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HOACHUTEJIBHASA 3AIINCKA

[Tporpamma no ¢u3nKe Ha ypoBHE OCHOBHOI'O OOIIEro 00Opa3zoBaHUs
COCTAaBJICHAa Ha OCHOBE MOJIOKEHUI U TPEOOBaHMIA K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl, PEICTABIEHHBIX B
dI'OC 000, a takxe ¢ yuétoMm (penepaibHOi paboueit mporpaMmbl BOCIIUTAHUS U
Konnenmuu npenomaBanus yaeOHOro npeamera «Dusnkay.

Copeprkanue mporpamMmsl 1o (GU3MKe HAMIPaBIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHON IPaMOTHOCTH 00YYaIOIUXCS M OPTaHU3AIUIO U3yUEHHUS
(GU3KMKY Ha ACATSIBHOCTHON OCHOBE. B mporpamMMme 1o ¢pu3HKe yUUTHIBAIOTCS
BO3MOKHOCTH Yy4eOHOro npeamera B peanusanuu tpedosanuii @I'OC OO0 k
TJIAHUPYEMBIM JIMTYHOCTHBIM U METAIPEAMETHBIM pe3yJIbTaTaM O0yUeHHUs, a TAKKE
MEKIPEIMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no gu3uke ycTaHaBIMBAET pacnpeie]ieHue yueOHOro maTepuana
1o rojaM o0yueHus (1o Kiaccam), MpejiaraeT IPUMEPHYIO MOCIeI0BATEIbHOCTh
U3Yy4YEeHHS T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COAECPKAHUS U
y4€TE BO3PACTHBIX OCOOCHHOCTEM 00yJaroIuXCsl.

[Iporpamma no gu3suke pa3paboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKON
MTOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY TIPEIMETY .

®du3zurka SBISETCS CUCTEMOOOPA3YIOUIUM JJII €CTECTBEHHOHAYYHBIX YUeOHBIX
MPEAMETOB, MOCKOJIBbKY (PU3MUECKHUE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB U
SIBJICHUH, U3y4aeMbIX XUMUEH, OM0JIOoruel, acTpoHOMUEH 1 (pU3nIecKou
reorpadueit, BHOCUT BKJIaJ] B €CTECTBEHHOHAYYHYIO KAPTUHY MUPA,
IpeocTaBiIsieT HauboJee sICHbIe 00pa3Ibl MPUMEHEHUSI HAYYHOTO METO/1a
MO3HAHUS, TO €CTh CIIOC00a MOTYyYEHUS JOCTOBEPHBIX 3HAHUN O MUPE.

Onna 13 rnaBHBIX 33/1a4 (pU3nYecKoro o0pa3oBaHus B CTPYKTYpe 0OIIETO
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHOHAYYHON IPAaMOTHOCTH H
MHTEpEca K HayKe y 00y4aromuxcs.

N3yuenne ¢huzuku Ha 6a30BOM ypPOBHE IIPEANOiaraeT OBIaJeHNE
CIEAYIOIIMMU KOMIIETEHTHOCTAMHU, XapaKTEPUIYIOINUMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

- HAyYHO OOBSICHSTH SIBJICHUS;

- OLICHUBATh U MIOHUMAaTh OCOOCHHOCTH HAYYHOT'O MCCJICIOBAHUS;

- HHTEPIIPETUPOBATH JAHHBIC W UCIIOJIH30BaTh HAYYHBIC JOKA3aTEeILCTBA IS
MOJTyYSHUS BHIBOJIOB.



[enn n3ydenust pu3NKU HA YPOBHE OCHOBHOTO 00IIIEr0o 00pa3oBaHus
onpenenensl B KoHuenuuu npenoaapanus yueoHoro npeamera «duzukay» B
oOpa3oBareibHbIX opranu3anusx Poccuiickoit denepanuu, peanu3yonmx
OCHOBHBIE 00111€00pa30BaTEIbHbIE IPOrPAMMBbI, YTBEPKIAEHHON pelIEeHUEM
Kosnerun MunuctepctBa npocsetieHust Poccuiickoit @eaepainiuu (IpoToKo oT 3
nexadps 2019 r. Ne [1K4BH).

eau nzyyenus Gusnku:

puoOpeTeHNE NHTEPECca U CTPEMIICHHS O0yJaIOIIUXCS K HAYIHOMY
M3YUYCHHIO IIPUPOJIBI, PA3BUTHE UX HHTCIUICKTYaIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE MPEICTABICHUN 0 HAYYHOM METO/IC TIO3HAHUS U (hOPMHPOBAHUE
HCCJICI0OBATEILCKOTO OTHOIICHHSI K OKPY KAIOIIUM SIBIICHUSIM;
(dbopMHpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK PE3yIbTaTa H3yUCHUS
OCHOB CTPOCHWMSI MaTepuu U (PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;
dhopMUpOBaHUE MPEICTABICHUIN O POTH (DU3UKH JIJIS PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE MPEJICTABIICHUI 0 BO3MOXKHBIX cepax Oyayieit
poeCCHOHANILHOM JeSITEIbHOCTH, CBA3aHHOU ¢ (DU3UKOM, TIOITOTOBKA K
JaJbHEUIIIeMy 00yYSHHIO B ’TOM HAIPaBJICHUU.

JIOCTH)KEHHE ATHX IeJIel TPOrpaMMBbI 110 PU3UKE HAa YPOBHE OCHOBHOTO
oO1mrero o0pazoBaHusi 00ECTIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1a4:

MPpUOOpPETEHNE 3HAHUHN O IUCKPETHOM CTPOCHHUH BEIIECTBA, O
MEXaHUYECKHUX, TETJIOBBIX, JJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

MPUOOPETEHUE YMEHUN OMUCHIBATH U OOBACHATH (DU3UUECKUE SBJICHUS C
MCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUI;

OCBOEHHE METOJIOB PEIIEHUs MTPOCTEUIINX PACUETHBIX 3a/1a4 C
MCIOJIb30BaHUEM (DU3UUYECKUX MOJIEIICH, TBOPUECKUX U MPAKTHKO-
OpPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMECHHI HAOIIOaTh IPUPOTHBIC SIBJICHUS U BBITIOJHATH OIBITHI,
nabopaTtopHblie pabOThI U IKCIIEPUMEHTATBHBIE UCCIEA0BAHUS C
MCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE NMPUEMOB PabOTHI ¢ HH(POpMaIuel HU3NIECKOro CoIep KaHMs,
BKJIOYast ”HPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUAX (DU3UKHU, aHATHU3 U
KPUTHYECKOE OIICHUBaHUE MH(OPMAIINH;

3HAKOMCTBO CO chepamu mpodeccroHaIbHON AeATeIbHOCTH, CBI3aHHBIMU
¢ (UBHUKON, U COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha
JTOCTIKEHUAX (PU3NUIECKON HAYKH.



Ha uzydenue ¢usuku (6a30BbIl ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBanus oTBoauTcs B 9 kinacce — 102 gaca (3 yaca B HeZIel0).
[Ipennmaraemsiii B mporpaMmMe 1o (GU3MKe MepeueHb JJa0OpaTOPHBIX padoT U
OTIHITOB HOCHT PEKOMEHIATENHHBIA XapaKTeP, YIUTEIb JEIaeT BHIOOP MTPOBEICHHUS
71a60paTOPHBIX PabOT U OMBITOB C YUYETOM HHIUBUAYATHHBIX 0COOEHHOCTEH
oOy4Jaronuxcs, CrrucKa SKCIePUMEHTAIBHBIX 3aJJaHUH, Mpe/laraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa MO (U3HKE.



COJAEP XAHME OBYYEHUA
9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUs.

Mexanudeckoe nBHxeHHe. MatepuaibHas Touka. Cucrema oTcyéra.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBM>KEHMSI. PaBHOMEPHOE IPSIMOJIMHEWHOE
nexxeHue. HepaBHoMepHOE psAMOIMHEHOE IBMKeHUE. CpeHsss 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHoyckopeHHOE psIMOJIMHENHOE IBH>KeHHE. CBOOOIHOE
nagenue. OnsITel ['anunes.

PaBHOMEpHOE IBMXKEHHE 110 OKPY>KHOCTH. [lepuos v yactoTa 0OpaleHus.
JluneriHas u yriioBas CKOpocTH. LIeHTpocTpeMUTEIIBHOE YCKOPEHHUE.

IlepBsiii 3akoH HproToHa. Bropon 3akon Herorona. Tpernit 3akon HeroTona.
[IpyuHIMI CyNEpIIO3ULINH CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuita TpeHus:: cusa TpeHHUs CKOJIbKEHHU S, CUIIa
TPEHUS TIOKOS, IPYTUe BUJIbI TPEHUS.

Cuna TSHKECTH M 3aKOH BCEMHUPHOT'O TATOTEHUA. Y CKOPEHUE CBOOOHOTO
nageHus. J[Brxkenue mianer Bokpyr Connua. Ilepas kocmMudeckas CKOpOCTb.
HeBecomocTh U neperpysKu.

PaBHOBecue maTepuanbHOl TOUKU. AOGCOMIOTHO TBEPAOE Teno0. PaBHOBECHE
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpauieHusi. MoMeHT cuiibl. L{eHTp TskecTH.

Nmnynece Tena. U3menenne ummynbca. MIMiyabe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEakTUBHOE IBHMKEHUE.

Mexanudeckasi paboTa U MOIIHOCTh. PaboTa cui TshKecTH, yIpyrocTy,
Tpenus. CBs3b dHeprun u paboTsl. [loTeHnanbHas sHEprus Tena, MOgHITOro Haj
IMOBEPXHOCTHIO 3eMIH. [oTeHIIManbHas sHeprus c:kaTou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KHHETUYECKOU SHEPTrUU. 3aKOH COXPaHEHUS MEXAHUYECKON
DHEPIUH.

Hemoncmpayuu.

1. HabGmroneHne MexaHU4ecKOro JIBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX Tell
OTCYETA.

CpaBHeHUE MyTEN U TPACKTOPUN IBHKEHUS OJHOTO U TOTO XKE Tena

N

OTHOCHUTEJIHLHO Pa3HBIX TEJl OTCUETA.

N3mepenne ckopoCcTH U YCKOPEHUSI PSIMOJIMHEHHOTO JIBHKCHHUS.
HccnenoBanre MprU3HAKOB PABHOYCKOPEHHOTO JABHKCHHUS.

HabGmronenue nBKeHHS Tela 10 OKPYKHOCTH.

Hab6nronenne MexaHnueCcKuX SIBIICHUM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPECHHOM JIBHKECHUH
OTHOCHUTEJIbHO KaOWHeTa (PU3HKHU.

AN



7. 3aBUCUMOCTh YCKOPEHHMS Tejla OT MaCChl Tejla U JEHCTBYIOIICH Ha HETO
CHJIBL.

8. Habmronenue paBeHcTBa CUIJI PU B3aUMOJICUCTBUU TeIl.

9. HM3menenue Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

10.ITepenava ummyiibca Ipy B3aUMOJAECHUCTBUN TEIL.

11.TIpeobpa3oBanusi 3HEPTUU IPHU B3aUMOJICHCTBUHN TE.

12.Coxpanenue uMITyJibca Ipy HEYNPyTroM B3aUMOJICUCTBUU.

13.CoxpaHeHue ummyJibca npu adCOIOTHO YIIPYTrOM B3aUMOJIEHCTBHH.

14.Habmroienne peakTUBHOTO JIBUYKEHUS.

15.CoxpaHeHnue MEXaHMYECKOM SHEPTHH MPU CBOOOTHOM NaJCHHH.

16.CoxpaneHne MEXaHUUYECKON SHEPTUM NPU ABUKEHUHU TEJIa MO/ I€MCTBUEM
MPY>KUHBI.

Jlabopamopnule pabomot u onvimel.

1. KoHcTpyupoBaHue TpakTa Jjisl pa3roHa U JaJdbHEUILEro paBHOMEPHOTO
JIBIDKCHUS IIAPUKA WU TEIEHKKHU.

2. Omnpenenenue cpeaHel CKOPOCTU CKOJIbKEHUS OpyCKa WM IBUKEHUS
[IapuKa 1Mo HaKJIOHHOM IUIOCKOCTH.

3. OnpexneneHue yCKOPEHUs Tejla MPU PaBHOYCKOPEHHOM JBUKEHUH 110
HaKJIOHHOM IJIOCKOCTH.

4. HccnenoBaHne 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBM)KEHUM 0€3 HavyaJIbHOW CKOPOCTH.

5. IlpoBepka rumnoTe3bl: €Ciau Npu PaBHOYCKOPEHHOM JBUKEHUU 0€3
HayaJbHON CKOPOCTH MyTH OTHOCSITCS KaK PsiJi HEYETHBIX YHCE, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

6. VccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CUJIBI
HOPMAaJIbHOTO JaBJICHUS.

7. Onpenenenue KodHPuUIIMEHTA TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

9. Ompenenenrie pabOTHI CHIIBI TPEHHS TIPU PABHOMEPHOM JIBIKEHUU TEa

10 TOPU3OHTAIILHOW MOBEPXHOCTH.
10.Onpenenenue paboThl CUIIbI YIIPYTOCTH MPHU MOABEME Tpy3a C
MCIOJIb30BaHUEM HETOIBUKHOTO U MOABUKHOTO OJIOKOB.

11.13yuyeHue 3aKkoHa COXpAHEHUSI SHEPTUU.

Pa3nen 9. Mexannueckune K0J1e0aHUA W BOJIHBI.

KonebarensHoe nBuxkeHne. OCHOBHbBIC XapaKTEPUCTUKU KOJIEOaHUM: IEPHO/I,
4acToTa, aMIUIUTyAa. MaremaTnyecKuil U NpyKUHHBIN MasTHUKU. [IpeBpaienne
DHEPTUU TP KOJIEOATETHHOM JIBIKCHHH.

3aryxatouiue konebanus. BeiHyxkaeHHble Koiaebanus. Pezonanc.
Mexanuyeckue BoJIHbI. CBOMCTBA MEXaHUYECKUX BOJIH. [IpogosibHbIE 1

*



MonepevYHbIe BOJHBIL. JIJIMHA BOJTHBI U CKOPOCTH €€ paclpoCTpaHEHHUS.
MexaHnuecKkue BOJHBI B TBEPJOM Teje, CEHCMUUECKUE BOJTHBI.

3ByK. ' poMKOCTB 3ByKa 1 BeIcOTa TOHA. OTpakeHue 3Byka. MH(]pa3Byk u
YIBTPA3BYK.

Hemoncmpayuu.

1. HaGmronenue kosie0aHUM TeJl MO ACHCTBUEM CHITBI TSHKECTH M CHITBI
YIPYTOCTH.
HabGnronenue xosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabOmronenne BoIHYKICHHBIX KOJIeOAHUH U pe30HaHCa.
Pacnpoctpanenue npo0IbHBIX 1 MTOMEPEYHBIX BOJH (HA MOJIEIH).
HalGnronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
AKyCTUYECKHM PE3OHAHC.
Jlabopamopnule pabomot u onvimel.
1. OnpeneneHue 4acToThl U Meproa KojaeOaHU MaTeMaTHYECKOTO

MasITHUKA.

AR

2. OnpexeneHue 4acTOThl U Mepuoja KoiaeOdaHu Mpy>KMHHOTO MasiTHUKA.
3. HccnepoBaHue 3aBUCUMOCTH NIEPUOIA KOJIEOAHHI TTOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccnemoBaHue 3aBUCUMOCTH MeproAa KojieOaHUN MPYKUHHOTO MasiTHUKA
OT MaccChl rpy3a.
5. IlpoBepka HE3aBUCUMOCTH MEPHO/Ia KoJieOaHUH TPy3a, MOIBEIIEHHOTO K
HUTHU, OT MacChl Ipy3a.
6. OnBITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh TIEpHO/Ia KOJeOaHui
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKHUHBI.
7. V3MepeHue yCKOpeHUs: CBOOOTHOTO TaJICHUS.
Paszges 10. D1eKTpOMarHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMArHUTHOE MOJI€. DIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH. [IIkana anekTpoMarauTHeIX BOJH. Mcnonbs30BaHue
AIEKTPOMArHUTHBIX BOJIH [ COTOBOM CBSI3U.
DnekTpoMarHuTHas mpupoja cseta. CkopocTh cBeTa. BoaHOBBIE CBOMCTBA
CBETA.
Hemoncmpayuu.
1. CpoiicTBa 31€KTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopnuie padbomut u onvimol.
1. W3yuyeHue CBOMCTB AEKTPOMArHUTHBIX BOJIH C MOMOIIbI0 MOOMILHOTO
TenedoHa.



Pa3gen 11. CBeToBbI€ IBJIEHHUS.

JlyueBas moznens cBera. Mictounuku ceera. IlpsamonnnenHoe
pacnpoctpanenue ceera. 3armenust Connna u Jlynel. Otpaxkenue cera. [mockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cera. 3akoH npenomieHus cBeta. [lonHoe BHyTpeHHEe
oTpaxeHue cBera. Mcnosib3oBaHue NOJTHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHYECKHX CBETOBOAAX.

Jlunza. Xon myueit B muH3e. OnTuyeckas cucteMma oroanmnapara,
MUKpOCKOMNa U Tesneckorna. ['11a3 kak ontuyeckas cucrema. bam3opykocTs u
NATbHO30PKOCTb.

Paznoxenne Oenoro cBera B crnekrp. OmnbiTel HbtoToHa. CroxeHue
CHEKTpalbHBIX IBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

IIpssmonuHeliHOE pacipOCTpaHEHUE CBETA.

Otpaxenue cBera.

[Tomyyenne n300pax€HUi B IIIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKaJlax.
[Ipenomnenue ceera.

OnTuuecknii CBETOBO/I.

Xox stydeil B coOuparonieil JinHsze.

XoJ JIy4er B paCCEUBAONIEH JIMH3E.

[Tonyyenune n300paxeHuit ¢ TOMOUIBIO JTUH3.

9. Ilpunuun neiicTBus poroanmnapara, MUKpPOCKOIIA U TEJIECKOMA.
10.Monens rnasa.

XNk WD =

11.Pasnoxenue 6e10ro cBeTa B CIIEKTP.

12.TTonyuenue 6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX 1[BETOB.

Jlabopamopnuie padbomut u onvimol.

1. WccnegoBanue 3aBUCMMOCTU yTrja OTPAXEHHUsS CBETOBOTO Jyda OT yrJia
MaJICHUs.

2. W3ydeHue xapakTepUCTUK M300paKeHHs MPeMETa B IMIIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCUMOCTH yIJIa MPEIOMIICHUSI CBETOBOIO Jyda OT yria
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. TlomyuyeHnue n300paKCHHI C TIOMOIIBIO COOMPAIOIIEH JTUH3HI.

5. Omnpenenenne POKYCHOTO PaCCTOSIHUS M ONTUYECKOM CHIIBI cOOMparomien
JIUH3BI.

6. OmbITHI 110 PA3I0KEHUIO OEJI0r0 CBETAa B CIEKTP.

7. OnbpITH IO BOCHPUSITHIO IIBETA MPEAMETOB MPU MX HAOIIOIEHWU Uepe3
I[BETOBBIE (PUIIBTPHI.



Paszpnesn 12. KBanToBbI€ SIBJICHHS.

Omneitel Pe3epdopna u miuanerapHas Moienb atoma. Mogaenbs atoma bopa.
Hcnyckanue u nornonieHune ceera aroMoM. KBanTel. JInHeWyaTsie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, OeTa- u ramma-uznydeHusi. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmoxaens aromHoro sapa. HWsorombsl.  PaamnoaxkTtuBHbIE
npespamienus. [lepron momypacmnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHbI COXPAHEHUsS 3apsAJO0BOTO MU MAacCOBOTO YHCEI.
DOHeprus cBsI3M aTOMHBIX snep. CBsA3b Macchbl W 3HEpPruu. Peakuuu cuHTe3a U
nenenus anep. Mcrounuku sueprun CoiHIa U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIyYEHUHW HA KUBBIE
OpraHUu3MBbl.

Jemoncmpayuu.

CrekTpbl U3Ty4YeHHUs U MOTJIOIICHHUS.

CreKTpbl pa3IMyYHbIX Fa30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTta cuéTurika HOHU3UPYIOIINX U3ITyUESHH.

. Perucrpanus uzmydeHusi NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

JIa6opamopnbte pabomul u onvimol.

1. HaGmroneHue CrlomHbIX U TMHEHYAThIX CIIEKTPOB U3ITyUYESHUSI.

2. HccnenoBaHne TPEKOB: M3MEPEHUE SHEPIUM YaCTULBI 10 TOPMO3HOMY

nyTH (1o poTtorpadusam).

3. H3mepeHue paroakTUBHOTO (OHA.

IToBTOPUTEIHLHO-00001IAO NI MOTYJIb.

[ToBTOpUTENHEHO-0000IAIOIIMKA MOAYJIb IPEIHA3HAUEH JIJISi CUCTEMATU3ALMU
u  0000IIeHUsT MPEIMETHOrO  COACpKAHUST UM OMbITa  JACSTEIbHOCTH,
NpUOOPETEHHOTO NIPU U3YUYEHUHU BCETo Kypca (DU3MKH, a TaKKe JJIS MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 ¢Gu3uke Ui oOydarouuxcs,
BBIOPABILIKX 3TOT y4E€OHBIN MpeaMerT.

[Ipy n3ydyeHNM AAHHOTO MOJIYJIS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUBI
JeSITeNbHOCTH, HA OCHOBE KOTOPBIX 00eCreunBaeTcs JTOCTHKEHUE NMPEIMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMBIX  PE3yJbTaTOB  00y4YeHUs, (popMUpYyeTCs
€CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIECIOBAaHMS
ABJICHUA TPHUPOABI M TEXHUKH, OBJIAJCHUE YMEHUSMH OOBACHATH (hHU3UUECKUE
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ABJICHUA, IIPUMCHAA IIOJYYCHHBIC 3HAHHA, PCIIAaTb 3aada4d, B TOM YHCIIC
Ka4CCTBCHHBIC U SKCIICPUMCHTAJIBHBIC.



[IpuHIMNMANBHO NEATEIBHOCTHBIN XapaKTep JAHHOTO pas3jeiia pPeaau3yeTcs
32 CY€T TOro, YTO OOydYaromuecs BBIMIOJHSIOT 3aJaHusi, B KOTOPBIX WM
IpeuIaraeTcs:
Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrno3HaBaThb M HAYYHO OOBSICHATH
(bu3nUecKe SBICHUS B OKPY’KAIOIIEH MPUPO/IE U TTOBCETHEBHOM JKU3HH;
UCII0JIb30BaTh HAyYHbIE METOJIbI UCCIEAOBaHUS (PU3NUYECKUX SIBJICHUH, B TOM
YyuCIie IS MPOBEPKU TMIOTE3 U MOJYUYECHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh HAy4HbIE OCHOBBI HAWOOJIE€ BAXKHBIX JIOCTUKEHUM COBPEMEHHBIX
TE€XHOJIOTUM, HAIPUMEDP, NPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHECHUS BCEX MU3BECTHBIX BUIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMAA

N3yuenne ¢u3nkn Ha ypOBHE OCHOBHOTO OOMIETO 0Opa3oBaHUs

HaIlpaBJICHO Ha AOOCTHIKCHHC JTHMYHOCTHBIX, MCTAIIPCAMCTHBIX H IIPCIAMCTHBIX
O6p&30BaTCHLHBIX PE3YJILTATOB.

B pesynbrare wu3zyyeHuss (PU3MKM HAa YPOBHE OCHOBHOIO OOILIEro

oOpa3oBaHus y oOydJarorierocs 0yayT chhopMHPOBAHBI CIICTYIOTUE JIMYHOCTHBIC
pe3yJIbTaThl B YaCTH:

1) maTpuoOTHYECKOr0 BOCIIUTAHUS:

- TPOSIBIICHUE HHTEpPEca K HCTOPUM W COBPEMEHHOMY COCTOSHHIO
poccuiickoit GU3NYeCKON HayKH;

- IIECHHOCTHOE OTHOILIEHHUE K JOCTHKEHUSM POCCUUCKUX YUEHBIX-(DU3UKOB,;

2) rpa:KIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

- TOTOBHOCTh K AaKTHUBHOMY YYacTUIO B OOCYXJIEHHH OOILIECTBEHHO
3HAUUMBIX W OTUYECKHX TMPOOJIeM, CBS3aHHBIX C TPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN (HUBUKU;

- OCO3HaHWE€ BAXXHOCTU MOPAIBHO-3TUYECKUX MPHUHIIUIIOB B JESATEIbHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMSL:

- BOCIIPUSITUE ICTETUYECKUX KAa4eCTB (PU3MUECKON HAYKHU: €€ TapMOHUIHOTO
MIOCTPOEHHUS], CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) IeHHOCTU HAYYHOI'0 NMO3HAHUSA:

- OCO3HAHUE IIEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHsI TEXHOJIOTHUM, BaXKHEHUIIEH COCTABIIAIOILICH
KYJIbTYPBIL;



- pa3BUTHE HAy4YHOW JHOOO3HATEIBHOCTH, MHTEpECa K HMCCIEIOBATEIbCKOM
NEeSTENbHOCTH;

5) ¢opMmupoBaHusi KyJAbTYpbl 3I0POBbS M  3MOLMOHAJIBHOIO
0J1aronoJIy4ns:

- OCO3HAaHME LIEHHOCTHM Oe3omacHoro oOpa3a XU3HM B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BAXKHOCTU MpaBWJI 0O€30IaCHOrO MOBEICHUS Ha
TpPaHCIOPTE, Ha I0POrax, ¢ AEKTPUUYECKUM U TEIUIOBBIM 000PYJOBAaHUEM B
JIOMAITHUX YCJIOBUSIX;

- c(opmupoBaHHOCTh HaBbIKA pedIeKCHMU, MPU3HAHUE CBOETO IpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APYyroro YeJaoBeKa;

6) TPy10BOI0 BOCIMTAHMS:

- aKTHMBHO€ y4YacTH€ B PEHICHUM MPAKTHUYECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTeIbHOM OpraHu3aluu, Tropoja, Kpas) TEXHOJIOTHYECKOH U
COLIMAJIbHON HAIPaBJICHHOCTH, TPEOYIOUIMX B TOM YHUCIE U (PUINYECKUX
3HaHUM;

- UHTEpEC K MPAKTUYECKOMY U3YUEHHIO ITpodeccuil, CBI3aHHBIX C PUUKON;
7) 3K0JIOTHYECKOT0 BOCITUTAHMS S

- OpPHMEHTAllMs] Ha MPUMEHEHUE (PU3NYECKUX 3HAHWUW I PElICHMs 3a7ad B
00JaCTH OKpyKaroleh cpepl, MIaHUPOBAHMS TOCTYIKOB M OLEHKH HX
BO3MOXHBIX MOCJIEICTBUMN JUIsl OKPY KarOUIEH Cpeibl;

- OCO3HAaHME TJI00AJBHOIO XapaKTEpa 3KOJOTMUYECKHUX MPOOJIEM U IyTeH HX
pelIeHHUS;

8) ajanTanMu K U3MEHSIIOIMMCH YCJOBUSM CONUAIBHOI U NMPUPOIHOI
cpeabl:

- MOTpPeOHOCTh BO B3aUMOJEHCTBUU MPHU BBINOJIHEHUU HCCIEIOBAaHUN U
OPOEKTOB (PU3MYECKON HAIpPaBIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUAM

APYTIHuXx;



¢ - TIIOBBIICHHUC YPOBHA CBOEHl KOMIETEHTHOCTH gepe3 IPAaKTHYICCKYIO

NEeATEIbHOCTD;

e - TOTpeOHOCTh B (OPMUPOBAHMHM HOBBIX 3HAaHUW, B TOM YHCIE
dbopMynMpoBaTh MAECH, MOHATHS, TUIOTE3bl O (PUINYECKUX OOBEKTaX U
SIBJICHUSIX;;

e - oco3HaHuE JePUIIUTOB COOCTBEHHBIX 3HAHWA W KOMIIETCHTHOCTEH B
005acTH PU3HKHY;

e - IUTAHUPOBAHHUE CBOETO PA3BUTHS B MPHOOPETCHHH HOBBIX (PU3MUECKHUX
3HAHUU;

e - CTpEMJICHUE aHAJIU3UPOBATH U BBISBIIATH B3aUMOCBSA3U IPUPO/IbI, OOIIECTBA
Y SKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUIL;

e - OLICHKAa CBOMX JCHUCTBUU C YYETOM BIMSHUSA Ha OKPYXKAIOLIYIO Cpeny,
BO3MOXHBIX TJIOOAJIBHBIX IMOCIEACTBHIA.

METAINIPEIJMETHBIE PE3YJIBTATBI

B pesynbrate ocBOEGHHs MpoOrpaMMmbl MO ()U3MKE HA YPOBHE OCHOBHOTO
oOmero  oOpazoBanust y  oOywaromierocss  OyayT — copmMupoBaHbl
MeTamnpeJIMeTHbIe pe3yJbTaThl, BKJTIOYAIOIITHE NO3HaBaTeNIbHbIC
yHUBEpCaJbHble YyueOHbIE JEWCTBUSA, KOMMYHHUKATHBHBIC YHHUBEPCAJIbHBIC
yueOHbIe IeMCTBUS, pETyJIATUBHBIC YHUBEPCAIbHbBIC YUeOHbIC 1EHCTBHSL.

Ilo3HaBaTeJbHBIC YHUBEPCATIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble JjoruuyecKkue g1elicTBUA:
e BBIABISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIE IMPU3HAKH OOBEKTOB
(s1BEHMIN);



YCTaHABJIMBATh CYIIECTBEHHBIH MpPU3HAK KiIacCU(PHUKAIMN, OCHOBAHUS
1711 000011IeHUS M CPaBHEHUS;

BBIIBISITh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PaccMaTpHUBAEMBIX
(dakTax, NaHHBIX W HaOJIONECHUSAX, OTHOCSIIUXCS K (PU3NYECKUM
SBJICHUSIM;

BBISIBJISITh IPUYMHHO-CIIEICTBEHHBIC CBSI3U MPHU M3yUYEeHUU (DU3HUECKUX
ABJIGHMA M  TPOLECCOB, JENaThb BBIBOJbI C  HCIOJb30BAaHUEM
JEeTyKTUBHBIX U MHIYKTUBHBIX YMO3AKJIIOUEHUH, BBIIBUTaTh THIIOTE3bI
0 B3aMMOCBSI35X (PU3NUECKUX BEIUUUH;

CaMOCTOATENLHO BBIOMpATh CMOCO0 peleHus y4eOHoW (u3nyeckoin
3a/1ayy (CpaBHEHHUE HECKOJBKUX BapHUAHTOB PEIICHHUS, BEIOOP Hanboliee
MOJXOJSIIET0 C Y4ETOM CaMOCTOSITENIBHO BBIJCIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabcKue 1eMCTBUA:

UCIIOJIB30BaTh  BONPOCHI  KaK  MCCIEAOBATEIbCKUN  MHCTPYMEHT
IIO3HAHWUS,

MPOBOAUTh IO CAMOCTOSITENIBHO  COCTABIEHHOMY IUIAHY  OIIBIT,
HECJOXKHBI (PU3NYECKUN HKCIIEPUMEHT, HEOONBIIOE MCCIECIOBAaHUE
(hU3UYECKOTO SIBJICHUS,

OLICHMBAaTh Ha MPUMEHMMOCTh U JOCTOBEPHOCTb HH(OpMAIHIO,
IIOJIyYEHHYIO B XOJI€ UCCIIETOBAHMS WU DKCIIEPUMEHTA;
CaMOCTOSITENILHO  (hOpMyIMpOBaTh 000OOIIEHMST U BBIBOJABI IO
pe3yibTaTaMm NPOBEAEHHOTO HAOIIOICHHUS], ONIBITA, UCCIEAOBAHMS;
NPOrHO3UPOBATh BO3MOXHOE JaibHEiIIee pa3BUTHE (PU3MUECKHUX
MPOLIECCOB, @ TAKXE BBIJIBUTaTh MPEANOIOXKEHUS 00 HUX pa3BUTUU B
HOBBIX YCIIOBUSIX U KOHTEKCTAX.

Pa6ora c nunpopmanmueii:



® [IPUMEHSTH PA3JIUYHBIE METOJ/bl, UHCTPYMEHTHI U 3alpPOCHl P MOUCKE
1 0TOOpe MH(DOPMAITUU WU JAHHBIX ¢ YYETOM IPEIIOKEHHON y4eOHOMH
(dbu3nYeCKOM 3a7a9H;

® aHaJIM3UpPOBATh, CUCTEMAaTU3UPOBATH " UHTEPIPETUPOBATH
MH(pOpPMAIINIO Pa3IMUHBIX BUJIOB U (POPM MpeICTABIICHHUS;

® CaMOCTOSATENTHHO BBIOMpATh ONTUMAIBHYIO (opMy MpeacTaBICHUS
uHpOpMAlIMM ¥ WJUIIOCTPUPOBATh pEIIaeMble 3a/laud HECJIOKHBIMU
CXeMaMH, TuarpaMmMamMu, HHOU rpaduKoi U X KOMOWHAIIASMH.

KoMMyHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC 1eHCTBHS:

® B X0Ji¢ 00CYXKJIEHUsI Y4eOHOTO MaTepuaia, pe3yJbTaToB Ja00paTOPHBIX
paboT ¥ MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOI TEMBI
Y BBICKA3bIBaTh UJICU, HAILICIICHHBIC HA PEIICHUE 33/1a4d U MOJIJIEpKaHUE
0J1aroKeaaTeabHOCTH OOIIEHMUS,

® CONOCTAaBJSATb CBOU CYXKJCHUSI C CYXXJICHUSIMU JIPYTMX YYaCTHHKOB
auanora, OOHapyKUBaTh Pa3jIudKue U CXOJICTBO MO3UIIUN;

® BBIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

®* nyOJMYHO NPEACTABIATH PE3YJbTATHl BBIMOJIHEHHOTO (HU3UYECKOTO
OMbITA (AKCIIEPUMEHTA, UCCIICIOBAHMUS, TIPOCKTA);

® [OHMMAaThb MW  UCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOW W
WHIUBUIYAIbHOW pabOThl TPH PEIICHWH KOHKPETHOW (PU3NUYECKON
poOJIeMBI;

® [pUHUMATh II€IM COBMECTHOM JEATEIbHOCTH, OPraHU30BLIBATH
JEUCTBUS TIO €€ JOCTHKEHHUIO: pachpeaesisiTh pPoJid, O0OCYXKIaTh
MPOIIECChl M PE3yJIbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS
HECKOJIbKHX JIFOCH;



BBIIIOJIHATH CBOIO YacTh palOTHI, TOCTUIasi KAYECTBEHHOI'O pe3yJIbTara
II0 CBOEMY HAIIPABJICHUIO U KOOPAUHUPYS CBOM ACHCTBHS C APYIMMU
YIeHaMU KOMaH/Ibl;

OLIEHMBATh KaYeCTBO CBOErO BKJAJa B OOIIMN NPOAYKT IO KPUTEPHSIM,
CaMOCTOATENBHO CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHS.

PeryasiTuBHbIe YHHBepcaJlbHbIe YieOHbIe HeiiCTBUSA

Camoopranusanus:

BBISIBJIATH MTPOOJIEMBI B )KU3HEHHBIX U yUEOHBIX CUTYAIHIX, TPEOYIOIMUX
IJIs peleHust GU3NYECKUX 3HAHUM;

OPUEHTHPOBATHCSI B PA3IUYHBIX TOAXOAAX TMPHUHITHS PEIICHUH
(MHIMBUYaTbHOE, TPUHATHE PEIICHUS B TPYIIE, MPUHITHE PEIICHUM
TPYIION);

CaMOCTOSITEJIBHO COCTaBJISITh AJITOPUTM pELICHUs (PU3NYECKOU 3aladuu
WIM TIUJlJaHAa MCCIEAOBAaHUA C YYETOM HUMEIOUIMXCS PECYypCoB H
COOCTBEHHBIX  BO3MOYKHOCTEW, AapryMEHTHPOBATh  IpEAaracMble
BApUAHTHI PELICHU;

7enaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIN HHTEJJIEKT:

JaBaTh aJCKBaTHYIO OILCHKY CHUTyallUM M Ipelaratb IUIaH €€
VU3MEHEHUS;

OOBSACHATh NPUYMUHBI JIOCTHXKEHHUS (HEJOCTHXKEHHS) Ppe3yJIbTaToOB
JESTENbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTUBBI B JAESATEIBHOCTD (B TOM YHCIIE B XOJ BHIITOJIHEHUS
(U3MYECKOr0 HCCIAEAOBAHUS WM MPOEKTAa) Ha OCHOBE HOBBIX



OOCTOATENbCTB, M3MEHUBLINXCA CHUTYyalllil, YCTAaHOBJIEHHBIX OIIHUOOK,
BO3HUKILIUX TPYIHOCTEH;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTh ce€0s1 HA MECTO JAPYroro YejaoBeKa B XOJ€ CIopa WIN JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTHUKY APYIOro;
npu3HaBaTh CBOE MPAaBO Ha OMIMOKY MPHU pelieHUuu (PU3MUECKUX 3a1ad
WJIY B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy obOydyenuss B 9 kjacce TpeIMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTH Yy OOYUAIOIINXCS YMEHUI:

WCIIOJB30BaTh TMOHATHUS: CHUCTeMa OTcuéTra, MaTepuaibHas ToOYKa,
TpaeKkTopusl, OTHOCHUTEJIbHOCTh MEXaHUYECKOTO JIBIDKCHMUS,
nedopmanus (yrnpyras, miacTuueckas), TpeHUe, [IEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, HEBECOMOCTb U NEPETPY3KH, LIEHTP TAKECTHU, aOCOJIIOTHO
TBEPAOE TEJIO, LEHTP THHKECTH TBEPAOIO TEJla, PaBHOBECHUE,
MEXaHUYECKHEe KOJICOaHWs U BOJIHBI, 3BYK, MH(PaA3BYK U YJIbTPA3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIIKajda SJIEKTPOMArHUTHBIX BOJIH, CBET,
OMM30PYKOCTh W JAIBHO30PKOCTh,  CHEKTPHl ~ UCIHYyCKaHUA U
MOTJIONICHUs, anbda, OeTa- MU TramMma-u3JIy4deHus, H30TOIbI, slepHas
DHEPreTHKA,

pa3nuyath SBJICHUS (PABHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEITHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIIMHEWHOE IBWKEHHE, CBOOOIHOE
MajJieHue  TeJl, pPaBHOMEPHOE  JABWIKEHHE TI0  OKPY>KHOCTH,



B3aMMOJICUCTBUE  TEJ, PEAKTUBHOE JBIDKCHHE, KoJieOaTeIbHOE
JIBUKEHUE (3aTyXalolllie M BBIHYKJICHHbIE KOJIeOaHUs), PE30HAHC,
BOJJTHOBOE  JIBIDKCHHE, OTpaKEHHE  3BYKa, IpSIMOJIMHEHHOE
pacIpoOCTpaHEHUE, OTPAKEHHE W NPEIOMIICHHE CBETa, IIOJIHOE
BHYTPEHHEE OTPAKCHHE CBETa, Pa3oXKeHUe OeIoro CBeTa B CIEKTP U
CIIOKEHHE CIHEKTPAJIbHBIX IBETOB, JIHMCIEPCUS CBETA, E€CTECTBEHHAs
PaIMOaKTUBHOCTh, BO3HUKHOBEHHME JIMHEHYATOTO CHEKTpPa HM3ITyUCHHUS)
M0 OMNHCAaHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NUYECKOE SBICHNUE;

pacno3HaBaTh IMPOSBICHHE M3YUYEHHBIX (U3MUECKUX SIBICHUN B
OKpy’KaroleM Mupe (B TOM uuciie (GU3UYECKUE SBJICHUS B MPUPOJE:
NPUIUBBL W OTJMWBBI, JABWXKeHHE TuIaHeT COJHEYHON CHCTEMBI,
PEaKTUBHOE [IBMDKEHUE IKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB
KUBOTHBIMH, 3EMJIETPSICEHUE, CEMCMUYECKHE BOJIHBI, I[YHAMH, 3XO,
I[BETa TeJ, ONTHUYECKUE SBICHUS B MPUPOJIC, OMOJIOTHYECKOe ICUCTBUE
BUJIUMOTO,  YJIbTPA(PUOJIETOBOTO W  PEHTTEHOBCKOTO  W3JIyYEHHH,
€CTECTBECHHBIN PaIMOAKTUBHBIN dbon, KOCMHUYECKHUE JIy4H,
pPaguOaKTUBHOE W3JIYYEHHE TNPHUPOAHBIX MHUHEpAJIOB, JACHCTBHE
pPaIMOaKTUBHBIX M3JIYyUYCHHM Ha OpraHu3M 4eJIOBeKa), IpU ITOM
MEePEeBOJUTh  MPAKTUYECKYIO  3a/Jadyy B  Yy4eOHYIO,  BBIJIETATH
CYIIIECTBEHHbBIE CBOMCTBA (IpU3HAKH) (DU3UIECKUX SBICHUM;

ONMKCHIBATh M3YUYEHHBIE CBOMCTBA Tel W (U3MYECKUE SBICHUS,
UCTIOJNIb3Yysl (PM3HYECKUE BEIMYMHBI (CPEIHSAS M MTHOBEHHAs CKOPOCTh
TeJia PU HEPABHOMEPHOM JIBUKEHUU, YCKOPEHHE, IEPEMELICHUE, Y Th,
yIJIOBas CKOPOCTb, CHJa TPEHHUs, CUJa YIPYTOCTHU, CHUJa TKECTH,
YCKOpPEHHE CBOOOJHOrO MajJeHUsl, BEC Teja, UMITYJbC Teja, UMITYJIbC
CWJIbI, MEXaHWYecKas padoTa W MOIIHOCTh, MOTCHIMAJIbHAS DHEPTHs



Tena, MOJHATOTO HaJ MOBEPXHOCTBIO 3€MIIM, MMOTEHLHUANbHAS IHEPTUs
CKaTOM TpYyXUHBI, KUHETHUYECKas SHEPIus, IOJIHAasg MEXaHU4ecKas
SHEpPrus, MEpPUOJl M YacToTa KoJeOaHWM, AJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, IOKA3aTellb MPEIOMIIEHUS
Cpelbl), MpH OMHMCAHWU TMPABUIBHO TPAKTOBaTh (DU3MUECKUNA CMBICH
UCIOJb3YEMBIX BEJIMYMH, OOO3HAU€HUS U EAUHMLBI (U3HYECKUX
BEJIMYMH, HAXOJIUTh (POPMYJIbI, CBS3bIBAIOIINE JAHHYIO (DU3UUYECKYIO
BEJIMYUHY C JAPYTMMHM BEJIMYMHAMH, CTPOUTH TpaUKd H3yUEHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIHYNH;

XapaKkTepU30BaTh CBOICTBa Tel, (PU3NYECKUE SBJICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHHUs SHEPIHH, 3aKOH BCEMUPHOI'O TATOTEHUS,
OPUHLMIT CYNEPHO3ULMH CWJI, IPUHLHUII OTHOCUTEIbHOCTU ['ammies,
3aKoHbl HpIOTOHA, 3aKOH COXpAaHEHHUS MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MIPEJIOMJIEHUSI CBETA, 3aKOHBl COXPAHEHHUs 3apsJ0BOr0 M MacCOBOTO
quceJl NpPHU SACPHBIX PEAKLUUAX, IPU OSTOM JaBaTh CIOBECHYIO
(GOopMyJIMpPOBKY 3aKOHAa U  3alKMChIBaTh €ro  MaTeMaTUYECKOe
BBIPAKEHHUE;

OOBSICHATH (PU3UYECKHE MPOILIECCHl M CBOMCTBA TEJN, B TOM YHCJEC U B
KOHTEKCT€  CUTyallMii  NPaKTHKOOPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATH IPUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTh 00bSICHEHUE U3 2—3
JIOTUYECKUX LIArOB C OMOPOW Ha 2—3 U3yYEHHBIX CBOMCTBA (PU3NYECKUX
SBJICHUH, PU3NUIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3aJayu  (ONUparoluecss Ha cucteMy w3 2-3
YpaBHEHUI), UCHONB3YyS 3aKOHBI M (OPMYIJbI, CBS3bIBAIOIINE
¢usznyeckue BEJMYMHBI: HAa OCHOBE aHajlu3a YCJOBHS 3a/laud
3aMMCBIBATh  KPAaTKOE YCIIOBUE, BBISIBJIATH  HENOCTAIOLIUME  WIIU
M30BITOYHbIE JaHHBIE, BBIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBbIE



JJI peLeHUusi, NMPOBOIUTH pacdy€Tbl M OICHMBATh PEATUCTUYHOCTD
MOJTyYEHHOTO 3HAYCHUs (PU3MUECKON BEIIMYUHBL;

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEIIUTh MPH TOMOIIU
(GU3NYECKUX METOJIOB, UCIONB3YS OMUCAHUE WCCIICTOBAHUS, BBIICIATH
MpoBEpsiEeMOE MPEIOII0KEeHNEe, OLEHUBATh TMPABUIBLHOCTh MOPSIKA
NPOBEJCHUS HUCCIIEOBAHMS, J€JaTh BBIBOJbI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOJIOIEHUI U OIBITOB;

NPOBOJNUTH OMBITHI TIO HAOMIOACHUIO (PU3NYCCKUX SBICHUN WU
(bu3MYEeCKUX CBOMCTB Tell (M3y4YeHHEe BTOPOro 3akoHa HeloToHa, 3aKkoHa
COXpPaHEHHUsl PHEPIUH, 3aBUCUMOCTH MEpHoa KojeOaHUN MpPYKUHHOTO
MasiTHUKA OT MaccChl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aAMIUTATYIbl MaJIbIX KOJIeOaHWM, MPSMOJIUHEHHOE paclpoCTpaHEHHE
CBETa, paslio’)kKeHHWEe Oeloro cBeTa B CIEKTpP, H3yUYEeHUE CBOICTB
M300pakeHHsI B TNIOCKOM 3€pKajie U CBOMCTB M300paKeHUs MpeaIMeTa B
cobuparoieit TnH3e, HAOMI0ACHNUE CIUIOIIHBIX M JMHEHUYaThIX CIIEKTPOB
U3IyYEHUS): CaMOCTOSITENILHO COOMpPAaTh YCTAaHOBKY W3 HM30BITOYHOTO
Habopa 00OpyaOBaHUS, OINUCHIBATH XOJ OIbITAa U €ro pe3yJbTaThl,
(dbopMyIpOBaTh BHIBOJIBI;

OPOBOAUTH NPU  HEOOXOJUMOCTH CEpUI0 MPSIMBIX HU3MEpPEHUH,
ONpeseNsisi CpeqHee 3HAueHUE H3MEpSIeMON BeJIUYUHBI ((POKyCHOE
paccTosiHMEe CcOOMparoIiei JIMH3bI), OOOCHOBBIBATH BHIOOP criocoba
U3MepeHust (M3MEPUTENLHOTO MPUdopa);

NPOBOJNUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (DU3HUECKUX BEIMYUH C
UCIIOJIb30BAaHUEM IPSIMBIX M3MEPEHUHN (3aBUCHMOCTH IYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBM)KEHUHM 0€3 HaualbHOW CKOPOCTH, NEpHoja
KOJIeO0aHUI MaTeMaTHYeCKOro MasTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH
yria OTpaKEeHHUsl CBETa OT yIUIa MAJCHUS U yria MPEJIOMJICHUS OT yria



MajieHus): TUIAHUPOBATh KCCIIEIOBAHUE, CAMOCTOSITEIHLHO COOHMpaTh
YCTaHOBKY, (UKCUPOBATh PE3yJbTaThl MOJYYEHHONM 3aBHUCHUMOCTHU
($bu3nYecKUX BEIUYUH B BUJE TAOIUIl U TpaduKOB, JieaTh BBIBOABI MO
pe3yiibTaTaM UCCIEA0BaHNUS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MUYECKUX BEIWYUH (CpemaHss
CKOpPOCTh M YCKOPEHHE Tela TpPH PaBHOYCKOPEHHOM JIBIKCHUH,
YCKOpPEHHE CBOOOTHOTO MaJeHUSs, )KECTKOCTh MPYKUHBI, KOIPDUITUEHT
TPEHUSI CKOJIbKEHHUS, MEXaHHueckas paboTa M MOIIHOCTb, YacToTa U
MepuoJl KOJICOAaHWH MaTEMaTHYECKOTO W TMPYKWHHOTO MAasTHUKOB,
ONTUYECKasi cwia CcoOUparoliel JIMH3bI, paJuOaKTUBHBIA (DOH):
IJIAHUPOBATh U3MEPEHHS, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATh ~ M3MEPEHUs, CleAysd TNPEeJIO)KeHHOM  HMHCTPYKIIUH,
BBEIYHCIIATh 3HAYCHHWE BEIWYMHBI W aHAIM3WPOBATH IOJYYCHHBIC
PEe3yabTaThl ¢ YYETOM 3aJaHHOM ITOTPEIIHOCTA U3MEPEHN;

coOnoaTh MpaBWia TEXHUKH Oe3omacHocTH Tpu  pabote ¢
J1a00paTOPHBIM 000PYI0BaHUEM;

pa3nuyaTh OCHOBHBIC IPU3HAKK HM3YYCHHBIX (U3HUYECKUX MOJICIICH:
MaTepHuaibHas TOYKa, aOCOIIOTHO TBEPJOE TEIO, TOUCYHBIM MCTOYHHK
CBETa, JIy4, TOHKasl JIMH3a, TUIAHETapHasi MOJIeJb aToMa, HYKJIOHHAas
MOJIEJIb AaTOMHOTO SI/PA;

XapaKTepu30BaTh MPUHIUIBI JIEUCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOKMCTB C OMOpPOH HA WX OMHCAHHWSA (B TOM YHCIIC:
CIUAOMETpP, MATYMKW TIOJOKCHHS, PACCTOSIHHUSI U YCKOPEHHUS, PaKeTa,
9XOJIOT, OYKH, NEPHUCKON, (oToamnmapar, ONTHUYECKHE CBETOBOJIBI,
CIEKTPOCKOM, J03UMETp, Kamepa BuibcoHa), MCHONB3YyS 3HAHUS O
CBOMCTBaX (HU3MYCCKUX SBJICHHA W HEOOXOAUMBbIC (HU3HUUCCKUE
3aKOHOMEPHOCTH;



UCIIOJB30BaTh CXEMbl M  CXEMATHUYHbIE PUCYHKH  HM3YYEHHBIX
TEXHUYECKUX YCTPOWMCTB, U3MEPUTETBHBIX pubopoB u
TEXHOJIOTUYECKUX TMPOIECCOB TMPH PEIICHUH Y4eOHO-MPAKTHUYECKUX
3a/lay, ONTUYECKUE CXEMBbI JUIsl TIOCTPOCHUS U300paKEHU B IUIOCKOM
3epKajie U coOUparole JTMH3E;

MPUBOANTH TPUMEPHl  (HaXOAWTh HWH(DOpMaAIM0O O MpuMepax)
MPAKTUYECKOTO HCIIOJIb30BaHUsI (DU3UYECKUX 3HAHWUU B MOBCETHEBHOMN
KU3HU )11 o0ecrieueHns: 0€30MacHOCTU MPU OOpaIlleHUH C TPUOOpaMu
U TEXHUYECKUMU YCTPOUCTBAMHU, COXPAHEHUS 3JI0POBhS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOT0 TOBEJCHUS B OKPYKAIOLIEN CPELE;
OCYIIECTBJIATh TOHWCK WH(MOpMAIUU (U3HYECKOTO COJEpKAHHUS B
NuTepHeTe, caMoOCTOSATENHHO (QOPMYNIHPYST TOWCKOBBIM  3ampoc,
HaxoJWThb  IYTH  ONPEIENCHUS]  JOCTOBEPHOCTH  IOJYYEHHOMU
nHpOpMaIIMi Ha OCHOBE HMMEIOIIMXCS 3HAHUK U JIOMOJHHUTEIBHBIX
HMCTOYHUKOB;

UCIIOJB30BaTh MPU  BBINOJHEHUM Y4YE€OHBIX 3aJlaHUl  HAy4HO-
MOMYJISIPHYIO JIUTEpaTypy (PU3MYECKOTO CcoAepKaHus, CIPAaBOYHbBIC
Marepuaibl, pecypchl ceth  HMHTepHer, BianeTh  IpUEMaMH
KOHCHEKTUPOBAHUS TEKCTa, NpeoOpazoBaHus HHGOPMAIMU U3 OJHOU
3HAKOBOW CHCTEMBI B JAPYIYIO;

co37aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE
uH(MOpPMAITUU U3 HECKOJIIBKUX HCTOYHUKOB (PU3UUYECKOTO COICpPKaHUSA,
myOJIUYHO MPEACTABIIATh pe3yJIbTaThl IPOEKTHOM W
HCCIIE0BATENBCKON AEATEIBHOCTH, IPU 3TOM I'PAaMOTHO HMCHOJb30BATh
W3YYEHHBIM MOHATUHHBIN ammapaT H3ydyaeMoro pasiena (U3MKd u
COTIPOBOK/JIaTh BBICTYILICHHE IPE3CHTAIUCH ¢ YIETOM OCOOEHHOCTEH
ayIUTOPUU CBEPCTHUKOB.
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60.1HbL. 38YK (8u)
Mexanuueckue
BoyHEL. CBOMiCTBA
MEXaHUYECKHUX
BOJIH.
[IpononbHBIE N
MOTIEPEYHbIE
BOJIHBI

bu6mmoreka [IOK

https://m.edsoo.ru/ff
0Ob21fe

49

Ypok-
KoH(pepeHus
"MexaHn4ecKue
BOJIHBI B TBEPIOM
TeIe.
CelicMuueckue
BOJIHBI"

50

3BYK.
Pacripoctpanenne
U OTpa)KeHUE
3ByKa



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a

51

Ypok-
HCCIICIOBAHKE
"HabGmaronenue
3aBHCUMOCTH
BBICOTHI 3ByKa OT
YacTOTHI"

52

['poMKoOCTh 3BYKa
¥ BBICOTA TOHA.
AKycTryecKkui
pe30oHaHC

53

Ypok-
KoH(pepeHus
"VnpTpa3Byk u
nH(ppa3ByK B
IpHUpoJIe U
TexHUKe"

but6moreka [JOK
https://m.edsoo.ru/ff
0b23ca

54

ITonroroBka K
KOHTPOJIBHOM
pabore 1o Teme
"3aKOHEBI
COXpaHEHHS.
Mexanndueckne
KoJIEOaHUs U
BOJIHEI"

but6mmoreka [IOK
https://m.edsoo.ru/ff
0b25f0

55

KontponbHas
pabora 1o Teme
"3aKOHBI
COXPaHEHHUSI.



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca

Mexannueckue
KoJIeOaHus U
BOJIHBI"

56

DIIEeKTPOMATrHUT
HOe moJie u
3JIeKTPOMATHUTH
ble BOJIHBI (64)
DJIEKTPOMarHuTH
o€ MoJe.
DNEeKTPOMarHuTH
bI€ BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ob2abe

57

CBoiicTBa
21 eKTPOMaFHI/ITHI)I
X BOJIH

58

Ypok-
KOH(EpEeHIIUS
"lkana
3HCKTpOMaFHI/ITHBI
X BOJIH.
Hcnonn3oBanue
SHCKTpOMaFHI/ITHBI
X BOJIH JJIs
COTOBOM CB3H"

bubanoreka LJOK

https://m.edsoo.ru/ff
0b2fe6

59

Ypok-
UCCIIEJOBaHNE
"U3yueHune
CBONCTB
AJIEKTPOMArHUTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0b2c6be



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe

X BOJIH C
ITOMOIILIO
MOOMIILHOTO
tenepona"

60

Penrenue 3amau Ha
ompeieeHre
YacTOTHI U JJITHHBI
AJIEKTPOMArHUTHO
1 BOJIHBI

61

DNeKTpOMarHuTHa
s IPUPOJIa CBETA.
CkopocThb cBeTa.
Boanoseie
CBOIICTBA CBETa

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0b31d0

62

CBeTOBbBIE
siBjieHus (154)
3akonul
pacnpocmpaneHus.
ceema (6u)
Wcrtounuku cBeTa.
[IpsimonuHeliHOE
pacrpocTpaHeHue
cBeTa. 3aTMEHHS
Connua u JlyHsl

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0b3658

63

3aKOH OTpaKEHUS
cBeTa. 3epkaia.
Pemenue 3amau Ha
NIpUMEHEHUE

bu6mmorexa [JOK
https://m.edsoo.ru/ff
0b38c4



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0

3aKOHa
OTpaXCHUA CBCTA

64

[Ipenomnenue
cBeTa. 3aK0OH
MIPEIIOMJIICHUS
CBeTa

bu6moreka [JOK
https://m.edsoo.ru/ff
Ob3aea

65

ITonnoE
BHYTpECHHEE
OTpPa)KE€HUE CBETA.
Hcnonp3oBanne
ITOJIHOT'O
BHYTPEHHETO
OTpaXEHUA B
OIITHUYCCKHUX
CBETOBOJIAX

bu6moreka [JOK
https://m.edsoo.ru/ff
0b3c5c

66

JlaGoparopHas
paborta
"UccnenoBanue
3aBUCHUMOCTH yTJia
PETOMIICHUS
CBETOBOTO JIy4a
OT yTIJIa a/ICHUs
Ha IpaHuIe
"BO3JIyX-CTEKIIO

nn

67

Ypok-
KOH(EpEeHIIUS
"Ucnons30BaHue
ITOJIHOTO



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea

BHYTPEHHETO
OTPaKEHUS:
CBETOBOJIBI,
OITHKOBOJIOKOHHA
s CBSI3B"

Jlunzor u
onmuyeckue
npubopwl (64)

bubanoreka LJOK

68 JInH3bI hutps://m.edsoo.ru/ff
] 0b3f2¢
Onruueckas cuia
JIUH3BI
[TocTpoenue bu6mmoreka [JOK
69 | un3zo0paxeHuil B https://m.edsoo.ru/ff
JIMH3aX 0b444a
JlaGoparopHas
pabora
"Omnpenenenue
bu6mmoreka [IOK
doxycHOTO
70 paceTORHIA 1 https://m.edsoo.ru/ff
. 0b4206
ONTHYECKOM CHIIBI
cobuparomeit
JIAH3BI"
Ypok-
KOH(epeHus Bu6nuorexa IIOK
71 "OnTuyeckue https://m.edsoo.ru/ff
JIUH30BBIC OcOa7e
npubopsr”
72 | Tna3 kak bubmuorexa IIOK



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c

onrTuyeckas
cUCTeMa. 3peHue

https://m.edsoo.ru/ff
0b4684

73

VYpok-
KoH(pepeHus
"IledexTnl
3penust. Kak
COXPaHUTh
3penue"

74

Pasznoocenue
benoeco ceema 6
cnexmp (3u)
Paznoxenue
OeJoro ceera B
criekTp. OnbITHI
Hrrotona.
Crnoxenue
CIIEKTPaIbHBIX
LIBETOB.
Hucnepcus ceera

bub6mmoreka [JOK
https://m.edsoo.ru/ff
0cOf4c

75

JlaGoparopHas
pabota "OnbIThI
10 Pa3JI0KCHUIO
Oenoro ceera B
CIICKTp H
BOCIIPHUATHIO
I[BETa MPEIMETOB
IPH UX
HAOJIFOJEHUN

bu6moreka [JOK
https://m.edsoo.ru/ff
0c0Oe2a



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684

4epe3 LBETOBbIE
¢bunbTpH"

76

YpoK-npaKkTUKyM
"BonHOBBIE
CBOIICTBA CBETA:
JUCTIepCHs,
uHTephEepeHITUS 1
mudpaxus”

77

KBantoBbIe
siBjienus (174)
Hcnyckanue u
noznowjenue
ceema amomom
(44)

OnpITH
Pezepdopna u
TJIaHeTapHast
MOJIeJIb aToMa

bu6morexa [JOK
https://m.edsoo.ru/ff
Ocl2a8

78

[Toctynate! bopa.
Mogenps atoma
bopa

79

Hcnyckanue n
MTOTJIONICHHUE
CBeTa aTOMOM.
KBaHTBI.
JInnenyaTeie
CIIEKTPBI

bu6mmoreka [IOK

https://m.edsoo.ru/ff
Ocl44c

80

YPOK-IIPAKTUKYM

bubnuoreka [JOK



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8

"HabGmaronenue

https://m.edsoo.ru/ff

CIIEKTPOB 0c1550
ucmyckaHus"
Cmpoenue
amomHo2o s0pa bu6mmoreka [IOK
81 (6u) https://m.edsoo.ru/ff
PagnoakTHBHOCTH 0cl672
U e€ BUIbI
Crpoenue
bu6mmoreka [JOK
aTOMHOTO si/Ipa.
82 H https://m.edsoo.ru/ff
YKJIOHHAs 0cl8ac
MOJIeITh
PagnoakTuBHEIE bu6mmoreka [JOK
83 MIpEeBpAaILCHHS. https://m.edsoo.ru/ff
H30Tonbl Oclal4
Penrenue 3anau
bubanoreka LJOK
10 TEME:
84 "p https://m.edsoo.ru/ff
aJNO0aKTHBHBIC Oclbda
npeBpaieHus "
Ilepuo
85 proz
noJrypacmaaa
Ypok-
KOH(epeHIIUs
"PagnoaKkTUBHBIE bu6mmoreka [JOK
86 | wn3mydeHus B https://m.edsoo.ru/ff
IIPUPOAE, 0c2126
MEIHUIINHE,

Texuuke"



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550

87

Hoepnule peaxyuu
(64)

SnepHbie
peakuuu. 3aKOHBI
COXpaHEHUs
3aps10BOTO U
MacCOBOI'O YHUCEI

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oclc58

88

OHeprus CBs3U
ATOMHBIX SITIEP.
CBs13p Macchl U
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocld7a

89

Pewenne 3anau
10 TEME
"SAnepHbie
peakuun"

90

Peakuum cunTe3a
U JICJICHUS sI/IEp.
HNcTounuku
sHeprun CoHia
U 3BE3]1

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ocle88

91

Ypok-
KOH(pepeHuus
"AnepnHas
DHEpreTHKA.
JlenicTBus
PaAMOaKTUBHBIX
U3JIy4CHUH Ha
YKUBBIE



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58

OpraHu3Mbl"

92

IToaroroBka k
KOHTPOJIBHOM
pabore 1o Teme
"DNeKTpOMarHuTH
o€ MoJIe.
DJIEKTPOMArHuTH
bIC BOJIHBI.
KBaHTOBBIE
sABieHUA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c223e

93

KontponbHas
pabora 1o Teme
"DIeKTpOMarHiuTH
o€ MoJe.
DJIEKTPOMarHuTH
bI€ BOJTHBI.
KBaHTOBBIE
sBieHUA"

94

IloBTOpHUTEIBLHO-
00001aIOIIM I
MOYJIb (94)
[ToBTOpEHUE,
00001IEHHE.
JlaGopaTopHbie
paboThI IO KypCy
"BzaumonencTaue

n

TCII

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c245a

95

IToBTOpEHUE,

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e

000011IEHHE.
Pemenue
pacyYeTHBIX U
KayeCTBEHHBIX
3a71a4 10 TEME
"TeroBble
npotuecchl”

https://m.edsoo.ru/ff
0c2572

96

IToBTOpEHUE,
00001IEHHE.
Pemenne
pacyeTHBIX U
KauyeCTBEHHBIX
3aJa4 10 TeMe
"KIIJI TenaoBBIX
nBuraresuei”

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c2a22

97

IToBTOpEHUE,
000011ICHHE.
Pemenne
pacYeTHBIX U
KayeCTBEHHBIX
3a7a4 10 TEME
"KII1
3JIEKTPOYCTAaHOBO

K

but6mmoreka [IOK
https://m.edsoo.ru/ff
0c2b30

98

[ToBTOpEHUE,
00o0011eH1e.
JlaGopaTopHbie
paboThI [0 KYpCy

bub6mmoreka [JOK
https://m.edsoo.ru/ff
0c2c52



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572

"CBeTOBEIE
siBJIeHus"

99

[ToBTOpEHUE,
0000111ICHHE.
PaboTa ¢
TEKCTaMH 110 TEME
"3aKOHEBI
COXpaHEHHS B
MexaHuke"

bubanoreka LJOK

https://m.edsoo.ru/ff
0c2d6a

10

IToBTOpEHME,
000011IeHHE.
Pab6ora ¢
TEKCTaMH TI0 TEME
"Konebanusa u
BOJIHBI"

but6moreka [JOK
https://m.edsoo.ru/ff
0c2e82

10

[ToBTOpEHuUE,
000011IeHHE.
PaGora ¢
TEKCTaMH TI0 TEME
"CBeTOBEIE
sIBJIeHUs"

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c3044

10

[ToBTOpEHuUE,
00001IEHHE.
PaGora ¢
TEKCTaMU TI0 TeMe
"KBanToBas u
snepHast pusznka"



https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a

OBII[EE
KOJIMYECTBO
YACOB IO
[IPOTPAMME

102

27
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