00111€00pa3oBaTeIbHbIE
nporpaMmel (yTBepxkaeHa pemenueM Komnernn MunncrepcTBa npocsenienust Poccuiickoi
®eneparnuu nporokoiu ot 3 nekadps 2019 rona N TIK - 48H).
2.Konnenuus npenojaBanus y4eOHOTo mpeaMeTa «ACTPOHOMUS» B 00pa30oBaTeIbHbBIX
opranmzanusax Poccuiickoit deneparuu, peaqn3ymmX OCHOBHBIE 00IIe00pa3oBaTEIbHBIC
nporpaMmel (yTBepxkaeHa pemenueM Komernn MunncrepcTBa npocsenieHust Poccuiickoi
®enepanun nporokon ot 3aexadbps 2019 roxa N I1IK - 4BH).
3.IlpumepHas paboyas mporpaMma OCHOBHOT'O 0011ero oopazoBanus mnpeamera «Ou3uKa»
0a30BbIl ypoBeHb (11 7 — 9 ki1accoB 00pa3oBaTeNbHBIX opranu3anuii). Ogo0peHa pemeHuem
denepanbHOrO yueOHO - METOAMYECKOTO 00bEeIMHEHUS TI0 001IeMy 00pa30BaHUIO (TIPOTOKOIT
3/21 ot 27 centsa6ps 2021 roga). — Mocksa, 2021, - ®I'BHY «MHcTUTyT CTpareruu pa3BuTus
obpazoBanus PAH» [anekrponnsiii pecypc]. —URL:
https://edsoo.ru/Primernaya_rabochaya _programma_osnovnogo_obschego_obrazo
vaniya_predmeta_Fizika_proekt_.htm

PernonajibHblii ypoBeHb
1.Ilpuka3 nenapramenTa oOpa3oBanus benropoackoit obnactu ot 22 nexkadbps 2021 roga
N 3774 «O0 yTBepKIeHUH TIaHa MEPOTIPUITHI 10 peanu3anuu KoHIenuii mpenoaaBaHus
y4eOHBIX peaMeToB «Du3nKay U «ACTPOHOMHUINY.



2.MncTpyKkTHBHO-METOAMYECKOe THChMO «O  mpenomaBanuu  npeamera «Duszmka» B
001eo0pazoBaTeNbHBIX YupexkaeHusx benropoackoi obmactu B 2022 — 2023 yuyeOGHOM rogy».
Y4eOHO — MeTOAMYeCKHIT KOMILTEKT:
1. A.B.II€ppriukun ®usuka. 7 Ki1.: ydeOHUK U1t 0011e00pa3oBaT. YIpeKICHUN. —

M.: lpoda, 2017

2. Tlépeimkuna A.B. ®usuka. 8 ki1.: yueOHUK 17151 00111€00pa3oBat. yUpereHUn. —
M.: Jlpoda, 2018

3. A.B. [Iéppimkun ®usnka. 9 ki1.: yaeOHUK 1J1s1 00111e00pa3oBat. YUperKIeHUN. —
M.: JIpoda, 2019

CornacHo yueOHOMY M1aHy 0011e00pa3oBaTeIbHOTO YUPEKACHUS «3aBUIOBCKAs
OCHOBHas 00111e00pa3oBaTebHas MIKOJIa SIKOBIEBCKOTO TOPOJICKOTO OKPYTra» M KaJIeHIapro Ha
2022 — 2023 yueOHbIii ro Ha n3y4eHne GU3MKU B 7 - 8 Kitaccax OTBOAUTCS 1O 68 4acoB B IoJ
(2 gaca B Hemenio). B 9 kimacce — 102 vaca B rox (3 yaca B Hezeno). B 7 kiacce mpenycMoTpeHo
poBe/ieHUe 7 KOHTPOJIbHBIC PA0OTHI (5 TeMaTHYECKUX, PYOSIKHAsT U UTOTOBasi KOHTPOJIbHAS
pabora), 11 maboparopHbix padot; B 8 kiacce 10 KOHTPOJIBHBIX padboT (7 TEMAaTHYECKUX,
BXOJIHAs1, pyOeHast © UTOTOBasi KOHTPOJIbHAs pabora), 11 maGoparopHbIXx padboT; B 9 kitacce
8 KOHTpPOJIBHBIX paboT (5 TeMaTHYECKUX, BXOHAsS, pyOeKHAsE U HMTOrOBask KOHTPOJIbHASA
paborta), 9 mabopaTopHbBIX padorT.

N3meHeHnnsi, BHeCeHHbIE B pa004yl0 IPpOrpamMmy.

ITpenmer «®Pu3nka» U3yvyaercst Ha ypoBHE OCHOBHOT'O 001ero 00pa3oBaHUs B KaUeCTBE
00s3aTenbHOro npeaMera B 7 — 9 kijaccax M OTHOCHUTCS K MPEAMETHOMN 00s1acTu
«EcTecTBeHHOHAy4YHbIE IPEIMETHI» U PEANU3YETCs 3a CUET YacoB 00s3aTeNbHOM yacTu
y4eOHOro IJjaHa.

B cBs3u ¢ Tem, yTO B y4eOHOM IUIaHE Ha W3yYEHHe MpeIMeTa OTBOAMUTCS 68 yaca B
Hezento B 7 — 8 kiaccax, a He 70 4yacoB, TO B paboueii mporpaMMe YMEHBIIEHO KOJIHYECTBO
4acoB Ha 2 yaca B OTJIMYHME OT aBTOPCKON MpOrpaMMel, a B 9 kiiacce Ha 3 Jaca.

Cpok peanu3zanuu paboyeit mporpamMmsl S JieT.

B cBs3u ¢ BBenennem @I'OC B ypoku 100aBlIeHb! CIEAYIOMINE BUABI KOHTPOJIBHBIX
paboT: BXOJHOU KOHTPOJIb, PYOSKHBII 1 UTOTOBBIN

ITpu coBnazennn nepuoa NpoBeACHUs yIeOHBIX 3aHATUI C KApAaHTUHOM, MaHJeMHUEN 1
T.7. Oy/IeT OpraHn30BaHO MPOBE/ICHNE YI€OHBIX 3aHATHN, KOHCYJIbTAIINI, BEOMHAPOB HA
iatopMax ¢ UCMOIb30BAHUEM PA3IMUHBIX SJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB;

Caenenust OyayT BHECEHBI B KaJIeHIapHO-TEMaTHUECKOE TUIaHHPOBaHUE B rpady
«[Ipumeuanuey. [Ipu HEOOX0MMOCTH JIoMTycKaeTcss HHTErpamus popMm oOydeHus, HaIpuMep
OYHOTO U 3JIEKTPOHHOTO 00YUYEHHUSI C UCIIOJIBb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BaTeNbHbIX
TEXHOJIOTHIA:

[Touck nupopmau

Obmenue

Jlekuun

Koncynpranuu. MoryT ObITh HHIUBUAYATBHBIMU U IPYIIIOBBIMU (HO HE OoJiee 5—7 uenoBek
OJIHOBpeMEHHO0). OHHM MOTYT IPOBOAUTHCA B peasibHOM (4art, Tenedon, ICQ, Skype) u
OTJIO’)KEHHOM (DJICKTPOHHAS 104Ta, OPYyM) BPEMEHH.

CemuHapsl (TpynmoBoe 00CYKIEeHUE CITYIIATESIMU TEMbI Y4€OHOU MPOTpaMMBI IO
PYKOBOJICTBOM IIPETIOAaBaTeNs).

[TpoekTs! (rpynmnoBble, MHAWBUIyaIbHBIE, UCCIIEOBATENbCKHIE, TBOPUECKUE, UH(POPMAIIMOHHBIE,
TEXHUYECKas 6a3a: Bce CepBUCHI MHTEPHETA).

JlabopaTtopHO-TIpaKTUYECKUE 3aHATHSI.

WNunuBunyansHble 3a1anus (3cce, pedeparsl, 3a1a4u v ap.)



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

W3yuyenue Qu3Mku Ha YpPOBHE OCHOBHOIO O0OIIEro o0O0Opa30BaHHUS HAMNpPaBIEHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

— IPOSIBJICHHE MHTEPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (pU3HYECKOM
HayKU;

— [IEHHOCTHOE OTHOLIEHHE K IOCTHXKEHUSIM POCCUICKUX YUEHBIX-(DU3HKOB;

2) rpaIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTHUBHOMY y4YacCTHIO B 00CYKJI€HUU OOIIECTBEHHO 3HAYUMBIX M ATHUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IIPUMEHEHUEM JOCTHUKCHUH (PU3UKU;

— OCO3HaHHE BAXHOCTU MOPAJIbHO-3THYECKUX IPUHLIUIIOB B IEATEIILHOCTH YUYEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPUSITHE ICTETHUECKUX KauecTB (PU3MYECKOW HAayKd: €€ rapMOHUYHOTO MOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

— OCO3HAHME LEHHOCTU (PU3MYECKON HAayKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHMS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIIONIEH KYJIbTYPBI;

— pa3BUTHUE HAYYHOH JIF0003HATEIHHOCTH, MHTEPECA K UCCIEI0BATENbCKON eI TENbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:

— OCO3HaHME LIEHHOCTH 0e30macHoro obpasa KHU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaXXHOCTU TMpaBWI OE30MacHOrO TMOBEACHHUS Ha TpaHCIOpTe, Ha JA0porax, cC
ANEKTPUYECKUM U TETJIOBBIM 00OPYI0BAaHUEM B IOMAIIHUX YCIOBUSIX;

— c(hopMHpPOBAaHHOCTH HaBbIKa pediekcuu, MpU3HaAHHE CBOETO IMpaBa Ha OIIUOKY U TaKOTO
e IIpaBa y Jpyroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHUSA:

— aKTHBHOE y4yacTHE€ B pEIIeHHH MPaKTHYECKHX 3a7ad (B paMKax ceMbd, 00pa3oBaTelbHOM
OpraHM3aluu, Tropoja, Kpas) TEXHOJOTMYECKOW U  COLMAJbHOW HaIpaBIEHHOCTH,
TPeOYIOMIHMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

— UHTEpEC K MPaKTHUYECKOMY H3YUEHHIO podeccHil, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3IK0I10THYECKOr0 BOCTIMTAHUSA

— OpHUEHTalus Ha MpUMEHEeHHe (QU3MYEeCKUX 3HaHWM s pelieHus 3agad B oljacTu
OKpY’Karollel cpenbl, MIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX MOCJEICTBUN
JUISL OKPY>KarOILEeH CpeJibl;

— OCO3HaHHUE TTI00aJIBbHOrO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel X peleHus;

8) ajanTannu K N3MEHSIOIIMMCS YCJIOBUSAM COLUAILHON U MPUPOIHOH CPebl:

— MOTpeOHOCTh BO B3aUMOJACWCTBUM TPH BBIMOJIHCHUH WCCIECIOBAHUI H IMPOCKTOB
(bu3nyecKoil HaNpPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM APYTHUX;

— IMOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IESTEIbHOCTD;



e — 1oTpeOHOCTH B (OPMHPOBAHWU HOBBIX 3HAHUH, B TOM uHcie (HOPMYIMPOBATH HJIEH,
MIOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

e — Oco3HaHHUE JAe(HPUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

® — [UTAHUPOBAHHE CBOETO PAa3BHUTHUS B IPUOOPETCHUH HOBBIX (PM3MUYCCKUX 3HAHHIA;

® — CTpPEMJICHHE aHAJTM3UPOBATH U BBIABJIATH B3aUMOCBSI3H IIPUPOABI, O0IIECTBAa U SKOHOMHKH,
B TOM YHCJIE C UCIIOJIb30BaHNEM (pU3NYIECKUX 3HAHUM;

® — OIEHKa CBOMX MACHCTBHH ¢ Y4ETOM BIHMSIHUS Ha OKPYKAIOIIYI0 Cpeay, BO3MOXKHBIX
IJ100aJBHBIX TOCIIEACTBUM.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesymbraTe oOcBOeHHMsS mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi y oOyuatomierocs OyayT c(hOpMHUpPOBaHbBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME I103HABaTEIbHbIC YHHMBEpCAJIbHbIE Yy4yeOHbIE JEHCTBHUS, KOMMYHUKAaTHBHbBIE
YHUBEPCAJIbHBIE YUeOHBIE ICHCTBYS, PETYIIATUBHBIC YHUBEPCAIbHBIC YIeOHBIE ICHCTBHUS.

ITo3naBaTe/IbHBbIe YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:
® BBLISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKU OOBEKTOB (SIBIICHUIN);
® YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKALIUN, OCHOBAHMS JJIs1 0000IIEeHUs 1
CpaBHEHUS;
® BBISIBIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUHUs B paccMaTpuBaeMblX (haKkTax, JAHHBIX H
Ha6J'IIOI[CHI/I$[X, OTHOCAIIUXCA K (1)I/IBI/I‘~ICCKI/IM SIBJICHUAM
® BBLISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3W TPH HU3Y4YeHUU (GUBUYECKUX SBICHUU H
nmponeccoB, JAcjaTb BbIBOJALI C HCIOJB30BAHUCM ACAYKTHBHBIX W HWHAYKTUBHBIX
YMOSaKHIOquHﬁ, BbBIIBHUT'ATh T'MIIOTE3bI O B3AUMOCBA3AX (1)I/I?,I/ILIGCKI/IX BCJIMYHH,
® CaMOCTOSITEIbHO BBHIOMpATh CIOCO0 pelieHus: yueOHoH (u3nueckoi 3agaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHHs, BBIOOp HamOoiee NOIXOAAIIETO € YYETOM
CaMOCTOSITENIbHO BBIJIEJICHHBIX KPUTEPUEB).
ba3zoBble ucciienoBare/ibCKue AeMCTBUA:
® [ICII0JIB30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT TO3HAHMUS;
® [IPOBOJIUTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIN (PU3NUECKUit
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHNE (PU3UUYECKOTO SIBICHUS;
® OIICHWBAaTh Ha NPUMEHMMOCTb U JIOCTOBEPHOCTh HMH(OPMAIUIO, MOJYYECHHYIO B XOJI€
MCCJICTOBAHMSI UITU DKCTIEPUMEHTA;
® CaMOCTOSTEJIEHO (OPMYIHPOBATH 00OOIIEHNUS U BBIBOABI MO pe3yibTaTaM MpOBEIEHHOTO
HaOJIIOICHUS, OTIBITA, UCCIICOBAHNS,
® [I[POrHO3UPOBATh BO3MOXKHOE JalIbHElIIee pa3BUTHE (PU3NYECKUX MPOLIECCOB, a TaKXKe
BBIIBUTaTh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.
Patora ¢ undopmaunmeii:
® IPUMEHATh PA3IMYHBIE METOJbl, MHCTPYMEHTHl W 3alpoChl NpPU IOHCKE U OTOOpe
WH(OpMAIUK WM TaHHBIX C YIETOM MPEIIOKEHHON yueOHOM Pu3nyueckor 3aaauu;
® AHAJIM3UPOBATh, CHUCTEMATU3UPOBATh U HHTEPIPETHPOBATH HHPOPMAIMIO PA3TUYHBIX
BUJIOB U (pOPM IIPECTABICHHUS;



® CAaMOCTOSITEJIBHO BBIOMpATh ONTUMANbHYIO (opMy mpencTaBieHUs HHPOPMALUU U
WUTIOCTPUPOBATh pelIaeMble 33/a4d HECIOXHBIMH CXEMaMH, JHarpaMMaMH, WHON
rpadukoii 1 UX KOMOMHAIIUSIMH.

KoMMyHUKaTHBHbIE YHHBepcaJlbHble Y4eOHbIe JelcTBHA:

®B X0JI¢ OOCYXIeHHs Y4eOHOro MaTepuaia, pe3yJbTaToB JabOpaTOpHBIX padoT u
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HalleJIeHHBIE Ha PELICHUE 3aJa4l U MOAJIep)KaHue 0JIaroXeaaTeIbHOCTH OOIICHHS;

® COMOCTABIATh CBOM CYXKACHUS C CYXKICHHAMU JPYTUX YYaCTHUKOB JHAJOra,
OOHApYKMUBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

® BEIPA)KaTh CBOIO TOUYKY 3PEHUs B YCTHBIX M MMCbMEHHBIX TEKCTaX;

eIyONIMYHO  TPEACTABIATh  PE3YJAbTAThl  BBINOJHEHHOTO  (PU3UYECKOTO  OIBITa
(9KCTIEprMEHTa, HCCIICIOBAHUS, IPOCKTA);

® IOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUAYAIbHOU paOOTHI IPU
peLIeHUH KOHKPETHOH (PH3NUECKOM MPOOIEMBI;

e [[PUHUMATh IITM COBMECTHOM JESTEIBHOCTH, OpPTaHMW30BBIBATH JEHCTBHA 1O €&
JOCTHKCHUIO: PACIPENENIATh PO, 00CYXKIaTh IMPOLECCHl U PE3yJIbTaThl COBMECTHOM
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

® BHINIOJIHATH CBOIO YacTh palbOThI, JOCTUTas KayeCTBEHHOTO pe3yJbTaTa II0 CBOEMY
HAIPaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTUMH WICHAMUA KOMaH/IbI;

® OLICHMBATH KaYECTBO CBOETO BKJIaJa B OOLIMH MPOIYKT IO KPUTEPUSIM, CAMOCTOATEIEHO
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA

Camoopranusauus:

® BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYAlUsX, TPEOYIOUIMX Ul PELIeHUs
(bu3nyecKuX 3HaAHMI;

® OPUEHTHPOBATHCS B PA3IUYHBIX MOJAXOAaX MNPUHATHUA pelleHUd (MHAWBUAYAIBHOE,
NPUHSATHE PEIICHHS B TPYIITE, TPUHATHE PEIICHUH TPYIIIOi);

© CaMOCTOSITENIBHO COCTaBJIATh AalTOPUTM peuleHuss (GU3NYeCKOM 3ajaud WM IUIaHa
UCCIIEIOBaHMUSI C YYETOM HUMEIOIINXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MpeAaracMble BApUaHThI peIICHUI;

e f1eN1aTh BHIOODP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJ/Ib, SMOLUOHAIBHBIH HHTEJIEKT:

® [aBaTh a/IEKBaTHYIO OIIEHKY CUTYallUU U IpeiaraTh IJiaH e€ H3MEHEHNU

® OOBSICHSITh MPUYWHBI JOCTIOKEHUS (HEIOCTIIKEHHS) Pe3yabTaTOB JCSITEIbHOCTH, aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

® BHOCHTh KOPPEKTUBHI B JIEATEILHOCTh (B TOM YHCIIE€ B XOJ BBIMOJHEHHS (HU3UIECKOTO
UCCIICIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, M3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

® OIICHHMBATh COOTBETCTBHE PE3Y/IbTaTa LIEIH U YCIOBUSM;

® CTaBUTH ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJ€ CIOpa WM TUCKYCCHH Ha HAYYHYIO
TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHUKY APYTOro;

®IpU3HABATh CBOE MpaBO HA OMMOKY NpHU peUmieHHH (GU3UYECKUX 3agad WId B
YTBEP)KICHHUSX HAa HAyYHBIE TEMBI M TAKOE XK€ MPaBo APYroro.



INPEJIMETHBIE PE3YJIBTATbBI

K xoHuy oOyuenust B 7 Kjacce NpeIMETHbIE pPe3yibTaThl HA Ga30BOM YpPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:

® ICIIOJIb30BATh  MOHATHA: (U3MYECKMEe U XUMMYECKHE SBJICHMSA, HaOINI0JIeHHeE,
OKCIEPUMEHT, MOJIENb, TUIOTE3a, CAMHULBI (PU3MUYECKHX BEIWYHMH, aTOM, MOJIEKYIa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, razoo0pa3zHoe), MEXaHUYEeCKOoe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IMPSAMOJIMHEHHOE),  TpaeKTOpHs,
paBHOAEHCTBYIOIas cuia, Aedopmanus (ynopyras, IUIacTUYecKas), HEBECOMOCTb,
COOOILAOIINECS COCY/IbI;

e pa3nyath SABJICHUA (IUPPy3us, TEIIOBOE IBM)KEHUE YACTHUI[ BEIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKEHUE, MHEPLUs, B3aUMOJEICTBUE Tell, paBHOBECHE
TBEPABIX T C 3aKPEIUIEHHOM OChbIO BpalleHMs], Iepeadya JaBJICHUS TBEPIBIMU
TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOC(EepHOe JaBiIeHue, IJIaBaHue Tell, IPeBPaLeHUs
MEXaHUYECKOM SHEpIrun) 1o OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

® pacro3HaBaTh IPOSIBIECHUE M3YYEHHBIX (PU3NYECKHUX SIBICHUH B OKpYXarollleM MHUpE, B
TOM 4Yucie (pu3MuecKue SBICHHS B MPHPOJE: NMPUMEPHI ABIKEHHS C PA3TUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOAE, ACHUCTBUE CWIBI TPEHHS B NPUPOLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJaBaHHUE DbIO,
pblYary B Teje YeloBeKa, IPU 3TOM IEepeBOIUTHh MPAKTHUYECKYIO 33Jauy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TPU3HAKH) (PU3NUECKUX SBIICHUI;

® ONMCHIBATh M3yYCHHbIE CBOMCTBA Tel W (U3UYECKUE SIBICHUS, UCIONb3Ys (U3NUECKUe
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BPEMs, MYTb, CKOPOCTb, CPEIHSsS
CKOpOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tejla, CWila TPEHHs, JaBlIEHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHW4eckas pabora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro AECUCTBUS
MEXaHU3MOB, KMHETUYECKasi W MOTEHLUaJIbHAsl 3HEPIus), IpU ONHCAHUU IPaBUIBHO
TPaKTOBaTh PU3NYECKUI CMBICI UCIIONb3yEMbIX BEIMYMH, UX 0003HAYECHUS U €TUHULIBI
(GU3NUEeCKUX BEIUYMH, HAXOMUTHh (DOPMYIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUUECKYIO
BEIMYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH Tpa(UKH H3Y4YEHHBIX 3aBUCHMOCTEH
(UBUYECKUX BEIUYHH,

® XapaKTepu30BaTh CBOWMCTBA Tel, (U3NUYECKUE SIBICHUS M MPOLECCHI, UCIIOJIb3Ys MpaBuiia
CJIOKEHHMsI CHJT (BJIOJIb OJIHOM MpsiMoit), 3akoH ['yka, 3axoH Ilackains, 3akoH Apxumena,
NpaBUJIO paBHOBecHs pbluara (OJ70Ka), «30JI0TO€ TMPaBHIO» MEXaHUKH, 3aKOH
COXpaHEHMsI MEXaHMYECKOW SHEPrHM, NMPH 3TOM JIaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMaTHUECKOE BBIPAKEHMUE;

© O0BSCHATH (PU3HUECKUE SIBICHUS, POLIECCH U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallul  IPAKTUKOOPHMEHTHPOBAHHOIO  XapakTepa:  BBIABIAATH  NPUYMHHO--
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 JTOTUYECKHX IIaroB ¢ OMopoit Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PHU3MUECKUX SBJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

epemarh pacu€THbIE 3a7aud B 1—2 JCWCTBUS, HCHONB3YS 3aKOHBI U (DOPMYIIBL,
CBs3pIBalOIME (U3MUECKHE BEIMYMHBI: Ha OCHOBE AaHalW3a YCJIOBHUA 3aJaud
3allUCBIBaTh KPATKOE YCIIOBHUE, MOACTABIATH (U3NYECKHUE BEIMYUHBI B (HOPMYIBI U



MPOBOAMUTH PAcU€Thl, HAXOJUTh CIPABOYHbIC JaHHbIE, HEOOXOIMMBIC AJIS PELICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYSHHOU (PU3UYECKON BEIMUHHBI,

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTH MPHU MOMOIIU (PU3NYECKUX METOJIOB,
B OIIMCAaHUU HCCIENOBAaHUS BBIACIATH IPOBEPSIEMOE IPEANOIOKEHUE (TUIIOTESY),
pa3ianyaTh ¥ MUHTEPHPETUPOBATH MOJIYYCHHBIH pe3yNlbTaT, HAXOAUTh OLIMOKU B XOJE
OIBITA, JEJIaTh BHIBOJBI I10 €r0 PE3yJIbTAaTaM,

® [IPOBOJUTH OMBITHl MO HAOMIOACHUIO (U3MUYECKUX SIBICHUN WM (U3NYECKUX CBOMCTB
Ten: (opMmynaHpoBaTh MPOBEpPAEMbIE MPEANONIOKEHHs, COOUpaTh YCTAaHOBKY W3
NPEIOKEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIBITA M (POPMYITUPOBATH BHIBOJIBL;

® BBLITIOJIHAT MPSIMBIE M3MEPEHUsl PACCTOSHUSA, BPEMEHHU, MacChl Teia, 00bEMa, CUJIBI U
TEMIIEpaTypbl C HMCIOJIB30BAaHHEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aHMCHIBATH
MOKAa3aHUsl TPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHOM MOTPENTHOCTH U3MEPCHHIA,

® [I[POBOJIUTh HCCIICJOBAHUE 3aBUCHMOCTH OJHOW (DMU3NYECKON BEIUYMHBI OT APYroi C
HCIOJIb30BaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PABHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJla, CUJIbl TPEHUS CKOJIbKEHHUS OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMIAIn
COIPUKOCHOBEHUS TEJI, CWIbI YIIPYTOCTH OT YIJIMHEHHWs INPYKHUHBI, BBITAIKUBAIOIIECH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBHU TIJIaBaHWS TN, YCIOBHH pPaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4e€OHOTO HCCJEOBaHUS, COOMpaTh YCTAaHOBKY M  BBIINOJHSATH
U3MEpEeHUs, cleaysl MpPeIoKEHHOMY IJIaHy, (PUKCUpPOBAaTh pPEe3yJIbTaThl MOJYYEHHOMN
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJIE MPEUIOKEHHBIX TaOIMIl M TpaduKoB,
JlenaTh BBIBOJBI 110 pe3yabTaTaM UCCIICI0BAHMNS;

® [IPOBOJIUTh KOCBEHHBbIE M3MEpEHUs (PU3MUECKUX BEIMYUH (IUIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrO Tejla, CWila TPEHHsI CKOJIBKEHHMs, [aBJICHHE BO3/1yXa,
BBITAIKMBAIOIIAs CHJIA, JEHUCTBYIOIIAs Ha TMOIPYXKEHHOE B KUAKOCTh TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenys MpPeasioKEeHHON
UHCTPYKILMU: IPU BHIMOJIHEHUH U3MEPEHUI cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYMCIIATH 3HAYEHUE NICKOMOU BEJIMYNHBI;

ecoOm0laTh NpaBUJIa TEXHUKM Oe3omacHOcTH mpu pabore ¢ J1aboOpaTOPHBIM
00opy0BaHUEM;

e yKa3plBaTh MPHUHIMIIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOHCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMIAIOIINECS COCYyIbl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

® XapaKTepU30BaTh MPUHIIMIIBI JEHCTBHS N3yUYEHHBIX MPHUOOPOB U TEXHHUUYECKUX YCTPOUCTB
C ONOpOH Ha WX OMHUCAHUS (B TOM YHUCIIE: MOAIIUIHHUKH, YCTPOHCTBO BOJOINPOBO/A,
THJIPABIUYECKUN Mpecc, MaHOMETp, BBICOTOMEp, IOPIIHEBOW HAcoC, apeoMerp),
UCIIOJNIb3YSl 3HAHUS O CBOMCTBAaX (PM3MYECKUX SIBICHUN W HEOOXOAMMbIE (PU3NUYECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

®[IPUBOAMTH MpPHUMEPHl (HAXOOUTh HMH(OpPMAIMIO O TpUMepax) MPAKTUYECKOTO
UCIIONIb30BaHUsl (U3MYECKUX 3HAHUM B TOBCEAHEBHOM JKHM3HM Il OOecreyeHus
0€30MacCHOCTH TpH OOpaIleHuH C NPUOOpPaMU U TEXHHUYECKUMH yCTpOMCTBaMu,
COXpaHEHHsI 3/I0pOBbSi M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO TIOBEACHUS B
OKpYKalollleil cpee;



® OCYIIECTBIISAITH OTOOP MCTOYHHKOB HH(poOpManuu B VHTEpHETE B COOTBETCTBHH C
3a/IaHHBIM IIOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIINUXCS 3HAHUN U IyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIHIO, KOTOPAst SBJISAETCS MPOTHBOPEUYUBON
WJIA MOXET OBITh HEJJOCTOBEPHOM;

® ICTIOJIb30BATh MPH BBHIMOJHEHUH Y4YeOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
($U3NUeCKOro CcoAep)KaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMAMU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpMAIUU U3
OJIHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e co3/1aBaTh COOCTBEHHBbIE KpaTKHUE MUCHbMEHHBbIE M YCTHBIE COOOLIEHHS HAa OCHOBE 2-3
HMCTOYHUKOB MHPOpMAIK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE IMYOJIUYHO AeNaTh
KpaTKue COOOIIEHMSI O pe3yibTaTax MPOEKTOB WM YY€OHBIX HCCIIEI0OBAaHUM, IPU 3TOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MMOHATHHHBIA ammapaT Kypca (U3HKH,
CONPOBOXAATh BBICTYIIJIEHUE ITPE3EHTALIUEH;

®IpY BBHINOJHEHUHM Y4YEOHBIX MPOEKTOB U HCCIEIOBaHHUM pacrpeneisTh 00g3aHHOCTH B
rpYyIIIE B COOTBETCTBUHM C IOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTH 32 BBIITOJIHEHUEM TUIaHA
NeCTBUHM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JACATEIBHOCTH TPYIIIHI,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJEHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIUX.

K konmy oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® 1ICIIOJIb30BaTh IOHATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE ATOMOB U
MOJIEKYJ, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAIUIMUYECKHE U aMOp(HBIE Tena,
HACBILICHHBIA M HEHACBIIIEHHBIN Map, BIAKHOCTh BO3/lyXa, TEMIIEpPATypa, BHYTPEHHSIS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
1oJIe, TPOBOJHUKH W JAUDJIEKTPUKH, MOCTOSIHHBIA 3JIEKTPUYECKUU TOK, MAarHUTHOE
T0JIE;

epa3nnyaTh SBJIECHUS (TEIUIOBOE pACHIMpEeHHE M CXKaTue, TeIulonepeaaya, TeIIoBOe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEeHHe, KOHJIEHCAllUs,
IIJIaBJICHUE, KpUCTaJUIM3aLs (oTBepaeBaHue), KHUIICHHE, TerJIoneperaya
(TEenIonpoBOJHOCTh, KOHBEKIUS, WU3JIyYE€HHUE), AJIEKTpU3aLUs Tell, B3aUMOJICHCTBUE
3aps0B, ACUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aHMOJEHCTBHE
MarHuTOB, JACHCTBME MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHas
UHAYKIMS) TIO0 ONHCAaHUI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSIBIIEHUE M3YYEHHBIX (U3NYECKUX SIBJICHUHN B OKpYXalolleM MHUpE, B
TOM yucie (U3NYecKUe SBJIEHUS B TPUPOJIE: TOBEPXHOCTHOE HATSKEHHE U
KalMWUISpHBIE SIBIEHUS B MPUPOJAE, KPUCTALIBI B mpupoae, uznydeHue CounHila,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTpUYECKUE SBJIEHUS B arMmocdepe, JJIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, JApeid MOoJII0COB, pOJib MAarHUTHOTO MOJS IS JKU3HHM Ha
3emiie, MOJISIPHOE CHSIHUE, TIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a]auy B y4eOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBIICHHIA,

® ONMCHIBATh M3yYCHHbIE CBOMCTBA TeN W (PU3UYECKUE SIBICHUS, UCIIONb3YS (PU3UUECKUE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJeiIbHas
TEIJIOEMKOCTh  BEUIECTBA, YJENbHAs TEIUIOTA IUIABJIICHMS, YJAEJIbHAas TEIUIoTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CTOPaHUsl TOTUIMBA, KOA(DQPHUIIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3AYyXa, JJIEKTPUUYECKUU



3apsAl, Cuia TOKA, DJIIEKTPUYECKOE HANpsIKEHHE, CONPOTHBICHUE IPOBOJHUKA,
YZI€JIbHOE COIIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTh 3JIEKTPUUECKOT0 TOKA), IIPU
ONUCAaHUM TMPABUIBHO TPAKTOBATh (U3NYECKUH CMBICI HCIOIb3yEeMbIX BEIUYHMH,
0003Ha4YeHHs] U €AMHULIBI (PU3UUECKUX BEIMYUH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEJIMYUHY C JPYTMMH BEJIWYMHAMH, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKHUX BEINUMH;

® XapaKTepu30BaTh CBOWMCTBAa Tes, (U3NYECKUE SBJICHHUS U IPOLECCHI, HCIONb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHUS BEIIECTBA,
IOPUHLIMAIT CYNEPHO3UIMKU ToJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsana, 3akoH Oma i yyacTka nenu, 3akoH J[kxoyns—JleHna, 3akOH COXpaHEHHs
SHEPTUH, MPH STOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHAa M 3alUCHIBATH €T0
MaTeMaTUYECKOE BbIPAKEHUE;

© O0BSICHATH (PU3UYECKHE IPOIIECCHI M CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
[IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUUMHHOCIEICTBEHHBIE CBS3H,
CTpOUTh OOBsICHEHHE M3 1—2 JOrMYecKux MIaroB ¢ OMOpod Ha 1—2 H3Y4YEeHHBIX
CBOICTBa (PU3UYECKUX SBICHUH, PU3NUECKIX 3aKOHOB HIIM 3aKOHOMEPHOCTEH;

epemiath pacuy€THble 3a7aud B 2—3 JEHCTBUS, WCIONB3Yysd 3aKOHBI U (OPMYIIBI,
CBs3bIBaOIIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4yu
3alMChIBaTh KPATKOE YCJIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JJISl PELICHUs 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE IJIsl €€ PeIICHUs, IPOBOJUTH Pacu&Thl U
CpaBHUBATh MOJIyUEHHOE 3HaUeHHe (PU3NUECKON BETMUHUHBI C U3BECTHBIMU JAHHBIMU;

® pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIINUTh MPHU MOMOIIU (PU3NYECKUX METOJIOB,
UCIIONIB3YSl OIHCAHUE HCCIEIOBAHUS, BBIAEIATH IPOBEPSAEMOE IPEAINIOJIOKECHHE,
OIICHUBATH MMPABUIILHOCTh NOPSJIKA MPOBEICHUS UCCIIEA0BAHUS, 1€T1aTh BHIBOL;

® [IPOBOJIUTH OMBITHI 10 HAOIIOJCHUIO (PU3HUECKUX SBJICHUN MIIN (PU3NYECKUX CBOMCTB TEJ
(KanmwIIsipHbIE  SIBJIEHMSA, 3aBHCHUMOCTb JIaBJI€HMS BO3AyXa OT €ro o0béMa,
TEMIIEPATYPbI, CKOPOCTH MPOIIECCa OCTHIBAHUS U HarPEBAHUS MPU U3ITyYEHUH OT 1IBETa
U3Iydaoume (moryomaroniei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIEPATYPbl JKUIAKOCTH W IUIOIIAJU €€ IIOBEPXHOCTH, DJJEKTpHU3alus Tel U
B3aMMOJICHCTBHE AJIEKTPUUECKUX 3apsiiOB, B3aHMMOJECHCTBHE MOCTOSHHBIX MAarHUTOB,
BH3YaIM3alisl MArHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENS
MOCTOSIHHOTO TOKa): (hOpMyJIHpOBaTh TMpOBEPSEMBbIE MPEANOI0KEHUs, COOUpPATh
YCTAaHOBKY M3 MPEVIOKEHHOTO0 O0Opy/lOBaHUS, ONUCBHIBATH XOJ OMbITA U
(bopMyTUPOBAThH BHIBOJIBI;

® BBINIOJIHATH TPSIMbIE U3MEPEHUsI TeMIepaTyphbl, OTHOCUTEIbHOW BIAKHOCTH BO3AYXa,
CWJIBI TOKA, HANpsDKEHUS C MCIOJIb30BAaHMEM aHAJIOrOBBIX MPHUOOPOB U JIaTYMKOB
(¢U3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyJIbTaThl H3MEPEHUH ¢ Yy4ETOM 3aJaHHOMN
abCOJIIOTHOW MOTPEIIHOCTH;

® [IPOBOJIUTH MCCIIEJOBAHUE 3aBUCHUMOCTU OJHOW (DPU3NYECKON BEITUYMHBI OT APYrou ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUH (3aBUCHUMOCTb COIPOTHUBIICHUS NPOBOJHUKA OT
€ro JUIMHBI, TUION[AJAN MOMEPEYHOT0 CEYEHUs M YJEIbHOTO CONPOTHBIICHHS BELIECTBA
IIPOBOJIHHKA, CHJIBI TOKA, HIYILETO Yepe3 NPOBOJHUK, OT HAMPSKEHUs HA TPOBOIHUKE,
UCCIIEOBAaHKUE TIOCJIEI0BATEIbHOTO U IApaJUIEIBbHOTO COEJUHEHUM MPOBOJHUKOB):
IUITAHUPOBATh MCCIIEI0OBaHUEe, cOOMPATh YCTAHOBKY M BBINOJHATH M3MEPEHHs, CIEays



IPEUIOKEHHOMY IUIaHy, (UKCUPOBATh PE3yJbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHUJIE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHMUS;

® [IPOBOJIUTh KOCBEHHbIE HM3MEpeHHs (U3NYECKUX BEIMUYUH (yAelbHas TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJIEHUE NIPOBOJHUKA, PA0OTa U MOIIHOCTh 3JIEKTPUYECKOI'O TOKA):
IUIAHUPOBAaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIeays
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

ecoOm0laTh IpaBUIa TEXHUKM Oe3omacHocTH mpu pabore ¢ JabOpaTOPHBIM
00opyI0BaHUEM;

® XapaKTepU30BaTh MPUHLHUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C ONOpPOM Ha MX ONUCaHMA (B TOM YHUCIIE: CUCTEMa OTOIUIEHHUS JOMOB, TMTPOMETP,
napoBast TypOWHA, aMIlepMeTp, BOJBTMETP, CUETYMK SICKTPHUYECKOW HSHEPIuH,
AJIEKTPOOCBETUTENbHbIE MPUOOPHI, HArpeBaTENIbHbIE AJIEKTPONPUOOPHI (IIPUMEPHI),
JIEKTPUUECKUE MPEIOXPAHUTENIHN, SJIEKTPOMArHUT, 3JIEKTPOJIBUIATENb IOCTOSHHOTO
TOKa), HCIONb3Yys 3HAHUS O CBOMCTBAaX (PU3MUECKUX SBICHUM M HEOO0XOAUMBIE
¢uznyecKkue 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEpPUTENIbHBIE NPUOOPHI 110
cXeMaM M CXEMaTHYHBIM PHCYHKaM (PKUAKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABUraTellb BHYTPEHHErO CTrOpaHMs, 3JEKTPOCKOIl, PEOcTar), COCTaBIISATh
CXEMBI 3JIEKTPUYECKHUX LIeNed ¢ MOCIE0BaTEeIbHBIM U MapauleIbHbIM COCIUHEHUEM
AJIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHUSI JIEMEHTOB IEKTPUUECKUX LIETICH;

®[IPUBOAMTH MpHUMEPHl (HAXOOUTh HMH(OpPMAIMIO O TMpUMepax) MPAKTUYECKOrO
UCTIOIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJHEBHOW JKM3HHM IS 0OECreUYeHUs
0e30macHOCTH TpU OOpalleHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJIOJEHUS HOPM OKOJIOTUYECKOTO TIOBEJCHHUSA B
OKpYXKarolleu cpee;

® OCYILECTBIIATh MOUCK MH(OpMaIuu (usnyeckoro cogepkanus B IHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HAHUM M MyTEM CpaBHEHUS JIOTOJHUTENBHBIX HMCTOYHHUKOB BBIACIATH
UHPOPMALINIO, KOTOPast SBJISETCS MPOTUBOPEUNBON MITH MOXKET OBITH HETOCTOBEPHOM;

® [ICTIOJIb30BATh NPHU BBHIMOJHEHUM Y4YEOHBIX 3a/laHUil Hay4YHO-TIONYJISPHYIO JHUTEPATypy
(GU3NIECKOTO CO/epKaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetn HHTepHer,
BJIAJIETh NMPHEMaMH KOHCIEKTHPOBAHUS TEKCTa, NMpeoOpazoBaHHs WHGOpPMAIUU W3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3/aBaTh COOCTBEHHBIE IHCHMEHHBIE M KpaTKHEe YCTHbIE COOOIIeHHs, 00001as
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (DPU3UUECKOTO COAEP)KaHUs, B TOM YHUCIIE
nyOIMYHO  TPEJCTaBISITH  Pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
NeSITeTbHOCTH, TIPH 3TOM TPaMOTHO HCIIOJIb30BaTh W3YUCHHBIN TOHSATUHHBIN ammapar
Kypca (pHU3UKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;

®IIpH BBINIOJHCHUM YYEOHBIX TPOCKTOB W HCCIEAOBAHWHA (PH3MUECKUX IPOIECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIMIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIIEIUTh 32 BBINOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTUPOBATh €ro, aJeKBAaTHO
OLICHMBaTb  COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  TPYNIbI, BBICTPAUBATh
KOMMYHHKaTHUBHOE B3aMMO/IECHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3pellaTh KOH(IUKTHI.

K xonuy oOyuenust B 9 Kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

® ICTIOJIB30BATh IOHATHUSA: CHCTEMa OTCYETa, MaTepualibHasi TOYKA, TPACKTOPHUS,
OTHOCHUTEJILHOCTh MEXaHMUECKOTO JBIKEHUS, nedopmanus (ynpyras, miacTudeckas),



TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W MEpErpy3KH, ILEHTP
TSOKECTH, a0CONMIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHWUYECKUe KOJNICOaHWsI W  BOJHBI, 3BYK, HHQPa3ByK H  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhl HCIyCKaHWs W ToOronieHus, anbda, Oera- M ramma-
W3JIy4€HHUS], U30TOIbI, SiZICpHAst SHEPIeTHKA;

e pa3nuyaTh SIBICHUA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHENHHOE JBUXKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE, CBOOOIHOE MaIeHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJCHCTBUE TEJ, PpEAKTUBHOE JBUYKEHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe M BBIHYXKIEHHbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JBWIXKEHHE, OTpPaXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPAHECHHE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3I0KEHUE
0ermoro cBera B CIEKTP M CJOXKEHUE CIEKTPAIbHBIX I[BETOB, IUCIIEPCUS CBETA,
€CTeCTBEHHAsI PaJUOAKTHUBHOCTh, BOZHUKHOBEHHE JMHEHUATOr0 CHEKTpa H3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

® pacrio3HaBaTh MPOSBIICHUE M3YYCHHBIX (DH3UYECKUX SBICHHUHA B OKpY)KarOIIeM MHpe (B
TOM 4YHclie (PU3HYSCKUE SBIICHUS B TPUPOJIC: MPHIMBEI U OTIIUBEI, JIBIKCHUE TUIAHET
ConHe4yHOM cUCTEeMbl, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LlyHAMH, 3XO, I[BE€Ta Tel,
ONTHUYECKHUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JICUCTBHE  BHJIUMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHMM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢doH, KOCMHUYECKHE IIy4d, PaAHUOAKTUBHOE W3JIyYeHHE TMPUPOIHBIX MHUHEPAJIOB,
JIECTBUE PaJIMOAKTUBHBIX M3JIyY€HHI Ha OpPTraHU3M YEJOBEKa), PU 3TOM MEPEBOAUTH
MPaKTUUYECKYIO0 3a/adyy B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBONCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

® OTIMCHIBATh M3Y4YEHHBIE CBOMCTBA TeNl W (PU3UUYECKUE SIBIICHUSI, UCIIOIB3YS (U3UUECKUE
BEITMYUHBI (CPEIHsIST 1 MTHOBEHHAs CKOPOCThH Tejla MpPU HEPaAaBHOMEPHOM JIBHKCHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTO TMAaJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHJIBI, MEXaHWYEeCKass padoTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUS TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TTOTEHITHATBHAS SHEPTHS CKATOM MPY>KUHBI, KHHETHYECKAs
DHEprus, TOJHAas MEXaHWYecKash HSHEprusi, MepuojJ M YacToTa KojeOaHWM, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIOMIICHUS
cpenpl), TP OMUCAHWU TPABHIHBHO TPAKTOBATh (PU3MUECKHH CMBICT HCIIOIB3YEMbIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UUYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BETUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYMH;

® XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKHE SBICHHUS U TMPOLECCHI, UCIONB3Ys 3aKOH
COXpAHEHHUsI HPHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPHO3ULIUA CHII,
MIPUHIUIT OTHOCUTEIBHOCTH [ "anmuies:, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHUs] UMITYJIbCA,
3aKOHBl OTPaXEHUS W TMPEIOMJICHHsS CBETa, 3aKOHBl COXPAHEHUS 3apsAl0BOTO H
MacCoOBOTO YHCEN TMpU SACPHBIX peaKkUHsiX, MOpU HTOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKCHHUE;

® 00BSCHATH (PU3MUECKHE MPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CUTYaIIHid
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISTh MPUUYUHHO-CIIEICTBEHHbIE CBSI3H,



CTPOUTHh OOBSCHEHHE U3 2—3 JIOTMYECKUX IIaroB C OMOpOM Ha 2—3 H3y4EHHBIX
CBOMCTBA (PU3MUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiath pacuéTHbIe 3a/a4il (OMUPAOIIMECs HA CUCTeMY M3 2—3 ypaBHEHUH), UCIONb3YS
3aKOHBI U (OPMYIIBI, CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHaln3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISABISATH HEAOCTAIOUINE MU
U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJbI, HEOOXOIUMBIE Ui PEIICHUs,
MPOBOAWTH pPAcu€Thl W OIEHUBATh PEATHCTUYHOCTh TIOJYYCHHOTO 3HAYCHUS
(bU3HYECKON BEIMYNHBL;

® pacro3HaBaTh NpoOJIEeMbl, KOTOPbIE MOXHO PEIIUTH MPHU MOMOILIHN (PU3NIECKUX METOJIOB,
UCTIONB3YSl ONUCAHWE WCCIEOBAHUSA, BBIJACIATh IPOBEPSEMOE IPEIOIOKECHHUE,
OLICHMBATh MPABWJIBHOCTh TMOPSIKA IPOBEIEHUS HCCIEAOBAHUS, MIENaTh BBIBOJBI,
HUHTEPIPETUPOBATH PE3YNIbTAThl HAOIIOACHUN U OIBITOB;

® [IPOBOJIUTH OIBITHI M0 HAOTIOACHHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB TEI
(u3yueHne BTOpOro 3akoHa HpIOTOHa, 3aKOHA COXpAaHEHHS SHEPTUH, 3aBHUCUMOCTD
nepuoa KojieOaHuii MPYKUHHOTO MAaITHUKA OT MAacChl Tpy3a U )KECTKOCTH NPYKUHBI U
HE3aBUCHMOCTH OT aMIUTUTYAbI MAJIBIX KOJIEOaHU, MPSIMOJIMHEHHOE PacpOCTpaHEHNE
CBETa, paslioKeHHWE Oelloro cBeTa B CIEKTp, U3Y4YEHHE CBOMCTB H300pa)keHUs B
IUIOCKOM 3€pKaje M CBONCTB H300pakeHHsI MpeAMeTa B coOuparoniel IuH3e,
HaOJIOZICHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB HW3IYYCHHUS): CAMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY M3 N30BITOUHOTO HaOOpa 000PyAOBaHMS, OIMCHIBATH X0 ONBITA U
€ro pe3yibTaThl, POPMYTUPOBATH BHIBOIBI,

® [IPOBOJIUTH TPH HEOOXOAMMOCTH CEpPHUI0 TPSAMBIX H3MEPEHHH, ONpeHeNsisi CpenHee
3HaueHUE H3MepsieMOl BeMMYUHBI ((OKYCHOE paccTOsiHHUE CcOOMparomeil JIHMH3BI),
000CHOBBIBAThH BHIOOP criocoba nu3mepeHus (M3MEpUTEIHLHOTO MPUO0pPa);

® IPOBOJUTH HCCIIEIOBAaHUE 3aBUCHUMOCTEH (DU3MUECKUX BEIWYMH C HCIIOJIH30BAHHEM
NOPSIMBIX  M3MEPEHUH (3aBHCHMOCTH IIYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JIBIDKEHUH 0e3 HavalbHOH CKOpOCTH, Tepuojaa KojeOaHWi MaTeMaTHYeCKOTO
MasiTHUKa OT JUTMHBI HUTH, 3aBUCHUMOCTH yIjla OTPa)XCHHsI CBETa OT yrjia MaJeHUs U
yria IpeloMIIeHUsl OT yria MaJieHus): TJIaHUPOBATh UCCIIEOBAHHUE, CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yAbTaThl TOJYYEHHOW 3aBHCHMOCTH
(GU3HYECKUX BEIUYHH B BUC TAOMUI] U TpadUKOB, JIeJaTh BBHIBOJBI MO pPe3ysibTaTaM
UCCIICJIOBAHHUS,

® [IPOBOJIUTh KOCBEHHBIC W3MEpPEHUS (PU3NYCCKUX BEIUYMH (CPEHHSSI CKOPOCTh M
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOXPPUIIMEHT TPEHHsI CKOJIbKEHUS, MEXaHW4YecKas padbora u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKass Cujga coOWparomed JIMH3bI, PaTuOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY U BBITIONHSTH
U3MEpEHUs, CIeNys MPEeUI0KEHHON HHCTPYKIIMH, BBIUKCIATH 3HAUEHHUE BEIMYUHBI U
AQHAIM3UPOBATh TOJyYEHHBIE pe3ylbTaThl € Y4YETOM 3aJaHHOW MOTPEHIHOCTH
W3MEPEHHI;

ecoOMIOaTh TpaBWIA TEXHUKA OE30MacHOCTH mpu paboTre ¢ Ja0OpaTOPHBIM
0o0opyIoBaHUEM;

® pa3aMyaTh OCHOBHBIE MPU3HAKHU U3YUEHHBIX (PU3UYECKUX MOJeNel: MaTepruaabHas TOUKa,
abCoONIOTHO TBEPAOE TEJNO, TOYEUHBIM MCTOYHMK CBeTa, Jyd4, TOHKas JIMH3A,
TUTAHEeTapHasi MOZEIb aTOMa, HYKJIOHHAsI MOJIeNTb AaTOMHOTO SIpa;



® XapaKTepU30BaTh MPUHIIHUIIBI ACHCTBHUS U3yYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOUCTB
C ONOpoH Ha HUX oOnMcaHus (B TOM 4YHUCIE: CHHIOMETP, JaTYUKU IIOJO0XKEHUs,
pacCTOSHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (poTOanmapaT, ONTUIECKHIE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuiabcoHa), ncnosib3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

® 1ICII0JIB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOIMUECKUX IPOLIECCOB MPHU PELIEHUH y4eOHO-
IPAaKTUYECKUX 3aj]ay, ONTUYECKUE CXEMbI JJIS OCTPOCHUS M300paXKeHU B IJIOCKOM
3epKajie u coouparorei JInH3e;

®[IPUBOAMTH INpUMEPbl (HAXOOUTH MH(OpPMALMIO O MpUMEpax) MPAKTUYECKOIO
UCTIOJIB30BaHUS (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM s OOecredeHUus
0e30macHOCTH NIpU OOpalieHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMsI 3/I0pOBbSi M COOJIOJEHUS HOPM SKOJIOTMYECKOTO IIOBEJCHUSA B
OKpYXKarollen cpene;

® OCYILECTBJIATh IOUCK HH(popManuu (uznyeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3alpoC, HAXOMUTh ITYyTH OIPEIeICHUs
JIOCTOBEPHOCTH IOJIyYU€HHOM HH(POpMaluu Ha OCHOBE HUMEIOLIUXCS 3HAaHUN U
JIOTIOJTHUTEIbHBIX UCTOYHHUKOB;

® ICTIOJIH30BATh TPH BBHIMOJIHEHUH Y4YeOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO JINTEPATypy
(GU3MYEeCKOro Ccojaep)KaHus, CHOpaBOYHble MaTepHualbl, pecypcbl cetu HHTrepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHOpMaLUU M3
OJIHOY 3HAKOBOM CUCTEMBI B JIPYTyIO;

® Cc03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHbIE COOOIIEHNs Ha OCHOBE MH(OpMAIK U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KAaHUS, NyOIMYHO MPEACTaBIATh
pe3yNbTaThl IPOEKTHOM WIIM MCCIIEI0BAaTENbCKONW EATEIbHOCTH, TP 3TOM IPAMOTHO
UCMOJIb30BaTh HM3YYEHHBIM TMOHATUHHBIA ammapar H3ydaeMoro pasjena (U3MKH U
COIIPOBOKIATh BBICTYIUIEHHE Mpe3eHTaled ¢ Y4€ToM OCOOEHHOCTeH ayauTOpuu
CBEPCTHUKOB.
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Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAIOIEr0 MUPa
PUBIKA - HAVKA O bubmuoreka [JOK
1.1 K 2 0 0 https://m.edso0.ru/7f416
npupoje 194
PUsHICCKIe bubmuoreka [JOK
1.2 2 0 1 https://m.edsoo0.ru/7f416
BEJIMYMHBI
194
EctecTBeHHOHAy4YH bubmmorexa [IOK
1.3 BIi METOJ 2 0 1 https://m.edsoo0.ru/7f416
IMO3HAHUS 194
Wroro mo pazneny 6

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA

CrpocHue bu6mmoreka [IOK
2.1 1 0 0 https://m.edsoo.ru/7f416
BEIIECTBA
194
JBuxxeHue u bubmuoreka [JOK
2.2 B3aUMO/ICHCTBHE 2 0 1 https://m.edsoo0.ru/7f416
YacTHIL BEIIECTBA 194
ArperarHble bub6nuorexa [IOK
2.3 COCTOSIHUS 2 0 0 https://m.edsoo0.ru/7f416
BEIIECTBA 194
Hroro no paszneny 5
Paznen 3. /IBu:kenne u B3auMo/ieiicTBue Tej
Mexanundeckoe bubmorexa [IOK
3.1 3 1 https://m.edsoo0.ru/7f416
JBIKEHUE
194
Vrepuus, Macca bubmuorexa [JOK
3.2 ’ ’ 4 0 1 https://m.edsoo.ru/7f416
TJIOTHOCTh
194
bu6mmorexa [IOK
3.3 Cua. Bunsr cun 14 0 2 https://m.edsoo.ru/7f416
194
Hroro mo pazaeny 21
Paszneua 4. /laBjieHne TBEPIABIX TeJl, sKMAKOCTE U ra3oB
4.1 JlaBiieHme. 3 0 0 but6mmoreka [{OK
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[Tepenaua
JaBJICHUS
TBEPJBIMU TEIIAMH,
KUIKOCTAMU U
razaMu

https://m.edsoo0.ru/7f416
194

Jlapsenue bu6mmoreka [JOK
4.2 5 0 https://m.edso0.ru/7f416
JKUJIKOCTH 194
AmmocdepHoe bu6mmoreka [JOK
4.3 P 6 0 https://m.edsoo0.ru/7f416
JaBIIEHUE 194
fﬂiﬂf{f)}iﬁ; U rasa Bnbimorexa LOK
4.4 A N 7 3 https://m.edsoo.ru/7f416
Ha IIOIPYKEHHOE B 194
HUX TEIO0 =
Utoro no pazneny 21
Paznen 5. PaboTa u MOIIHOCTL. JHEpPIUs
PaGora i bubmuorexa [JOK
5.1 3 1 https://m.edso0.ru/7f416
MOIIIHOCTE
194
MbocTbie bubmuoreka [JOK
5.2 P 5 1 https://m.edso0.ru/7f416
MEXAHU3MBI
194
MexaHnudeckas bubmmorexa [TOK
5.3 4 1 https://m.edsoo.ru/7f416
SHEpPTrus
194
Uroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOB I10 68 12

I[TPOT'PAMME
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8 kiaacce

Ne

Ha3Banue pa3nena
(TeMbl)

Conep:xxkaHue BOCIUTAHMS ¢ Y4eTOM padoyeid
NMPOrpaMMbl BOCIIUTAHUS HIKOJIbI

Koa-Bo
4acoB

Kou-
BO K/p

Bseneunue
TenmoBbie sIBICHUS

HNHTe/uIekTya/IbHOE BOCTIMTAHHKE:
(dbopMUpOBaHKE TIPEIICTABICHUIA O HAYIHOMI
KapTUHE MHpa

HpaBcTBeHHOe BocnUTaHMe: paboTa
00yJaronuxcs ¢ noxy4aeMoi Ha ypoke
3HAUMMOH MH(pOpMaIHen
CounajJibHO-KOMMYHMKATHBHOE
BOCIIMTaHMe: TOOYXKICHUE YUAITHXCS
apryMEHTHUPOBaTh, OTCTAUBAaTh CBOK TOUKY
3peHus

TpyaoBoe BoCIUTAHHE: BOCIIUTAHHE
TPYAOIIO0US, HACTOHYUBOCTH, YIIOPCTBA
I'paxknancko-naTpuoTHYecKoe BOCIUTAHNE:
¢u3uKa - KyJIbTypHasi HEHHOCTb
3n0poBbecOeperaroniee BOCIUTAHUE:
CO3JaHUE CUTYallMN yCIexa

23

DNEeKTpUYECKHe
SBJICHUS

HHTeniekTyalbHOE BOCIUTAHME: OCBOCHHE
0a30BbIX (PU3UIECKUX MTOHATUI
HpaBcTBeHHOe BOCIIUTaHMe: TIOOYXKACHNE
oOyyaroniuxcsi coooaars Ha ypoke
OOIIETTPUHATHIE HOPMBI ITOBEICHHS
ConunanbHO-KOMMYHUKATHBHOE
BOCIIMTAHME: CO3HATEIbHASL OPHEHTALMS
yyalmxcs Ha NO3UIUH IPYTUX JI0ACH: yMEHHE
CJIyLIaTh U BCTYNATh B UAJIOT, y4aCTBOBATh B
KOJIJIEKTUBHOM OOCYKICHUU IIPOOIIEM,
MHTETPUPOBATHCS B IPYIILY CBEPCTHUKOB U
CTPOUTH MPOJYKTUBHOE B3aUMOJICHCTBUE U
COTPYIHUYECTBO CO CBEPCTHUKAMU U
B3pPOCIIBIMU

TpynoBoe BocuTaHue: OCBOCHHE
MPAKTUYECKOI0 IPUMEHEHNS HayYHBIX 3HAaHUN
(GU3UKHU B )KU3HU
I'paxnaHcko-naTpHOTHYECKOE BOCIIUTAHHUE:
HCTOpUYECKAs! CIIPAaBKa O BBIJAIOLINXCS
POCCUNCKHX, COBETCKUX (PU3MKaX
IKOJIOTHYECKOEe BOCIIUTAHHE: OIBIT
IIPUMEHEHUS ITOJYyYEHHBIX 3HAaHUN U YMEHHU
JUIS OTIpeNIeNIeHUs] COOCTBEHHOW aKTUBHOM
MO3MIIMU 110 BOIIPOCaM pecypcocOepexeHus,
HKOJIOTHYECKOM O€30MaCHOCTH KU3HH

29

DJIEKTPOMAarHuTHHIE
SBJIICHUS

HNHTeiiekTyaibHOE BOCIIUTAHUE:
UCCIIeIOBaHKE, TIOUCK U 0TOOp HEOOXO MO
nH(popMalnu, ee CTPYKTYpUPOBAHHUE;
MOJCIIMPOBAHUE U3Yy4aEMOT0 COIepKAHUS,
JIOTUYECKHE IEHCTBUS U ONEpaliy, CIIOCOObI
pelieHus 3a1a4y

HpaBcTBeHHOE BOCIMTAHHUE: TTOKA3
JOCTUKCHUN COBPEMEHHON HAyKH, AaHAJIN3
MIPAKTUYECKON pOJIM 3HAHUU
ConnanbHO-KOMMYHHKATHBHOE




BOCMUTAHME: BOCIIUTAHUE BEACHUS TUCKYCCHIA,
KOTOPBIE TAIOT YYaIIUMCSl BO3MOXXHOCTb
NPUOOPECTU OIBIT BEJACHUS KOHCTPYKTHBHOTO
Janora

TpynoBoe BocnUTaHUE: OCBOCHUE
MPaKTUYECKOTO IIPUMECHEHUST HAYYHBIX 3HAHUN
(bU3UKU B )KU3HU
I'pakaaHCcKoO-MATPHOTHYECKOE BOCITUTAHME:
HpUMEPbl HAYYHOT'O MOJIBUTa

IKOJIOTHYECKOe BOCTIUTAHUE: YMCHHE
NPUIaBaTh YKOJOTUYECKYIO HAIPABICHHOCTh
000 e TELHOCTH, TIPOCKTY,
JICMOHCTPUPOBATH KOJIOTUUECKOE MBIIIUICHHE 1
9KOJIOTHYECKYIO TPaMOTHOCTh B Pa3HBIX
dbopMax esTeIbHOCTH

CBETOBBIC SBJICHUS

HNHTennekTyaabHOe BOCTIUTAHHE:
BOCIIMTAHUE UHTEPECA K IO3HAHMUIO.
dopMHUpoBaHUE YMEHUS IPOBOJAUTH
MCCJIEIOBaHMsI, aHAIM3UPOBATh PE3YJIbTaThl,
MPEJICTABISATh U HAYYHO apryMEHTHPOBATh
[IOJIy4YE€HHBIE BBIBOIbI

HpaBcTBeHHOE BocIUTaHME: 110100D
COOTBETCTBYIOIIUX (ITHUECKUX,
«BOCIIUTATENIbHBIX») TEKCTOBBIX 3a7a4 JUIs
pelieHus

ConuanbHO-KOMMYHUKATHBHOE
BOCIIMTAHME: YMEHHUE JOCTUIaTh
B3aMMOIIOHUMAaHUS

TpynoBoe BociuTaHue: OCBOCHHE
MPaKTUYECKOr0 MPUMEHEHHS HAyYHBIX 3HAHUI
(GU3HKY B )KU3HU
I'paxknaHCKO-IATPHOTHYECKOE BOCIIUTAHHUE:
IIpUMEpBl HAYYHOT'O TOABUTA

IKOJIOTHYECKOe BOCIIUTAHUE: YMEHNE
IIPHUIaBaTh HKOJIOTMYECKYIO HAIPABIECHHOCTh
10001 1eATeNbHOCTH, IPOEKTY,
JIEMOHCTPUPOBATh KOJIOTUYECKOE MBIIIJIEHUE U
HKOJIOTMUECKYIO TPAMOTHOCTb B Pa3HBIX
dbopmax nesTeIbHOCTH

11
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9 kJtacc

Ne Ha3Banue pasaena
(TeMbl)

Copaeprxanue BOCIIUTAHUS € y4eTOM padoyei
NPOrpaMMbl BOCIIHTAHUS IIKOJIbI

KoJu-Bo
JacoB

KoJi-Bo
K/p

Beenenune

3aKOoHEBI
B3aNMOJCHCTBUS 1
JIBIDKCHUS TeEIl.

HNHTen1ekTyalIbHOE BOCIIUTAHME:
(hopMUpOBaHUE MTPE/ICTABICHUI O HAYYHON
KapTUHE MHpa

HpaBcTBeHHoe BocnuTanue: pabora
00y4JarOLINXCs ¢ IOTY4aeMOl Ha YpOKe
3HAYUMOU MH(pOPMALIHEH
ConuajibHO-KOMMYHUKATHBHOE
BOCIIUTAaHMeE: TO0YXKICHUE yYaIIUXCs
apryMEeHTHUPOBATh, OTCTAUBATh CBOIO TOUKY
3peHus

TpynoBoe BocnuTaHue: BOCITUTAHHE
TPYAOIIO0US, HACTOMUHUBOCTH, YIIOPCTBA
I'paxknaHCKo-MATPUOTHYECKOE BOCIIUTAHHUE:
(u3MKa - KyIbTypHas LIEHHOCTb
310poBbecheperaioiiee BOCIUTAHUE:
CO3JIaHUE CUTYAllUH ycrexa

34

Mexanuueckue
KOJIEOaHUS U BOJIHBI

HNHTeNeKTyalIbHOE BOCIIMTAHUE: OCBOCHUC
0a30BbIX (PU3NYECKUX TTOHATHI
HpaBcTBeHHO€E BOCTUTaHUE: TTOOYXKICHUE
oOyyJaromuxcsi co0oAaTh Ha YpoKe
OOIICTIPUHSATHIC HOPMBI IIOBEICHUS
ConuaabHO-KOMMYHUKATHBHOE
BOCIUTAHME: CO3HATEIHHASI OPUCHTAITUS
ydaluxcs Ha MO3UIHUH IPYTUX JIIOIEH: YMEHUE
CJIYIIATh W BCTYIATh B JWAJIOT, YI4aCTBOBATh B
KOJUIEKTUBHOM OOCY>KIE€HUH MpoOem,
WHTETPUPOBATHCS B TPYIIITY CBEPCTHUKOB U
CTPOUTH MPOJTYKTUBHOE B3aUMOJICHCTBUE U
COTPYTHUYECTBO CO CBEPCTHUKAMHU U
B3POCIBIMU

TpyaoBoe BocnuTaHue: OCBOCHUE
MPAKTUYECKOTO MTPUMEHEHUS HayYHBIX 3HaHUH
(U3HUKH B )KU3HU
I'paxnancko-naTpuoTHYECKOe BOCIIUTAHUE:
HCTOpPUYECKAs CIPaBKa O BBIIAIONTUXCS
POCCHUICKHX, COBETCKUX (hU3HUKaX
IK0JI0TrHYecKOe BOCIUTAHME: OTIBIT
MIPUMEHEHHUS TTOJIYUCHHBIX 3HAHUN U YMEHUI
JUTSL OTIPEJICIICHHS] COOCTBEHHOW aKTHBHOM
MO3UITUH TI0 BOTIPOCAM PECYpCcocOepexeHus,
9KOJIOTUYECKON O€30MaCHOCTH JKH3HU

16

SJICKTpOMaFHI/ITHBIC
SABJICHUS

HNHTe/iekTya/IbHOE BOCIUTAHHME: COUETaHUE
CTaHJapTHU3aIlMU C TBOPYECTBOM; 0OOyUeHHE Ha
BBICOKOM YPOBHE TPYAHOCTH

HpaBcTBeHHOE BOCIUTAHUE: TTOKA3
JOCTHKEHUI COBPEMEHHOW HayKH, aHAJIU3
MIPAKTUYECKON POJIU 3HAHUU
CounaibHO-KOMMYHHKATHBHOE
BOCIIMTAaHMe: TTOOYXeHUE 00yUJarOIIUXCs
coOJIIONIaTh HA YPOKE MpaBuiia OOIIEHUS CO

26




CTapIIMMHU (IIE€AarornYeCKUMH paOOTHUKAMH) U
CBEpPCTHUKAMH (OOYyJArOIITUMUCS)

TpynoBoe BocnmuTaHMe: OCBOCHHE
MIPAKTUYECKOTO MPUMEHEHUS HayYHBIX 3HaHUN
(GU3MKU B )KU3HU
I'paxnancko-naTpuoTHYECKOE BOCIIUTAHUE:
(akThI 0 KU3HEHHOW MO3HUIIUU U YETOBEYECKHIX
KaueCcTBax YYCHBIX

3nopoBbecOeperaoiee BOCIUTAHUE:
CO3JIaHUE CUTYallUH ycIrexa

Crtpoenue aToma u
aTOMHOTO siIpa

HuTe/uieKTyaibHOE BOCTIMTAHHE:
HCCIIeIOBaHKE, TIOUCK U 0TOOp HEOOX0IMMOMN
nHpOpMaINH, €€ CTPYKTYpUPOBAHHE;
MO/ICJINPOBAHUE U3Y4aeMOI0 COJepKAHNU,
JOTMYECKHe JHCTBUS U OTepaIiy, CIIOCOOBI
peleHus 3a1a4

HpaBcTBeHHOE BOCTIMTAHME: TTOKA3
JOCTH)KEHUI COBPEMEHHOM HayKH, aHaJIN3
MIPAKTUYECKON POJIM 3HAHUU
ConnajibHO-KOMMYHUKATHBHOE
BOCIMTAHHUE: BOCIIUTAaHUE BEACHUS
JMCKYCCH, KOTOpPbIE Jat0T y4alluMCst
BO3MOKHOCTB IIPHOOPECTH OTIBIT BEICHHS
KOHCTPYKTUBHOTO Jiajiora

TpynoBoe BocnuTaHHe: OCBOCHHUE
MPAKTUYECKOI'O IPUMEHEHHUS HAy4YHBIX 3HAHUN
(U3MKH B )KU3HU
I'paknaHcKo-nmATPHOTHYECKOE BOCIIUTAHME:
MPUMEPHI HAYYHOTO MOJIBUTA
JKOJI0rHYecKoe BOCIIUTAHUE:

YMEHHE TPUIaBATh SKOJIOTHYECKYIO
HaNpaBJIeHHOCTh

000 e TeNIbHOCTH, IPOEKTY,
JI€MOHCTPHPOBATH HKOJIOTHUECKOE MBILIICHUE
Y DKOJIOTHYECKYIO TPAaMOTHOCTh B Pa3HBIX
(dopmax AedaTenbHOCTH

19

CTpoeHMe U IBOTIOLMS
Bceenennon

HNuTennextyaibHOe BOCIUTAHME:
(opMHpOBaHUE NMO3HABATEIBHOTO HHTEpECa
HpascTBeHHOe BocuTaHMe: BOCIIUTaHUE
MHUPOBO33PEHUYECKUX UAEH
ConuanbHO-KOMMYHUKATHBHOE
BOCIMTAHUE: UCIOJIb30BaHNE (PU3UIECKOTO
A3bIKa U (PU3MUECKON TEPMUHOJIOTUU KaK
CpEICTBAa KOMMYHUKAIIUH

TpynoBoe BocnuTanue: 0OCBOCHHE
MIPaKTUYECKOr0 MPUMEHEHNS HayUHBIX 3HaHUMN
(U3HKY B )KU3HU
I'paxnaHcKo-naTPHOTHYECKOE BOCIIUTAHHUE:
HCTOpUYECKas CIpaBKa O BBITAIOLIUXCS
POCCUICKHX, COBETCKHX (PU3UKaX
310poBbecOeperaroniee BOCIUTAHUE:
CO3/laHUE CUTYallUH ycliexa
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