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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uMKe Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOXEHH M TpeOOBaHUU K pe3ylbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTeIbHOM MpPOTrpaMMBbl, MPEACTABICHHBIX B
OI'OC 00O, a takxe ¢ yu€ToM (penepanbHOil paboueil mporpaMmMbl BOCIIMTAHUS U
Konuenuuu npenogaBanust yaeoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (OpPMHpPOBAaHUE
€CTEeCTBEHHO-HaYyYHOW T'PaMOTHOCTH OOYYalOlMXCS W OPraHu3aliio H3y4yeHUus
(Gu3MKUM Ha JAesATeNIbHOCTHOM ocHoBe. B mporpamme mno ¢usuke y4yuThIBAIOTCA
BO3MOXXHOCTU Yy4yeOHOro mpeamera B peanuzauuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METAIPEAMETHBIM pe3yJbTaTaM 00y4YeHUs, a TaKXKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX Y4E€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHMUs.

[Iporpamma no gu3uke ycTaHaBIMBAaeT pacupeeieHrne yueOHOro Marepuania
no rojam oOyueHus (1o Kjiaccam), MpejiaraeT IPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOTO COACpP)KAHUS U
yué€Te BO3PACTHBIX OCOOEHHOCTEH 00yYarOIINXCS.

[Iporpamma 1o ¢uszuke pa3paboTaHa C IIEJbI0 OKa3aHHUsS METOJIUYECKOMN
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil MporpaMMBbl 10 y4eOHOMY TIPEIMETY.

®du3zurKa SBISIETCS] CHCTEMOOOPA3YyIOIINM JIJIsl €CTECTBEHHO-HAYYHBIX YUeOHBIX
IPEIMETOB, MOCKOJIbKY (PM3HUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHHUI,
U3y4aeMbIX XUMHEH, OM0IoTHel, acTpoHOMUEH U pU3nIecKoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, MPEIOCTaBIsIET HauOoyee SCHbIC
oOpasibl MPUMEHEHUs HAyYHOTO METOJa MO3HAHUS, TO €CTh Croco0a MOMydeHus
JIOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYpE OOIIEro
o0pa3oBaHUsA COCTOUT B (POPMUPOBAHUHU ECTECTBEHHO-HAYYHOW TPaMOTHOCTU U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuyenue ¢usukun Ha 0a30BOM ypOBHE IIpenroyiaraeT  OBJAJCHHE
CIIEIYIOUIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SBICHUS;

e OLCHMBATH U IOHUMATh OCOOCHHOCTH HAyYHOI'O UCCIIEI0BAHNUS;

e HHTEPNPETUPOBATH  JIaHHBIE W UCIOJb30BaTh  HAy4dHbIC
J0Ka3aTeIbCTBA ISl IOJIYYEHUS BBIBOJOB.

Hemn wusyuyeHus Qu3nKK Ha ypOBHE OCHOBHOrO o0O0ImIEero oOpa30BaHHS
onpenenensl B KoHuenmuu mnpenogaBaHus ydeOHoro mnpeamera «Pusnka» B
oOpa3zoBaTeibHbIX oOpraHuzanusix Poccuiickoit @egepaiuu, peann3yoIIUX
OCHOBHBIE 00111€00pa30BaTEIbHbIE TPOTrPAMMBI, YTBEPKIAEHHON pelIeHUEM



Konnerun Munucrepctsa npocseienus Poccuiickoit @enepanyu (mpoTokoa ot 3
nexadbps 2019 r. Ne I[TK-4BH).
Ieaun n3zyyenus pusuku:

MpUOOPETEHUE WHTEpeca W CTPEMJICHUS OOyJalomUXCSd K HAyYHOMY
U3YYCHHUIO TPUPOJIBI, PAa3BUTHE WX HMHTCIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIE IMO3HAHUS U (OPMHUPOBAHUE
UCCJICIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIINM SBJICHUSIM;
(dbopMHUpOBaHUE HAYIHOTO MUPOBO33PCHHMSI KaK pe3y/IbTaTa H3y4CHUS OCHOB
CTpOEHUS MaTepUH M PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;

dbopMHUpOBaHUE TIPEACTABICHUA O POJU (HU3UKU IS PA3BUTHS JIPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
npo(eCCHOHATBLHOM JCSATCIIBHOCTH, CBA3aHHOW C (DM3MKOM, TOJATOTOBKA K
JaJbHEHIIEMY OOYYCHHIO B ’TOM HaIlpaBJICHUHU.

I[OCTI/I)KGHI/IG 9THUX ueﬂeﬁ MporpaMmsl I10 (1)1/131/11(6 Ha YPOBHC OCHOBHOTO
O6IIICFO 06pa3013aHI/151 obecrieunBaeTcs PEIICHUEM CIICAYIONIMX 3a1a4:

NpHOOPETCHHE 3HAHMK O JUCKPETHOM CTPOCHHMHM  BEHICCTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX W KBaHTOBBIX
SIBTICHUSIX;

NproOpETCHHEe YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHUS C
UCTIOJIh30BAaHUEM ITOJTYYCHHBIX 3HAHUI;

OCBOGHHE METOJIOB PEIICHUS TMPOCTEHIMUX pacdETHBIX 3a7Jad  C
UCTIOJIh30BaHUEM duznIecKux MoJIeTieH, TBOPYCCKUX u
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HaOIIOAAaTh IPUPOIHBIC SBICHUS W BBITIOTHATH OIBITHI,
naboparopHbie pabOTBI W  AKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS C
UCTIOJIh30BAaHUEM H3MEPUTEIBHBIX TIPHOOPOB;

ocBOoeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIECKOro COACp>KaHuUs,
BKJIOUast UHPOPMAIIMIO O COBPEMEHHBIX JTOCTHXCHUSIX (PU3UKH, aHATN3 U
KPUTHUYECKOE OIEHWBAaHNE MHPOPMAIINH;

3HAKOMCTBO €O cepamMu IpodecCHoHaATBLHON IeATEIFHOCTH, CBI3aHHBIMHU
¢ (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
TOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha msyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

obpa3oBanus otBoauTcsa B 9 kimacce — 102 gaca (3 Jaca B HEIEIO).

[Ipennaraemsiii B mporpaMmme 1o (Qu3Mke nepeyeHb JabopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEH/IaTeNIbHBIA XapaKTep, yUUTEIb JIeJIaeT BHIOOP MPOBEACHUS



7a00paTOpHBIX PAbOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUCKa 3KCIEPUMEHTANBHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOT'0 3K3aMeHa Mo (pU3UKe.



COAEPKXAHUE OBYUYEHUA

Pa3nen 8. Mexannueckue siBJIeHUS.

Mexannueckoe JnBwkeHHME. MarepruanbHas Touka. (Cucrema oTcuéra.
OTHOCUTENBPHOCTh MEXaHMYECKOTO JBWKEHMS. PaBHOMEpHOE NPSAMOIMHEHHOE
nBrkeHne. HepaBHOMepHOE mpsmosinHeHOe nBHkeHHe. CpenHsiss 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JIBUKEHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe naBHkeHue. CBoOoaHOE
nagenue. Oneitsl [ anuies.

PaBHOMepHOE ABMKEHHE MO OKpyxHOcTH. Ilepmoa u vacrora oOparieHus.
JIuneliHas 1 yrioBasi CKOpOCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHE.

ITepseiit 3akoH HeroTona. Bropoii 3akoH Herotona. Tperuit 3akon HeroToHa.
[IpuHUIMN CyTIepIO3UIIMU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuiia TPEHUS CKOJILKEHUSI, Chlla
TPEHUS MTOKOS, IPYTUE BUAbI TPEHUS.

Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHUE CBOOOJHOTO
nafgeHus. JlBmxenue muiaHeT BOKpyr ComHua. IlepBas kocMuueckass CKOPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecue maTepuanbHOM TOYKU. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TEJa C 3aKPETUIEHHON OChIO BpalieHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynee Tena. M3mMeHenne mMmimyinbca. UMmynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEaKTUBHOE IBH>KEHUE.

Mexanudeckass pabora M MOIIHOCTb. PaboTa Ccui TSKECTH, YHPYTrOCTH,
tpenusi. CBsi3b dHEpruu U padboTel. [loTeHIManbHas SHEpTrus Teja, MOJAHITOrO Hal
MMOBEPXHOCTHIO 3eMJIH. [loTeHIIMAIbHAS SHEPTUS CKATOU NPYKUHBL. KuHEeTHUEeCKast
sHeprus. Teopema 0 KMHETUYECKON SHEPryUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPTHH.

Jemoncmpauuu.

1. HaOmrogeHne MeXaHMYECKOTO JBHKEHHSI Te€Ja OTHOCUTENIbHO Pa3HbIX Tel

OTCYETA.

2. CpaBHEHHE MyTeW U TPACKTOPUHN ABUKEHHUSI OJHOTO U TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenne CKOpoCTH U yCKOPEHUS MPAMOJIUHENHOIO IBUKCHUS.
NccenenoBanne Npu3HAKOB paBHOYCKOPEHHOTO ABUKEHUS.
Habmronenune 1BrKeHUs Tena Mo OKPY>KHOCTH.
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HaGmronenrne MexaHWYeCKHUX SBICHUHN, IPOUCXOANIUX B CHCTEME OTCUETA

«Tenexka» nmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO

KaOuHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHUS TeJIa OT MACChl Tejla M JECHUCTBYIOUIEH Ha HEro
CHUJIBI.

8. HaOunronenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUHU TEll.

N3Mmenenne Beca Tena npu yCKOPEHHOM JIBUKECHUU.



10. [lepenaya uMmysibca py B3auMOACHCTBUU TEIL.

11. [IpeoOGpa3zoBaHus SHEPTUH NIPU B3AUMOJEHUCTBUU TEN.

12. CoxpaHEHHE UMITYJIbCA IPU HEYIIPYTOM B3aUMOICCTBHM.

13. CoxpaHeHHE UMITYJIbCA MPU aOCOIIOTHO YIIPYTrOM B3aUMOJEHCTBUU.

14. HaGnroieHne peakTMBHOTO JBUYKEHUS.

15. CoxpaHeHHE MEXaHUYECKOW SHEPTUU IIPU CBOOOTHOM TaJICHUH.

16. CoxpaHeHHE MEXaHUYECKOW SHEPTUU MPHU JIBUKEHUU Teja MO ACHCTBUEM
PY>KUHBI.

Jlabopamopnuie padomut u onvimeut.

1. KoHcTpynpoBaHue TpakTa AJjisi pa3roHa W JajlbHEHIIEro paBHOMEPHOIO
JBMDKEHUS IIAPUKA WM TEIEKKHU.

2. OmpenenieHHe CpeHEW CKOPOCTH CKOJBXKEHUsI OpycKa WU JABUKCHUS
IapuKa o HaKJIOHHOM TJIOCKOCTH.

3. OmnpeneneHnue YCKOPEHHUs Tejla NPU PABHOYCKOPEHHOM JIBMXKEHHUH T10
HAKJIOHHOM TIOCKOCTH.

4. HccrnenoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHOW CKOPOCTH.

5. IlpoBepka THMOTE3bl: €CAM TP PABHOYCKOPCHHOM JIBHXKEHUU 0e3
HAaYyaJbHON CKOPOCTH IIYTH OTHOCSITCS KakK PsJ HEUYETHBIX YHCEIN, TO
COOTBETCTBYIOIIHNE IPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

6. MccienoBanue 3aBUCUMOCTHM CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue kodhGUIIMEHTA TPEHUS CKOJIBKEHHUS.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue paOOThl CHUIIBI TPEHUS TPU PABHOMEPHOM JIBHKCHHUH TeJa 110
TOPU30HTAIBHON TOBEPXHOCTH.

10. OmpeienieHne  pabOTHl  CUJIBI  YIIPYTOCTH TPU  TMOABEME Tpy3a ¢
UCIIOJIb30BaHUEM HETOJIBUKHOTO U MTOJABHXHOTO OJIOKOB.

11. MI3yuyeHue 3aK0Ha COXpPaHEHHS SHEPIUH.

Pa3znen 9. Mexannueckue KoJieOAHUA M BOJTHBI.

Konebarensnoe neuxenne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHMI: TIEPHO/I,
4acToTa, aMIUINTYy1a. MaTeMaTu4eCcKuil U MPYKUHHbIM MasTHUKU. [IpeBpaiienue
DHEPTUU TIPH KOJICOATETHHOM JIBHYKEHUMU.

3aryxaromue ~— koneOanus.  BweiHyXaeHHbIe — KoneOaHus.  Pe3onaHc.
Mexannueckue BoaHbl. (CBolicTBa MexaHWYecKuX BOJH. lIpogonbHbie U
MONEpEYHbIe  BOJHBI. JI[mMHA BOJHBI M CKOPOCTH €€ pacupOCTPAHEHHS.
MexaHnyecKkue BOJIHBI B TBEPJIOM TeEJI€, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka U BbicOTa TOHa. OTpaxkeHue 3Byka. MH}pa3Byk u
YIBTPa3BYK.

Jemoncmpauuu.

1. HaOmronenue xoneOaHuil TEJI MO NEUCTBUEM CHJIIBI TSIXKECTU U CUJIBI

yIPYTOCTH.



HaGmonenne konebanuil rpy3a Ha HUTH U Ha NIPY>KUHE.
Habmronenne BRIHYKICHHBIX KOJICOaHMIA U pe30HaHCA.
PacnpocTpanenue npoaoNbHBIX U TONEPEYHBIX BOJH (Ha MOJIEIH).
Habmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYyCTHYECKHI PE30HAHC.
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Jlabopamopnuie padomot u onvimut.
1. OmpeneneHue YacTOThl M TEpHoJia KoJeOaHW MaTeMaTHUYeCKOro
MasTHUKA.
2. OmnpeneneHre 4acTOThl U MEpHO/ia KoJeOaHU MPY>KMHHOTO MasiTHUKA.
3. HccrnenoBanue 3aBUCMMOCTH TIeproIa KOJIEOAHHM MOJIBEIIEHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH MEpUOJa KOJIEOAHHUM IPYKUHHOTO MasSTHUKA
OT Macchl Tpy3a.
5. IlpoBepka HE3aBUCUMOCTHU Teprojaa KoyieOaHWi Tpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. ONBITBI, JAEMOHCTPHUPYIOIIME  3aBUCUMOCTh  TEpHOJa  KoJeOaHUU
NPY>KUHHOTO MasTHHKA OT MacChl I'Ppy3a U )KECTKOCTU MPYKUHBI.
7. V3MepeHne yCKOpeHHs: CBOOOHOTO MaCHUSI.
Paznen 10. DiiekTpoMarauTHOE MoJi€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEeKTPOMAarHUTHOE  TOJIe.  DJEKTpOMarHuTHele  BoJIHBL.  (CBOMCTBa
ANEKTpOMarHuTHeIX BOJdH. lllkana »nekTpoMarHWTHBIX BOJH. Fcmosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETA.
Jemoncmpauuu.
1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomout u onvimot.
1. M3yueHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C TOMOINBI0 MOOHMIBHOTO

TenedoHa.
Pa3nen 11. CBeToBBIC SIBJICHHS.
JlyueBas MOJEJIb CBeTa. HcTounuku CBETA. [IpsimonuHeliHOE

pactpocTtpanenue cBera. 3atmenust Connna u Jlynsl. Otpaxenue ceta. [lmockoe
3epKano. 3aKOH OTPaKeHUs CBETA.

[Ipenomnienne cBera. 3akoH mnpenomieHus cBeta. [lodHoe BHYTpeHHee
oTpakeHHe cBeTa. lICMonb30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xox nyuelt B muH3e. Ontuueckas cucteMa oroamnmnapara, MUKpOCKOIa
U Tejeckorna. ['1a3 kak onTuyeckasl cucteMa. ban3opykocTh U 1aIbHO30PKOCTb.

Paznoxenne Oenoro cBera B crektp. Onbitel HerloTona. CroxeHue
CIIEKTPaJIbHBIX I[BETOB. J(rcnepcus cBeTa.

Jemoncmpauuu.



[IpsAMonHeHOE pacpoOCTpaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue nzoOpaxeHUM B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomienue caera.

OnTrnyeckuii CBETOBO/.

Xon myueit B cobuparoiei JuH3e.

XO0[ Iy4er B pacCEUBAIOLLEH JIMH3E.

[Tony4yenue n3oOpaxeHUI ¢ MOMOIIbIO JIUH3.

[TpuHun nevictBus goroamnmnapaTa, MUKPOCKOIA U TEJIECKONA.

10. Mojens rinasa.
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11. Paznoxxenue 6enoro cBera B CIEKTp.

12. [lonmy4yenue Oenoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie padomout u onvimut.

1. HccnenoBanue 3aBUCHMMOCTH YIJIa OTpaXEHHUsS CBETOBOIO Jiydya OT yrja
naJIeHuUs.

2. M3ydeHue XxapakTEepUCTUK U300paKEHUS MPeIMETa B TUIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIJia IPEIOMJICHUSI CBETOBOIO Jyya OT YIJia
najieHus] Ha TPAHUIIE «BO3TYX—CTEKIIO».

4. Tlonyuenue n300pa>keHUI ¢ TOMOIIBI0 COOMPAIOIIEH JTUH3BI.
Omnpenenenne (GOKYCHOTO pacCTOSHUS U ONMTHYECKOW CHUIIBI COOMpArOIIeit
JUH3BI.

6. OIBITHI [0 PA3IOKEHUIO OEIOTO CBETA B CIIEKTP.

7. ONbITHl MO BOCHPHUATHIO I[BETa MPEIMETOB MPU HUX HAOIIOJACHUH 4Yepes
IIBETOBBIC (PUITBTPHI.

Pa3znen 12. KBanToBbBIE SIBJICHHUS.

Omnbitel Pezepdopna u mnanerapHas mojaenb atoma. Mojens atoma bopa.
Hcnyckanue u norioiieHrne ceeta atomoM. KBaHTbI. JIMHEWYaTbIe CIEKTPHI.

PanunoaktuBHOCTh. AJbda-, 6eTa- U raMma-uznydeHus. CTpoeHre aTOMHOTO
aapa. Hyximonnas wmogens aromHoro szapa. HM3oronsl. PannoakthBHBIE
npespaiienusd. llepuon nmonypacnana aTOMHBIX sIEp.

SAnepHbie peaknuu. 3aKOHbI COXpPAHEHHUs 3apsA0BOIO U MACCOBOTO YHCEN.
DOHeprusi CBsI3M aTOMHBIX snep. CBsA3b Macchl U SHepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sneprun ColiHIla U 3BE3 .

Snepuas sHepretuka. JleMCTBUS PaAWOAKTUBHBIX HW3JIyYEHUW HA JKHUBBIE
OpPraHu3MBl.

Jemoncmpauuu.

CrexTpbl U31y4YEHHS U TIOTJIOIIECHHUS.

CnekTpsl pa3IMYHbIX Fa30B.

CrnekTp BomOpoIa.

HaGmronenue TpekoB B kamepe BuiibcoHna.

Pabora cu€Turika HOHU3UPYIOIIUX U3TyYCHUH.

Perucrpanus nznmyyeHuss npupoaHbIX MUHEPAIIOB U MPOJYKTOB.
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Jlabopamophule padomout u onvimeot.

1. HaGmroneHue CIIOMIHBIX U JUHEHYATHIX CIIEKTPOB U3IIYUCHHUS.

2. HccnenoBanue TpekoB: U3MEPEHUE SHEPTUH YACTULIBI IO TOPMO3HOMY

nyTH (1o gororpadusm).

3. M3mepenue paguoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAO M MOYJIb.

[ToBTOpUTENHEHO--00001IAIONTNH MOAYIIb IPEAHA3HAYEH JI CUCTEMATHU3alluu
1 0000111eHHs TPEAMETHOTO COAEPKAHUS U OMbITA AESITEIbHOCTH, MPUOOPETEHHOTO
IpU U3YYEHHH BCEro Kypca (U3MKH, a TaKKe JJIs MOATOTOBKU K OCHOBHOMY
rOCYJapCTBEHHOMY JK3aMEHY 10 (pu3uke sl 00ydaromiuxcsi, BHIOPABIIUX 3TOT
y4eOHBII npeaMer.

[Ipu u3yyeHUM JAHHOTO MOMAYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
NEeSTENbHOCTH, HA OCHOBE KOTOPBIX 00€CIEUMBAETCA JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHbIX  IJJAHUPYEMBbIX  pe3yibTaToB  Oo0yueHus, Gopmupyercs
€CTEeCTBEHHOHAYYHasi TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOJOB HCCIEIOBAHUS
ABJICHUA TPUPOABI M TEXHUKH, OBIIAJICHUE YMEHHUSIMH OOBICHATH (PU3NUYECKHE
ABJICHUS, TPUMEHSS TIOJIyYCHHbIE 3HAaHMS, pellaTh 3aJadyd, B TOM YHCIE
KayeCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMNHAIBHO NeATeILHOCTHBIN XapaKTep JaHHOTO pa3jielia peaqu3yeTcs 3a
CY€T TOTO, YTO OOYUYAIOIIMECS BBIMOIHSIOT 3a/1aHUsI, B KOTOPBIX UM MpPE/jIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHHWM pacrmo3HaBaTh M HAy4YHO OOBACHATH
duznueckue sIBICHUS B OKPYKaIOIEH MPUPOIE U MOBCEITHEBHON KU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIIEIOBAHMS (DU3NUECKUX SBICHUM, B TOM
Yyuciie 1S IPOBEPKU TUIIOTE3 U MOJTYyUYEHUSI TEOPETUUECKUX BbIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HambOOJee BAXKHBIX JOCTHKEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMEP, IPAKTUUYECKOT0 UCIIOJIB30BaHUSI PA3JIMYHBIX UCTOYHUKOB
SHEPrMU Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHEHHMS BCEX U3BECTHBIX BUIOB
SHEPIUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA ITIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHUA

N3yuenue ¢pu3MKy Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HalpaBlIEHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydeHus pu3NKyd Ha YpOBHE OCHOBHOI'O 00IIIer0o 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBaHbI CIECAYIONIUE JTUYHOCTHBIC PE3yJIbTaThl B
YJacTH:

1) naTpMoOTHYECKOT0 BOCIUTAHMSA:

— TPOSIBJICHUE UHTEpECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nUecKol HayKH;

— [IEHHOCTHOE OTHOIIICHHUE K IOCTUKEHUSAM POCCUMCKUX YUEHBIX--(HU3UKOB;

2) rpa:kaaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CYKJICHUU OOIIECTBEHHO 3HAUYMMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM PUMEHEHHEM JOCTIKCHHU I
buzuKy;

— OCO3HAHUE BAXKHOCTH MOPAJIBbHO--3TUYECKUX MPHUHITUIIOB B JEATEILHOCTU
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUS:

— BOCIIPHUSITHE ICTETHUUYECKUX KAaueCTB (PU3NYECKON HAyKH: €€ TrapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI'O NO3HAHUS:

— OCO3HaHUE NEHHOCTH (U3NYECKOW HAYKH KaK MOIIHOTO HWHCTPYMEHTa
MMO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BAXKHEUIIECH COCTABIIAIONIECH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOU JIOOO3HATENBHOCTHU, WHTEpPECca K HCCIEI0BATEIBCKON
NEeATENbHOCTH;

S5) ¢dopmupoBaHMs  KYJbTYPbl 3A0POBbSI M  3MOIHUOHAJBHOIO
0J1aronosy4us:

— OCO3HaHHE IIEHHOCTHM O0€30MacHOro o0pa3a >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXXHOCTH TMpaBuil O€30MacCHOTO IMOBEJICHHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHHUEM B
JIOMAITHUX YCIOBUAX;

— cOopMHUPOBAaHHOCTH HABBIKA pe(PIICKCUH, MPU3HAHKUE CBOETO MPaBa Ha ONTHOKY
U TAKOI'0 JK€ MpaBa y APyroro 4eJIOBeKa;

6) Tpy10BOI0 BOCIIMTAHMSA:



e — AKTHUBHOE YYacTH€ B pPEIICHUM MPAKTUYECKUX 3a7ad (B paMKaxX CEMbH,
oOpa3oBaTeIbHON  OpraHu3alud, TOpoOJia, Kpasi) TEXHOJOTHUYECKON U
COIMAILHOM HAMPABICHHOCTH, TPEOYIOMINX B TOM YUCIe U (U3NUECKUX 3HAHUI;

e — MHTEpPEC K MPAKTUUECKOMY H3YUYEeHUIO Mpodeccuit, CBsI3aHHBIX C GUUKOM;

e 7)3K0JOrH4€eCKOro BOCIIUTAHHS:

e — OpHEHTalMs Ha MpUMEHEHWE (PU3MUECKUX 3HAHWU JId penieHus 3a7ad B
objlacTu OKpy’Karolieid cpeabl, IUIAaHUPOBAHUS TOCTYNKOB W OIICHKH HUX
BO3MOXHBIX MTOCIEACTBUMI JJIs1 OKPYIKAIOILIEH CpPEebl;

e — OCO3HaHHE IJI00ALHOTO XapaKTepa AKOJOTHMYECKUX MPOOJIeM U MyTew ux
pelIeHus;

e 8) ajanTanMu K M3MEHAKINMMCS YCJIOBHUSAIM COIUAJBHOH M NPUPOIHOM
cpebl:

e — TOTPeOHOCTH BO B3aUMOJICUCTBUU MPHU BBHINIOJIHEHUU WCCICIOBAHUN W
MPOEKTOB (U3UYECKONW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHuX,

e — TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€pe3 MPAKTUUYECKYIO
NESTEIbHOCTD;

e — TOTPEeOHOCTh B (GOPMUPOBAHUU HOBBIX 3HAHUM, B TOM YHCIIe (POPMYJIUPOBATH
UJIeH, MOHATHSA, TUTIOTE3bI O (PU3UUYECKUX 0OBEKTaX U SABJICHUSX;

e — OCO3HaHHE JEPUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH
1076370478

e — IUIAaHUPOBAHHE CBOEr0 PAa3BUTHUS B MNPUOOPETEHUH HOBBIX (PUIHUECKUX
3HaHUM;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBISATH B3aUMOCBS3U IPUPOIBI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTOJIb30BaHUEM (U3MUECKUX 3HAHUM;

e — OIEHKA CBOMX JCUCTBUM C YYETOM BIMSHUS HA OKPYXKAIOIIYI Cpeny,
BO3MOKHBIX TJI00ABHBIX MOCIIEICTBHIA.

METAINPEIMETHBIE PE3YJIBTATBI

B pe3ynbTaTe ocBOeHUS MpOrpaMMsbI 1o (PU3MKe HAa YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBanus y oOyuaromerocs OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIONINE TTO3HABATEILHBIC YHUBEPCATIbHBIC YIeOHbBIE JEHCTBUS,
KOMMYHHUKAaTHBHbIE  yHUBEpPCAJbHble  y4eOHble  JEUCTBUS,  PETYJSTUBHBIC
YHUBEpCAIbHBIC YUCOHBIE TCUCTBUS.

ITo3HaBaTe/IbHBIC YHHBEPCAJbHbIC YUeOHbIe AeiiCTBHS

Bba3oBble Jornueckue JelcTBUA:



BBISIBIIAT M XapaKTepU30BaTh CYIIECTBEHHBIE MpPHU3HAKH OOBEKTOB
(s1BIEHUI);

yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIUN, OCHOBAHUS AJIS
000011IeHHs U CPAaBHEHHS;

BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B pacCMaTpUBaeMbIX (haKTax,
TaHHBIX U HAOTIOACHHUSX, OTHOCSIIUXCS K (PU3NICCKUM SIBICHUSM;
BBISIBIIATH MPUUWHHO--CJICICTBEHHBIC CBA3M TPU U3YyUYEHUU (U3UUECKUX
SIBIICHUI ¥ MPOLIECCOB, JIENATh BBIBOJBI C UCTIOIB30BAaHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYCHHUH, BBIIBUTATh THUIOTE3Bl O B3aUMOCBS3SIX
(U3NIECKUX BEIHYNH;

CaMOCTOSITETTLHO BEIOMPATh CIIOCO0 penieHns yueOHOH Gpu3ndecKon 3aaaun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB peEIEeHHUs, BBIOOp Hambosee
MOIXO/ISIIIIETO ¢ yYETOM CaMOCTOSTENIEHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciienoBaTeIbCKNE AEHCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUNA HHCTPYMEHT MO3HAHMS,
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IIaHY ONBIT, HECIOXKHBIN
¢u3nuecKkuii IKCIEPUMEHT, HeOONbIIOe HCCIeA0BAHUE (PU3UUYECKOTO
SBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJIYYCHHYIO B X0JI€ UCCIIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATETHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOIIIOICHHUSI, OTIBITA, UCCIEIOBAHMUS;

IPOTHO3UPOBATh  BO3MOXKHOE  JalibHEWIee pa3BUTHE  (HU3HMUECKUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUAX U KOHTEKCTaX.

Pab6ora ¢ undopmanueii:

IPUMEHATh Pa3IMYHbIE METOJbI, HHCTPYMEHTBI M 3aIpOChl IIPH ITOUCKE U
orOope uHGOPMAIMU WIM JaHHBIX C Y4ETOM MPEIIOKCHHOH y4eOHOM
bu3ndeckoi 3a1aun;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH MHMOPMAIUIO
Pa3IUYHBIX BUIOB M (POPM IIPEICTaBICHUS;

CaMOCTOSITCJILHO ~ BBIOHMpaTh ONTHMAJbHYIO (HOpMYy  MpeACTaBICHHUS
uHpOpMaIlMK W WUIIOCTPHPOBATh pellacMble 3aJadyd  HECJI0KHBIMHU
CXeMaMH, TrarpaMmMaMu, HHOM rpauKoi U MX KOMOUHAIUSIMHU.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE AeCTBUS:

B X0/ OOCYXJeHHs Yy4eOHOTo MaTepualia, pe3yJabTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKAAEMOU TEMBI
BBICKA3bIBaTh HJECHU, HAIICJICHHbIC HA PEIICHHE 3a/laud U TMOJJIepKaHue
0J1aroKeaaTeIbHOCTH OOIICHHS,



COMOCTAaBJSATh CBOM CYXKIEHUS C CYXICHUSMH JAPYTUX YYACTHHKOB
auanora, oOHapyKMBaTh PA3JIMUME U CXOJCTBO MO3UIUH;

BBIPA)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U TUCbMEHHBIX TEKCTAX;
MyOJUYHO MPEACTABIATh PE3YbTaThl BBIIOJHEHHOTO (DU3UYECKOTO ONBITA
(9KCTIEpUMEHTA, UCCIIEA0BAHMUS, IPOEKTA);

NOHMMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYAJIbHOM
paboThl MpHU pPElIeHUH KOHKPETHON (PHU3UUECKON MpoOIeMBbI;

OPUHUMATh L€ COBMECTHOM JESITEIbHOCTH, OPraHU30BbIBATH JEHCTBUS
no e€ JOCTH)KEHHIO: paclpelensTh poju, OOCYXIaTh MpPOLECcChl U
pe3yabTaThl COBMECTHOU PabO0Thl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJICH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOIO pe3yJbTaTa Mo
CBOEMY HAIIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHUCTBUA C APYTHUMH YJ€HAMU
KOMAaH/Ibl;

OLICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOSATEILHO CPOPMYIIMPOBAHHBIM YYACTHUKAMH B3aUMOJCHCTBUSI.

PeryasiTuBHbIC YHUBepCcaJbHbIe yUeOHbIE 1eHCTBHUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YY€OHBIX CUTYyalHsIX, TPEOYIOMINX
TSt perieHust GU3NYeCcKUX 3HaHUI;

OpUEHTUPOBATHCS B  PA3IMYHBIX [OAXOJAX TMPUHATHUS  pElICHUHN
(MHIUMBHUIyaIbHOE, TPUHSITHE pEHIeHUS B TpyIe, NPUHITHE PEIICHHI
TPYIION);

CaMOCTOSTEIILHO COCTABIIATH AITOPUTM pelieHus GU3NUeCKON 3aa4u WIIN
IUTAaHA WCCJIEJOBAHMS C YYETOM HMMEIOUIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBAThH MpeJjiaraeéMble BapHaHThl PEIICHU;
nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTpOJ'lb, AMOIMOHAJIbHBIN NHTEJIJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallMU U MPEJIaraTh IiaH €€ N3MEHEHHUS;
OOBSCHATh TPUYMHBI  JOCTIDKCHHUS  (HEAOCTHMXKEHHUS) PE3yibTaToOB
NEeATENbHOCTH, aBaTh OLIEHKY NPHUOOPETEHHOMY OTIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTH (B TOM YHUCJIE B XOJ BBIIOJIHEHUS
¢u3MUeCKOr0  WCCIENOBAaHUA WM TPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENICTB, W3MEHUBIIUXCS CHUTYyallMii, yCTaHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTH ce0s1 HA MECTO APYroro 4esioBeKa B X0/ CIopa WU IUCKYCCUU Ha
HAaY4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY APYTOro;



MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelIeHUH (PU3UUYECKUX 3a]ay WUIH
B YTBEPXKACHUSAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYTOro.

NPEAMETHBIE PE3YJIbTATBI

K xonIy oOyuenus B 9 kiacce npeaMeTHbIE pe3yiabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUI:

UCIIONIB30BATh IOHATHUS: CUCTEMA OTCYETa, MaTepUalbHas TOYKa,
TPAEKTOPHUs, OTHOCUTEIBHOCTh MEXaHWYECKOIro ABWKEHHS, Nedopmanus
(ynpyrasi, mjacTH4eckasi), TpPEeHHE, LUEHTPOCTPEMHUTENIbHOE YCKOpPEHUE,
HEBECOMOCTbh M MEPErpy3Ku, LUEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEJO,
LEHTP TSKECTU TBEPAOTO Tella, paBHOBECUE, MEXaHUYECKHE KoyeOaHus U
BOJIHBI, 3BYK, UHQPa3BYK U yIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI, IIKAJIa
ANEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U JIaJbHO30PKOCTbD,
CHEKTPBI UCITYCKAHMSI U TOTJIONICHUS, anbda-, 0eTa- U raMma-u3iIyyeHus,
U30TOINBI, SIAEPHAs YHEPTETHKA;

paznuyath sBJIEHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJHUHEUHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUXKEHUE, CBOOOJHOE
naZicHUE TeJl, PABHOMEPHOE JBM)KECHHE 110 OKPYKHOCTH, B3aHUMOJECHCTBHE

TEJ, PEaKTUBHOE JBIKEHUE, KoJieOaTelbHOE ABMKEHHE (3aTyXarollue U
BBIHY)KJICHHBIE KOJIeOaHWs), PE30HAHC, BOJIHOBOE IBUIYKEHHUE, OTPAXKEHUE
3ByKa, NPSIMOJIMHENHOE paclpOCTPaHEHUE, OTPAKEHUE WU MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3jio’KeHHue 0eJoro cBeTa B
CIIEKTP U CIIO)KEHUE CIEKTPAJIbHBIX LIBETOB, JHCIEPCUS  CBETAa,
€CTECTBEHHAs! PaJuOaKTUBHOCTh, BO3HMKHOBEHHE JIMHEMYATOro0 CHEKTpa
U3JIy4YEHUS1) 110 ONMUCAHUIO UX XaPAaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpyXatomeM Mupe (B TOM uucie (U3NYECKHE SBICHUS B MPUPOJE:
IPWIKBBI U OTJIUBBI, ABWKEHUE TIaHET CONHEYHOUW CUCTEMBI, PEAKTUBHOE
IBUKEHHE IKUBBIX OpPraHU3MOB, BOCHPHITHE 3BYKOB >KUBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 07XO, ILIBETa Te,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTMYECKOE AEHCTBHE BUIUMOTO,
yIbTPaUONETOBOTO W PEHTTEHOBCKOTO HW3JIYYCHHH, €CTeCTBEHHBIN
PaAMOAKTHBHBIN (OH, KOCMHUYECKHE Jy4d, PATUOAKTUBHOE W3ITyUCHUE
OPUPOJHBIX MHUHEPAJIOB, JEHCTBUE pPAJUOAKTUBHBIX HW3JIYUYECHHH Ha
OpraHu3M YeJIOBEKa), MPH STOM IMEPEBOJIUTh MPAKTUYECKYIO 3a7adyy B
y4eOHYI0, BBIACISATh CYIIECTBEHHBIE CBOMCTBa (IpU3HAKK) (DU3MUECKUX
SIBJICHUIM;

ONMUCHIBATh U3YYEHHBIE CBOMCTBA TN U (PU3UUYECKUE SIBJIICHUSI, UCIIOJIB3YS
du3nyeckue BeIMYMHBI (CpPEeNHsIi W MIHOBEHHAs CKOPOCTb Teja Mpu
HEPAaBHOMEPHOM JBUXKCHUH, YCKOPEHHE, IMEepeMEIleHUE, MyTh, YIioBas



CKOPOCTb, CHJIa TPEHHUsS, CHJIAa YIOPYIOCTH, CHJIA TSKECTH, YCKOpPEHUE
CBOOOJHOrO TMaJeHusA, BEC TeNa, HMIYJbC Tela, HWMIIYJIbC CHIIbI,
MexaHu4eckass paboTa M MOLIHOCTb, IOTEHUUANIbHAs HHEPrus Tea,
MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPrus CKaTON
NPYKUHBI, KHHETHYECKasl YJHEPT WS, TIOTHASE MEXaHNYeCKasi SHEPTHUs, TEPHOJ
U YacToTa KosieOaHWMW, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTelb TMPEJIOMIIEHUS Cpelbl), IpU ONUCAHUU
NPaBUIBHO TPAKTOBAaTh (U3MUYECKUNW CMBICT HCIOJIB3YEMBIX BEIHYUH,
0003HaueHUsT W EeAUHUIBI (PU3UUECKUX BEIMYMUH, HAXOAUTh (HOPMYJIBI,
CBSI3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMYMHY C IPYTHMMHU BEIMIMHAMH,
CTPOHTH IpadUKH U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIINYNH;
XapaKTepu3oBaTh CBOMCTBA TeJ, (PU3WYECKHUE SIBJICHUS U TPOLECCHI,
UCTIOJNB3YsI 3aKOH COXpPAaHEHUS DHEPTUH, 3aKOH BCEMHUPHOTO TITOTCHHS,
NPUHIUT  CYTEPHO3UIMH CHJI, TPUHIUII OTHOCHTENbHOCTH [ amuies,
3akoHbl HbIOTOHA, 3aKOH COXpPAaHEHHS HMITYJIbCa, 3aKOHBI OTPAKEHUS H
NPEJIOMJICHHS CBETa, 3aKOHBI COXPAHEHHUS 3apsI0BOTO U MaCCOBOTO YHCEN
NpU SACPHBIX PEAKIHSX, MPU 3TOM JIaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aITUCHIBATh €r0 MAaTEMaTHUYECKOE BHIPAXKECHHE;

OOBSACHATh (U3MUYECKHE MPOIECChl U CBOMCTBA T€J, B TOM 4YHCIEC U B
KOHTEKCTE CHUTYyaIluil MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATDH
IPUYUHHO--CIIEJICTBEHHBIE CBSI3U, CTPOUTH O0OBSICHEHHE U3 2—3 JJOTUYECKUX
IaroB ¢ Onopod Ha 2-3 W3Y4YEHHBIX CBOWMCTBA (U3UYECKUX SIBICHUH,
(bU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peliath pacu€THbIC 3a7ja4 (OMUPAIOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUI ),
UCIIOJIb3YA 3aKOHBI U (POPMYIIBI, CBS3BIBAIONINE (PU3UUECKHIE BEIIMYUHBI: HA
OCHOBE aHaJIM3a YCIIOBUA 3aJ]a4M 3alHChIBATh KPATKOE YCIOBHE, BBISBISATH
HEJIOCTAIONIE UM W30BITOYHBIC JTaHHBIC, BRIOUPATh 3aKOHBI U (DOPMYIIBI,
HEOOXOMMBIE JJIi PEIIeHUs, MPOBOJUTh pacu€Thl W  OIICHUBATh
PEATMCTUYHOCTH MOJTYYEHHOTO 3HaYeHHs (PU3NUECKON BEIHUNHBI,
pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXKHO pELIUTh MpPU MOMOIIH
(¢u3nYeCKuX METOJIOB, HCIONb3ysd OMHCAHHE MCCIETOBAaHUS, BBIICISTH
OpoBEpsieMOe  MPEIINOJIOKEHUE, OLCHUBATh MPABMWIBHOCTh IOPSJIKA
NPOBEJICHNS  WCCJIENOBAaHUA, JIeNaTh  BBIBOJLI, HWHTEPIPETUPOBATH
PE3yNIbTaThl HAOTIOACHUH U ONIBITOB;

NPOBOAUTH OMNBITBI 1O HAOMIOMEHWIO (GU3WYECKUX SBICHUW WU
(¢u3nyecKkux CBOMCTB Tes (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl HHEPrHH, 3aBUCHUMOCTh NEpHOAa KOJCOAHUN MPYKUHHOTO
MasTHHKA OT MacChl Tpy3a U KECTKOCTU MPYXKUHBI U HE3aBUCHUMOCTH OT
aMIUTUTY/BI MAJIBIX KOJCOAHMM, IPSIMOJIMHEWHOE pacpOCTpaHEHNE CBETA,
paziioxkeHue Oenoro cBeTa B CHEKTP, U3YUEHHUE CBOWCTB M300paKEHUS B
IUIOCKOM 3€pKajie W CBOMCTB M300pa)XeHUs MpeAMeTa B coOHparouieit
nAuH3e, HAOMIOJCHHE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HM3IyUYCHUS):



CaMOCTOSAATEJILHO ~ COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa
000pyTI0BaHUS, OMUCHIBATH X0/ OIBITA U €r0 PE3YyIbTaThI, POPMYITUPOBATH
BBIBOJIBL;

MPOBOJUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaueHUEe u3MepsieMoill BenuuuHbl ((POKycHOE paccTosiHue
coOuparomel JMH3bl), OOOCHOBBIBATH BBIOOp cHocoba H3MEpeHUs
(u3MepuTenbHOro npudopa);

e TMPOBOJUTH WCCJICJAOBAHUE 3aBUCUMOCTEH (DU3NUYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUH (3aBUCUMOCTh ITyTH OT BPEMEHHU TTPU
PaBHOYCKOPEHHOM JBIDKCHMHM 0€3 HaudaJbHOM CKOPOCTH, TMepuoja
KOJIcOaHWI MaTeMaTHYECKOrO0 MAasTHHKA OT JIMHBI HUTH, 3aBUCHUMOCTH
yria OTpa)X€HUsl CBETa OT yria MaJeHUs U yrja MpejoMJIeHUs OT yria
najeHus): IUIAHUPOBAaTh MCCIEJOBAaHUE, CAMOCTOSITENBHO COOUpaTh
YCTAaHOBKY, (UKCHpOBaTh pe3yJbTaThl  IOJTYYCHHOW 3aBUCHMOCTH
(Gu3HUECKHX BEIMYMH B BHJE TaOJMIl M T'PaUKOB, JieJaTh BBIBOABI IO
pe3ysbTaTaM MCCIIeIOBAaHUS;

NIPOBOJAUTh KOCBEHHBIE W3MEPCHHMS (U3MYECKUX BCIMYMH (CPECIHSISA
CKOPOCTb M YCKOPEHHE TeJla IIPU PaBHOYCKOPEHHOM JIBUXKCHHH, YCKOPECHHE
CBOOOJHOTO TMaaACHMs, KECTKOCTh TMPYXKHUHBI, KOIPOUIHUEHT TpEeHUS
CKOJIbKEHHMsSI, MEXaHhueckas padoTa M MOIIHOCTh, YacTOTa M TEPHUO]
KoJie0aHUi MaTeMaTHYeCKOro M TMPYKHMHHOTO MAasiTHUKOB, ONTHYECKas
CWia coOuparIieil JUH3bI, pPaauOAKTUBHBIN (OH): IUIAHUPOBATH
U3MEpEHHUs, COOUpPATh HSKCIEPUMEHTAJIbHYIO YCTAaHOBKY M BBINOJHATH
U3MEpEHUs, CIeays NPEIJIOKEHHON WHCTPYKIUHU, BBIYHCIATH 3HAYCHUE
BEJIMYMHBI U aHATTU3UPOBATH MOIYYEHHBIC PE3YyJIbTaThl C YUYETOM 3aJaHHOM
MIOrPEUIHOCTH U3MEPEHUM;

co0JIro1aTh IpaBUJia TEXHUKH 0€30TaCHOCTH MPHU paboTe ¢ Ja00paTOPHBIM
000pyTI0BaHUEM;

paznuYaTh OCHOBHBIE TIPU3HAKH M3YyYCHHBIX (PU3WYECKUX MOJICIICH:
MaTepHualibHas TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYCHYHBIH HCTOUHUK
CBeTa, JIy4, TOHKAas JINH3a, JIAHETapHAasi MOJIE b aTOMa, HYKJIOHHAsI MOJIEITh
aTOMHOTO S]Ipa;

XapaKTepu30BaTh TPHUHIUIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOMCTB C OMOpPOM HA WX OMUCaHUA (B TOM YHCIE:
CIIUZOMETpP, NaTYMKU TIOJOKCHHsSI, PACCTOSHHSI W YCKOPEHHUsS, paKeTa,
9XOJIOT, OYKH, Tepuckom, Qoroanmapar, ONTUYECKHE CBETOBOJBI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuiabcoHa), WCMONB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHUH W  HEOOXoauMmble (Pu3nUecKue
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YyYEHHBIX TEXHUUYECKUX
YCTPOMCTB, U3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTHUECKHUX TIPOIECCOB MPHU
pemieHnr  y4eOHO--TIPAKTUYECKUX  3a7ad, ONTHYECKUE CXEMBbI IS



MOCTPOEHUS N300paKEHUH B MJIOCKOM 3€pKajie U COOMpPAIOIIeH JIMH3E;
OpPUBOAUTH  MpUMEpPbl  (HAXOAUTh HHOpPMAIMIO O  MpPUMEPAX)
MPAKTHYECKOTO HCIOJB30BaHUs (PU3MUECKUX 3HAHWA B TOBCEIHEBHOM
KHU3HU 17151 obecriedeHnss 0€30MacHOCTH MpH OOpallieHnu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHS 3/I0POBbS U COOIIIO/ICHUSI HOPM
HKOJIOTHUECKOT0 MOBEJIEHHS B OKPYXKAIOLIEH cpesie;

OCYIIECTBJIATh TOHMCK HWHpOpMAMK  (U3NYECKOTO COICpKAHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MOUCKOBBIN 3aMpoc, HAXOAUTh
MyTH OMpEAeNICHUs] JOCTOBEPHOCTH MOTYyUYeHHOW MH(OpMaMu Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOTHUTEIHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBHIMOJIHEHUU YUEOHBIX 3aJJaHUN HAYYHO--MOMYJSPHYIO
auTepaTypy GU3HUECKOro COJAEpKaHus, CIPABOYHbIE MAaTEPHAIIbI, PECYPChHI
cetu VHTepHer, BiajeTb NpuUEMaMHM KOHCIEKTUPOBAHUS  TEKCTa,
npeobpazoBaHus UHGOPMAIIUHU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;
co3ZaBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOIEHHS Ha OCHOBE
uHpOPMAIIMK W3 HECKOJIBKUX MCTOYHUKOB (PU3MUECKOr0 COJAEpKaHUS,
nyOJIMYHO MPEACTABIATh PE3YIbTAThl MPOSKTHON MIIM UCCIIEI0BATENbCKON
NEeSTENbHOCTH, TPU OTOM TIPAMOTHO  HCIMONB30BaTh  HM3YyUYECHHBIN
NOHSATUMHBIA ammapaT W3y4yaeMoro paszaena (U3UKU U COIMPOBOXKIATH
BBICTYIIJICHUE TMpe3eHTalueil ¢ y4e€ToM OCOOEHHOCTEH ayAuTOpUU
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
Paznea 1. Mexanuueckue siBJeHUs
11 MexaHn4ecKkoe IBMKCHUE U CITIOCOOBI €ro 10 1 1 bu6mmorekxa [IOK
' OITACaHUus https://m.edsoo.ru/7f41a4a6
bu6mmorekxa [IOK
1.2 BzaumoneiicTBue Ten 20 1 3
a1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.3 3aKOHBI COXpaHEHHUS 10 1 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Paszngen 2. Mexaunuyeckue K01e0aHUA M BOJTHBI
bu6mmoreka [JOK
2.1 Me €CKHe €0 7 1 3
XAHHHCCIHC KOCOaHI https://m.edsoo.ru/7f41a4a6
bubnuorexka [JOK
2.2 MexaHnueckue BOJIHBI. 3B 8 3
YK https://m.edsoo.ru/7f41a4a6
Wroro no pazpeny 15
Pa3nen 3. DjieKTpoMarHuTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJTHbBI
31 DIEKTPOMAarHuTHOE MOJIE U 6 5 ) bubnuoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3nen 4. CBeToBbI€ IBJICHUSA




bubmuoreka [JOK

4.1 3 6 2
AKOHE! paclpOCTPAHCHIT cBeTa https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ OTITUYECKHE TIPUOOPHI 6 3 brbmmorexa LOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznioxxenne 6eoro cBeta B CIICKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 15
Paznen 5. KBaHToBbBIE SIBJIEHUA
bu6mmorexa [IOK
5.1 41 4 1
CITyCKaHHWE Y TIOTJIONIEHUE CBETa aTOMOM hitps://m.edsoo.ru/741a4a6
b
5.2 Crtpoenune aTOMHOTO sijipa 6 1 nommorexa TIOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 A 7 1
FICPHBIC peaiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nen 6. [loBTOpUTEILHO-00001IAI0IIMIA MOTYJIb
6.1 [ToBTOpEeHME M 0000IIEHNE COIep KaHUS 9 ) bubnuorexa [JOK
' Kypca ¢usuku 3a 7-9 xnace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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