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IHOACHUTEJIbBHAA 3AIIUCKA

Copneprkanue IporpaMMbl HarpaBiIeHO Ha (HOPMUPOBAHHE €CTECTBEHHOHAYYHOW I'PAMOTHOCTH ydallluxcs
U OpraHu3alMio H3ydyeHUs (QU3MKU Ha JEATEIbHOCTHOW OCHOBE. B Hel YyUYMTHIBAIOTCS BO3MOYKHOCTH
npeamera B peanuzanuu TpeboBannii @I'OC OOO Kk IUaHUPYyEeMbIM JIMYHOCTHBIM M METarpeIMETHBIM
pesyabTaTaM OOYy4YeHHMs, a TAK)KE MEXKIIPEIMETHBIE CBA3M €CTECTBEHHOHAYYHBIX YYEOHBIX NpEAMETOB Ha
YpOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMsI.

OBIIASA XAPAKTEPUCTUKA YYEBHOT'O IIPEIMETA «®U3UKA»

Kypc ¢usuxm — cucremooOpasyronuii isi €CTeCTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB, MOCKOIBKY
(hbU3UYECKre 3aKOHBI JIS)KAT B OCHOBE MPOIECCOB U SIBJICHUN, N3y4aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMHEH
u (usnueckoit reorpadueit. duznka — 3TO HpeAMET, KOTOPHIH HE TOJIHKO BHOCHUT OCHOBHOM BKIIAJ B
€CTECTBCHHOHAYYHYI0 KAapTHHY MHpPA, HO U HPEAOCTaBiseT HauOoiee sCHble OOpas3lbl MPUMEHEHMs
HAY4YHOT'O METOJa MO3HAHUs, T.€. CIIoco0a MOTy4YeHHUsI JOCTOBEPHBIX 3HaHM 0 mupe. Hakonen, ¢usmuka —
3TO MpPEAMET, KOTOPBIN HapsAy ¢ JPyTMMHU €CTECTBEHHOHAYYHBIMM MPEAMETaMU JIOJDKEH JaTh IIKOJIbHUKAM
IpeJCTaBIeHUE 00 YBIEKATEIbHOCTH HAYYHOTO HCCIEIOBAaHHMS M PAJOCTH CAMOCTOSATEIBHOTO OTKPBITHS
HOBOTI'O 3HaHHUA.

OnHa w3 MIaBHBIX 337a4 (U3NYECKOTO OOpa3oBaHHsl B CTPYKType oOmiero oOpa3oBaHHs COCTOMUT B
(GbopMHPOBAaHUN €CTECTBEHHOHAYYHOH IT'PaMOTHOCTH U MHTEpEca K HayKe Y OCHOBHOM MacChl 00y4aroluxcs,
KOTOpBIE B JaJIbHEHIIEM OyayT 3aHATHI B caMbIX pa3HO 0oOpa3HbIX cdepax nesrenbHocTH. Ho He MeHee
BaXHOH 3a/1adell sBJISETCA BBISBIECHHE M MOJArOTOBKA TAJAHTJIMBBIX MOJIOABIX JIIOJAEH AJS NMPOJODKEHUS
o0pa3oBaHMsl U JajdbHEHIIEH NPOPECCHOHATBHON JEATETbHOCTH B OOJACTH €CTECTBEHHOHAYUYHBIX
UCCIIEIOBAaHUM M CO3/1aHUM HOBBIX TE€XHONOTWH. COrjJacHO HMPUHATOMY B MEXAYHApOJHOM COOOIIECTBE
orpeJesneHuo, EctecTBeHHOHayuHasi TPaMOTHOCTD — 3TO CIIOCOOHOCTH YE€JIOBEKA 3aHMMATh aKTHBHYIO TPaK-
JAHCKYIO TO3MLHUIO 1O OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMHM HayKaMH, U €ro
TOTOBHOCTb HMHTEPECOBATHCA €CTECTBEHHOHAYYHBIMU HJesAMU. HaydyHO IpaMOTHBIN 4YEIOBEK CTPEMHUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXJEHUHU NPOOJIEM, OTHOCAIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSM, YTO TPEOYET OT HETO CIEIYIOIUX KOMIETEHTHOCTEMH:

HaY4YHO OOBACHSATH SIBJICHUS,
OLIGHUBATh U IOHUMATh 0COOEHHOCTH HayYHOTO UCCIIEIOBaHMS,
3. UHTEepHpeTHPOBATh JAHHBIE U MCII0JIb30BaTh HAyUHbIE 10KA3aTEIbCTBA Ul OJYyUYEHHs BBIBOJIOB.

Wzyuenue ¢u3nku crnocoOHO BHECTH peIIAIONIMA BKJIaJ B (OPMHPOBAHUE E€CTECTBEHHOHAYYHOMH
IPaMOTHOCTH O0YYarOIIUXCs.

HEJIM N3YUYEHUSA YYEBHOI'O IPEIMETA «®U3UKA»

Ilenn wn3yueHust GuU3MKM Ha ypOBHE OCHOBHOro o0miero oOpas3oBaHus omnpezneneHsl B Konuenuu
npernoaBanus yueoHoro npeamera «dusnka» B 00pa3zoBareibHbIX opranuzanusax Poccuiickoit deaepanuu,
peanu3yloIuX OCHOBHbIE 00Ie00pa3oBaTeNbHbIE MPOrpaMMbl, YTBEpKIEHHOH pemenueM Komnerun
MunucrepcTBa npocserienus: Poccuiickoit @eneparuu, npotokosn ot 3 aekadpst 2019 r. Ne I1K-4BH.

[enn nzydeHus: GU3MKHU:

e PUOOpETEeHHE MHTEPECa U CTPEMJICHUS O0YUAIONIUXCS K HAYYHOMY U3yUEHHIO MPUPOJBI, Pa3BUTHE HX

UHTEJUIEKTyalIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE NPEICTABICHUN O HAYYHOM METO/IE MO3HAHUS U (POPMHUPOBAHUE HCCIEIOBATEIHCKOTO

OTHOILIEHUSI K OKPY KAIOLIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOI'O MUPOBO33PEHHS KaK pe3yIbTaTa U3yuYeHHUsI OCHOB CTPOCHHS MaTEpUU U

(dyHIaMEHTaJIbHBIX 3aKOHOB (PH3UKH;

e (opMupoBaHME NPEACTABICHUN O POIH HUUKHU AJISl pA3BUTHUS IPYTHX €CTECTBEHHBIX HAayK, TEXHUKH U

TEXHOJIOTHi;

e pa3BUTHE MPEICTABICHUI O BO3MOXHBIX cepax Oyaymiei nmpodeccnoHaaIbHOM AeSITEIIBHOCTH, CBI3aHHOM
¢ (U3UKOI, MOATOTOBKA K JalbHEUIIEMY 00YUYEHHUIO B 3TOM HAIPaBJICHUH.

JlocTikeHne 3TUX Ieie Ha ypPOBHE OCHOBHOTO oO0IIero ooOpa3oBaHUsi 00€CIIEUMBACTCS pelIeHHUEM
CIIENYIOIINX 3a]au:

e IpUOOpETEHUE 3HAHUIN O AUCKPETHOM CTPOEHHHM BEIIECTBA, O MEXaHUYECKHX, TEIUIOBBIX, JIEKTPUUECKUX,

MarHUTHBIX U KBAHTOBBIX SIBJICHMSIX;

e IIPUOOpETEHNE YMEHUH ONUCHIBATH U OOBACHATH (PU3NUYECKHE SBICHUS C UCIIOIb30BAaHUEM IOTYYEHHBIX
3HAHUMH;
e OCBOEHME METOJOB PELICHUs IPOCTEHIINX PACUETHBIX 3aJau C UCIOIb30BAHUEM (PU3NUECKUX MOJIENIEH,

TBOPUYECKUX U IPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

N —



pa3BUTHE YMEHMI HA0JII01aTh IPUPOIHBIC SBJICHUS U BBIIIOJIHATH OMbBITHL, JJa0OpaTOpHbIE PaOOTHI U
IKCIIEPUMEHTAIbHBIC UCCIICIOBAHMSI C UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;
OCBOCHHE MPUEMOB paboThI ¢ HHMOpMaIuen (GU3NIECKOTO Colep KaHusl, BKIIOYasi HHGOPMAIIHIO O
COBPEMEHHBIX JOCTHKCHUAX (PU3UKH; aHATN3 U KPUTHUUYECKOE OIICHUBAaHNE HH(OPMAIIHH;
3HaKOMCTBO cO cepaMu MpodeccruoHaNIbHOM 1eATeNbHOCTH, CBSI3aHHBIMU C (PM3UKOW, U COBPEMEHHBIMU
TEXHOJIOTUSMHU, OCHOBAHHBIMU Ha JTOCTIKEHUSIX (DU3HMUECKON HAYKH.
MECTO YYEBHOI'O IIPE/IMETA «®U3UKA» B YYEBHOM IIJIAHE
B cootBerctBuu ¢ ®I'OC OOO dwusuka sBiseTcs 00s3aTENBHBIM MPEIMETOM Ha yYpPOBHE OCHOBHOTO
obmero obpazoBanus. JlaHHas mporpamMma mpeaycMaTpuBaeT u3ydeHue (u3uku Ha 0a30BOM ypOBHE B 9
kiacce B 00béMe 102 gaca o 3 9aca B HEJEIIO.
COJAEPXAHUE YYEBHOI'O ITPEJMETA

Pasznen 1. Mexanuveckue siBJIeHUSA

Mexanuueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOTO
IBIKEHUs. PaBHOMEpHOE IpsMOIMHENHOE JABMXKEHUE. HepaBHOMEpHOE MpPSMOIMHEHHOE JBUXKCHHE.
CpenHsis 1 MTHOBEHHAsl CKOPOCTb TeJla ITPU HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOyckOpeHHOE TpsiMONTHHEHOE BIKeHue. CBoboaHoe nanenue. OnbiTel ["anumes.

PaBHOMepHOE nBWKEHHE 10 OKpyKHOCTH. Ilepwom m wactora oOparieHus. JIuneiiHas u yrioBas
cKopocTH. LleHTpoCTpeMUTENBHOE YCKOPEHHUE.

IlepBbiii 3akoH HetoToHa. Bropoit 3akon Hetotona. Tpertuit 3akon Herotona. [IpuHumn cyneprno3unuu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cuiia TPEHUS CKOJIbXKEHUS, CHjla TPEHHUS MOKOS, ApYyrue
BUJIbI TPEHHUSI.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpeHUE CBOOOJHOrO majaeHud. J[BHkeHue IUIaHeT
Bokpyr Counnna (MC). [lepBast kocMuyeckasi CKOpoCTh. HeBECOMOCTh U MEPETpy3KH.

PaBHOBecue wmaTepuasibHOM TOYKUA. AOcComOTHO TBEpHoe Teno. PaBHOBecwe TBEpHOro Tema
3aKpEIUIEHHON OCBIO BpalleHus. MoMeHT cuibl. LleHTp Tsokectu.

Nmnynbe tena. M3meHenne ummynbca. MMmynbe cuibl. 3aKOH COXpaHEHUs] UMIYJbca. PeakTMBHOE
newxenue (MC).

Mexannyeckasi pabota u MoHOCTh. PaGoTa cui TsxkecTH, ynpyroctu, TpeHus: CBsi3b S3HEPTUU U PabOThI
[loTeHuumanpHas SHEpPrusi Teia, MOJHATOrO HAJl MOBEPXHOCTHbIO 3eMuid. [loTeHLMaNbHAsT SHEPrUsi CKATOM
npyxuHbl. Kunetnueckas sHeprusi. Teopema 0 KHHETHYECKOM SHEPIUU. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIrUH.

Hemoncmpayuu

1. HabmoneHne MexaHM4eCKOro ABMKCHHSI Tela OTHOCUTEIBHO PAa3HBIX TEJ OTCUETa

2. CpaBHeHHE TyTE€Hd W TPACKTOPHUM NBUIKEHHS OJIHOTO M TOTO K€ Tejla OTHOCHTEIBHO PA3HBIX Tell
oTcuéTa

3. U3MepeHne CKOPOCTH U YCKOPEHHS TPSMOJIUHEUHOTO ABUKECHUS

4. UccnenoBanue NPU3HAKOB PABHOYCKOPEHHOTO JIBHXKCHHS

5. HabGmronenue ABMKEHUS Tea MO OKPY>KHOCTH

6. HaOmronmeHne MeXaHMYECKUX SIBICHHUM, MPOMCXOIAINIMX B cucteme oTcuéra «Tenmexka» mpu e€
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUHM OTHOCUTENIBHO KaOuHeTa pusnku

7. 3aBUCUMOCTBH YCKOPEHHS TeJIa OT MAcChl Teja U JICUCTBYIOIIEH Ha HETO CUIIbI

8. HabmioneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU Tel

9. M3meHeHue Beca Teaa Mpyu YCKOPEHHOM IBUKEHHUH

10.Ilepenava umnybca Ipyu B3aUMOJEHCTBUM TET

11.ITpeoOpa3zoBanms SJHEPTUHU TIPH B3AUMOJICHCTBUH TEI

12.CoxpaHeHue UMITyJIbca IPU HEYIPYIOM B3aUMOAECUCTBUU

13.CoxpaHeHue UMITyJibca Mpy aOCOMIOTHO YIIPYTOM B3aUMOJICHCTBUN

14.HabntoieHre peakTUBHOTO JIBM)KEHUS

15.CoxpaHeHre MEXaHHYECKOW SHEPTHH MPU CBOOOTHOM TaJICHUN

16. CoxpaHeHHEe MEXaHUUYECKOM SHEPTUU NIPU JBUKEHHUM Teja MO JEHCTBUEM NPy KUHBI

Jlabopamopnuvie padbomot u onvimul

1. KoHcTpyupoBaHue TpakTa JUisi pa3roHa WU JaJbHEWILEr0 PaBHOMEPHOTO IBMIKEHHUS IIapuKa WU
TENEKKA




2. OmpeneneHue cpeaHEl CKOPOCTH CKOJBKCHHS Opycka WM JABHKCHHUS IIapUKa IO HAKIOHHON
IJIOCKOCTH

3. OmpexeneHne yCKOpeHUs Teaa NpU PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKJIOHHOM INTOCKOCTH

4. HWccnenoBaHue 3aBUCHUMOCTH MYyTH OT BPEMEHH NpPHU PAaBHOYCKOPEHHOM JBHKCHHH 0€3 HadaabHOM
CKOpOCTH

5. TlpoBepka THIIOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBUKEHHM 0€3 HayallbHOW CKOPOCTH IyTH
OTHOCATCS KaK psAJl HEYETHBIX YHUCEIT, TO COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHH OJMHAKOBBI

6. WccnenoBanue 3aBUCUMOCTU CUJIbI TPEHUS CKOJIBKEHUS OT CHJIbl HOPMAJIbHOT'O JaBJICHUS

7. Onpenenenne kKo3PpGUIIUEHTA TPEHUS CKOTBKCHUS

8. OmnpeneneHue KECTKOCTH MPYKUHBI

9. Omnpenenenue pabOThl CUJIBI TPEHUS TNPU PABHOMEPHOM JBMKEHMHM Tejla 1O TOPU30HTAIbHON
MIOBEPXHOCTU

10.0Onpenenenre paboThl CWIIBI YOPYTOCTH MPH MOABEME Ipy3a C MCIOJIb30BAHHEM HEMOJBHXKHOTO U
MOJIBIKHOTO OJIOKOB

11.M3y4yenue 3akoHa COXpaHEHUS SHEPTUU
Pa3znen 2. Mexanuveckne KoJieOaHUs U BOJHbI

KonebatenbHoe nBuxkenne. OCHOBHBIE XapaKTEPUCTUKU KoJieOaHMI: MEpUOJ], YacToTa, aMILIUTY.a.
MaremaTruecKkuii ¥ TpPYXUHHBIA MasTHUKH. llpeBpaieHue »SHEpruM MpH KoyeOATelIbHOM  JIBH-
KEHUHU. 3aryxaronue konebanus. BeiHyxnennsie konedanus. Pezonanc. Mexannueckue BoiHbL. CBOMCTBA
MeXaHUYeCKUX BOJH. [Ipo nonbpHBIE U onepeyuHble BOIHBL. [[1Ha BOIHBI U CKOPOCTh €€ paclpOCTPAHCHHUS.
MexaHudeckre BOJIHBI B TBEPIOM Telie, ceiicMuueckue BosHbl (MC).

3Byk. ['poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3Byka. HGPa3ByK U yIbTpa3ByK.

Hemoncmpayuu

1. HaGmonenue koieGaHuii TeN MO JSHCTBUEM CHUIIBI TSDKECTH U CHIIBI YIIPYTOCTH

2. Habmonenue konebaHuii Tpy3a Ha HUTH U Ha TIPYKUHE

3. HaGmroieHue BBIHYKJICHHBIX KOJIEOaHU 1 pe30HaHCca

4. PacnipocTtpaHeHue MPOJOJIBHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH)

5. HaGmroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTUYECKHI pe30HAHC

Jlabopamopuvie pabomsl u onvimot

1. Onpenenenrie 4acTOTHI U TTEPHO/Ia KoJIeOaHUH MaTEMAaTHIECKOTO MasSTHUKA

2. OnpeneneHre 4acTOTHI U MEpHOa KoineOaHU PyKUHHOTO MasTHUKA

3. UccnenoBanue 3aBUCUMOCTH Tepro/ia KojaeOaHui MOJBEIIEHHOTO K HUTH Ipy3a OT JIMHBI HUTH

4. UccnenoBanue 3aBUCUMOCTH MEPHOJIa KOJICOAHUI MTPYKUHHOTO MasiTHUKA OT MacChI Ipy3a

5. IIpoBepka HE3aBUCUMOCTH TIEPHO/Ia KOJIeOaHMi rpy3a, MOIBEIICHHOTO K HUTH, OT MacChl rpy3a

6. OmbBITHI, AEMOHCTPHUPYIOIINE 3aBHUCUMOCTH IMEpHOJa KOoJeOAHWN MPYKHHHOTO MAasSTHHKA OT MacChl
rpy3a 1 )KECTKOCTHU MPY>KUHBI

7. U3MepeHne yCKOpeHUs CBOOOIHOTO MaACHHUS
Pa3znen 3. DiieKTpOMArHuTHOE 10J1€ U 3JIEKTPOMATHUTHBIE BOJIHbBI

DNEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHuTHbIE BOJHBL. CBOMCTBAa 3JieKTpoMarHUTHbIX BoyiH Illkana
3JIEKTPOMArHUTHBIX BOJIH. MCIIONIb30BaHNE 31€KTPOMATHUTHBIX BOJIH JUISl COTOBOM CBSI3H.

DnexkTpoMarHuTHas npupoaa csera. CkopocTs cBeTa. BoiaHOBbBIE CBOMCTBA CBETA.

Hemoncmpayuu

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH

2. BoyiHOBBIE CBOICTBA CBETA

Jlabopamopuvie pabomsl u onvimot

1. U3yueHnue CBOMCTB JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOHMIIBHOTO TeedoHa
Pa3nen 4. CBeToBbIe AABJICHUS

JlydyeBag monens cBera. Mcrounuku cera. [IpsMonuneitHoe pacnipocTpaneHue cBeta. 3atMeHus: ConHia
u Jlynel. Otpaxenue cera. Ilnockoe 3epkaio. 3akoH OTpakeHHUs CBETA.

[Ipenomnenue cBeta. 3akoH mpesioMiieHus cBeTa. [loiHOe BHyTpeHHee oTpaxkeHue cBera. Mcnonb3oBaHue
ITOJIHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOJAX.

JIunza. Xox nydeit B mH3e. OnTuueckas cucteMma goroarnmnapara, MUKpockomna u teneckomna (MC). I'na3
KaK ONTHYECKask CUCTEMA. BIM30pyKOCTh M 1abHO30PKOCTb.



Paznoxenue 6emoro ceera B cnektp. OnbiTel HetoToHa. CloskeHHE CHeKTpaldbHBIX MBETOB. [lucnepcus
CBETa.

Hemoncmpayuu
[IpssMOnMHENHOE paCIPOCTPAHEHHUE CBETA.

OtpaxeHue cBera.

[Tonmyyenue n300pa’keHUI B TNIOCKOM, BOTHYTOM H BBITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

OnTruyeckuil CBETOBO/I.

Xox mydeit B coOmparomei JTruH3e.

XoJ J1y4ei B pacCeUBAIOLLEH JIUH3E.

[Tomyuenue n300pakeHHI ¢ MOMOIIBIO JTHH3.

[Tpunun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEECKOTIA.

10.Mozenb riaza.

11.Pa3znoxxeHue 6e10ro cBeTa B CIIEKT).

12.ITomyueHue 6esoro cBeTa Mpu CI0KEHUH CBETa PA3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol

1. UccnenoBaHue 3aBUCMMOCTH yTJia OTPa)XXCHHsI CBETOBOTO JIyda OT yTJja MMa/ieHusl.

2. M3yueHne XxapakTepUCTHK U300pakeHUs IPeIMETa B IIJIOCKOM 3epKaJe.

3. HccnenoBanue 3aBUCUMOCTH YIJIa TPEJIOMJICHHS CBETOBOrO Jy4ya OT yIjla NaJeHUS Ha TpaHUIE
«BO31yX—CTEKIION.

4. Tlomydenne n300paxeHU C TOMOIIBIO COOMpPAIOIIEH JTMH3bI

5. Onpenenenne (HOKyCHOTO PAaCCTOSHUS M ONTHYECKON CHIIBI CO OMPAIOIIEH TNH3HI.

6. OMBITHI 11O Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. ONBITHI 0 BOCHPUATHIO IIBETA MPEAMETOB TP UX HAOIIOACHNH Yepe3 LIBETOBbIE (DUIBTPHI.

Pa3gen 5. KBaHTOBLIE IBJICHUS

OmnsiTel Pe3epdopaa u mnanerapHas mMojaenb aroma. Moaens atoma bopa. Mcmyckanue U moriomieHue
cBeta aToMoM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PagunoaktuBHOCTE. Anb(da, 6era m rammaumsnydeHus. CTpoeHue aromMHoro siapa. HykioHHas Mozensb
aToMHOTO siapa. M30TonsI.

PanunoaktuBHbie npeBpanieHus. [lepuon nmomypacnaaa aTOMHBIX siEp.

SAnepHbie peakiuy. 3aKOHBI COXPAHEHMSI 3apsII0BOTO U MAaCCOBOTO UMCEN. DHEPrusl CBA3M aTOMHBIX sJIEp.
CBs3b Macchl ¥ sHepruu. Peakiuu cuntesa u aenenus saep. crounuku sHeprun Conuia u 38€31 (MC).

Snepnas sHepreTuka. JIeicTBUS pagloaKTUBHBIX U3TyUYeHUN Ha KuBbIe opranu3Mel (MC).

Hemoncmpayuu

1. CriekTphl U3Ty4YEeHUS U MOTJIOMICHHUS.

2. CeKTpbl pa3IudHbIX I'a30B.

3. CexTp BOgopo/a.

4. Habmonenue TpekoB B kamepe Buibcona.

5. PabGoTta cuérunka HOHU3UPYIOIHUX U3TyICHHM.

6. Perucrpanus uziny4eHus: IpUpOAHBIX MUHEPAJIOB U MPOJIYK TOB.

Jlabopamopnwvie padbomot u onvimul

1. HabmroieHue CIUTONIHBIX U JIMHEHYATHIX CIIEKTPOB M3JTYYCHHUS.

2. UccnenoBanue TPEKOB: U3MEPEHHE SHEPTUH YaCTUIIBI TIO TOP MO3HOMY ITyTH (110 hoTorpadusim).

3. VI3mepeHue paauoakTUBHOTO (hOHA.

IoBTOPHUTENBHO-00001IAOIM I MOYJIb

[ToBTOpuTENBEHO-00001ITIaIONNIT MOYIIh TPEAHA3HAYEH IS CUCTEMATHU3aluU U 0000IIeHNs TPEIMETHOTO
COJIEp’KaHUsl U OIbITA JEATEIbHOCTH, TPUOOPETEHHOTO MPU M3YyUYEHUH BCEro Kypca (M3HKH, a TaKKe IS
noAroToBKM K OCHOBHOMY rOCyJIapCTBEHHOMY SK3aMeHY Mo (M3UKe JJIs 00y4aroUIuXcsi, BEIOPABIINX 3TOT
y4eOHBIN TIPEAMET.

[Ipn n3yueHUM DaHHOrO MOIYJIS PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BBl JEATEIBHOCTH, HA OCHOBE
KOTOpBIX 00€creynBaeTcsl JAOCTHKEHHE TMPEAMETHBIX M METaNpeJAMETHBIX IUIAHUPYEMBIX pPe3yJbTaTOB
oOyueHus1, (OpMUPYETCsl ECTECTBEHHO-HAYYHAsI TPAMOTHOCTh: OCBOCHHME HAayUHBIX METOJIOB MCCIIEAOBAHUS
SBIIGHUW TPHUPONBI W TEXHUKH, OBIAJCHHEC YMEHHUSMHU OOBSICHATh (U3MUYECKUE SBICHUS, MPUMEHSS
MOJIy4YEeHHbIE 3HaHMSI, pelllaTh 3a]a4i, B TOM YHCJIe KaYeCTBEHHbIE 1 SKCIIEPUMEHTAIIbHEIE.

VXN R WD —



[IpuHIMIIAaNBHO AEATEIPHOCTHBIM XapaKTep JaHHOTO pa3jziesia peaanu3yeTcs 3a CUET TOro, YTO ydalluecs
BBITIOJIHSIIOT 33/1aHUSI, B KOTOPBIX UM MPEAJIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHHUM pacro3HaBaTh U HAYYHO OOBICHATH (pU3HUECKUE SBJICHUS B

OKPYXKaroIel TPUPOJIE U MOBCEHEBHOMN KU3HU;

UCIIOJIb30BaTh HAyYHbIE METO/IbI HCCIIEIOBAaHUS (GU3UUYECKUX SIBICHUHN, B TOM YHCIIE JIJISl IPOBEPKHU

TUIIOTE3 U MOJIyYEHHUS] TEOPETUUECKUX BBIBOJIOB;

0O0BSCHATH HAyYHbIE OCHOBBI HanboJiee BaKHBIX JOCTHKEHUI COBPEMEHHBIX TEXHOJIOTHH, HallpuMep,

MPaKTUYECKOr0 UCTIOIb30BAHMS PA3IMUHBIX HCTOYHUKOB SHEPTUH Ha OCHOBE 3aKOHA MPEBPAILEHUS U

COXpaHEHUs BCEX U3BECTHBIX BUJIOB SHEPTHH.

Kaxxmas u3 TeM [aHHOrO paszzielia BKIIOYAET JKCIEPUMEHTAIhHOE HCCIEA0BaHNE 0000IIAr0IIero
xapakTtepa. Pa3gen 3aBepuraercst mpoBeeHUEM AUATrHOCTUYECKONW M OIIEHOYHOW paboThl 32 KypC OCHOBHOM
LIKOJIBI.

IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDI

Wzyuenne ¢usukun B 9 Kiacce HampaBleHO Ha JOCTIDKEHHE OOYyYaroIIMMUCS JUYHOCTHBIX,
METanpeIMETHBIX U MTPEIMETHBIX Pe3yJIbTaTOB OCBOCHHUS yUeOHOTO MpeIMETa.
JIMYHOCTHBIE PE3YJIbTATBI
Ilampuomuueckoe éocnumanue:
NPOSIBJIICHUE UHTEPECca K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PM3UUECKOM HayKH;
[IEHHOCTHOE OTHOILIEHHE K IOCTH)KEHUSM POCCUHCKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxoeHo-upascmeenHnoe 60CRUmManue:
TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYXI€HUU OOLIECTBEHHO-3HAYMMBIX U STHYECKUX IIPOOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM TOCTHKECHUN (PU3UKY;
OCO3HaHHE BaXXHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIHOCTH YYEHOTO.
Icmemuueckoe eocnumanue:
BOCTIPUATHE ICTETUYECKUX KauecTB (PM3MUECKOI HayKU: €€ TapMOHUYHOTO [TOCTPOEHHUSI, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH.
Llennocmu nayunozo noznanusn:
0CO3HAHME [IEHHOCTH (PU3NYECKON HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHHS MUPA, OCHOBBI PAa3BUTHUS
TEXHOJIOTH, BaXKHEUIIIEH COCTaBISAIONIEH KYJIbTYPHI;
pa3BUTHE HayYHOU JIFOOO3HATEIBHOCTH, HHTEPECa K UCCIIEI0BATENbCKOM 1A TEIbHOCTH.
Dopmuposeanue Kyaomypol 300p06b U IMOUUOHATLHO20 0J1A20NOTIYUUA:
OCO3HAHME [IEHHOCTH 0E30M1aCHOTr0 00pa3a )KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE, BAXKHOCTH
paBuJI 6€30MaCHOT0 TOBEICHUS Ha TPAHCIIOPTE, Ha I0POrax, C 3JIEKTPUYECKUM U TETNIOBBIM
000pyI0OBaHHEM B JOMAIIHUX YCIIOBHSIX;
c(hOpMHPOBAHHOCTH HaBbIKA PeQIIEKCHH, IPU3HAHUE CBOETO MTpaBa Ha OMKOKY M TaKOTO ke MpaBa y
JPyroro 4eJoBeKa.
Tpyooeoe eocnumanue:
AKTUBHOE y4YacTUe B PEIICHUH MTPAKTHYECKUX 3a1a4 (B paMKaX CEMbH, LIIKOJIbI, TOPO/Ia, Kpasi)
TEXHOJOTMYECKON U COLMAIbHON HAaMpaBICHHOCTH, TPEOYIOIIUX B TOM YUCiIe U (U3MUYECKUX 3HAHU;
UHTEpeC K NPAKTUYECKOMY HM3YUYCHHMIO NpOQeccuil, CBA3aHHBIX C (PUZNUKOM.
JKonozuueckoe eocnumanue:
OpHUEHTAIUs Ha IPUMEHEHNE (PU3NUECKUX 3HAHUH IS pelIeHns 3aa4u B 00JIaCTH OKPY>KaIoLIel Cpebl,
IUTAHUPOBAHMSI ITOCTYTIKOB M OI[CHKH UX BO3MOXKHBIX MOCIIEACTBUH JIUIsI OKPY KAIOIIEH Cpe/Ibl;
OCO3HaHHE TJ00aTbHOIO XapaKTepa IKOJIOTMYECKUX MpOoOJIeM U MyTeH UX pelIeHus.
Aoanmayusa o0yuarouie2oca K U3MEeHAIOUWUMCA YCI06UAM COYUANLHOU U RPUPOOHOIL CPeObl:
NOTPEOHOCTH BO B3aUMOJICHCTBUY MPH BHIMOIHEHUN UCCIETOBAHUM U MTPOEKTOB (hU3UUECKOI
HaINpaBJIEHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSAM JIPYTHX;
MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JesTebHOCTD;
noTpeOHOCTh B POPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4HCiIe (YOPMYITUPOBAThH
UJeH, TOHATHS, TUIIOTE3bl O (DU3MUECKUX OOBEKTaX U SIBICHUSX;
0CO3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTu (PU3UKY;
IUTAHUPOBAHKE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3NUYECKUX 3HAHMIA;
CTpeMJICHUE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSI3H MIPUPO/IBI, OOIIIECTBA M SKOHOMUKH, B TOM YHUCIIE C
UCIOJIb30BaHNEM (PU3NYECKUX 3HAHM;



e OIIEHKA CBOMX JACHCTBHI ¢ yU€TOM BIUSHUS HA OKPY’KAIOILYIO CPEY, BO3MOXKHBIX INI00ATBHBIX
MOCJIEACTBHM.

METAINIPEAMETHBIE PE3YJIbTATBI
YHuBepcanbHbIE I03HABATEIbHBIE JEHCTBUSA
bazoevie nocuueckue oelicmeus:

e BBIABISTH U XapaKTEPU30BAThH CYIIECTBEHHBIC TPU3HAKH OOBEKTOB (SIBICHUN );

e YCTaHABJIMBATbH CYIIECTBEHHBIN MPU3HAK KJIacCU(UKALIUN, OCHOBAHUS 7151 000OIIEHHS U CPaBHEHMUS,

e  BBISBIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pacCMATpUBaeMbIX (haKTax, NTaHHBIX U HAOTIOACHHUSIX,
OTHOCSIIIMXCS K (PU3HUECKUM SIBIICHUSM;

e  BBISBISATH IPUUYUHHO-CIICICTBEHHBIC CBS3H MPU U3YUYCHUU (DU3HUECKUX SIBJICHUN U TIPOIECCOB; JENIaTh
BBIBO/JIbI C UCIIOJIb30BAHNEM JI€TYKTUBHBIX U MHIYKTUBHBIX YMO3AK/IIOUEHUH, BBIIBUTATh TUTIOTE3BI O
B3aMMOCBSI3SX (DU3NYECKHUX BETHUNH;

e  CaMOCTOSTEIHLHO BBIOMPATH CIIOCOO pereHust yueOHo# ¢pu3nueckoil 3aaaun (CpaBHEHNE HECKOIbKUX
BapHAHTOB PEIICHUS, BBIOOp Hanbosiee MOAXO0ISIIETO ¢ yUETOM CaMOCTOATEIHHO BBIICTICHHBIX
KPUTEPHUEB).
ba3zoewie uccneoosamenvckue oeiicmeusn:

e  HCIIOJIH30BATh BOIPOCHI KaK MUCCIIEJOBATEIbCKUNA HHCTPYMEHT MMO3HAHUS;

e TPOBOJUTH MO CAMOCTOSITENILHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOXKHBIA (DU3MUECKUIA SIKCIIEPHUMEHT,
HeOoJIbIIoe HeceoBaHne (U3UUYECKOTO SIBICHMUS;

e OIEHUBAThH HA MPUMEHUMOCTH U JIOCTOBEPHOCTh WH(OPMAIIKIO, TOTYUYECHHYIO B XO/I€ UCCIICTOBAHUS HITH
JKCIIEPUMEHTA;

e  CaMOCTOSTENHHO (HOPMYIHPOBATH OOOOIICHUS U BBIBOBI IO PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOICHUS,
OTIbITa, UCCIIEIOBAHUS;

e MPOTHO3UPOBATH BO3MOXKHOE JIabHEHIIIee pa3BUTHE (PHU3UIECKIX MPOIECCOB, & TAKKE BBIABUTATH
MPEOJIOKEHNUS 00 X Pa3BUTHUU B HOBBIX YCIOBUSIX U KOHTEKCTAX.

Paboma c ungpopmavuerii:

e TMPUMEHSATH PA3INYHbIE METO b, THCTPYMEHTHI U 3aIpOChl IPU MOUCKE U 0TOOpe MHMOPMALIUN WU
JIAHHBIX C Y4E€TOM IPEeIOKEHHON yueOHOW (pU3niecKoil 3a1auu;

e  AHAJIM3UPOBATh, CUCTEMATU3UPOBATH U UHTEPIPETUPOBATH NHPOPMAIUIO PA3IMYHBIX BUAOB U (HOpM
MPEICTaBICHHUS,

e  CaMOCTOSITEIHHO BBIOMPATh ONTUMANBbHYIO (hOpMY IpEACTaBICHUS HH(DOPMALIUY U WILTIOCTPUPOBATD
pelraeMble 3a/1a4u HECIIOKHBIMU CXEMaMHU, TuarpaMMaMi, HHOU TpaduKoi M MX KOMOMHAIIUSIMHU.
YHuBepcanbHble KOMMYHHKATHUBHBIE JEHCTBUS
Obwenue:

e B XoJe 00CYXJACHHS yUeOHOTO MaTepHalia, pe3yIbTaToB JJA0OPAaTOPHBIX padOT M MPOEKTOB 33/1aBaTh
BOTIPOCHI IO CYIIECTBY OOCYKIaeMO TeMbl U BBICKA3bIBATh UJICH, HAIICTICHHBIC HA DPEIICHUE 3a1a9u U
nojiepkaHue 0J1arokenaTeTbHOCTH OOIICHUS;

e  CONOCTAaBISTH CBOM CYXKIEHUS C CYKJICHUSMHU APYTUX YIACTHUKOB TUANIOra, OOHAPYKUBAThH pPa3Indne U
CXOJCTBO MO3UIUI; BBIpAXKaTh CBOIO TOYKY 3PEHMSI B YCTHBIX U MMCbMEHHBIX TEKCTax; MyOIN4YHO
MPEJICTABIISITh PE3YJIBTAThHI BHITOTHEHHOTO (PH3UIECKOTO OMbITA (IKCIIEPUMEHTA, UCCIICIOBAHMS,
MIPOEKTA).

Coemecmuasn deamenpHOCMb (COMPYOHUYECMBO):

e TIOHUMATh U UCIIOJIb30BATh MIPEUMYIIECTBA KOMAaHIHOW U MHAUBHUIYAIbHOM paObOTHI IPHU PELICHUN
KOHKPETHOU (PU3MUECKOI MPOOIeMBL;

e TPUHUMAThH LIETU COBMECTHOM NI€ATENbHOCTH, OPraHU30BBIBATH JEHCTBUS MO €€ TOCTHKEHUIO:
pacipenensaTb poiu, 00CYk AaTh MPOLECCHI U Pe3yIbTaThl COBMECTHOM paObOThI; 0000IIaTh MHEHUS
HECKOJIBKHX JTIOACH;

e BBIMIOJIHATH CBOIO YaCTh PAOOTHI, IOCTHUTAsl KAYECTBEHHOT'O Pe3yJIbTaTa 0 CBOEMY HAIPaBICHUIO U
KOOPJMHUPYS CBOU JAEHCTBUS C APYTUMHU WICHAMHU KOMaH/IbI;

e OIIEHUBATh KAYECTBO CBOETO BKJIAJIa B OOIIMIA MPOIYKT MO KPUTEPHUSAM, CAMOCTOSITEITLHO
c(hOpMyJINPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUA.

YHUBEpPCAIBHBIE PETYJIATUBHBIC 1EHCTBUS
Camoopzanusayusa:



BBISIBJISITH MPOOJIEMBI B )KHU3HEHHBIX M YUEOHBIX CUTYalUsAX, TPEOYIOMIMX AJISl peleHUs PU3NUECKUX
3HAHUMH;

OPUEHTUPOBATHCS B PA3IMYHBIX MOAX0AAX MPUHATHUS pelIeHUH (MHAUBUAYAIbHOE, IPUHATHE PELICHUS B
rpynne, NpuHATHE PEILICHUI TPYyNIoN);

CaMOCTOSITENIbHO COCTABIISITh AJITOPUTM pellieHus (U3MUecKol 3aauu WK IUIaHa UCCIIEOBAHUS C YUETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BOZMOXKHOCTEH, apryMEHTHUPOBATh Mpe/laraeMble BapUaHThI
pELLICHHI;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

Camokonmponw (peghrexcusn):

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYyalluM U IIpejylaraTh IJ1aH €€ U3MEHEHMUS,

OOBSACHATH NPUYUHBI JOCTUKEHUSI (HEAOCTHKEHUS) PE3YIbTATOB JEATEIIbHOCTH, JaBaTh OLEHKY
nproOpeTEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JIESITEILHOCTD (B TOM YHCIIE B XOJ BHIITOJIHEHUS (DU3MUECKOTO UCCIEA0BAHUS UITH
IIPOEKTa) HA OCHOBE HOBBIX 0OCTOSITEIbCTB, U3MEHHUBILUXCS CUTYaIUH, YCTAHOBJICHHBIX OIINOOK,
BO3HUKIIINX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSM.

IMoyuoHANLHBLIL UHMENTeKm:

CTaBUTH ce0sl Ha MECTO JIPYTOro YeJIOBEKa B XOJI€ CIOpa WM JUCKYCCHH HA HAyYHYIO TeMY, TOHUMAaTh
MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.

Ilpunamue ceéa u opyaux:

puU3HaBaTh CBOE MPABO Ha OLIMOKY MPH pelIeHnH (U3NUECKUX 3aayd WIKA B YTBEPKACHUIX HA HAYUHbBIE
TEMBI U TAKOE K€ IIPAaBO APYTOro.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3ynbTaThl HA 0A30BOM YpPOBHE JOJDKHBI OTpaxaTb C(HOPMUPOBAHHOCTH Y OOyUaIOIIUXCS

YMEHUM:

UCIIOJIB30BATh MTOHATHUA: CUCTEMA OTCYETA, MaTepUajbHas TOYKA, TPACKTOPUs, OTHOCUTEIBHOCTh
MEXaHUUYECKOro JBIKEHUS, fedopmanus (ynpyras, jJacTu4eckas), TpeHHUe, LIEHTPOCTPEMUTENBHOE
YCKOpPEHHE, HEBECOMOCTb U TIEPErpy3KH; LIEHTP TSDKECTH; aOCOIIOTHO TBEPIOE TEINO, IIEHTP TAKECTU
TBEPJOTO TeJla, PABHOBECUE; MEXAHUYECKHE KOJICOAHNUS U BOJIHBI, 3BYK, HH(PaA3BYK U yJIbTPa3BYK;
AIIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OMM30PYKOCTh U JaIbHO30PKOCTh,
CIEKTPBI UCITyCKaHUS U NOMJIOILEHUS; anb(a, 6eTa 1 raMMa-u3Iy4eHus, U30TOIb, iAepHAst SHEPreTUKA;
pa3nuyath sBJIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE NPSIMOIMHENHOE IBUKEHUE, PABHOYCKOPEHHOE
PSAMOJIMHEHHOE IBUKEHUE, CBOOOIHOE Na/IEHUE TeJl, PABHOMEPHOE JIBUKEHHE 10 OKPYKHOCTH,
B3aMMO/ICIICTBHE Tell, pEaKTUBHOE JIBUKEHHUE, KoJIeOaTeIbHOe IBUKEHUE (3aTyXalOUIHe U BBIHYKICHHBIC
K0JIeOaHNUs), PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPAXKEHUE 3BYKa, IPSIMOJIMHEIHOE pacpocTpaHeHHe,
OTpa’KeHHE U TMPEJIOMIICHHE CBETa, TIOJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3iokeHue 0eIoro cBeTa B
CIIEKTP M CIOKEHHUE CIIEKTPAJIbHBIX IIBETOB, IUCIIEPCHS CBETA, €CTECTBEHHAs PAIMOAKTUBHOCTb,
BO3HHUKHOBEHNE JINHENYATOT 0 CIIEKTPA U3JIy4Y€HHs1) 110 ONMCAHUIO X XapPAKTEPHBIX CBOMCTB U HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIMUX JJTaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3MYECKHUX SIBICHHUH B OKPY’KaIOIIEM MHUpE (B TOM YHCIe
(bu3nyeckue sBJIECHUS B IPUPOJIE: PUINBBI U OTJIMBBI, IBMKEeHHUE M1aHeT COTHEUHOW CUCTEMBI,
PEaKTUBHOE IBUKCHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMU, 3EMIICTPSCCHHUE,
celicMu4eckue BOJIHBI, IyHaMH, 3XO0, [[BETA TeJl, ONTHUECKHUE SBJICHUS B IPUPOJIE, OMOIOTHYECKOe
JieicTBUE BUIUMOTO, YIABTPA(pHOIETOBOIO M PEHTTEHOBCKOTO U3ITyUeHHIA; €CTECTBEHHBII paJinOaKTHBHBIH
(OH, KOCMUYECKHE JIy4H, paIHOAKTUBHOE U3ITyUeHHE IPUPOJHBIX MUHEPAJIOB; IEHCTBUE PAOAKTUBHBIX
U3JTYYCHUH Ha OPraHu3M YeJIOBEeKa), IPU ATOM MEPEBOAUTH MPAKTUYECKYIO 33a4y B y4eOHYIO, BBIICIATh
CYLIECTBEHHbIE CBOMCTBA/IIPU3HAKU (PU3UUECKUX SABICHUH;

OIMCHIBATh U3yUCHHBIE CBOMCTBA TN U (PU3UUYECKHE SBICHUS, UCTIONb3Ys (PU3NUECKUE BETUUUHBI
(cpenHsst © MTHOBEHHAsl CKOPOCTh Tella P HEPABHOMEPHOM JIBHKEHHH, YCKOPEHUE, IepeMeIleHHE,
YTk, YIJIOBast CKOPOCTh, CUJIa TPEHUS, CHJIa YIIPYTOCTH, CHIIA TSDKECTH, YCKOPEHUE CBOOOAHOTO MaJICHUS,
BEC TeJa, UMITYJIbC TeJla, UMITYJIbC CUJIbI, MEXaHUYeCKas paboTa U MOLIHOCTh, IOTEHLUAJIbHAS SHEPTUs
TeNa, MOJHATOTO HaJl HIOBEPXHOCTBIO 36MJIU, IOTEHIIUAJIbHASL YHEPTHUS CKATOU NPYKUHBI, KHHETHYECKast
SHEPTUs, MOJIHAs MEXaHUUYECKasi SHEPT s, IEPUOJT M YaCTOTa KoJeOaHUM, JUTMHA BOJHBI, TPOMKOCTB 3ByKa
U BBICOTA TOHA, CKOPOCTh CBETA, MI0KA3aTeNb IPEJIOMIICHUS CPEAbl); IPU OMUCAHUH [TPABUIIBHO
TPaKTOBATh (PU3MUECKUI CMBICI UCTIOIb3YEMBIX BEJIMYUH, 0003HAYECHHUS M €MHULIBI (PU3MYECKUX



BEJIMYMH, HAXOIUTh (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYMHY C JPYTUMH BEIUYUHAMH,
CTPOUTH TPapUKHU U3YUECHHBIX 3aBUCUMOCTEN (PM3UUECKUX BEITHUUH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUECKUE SABICHUS U MPOLIECCHI, UCIIOJIb3Ys 3aKOH COXPaHEHMS
SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPHUHLUI CYTEPIO3UILIUN CUJI, IPUHLUI OTHOCUTEIBHOCTH
["anunes, 3akoHpl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPA)KEHUS U ITPEJIOMIICHNUS CBETA,
3aKOHBI COXPaHEHHsI 3apsI0BOTO U MACCOBOT'0 YMCEJI IPU SACPHBIX PEAKIUAX; IPH STOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIIMChIBaTh €0 MATEMaTHYECKOE BBIPA)KEHUE;

O0BSICHATH (PU3NUECKHE TPOILIECCH M CBOMCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE CUTYallui PaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa: BBIABIATH IPUUMHHO-CIIECTBEHHBIE CBSI3U, CTPOUTh OOBsACHEHHE U3 2—3
JIOTMYECKUX IIaroB C ONOPOH Ha 2—3 M3yUYEHHBIX CBOMCTBA (PU3MUYECKUX SBICHUH, (PU3MUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTE;

pemarb pacy€THbIe 3aauu (OMUPAIONINEcs Ha CUCTEMY U3 2— 3 ypaBHEHHIT), HCIIOJIB3YS 3aKOHbI U
(bopMyibl, cBA3bIBaIOIINE (HU3NUECKHE BEIMYMHBL: HA OCHOBE aHAJIM3a YCJIOBUS 337a4YM 3allUChIBATh
KpaTKoe YCJIOBHUE, BBISBIATH HEIOCTAIONINE WIIM U30BITOYHbIE JaHHbIE, BRIOUPATh 3aKOHBI U (hOPMYJIHI,
HEOOXOIMMBIE JIJIs pEILIEHUs], IPOBOAUTh PAacU€Thl M OLIEHUBATh PEATMCTUYHOCTh MOTy4EHHOIO 3HAaYEHUS
(bU3UYECKOI BETUYNHBL

pacro3HaBaTh IPOOJIEMBbI, KOTOPbIE MOYKHO PELIMTh IIPU OMOIIH (PU3HMUECKUX METOAOB; UCIIONb3Ys
OTMCaHKE UCCIICAOBAHMS, BBIICIATEH MPOBEPSEMOE MPEATONIOKEHUE, OLIEHUBATh TPABUILHOCTD MOPSIKA
IIPOBE/ICHUS MCCIIE0BAHNUS, JIeaTh BbIBO/IbI, MHTEPIPETUPOBATH PE3YIbTaThl HAOIIOAEHUH U OIBITOB,;
IPOBOJUTH OMBITHI MO HAOMIONEHUIO (PU3UUECKUX SBJICHUN WM (PU3UUECKUX CBOMCTB Tel (M3ydYeHue
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHMs YHEPTUHU; 3aBUCUMOCTb I1EPHO/1a KOJICOAHUH NPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH MPY>KUHBI M HE3aBUCUMOCTh OT aMIUIUTYIbI MAJIbIX
KOJI€OAHUH; IPSMOJIMHEHHOE PACIpPOCTPAHEHUE CBETa, DA3JIOKEHHE Oenoro cBeTa

B CIIEKTP; M3Yy4YEHHE CBOWCTB M300pa)XCHHs B IUIOCKOM 3€pKalie U CBOMCTB M300paXKeHHs ITpeaMeTa B
cobuparoniei 11H3€e; HaOII0A€HUE CIUIOMIHBIX U IMHEWYAThIX CIIEKTPOB U3IYUYEHHUs): CAMOCTOSITEIbHO
coOHMpaTh YCTAaHOBKY U3 N30BITOYHOTO HAO0Opa 000PYAOBAHMS; OIIMCHIBATH X0 ONBITA U €r0 Pe3yJIbTaThl,
(GopMyIMpOBATH BBIBOABI;

IPOBOJIUTH MTPH HEOOXOAUMOCTH CEPHIO MPSAMBIX U3MEPEHUH, ONpeIesisl cpelHee 3HaYCHUE N3MEpseMOon
BeNTMYMHBI ((DOKYCHOE PacCTOSIHHE COOMPAIOIIEH JIMH3bI); 000CHOBBIBATH BBIOOD CIIOC00a
U3MEPEHUs/U3MEPUTEIIBHOTO TPUOOPa;

IIPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMUYUH C UCIOJIB30BAHUEM MPSIMbBIX U3MEPEHUI
(3aBHCHMOCTB IIyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JIBXKEHHH 0€3 HauaJIbHON CKOPOCTH; epHo/Ia
KOJIEOAaHNI MaTeMaTHYECKOr0 MasiTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH yTIJ1a OTPaKE€HUs CBETa OT yria
naJieHus U yria nNpeJoMIICHHUs OT yIJla MaJeHHs): TNIAHUPOBATh UCCIIEIOBaHHIE, CAMOCTOSTEILHO
coOMpaTh YCTAHOBKY, (PUKCUPOBATh PE3YJIbTAThI IOJYUYCHHOH 3aBUCUMOCTH (PU3NYECKUX BEJIMUUH B BUJIE
TaOIUI U TPaQUKOB, AETaTh BHIBOABI 110 PE3yJIbTaTaM UCCIEI0BaHMS;

IIPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJIUUUH (CPEIHSAS CKOPOCTh U YCKOPEHUE TeJa MU
PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHUE CBOOOTHOTO MaleHHs], KECTKOCTD MPY KUHBI,

KO3(QULIMEHT TpeHHsI CKOJIbXKEHHUs, MeXaHuuyeckas paboTa ¥ MOLIHOCTb, YACTOTA U MEPUO
KOJICOAaHUH MaTeMaTHYeCKOTro U MPYKUHHOTO MasiTHUKOB, OTITUYECKasi CHJIa COOMparoIeil TUH3BL,
pazMoOaKTUBHBIN (DOH): INIAHUPOBATH U3MEPEHUS; COOUPATh HIKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJIHATH U3MEPEHHUSI, CIICAYS MPEATI0KECHHON MHCTPYKIIUH; BBIYACIIATH 3HAaUEHUE BETUUYNHBI U
aHAJIM3UPOBATh [1OJIyUYEHHBIE PE3YJIbTAThI C YUETOM 3a/laHHON MOIPEIIHOCTH U3MEPEHUI;

co0JII0IaTh MpaBHiia TEXHUKH O€30MacCHOCTH MU paboTe ¢ 1a00paTOpPHBIM 000pyI0BaHHEM;

pa3nuyaTh OCHOBHBIE IPU3HAKU U3YUEHHBIX (GU3NUECKUX MOJIENIEN: MaTepralbHas TOUKa, a0COIOTHO
TBEPI0E TENO, TOYSUHBIN NCTOUHUK CBETA, JIy4, TOHKAs JIMH3a, JITaHETapHasi MOJEb aTOMa, HYKJIOHHAs
MO/JIENIb aTOMHOT0 $171pa;

XapaKTepu30BaTh MPUHLHUIIBI ACUCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOPOI Ha
UX ONMHUCAHMS (B TOM YHUCIIE: CIIUIOMETP, JaTYUKH [TOJIOKEHUSI, PACCTOSHUS U YCKOPEHHUS, PaKeTa, 9X0JIOT,
OYKH, TIEPUCKOII, (poTOanmapar, ONTHYECKUE CBETOBOIbI, CIIEKTPOCKOII, JIO3UMETp, Kamepa Buiibcona),
UCIIONb3Ys 3HAHUS O CBOMCTBAX (PU3NUECKUX ABJICHUN U HEOOXOAUMBIE (PU3NYECKHE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3Y4YE€HHBIX TEXHUUYECKHX YCTPOMCTB, U3MEPUTEIBHBIX
nprOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPU PELICHUH YIeOHO-IPAKTUUYECKUX 3a/1a4; ONITUYECKHE
CXEMBI AJIsl IOCTPOEHUS N300pAKEHUH B TNIOCKOM 3€pKajie U COOMpAroLIel JIMH3E;



MPUBOJIUTH MPUMEPHI/HAXOAUTh UHPOPMALIHIO O TPUMEpaX MPAKTUYECKOrO UCIOIb30BaHUs (DHU3HUECKUX
3HAaHUH B MOBCETHEBHOM JKU3HU IS 0OecrieueHus: 0e30MacHOCTH IpU 00palleHuu ¢ mpubopamu

U TEXHUYECKHMMH YCTPOMCTBAMM, COXPAaHEHHUS 30POBBS U COOJIIO/IEHUS HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYIKAIOLIEN CPEE;

OCYHIECTBIISATH MOUCK MH(POpMaLK (PU3NIECKOTO CONIEpKaHus B ceTH MIHTEpHET, CaMOCTOSTEIbLHO
(bopMyIHMpys MOUCKOBBIN 3a1IPOC, HAXOAUTH IyTH ONPEAEICHUS JOCTOBEPHOCTH OTYYECHHOM
nH(pOpMallK HAa OCHOBE UMEIOIIUXCS 3HAHUI U TOTIOTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHITIOJTHEHNUHU YUEOHBIX 3aJaHUH HAYYHO-TIONYJISIPHYIO JIUTEpaTypy pusnueckoro
coJiepKaHusl, CIIPaBOYHbIE MaTepHAJIbI, pECYpChl ceTH VIHTepHeT; BiaaeTh NpuéMaMi KOHCTIEKTUPOBAHUS
TEKCTa, mpeoOpa3oBaHusi HHPOPMAIIUHN U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOILIEHUS HAa OCHOBE MH(OPMALIUU U3 HECKOIBKUX
UCTOYHUKOB (PU3UUECKOTO COJIEPKaHMsI, MyOINYHO MPEACTABIATh PE3YIbTaThl IPOCKTHON UITH
MCCIIEIOBATENILCKON IEATEIIbHOCTH; P 3TOM I'PaMOTHO MCITOJIb30BaTh N3yUYCHHBIN MOHATUMHBIA anmapaT
U3y4aeMoro paszena GU3UKU U COMPOBOXKIATH BHICTYIUICHHUE MTPE3CHTAINEH ¢ Y4ETOM 0COOEHHOCTEH
ayJIMTOPUHU CBEPCTHUKOB.

TemaTnueckoe mannposanme 9 kiaacce (102 yaca — 3 yaca B He/1eJ110)

TemaTnueckui 0J10K OcHOBHOE co/Iep:KaHue
3aKOHBI B3aUMOJECHUCTBUS U IBUKEHUS TEII
(45 1) MarepuansHas Touka. Cucrema oTcyera.

Ilepememenne. CKOPOCTh MPIMOIMHEHHOTO
paBHOMepHOTrO JBMKeHH. [IpsamonnHeiHoe
PaBHOYCKOPEHHOE ABIKCHUE: MTHOBCHHAS
CKOpOCTb, YCKOpeHHE, niepemerienue. ['padukn
3aBUCUMOCTH KHHEMATHYCCKHX BEIIMYHH OT
BPEMEHH TP PAaBHOMEPHOM U PaBHOYCKOPESHHOM
nBKeHUH. OTHOCUTEILHOCTh MEXaHUICCKOTO
nBrokeHUs. [ 'eoneHTprudeckas u
TeITUOICHTPHUYESCKAsT CHCTEMbI MUPa.
HNueprmansHasg cucTeMa OTcdeTa. 3aKOHBI
Hgerorona. CBoOonHoe nanenue. HesecoMocTsb.
3aKoH BCEMUPHOI0 TAroTeHus. VICKyCCTBEHHBIE
cnyTHUKH 3emun. Mmnynsc. 3akoH coxpaHeHus
I/IMHy.Hbca. PeaKTI/IBHOG ABUXXCHHUC.

MexaHuueckue KojaeOaHus ¥ BOJTHBL. 3BYK KonebarenbHoe neukenue. Konebanus rpysa
(13 1) Ha nipy>kuHe. CBOOOHBIC KOJICOaHUSI.

KonebarenpHas cuctema. MasTHUK. AMIUTATY 1A,
MepuoI, yacTora Kojebanui. [["apmonnueckue
kosebanusi|. [IpeBpaienue sHeprun npu
KoJ1e0aTeIbHOM JABM)KEHUU. 3aTyXalolue
KoJieOaHus1. BeiHyXIeHHBIE KOIeOaHwMsI.
Pe3onanc. Pacnipoctpanenue konebanuii B
yrpyrux cpenax. [lonepedynsie U Mpoa0abHbIE
BOJIHBL. J{nrHa BosiHbL. CBSI3b JUTMHBI BOJIHBI CO
CKOPOCTBIO €€ PaCIpPOCTPAHEHUS U TIEPUOIOM
(dacroToif). 3ByKOBbI€ BOJIHBI. CKOPOCTH 3BYKa.
BricoTa, TeMOp 1 TPOMKOCTB 3BYKa. IXO0.
3ByKoBO# pe3oHaHc. [MHTepdepentus 3Bykal.

DieKTpOMarHuTHoe 1oje (22 4) OIHOPOAHOE U HEOAHOPOAHOE MATHUTHOE
I10JI€C. HaHpaBHeHHe TOKa U HAITPABJICHUC JIMHUU

ero MmaruutHoro moss. [IpaBuino OypaBuuka.
OO6napy>xeHnue MarHuTHOro mosst. [IpaBuiio neBoit
pyku. MHIyKIMA MarHuTHOTO 1oJist. MarHuTHBIM
notok. OneiTel ®apanesd. DneKTpOMarHUTHAs
nHayKuus. HanpasiieHne WHIyKIIMOHHOTO TOKA.
[IpaBuio Jlenna. SIBneHue caMOMHIYKIWH.
Ilepemennsblii TOK. I'eHepaTop NEPEeMEHHOr0 TOKA.




[TpeobOpazoBanus YHEPTUHU B
anekTporeneparopax. Tpanchopmarop. [lepenaua
JIEKTPUYECKON YJHEPTUU HA PACCTOSHUE.
DJIEKTPOMArHuTHOE M0Jie. DJIEKTPOMarHuTHbHIE
BOJIHBL. CKOPOCTh pacipoCTpaHEHUs
3JIEKTPOMArHUTHBIX BOJIH. BiiusiHue anekTpomar-
HUTHBIX U3JTyYEHUHN HA )KUBbIE OPTAaHU3MBI.
Konebarenbublil koHTYp. [lomydyenue
3JIEKTPOMArHUTHBIX KosieOaHui. [IpuHIUIIEL
paanocBs3y u TeneBuaeHus. [MHTepdepeHnus
CBeTa.| DJIEeKTpOMarHUuTHas MPUPOA CBETA.
[Ipenomnenue ceta. [lokazarenb IpeIOMIICHHUS.
Hucnepcus ceera. [[Bera ten. [Cnekrporpad u
CIIEKTPOCKOIL. | TUIIBI ONTHYECKUX CIEKTPOB.
[CriekTpanbHblil ananus. | [lornomenue u
ucryckanue ceeta aroMmami. [Ipoucxoxaenue
JINHENYaThIX CIIEKTPOB.

Ctpoenue aToma 1 aToMHOTO sifpa (15 )

PannoakTMBHOCT KaKk CBUJIETEIHCTBO
CIIO’)KHOTO CTPOCHHUs aTOMOB. Alb(a-, 6era- u
ramMmma-u3inydeHus. Oneitel Pezepdopna. SAnepnas
MoJienb aToMa. PafinoakTUBHBIE IPEBPALLIEHUS
aToMHBIX s7ep. CoxpaHeHue 3aps10BOro U
MacCOBOI'0 YHMCEJI IIPU SAAEPHBIX PEAKIUAX.
OKCIepUMEHTAJIBHBIE METO/BI UCCIIEA0BAHUS
yacTull. [IpOTOHHO-HEUTPOHHAs MOJEIb AIpa.
@u3MYECKU CMBICI 3apsI0BOTO U MacCOBOIO
yucen. M3otonsl. [IpaBuna cMmemenus s anbga-
u OeTa-pacraza npu SAepHBIX peakiusIxX. JHEPTus
CBSI3M 4acTHIL B Axpe. Jlenenue saep ypasa.
[lennas peakuus. SnepHas sHepreTUKa.
DKoJIoTHYecKue mpo0IeMbl pabOThl aTOMHBIX
anektpoctaniui. Jlosumerpus. [lepuon
noJIypacnaza. 3aKkoH paJlMOaKTUBHOIO pacnaza.
BiusiHMEe paguoaKTUBHBIX U3IyYCHUN HA )KUBBIC
opranu3mbl. TepMosiniepHas peakuus. Mctounuku
sHepruu CoJIHIIa U 3BE3/I.

Ctpoenue u 3Bosmonus Beenennoit (4 1)

Cocras, cTpoeHue u npoucxoxaeHue ColHeUHOU
cucteMsl. [Imanersr u manbie Tena ColHEYHON
cuctembl. CTpoeHHe, U3JTydeHUE U 3BOTIOLUS
Connua u 38e31. CTpoeHue 1 3BOIIOLUS
Bcenennoi.

IHoypouHoe miiaHupoBaHue

9A kiacc
Jara npoBenenust
Ne T
eMa ypoka
ypoka yp o dakTnyec
JIaHy KH
1. | MarepunanpsHas Touka. Cucrema otcuéra. [lepemenienue. 04.09
2. | OnpeneneHrie KOOPAUHATHI IBIKYIIIETOCS TEIA. 05.09
3. | IlepemernieHue mpy IPSIMOJIUHEHHOM PaBHOMEPHOM JBIKECHUH. 07.09
4. | Pemenue 3anau. 11.09




5. | IlpsaMonuHeitHOEe PaBHOYCKOPEHHOE IBIKEHHE. Y CKOPEHHE. 12.09
6. | CkopocCTh IPSMOJIMHEHHOTO PaBHOYCKOPEHHOT'O JBKCHUSI. 14.09
7. | Pemenue 3anau. 18.09
8. | I'paduk ckopoctu. 19.09
9. | Pemenue 3anau. 21.09
10. | [Tepemerenne Tena Ipu MPSIMOJIMHEHHOM PAaBHOYCKOPSCHHOM JBHKEHUH. 25.09
11. | Pemrenue 3amau. 26.09
12. | [lepemerenue Tena npyu NpsSIMOIMHEHHOM PaBHOYCKOPEHHOM IBM>KEHUH 0€3 28.09
HayalbHOU CKOPOCTH.
13. | Pemienue 3amau. 02.10
14. | JIabopatopuas padora Ne 1. MccnenoBanrue paBHOYCKOPEHHOTO IBHYKEHMS O¢3 03.10
HayalbHOU CKOPOCTH.
15. | Konrponsnas padota Ne 1. IIpsimonuHeiiHOe paBHOMEPHOE U PSMOIHMHEHHOE 05.10
PaBHOYCKOPEHHOE JBU)KEHHE.
16. | OTHOCUTENHLHOCTh ABYIKCHUS. 09.10
17. | NnepumansHele cucteMsl orcuéta. [lepBriit 3axon HeroToHa. 10.10
18. | Bropoii 3akoH HrioToHa. 12.10
19. | Pemienue 3amau. 16.10
20. | Tperwuii 3akoH HetoToHa. 17.10
21. | Pemenne 3anau. 19.10
22.| CBoOomHOE TaZieHUE TEI. 23.10
23. | Pemenue 3anau. 24.10
24. | JIBmkeHue Tejaa, OpOIIEHHOI0 BEPTHKAILHO BBepX. HeBecOMOCTh. 26.10
25.| Pemenue 3anau. 06.11
26. | 3aKOH BCEMHPHOTO TATOTEHHUSL. 07.11
27. | Pemenue 3anau. 09.11
28. | Yckopenne cBOOOTHOTO MMaieHus Ha 3eMile U APyTUX HEOCCHBIX TellaxX. 13.11
29. | Pemenue 3anau. 14.11
30. | JIabopartopHast pabota Ne 2. M3amepeHne yckopeHusi CBOOOTHOTO MaeHusl. 16.11
31. | [IpsMonuHEHHOE U KPUBOJIMHEHHOE IBIKCHHE, 20.11
32. | ABmwxeHue Tena 1Mo OKPY>KHOCTH C TIOCTOSTHHOM 110 MOJIYJTIO CKOPOCTBIO. 21.11
33.| Pemrenue 3amay. 23.11
34.| UckyccTBeHHBIE CITyTHUKH 3E€MIIH. 27.11
35.| Pemenue 3anau. 28.11
36. | Konrponbnas padota Ne 2. 3akoHBI ABH)KEHUS U B3aUMOJACHCTBHS Tedl. 30.11
37.| Umnynbc Tena. 3aKOH COXpaHEHUS! IMITYJIbCA. 04.12




38. | Pemenue 3anau. 05.12
39.| Pemenue 3anau. 07.12
40. | PeaktuBHOE nBHXKEHUE. PakeTsl. 11.12
41.| Pemenue 3anau. 12.12
42. | BeiBoI 3aK0HA COXpaHEHUS MEXaHMIECKOW DHEPTUH. 14.12
43.| Pemenue 3anau. 18.12
44.| Pemenue 3a1auy. 19.12
45. | KontponbHas padota Ne 3. 3akoHBI cOXpaHEHHS B MEXaHHUKE. 21.12
46. | KonebarensHoe asmxenne. CBoboaHbIe KoieOanus. Beanuunel, 25.12
XapaKTepu3yIoIue KouedaTeIbHOe IBIKCHHUE.
47.| Pemenue 3anau. 26.12
48. | 'apMoHUYECKHE KOTIeOaHHs. 28.12
49. | 3aryxatomue xkoneOanusa. BeinyxneHHsle konebanus. Pezonanc. 11.01
50. | JIabopartopnas padora Ne 3. UccrnenoBanue 3aBUCUMOCTH MIEPUOJIA M YACTOTHI 15.01
CBOOOJHBIX KoJieOaHUH HUTSHOTO MAasgTHUKA OT €0 JINHBI.
51.| Anuna BomHBL. CKOPOCTH PacpoCTpaHEHHsI BOJIH. 16.01
52.| Pemenue 3anau. 18.01
53.| HUcrouHuku 3ByKa. 3BYKOBbIC KOJICOAHUS. 22.01
54. | BricoTa, TeMOp ¥ TPOMKOCTB 3BYKa. 23.01
55.| PacnpocTpaHeHue 3ByKa. 3ByKOBBIC BOJIHBIL. 25.01
56. | OTpaxeHue 3ByKa. 3ByKOBOU pe30HAHC. 29.01
57.| Pemenue 3anau. 30.01
58. | Konrponbnas padota Ne 4. Mexannueckue KoieOaHus U BOJTHBI. 3BYK. 01.02
59.| MarxuTtHoe 1oJe. 05.02
60. | HarmpaBnenue ToKa 1 HanpaBjeHUE JIMHUNA €ro MarHUTHOTO TTOJIS. 06.02
61.| ObHapykeHHEe MATHUTHOTO IOJIS 110 €r0 ASHCTBUIO Ha DJIEKTPUIECKUHN TOK. 08.02
[IpaBumno neBoit pyku.
62. | Pemenue 3agau. 12.02
63. | MamyKius MarHuTHOTO TIOJSL. 13.02
64. | Pemenue 3anau. 15.02
65. | MarauTHBIHA MTOTOK. SIBJICHNE 3JIEKTPOMArHUTHON MHIYKITHH. 19.02
66. | JlabopartopHas pabora Ne 4. VzyueHue sSBIEHUS 31€KTPOMarHUTHOW UHIYKIIKH. 20.02
67. | HanpaBnenue naaykuuonnoro toka. [Ipasuio Jlenma. 22.02
68. | Pemenue 3anau. 26.02
69. | SlBneHMe cCaMOUHIYKIIHY. 27.02
70. | [lonyyenue u nepeaada nepeMeHHoro Tokaio Tpanchopmarop. 29.02




71.| DnexTpoMarHuTHOE moje. JJIeKTPOMarHUTHHIE BOJHEIL. 04.03
72.| KonebarenbHblii KOHTYD. [10IydeHHE 2JIEKTPOMAarHUTHBIX KOJICOaHUH. 05.03
73. | [IpuHIUTIBI PATUOCBSI3U U TCIICBUICHHUS. 07.03
74.| Pemienue 3amay. 11.03
75. | DnekTpoMarauTHas nmpupojaa ceera. Ilpemomiienre ceera. @U3NIECKUAN CMBICIT 12.03
MoKa3aTtesl MPEIOMIICHHS CBETa.
76.| Pemienue 3amay. 14.03
77. | Qucnepcus ceta. LBera ted. 18.03
78. | CexTpsl. 19.03
79. | JlabopatopHas pabora Ne 5. HabmroaeHue CIIOMIHOTO U IMHEHYATOTO CIIEKTPOB 21.03
WCITYCKaHHA.
80. | KonrponpHas pabora Ne 5. DieKTpoMarHuTHOE ToJIe. 04.04
81.| PamnoakTrBHOCTH. MOMIEH aTOMOB. 08.04
82. | PagnoakTUBHEIE TIPEBpAITICHUS aTOMHBIX SIIep. 09.04
83. | DkcreprMeHTalIbHBIE METOBI HCCIIeA0BaHus YacTuil. JlabopaTopHas padota Ne 6. 11.04
H3MmepeHne ecTeCTBEHHOTO PAHAalMOHHOTO (POHA IO3UMETPOM.
84. | OTtkpeIiTHE TPOTOHA U HeliTpoHa. COoCcTaB aTOMHOTO siApa. SImepHbIe CHITHL. 15.04
85. | Pemenue 3amay. 16.04
86. | Oneprus cszu. [ledekr macc. 18.04
87.| Pemenue 3amay. 22.04
88. | Henenwne ssmep ypana. LlermHas peakmms. 23.04
89. | JTaboparopHas padota Ne 7. M3yuenue nenenus siapa aroma ypana no gotorpadpuu | 25.04
TPEKOB.
90. | Anepusriii peaktop. IIlpeoOpazoBanne BHyTpeHHEH SHEPT UM aTOMHBIX sIIEp B 29.04
JEKTPUIECKYI0. ATOMHAs SHEPTeTHKA.
91. | buonmornyueckoe AeMCTBHE paaravii. 3aKOH PaTHOAKTHBHOTO pacIaja. 30.04
92.| TepMmosepHast peakuusi. 06.05
93.| Jlabopatopnas pabora Ne 8. M3yueHue TpEeKOB 3apsLKEHHBIX YACTHIL [0 TOTOBBIM 07.05
¢dortorpadusm.
94.| Pemienue 3amay. 13.05
95. | KonrponbHas padbora Ne 6. CTpoeHHe aToMa B aTOMHOTO sI/Ipa. 14.05
96. | CocraB. Ctpoenue u npoucxoxkaeHne CoTHEIHOH CUCTEMBL. 16.05
97.| bonbmue mianersl COTHEYHON CHCTEMBI. 20.05
98. | Masnsie Tena COTHEYHOH CHCTEMBI. 21.05
99. | Ctpoenmue, m3mydeHus u 3ojtonust CosHia u 38€371. CTpOSHUE U DBOJIONNS 23.05
BcenenHoii.
9b knacc
Ne JlaTa npoBeneHus
i Tema ypoka
ypoka

ITo ‘ dakTnyec




TUIAHY KH

1. | Marepuanbras Touka. Crucrema orcuéra. [lepememnienue. 05.09
2. | OnpenencHrie KOOPAUHATHI IBIKYIIIETOCS TEIA. 07.09
3. | [lepemeenue npu NpsIMOIMHEHHOM PABHOMEPHOM JBIKECHHH. 08.09
4. | Pemenne 3anau. 12.09
5. | [IpsMonuHEHOE PaBHOYCKOPEHHOE IBIKEHUE. Y CKOPEHHE. 14.09
6. | CKOpOCTb MPSAMOJIMHEHHOTO PaBHOYCKOPEHHOTO IBHYKEHHUSL. 15.09
7. | Pemenue 3anau. 19.09
8. | I'paduk cxopocTH. 21.09
9. | Pemenue 3amau. 22.09
10. | [lepemerieHue Tena mpu NPSIMOIMHEHHOM PaBHOYCKOPEHHOM JBIKEHHH. 26.09
11. | Pemenue 3amau. 28.09
12. | [TepemerieHue Tena Ipu MPSIMOIIMHEHHOM PaBHOYCKOPSCHHOM JIBIKEHUH 0€3 29.09

HayaJlbHOW CKOPOCTH.
13. | Pemenue 3amau. 03.10
14. | JTabopatopuas padora Ne 1. MccnenoBanrue paBHOYCKOPEHHOTO IBHYKEHHMS O¢3 05.10

HayaJlbHOM CKOPOCTH.
15. | KonrponbHas pabora Ne 1. [IpsmonuHeitHOe paBHOMEPHOE U IPSIMOINHEHHOE 06.10

PaBHOYCKOPEHHOE JABI)KEHHE.
16. | OTHOCUTENBHOCTD ABIKCHUS. 10.10
17. | Nueprmanpabie cucTeMbl oTcuéta. [lepBrIil 3akoH HeioToHa. 13.10
18. | Bropoii 3akon HeroToHa. 14.10
19. | Pemenue 3amay. 17.10
20. | Tperuit 3akoH HproTOHA. 20.10
21. | Pemenue 3anau. 21.10
22.| CBoOoaHOE mageHue TEI. 24.10
23. | Pemenne 3anau. 26.10
24.| JIBwxeHue Tena, OpOIIEHHOTO BEPTUKAILHO BBepX. HeBecoMOCTb. 27.10
25. | Pemenue 3anau. 07.11
26. | 3aKOH BCEMHPHOTO TATOTCHHUS. 09.11
27. | Pemenne 3anau. 10.11
28.| YckopeHue cBOOOAHOTO MaeHUs HA 3eMIle U APYTHX HEOECHBIX TeJlax. 14.11
29. | Pemenue 3anau. 16.11
30. | JJabopatopuas padota Ne 2. 3MepeHre yCKOPEHHs CBOOOIHOIO HaaeHusI. 17.11
31.| [IpssMonuHeliHOE ¥ KPUBOJIMHEHHOE JBIKEHHE. 21.11
32.| [BmxeHHE Tema 1Mo OKPY>KHOCTH C IIOCTOSIHHOM MO MOZYJIO CKOPOCTBIO. 23.11




33.| Pemrenue 3amay. 24.11
34. | UcKyccTBeHHBIC CITyTHUKH 3EMITH. 28.11
35.| Pemenue 3amau. 30.11
36. | Konrponbnas pabota Ne 2. 3akoHBI ABH)KEHUS U B3aUMOACHCTBHS Tedl. 01.12
37. | Nmimyssc Tena. 3aKOH COXpaHEHHUS UMITYJIbCA. 05.12
38. | Pemenue 3amau. 07.12
39.| Pemienue 3amay. 08.12
40. | PeakTBHOE MBMKCHHE. PakeTsl. 12.12
41. | Pemenne 3anau. 14.12
42. | BeiBoI 3aK0HA COXpaHEHUS MEXaHMIECKOU DHEPTUH. 15.12
43. | Pemenue 3anay. 19.12
44. | Pemenne 3anad. 21.12
45. | Korrponbrast padota Ne 3. 3aK0oHBI COXpaHCHHS B MEXaHHUKE. 22.12
46. | KonebarensHoe asmxenue. CBoOogHbIE KOJIeOanus. Bearnunnel, 26.12
XapaxkTepHusylolue KojedaTeIbHOe JBIKEHHE.
47. | Pemenne 3anau. 28.12
48. | 'apmoHuueckue KoneOaHusl. 29.12
49. | 3aryxatomue kojaeOanus. BeinykaeHHbIe KojaeOanus. Pe3oHaHc. 11.01
50. | Jlabopatopuas padora Ne 3. HccienoBanre 3aBUCHMOCTH TIEPUOJIA ¥ YACTOTHI 12.01
CBOOOJIHBIX KONeOaHWH HUTSHOTO MasSTHHKA OT €T0 JUIHHBI.
51. | Jnmura BomHBL. CKOPOCTH pacpOCTpaHEHUS BOJIH. 16.01
52.| Pemenue 3amay. 18.01
53.| Uctounuku 3ByKa. 3ByKOBBIE KONEOaHUSI. 19.01
54. | BeicoTa, TeMOp ¥ TPOMKOCTH 3BYKa. 23.01
55. | PactipocTpaneHne 3ByKa. 3ByKOBEIC BOJTHEI. 25.01
56. | OtpaxkeHue 3ByKa. 3ByKOBOW PE30HAHC. 26.01
57. | Pewenue 3anay. 30.01
58. | KourposabHas padota Ne 4. MexaHuuecKue KoJieOaHHUs U BOJHEBL. 3BYK. 01.02
59.| MarnuTHOe Tone. 02.02
60. | HanpaBnenue Toka U HanpaBieHUE JTUHUH €r0 MArHUTHOTO TIOJIS. 06.02
61.| OOHapy»XeHHe MAarHUTHOTO IOJIS TI0 €0 ICHCTBHIO Ha DJIEKTPUUYCSCKHUN TOK. 08.02
ITpaBuiio neBo pyKu.
62.| Pemienue 3amay. 09.02
63. | UHIyKIHUsS MaraiuTHOTO TIOJIS. 13.02
64. | Pemenue 3amay. 15.02
65.| MarHuTHBIH NOTOK. SIBJI€HUE 3IEKTPOMArHUTHOW UHIYKIIKH. 16.02




66. | JlaboparopHas pabora Ne 4. VzyueHue sSBIEHUS 31€KTPOMArHUTHOW UHIYKIINH. 20.02
67. | HanpaBnenue uaayknuoHHOTo ToKa. [IpaBuio Jlenta. 22.02
68. | Pemenue 3anau. 27.02
69. | SIBneHne caMOMHIYKLIUH. 29.02
70. | [TomyueHue u mepeaava nmepeMeHHOro Tokar Tpanchopmarop. 01.03
71. | DekTpoMarHuTHOE ToJIe. DJIEKTPOMATrHUTHBIC BOJTHEL 05.03
72.| Konebarenbueiit KoHTYp. [lonydeHue s1ekTpoMarHuTHBIX KOJIeOaHUi. 07.03
73. | [IpuHIUIBI paxuoCBs3U U TEIEBUACHUS. 12.03
74.| Pemenue 3amau. 14.03
75. | DnekTpoMarauTHas mpupojaa ceera. Ilpemomiienre ceera. @U3NIECKUAN CMBICIT 15.03
MTOKA3aTeNs MPETOMIICHHSI CBETA.
76. | Pemenue 3anau. 19.03
77.| Hucnepcus ceeta. L{Bera Tex. 21.03
78. | CrekTpsl. 22.03
79. | Jlabopatopnas padora Ne 5. HaGiroieHHE CIUIOIIHOTO M TUHEHYATOrO CIIEKTPOB 04.04
WCITyCKaHWsI.
80. | KouTpomsaas padota Ne 5. DieKTpoMarHuTHOE TIOJIC. 05.04
81.| PagnoaxTuBHOCTE. MOMEIH aTOMOB. 09.04
82. | PagnoakTuBHBIE IpeBpaIleHUS ATOMHBIX SIAEP. 11.04
83. | DkcnepuMeHTaILHBIE METOIBI UCCIIe0BaHus YacTull. JlabopaTopHas pabota Ne 6. 12.04
W3mepeHne ecTeCTBEHHOTO PaJlalliOHHOTO JOHA TO3UMETPOM.
84. | OTkpeiTHE TpOTOHA 1 HelTpoHa. CocTaB aTOMHOTO siIpa. SaepHbIe CUITBL. 16.04
85. | Pemenue 3anau. 18.04
86. | Dueprus cBs3u. [edekT macc. 19.04
87.| Pemenue 3amay. 23.04
88. | Henenue snep ypana. Llennas peakuusi. 25.04
89. | JJaboparopHas padora Ne 7. M3yuenue nejaeHus sapa aroma ypana mmo gororpapuu | 26.04
TPEKOB.
90. | SAnmepusrit peaktop. [IpeoOpazoBanre BHyTPEHHEH YHEPTUH aTOMHBIX SJIEp B 30.04
AIEKTPUIECKYI0. ATOMHAsI PHEPTreTHKA.
91. | Buonoruueckoe AeHCTBHE paArali. 3aKOH PaIHOAKTHBHOTO pacnasa. 07.05
92.| TepMmosepHas peakuusi. 14.05
93.| Jlabopatopnas pabora Ne 8. M3yueHune TpEeKOB 3apsLKEHHBIX YACTHIL [0 TOTOBBIM 16.05
dhoTtorpadusam.
94.| Pemenue 3amau. 17.05
95. | KonrponbHas padbora Ne 6. CTpoeHHe aToMa B aTOMHOTO sI/Ipa. 21.05
96.| CocraB. Ctpoenue u npoucxosxaenue ConHeuHoi cucrtemsl. bonpime mianeTst 23.05
CosHEYHOHN CHCTEMBI.
97.| Maunsie Tena Conneunoit cuctemsl. CTpoeHHe, U3TyYeHUS U 3BoroIws COTHIIA U 24.05

3BE&31. CTpoeHHE U YBOIONHS BeeaeHHOM.




9B xacc

I[aTa NMpoBE€ACHUSA

e Tema ypoka ITo PaxkTHYec
yYpoKa
IIAHY KH

1. | Marepuanbnas Touka. Crucrema orcuéra. [lepememnienue. 05.09
2. | OmpeneneHre KOOPAUHATHI IBUKYIIETOCS TEIa. 07.09
3. | [lepemerenue npu NpsIMONMHEHHOM PABHOMEPHOM JBIKECHHH. 08.09
4. | Pemenue 3anau. 12.09
5. | IlpsMonuHeitHOEe PaBHOYCKOPEHHOE IBIKEHHE. Y CKOPEHHE. 14.09
6. | CKOpOCTb MPAMOJIMHEHHOTO PaBHOYCKOPEHHOT'O IBHYKEHHUSL. 15.09
7. | Pemenue 3anau. 19.09
8. | I'padmk cxopocTH. 21.09
9. | Pemenue 3anau. 22.09
10. | [lepemerieHue Tena mpu NPSMOIMHEHHOM PaBHOYCKOPEHHOM JBIKEHHH. 26.09
11.| Pemenue 3anau. 28.09
12. | [lepemerienue Tena npyu NpSIMOIMHEHHOM paBHOYCKOPEHHOM IBH)KEHUH 0€3 29.09

HayaJlbHOM CKOPOCTH.
13.| Pemenue 3anau. 03.10
14. | JlaGopatopnas padora Ne 1. MccrnenoBanne paBHOYCKOPEHHOTO IBHXKEHUS Oe3 05.10

HavyalbHOU CKOPOCTH.
15. | Konrponsnas padota Ne 1. IIpsimonuHeiiHOe paBHOMEPHOE U PSMOIHHEHHOE 06.10

PaBHOYCKOPEHHOE JBIKEHHE.
16. | OTHOCUTENBHOCTH ABIKEHUS. 10.10
17. | UnepumnansHele cucteMsl otcuéta. [lepBriii 3axon HeroToHa. 13.10
18. | Bropoii 3akon HeroToHa. 14.10
19.| Pemenue 3anau. 17.10
20. | Tperwuii 3akoH HetoToHa. 20.10
21.| Pemenue 3anau. 21.10
22.| CBobomHOE MaZieHUE TEI. 24.10
23.| Pemenue 3anau. 26.10
24.| JIBwxeHue Tena, OpOIIEHHOTO BEPTUKAILHO BBepX. HeBecoMOCTb. 27.10
25.| Pemenue 3anau. 07.11
26. | 3aKOH BCEMHPHOTO TATOTCHHUS. 09.11
27.| Pemenue 3anau. 10.11
28.| YckopeHue cBOOOAHOTO MaeHUs HA 3eMIle U APYTHX HEOECHBIX TeJlax. 14.11
29.| Pemenue 3anau. 16.11




30. | JIabopartopHast pabota Ne 2. M3amepeHne yckopeHusi CBOOOTHOTO MaeHusl. 17.11
31. | [IpsMonuHEHHOE U KPUBOJIMHEHHOE IBIKCHHE, 21.11
32. | [ABwxeHue Tena 1Mo OKPY>KHOCTH C TIOCTOSTHHOM 110 MOJTYJIIO CKOPOCTBIO. 23.11
33.| Pemrenue 3amay. 24.11
34. | UcKyccTBeHHBIC CITyTHUKH 3EMITH. 28.11
35.| Pemenue 3amau. 30.11
36. | Konrponbnas padota Ne 2. 3akoHBI ABH)KEHUS U B3aUMOJACHCTBHS Tedl. 01.12
37.| Umnynbc Tena. 3aKOH COXpaHEHUS! IMITYJIbCA. 05.12
38. | Pemenue 3amau. 07.12
39.| Pemenue 3amau. 08.12
40. | PeakTBHOE MBUKCHHE. PakeTsl. 12.12
41. | Pemenne 3anau. 14.12
42. | BeiBox 3aK0HA COXpaHEHUS MEXaHMIECKOU DHEPTUH. 15.12
43. | Pemenue 3anay. 19.12
44. | Pemenue 3anau. 21.12
45. | Korrponbras padota Ne 3. 3aK0oHBI COXpaHCHHS B MEXaHHUKE. 22.12
46. | KonebarensHoe asmxenue. CBoOogHbIE KOJIeOanus. Beanunnel, 26.12
XapakTepu3ylolue KojaedaTeabHOe JBIKEHHE.
47. | Pemnenne 3anau. 28.12
48. | 'apmoHuueckue KoneOaHusl. 29.12
49. | 3aryxatomme xkoneOanusi. BeinyxneHHsle konebanus. Peonanc. 11.01
50. | JIabopatopnas padora Ne 3. HccienoBanre 3aBUCUMOCTH TIEPUOJIA ¥ YAaCTOTHI 12.01
CBOOOJTHBIX KoJeOaHUH HUTSHOTO MAasgTHHKA OT €r0 JUINHBI.
51. | Jnmuaa BomHBEL CKOPOCTH pacpOCTpaHEHHUS BOJIH. 16.01
52.| Pemenue 3amay. 18.01
53.| UcTtounuku 3ByKa. 3ByKOBBIE KONEOaHUSI. 19.01
54.| BricoTa, TeMOp ¥ TPOMKOCTB 3BYKa. 23.01
55. | PactipocTpaneHue 3ByKa. 3ByKOBEIE BOJTHEL. 25.01
56. | OtpaxkeHue 3ByKa. 3ByKOBOW pPE30HAHC. 26.01
57. | Pewmenue 3anay. 30.01
58. | KourposabHas padota Ne 4. MexaHHuecKue KoJieOaHHs U BOJIHBL. 3BYK. 01.02
59.| MarnuTHOe Toe. 02.02
60. | HanpaBnenue Toka U HanpaBjIeHUE JTMHUH €r0 MArHUTHOTO TIOJIS. 06.02
61.| OOHapy»XeHHe MArHUTHOTO IOJIS TI0 €0 ICHCTBHIO Ha DJIEKTPUUCSCKHUN TOK. 08.02
[IpaBumno neBoit pyku.
62.| Pemenue 3amay. 09.02




63. | MamyKius MarHuTHOTO TIOJSL. 13.02
64. | Pemenue 3amay. 15.02
65. | MarauTHBIHA MTOTOK. SIBJIEHNE 3JIEKTPOMArHUTHON MHIYKITHH. 16.02
66. | JlaboparopHas pabora Ne 4. VzyueHue sSBIEHUS 31€KTPOMArHUTHOW UHIYKIIKH. 20.02
67. | HanmpaBnenue uaayknuoHHOTo ToKa. [IpaBuio Jlenra. 22.02
68. | Pemenue 3amay. 27.02
69. | SlBneHMe caMOUHIYKIIHY. 29.02
70. | Ilonyyenue u nepeaaya MEPEeMEHHOT0 ToKaro TpaHchopmaTop. 01.03
71. | DnekTpoMaraHuTHOE ToJIe. DJIEKTPOMATrHUTHBIC BOJTHEL 05.03
72.| KonebarenbHblii KOHTYD. [10IydeHHE 2JIEKTPOMArHUTHBIX KOJICOaHUH. 07.03
73. | [IpuHIMIBI paxuoCBs3U U TEIEBUACHUSL. 12.03
74.| Pemenue 3amau. 14.03
75. | DnekTpoMarauTHas mpupojaa ceera. Ilpemomirenre cBera. @U3NIECKUAN CMBICIT 15.03
MTOKA3aTeNs MPETOMIICHHS CBETA.
76.| Pemenue 3amau. 19.03
77. | Qucnepcus ceta. Lpera ted. 21.03
78. | CrekTpsl. 22.03
79. | Jlabopatopnas padora Ne 5. HaGiroieHHE CIUIOIIHOIO M TUHEHYATOIO CIICKTPOB 04.04
UCTTYCKaHHA.
80. | KonrponbHas pabota Ne 5. DieKTpoMarHuTHOE ToJIe. 05.04
81.| PagnoaxTuBHOCTE. MOMIETH aTOMOB. 09.04
82. | PagnoakTUBHEIE TIPEBpAITICHUS aTOMHBIX SIEp. 11.04
83. | DkcnepuMeHTaILHBIE METOIBI UCCIIe0BaHus YacTull. JlabopaTopHas pabota Ne 6. 12.04
W3zmepeHne ecTeCTBEHHOTO PaJlalliOHHOTO JOHA JO3UMETPOM.
84. | OTkpeiTHE TPOTOHA U HelTpoHa. CocTaB aTOMHOTO siIpa. SaepHbIe CUITBL. 16.04
85. | Pemenue 3amay. 18.04
86. | DHeprus cBs3u. [edekT macc. 19.04
87.| Pemenue 3amay. 23.04
88. | Henenue snep ypana. Llennas peakuusi. 25.04
89. | JJaboparopHas padora Ne 7. M3yuenue nejaeHus sapa aroma ypana mmo gororpapuu | 26.04
TPEKOB.
90. | SAnepusriii peaktop. IIpeoOpazoBanne BHyTpeHHEH SHEPTUN aTOMHBIX sIIEP B 30.04
ANIEKTPUIECKYI0. ATOMHAsI DHEPTreTHKA.
91. | Buonoruueckoe AeHCTBHE paAralii. 3aKOH PaIHOAKTHBHOTO pacnasa. 07.05
92. | TepmosinepHas peaxItusi. 14.05
93.| Jlabopatopnas pabora Ne 8. M3yueHune TpEeKOB 3apsLKEHHBIX YACTHIL [0 TOTOBBIM 16.05
dhoTtorpadusam.
94.| Pemenue 3amau. 17.05
95. | KonrponbHas padbora Ne 6. CTpoeHHe aToMa B aTOMHOTO sI/Ipa. 21.05




96. | CocraB. Ctpoenue u npoucxoxaenue ConHeuHoi cucremsl. bonpiime mianeTst 23.05
CosHEeYHOHN CHCTEMBI.
97.| Mausie Tena Conneunoi cuctembl. CTpoeHne, u3mydeHus u sBoironus ConHa u 24.05

3B&31. CTpoeHue u >BoNIOIMS BeeneHHOM.

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEUHEHUE OGPA30BATEJIBHOI'O

[IPOLIECCA

e [Iporpamma kypca pusuku st 7—9 kiaccoB 00111e00pa3oBaTeIbHBIX YUPEXKACHHUH (aBTOPBI A. B.
[Tepemkun, H. B. ®unonosuy, E. M. I'yTHHK).

o Ouspka. 9 xnacc. Yuebnuk (aBropsl A. B. Ilepeimkun, E. M. ['yTHHK).

o Ousnka. Tematnueckoe ranupoBanue. 9 kiacc (aBtop E. M. ['yTHUK).

o ®usuka. Tectsl. 9 kmace (aBropel H. K. Xannanos, T. A. XanHaHoBa).

o Ouspka. JAnnaktuaeckue Matepuaisl. 9 kiacc (aBTopsl A. E. Mapon, E. A. Mapon).

o ®usuka. COOpHHK BOIPOCOB U 3a7a4. 7—9 kmaccel (aBTopsl A. E. Mapow, C. B. [lo3oiickuii, E. A. MapoHn).

® DJIEKTPOHHOE MPIJIOKEHUE K YICOHUKY.
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