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MNOACHUTEJ/IBHAS 3AIIMCKA
Pabovass mporpamMMa JIOTIOJIHUTENFHOTO 00pa3oBaHusi «YauBUTeNnbHas (pusuka» s oOyuarommxcs 7-9
KJIACCOB HAa YPOBHE OCHOBHOTO O0ILEro 0Opa3oBaHMsI COCTaBiieHa Ha OCHOBe TpeOoBaHWil K pe3ylbTaTaMm
ocBoeHus1 DeaepanbHOl 00pa3oBaTEILHON MPOrpaMMBl OCHOBHOTO o01ero odpazoBanus (manee ®OII) u
®denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEILHOrO CTaHAapTa OCHOBHOTO 00Iero oOpazoBanms (aiee
— ®I'OC 000), a Takke OpUEHTHPOBAHA HA IIEJIEBbIE IPUOPUTETHI, chopMmyaupoBaHHbie B [IpumepHoii
porpaMMe BOCITHUTAHHUS.
PaGouas mporpamma «Y nuButenbHas Gpusnkay pa3paboTaHa B COOTBETCTBHH C:
- 3akoroM P «O06 obpazoBanuu B PO» Ne 273 ot 29.12.2012 1.,
- [Tpuka3z Munucrepctsa npocsemienus Poccuiickoit @enepammu ot 12.08.2022 Ne 732 «O BHeceHUHn
W3MEHEHUH B (eiepalIbHbIN TOCYIapCTBEHHBIN 00pa30BaTeIbHBIN CTAHAAPT CPEIHETO 00IIET0 00pa3oBaHMsI,
YTBEPXKJACHHBIN NpukazoM MuHHCTEpCTBAa 0oOpa3oBaHus W Hayku Poccuiickoit ®enepamuu ot 17 mas
2012r.Ne413» (3apeructpuposan 12.09.2022 Ne 70034)
- [Tpuxazom Munnpocsemenusi Poccuiickoit ®deneparun ot 16.11.2022r. Ne993 «O0 yTBepkaeHHH
®enepanibHOl 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHMA» (3apErHCTPUPOBAHO B
Mumntocte Poccnn 22.12.20221. Ne 71764);
- OCHOBHOM 00pa3oBaTeIbHONW MpOrpaMMoil OCHOBHOTO oOmiero ob6pazoBanuss MBbOY COII No58
CTaHUIBI BapeHNKOBCKON MyHHIIMTIAIbHOTO 00pa3zoBaHus KpbiMckuii paiion

JlonoJiHUTeIbHAS 001e00pa3oBaTe/IbHas 001epa3BUBAIOIIAsI IPOrpaMMa «YIMBHUTeJIbHast (PU3IHKA»
OoTpakaer:

*  3HauyeHHe (PU3MKM B IIKOJIBHOM OOpa30BaHUM ONpEAEISETCS POJbI0 (U3UUECKOM HAyKH B JKU3HU
COBPEMEHHOI0 O0IIECTBA, €€ BIUSHUEM Ha TEMIIbl Pa3BUTHsI HAYYHO-TEXHHYECKOTO Iporpecca;

*  OCHOBHbIE 00JacTH NpHUMEHEeHMs (PU3MKH, MOJYYEHHBIX Ha ypokax Ouosioruu, OBX, reorpadpuu u
JIpYyTuX OpeaMerax;

*  MEXIUCLUIUIMHAPHBIA XapakTep (U3MKM M JPYTUX HAyYHBIX JAUCHUIUIMH €CTECTBEHHOHAYYHOI'O
HalpaBJICHUS.

HeasiMun u3y4yeHHs Kypca SBJIAIOTCSA: (QopMupoBaHHe (YHKLIHMOHAIBHO TI'PAaMOTHOW JIMYHOCTH, €€
TOTOBHOCTH M CHOCOOHOCTH HCIIOJIb30BaTh BCE MOCTOSHHO NPHOOpETaeMble B TEUCHHE >KU3HU 3HAHUS,
YMEHHUS M HaBBIKM JJISl PEIICHUS MAaKCHMAaJIbHO IIMPOKOIO IHMAINa30HA XM3HEHHBIX 33134 B Pa3IMYHBIX
cdepax 4eIoBeYECKOH eSTeTbHOCTH, OOIEHHS U COIIMAIbHBIX OTHOLICHUH.

OcHOBHOIT 3a7aveii Kypca SIBJAsSIeTCA CO3JaHHME YCIOBUH Ui (OpPMUpPOBAHHS €CTECTBEHHO-HAyYHOU
IpPaMOTHOCTH (KaK CIIOCOOHOCTH YEJIOBEKa HCIOJIb30BATh MPHOOpPETaeMble B TCUCHHE >KU3HU 3HAHUS JUIS
pelIeHHs IIUPOKOTo JWara3oHa XHU3HEHHBIX 33Jad B Pa3UYHBIX cepax UYelIOBEUYECKOW AeATeNbHOCTH,
OOIIIEHNS U COIUATBHBIX OTHOIICHUH )

EcrecTBeHHO-HAYYHO I'PaMOTHBIA YEIIOBEK CTPEMHTCS Y4aCTBOBATh B apryMEHTUPOBAHHOM OOCYXKIECHUH
npo0jeM, OTHOCSIIMXCS K €CTECTBEHHBIM HAayKaM M TEXHOJOTMSAM, YTO TpeOyeT OT HEro CIEAyHOIIUX
KOMIIETEHTHOCTEH:

-Hay49HO OOBSICHSITD SIBJICHUS;

-JIEMOHCTPUPOBATH IOHUMAHNE OCOOCHHOCTEH €CTECTBEHHO-HAYYHOTO UCCIICI0BAHNUS;

-MHTEPIPETHUPOBATH JAHHBIE U UCTIOIBb30BaTh HAyYHbIE JOKA3aTENbCTBA JUISl IOJIYYEHHUS BHIBOJIOB.

Cpok peajm3anuy NporpamMmsl

JomnonHauTenbHas o0meo0pa3oBarenbHas 00mepa3BUBaionas nporpaMma  «Y IUBHTEIbHAS (PU3UKa»
NpeJHa3HayeHa JUIsl OpraHu3alWy JIOTIOHUTEIBHOTO oOpa3oBaHMs Ha 0Oa3e meHtpa «Touka pocTay.
ITporpamma xypca no ¢pu3uKe coctaBieHa u3 pacuéra 68 yueOHbIX 4acoB — 10 2 U B HEZENIO B 7-9 Kilaccax.
Cpok peanusanyy IporpaMMbl — OJIMH TOJ.

®opMbI peaTu3aluy NPOrpaMmbl

Mna peanusayuu nocmasnenHvix yeaeu npeonazaromcs cireoyioujue Gopmvl opeaHusayuu y4ebHo2o
npoyecca:

Juckyccus, MpOEKTHO-UCCIIEJ0BATENIbCKAs AEATEIIbHOCTh YYAIUXCs, Je0Bast Urpa, NpakTudeckas
paboTa, opuandecKas KOHCYNbTalMs, MpaBOBas KOHCYJIbTALUs, O3HABaTeNIbHAs Oecena, UHTEpaKTUBHAS
Oecena, MUHU-TIPOEKT, MHUHU-UCCIEIOBAHNE, KPYIJIBIM CTOJ, TOK-IIOY, TBOpuYeckas paboTa, BUKTOPHUHA,
poieBas Urpa, CIOKETHO-POJIE€BAas UIPa, BBICTYIUIEHHMs y4alluXcsi C II0Ka30M IIpe3eHTalui,



UTpa-IyTeiecTBUE, MpaBOBas Wrpa, IUAAKTUYECKas WUrpa, pPEUICHWE TNPAKTHUYECKUX M TPOOJIEMHBIX
CUTYallMi, peuieHre NPaKTUYECKUX M SKOHOMUYECKHX 3ajJad, Urpa C dJIEMEHTaMH TpEeHUHra, padora c
JIOKYMEHTaMH, aHalIuTh4Yeckas pabora, KoH(pepeHIHs, KOHKYPCHI.

OOydeHue mperycMaTpuBaeT TIpyNnoBylo (opMy 3aHATH B KaOWHETE C yduTeNneM. 3aHSTHA
MpelyCMaTPUBAIOT MHAMBUAYAIbHYIO U TPYIIOBYIO pabOTy IIKOJBHUKOB, a TaKXKe MPEJOCTaBISIOT UM
BO3MO>XHOCTH MPOSIBUTh U Pa3BUTh CAMOCTOSTEIBHOCTh. B Kypce Hanbosiee pacipocTpaHeHbl ClelyrolIne
(dbopMbI pabOThI: 00CYXKAEHUS, JUCKYCCHUHU, PELICHHUS] KEHCOB, SKCIIEPUMEHTHI, BAKTOPUHBI, JUHAMUYECKUE
nay3bl, TUIAKTUYECKUE UTPBI, BHIITOJHEHNE HHTEPAKTUBHBIX 3aJaHUN Ha 00pa30BaTeNbHBIX IUIATGOPMaX.

MeTtoabl 00yueHus

Ha ypoBHe ocHOBHOrO o00mero oOpa3oBaHMs CO3IAIOTCS YCIOBHS S OCBOCHHS YYaLIHMMHUCS
00pa3oBaTEeNbHBIX MPOTPaMM, JIEJIAaeTCsl aKLIEHT Ha YMEHHE CaMOCTOSTENIbHO ¥ MOTHBHPOBAaHHO
OpPTraHU30BHIBAaTh CBOIO MO3HABATENFHYIO NESTEIBHOCTH (OT MOCTAHOBKH LIENH JIO IMOJNYYEHHS U OLEHKU
pe3yibTaTa) Ha pa3BUTHE y4eOHO-UCCIIEI0BATEIbCKOM EATETbHOCTH yUaIluXCsl.

B npoyecce obyuenus ucnonvsyromes.

1. Ilpuemsl akTyan3anuu CyObEKTUBHOTO OMbITA YHAIIUXCS;

2. MeTtopl 1uanora;

3. [Ipuemsl co3nanusi KOJJIEKTUBHOTO U MHJIMBUYaJIbHOTO BEIOODA;

4. UrpoBbie METOIBI;

5. MeToapl AMarHOCTUKU ¥ CAMOAMATHOCTUKY;

6. TexHOJIOrHH KPUTUIECKOTO MBILIUICHHS;

7. IHhopMaIimOHHO-KOMMYHUKAITHOHHBIE TEXHOJIOTUH;

8. TexHONOruK KOJUIEKTUBHOTO METOAA O0YUIEHHUSI.

MJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS 3AHATUI

JIMYHOCTHBIE Pe3YIbTATHI
OO0yJaronHiAcs MOJYIUT BO3MOKHOCTD JIJIsl ()OPMUPOBAHUS CIICIYIOIINUX JIMYHOCTHBIX PE3YyIbTATOB:

— Ppa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX 1 TBOPYECKHX CIIOCOOHOCTEH;

— yOeXAEHHOCTh B BO3MOXHOCTH TIO3HAHUS TPUPOABI, B HEOOXOAMMOCTH Pa3yMHOTO
UCTIOJIB30BaHUS JOCTIKEHUI HAYKU M TEXHOJIOTUHN [UIS NaTbHEHIIETO pa3BUTHS YEIIOBEYECKOTO
oOmiecTBa, yBa)KCHHE K TBOPLIAM HAYKH W TEXHUKH, OTHOIIEHHE K (M3MKE KAaK K JJIEMEHTY
0011e4eI0BeYeCcKOil KyIbTYypHl;

—  CaMOCTOSITEIbHOCTb B IPUOOPETEHUH HOBBIX 3HAHUIN M MPAKTUUECKUX YMEHU;

— TOTOBHOCTh K BBIOOPY JKM3HEHHOTO NYTH B COOTBETCTBMM C COOCTBEHHBIMH HHTEpECAMU U
BO3MOXKHOCTSIMH;

— MOTHBalMsA 00pa3oBaTeIbHON JESITEeIbHOCTM HAa OCHOBE JIMYHOCTHO OPHEHTUPOBAHHOIO
MOJIX0/13;

— (opMHpoBaHHE IIEHHOCTHOTO OTHOILIEHMS APYT K JAPYrY, K YUUTENI0, K aBTOpaM OTKPBITHUH U
n300peTeHmil, K pe3yaprataM o0ydeHusl.

MeranpeaMeTHble pe3yJabTaThl:

Yuusepcanvnvimu noznasamenvHvlMu 0elUcmeusMu.

ba3oBbI€ JOTHYECKUE IEUCTBUS:

- BIAQJECTh IPUEMAaMU OIHCAHMS W PACCYKIEHHs, B T.4. - C IIOMOIIBKD CXEM H
3HAKOCUMBOJIMYECKUX CPEJICTB;

- 111 0000INEHNS U CpaBHEHUS, KpUTEPUH ITPOBOIUMOT0 aHAJIN34;

- C YYeTOM TMpEeNJOKEHHOW 3aJa4d BBIABIATH 3aKOHOMEPHOCTH W TPOTUBOPEUYHUS B
paccMaTpuBaeMbIX (haKTax, JAaHHBIX M HAOJIIOAECHUSX;

- BBISIBIIATH JAeUIMTE MHGOOpMAIMK, JAHHBIX, HEOOXOAWMBIX JJS DEIHICHUS IOCTaBICHHOMN
3aj1auu;

- BBISIBJISIT IPUYHMHHO-CIIEICTBEHHBIE CBA3U MIPY U3yUYECHHHU SIBIICHUU U MPOLIECCOB;

- JIeNIaTh BBIBOJBI C HCMOJB30BAHMEM JENYKTUBHBIX WM WHIYKTUBHBIX YMO3AaKIIOUEHUH,
YMO3aKTIOYeHNH TI0 aHAJIOTHUH, (OPMYTHUPOBATH TUTIOTE3BI O B3AMMOCBS3SX.

ba3oBbIe HCCIENOBATEIBCKUE ACUCTBUA:

- HCIIONIB30BAaTh BOIIPOCHI KAK HUCCIENOBATENIbCKUI HHCTPYMEHT IO3HAHUS;




- dbopMynupoBaTh BOIPOCH, (HUKCHPYIOUINE pa3pblB MEXIY pEaTbHbBIM U IKeJaTeIbHBIM
COCTOSIHUEM CUTYaIlluH, 00bEKTa, CAMOCTOSATENIFHO yCTaHABIUBATh HCKOMOE U JIAHHOE;

- NOPOBOJHUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IUIaHY OIBIT, HECJIOXHBIM 3KCIIEPHUMEHT,
HeOOJIBIIIOe UCCIIEOBAHKE M0 YCTAHOBJICHUIO 0COOCHHOCTEH 00BEKTa N3yUeHHUsI, TPUUNHHO-CIIEICTBEHHBIX
CBSI3€H U 3aBUCUMOCTEH 00BEKTOB MEXKITY COOOiA;

- OLIEHMBATh HA TPUMEHUMOCTh M JIOCTOBEPHOCTh HWH(POpPMAlWH, TOJYYeHHOH B XoJe
HCCIe0BaHus (SKCTIEPUMEHTA);

- CaMOCTOSITENFHO (hopMynupoBaTh 0OOOLICHHS W BBIBOABI IO PE3YJbTaTaM IPOBEICHHOTO
HaOJIIOIEHUsI, OIBITA, HMCCJIEIOBAHUS, BIAJETh HMHCTPYMEHTAMH OLICHKH JOCTOBEPHOCTH IIOJYYEHHBIX
BBIBOJOB 1 00OOIIEHNI;

- NPOTHO3MPOBATH BO3MOKHOE JIajbHEHIIee pa3BUTHE MPOLIECCOB, COOBITUI M MX MOCIIEACTBUS B
AQHAJIOTUYHBIX WM CXOJHBIX CHUTYalUsIX, BBIBUTATh MPEANOIOKEHNS 00 UX PA3BUTHH B HOBBIX YCIIOBUAX U
KOHTEKCTax.

Pa6ota ¢ nndopmarmei:

- MPUMEHATH Pa3IMYHbIE METO/Ibl, UHCTPYMEHTHI U 3aIlIPOCHI IIPH MOUCKE U 0TOOpe

nHGOpPMAIUM WU JaHHBIX M3 UCTOYHHMKOB C YYETOM MPEIUIOKEHHON Y4eOHOM 3alauu M 3alaHHBIX
KPUTEPHEB;

- BBIOMPATh, AaHATN3UPOBATh, CUCTEMAaTH3UPOBATh M HHTEPIPETHPOBATH UHPOPMAITUIO Pa3THIHBIX
BUJIOB 1 (hOpM TIpE/ICTABIICHHS;

- CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMaNbHYIO (opMy mpexncraBieHuss HHGopMamuu
WUTIOCTPUPOBATh pelIaeMble 33/1a4d HECIOKHBIMU CXEMaMH, JuarpaMMamH, HHOW rpadukoil um ux
KOMOMHAIIMSIMU,

- OLIEHMBATh HAJAEKHOCTh HHPOPMALUU IO KPHUTEPUSM, TNPEAJIOKESHHBIM MeIarorndecKium
paboTHUKOM WM C(HOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.

Yuueepcanvnvle kommyHukamusHvle 0eticmeus.

Oouienue:

-COTIOCTABIISITh CBOM CYXKACHUS C CY)KICHUSMH IPYTUX YYaCTHHKOB AHAJOra, OOHApyKUBATh Pa3Inune
U CXOJICTBO TTO3HUIIHIA;

-1yOJIMYHO MPEACTaBIATh PE3yJIbTAaThl BHIIIOJIHEHHOIO OIBITA (MCCIIE0BaHMs, IIPOEKTA); -BEIOUPATh
dbopMaT BBICTYIJICHHS ¢ YUETOM 3a/1a4 MPE3EHTAIMHA U OCOOCHHOCTEN ayTUTOPUH U B COOTBETCTBUH C HUM
COCTaBIISITh YCTHBIE Y MMCbMEHHBIE TEKCTHI C UCTIOIH30BAHUEM MIUTFOCTPATHBHBIX MAaTEPHUAJIOB.

CoBMecTHas JIeATENbHOCTD (COTPYIHUYECTBO):

-MIPUHUMATD 1EJIb COBMECTHOM WMH(MOPMAIMOHHON NEATEIHHOCTH MO0 cOOpy, 00paboTke, mepeaaye u
dbopmanmzanuu HHGOPMAINU, KOJUIEKTUBHO CTPOUTH NEHCTBUS MO €€ IOCTIDKEHHIO: PACTIPEACTSTh POJIH,
JIOTOBapHUBAaTHCS, 00CYkKIaTh MPOLECC U PE3yIbTAT COBMECTHOU PabOTHI;

-BBINIOJIHATh CBOIO 4acTh pabOThl ¢ WHpOpMaLWed WM UHPOPMALUOHHBIM MPOIYKTOM, JOCTHTras
Ka4eCTBEHHOT'O Pe3yJbTaTa M0 CBOEMY HAIPaBJICHHIO U KOOPIUHHUPYS CBOM JACHUCTBHS C APYTMMH WICHAMHU
KOMaH/Ibl;

-CPaBHHMBATh PE3yJlbTaThl C MCXOMHOW 3aJauyell W BKJIAJ KaXKAOTO WieHa KOMAaHIbl B JOCTIDKCHHE
pe3yNbTaTOB, Pa3ieisaTh chepy OTBETCTBEHHOCTHM W MPOSBISATH TOTOBHOCTh K IPEIOCTABICHUIO OTUYETA
nepeJt TPyImnoun.

IIpeaMeTHbIE Pe3YabTAThI:
-yMeHHE OOBSCHATH IPOIecChl M CBOMCTBA Teld, B TOM 4YHCI€ B KOHTEKCTE CHTyalui
IIPAKTUKO-OPUEHTUPOBAHHOIO XaPaKTEPa;
-yMEHHE MPOBOIUTH y4eOHOE HCCIIeIOBaHHE, B TOM YHCIIE NMOHUMATh 33/Ja4HM HCCIECI0BAHUS, IPUMEHATh
METO/Ibl UCCIIEA0BAHUS, COOTBETCTBYIOIIME TOCTABIEHHON 1IE€TIH, OCYILECTBIIATh B COOTBETCTBUU € IJIAHOM
COOCTBEHHYIO JAEATEIBHOCTh M COBMECTHYIO JE€ATEIBHOCTh B IPYIIIIE;
-yMEHHE PUMEHSATH MPOCThIE PU3MUECKUE MOJIENN JUIsl OOBSICHEHUS MIPOLIECCOB U SIBJICHUH;
-OpPHUEHTHUPOBATHCS B SBJICHUAX U 00BEKTaX OKPYKAIOIIET0 MUPA, 3HATh IPAHUIIBI UX TPUMEHUMOCTH;
-IOHUMATh OTPEAEICHUS PU3MUECKUX BEJIMYUH M TOMHUTH OTpeAesIomue GopMyIsl;
-IOHUMATh KakuM (U3UYECKUM MPUHIMIAM U 3aKOHAM IOJYMHSIOTCS T€ WM MHBIE OOBEKTHI U SBICHUS
IIPUPOJBL;




-3HaHKHE MOJIEJIH MOUCKA PELICHH U1 3a]1a4 10 (PU3UKE;

-3HaTh TEOPETUYECKHE OCHOBBI MAaTEMATHUKH.

-pUMeYaTh MOJICJH ABJIECHUN U 00BEKTOB OKPYKAIOLIET0 MHUPA;

-aHAJIM3UPOBATH YCJIOBUE 3a7a4H;

-niepedopMyIupOBaTH U MOAEIMPOBATh, 3AMEHATh UCXOJHYIO 3a/1a4y APYToii;

-COCTaBJIATH IJIAH PEILLCHHUS;

-BBIIBUT'aTh U MIPOBEPATH MPEJIaraeMble IJIsl PeIICHUs TUIIOTE3b;

-yMEHHE HCIIOJIb30BaTh TNPUOOPETEHHbIE 3HAHMA W HaBBIKM JJIs1  300poBoro o0pa3a >KHU3HH,
cOalaHCUPOBAHHOTO MUTAHUS U (PU3NYECKON aKTUBHOCTH; YMEHHE

NPOTHUBOICHCTBOBATH JDKEHAYYHBIM MAHUITYJISIIUSAM B 00J1aCTH 3/10pOBbS;

-YyMEHHE  XapaKTepHU30BaThb INPUHLUIBI  JECUCTBUSA  TEXHUYECKUX  YCTPOMCTB  IPOMBIIIICHHBIX
TEXHOJIOTHUECKHUX MPOLIECCOB.

COAEPKAHUE ITPOI'PAMMBI JONNOJIHUTEJBHOI'O OBPA3OBAHUA
1. ®usuka B nmpupose.

MeToap! m3ydeHus Gu3NIeCKuX sSBICHUN. Vi3Mepenune Gu3ndeckux BeIMIrH. MacmTaObl GU3NIeCKUX
sBJIEHUH Ha 3emiie U Bo BeceneHHol.

®usuka - ocHoBa TexHUKH. PU3MKa M HayYHO-TEXHHYECKUI mporpecc. Buioatomuecs pycckue H
3apyOeKHbIE YUeHbIC - (PU3UKHU U KOHCTPYKTOPHI.

2. CTtpoeHne U CBOICTBA BeleCTBA.

Mormnekynbl. SIBneHusi, MOATBEP)KIAIOLINE MOJIEKYJIIPHOSCTPOEHUM BelecTBa. PasMepbl M Macca
MoJieKkys1. JIBrkeHHe M B3auMojeicTBue MosieKkyl B raszax. JKuakocTsx u TBepAbIX (KPUCTAJUIMYECKUX)
tenax. Atom. Monekyna. BemectBo. Marepuaiibsl. Bupl MaTepuanoB B TEXHUKE HCTPOUTENILCTBE.

HcTopusi BOSHUKHOBEHHUS U pa3BUTHS MOJICKYJISIPHO-KMHETHUECKON TEOPUH BEIIECTBA.

3. JIBM:KeHMeE TeJl.

OTHOCHUTENBHOCTh ABMXKCHHS U TOKOs. MTHOBEHHass M CpelHssl CKOPOCTH. MeTolbl HM3MepeHus

ckopocTH Tena. CKOpoCTH, BCTPEYAIOIIUECS B IPUPOAE U TEXHUKE.
4. Cuasbl B ipupoe.

B3aumopeiictBue Ten u nHepTHOCTh. Macca. Cuina./ledopmarnus. Yrpyrue cuitbl. SIBIeHUE TATOTCHHS.

HebecHple Tena u ux nemwkenue. Cuia TSHKECTH Ha Opyrux ruiaHetax. Cuja TpeHus..
5. T'mapo- u a3pocraTuka.

JaBnenue B xuakocTd U raze. CooOmiarommuecss cocyibl ¢ pa3HbIMM >KUIKOCTSIMH. Bomomposog.
I'mapocratuueckuit mapangokc. ['mapaBnuueckuit Topmo3. PasButue BoaHoro Ttpancnopra. Cyna u
NoJBOJIHBIE JIOJKU. batuckad u akBananr. VicTopus pa3BUTHS THAPOCTATUKU M a9POCTATHKH.

(I'epuxe. Apxumen. [lackans. Toppuuenn).

6. Pabora. MomHocThb. JHEPrUsl.

ITpocTbie MexaHU3MBI. «30JI0TO€ NMPABUIO MeXaHUKW». [I0ABMKHBIN U HETOABWXHBIHM O10KkH. BoporT.
Haknonnasannockocts. Bunt. Ilogbemublil kpaH. Bunbl Mexannueckoit sHeprur. @opmysna KUHETHYECKOU
sHepruu (0e3 BpIBOJIA). DHEPTrHs BOKPYT HaC. DHEPIHs PEK U BETpa.

7. BoaHbl.
Bunbl BoH. 3ByKOBbBIE BOJHBL. DJIEKTPOMArHUTHBIE BOJIHBI.
8. Onrtuka.
Ha 6yzner cet! Kak BuauT yenosek. 3penue. JledexTsl 3peHus.



TEMATHYECKOE IINTAHUPOBAHUE

Tema Koua-Bo | OcHoBHoOe coaep:kaHue OcHOBHBIE BU/IbI /IESITEJILHOCTH DopMblI Oo6pa3oBaTeabHbIe pecypcehbl,
4acoB NpoBe/leHUsl BKJII0Yasl 3JIEKTPOHHbIE
3aHATHH (uudposrie)
1. Begenue (6 4.)

OpraHu3alliOHHOE 3aHATHE. 1 3HAKOMCTBO Y4aCTHUKOB Pa3BuTh MOTHBALIKIO K II€JICHANIPABICHHOMN Oecena ITopran POII
TexHuka 0€30MacCHOCTH. nporpammbl. OOCYXAEeHHE TOHSTHS| CONUATBHO 3HAYUMOM JIeATeIbHOCTH; CTPEMIICHUE https://fg.resh.edu. ru.
®usnka B IpUPOJIE. €CTeCTBCHHOHAY4YHas, OBITh MOJIC3HBIM, HHTEPEC K COLIMAIBHOMY Martepuainsl 3eKTPOHHOTO

KOMIICTCHIUU. COTPYAHUYECTBY. 006pazoBaTeapHOTO pecypca
Mertonbl U3yyeHust 1 Osxkupanus Kaxaoro mkonsHuka U | CopMupoBaTh yCTaHOBKY Ha akTHBHOE ydactue B| [Ipakrtuueckas W31aTCIbCTBA
(U3MYECKUX SBICHHH. TPYIIBL B LEJIOM OT COBMECTHOU pELICHUH IPAKTUYECKUX 3a1ay. pabota «IIpocsemenne»
Usmepenue pusnaeckux pa6oTel. OGCyKIeHHE TTOHSTUS https:/media.prosv. ru/func/
BEJTMYHH. €CTECTBEHHO-Hay4YHas,
Iena nenenus 1 KOMIECTCHIUH. [TpuoGpecTy ombIT yCHENHOTO MeXITNY HocTHOTO | [IpakThueckas
HU3MEPUTENIBHOTO Ipubdopa. OOILIEHNS; TOTOBHOCTH K pa3HO00pa3HOH pabota
«Du3uKa HAYMHACTCS TaM, e COBMECTHOI! IesITeIbHOCTH, aKTUBHOE yJacTHe B
HAYUHAIOT U3MEPSATH...» KOJUIEKTHBHBIX yueOHO- HCCIIeI0BaTEIbCKUX,
®usrkKa - OCHOBA TEXHUKH. 1 NPOCKTHBIX M APYTHX TBOPYECKUX paboTax. Bbecena.
Brinaromuecs pycckue u CooOmmeHus
3apyOCIKHBIC YUCHBIC-(DU3UKH ydalmxcs
HUKOHCTPYKTOpBIL. PU3UKH -
naypeatsl HobeneBckoi
IIPEMUH.

3arajiouHbIe SIBICHUS 2 Brmonnenue 3anannii «Jlazepnas | [IpoBeneHue npocThiX UCCIIENOBaHUM U aHanu3 ux | Pabora B
yKa3ka 1 poHapuK» U «UTo Takoe | pe3yJabTaTos. rapax uiu
CHET» rpyImax.
2. Ctpoenue u cBoiicTBa BeuiecTna (13 4.)

Moutekynbl 1 atoMbl. Mojienu 2 OCHOBHBIE MOJIOKEHUS HabnroneHne u mHTEpIpPETANINS OIBITOB, becena. ITP Marepuabl 31€KTPOHHOTO

MOJICKYJI. I[CJ'ICHI/IG MOJICKYIJI.

MOJIEKYJISIPHO- KHHETHYECKON
TEOpHUU CTpOeHHU BellecTBa Macca
U pa3Mepbl aTOMOB U MOJIEKYJ
OIBITHI, MOATBEPKIAAIOIINE
OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO- KUHETHYECKOM
TeOpHUH

CBHJICTENILCTBYIOIUX 00 ATOMHO-MOJIEKYJISIPHOM
CTPOEHUH BEIIECTBA: OIBITHI C PACTBOPEHHUEM
pa3IMYHbBIX BelecTB B Bojie PerieHue 3amay mo
OLICHUBAHHIO KOJMYIECTBA ATOMOB HJIA MOJIEKYJI B
eIMHHIE 00BEMA BEIECTBA

00pa3oBaTeNBHOTO pecypea
n3garcibCTBa
«HpOCBeIJ.IGHI/IG»
https://media.prosv.
ru/func/
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SBneHus, noATBEpKIAIOIINE OCHOBHBIE NOJ0XKEHUSA HaGmonenue u UHTepIpeTanus onbITOB,| TIP Marepuassl 3J€KTPOHHOTO
MOJIEKYJISIPHOE CTPOCHUE MOJIEKYJISIPHO- KUHETUYECKOMH CBHJCTEJILCTBYIOIUX 00 aTOMHO-MOJIEKYJISIPHOM 00pa30BaTeIbLHOTO pecypca
BelecTa. MosekysipHoe TEOPHH CTPOEHHS BEIECTBA Macca [cTpoOeHHH  BEIIECTBA: OINBITHI C  PacTBOPEHUEM n3JaTenbCcTBa
CTPOCHHE JKUIKOCTEH. U pa3Mephsl AaTOMOB ¥ MOJIEKYJT [Pa3JINYHBIX BELIECTB B BOJE «IIpocsermeHne»

OnBITBI, TOATBEPKIAIOIIUE Pemenre 3a1a4 110 OLEHUBAHHUIO KOJINYECTBA aTOMOB https://media.prosv.

OCHOBHEIE TIONIOXKEHHUSA HTH MOJIEKYIT B eIMHHUIE 00bEMA BENIeCTBa ru/func/.

MOJIEKYJIIPHO- KHHETHIECKON

TEOpUHU IHoptan ICPO PAO

http://skiv.instrao.

MonekynspHoe cTpoeHHe Mopenu TBEpIOro, KUAKOTO U OO0bsicCHEHHE OCHOBHBIX Pa3IMUUil B CTPOCHUH becena. ITP
TBEPABIX Te. MolleKysipHOE ra3o000pa3HoOro COCTOSHUM ra3oB, JKUAKOCTEH U TBEPIBIX TEIl C
CTPOEHHE Ta30B. BeniecTBa Kpucramnugaeckuen HCTIONIb30BaHUEM IMOJIOKEHUN MOJIEKYIIpHO-
B3anmopgeiicTBie MOeKyn B amop¢Hble Tena ['padeH — HOBBII | KHHETHYECKOH TEOPHUU CTPOCHUS BEIECTBA
rasax, >KHIKOCTSIX M TBEPABIX MaTepHa s HOBBIX TexHoJorui | IIpoBeneHue ONBITOB MO BBEIPALTUBAHUIO
KPHUCTaJUIMYECKHX Tesax. Poct KPHCTAJIOB TIOBapeH HOM COJIM WM caxapa
KPHCTAJUIOB.
Matepuansl. Buast TexHonoruy nory4eHus IIpoBeneHue u 0o0bsicHEHHE onbITOB,| becena.
MaTepHaJIOB B TEXHUKE U HCKYCCTBEHHBIX aJIMa30B JICMOHCTPHUPYIOIIMX TOBEPXHOCTHOE HatrshkeHue,| CoolimeHus
CTPOUTEJBCTBE. OOBsiCHEHHE CBOMCTB ra3os, KaIMJISIPHBIC SIBJICHUS U SBJICHUE CM a4MB aHUS y4aluxcs.

XKHUIKOCTEH W TBEPBIX T Ha

OCHOBE IT0JIOXEHUH MOJIEKYJISIPHO-

KHHETUYECKOH TeOpHu
Juddysus. Juddysus B TexHONIOruH MOTy4eHHUS M3mepeHue Cuiibl MOBEPXHOCTHOrO HaTspkeHus.| ITP
TBEPBIX TENAX, KUIKOCTIX U HCKYCCTBEHHBIX aJIMa30B OObBsicHEeHHEe pOJM KANWUIIPHBIX SIBICHUH IS
razax. CMaunBaHue u OObsicHeHNE CBOWCTB r'a30B, MOCTYIUIEHUS BOJBI B opraHu3M pacteHuil (MC —
HECMaYnBaHUE. KHUJIKOCTEH U TBEPIBIX TNl HA OMOJIOTHS)

OCHOBE MOJIOKEHUH MONEKYIApHO- | HaGumroieHue, MpoBeieH e U 00bSICHEHNE OTIBITOB

KHUHETUYECKOH Teopuu M0 HaOJIOICHUIO TETJIOBOTO PACIIMPEHUS Ta30B,

KUJKOCTEN U TBEPABIX Tell
3arnmarenbHas puznka «Ox, 3akperuieHue MpoiIeHHOro Pemenne kaueCcTBEHHBIX 3a/1a4 HA OCHOBE aHanu3a | BuktopuHa. [opran UCPO PAO
YK 3TH MOJIEKYJIBI!» Marepuaa. MPAaKTHYECKUX CUTYAIN, CB3aHHBIX CO TBopueckue http://skiv.instrao.ru/bank-zad
CBOMCTBaMHU I'a30B, )KUAKOCTEH U TBEPBIX TEN paboThI aniy/estestvennonauchnaya-gr
yUaIIUXCs amotnost/
Mou yBieueHus Brinonuenue 3aJaHui «Mup| OObsicHeHne poucxoasamux npouecco. Ananmu3 | I1P
aKBapUyMa» u «3epKanbHOE| METOJIOB UCCIEN0BAHUS U HHTEPIPETalUs MHIUBHyaJIbHO
OTpakeHHE» pe3yIbTaTOB SKCIEPUMEHTOB. Wi B Tapax.
O0cyxacHue
pe3yIpTaToB

BBITIOJTHCHH S
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3aJaHUMN.

2. IBu:kenne (8 4.)

OTHOCUTEIBHOCTD ABMKEHUS 1 Mexannueckoe nuxkenue [Iyte u | ccnenoBanue paBHOMEPHOTO ABMXKEHUS U 11P
MTOKOsI. MeTO bl M3MepeHHS nepemelneHre PaBHoMepHoe n ompenerneHue ero npu3Hakos. Habmronenne
ckopocTr. CKopocTH B HEpaBHOMEPHOE JBIKECHUE HEPAaBHOMEPHOTO JBW)KECHUS U ONIPENENIEHUE €T0
MIPUPOJE U TEXHUKE. «MBbI CBoOosiHOE TaJIeHHe KaK MPUMEP | OTJIMYMI OT PABHOMEPHOTO JBHIKEHUS.
eIeM, €lIEM, EAEM...» HEPaBHOMEPHOT'O JIBUXKECHUS TeJ N3y4yenue cBOOOAHOTO MaACHUS TEN Pa3HOH MacChl
Ckopoctb Cpeassisi CKOpOCTb IpH
HEPaBHOMEPHOM JIBUKEHUU.
BsaumMopnelicTBue Ten u SBnenue nneprun 3akoH nHepmy (OOBsICHEHHE ©W  NPOTHO3WpOBaHWe  siBieHuil,becena. 1P
nHepTHOCTH. Macca. O0BEM. B3anmopeiicTBue Ten Kak MpU4rHA (00YCIIOBICHHBIX ~ MHEPLHUEH,  HAampUMeEp:  dTO

Wzmepenne o0bema TBEPABIX
TeJI MPaBUIbHON (OPMBI
pa3sHbIMU METOZAMHU.
W3zmepenne oObeMa TBEPABIX
TeJl HeNMPaBUILHOM (POPMBI.

HU3MCHCHUSA CKOPOCTHU ABUIKCHUA
Ten Macca kak MEpa HHECPTHOCTU
TeJla B IOCTYNAaTCIIbHOM JABU)KCHUU.

MIPOUCXOAUT IIPU TOPMOKCHHUU UM PE3KOM MAHCBPE
aBTOMO6I/IH$[, MNo4YeMy HCEBO3MOXHO MI'HOBCHHO
MPEKPATUTDh ABUKCHUEC HA BEJIOCUIICAC UIIN CaMOKATE
1T I

ITopran POII
https://fg.resh.edu. ru.
MaTepPIaJ'ILI SJICKTPOHHOI'O
06pa3OBaTeJ'II>HOFO pecypca
nu3agarciabCTBaA
«HpOCBeIHeHI/Ie»
https://media.prosv. ru/func/

[InoTHOCTH Ten. Pemenue [lmoTHOCTH BelllecTBa Ces3b| Perenne 3amau Ha onpeieNieHUe Macchl Tena, ero  |becemga. Pernenue

3agad Ha TeMy «II10THOCTH [UIOTHOCTH C KOJIMYECTBOM MOJIEKYJl| 00béMa 1 moTHOCTH. Onpenesienne mIoTHocT!H  [3an1ad. [1P

Tem». «Onpenenenne B equHuIEe 00bEMa BemecTBa CMecH| Tena B pe3ylibTaTe H3MEPEHHUS €r0 MacChl U 00BbEMa.

IUIOTHOCTH Ten». Onpenenenne n  crmnaBel  [loBepxXHOCTHas |

IUIOTHOCTH TeJla YeJIOBeKa. TUHEHHas II0THOCTh

3arafiouHbI€e SIBICHUSL. Brimonnenne 3ananuii  «3arazkal [IpoBeneHne mpocThiX UCcIeqOBaHUN U aHanu3 ux |[Pabora B COOpHMK 3TaJOHHBIX 3a/IaHUH.

MarHuToB» U «Boja Ha cTekiIax pe3yIbTaTOB. napax win Beinycku 2: yued. mocodue
rpynmnax. st OO/ mon pen. I. C.
[Ipe3enTarnust Kosanesoii, A. 1O. Ilentuna. -
[pe3ynbTaToB M.; CII6.: [IpocBemienue,
HCCIIEIOBAHMUS. 2021. Mopran POII
https://fg.resh.e du.ru
4. Cuiinl B ipupope (7 4.)
Cuna. ledhopmarmu. Ypyrue Cuita Kak XapakTepuCcTHKa W3y4yeHnue B3auMOJEHCTBUS KaK IPUUUHBI Becema. Pemenne| OGpa3oBaTenbHBIN pecype
CHIIBI. B3anMozeiicTBus Ten Cua N3MEHEHHUs CKOPOCTH TeNa WK ero Aedopmarm  [3amad. M37aTeIbCTBA

Jledhopmanuu pacTsxeHus U
cxarus. 3akoH ['yka.

ynpyrocrtu u 3akoH ['yka

Onmcanue peaqbHBIX CUTYaIlMid B3anMOeHCTBUS

I/I3mepeHI/Ie CHJIBI C IIOMOIIIBIO

TEJI C MIOMOIIIBIO MOJCNEH, B
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Jedopmaruu crisura, u3rubda u
KpPY4CHUSI.

JUHAMOMeTpa SIBIeHue TAroTeHUs
u cuna Tskectd Cuiia TSXeCTU Ha
Jpyrux mnaHeTax. HesecoMocTs.

KOTOPBIX BBOJHTCS MOHATHE M U300pa)KEHHUE CUIIBI
W3zydenue cuisl ynpyroctu HMccnenoBanue
3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Y UIMHEHUS
PE3UHOBOTO IIHYpa WIH HPYKUHBI

(c mocTpoeHneM rpaduka).

Pemenne 3aHMMAaTENBHBIX 3a4a4.
Cwila TSDKECTH Ha  JIpYyrux
rUIaHeTax

Cuna Kak XxapakTepUCTHKa
B3auMojeiicteus Ten Cuna
yOpYyrocTH U 3akoH ['yka
W3mepenne cuitbl C MOMOIIBIO
JMHAMOMETpA SIBJICHNE TATOTEHUS
u cwa TsokecTn Cuita TShKeCTH Ha
JIpyrux miaHerax. HeBecomocTs.

AHanu3 NpakTU4eCKUX CUTYaIHii, B KOTOPBIX
MPOSIBNIAETCS JIefiCTBUE CUIIBI YIIPYTOCTH
(ympyrocts Msi4a, KpOCCOBOK, BETOKJEpEBa U 1 )
Permenne kauecTBEHHBIX 337124, CBSI3aHHBIX C
SIBJICHUEM TATOTCHUS

Coo01ienue
YUaIUXCS.
Pemenue 3aauy.

Cuna tpenus. Tpenue B ObITY.
Tpenue B IpUpOLIE U TEXHUKE.

Cuna TpeHus

TpeHue CKONbKEHUS U TPEHUE
oKos1, BA3koe Tpenue T TpeHue B
IIPUPOJIE U TEXHUKE.

I/I3yquHe CHJIbI TPCHUA CKOJILKCHUA U CHUJIBI
TPCHUSA TTOKOA. I/ICCHEL{OB&HI/I@ 3aBUCHUMOCTH CUJIbI
TPCHUSA OT CUJIbI JAaBJICHUA U CBOICTB TPYIIUXCA
MOBEPXHOCTEH. PerlieHre KaueCTBEHHBIX 33134,
OCHOBaHHBIX Ha aHAIM3e MPAKTHYCCKUX CUTYAIHH,
B KOTOPBIX MPOSIBIISETCS NEHCTBHE CHUIIBI TPECHHS,
HCIIOJIb3YIOTCS CIIOCOOBI €€ YMEHBIICHUS UK
yBenu4YeHuUs (KaTaHHE Ha JIbDKaX, KOHbKAX,
TOPMOXKEHHE aBTOMOOHJISI, UCTIOIb30BAHHE
TMOJAIMNITHUKOB, MJIaBaHUEC BOAHBIX )KUBOTHBIX U AP
) (MC — Guomnorus).

Peiienne 3agad ¢ ucrosib3oBaHHeM (GopMyn uis

pacuy€ra CUibl TSKECTH, CUJBl YIPYIOCTH, CHIIBI

TpEHUs

CooOmmenus
yJauuxcs.
becena

«IIpocseuienue» https:/
media.prosv.ru/func/

ITopran POII

https://fg.resh.e
du.ru

HayKa 1 TCXHOJIOI'MH

Brimonuenue 3apanuii «Jlynay» u
«BaBumoHckue caapi»

OO0BsCHEHNE TIPOILIECCOB U MPUHIIUIIOB JEHCTBUS
TEXHOJIOTHil.

Pa6ora

I/IH)II/IBI/IllyaHB HO

WIH B TIapax.
OO6cyxacHue
pe3yIbTaToOB
BBIIIOJIHEHUSI
3aTaHNMH.
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5. I'mapo- u aspocraTuka (6 4.)

Yro-To rae-to naput! JlaBneHue 3aBUCHMOCTb JaBJIEHUS KUAKOCTH| MccleqoBanue 3aBUCUMOCTH JaBiieHus »kuakocTu |becema. ITP ITopran UCPO PAO

B JKHJIKOCTH. 3aBUCHMOCTb OT TITyOUHBI IOTPYKESHUS OT IITyOUHBI HOTPYKEHHSI U INIOTHOCTH YKUAKOCTH http://skiv.instrao. ru.

JIaBJICHUS )KUJIKOCTH OT Habmronenue u 00bsICHEHUE THIPOCTATUIECKOTO

(U3MYECKHX TapaMeTPoB. napajokca Ha OCHOBe 3akoHa Ilackans Hopran POI
https://fg.resh.e
du.ru

Coo0Imarommecs: CoCy/pl. ['unpocraTuueckuii napanokc| Pemnenue 3anau Ha pacu€T naBiIeHUs B )KUIKOCTH. |becena.

[Inro3e1. 'mapocraTuueckuit CooOwaromnuecs cocynbl| OOBsSCHCHHE MPUHIIUTIA ICHCTBUS CooO1eHus

napazokc. Bomonposo. ['unpaBiuyeckre MEXaHU3MBbI| THAPABIMYCCKOTO Mpecca. AHAIN3 U OOBSICHEHHE  |[yUaIlMXCsl.

I'uapaBomueckuii TopmMo3. lcriosib30BaHNE BBICOKMX [JABJICHMM| MPAKTUYECKUX CUTYyalLUH,

Pa3BuTHE BOIHOTOTpaHCIOPTA. B COBPEMEHHBIX TEXHOJIOTHSX

Cyna 1 moABOIHBIE JIOAKH, 'Y cTpoilcTBO BOIOIIPOBOIA

Oatuckad, akBaaHr

Mou yBneueHus. BrmonHeHne 3aganuii «Msaam» IIpoBeneHue NpocCThIX UCCIAENOBAHUMN U aHAIN3 PaboTta B COOpHUK 3TaJIOHHBIX 3aIaHHH.

WU «AHTH IpaB U XBaTKa UXPE3YyJIbTaTOB. MapaxuiIa Brimyck 1: yue6. mocobue s
OCBMHHOTa» TpyIIax. OO/ non pen. I'. C.
Kosanesoii, A. 1O. IlenTnHa.
— M. ; CII6. : [IpocBemenmue,
2020.
6. Pa6oTra, MomHOCTDb, padoTa (8 4.)

MontHocTs. MONTHOCTS, Mexanmdeckas padboTa s CH, DKcHepuMEHTAIbHOE onpejieieHne Mexannueckoil |[Pemenne  3agad.| [Hopran ®I'BHY UCPO PAO,

KOTOPYIO pa3BHBAacT YEIIOBEK. HATIPaBJICHHBIX BJIOJb JINHUA PpaboTHI CHIIBI TSDKECTHU TIPH MAJICHUH Teja U CHibl  (beceza. CeTeBoil KOMILIEKC

MOoITHOCTh COBPEMEHHBIX nepeMeIeHus. MOIHOCTS. TPEHUs IPH PABHOMEPHOM TIEpEMEICHHH Tela 110 WH(POPMAIIMOHHOTO

MalII1H. TOPH30HTAIBHOH MIOBEPXHOCTH. B3aMMOJIEHCTBHSI CYObEKTOB

«30J10TO€ TIPABUIIO MEXAHUKI. P® B mpoekre «MOHUTOPUHT

KIIJI mpocThiX MEXaHHM3MOB. [IpocThie MEXaHU3MBI: phIYar, Pemenne kauyecTBEHHBIX 3a7a4, CBI3aHHBIX C 11P (opmuposannus
[lpocteie  MexaHu3mbl.  KIIJ] BOPOT, OJIOK, TIOJIMCIIACT, BEIBIICHUEM JCUCTBUS MPOCTHIX MEXaHI3MOB B (byHKIHOHATBHOIT

HAKJIOHHOM INTOCKOCTH.

HaKJIOHHAS MJIOCKOCTb, HOKHUYHBIN
MexaHu3M. MOMEHT CuIL
PaBnoBecue poruara. [Ipasuio
MOMeHTOB. [Ipumenenue mpasuia
paBHOBECHS pBIyara K OJIOKy
«30J10TO TIPaBHIIO» MEXAHU KH
KIIJ] npocThIX MEXaHU3MOB.
[IpocTeie MEXaHU3MEI B OBITY,

Pa3JIMYHBIX HHCTPYMEHTaX U IPUCIIOCOOJICHUSX,
UCIIONIb3YEMBIX B OBITY M TEXHHKE, a TAKXKE B
XKUBBIX opranmsmax (MC — 6uonorus).

TPaMOTHOCTHU YYalIUXCsI»
(http://skiv.instrao. ru/);
Marepuains! 3 mocooui
«‘DYHKIII/IOHEU'II)HaH
T'paMOTHOCTb. Vuumcs JUIA
JKHU3HHW» U31aTCIbCTBA
«HpOCBCIHeHI/Ie»
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TEXHHUKE, )KUBBIX OpTraHU3Max.

IIpeBpaiienrue ogHOrO BUAA
SHEpPIuu B Apyroi. DHeprus
BOKpYT Hac. DHEprus pex u
BeTpa. Pemenue
3aHUMATEIbHBIX 3a7a4.

Bunbl MmexaHuveckoii SHepruu. 2

MexaHuueckas SJHeprus
Kunernueckas u noteHIuanbHas
sHeprus IIpeBpaiieHre ogHOrO
BUJIa MEXaHUUECKOH YHEPTUU B

JIPYTOH.

DKCIIEpUMEHTATIBHOE OTPEICTICHAC H3MCHEHUS
KUHETHYCCKON M MOTCHIMATHLHON SHEPTHH Telia
MIPY €r0 CKATHIBAHUH MO0 HAKJIOHHOM TUIOCKOCTH.
DopMyIHpOBaHKE HA OCHOBE HCCIICAOBAHUS
3aKOHA COXPAHEHUSI MEXaHHMYECKOM DHEPTHU.
PerieHne 3a1a4 ¢ UCTIOIH30BAHUEM 3aKOHA
COXpaHEHHs YHEPTHH.

I1P. Pemenue
3aJ1ad.

OnTudeckas cucrema
(hoToamnmapara, MUKPOCKOTIa 1
TEJIeCKOTIa.

cobuparoriei 1 paccenBarolel JInH3ax. Penienne
3a/1a4 Ha MpUMEeHEeHHe (OPMYIIbI JIMH3HI.
AHanu3 yCTpOWCTBA M IPUHITUIA IEHCTBUS

Hayxa 1 TexHonorun 2 Beinonnenue 3ananuii «Iloexanu OObsicCHEHHE TPUHIIMIIOB ACHCTBUS TexHonoruil. | Pabora «IIoexanu Ha Bogopone»:
Ha BojiopoJie» 1 «Ha Bcex mapycax»| BriaBikeHHe uaei o UCIIOJIB30BaHUIO 3HAHUI WHMBHUIyalb HO [00pa30oBaTeIbHbII pecypc
JUIsl pa3pabOTKU M COBEPIICHCTBOBAHUS WY B IIapax. 3aTeIbCTBA
TEXHOJIOTHH. OO6cyKaeHHe «ITpocBenieHme»
pe3yIBTaTOB (https://media.prosv.
BBITOJTHEHHS ru/func/)
3aaHMI. [Ipocsemenue, 2021. Ilopran
POIL (https:// fg.resh.edu.ru)
7. Boansl (2 4.)
3ByKOBbIC BOJIHBI. Buibl BomH. 2 HUcnonb3oBanue DKCIEepUMEHTAIbHOE U3yUYEHUE CBOMCTB IIP. becena CeTreBoi KOMILIEKC
3aHnMarenabHbIe ONBITEL.  Hew, 3JE€KTPOMArHUTHBIX BOJH JUIs AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C nH(pOpMaMOHHOTO
Kak peI0a! (ompoBepkeHue) COTOBOH cBsi3u Pagmonokarus MOMOMIBI0 MOOMIILHOTO TelieoHa) AHATN3 B3aUMO/ICHCTBUS CyObEKTOB
Kocmuueckas cBsizb PEHTTEHOBCKMX CHUMKOB Y€JIOBEYECKOTO P® B npoekre «MOHUTOPUHT
ONeKTpOMarHuTHas NPUPOJIA CBETA | OpraHU3MA. ¢dopmuposanust OI°
CkopocTtb cBeta BomHoBbIE YUaIIIXCsD
CBOMCTBa cBeTa: UHTEPHEPEHLIMS U (http://skiv.instrao. ru)
T paxius
8. Onruka (44.)
Urto Takoe cBer. Omnrtuueckue| 2 JIun3a, Xox Nyuel B TUH3E [Monyuenne n300paxeHUH C TOMOIIBIO JIMH3. Becena. IopTan POUI
STBIICHHS. 3aHUMATEIbHBIC dopmyIia TOHKOW JIMH3BI OnpenencHre GOKYCHOTO PACCTOSIHHS U Hemonctpanus u | (https://fg.resh.edu.ru)
OIIBITHI [10 ONTHUKE. [MocTpoenue n3o06pakeHui, ONITHYECKOH CHIIbl coOMparomeii 1uH3bl. PerieHne | oObsicHeHne
cOpMHPOBAHHBIX TOHKOW TMH30M | 3aJiad Ha IOCTPOEHHE U300paXKeHHH B OTIBITOB



https://media.prosv/
http://skiv.instrao/
https://fg.resh.edu.ru/

3a/laHui. IMopran POII
(https://fg.resh.edu.ru)
CoBpeMeHHBIE TEXHOJIOTUY] I'ma3 kak onTHdeckas cucrema AHanu3 ABICHUH OIM30PYKOCTH H Becena.
KOPPEKIHS 3PEHHA. ban3opyKocTs U aJIbHU 30pKOCTh. | JAIBHO30PKOCTH, NpuHIHNageicTus oukoB (MC | CoobuieHus
— Ouoorus). ydamuxcs
EcTecTBeHHO-Hay4yHasT TIpPaMOTHOCTh: «3HaHud B AeiictBum» (10 41.)
Hayka n TexHonorus. Brmmonnenne 3aganuit «Cects Ha | OOBsICHEHUE IPUHIUIIOB ASHCTBHS TEXHOJIOTHI. Pabota ITopran POII

acTepoui» u «CoJIHEeUHbIE TTAHEIIH

Briasuikenue uaei o Mcnojb30BaHUIO 3HAHUM 11
pa3pabOTKH M COBEPIICHCTBOBAHIS TEXHOJIOT .

WHUBUYaNb HO
WA B TIapax.
OO6cyxneHne
pe3yIbTaToOB
BBIIIOJTHEHHS
3aJaHUMN.

[louemy u gngd yero B ['no0aneHble mpoGiembl: TyTH ¥| OOBSACHATH CYHNIHOCTH INIOOAJBHBIX MPOOIEM U Huckyccust /
COBPEMEHHOM MUpE HYXKHO OBITh BO3MOXKHOCTH ux pelIeHus]| BBI30BOB, KOTOPBIE OHU CO3/al0T COBPEMEHHOMY KOH(epeHuus/
rI100aIbHO KOMIIETEHTHBIM? r100aTBEHO KOMIIETCHTHBIMHY| 4esioBedecTBY. OlleHUBaTh JEHCTBUS 110 PEIICHHIO | PEIICHHUE
Jlelicteyem s Oynymiero: JIIOABMH B YCJIOBUSAX AWHAMHYHO| TTIOOANBHBIX MIPOOJIEM B COBPEMEHHOM MHpE. MIO3HABATEIbHBI
YYUTBIBAEM LEIM yCTOHYMBOIO pa3BuBaromierocs HeompeaeraeHHoro| OnpenensTs 1 000CHOBEIBATE COOCTBEHHYIO X 3aaa4d u
Pa3BUTHSA MUpA. CTpATETUIO MOBEACHNS, CBA3aHHYIO C y4acTHEM B | Pa3bop

peIIeHIH TI00ATBHBIX TPOOIIEM. cuTyanui
Hame 310poBbe Brinonxenue 3anianus OO0BsACHEHHE POUCXOASIIHX TpolieccoB. Anaimus | Pabora

«JKcTpeMasbHbIE POGECCUI

METOJIOB MCCIIEIOBAHUS U UHTEPITPETALINS
Pe3yIbTaTOB SKCIIEPUMEHTOB.

WHJUBHUIyalb HO
WM B IIapax.

(https://fg.resh.edu.ru)
00pa3oBaTeNbHBIN pecype
n3aaTciabCTBA
«IIpocemenue»
(https://media.prosv.
ru/func/)

OO6cyxneHne
pe3yIbTaToOB
BEITIOTHCHUS
3aJaHUMN.
3abotumcst 0 3emie. Brimonnenue 3aganmii [TosydeHre BHIBOJIOB HA OCHOBE WHTEPIIPETAIINH Pa6ora B COOpHUK 3TaJIOHHBIX 33TaHHMN.
«'mobanbHOE MOTETUIEHUE) U JIaHHBIX (TpadHKOB, CXeM), TOCTPOCHUE Tapaxuin Brimmyck 2: yue6. mocobue st
«KpacHslIil mpuituB» paccyxaenuii. [IpoBeaeHne MpoCThIX rpymnmnax. OO/ non pen. I'. C.
UCCIIEI0BAaHUI U aHAJIU3 UX PE3YJIbTaTOB. Mosrosoit Kosanesoii, A. 1O. IlenTuna.
BriaBuxenue uaeit mo MoJIeIMpOBaHUIO WTYPM. — M.; CII6.:
I00ATBHBIX TPOIIECCOB. IIpesenTanus IIpoceemenue, 2021.
pe3yIbTaToB

BBITITOJTHCHHA



https://fg.resh.edu.ru/
https://media.prosv/
https://fg.resh.edu.ru/

HTroroBoe 3ansaTue. 2 I[eMOHCTpaHI/IH HUTOI'OB Pemienue MPaKTUYCCKUX 3aJia4, YCICIIHOC TeanaJ'IPI?,OBaHH

BHEYPOUHBIX 3aHATUl 110 OI MEKJIMYHOCTHOTO OOIIEHNE B COBMECTHOM oe

(OTKpBITOE MEPOIPUATHE IS JISITENIbHOCTH, aKTUBHOE Y4acTHE B KOJUIEKTUBHBIX| MPEICTABICHHUE,

IIKOJIBI ¥ POAUTETCH). y4eOHO-HMCCIIEIOBATEILCKIX, IPOESKTHBIX U APYTHX | (ecTHBas,
TBOpUeckux padorax. [IpocmoTp cnaiin- moy ¢ BEICTaBKapadoT

(hoTorpadusaMu u BUACO, CACTAHHBIME MIEIarOraMu
U II€TBMH BO BpeMsl 3aHATHH.

Pe3eps 4 u.




MeToanuyeckoe ooecrnedyeHye NporpaMmmabl

1. JlozoBenko C.B, Tpymmuna T. A. Peanmmu3arus 06pa3oBaTenbHBIX MPOTPaMM

€CTECTBEHHOHAYYHON M TEXHOJIOTMYECKOW HANpPaBICHHOCTEH MO (PU3MKE C

HCIIOJIb30BaHUEM 00OpyaoBaHusl meHTpa «Touka pocTtay MeTtomuyueckoe

nocobue

Hogas otkpsertas sHukomeus https://ru.ruwiki.ru/

3. Yuurensckuii noprai. Meronndeckue MaTepuaibl 0 PU3NKE U aCTPOHOMHH
https://www.uchportal.ru/load/38

4. VIHTepaKTUBHbBIC J1a00paToOpHbIE paboThI o busuke
http://seninvg07.narod.ru/004_fiz_lab.htm

5. Ousuueckuit kimacc. PusznMka I CTAPUICKIACCHUKOB U HE TOJIBKO.
https://fizclass.ru/

N

Mudposbie pecypcol

Poccuiickas anextponnas mkona https://fg.resh.edu.ru

00pa3oBaTeIbHBIN pecypc U3/1aTENNbCTBA «IIpocsemieHue»
https://media.prosv.ru/func/

[Topran ®I'BHY HNCPO PAO, CeteBoii KOMIUIEKC HWH(POPMAIIMOHHOTO
B3auMO/IeCcTBUS cyObeKTOB P® B mpoekre «MOHUTOPUHT (POPMHUPOBAHUS
(bYHKIIMOHAILHON TPaMOTHOCTH yuaruxcsi» http://skiv.instrao.ru

LIOC Mos mkosa https://myschool.edu.ru/

HOK https://educont.ru/

Oo0pa3oBatenbHas skocuctema B3nanus https://vznaniya.ru/
[MonmurexHmueckuit my3eit https://polymus.ru/

l'ocymapcTBeHHbli My3el KocMoHaBTHMKM uM. K. 3. Ilunonkosckoro.
Buptyansnsie nporynku https://gmik.ru/fotovideo3d/virtualnyiy-tur/

AN

<\

ANANENE NN

MaTepuaJbLHO-TeXHHYECKasa 0a3a

Jlabopatopuss 1entpa «Touka pocTtay, HCHOIB3yeMas sl  peau3aiuu
o0pa3oBaTeNbHBIX MPOTPaMM B paMKax MpernoaaBaHus GU3UKH: 0a30BbIH KOMIUICKT
obopynoBaHus 1ieHTpa «Touka pocTay mno Gusnuke
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