TOUYKA \\‘ POCTA

LieHTp o6pa3oBaHnA eCTeCTBEHHO-
Hay4YHOW U TEXHOJIOrM4eCcKomn
HarnpaBneHHOCTU

MynununanasHoe o011eo0pa3oBarenbHoe yupexaeHue «bypannas cpennss o0meo0pa3oBarenpHas MKoJa
MMEHM noJisspHoro uccienosarens [.E. Jlazapesa»

PaGouyasi nporpaMmma Kypca BHEYPOUHOIi 1eATeIbHOCTH
«®Pu3nKa B 3a7a4ax U IKCIEPUMEHTAX»
s 9 kaacca Ha 2023-2024 yuyeOHblii roj

«YTBEPXJTAIO»

Cocrasurenb: ['acanoBa T.A.



AHHoOTauus K 00pa3oBaTe/bHOI nporpamMme «®u3uKa B 3aJa4ax U IKcnepuMentTax» 9 kiaacc Touka pocra.
PaGouas mporpamma o ¢usuke 11 9 kiracca OCHOBHOH IIKOJIBI pa3paboTaHa B COOTBETCTBUU:

1. ®enepanphbiii 3akoH oT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpazoBanuu B Poccuiickoit ®enepanuu» (¢ U3M. U JIOM., BCTYIL. B
cuny ¢ 01.09.2020).
2. Tlacmopt HamumoHanmbHOro mpoekra «OO6pasoBanue» (yTB. mpesuauymom Cosera mpu [lpesunente PO mo crpaTernyeckomMy pa3BUTHIO U
HallMOHAJIBHBIM MPOEKTaM, TPOTOKOJ oT 24.12.2018 Ne 16)
3. T'ocynapctBennas mporpamma Poccuiickoit @enepaunu «Pazputue oopazoBanus» (yTB. [locranoBnenuem [IpaButensctBa PO ot 26.12.2017 Ne
1642 (pen. ot 22.02.2021) «O6 yTBep>KIEeHUHU TOCYAapCTBEHHOM nporpaMmbl Poccutickoii @enepanuu «Pa3Butue oOpa3oBaHuUs».
4. Tlpodeccuonanpupiii crangapt «llemaror (memarormveckas NesITEIBLHOCTh B JOMIKOJIBHOM, HAYaJbHOM OOIEM, OCHOBHOM OOIIEM, CpeaHEM
obmeM obpa3oBaHun), (BocIUTaTEeNb, YunuTenb)» (pea. ot 16.06.2019) (ITpuka3 MunucrepcTBa TpyAa U conuanbHOi 3amuTel PO ot 18 okTsa0ps
2013 r. Ne 544H, ¢ u3MeHeHUsAMHU, BHECEHHBIMH NpUKa3oM MunucrepcrBa tpyaa u couzamiutbl P ot 25.12.2014 Ne 11151 u ot 5.08.2016 r. Ne
422n).
5. Meronuyeckue peKOMEHAANNN MO CO3AaHHI0 U (YHKIIMOHUPOBAHHIO B 00I111€00pa30BaTEIbHBIX OPraHU3aIMAX, PACIIOIOKEHHBIX B CEIbCKOM
MECTHOCTHU U MaJIbIX TOpoJiaX, IIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYUHOU U TeXHOoJornyeckon HamnpasieHHocTell («Touka pocta») (YTBepxKIeHbI
pacnopsbkeHreM MuHucTepeTBa npocBenieHus Poceuiickoit @eneparmu ot 12 saBapst 2021 r. Ne P-6)
6. MeToamueckue peKOMEHAANNH 110 CO3JJaHUI0 U (PYHKIIMOHUPOBAHUIO JETCKUX TEXHOMAPKOB
«KBantopuym» Ha 06a3e 0011eoOpa3oBaTelbHBIX OpraHu3anuii (yTB. pacnopsbkeHrneM MuHHCTepcTBa npocBenienus Poccuiickoit denepanuu ot
12.01.2021 Ne P-4).
7. TIporpamma ocHOBHOTO 00mIero oOpazoBanms. Pusuka. 7 - 9 xmaccsl (aBropsr: A.B. [epeimkun, H.B. ®unonosny, E.M. I'ytauk). Ousnka. 7-9
kiaccel: paboune nporpammsl / coct. @50 E.H. Tuxonosa - 5-e uza., nepepad.-M.: [Ipoda, 2015. — 400c.

O0wem yaeOHOTO BpeMeHH: 34 yacos, 1 yac B Hezelro.

[Iporpamma ompenenser couepkaHue U CTPYKTYPY Y4eOHOro Marepuana, IOCIeI0BATEILHOCTh €ro U3YYeHHS, MyTH (OPMUPOBAHUS CUCTEMBI
3HaHWH, YMEHUU W CIHOCOOOB JESITEIbHOCTH, Pa3BUTHS, BOCIUTAHUS W COIMANM3AIMU ydaruxcs, [Ipemmaraemas mporpamMma peaau3yercsi ¢
nmoMoIpio yaeoHo-meToanueckux KomMiuiekToB (YMK). YMK mist kaxkaoro kiacca BKIroYaeT: Y UyeOHUK, 3aJa9HUK, METOIMYECKUE MaTEPHAITBI TSI
YUUTENS, CAMOCTOATENbHbIE M KOHTPOJIbHBIE PAa0OTHI, TeTpaib i JabopaTopHbIX pabdot; [lnanupyrorcs crnenyromme (Gopmbl OpraHuU3aluN
yueOHOro mporecca: (pOHTaIbHBIC, KOJUIEKTHBHBIC; TPYIIOBBIC, paboTa B Tape; WHAWBUAyalbHBIE. B mpemnomaBaHuu mnpeamera OyIayT
UCIIOJIb30BAThCS CIEAYIONINE TEXHOJIOTUM W METOJbI: JIMYHOCTHO-OPUEHTHPOBAHHOE 00ydeHue; mpobiemHoe oOydenue; nuddepeHmpoBaHHOE
oOyueHue; TEXHOJIOTHH 00YyUeHHUs HAa OCHOBE PEIICHUS 33/1a4; METOAbl MHAUBHIYAILHOTO O0yUYCHHUS;

OcobeHHOE 3HAYeHWE B TPEMOJaBaHUM (U3UKH HMMEET IIKOIBHBIM (U3MYECKUN SKCIEPUMEHT, B KOTOPBIM BXOIAT JEMOHCTPAIlMOHHBIN
AKCIIEPUMEHT U CAMOCTOSITEIbHBIC TA00OpaTOPHBIE paOOTHI YUAIIUXCSI HA OCHOBE ITU(POBOIL J1abOpaTOpHH.



Heabro uzyuyenuss Gusuku B OCHOBHOM LIKOJIE ABJISICTCS:

1) B HampaBJICHUWU JIMYHOCTHOTO PAa3BHUTHS - BOCIUTAHUE T'OTOBHOCTH OOYYAMOIIMXCS K CaMOPA3BUTHIO U CaMOOOpPa30BaHHIO HAa OCHOBE
MOTHBAIIMK K OOYYCHHMIO W TMO3HAHUIO; - (OPMUPOBAHUE IICHHOCTH 3J0pPOBOTO M Oe3omacHoro oOpasa KHU3HU, MPABWUI HHIUBUAYATHHOTO U
KOJUICKTUBHOT'O O€30IaCHOTO MOBEICHHS B UPE3BBIYANHBIX CUTYAIIUSIX, YIPOXKAIOMINUX JKU3HU M 30POBBIO JIFO/IEH, IPABHII MOBEJICHUS Ha TPAHCIIOPTE U
Ha Joporax. -BOCIIMTAHUEC y6e)KI[éHHOCTI/I B BO3MOKHOCTH IIO3HATH IIPHUPOAY, H€O6XOZ[I/IMOCTI/I PasyMHOI'O UCIIOJIb30BaHUA ,I[OCTI/I)KCHI/Iﬁ HaYKH U TEXHOJIOTUI JJTsL
HaﬂbHCﬁHICFO Pa3sBUTHUA YECJIOBCUCCKOI'O O6H160TB3; - Pa3BUTUC YBAXCHUA K TBOpHaAaM HAYKHM MW TCXHUKH; OTHOUICHHA K (1)I/I3I/IK6 KaKk K DJJICMCHTY
o0IIeueoBe4ecKon KyIbTypHI,

2) B MeTa MPEeAMETHOM HAaIPaBICHUHM OCBOCHUE 3HAHUN O MEXaHHYECKHX, TEIJIOBBIX, JJIEKTPOMATHUTHBIX M KBAHTOBBIX SIBJICHHUSX; BEIUYMHAX,
XapaKTePU3YIOIINX T SBICHUS; 3aKOHAX, KOTOPHIM OHU MOAYUHSAIOTCS; METOJaX HAYYHOT'O MMO3HAHUS MPUPOJbI U (OPMUPOBAHUS HA 3TOIl OCHOBE
Mpe/ICTaBICHU O (U3NYECKON KapTUHE MUPA; OBIAJECHHUE YMEHUSMHU IPOBOAUTH HAOIIOJIEHUS MPUPOJHBIX SBJICHHM, OMHCHIBATH U 0000IIAThH
pe3ynbTaThl HAOMIOJCHHM, HCIOIb30BaTh MPOCThIE M3MEPUTENbHBIE MPUOOPHI Ui U3ydeHUs (PU3NYECKUX SIBICHUN; MPEICTABIATH PE3YNIbTAThI
HaOJIOICHUH WJIM U3MEPEHUH B BHJIC TaOIUI, TPAUKOB U BBISBIIATH HA 3TOH OCHOBE SMITMPUICCKHIE 3aBUCIMOCTH; IPUMEHSTD MOJIYICHHBIC 3HAHHUSI
JUIsl OOBSICHEHHUSI PA3HOOOPA3HBIX MPUPOIHBIX SBJICHUN U MPOIECCOB, MPUHIIMIIOB JIEUCTBUS BAKHEUIINX TEXHUYECKUX YCTPOMWCTB, IJIS PEHICHUS
(U3UYECKUX 3a/1a4; pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEJUICKTYAJIbHBIX U TBOPUYECKHX CMOCOOHOCTEH B Mpoliecce pemeHus GU3ndecKux
3a/1ad ¥ BBINIOJIHEHUSI SKCIEPUMEHTAIBHBIX HCCIIEIOBAHUM; CIOCOOHOCTH K CaMOCTOSATEILHOMY MPHOOPETEHUIO HOBBIX 3HAHWUW MO (U3HKE B
COOTBETCTBUH C >KU3HEHHBIMH MOTPEOHOCTSAMU M MHTEPECaMu; - MCIOJIb30BaTh KOMITBIOTEPHBIC TEXHOJOTUU JJISl PEIIeHUs MH(POPMAIIMOHHBIX H
KOMMYHHKAITMOHHBIX Y4eOHBIX 3a7a4, B TOM YHMCJIE: BBIUYMCIICHNUE, HAlMCAHUE MTMCEM, COUMHEHUH, T0KIaI0B, pedepaToB, Co3JaHie Ipe3eHTalnil 1
Ap.;

3anaumn nzyveHust (GU3MKHM B OCHOBHOM IIKOJIE SIBJISETCS:

dopMHUpoOBaHUE Yy HIKOJIBHHUKOB OOIIEY4eOHbIX YMEHUN U HaBBIKOB, YHHUBEPCAIBHBIX CIIOCOOOB NEATEIBHOCTH W KIIIOUEBBIX KOMIIETEHIIUM.
[Ipuopureramu 171 MKOJBHOTO Kypca (U3MKA Ha dTalie OCHOBHOTO OOIIEro 00pa3oBaHUs SBISIOTCS (OPMHUPOBAHHE METANMPEIMETHBIX
KOMIICTEHITU, B TOM YHCIIE
[To3HaBaTenpHas ACSITEIBHOCTD: UCIIOIB30BAHUE TSI TIO3HAHUS OKPYXKAIOIIET0 MUPA PAa3JIMUYHBIX €CTEeCTBEHHOHAYYHBIX METO/I0B: HaOJI0IeHUE,
W3MEpPEHHE, IKCIIEPUMEHT, MOJICIIMPOBAHUE;

* hopmupoBaHUe YMEHUI pa3nu4aTh (HaKkThl, THIOTE3bl, MPUYNHBI, CIIEACTBHSI, TOKA3aTEIbCTBA, 3aKOHBI, TCOPUU;

* MPUOOPETEHHE OMBITA BHIBIKEHUS THIIOTES AJIs1 OOBSICHEHHS U3BECTHBIX (PAKTOB M IKCIIEPUMEHTATHHON IPOBEPKHU BBIIBUTAEMBIX
TUTIOTES.

HNubopmMaimoHHO-KOMMYHHUKATHBHASL 1€STELHOCTS:

* BJIQJICHHE MOHOJIOTHYECKOMN M TUAIOTUUECKOU peubto. CITOCOOHOCTh MOHUMATh TOYKY 3pEHHs COOECEeTHUKA U TIPU3HABAThH MMPABO HA MHOE
MHEHHUE;

* WCIOJIb30BAHUE JIJIS PEIICHUSI TO3HABATEIHbHBIX 1 KOMMYHHKATUBHBIX 33]1a4 Pa3IMYHbIX HCTOYHUKOB WH(OpMAITHH.



CHucoK JINTEepaTypsl € yKa3aHHeM NepeyHs y4eOHO-MeTOUYeCKOro o0ecnevyeHus, CPeICTB 00y4eHHUsl U J1eKTPOHHBIX 00pa3oBaTeIbHbIX
pecypcoB.

1. ®usuka. 9 ki.: yued. s obueodpaszosat. yupexxaenuit. / A.B. [1€peimkun, E.M. I'ythuk M.: [Ipoda, 2019.

2. ®usnka. 8 ki1.: yueb. aas odmieodpazosar. yupexaenuii. / A.B. IIépeiukun, E.M. I'ytauk M.: [Ipoda, 2019.

3. ®usuka. 7 Ki1.: yued. aus oomeobpasosat. yupexaenuii. / A.B. IIépeimkun, E.M. I'ytauk M.: Ipoda, 2018.

4, ®duzuka. 9 knacc: moypouHsie miansl mo yaeoHuky A.B. I1épeimkuna, E.M. I'ytauk / aBT.- coct. H.JI.Ilenareituenko. — Bonrorpan: Yuurens,
2020. —-230 c.

5. ®usmka. § Kiacc: MOypouyHbIe TUIaHbl o yueOuuky A.B. I1épeimkuna, E.M. I'yrauk / aBt.- coct. H.JI.Ilenareituenko. — Bonrorpan: Yuurens,
2019. - 230 c.

6. ®usmka. 7 Knacc: MOypouyHble TUIaHbl o yueOuuky A.B. I1€peimkuna, E.M. I'yrauk / aBt.- coct. H.JI.Ilenareituenko. — Bonrorpan: Yuurens,
2018. - 271 c.

7. ®usuka: 3amaunuk: 9 — 11 ki.: Yueb. mocobue mis oOmieoOpaszoBar. yued. 3aBeaenuit. — M.: Ipoda, 1996. — 368 c.: un. — (3amauynuku
«dpodu»).

8. ®uzuka. Tectbl. 7 — 9 knaccel. Kabapaun O.D., Opnos B.A. YuebH. - MeToq nocobue. — 4-e usa., crepeotunt. — M.: Jlpoda, 2000. — 96 c.: ni.

9. ®usnyeckuil HIKCIEPUMEHT B cpefHel mkoie: Mexanuka. MonekynspHas ¢usuka. DnekrpoauHamuka / [Hlaxmaes H.M., Illunos B.®. — M.:
[Tpoceemenue, 1989. — 255 c.: un. — (b-xa yuurens pusukn).

HNuTtepHeT-pecypcesr:

1.bubnunoreka — Bce mo npeamety «®Pusnkay. — Pexxum noctyna: http://www.proshkolu.ru 2.BuneoomnsitTel Ha ypokax. — Pesxum noctyna: http:/fizika-
class.narod.ru

3.Enunas  komekumst  1udpoBeIX  00pa3oBaTeNbHBIX — pecypcoB. — Pewxmm  gocryma: http://schoolcollection.edu.ru

4. InTepecHble MaTepHabl K ypokaM (pU3MKH 110 TeMaM; TECThI [0 TeMaM; HarJsIHbIe TOcoOus K ypokam. — Pesxum nocryma: http://class-
fizika.narod.ru

5. Lludposeie oOpazoBarenbHbIe pecypcbl. — Pesxum nocryma: http://www.openclass.ru

6. DJeKkTpoHHble y4yeOHMKM 10 (Qu3uke. — Pexmm gocryma:  http://www.fizika.ru MapopmanmoHHO-KOMMYHHKATHBHBIE CPEICTBA!

1.Ot1kpertas ¢puzuka 1.1 (CD). 2.0KuBas ¢pusuka.

VYuebno-meroauueckuit kommiekT (CD). 3.0t myra go nazepa 2.0 (CD).

4. bonwmrast sHnmkonenus Kupumna u Medoaus (Bce npeametsi) (CD). 5.Butpyansubie 1abopaTopHbie pabOTHI IO
¢busuke (CD).


http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://fizika-class.narod.ru/
http://schoolcollection.edu.ru/
http://class-fizika.narod.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/

l. IInanmpyemble pe3yJbTaThl OCBOCHHS 00pa30BaTeJbLHON MPOrpaMMbl
«®Du3nka B 3aJa4ax u IkcnepumenTax» 9 kiaace. Touka Pocra

JINYHOCTHBIMHM pe3yJibTaTaMu 00yueHusi pusuke B 9 Kj1acce siBJISIIOTCS:

L4 C(I)OpMI/IpOBaHHOCTb IMO3HABATCJIbHBIX NHTCPECCOB, HUHTCIIJICKTYAJIbHBIX U TBOPYCCKUX CHOC06HOCTCI71 yJaluxcs;
e yOEXIECHHOCTh B BO3MOXKHOCTH TMO3HAHUS MPUPOJbI, B HEOOXOAMMOCTH Pa3yMHOIO HCIIOJIb30BAHUS JOCTHIKEHUN HAyKW WU TEXHOJOTUH Ui
HaﬂbHeﬁmCFO Pa3sBUTHA 4CJIOBCUYCCKOT'O O6HI€CTBa, YBAXXCHHC K TBOpLAM HAYKHW U TCXHHUKH, OTHOIICHUC K (1)I/I3I/IKC KaK 3JICMCHTY O6HI€‘~I€JIOB€‘~I€CKOI>1
KYJIBbTYPBI,
® CaMOCTOSITENIbHOCTh B MPUOOPETECHUH HOBBIX 3HAHHUM U MPAKTUYECKUX YMEHU;
® TOTOBHOCTH K BBIOOPY )KU3HEHHOT'O ITYTH B COOTBETCTBUU C COOCTBEHHBIMH HHTEPECAMHU U BOZMOXKHOCTSAMU;
® MOTHUBaLluA 06pa3OBaT€HBHOﬁ ACATCIIBHOCTH IKOJIbHUKOB HA OCHOBC JINYHOCTHO OPUCHTHUPOBAHHOTI'O IMOAX0/14,
¢ (hopMUpOBaHKE [ICHHOCTHBIX OTHOILIEHHUH IPYT K APYTY, YUUTEII0, aBTOpaM OTKPBITHI U N300peTeHHil, pe3yabTaTaM 00y4eHHsL.

MeTtanpeaMeTHbIMH pe3yJibTaTaMu 00yyeHus pusnke B 9 Kiacce sABIASIOTCH:

® OBJIaJICHUE HAaBBIKAMH CAMOCTOSITEILHOTO MPUOOPETEHHSI HOBBIX 3HAHWM, OpraHU3alui y4eOHO! AeSITeTbHOCTH, IOCTAHOBKH IIeJieH, MIIaHUPOBAHNUS,
CaMOKOHTPOJIA U OLICHKU PE3YJIbTATOB cBOEH ACATCIBHOCTH, YMCHHUAMU NPCABUACTE BO3MOKHBIC PE3YJIBTATBI CBOUX I[CI\/’ICTBI/II\/'I;
® TMOHMMAaHUE PA3TUYUNA MEXKIY UCXOTHBIMU (haKTaMu M THIMOTE3aMU I X OOBSICHEHHs, TEOPETHUECKUMU MOJEISIMH U pealbHBIMU OOBEKTaMH,
OBJIaJICHNE YHUBEPCAIBHBIMHU y4eOHBIMHU JACHCTBUSIMH Ha MPUMEpaxX THIOTE3 JUIsl OOBSICHEHHs] U3BECTHBIX (DAaKTOB M AKCIIEPUMEHTAIbHON MPOBEPKH
BBIIBUTAEMBIX TUIIOTE3, pa3pabOTKHU TEOPETUUECKUX MOJIEJIeH MPOIIeCCOB WU SBJICHHIA,

e (QopmMupoBaHHE YMEHHIl BOCHpPUHHUMATh, MepepadbaTbiBaTh U MPEAbSIBIATH MHGOPMAIMIO B CIOBECHOH, 00pa3HOW, CHUMBOJIMYECKOH Qopmax,
aHAIM3UPOBATh U TiepepadaThiBaTh MOMYYCHHYIO WH(GOPMAIMI0O B COOTBETCTBHHM C TOCTaBJICHHBIMHU 33JauyaMU, BBIIEISITH OCHOBHOE COJEpKaHHE
MPOYNUTAHHOTO TEKCTA, HAXOJIUTh B HEM OTBETHI Ha MIOCTABJIICHHBIE BOIIPOCHI U U3JIaraTh €ro;
® TpUOOpETEHHE OMbITa CaMOCTOSTENILHOTO TOWCKa, aHanu3a M oTOopa HHQPOPMAIMH C HCIIOJB30BAHHEM pPa3IMYHBIX HCTOYHHUKOB U HOBBIX
UH(GOPMAIIMOHHBIX TEXHOJIOTHH JIJIsl pelIeHsI TO3HABaTEIbHBIX 33/1a4;
® pa3BUTHUC MOHOJIOTHYECKON U )manomqecxoﬁ p€un, YMCHUA BbIpAXaTb CBOU MBICIIH U CIIOCOOHOCTH BBICITYIIIMBATb CO6€C€)IHI/IKa, IIOHUMAaTh €ro
TOYKY 3pEHHS], IPU3HABATH MPABO JAPYTOro YEJIOBEKA HA HHOE MHEHHUE;
® OCBOCHHUC ITPUEMOB HeﬁCTBHﬁ B HCCTAaHAAPTHBIX CUTYyallUAX, OBJIAJICHUC O9BPUCTHICCKUMHA MCTOJaMU PCIICHUA HpO6J'IeM;
e (dopMupoBaHHe YMEHHI paboOTaTh B TPYIIE C BBIIOJHEHHWEM PAa3IMYHBIX COIUAIBHBIX POJIEH, MPEACTaBIATh M OTCTAMBATh CBOW B3TJISIABI H
yOex1eHusl, BECTU JUCKYCCHIO.

IIpeaMeTHBIMH pe3yJbTaTaMu 00ydyeHus pusnke B 9 Kiacce ABISIOTCS:
e (QopmupoBaHHE MPEACTABICHUNA O 3aKOHOMEPHOW CBSI3M W IO3HABAEMOCTH SIBJICHUH MPHPOIBI, 00 OOBEKTMBHOCTH HAYYHOTO 3HAHHS, O
cuctemMooOpa3zyromiei ponr (pU3UKK U pa3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHI; HAYYHOIO MHUPOBO33PEHUSI KaK pe3ysbTaTa



U3y4EHHsI OCHOB CTPOEHUS MaTepuu M (pyHIaMEHTaIbHbBIX 3aKOHOB (DU3UKU;

® 3HAaHUA O NPHUPOJIE BaAXHEHIIMX (PU3NUECKUX SBJICHUHM OKPYXAIOIEro MUpa M INOHMMaHME CMbIcia (PU3MYECKHX 3aKOHOB, PAaCKpPBHIBAIOILUX CBS3b
W3YYCHHBIX SIBJICHUM;

¢ (opMHpOBaHKE MEPBOHAYAIBHBIX MPEACTABICHUN O (PU3MUECKON CYHNTHOCTH SIBICHHM MPHPOJBI (MEXaHMUECKUX, TEIUIOBBIX, AIEKTPOMArHUTHBIX U
KBAaHTOBBIX ), BUJIaX MaTepHH (BEIIECTBO U I0JIE), IBUKEHUU KaK CIOCO0E CyIIECTBOBAHUS MAaTE€PUU; YCBOCHUE OCHOBHBIX UAEH MEXaHHKH, aTOMHO-
MOJIEKYJISIPHOTO YYEHHMsI O CTPOEHUHM BEILIECTBA, 3JEMEHTOB JJIEKTPOAMHAMUKM M KBAaHTOBOM (DM3MKH; OBJAJEHUE MHOHATUIHBIM ammapaToM H
CHUMBOJIMUYECKHUM S3BIKOM (PU3HKH;

® YMEHHUS M0JIb30BATHCSI METOJaMH HAYYHOI'O MCCIIEI0BAaHUS SIBJICHUI IPUPO/Ibl, TPOBOAUTH HAOIOACHUS, INIAHUPOBATh U BBIIOJIHATH IKCIIEPUMEHTHI,
oOpabarbIBaTh pe3y/ibTaThl H3MEPEHUM, NPEACTaBIATh pPE3yJIbTaTbl M3MEPEHUH C MOMOIUbI0 Tabmui, rpadgukoB U ¢Gopmysa, OOHApYKHUBaTh
3aBUCUMOCTH MEXAYy (PU3MUECKUMHU BEIUYMHAMM, OOBSICHATH IOJIYYEHHBIE PE3YJIbTaThl M JIeJIaTh BBIBOJBI, OLIEHWBATh I'PAHUIIBl IOIPEIIHOCTEH
pE3yJIbTaTOB U3MEPEHUI;

® YMEHHSI IPUMEHSTh TEOPETUUECKUE 3HAHUSA 110 (PU3HKe Ha PAKTUKE, pemaTh (PU3nYecKue 3aa4 Ha IPUMEHEHHE TOJTYyYCHHBIX 3HAHUI,

® YMEHMS U HAaBBIKU MPUMEHSATH MOJTYYEHHbIE 3HAHUS JJIs1 OObSICHEHUS MPUHIUIIOB AEMCTBUS BaKHEUIINX TEXHUYECKUX YCTPOUCTB, (paboThl) MaIIMH
U MEXaHU3MOB, CPEJICTB ME€PEIBUKEHUS U CBSI3U, OBITOBBIX MPUOOPOB, MPOMBIIIIEHHBIX TEXHOJIOTMUECKUX MIPOLIECCOB, PEIIEHUS MPAKTUUYECKUX 3a/1a4
MIOBCEHEBHOM JKM3HHU, oOecredeHns: 0e30MacHOCTH CBOEH KM3HM, PallMOHAJIBHOIO MPUPOONOIL30BAHUS U OXPAaHbI OKpYXarolleil cpeabl; BIMSIHUS
TEXHUUYECKHUX YCTPONCTB Ha OKPYKAIOLLYIO CPENY;

® OCO3HAHHE BO3MOYKHBIX IPUYHUH TEXHOTEHHBIX U 3KOJIOTHYECKUX KaTacTpod.

® 0CO3HaHME HEOOXOAUMOCTH MPUMEHEHUS JOCTHKEHUH (PU3UKU U TEXHOJIOTUH [Tl pPalliOHATBHOTO NPUPOIOTIOIb30BAHMS;

® OBJIAJICHUE OCHOBAMHU O€30IIaCHOT0 MCIIOJIb30BAaHHS €CTECTBEHHBIX M MCKYCCTBEHHBIX AJIEKTPUUYECKMX M MAarHUTHBIX MOJEH, 3JIEKTPOMarHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX M MCKYCCTBEHHBIX MOHU3UPYIOIUX HU3ITydeHUN BO M30€KaHUE UX BPEIHOTO BO3JCHCTBUS Ha OKPY)KAIOLIYIO CPEdy U
OpraHM3M YeJIOBEKa;

¢ (opMHUpoBaHUE YOSKICHHS B 3aKOHOMEPHOU CBS3U U MMO3HABAEMOCTH SIBJICHUI MPUPOABI, B 0ObEKTUBHOCTH HAYYHOTO 3HAHUS, B BBICOKOW [IEHHOCTH
HayKH B pa3BUTHH MaTEpUaIbHON U JYXOBHOH KYyJIbTYpBI JTIOACH;

® pa3BUTHE TEOPETUYECKOTO MBILIUIEHHS Ha OCHOBE (DOPMHUPOBAHMS YMEHMH YyCTaHaBIMBaTh (aKThl, pa3inyaTb NPUYUHBI U CIEACTBHS, CTPOUTH
MOJIENI U BBIIBUTaTh TUIIOTE3bI, OTBICKUBATH U (DOPMYITUPOBATh JI0KA3aTENbCTBA BBIIBUHYTHIX TMIIOTE3, BBIBOJUTH U3 3KCIIEPUMEHTAIBHBIX (PaKTOB U
TEOPETUYECKUX MOJeNel (hru3nyecKre 3aKOHBI;

® Dpa3BUTHE YMEHHUS IUIAHUPOBATh B TIOBCEJHEBHOM JKHU3HM CBOM JIEUCTBUS C TNPUMEHEHUEM IIOJyYEHHBIX 3HAaHUN 3aKOHOB MEXaHHKH,
JIEKTPOJUHAMUKHU, TEPMOJAMHAMUKY M TEIUIOBBIX SBJICHUMN C LI€bI0 COEPEKEHNUS 37J0POBbS;

e (hopMHUpOBaHME MPEJICTABICHUN O HEPAalMOHAIBHOM MCIOJIb30BaHUM MPUPOJHBIX PECYPCOB M IHEPIUH, 3arpsi3HEHUM OKPYXKAIOLIEH cpenbl Kak
CJIEICTBUE HECOBEPILIECHCTBA MAIIMH U MEXAHU3MOB.

¢ KOMMYHHMKaTHBHBIC YMEHMS: JOKIAABIBATE O PE3Y/IbTaTaxX CBOECTO MCCICNOBAHUS, y4aCTBOBATh B IUCKYCCUH, KPATKO U TOYHO OTBEYATh HA BOIIPOCHI,
UCIIOJIb30BaTh CIIPABOYHYIO JINTEPATYPY U JPYTrue HCTOUHUKU UH(DOpMAIUH.



BbINyCKHUK HAy4YHTCs: cOOMIONATh MpaBuiia 0€30IMacCHOCTH U OXPaHbI TPy/a pU padboTe ¢ yueOHBIM U 1Ta0OpaTOpHBIM 000PYI0BaHUEM; TIOHUMATh
CMBICTT OCHOBHBIX (PM3MYECKUX TEPMHUHOB: (U3MUECKOE TeJo, (HU3MUYECKOe SBICHHE, (U3MUECKas BEIWYMHA, CIUHUIBI U3MEPEHHUS; PACIO3HABATH
npoOJIeMBbl, KOTOPBIE MOYKHO PEIIUTh NpPU TOMOIIM (U3MYECKHX METOAOB; AHAIM3UPOBATh OTAEIBHBIC ATalbl IPOBEACHHS HCCICIOBAHUN W
MHTEPIPETHPOBATH PE3yJIbTaThl HAOMIOACHUN U OIBITOB; CTABUTDH OIBITHI IO MCCIEIOBAHNIO (PM3UYECKUX SBICHUN MM (PU3NYECKUX CBOMCTB Ten Oe3
UCTIOJIb30BaHUS IPSMBIX U3MEPEHUIT; IPH 3TOM (POpMyIUpOBaTh MpodIIeMy/3a1ady y4eOHOTO SKCIIEPUMEHTA; COOUPATh YCTaHOBKY M3 MPEATIOKEHHOTO
000py10BaHUs1; IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL.

[Mpumeuanue. [lpu mpoBeaeHHUU ucciaenOBaHUs (U3NUECKUX SIBICHHH W3MEPHUTENbHBIE MPUOOPHI HCIONB3YIOTCS JIMIIb KAaK JTATYMKHA H3MEPEHHS
(Gu3nYeCKUX BEJIWYUH. 3aIUCH MOKa3aHUM NPSMBIX MU3MEPEHUH B 3TOM ciy4yae HEe TpeOyeTcs HOHMMATh POJIb AKCIEPUMEHTA B MOJIYYEHUHU Hay4dHOU
uH(pOpMaIMK; TPOBOIUTH NPSAMblE W3MEpeHHs (U3NYECKUX BEIMYUH: BPEMs, pacCTOsSHHE, Macca Teia, 00beM, CHia, TeMIlepaTrypa, aTMOC(epHoe
JIaBJICHUE, BIAXKHOCTh BO3/yXa, HANPSDKEHHE, CHJIa TOKA, PAJHalMOHHBIA (OH (C MCHOJIB30BAaHHEM JIO3MMETpA); P ITOM BHIOMPATh ONTHUMAJIbHBIN
CII0CO0 U3MEPEHHUS M UCTIONIB30BATh IPOCTEHIIINE METO/IBI OLIEHKH MOTPEITHOCTEH H3MEPEHUIA.

[Ipumeuanue. Jltobas yyeOHas mporpamMma J0JDKHA 0OECTIeYrBaTh OBIIAJICHHE TPSMBIMH U3MEPEHUSIMH BCEX MEPEUMCICHHBIX (U3MYECKUX BEIUYHH.
IPOBOAMTH HMCCIEAOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEIMYMH C MCIOIb30BAHUEM MPSIMBIX M3MEPEHHI: MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(GukcHpoBaTh pe3yNbTaThl IMOJYYEHHOW 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BHJE TaOIWIl U Tpa@uKOB, AeNaThb BBIBOJBI IO pe3ylbTaTaM
UCCJIEIOBaHMSI; IPOBOAUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEJIMYHMH: MPU BBINOJHEHUH U3MEPEHHH COOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY,
(W1 (5919% HpCHHO)KCHHOﬁ HHCTPYKIUH, BBIYUCIIATH 3HAYCHUC BCIMYMHBI U AHAJIW3UPOBATH IMOJIYYCHHBIC PE3YJIbTAThl C YUCTOM SaﬂaHHOﬁ TOYHOCTHU
U3MEpPEHUil; aHAJIM3UPOBATh CUTYAIIMM MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX IMPOSBJICHUE U3YYEHHBIX (PU3MUECKUX SIBICHUH WIn
3aKOHOMEPHOCTEH M TNPHUMEHATh MMEIOIIUECs 3HAaHUS ISl UX OOBSCHEHMS; NMOHMMATh MPUHLUMBI JEHCTBHS MAaIIWH, NMPUOOPOB U TEXHUYECKUX
YCTPOMCTB, YCJIOBUS UX 0€30MacCHOr0 MCIOJIb30BaHMs B IOBCEAHEBHOM JKM3HU; UCIOIB30BATh MPH BBHINOJHEHUH YUEOHBIX 3a/1a4 Hay4yHO-TIONYJISPHYIO
JAUTEpATypy O (pU3HUECKUX SABJICHUAX, CIPABOUHBIE MaTepUabl, pecypchl HTepHeT.

BblﬂyCKHl/lK MOJYYUT BO3MOKHOCTb HAYYUTBCH: OCO3HABATh HCHHOCTh HAYYHBIX HCCH@HOB&HHﬁ, POJb CI)I/ISI/IKI/I B paCHIMpCHHUN Hpe}ICTaBHeHHﬁ 00
OKpYy>KaromeM MUPE U €€ BKIIaJ B YIYUIICHUC Ka4€CTBa KU3HU; UCIIOJIb30BATh MPHUEMBI ITOCTPOCHUA CbI/ISI/I‘—IeCKI/IX MOHeHeﬁ, IIOHUCKa U (bOpMy.]'IPIpOBKI/I
JA0Ka3aTCJIbCTB BEIABUHYTBIX T'MIIOTE3 U TCOPETHYCCKHUX BBIBOJOB HA OCHOBE OMITUPUUCCKH YCTAHOBJICHHBIX CbaKTOB; CpaBHHUBATb TOYHOCTb U3MCPCHUA
(1)I/I3I/ILIeCKI/IX BEJIMYMH T10 BEJIMYNHE UX OTHOCHTEIILHOM MOrpC€IIHOCTHU IIPH MMPOBEACHUU IPAMBIX H3MepeHI/II>'I; CaMOCTOATCIIbHO ITPOBOJAUTE KOCBCHHEIC
U3MEPEHUs] M UCCIE0OBaHUS (PU3UUYECKUX BEJIHYUH C MCIOJIb30BAHUEM Pa3IMYHBIX CIIOCOOOB M3MEpeHHs (PU3MUECKUX BEIWYHMH, BEIOUPATh CpEACTBa
U3MEPEHUs] C Y4eTOM HEeOO0XOAWMOW TOYHOCTH H3MEpPEHHMH, OOOCHOBBIBaTH BHIOOp croco0a H3MEpeHHs, aJeKBaTHOIO IOCTaBJIEHHOW 3ajaue,
IPOBOJUTH OLIEHKY IOCTOBEPHOCTH MOJIYUYE€HHBIX PE3Yy/IbTaTOB; BOCIPUHUMATH HHPOPMALIUIO (PU3UUECKOTO COJIEP>KAaHMsI B HAYYHO-TIOMYJISIPHOM



JUTEPAType M CPEACTBAX MACCOBOM MH(OpMAIMK, KPUTHUYCCKH OIICHUBATH MOJYYCHHYIO WH(OpMaIMio, aHAIU3Upysl €€ COoAep)KaHWe W JaHHBIE 00
HMCTOYHHMKE MH(GOPMAIINH; CO3/1aBaTh COOCTBEHHBIC MTUCbMEHHBIE M YCTHBIE COOOIIEHUS O (PU3NUECKHX SBICHUSX HAa OCHOBE HECKOJIbKHX MCTOYHHKOB
nH(popMaIu, COMPOBOXKAATh BRICTYIUICHUE MPE3EHTAIIMEH, YYUTHIBAsI 0COOCHHOCTH ayIMTOPUU CBEPCTHUKOB.

Mexanuueckue siBJIeHUS

BbINyCKHUK HAYYHTCSI: PAaClOo3HABATh MEXAHWYECKUE SIBICHUS M OOBSCHATH HA OCHOBE MMEIOIIMXCS 3HAHHA OCHOBHBIC CBOWCTBA WIIU YCIIOBUS
MPOTEKAHUS JTUX SBJICHUN: PABHOMEPHOE M HEPABHOMEPHOE JBUKECHHE, PABHOMEPHOE W PABHOYCKOPEHHOE MPSIMOJUHENMHOE JBH)KEHUE,
OTHOCHUTEJILHOCTh MEXaHHMYECKOTO JBHKEHUS, CBOOOJHOE IMaJICHUE TEJ, pABHOMEPHOE JIBIXKCHHE 10 OKPY>KHOCTH, MHEPIIMSI, B3aUMOJCHCTBUE TEIl,
pEaKTUBHOE ABM)KCHUE, TIepeiada JTaBJICHUS TBEPABIMU TEIAMH, KUIKOCTSIMH M Ta3aMH, aTMOCHEpPHOE JaBJICHHE, IJIaBaHUE TEJl, PABHOBECUE TBEPJIBIX
TeJ, UMEIOIIUX 3aKPEIUICHHYI0 OCh BpallleHus, KojeOaTelbHOe IBUKECHHE, PE30HAHC, BOJIHOBOE JIBIKEHHUE (3BYK); ONUCHIBATH U3yUYEHHBIE CBOMCTBA
Te1 U MEXaHUYECKHE SIBICHHUS, UCIOJNB3Ys (M3MUYECKUE BEIMYMHBI: MYyTh, NMEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, MepUoj OOpalleHus, Macca Telna,
IUIOTHOCTh BEIIECTBA, CHJIAa (CHJIa TSXKECTH, CHJIa YIPYrOCTH, CUJia TPEHHs), JaBIICHUE, UMITYJIbC Tella, KUHETUYECKas PHEPrus, MOTEHIMaTbHas
SHEprus, MEXaHu4deckas padbora, MmexaHudeckas MontHocTh, KIIJ[ mpu coBepiieHnn pabOTHI C UCIIOJIB30BAaHUEM MPOCTOTO MEXaHWU3Ma, CHJIa TPEHUS,
aMIUTUTY/1a, TIEPUOJT U YACTOTa KOJIeOaHU, ITTMHA BOJIHBI U CKOPOCTh €€ PaclpOCTPAHECHUSI; TP ONMCAHUU MPABWIIBLHO TPAKTOBATH (DU3UUECKUN CMBICIT
WCIIOJI3YEMBIX BEJTMYWH, UX 0003HAYEHUS U €UHUIIBI U3MEPEHUsI, HAXOAUTh (HOPMYJIbI, CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIIMUUHY C APYTHMHU
BEITMYMHAMU, BBIYUCIISATH 3HAaY€HUWE (PU3NUYECKOW BEIIMYMHBI; aHAJIU3UPOBATh CBOMCTBA TEJ, MEXAaHWYECKHUE SIBJICHUS W TMPOIECCHI, HCIOIb3Ys
¢du3nYecKue 3aKOHBI: 3aKOH COXPAHEHHUS SHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHS, MPUHIIUAI CYMEPIIO3UIINN CUJI (HAXOXKIEHHWE PABHOJCUCTBYIOIICH
cunbl), I, IT u 11l 3akonsl HeloTOHA, 3aK0OH coxpaHeHHs UMIYibca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; MpH 3TOM pa3NnudaTh CIOBECHYIO
(GbopMyTUPOBKY 3aKOHA U €r0 MaTeMaTHYeCcKoe BBIPAKEHUE; pa3TuiyaTh OCHOBHBIC MMPU3HAKHA U3YUYEHHBIX (PU3NYECKUX MOJIENel: MaTepralibHas TOYKa,
WHEepLMagbHas CcHCTEeMa OTCYeTa; peliaTh 3a/Jayd, WUCIMONbB3Yys (U3NYECKHE 3aKOHBI (3aKOH COXpaHEHHs SHEPTruH, 3aKOH BCEMHUPHOTO TATOTEHHS,
npuniun cynepnosunuu cui, I, IT u 111 3akons! HeloToHa, 3aK0H coxpaHeHus UMITyJbca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) U GOpMyIbl,
CBSI3bIBaIONIME (PU3NUECKHE BETUIHHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tella, IJIOTHOCTh BEIIECTBA, CHIIA, IaBIICHUE, UMITYJIbC TeJla, KHHeTHIeCcKas
SHEPTHsl, MOTEHIMadbHAs SHEPTUs, MeXaHW4eckas pabora, mMexaHuwdeckas MomHocTh, KIIJ[ mpocroro mexanmsma, cuiga TPEHUS CKOJBXKEHUS,
KOd(PUITMEHT TpeHMsI, aMIUTUTY/1a, TIEPUOJT U YacToTa KoJieOaHWH, JJIMHA BOJHBI U CKOPOCTh €€ PacIpOoCTpaHEHHs): Ha OCHOBE aHAJIW3a YCJIOBHS
3a/1a4M 3aMMChIBATh KPATKOE YCIOBUE, BBICIATh (PU3NUECKHE BETUINHBI, 3aKOHBI U (POPMYITbI, HEOOXOIUMBIE TSI €€ PEIICHUS, TPOBOIUTh PACUEThl 1
OIICHUBATh PEAbHOCTh MMOJYYCHHOTO 3HAYCHHSI (PU3NUECKON BEITHUMHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCSI: HCIOIH30BaTh 3HAHUSA O MEXaHWYECKUX SBJICHHUSX B MOBCEIHEBHOMN XU3HU IS 00eCIeYeHHUS
0e30MacHOCTH MpHU OOpalleHuu ¢ MPUOOpaMU M TEXHUYECKHUMH YCTPONCTBAMH, JUISI COXPAHEHHS 370POBBS M COOJIIOICHUS HOPM HKOJOTHYECKOTO
MOBEJICHUS B OKpYXKAWOIIEeH Cpene; MPUBOAWTH MPUMEPHI MPAKTUYECKOTO HUCHOIB30BaHUS (U3UYECKUX 3HAHUA O MEXaHHYECKHUX SBICHHUSX H
(GU3HYECKUX 3aKOHAX; TPUMEPHI UCTIOIb30BAHUS BO3OOHOBIISIEMBIX HCTOYHUKOB HEPTUU; SKOJOTUIECKUX TOCIECICTBUN HCCIETOBAHUS KOCMUYECKOTO
MPOCTPAHCTB; pa3inyaTh TPAHUIBI TPUMEHUMOCTH (U3MUYECKUX 3aKOHOB, TMOHMMATh BCEOOMMU XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH
COXpaHEHUSI MEXaHWYECKOW SHEPTUU, 3aKOH COXPAHCHHS MMITYJbCa, 3aKOH BCEMHUPHOTO TSATOTEHUS) M OTPAHMYCHHOCTh WCIOJIB30BAHUS YaCTHBIX



3aKOHOB (3aKk0oH ['yka, Apxumena u ap.); HAXOIUTh aJCKBAaTHYIO MPEAIOKEHHOH 3a/1a4e (PU3UUECKYIO0 MOJIEIb, pa3pemarh MpodaeMy Kak Ha OCHOBE
UMEIOLINXCS 3HAHUN TT0 MEXaHHUKE C UCII0JIb30BAHUEM MAaTEMaTHUYECKOT0 anrapaTa, Tak U P MOMOIIN METOI0B OLICHKH.

DJIEKTPUYeCKHe U MATHUTHBIE SIBJICHUS

BbINYCKHUK HAYYUTCSI: PACIIO3HABATH HJIEKTPOMArHUTHBIE SIBIICHUS U OOBSICHITH Ha OCHOBE UMEIOIINUXCS 3HAHUH OCHOBHBIE CBOMCTBA MJIM YCIIOBUS
NPOTEKAHUS 3TUX SIBJICHUMN: 3JEKTpU3aALMs Tell, B3aUMOICHCTBHE 3apsJI0B, JIEKTPUUYECKUI TOK M €ro JelcTBus (TemIoBoe, XMMUYECKOe, MarHUTHOE),
B3aUMOJICVCTBUE MAarHUTOB, JJIEKTPOMArHUTHAs WHAYKIMSA, NEUCTBUE MArHUTHOIO IOJSA HA IPOBOJHUK C TOKOM M Ha JBMXKYINYIOCS 3apsDKCHHYIO
YacTULly, ACUCTBUE DJIEKTPUYECKOrO IIOJISI Ha 3apsDKCHHYIO YacTHUIly, JJIEKTPOMATHUTHBIE BOJIHBI, IPSMOJIMHEMHOE pacnpoCTpaHEHUE CBETa,
OTPa)KEHUE U IIPEIIOMIICHUE CBETA, TUCIIEPCUS CBETA. COCTABJIATh CXEMBI AIEKTPUUYECKUX LENEH C ITOCIIEI0BATEIbHBIM U N1APAJUICIbHBIM COEIUH CHUEM
3JIEMEHTOB, Pa3/INyasl yCIOBHBIE 0003HAYCHNUS JIEMEHTOB AICKTPUYECKUX LeNel (MCTOYHHUK TOKa, KII0Y, PE3UCTOP, PEOCTaT, JIaMIIO4Ka, aMIEepMeETp,
BOJIETMETP). MCIIOJIb30BaTh ONTHUYECKUE CXEMBbI JJIsi MOCTPOEHUS M300pa’keHUI B IJIOCKOM 3€pKajle U coOMparolieil JIMH3€. ONUCBIBaTh W3YYEHHBIE
CBOWCTBA TeJ U 3JIEKTPOMArHUTHBIE SBJICHUS, UCIONb3Ys (pU3MUECKUe BEIMYMHBI: JIEKTPUUECKUI 3apsj, cuja TOKa, DJIEKTPUYECKOe HaIpsKeHUe,
JJIEKTPUUECKOE CONMPOTHUBIIEHHE, YIEIbHOE CONPOTHBIIEHHE BEIIECTBAa, padoTa 3JIEKTPUUYECKOTO IO0JIs, MOIIHOCTh TOKa, (POKyCHOE pacCTOsSHHE U
ONTHYECKasl CUJIa JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U YacTOTa CBETa; MPU OMUCAHUU BEPHO TPAKTOBATh (PM3UYECKUN CMBICT
UCIOJIb3YEMBIX BEJIMYUH, UX 0003HAYEHUS U €IUHUIIBI U3MEPEHMSI; HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMYUHY C P yTUMU
BEJIMYMHAMU. aHAIW3UPOBATh CBOMCTBA TeJ, AJIEKTPOMArHUTHBIE SIBICHHUS M TPOIECCHI, UCHOJb3Ys (U3MUECKHE 3aKOHBI: 3aKOH COXPAHEHUs
IEKTPUUECKOro 3apsa, 3akoH OMa A yuyacTka 1enu, 3akoH JlxoyinsaJleHna, 3aK0H NPSAMOIMHENHOIO paclpoCTPaHEHUs CBETA, 3aKOH OTPa)KECHUs
CBETAa, 3aKOH MPEIIOMIICHHS CBETA; IPU 3TOM PA3INyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U €r0 MaTEMaTHUYECKOE BbIpaKEHUE. MPUBOIAUTH MPUMEPDI
NPaKTUYECKOT0 UCIOJIb30BaHUS (PU3NUECKUX 3HAHUN O 3JEKTPOMArHUTHBIX SIBICHHUSX pellaTh 3aJlaud, UCIONb3ys (U3NYecKue 3aKoHbl (3akoH Oma
JUISl yJacTKa Lienu, 3akoH Jkoyns - JleHna, 3aKoH IpsIMOJIMHEWHOTO paclpOCTPAHEHUS CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH IIPEJIOMIIEHHSI CBETA) U
dopmynbl, cBs3bIBalOIIME (U3MUYECKHE BEIMYMHBI (CHJIAa TOKA, JJIEKTPHUECKOE HANpsHKEHUE, JIIEKTPHUUECKOE COINMPOTHBIIEHUE, YJENbHOE
COIIPOTHBIIEHUE BEIIECTBA, pPaboTa H3JIEKTPUUYECKOrO TOJs, MOIIHOCTh TOKa, (POKYCHOE pACCTOSHHUE M ONTHYEeCKas Cuila JIMH3BI, CKOPOCTh
JJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacToTa cCBeTa, (OpMyJbl pacuera 3JEKTPUYECKOr0 COMNPOTHUBIEHUS IPHU IMOCIENI0BATEIIbHOM H
napajuleIbHOM COE€IUHEHUH MPOBOJHMKOB): HAa OCHOBE aHajlHM3a YCJIOBHUS 3aJayud 3alHChIBaTh KPATKOE YCIOBUE, BBIACIATH (PU3NYECKHE BEIMYMHBI,
3aKOHBI M (OPMYJIbI, HEOOXOUMBIE AJIsl €€ PElIeHHMs], IPOBOJUTH PAaCUeThl U OLICHUBATh PEAIbHOCTD MOJIYYEHHOTO 3HaUeHUsI (PU3NUECKON BEITMUUHBI.

BbInyCKHUK MNOJYYHT BO3MO:KHOCTH HAYYUTBHCHI: HCIOJIb30BaTh 3HAHMS 00 DJIEKTPOMArHUTHBIX SIBJICHUSX B IOBCEJAHEBHOW JKHU3HM MJIs
oOecrieyeHnss 0e30MacCHOCTH TNMpH OOpalleHuH ¢ NpubopaMH M TEXHUYECKMMM YCTPOMCTBAMHM, AJISi COXPAHEHHs 370POBbS U COOJIIOJICHUS HOPM
HKOJIOTUYECKOIO MOBEACHUS B OKPYXKAIOIIEH Cpelie; IPUBOAUTH IIPUMEPHI BIMSHUS dJIEKTPOMArHUTHBIX U3JIy4CHUHN HA JKMBBIE OPraHU3MBbI; pa3IndaTh
IpaHUIBl TPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHMMATh BCEOOLIUI XapakTep (DyHIAaMEHTaJIbHBIX 3aKOHOB (3aKOH COXPAHEHHUS 3JIEKTPUYECKOTO
3apsiia) U OTPaHUYEHHOCTH MCIIOJIb30BAHMsI YAaCTHBIX 3aKOHOB (3akoH OMa Juis ydacTka Lienu, 3akoH JDkoyns-JleHna u ap.); UCHOIb30BaTh IPUEMBI
NOCTPOCHUS (PU3MUECKUX MOJENeH, MOUCKa U (POPMYTUPOBKM [OKA3aTEIbCTB BBIABHHYTHIX THIIOTE3 UM TEOPETHYECKHX BBIBOJOB Ha OCHOBE



OMIIMPHUYCCKHU YCTaHOBJICHHBIX (baKTOB; HaXOJUTh aACKBATHYIO HpeﬂHO)I(eHHOﬁ 3aaa4e (1)I/I3I/I‘ICCKYIO MOZECIIb, pa3p€uiaTb HpO6JICMy KakKk Ha OCHOBC
HMCIOIINXCA 3HAHUH 00 SJICKTPOMAIrHUTHBIX SBJICHUAX C UCIIOJIb30BAHUEM MATCMATUYCCKOI'O arlrapara, Tak 1 Ipyu noMomu METOJ0B OLICHKH.

KBaHnTOBbBIE SIBIICHUS

BbINYCKHUK HAY4YMTCSl: PAclo3HABAaTh KBAaHTOBBIC SIBICHUS M OOBSCHATH HA OCHOBE MMEIOIIMXCS 3HAHUH OCHOBHBIE CBOMCTBA WM YCJIOBHSA
MPOTEKaHUs JTUX SIBJICHUN: €CTECTBEHHAss M HCKYCCTBEHHAs PaJWOAKTUBHOCTb, O-, - M 7Y-H3Iy4eHHs, BO3HUKHOBEHHUE JIMHEHYATOro CIHeKTpa
U3ITy4eHUs] aTOMa; OINHUCHIBATh M3YUYECHHbIE KBAHTOBBIC SIBJICHUS, MCIONb3Ys (U3MUYECKHE BEITUUYHMHBI: MAacCOBOE YHUCIO, 3apsAO0BOE YHCIIO, MEPUOJ]
noJsypacnaja, sHeprusi (POTOHOB; IPU OMMCAHUU MPABUIBHO TPAKTOBATh (DU3MUECKUN CMBICI MCHOIB3YEMBIX BEIMUYWH, MX 0003HAYCHHS U €IUHUIIBI
U3MEPEHHS; HaXOIUTh (OPMYIbI, CBS3BIBAIOLIUE MAHHYIO (U3WYECKYIO BEIMYMHY C APYTMMU BEIWYMHAMH, BBIYUCIATH 3HAYCHHE (PUINYECKOU
BEJIMYMHBI; aHAIU3UPOBATh KBAHTOBBIC SIBIICHUS, MCHOJNB3Yys (PU3MYECKHE 3aKOHBI U IOCTYNAThI: 3aKOH COXPAHEHHWs JHEPTUHU, 3aKOH COXPAHEHU S
JIEKTPUUECKOTO 3aps]ia, 3aKOH COXPaHEHMsI MacCOBOI'O YHCJA, 3aKOHOMEPHOCTH HU3JIy4YEHHs] U IOIJIOIIEHHS CBETa aTOMOM, IPU 3TOM pa3iInyaTh
CIIOBECHYIO (DOPMYJTHPOBKY 3aKOHA M €0 MAaTeMaTH4YeCKOe BBIPAKCHHE; pa3iinyaTh OCHOBHBIC NPU3HAKH IUIAHETAPHON MOJENN aToMa, HYKIOHHOMN
MOJIEJIM aTOMHOIO siipa; NPUBOJUTH IPUMEPHI MPOSBIECHUS B MPUPOAE U MPAKTUYECKOTO HCIIONb30BAHUS PATUOAKTUBHOCTH, SIIEPHBIX U
TEPMOSIEPHBIX PEaKUi, CIEKTPAIbHOIO aHAJIN3A.

BbINYCKHUK MOJYYHUT BO3MOKHOCTh HAYYMTBHCSI: HCIOJIb30BATh MOJYYCHHbIE 3HAHUS B MOBCEJHEBHOM >KM3HU MpU OOpallleHuH ¢ mpudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH (CUETUYMK HMOHM3MPYIOIIMX YACTHILI, JO3UMETp), JUIsI COXPAHEHUS 3/10pOBbSl U COOJIIOJCHHS HOPM 3KOJIOTHYECKOTO
MIOBEJICHUS B OKPY)KAIOLIEH cpelie; COOTHOCUTh SHEPIHI0 CBS3M aTOMHBIX sifiep C 1e(EKTOM MacChl; IPUBOAUTH MPUMEPHI BIUSHUS PaJHOaKTHUBHBIX
U3ITy4EHUI Ha >KMBBIE OpraHU3Mbl; IOHUMAaTh IIPUHLIKI JEHCTBUSA JO3MMETpa U Pa3jInyaTh YCIOBHS €r0 MCIOJIb30BaHUS; NOHUMATh 3KOJOTHYECKHE
npo0sieMbl, BO3HUKAIOLIME MPHU HCIOIb30BAHUM ATOMHBIX 3JEKTPOCTAaHIMM, M MYTH pELIEHUs STUX NpoOieM, NEepCIEeKTUBBI HCIIOJIb30BAHUS
YIPaBJIsEMOro TEPMOSJIEPHOTO CUHTE3A.

DJIeMEeHTBI aCTPOHOMHUM

BbINYCKHUK HAYYUTCS: YKa3bIBaTh Ha3BaHUA MIaHeT CONHEYHOM CHCTEMBI; pa3inyaTh OCHOBHBIE IPU3HAKM CYTOUYHOT'O BpAIIEHUs 3BE3HOT0 Heoda,
neukeHus JIynol, CoHIa U IJIaHET OTHOCUTENBHO 3B€3/1; MOHUMATh Pa3IMuus MEXy FEJIMOLEHTPUYECKON U T€OLEHTPUUECKON CUCTEMaMu MUPa;

BbINYCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS: YKa3bIBaTh OOIIME CBOMCTBA M OTIMYUS ITUIAHET 3€MHOM I'PYIIIbl M IUIAHET-TUTAHTOB; MaJIbIX TeJ
ConHeuHOM cucTeMBbl M OOJBIIMX IUIAHET; IMOJb30BaThCci KapTOil 3Be3HOro HeOa NMpH HAOMIOACHUSAX 3BE3JHOr0 Heba; pa3nuyaTb OCHOBHBIC
XapaKTepUCTUKU 3Be3] (pa3mep, LIBET, TeMIlepaTypa) COOTHOCUTH LIBET 3BE3/bl C €€ TeMIepaTypoil; pa3iuyaTh THUIOTE3bl O MPOUCXOXKIACHUU
ConHEYHOU CHCTEMBI.



Copnepxanue TeM yueOHoro npeamera «®@usuka» Touka Pocra

Ne Ha3panue Tembl KouauuecTBo
4acoB

1 3aKOHBI B3aUMOIEHCTBUS 1 IBUKEHUS TEl 13
2 MexaHnnueckue KoiaeOaHus U BOJIHBL. 3BYK 3
3 DNeKTpOMarHUTHBIC SIBJICHUS 8
4 CtpoeHue aToMa U aTOMHOTO siJipa 7
5 Ctpoenue u 3Bosronus Beenennoi 3

Bcero 34

|. 3akoHbI B3aUMOJEICTBUA M IBUKEHHS TeJl.

MarepuanbHas Touka. Tpaektopus. Ckopoctb. Ilepememenne. Cucrema otcuera. OmnpeneneHue KOOPAWHATHI JBUXKYIIEro Ttena. ['paduxu
3aBUCHUMOCTH KHHEMAaTHYECKMX BEJIMYMH OT BpeMeHH. lIpsMonnHeliHOe paBHOYCKOpeHHOE ABM)KeHHE. CKOpOCTh PaBHOYCKOPEHHOTO JIBMIKEHUS.
[lepemenienue npy paBHOYCKOPEHHOM JIBUKeHUU. OnpesiesieHne KOOpAUHATHI IBUXKYILEro Tena. ['paduku 3aBUCUMOCTH KUHEMaTHYECKUX BEJTUYUH OT
BpeMeHH. YckopeHre. OTHOCUTENIbHOCTh MEeXaHW4ecKoro ABikeHus. VHepumanpHas cuctema orcyera. [lepBblii 3akoH HptoToHa. Bropoit 3akon
Herorona. Tperuit 3akon Herotona. CBoOoanoe nageHue 3akoH BcemuphHoro tarotenusi. KpuBonuneitHoe aBuxeHue J[BHKEHUE MO OKPYKHOCTH.
HckyccTBeHHble cyTHUKM 3emiu. Pakerbl. MMmynbc. 3akoH coxpaHeHHMs HMIyiabca. PeakTuBHOe JBMKeHUe. [IBwkeHHe Tena OpOIIEHHOTro
BEPTUKAJIbHO BBEpX. /[BIKeHHe Tena OpOIIEHHOro MOJ YIiIoM K TOPU30HTY. J[BHXKeHMEe Tella OpOLIEHHOTO TOPU30HTANIBHO. Y CKOpEHHE CBOOOIHOTO
NaJcHNs Ha 3eMJIe U IPYruX IUIaHeTax.
®ponTaNbHBIE Ja0opaTopHbIe padoThl. 1.«3yyeHne ABHKEHHUS TeJIa NPH AeHiCTBHU CHIIBI TPEHUS».
®poHTaabHas JadopaTopHas padora Ne 2. «M3yuyeHue IBUKEHUS CBA3aHHBIX TeJD).

BupryaabHas 1abopaTopHas padora no reme: «3yuyeHue ABUKeHHU TeJia, OPOLIEHHOI0 IO/ YIJIOM K TOPU30HTY» .

Il. Mexanuveckue Kojie0aHUsI U BOJHBI. 3BYK.

Mexannueckue konebanus. Amruuryna. [lepuon, yacrora. CBoboanbie konebanus. KonebarensHbie cucteMbl. MasTHUK. 3aBHCUMOCTh TIEPUO/A U
YacTOThl HUTSHOTO MasTHHMKAa OT JAJUHBI HUTH. [IpeBpallleHue 3Hepruu mpu KojedaTeabHOM [BMKEHHH. 3aTyxamolue KosneOaHus. BeIHyXIeHHbIE
KojeOanusi. Mexannueckue BoiiHbI. [[nmuHa BosHBI. [IpomonpHbIe U onepeunbie BoJdHBI. CKOPOCTh paclpoCTpaHeHHs BOJHBI. 3BYK. Bricota u TeMOp
3Byka. I'pomkocTs 3Byka/ Pacmpoctpanenue 3Byka. CkopocTh 3Byka. OTpaxkeHue 3Byka. Jxo0. Pesonanc. ®poHrtanbHas laboparopHas paborta.
3.HccnenoBanue 3aBUCMMOCTH TIEPHUO/A U YACTOTHI CBOOOIHBIX KOJIeOaHUI MAaTeMaTHYeCKOr0 MasiTHUKA OT €0 JJTUHBL.



JlaGoparopHas padora «U3ydyeHue Koj1e0aHNH HUTAHOTO MASITHUKA).

I11. DnekTpoMarHuTHbIE SIBJIEHUSI.

JleiicTBre MarHUTHOTO TOJS Ha ANEKTpudeckue 3apsabl. ['paduyeckoe n3o0pakeHne MarHUTHOTO moiia. HampaBieHue Toka W HampaBlIeHUE €ro
MarHuTHOro Tmoyis. OOHapy)KeHHE MarHUTHOTO TOJIs IO €ro JSHCTBHIO Ha JJIeKTpHuYeckui Tok. [IpaBuio neBod pyku. MarHMTHBIA IOTOK.
DNeKTpOMarHuTHasE UHAYKIMS. SIBlIeHHE 31eKTpOMarHuTHOM MHAYKIMH. [lonydeHne nepeMeHHOro 3JIEKTPUYECKOro TOKA. DJIEKTPOMAarHuTHOE IOJIE.
HeonHnopoaHoe n HeoiHOpoiHOE T10J1€. B3anMOCBS3b 3JEKTPUUECKOTO U MAarHUTHOTO MOJIEH. DJIEKTpOMAarHUTHbIE BOIHBI. CKOPOCTh pacpoCTpaHEHUs
AJIEKTPOMArHUTHBIX BOJIH. OJEKTPOABHUIaTeNlb. OiieKTporeHeparop. CBeT — 3iekTpoMarHutHas BosiHAa. @PpoHTaibHas jabopaTopHas paloTa.
4.V3yueHue sIBIECHUS ANEKTPOMArHUTHON MHTYKITHH.

Jdemonctpanus «M3mepeHne XapakTepucTHK ePEMEHHOr0 TOKA.

I V. CTpoeHue aToMa M aTOMHOTO siIpa

PagnoaktuBHOCT. Anb(a-, 6eTTa- u ramma-uznyderre. ONBITHI IO paccewBaHuiO anbda-yactuil. Ilnanerapras mozens atoMa. ATOMHOE SIpO.
[IporoHHO-HENTpOHHAsT MOAENb Aapa. MeToapl HaONIOIEHN U PETUCTPALlMU YacTUll. PajloakTUBHBIE MpEBpallleHUsI. DKCIIEPUMEHTAIBHBIE METO/IBI.
3apsan sapa. MaccoBoe uucio aapa. Snepusie peakuuu. [enenue u cunres saep. CoxpaHeHHe 3apsijia 1 MacCOBOTO YMCIIA IPU SACPHBIX PEAKLIUAX.
OTkppITHE IPOTOHA U HEUTpOHA. SepHbIe CUIIbl. DHEPIHUs CBSA3M YacTHI] B siipe. DHeprud cBsa3u. [edext macc. Brinenenue snepruu npu aeineHud U
cunTtese saaep. McnonszoBanue saepHoit aneprun. Jlosumerpus. Snepubiii peakrop. [IpeodpasoBanue BHyTpeHHel sHEpruu saep B 3IEKTPUYECKYIO
9HEPrur0. ATOMHas SHEPreTHKa. TepMosAepHbIe peakiui. buonornueckoe 1eNCTBUE pagualii.

IIpakTyeckas padora no reme: «CTpoeHne aTomMa».
BupryanbHas nadopaTtopHas padora nmo teme: «Tpekn 3apsiaxeHHBIX 4YaCTHID.

V. Ctpoenue u 3Bosonust Beenennoi

Cocras, ctpoeHue u npoucxoxaeHue ComHeuHou cucteMbl. bonpmme tena ConHeyHoil cuctembl. Manbie Tena ConmHeuHon cucteMbl. CTpoeHue,
n3nydenue u 3Bosonns Connua u 38e31. CTpoeHue u 3Bosionusa BeeneHHoM.



I11. KanengapHo-temaTnuyeckoe njiaHUpPoOBaHUe 00pa30BaTeIbHOW MPOrpaMMbl

«Pusznka B 3aga49ax u IKCIIEPUMEHTAX) 9 kiaacc. Touka Pocra

Ne Tema ypoka KonuyecrBo Mara
4acoB NpOBeeHUs!
Paznen 1. 3AKOHBI MEXAHUKHN
1 OCHOBHBIE 3aKOHBI MEXaHUKH.
2 OTHo1IeHHE MyTeH, MPOXOJUMBIX TEJIOM 3a IOCIEA0BATEbHbIEC PABHBIE TPOMEKYTKHA BPEMEHHU.
3 Pemenue 3a1a4 Ha nnepemelieHre Tesa npy NpsSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUYKEHUU 0e3
HaYaJIbHOM
CKOpOCTH.
4 JIBr>KeHuWe Tena npy IEMCTBUM CHIIbI TPEHUSI.
Pewrenue 3aay Ha cuity TpeHusl.
@pouTanbHas JjadopaTopHasi padora Ne 1. «M3yyeHue ABUKeHHUS TeJia NPH AeliCTBHU CUJIbI
TPEeHUsD)
7 JIBUKEHNE CBA3aHHBIX TEJ B BEPTUKAIBHOM IIJIOCKOCTH.
8 J[BrKEHNE CBA3aHHBIX TEJI B TOPU30HTAIBHOMN TIOCKOCTH.
9  |Pemenue 3a1a4 Ha IBUKEHHUE CUCTEMBI CBSI3aHHBIX TeJl.
10  [IpaxTHueckoe pemieHue 3a1a4u: «/[BuxkeHne noa AelcTBUEM HECKOJIBKUX CHII: IBUKEHHE HA TNIOCKOCTH.
11 | ®pontanbHas 1adopaTopHasi padora Ne 2. «3yvyeHue IBHKEHHS CBA3AHHBIX Te).
12  BupryaiabHas JadopaTopHasi pa6ora no teme: «M3yyeHue ABHKeHHsI Tejla, OPOLIEHHOTO MO/
YIJ10M K
FOPU30HTY».
13  [[Ipumepsl pemieHus 3aa4 N0 KHHEMATUKE U TUHAMUKE .
Paznen 2. MEXAHUYECKHUE KOJTEBAHUA U BOJIHBI
14  Mexannueckue konebanus. KonebarenbHas cuctema. Maremarnueckuii MmastHuk. Konebanms
MaTteMaTudeckoro MasTHuka. CBoOoHbIe KosleOanusa. CMEIIeHne U aMIUIATYy/1a KoJIeOaHuH.
15  [[Ipyxunssiii MmasTHUK. KoneGaHus npykxnHHOTO MasiTHUKA. ["apMoHHMUeckue KoiebaHusl.
16  |Pemmenwue 3a1a4 Ha MEXaHUYECKUE KOJICOAHUS U BOJHBI.
17 |JlaGopatopnasi padoTa «M3yueHue Ko1e0aHUIl HUTAHOTO MASITHUKAY.
Paznen 3. DJIEKTPOMATHUTHBIE KOJTEBAHUSA U BOJIHbI
18  |Onmbiter dapazes. SAABneHne 3JIeKTPOMAarHUTHON MHIYKIUHA. HIYKITMOHHBIA TOK.




19

MarHuTHbIN NOTOK. EMHUIIa MArHUTHOTO MOTOKA. ['eHepaTop noCTOSHHOTO TOKA.

20  [Pemenwue 3amad mo treme: «MarHUTHBIN TIOTOKY.
21  [[lepemMeHHBII dNeKTpUYecKuii TOK. Ilepuoauueckue n3aMeHeH s CUIIbI TOKa U HAIIPSDKEHHS IEPEMEHHOTO
DIEKTPUUECKOTO TOKA.

22 JemoncTpanus «M3mepeHne XapaKkTepUCTUK MePeMEHHOr0 TOKa» ['paduk 3aBUCUMOCTH CHIIbI
MIEPEeMEHHOT0 TOKa OT BpeMeHHU. YacToTa nepeMeHHOro ToKa.

23 AMITTUTYTHOE ¥ ISHCTBYIOIIECE 3HAYCHHSI CUITBI TOKA U HampspKeHus . ['eHepatop nmepeMeHHOro ToKa.
Pemrenue 3amad no reMe: «AMIUTATYTHOE M ISHCTBYIOIIEE 3HAUSHHSI CHITBI TOKA U HATIPSHKCHUS

24 Pemenue 3amad o reme: «OIEKTPOMAarHUTHBIE KOJICOAHNUS M BOJIHBI». Pemienue 3amad no reme
AJIEKTPOMArHUTHBIE KOJIeOaHusl.

Paznen 4. CtpoeHune aToMa M1 aTOMHOI0 siipa

25 Paguanus u paguoakTuBHOCTH. Anb(da-, 6eTTa- U TaMMa-u3IydeHue.

26 IIpakTuyeckas padora no reme: «CTpoeHHe aToMay.

27 DKcIepUMEeHTaIbHBIE METO/ bl HAOIIOICHHS U PETUCTPAIIMH DIIEMEHTAPHBIX YaCTHIL B SIEPHON (H3HKe.
Buprtyajbhas JabopaTopHas padora no teme: «Tpeku 3apsizKeHHbIX YaCTHID.

28 Pemenue 3anau no reme: «Heprus cBs3u. Jlepext mace»

29 Pemenue 3aau no Teme: « PagnoakTuBHbBIE TPEBPALLIEHUS.

30 Pemrenue 3amad o Teme: «SnepHbIe peaKIimy.

31 Kaxoe 6uonoruueckoe nelicTBre OKa3bIBaeT pajnaliys Ha OpraHu3M.

Pa3nea S. Ctpoenue u 3Bosonns Beenennoit

32 Cocras, cTpoeHue U npoucxoxaeHne CoTHeUHONH CUCTEMBI.

33 CrpoeHnue, usnydenne 1 3pomntonus CosHIA U 3BE3I.

34 CrpoeHnue u 3BoIONHS BeeeHHOIA.




