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IHOACHUTEJIBHAA 3AIIMCKA

IIporpamma 1o ¢u3uKe Ha ypoBHE OCHOBHOI'O 00IIero oOpa3oBaHus COCTABICHA Ha OCHOBE MOJI0KEHUHN 1 TpeOOBaHUN K pe3ybTaTaM OCBOCHHUS
Ha 6a30BOM ypOBHE OCHOBHOW 00pa30BaTesbHON MporpamMmsl, rpenctaBieHHbIX B PI'OC 00O, a takxe ¢ yu€Tom ¢enepaabHol pabodeil mporpaMMel
Bocnutanus u Konueniuu npenogaBanus yueoHoro npeamera «dusukay.

Conepkanue mporpammbl 1o (usnke HampasieHO Ha (HOpMHpPOBAaHHE ECTECTBEHHOHAYYHOH TI'PAaMOTHOCTH OOYYArOIIUXCS M OPraHH3aluio
n3yudeHus: PU3UKU Ha JeTETLHOCTHON OcHOBE. B mporpamme 1o gpu3muke y4uThIBalOTCS BO3MOXKHOCTH Y4€OHOTO IPEMETa B peaIn3auy Tpe OOBaHHIA
OI'OC OOO Kk nuaHUpyeMbIM JIMYHOCTHBIM M METAlpeIMETHBIM pe3yJbTaTaM OOy4YeHMs, a TaKKe MEXIIPEIMETHbIE CBA3M €CTECTBEHHOHAY4HBIX
y4eOHBIX IPEMETOB Ha YPOBHE OCHOBHOTO 0011eT0 00pa3oBaHusl.

[IporpamMma mo ¢u3nke ycTaHaBIMBAeT paclpeaelieHue yueOHOro marepuana Mo rojgam ooOydenus (1o Kjaccam), MpeajaraeT MPUMEPHYIO
[IOCJIE0BATEIBHOCTh U3YUEHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHSI IIPEIMETHOIO COAEPKAHUSI U YUETE BO3PACTHBIX OCOOEHHOCTEHN 00ydaromuxcsl.

[Tporpamma o ¢usuke pazpaboTaHa C IEIbI0 OKa3aHWS METOJMUYECKOI MMOMOIIM YYHTEII0 B CO3JaHMU pabouell mporpamMMbl Mo ydeOHOMY
IpeIMETy.

®dusnka SABISETCS CHUCTEMOOOPa3yIOUIUM JUIsl €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, IMOCKOJIBKY (U3MUECKHE 3aKOHBI JIeXKaT B OCHOBE
IPOIIECCOB U SBJICHUN, U3y4aeMbIX XMMHUel, Ouosorue, actpoHoMueil u ¢usnyeckoil reorpaduei, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO KapTUHY
MUpa, MPeI0CTaBIIAET Hanbosee sCHbIe 00pa3libl MPUMEHEHUS HAYYHOIO0 METO/a MIO3HAHUSL, TO €CTh CII0c00a NMOMy4yeHUs JOCTOBEPHBIX 3HAaHUN O MHpE.

OpHa W3 IIaBHBIX 3a/1ad (U3NYECKOro 00pa3oBaHUS B CTPYKType 00IIero oOpa3oBaHHsS COCTOMT B (POPMUPOBAHUHU €CTECTBEHHOHAYYHOMU
TPaMOTHOCTH M UHTEpeca K HayKe Y 00 yUJaroluxcsl.

N3zyuenne ¢pu3uku Ha 6a30BOM ypOBHE MpEATNoIaraeT OBIaieH!e CIeIyIOIUMH KOMIETEHTHOCTSIMU, XapaKTePU3yIOLIMMH €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e HAY4YHO OOBACHATH SIBJICHUS,
e OICHHMBATH U IIOHUMATh 0COOEHHOCTH HAY4YHOTI'O UCCJICIOBAHUSA;
® HHTCPHPCTUPOBATH NAHHBIC U UCIIOJIB30BATh HAYUYHBIC JOKA3aTCIILCTBA JJIA ITOJIYUCHU S BBEIBOJOB.

Ienu n3ydenus GU3MKU HA ypOBHE OCHOBHOTO 001Iero oOpazoBaHus omnpeaeneHsl B Konuenuuu npenogaBanus yuyeOHoro npeaMera «Pusnkay
B oOpa3oBarenbHbIX oOpranuszanusx Poccuiickoit denepanuu, peanu3yrolIMX OCHOBHBIE OO0IIe00pa3oBaTelbHbIE MPOrPaMMBbl, YTBEPKIAEHHON
pemenreM Komerun Munucrepersa npocsenienus Poccuiickoit @eneparuu (mpotokoi ot 3 aekadps 2019 r. Ne [TIK4sH).



Hean n3yyenus pU3NKu:

e MPUOOPETCHHE WHTEpECa W CTPEMIICHHSI OOYYArOMIMXCS K HAYyYHOMY W3YYCHHIO MPUPOJBI, PA3BUTHUE MX WHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTE;

e pa3BUTHE NMPEJCTABICHUI O HAYYHOM METO/IC MO3HAHMS U (POPMHPOBAHUE HCCIICIOBATEIILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSIM;

e (opmMupoBaHHE HAYYHOT'O MUPOBO33PEHUS KaK Pe3yJIbTaTa U3yueHHUsI OCHOB CTPOCHHS MaTepuu B (PyHTaMEHTaIbHBIX 3aKOHOB (DH3UKU;

e (opMupoBaHHE PEACTABICHUN O PO (PU3UKHU JIJISl PA3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJIOTHH;

e pa3BUTHE TMPEACTABICHUI O BO3MOXKHBIX cdepax Oyaymied mpopeccCHOHANbHONW IEATEILHOCTH, CBS3aHHOW C (DM3HMKOM, MOATOTOBKA K
JabHEeHIeMy 00y4YeHHUIO B 3TOM HaIPABIICHHH.

Z[OCTI/I)KGHI/IG 9THUX ueneﬁ [IporpamMmel 110 (1)I/ISI/IK6 Ha YPOBHC OCHOBHOI'O O6IH€FO O6p8.30BaHI/I$[ obecneunBaeTcs PCUICHUEM CICAYIOIIUX 3ada4:

e MPHOOPETCHUE 3HAHUMN O JUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYECKHX, TEIUIOBBIX, AJICKTPHUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSIX;

e MPHOOPETCHUE YMEHHI ONUCHIBATH U OOBSICHITH (PU3NYECKUE SIBICHUS C UCIIOJIH30BAHUEM ITOJTYUYCHHBIX 3HAHUIA,

° OCBOCHHEC MCTOA0OB PpCHICHUSA HpOCTefIHIHX paC‘-IéTHI)IX 3aga4d C HUCIHOJIb30BAHHUEM (1)I/I3I/I‘~I€CKI/IX MOﬂeHeﬁ, TBOPYCCKHUX H IMPAKTHKO-
OpPHECHTUPOBAHHBIX 3371ay;

° Pa3sBUTHUC YMCHI/Iﬁ Ha6JIIOI[aTI) IMPUPOAHBIC ABJICHUA W BBIIIOJHATH OIIBITHI, na60paT0pHHe pa6OTI)I N 3KCIICPUMCHTAJIBHBIC HCCJIICAOBAHUA C
UCIIOJIb30BAHUEM H3MEPHUTEIBHBIX IPUOOPOB;

e OCBOCHHE TPUEMOB pabOTHI ¢ WH(MOpMaNUeld (PU3NISCKOro COICpKaHUs, BKIIFOUas HH(MOPMAIMIO O COBPEMEHHBIX JTOCTIKEHUSX (DU3HKH,
aHaJlM3 U KPUTUYECKOE OlIEHWBaHKE HH(POPMAIIUY;

e 3HAKOMCTBO cO cdepamu mpodhecCUOHATHLHON NIEeATeTbHOCTH, CBI3aHHBIMU C (PU3MKOW, U COBPEMEHHBIMH TE€XHOJIOTHSIMU, OCHOBAaHHBIMU Ha
nocTxeHusX ¢puznyeckoil Hayku. Ha wusydenue ¢usmku( 0a30BbIi ypoBEHb) Ha YpOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUs OTBOJIUTCS B 9
kiacce -102 gaca( 3 yaca B Hezeo)

COJAEPKAHUE OBYYEHUA

9 KJIACC

Paznea 1. Mexann4ueckue siBJIeHHUS.

Mexanuueckoe aBmkeHue. MarepuanbHast Touka. CucremMa otcuéra. OTHOCHUTENBHOCTh MEXAHMUYECKOTO JBWKEHMs. PaBHOMepHOe
IpsIMOJIMHEIHOE ABM>KeHne. HepaBHOMeEpHOE NpsiMoInHENHOe ABrkeHHE. CpeaHsisi © MTHOBEHHAs CKOPOCTh TeJla IPU HEPABHOMEPHOM JABH)KEHUU.



Yckopenue. PaBHOyckopeHHOE mpsiMosnHeHOe BrkeHue. CBoOoaHOe mageHue. OnbITel [ anmes.

PaBHOMEpHOE NIBUKEHHUE IO OKpY)HOCTH. [lepnon u yacrora oOpamienus. JIuneinas u yriaosast ckopoctu. LleHTpocTpeMuTebHOE YCKOPEHHE.
[Tepsriii 3akoH HetoToHa. Bropoii 3akon Hetotona. Tpetuii 3akod HeroToHa. [IpyHUMn Cyneprno3uiiuu Cul.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHHS CKOJIbKEHHS, CHjla TPEHHUsI IOKOS, IPYTUe BUIbI TPEHUSI.

Cuna TsSKeCTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpeHHe cBoOoaHOro maaeHusd. [IBumxenue muaHeT Bokpyr Connua. [lepBas kocmuueckas
ckopocTh. HeBecoMocTh U mieperpys3Kku.

PaBHOBecue MartepuanbHOU TOYKU. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOro Tena ¢ 3aKPeryiEHHOM OChI0 BpalieHUs. MOMEHT CHUJIBL.
LenTp TsoxecTu.

Nmnynec Tena. U3menenue umnynbca. UMnynbsc cuiibl. 3aKOH COXpaHEHUs UMITYJbca. PeakTHBHOE IBUYKEHUE.

Mexanunueckass pabora ¥ MOIIHOCTb. PaboTa cui TsbKecTH, ynpyroctd, TpeHus. CBsizb sHepruu u pabotsl. [loTeHnuanbHas sHeprus tena,
IIOAHATOrO HaJ IMOBEPXHOCTBHIO 3eMiM. lloTeHnmanbHass 3Heprus cxkaroi npyxuHbel. KnHernueckas sHeprus. Teopema O KMHETHYECKOM JHEPTUU.
3aKOH COXpaHEHMSI MEXaHUYECKON DHEPTHUH.

Jemoncmpayuu.

HabitoieHne MexaHn4ecKoro JBUKEHHS Tejla OTHOCUTENBHO PAa3HBIX TEJ OTCUETA.

CpaBHeHue nmyTel 1 TPaeKTOPUI ABUKEHHS OJTHOTO U TOTO K€ TeJa OTHOCUTENIBHO Pa3HbIX TNl OTCUETA.
N3mepenue ckopocTy U YCKOPEHUSI IPSMOJIMHEHHOTO JIBUKEHUSI.

HccnenoBanue Npu3HaKoB PaBHOYCKOPEHHOTO JIBUKEHUS.

Habntoienne ABM>KEHUS Tela 1Mo OKPY>KHOCTH.

Habmtonenne MexaHWYeCKMX SBICHHH, MPOUCXOAANMX B cucteMme orcuéra «Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUXKEHHHU
OTHOCHUTENIbHO KaObuHeTa PU3NKHU.

3aBHCUMOCTh YCKOPEHUS Teja OT MaccChl Teja U ICUCTBYIOLIEH Ha HETO CHJIBL.

Habutoienne paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU Tell.

M3meHeHue Beca Tesa Ipu YCKOPEHHOM JIBHXKEHHH.

10 [lepenaya ummynbca Npu B3auMOIEHCTBUU Tell.

11. ITpeoOpa3oBaHusi S3HEPTUH MIPH B3aUMOACHCTBUH Tell.

12. CoxpaneHne UMIysbca Py HEYIIPYTroM B3aMOICHCTBUH.

ook wnE
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13. CoxpaneHnre umMnysbca npu abCONIOTHO YIIPYTroM B3aUMOICHCTBUH.

14. HaGmtoieHre peaKTHBHOTO JBUKCHHUSI.

15. Coxpanenue MeXaHUYECKON SHEPTUH ITPU CBOOOTHOM Ta/ICHHH.

16. CoxpaHeHre MEXaHUYECKOW SHEPTUH NP ABMIKEHUH TeJa MO ICHCTBUEM TTPY)KUHBI.

Jlabopamopuvie pabomul u onvimol.

KoHcTpynpoBanue TpakTa Juisl pa3sroHa U JAJIBHEUIIEr0 paBHOMEPHOTO ABUKCHUS IAPUKA UM TEIIEKKH.
Omnpenenenne cpeHel CKOPOCTH CKOJIBKEHUS OpycKa MM IBMKEHHS IIapHKa 110 HAKJIOHHOM TUIOCKOCTH.
Omnpenenenue yCKOpeHUs Teja IMPHU PaBHOYCKOPEHHOM JBM)KEHUH 110 HAKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBI)KEHHH 0€3 HayallbHOI CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM MPHU PAaBHOYCKOPEHHOM IBM)KCHHWU 0€3 HAYaJIbHOW CKOPOCTH IIYTH OTHOCATCS KakK psij HEUETHBIX YHCEN, TO
COOTBETCTBYIOIINE POMEKYTKH BPEMEHHU OINHAKOBBI.

HCCH@I{OB&HHG 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBKCHUSA OT CUJIbI HOPMAJIBHOT'O JABJICHUS.

Omnpenenenne K03pPUINCHTA TPEHUS CKOJIBKECHHSL.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenne pabOTHI CHIIBI TPEHHUS TIPH PABHOMEPHOM JIBUYKEHUH TeJla 110 TOPU30HTAILHON TOBEPXHOCTH.

10 Omnpenenenne pabOTHI CHITBI YIIPYTOCTH MPH MOIBEME TPY3a € HCIIOJIb30BAaHHEM HETIOABIKHOTO U TTOIBHYKHOTO OJIOKOB.
11. M3yueHue 3akOoHa COXPAHEHUS SHEPTHH.

arLONOE
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Pazgen 2. Mexannueckune KoJe0aHUA M BOJIHBI.

KonebarenbHoe asuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHUI: EpUOJI, YaCTOTa, aMILTUTYyJa. MaTeMaTnyeckuil U MpyKUHHBIA MasTHUKHU.
[IpeBpartiieHre SHEPrUU IpU KOJIeOATEIbHOM JBUKEHUH.

3aryxatomue KonebaHus. BbpiHyxJIeHHble Konebanusi. PezoHanc. MexaHndeckue BosHbl. CBOHCTBa MexaHM4YeckMX BOJIH. IIpomosibHble n
IIONIEPEYHbIE BOJIHBIL. JIJIMHA BOJIHBI U CKOPOCTH €€ paclpoCcTpaHeHUs. MeXaHN4YeCKHEe BOJIHBI B TBEPIOM TeEJE, CEHCMUYECKUE BOJIHBI.

3ByK. 'pomMKkOCTh 3ByKa U BbicoTa ToHA. OTpaykeHue 3Byka. MHGpa3Byk u yabTpa3ByK.

Jemoncmpayuu.

1. HaGmroneHue koneOaHUM T MO/ IeWCTBUEM CHIIBI TSDKECTH M CUITBI YIIPYTOCTH.
2. Habmonenue xonebanuii rpy3a Ha HUTU U Ha TIPY>KUHE.
3. HaOmroneHue BRIHYKIECHHBIX KOJIeOaHUHN U pe30HAHCA.



4. PacnpocTpaHeHue NPOAOJIbHBIX U NONEPEYHBIX BOJIH (Ha MOJEIN).
5. HabmroneHue 3aBUCMOCTH BBICOTHI 3ByKa OT YaCTOTBI.
6. AKYCTHYECKHI pe30HaHC.

Jlabopamopnusie pabomot u onvimel.

OmnpezeneHue 4acTOThI U IEPHOAA KoeOaHUH MaTeMaTUYECKOr0 MasiTHUKA.

Onpenenenre 4acToThl ¥ Mepro/ia KoueOaHuil IPYKMHHOTO MasgTHHKA.

HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIEOaHNH MOABEIICHHOTO K HUTH I'Py3a OT JUIMHbBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpHOA KOIeOaHUH PY>KUHHOTO MasgTHUKA OT MAacChl Tpy3a.

IIpoBepka HE3aBUCUMOCTH IIE€pHO/Ia KoJeOaHuil rpy3a, MOIBEIIEHHOTO K HUTH, OT MaccChl Irpys3a.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD IIEpH0/ia KoieOaHUM NPYKMHHOTO MasiTHUKA OT Macchl Ipy3a U AKECTKOCTU MPYKUHBIL.
W3mepenue yckopeHust CBOOOIHOTO MaeHuUs.

NogakrowdhE

Pa3nea 3. DiiekTpoMarHuTHoe 1oJie ¥ 3J1eKTPOMATHUTHBIE BOJIHBI.

3JI€KTpOMaFHI/ITHOC IIOoJIC. 3JICKTpOM3,FHHTHBI€ BOJIHBI. CBOMCTBA SJICKTPOMArHUTHBIX BOJIH. IIxama OJICKTPOMArdMuTHBIX BOJIH. Hcnonp3oBanue
QJICKTPOMArdMuTHLIX BOJIH IJIA COTOBOM CBSI3H.

9HeKTpOMaFHI/ITHaH Impupoaa CBETa. CKOpOCTL cBeta. BoaHOBEIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CaoiicTBa 31EKTPOMArHUTHBIX BOJIH.
2. BomnHoBEIE cBOICTBA CBETA.

Jlabopamopuvie pabomsl u onvimol.
1. H3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOIIBI0 MOOMIHHOTO TenedoHa.
Paznean 4. CBeToBbIE SIBJICHMS.

JlyueBas mozens ceta. Mcrounuku cBera. [Ipsmonuneiinoe pacnpoctpanenue cBeta. 3atMenus Connua u JIynsl. Otpaxenue cBeta. [lnockoe
3epKaJio. 3aKOH OTPAXKEHHUS CBETA.



IIpenomiienne cBera. 3akoH npenomiieHus ceera. [loaHoe BHyTpeHHEe oTpakeHHe cBeTa. Mcrnonb30BaHUE MTOJIHOTO BHYTPEHHETO OTPaKEHUS B
OINTUYECKUX CBETOBOJAX.

JInnza. XOI[ nyqeﬁ B auH3e. OnTHYecKas cCHucTeMa (bOToannapaTa, MHKPOCKOIIa U TCJICCKOIIA. I'ma3 kak onTHyeckas CHCTEMa. BJ'II/I30pyKOCTI) n
AaJIbHO30PKOCTD.

Pasnoxenue Oenoro csera B CIICKTP. Omnebitel HeroToHA. CosxeHue CIICKTpaJIbHBIX IBETOB. HI/ICHepCI/IH CBCTaA.

Hemoncmpayuu.

[IpsamosinHEHOE pacCIpOCTPAHEHHE CBETA.

OTtpaxkeHue cBera.

[Tonyuyenue n300paskeHH B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

OnTuyeckuii CBETOBO/I.

Xon nydeit B cobuparoieit muH3e.

XoJ 1y4deil B pacCEeMBalOIIEH JIMH3E.

[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.

. Ilpunuun pevictBus oToamnmnapara, MUKPOCKOIIa U TeJIECKOa.
10. Mopens rnasa.

11. PaznosxeHue 6€10ro CBeTa B CIIEKTP.

12. Tlony4yenue 6enoro cBeTa Mpu CIOKEHUU CBETa Pa3HBIX 1[BETOB.

©CoNo~WNE

Jlabopamopuvie pabomol u onvimel.

HccnenoBanue 3aBUCUMOCTH yIila OTPaKEHUSI CBETOBOTO JIy4a OT yIJia MaJleHHs..

N3yuenne xapakTepUCTHK U300paXKeHus MpeMeTa B IJIOCKOM 3epKaje.

HccnenoBanue 3aBUCUMOCTH yIila IPEJIOMIIEHHs CBETOBOTO JIyda OT yIjla MaJeHUs Ha IPAHUIIE «BO3TyX—CTEKIION.
[Tonmy4yenne n300pa>keHU C MOMOIIBIO COOMPAOLIEH JTHH3HI.

Onpenenenne GOKYCHOTO pacCTOSHUS U ONITUYECKOM CHIIBI COOMpAOILEH JINH3BI.

OMnBITH IO PA3NIOKEHHUIO OENIOTo CBETa B CHEKTP.

OnBITHI IO BOCTIPUSITHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPHI.

NooakrowhE

Pa3nen 5. KBanroBble siBJIeHHS.



OmnswiThl Pesepdopna u mmaneraprast Mojenb atomMa. Monens atoma bopa. Mcnyckanue u mornomieHue cBera aromoM. KanTtel. JIuHelyaTbie
CIEKTPHI.

PaI[I/IoaKTI/IBHOCTI). AJ'II)(ba, Oera- u ramMmma-u3JIyudCHUs. CTpOCHI/IC dTOMHOI'O0 s1apa. HYKJ'IOHHaH MOACIIb AaTOMHOI'O sdapa. H3oTomEl.
PaI[I/IoaKTI/IBHBIC IpCBpalICHUA. HepI/IOI[ mojypaciiajia arTOMHBIX SAACP.

H,I[epHBIC pPE€aKknuu. 3aKOoHEBI COXpPAaHCHHUA 3apAa0BOTO U MAaCCOBOI'0 4YHCECIIL. 3Hepr1/1;1 CBs3H aTOMHBIX SAOCP. CBs13p MacChl U OHEPIHUH. PeaKI_II/II/I
CHUHTC3a U ACJIICHUA AICP. HcrouHuku SHECPruu COJIHLIa U 3BE3I.

SAnepHas sHepreTuka. JleMcTBUsA paAMOAKTUBHBIX U3JIy4CHUN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CreKTpbl U3ITy4eHUs U MOTIOIIECHUS.

CrieKTphl pa3HyuHbIX T'a30B.

CrexTp Bomopo/a.

Habmonenue TpekoB B kamepe BunbcoHa.

Pabora cuérurka HOHU3UPYIOMINUX U3ITYUEHHH.

Perucrpanus nznydeHust npupoAHbBIX MUHEPATIOB U MTPOIYKTOB.

oo wdE

Jlabopamopuwvie pabomol u onvimol.

1. HaOnroneHue CIUIOMIHBIX M IMHEHYATHIX CIIEKTPOB U3IYUEHUS.
2. WccnenoBaHue TPEKOB: H3MEPEHUE SHEPTHH YACTHIIBI IT0 TOPMO3HOMY ITyTH (110 oTorpadusm).
3. H3mepeHue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBbHO-000011IAKO M MOLYJIb.
[ToBTOpHUTENEHO-0000IIAOIINIT MOTYJIb MIPEAHA3HAYEH /I CHCTEMAaTHU3aIlii U 0000IIEHUs TTPEIMETHOTO COACPIKAHUS U OTBITA JACATEIHHOCTH,
MpUOOPETEHHOTO TPU W3YYEHHUU BCEro Kypca (U3MKH, a TakKe A MOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY JK3aMeHy MO (U3HKe s

oOyuaroiuxcsi, BHIOPaBIINX ATOT y4eOHBIN PEIMET.

[Ipn u3yyeHU TaHHOTO MOAYJSI PEANHU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUIBI ACSITEILHOCTH, HA OCHOBE KOTOPHIX 00ECIIEUMBACTCS JOCTUKEHUE
NPEIMETHBIX M METalpeIMETHBIX IJIAHUPYEMBIX pPE3ylbTaTOB OOy4YeHHs, (OPMHPYETCS €CTECTBEHHOHAYYHAATPAMOTHOCTb: OCBOCHHE HAyYHBIX



METOJO0B HUCCICOOBAHMHA SIBIICHUI nmpupoabl U TCXHUKH, OBJIAACHHUC YMCHUAMH 00BACHATH (1)PI3PI‘-I€CKI/I€ SAIBJICHUS, NMPUMCHAA IOJYUCHHBIC 3HAHUA,
pfmaTth 3aJa4r, B TOM YHUCJI€ KAYCCTBECHHBIC U OKCIICPUMCHTAJIBHEBIC.

HpI/IHL[I/IHI/IaJ'II)HO I[CHTCJ'IBHOCTHBII‘/'I XapakTEep JAaHHOI'O pa3aciia pCalu3ycTcCs 3a CUéT TOro, 4To o6yqa}oumec;1 BBIIIOJIHAIOT 3aJlaHHsA, B KOTOPbIX
UM IIpCJ1aracTcs:

Ha OCHOBC IIOJTYYCHHBIX 3HAHHUH paciio3HaBaTb U HAYYHO OOBACHATH (l)I/I3I/ILIeCKI/Ie SIBJICHHS B 01<py>1<a10mel71 Mpupoac u HOBCGHHCBHOﬁ KHU3HU,

WCIIOJIb30BaTh HAyYHBIE METOJbI WCCIACAOBAHHUS (PU3MUECKHUX SIBJICHHA, B TOM YHCJIC JJIS MPOBEPKH TUIIOTE3 W TOJYYCHHS] TEOPETHUECKHUX
BBIBOJIOB;

OOBICHATH HAaY4YHBIC OCHOBBI HanOoJIee Ba)KHBIX IIOCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOHOFHﬁ, HaImpuMmep, MpPaKTHYCCKOro HCIIOJIb30BaHUA PA3JIMYHBIX
HCTOYHHUKOB SHCPIrur Ha OCHOBEC 3aKOHA PCBpAICHUS U COXPAHCHUSA BCEX U3BCCTHBIX BUAOB SHCPIUn.

IIVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA IIPOI'PAMMBI IO ®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

N3yuenue ¢us3nku Ha ypOBHE OCHOBHOTO 00IIero 0Opa30BaHHsS HAMPABICHO HA JOCTMIKEHUE JIMYHOCTHBIX, METANMPEIMETHBIX U MPEIMETHBIX
00pa30BaTEeNbHBIX PE3YIHTATOB.

B pesynbrare uzydenus QUMK Ha ypoBHE OCHOBHOTO 00IIIero 00pazoBaHus y o0yyaromnierocst 0yayT chOpMUPOBAHBI CIIEAYIOIINE THYHOCTHBIE
pe3yibTaThl B YACTH:

e 1) naTpHOTHYECKOr0 BOCTIMTAHMSA:

e —TIPOSIBJICHHE MHTEpECa K HUCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUNCKON (DU3NYECKON HayKU;

e —IIEHHOCTHOE OTHOIICHUE K TOCTUKECHUSIM POCCUNCKUX YUEHBIX-(PU3HKOB;

e 2) rpa’kIAHCKOr0 H yXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMSA:

e —TOTOBHOCTh K AaKTUBHOMY YYacTHI0O B OOCYXJIEHHUU OOIIECTBEHHO3HAUMMBIXH OSTHYECKHX MpOOJIEM, CBSA3aHHBIX C MPAKTHUYECKUM
MIPUMEHEHHEM JIOCTHKEHUN (PU3UKH;

e —0CO3HaHUE BAXXHOCTH MOPAJIBLHO-3TUYECKUX MPUHIIUIIOB B AESITEILHOCTH YUEHOTO;

e 3)3CTETHYeCKOro BOCIIMTAHMS:

e  —BOCHPHUATHE ICTETUYECKUX KauecTB (PU3NYECKON HAYKH: €€ TApMOHUYHOTO MTOCTPOEHHSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;



e 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

e —OCO3HAaHUE IIEHHOCTH (HU3UYECKOW HAyKHM KaK MOIIHOTO HHCTPYMEHTa MO3HAHUS MHpa, OCHOBBI Pa3BUTHSA TEXHOJIOTHMH, BaKHEIien
COCTaBJISIIOLICH KYIbTYpHI,

. —pa3BUTUC HaquOﬁ J110603HaTeJIBHOCTI/I, HHTEpECCAa K HCCHGHOBaTGHBCKOﬁ JACATCIIbHOCTH,

e 5) popMupoBaHus KyJbTYPbl 310POBbS U IMOUMOHAJIBHOI0 0JIATONOTYyYHS:

e —OCO3HaHHWE LIEHHOCTH 0e30macHoro odpas3a JKM3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHpPE, BKHOCTH IMPaBHJ OE€30MaCHOTO MOBEACHUS Ha
TPAHCIIOPTEC, HA A0pOorax, € 3JICKTPUYCCKUM U TCIJIOBBIM O6OPYI[OBaHI/IeM B JOMAIIHUX YCIIOBUAX;

e —cOpMUPOBAHHOCTH HaBbIKa pediiekcru, MpU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO e MpaBa y IPYroro 4eaoBeKa;

e 6) TPY10BOI0 BOCIIUTAHMSA:

e —aKTHUBHOE YYacTHE€ B PEHICHMM MPAKTUYECKUX 3a/ad (B paMKax ceMbd, 00pa3oBaTelbHOM OpraHu3aluu, ropoja, Kpas) TEXHOJIOTUYECKOU U
COLIMAJIbHOW HAMPABIEHHOCTHU, TPEOYIOIIUX B TOM YKCie U (PU3MUECKUX 3HAHUM;

e —HHTEpeC K MPaKTHYECKOMY U3Y4YEHUIO podeccuii, CBI3aHHBIX C (PU3UKOMH;

e 7)3K0JIOTHY€CKOI0 BOCIIUTAHUS:

. —OpucHTAalHA Ha NIPUMCHCHUC (1)H3H‘~I€CKI/IX 3HAaHUH AJid pCIICHUS 3aaa4 B O6J'IaCTI/I Opr)KaIOHIGﬁ CpCabl, IJIaHUPOBAHUA IMOCTYIIKOB U OLICHKHU
HX BO3MOXHBIX MOCJICICTBUI JJIS1 OKPYKAIOILIEH CPEIbl;

e —0OCO3HaHUE II00aNIbHOTO XapaKTepa HIKOJIOTHUECKUX MPOOIEM U MyTel UX pEeIICHNUS;

e §8) aganTanum K U3MEHAIIMMCS YCJIOBHAM COLUAIBHON H IPUPOAHOI cpelbl:

e —MOTPeOHOCTh BO B3aWMOJEWUCTBUU IPHU BBHIMOJHEHUH HCCIEJOBAHUNM MU TPOEKTOB (DU3UYECKOW HAMPABICHHOCTH, OTKPHITOCTH OMBITY H
3HAHUSM JPYTHX;

[ —IIOBBIIICHHUEC YPOBHA CBOEH KOMIIETEHTHOCTH qgCpe3 MPAKTUUCCKYIO ACATCIIBHOCTD,

e —TOTPeOHOCTH B POPMHPOBAHUH HOBBIX 3HAHUH, B TOM Uncie GOpMYyIUPOBAThH UIEU, TOHATHUS, TUIIOTE3bI O GU3NYECKUX OOBEKTAX U SIBICHUSAX;

e —OCO3HaHUE Ne(PUIUTOB COOCTBEHHBIX 3HAHHUM U KOMIETEHTHOCTEH B 00JIaCTH (PU3UKU;

e —TUIAHUPOBAHUE CBOETO PA3BUTHS B IPHUOOPETEHUHU HOBBIX (PU3MUECKUX 3HAHUM;

o —CTPEMIJICHHUC aHAJIM3UPOBATH U BBIABJIIATH B3aUMOCBSA3U NPHUPOIBLI, 06IH€CTBa 1 5KOHOMHKH, B TOM YHCIIC C HCIIOJIB30BaHHEM (1)I/ISI/IT-I€CKI/IX
3HAHUIM;

e —OLIEHKA CBOMX JICHCTBHI ¢ yU€TOM BIUSHUS HA OKPYKAIOLIYIO CPENY, BO3MOKHBIX TTI00AIbHBIX TOCIECTBUH.

METANIPEIJMETHBIE PE3YJIbTATBI

B pesynbTate ocBoeHus mporpamMmbl Mo (U3MKE Ha YPOBHE OCHOBHOrO o0miero oOpa3oBaHHs Yy oOydaromierocs OyayT cpOpMHpPOBaHBI
MeTanpeaAMeTHbIe pPe3yJbTaThl, BKIIOYAIOIINE T03HABATEIbHbIC YHUBEPCAIbHBIE ydeOHbIEe AEHCTBU, KOMMYHHKAaTHBHBIC YHUBEPCAJIbHBIC YUeOHBIE
IEUCTBHS, PETYISTHBHBIC YHUBEPCAIbHBIC YI€OHbIE ICHCTBHS.



ITo3HaBaTe/IbHbIe YHHMBEpPCAJIbHbIE y4eOHble AeiiCTBUS

Ba3oBble Jjornyeckue aeicTBHA:

e BBIABIIATH U XapaKTEPHU30BATh CYIIECTBEHHBIEC TPU3HAKU OOBEKTOB (SIBICHUN);

e YCTaHABJIMBATh CYIIECTBEHHBIN NMPU3HAK KJIacCU(UKALIUN, OCHOBAHUS 7151 00OOIICHUS U CPAaBHEHHS,

e  BBISBIISTH 3aKOHOMEPHOCTH U IIPOTHUBOPEYHS B pacCCMAaTPpUBAEMBbIX (DaKTaX, JAHHBIX U HAOJIIOJEHUAX, OTHOCAIIUXCS K (DU3UUECKUM SIBIICHUSIM;

e BBIABIATH NPUUYMHHO-CIECICTBEHHBIC CBS3M MPU H3y4YEHUU (PUINYECKUX SBICHUN M IMPOLIECCOB, J€NaTh BHIBOJBI C HCIOJIB30BAHUEM
JETYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUEHUH, BBIIBUTATH TUTIOTE3bI O B3AaMMOCBSI3SIX (DH3MYECKUX BEITUYHH;

e CaMOCTOATEIHHO BBIOMpPATH CIIOCOO pelleHus yueOHOU ¢du3nyeckoil 3aaun (CpaBHEHHE HECKOJIBKUX BapHAHTOB pEIIeHHs, BHIOOp Hambosee
MOAXOSIIETO C YYETOM CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTelbcKue AeiiCTBHS.

e HCIOJB30BaTh BOIPOCHI KaK UCCIIEOBATENbCKUIM HHCTPYMEHT ITO3HAHUS;

e TPOBOJUTH IO CAMOCTOSTENILHO COCTaBICHHOMY IIJIaHY OIIBIT, HECIOKHBIN (PU3MUECKUN HIKCIEPUMEHT, HEOOJIBIIIOE NCCIIEIOBaHUE (PU3NUECKOTO
SIBJICHMS,

e OLIEHMBATh Ha IPUMEHUMOCTh U IOCTOBEPHOCTh MH(OPMALINIO, TOJYYEHHYIO B X0/1€ UCCIIEJOBAHMSI WU SKCIIEPUMEHTA;

e CaMOCTOATENIBHO (pOpMYIIMpPOBATH 000OIIEHNS U BBIBOJIBI IO Pe3yiIbTaTaM NMPOBEAEHHOTO HAOIIOJCHUS, OIIbITA, UCCIIEI0BAHUS;

e IPOTHO3UPOBATH BO3MOXKHOE JlajbHeIIee pa3BUTHE (PU3MUECKUX MPOLECCOB, a TAK)KE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

e MPUMEHSTH PA3NIUYHBIC METOJIBI, HHCTPYMEHTHI U 3aMIPOCHI PU MOUCKE U 0TOOpe MH(MOPMALIUY WK TAHHBIX C YIETOM MPEIOKEHHON yueOHON
dbuznveckoit 3a1aumn;

e  AHATU3UPOBATH, CUCTEMATU3UPOBATH M HHTEPIPETHUPOBATH HHPOPMAIIHIO PA3TUIHBIX BHIOB U (JOPM MPEICTABICHHUS,

[ CaAMOCTOSATCIIBHO BBI6I/IpaTI) ONTUMAJIBHYIO (bOpMy IpCACTaBJICHUA I/IH(i)OpMaHI/II/I U WUIIOCTPUPOBATH PCIIACMBIC 3aJadrd HECIOXXHBIMU
CXeMaMHu, IuarpaMMaMu, HHOU TpaduKoi U X KOMOUHAIIUSMHU.

KoMMyHHKaTHBHBIE YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUA:



e B X0/€ 00CYXIeHHsS y4eOHOTO MaTepHuala, pe3ylbTaToB JIAOOPATOPHBIX PabOT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOi
TEMBI 1 BBICKa3bIBaTh WICH, HAIlEJICHHBIC HA PEIICHNE 3a/1a4 U TOAIep KaHie OJIaroKeaaTeIbHOCTH OOIIEHHS;

e COIIOCTaBJIATH CBOM CYXKACHHUS C CY)KICHUAMH JIPYTHX YYaCTHUKOB JUANIOTA, OOHAPY)KUBAThH PA3IIMUUE U CXOICTBO MO3UIIHIA;

e BBIPAXATh CBOIO TOYKY 3PCHHUS B YCTHBIX U MMCHbMEHHBIX TEKCTAX;

e MyOJWYHO MPEACTABIATH PE3YJIbTATHI BBITOJHEHHOTO (PU3HMUECKOTO OMBITA (IKCIIEPUMEHTA, NCCIIETOBAHMS, IPOCKTA);

e TIOHMMATh U MCIIOIH30BATh MPEUMYILECTBA KOMaHIHON U MHIUBUIYaIbHOW pabOThI IPU PEIICHUH KOHKPETHON (pU3NYecKOi IpoOIeMbl;

e MPHUHUMATH IIETTM COBMECTHOH JEATEIbHOCTH, OPTaHU30BBIBATh JACHCTBHS MO €€ JOCTIKEHHIO: PaCIpeAessaTh POJiM, 00CYXKIaTh MPOLECCHl U
PE3yNbTaThl COBMECTHOW paboThI, 00001IaTh MHEHHSI HECKOJIBKUX JIFOJICH;

e BBINOJHATH CBOIO YacTh Pa0OTHI, JOCTHUTrasi KAUECTBEHHOTO pe3yjIbTara M0 CBOEMY HAIPABICHUIO U KOOPAWHHUPYS CBOM JEHCTBUS C IPYTHMMHU
YJIeHAaMUA KOMaH/Ibl;

e OLICHMBATh KAYECTBO CBOETO BKJIaJa B OOIIMII MPOIYKT MO KPUTEPHSIM, CAMOCTOSATEIILHO C(HOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBH L.

PeryasiTuBHbIe yHHBepcaibHbIe y4eOHbIe AeiicTBUSA

Camoopranuzanmusi:

e BBIABIIATH NPOOJIEMBI B )KU3HEHHBIX U Y4EOHBIX CUTYyallUsX, TPEOYIOIIMX I pelieHus] GU3NUYECKUX 3HAHUI;

e OpPUEHTHPOBATHCS B PA3IMUHBIX MOJXOAAX MNPUHATHS pEUIeHUH (MHAWBUAYAIbHOE, NMPHUHATHE pPELIeHHs B TpyIMIe, NPUHATHE pEeHIeHUi
rpymIoi);

e  CaMOCTOSATEJIbHO COCTaBJATh AJTOPUTM peIleHHs (QU3MUECKOW 3ajjaud WM IUIaHa MCCIEOBAaHUS C YU4ETOM HUMEIOIIUXCS PECYpCOB MU
COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATH IIpe/laraéMble BapHaHThl PELICHMUI;

e JienaTh BHIOOp M OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

e JaBaTh AJICKBATHYIO OIICHKY CUTYaIlM{ W TIpeJiaraTh TUIaH €€ N3MEHEHUS,

e  OOBSICHITH MPUYMHBI TOCTHKEHUS (HEIOCTHKEHUS) PE3YNIbTaTOB JIEATEIHHOCTH, 1aBaTh OILIEHKY TPHUOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTHBBI B JICSITEIBHOCTH (B TOM YHCIIC€ B XOJI BBITIOJIHEHHS (PU3MUECKOTO HCCIEIOBAHUS WM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENTLCTB, M3MEHUBIIIUXCS CUTYAIUi, YCTAHOBICHHBIX OIMIMOOK, BOSHUKIIINX TPYIHOCTEIH;

e OIICHMBATH COOTBETCTBHE PE3YJIbTATA LIETU U YCIOBUSM;

e CTaBUTH ce0sl HA MECTO JPYTOro 4eI0oBeKa B X0 CIIOpa UM IUCKYCCHH Ha HAyYHYIO TeMY, IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTHKY JPYTOro;

e TPU3HABATH CBOE MPABO HA OMIMOKY MPHU pPelIeHUN PU3NYECKUX 3a/1ad WU B YTBEP)KICHUSIX Ha HAyYHbIE TEMbI U TAKOE KE MPaBO JAPYroro.



INPEAMETHBIE PE3YJIbTATbHI

K koHIy 00y4yenus B 9 kJiacce npeMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE JOJKHBI OTpakaTh CPOPMUPOBAHHOCTD Y 00YUAIOIIMXCS YMEHU:

e HCHOJb30BATH IOHATUA: CUCTEMa OTCUE€Ta, MaTepUallbHAs TOYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTh MEXaHHYECKOIo ABMXKEHMs, IedopMmanus
(ynpyras, miiactTuyeckasi), TpeHue, IEHTPOCTPEMHUTENbHOE YCKOPEHUE, HEBECOMOCTD U MEPErPy3KHU, IEHTP TSHKECTH, aOCOIIOTHO TBEPAOE TEIIO,
HEHTP TSHKECTH TBEPIOTO Tesa, PAaBHOBECHE, MEXaHUYECKHE KOJIeOaHHsI ¥ BOJHBI, 3BYK, HHPPA3BYK U YIBTPa3BYK, SJIE€KTPOMAarHUTHBIC BOJIHBI,
IIKaJla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAlbHO30PKOCTb, CHEKTPbl UCITyCKaHMs M IOIJIOLIEHMs, ainbda, Oera- U ramma-
W3JIy4eHUsl, U30TOIBL, SiJIEpHasi JHEPreTHUKa;

e pa3nuyath SABJIEHUS (PABHOMEPHOE M HEPABHOMEPHOE MPSAMOJIMHEHHOE JABUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEIHOE NBUKEHUE, CBOOOIHOE
MaJICHUE TeJ, PAaBHOMEPHOE MBIKEHHE IO OKPYXHOCTH, B3aUMOJCHCTBUE TeJ, PEaKTHBHOE IBW)KCHHE, KOJIeOATEIbHOE IBHKECHHE
(3aTyxarole M BbIHYXJEHHBbIE KoOJieOaHUs), PE30HAHC, BOJHOBOE JBIIKEHHE, OTPAKCHHE 3BYKa, HPSIMOJIMHEHHOE paclnpocTpaHeHHe,
OTPaKCHHE U INPEIOMIICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3OoXkKEeHUE OEJoro CBeTa B CHEKTP M CIOXKEHHE CHEKTPalbHbBIX
L[BETOB, JAUCIEPCHUS CBETA, €CTECTBEHHAs PaJHMOaKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHUATOr0 CIEKTpa U3JIy4eHHsI) IO ONUCAHUIO UX XapaKTEPHbBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3NUECKOE SIBICHHUE;

e pacro3HaBaTh MIPOSBICHUE U3YYEHHBIX (PM3NUECKUX SBJICHUN B OKpYXKarollleM MHUpe (B TOM Yuciie (pu3NYecKHe SBICHUS B IPUPOE: IPUIUBHI U
OTIUBBI, JBUWXKeHHE IaHeT COJHEYHOM CHUCTEMBbl, PEAKTUBHOE [BUKEHHE >KUBBIX OpPraHU3MOB, BOCIPHITHE 3BYKOB >KHBOTHBIMH,
3eMJIeTpsICeHUe, CeCMUYECKHUEe BOJIHBI, IIyHaMM, 9XO, [[B€Ta TeJl, ONTHYECKUE SBICHHUS B MpPHUpOJE, OMOIOTHYECKOe AEHCTBHE BUAMMOTIO,
yIbTPauOIETOBOIO M PEHTIC€HOBCKOI'O M3JIYyY€HUH, €CTECTBEHHBIM PaJMOaKTUBHBIN (OH, KOCMUYECKUE JY4YH, PaJUOAKTHUBHOE M3JIy4YE€HHE
NPUPOJHBIX MHUHEPAJIOB, JNEHCTBHE PAaJUOAKTUBHBIX W3IY4YE€HUI Ha OpPraHuU3M 4YeJoBeKa), IPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a/ady B
yueOHYI0, BBIACIATh CYIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NYECKUX SBJICHUM;

e ONMCHIBATh U3yYECHHBIE CBOMCTBA Tel U (PU3MUYECKHE SIBICHUS, UCTIONb3YS (hrU3MUYECKHe BETUYMHBI (CPEIHSAS U MTHOBEHHAs! CKOPOCTh Teja MpU
HEPAaBHOMEPHOM JIBUKEHHH, YCKOPEHUE, IepeMEIEHUE, TyTh, YIJIOBas CKOPOCTb, CUJa TPEHUs, CHJIa YIPYTOCTH, CUJIa TSKECTHU, YCKOPEHUE
CBOOOTHOT'O Ma/IEHUS, BEC TeJa, UMITYJIbC Tella, UMITYJIbC CHJIbI, MEXaHUYecKasi paboTa U MOITHOCTh, MOTEHLHMAIbHAS SHEPTUS Tella, OIHATOTO
HaJ MMOBEPXHOCThIO 3€MJIM, MOTEHUUAIbHASI SHEPTHs CXKATOW MPY>KUHBI, KWHETUYECKAasi SHEPrusi, MOJHAs MEeXaHWUYecKasl dHEeprus, Nepuoa U
YyacToTa KoJIeOaHUM, JUIMHA BOJHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKAa3aTeNb MPEIOMJICHUS CPEelbl), IPH OMHCAHUH
MPaBWJIbHO TPAKTOBATH (PU3MUECKUI CMBICI UCIIOJIb3YEMbIX BEJIMYHMH, 0003HAYEHUS U €AMHUIBI (U3UYECKUX BEIMYUH, HAXOAUTH (POPMYIIHI,
CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BETMUHUHY C APYTMMHU BEIUYMHAMU, CTPOUTH IPauKy N3yYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;

e  XapaKTepHU30BaTh CBOWCTBA Tej, (PM3MUECKUE SIBICHUS M MPOLECCHI, UCIOJIb3Ys 3aKOH COXpPaHEHMsI YHEPTHH, 3aKOH BCEMUPHOTO TSATOTEHMUS,
MIPUHLMII CYNEPIIO3ULIUN CUJI, IPUHIUI OTHOCUTENbHOCTU ["anunes:, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI UMILYJIbCa, 3aKOHBI OTPAXEHUS U
MPEIOMIIEHUSI CBETa, 3aKOHBl COXPAHEHHUS 3apsiIOBOT0O W MAacCOBOTO YHCENl MpU SAEPHBIX peakUusx, MPU ATOM J1aBaTh CIIOBECHYIO
(GbopMyIHPOBKY 3aKOHA U 3aIIUCHIBATh €0 MAaTEMaTHYECKOE BBIPAYKEHUE;



OOBSICHATH (PU3MUYECKHUE TPOLIECCHl U CBOMCTBA TEJ, B TOM YMCIIEC U B KOHTEKCTE CUTyallUi MPaKTHKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATD
NPUYUHHO-CJIEJICTBEHHbBIE CBS3M, CTPOUTH OOBSCHEHHE W3 2—3 JIOTHYECKHX WLIaroB C OMOPOM Ha 2—3 W3y4YCHHBIX CBOWCTBAa (H3MUYECKHX
SBIICHUM, (PU3UIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacué€THeIe 337a4M (ONMHMpAroIIMecs Ha CHUCTEMY M3 2—3 ypaBHEHMH), UCIIONBb3ys 3aKOHBI U (OPMYJIBI, CBS3BIBAIOIINE (DU3NUECKHUE
BEJIMYMHBI: HA OCHOBE aHaJIHM3a yCJIOBUS 3a/laud 3alKChIBATh KPATKOE YCIOBHE, BBISBIATH HEJOCTAIOIINE WM N30BITOYHBIC JaHHbIE, BEIOUPATH
3aKOHBI ¥ (OpMYIbI, HEOOXOIUMBIE [UIS PELICHUs, POBOIUTH PACYETHl U OLEHUBATh PEATMCTUYHOCTD IOJyYCHHOTO 3HAUYCHHS (U3NUECKOn
BEJIMYMHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPH IOMOIIM (U3UUECKHX METOJOB, HCIOJB3YSl ONMHCAHUE HCCIEAOBAHMUS, BBIICIATH
MIPOBEPAEMOE TPEIIOJIOKEHHE, OLIEHUBATh INPABWIBHOCTh MOPSAIKA MPOBEIEHHUS HCCICIOBaHUSA, JeNaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB;

MPOBOAMTH OIBITHI 10 HAOMIOACHUIO (U3MYECKHUX SIBICHUH WM (U3MYECKUX CBOMCTB Tes (M3ydeHHE BTOpOro 3akoHa HbroToHa, 3akoHa
COXpaHEHHS SHEPTHH, 3aBUCUMOCTh TIepro/ia KOJIeOaHN MPYKUHHOTO MasiTHAKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI M HE3aBHCUMOCTH OT
aMIUTMTYZbl MaJIbIX KoJieOaHW, NPSMOJHMHEIHOE paclpoCTpaHEHHE CBETa, pa3loKeHHE Oeloro cBeTa B CHEKTP, HM3YYEHHE CBOMCTB
1300pakeHus B IJIOCKOM 3€pKajie U CBOWCTB M300paKeHUs IPEMETa B COOMPAIONICH JTHH3e, HAOII0IeHUE CIUIONIHBIX U IMHEWYAThIX CIIEKTPOB
U3JIY4eHHS): CAaMOCTOSITEIBHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOTO Habopa 0OOpYHOBaHUS, ONUCHIBATH XOJ ONbBITa M €r0 Pe3yJbTaThl,
(hopMyIIPOBATH BBHIBOJIBI;

IPOBOAMTH TPH HEOOXOJMMOCTH CEPHIO NMPSIMBIX M3MEPEHUH, ONpeelisisi CpeHee 3HaYeHUe H3MepseMOil BeTHUMHbI ((POKYCHOE pacCTOsSHHE
coOuparorieii JIMH3bI), 000CHOBHIBATh BEIOOP croco0a u3MepeHus (M3MEpUTEIHLHOTO Ipudopa);

MIPOBOJIUTH UCCIIEI0OBAaHUE 3aBUCUMOCTEN (PU3NUYECKUX BEIUYUH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTb IYTH OT BPEMEHHU MpPHU
PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HaYaJIbHOW CKOPOCTH, TIepro/Ia KoJeOaH!i MaTeMaTuIecKoro MasiTHUKA OT JJTMHBI HUTH, 3aBUCHMOCTH YTJIa
OTpaKEHMsI CBeTa OT yIjla MaJeHHs M yrja NpeloMIIEHUS OT yIja MaJeHHs): IUIaHUPOBaTh MCCIEJOBAHUE, CAMOCTOSITENIbHO COOMpPAThH
YCTaHOBKY, (DMKCHPOBATh PE3yNbTaThl MOJYYCHHOW 3aBUCHMOCTH (PM3MUECKMX BEIMYMH B BUIE TAONUIl W TPadUKOB, NENATh BBIBOABI IO
pe3yabTaTaM MCCIIEJOBAHNUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEITHUUH (CPETHSS CKOPOCTh M YCKOPEHHE Tella IPYU PAaBHOYCKOPEHHOM JBIKCHHHU, YCKOPEHHE
CBOOOJHOIO MaJEHUs, )KECTKOCTh MPYKUHBI, KOAPPUIMEHT TPEHHs CKOJIbKEHHs, MEeXaHW4yeckas paboTa M MOIIHOCTb, 4acTOTa M IEPUOJ
KoJIe0aHWH MaTeMaTHYeCKOTO M TPYXHHHOTO MAasTHHUKOB, ONTHYECKAas CHJIa COOHMpAIONICH JHMH3BI, PaIHOAaKTHBHBIN ()OH): TUIAHUPOBATH
U3MEpEeHus, cCOOMpaTh KCIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH U3MEPEHUs, ClIeays NPeAsIoKeHHON MHCTPYKIUH, BEIYUCIATh 3HAUYCHHUE
BEJIMYMHBI ¥ aHATM3UPOBATH MMOJTYdEHHBIE PE3YIbTATHI C YIETOM 3aJaHHON MOTPEITHOCTH H3MEPEHHIA;

co0Jro1aTh MpaBuiIa TEXHUKK O€30MaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIE NMPU3HAKK M3YYCHHBIX (U3NYECKUX MOJEJICH: MaTephallbHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOYCUHBIH MCTOUYHHUK
CBETa, JIy4, TOHKas JIMH3a, [UIaHeTapHas MO/IeIb aTOMa, HYKJIOHHAsI MOJIEb aTOMHOTO 1pa;

XapaKTepU30BaTh MPUHIIUIBI JCHCTBUS N3yYSHHBIX TPUOOPOB U TEXHHUECKUX YCTPOHCTB C OTIOPOHM HAa WX OMHUCAHUS (B TOM YHUCIIE: CITHIOMETD,
JTATYUKU TIOJIOKEHMS, PACCTOSIHUA M YCKOPEHUSs, pakeTa, 9XOJIOT, OYKH, MEepUCKOI, (poToammapar, ONTHYECKHE CBETOBOJIbI, CIIEKTPOCKOII,
TO3UMETp, Kamepa BuiibcoHa), NCTIOB3ys 3HAHUS O CBOMCTBAaX (PU3NIECKUX SIBICHUHA U HEOOXOMMBbIe (DU3HUYECKIEe 3aKOHOMEPHOCTH;
UCTOJb30BAaTh CXEMbl M CXEMaTHUHBIE PUCYHKM H3YUYEHHBIX TEXHHUYECKHUX YCTPOMCTB, M3MEPUTENBHBIX NPHUOOPOB MU TEXHOJOTMUYECKUX
MPOIIECCOB MPH PEUICHUH y4eOHO-TIPaKTHYECKUX 3aa4, ONTHYECKHE CXEMBI [T IOCTPOSHHS N300paKEHHI B INIOCKOM 3epKajie M COOMpAroIei
JIMH3E;



MPUBOANUTH IPUMEPHI (HAXOAUTh HHPOPMAIIUIO O MIPUMEPAX) MPAKTHYECKOTO UCTIOIH30BaHUS (PU3NUECKUX 3HAHUN B MMOBCETHEBHOM KU3HU IS
obecrieyeHus: 0€30MaCHOCTH MpH OOpalleHu ¢ MpudopamMM U TEXHUYECKMMHU YCTPONCTBAMH, COXPAHEHHUs 3/I0POBbsl U COOJIIOJIEHHUS HOPM
9KOJIOTMYECKOTO TIOBEIEHUS B OKPYKAIOLLEH CPELE;

OCYILLIECTBIIATh MMOMCK MHpOpMaLUU (PU3HNUECKOro cojepkaHus B MHTepHEeTe, caMOCTOATEIbHO (OPMYJIUPYsl MOUCKOBBIN 3ampoc, HaXOAUTh
IyTH ONPEeNICHHs JOCTOBEPHOCTH MOJIyYeHHON MH(OPMAIIMK HA OCHOBE MMEIOIIUXCS 3HAHUH U TOTIOIHUTENIbHBIX HCTOYHUKOB;

UCIOJIb30BATh MPH BBINOJHEHUH Y4eOHBIX 33aJaHUH HAyYHO-IIOMYJIAPHYIO JINTEPATypy (pU3MUECKOro coiepkaHusi, CIPaBOYHbIE MaTepUalbl,
pecypenl cetu MHTEpHeT, BianeTh NpuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs MH(OPMAIMM U3 OJHON 3HAKOBOW CHUCTEMBI B
APYTYIO,

CO3J1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIICHHUS Ha OCHOBE MH(OPMAIMH M3 HECKOJIBKUX MCTOYHUKOB (PU3UUECKOTO COJCpIKAHU,
nyOJIMYHO TPECTABIATh PE3YJbTAThl MPOSKTHON WIIM MCCIEIOBATENIBCKON JEesTeIbHOCTH, MPHU 3TOM I'PaMOTHO HCIIOJIb30BaTh M3y4YCHHBIH
NOHATUIHBIN anmapaT M3y4aeMoro pasjena (U3MKU M CONPOBOXKJIATh BBICTYIUICHHE HpPE3eHTalMed ¢ yd4éToM OCOOEHHOCTeH ayauTopuu
CBEPCTHUKOB.

TeMarnueckoe MIaHupOBaHUE

9 knacc
Ne HaumenoBaHue pa3/ieioB U TeM Beero KounTtpoJabHbie IIpakTuyeckue JyieKTpoOHHBbIE (HU(PPOBBIEC)
n/m NMPOrpaMMblI padoThI padoThI o0pa3oBaTe/ibHbIE PECYPCHI
1 Paznea 1.Mexannueckue siBJeHUS 34
11 MexaHn4ecKkoe JBMKEHUE U CIIOCOOBI 15 1 1 bu6mmoreka [IOK
' €ro OIUCaHUS https://m.edsoo.ru/7f41a4a6
19 1 1 bu6mmorexa [IOK
19 B3aumopeiicTBue Ten. 3aKOHBI https://m.edsoo.ru/7f41a4a6
COXpaHEHHUS
Pa3nen 2.Mexannyeckue Kojaed0aHus 15
H BOJIHBI
2.1 | Mexanndeckue KoineOaHus 7 1
2.2 | Mexann4eckue BOJIHEI. 8 1
3 Maruernsm. 25 1 2
4 CTpoeHue aTOMa M AaTOMHOT0 siApa 20 1
5 CTpoeHne ¥ 3BOJIIOLHSA BCeJIEHHOI 5
6.1 [ToBTOpenue u o6o0IIEHNE 3
' cozepkaHus Kypca QUK 3a 9 kiacc
102 5 5



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

[ToypouHoe manupoBaHue

Ne i/t

Tema ypoka

3aKkoHbI B3aUMO/IeHCTBUA U ABU:KeHUs Te (344)

1 BBonnbiii uacTpykTax 1o Th B kabunete Gpuszuku. MatepuanbHas Touka. Cucrema
oTcyerTa.

2 Tpaekropus. [lyts. [lepemenienue.

3 Omnpenenenre KOOpAUHATHI ABIKYILIETOCs Tela.

4 [lepemenienue npu NpsIMOIMHEHHOM paBHOMEPHOM JIBIKEeHUU. Pelienue 3aau.

) IIpssMONMHENHOE PAaBHOYCKOPEHHOE JBUKEHUE. Y CKOPEHHUE.

6 Pemmenue 3aa4 npsiMoivHEHHOE PaBHOYCKOPEHHOE JIBUYKEHUE

7 Pemenue 3anay no teme: "lIpsmonnneiiHoe paBHOYCKOPEHHOE JABHXKEHUE.
VYckopenue".

8 [Tepemerienue Tena npu NpSIMOIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHHUHU C
Ha4yaJIbHOU U 0€3 HaYyaIbHOW CKOPOCTH.

9 Pemenune 3anau no teme: "llepemertienre Tena npu npsMoIMHEHHOM
PaBHOYCKOPEHHOM JIBM)KEHHH C HayaJIbHOW U 0€3 HaualbHOM ckopocTh".

10 pelleHne 3a7a4 Ha paBHOMEPHOE Y PaBHOYCKOPEHHOE JIBUJKEHUE

11 Pemenune 3anad no teme: "llepemenienue tena npu NpsMOIMHEHHOM
PaBHOYCKOPEHHOM JBI)KEHHH C HayaJIbHOW M 0€3 HaualbHOM ckopocTh".

12 JlaGopatopHas pabota Nel «MccnenoBanne paBHOYCKOPEHHOTO JIBUXKEHHUs O€3
Ha4aJIbHOW CKOPOCTH.

13 OTHOCHUTEIBHOCTD ABHKEHUS.

14 [ToaroToBka Kk KOHTPOJIBHOM paboTe «KuHeMaTHKa

15 Konrtpoabnas padora Nel “OcHOBbI KHHEMATHKH”

16 CBo0oiHOE TTaIeHUE Tel.

17 JIBIDKEHUE TeJla B BEPTUKAIBHOM MII0CKOCTH

18 Pemenue 3ama4 no teme: «CBoOoHOE NajieHue Tel. JBrkeHue Tena, OpoIeHHOro
BEPTUKAIBHO BBEPX).

19 3aKOH BCEMUPHOTO TATOTEHUSI.

20 YckopeHre cBOOOTHOTO TaJieH!s Ha 3eMJie U IPYTUX HEOSCHBIX Tellax.




21 Cwita ynpyroctu

22 Cwita TpeHusl.

23 WNuepuuanehble cuctemsl orcueta. [lepBriii 3akoH HproToHa.

24 Bropoii 3akon HetoTona.

25 Tpertwnii 3akon HeroToHa.

26 Pentenue 3amau mo treme: "3akousl HeroTona".

27 Nmnynbce Tena. 3akoH coXpaHeHus1 UMIyJibca. PeakTuBHOE iBHMKEeHUE. PakeThl.

28 Pemenue 3a1ay Ha 3aKOH COXpaHEHUS HMITYJIbCA.

29 Pabora cuibl.

30 KuneTrnueckast 1 noTeHIMAIbHASI SHEPTHH.

31 3aKOH COXpaHEHUs MEXaHWYECKOM 3HEPruM.

32 [TpsaMonuHeHOe U KPUBOJIMHENHOE ABMXKEHHE. J[BUXKEHHE Tella 110 OKPYKHOCTH C
HOCTOSIHHOM MO MOJTYJIFO CKOPOCTBIO.

33 [ToxroroBka Kk KOHTPOJILHOU paboTe «/{nHAMHKaY

34 KonTtpouabnas padora Ne2 «/Ilunamuka»

1 Mexanuveckue kojiedanus (1549)

35/1 Koneb6arensHoe nemxenue. Konebanus rpysa Ha npyxune. CBoO0IHbIE KOJIeOaHUsI.
KonebarenbHas cucrema. MasTHHK.

36/2 AMIUINTY/a, IEPUOJT M YacToTa KosebaHui. ['apMoHHYeckue KoneOaHusl.

37/3 JlaGopatopHas pabota Ne3 «MccnenoBanue 3aBUCUMOCTH TIEPUOJIA U YaCTOTHI
CBOOOJHBIX KOJ€OaHUH MaTeMaTH4eCKOro MasiTHUKA OT JUIMHBI HUTH».

38/4 Pemrenue 3ama4 Ha pacyeT 4acTOTHI, IEPUOIA.

39/5 [IpeBpameHus SHEPTHH IPU KOJICOAHUSX,
3aryxaromue KojieOaHus, BEIHYKIEHHbIE KojeOaHus. PesoHanc

40/6 Pacnpoctpanenue kosnebanuii B ynpyrux cpenax. I[lpogosbHele u nonepeuHsie
BOJIHBI.

4117 JlnvHa BOJIHEI.
CBsI3b JUTMHBI BOJIHBI CO CKOPOCTBIO €€ PACIPOCTPAHEHUS U MEPHOAOM (4acTOTOi)

42/8 3BYKOBBIC BOJIHBI. ICTOUHHKH 3ByKa




43/9

Penrenue 3amau Ha pacyeT CKOpPOCTH 3BYKa.

44/10 3BYKOBBIC BOJIHBI, CKOPOCTh 3ByKa. BbicoTa, TEeMOpP M TPOMKOCTH 3BYKa.

45/11 Pemenue 3amau Ha pacyeT CKOPOCTH 3ByKa

46/12 KonTpoubHasi padora Ne3 mo Teme «MexaHu4ecKue KoJieOaHUsI H BOJHBD)

47113 9x0. OTpakeHue 3ByKa. 3ByKOBOM pe3oHaHc. IHTepdepeHIus 3ByKa

48/14 Pemenue 3amau Ha HHTEPPEPECHITUIO

49/15 Pemienue 3a1a4 Ha HTEpQEPEHIINIO

1] Marnetuzm (254)

50/1 OIIHOPOAHOE Y HEOJAHOPOIHOE MAarHUTHOE TOJIE.

51/2 OO6HapysxeHne MaruHuTHoOro nosis [IpaBuso aeBoi pyku

52/3 Pemienue 3a1a4 Ha PUMEHEHUS TPaBHUIIA JIEBOH PYKH

53/4 Wuaykuus MarHUTHOTO TIOJISt

54/5 MarauTHbIi OTOK

55/6 OnbiTel @apanes. DAEKTpOMarHUTHAs MHIYKIHs. HarpasieHue HHIYKIIMOHHOTO
toka. IIpaBuno Jlenna..

56/7 SIBreHMEe CaMOWHTYKIIUU

57/8 [IpeoOpazoBanue sHEPTUM B AIeKTporeHeparopax. Tpanchopmarop.

58/9 JlaGopatopHas padota Ned “V3yueHne SBICHUS IEKTPOMArHUTHON WHIYKITUH ~

59/10 Pemenue 3aiay " MarauTHoe nosie, NOTOK"

60/11 Ilepenaya 37€KTPOIHEPTUHU HA PACCTOSHUE.

61/12 DIIEKTPOMAarHUTHOE I0J€. DINEKTPOMArHUTHAs BOJIHA. CKOPOCTh paCIIpOCTPAHEHUS
OMB

62/13 Brustane DMU Ha KUBBIE OpraHU3M

63/14 Konnencarop. KonebarensHbiit KOHTYp. [lomydeHue 21eKTpOMarHUTHBIX KOJIeOaHHHA

64/15 [IpuHUIMNI pagroCcBs3U U TEIEBUIECHUS

65/16 DNEeKTpOMarHuTHasl MPUpPOIa CBETA.

66/17 [Ipenomnenue cBera. [lokazaTenp mpenomiIeHHs

67/18 Pemenue 3amau"lIpenomnenne cpera"




68/19

Hucnepcus cBera. L{Bera ten

69/20 Crextporpad Crekrpockon THUIIBI ONITHYECKUX CIIEKTPOB.

70/21 JlaGopaTtopHnas padora Ne5 “OmnpeneneHre mokazaTelist MPeIOMIICHUs] CTSKJITHHOU
IJJACTUHKH

71/22 CrnexTpanbHblid aHanu3 Vcimyckanue u MmorjionieHne CBeTa aToMaMH.
[IpoucxoxaeHue JIMHENYaThIX CIIEKTPOB

72/23 [IpakTuyeckas pabora”’M3yueHne TMHEHYATHIX CIIEKTPOB™

73124 [ToaroToBka Kk KOHTPOJIBHOUW padote. O600ImIEeHNE

74/25 KonTpoubnas padora Ned“dyekTrpoMarauTHoe moJie ”

v Crpoenne aroMa U aTOMHOI0 siApa(204)

75/1 PannoakTMBHOCTh Kak CBHJICTEIILCTBO CIIOKHOTO CTPOSHHUS aTOMOB. Anbda-, 6era-,
raMma- U3JIy4eHus

76/2 Omnsitel Pesepdopmaa. Snepruas momens atoma. ParoakTHBHBIC IPEBpAIICHUS
aTOMHBIX sa1ep. CoxpaHeHHe 3apsiIOBOT0 M MAaCCOBOTO YHCEIN MPH SIACPHBIX
peaKIusIx

77/3 [TporonHO- HEHWTPOHHAS MOJETb Aapa. DU3NYECKUil CMBICIT 3apAI0BOTO U
MaccoOBOT'O YHCEN.

78/4 Metoabl HaOIIOAECHUS M PETUCTPALIMM YaCTHL] B AJIepHON (u3nKe

79/5

80/6

81/7 OHeprus CBs3U 4acTull B sIpe.

82/8 [enenue saep ypana. Llennas peakuus.

83/9 SAnepHas sHepreTuka.

84/10 3aKOH paJIM0aKTUBHOTO pacmaja.

85/11 [TpakTrueckas paboTa‘“‘moienpoBaHie pacrajga aToMoOB”

86/12 BnusiHue pagnoakTUBHBIX U3JIyY€HUN HA JKUBBIE OPTaHU3MBbI

84/13 DKoornyeckue mpoodaeMpl paboThl aTOMHBIX JIEKTPOCTAHITHNA

85/14 Jo3umerpus Ilepuon nomypacnana

86/15 Pemenue 3a1a4 Ha pacueT 3HEPrUuM CBsA3H, AeeKT mace




87/16 JlaGopaTtopnas pabota Ne7 «3yuenue paeneHus siapa ypana rno ¢otorpadpusm

TPEKOBY.

88/17 JlaGopaTtopHnas pabota Ne6 «M3yueHne TpEeKOB 3apsHKEHHBIX YaCTHIL 110 TOTOBBIM
dororpadusam».

89/18 Tepmosinepnas peakums. Microunuku sueprun CoJlHIIA U 3BE3/I.

93/19 [ToaroToBKa K KOHTPOJILHOM padTe TeMe «CTpoeHHe aToMa M aTOMHOTO si/Ipa.

Hcnons3oBanne OHCPIur aTOMHBIX AJCP».

94/20 KonTposbHasi paGoraNe5 mo Teme «CTpoeHHe aTOMA M aTOMHOTIO siAPA.
Hcnonb3oBanue YHEPrUM aTOMHBIX sijiep».

\Y% CTtpoeHue 1 3BOJIIONUSA BCeJIEHHOM(54)

95/1 Crpykrypa u Macutadsl CostHeunoit cuctemsl. [Ipoucxoxnenue ConHedHon
CUCTEMBI

96/2 Cucrema 3emis - JIyna. [Inanetst 3emHoi rpynmsl. [Inanetsi-rurantsl. CyTHUKY U

KOJIbLIA IUIaHEeT. Mankle Tena ConHEYHOM CHCTEMEI. ACTepOI/II[HaH OIIaCHOCTh.

97/3 BHyTpeHHee cTpoeHre U UCTOUHHUKHU SHEPTuu 3Be3.1. [Iponcxoxknenrne XuMuyecKknx
anemeHToB. KpacHoe cMenienue. 3akon Xa06mna. DBontonus BeeneHHoi.

98/4 Crpoenue, nznydenue u sBoaonns CoaHLa U 3BE31.

99/5 Crpoenue u 3Bomtonus Beenennon

100-102 pes3eps




