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HOACHUTEJBHASA 3AIIMCKA

Ha 6a3e mentpa «Touka pocra» obecmedumBaeTcsi peanu3amus 00pa3oBaTENbHBIX
POrpaMM €CTECTBEHHOHAYYHON M TEXHOJOTMYECKOW HAMpaBlIEHHOCTEH, pa3paboTaHHBIX
B COOTBETCTBUM C TPEOOBAHMSIMHU 3aKOHOAATENIBCTBA B cepe oOpa3oBaHUS U C YUETOM
pexomeHaaiuii deaepanbHOro orneparopa yueOHoro npeamera « Duzmkay.

Pabouas nporpamma mo XMMHUU COCTaBJIEHa Ha OCHOBE IMOJIOKEHUI U TpeOOBaHUH K
pe3yibTaTaM OCBOCHHUS OCHOBHOH 0Opa3oBaTENbHOM MpOrpaMMbl, MPEICTAaBICHHBIX B
®denepalbHOM TrOCYJapCTBEHHOM 00pa30BaTE€IbHOM CTaHAApTE OCHOBHOIO OOIIEro
o0pa3oBaHus, YTBEP)KJICHHOr0 MpukazoM MuHuctepcTBa oOpa3oBaHusi U Hayku PD Ne
287 or 31.05.2021. OpueHtupoBaHa Ha peaau3alUMio B IEHTpEe OOpa3oBaHUS
€CTECTBEHHOHAYYHOM M TEXHOJOTMYECKON HampaBieHHOCTEN «Touka poctay, CO3M1aHHOTO
Ha Oasze Illkombr Ne4 ¢ nenbro pa3BUTHS y OOYYarOIMXCS €CTECTBEHHOHAYYHOM,
MaTEeMaTU4YECKON, WH(OOPMAIIMOHHOW TPaMOTHOCTH, (OPMHUPOBAHUSI KPUTHYECKOTO U
KpPEaTUBHOTO MBIIUIEHUSI, COBEPUICHCTBOBAHUS HABBIKOB €CTECTBEHHOHAyYHOU U
TEXHOJIOTUYECKON HANpPaBJICHHOCTH, a TaKXKe MJis MPAKTUYECKOM OTpabOTKu y4eOHOro
MaTepualia 1o y4eOoHbIM npeameTy «Duznuka.

OOpaszoBaTenibHasi NporpaMMa IO3BOJISIET HHTErPUPOBATh peallu3yeMble 3/1eCh
MOAXO/bI, CTPYKTYPY M COJepkKaHWE TpU opraHu3anuu ooydeHus ¢usuku B 9 - 11
KJIacCcaxX, BBICTPOEHHOM Ha 0a3e m000ro M3 JOCTYNHBIX Y4eOHO-METOIMYECKHX
komiiekcoB (YMK).

Hcnonb3oBanue o0opyaoBaHus HeHTpa «Todka pocTay MO3BOJSET CO3AaTh YCIOBUS:

® JJIsl paCIIMPEHUSI COJIEPIKAHUS KOJIHHOTO XUMUYECKOr0 00pa30BaHus;

o ISl MOBBIIICHUS MO3HABaTEIbHON AKTUBHOCTHU 0o0yyarommuxcs B
€CTECTBEHHOHAY4YHOI 001acTy;

® JJIsl pa3BUTHS JINYHOCTU peOeHKa B Mpoilecce 00yUYeHHs] XUMUH, €r0 CLIOCOOHOCTEH,
(GhOpMHUPOBAHUS 1 yIOBIECTBOPCHUS COMMATEHO 3HAYUMBIX HHTEPECOB M TIOTPEOHOCTEH;

eyisi pabOThl C OJApPEHHBIMU IIKOJIBHUKAMHU, OpPraHUW3allMd WX pPa3BUTUS B
pa3IUYHbIX 0071acTAX 00pa30oBaTEIbLHOM, TBOPUECKOMN AEATEIbHOCTH.

B o0yuenun xumuu OOJBINIOE 3HAYCHHE WMEET OJKCHEPUMEHT. AHAIU3UPYs



pe3yabTaThl MPOBEAEHHBIX OIBITOB, ydalldecs yOeXJaroTcs B TOM, UYTO T€ WU HHBIC
TEOPETUYECKHUE MPEACTABICHUS] COOTBETCTBYIOT WM MPOTUBOPEUAT peaibHOCTH. TONBKO
OCYIIECTBJISII XUMUYECKUM SKCIIEPUMEHT MOXKHO MPOBEPUTH JTIOCTOBEPHOCTH MPOTHO30B,
CICJIaHHBIX HA OCHOBAHWU TEOpUHU. B mpoliecce SKCNEPpUMEHTAIBHOM padOoThl ydaliuecs
npuoOpeTaloT  ONBIT  TMO3HAHUS  PEATbHOCTH,  SBIISIIOIIMKCS  BAXKHBIM  3TAlOM
dbopMupoBaHUsS y HUX YOEKICHHUH, KOTOPBHIC, B CBOI OYEpPENlb, COCTABISIOT OCHOBY
Hay4yHOI'0 MUPOBO33PEHMUS.

Buenpenne o6opynoBanus 1udpoBoit naboparopuu 1eHTpa «Touka pocTtay
MO3BOJIUT KA4YeCTBEHHO M3MEHUTh mpoliecc oOydeHus XuMmuu. KoanuecTBeHHBIC
AKCTIEPUMEHTHI MO3BOJISIT MOJIyYaTh JOCTOBEPHYIO MHGOPMAIIUIO O MPOTEKAaHUU TEX WU
WHBIX XUMHMUYECKHX TMpolieccax, O CBOMCTBax BemecTB. Ha oOCHOBe MOJIy4E€HHBIX
HKCIEPUMEHTAIBHBIX JIaHHBIX 00y4YaeMble CMOTYT CaMOCTOSITEIBHO JI€NIaTh BBIBOJIBI,
0000mIaTh  pe3yabTaThl, BBISBISATH 3aKOHOMEPHOCTHU, UTO OJHO3HAYHO OyJner
CIIOCOOCTBOBATH MOBBIIIEHUIO MOTUBAIIMU 00YUYEHUS IKOJIbHUKOB.

JlanHas mporpamMmma o0eclieyuBaeT YCBOCHUE YUAITUMUCS BAXKHEHIINX (DU3UIECKUX
3aKOHOB, TCOPUH U MOHIATHH; (OPMHUPYET MPEICTABICHUE O POJIM (DU3UKHU B OKPYKAFOIIEM
MHUpPE M JKM3HM denoBeka. IIlpu 3TOM OCHOBHOE BHHMAaHHUE YAENAETCS CYHIHOCTH

(1)I/ISI/I‘IGCKI/IX IMponcCCOB U MCTOAaM UX OCYIIICCTBJICHUA.



Lenun u3yuenus Kypca:

-OBJIQJICHUE YMEHUSMHU MPOBOJIUTH HAOIOJACHUS MPUPOIHBIX SBJICHUN, OMMMCHIBATH U
00001maTh pe3ynbTaThl HAOMIOIEHUH, MCTIOIB30BATh MPOCTHIE M3MEPHUTEIbHBIC MPUOOPHI
JUIST U3ydeHus (U3NYECKHX SIBIICHUW, TPENCTaBIATh PE3yNbTaThl HAONIONCHUN WU
U3MEpPEHUN C TMOMOINIbI0 TaONuUI, TpaQUKOB W BBIABIATH HA STOM OCHOBE OCOOBIC
3aKOHOMEPHOCTH, TPUMEHATh TOJNyYCHHBIE 3HAHUS I OOBSICHEHUS pPa3zHOOOpa3HBIX
NPUPOIHBIX SIBIICHUH W TPOIECCOB, MPUHIIMIIOB JCHCTBUS BAKHEHIINX TEXHUYCCKHX

YCTPOMCTB, AJIs pelIeHnus PU3NYECKUX 3a]1aY;

-pa3BUTHE TO3HABATEIbHBIX HWHTEPECOB, WHTEIUICKTYAIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTU B MPUOOPETEHUM HOBBIX 3HAHWW, MPU PEIICHUU
dbu3nuecknx 3a7ad M BBIIIOJIHEHUW  DKCIIEPUMEHTAIBHBIX  HMCCIEIOBAaHUM ¢

MCIOJIb30BAaHUEM MH(POPMAIMOHHBIX TEXHOJOTHUK;

-BOCIIUTaHUE YOEKJIEHHOCTHU B BO3MOXKHOCTM IIO3HAHUS 3aKOHOB MPUPOJBI, B
HEOOXOAUMOCTH Pa3yMHOI'0 HCIOJIb30BaHUSI JOCTWKEHUW HAYKW M TEXHOJIOTHH st
JTATBHEHUIIIET0 PAa3BUTHsI HYEIOBEUYECKOTO OOIIeCTBa, YBAXKCHHsS K TBOPIIAM HAYKA U
TEXHUKH, OTHOIIICHUS K (PU3HKE KaK K 3JIEMEHTY OOIICUeIOBEUSCKONU KYJIBTYPHI,

-MCIIOJIb30BAHUE TOJYYEHHBIX 3HAHWW U YMEHUU ISl PELICHUS MMPAKTUYECKUX 3a]a4
MOBCETHEBHOM KW3HM, oOOecreueHus: O€30MacHOCTH CBOCH JKHM3HHU, PAIMOHAJIBLHOIO
WCTIOJIb30BAaHMS U OXPAHBI OKPYKAIOILIEH CPEIbI.

Kypc paccuuran Ha 34 yaca.



Ilnannpyembie pe3yJibTaThl OCBOCHHUSI Kypca

JIn4YHOCTHBIE pe3yJIbTaThI:

Ilampuomuueckoe éocnumanue:

-[IPOSIBJIEHHE HHTEpEca K HUCTOPUM M COBPEMEHHOMY COCTOSHHIO POCCHUICKOMN
bu3nuecKol HayKH;

-LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSAM POCCUMCKHUX YUEHBIX-(PU3UKOB.

I'pasicoanckoe u 0yxoeHo-HpascmeeHHoe 60cnumanue:

-TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXKJI€HHM OOIIECTBEHHO 3HAUYMMbIX U
ATUYECKUX NPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN (PU3HKY;

-0CO3HaHUE BAXHOCTU MOPAJTbHO-3TUYECKUX PHUHIIUIIOB B JEATENBHOCTU YUYEHOTO.

Icmemuueckoe 6ocnumanue:

-BOCIIPUSATUE DSCTETUUYECKUX KadyecTB (PU3MUECKON HayKu: €€ TrapMOHHYHOIO
IIOCTPOEHMSI, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH.

Ilennocmu nayunozo no3nanus.

-OCO3HaHUE LEHHOCTH (PU3MYECKOW HAYKH KaK MOILHOIO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI PA3BUTHs TEXHOJIOIUH, BAXKHEUILIEH COCTABIISIIOLIEN KYIbTYpPHI;

-pa3BUTHE HAy4YHOW  J1IOOO3HATETBPHOCTH, HHTEpeca K  HCCIIEIOBATEIbCKON
JESTENBHOCTH.

Dopmuposanue Kyabmypvl 300p06ba U IMOUUOHATLHOZO
onazononyuusn:

-OCO3HaHUE IIEHHOCTH Oe3omacHoro obOpa3a JKM3HM B COBPEMEHHOM
TEXHOJOTMYECKOM MHUPE, BAKHOCTH MPaBUJI 0€30IaCHOrO MOBEACHUS HA TPAHCIIOPTE,
Ha JI0porax, ¢ 3JEKTPUYECKUM U TEIUIOBBIM 000PYJOBAaHUEM B JJOMAIIHUX YCIOBHSIX;

-c()OpMHPOBAHHOCTh HaBBIKA pe(yiIeKCHU, MPU3HAHUE CBOETO MpaBa Ha ONIMOKY U
TaKoro € IpaBa y ApPYroro 4eloBeKa.

Tpyooeoe éocnumanue:

-aKTMBHOE Y4YaCTHE€ B PEUICHMM MPAKTHUYECKUX 3a7ad (B paMKaxX CEMbH, ILIKOJIBI,
ropoja, Kpas) TEXHOJIOIMYECKOM M COLMAJIbHOW HANpaBJIEHHOCTH, TPEOYIOUIMX B TOM
yuciie U GU3NYECKUX 3HAHUMU;

-MHTEPEC K MPAKTUYECKOMY U3YUECHUIO NPOoecCcuil, CBA3aHHBIX C PUIUKOM.

IKonozuueckoe eocnumanue:



-OpUEeHTallUs Ha MpUMEHEHHEe (U3WYECKUX 3HAHUW JUIS PEIICHMs 3ajlad B 00JIacTH
OKPY>KaIoIIeH Cpefibl, IJIAHUPOBAHUS MOCTYIIKOB U OIEHKH MX BO3MOXKHBIX MOCJIEICTBUI
JUTS OKPYKAKOLIEU CpENbI;

-0CO3HaHKE T100ATIBHOTO XapaKTepa KOJIOTMUYECKUX MPOOJIEM U MyTel UX pelieHusl.

Aoanmayusa ooOyyarwuiezoca K UMEHAIOUWUMCA
YC08UAM COUUATNLHOU U RPUPOOHOIL CPEObL.

-MOTPEOHOCTh BO B3aMMOJICHCTBUU TPHU BBIMOJIHEHUH HWCCIEIOBAHUNA M IMPOEKTOB
bu3nuecKol HamnpaBJIEHHOCTH, OTKPHITOCTh OTBITY U 3HAHUAM JIPYTHX;

-TIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIeITeIbHOCTD;

-MOTPeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHHWM, B TOM 4ucie (HOpMYITUPOBATH
UJIeHU, TIOHITHUS, TUIOTE3bl O (PU3NYECKUX OOBEKTAX U SIBJICHUSAX;

-0CO3HaHHE Je(UIIMTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH B 00JacTu
buzuky;

-IJIAHUPOBAHKUE CBOETO PA3BUTHSI B MPUOOPETECHUHN HOBBIX (PM3MUECKUX 3HAHHIA,

-CTPEMJICHHE aHAJTU3UPOBATh M BBISABJIATH B3aMMOCBSI3M TMPHUPOJBI, OOIIECTBA U
HPKOHOMHKH, B TOM UYHKCJIE C UCTIOIH30BAHUEM (PU3UUECKUX 3HAHMUIA;

-OI[EHKa CBOMX JIEUCTBUN C y4ETOM BIIMSHUA HA OKPYKAIOIIYIO CPENy, BO3MOKHBIX
rJ100aJIbHBIX ITOC/IEICTBHIA.

MeTanpeaMeTHbIe pe3yJbTAThI:

ba3zoevie nocuueckue oeiicmeus:

-BBIABIISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE IPU3HAKH OOBEKTOB (SIBJIICHUN );

-yCTaHaBIMBaTh CYIIECTBEHHBIH TPU3HAK KIACCU(PUKALMU, OCHOBAHHS IS
00001IIeHNs U CpaBHEHHS,

-BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUMS B pacCMaTpUBaeMBbIX (akTax, JAHHBIX
U HaOJIIOJICHUSAX, OTHOCALINXCS K (PU3HMUECKUM SIBJICHUSIM;

-BBISIBJIATH NMPUYMHHO-CJICCTBEHHBIC CBSI3M NPU M3YYCHUH (DPU3UYECKUX SBICHUN U
NPOLIECCOB;  JleNaTh BBIBOABI C HCIOJIb30BAaHHEM JEAYKTUBHBIX W HHIYKTUBHBIX
YMO3aKJIIOUEHUH, BBIIBUTATh TUIOTE3BI O B3aUMOCBS3IX (PU3HMUECKUX BETNYHH;

-CaMOCTOSITEJIbHO BBIOMpaTh CIOCOO peleHus ydyeOHoM (u3nyeckol 3aaauu
(cpaBHEHHE HECKOJBKMX BapHAHTOB PEIICHUs, BHIOOP HaubOoIee MOIXOSIIETO ¢ yIETOM
CaMOCTOSAITEHHO BBIJCIICHHBIX KPUTEPUEB).

ba3zoevie uccnedosamenvckue oelucmeust.



-HMCII0JIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUA MHCTPYMEHT MO3HAHUS;

-IPOBOJIUTH IO CaMOCTOSITEIBHO COCTABJICHHOMY IUIaHY OMbIT, HECI0XHbBIN
(bU3UYECKU SKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBAHNE (PU3UUECKOTO SIBJICHHUS;

-OLIEHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMALIMIO, TOTYYEHHYIO B XO/1€
WCCJICIOBAHUS UJIH SKCTICPUMEHTA;

-CaMOCTOSITENTbHO  (OpPMYNIUPOBaTh OOOOIIEHWSI ¥ BBIBOJALI IO PE3yJIbTaTaMm
MPOBEIEHHOTO HAOIIOJCHUS, OIbITA, UCCIICIOBAHNS;

-[IPOTHO3UPOBATh BO3MOXKHOE JajbHellnee pa3BUTHE (PU3UYECKUX IPOLIECCOB, a
TaK)X€ BBIJBUTATh MPEINOIOKEHUS 00 UX PAa3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Paboma c ungpopmauueir:

-IPUMEHSATH Pa3JIU4HbIE METOJbl, HHCTPYMEHTHI M 3aIllpOChl MPHU MOUCKE U OTOOpE
MH(OPMALIMKM WJIM JAHHBIX C YYETOM MPENIOKEHHON yueOHOM (pU3nyecKon 3a/1auu;

-aHAIM3UPOBaTh, CUCTEMATH3MPOBATh W  HMHTEPHPETUPOBATH  HMH(OpMALHUIO
Pa3TUYHBIX BUJOB U (POPM TIPEICTABIICHUS;

-CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAIbHYIO (PopMy MpeacTaBieHus WHPOpMAIUU U
WUTIOCTPUPOBATh peIIaeMble 3a/ladyd  HECIOKHBIMA CXEMaMH, JuarpaMMaMH, WHOM
rpaduKol 1 WX KOMOWHAIIUSIMHU.

Obwenue:

-B X0/ic OOCYXKJIeHUsI Y4eOHOro MaTepualia, pe3yJbTaToB JIa0OpaTOpHBIX PadbOT u
IIPOEKTOB 3aJaBaTh BOMNPOCHI MO CYLIECTBY OOCYKIAa€MOMl TEMbI U BBICKA3BIBATh HJIEH,
HalleJICHHbIC Ha PEIICHUE 33/1a4H U MOJIepKaHUE OJ1aroKenaTeIbHOCTH OOIIEHMS;

-COTIOCTABJISITh CBOM CYXKIEHUS C CYKICHUSMU JAPYTMX YYaCTHUKOB JUajora,
OOHapYXUBaTh Pa3JIMYUE U CXOJACTBO MO3UIIUH;

-BBIpaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

-yOJIMYHO ~TPEJCTABISATh PE3YJNbTaThl BBIMOJIHEHHOTO (PU3MYECKOrO  OIbITa
(9KCIIEpUMEHTa, HCCIIEOBaHMs, POCKTA).

Coemecmnasn desmenbHocms (COMpyoOHUYECM0):

-[IOHUMATh U UCIOJIb30BaTh MIPEUMYIIIECTBA KOMAHAHOW ¥ MHIUBUIYATHHONU PAOOTHI
IpU PEHICHUH KOHKPETHON (PU3nvecKoi mpoOIeMbl;

-IPUHUMATh TIeJId COBMECTHON NIE€ATEIbHOCTH, OpPTaHU30BBIBATH JEHCTBUSA TO €¢
JOCTMKEHUIO: PaCIpeleNaTh pOJM, OOCYXJaTh HPOLECCHl M Pe3yJbTaTbl COBMECTHOU

paboThI; 00001IaTh MHEHHUS HECKOJBKUX JIFO/ICH;



-BBINOJIHATH CBOIO YacTh PadOThI, JOCTUTasi KAUECTBEHHOrO pe3yJibTara Mo CBOEMY
HaIpPABJICHUIO U KOOPAUHUPYS CBOM JCHUCTBUSA C IPYTUMU YJIECHAMHU KOMaH/IbI;

-OlIEHMBAaTh KA4yeCcTBO CBOEro BKJIaJa B OOIMHA MNPOAYKT 1O KPUTEPHSIM,
CaMOCTOSITENBHO C(POPMYTUPOBAHHBIM YYACTHUKAMH B3aUMOJACHCTBUS.

Camoopzanuzayusn:

-BBISIBJISITH TIPOOJIEMBI B JKM3HEHHBIX W YYEOHBIX CHUTYyallUsAX, TPEOyOUuX s
pemieHus (U3NUYECKUX 3HAHUM;

-OPUEHTUPOBATHCS B PA3JIMYHBIX MOJXOAaX MPUHATHUS pelIeHU (MHAMBUIYaIbHOE,

NPUHATHE PELIECHUS B IpyNIe, IPUHATHE PEIICHUN TPYIION);

-CaAMOCTOSITEJIbHO COCTABJISITh AITOPUTM pelIeHHs] (U3MYECKON 3a/1aun WU TUTaHa
UCCJIEIOBAHUSI C YYETOM HMEIOIIHUXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMeHTHpPOBATh MpearaéMble BapUAHThl PEILICHUM;

-JIenaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

Camoxonmpons (pegpnexcus):

-J1aBaTh aJICKBaTHYIO OLIEHKY CUTYalluu U Npeyiararh IiaH €€ N3MEHEHUS;

-00BSICHATh TPUYUHBI JTOCTYDKEHUS! (HE TOCTHIKEHUS) PEe3YJIbTaTOB AEATEIbHOCTH,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

-BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIE€ B XOJA BBIIOJHEHUS
(GuU3MUEeCKOro HUCCIEeNOBaHUS WJIM TMPOEKTAa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBILIUXCS CUTYallUl, YCTAHOBJIEHHBIX OLIMOOK, BOSHUKILIUX TPYIHOCTEM;

-OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LEIHU U YCIOBUSM.

IIpeameTHbIe pe3yJibTaThI:

- 3HaHUS O TPHUPOJAE BAXKHEUIINX (U3UYECKUX SBJICHUN OKPYKAIOLIEro MHUpa U
NOHUMaHUE CMBbIC/IA (PU3HUECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b U3YUEHHBIX SIBJICHUMH;

- YMEHUS TI0JIb30BAThCS METOAAMM HAy4YHOI'O MCCIEIOBaHUS SBJICHUI NPUPOIBI,
IPOBOJIUTH HAOJIOJCHMS], IUTAHUPOBATh U BBINOJIHATH SKCIIEPUMEHTHI;

- yMeHusi 00pabaTbiBaThb pPE3YyNbTAaTbl U3MEPEHUHM, NPEACTaBISATh PE3yJIbTaThl
M3MEpPEHUN C MOMOIIbIO Tabuull, TpadUuKoB U GOpmMYyI;

- yMEHHUS OOHApYXUBaTh 3aBUCUMOCTH MEXJIy (PU3UYECKUMHU BEJIMYMHAMU,
OOBSCHATh TOJYYEHHbIE pe3yibTaThl M Ji€JaTh BbIBOJABIL, OLICHUBATh T'PAHULIBI
IIOTPELIHOCTEN PE3YNBTATOB HW3MEPEHUM;

- YMEHHSI CTPYKTYpUPOBaTh M3YYEHHBIA MaTE€pUall M ECTECTBCHHOHAYUYHYIO



uH(popMaIKIo, TONYYEHHYIO U3 APYTUX UCTOYHUKOB;

- YMEHUSI TIPUMEHATh TEOPETUUYECKHWE 3HAHUSI HAa TMPAKTUKE, pelarh 3ajJadyd Ha
MIPUMEHEHUE TIOJYYECHHBIX 3HAHUN;

- QHAJIM3UPOBATh U OIICHUBATH IMOCJEACTBUS JJISi OKPYXKAIOIIEH cpeabl OBITOBON U
MIPOM3BOJICTBEHHOM JICSITEILHOCTH 4YEJIOBEKAa, CBSI3aHHOM ¢ paboToOM MEXaHU3MOB,

nepepabOTKOM BEIIECTB.



Conepixkanue Kypca

dusnueckas 3a1ava. Knacecupukanus 3amaud. (2 yaca)

Uro takoe ¢usznueckas 3anada. CocraB pusmveckoi 3agaun. Gusznyeckas Teopus u
pelieHre 3aj1ad. 3HaueHHue 3ajad B 00ydeHuH U ku3Hu. Knaccudukanus ¢uznueckux
3aa4 MO COJEpXKaHHI0, CIoco0y 3amaHus W pemeHus. [Ipumepsl 3amad Bcex BHIIOB.
Cocrapnenne (usnyeckux 3agad. OCHOBHbBIE TpeOOBaHUS K COCTaBJICHUIO 3a1a4. O01ue
TpeOOBaHMS MPHU peHIeHUH (U3MYECKUX 3a4ad. DTambl peuieHus (pu3udeckoil 3amgauu.
PabGora c Tekcrom 3amaun. AHanu3 (PU3MUECKOrO sBICHUS; (OPMYIUPOBKA HUICH
petienust (TU1aH pelieHus). BellonHeHWe IU1aHa pelieHus 3aJadyd. AHAJIU3 pElIeHUus U
ero 3Hauenue. OdopmieHue pemieHus. TUMUYHBIE HEIOCTAaTKA TPU PEIHICHUH U

oopmiiennn perienust puanyeckoi 3agaun. M3ydeHne npuMepoB penieHus 3aaad.

Kunemartuka. (44aca)

KoopauHatHeiil MeTon pemeHds 3ajad 1o KUHEMAaTuKe. Buabl MexaHW4ecKux
nekeHnil. I[lyte. CkopocTh. Yckopenue. OmnucaHue paBHOMEPHOTO MPSAMOJIUHEUHOIO
JIBUKEHUS U PABHOYCKOPEHHOIO NPSMOJMUHEMHOTO JABHXKEHUS KOOPAWHATHBIM METOJIOM.
OTHOCUTEILHOCTh MEXaHWYECKOT0 JBIKCHHS. [ 'paduueckuii Meros peluieHus 3amad Imo

KMHEMAaTHKe. JIBU)KEHHE IO OKPY>KHOCTH.

Jlunamuka. (8 yacos)
Pemienne 3aad4 Ha OCHOBHBIE 3aKOHBI AUHAMHUKKA: HbIOTOHA, 3aKOH Ui CHJIBI
TATOTEHUSI, YIPYrOCTH, TPEHUS, CONPOTUBJICHUA. PelicHWe 3amad Ha JIBIKCHHC

MaTE€pUAIBHON TOYKH MOJT JIEUCTBUEM HECKOJIBKUX CHII.

PaBHoBecue TeJ1. (3 yaca)
3agaun O CIIOKEHUM CHUJI, ICUCTBYIOIIMX IO OJHOM mpsiMoi. Pemenue 3amad o
CIOKEHUU CHWJI, JEUCTBYIOIIMX MOJ YIVIOM. DJIEMEHTHl CTaTUKW. Peryar. YcioBue

paBHOBeCHS phiyara. bioku. 3010TO€ NpaBUIIO0 MEXAHUKHU.

3akoHbI coxpaHeHnus. (8 yacos)

KJ'IaCCI/I(bI/IKaHI/IH 3ala4d 10 MCXAaHHUKE: PCIICHUC 3aJda4d CpCACTBAMU KHUHCMATHKH,



JUHAMUKH, C TIOMOIIbIO 3aKOHOB COXpPaHEHUs. 3aJjaull Ha 3aKOH COXPAaHEHUs UMITYJIbCa.
3amaun Ha onpeaeseHue padOThl M MOILIHOCTH. 3a/Jayd Ha 3aKOH COXPAaHEHUs U
NPEBPALLEHUSI MEXaHUYECKOW SHepruu. PemeHuwe 3agad HECKOJBKMMHU CIIOCOOaMHU.
CocraBnenue 3a/1a4 Ha 3a/laHHble OOBEKTHI WM SIBICHUS. B3anmMomnpoBepka perraeMbix

3aJga4. Pemenue OJIMMIIMAIHBIX 3adad.

OcHOBBI TepMOAUHAMHUKH. (4 yaca)

TeruioBble sIBIEHUS - BHYTPEHHSA DHEpPrusi, Teonepenada, padora Kak Crocod
U3MEHEHHUS BHYTPEHHEH DJHEpPruu, TEIUIONPOBOJAHOCTh, KOHBEKLMS, KOJUYECTBO
TEIUIOThI, y/AeNbHas TEIUIOEMKOCTh BEIIECTBA, YJENbHAsl TEIJIOTa CrOpaHusl TOIUIMBA,
TeMIleparypa IUIaBICHHS W  KPUCTAUIM3alUM, yJelbHAass TEIUIOTa IUIABJICHUS U
napooOpa3oBaHusl. BbpIUUCIIEHUS] KOJIMYECTBA TEIUIOTHI NMPU HU3MEHEHUHU TEMIIEPaTyphl
Tena, CrOPaHUHU TOIUIMBA, U3MEHEHUM arperaTHbIX COCTOSHMM BewiecTBa. lIpuMeHeHne
V3YYECHHBIX TEIUIOBBIX IIPOLIECCOB HA IPAKTUKE: B TEIUIOBBIX JABUIATENAX, TEXHHYECKHUX

yCTpoiicTBax u mpubopax.

DJieKTpHYecKHue siBjieHus. (4 gacoB)

Cwiia Toka, HampsHKEHUE, COMPOTHUBIICHUS MPOBOJHUKOB M CIIOCOOOB COCIWHEHMS,
paccMarpuBasi MOCJEAOBaTEIbHOE, MMapajulelibHOe, a TakKe CMEIIaHHOE COCIMHEHUE
npoBOJHUKOB. 3akoH Owma, 3akoH JDxoyms — Jlenma. PaGota W MOIIHOCTH TOKa,

KOJINYCCTBA TCIIJIOTHI, BBIHGHHGMOﬁ B IPOBOJAHHKC, Pacuer croumoctu QJICKTPOSHCPI'HUH.



KanengapHo — TeMaTH4ecKoe IUIAHMPOBAHME

Ne i/ Tema 3ansaTust Ncnonb3oBanue /laTa n3yyeHus
000py10BaHUS

«Touka pocra»
p ITnan DakT

Knacenpukanus 3agau (2

1 Th Ha ypokax ¢uzuku. Yto O3HaKkoMJIeHHE C
rakoe (uzndeckas 3agada. CocTas udpoBon
(bU3UIEeCKOI 3a7a9H. nabopaTopuei

«Touka pocTa»

2 Knaccudukanus Gpuznaeckux
3agad, AJTOPUTM DPEILICHHUS 3a/1a4.

Kunemaruka (4 yaca)

3 Marepuanbhas Touka. Cucrema
orcuera. [lepemerienve.

4 [IpssmonuHeitHOe paBHOMEPHOE
nerokeHus. [ paduyeckue
[Ipe/ICTaBICHUs JBUKCHUS.

) Anroput™ peleHus 3a1a4 Ha
CPEAHIOI0 CKOPOCTb.

6 Yckopenue. PapHoniepemMeHHOE
ITBUKCHIE
7 I'paduaeckoe nmpencrapnenne

PY /1. I'padmueckuii ciocod
[peLICHHS 3a/1a4.

Junamuxka (8 yacon)

8 Pertenne 3ama4 Ha 3aKOHBI
HproToHa 110 anroputmy.

9 KoopannaTHbI METO peleHns
3anad. Bec nBuKyluerocs rena.

10 KoopaunatHelii MeTo pelieHus
3ajad. J[BUKEHUE CBSI3aHHBIX TEI.

11 Pemrenue 3aga4d: cBoOOgHOE
aJeHue.
12 Pemenue 3a1au KOOpAMHATHBIN

METOJI: OBMKEHUE TEI 10
HAKJIOHHOM IJIOCKOCTH.

13 JIBukeHue Tena, OpOLIeHHOTO OmnbIT B U pOBOi
[0]1 YIJIOM K TOPU3OHTY. nabopaTtopuun
«M3yuenue nBUKEHUS




CBA3aHHBIX TCII»

14

XapaKTepUCTUKHI
JBUKEHUSA TEJ 110
OKPY>XHOCTH: yTIJIOBast

15

JIBrKeHue B 10JI€ TPABUTALIUH.
Kocmuueckasi ckopocth

PaBHoBecue teJ (3 yaca)

16

IenTp TsxecTU. YCI0BUA U BUIBI
paBHOBECHS.

17

Pemrenue 3anau Ha
OIpe/IeTICHUE
XapaKTEPUCTUK

18

Paz6op TpyaHbIX 3a7a4.

3akoHbI coxpaHeHust (8 yacon)

19

Nmnynse cuibl. Pemenune
3a/1a4 Ha BTOPOM 3aKOH
HeroToHa B MMITyJILCHOM

20

Pemrenue 3amay Ha
3aKOH COXpPaHEHUs
HUMITYJIbCA.

21

Pa6ora u momaOCTh. KIT/]
MEXaHU3MOB.

[Mudp. JIab.
«Touka pocta»

(mer. pek. ¢. 57)

22

IlorennmanpHas u
KHUHCETHUYCCKas 3HepFI/I$[.
Pemenune 3amau.

23

Pemenne 3anau cpeacreamu
KMHEMAaTUKU U TMHAMUKHU C
MIOMOILBIO 3aKOHOB

24

JlaBlIleHHME B *KHUIKOCTH. 3aKOH
[Nackamsa. Cuma Apxumena.

25

Pemenue 3a1a4 Ha TUAPOCTATUKY C
DJIEMEHTAMH CTATUKHU
TUHAMHUYECKAM CIIOCOOOM.

26

Pertennie 3amay mo
TeMe «3aKOHBI
COXPaHEHUS».

TenJioBbie siBjieHus (4 yaca)

27

Pemmenue 3agayna TEILUIOBbBIE
SABJICHUS.

28

Pemenue 3anau. ArperatHsie
COCTOSIHMSI BEILIECTBA.

29

Pemenue 3agay. BnaxHocTth
BO3/1yXa.




30

Pemenue 3amau. Onpepaenenue
Tepnoro tena. 3akoH ['yka.

DaexkTpuyeckue sipjenus. (5

31 3aK0OHBI BUIOB COEIMHEHUS
MIPOBO/THUKOB,
32 3akon Oma.ConpoTHuBIICHUE [Mudp. JIab.
MPOBOJTHUKOB. «Touka pocta»
(mer. pek. c. 85)
33 Pabora 1 MOIIHOCTE
3JIEKTPUYECKOIO TOKA. 3aKOH
Jxoyns — Jlenua.
34 Pabora 1 MomIHOCTE

AJIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns — Jlenua.

COI'NTACOBAHO

3amectuTens aupekropa no YBP
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