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IosicHuTeNLHAA 3aNINCKA

[Tporpamma o pusrke Ha ypoBHE OCHOBHOT'O 00IIero 00pa30BaHus COCTaBIIEHA HA OCHOBE IOJIOXKCHUH 1 TPEOOBAHUH K pe3yJIbTaTaM OCBOCHUS
Ha 0a30BOM ypOBHE OCHOBHOM 00pa3zoBaTelibHOM mporpaMmsbl, ipeactaBieHHbIXx B DI'OC OO0, a taxxke ¢ yu€tom deaepaibHoi padbouei
porpaMmMbl Bociutanus u Konneniuu npenoaaBanus yaeoHoro npeamera «dusuka». [IpoBeaeH conocTaBUTEIbHBINH aHAJIW3, TPOrpaMMa
npuBeneHa B coorBercTBuu ¢ ®OOII, conepkanne peanusyercs B IOJJHOM 00beMe, pe3yJbTaThl o0ecnedyuBaTcest He HuKe POOIL.

CopepxaHue mnporpamMmbl 1O (U3MKE HamNpaBlIeHO Ha (OPMHUPOBAHHME €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH OOydYaroumxcs Hu
OpraHu3aluio U3y4eHUusl QU3MKU Ha JIEATEeIbHOCTHOM OCHOBE. B mporpamme mno ¢usuke y4uThIBaIOTCS BO3MOKHOCTH y4eOHOro mpeaMera B
peammzanuu Tpedoannii PI'OC OO0 k mIaHUPyEeMBbIM JIMYHOCTHBIM U METANPEAMETHBIM Pe3yJibTaTaM OOy4EHHsI, a TAKKE MEKIIPEAMETHBIC
CBSI3M €CTECTBEHHO-HAYYHBIX YUCOHBIX MMPEIMETOB HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUSI.

[IporpamMma o pu3HKe yCcTaHABIMBAET paclpeeieHne yaeOHOro MaTepraia 1mo rojgaM o0ydeHus (1o KjaaccaMm), peuiaraeT MpuMepHYIO
MOCJIEIOBATEIPHOCTh M3YYEHHUS TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COIEPKAHHUS W y4ETe BO3PACTHBIX OCOOEHHOCTEH
00yJarOIINXCS.

[Iporpamma mo ¢usuke pazpaboTaHa C TENbIO OKa3aHUS METOAMYECKOW IMMOMOINMA YYHUTEIIO B CO3MaHUU pabodeil mporpaMMbl 1O
y4eOHOMY MpPEAMETY.

®uznka SABISETCS CUCTEMOOOPA3YIOLIUM JUIsl €CTECTBEHHO-HAYUYHBIX Y4EOHBIX MPEIMETOB, MOCKOJbKY (PU3UYECKHUE 3aKOHBI JIEKAT B
OCHOBE MPOLIECCOB U SIBJICHUH, M3y4yaeMbIX XUMHEH, Ouosiorueit, actpoHoMue u ¢usnueckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-
Hay4HYIO0 KapTUHY MHUpa, IpeoCTaBisieT Haubosee sicHble 00pa3ibl MPUMEHEHUS HAYYHOTO METOJIa MO3HaHHUs, TO €CTh CIoco0a MOIyYeHHs
JIOCTOBEPHBIX 3HAaHUN O MHpE.

Opna u3 TIaBHBIX 337a4 (PU3NUECKOro o0pa3oBaHUs B CTPYKType 0011ero 00pa3oBaHus COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYUYHON
IPaMOTHOCTH Y MHTEpEca K HayKe Y 00yJaroIInXCs.

Nzyuyenune ¢pusnku Ha 6a30BOM ypOBHE MPENOaracT OBJIaJACHUE CASAYIOIMUMHA KOMIIETCHTHOCTSMU, XapaKTePU3YyOIIMMH
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTh: HAYyYHO OOBSCHATD SBJICHHUS,

OIICHMBATh M TIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEAOBAHMS; HMHTEPIPETUPOBATH JAHHBIC U UCIIOJIH30BATh HAYYHBIC IOKA3aTEIbCTBA IS
MOJIYYCHHSI BBIBOJIOB.

Ilenn wm3yuyeHuss GU3MKUM HAa ypOBHE OCHOBHOTO 00mIero oOpaszoBaHus ompeneiacHsl B KoHmenmww mpernojaBaHus ydeOHOTO MpeaMeTa



«Dusnka» B 00pazoBaTeNbHBIX oOpranu3zauuax Poccuiickoit @exnepanmu, peaan3yroOIIUX OCHOBHBIE 00IIe00pa30BaTelIbHBIE MPOTPAMMEI,
yTBepxkAEHHOM pemienreM Koernn Munuctepctsa npocseuienust Poccuiickoit @enepaunn (mpotokon ot 3 aexadps 2019 r. Ne [1K-4BH).

Henau uzyyenusi pusuku: npuoOpeTeHNE HHTEPECA U CTPEMIICHUS 00YJarOIINXCS K HAYYHOMY M3YUYEHHUIO TPUPOIBI, Pa3BUTHE UX
WHTEJUIEKTYaJIbHBIX ¥ TBOPYECKUX CIIOCOOHOCTEN; pa3BUTHE MPEACTABICHUI O HAYYHOM METO/IE TTO3HAHUS U ()OPMUPOBAHUE
MCCJIeI0BATEIBCKOTO OTHOUICHHS K OKPY>KAIOIINM SBJICHUSIM; (POPMUPOBAHUE HAYYHOTO MUPOBO33PEHHS KaK PE3yIbTaTa U3y4yeHHUs: OCHOB
CTpOEHUSI MaTepHuH U (PyHIaMEHTAIBHBIX 3aKOHOB (HM3HUKHU; (HOPMHUPOBAHUE MTPEACTABICHUN O pOJIH (PU3UKH JISl pa3BUTHUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHUH;
pa3BUTHE TMPEICTABICHUNH O BO3MOXHBIX cdepax Oyaymer npodecCHoHaTbHON IeATETbHOCTH, CBS3aHHOW C (DU3MKOWM, TOATOTOBKA K
nanbHeieMy 0Oy4eHHIO B 5TOM HalpaBlIeHUH.

JlocTikeHune 3TUX 1eneil mporpaMMel o GU3MKe Ha YPOBHE OCHOBHOT'O 001Iero 00pa3oBaHusl 00eCIIeUnBaeTCsl PEUICHHEM CIIETyIOIINX
3aa4: IpuoOpeTeHrne 3HaHUH O AUCKPETHOM CTPOSHHUH BEIIECTBA, O MEXaHMYECKHX, TeIUIOBBIX, DIEKTPHYECKHUX, MATHUTHBIX U KBAHTOBBIX
SBIICHUSX; IPHOOpETEHNE YMEHHI OMUCHIBATh M OOBACHATH (PU3NUYECKHUE SIBICHUS C UCIIOJIb30BAHUEM TOTYUYSHHBIX 3HAHUM;

OCBOEHHE METO/IOB PEIICHMs MPOCTEHIINX PAaCUETHBIX 3a/1a4 C UCIOJIb30BAHUEM (PU3NYECKUX MOJIENEH, TBOPUECKUX U MPAKTUKO-
OpPUEHTUPOBAHHBIX 3aJa4; Pa3BUTHE YMEHUN HAOII01aTh IPUPOHBIE SIBICHUS U BBITIOJIHATH OIBITHI, JIJA0OpAaTOpHbIE PAOOTHI U
AKCIIEPUMEHTAIBHBIC UCCIICIOBAHUS C UCIIOJIH30BAaHUEM M3MEPUTEIBHBIX MPUOOPOB;

OCBOCHHE TPUEMOB PabOTHl ¢ MH(pOpManme (HU3MIECKOTO COAepKaHMs, BKIIOYAas WHOOPMAIMIO O COBPEMEHHBIX JTOCTHXKCHHSIX (U3HKH,
aHaJIM3 ¥ KPUTHYECKOE OIICHMBAaHUE WH(OPMAIIHH;

3HAKOMCTBO €O c(epamu mpodeccHoOHANbHON AEITEIBHOCTH, CBSI3aHHBIMHU C (DM3MKOW, U COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMHU HA
TOCTIKEHUAX (PU3NIECKON HAYKH.

Ha uzyuenune ¢usmuku (6a30BbIH ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OTBOAUTCS) B 9 kiacce - 68 yacoB (2 yaca B
HEJIEIO).

[Ipennaraemsiii B mporpamme 1o (u3uKe nepedeHb JabopaTOpHBIX pabOT U ONBITOB HOCUT PEKOMEHIATENIbHBIA XapakTep, YUUTEINb
JieyiaeT BBIOOp TMpOBEeACHMS J1A0OPATOPHBIX PAOOT M OMNBITOB C YYETOM HWHIMBUIAYAJIBHBIX OCOOCHHOCTEH O0O0ydYaroumxcs, CIHCKa

AKCIIEPUMEHTAIBHBIX 3aJJaHUH, MPeIaraéMbIX B paMKaX OCHOBHOI'O FOCYJapCTBEHHOI'O SK3aMeHa Mo (PU3HUKe.



Coaep:xanne o0yueHust

Pasnen 8. Mexannueckue ABJICHUA.

Mexannueckoe nBwxeHHE. MarepuanbHas Touka. Cucrema otcué€ra. OTHOCHTENBHOCTh MEXAaHWYECKOTO JBWXKEHHUA. PaBHOMepHOE
NpsAIMOJIMHENHOE JBM>KeHUE. HepaBHOMeEpHOe mpsMoJIMHEHOe ABWKeHHE. CpenHsis M MIHOBEHHAs CKOPOCTh Tejla IPU HEPAaBHOMEPHOM
JBUKEHUH.

Yckopenne. PaBHoyckopeHHOE nTpsiMonHEHOE ABMkeHHe. CBoOogHOE mageHue. OnbITe [anmes.

PaBHOMEpHOE ABMXKEHHE TO OKpYXXHOCTH. llepmon m uwacrota oOpamienus. JIuHeiHass u yrioBas CKOpocTH. LleHTpocTpemuTenbHOe
YCKOpEHHE.

[Iepseiit 3akoH HeroTona. Bropoii 3akon Herotona. Tperuit 3akon Herorona. [IpuHImMn cynepnosuuuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuila TpeHHs: CHJIa TPEHUS CKOJIBKEHHUSI, CUJla TPEHUS [TOKOS, IPYTHe BUJIbI TPEHUSI.

Cuna TsDKECTH M 3aKOH BCEMHUPHOI'O TSATOTEHHUS. YCKOpeHHe cBOOOogHOro mnajaeHus. JlBumxenue muaHeT Bokpyr Comuna. Ilepsas
KOCMHMYECKast CKOpOcThb. HeBecOMOCTh U neperpys3Ku.

PaBHOBecue maTepuanbHOM TOYKU. AOCOMIOTHO TBEpPIOE Teno. PaBHOBecue TBEPIIOTO Telia ¢ 3aKPEIUIEHHON OChIO0 BpalieHus. MOMEHT
cuibl. LleHTp TsxecTH.

Nmnynec tena. M3menenne numnynbca. MiMiynbsce cuibl. 3aKOH COXpaHEHUs UMITyJibca. PeakTMBHOE ABUKEHHUE.

Mexanuueckast paboTa 1 MOITHOCTh. PaboTa cuit TskecTH, ynpyroctu, TpeHusi. CBsi3b sHepruu u padbotsl. [loTeHmanbpHas sHeprus Tena,



MOJHATOTO HAaJl MOBEPXHOCTHIO 3emuid. [loTeHIManbHass 3HEprusi ckarod mpyxuHbl. KuHeTnueckas sHeprus. Teopema O KHHETHYECKOM
9HEPruu. 3aKOH COXPaHCHUS MEXaHUYCCKON SHEPTHH.
Hemoncmpayuu.
Hab0mronenre MexaHM4eCKOro IBM)KEHUS TeJla OTHOCHTEIIFHO Pa3HBIX TEJ OTCUETA.
CpaBHeHUE TTyTeH U TPACKTOPUH ABMIKECHHSI OJTHOTO M TOTO YK€ TeJla OTHOCUTEJIBHO Pa3HBIX TEJ OTCUETA.
N3mepenne CKOpoCTH U YCKOPEHUS MPSIMOJIMHEHHOTO JIBUKEHUS.
HccnenoBanne mpru3HaKOB paBHOYCKOPEHHOTO JABHIKEHHSI.
HabGmronenne nBYKEHUS Tejia 10 OKPYKHOCTH.
HaGmronenre MexXaHWYECKUX SIBJICHHM, MPOUCXOIAIIUX B cucTeMe oTcuéra «Tenexka» mpu e€ paBHOMEPHOM M YCKOPCHHOM JABHKCHUH
OTHOCHUTEJIbHO KaOuHeTa (PU3UKH.
3aBUCHUMOCTh YCKOPEHHS TeJIa OT MacChl TeJla U JIeHCTBYIONIEH Ha Hero cuiibl. HaGmroienne paBeHCcTBa CUJT ITPU B3aUMOACHCTBUM TEI.
N3meneHue Beca Tella mpu YCKOPEHHOM JIBH)KCHHUMU.
[Tepenaua umynbca mpu B3aUMOACHCTBUH TE.
[IpeobpazoBanus SHEPTUU TIPU B3AUMOJICHCTBUU TEI.
CoxpaHeHre UMITYJIbCa TPU HEYTIPYTOM B3aMMO,ICHCTBUH.
CoxpaHeHne UMITyJIbca MPU abCOTIOTHO YIIPYTOM B3anuMoeiicTBuU. Habmoienne peak THBHOTO JBUKCHHUS.
CoxpaHeHrne MEXaHHYECKOW YHEPTUH IPHU CBOOOTHOM A ICHUN.
CoxpaHeHre MEXaHNYEeCKOW SHEPTUH MTPH ABMXKCHHUH TeJIa O] ACHCTBUEM TPYKUHBI.
Jlabopamopnuvie pabomoul u onvimol.
KoHcTpynpoBanue TpakTa JjIs pa3roHa U JalbHEUIIETO PABHOMEPHOTO ABUKCHHUS IIAPUKA UITH TEIICIKKH.
OmnpeneneHue cpeaHelt CKOPOCTH CKOIBKEHUS OpyCKa UK JBWKCHUSI IIApUKA 110 HAKJIOHHOW MJIOCKOCTH.
OrnpeneneHue yCKOPEHUs Tella IPU PAaBHOYCKOPEHHOM JBHMYKEHUH 1O HAKIIOHHOM IJIOCKOCTH.
UccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHU TIPH PAaBHOYCKOPEHHOM JBUKEHUU 0€3 HAa4aJIbHOM CKOPOCTH.
[IpoBepka rumoresbl: €Clid MPU PAaBHOYCKOPEHHOM JBIKCHHHM O€3 HadallbHOW CKOPOCTH IYTH OTHOCSTCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHU OJMHAKOBBI.

I/ICCJICI[OBaHI/Ie 3aBUCUMOCTH CHJIBI TPCHUA CKOJIBKCHUSA OT CUJIbI HOPMAJIbHOI'O TaBJICHUA.



Omnpenenenne ko3 dunneHTa TpeHUs CKOIbKEHUSI.
Onpenenenue )XECTKOCTU MPYKUHBI.
Onpenenenue padOTH CHUIIBI TPEHUSI P PABHOMEPHOM JIBI)KCHHH T€JIa TI0 TOPU30HTATBHOM MOBEPXHOCTH.
OmnpeneneHue padOThl CHUIIBI YIIPYTOCTH MPU MOABEME IPy3a C UCIIOIH30BAHUEM HEMOIBHKHOTO U TIOJIBHIKHOTO OJIOKOB.
N3yueHne 3aKOHAa COXpaHEHHUs SHEPTUU.
Paznen 9. Mexaunueckue KoineOaHus ¥ BOJHBI.
Konebarensnoe npmxenne. OCHOBHBIE XapaKTEPUCTHKU KOJEOAHWIA: TEpUOM, YacTOTa, aMIUIUTyaa. MaTeMaTH4eCcKuil M MNPy KHUHHBINA
MasTHUKH. [IpeBparnienne sHeprun npu KonedaTeIbHOM IBHKCHUU.
3aryxatouiue konedanus. BeinyxkaeHHble konebanus. Pesonanc. Mexanndyeckue BoiaHbl. CBOICTBA MexaHU4YecKuX BOJIH. [IpononbHbie U
ronepevHsle BOJHBI. JJIMHA BOJIHBI U CKOPOCTH €€ pacipocTpaHeHus. MexaHnyeckue BOJIHbI B TBEPAOM TeJle, CEHCMUYECKNE BOJIHBI.
3ByK. I'poMKOCTb 3ByKa 1 BbicoTa TOHA. OTpaxeHue 3Byka. UH(pa3Byk u yapTpa3ByK.
Hemoncmpayuu.
HabGmonenue konebaHuil Tes1 o1 JEHCTBUEM CUIIBI TSKECTH U CUJIBI YIPYTOCTH.
HaGmonenne konebanuii rpy3a Ha HUTH U HA TIPYXKUHE.
HaGmronenne BBIHYKICHHBIX KOJICOaHUI 1 pe30HaHCA.
Pacripoctpanenue mpogodbHBIX U IOTIEPEYHBIX BOJIH (HA MOJICTIH).
Habmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKycTHYECKN PE30HAHC.
Jlabopamopnuvie pabomoul u onvimol.
OmnpeneneHue 9acTOTH U IEPHOJIa KOJIeOaHN MaTeMaTHYeCKOTo MasiTHUKA. OnpeesieHne YacTOThI M Mepruo/ia KoJeOaHui Mpy>KHHHOTO
MasiTHUKa. MccnenoBanue 3aBUCUMOCTH TIEpHojia KoJieOaHUM MOABEIIEHHOIO K HUTH I'py3a OT AJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEpHO/Ia KOJICOAHHH MPYKMHHOTO MasgTHUKA OT MAcChl rpy3a.
[IpoBepka HE3aBUCUMOCTH NIEpHOJIa KOJIeOaHUH Tpy3a, OJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a.
OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh NIEPHO/1a KoeOaHN M MPY>KMHHOI'O MasgTHUKA OT MACChl Ipy3a U KECTKOCTHU MPYKUHBI.
N3mepenune yckopeHust CBOOOTHOTO IMaJICHHUS.

Paznen 10. DnekTpoMarHuTHOE MOJIE M 3JIEKTPOMArHUTHBIE BOJIHBI. DJIEKTPOMATrHUTHOE MOJI€. DJIEKTPOMarHuTHoIE BOJIHBL. CBOMCTBA



AIEKTPOMAarHUTHBIX BOJIH. [1Ikasa 31eKTpoOMarHuTHHIX BOJIH. Vcoap30BaHKe 31EKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
OnexTpoMarautHas npupoja ceera. CKopocTh cBeTa. BoaHOBBIE CBOIMCTBA CBETA.
Hemoncmpayuu.
CBolicTBa 3E€KTPOMArHUTHBIX BOJIH.
BouiHOBBIE CBOMICTBA CBETA.
Jlabopamopnuvie pabomoul u onvimol.
N3y4yenne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOHIIBHOTO TenedoHa.
Pa3gen 11. CBeToBEBIE IBIEHUS.
JlyueBasg mognens cBera. Mcrounuku cBera. IIpsamonuneitHoe pacnpoctpanenue ceta. 3atMenus CosHua u Jlynel. OTpakeHue cBera.
[1nockoe 3epkano. 3aKOH OTPaKEHUs CBETA.
[Ipenomnenue cBera. 3akoH mpenomieHus cera. llomHoe BHyTpeHHee oOTpakeHHe cBeTa. Vcrosnb3oBaHUE IOJHOIO BHYTPEHHEIO
OTpaXEHHs B ONTUYECKUX CBETOBOJAAX.
Jlunza. Xonx nyuedr B smH3e. OnTuueckas cuctema (oToammapata, MUKpOCKoma M Teleckona. [71a3 kak onThyeckas cucTema.
bnuzopykocTh U 1aabHO30PKOCTb.
Paznoxenne 6enoro ceeta B ciekTp. OnbiTel HetoToHA. ClioKeHHE CIIEKTPATBHBIX 1IBETOB. Jlucnepcus cBeTa.
Hemoncmpayuu.
[IpsamonuHerHOE pacIpOCTPaHEHHUE CBETA.
OTtpaxeHue cBeTa.
[Tomy4yenne n300pakeHMil B TNIOCKOM, BOTHYTOM U BBITTYKJIOM 3epkanax. [Ipemomiienne certa.
OnTUYECKU CBETOBO/I.
Xox mydeil B coOMparoIei JuH3e.
XoJ 1y4yer B pacCerBarOIIEH JIMH3E.
[Tony4yenue nzo0paxeHuil ¢ MOMOIIbIO JIMH3.
[Mpuniun nevictBus poroannapara, MUKpPOCKOIA U TEJIECKOIIA.
Mopens rnaza.
Paznoxenue 0enoro cBeTa B CHEKTP.



[Tonyuenue O0enoro cBeTa Mpu CJIOXKEHUU CBETA Pa3HbIX I[BETOB.
Jlabopamopmuvie pabomot u onvimol.
HccnenoBanue 3aBUCUMOCTH yIjla OTPaKEHUsI CBETOBOTO Jiy4a OT yTJia maJcHusl.
N3ydenne xapakTepuCTUK H300paKeHHsI TIPEeIMETa B TDIOCKOM 3epkaje. McciaenoBanue 3aBUCUMOCTH yIJIa MPEJIOMIICHUS CBETOBOTO JIyda OT
yrJjia najieHusl Ha TPaHUIE «BO3AYX-CTEKIION.
[Tonydenne n300pakeHUI C TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenune (GOKYCHOTO PACCTOSHUS U ONTHYCCKON CHITBI COOMPAIOIIEH JIMH3BI.
OMBITHI IO Pa3IOKEHUIO OEIIOTO CBETa B CIIEKTP.
OMBITHI MO BOCIIPUSTHIO LIBETA MPEAMETOB IIPHU UX HAOIIOICHUN YePe3 IBETOBBIC (DUIIBTPHI.
Pasnen 12. KBauToBrle ABJIEHUS.
Oneitel Pesepdopna u mianerapHas mojenb atoma. Mogenb aroma bopa. Mcmyckanue u moryoiieHue cBeta atroMoMm. KBaHTBHL
JIuHenyaTeie CIEKTPHI.
PanuoaktuBHOCTh. Anbda-, 6eta- U ramma-uznydeHus. CtpoeHue atoMHoOro sjapa. HykioHHas Mojens aToMHOTO sjpa. M30Tormbl.
PannoaktuBHbie npeBpaienus. [leprona nonypacnaga aTOMHBIX JIED.
SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MAacCCOBOI'O 4YHMCENI. DHEPrusi CBA3M aTOMHBIX sifiep. CBs3b MacChl U DHEPTHUU.
Peakiuu cuntesa u nenenus sjaep. Uctounuku sHeprun CosiHIA U 3BE3 .
SnepHas sHepreTuka. JlelcTBUs paAMOAKTUBHBIX W3Iy4YEHUN HA )KUBBIE OPTraHU3MBI.
Hemoncmpayuu.
CrexTpbl U31y4YEeHHS U TOTJIOMICHUSI.
CrexTpsl pa3IMuHbIX Ta30B.
CnekTp Bogopo/a.
Ha6monenne TpekoB B kamepe BuibcoHa.
Pabota cuérurka MOHU3UPYIOIIUX U3ITyYEHUH.
Peructpanus uzinydyeHus: IpUPOIHBIX MUHEPAIOB U MPOTYKTOB.
Jlabopamopnusie padbomoul u onvimol.

Habmroenre CrijiomHbIX U TMHEHYAThIX CIIEKTPOB U3ITYUECHHUS.



HccnenoBanue TpeKOB: U3MEPEHHE YHEPTHH YaCTHIIBI 10 TOPMO3HOMY IyTH (110 poTorpadusim).
W3mepenne pannoakTHBHOTO (oHA.

[ToBTOpUTETHEHO-0000IIAIOIITNI MOTYTb.

[ToBTOpUTENHHO--00001IAtOIIMIT MOIYJb TMpeAHa3HAYEH /JIsi CHUCTEMAaTH3allMi W O0OOIIEHUs MPEAMETHOTO COACP)KAHUS W ONBITA
NS TENHHOCTH, TPUOOPETEHHOTO MPU M3YUYEHUHU BCETO Kypca PU3MKH, a TaKKe JIJIsl MOATOTOBKM K OCHOBHOMY I'OCYJIapCTBEHHOMY 9K3aMEHY IO
busnke s 00ydaronmxcs, BRIOPABIINX 3TOT yUEOHBIA MTPEAMET.

[Ipy wm3ydyeHWHM MAHHOTO MOIYJS PEATH3YIOTCS W CHCTEMAaTH3UPYIOTCS BHUABI JEATEIHHOCTH, Ha OCHOBE KOTOPBIX OOECIECYMBACTCS
JOCTIKEHUE TIPEAMETHBIX M METANpEeIMETHBIX IUIAHUPYEMBIX Pe3yJIbTaTOB OOydeHHs, (OPMHUPYETCS €CTECTBEHHOHAYYHAss TPaMOTHOCTH:
OCBOEHHE HAYYHBIX METO/IOB MCCIICOBAHUS SIBICHUN MPUPOBI U TEXHHUKH, OBJAaIEHUE YMEHUSAMU OOBSICHATh GU3NUYECKUE SBICHUSA, TPUMEHSIS
NOJTyYeHHBIE 3HAHUS, PEeIlaTh 3a7au, B TOM YK CIIE KAYeCTBEHHBIC U DKCIIEpUMEHTAIbHBIC.

[IpuHOMTIHANBHO JESITENPHOCTHBIM XapakTep NaHHOTO pasliena pealu3yercs 3a CYET TOro, YTO OOydYaroIiuecs: BBHIIOJTHSIOT 3a/aHus, B
KOTOPBIX UM MPEJIaraeTcsi:

Ha OCHOBE IMOJIYYEHHBIX 3HAHMI paclo3HaBaTh U HAYYHO OOBSICHATH (PU3NYECKUE SIBJCHUS B OKPYKAIOIIEH MPUPOJE U MOBCEAHEBHOU
KU3HU;

WCIOJIB30BaTh HAyYHBIE METOJIbI UCCIECIOBAHUS (PU3NICCKUX SBICHUI, B TOM YHCIIE JUIsl IPOBEPKH TUTIOTE3 U MOIYYCHHUS TEOPETUICCKUX
BBIBOJIOB; OOBSICHATH HAyYHBIE OCHOBBI HAmOOJee BaXXHBIX JOCTIKEHWHW COBPEMEHHBIX TEXHOJOTHH, HAmpUMep, NPaKTHIECKOTO
WCTIOJIB30BAHMS PA3IMYHBIX NCTOYHUKOB SHEPTHH Ha OCHOBE 3aKOHA MIPEBPAIICHUS U COXPAHEHUS BCEX M3BECTHBIX BHIOB YHEPTHUHU.
INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUS IPOI'PAMMBLI IO ®U3UKE HA YPOBHE OCHOBHOI'O OBHUIETO
OBPA30OBAHUS

N3yyenne ¢us3uku Ha ypOBHE OCHOBHOTO 0OMIIEro 0Opa3oBaHMs HAMpPAaBICHO HAa JOCTH)KCHHE JUYHOCTHBIX, METAlPEIMETHBIX H
MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

B pesynbraTe m3yuenus (pu3MKUM Ha YpOBHE OCHOBHOIO 0O0ImIero obpasoBaHus y oOydaromierocst 0yayT copMHUpPOBaHBI CIEIYIONINE
JUYHOCTHBIE PE3yJIbTaThl B YACTH:

1) maTpuOTUYECKOTO BOCITUTAHUS:
- MpPOSIBJICHHE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUIMCKOM (PM3NYECKOI HAyKH;

- LEHHOCTHOE OTHOUICHHUE K JOCTUKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;



2) TPaKAAHCKOTO U JyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

- TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXKICHHU OOIIECTBEHHO 3HAYMMBIX M 3TUYECKHUX MPOOJIEM, CBA3AHHBIX C TNPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUH (PU3HKY;

- OCO3HaHUE Ba)KHOCTH MOPAJIbHO-ITHUECKUX MPUHIIUIIOB B ACSITEIBHOCTH YYEHOTO;

3) 3CTETHYECKOTO BOCITUTAHUSI:

- BOCIIPHATHE ICTETUYECKUX KauecTB (PU3NUIECKON HAYKH: €€ TApMOHUYHOT'O OCTPOCHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) 1ICHHOCTU HAyYHOT'O TIO3HAHMUSL:

- OCO3HaHHE I[EHHOCTH (PU3MUECKON HAayKH KaK MOLIHOTO WHCTPYMEHTa IMO3HAHHS MHpA, OCHOBBI PAa3BUTH TEXHOJOTHH, BaKHEHIIen
COCTaBJISIFOIIEH KYJIbTYPHI;

- pa3BUTHE HAYYHOH JII00O03HATENFHOCTH, HHTEPECA K UCCIIE0BATEIBCKOM NeSTENIbHOCTH;

5) bopMHUpPOBaHUS KYJIbTYpBI 30POBBS K SMOIIMOHAIBHOTO 0Jaromoryvus:

- OCO3HaHHE LIEHHOCTU 0e30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE, BAKHOCTH MPABUIJI 0€30MaCHOTO MOBECHHS Ha
TpaHCIIOpTE, Ha JOPOrax, C JEKTPUYECKUM H TEIUIOBBIM 000PYOBaHUEM B JOMAIIHUX YCIOBUSX;

- c(hopMHpPOBaHHOCTH HaBhIKA PEQIICKCUH, PU3HAHUE CBOETO MPaBa Ha OMHMOKY U TAKOTO )K€ IMpaBa y IPyroro 4e0BeKa;

6) TpyIOBOTO BOCITUTAHHS:

- AKTHMBHOE YYacTHE B PEIICHUU MPAKTHYECKUX 3a1ad (B paMKaxX CEMbH, 00pa30BaTEeIbHON OpraHU3aIliy, TOPO/Ia, Kpasi) TEXHOJIOTHIECKON U
COLIMAJTLHOI HAMPAaBICHHOCTH, TPEOYIOIMNUX B TOM YUCIE U PU3NIECKUX 3HAHUH;

- MHTEpEC K MPAKTUICCKOMY H3YUYCHHIO MPOQECCHid, CBI3aHHBIX C (PH3UKOIA;

7) BKOJIOTrHYECKOr0 BOCITMTAHHMS:

- OpHCHTaIMs Ha MPUMEHEHHE (U3MYECKUX 3HAHWUW NJIs pelieHHWs 3aJad B 00JIACTHM OKPY)KAIOIIeH Cpenbl, MJIaHUPOBAHHUS TMOCTYIKOB U
OIICHKHU WX BO3MOYKHBIX MTOCJICJICTBUN ISl OKPY KAIOIICH CPEIbI;

- OCO3HAHUE TII00ATFHOTO XapaKTepa YKOJIOTHIECKUX MPOOIeM U MMyTel MX PEIICHNS;

8) anmanTanyy K U3MCHSIOIIUMCS YCIOBHSIM COIMAIBLHON U TIPUPOTHON CPEIIBI:

- TOTpeOHOCTH BO B3aUMOJICHCTBUM TIPU BBITIOJHEHHH HCCIEIOBAHUN W MPOEKTOB (DU3MUECKON HANpPaBICHHOCTH, OTKPBITOCTH OIBITY U
3HAHUSM JIPYTHUX;

- IMOBBIIICHUE YPOBHA CBOEHM KOMIIETEHTHOCTHU gepe3 NPAKTHYCCKYIO ACATCIIBHOCTD,



- MOTpeOHOCTh B ()OPMHUPOBAHWW HOBBIX 3HAHWW, B TOM 4HcIe (OPMYIHPOBATh WICH, MOHATHSA, THIOTE3bl O (PU3MYECKUX OOBEKTaX M
SIBIICHUSX;

- 0CO3HaHHe Ne(PUIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00nacTu pusuku;

- IUTAaHUPOBAHHUE CBOETO Pa3BUTHUS B MPUOOPETECHUN HOBBIX (PU3NUYECKUX 3HAHU;

- CTpeMJICHHE aHaJU3UPOBATh U BBISABJIATH B3aUMOCBS3HM MPHUPOIBI, OOIIECTBA U SKOHOMHUKH, B TOM YHCJIE C UCIOJb30BaHUEM (PH3UYCCKUX
3HAHUM;

- OLC€HKa CBOHX I[eﬁCTBHﬁ C y‘IéTOM BJIMSIHUS HAa OKPYIKAOIIYI0 CpEay, BO3MOIKHBIX rI100aJbHBIX HOCJ'IG,Z[CTBI/II‘;I.

METAIIPEAMETHBIE PE3YJIbTATBI

B pesynbpTaTe ocBOCHHMS mporpaMMbl o (PU3MKE Ha YPOBHE OCHOBHOTO 001Iero oOpasoBaHusl y oOydaromerocs OyayT copMupoBaHbI
METanpeAMETHbIC Pe3yJIbTaThl, BKIIOYAIOIINE ITO3HABATEIBHBIC YHHUBEPCAIbHBIC y4eOHBIC ACWCTBHS, KOMMYHHKATHBHBIC YHHBEPCAIBHBIC

yueOHbIe IeHCTBUS, PETYISITUBHBIE YHUBEPCAIbHbIC yUeOHbIE 1EHCTBHUS.

ITo3HaBaTenbHBIE YHUBEPCAJIbHBIE YUeOHbIEC AEHCTBUSA

basoBsle nornyeckue ACMCTBUA:

BBISIBJIITh U XapaKTEPU30BaTh CYLIECTBEHHbIE IPU3HAKU O0OBEKTOB (SIBJICHHI); yCTaHABINBATh CYIIECTBEHHBIH IPU3HAK KJlacCU(UKaALINY,
OCHOBaHMsI JUIsl 0000IEHUS U CPAaBHEHMUS;

BBISIBJISITh 3aKOHOMEPHOCTH U NIPOTUBOPEUMS B pAaCCMaTPUBAEMBIX (DaKTax, JAHHBIX U HAOIIOACHUAX, OTHOCIIIUXCS K (PU3NUECKUM SIBJICHUSIM;
BBISIBJIITh TIPUYMHHO--CJICACTBEHHBIE CBSI3M INPU U3YYEHUHM (QU3NYECKUX SIBJICHUH U IPOLIECCOB, Je€laTh BBIBOABI C HCIOIb30BAaHUEM
JEeyKTUBHBIX U HHIYKTUBHBIX YMO3AKJIIOUE€HUH, BBIABUTaTh THIIOTE3bI O B3aUMOCBA3X (PU3MUECKUX BEJTUYMH;

CaMOCTOSATEIBHO BBIOMpaATh Croco0 pemieHust yueOHoH (u3nueckoil 3agaun (CpaBHEHHE HECKOJIBKUX BapHAHTOB PELICHUs, BBIOOp Hamboisee
MOAXOISAUIETO C YYETOM CaMOCTOSITEIbHO BBIJCICHHBIX KPUTEPUEB).

ba3oBble uccaenoBaTenbCckue AeCTBUA:

HCIOJIb30BaTh BOIIPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHUS; IIPOBOIUTH 110 CAMOCTOATEIBHO COCTABJICHHOMY IUIAHY OIIBIT,
HECJIOXKHBIN (PU3NUeCKUl IKCIEPUMEHT, He0OJIbII0e UCcCeI0BaHne (PU3NYECKOTO SABJICHNUS; OLIEHUBATh Ha IPUMEHUMOCTb U JOCTOBEPHOCTD

nHGOpMAIIHIO, MTOTYYSHHYIO B X0/I€ MCCIIEIOBAHMS UIIH SKCIIEPHUMEHTA;



CaMOCTOSTEIbHO (POPMYIUPOBATH 0OOOIIEHHUS U BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOACHMS, OTIBITA, UCCIICIOBAHNUS,
MIPOTHO3UPOBATH BO3MOXKHOE JalIbHEHIIIee pa3BUTHE (U3HUECKHUX MPOIIECCOB, a TAK)KE BBIIBUTAThH MPEIIOIIOKCHHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBHSX U KOHTEKCTaX.

Pabora ¢ nndopmanmeii:

MPUMEHSTH Pa3IMYHbIE METOIbI, THCTPYMEHTHI U 3alPOCHI IPH MOUCKE U 0TOOpEe MH(GOPMAINH WK JAHHBIX C YUYETOM MPEI0KEHHONW yaeOHOH
(u3uYecKol 3a/1a4u;

aHAIM3UPOBATH, CHCTEMATU3UPOBATH U MHTEPIIPETUPOBATh HHPOPMAIUIO PA3TUIHBIX BUAOB U (POPM MpeaCTaBICHUS;

CaMOCTOSITEJILHO BBIOMpATh ONTHUMANbHYIO (OpMYy MpeACTaBICHHs WHGOPMANMHA M WUIIOCTPUPOBATH pEIIaeMbIE 3aladdl HECIOKHBIMHU
cXeMaMu, JuarpaMMaMu, UHOU rpaduKoi U uX KOMOMHAIUSIMH.

KommyHMKaTHBHBIE YHUBEpCAIbHbIE yueOHbIE ACHCTBUS: B X0/1€ 00CYXIeHHS yueOHOro MaTepualia, pe3yJbTaToB Ja00paTOPHBIX padoT U
MIPOEKTOB 3aJaBaTh BOMPOCHI MO CYIECTBY 00CYK/1a€MOU TEMbI U BBICKA3bIBATh

WJie, HalleJICHHbIE Ha pEelIeHUe 3a1a4M U MOJJIep KaHue 0JIaroxKenaTeJIbHOCTH OOLIEHNUS,

COTIOCTABJISITh CBOU CYXKJEHUS C CYXKIECHUSIMH JAPYTUX YYACTHUKOB JAUAJIOTa,

OoOHapyXUBaTh Pa3INYUE U CXOJCTBO MO3UITUH;

BBIPA)KATh CBOIO TOYKY 3PEHHS B YCTHBIX U TUCHMEHHBIX TEKCTAX;

MyOJTUYHO MPEACTABIIATH PE3YIbTAThl BBITTOJIHEHHOTO (DU3MYECKOTO OMBITa

(3KCTIEpUMEHTA, UCCIIEIOBAHUS, TIPOCKTA);

MOHUMATh M UCTIOIH30BATh MPEUMYIIECTBA KOMAaHIHOW W WHIUBUYAIbHON

paboTHI IPU PEIICHNH KOHKPETHON (PU3NYECKON TIPOOIIEMBI;

MIPUHUMATH L€ COBMECTHOU JIESTEIBHOCTH, OPTraHU30BBIBATh JICHUCTBUSA 10 €€

JOCTHKEHUIO: paclpeiesiTh PO, 00CYKIaTh MPOLECCHl U PE3YNIbTATHI

COBMECTHOU paboThl, 000011aTh MHEHHS] HECKOJIBKUX JIFOJIEH;

BBITIOJTHSITH CBOKO YacTh pabOThI, 1OCTUTAsI KAYECTBEHHOT'O pe3yJibTaTa 1o

CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOM JCHUCTBUS C IPYTUMH WICHAMH

KOMaH/JIbI;

OLICHHUBATh Ka4E€CTBO CBOCT'O BKJIaJa B O6HII/II71 IMPOAYKT IO KPUTCPUAM, CAMOCTOATCIIBHO C(i)OpMYJ'IPIpOBaHHBIM yY4yaCTHUKaMH BSaI/IMO)ICI)'ICTBI/ISI.



PerynstuBHble yHUBEpCaabHbIe yueOHbIe neicTBUs CaMoopraHu3aIus:

BBISIBJISITH TPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYalUAX, TPEOYIOMMX A petieHust GU3NIeCKUX 3HaHUM;

OPHEHTHUPOBATHCA B PA3IMYHBIX IMOAXOJAX MPUHATUS pEHICHUH (MHAMBHIyalbHOE, MPUHSATHE pELICHHS B TPYIIe, MPHHITHE PEUICHUN
TPYIIION);

CaMOCTOSITEJILHO COCTABJISATh AITOPUTM PEIICHUs (PU3NUECKOM 3aa4H WK TUTAaHA UCCIEAOBAHUS C YIYETOM UMEIOIIHUXCS PECYPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh Mpe/jIaraéMble BaApHAHTBI PEIICHUH; AeIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
CaMOKOHTPOJIb, IMOIIMOHAIBHBIA WHTEJUIEKT: 1aBaTh aJICKBAaTHYIO OLIEHKY CUTYyAIH | MpeJiaraTh TUIaH €€ N3MEHEHMs]; OOBSICHATH TPUYUHBI
JIOCTIKEHUS (HEAOCTHUKEHUS) PE3yIbTAaTOB AEITEIbHOCTH, 1aBATh OIIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JCSATEIBHOCTH (B TOM YHCIIE€ B XOJ[ BBHIMOJHEHUS (U3MUECKOTO HCCIEAOBAHMUS WM TPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENIbCTB, M3MEHUBIIIUXCS CUTYaIlMid, YCTAHOBJICHHBIX OIIMOOK, BOHUKIINX TPYIHOCTEH; OLIEHUBATh COOTBETCTBUE PE3yibTaTa IEIU U
YCIIOBHSIM;

CTaBHUTH ce0sl HA MECTO JAPYTOro YeloBeKa B XO/I€ CIIOpa WM JUCKYCCUU Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHHSI U JIOTHKY JPYTOr0;
MPU3HABATH CBOE MPABO HA OMIMOKY MPH penieHuN GU3NIECKUX 3a4a4 WM B YTBEPKJACHHUIX HAa HAYYHBIE TEMBI U TAKOE YK€ MPABO JAPYTOTO.

[NPEAMETHBIE PE3YJIbTATDI

K xoHny oOyuenus B 9 kiacce npeiMeTHbIE pe3ybTaThl Ha 0A30BOM YpPOBHE JOJDKHBI OTPa)xaTh COPMUPOBAHHOCTH Y O0YUAIOLIUXCS
YMEHH: HCIIONb30BaTh IOHATHUS: CHUCTeMa OTCYETa, MaTepHalbHas TOYKA, TPAEKTOPHs, OTHOCHTEIbHOCTh MEXaHHYECKOro JIBUXKCHUS,
nedopmarus (ynpyras, njaacTudeckas), TpeHHe, IIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U MEPErpy3KHu, LEHTP TAKECTH, aOCOIMIOTHO
TBEPOE TENO, HEHTP TSHKECTH TBEPAOTO Tela, pPaBHOBECHE, MEXAaHMYECKHE KOJIeOaHWs W BOJIHBL, 3BYK, MH(Pa3ByK U YIbTPa3BYK,
AIIEKTPOMAarHUTHBIC BOJIHBI, IIIKaJa AJIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JAIbHO30PKOCTh, CHIEKTPhI UCIYCKAHUS M IMOTJIOIICHHS,
anb(da-, 6era- U raMMa-U3TyYeHHs], U30TOIIbI, A/IepHAs YHEPreTHKa,
pa3nuyath siBIIeHHs (paBHOMEPHOE W HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHHE, CBOOOIHOE
naJicHue
TEJI, pAaBHOMEPHOE IBM)KEHUE IO OKPYKHOCTH, B3aMMOJICHCTBHE TeJ, PEaKTHBHOE ABIDKEHHE, KOJeOaTelIbHOE JBIDKCHHE (3aTyXarollue U
BBIHY)KICHHBIE KOJIeOaHUs), PE30HAHC, BOJHOBOE MABIDKEHHE, OTPAaXXCHHWE 3ByKa, NPSAMOIMHEHHOE pPaCHpOCTpaHEHHe, OTpPaKEHHE U
IpeJIoOMIIEHHE CBETa, IMOJHOE BHYTPEHHEE OTpPakKEHUE CBETAa, pa3jokKeHHe Oenoro cBera B CHEKTP M CIOXKEHHE CIEKTPAJIbHBIX IIBETOB,



JUCIEPCUsT CBETA, €CTECTBEHHAsl PAaJMOAaKTHBHOCTb, BO3HUKHOBEHHME JMHEMYATOTrO CIEKTPAa M3Iy4Y€HHUs) 10 ONUCAHUIO UX XapPAKTEPHBIX
CBOICTB U Ha OCHOBE OTIBITOB, JEMOHCTPUPYIOLINX JaHHOE (PU3NIECKOE SBICHUE;

pacno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUYECKUX SIBJICHUHM B OKpPYKAroIIeM MUpeE (B TOM ducie (pu3ndeckue siBICHHs] B IPUPOIE: MPUITUBBI
U OTIUBBI, JBWKeHWE TuiaHeT CONHEYHON CHCTEMbl, PEaKTHBHOE JBUIKEHHE >KMBBIX OPTraHU3MOB, BOCIPHUSATHE 3BYKOB IKHBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHUE BOJIHBI, I[yHAMH, 9XO, IIBETa TE€J, ONTHYECKHE SIBICHUS B MPUPOJ]E, OMOJIOTMYECKOe JCHCTBHE BHIUMOTO,
yIbTpauOIETOBOTO M PEHTTEHOBCKOTO M3ITYYCHHH, €CTECTBEHHBI PaTMOAKTUBHBIN (DOH, KOCMUYECKHE JIy4H, PATUOAKTHBHOE H3ITyUEHHE
MPUPOAHBIX MUHEPAJIOB, NEUCTBUE PATMOAKTUBHBIX W3ITyYCHWW HA OPraHW3M YeJOBEKa), MPH ATOM TMEPEBOIUTH MPAKTHUECKYIO 3a1ady B
y4eOHYI0, BBIICTSATH CYyIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (DU3UUECKUX SIBICHHUIA;,

ONMCHIBATh U3YUYECHHbIE CBOMCTBA TeNl U (PU3MUECKUE SABJICHUS, UCHOIb3Ysl (PU3MUECKHE BEITMUYMHBI (CPEAHSISI U MTHOBEHHAsl CKOPOCTh Teja MpU
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHUE, EpEMEIIECHHE, MyTh, YII0Basi CKOPOCTh, CUJIa TPEHUS, CUJIa YNPYTOCTH, CHJIA TSKECTU, YCKOPEHHE
CBOOOJHOTO Ma/IeHUs, BEC Tella, UMITYJIbC TeJla, UMITYJIbC CUJIbI, MEXaHUYECKas padoTa U MOUIHOCTb, MOTEHIMAIbHASI SHEPTUs Tea, MOAHITOTO
HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHASI YHEPTUsl CHKATOM MPYKUHbI, KUHETUUECKasl SHEPIUs, MOJHAas MEXaHU4YecKas IHEeprus, Nnepuosa u
yacToTa KOJeOaHW, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTa TOHA, CKOPOCTb CBETAa, MOKAa3aTellb NMPEIOMIICHUS CPEAbl), NPU ONMUCAHUU
MPaBUWJIBHO TPAKTOBATh (PU3NYECKUN CMBICI MCHOJIb3YEMbIX BEJIIMYMH, 0003HAYEHUS U €IUHULBI (U3NYECKUX BEJIUYUH, HAXOAUTHh (OPMYIIbI,
CBSI3BIBAIONINE TAHHYIO (DU3UYECKYIO BEIHYHUHY C IPYTMMU BETMIMHAME, CTPOUTH TpadUKH N3yUYEHHBIX 3aBUCUMOCTEH (PH3NIECKUX BEITHUNH;
XapaKTepHU30BaTh CBOMCTBA Tel, (PU3MYECKUE SBICHUS W TMPOIIECCHI, UCIIOJIB3YsI 3aKOH COXPaHEHHS SHEPTHH, 3aKOH BCEMHPHOTO TATOTEHHS,
MPUHIIAI CYTIEPIO3UIIMN CUJI, TPUHIIMI OTHOCUTEIbHOCTH [ anmies, 3akoHbl HhI0TOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI OTPAXXKEHUS H
IIPEJIOMJICHUS CBETA,

3aKOHBI COXpAHEHHUS 3apsSJOBOTO M MAacCOBOTO YHCEN MPHU SACPHBIX PEaKIHsX, MPH TOM JaBaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA M
3aMHMCHIBATh €M0 MAaTEMAaTUYECKOE BEIPAKEHUE;

OOBSACHATH (PU3NYECKUE MPOIIECCHl U CBOWCTBA TeJl, B TOM YHUCJE U B KOHTEKCTE CUTYallUi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATD
MPUYUHHO-- CJIEICTBEHHbBIE CBS3U, CTPOUTH OOBACHEHHME U3 2-3 JIOTMYECKHUX IIAroB C OMOpod Ha 2-3 HM3y4YEHHBIX CBOMCTBA (PU3MUYECKUX
ABJICHUH, (PU3MUYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbie 3a7aud (ONMUpAIOIIMECs Ha CUCTEMY M3 2-3 ypaBHEHMIi), MCIONB3Ys 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (U3MUECKHE
BEJIMYMHBI: HA OCHOBE aHaJIM3a yCJIOBUS 3aJjaui 3allMChIBATh KPAaTKOE yCIOBUE, BBISBIATH HEJIOCTAIOLIUE UM M30bITOYHbIE JaHHBIE, BHIOMPATDH

3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, MPOBOJUTH PACUYEThl U OLEHUWBATH PEATUCTUYHOCTDH MOITYYEHHOTO 3HAYEHUsT (PU3NYECKON



BEJIMYMHBI; PACIO3HABATh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIMTh MPHU MOMOLIU (PU3MYECKUX METOJOB, HCIONb3YysS OMHCAHWE HCCIIEJOBAHMUSA,
BBIJICJISITH POBEPSEMOE MPEANONI0KEHNE, OLIEHUBATh PABUIBHOCTD MOPAAKA IPOBEACHUS UCCIIEIOBaHMs, 1e1aTh BHIBOJIbI, HHTEPIIPETUPOBATD
pe3ynbTaThl HAOJIOIEHUN U OTIBITOB,;

MPOBOJUTH OMBITH MO HAOMIOAEHUIO (DU3MYECKHX SBICHUW WM (U3MUYECKHX CBOKMCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEeHHs YHEPTUH, 3aBUCUMOCTbh Meproaa KoueOaHui MPYKUHHOTO MAaITHUKA OT MAacChl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYJl MaJIbIX KoOJIeOaHWH, NPAMOJIMHEHHOE pacHpOCTpaHEHHE CBETa, pa3joKeHHe Oeloro cBera B CHEKTp, H3y4YE€HHE CBOMCTB
M300paKeHUA B INIOCKOM 3€pKajie M CBOMCTB M300pakeHHs peIMeTa B coOnparomieii JruH3e, Habt0IeHNEe CIUIOMIHBIX U JTHHEHYaThIX CIIEKTPOB
W3ITyYEHHUS): CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY M3 W30BITOYHOrO HaOOpa 00OpYyIOBaHUS, OMUCHIBATH XOJ OMBITA W €ro Pe3yJbTaThl,
(bopMynUpOBaTH BHIBOMBI;

MPOBOJAUTH MPHU HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPEHUM, OMpeAesis CpelHee 3HaUeHHEe M3MepsieMol BeTHYrHbI ((POKyCHOE pacCTOsHHE
cobuparoniet JIMH3bI), 000CHOBBIBATH BHIOOP crioco0a n3mMepeHus (M3MEpUTEILHOTO Mpubdopa);

MIPOBOJUTH HCCIIEIOBAHUE 3aBHCUMOCTEH (DU3NYECKUX BEJIMYUH C MCIIOIB30BAHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTh IIYTH OT BPEMEHH MPH
PaBHOYCKOPEHHOM JBUKEHHH 0€3 HadaJIbHOM CKOPOCTH, MepHoJia KojJeOaHUl MaTeMaTUYECKOr0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU YTJIa
OTpaKeHHs] CBETa OT YyIJIa MaJeHUs M yrja MpeJoMJIEHHs OT yria NaJeHHs): IUIaHUPOBaTh MCCIEJOBaHUE, CaMOCTOSATEIBLHO COOMpaTh
YCTaHOBKY, (DMKCHPOBATh PE3YJIbTAThl MOTYYEHHOW 3aBHCHMOCTH (PU3WYECKUX BEIWYMH B BHUAC TaOMWIl W TpadWKOB, IETIaTh BBHIBOABI ITO
pe3ynbTaTaM HWCCICOBAHUS; TMPOBOJUTH KOCBEHHBIE HM3MEPEHHS (U3MUECKHX BEIWYUH (CPEOHSS CKOPOCTh W YCKOPEHHE Tela TpH
PaBHOYCKOPEHHOM JIBIDKCHHUH, YCKOPEHHE CBOOOTHOTO TaJCHHS, KECTKOCTh MPYXKUHBI, KOXD(DUIIMEHT TPEHHS CKOJBKCHUS, MEXaHUYECKas
paboTa ¥ MOIIHOCThH, YacTOTa W MEpUOJ KOJeOAHWH MATEeMAaTHYECKOTO0 W MPYKMHHOTO MAasTHHUKOB, ONTHYECKAs CHUJa COOMPAOIICH JIMH3HI,
paaMoOaKTHBHBINA (OH): TNITAHUPOBATH U3MEPEHUS, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBITTOJHITH U3MEPEHUS, CIeYs MPEITOKECHHON
WHCTPYKIIMH, BBIYUCIISTh 3HAYCHHUE BEJIMYUHBI U aHAJTU3UPOBATH MOYYCHHBIC PE3YJIBTATHI C YUYETOM 3a/IaHHON TTOTPEITHOCTH N3MEPEHUH;
coOI01aTh MpaBHia TEXHUKU O€30MacHOCTH U paboTe ¢ 1abopaTopHBIM 000PYI0BaHUEM;

pas3nuyaTh OCHOBHBIE MPU3HAKW HM3YUYEHHBIX (PU3MYECKUX MOJeeil: MaTepHualibHasg TOYKa, aOCOJIOTHO TBEPAOE TEJNO, TOUCYHBIH HMCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUIaHEeTapHask MOJIeNIb aTOMa, HYKJIOHHAsI MOJIEIb aTOMHOT'O SIIpa;

XapaKTepU30BaTh MPUHILIUIIBI AEUCTBUS U3YUEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPON HA UX OMHUCAHMS (B TOM YUCIE: CIIUIOMETP,
JATYUKHU TIOJIOKEHUS, PACCTOSIHUS M YCKOPEHUS, pakeTa, 3XOJIOT, OYKH, MEPUCKOI, ¢oToamnmnapar, ONTHUYECKHE CBETOBOABI, CIEKTPOCKOIL,

J03UMETp, Kamepa Buiibcona), Ucronb3ys 3HaHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUI U HEOOXOAMMbIEe (PU3NUECKHE 3aKOHOMEPHOCTH;



UCIIOJIb30BaTh CXEMbl M CXEMATHYHBIE PUCYHKH H3YUYEHHBIX TEXHUYECKUX YCTPOWCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUECKUX
MPOILIECCOB MPH PEIIEHUH Y4eOHO-NIPAKTHUYECKHX 3a7ay, ONTHYECKHE CXEMBI JIJIs1 TOCTPOCHHS N300paKEHHH B IMJIOCKOM 3€pKaie U coOnparomieit
JIUH3E;

MPUBOJIUTD MPUMEPHI (HAXOIUTh HH(POPMAIIIO O TPUMEPAX) MPAKTHIECKOTO UCTIONB30BaHUS (PU3NYECKUX 3HAHUN B TIOBCETHEBHOW KU3HH IS
oOecrieyeHnsT O€30MAaCHOCTH MPU OOpAIIEHUU C MPUOOpPaMU U TEXHHUYECKHMMH yCTPOMCTBAMHU, COXPAHEHHS 3I0POBbSl U COOIIONEHUS HOPM
9KOJIOTMYECKOT0 MOBEJICHUS B OKPYKAIOIIEH CPELE;

OCYIIECTBIISITh MOMCK MH(pOpManmu ¢Guzndeckoro coaepxanus B MHTepHETE, CaMOCTOATENHLHO (OPMYIUPYS MOUCKOBBIN 3ampoc, HAXOIUTh
MyTH OMPEeIeNIeHUs JOCTOBEPHOCTH MOIYYCHHOU NH(OpPMAIIN HAa OCHOBE UMEIOIUXCS 3HAHUN U JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

UCII0JIb30BaTh MPHU BBINOJIHEHUH Y4€OHBIX 3aJJaHUIl HAy4YHO-TIONMYJIAPHYIO JIUTEPATypy (PU3MYECKOro coieprKaHus, CIpaBOYHbIE MaTEpHAJIbI,
pecypcol cetn MHTepHeT, Bianerh NpuéMaMy KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs MHPOpPMALUU U3 OJHOM 3HAKOBOM CHUCTEMBI B
JPYTyl0; CO3/1aBaTh COOCTBEHHbIE IMUCBMEHHBIE M YCTHbIE COOOILEHUS HAa OCHOBE MH(MOPMALMHM U3 HECKOJbKHUX HCTOYHHMKOB (PU3MUYECKOTO
COJIep KaHMsl, MyOJUYHO MPENCTaBIATh PE3yJbTaThl MPOSKTHOM MM HUCCIEAOBATENbCKOW AESTENIbHOCTH, MPU 3TOM I'PAaMOTHO HMCIOJb30BATh

M3YYEHHBI MOHATHHHBIA anmapar M3y4aeMoro pasjena (U3MKH U CONPOBOXKJIATh BBICTYIUICHUE Mpe3eHTalueil ¢ yuyéToM ocoOeHHOCTEH
ayJIMTOPUU CBEPCTHUKOB.



TemaTtuueckoe IIAHUPOBAHHC

Ne i/

KoJuunuyecTBO 4acos

HaunmMeHoBaHuMe pa3iaesioB H TeM MPOrpaMMbl DJIeKTPOHHbIE
Bcero KonTpoabubie IIpakTnyeckue (uu¢posbie)
padoTsI padoTsI o0pa3oBaTejibHbIE
pecypcbl
Paznen 1. Mexannueckue siBJeHUSA
11 MexaHn9ecKoe ABMKEHHE U CIIOCOOBI €T 6 0 1 Bbubanorexa IIOK
ONHUCAHUS https://rn.edsoo.ru/7f41
1.2 BzanmonetictBue Ten 9 1 3 Bu6nuorexa IJOK
https://rn.edsoo.ru/7f41
1.3 3aKOHBI COXpaHEHUS 6 0 3 Bu6morexa I{OK
https://rn.edsoo.ru/7f41
Hroro no pazneny 21
Paznen 2. Mexanuveckue KoJje0aHUs U BOJTHBI
2.1 MexaHnnueckue KojaeOaHus 4 0 3

Bbubaunoreka IJOK
https://rn.edsoo.ru/7f41
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2.2 MexaHn4Yeckre BOJIHBI. 3BYK 3 3 Bu6mmorexa I{OK
https://rn.edsoo.ru/7f41
Hroro no pasneny 7 R
Pa3znen 3. DaeKTpOMarHuTHOE MOJ€ U YJIEKTPOMATHUTHbBIE BOJTHBI
31 OIEeKTPOMAarHUTHOE I0JIE U 3JIEKTPOMATrHUTHBIE 2 2 bubmmotexa LJOK
BOJIHBI https://rn.edsoo.ru/7f41
Hroro no pasneny 2
Pa3gea 4. CBeroBbIe IBJICHUSA
4.1 3aKoHBI PacpOCTPaHEHUS CBETA 4 2 Bu6mmorexa [JOK
https://rn.edsoo.ru/7f41
4.2 JIuH3bEI ¥ onTHYECKKE TPUOOPHI 6 3 Bu6mmorexa [JOK
https://rn.edsoo.ru/7f41
4.3 Pasnoxenue 6enoro cBera B CIIEKTP 3 2 Bu6mmorexa I{OK
https://rn.edsoo.ru/7f41
Hroro no pasneny 13
Pa3gea 5. KantoBble siBJIeHHS
51 HcnyckaHnue U MOTJIONIEHHE CBETa aTOMOM 2 1 Bu6nnoreka I{OK
https://rn.edsoo.ru/7f41
5.2 CtpoeHue aTOMHOTO spa 7 1 Bu6mmoreka I{OK
https://rn.edsoo.ru/7f41
5.3 SnepHble peaknuu 6 1 Bu6muorexa [JOK
https://rn.edsoo.ru/7f41
Hroro no pazneny 15
Pasnen 6. IloeTopuTteibHO0-06001a101H I MOAYJ/Ib
6.1 IToBTOpeHue u 0600IIeHNE COACP)KAHUSI Kypca 8 2 bu6mmorexa [IOK
(1)1/13]/11(1/1 3a 7-9 kmnacc ht‘tDS//rnedSOOI’U/7f4l
Hroro no pa3neny 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 27
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YYEBHO-METOAMYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O ITPOUECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbI
JUII YHEHUKA

* ®usuka, 9 knacc/ [leppiikun A.B., I'ytHuk E.M., O61ecTBo ¢ orpaHnyeHHON OTBETCTBEHHOCThIO «/ [PODA»; AkuioHepHOe 001IeCTBO

<(H3,Z[aTeJ'ILCTBO «HpOCBeH_ICHI/Ie))

METOANYECKUE MATEPUAJIBI JIA YUUTEJIA
1. PaGouas mporpamma. @usuka. 7 - 9xmaccel: yueOHO-MeTonudeckoro nmocobus /coct.TuxonosaE.H. - 2-e u3a.,crepeotumn. -M.:
Jpoda,2013. - 398,(2)

2. Ilporpammbl ocHOBHOTO 0011eT0 0Opa3oBanus. Pusnka. 7 - 9 kinaccel (aBropbl:A.B.Ilepeimkun, H.B. ®unonosuy, E.M. I'yTHHK).

KoHnTtposbHble U camocTosITeIbHBIE paboThl 10 ¢usmke. 9 kinace: k yueOHuky A.B. Ilepsimkuna, E.M. I'ythuk «®usuka 9 kimace» / O.U.
I'pomuesa. - M.: U3narensctBO «OKk3amen», 2014.
Tectol o dusuke. 9 knacc: k yuebuuky A.B. [lepsimkuna, E.M. I'ytauk «®usuka 9 kimace» / O.M. I'pomuesa. - M.: M3naTenscTBo

«9Kk3ameny, 2010.



®dusuka. 9 kmacc. Temarnueckue TeCTOBbIC 3aManus A moAroToBku K ' MA. / aBT.- cocT.: M.B. boiinenko, O.H. Mupomikusa. -

SApocnasias: OO0 «Akaaemus pazButus», 2014.

1. BugeoonsITel Ha ypokax. - Pexxum mpocryma: http://fizika-class.narod.ru

2. Enunas xomekius nudpoBbIx 00pa3oBaTelbHBIX pecypcoB. - Pexxum noctyna: http://school- collection.edu.ru

3. HHTepecHbIe MaTepuaibl K ypokaM (U3HKH 110 TeMaM; TeCThI 110 TeMaM; HaTJISITHbIC TOCO0us K ypokaM. - Pexxum nocryma: http://class-

fizika.narod.ru

4. Tludpossie 0OpazoBaTebHBIC pecypchl. - Pesxum gocryma: http://www.openclass.ru

5. DnektpoHHbIe yueOHUKH 110 pusuke. - Pexxum pocryma: hitp://www.fizika.ru

6. Iucranumonnass 1ikosia Ne368 http://moodle.dist-368.ru/ OTtkpsiThiii kitacc. CeTeBoe 00pa3oBaTEIbHOE COOOIIECTRO.
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http://www.openclass.ru/node/109715

7. Enunast kosuteknus 1udpoBbix o0pa3oBarenbHbIX pecypco. hitp://schoolcollection.edu.ru/catalog/

8. ®enepanbHbIi HEHTP HHPOPMAITMOHHO-00pa30BaTeIbHBIX pecypcoB. http://www.fcior.edu.ru/
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