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HOACHUTEJIBHASA 3AIIMCKA

PaGouass mporpamMma BHEYPOYHOH JEATENBHOCTH «3aHMMAaTeNnbHAas (QU3MKa» s
obyuaronxcsi 7-8 KJIaccoB Ha ypOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHMs COCTAaBJIEHA HA OCHOBE
TpeboBanuii k pesyiabTatam ocBoeHus: PenepanbHOi 00pa3oBaTENbHOI NPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus (nanee POII) u dDexepanbHOro rocyaapcTBEHHOr0 00pa30BATEIBHOIO
CTaH/aapTa OCHOBHOr0 o01ero oopazosanus (nainee — OI'OC OOO0), a Takke OpUEeHTUPOBAHA HA
1eNIeBbIe IIPUOPHUTETHI, ChopMyIHpoBaHHbIE B [IpuMepHOil mporpaMMe BOCITUTaHHUS.

PaGouass mporpamMmma BHEYpPOYHOW JEATEIBHOCTH  «3aHMMAaTenbHas  (pu3nka»
pa3paboTaHa B COOTBETCTBUHU C:

— 3akoHoM P® «O6 obpazoBanuu B PO» Ne 273 o1 29.12.2012 1.,
— Ilpukaszom Munnpocsemenus Poccuiickoit @enepanuun or 31.05.2021r. Ne287
«O6 ytBepxkaeHun @enepasbHOro TOCYAapCTBEHHOIO 00pPa30BaTEIbHOrO
CTaH/JapTa OCHOBHOTO OOIIEro 00pa3oBaHUs» (3aperucTpupoBaHo B MuHIOCTE
Poccun 05.07.2021r. Ne 64101);
— Ilpuxazom Munnpocsemenus Poccuiickoit @enepamuu ot 16.11.2022r. Ne993
«O6 ytBepxkaenun PenepanabHON 00pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI'O
ob1ero odpazoBaHus» (3apeructpupoano B Muntocre Poccun 22.12.2022r. Ne
71764);
— OCHOBHOM 00pa30BaTeiIbHON HPOrpaMMOil OCHOBHOI'O OOIIEro oOpa3oBaHUs
MKOY «JIyrosckas COILI»
Kypc 1onosiHuTeIbHON NPOorpaMmbl «3aHUMAaTedbHast QU3UKA» 0TpakaeT
e 3HayeHHE (PU3HMKU B LIKOJIBHOM 00pa30BaHUM OIPENEISIETCS POJIbI0 (PU3UUECKOM HAYKU B
XKU3HU COBPEMEHHOIO OOIecTBa, €€ BIUSHUEM Ha TEMIIbl Pa3BUTUS HAYYHO-TEXHHYECKOIO
nporpecca;
® OCHOBHBIE O0JIACTM NpPUMEHEHHMs (PU3MKM, MOJYYEHHBIX Ha ypOKax HpPUPOIOBEIEHUS,
OBX, reorpaduu u Apyrux npeaMmerax;
® MEXIMCUUIIIMHAPHBIN XapakTep (U3MKU U JIPYrUX HAYYHBIX JUCHUIUIMH €CTECTBEHHO-
Hay4YHOT'O HaIlpaBJICHUS.

HeasaiMn u3y4yeHUus Kypca siBJAAKTCA: GopMUpOBaHHE (YHKIMOHAIBHO I'PaMOTHOMN
JUYHOCTH, €€ TOTOBHOCTH M CIIOCOOHOCTH «HCIOJb30BaTh BCE MOCTOSHHO NMpUOOpeTaemMbie
B TEUEHHE >KU3HU 3HAHUS, YMEHUS WU HaBBIKM IS PEIIEHUS MaKCUMAJIbHO IIMPOKOTO
JMana3oHa XU3HEHHBIX 3aJ1a4 B PAa3IMYHBIX cepax YeTOBEUeCKOWAeITeIbHOCTH, OOIIEeHHS
U COLMAJIbHBIX OTHOILIECHHH.

OcHoBHBIE 321a4M Kypca ¢cpopMHUPOBATH y 00y4 a0 M XCH

3anaun GopMHUpPOBAHUSI €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH B paMKaX KaK ypOUHOH,
TaK W HEYypPOUYHOW JEeATEJbHOCTH B DPABHOM Mepe ONpEeAessIOTCS CMBICIOM IOHATHSA
€CTECTBEHHO-HAyYHOM  IpaMOTHOCTH, CQOPMYJIMPOBAHHBIM B  MEXAYHApPOIHOM
ncciaenosanuu PISA:

«EctecTBeHHO-Hay4YHasi TPAaMOTHOCTh — 3TO CIIOCOOHOCTb YE€JIO BEKa 3aHUMATh
aKTHBHYIO TPa)XXJAHCKYIO MO3UIMIO MO OOLIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3AHHBIM C
€CTECTBEHHBIMM HAyKaMH, U €ro TOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHO-HAyUHBIMU
unesmu. EcTecTBEHHO-Hay4yHO TI'DPaMOTHBI YEJIOBEK CTPEMMTCA ydyacTBOBAaTh B
apryMEeHTUPOBAHHOM OOCYXJEHUU MPOOJIEM, OTHOCSAILMXCS K E€CTECTBEHHBIM HayKaMm U
TEXHOJIOTHSIM, YTO TPeOyeT OT HEero CIeAYIOIMX KOMIETEHTHOCTEH:

—HAy4YHO OOBSICHATH SIBJICHUS;

—IEMOHCTPUPOBATh TOHUMAHNE OCOOCHHOCTEH €CTeCTBEHHO-HAyYHOI'O UCCIIe/IOBAHMS;

—MHTEPIPETUPOBATh JTAHHBIC U HCIIOJIb30BaTh HAYYHBIE JTOKA3aTENbCTBA YIS MOJTY4CHUS
BBIBOJIOB.

BMmecre ¢ TeM BHEypoOUHasl A€ TENBHOCTD IPEIOCTABIISET JONOJHUTENBHBIE BO3MOXKHOCTH C
TOYKU 3pEHHUsl BapUATUBHOCTH COJEP)KAHUS U IPUMEHSEMBIX METOAOB, IIOCKOJBKY BCE 3TO B



MEHbIIIEH  CTEMeHW, 4YeM TpPU HU3YYCHHH CHUCTEMAaTHYECKUX y4eOHBIX MPEIMETOB,
periaamMeHTHpyercs 00pa3oBaTeNIbHBIM CTaHIAPTOM.

Cpok peanu3anuu nNporpaMmbl

[Tporpamma Kypca mpeaHa3HadeHa JUisi OpraHu3alud BHEYPOUHOH AESITENbHOCTH Ha 0ase
neHTtpa «Touka pocta». [Iporpamma kypca mo ¢u3uke cocraBieHa u3 pacuéra 68 y4eOHBIX
4acoB — 10 2 4 B Heneno B 7-8 kiaccax. Cpok peann3anuunporpaMMbl — OJIUH TO/I.

®opmbl peajM3aliH NPOrPaMMbI

Jna peanuzayuu nocmasieHHvix yenel npeonrasaromcs ciedyrowue opmvl opeanuzayuu
YuebHo20 npoyecca:

Juckyccus, TpOeKTHO-MCCIe0BaTeNbCKasi JEATENIbHOCTh YYaIluXcsl, JeloBas Hrpa,
npakTHdeckas padbora, IOpuanYecKas KOHCYJIbTallKs, paBoBas KOHCYJIbTALlUs, TTO3HABATENbHAS
Oecena, MHTepaKTUBHAs Oecela, MUHU-TIPOEKT, MUHU-UCCIIEI0BaHUE, KPYIJIbIl CTOJI, TOK-IIOY,
TBOpYeckas paboTa, BUKTOpHHA, POJIEBasi UTPa, CIO)KETHO-POJIEBAs UTPA, BHICTYIIJICHUS YUaIUXCS
C TOKa30M Mpe3eHTalluid, urpa-myTeuiecTBUe, MpaBoBas Urpa, AUJAaKTHUECKas HUrpa, pelieHue
MPAaKTUYECKUX U MMPOOJIEMHBIX CUTYAIM, pelIeHNuEe MPAKTUIECKIX H YKOHOMHYECKHX 3aa4, Urpa
C D2JIEMEHTaMM TpPEHUHIa, paboTa C JOKYMEHTaMM, aHaluTHYeckas palora, KOH(epeHLHs,
KOHKYPCBI.

OOyueHue npeaycMaTpuBaeT IpyNIoByio (opMy 3aHATHN B KaOUHETe C yuuTeneM. 3aHsITus
OpeAycMaTpUBalOT HWHAMBUAYAIbHYI0O U TPYNNOBYIO paboTy IIKOJIBHUKOB, a TaKke
IPEAOCTaBISIOT UM BO3MOXKHOCTh MPOSIBUTH U PAa3BUTh CAMOCTOATEIBHOCTh. B Kypce Haubomee
pacmpocTpaHeHsl cienyronme (GopMbel pabOThI: OOCYXIAEHUsS, AUCKYCCHHU, PEHICHUS KEHCOB,
OKCIIEPUMEHTBI, BHKTOPWHBI, JHHAMUYECKHE TMAy3bl, IUIAKTHUYECKHE WIPHI, BBHINOIHEHHUE
WHTEPAKTUBHBIX 3aJJaHUN HAa 00pa30BaTeNbHOM miIaTdopme.

MeTtoabl 00y4yeHust

Ha ypoBHe 0cHOBHOT0 00111ero 00pa3oBaHus CO3AIOTCS YCIOBUS JJIsl OCBOCHUS YIAIIUMHUCS
00pa3oBaTeIbHBIX MPOTpaMM, JIeJaeTcs aKIEHT Ha YMEHHUE CaMOCTOSITeTbHO H MOTUBHUPOBAHHO
OpPraHH30BbIBaTh CBOIO MO3HABATEJIbHYIO AESTENLHOCTh (OT MOCTAHOBKH 1€MW 10 MOTYYEHUS U
OLIEHKHU pe3yJibTaTa) Ha Pa3BUTHE yU4eOHO-MCCIEe0BATENbCKOM 1eATEIbHOCTH yYauXcsl.

B npoyecce ob6yuenus ucnonvzyromes:

. [Tpuemsl akTyanu3anuyu cyObeKTUBHOTO ONBITA YYaIIUXCS;

. MeTtonsl aAuasnora u MoJInmIora;

. [Ipuemsbl co3ganus KOJUIEKTUBHOTO U HHIUBUAYAIBHOT'O BBHIOOPA;
. UrpoBbie MeTobI,

. MeTonbl AMarHOCTHKH U CAMOJIMATHOCTUKH;

. TexHoiornu KpUTHYECKOT0 MBIIIJICHNUS;

. MTHpOpManimoHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH;

. TexHoJI0ruu KOJIEKTUBHOTO METOAA 00y4EHHUSL.

coO~NO O A~ WN B

IIJIAHAPYEMBIE PE3YJIbTATHI OCBOEHUS 3AHATHUMI

JUMHOCTHEIC PCIVILTATLL

—0CO3HAHUE POCCUHCKON TPaKJAHCKOW HIACHTHMYHOCTH (OCO3HAHHE ce0s, CBOMX 3a/Jad U
CBOETO MECTa B MUPE);

—TOTOBHOCTH K BBIIMOJTHEHHUIO 0053aHHOCTEH TpaXkIaHWHA U PeaM3aliy €ro MpaB;

—ILIEHHOCTHOE OTHOIIEHUE K JOCTUKEHUAM cBoer Ponnubl — Pocceun, k Hayke, HCKYCCTBY,
CIIOPTY, TEXHOJIOTUSAM, OOEBBIM MO/IBUTAM U TPYAOBBIM JTOCTHKEHUSIM Hapo/a;

—TOTOBHOCTb K CAMOPA3BUTUIO, CAMOCTOSATENbHOCTH U JINYHOCTHOMY CaMOOIPE/IEIECHHUIO;

—OCO3HaHNE [IeHHOCTH CAMOCTOSITEIbHOCTU M MHUIIMATUBBI;

—HaJIM4Yyue MOTHBAIMU K I€JICHANPAaBIEHHOW COLMAJbHO 3HAYUMOM J1eSTeNbHOCTH;
CTpeMJIeHHE OBITh MOJE3HBIM, HHTEPEC K COIIMAIBHOMY COTPYJHUYECTBY;

—IIpOsIBJIEHUE UHTEpECa K Crioco0aM IOo3HaHUS;

—CTpPEMJICHHE K CAMOU3MEHEHMUIO;



—C(OPMUPOBAHHOCTh BHYTPEHHEW MMO3UIMH JHMYHOCTH KaK 0COOOro IEHHOCTHOI'O
OTHOILIEHUS K ce0e, OKPYKAIOIIUM JIFOSM U JKU3HH B LIEJIOM;

—COOJIFO/ICHHE TIPaBHJI 0E30MIaCHOCTH, B TOM YHCJIC HABBIKOB 0€30IIaCHOI'O MOBEIACHHS B
WHTEPHET-CPEJIC.

JINYHOCTHBIE pPE3YAbTaThl, OOECIEYMBAIONIME aJallTAlUI0 O0Yy4YaloIerocs: K
N3MCHAUIINMCS YCIOBUAM COHHaHLHOﬁ )51 HDHDOILHOﬁ CpCabl.

—OCBOCHHUEC COIIMAJIBHOI'O OIIbiTa, OCHOBHBIX COLIMAJIbHBIX poneﬁ; OCO3HAHHUC HHHHOﬁ
OTBCTCTBCHHOCTHU 3a CBOHU IIOCTYIIKH B MHUPC;

—T'OTOBHOCTH K HeﬁCTBHﬂM B YCJ'IOBI/IHX HeOHpe)IeJ'ICHHOCTI/I, ITOBBIINICHU IO ypOBHSI
CBOGI71 KOMIICTCHTHOCTH qepe:«; HpaKTI/IquKYIO ACATCIBbHOCTh, B TOM UYHCJIIC yMeHI/Ie y‘II/ITI)CH
y ApYrux JroJel, npuoOpeTaTh B COBMECTHOM AEATENbHOCTH HOBBIC 3HAHUS, HaBBIKM U
KOMIICTCHIIUN U3 OIIbITA HPYI‘I/IX.

.HI/ILIHOCTHBIC PE3YJIbTAThI, CBA3AHHBIC C d)ODMI/IDOBaHI/ICM BKOHOFH‘ICCKOﬁ
KVYJbT bI.

—yYMEHHME OLIEHUBATh CBOU JACHUCTBUS C YUYETOM BIIMSIHUS Ha OKPYXKAIOLIYIO Cpeny,
JIOCTHYKCHUM 1IeJIeH U PEeOJ0JCHUS BEI30BOB, BO3MOXKHBIX TJI00ABHBIX ITOCIIEICTBUM;

—aKTUBHOE HENPUATUE NEUCTBUN, NIPUHOCALINX BPEJ OKPYKAIOIIEH CPENE; OCOZHAHKE
CBOEH pOJM KaK IpaXxJaHMHA M NOTpeOUTEs B YCJIOBUAX B3aMMOCBS3M IPUPOAHOM,
TEXHOJOTHYCCKOW U COIUAIILHOW Cpe/.

MetanpeaveTHpie Pe3VILTATEIL
Yuueepcanonvimu nosnasamenvhvimu oeticmeuimu.:
ba3oBble JoruuecKue 1ercTBUs:

— BIAQJETh NMPHEMaMU OMHCAHHUS U PACCYXJACHHUS, B T.4. — C MOMOIIBIO CXEM H
3HaKOCUMBOJIMYECKUX CPE/ICTB;

— st 00001IeHHs U CPAaBHEHHMSI, KPUTEPUU MTPOBOIMMOT0 aHAITN3A;

— C y4eTOM MPEIIOKEHHOM 3a/laud BBISBJIATH 3aKOHOMEPHOCTU W MPOTUBOPEYHS B
paccmaTpuBaeMbIX (akTax, TaHHBIX U HAOIIIOICHUSX;

— BBIBIATH JAeDUIUTHI  MHGPOPMAINH, JJAaHHBIX, HEOOXOAMMBIX Ui  pEIICHUS
MOCTaBJICHHOM 3aJ1a4H;

— BBISIBJISITH MPUYUHHO-CJICJICTBEHHBIC CBSI3U TIPH U3yYEHUH SBJICHUI W TTPOIIECCOB;

— JIeJaTh BBIBOJIBI C UCMOJIb30BAHUEM JAEAYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIOUECHUH,
YMO3aKITIOY€HUM 110 aHAJIOTHH, (OPMYIUPOBATH TUIIOTE3HI O B3aUMOCBS3SIX.

ba3oBble ncclie10BaTeNbCKUE 1CHCTBUS :

— HCMOJIb30BAaTh BOMPOCH KAK HUCCJIEA0BATEIbCKUI HHCTPYMEHT TO3HAHHUS;

— ¢GopMyIHUpOBaTH BOMPOCH, (QUKCUPYIOLIHE pa3pblB MEXKIAY pEaTbHBIM U
KeNaTeIbHBIM COCTOSSHUEM CUTyallu, O0BbEKTa, CAMOCTOSTENIbHO YCTAaHABIMBATH HCKOMOE
U JIaHHOE;

— MPOBOJAUTH IO CAaMOCTOSTENBHO COCTABJIEHHOMY IIJIAHY OIBIT, HECIOXXHBIHI
JKCIEPUMEHT, HEOONbIIOe HCCIEAOBAHME IO YCTAHOBJICHUIO OCOOEHHOCTEH O0O0BeKTa
U3yUeHUs, IPUYUHHO-CIEICTBEHHBIX CBS3€il M 3aBUCHUMOCTEH O0BEKTOB MEXAY COOOMH;

— OIICHUBAaTh Ha MPUMEHUMOCTh W JOCTOBEPHOCTh MH(pOPMAIUU, TMOJTYYECHHOU B
X0JIe MCCIeNOBaHUs (IKCIIEPUMEHTA);

— CaMOCTOSTENbHO (QopMyaupoBaTh 00OOIIEHHMS M BBIBOJABI 10 pe3yjbTaTaM
MPOBEACHHOTO HAOJIOCHUS, OIBITA, MCCICIOBAHUS, BJIAJETh WHCTPYMEHTAMH OLEHKHU
JIOCTOBEPHOCTH MOJYYCHHBIX BBHIBOJIOB B 0000TIIIEHHI;

— MOPOTHO3UPOBATH BO3MOXKHOE JalibHEWIIee pa3BUTHE MPOIIECCOB, COOBITHI M UX
MOCJIC/ICTBHUS B aHAJOTUYHBIX WJIM CXOJIHBIX CUTYAllUsIX, BEIIBUTATH TIPEAIIONIOXKESHHUS 00
X Pa3BUTUHU B HOBBIXYCJIOBHUSIX U KOHTEKCTAaX.

PaGoTa ¢ nndopmarmeii:
— MOPUMEHATH Pa3IUUHBIE METOJbI, HHCTPYMEHTHI U 3aMPOCHl MPHU MOUCKE U 0TOOpE




uH(OpMaInuKu UIW JAHHBIX M3 HUCTOYHHKOB C Y4ETOM MPEMJIOKEHHOW yueOHOW 3ajgadyu u
3a/laHHBIX KPUTEPUEB;

— BBIOMpATh, AHAJIM3UPOBATH, CHCTEMATU3UPOBATH U  HHTEPHPETHPOBATH
HH(pOPMAIIUIO PA3THYHBIX BUIOB U GOPM MPEACTABICHUS;

— CaMOCTOSITEIBbHO BBIOMPATh ONTUMAIBbHYIO (GOpMY NpeacTaBlIeHUs UHPOpMAIUU
U WUIIOCTPUPOBATh pEIIaeMble 3a/Jaud HECJIO0XHBIMM CXE€MaMH, JuarpaMMaMH, HHOMU
rpaduKkoil 1 ©X KOMOUHAIUSIMH;

— OIICHUBATh HAAECKHOCTb MHOPOPMAIUM MO KPUTEPHUSAM, MPEAIOKEHHBIM
MeJarornYecKuM pabOTHUKOM HIIM CHOPMYIUPOBAHHBIM CAMOCTOSTENIBHO.

Vuueepcanvhvie kommyHukamusHwle Oeticmeus

ObuieHue:

—COINOCTABJIATh CBOM CY)XJIEHUS C CYXKACHHAMHU JpyTMX Yy4YacTHUKOB JMaJIora,
OOHapyXHUBaTh pa3IMuue U CXOJCTBO MO3UIINH;

—IyOJIMYHO MPEICTaBIATh PE3YIbTATHI BHITOJIHEHHOTO ONbITA (MCCIEA0BAHUS, IPOEKTA);

—BbIOMpaTh (opMaT BBICTYIJIEHHS € Y4€TOM 3ajJady MpPe3eHTAlUd U OCOOEHHOCTel
ayTUTOPUM M B COOTBETCTBUM C HHM COCTaBJSITh YCTHbIE U MHCHMEHHBIE TEKCTHl C
UCIIOJIb30BaHUEM UJUTIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHasl AESATEIBLHOCTD (COTPYAHUYECTBO):

—[PUHUMAThH 1EIb COBMECTHOW WMH(MOPMAIMOHHON AESITEeNbHOCTU MO cOopy, oOpaboTke,
nepenaue U Gpopmanuzanuyu HHGOPMAIHH, KOIJIEKTUBHO CTPOUTH ACHCTBUS MO €€ TOCTHKEHUIO:
pacrpenensiTe pojiu, J0r0BapUBaTLCS, 00CYXKAATh MPOLIECC U PE3YNIbTaT COBMECTHOM paboThI,

—BBIIOJHATh CBOIO YacTh pabOThl ¢ MHpoOpManued Ui MHPOPMAIMOHHBIM MPOAYKTOM,
JIOCTUTasi Ka4E€CTBEHHOr'0 pe3yJibTaTa 0 CBOEMY HAIPaBJIECHUIO U KOOPIUHUPYS CBOU JAEHCTBUS C
JPYTUMU YJIeHaMH KOMAaH/Ibl;

—CpaBHUBaTh pe3yibTaTbl C MCXOIHOM 3ajadeld M BKJIAJ KaXJIOro 4JieHa KOMaHAbl B
JOCTIDKEHHE Pe3yJbTaTOB, pa3AeisiTh cepy OTBETCTBEHHOCTH W TPOSBISATH TOTOBHOCTH K
MPEAOCTABIECHUIO OTYETA TIepe TPYIIION.

IlpeaMeTHEIC Pe3VIBTATRIC

—YMCHHUC O6’b$ICH}ITL npouecCChl U CBOMCTBA TCJI, B TOM YHCJIC B KOHTCKCTC CI/ITyaI_II/Iﬁ
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa;

—YMCHHC IIPOBOJUTH yqe6Hoe HCCIICAOBAHHUEC, B TOM 4YHCJIC IIOHMMATh 3aJaydu
HCCIICAOBaHUA, NPUMCHATHL MCETOJAbI HCCICIOBAHUA, COOTBCTCTBYHOUIHUC IOCTaBJIEHHOU
11€JIH, OCYIIECTBIATH B COOTBETCTBUU C IJIAHOM COOCTBEHHYIO JE€ATEILHOCTh U COBMECTHYIO
ACATCIBbHOCTL B I'PYIIIIC,

—YMEHHUE NPUMEHATH NMPOCThIe (PU3NUECKHE MOAENH i1 O0BACHEHUs NMPOLECCOB U
SIBJICHUH

—OpUEHTHPOBATHCS B SIBICHUAX M O0BEKTaX OKPY)KAIOIIEro MUpA, 3HATh T'PAHULBI MX
IPUMEHUMOCTH;

—I[IOHUMATh OIpeesieHs] GU3NUECKUX BETMUYHUH U IIOMHUTH ONpeestonme GopMyIbl;

—MOHUMAaTh KakuUM (PU3MYECKUM MPHUHIMIAM M 3aKOHAM MOAYUHSIOTCS T€ WM WHBIC
O00BEKTHI U SIBJICHUS TIPHPOJIBI;

—3HaHUE MOJIEIM MTOUCKA PEIICHUH JIJIs 3a71a4 1o (PusukKe;

—3HaTb TCOPCTUYCCKHUEC OCHOBbI MaTECMATUKHU.

—IMpUMedaTh MOJICIH SIBJICHUI U 00BEKTOB OKPYKAIOLIEro MUpa;

—aHaJIM3UPOBAThH YCIOBUE 33/1a4H;

—niepeOopMyIHPOBATh U MOJEIMPOBATh, 3aMEHSATh UCXOAHYIO 3a/1a4y APYroi;

—COCTAaBJISITh TJIaH PEIICHUS,

—BBIABUI'aTb U IPOBECPATH NMPCAJIara€MbIC IJId pCUICHUA THIIOTE3bI;

—YMCHHUC HUCIIOJIB30BATHh HpI/IO6pCTeHHBI€ 3HAHUA W HABBIKU IJIA 3J0POBOIo 06pa3a
KU3HHM, CcOAJaHCUPOBAHHOTO MUTAaHUS H  (QU3NYECKOH  AaKTUBHOCTH; yMEHHUE



HpOTHBOﬂeﬁCTBOBaTB JOKCHAYYHbIM MAHUIIYJIAOUSAM B obactu 340POBbA;

—YMCHHUC XapaKTCpru30BaTb MIPUHIUIIBI HeﬁCTBHH TEXHHUYCCKHUX YCTpOﬁCTB
INPOMBIIIJICHHBIX TCXHOJOIMYCCKHX ITPOLCCCOB.

COLEPKAHUE 3AHATUSA
1. ®wusuxa B npuposae.

Metozas! uzyuenus ¢uznueckux siBieHuid. MzmMepenue gpusnueckux BenuuuH. Macmradbl
¢usnyeckux ABieHUN Ha 3emie u Bo BceeneHHoi.

®usnka — ocHOBa TexHHKU. Du3MKa M HAYYHO-TEXHUYECKUH Mporpecc. Brigarommecs
pyccKue 1 3apyOexHbIe YUeHbIE - PU3UKH U KOHCTPYKTOPBI.

2. CrpoeHue 1 cBOJicTBa BellecTBA.

Moutekynbl. SIBiIeHHs, TOATBEPKAAIOIME MOJIECKYIIPHOSCTPOCHUN BelecTBa. Pasmepst u
Macca MOJIEKYyJ. J[BH>KeHMEe M B3auMMOJEHCTBHE MOJEKYyJ B rasax. KHAKOCTSIX M TBEpAbIX
(kpuctammmueckux) tenax. Atom. Monekyna. Bemecrso. Marepuansl. Bunbl matepuaiioB B
TEXHUKE UCTPOUTEIHCTBE.

Hcroprs BO3HUKHOBEHHUS U PA3BUTHS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH BEILIECTBA.

3. JIBM:KeHMeE TeJl.

OTHOCHUTENBHOCTD JBM)KEHUS M TIOKOs. MrHOBEHHass M CpeIHsAs CKOpPOCTH. MeTonbl

u3MepeHus: ckopocTH Tena. CKOpOCTH, BCTPEUYAOIIMECs B IPUPOJIE U TEXHUKE.
4. Cwuabl B ipupose.

B3aumoneiictBue Ten u nHEpTHOCTH. Macca. Cuna.Jlepopmarnus. Yrpyrue cuibl. SIBiaeHue

Tsarotenus. HeGecHsie Tena u ux aApmxenue. Cuma TSHKECTU Ha Apyrux miaanerax. Cuma TpeHus.
5. I'mapo- m a3pocraruka.

HaBnenue B xkujakoctd u rasze. CooOmaromyecss COCyJbl C Pa3HbIMU HKHJIKOCTSIMH.
BonmonpoBoa. I'mapocratuueckuii mapagokc. ['mapaBianyeckuid TopMo3. PazButue BOJHOIO
tpancriopra. Cyna u moaBomHble Joaku. batuckad wu akBamanr. Mcropus pa3Butus
TUAPOCTATUKU U a3POCTATUKH.

(I'epuke. Apxumen. Ilackans. Toppuuennm).

6. Padora. MomHoCTh. JHEPIHS.

[IpocTbie MexaHU3MBI. «3070TO€ MPABUIO MEXaHUKW». [[ONBHKHBIA U HEMOABUKHBIN
6soku. Bopor. Haknonnasmiockocts. Bunt. Ilonsemuslii kpan. Buasl MexaHU4eCKOH SHEPruu.
dopmyia KHHETHUECKOM dHepruu (0e3 BbIBOJIa). DHEPrUst BOKPYT HAc. DHEPTHs peK U BETpa.

7. BoaHbl
Buibl BosiH. 3ByKOBBIE BOJIHBI. DJIEKTPOMArHUTHbIE BOJIHBI.
8. Omnruka.
Ha 6yner ceer! Kak Bugut uenosek. 3penue. [ledextsl 3peHus.



TEMATHUYECKOE IINTAHUPOBAHUE

Tema Koxa-Bo | OcHoBHOE coaep:kaHue OcHOBHBbIE BU/IbI 1€ATEIbHOCTH DopmbI OopaszoBarejibHbIE
4acoB NpoBeIeHUs pecypchbl, BKIOYast
3aHATHH 3JIeKTPOHHBIE (LM(pPOBbHIE)
1. Beeaenmue (6 u.)

Opranu3aimoHHOe 3aHsITHE. 1 3HaKOMCTBO YYaCTHUKOB Pa3BuTh MOTHUBAIIMIO K 1I€JIEHATIPABICHHOU Oecena
TexHuka 6e30macHOCTH. nporpamMebl. O0cCyXIeHHE COLIMAIBHO 3HAYMMOI A TeNbHOCTH;
®dusuka B IpUpoe. MOHSATHUS €CTECTBEHHOHAYYHAs, CTpeMJICHHE OBITH MOJIE3HBIM, HHTEPEC K

KOMIIETEHIUU. COLIMAIBHOMY COTPYIHHUYECTBY.
Metonb! u3y4eHus 1 O>Xuganus Kaxa0To ChopmupoBaTh yCTaHOBKY Ha aKTHBHOE Ipaxtuyeckas Hopran POII
(DU3NUECKUX SBICHUH. [IKOJIPHUKA M TPYMITBIB LIEJIOM | ydacTHe B pEIICHUH MPaKTHIECKUX 3a/ad. pabora https://fg.resh.edu.ru.
Wsmepenne puznaeckux OT COBMECTHOI palOTHI. Matepuasl 271eKTPOHHOTO
BEJIMYMH. OOcyxeHne TOHATHS 00pa3oBaTeIpHOTO pecypca
ena nenenus 1 CCTCCTBCHHO-Hay4IHas, [IproOpecTn OMBIT YCIENTHOTO MEXKITHY [Ipaktuyeckas U31aTCIILCTBA
H3MEpPUTENBHOTO Tpubopa. KOMIIETEHIUH. HOCTHOTO OOIIEHUsI; TOTOBHOCTB K pabora «lIpocBemieHue»
«®Du3uKa HAYUHAETCS TaM, pasHoOoOpa3Hoil COBMECTHOM JeATEIHHOCTH, https://media.prosv.
[JIc HAYMHAIOT U3MEPATh. ..» AKTHBHOE y4YacTHE B KOJUICKTUBHBIX yueOHO- ru/func/
dusnka — OCHOBA TEXHUKH. 1 HUCCIICIOBATCIbCKUX, IPOCKTHRIX U APYTHUX Becena.
Brigaromuecs pycckue u TBOPYECKHUX paboTax. Coo0menus
3apyOeKHBIE YUeHBIC-(PIU3UKN YUaAIIAXCS
HMKOHCTPYKTOPHI. Dn3nky —
naypeatsl HoOenerckoit
MIPEMHH.

3arazouHbIe SIBICHUS 2 BrmonHaeHnne 3ananuii IIpoBeneHne NPOCTBIX UCCAEAOBAHUN U PaGoTa B

«JlazepHast yka3ka u aHaJIN3 UX PE3yJIbTaTOB. napaxuim

¢onapux» n «Yrorakoe rpymnmax.

CHET»

2. CTpoenue u cBoiicTBa BemecTBa (13 4.)

Mounekynsl 1 aToMbl. Mozenu 2 OCHOBHBIE NTOJIOKECHUS HaGntonenue u uHTEpHIpeTanus ONbITOB, becena. IIP Marepuansl  3JIEKTPOHHOTO

MoJIeKyl. JleneHre MoJIeKyil.

CBUJIETEIHCTBYIOIUX 00
ATOMHO-MOJIEKYJIIPHOM CTPOCHUHU
BEIIECTBA: OIBITHI C PACTBOPEHHEM
pa3IHYHBIX BEIIECTB B BOJE

Pemrenne 3a7a4 110 OIEHMBAHWIO KOJIMYECTBA
ATOMOB WJIM MOJICKYJ B €AMHHIIE 00BhEMaA
BeEIIecTBa

MOJIEKYJISIPHO-
KUHETUYECKOUN TEOPUH
CcTpoeHHus BelecTBa Macca u
pa3Mepsl aTOMOB

u MosieKya OTBITHI,
TTOATBEPXKAAOIINE OCHOBHBIE
TTOJI0>KEHHUST MOJIEKYIISIPHO-
KHUHETUYECKON TEOpUH

00pa3oBaTeIbHOrO pecypca
n3aareibCTBA
«IIpocBenienue»
https://media.prosv.
ru/func/




SIBnenus,
MIOATBEPKIAOLIUE
MOJIEKYJIIPHOE CTPOCHUE
BeliecTBa. MosekynspHoe
CTPOEHUE KUAKOCTEM.

OCHOBHBIE TOJIOKCHUS
MOJIEKYISIPHO-

KUHETHUYECKOUN TEOpUH
cTpoeHus BeuecTBa Macca u
pa3Mepbl aTOMOB

1 MoJieKyJ1 ONBITEHI,
NOATBEPKIAAIOLIME OCHOBHBIE
TIOJIOKEHU ST MOJIEKYJISIPHO-
KUHETUYECKOW TEeopuu

HaOnroienne u WHTEpHpeTanusi OIMBITOB,
CBHUJIETEITHCTBYIOIIHNX 00
ATOMHO-MOJICKYJISIPHOM CTPOCHHH BEIIESCTBA:
OTIBITHI C PACTBOPCHUEM Pa3JIMYHBIX BEIECTB
B BOJIE

Penienue 3aa4 1m0 OIEHUBAHHUIO KOJIMYECTBA
ATOMOB WM MOJEKyl B eauHUIe 00BhEMa
BEIIEeCTBa

MonekynspHoe CTpOEHUE
TBEPABIX TeN. MOJIEKYIsIpHOE
CTPOEHUE r'a30B.
BzaumopelictBue Mosekyn B
razax, >KHUJIKOCTSIX M TBEPJBIX
KpHUCTaTNYeCKuX Tenax. Poct
KPHUCTAJIOB.

Monenn TBEPIOTO, KUAKOTO U
ra3000pa3HOTO COCTOSHUI
BemecTBa Kpucramnueckuen
amop¢Hsie Tena ['paden —
HOBBIH MaTepHall JIJIsl HOBBIX
TEXHOJOTUH

OOBsICHEHHE OCHOBHBIX pa3m/1q1/11‘/'1 B CTPOCHUU
ra3oBs, )KHﬂKOCTeﬁH TBépHLIX TCI C
HCIIOJIb30BAHHUEM II0JI0KECHHI MOJICKYJIAPHO-
KHHETUYECKOM TCOpHUH CTPOCHHA BCIHICCTBA
HpOBEHGHI/Ie OIIBITOB 1O BbIpAlIUBAHUTO
KpuCTaJllioB HOBapeHHOﬁ COJIM UJIK caxapa

becena. T1P

Marepuansl. Bunbt
MaTepHaiOB B TEXHUKE H
CTPOWTENBCTBE.

TexHOJIOrMH MOJTyYEeHUs
HWCKYCCTBEHHBIX aJIMa30B
OOBsICHEHHE CBOMCTB ra3os,
JKUJIKOCTEN U TBEPABIX TEJI HA
OCHOBE ITOJIOK €HUI
MOJIEKYJISIPHO- KHHETUYECKOM
TEOPUU

[IpoBenenne u 0OBSICHEHHUE OMBITOB,
JEMOHCTPHUPYIOIIHUX MOBEPXHOCTHOE
HaTsOKCHHE, KAWIDISPHBIE SBICHUS U
SIBICHHUECM AYHBAHUS

Becena.
Coo01eHus
YUaIuXCcs.

Marepuansl  3JIEKTPOHHOTO
00pa3oBaTeIbHOTO pecypca
M3/1aTeNbCTBA
«IIpocBenieHue»
https://media.prosv.
ru/func/.

[Topran ICPO PAO
http://skiv.instrao.

Mudpdysus. Tuddysus B

TBép,Z[BIX TCIax, KUIAKOCTAX U
razax. CMayuBaHue 1
HCCMAa4YMBaHUC.

TexHOJIOruH NOJTyYEeHUs
HCKYCCTBEHHBIX aJIMa30B
OOBsICHEHHE CBOMCTB ra30B,
SKUJIKOCTEN U TBEPABIX TEJI HA
OCHOBE ITOJIOKECHUIN
MOJIEKYJISIPHO- KUHETHUYECKO U
TEOPUU

I/I?)MepCHI/Ie CHUJIbI MOBEPXHOCTHOTO HATAXKCHMUA.

OOBscCHEHHE pONN KallMJUISIPHBIX SIBICHUN IS
MOCTYIUICHHUSBOABI B opranu3M pacteHuii (MC
— OMOJIOTHST)

HaGnronenue, nposesieHHe U 00bsACHEHHE
OIBITOB MO HAOIIOIEHUIO TETIOBOTO
paclIupeHusl ra3oB, KUIAKOCTEH U TBEPIBIX Tl

3anumarenbHas ¢pusnka «Ox,
YK 3TU MOJIEKYIBI | »

3akperniieHue IpouJIeHHOTO
Marepuana.

Pemenne kauecTBEHHBIX 3aJa4 HA OCHOBE
aHaJIN3a MPaKTUYECKUX CUTYyaI[Uil, CBA3aHHBIX
CO CBOMCTBaMU Ta3oB, XHUAKOCTEH HUTBEPIBIX
TEIl

Buxkropuna.
TBopueckue
paboThI
y4amuxcs

ITopran UCPO PAO

Mouwu yBieueHust

Brimoinenue 3agannii
«Mup akBapuyMa» u
«3epKalbHOE OTPaKCHHE

OOBsICHEHHE MPOUCXOAIINX MPOLIECCOB.
AHanmu3 METOJ0B HCCIEIOBAHUS U
HHTEpIpeTalHs pe3yJbTaTOB dKCIEPHMEHTOB.

I1P
HHMBHYAIEHO
WIH B Iapax.
Ob6cyxnenne
pe3yIbTaTOB
BBITIOJIHECHUS

http://skiv.instrao.



http://skiv.instrao/
http://skiv.instrao/
http://skiv.instrao/
http://skiv.instrao/

3aJaHuH.

2. JIBnxenue (8 u.)

OTHOCHUTEILHOCTh IBUKEHHS U
MOKOs1. MeToAbl U3MEPEHUS
ckopocTtr. CKOpOCTH B
MIPUPOJIE U TEXHUKE. « MBI
eleM, eaeM, SIeM. ..

MexaHH4YeCcKO€e JIBH)KEHUE
[IyTs u nepemenienue
PaBHomepHOE U
HEpaBHOMEPHOE JBMKECHHE
CBoOosiHOE TTasieHue Kak
IIpUMep HEPAaBHOMEPHOTO
nBrxeHus Tesn CKopocTb
CpenHsas cKopoCThIpHU
HEPaBHOMEPHOM JIBIKCHUH.

HccnenoBanne paBHOMEPHOTO BUIKEHHS U

OIpe/ielIeHHe eronpH3HaKOB.

Habnronenne HepaBHOMEPHOTO JIBHKEHHS H
OTIpeZIeIeHNe ETOOTIIMYMH OT PaBHOMEPHOTO
JIBUKCHSL.

N3ydenne cBOOOIHOTO MaJeHUS TE Pa3HOH
MaccChl

P

BsaumoneiicTBue Teil u
nHepTHOCTh. Macca. O0BEM.
U3zmepenue o0beMa TBEPIBIX
TeJl PABUIBHOM (HOPMBI
Pa3HBIMH METO/IaMH.
Wsmepenne o0beMa TBEPABIX
TeJ HeMPaBUIBHOU (OPMBI.

SBneHue nHepuu 3aKOH
nHepuuu BzaumopnencTeue el
KaK MpUYNHA U3MEHCHUS
CKOpPOCTH ABM>KEHUS Tesl Macca
KaK Mepa WHEpTHOCTH Tena B
MOCTYIATEIbHOM JIBUKEHUU.

OOBsicHEHHE U IPOTHOZUPOBAHUE SBICHUM,
00YCIIOBICHHBIX HHEPIMEH, HAIPUMeEp: YTO
HNPOMCXOIUT NIPH TOPMOKEHUH HIIU PE3KOM
MaHEBpEe aBTOMOOWIIS, TOYEeMYy HEBO3MOXKHO
MTHOBEHHO IIPEKPaTUTh JABH)KCHHE Ha
BEJIOCHUIIE][€ WX CAaMOKAaTe U T 1

becena. TP

IImotHoCTh Ten. Pemenne

ITnotHOCTE BemtecrtBa CBSI3b

Pemenue 3a7au Ha onpeelieHUE MAcChl Tela,

Bbecena. Pemenne

Ioptan POIII
https://fg.resh.edu.ru.
Marepuansl 31€KTPOHHOTO
06p2130BaT€J'ILHOF0 pecypca
n3aarciibCTBa
«HpOCBCHIeHI/Ie»
https://media.prosv.
ru/func/

3az1a4 Ha Temy «IlnoTHOCTH MIOTHOCTU CKOJIMYECTBOM ero 00bpéMa UIIJIOTHOCTH. 3agau. [1P
tem». «Omnpenenenne MOJIEKYJI B einHuUIe 00hEMa OmnpeneneHue MWIOTHOCTH Teja B pe3yabTaTe
wioTHOCTH Teny. OnpeseneHne BemecTBa CMeCH U CILJIaBbI U3MEpECHHS eroMacchl M 00BbEMa.
IUIOTHOCTH T€JjIa YeIOBEKa. [ToBepxHOCTHAsI ¥ IMHEIHAS
IUIOTHOCTh
3arao4HbIe SIBIICHHS. BrmmonaeHne 3anaHui [IpoBenenue npocThix HccleqoBanmii u ananu3 | Pabora B COOpHHUK 3TaJTOHHBIX
«3arajgKka MarHuTOB» H UX pe3yJIbTaTOB. rapaxuiiu 3ananuii. Beimycku 2:
«Bopa Ha cTekiiax» rpymnmax. yue6. mocodue ms OO/
IIpesenrauus nox pen. I'. C.
pe3yabpTaToOB Koganesoii, A. 1O.
uccinenopanus. | I[learmna. — M.; CIIO.:

IIpoceemenue, 2021.
IMopran POII

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

4. Cunbl B ipupone ( 7 4.)

Cuna. lepopmartun. Yupyrue
CHJIBL.

Hedopmariuu pacTspkeHUS U
oxarns. 3akoH ['yka.

Cuia Kak XxapakTepHUCTHKa
B3anMogericrtBus ten Cuia
YHPYroCcTH M 3ak0H ['yka
W3mepenue cuiibl ¢ TOMOIIBIO

N3ydenue B3auMOIEMCTBUS KaK IPUIUHBL
M3MEHEHHsI CKOPOCTHTENA WK ero Jehopmannu
Omnucanne pealbHBIX CUTYalniH

B3aHMMOJICHCTBHUS TEN C ITIOMOIIBIOMO/JIENICH, B

Bbecena. Pemenne
3ajad4.

OO0pa3zoBarenbHBIN pecypc
W3/1aTeIbCTBA



https://fg.resh.e/

Hedopmarun ciBura,
n3ruba M KpydeHHs.

JUHaMoOMeTpa SIBiieHue
TATOTEHUS U CUJIA TSHKECTH
Cuta TSDKECTH Ha IPYTHX
miaHerax. HeBecoMocCTh.

KOTOPBIX BBOJHUTCSI MOHSITHE U N300paKeHUE
cuiibl M3yueHue CUIbl yipyrocTu
HccnenoBanue 3aBUCUMOCTU CHUITBI YIIPYTOCTH
OT Y/UIMHEHHUS PE3UHOBOTO IIHYpPa WU
MIPYKUHBI

(c moctpoeHueM rpaduka).

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

Pemenne 3aHuMarenbHbIX Cua Kak XxapakTepHUCTHKa AHanu3 NpakTHYECKUX CUTyalui, B Coobuienne
3agaq. Cuia TSHKECTH Ha B3anmoneiicTeus Ten Cuna KOTOPBIX MPOSBIISETCS ACHCTBUE CUIBI Y4aIlHuXCs.
JpYTHX MJIaHeTax YIpYyTocTH U 3akoH ['yka YIPYrocTH (YIpyrocTb Msda, KpOCCOBOK, Pemenue 3anau. | [lopran POII
W3mepeHue cUIIbI ¢ TOMOILBIO BETOKJEpEeBa U 1p ) https://fg.resh.e
JAUHaMoMeTpa SIBiieHue Pemenne kauecTBEHHBIX 3a/1ay, CBSI3aHHBIX C du.ru
TSTOTEHUA U CHJIA THKECTHU SIBICHUEM TATOTEHHUS
Cuna TsbKecTH Ha ApyTrux
mia"Herax. HesecomocTs.
Cuna tpenus. Tperue B ObITY. Cuia TpeHust W3yueHne cuibl TPEHUS CKOJBKEHUS U CooOmeHus
Tperne B mpupoe U TEXHUKE. TpeHue ckoabXeHUS U TPEHUE CWIBI TpeHus mokos. MccnenoBanne YUaIIuXCA.
HOKos, BA3Koe TpeHue T TpeHue | 3aBUCHMMOCTH CHIIBI TPEHUS OT CHIIBI becena
B IPUPOJE UTEXHUKE. JIABICHUSH CBOHCTB TPYIIUXCS
noBepXxHocTel. Pemenne kauecTBeHHBIX
3a/1a4, OCHOBAHHBIX HA aHaJIU3e
NPaKTUYECKUX CUTyalUi, B KOTOPBIX
IPOSABIISIETCS NEMCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHbIICHUS
WIH yBeNMYEHUs (KaTaHWE Ha JIbDKaXx,
KOHBbKaX, TOPMOYKEHHE aBTOMOOMJI,
UCIIONB30BaHUE MTOITHITHUKOB, IJIABAHUE
BOJHBIXKUBOTHBIX H Jip ) (MC —
oroJIorHs ).
Pemrenue 3ama4 ¢ ucnosb3oBaHueM GopMmyd Jist
pacuyéra CHIBITIKECTH, CHJIIbI yIPYTOCTH, CHIBI
TpeHHs
Hayka u texHonoruu BrmonneHnne 3aganuit OOBsICHEHHE POLIECCOB U IIPHHIIUIIOB Pabota
«Jlyna» u «BaBujioHCckue JIEUCTBUS TEXHOJIOTHUH. WHIABUAYAIb
caapD) HOWIIH B
mapax.
Ob6cyxnenune
pe3yIbTaTOB
BBIMIOJTHEHUS

3aJaHnui.



https://fg.resh.e/

5. Tuapo- u aspocraruka (6 4.)

Uro-to tae-to naBut! JlaBrieHue] 3aBUCHUMOCTE JAaBJICHUS HccnenoBanne 3aBUCUMOCTH JaBIIEHUS Becena. 1P ITopTanx UCPO PAO
B JKUJIKOCTH. 3aBUCHMOCTD KUIKOCTH OT TITyOHHBI KUIKOCTH OT TTyOUHBIIOTPYKEHHUS http://skiv.instrao. ru.
JIABIICHUS KHJIKOCTH OT TIOTPY>KEHUS IUIOTHOCTH YKHIKOCTH
(hM3HYECKUX MTapaMeTPOB. HaOnroaeHue U 00bsICHEHHE [Topran POII
THIPOCTATHIECKOTO apagoKCaHa OCHOBE https://fg.resh.e
3akoHa [Tackans du.ru
Cooburarommecs CoCybl. I'mapocrarndeckwii mapamsoxe Pemrenue 3amau Ha pac4yET naBiIcHUS B Becena.
Iro3sl. 'mapocTatudeckuit Coolmaromyecs: cocyabl xuakoctd. OObICHEHNE TPUHIIHIIA CooOmmenust
napaziokc. Bogonposo. I'mapaBnryeckre MEXaHU3MBI JEHCTBHS THIPABINYECKOTO Ipecca. YUaITIXCsl.
I'unpaBnuueckuii TOpMO3. Hcnonp3oBanne BBICOKUX Ananu3 u oOBsSCHEHHE TMPaKTHYECKUX
PazBuTHE BOoHOTOTpaHCTIOPTA. JTaBJI€HUA B COBPEMEHHBIX CUTYaIuH,
Cyna u mo1BOIHBIE JIO/IKH, TEXHOJIOTUAX Y CTPONUCTBO
Oartuckad, akBajJaHr BOJIOIIPOBOJIA
Mouwu yBiieyeHusl. BremonHeHnue 3ananuit IIpoBeneHre NpoCTBIX UCCIEAOBAHUN U Pabora B COOpHHK 3TaIOHHBIX
«Msun» UJIN «AHTH TpaB u aHAJIN3 UXPE3yIbTaTOB. napaxuiu 3anaHuil. Bemyck 1:
XBaTKa OCBMHHOTa» TpyImax. y4e6. mocobue gt OO/

mox pen. I'. C.
Kosanesoii, A. O.
IleaTnHA. —

M. ; CII6. :
IIpocsemenue, 2020.

6. PaGora, MongHocTh, padora (8 u.)

MoniHoCTh. MOIITHOCTS,
KOTOPYIO pa3BHUBACT YEIOBEK.
MOIIHOCTE COBPEMEHHBIX
MaIII1H.

«30J0TOE IPABUIIO MEXAHUKIY.

Mexanuueckas padora MIACHI,
HaIlpaBJICHHBIX BIOJIBINHUH
nepemenieHuss. MOIMHOCTG.

OKclepuMeHTalIbHOE ONpe/elIeHue
MEXaHHYECKOW pabOThl CHIIBITSKECTH MPH
MaJeHUN TeJla ¥ CHIIBI TPEHUS MPH
PaBHOMEPHOM MEpEMELIEHUN Tela 110
TOPHU30HTAIBHON MOBEPXHOCTH.

Pemnrenue 3amauy.
becena.

KIIJ npocThIX MEXaHHU3MOB.
Ipoctsie mexarm3msl. KIT/]
HaAKJIOHHOM IJIOCKOCTH.

IIpocThle MEXaHU3MBI: pblyar,
BOpOT, OJIOK, MOJIMNCHACT,
HAaKJIOHHAasl IIJIOCKOCTh,
HOXXHUYHBII MEXaHU3M.
MowmenT cun. PaBHOBecue
prraara. [IpaBuino MOMEHTOB.
IIpumenenue npasuiia
paBHOBeCHs pbIUara K OJIOKy
«3010TO€ MPABUIO» MEXAaHUKHU
KITJI mpocThIX MEXaHU3MOB.
[TpocTble MexaHU3MbI BOBITY,

Penienne kauecTBEHHBIX 3a/1ay, CBSI3aHHBIX C
BBISIBJICHHEM JICHCTBUS MPOCTHIX MEXaHU3MOB B
pPa3IMYHBIX MHCTPYMEHTAaX U MPUCIIOCOOJICHUSX,
HCIOJb3YEMBIX B OBITY U TEXHHKE, a TAKXKE B
KuBBIX oprarm3sMax (MC — Owuonorus).

I1P

[Mopran ®I'BHY UCPO
PAO, CereBOMKOMILIEKC
MHPOPMAITMOHHOTO
B3aUMOJCH CTBUSA
cyosekToB P B mpoekte
«MOHUTOPUHT
hopmupoBaHust
(byHKIIMOHANBHOU
TPaMOTHOCTHYYaIIHXCS»
(http://skiv.instrao. ru/);
Marepuanbl U3 MOCOOUH
«DyHKIMOHAIBHAS
TPaMOTHOCTb.

Yaumcst Ui )KU3HU»
HU37aTeIbCTBa
«IIpocBenieHue»



http://skiv.instrao/
http://skiv.instrao/
https://fg.resh.e/
http://skiv.instrao/
http://skiv.instrao/

TEXHUKE, )KUBBIX OpraHU3Max.

Buapl MexaHUueCcKOW SHEPIUH.

[IpeBpanienue ogHOrO BUAA
SHEpIuu B Ipyroil. JHeprus
BOKPYT Hac. DHEPIHs PeK U
BeTpa. Pemenue
3aHUMATEIbHBIX 3a/1a4.

MexaHnnueckasl JHEpIust
Kunernueckas u
MOTEHIHAIbHAs YHEPTUS
IIpeBpamenue onHoro BUAa
MEXaHUYECKON IHEPTUH B
JApYyTOH.

DKcIepuMEHTAIbHOE OTpeieNIeHIe
W3MEHEHUS] KWHETUYECKOMH TTOTEHIIMAIBHOM
SHEPIrUHU Tella MPU €ro CKaThIBAaHUM 1O
HaKJIOHHOH ILIOCKOCTH.

DopMyNIMPOBAHUE HA OCHOBE UCCIIENOBAHHUS
3aKOHA COXPaHEHMUSIMEXaHUYECKOM SHEPTUU.
Pemrenue 3agad ¢ MCIOJB30BaHUEM 3aKOHA
COXpPAaHEHHUS SHEPTHUH.

I1P. Pemenue
3ajJad4.

Hayka u TexHonoruu BrinosiHenue 3aganuii OOBbsICHEeHUE NPUHIIUIIOB JIEHCTBUS Pabora «Iloexanu Ha BomOpoOIE»:
«IToexanu Ha BOjoOpoaE» U TeXHoNorui. BeiaBuxxenue naei no WHIUBUIYaJIb o0Opa3oBaTeNbHbIN pecypc
«Ha Bcex mapycax» UCIOJB30BAaHUIO 3HAHUM TS pa3pabOTKH U HOWJIU B U3/1aTeNbCTBA
COBEPILIEHCTBOBAHUSI TEXHOJIOTUM. napax. «IIpocBenienue»
O6cyskeHne (https://media.prosv.
pe3yabTaToB ru/func/)
BBITIOJIHEHUS IIpoceetienue, 2021.
3a[aHAH. ITopran POII (https:/
fg.resh.edu.ru)
7. Boaubl (24.)
3BYKOBBIE BOJIHBI. BU/TBI BOJTH. Hcrnonp3oBanue OKcHepUMEeHTaIbHOE U3yUYeHHE CBONCTB IIP. becena CeTteBoil KOMITJIEKC
3aHnMaTenbpHbIe ONbITEL. Hem, JIEKTPOMArHUTHBIX BOJH /IS 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCJIE C nH(}OPMaHOHHOTO
Kak pbI0a! (orpoBep)keHne) COTOBOM cBA3U Pagnonokanus MTOMOIIHI0 MOOMIBFHOTO TenedoHa) B3aUMOJEICTBUSA
Kocmuueckas cBa3b AHanu3 peHTITeHOBCKUX CHUMKOB cy0nbexToB PO B
OJIeKTpOMAarHuTHas Ipupoaa YEJI0BEUYECKOT0 OpraHHU3Ma. npoekte «MOHUTOPUHT
ceera CkopocTh cBeTa BomHoBEIE topmupoBanus O
cBoOifcTBa cBeTa: MHTepdepeHIHs yYalmxcsa»
u AupaKIus (http://skiv.instrao. ru)
8. Onruka (44.)
Uro Takoe cBeT. OnTH4ecKue JInH3a, X0 ny4ed B JIUH3E [Toryyenue n3006pa’keHU C MOMOIIBIO JIHH3. becena. [Topran POIII
SBICHUS.  3aHUMaTeNbHbIE ®dopmya TOHKOH JTHH3bI Omnpenenceare HOKYCHOTO PACCTOSHUSA U Hemonctpanust u | (https://fg.resh.edu. ru)
OIIBITHI 10 ONTHKE. [NocTpoenne n300paxeHnH, ONITUYECKOHN CHIIBICOOMpAIOIEH TUH3HI. 00BsICHEHHE
c(hOpMHUPOBAHHBIX TOHKOH Pemrenne 3amauy Ha ocTpoeHHe OTIBITOB

JIMH30M

Onruyeckas cucreMa
¢doToanmapara, MEKPOCKOTIA U
TelecKoIa.

n300paxeHuit B cobuparomeit u
pacceuBarolle JUH3aX.

Penrenne 3amay Ha mpuMeHEHHE (GOPMYITHI
JIUH3BIL.

AHanu3 ycTpoiicTBa W MPUHIUIIA JEUCTBUS



http://skiv.instrao/
http://skiv.instrao/

HEKOTOPHIX ONTHYECKUX HPUOOPOB:
(doroarnmapara, MUKPOCKOIIA, TEIECKOIIA.

CoBpeMeHHbIE TEXHOJIOTHU ['na3 kak onTuueckas cucrema AHanu3 sIBICHUNA OMU30PYKOCTH H becena.
KOPPEKIUSI 3pEHUSI. Bnu3opykocTs 1 TanbHU JATbHO30PKOCTH, IPUHIIUIIACHCTBUS OUYKOB Coobuienus
30PKOCTb. (MC — 6uonorus). yJamuxcs
EcrecTBeHHO-Hay4YHasi PAMOTHOCTh: «3HaHus B AeiicrBum» (10 4.)
Hayka u TexHonorus. Bemonnenne 3ananuii «Cectb Ha| OOBsICHEHHE TTPUHIUTIOB ASHCTBHS Pabora ITopTan POIIIL
acrepousi»u «CoTHEYHBIE TEXHOJIOTHH. BEIABIDKEHNE nael 110 WHIUBHUyalTh (https://fg.resh.edu. ru)
MaHEeIn» MCIIOJIB30BAHUIO 3HAHUH U1 pa3paboTKu U HOWJIU B o0pa3oBaTeNIbHBII pecypce
COBEPIIICHCTBOBAHUS TEXHOIOTHH. napax. HU371aTeNIbCTBA
OGcyxnenue «IIpocsemienue»
pe3yabpTaToB (https://media.prosv.
BBIIIOJTHEHUS ru/func/)
3a1aHHIL.

Ilouemy u uis yero B
COBPEMEHHOM MHPEHYXHO

I'moGanpHBIE TPOOIEMBI: TYTH
Y BO3MOKHOCTH HX PEILICHUS

OOBICHATH CYITHOCTH TJIO0ATBHBIX MPOOIEM U
BBI30BOB, KOTOPBIE OHH CO3/1aI0T

Huckyccus /

KoH(epeHIust /

OBITH T100ANTBHO r100aTbHO KOMITETCHTHBIMUA COBpEMEHHOMY 4denoBedecTBy. OneHHBaTh petieHue
KomIieTeHTHBIM? JleficTByeM JIIOIBMH B Y CIIOBHSIX JEHCTBHANIO PELICHHIO TIO0ATBHBIX IPOOJIEM B MIO3HABATEIbHEI
Ui OyAyIlero: yauTeiBaeM JMHAMHAYHOPa3BHBAIOLIETOCS COBpeMeHHOM Mupe. OnpenensiTs u X 3a]1a4 U
eI YCTOHYHUBOTO PA3BUTHSA HEOTpeIeJIEHHOTO MUPA. 000CHOBBIBAaTh COOCTBEHHYIO CTPATETHIO pazbop
MTOBEJCHHNS, CBA3aHHYIO C YIaCTHEM B PEIICHNUN | CUTYyalui
rJI00ATBHBIX MPOOJIEM.
Hamre 310poBbe Brmonnenne 3aganus OOBsicHEHNE TPOUCXOIIINX MPOIECCOB. Pabora
«IKCcTpeManbHble Tpodeccuu» AHanu3 METOJIOB UCCIICIOBAHUS U WHIUBUIyalb
MHTEPIIPETaLys pe3ysIbTaTOB AKCIIEPUMEHTOB. HOWJIU B
napax.
OO6cyxnenue
pe3yJIbTaToB
BBITIOJTHEHUSI
3aJaHu.
3aboTumcs o 3emie. BrimonHenue 3ananuit ITony4deHue BBIBOJJOBHA OCHOBE PabGora B COOpHHK 3TAIIOHHBIX
«I'mobGanpHOE IOTEIUIEHNE» U MHTEpIpETaNN JaHHBIX (TpauKoOB, CXeM), napaxuin 3a7aHuil. Berryck 2:
«KpacHBIATIPUITUBY TIOCTpOEHHE paccykaeHuil. [IpoBenenue rpymnmax. yue0. mocobue s OO/
MPOCTBIX UCCIIEOBAHUM U aHAIN3 Mo3srogoit nox pen. I'. C.
UX pe3ynbTaroB. BeliBuxkeHue naei no HITYPM. Kosanenoii, A. 0.
MOJICTTMPOBAHUIO TIIOOATBHBIX TPOLIECCOB. [pezenTaums IlenTnHa. —
pe3yJIbTaToOB M.; CII6.:

BBITTIOJIHCHUSA

I[Mpoceemenue, 2021.




3aJaHU.

ITopran POIII
(https://fg.resh.edu. ru)

HroroBoe 3ansTue.

JleMoHCTpalyst UTOTOB
BHEYPOUHBIX 3aHATHH 110 OT°
(OTKpBITOE MEPOTIPUATHE IS
IIKOJIBI U POAUTETICH).

Pemenne npakTUYECKHUX 3a/1a4, YCICITHOE
MEKJIHMYHOCTHOTO OOIIEHNE B COBMECTHOM
JEeSITENIbHOCTH, aKTUBHOE y4acTue B
KOJUICKTUBHBIX y4eOHO-UCCIEI0BATEbCKUX,
MPOEKTHBIX U IPYTUX TBOPUCCKUX padoOTax.
[IpocmoTp crnaiin- moy ¢ ¢ororpadusimu u
BHJI€O0, CAETaHHBIMU IMEAAaroraMu U JIETbMH BO
BpEMsI 3aHSATUH.

TearpanuzoBaHH
oe
npe/ICTaBJICHUE,
(becTuBaib,
BBICTAaBKapaldoT

Pe3seps 4 u.
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