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MOSICHUTEJIbHAS 3AIIMCKA

[Iporpamma o ¢u3suke Ha ypoBHEe 0a30BOro ooIero oOpa3oBaHHs COCTABICHAa HA OCHOBE
MOJIOKEHUH © TpeOOBaHWKW K pe3yiabTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHO# mporpammbl, npeacraBieHnoil B ®I'OC 000, a takxe ¢ yuetoM ¢deneparbHON
paboueii mporpaMMbl Bocriutanust 1 Konuenuuu npenonaBanus yueoHoro rnpeamera «Duznkay.

Copnepxanue mporpamMmbl MO (HU3MKE HAMpaBIEHO HA HW3YyYEHHE €CTECTBEHHOHAYYHOU
rPaMOTHOCTH YyYallUXCid M M3ydyeHUE oOpraHuzanuu (U3MKUM Ha JACSITeIbHOCTHON ocHOBe. B
nporpamMMe mo (pu3uke HaOJIOJAIOTCS BO3MOXKHOCTU M3YUEHHsI IPEJIMETOB B paMKax TpeOOBaHUI
dI'OC OO0 k cTaHAAPTHHIM JTUYHOCTHBIM W METAIPEIMETHBIM pe3ysibTaTaM OOY4YCHHS, a TaKKe
MEXIpPEAMETHbIE CBSI3M ©CTECTBEHHOHAYYHBIX MPEIMETOB Ha ypoBHE ©0a30BOro ooOIero
o0OpazoBaHusl.

Ouzuka SBISETCA CUCTEMOOOPA3YIOUIUM JJIsi €CTECTBEHHOHAYYHBIX HAyYHBIX OOBEKTOB,
3aKOHBI HCXOJAT U3 OCHOB IPOLIECCOB M SIBICHUHN, N3Y4aeMbIX B XUMHUH, OMOJIOTUH, aCTPOHOMUU U
busnyeckoil reorpaduu, BHOCUT BKJIaJ B IOJyY€HHWE €CTECTBEHHOHAYYHON KapTUHBI MHpAa,
obecrieunBasi HaubOonee (uznueckue (GopMbl MPUMEHEHUS HAYYHOTO METOJa MO3HAHUs, TO €CTh
BBIXOJ U3 MOCJIEI0BATENbHBIX 3HAHUN O MHUPE.

OpHa 13 I1aBHBIX 33/1a4 OOIIECTBEHHOTO 00pa30BaHMsI B IOCIIEI0BATEIbHOM 00pa30BaHUU
3aKIIoyanach B paHHEH eCTeCTBEHHOHAYUYHOM rPaMOTHOCTH U MHTEPECE K HAYKE CPelld YUalUuXCs.

OOyuenune ¢usuke Ha 0a30BOM YpOBHE MPEAIONAaraeT BIAICHUE KOMIIETEHTHOCTBIO,
XapaKTepU3YIOIIeH eCTeCTBEHHOHAYYHYIO TPAMOTHOCTD!

e Hay4YHOE OOBSICHEHUE SIBJICHUI;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHBIX UCCIIEIOBAHUII;

e UHTEPIPETHPOBATH JAHHBIE W HCIIOJF30BAaTh HAyYHBIE OKA3aTEIbCTBA IS MOIYUCHHS
BBIBOJIOB.

Lesn n3yyeHust pU3UKM:

e TMpHOOpETEeHUE UHTEepeca U CTPEMIICHUS 00YYAIOIIUXCS K HAYYHOMY U3Y4YCHUIO IPUPOJIBI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TPEICTAaBICHMM O HAyYHBIX METOJaX T[O3HAHUA U  YIpaBICHUE
UCCIIEIOBATEIILCKUM OTHOIICHUEM K MPUPOIHBIM SIBICHUSM;

e METO/Abl HAay4YHOTO MHUPOBO33PEHMS KaK pe3yabTaT H3Yy4YeHUs] OCHOB MaTepuu H
(GyHIaMEeHTalIbHbIX BIEHUN (PU3UKH;

e TIPEJCTaBJICHHBIE POJUKH (PU3UKUA AN Pa3BUTHS JAPYrUX BHUJOB HAYKH, TEXHUKH W
TEXHOJIOTHIA;

e Dpa3BHUTHE MpPEJCTABIECHHBIX BO3MOXHOCTEH O Oyaymiem Oyaymied mnpodeccHoHaNbHOM
NeSITeTbHOCTH, CBSI3aHHOHU C (PU3HMKOH, MOATOTOBKA K MEPCIIEKTUBY O0YUEHHSI B 9TOM HAIlpPaBIICHUH.

JlocTwKeHre JTHX LeJded mnporpaMMbl 1Mo (u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHMs NPU PELICHUH CIASAYIOUINX 3a1a4:

e TpuoOpeTeHHe 3HAHUH O CIOKHBIX KOHCTPYKIMSIX BEIECTB, 0 MEXaHUYECKHX, TEIIOBBIX,
JIEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

e mpuoOpeTeHHe yMEHUH ONHuChbIBaTh U OOBACHATH  (PU3MYECKHE SBJICHUSA C
UCTIOJIH30BaHUEM UMEIOIINXCS 3HAHU;

e OCBOGHHE METOJIOB pEIIeHUs MPOCTEHIINX pacy€THBIX 3a7ad C HCHOJIb30BaHUEM
GU3NIECKUX MOJIENeH, TBOPUYECKUX U MPAKTHKOOPUEHTUPOBAHHBIX 3a/1ad;

e TIpOBeJeHHE YMEHMI HAOIIOJCHUS 3a MPUPOJHBIMHU SBICHUSMHU U MPOBEJIEHHS OIBITOB,
71a00paTOPHBIX PabOT M AKCIEPUMEHTAIBHBIX UCCIEOBAaHUI C MCIONb30BAaHUEM H3MEPHUTEIbHBIX
npubopoB;

e OCBOEHHE TNpUEeMOB paboT ¢ wuHpopmarmein 0 (GU3NYECKOM COAEPIKAHUH, BKIIOYAs
UHPOPMALIMI0O O COBPEMEHHBIX JOCTIDKEHHSIX (U3MKH, aHAIU3 M KPUTHYECKOE H3MEpEeHHUe
uH(pOopMaLnu;

e 3HAKOMCTBO cO cdepamu Npo(hecCHOHAIBHOW JesITeNbHOCTH, Nepexoabl ¢ (U3NKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JIOCTIKEHUSIX (DU3NICCKOI HAYKH.

Ha uzydenue gusuku (6a30Bblil ypoBeHb) B 9 kinacce orBoautes 102 yaca (3 4. B Heaento).



COJAEP)KAHUE OBYYEHUA

Pa3znen 1. Mexanun4yeckue siBJICHUS.

Mexanuueckoe BHKeHUE. MarepuanbHas Touka. Cucrema otcueta. OTHOCUTEIBHOCTD
MEXaHUYECKOTO nBrxeHus. PaHomepHoe PSIMOJIMHEHHOE neuxkenue. HepasHoMmepHoe
npsIMOJIMHENHOe JBHKeHue. CpeHsAss M MIHOBEHHass CKOPOCTh Tejda IIPpU HEPaBHOMEPHOM
JIBUKCHHH.

Yckopenue. PaBHOyCKOpeHHOE MpsiMoNiMHEelHOe jaBrkeHne. CBoOogHoe maaeHue. OnbIThI
[Nanunen.

PaBHOMepHOE nBHXKEHHE MO OKpyKHOCTU. [lepron u mepuox oOpamenus. JlunelHas u
yriaoBasi cKopocTb. LleHTpocTpeMuTenbHOE YCKOPEHHE.

ITepBriii 3axkoH Hprorona. Bropoii 3akon HeroTona. Tperuii 3akon Herotona. [Tpunnun
CYINEPIO3ULNH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cujla TPEHHUS CKOJIbKEHUS, CHUJia TpPeHUs
HEOKUJaHHO, IPYrUe BUIbl TPEHUI.

Cuna TSKECTH U 3aKOH MUPOBOTO TATOTEHUS. Y CKOpEeHHE CBOOOTHOrO najeHus. [[Buxenue
rianeTsl BOKpyr Coinnia. [lepBast kocmMudeckas ckopocTs. HeBecoMoCTh 1 meperpy3Ku.

PaBHOBecue maTepuanabHON TOUKH. AOCom0THO TBEPAOE Teno. PaBHOBecue TBEPIOTo Tena ¢
3aKperuIEHHOM 0Chi0 MUKpodoHa. MoMeHT cuibl. LleHTp TsokecTH.

Nmmynbse tena. U3meHenue umnyiabsca. mmynbe CHUJIBL. 3aKOH COXpaHEeHHUS
uMIyibca. PeakTuBHOE JBUKEHHE.

Mexanunueckas paboTa U MOIIHOCTh. PaboTa cunoBasi, ynpyrocts, TpeHus. CBsi3b, YJHEPIHs
u  pabora. [lorennmanpHas ~ SHEprust  Teja, MOJHUMAIONIETOCS  HAJ  TOBEPXHOCTHIO
3emnu. [loTeHnmanbHas cuna  ymnpyroil  mnpyxkuHbl. Kunetnueckas — sueprus. Teopema o
KMHETUYECKOW SHEPruH. 3aKOH COXPaHEHUS KOJOTUYECKONW SIHEPTHUH.

Hemoncmpayuu.

Habumronenne 3a MexaHUYECKUM JABH)KEHUEM OTHOCUTENILHO T€JIa Pa3HbIX TEJl OTCUETa.
CpaBHeHue MyTeil 1 TPaeKTOPUI ABMKEHUS OJTHOTO U TOTO K€ Tella Pa3HbIX Tel OTCYEeTa.
W3mepeHne cKopocTy U YCKOPEHHUE PSIMOIMHENHOTO ABUKEHHUS.

HccnenoBanne NPpU3HAKOB PABHOYCKOPEHHOT'O IBHYKEHUS.

Habmonenue 3a ABM>XEHHEM Tella IO OKPYKHOCTH.

HaGnronenue 3a MEXaHUUECKUMH HAIPaBICHUSMH, IPOUCXOAIINMHU B CUCTEME OTCUETa
«Tenexka» mpu €€ IIUHE U YCKOPEHUU IBUKEHUSI OTHOCUTENBHO KabuHeTa (PU3nK.

7. 3aBUCUMOCTb YCKOPEHHMSI TeJIa OT MacChl Tesla U ISHCTBYIOLINX Ha HEro CUJL.

8. CoOuroieHre paBeHCTBA CUIT ITPH OXpaHe Tell.

9. M3meHeHue Beca Tena Npu YCKOPEHHOM JIBUKEHHUU.

10. Ilepemauya uMmysbca MpH KOHTAKTE C TEI.

11. ITpeoOpa3oBaHus SHEPTUH MTPH OOTYUEHUH TEN.

12. CoxpaHeHue UMITyJIbCa IPH HEYITPYTOM OCBEIICHUH.

13. CoxpaHeHue UMITyabCca IPHU AOCOITIOTHOM CXKATHH.

14. HabGnroneHue peakTUBHOTO JBUKEHHUSL.

15. CoxpaHeHue XMMHUYECKON SHEPTUU MPH CBOOOTHOM MMaJECHUU.

16. CoxpaHeHue TEXHUYECKON SHEPTHH MTPH ABIKEHUH TEJIa TOIPYKIHHEHBI.

Jlabopamopuvie pabomuvl u onvimol.

1. KoHctpyupoBaHue TpakTa Ui pa3roHa U MpOAJICHUs IBUKEHUS IIapUKa WIH TEIEKKH.

2. OmnpeneneHue cpeiHed CKOPOCTH CKOJbKEHHs Opycka MM IBM)KEHHS IIapuka IO
HAaKJIOHHOM INIOCKOCTH.

3. OmnpeneneHne YCKOpEHHs Tela IpU PABHOYCKOPEHHOM JIBUKEHHU IO HAKJIOHHOM
MJIOCKOCTH.

4. MW ccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM JIBUXKEHUU 03
Ha4yaJbHOU CKOPOCTH.

coarwhE



5. IlpoBepka rumnoTe3bl: €ciu MPU paBHOYCKOPEHHOM JIBHKEHUH 0€3 HauyaabHOW CKOPOCTHU
MyTA OTHOCSTCS KaK K PNy HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE MPOMEKYTKH BpPEMEHU
COBMAJIAIOT.

6. WccnenoBaHue 3aBUCUMOCTH CHUJIBI TPEHHS OT CHUJIBI HOPMATBHOTO JaBJICHUS.

7. Omnpenenenue ko3P puimeHTa TPCHUS CKOITBKCHHS.

8. Omnpenenenue KECTKOCTU MPYKUHBL.

9. Omnpegnenenue cuiibl TPEHUS MPU ABHKEHUU Tella IO TOPU30HTAIBHOM MOBEPXHOCTH.

10. Ompenenenue pabOTHI YNPYrocTH W CHUJIBI MPH TOIBEME TPy3a C HCIOIH30BAHUEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

11. UsyueHwue npaBa COXpaHEHUSI YHEPTHH.

Pa3nen 2. Mexannueckue KoJie0aHUsSI U BOJIHBI.

KonebarenbHoe paBmxeHue. OCHOBHBbIE XapaKTEPUCTUKU H3MEHEHHS: IEepuoj, 4YacToTa,
aMIuMTyna. MatemMaTudeckue u MpyXKUHHbIE MasSTHUKH. [IpeBpanienne s3Hepruu MpH MePEMEHHOM
JIBUKCHHH.

3aryxatomue KoseGanus. BeiHyXeHHbIE Kosebanus. Pezonanc. Mexanuueckue
BoJIHBL. CBOMcTBa MexaHW4eckuX BOJH. [IpomonbHble M momepeuHble BOJHBL JlJIMHA BOJH U
CKOPOCTh MX PacHpOCTpaHeHusl. MexaHn4ecKrue BOJIHBI B TBEPIOM Telle, CECMUYECKHE BOJTHBI.

3Byk. [’ poMKOCTB 3ByKa 1 BbicoTa TOHA. OTpaxkeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

Habmroienue 3a M”3MEHEHUEM CUJTBI TeJa YUUTHIBACT CUITY TSHKECTU U YIIPYTOCTb.
HaGuroienne 3a n3aMeHEHUEM JIaBIICHUS] HA HUTH U HA TIPYXKHUHE.

Habmroienue BeIHYXIEHHBIX KOJIeOaHUI U pe30HaHca.

PacripocTpaneHre JUIMHHBIX U TIONIEPEYHBIX BOJIH (Ha MOJCIISX ).

Habmtoienue BbICOTHI 3ByKa B 3aBUCUMOCTH OT YaCTOTHI.

. AKYCTHYECKHI pe30HaHC.

Jlabopamopuuvie pabomot u onvimel.

1. Onpenenenre NEPUOANIHOCTH U TIEPUO/Ia U3MEHEHUS MAaTEMATHIECKOTO MasTHHUKA.

2. OmpenesneHue NepUOJUIHOCTH U NIEpHoa KoJIeOaHui MPYKMHHOT'O MasgTHUKA.

3. HccnenoBanne 3aBUCUMOCTH MIEPHO/1a U3MEHEHHUS TIOBEIICHHOTO TPY3a OT JJIMHBI HUTH.
4. UccnenoBanue 3aBHCHUMOCTH TIEpUOAa HM3MEHEHHs] MPY)KMHHOTO MasTHHUKAa OT MAaccChl

ogakrwdE

rpysa.
5. TlpoBepka HE3aBUCUMOCTH TEPHOJAa M3MEHEHHS HArpy3KH, TOJBEIICHHOTO K HUTH, OT

Macchl Tpy3a.

6. OMBITHI, JEMOHCTPUPYIOIINE TIEPUOJT HECTAOMIBHOCTH NIPYKHHHOTO MAasTHUKA OT MacChl
rpy3a 1 )ECTKOCTU IIPYKUH.

7. N3mepenue yckopeHHs cBOOOIHOTO MaIeHUs.

Pazjen 3. DiieKTpoMarHuTHoOe 1Mo0Jie U 3JIEKTPOMATHUTHBIE BOJIHBI.

DIEeKTPOMarHuTHOE  MOJ€. DIEKTPOMArHUTHBIE  BOJIHBL. CBOMCTBA  3JIEKTPOMArHUTHBIX
BoJIH. [lIkana 31eKTpOMarHUTHBIX BOJH. Vcrionb3oBaHHE 3JIEKTPOMATHUTHBIX BOJIH JJII COTOBOM
CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CgoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH.

2. BonHOBEIE CBOMCTBA CBETA.

Jlabopamopuusie pabomot u onvimel.

1. V3y4yeHue CBONCTB 3JEKTPOMArHUTHBIX BOJH C IOMOIIbIO MECTHOTO TenedoHa.

Paspnen 4. CBeToBbIC SIBJICHHUS.

JlyueBass ~ monenb  cBera. Mcrounuku  cBeta. [IpsimonuHeiiHoe — pacmpocTpaHeHue
ceera. 3atmenust Connua u JIynel. Otpaxenune ceera. [Iimockoe 3epkano. 3aKOH OTpaKeHHsI CBETA.

IIpenomiienne cBeTa. 3akOH IpesiomyieHusa cBeTa. [lonHoe uccienoBaHue OTpakKEHHUs
cBeta. Mcnonb3oBaHue MOJIHOTO BHYTPEHHETO OTPaXKEHHS B ONITUYECKUX CBETOBOJAX.

Jlunza. Xoxg nyueir B smH3e. OnTuyeckas cuctema ¢oToamnmapara, MHUKpPOCKONA U
Teneckorna. ['a3 kak onTudeckas cuctema. bim3opykocTs U 1abHO30PKOCTb.



Paznoxxenne Oemoro cBera B crmektpe. OnbiTel  HproToHa. CloKeHHWE CHEKTpaIbHBIX
1BeToB. Jlucnepcus ceera.

Hemoncmpayuu.

[IpssMonMHENHOE PaCIIPOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUli B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJIax.
[Ipenomnenue cera.

OnrTuyeckuii CBETOBO/I.

Xon JIydeit B coOuparomiei JTruH3e.

XoJ1 Tydeil B paccerBarollei JIMH3E.

[Tony4yenue n300paXkeHHUs C TTOMOUIBIO JTUH3.

[Tpunuun neiictBust GoroarnmnapaTa, MUKPOCKOIIA U TEJIECKOMA.

10 Mopnens rnasa.

11. PasnoskeHue 6e0ro cBeTa B CIIEKTPE.

12. Tlony4enue 6enoro cBera Npu COCTABICHUH CBETA PA3HBIX 1[BETOB.

Jlabopamopuusie pabomot u onvimel.

1. WU3yuure yros oTpakeHUs CBETOBOTO JIy4ya OT yIJia MaJeHUs.

2. VzydyeHue xapakTepUCTHKU N300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.

3. W3yunte yron mperomiieHHs CBETOBOTO JIyda OT yrila MaJeHHsl Ha TPAHULE «BO3AYX—
CTEKJIO.

4. Tlomy4yenne N300paKEHU C ITOMOIIBIO COOMPAIOIECH JTHH3HI.

5. Ompenenennie (HOKYCHOTO PACCTOSHUS M ONITUYECKON CHIIBI COOMPAIOIINX JTUH3.

6. OnbITHI O PA3NIOKEHHUIO OETIOTO CBETA B CIEKTPE.

7. OnbITBl MO BOCHPUSITHIO LIBETAa MPEAMETOB MpH MX HAOIIOJCHUHM Yepe3 I[BETOBBIC
(UIBTPBL.

Pa3pen 5. KBanToBbIe IBJICHHUS.

OmnbiTel Pesepdopna u mumanerapHas mozaens aroma. Moaens aroma bopa. Mcnyckanune u
COTPYAHMYECTBO aroma cBera. KBaHThl. JInHeHyaThie CIIEKTPHI.

PamnoaktuBHOCTE. Asb(a, Oera- u ramma-usnydenusi. CTpoeHue aTOMHOTO
anpa. Hyknonnas  monens  aromHoro  sanpa. M3oromsl. PannoaktuBHele  sBieHus. llepuon
MOJIypacnaia aTOMHBIX sIJIEp.

SnepHble cOCTOSHUSA. 3aKOHBI COXPAHEHUS 3apsilOBOTO M MAacCOBOTO HACEIECHMsI. DHEPrHs
CBA3M AaTOMHBIX sjep. TpaHcopTHBIE NEpeBO3KM U HHeprus. Peakuuu cuHTE3a M JeleHus
anep. Uctounnku sHeprun CosHia U 3BE31.

SAnepHas sHepreTuka. JIeMCTBUSA paAMOAKTUBHBIX U3JIyYE€HUHN Ha )KMBBIE OPTaHU3MBI.

Jemoncmpayuu.

CreKTpbl TOCTUKEHUS U MAapTHEPCTBA.

CrneKTphl pa3aIMYHbIX I'a30B.

Cnextp BennkoOpuranuu.

HaGnronenue TpekoB B kamepe BuibcoHa.

Pabora cuéTunka HOHU3UPYIOMIMX U3TYyUEHU.

. Pa3zpaboTka mpoeKTOB CO3/1aHUSI MUHEPAIOB U MPOIYKTOB.

ﬂaéopamopuwe pabomout u onvimol.

1. HaGmro/ieHue CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB CUTHAJIOB.

2. UccnenoBanue TpPeKOB: HM3MEPEHHE JSHEPTUM YaCcTHII 110 TOPMO3HOMY IIyTH (T10
¢dororpadusm).

3. N3mepenue pannoakTuBHOTO (hOHAPSI.

IToBTOpPHO-00001IaK0IIMIT MOZLYJIb.

[ToBTOpHO-0000atONIT MOAYJAb TPETHA3HAYEH I CHCTeMAaTH3allukd W 000O0IIeHUs
IPEMETHOTO COAEP)KaHUS U OIbITA JEATENIbHOCTH, MPUOOPETEHHOTO MPU M3YYEHUH BCEro Kypca
bu3MKH, a TaKXKe A7 MOJATOTOBKU K 00IErocy1apcTBEHHOMY 3K3aMeHY MO0 (pU3UKe [ yJalluxcs,
BBIOPABIINX ATOT YU4EOHBIH MpeIMeT.

CoNoOk~wWN P
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[Ipy n3yyeHun NaHHOM MOIYJSI PEATM3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI 1E€ATEIBHOCTH,
HA OCHOBE KOTOPBIX O0ECIIEUUBACTCS JOCTHUKCHHE TMPEIMETHBIX M METAMPEAMETHBIX PE3yIbTaTOB
oOydeHusl, TPUMEHSETCS €CTeCTBEHHOHAY4YHasi TPaAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJIOB
WCCJICIOBAHMSI MIPUPOJIBI U TEXHUKH, BIAJICHUE METOJIAaMU, OOBSICHSIOIMMMH (PU3UYECKHE SBIICHUS,
IIPUMEHEHUE T[IOJYYEHHBbIX 3HAHUM, pEIIeHHEe 3a7a4, B TOM [E€pEYEHb KadyeCTBEHHBIX U
AKCIIEPUMEHTAIIbHBIX.

[IpyHUOMIIMANTBHO NIEATEIbHOCTHBIA XapaKTep JAHHOIO Pa3fesia peaiu3yercs 3a CYeT TOro,
9TO 00yYaIONIUECs BBHITOJHSIOT 3a/IaHUsI, B KOTOPBIX OHU MOJTYYaroT:

Ha OCHOBE IOJIYY€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHITH (GU3NYECKUE SBICHUS B
OKPY’KaroIllel cpesie U MOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh HAYYHbIC METOBI UCCIICIOBAHMS (PM3HMUECKUX TIOKA3aTeNel, B TOM YHCIIE IS
MIPOBEPKU THIOTE3 U MOJYUYEHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSICHSITh HAYYHBIC OCHOBBI, HANPUMEpP, Camble BAXKHBIC JOCTHIKCHUS COBPEMEHHBIX
TEXHOJIOTHi, MPAKTUYECKOT0 MCIIOJIb30BAaHUS PA3JIMYHBIX UCTOYHUKOB YHEPIrUU HA OCHOBE 3aKOHA
TpaHcGOpMaIK U COXPAHCHHS BCEX M3BECTHBIX BUIOB YHEPTHUHU.

IVMIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIECTBA OBPA30BAHUSA

Wzyuenne ¢pu3uku Ha ypoBHE 06a30BOro 00IIEro 0Opa30BaHMS HANPABJICHO Ha JOCTHKEHUE
JUYHOCTHBIX, METAIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

B pesynprare w3yueHus Qu3MKM HA yYpoBHE 0a30BOro o0mero oOpa3oBaHUS Y
oOyuatomerocst hpopmupytores cienyrouie JUYHOCTHBIE PE3YJIBTATHI B uactu:

1) maTpMOTHYECKOro BOCIUTAHMA:

e yBa)XEHHE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHIMCKON (pu3mueckoin
HaYKU;

e [[EHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

e TOTOBHOCTh K AaKTUBHOMY pa3BUTHIO B OOCYXIEHHUU OOIIECTBEHHO 3HAYMMBIX U
ATHYECKHUX MPOOIIEeM, C MPAKTHYECKUM MTPUMEHEHHEM JOCTHKEHUH (DU3HKH;

e 0CO3HaHME Ba)XKHOCTU MOPAJIBHO-3TUYECKHUX MPEoOpa30BaHU B AEATEIbHOCTH YUEHOTO;

3) 3cTeTH4ecKOoro BOCHMTAHMUSA:

e BoOCIpHATHE O00pa3loB (PU3MUECKOW HAayKH: MX IOCTPOEHHUI, CTPOrOCTH, TOYHOCTH,
JTAaKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 NO3HAHMA:

e OCO3HAHME LIEHHOCTEH (PM3NYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS MHpA,
OCHOB pa3BUTHS TEXHOJIOTUH, BaKHEHIIIEH OCHOBBI KYJIbTYPBI;

e pa3BUTHE HAYYHOH JIFOOO3HATENBHOCTH, UHTEPECA K UCCIIEI0BATENbCKON AESITEIbHOCTH;

5) popmupoBanne KyJbTYPbI 310POBbS M SMOLMOHAIBHOI0 HACTPOCHMS:

e OCO3HAHME LIEHHOCTEH Oe30macHOro oOpas3a >KM3HHM B COBPEMEHHOM TEXHOJIOTMYECKOM
MUpE, BKHOCTHU MPaBUJI O€30I1aCHOTO MOBEJCHUS HA TPAHCIOPTE, Ha 10pOrax, ¢ MEKTPHUECKUM U
TEIJIOBBIM 000pPYI0OBaHUEM B OBITOBBIX YCIIOBUSIX;

e CpOPMHPOBAHHOCTh HABBIKOB pPE(IEKCUN PEBOJIIOLMM, CBOEr0 IpaBa Ha OIIMOKY H
TaKOro )K€ [paBa y APYroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

e QAKTHBHOE yYyaCTHE OpraHHM3allMi B pean3alliM MPAaKTUYECKUX 3ajad (B paMKax CeMbH,
00pa3oBaTeNbHON, TOPO/Ia, Kpasi) TEXHOJIOTMYECKON U COIIMAIbHON HANpaBIEHHOCTH, TPEOYIOLINX B
TOM YHCJIe U GU3NICCKUX 3HAHUH;

e HHTEpEC K MPAKTUYECKOMY U3yUeHHIO NpodeccHii, CBA3aHHBIX ¢ (UBUKOIL;

7) 3K0JI0rM4eCKOr0 BOCIIMTAHMS:

e OpHEHTAlMsl Ha NpUMEHEeHHEe (U3MYECKUX 3HAHUN JJIs pelleHus 3a7ad B o0jacTu
OKpyXarollled cpenpl, IJIaHUPOBAHWE MOCIHEAYIOUIMX JEHCTBUI M OIEHKAa HUX BO3MOXHBIX
MOCJIEACTBUM JUIsl OKPYXKAIOLIEH CpENbI;

e OCO3HAaHHE INI0OATBFHOTO XapaKTepa KOJOTUYECKUX MPOOJIeM U MyTel X peleHus;



8) ajanTanus K MEHAIOIIUMCH YCIOBHAM COLMAJIBLHONW M PUPOIHOM Cpeabl:

e HEOOXOIUMOCTh BO BHUMAHUU TPU BHINOJHEHUM W HCCICNOBAHUSX (pU3MUecKoi
HAIPaBJIEHHOCTH, OTKPBITOCTH OIBITAa U 3HAHUH JAPYTHX;

e TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO ACSITEIbHOCTD;

e CTpEeMJICHHE K MOSBICHUIO HOBBIX 3HAHUM, B TOM 4yHclie POPMYIUpPOBATH UECH, TIOHATHUS,
TUTOTE3bI 0 (PU3HUECKUX OOBEKTAX U SIBICHUSX;

e OCO3HAHME HEJOCTATKOB XOPOIIMX 3HAHUI U KOMIIETEHTHOCTEH B 00s1acTH (PU3UKH;

e TUUIAHMPOBAHHUE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PU3NUYCCKUX 3HAHMIA,

e CTpEMJICHHME aHAIM3UPOBATh M BBIBISTH B3aMMOCBA3M MPHUPOABI, oOIIecCTBa U
SKOHOMMKH, B TOM YHCJIE C UCIOJIb30BaHNEM (U3UUYECKUX 3HAHUI;,

e OIIEGHKAa CBOUX JICMCTBUH C YyYE€TOM OKpYXKarolled cpeabl, C Y4eTOM BO3MOXKHBIX
IIOCJICICTBUM.

METAIIPE/IMETHBIE PE3YJIBTATDBI

B pesynbTare ocBoeHUs mporpaMM mno gpusuke Ha ypoBHE 0a30BOro 0011ero o0pa3oBaHus y
oOyyaromuxcst (pOpMHPYIOTCS MeTaNpeAMeTHbIe Pe3yJabTaThl , BKIIOYAIOIIME TO3HABATEILHBIC
YHHUBEpCaIbHbIC TEXHOJOTUYECKHE NecTBYS, KOMMYHHUKATHBHbBIE YHHUBEpCaIbHbIC
TEXHOJIOTUYECKUE ICHCTBHSI, PETYIISITUBHBIC YHUBEPCAJIbHBIC TEXHOIOTUYECKHE ACHCTBUSI.

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE TEXHOJIOTHYECKHE AelicTBUS

Ba3oBble 1oruueckue geiicTBUA:

e BBIABJIATH U XapaKTePU30BaTh OTAENbHbIC IPU3HAKH 00BEKTOB (SIBICHUN);

e COXpaHSEMBIl CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAIMHA, OCHOBAHHE I 0O0OOIICHHS H
CpPaBHEHUS,

e BBIABJISATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHSI B pacCMAaTPUBAEMbIX (aKTaX, NAaHHBIX U
HAOIIO/ICHUSX, CBA3AHHBIX C (PU3MUECKUMU SBICHUSIMHU;

e BBIBJIATH NPUYMHHO-CICACTBCHHBIC CBSI3W TPU HM3YYCHUU (PUINYCCKUX SBICHUN U
MIPOLIECCOB, JIeTaTh BBHIBOJABI C HCIOIb30BAaHUEM JCAYKTUBHBIX M WHAYKTHBHBIX YMO3AKIIOUEHUH,
BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3IX (DU3UUYSCKUX BEINIHH,

e CaMOCTOSITENIbHO BBIOpATh CIOCOO pelieHus yuyeOHOU (u3uueckor 3agauu (CpaBHEHUE
HECKOJIbKMX BApUAHTOB DEIICHHS, BBHIOOp HamOoiee MOAXOISIIEr0 ¢ y4ETOM CaMOCTOSATENBHO
BBIJICTICHHBIX BapUAHTOB).

Ba3oBble uccienoBartebcKue 1eiicTBUSA !

e HCIOJIB30BaTh BOMPOCH KaK UCCIEA0BATENbCKUII MHCTPYMEHT MO3HAHMS,

e TIPOBENIEHHE CaMOCTOSATEIHHO COCTABIIEHHOTO IUIAHA OIBITA, IIEPEHOCHOTO (PU3UIECKOTO
HKCIEPUMEHTA, HEOOIBILIOrO UCCIeI0BaHUS (PU3NYECKOTO O0BEKTA;

e OICHUTH TPUMEHUMOCTH M JOCTOBEPHOCTh WH(POPMAIIUHU, TOJYYEHHOW B XOJe
MCCJICTOBAHMSI MU DKCTIIEPUMEHTA;

e CaMOCTOSITENTFHO ()OPMYITHPOBATH 0OOOIICHHS M BBIBOABI 110 PE3yIbTaTaM MPOBEACHHBIX
HaOII0IeHUH, SKCTIEPUMEHTOB, UCCIICIOBAHMIA,

e TIPOTHO3MPOBATH BO3MOYKHOE AalibHEWIee pa3BUTHE (PU3MUECKUX MPOIIECCOB, a TaKXKe
BBIIBUTaTh OOpHOY 32 UX Pa3BUTHE B HOBBIX YCIOBUSIX U KOHTEKCTAaX.

Pa6ora ¢ undopmanmueii:

e TMPHUMEHITHh pA3JIMYHBIE METOJbI, MHCTPYMEHTHI W 3amlpochl MPU TOHCKE U O0TOOpe
nH(pOpMaLlMU WIK JaHHBIX C YUYETOM IpeaoKeHHOW yueOHOo! (hu3nueckoi 3a1auu;

e AHANIM3UPOBATh, CHCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH WH(MOPMAILUIO Pa3THUYHBIX
BUJIOB B (DOPM IIpe/ICTaBICHHUS;

e CaMoCTOATENBHO BBIOpaTh ONTUMATBHYIO (opMy TMpencTaBieHus HHPOpPMAIUH U
WLTIOCTPUPOBATH PeIlaeMbIe 3a/1a9d MMEPSHOCHBIMH CXEMaMHU, JrarpaMMaMK, HHOU TpaduKol H UX
KOMOHMHAIIUSIMH.

KoMMyHUKaTHBHbBIE YHHUBEPCATbHbIE TEXHOJIOTHYECKHE AeliCTBUS:

e B X0/I€ OOCYXKACHHS MaTepUajIoB, pe3ybTaThl TA0OPaTOPHBIX padOT U MPOEKTOB 33al0T
BOIIPOCHI IO CYIIECTBYIOMIEH 00CYKTaeMOii TeME 1 BBICKA3bIBAIOT HJIEH, IIEJIEBbIC PEIICHHS 33129 U
noJyIep kaHue OaroXenaTeIbHOCTH OOIICHHUS;



e COINOCTaBJISATh CBOM MHEHHUS C MHEHHUSIMU JIPYTUX YYACTHUKOB IUAJIOTa, HAXOAUTh JETaIN
U CXOJCTBO IMO3UIIHIM;

e BBIpaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M TUCbMEHHBIX TEKCTAX;

e IMyOJMYHOE BBICTYIUICHHE O pe3yibTaTaX YCHEIIHOIO0 WHTEUICKTYallbHOTO OIbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TPOCKTA);

e TIOHWMATH U HWCIOIH30BATHh MPEUMYIICCTBA KOMAaHIHOW ¥ MHIUBUIYATbHONU paOOTHI MPU
OTIpeIeJICHUN KOHKPETHBIX (PU3NYECKUX podIeMm;

e TMPUHATH COBMECTHYIO JICSTEIBHOCTb, OPraHU30BaTh ACHCTBHUSA MO €€ OCYIIECTBICHUIO:
OTMEHUTH Yy4acTHE, OOCYIUTh MPOIECCHl M PE3yJbTaThl COBMECTHON pabOThI, OOCYIUTh MHEHUS
HECKOJIBKHX JIIOACH;

e BBINOJHUTH CBOIO 4YacTh pPaOOThI, JOCTUTHYB Kad€CTBEHHOTO pe3yJibTaTa B CBOEM
HaIMpaBJICHUU U KOOPJUHUPYS CBOU JIEUCTBUS C APYTUMU YYACTHUKAMHU KOMAaH/IbI;

e OIICHUTH KAUeCTBO CBOETO BKJIaJa B OOMIMH MPOAYKT MO KPUTEPHSIM, CAMOCTOSTEIHHO
c(hOopMUPOBABIIMM B3aMMOJICHCTBUE YIaCTHUKOB.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE TEXHOJIOTHYECKHE NeHCTBUS

Camoopranuszaums:

e BBIABJISITH NMPOOJIEMBI B JKU3HEHHBIX M TEXHUYECKUX OOBEKTax, TPEOYIOIIHME PEIICHUS
(bU3UYECKUX 3HAHU;

e OPHUEHTUPOBATHCS B PATMYHBIX MOAXOAAX MPUHATHUS PEHICHUH (MHAMBUIYATBHOE,
MPUHSITHE PELICHUN B TPYIIIE, IPUHATUE PEIICHUIA);

e CaMOCTOSITEILHO pa3paboTaTh aJrOpUTM pelieHus (U3MUECKON 3alayd Wiu  IUIaH
UCCJEJOBAHUSI C YYETOM DSHEPreTUYECKUX PECypCcOB M  €CTECTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIpeIjiaraéMble BAPUAHTHI PEIICHUI;

e JIenaTh BBIOOP M OpaTh Ha ceOsl OTBETCTBEHHOCTh 3a PEIIICHHE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTEJJIEKT:

e JIaTh aJICKBaTHYIO OLIEHKY CUTYallUU U MPEAJIOKUTH IUIAH €€ U3MEHEHUH;

e OOBSICHUTH NMPUUYUHY JIOCTHXKEHUS (HEIOCTHXKCHMS) PE3yJabTaTOB NEATEILHOCTH, AATh
OILICHKY TPHUOOPETEHHOMY OIIBITY;

e BHOCHUTH KOPPEKTHUBBI B ACSATEIHHOCTH (B TOM YHUCJE B XOJ BBITOJHEHUS (PU3MUECKOTO
WCCIICIOBAHMsI HIIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENHCTB, W3MEHUBIINXCA CUTYalHd,
YCTaHOBJICHHBIX OIMMOOK, BOZHUKIIINX BO3MOKHOCTEH;

e OLEHUTh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUH;

e TIOCTaBUTH CEOSI HA MECTO JAPYroro 4ejoBeKa B XOJ€ CIOopa WU OOCYXICHUS HAYYHYIO
TeMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

e TMpH3HABaTh CBOE MpPaBO Ha OMMOKY TpPH YCTAHOBICHUM (PU3NYECKUX 3a4ad WIH
MOJIOKEHUH IO HAYYHBIM TEMaM UM TaKO€ K€ MPaBo JAPYroro.

HPEAMETHBIE PE3YJIbTATBI

K koHiy oOydeHus B 9 kJiacce mpeIMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh y OOYUAIOIIUXCSI YMEHUI:

e HCIOJB30BaTh IIOHATHA: CHUCTEMa OTCU€Ta, MaTepuajgbHas TOYKa, TPAcKTOpus,
OTHOCHUTEJIbHOCTh MEXaHMYECKOIro JABIKEHHUd, aedopmanus (ymnpyras, IUIacTHYEcKas), TpEHUE,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh W MEperpys3Kd, IEHTP TSHKECTH, abCOIIOTHO
TBEP/OE TEJO, LEHTP TSHKECTH TBEPAOIO Tella, paBHOBECHE, MEXAaHUYECKUE KOJICOaHHsSI U BOJIHBI,
3BYK, HH(PaA3BYK H YIBTPa3BYK, HJIEKTPOMArHUTHbIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIN30PYKOCTh U JAJIbHO30PKOCTh, CHEKTPbl MCIYCKaHWS M pasjeieHus, anbda, Oera- U ramMma-
U3JIy4CHMS, U30TOIIbI, SACPHAs DJHEPIeTHUKA;

e pa3iMuHble SBJIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE BWKECHUE, IaJCHUE MAJCHUs TeJl, aMIUIUTYZAE IBMKCHHUS IO
OKPY’KHOCTH, B3aUMOJIEHCTBUE TeJl, pEaKTUBHOE JIBI)KEHHE, TIEPEMEHHOE JIBIKEHHE (3aTyXarolue
U BBIHY)XJICHHbBIE KOJIEOaHU), PE30HAHC, BOJHOBOE JIBUXKEHUE, OTpaKeHHE 3ByKa, IPSAMOJIMHEHHOE
U3Ty4yeHHe, OTpPaKEHHWE U TIPeJOMJICHHE CBeTa, IOJHOE OOHAapy)KEeHHE OTpaKEeHUs CBeTa,
IpUMEHEHHEe Oeloro CBeTa B CIEKTPE M CIIOKEHUE CIEKTPAIbHBIX I[BETOB, IUCIEPCHUS CBETA,
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PaZMOaKTUBHOCTb, CBSA3b JIMHEHYATOTO HM3IYUYEHHs W3JIyUYEHHUs) MO OMHUCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX ONPEIACTICHHOE SBICHHE;

e pacro3HaBaTh HU3yyaeMble PU3NYECKHE BO3JCHCTBUS B OKpYXKAIOIIEeM MHUpe (B TOM YHCIe
¢u3nueckue sIBICHUS B NPUPOE: NMPUIMBBI M OTJIMBBI, JBIKEHUE IaHeT CONHEYHON CHUCTEMBI,
PEaKTUBHOE JBUKEHHE >KMBBIX OPraHM3MOB, H3Y4YEHHE 3BYKOB J>KMBOTHBIX, 3€MIIETPSICEHUE,
ceiicMMYecKne BOJHBI, IYHaMH, 9XO, LBETa TeJ, ONTHYECKUE SBICHHS B ECTECTBEHHOE
OHoJoruuecKoe BO3ACCTBIE, IPOUCXOIAIIEE B pe3ysbTaTe yabTpa(uoiIeToBOro U pEeHTT€HOBCKOTO
U3IYy4eHUH, OCHOBAHHOE Ha pPaJUOAKTUBHOM (OHE, KOCMUYECKHX JIydaX, paJHOaKTHBHOM
U3ITy4YEHUH, HCITYCKAIOIIEeM MHHEpabl, BO3JCUCTBUU PAIMOAKTUBHBIX HM3IYYCHHH Ha OpPraHu3M
YyelioBeKa), MPU 3TOM IEPEeBECTH NPAKTHUECKYI0 3ajadyy B Y4YEOHYIO NPAKTHKY, IPEANOuTs
JIOTIOJTHUTEIIbHBIE CBOMCTBA (MPU3HAKH) (PU3NYECKHUX BEILECTB;

e OMNHCHIBATh W3YYECHHBIC CBOMCTBA Tena M (U3MUYECKUE SBICHUS, UCTIOIB3Ys (U3NUECKUe
pasmepsl (CpeaHsisi U MICHOBEHHas CKOPOCTh NPH HEPAaBHOMEPHOM JABIDKCHHM Teja, YCKOPEHHE,
nepeMenieHue, myTh, YriaoBas CKOPOCTh, CUjla TPEHUS, CUJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE
CBOOOJTHOTO TMAJICHUS, BEC, UMITYJIbC TeJa, UMITYJIbC). CUJIBI, MEXaHMUecKasi paboTa U MOIIHOCTS,
MOTEHLIMAJIbHAsT SHEpPrusl Teja, MOAbEM HaJl TMOBEPXHOCTHbIO 3€MJIM, MOTEHLUANbHAS SHEPrus
C)KaTOW MPY>KUHBI, KHHETUYECKasi SHEPTHs, MOJTHAsE MEXaHU4eCKasl SHEePTus, IEpUo M KouebaHue,
JUTMHA BOJIH, TPOMKOCTH 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEJIOMIICHUS CPEJIb),
IpY OMHMCAaHUM TPABUWIBHO TPAKTOBATh (PM3WYECKHUI CMBICT BKJIIOYAIOT BEIMYMHY, IPUMEHEHHE U
OCHOBHYIO (DM3UYECKYIO0 BEIMYMHY, HaXOXKJIeHHE (HOPMYIIbI, CBSA3BIBAIONINE TAaHHYI0 (U3HUECKYIO
BEJIMYMHY C APYTMMHU BEIMYUHAMHU,IIOCTPOUTH TpaQUKH M3YyUYECHHBIX 3aBHUCHUMOCTEH (DHU3HUECKHUX
UL

e XapaKTepU30BaTh CBOMCTBA Tell, (PU3UYECKHE SBICHHUS M IPOLECCHI, MCIOJB3YS 3aKOH
COXpaHEHUs PHEPTHH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIUI CYNEPHO3UIUN CUJ, TMPHUHIIUIIBI
["anunen, 3akoHbl HpIOTOHA, 3aKOH COXpAaHEHHS HMMITYJIbCA, 3aKOHBI OTPAXKECHUS M MPEIOMIICHUS,
3aKOHBI COXpaHEHUS 3apsiIOBOTO U MacCOBOTO YMCIIA CBETA MPU SACPHBIX PEAKIUAX, IPU STUM JaeM
CJIOBECHYIO ()OPMYITY 3aKOHA U 3aIIMCHIBAEM €T0 MaTEMAaTUIECKOE BBIPAKECHHE;

e 00BACHATH (U3MYECKUE MPOIECCHl M CBOMCTBA TEN, B TOM YHUCJE U B JIECATU CIIydasx
NPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPHYNHHO-CICIACTBEHHBIC CBSI3H, CTPOHTH
0o0BsiICHEHUS U3 2-3 JOTMYECKUX IIaroB C OMNOpHOH Ha 2-3 U3YYEHHBIX (PUIUYECKHUX
3aKOHOMEPHOCTEH, PU3NUECKUX 3aKOHOMEPHOCTEN MM 3aKOHOMEPHOCTEH;

e pemiaTh pacuy€THbIC 3a7aun (OMUPAIOIINECS Ha CUCTEMY U3 2—3 alTOPUTMOB), UCIIONB3Ys
3aKOHBI U (POPMYJIBI, CBSI3BIBAIOIINE (PU3MUECKUE BEJIMUMHBI: HA OCHOBE YCJIOBUM aHaIM3a 3aJ]layH,
3aMKChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HENOCTAIONIME WM HM30BITOUHBIE JaHHBIE, BBIOMpPATH
3aKOHBI U (POPMYITBI, HEOOXOMMBIE IS PELICHHS, IPOBOJUTH PACUETHI M OIICHUTh PEATMCTHIHOCTh
MOJY4EHHOT0 3HaYeHUs (PU3NIECKOIN MepBHI;

e pPAacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIAThH C IOMOIIBI0 (PU3UYECKHX METOIOB, C
MOMOIIBIO OMMCHIBAIOLINX HCCIIEIOBaHU, MpeAarath MpoBepseMble MPEANOI0KEHHS, OIEHUBATh
NPaBWIBHOCTh TIOPSIIKA TIPOBENEHHSI HWCCIEJOBAHWMA, JIeNaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yIbTaThl UCCIIEIOBAHUM U OTIBITA;

e TMPOBEJCHUE OMbITa MO HAOIIOJECHUIO (PU3NYECKOTO BO3ACUCTBHUS WIH (DUINIECKUX
CBOWCTB Ten (M3ydeHHE BTOpPOro 3akoHa HbIOTOHa, 3aKOHa COXpaHEHMs OSHEPruu, Mepuoja
KOJICOaHWH TIPY)KUHHOTO MAasTHUKA OT MAcChl M )KECTKOCTH MPYKHH U HE3aBUCHMOCTH OT Pa3MepOB
MallbIX (OpM, HPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, pacHpocTpaHeHue Oenoro ceera B
CIIEKTpE, U3y4EHNE CBOMCTB). M300pa)KeHNE B TUIOCKOM 3€pKajie U CBOMCTBO M300paKeHUs 00BEKTa
B coOuparomieil aMH3e, HaONIOJIEHHE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB: CaMOCTOSATENIBHO
coOMpaTh YCTAaHOBKY W3 pPE3epBHOrO HaOopa OOOpYIOBAaHWS, ONMHCHIBATH XOJ ONBITA W €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

e TIPOBOJUTH NPU HEOOXOIMMOCTH TPOBEICHHS MIPSIMBIX H3MEPEHH, ONPEACTATh CpeIHEe
3HaYeHHEe H3MepsieMoil BenuuuHbl ((POKyCHOE paccTosHHe coOMparolleid JIMH3bI), 0O00CHOBBIBATH
yTh BbIOOpa U3MepeHus (I3MEPUTENBLHOTO PUdopa);

e TPOBOJUTH MCCIEAOBAHNE 3aBUCUMBIX (PHU3NYECKUX BEIUYHH C HCIIOIH30BAHUEM MPSMBIX
U3MEpeHUH (3aBUCHMOCTh IYyTH OT BPEMEHHW NpPU PaBHOYCKOPEHHOM [IBKCHHWU 0e3 HadalbHOM
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CKOpPOCTH, MEPHOJ U3MEHEHHs] MaTeMaTUYeCKOro MAasTHUKA OT JUIMHbl HUTH, B 3aBUCUMOCTU OT
yIjla OTpaKEHUs CBETa OT YIJia TIOBOPOTA M YyIJla MPEJOMIICHHS OT yIjla MOBOPOTA): IJIAHUPOBATH
UCCIIIOBaHHUE, CAMOCTOSITENILHO ONPEAEIATh YCTAHOBKY , (PUKCHUPOBATH MOJYyUEHHBIE PE3YIbTATHI B
3aBHCHUMOCTH OT TEJIECHBIX BEJIMYHMH B BHJIE TAOIUI] U TpaUKOB, JeNaTh BBHIBOJBI 11O Pe3ylbTaTaM
UCCIIC/I0BaHMS;

e TPOBEJEHHE JOMOTHUTEIbHBIX U3MEPEHUH (PU3MUeCKON BETMUMHBI (CPEIHSS CKOPOCTh U
YCKOpPEHHE Teja MPH PaBHOCKOPEHHOM JBHMKEHMM, YCKOPEHHE CBOOOJHOIO MajeHUs, KECTKOCTh
NPYKUHBI, KOA(Q(OUIMEHT TPEHUs CKOJBKEHHS, MEXaHW4YecKas paboTa M MOIIHOCTh, 4acTOTa U
HepUOJT U3MEHEHUSI MaTEeMATHYECKOT0 U IPYKUHHOI'O MAATHUKOB, ONITUYECKasl CUJla coOMparoeit
JIMH3bI, PaIMOAKTUBHBIN (DOH): IUIAHUPOBATh U3MEPUTH, COOPATh HIKCIEPUMEHTAIBHYIO HACTPONKY U
BBITIOJIHUTh U3MEPEHUs, CIEAys MPEIIOKEHHON MHCTPYKLUH, 3a7iepKaTh 3HAUYCHHE M3MEPEHUs U
IIPOAHAJIM3UPOBATh [IOJYUEHHbIE PE3Y/IbTAThl C YUETOM 33JJaHHOM MOTrPEeLIHOCTH U3MEPEHUH;

e coOmojgaTh TMpaBWiIa TEXHUKUA O€30MacHOCTH Tpu  pabore ¢  JabOpaTOpHBIM
00opyI0BaHNEM;

e BBIPAXaTh OCHOBHBIC MMPU3HAKH M3Y4aeMBIX (PU3UUECKUX MOJEJICH: MaTeprualibHas TOUKa,
abCOJIIOTHO TBEP/OE TENO, TOUEUHbIM MCTOUHUK CBETa, JIyd, TOHKAas JIMH3a, IUIaHETapHas MOJENb
aToMa, HyKJIOHHAsI MOJIeJIb aTOMHOTO S1/Ipa;

e OXapakTepu3OBaTb NPUHLUINBI JEHCTBUSA H3ydaeMbIX MPUOOPOB M TEXHUYECKUX
YCTPOKMCTB C ONOPOH Ha MX OMHCaHHUE (B TOM YHUCIIE: CIHIOMETP, JaTYUKHU TOJIOKEHUS, PACCTOSTHHS
U YCKOPEHMs, paKeTa, »3XOJOT, OYKH, IepHuckon, (oToanmapar, ONTHYECKUE CBETOBO/bI,
CHEKTPOCKOI, IO3MMETp, KaMmepa BuiibcoHa), MCMONB3ys 3HAHUS O CBOWCTBaX (DU3UYECKOTO
BO3/EUCTBUSA U 00ecrieueHUH (U3NUYECKUX CBOICTB;

e JHCIIOJIb30BaTh CXEMBl M CXEMATHUECKUE PHUCYHKH HM3YYaeMBIX TEXHHYECKHX MPHUOOPOB,
U3MEPUTEJIbHBIX MPUOOPOB U TEXHOJIOTUUECKUX MTPOLECCOB MPHU MOCTAHOBKE YUEOHO-ITPAKTUYECKUX
3a[a4, ONTHYECKUX CXEM JIJIS IIOCTPOCHUS H300paKEHUH B INIOCKOM 3epKajie U COOMparolei JINH3E;

e IPUBOAUTH HpUMEpPbl (HAXOAUTh HHGPOpPMAIMIO O MpUMEpax) NPaKTUYECKOIO
UCTIOJIb30BaHUs (PM3NYECKUX 3HAHUH B TIOBCEAHEBHOM JKU3HU I 0OecrieueHus] Oe30MacCHOCTH TPH
pabote ¢ mpubopamMH ¥ TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 3/10pPOBbsI M COOJIIOICHUSI HOPM
HKOJIOTHYECKOTO MTOBEJICHHS B OKPYKAIOIICH Cpee;

e U3Y4YUTh IOUCK conepkaHus ¢u3ndeckoil nHpopmanuu B VHTEepHETE, CaMOCTOSATEIBHO
chopMynupoBaTh MOUCKOBBIN 3ampoc, HAWTH CIOCO0 OIMpeAeNieHHs] JOCTOBEPHOCTH TOMYyUYeHHOU
UH(OPMAILIMK Ha OCHOBE CYIECTBYIOIIMX 3HAHUN U JIOTIOJIHUTENbHBIX HCTOYHHUKOB;

e JCIIOJNIB30BaTh IPH BBIMOJHEHWH YYEOHBIX 33aJaHWN HAYYHO-TIOMYJSIPHYIO JUTEpATypy
(GU3MYECKOro CcoJepXKaHMs, CIpPaBOYHBIE MaTepuallbl CEeTH, pecypchl HHTepHeTa, BiIajeTh
npuéMamMu KOHCIIEKTUPOBAHHMS TEKCTa, KOHBEPTUPOBATh HHPOPMALUIO W3 OJHOW 3HAKOBOH
CHCTEMBI B JIPYT'YIO;

e CO3JIaBaTh COOCTBEHHBIC MMICHMEHHBIE U YCTHBIE COOOIICHUSI Ha OCHOBE MH(POPMAIINU H3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOr0 COJEpKaHMsl, MyOJMYHOTO BBICTYIUIEHUS, Pe3ylIbTaTOB
MIPOEKTHOH HIIM UCCIIEIOBATEIbCKON eI TETBHOCTH, IPU STOM TPAMOTHO MCITIOIB30BATh U3yUCHHBIH
HNOHATUIHBIN anmapar u3y4aeMoro pasjena GU3MKU U CONPOBOXKAATh BBICTYIUIEHUE MPe3eHTalen
C Y4ETOM COOCTBEHHBIX CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE

KoJunuecTBo yacos JJIeKTPOHHBIE
Ne | Ha3BaHue pa3iaesioB U TeM ugpossbie
pasit Kontp. | IIpakTnu. (undp )
n/n MPorpamMMmsl Bcero o0pa3osar.
padoThl padoThI
pecypchbl
Pa3nea 1. Mexannueckue siBJaeHUsI
1.1. | Mexannyeckoe IBHKEHUC U 1
a bubnunorexa LIOK
CIOCOOBI €0 OIMMCAHMS httos://
1.2. | B3auMoneiicTue Tei 1 2 DS/
m.edsoo.ru/7f4181ce
1.3. | 3akoHBI COXpaHEHUS
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26 | 2 |

2

Pa3zgen 2. Mexann4yeckne KoJe0aHUA M BOJHBI

2.1. | Mexannueckue KojieOaHus but6mmoreka [IOK
2.2. | Mexanunueckue BOJHBL. 3BYK 1 1 https://

m.edsoo0.ru/7f4181ce
Wroro no pazueny 10 1 1

Pa3zgen 3. DiieKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI

3.1. | DneKTpOMarHuTHOE IOJIe U 1 3 bubnuorexa [JOK
3JIEKTPOMArHUTHBIE BOJIHEBI https://
Hroro o pasueny 16 1 3 m.edsoo.ru/7f4181ce
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1. | 3akOHBI pacPOCTPAHCHHS
cBeTa
4.2. | JIMH3BI U ONITHYECKUE BH6HHOTeIfa HOK
HpuGOpE! https://
P m.edso0.ru/7f4181ce
4.3. | Pasmerienne 0eaoro cesera B
CIICKTpE
Wroro no pazneny 5
Pazgen 5. KBanrToBble siBJIeHUSA
5.1. | Ucniyckanue u Bubsmorexa LIOK
COTPY/ZIHUYECTBO aTOMa CBETA https://
5.2. | CtpoeHre aTOMHOTO siipa e
m.edsoo0.ru/7f4181ce
5.3. | SlnepHbIe COCTOSHUSA 1 3
Wroro no pazneny 14 1 3
Paznen 6. Ctpoenne u 3Bo.nonns Beenennoi

6.1. | CtpoeHue u 3BOJIFOIHUS

Bcenennoi

bubmuorexa [JOK

https://
m.edsoo.ru/7f4181ce

Uroro no pazneny

4

Paznea 7. lloBTOpHO-000011a10 1M MOYJIB

7.1. | IloBropeHue u 0b6o0IIeHNE
coJiepKaHus Kypca (pU3MKH 3a

7-9 kiacc

bu6anoreka LIOK

https://
m.edsoo0.ru/7f4181ce

1O MPOI'PAMME

Hroro no paszneny 26
Wrorosas koHTpoJIbHAs paboTa 1 1
OBHIEE KOJIMYECTBO YACOB 102 6 9

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O TIPOLIECCA

Oos3aTenbHbIC y4eOHbIC MATEPHAJIBI VI YYCHHKA
1. ®usuka-9 knacc A.B. [lepsimkun M « Ok3amen» 2022 r.
2. Coopnuk 3amay o ¢pusnke A.B. [leppimkun «Okx3amen» M.2016 T.
Mudposbie oOpazoBaTe/ibHbIE pecypcebl U pecypebl ceTu UHTepHeT
bubimoreka [{OK https://m.edsoo.ru/ff0adee6
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