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IMosicHuTEILHAA 3aIIUCKA

Llentpsl 00pa3oBaHMsI €CTECTBEHHOHAYYHOW HampaBleHHOCTH «Touka pocTa» co3laHbl C
[ENbI0 Pa3BUTUS Yy OOydaroluXxcs €CTECTBEHHOHAYYHOW, MareMaTuyeckoi, WHGOpMalHOHHON
IpaMOTHOCTH, (OpMUpPOBaHMS KPUTUYECKOTO W KPEATUBHOTO MBIIIJICHUS, COBEPLICHCTBOBAHUS
HaBBIKOB €CTECTBEHHOHAYYHON HAIPAaBIEHHOCTH, a TaK)Ke JIJIsl MPAKTUYECKOW OTpabOTKH yueOHOro
Marepuana no yueonomy npenmery «Dusukar.

Mean u 3apaun

* Peanmzanms OCHOBHBIX 00IIe00pa3oBaTENbHBIX MPOTPaMM MO  YUEOHBIM IIpeaAMEeTaM
€CTECTBEHHOHAyYHOW HAampaBJIE€HHOCTH, B TOM 4YHCJIE B paMKax BHEYPOUHOW NeATEIbHOCTU
00y4JaroIUXCHl.

* Pa3paboTka u peanuzanusi pa3HOYPOBHEBBIX JOMOJHUTEIBHBIX 00IIE00pa30BaTEIbHBIX MPOTPAMM
€CTECTBEHHO HAayYHON HANpaBICHHOCTH, a TaK)KE€ MHBIX MPOTPaMM, B TOM YHCIIE B KaHUKYISIPHBIN
HEPUO/L.

* Bopneuenue yJyamuxcs U Ne1arornyecKux pabOTHUKOB B MPOEKTHYIO JAESTEIbHOCTb.

* Opranm3anus BHEYYeOHOH NEATEIPHOCTH B KaHHUKYISPHBIN MEpHO, pa3padoTKa M peann3amus
COOTBETCTBYIOIINX OOpa30BaTENbHBIX MPOrpaMM, B TOM 4YHUCIE MAJs Jlarepeil, OpraHu30BaHHBIX
00pa30BaTeIbHBIMU YUPEKICHUSIMHU B KAHUKYIIIPHBIA TEPHOA.

* IloBbimienue TpPodECcCHOHATBPHOTO MAaCTEpCTBAa MEAAroru4eckux pabOTHHKOB  IEHTPA,
peaTu3yoMX OCHOBHBIE U JOTIOJIHUTENbHBIE 00111e00pa30BaTeIbHbBIC TPOTPAMMBI.

* Co3nanue nenrpa «Todka pocTa» mpeanoyiaraeT pa3BUTHE 00pa30BaTENbHON HMHPPACTPYKTYPHI
00meo0pazoBareIbHOM  OpraHM3alid, B TOM YHCIE OCHalleHHe o0mieo0pa3oBaTebHON
OpraHu3aIHH:

* 000pynoBaHMEM, CpEICTBaMH OOY4YE€HHS W BOCHUTAHMS JUISl H3y4eHUs (B TOM 4YHCIE
IKCIEPUMEHTAIBHOTO) IPEIMETOB, KYypCOB, JAUCHUIUTMH (MOIYIeH) eCTeCTBEHHOHAYYHOIl
HaNpaBJIeHHOCTH NpU  peaju3allid  OCHOBHBIX  OOLIEOOpa30BaTENIbHBIX  MPOTPaMM U
JIOTIOJTHUTENBHBIX 00111e00pa30BaTeNbHBIX MPOTPaMM, B TOM YHUCIIE JJIS PACHIMPEHUs CONEpKaHMs
yueOHoro npeamera «Pu3uka»;

* oOopynoBaHHeM, cCpeacTBaMM OOY4E€HUS W BOCHUTAHUSA JUISL pealM3allud I[porpamm
JIOTIOJIHUTEJIBHOTO 00pa30BaHus €CTECTBEHHOHAYYHOW HAaIPaBIE€HHOCTEH;

* KOMITBIOTEPHBIM ¥ HHBIM 00OPYOBaHUEM.

[TpodunbHBI KOMIUIEKT 00OpYIOBaHHUS MOXET OBITh BBIOpaH JuIsi 00I1e00pa3oBaTeIbHBIX
OpraHM3aINii, UIMEIOIINX HA MOMEHT CO3/1aHus IeHTpa «Touka pocta» HAOOp CPenCTB O0yYSHHS U
BOCIMTAHMS, MOKPHIBAIOLINI CBOUMHU (PYHKIIMOHATBHBIMUA BO3MOXKHOCTSIMU 0a30Bble MOTPEOHOCTH
IpU U3y4eHUH Y4eOHOTO mpeamera «Du3uKa».

MuHuManeHO  HeoOXonuMble  (YHKIMOHAIbHbIE M  TEXHHYECKHE TpeOOBaHHA U
MUHHMAaJIbHOE KOJIMYECTBO 00OPYI0OBaHUs, IEPEUEHb PACXOAHBIX MaTepHaliOB, CPEJICTB OOyUYEHUS U
BOCIIUTAHUS JJIs OCHAIIEHUs IeHTpoB «Touka pocra» omnpenesisiorcs PernoHaiabHbIM
KOOPJIMHATOPOM C y4€TOM HPUMEPHOIO MepeyHs: 000pyIoBaHUS, PACXOIHBIX MaTepUasoB, CPEJICTB
00y4eHUs] ¥ BOCHHUTAHUSA JUIS CO3JaHUs U obecrieyeHHs (yHKIIMOHUPOBAHUS LIEHTPOB 00pa30BaHUs
€CTECTBEHHOHAayYHO! HampaBieHHOCTH «Touka pocTta» B 001eo0pa3oBaTeiIbHbIX OpraHU3aLUsX,
PacIOIOKEHHBIX B CEJILCKON MECTHOCTH M MAJIBIX TOPOJIAX.

[IpodunbHelii  KOMIUIEKT o00OpynoBaHMsl oOecneunBaeT d(GGEKTUBHOE JIOCTUKEHHE
0o0pa3oBaTebHBIX  PE3yJAbTaTOB  OOyYAIOIIMMHUCS IO  IpOorpaMMaM  €CTECTBEHHOHAY4HOIl
HaNpaBJIeHHOCTH, BO3MOXKHOCTh YIIIYOJIEHHOTO M3YYEHUsI OTIIEIbHBIX MPEIMETOB, B TOM YHUCIE AJIs
dopmupoBaHHS ~ U300pETATENIBCKOTO, KPEAaTMBHOTO, KPUTHYECKOTO  MBIIUICHUS, Pa3BUTUS
(GyHKIMOHAIBHOM TPaMOTHOCTH Yy OOy4aloumuxcs, B TOM YHCJIE€ €CTECTBEHHOHAayYHOH U
MaTeMaTUYeCKOM.



OKCIEPUMEHT SBJISETCA HCTOYHUKOM 3HAHUM W KPUTEPHUEM HUX HCTUHHOCTH B HayKe.
KoHnnenuusi coBpeMeHHOTO 00pa3oBaHMs MMOAPAa3yMEBAET, YTO B y4eOHOM HKCIEPUMEHTE BEIYILIYIO
pOJb JOJDKEH 3aHSATh CaMOCTOSITENIbHBIM  MCCIENOBaTeIbCKUN  YUEHHYECKUH HKCHEPUMEHT.
CoBpeMeHHbIE SKCIEPUMEHTAJIBHBIE HCCIEJOBaHUS O (U3MKE YyXKe TPYAHO INpEACTaBUTH 0e3
UCTOJb30BAHUA HE TOJBKO AaHAJOTOBBIX, HO U HHU(PPOBBIX H3MEPUTEIbHBIX MpubdopoB. B
denepanibHOM rocynapcTBeHHOM oOpaszoBarenbHOM cranaapte (manee — DI'OC) mpomucaHo, uTo
OIHMM W3 YHHBEPCAJIbHBIX Y4cOHBIX naeicTBuil (manmee — YV]I), mpuoOpeTracMbIX ydaIluMHCS,
JOJDKHO CTaTh YMEHHE «IPOBEIEHHUS OIBITOB, MPOCTBIX SKCIICPHUMEHTAIBHBIX HCCIEIOBaHUMH,
OPSMBIX U KOCBEHHBIX M3MEpPEHHI C MCIIOJIb30BAHUEM aHAJIOTOBBIX U IHU(PPOBBIX HU3MEPUTEIbHBIX
npuOOpoB». YUeOHBIH IKCHEPUMEHT M0 (PHU3HKE, MPOBOAUMBIA Ha TPAIUIMOHHOM OOOPYIOBAaHHH
(6e3 mpuMeHeHHs TUPPOBBIX JaOOpaTOpPHii), HE MOXKET B MOJHON Mepe 0OECIIEUHTh PEHIEHHE BCEX
oOpa3oBareNbHBIX 337a4 B COBpeMeHHOW Iukoje. CroxkuBHIascs CHTyalusi o0OycIOBJIeHa
CYIIECTBOBAHUEM psijia mpoOIIeM:

* TPAJAMLMOHHOE IIKOJIbHOE OOOPYIOBAHWE M3-32 OTPAHMUYCHHS TEXHHMUYECKUX BO3MOXKHOCTEH He
MO3BOJISIET MPOBOAUTH MHOTUE KOJTMYECTBEHHBIC UCCIIEIOBAHNUS,

* ITUTENBHOCTh MPOBEACHUS (PU3NUECKUX MCCIEOBAaHUN HE BCETa COINACyeTcs C JIUTENbHOCTHIO
y4eOHBIX 3aHITHH;

* BO3MOXXKHOCTb MPOBEICHUSI MHOTUX (DU3UYECKUX HCCIECTOBAHHMI OTpaHUYMBACTCS TPEeOOBAHUSIMU
TEXHUKH 0€30MacCHOCTH U JIp.

[udposast maboparopust KapIuHAJIBHBIM 00pa3oM H3MEHSET METOJUKY W COICpKaHHE
JKCIIEPUMEHTAIbHONW JEATeTbHOCTH W TIOMOTAeT pPEIIUTh BBIIICIIEPEUUCICHHBIE MPOOIEMBI.
[upokwii cnekTp UUPPOBBIX ITATYMKOB TO3BOJSET YUYANIMMCS 3HAKOMHUTBCS C IapaMeTpaMu
(bU3NYECKOro PKCIepUMEHTa HE TOJBKO Ha Ka4eCTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHe. C
HOMOIIbI0 TU(PPOBOK J1TAOOPATOPUM MOKHO TPOBOIUTH JUTUTEIBHBIN OSKCIEPUMEHT Jaxe B
OTCYTCTBHH JKclepuMeHTtaropa. lIpu 3ToM u3MepsieMble JaHHBIE U pe3yAbTaThl UX 00paboOTKU
0TOOpaXaroTCsl HEMOCPECTBEHHO Ha SKpaHEe KOMITbIOTEpA.

B mpouecce popmupoBaHus dKCTIEPUMEHTAIBHBIX YMEHUN MO (U3HUKE YYalTUHCS y4UTCS
NPEICTaBIATh HHPOPMAIHIO 00 UCCIIEIOBAaHUH B YETHIPEX BUIAX:

* B BepOATbHOM: OMNUCHIBaTh DJKCIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJAENb DJKCIEpUMEHTA,
(UKCUpOBATh BHUMAaHNE Ha H3MEPSEMBIX (DM3HMUSCKUX BEIMYNHAX, TCPMUHOJIOTHH,

* B TAOJIMYHOM: 3aMOJIHATH TaOJHUIbI JAaHHBIX, JIEXKAITUX B OCHOBE MOCTPOEHUS TpadUKOB (IIPH ITOM
y y4aluxcs BO3HUKAET MEPBUYHOE MPEACTABICHHE O MacIuTabax BEJHYUH);

* B rpauueckoM: CTPOUTH TpaduKkd MO TAONUYHBIM JIAaHHBIM, YTO TIO3BOJSIET MEpPEUTH K
BBIJIBIDKEHUIO THITOTE3 O XapaKTepe 3aBHUCHMOCTH MEXIY (PU3UYECKUMHU BEIHMYUHAMHU (IIPH ITOM
YUUTENb TOKA3bIBAET TMPEUMYIIECTBO B BHU3YAJIU3alUU 3aBHUCHUMOCTEH MEXIy BeIHUYWHAMH,
HAITHOCTh © MHOTOMEPHOCTB );

* B aHAJIUTUYECKOM (B BHJIE MareMaTHUCCKUX YPaBHCHUH): MPUBOAUTH MAaTEMaTHYECKOE OTHCAHUE
B3aMMOCBS3H (PU3UUECKUX BEITUUMH, MaTeMaTHuyeckoe 00001eHNE MOTYyYEHHBIX Pe3yIbTaTOB.

[lepexon k KaxaoMy 3Tary MpeACTaBICHUS WHGOPMAIMK 3aHUMAET JOCTATOYHO OOJBIION
NPOMEXYTOK BpeMeHH. be3ycnoBHo, B 7—9 kiaccax 3TOT IMpolecc HeoOXOIuM, HO B CTapIINX
KJlaccax 3TO BpeMs MOXHO ObuIo Obl OTBECTH Ha pelieHue Oosiee BaXKHBIX 3a1ad. B sToMm muiane
U pPOBLIE JTA0OPATOPHH TO3BOJISIOT CYIIECTBEHHO KOHOMUTH BpPEMs, KOTOPOE€ MOXXHO MOTPATHTh
Ha (HOpPMHUPOBAHUE WCCIIEAOBATEIbCKIUX YMEHUH YYalIMXCs, BBIPAKAIONIMXCS B  CIEIYIONINX
JEUCTBUSAX:

* OIpeiesieHrne MPOOIeMBI;

* MIOCTAaHOBKA MCCIIEIOBATENILCKOM 3a/1auu;

* IUTAHUPOBAHKE PEIICHUS 3a/1a49H;

* IOCTPOEHUE MOJIENEN;

* BBIJIBI)KEHUE TUIIOTE3;

* SKCIIEPUMEHTAIbHAs MPOBEPKA TUITOTES;

* aHAJIM3 JaHHBIX YKCIIEPUMEHTOB WM HAONIOACHHUIA;
* opmynupoBaHUE BHIBOJIOB.

[locnegnue romel y  ydamuxcs  HaOmomaeTcss HHU3Kas  MOTHBALUA — W3Yy4EHUS
€CTECTBEHHOHAYYHBIX JUCIMIUINH M, KaK CIEACTBHE, MaJeHue KauecTBa oOpasoBanus. Lludposoe
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ydeOHOe O00OpyIOBaHHE TMO3BOJSET YYAIIUMCS O3HAKOMHUTHCS C COBPEMEHHBIMH METOJIAaMHU
HUCCJIICAOBAaHHA, HpI/IMeHSIeMBIMI/I B HaYKC, a y‘II/ITCJIIO — HpI/IMeHHTB Ha HpaKTI/IKe COBpeMeHHBIG
negarornyeckue TexHosioruu. IloaTomy maBHOM coctaBiswonied komiuiekta «llIkonbHOTO
KBanTopuyma» sBISIOTCS HU(GPOBBIC JTA00OPATOPHH.

Pa6ouasn NMporpaMMaopueHTHPOBaHAa HA NPEAMETHYIO TUHUIO y‘leﬁHI/IKOB:

1. ®usuka.7 ki.:yueonuk / A.B.Ilepoimkus. - 5-e uzn., crepeorun. — M.: Ilpoda, 2016 r — 224 c.
2. ®usuka.8 ki.:yueonuk / A.B.Ileppimkun. - 5-¢ usa., crepeorun. — M.: [Ipoda, 2017 r — 238c.
3. ®uznka.9 ki.:yueonuk / A.B.Ilepeimkun, E.M. I'yrHuk, -4-e usn., crepeorun. — M.: [lpoda,
2017r—-319c

Onucanue MaTepuaJIbHO-TeXHUYECKOM 0a3bieHTpa «Touka pocTa», HCNOJb3yeMOro
AJISl peajJu3anuu 00pa3oBaTe/bHbIX IPOrPAMMB PaMKAax npenojaaBannsi QU3suKu

B cocraB nentrpa «Touka pocra» mo ¢usuke BXOmsIT 0azoBas (00s3arenbHas) 4acTb U
JIOTIOJTHUTENbHOE 00opynoBanue. ba3oBas 4acTh COCTOMT M3 IU(PPOBBIX JATYUKOB U KOMIUICKTOB
COITYTCTBYIOIIMX 3JIEMEHTOB JJISl ONBITOB 10 MEXAHUKE, MOJIEKYISIpPHON (DU3UKE, IIEKTPOIUHAMUKE
u ontuke. JlononHutenbHOoe 000pynoBaHHE (MPOPIIIBHBI KOMIUICKT) MpPEACTaBIsSeT Co00i
UpPOBYIO 1a6OPATOPUIO 1O PUIUKE.

Ba3oBblii koMILIeKT 000pynoBaHus HeHTPa «Touka pocTa» mo pusuke

JlaHHBII KOMIUIEKT IPEACTABIIEH CIEAYIOIUMU JaTYMKaAMU:

-Jlatank aOCOMIOTHOTO MaBICHHA. MAATYMK TPOM3BOAUT HM3MEPEHHsS aOCOJIOTHOTO JaBJICHUS.
UyBCTBUTEJIBHBIA  3JIEMEHT  JaT4yMKa BBHINOJIHEH Ha 0a3e MOHOJMTHOTO  KPEMHHMEBOTO
IIbE30PE3UCTOPA C BHEAPEHHON TEH30PE3UCTUBHOW CTPYKTYPOW, KOTOpas MO3BOJIAET HCKIIIOYUTh
BO3MO)KHBIE MOTPEIIHOCTH U JIOCTUTHYTh HEOOXOAMMOH TOYHOCTH W3MepeHui. B komruiexrt
Jaryuka aOCOJIFOTHOTO JaBJIEHUSI BXOIUT rMOKas repMeTudHasi TpyoKa JAjisl MOAKIIOUEHHs ITylepa
JlaTYMKa K J1abopaTopHOMY 000PYI0BaHUIO.

TexHnueckne XxapakTepUCTUKH JJaTYMKa aOCOIIOTHOTO J1aBJICHUS:
* nuamna3oH usmepenus — ot 0 1o 700 klla;
* pazpemenue — 0,25 xlIla (cm. puc. 2);
* Marepuai TpyOKH — MOJMYpETaH;
* nmuHa Tpyoku — 300 mmM;
* BHYTPEHHUH 1UaMETp TPYOKH — 4 MM.

-Jlatuuk mosoxkeHuss (MarHUTHBIN): JaTYMK H3MEPSCT BPEMEHHBIE OTPE3KH MEXKIYy MOMEHTaMH
NPOXOXKACHUS OOBEKTa PAIOM C OCCKOHTAKTHBIMH JIETEKTOpAaMH. BECKOHTAaKTHBIC JIETEKTOPBI
SIBIISIFOTCSL BBIHOCHBIMU M KPEMATCS Ha METAITUYECKON MM MarHUTHOW ToBepXHOCTH. KonuuecTBo
OCel M3MEpEeHHUs JTaTYHKA TIOJIOKEHUS PaBHO 3, IMAIa30H U3MEPEHHH 10 Kax a0 u3 oceid X, Y u Z
coctasiusieT ot 0 1o 360 rpaz.

TexHuueckrne XapaKTePUCTUKH JTAaTINKA TTOJIOKCHHS:
* KOIMYECTBO AETEKTOPOB — 4 IIT.;
* TUAMETP KOpITyca JACTEKTOpa — & MM;
* TUII IETEKTOPAa — T€PKOH,
* TUaMeTp pazbéMa-mrekepa — 3,5 MM;
* JUInHA Kabenst A7 1eTeKTopoB — 300 MM.

ITomumo narunkoB 1MppoBoil 1aboparopuu i MpoBeneHUs (PU3NIECKUX IKCIIEPUMEHTOB,
B 0a30BBIi KOMITJIEKT BXOAAT HEKOTOPHIE COMYTCTBYIOIINE JIEMEHTHI.

KoMmiekT comyTcTBYIOIIMX 3JIEMEHTOB Il SKCHEPUMEHTOB IO MexaHuke. B cocraB
KOMITIEKTa BXOAAT YeThlpe Habopa. PaccMoTpuM cocTaB BXOASIIETO B HUX 000PYIOBAHUSL.



KoMITIeKT COomyTCTBYIOMIMX AIEMEHTOB sl SKCTIEPUMEHTOB IO JIeKTponHamMuke. B cocras
KOMIUIEKTa BXOJIAT CIICAYIONIUE MPUOOPHI U MATEPHAITBI.
* BoasT™meTp nByxmipenenbHbId: ipenen uamepenus 3 B, nena aenenus mkansl C = 0,1 B; npenen
usMmepenus 6 B, nena aenenus mkansl C = 0,2 B
* AMIiepMeTp ABYXIIPEACIbHBIN: mpeaen uaMepenus 3 A, nieHa aenenus mkainsl C = 0,1 A; npenen
usmepenus 0,6 A, nena genenus mkainsl C = 0,02 A
* Pesucrop R1 conporusnennem (4,7 + 0,5) Om
* Pesaucrop R2 conporusnenuem (5,7 + 0,6) Om
* Pesucrop R3 conporusienuem (8,2 + 0,8) Om
* DJIEMEHT 3JIEKTPUUECKOH 11enu (peocTar) conporusieHuemM 10 Om
* Kutrou 117151 pa3MbIKaHUs ¥ 3aMbIKaHUS JIEKTPUUYECKOH 1IeTH
* KOMIUIEKT MPOBOIOB
¢ Jlamnouka Hanpsixenuem 4,8 B

Ba3zucHblii yueOHblii (00pa3oBaTeIbHbII) NJ1aH HA M3yYyeHue pu3nkn B 7 — 8kiaccax
OCHOBHOM IITKOJIBI OTBOAMT 2 Y4EOHBIX Yaca B HEJIENI0 B TEUEHUE KaKIOro roga oOydeHHs, BCEro
136 yaco. B 9 kiacce - 3 yueOHbIX yaca, Bcero 102 yvaca (7-9 xiaccel, Bcero 238 vaca).

Pabouas nporpamma 3amnanvpoBaHa Ha 238yaca:

Ha u3y4yeHue QU3MKU B 7 Ki1acce OTBOIUTCS 68 yacoB (T. €. 2 yaca B HEZEIIO);
B 7 KJlacce TUIaHOBBIX KOHTPOJIBHBIX pa0OT 1Mo Qu3mke — 3;
naboparopHbIX padot - 11
Ha u3ydenue Gusuku B 8 kiaacce oTBOIUTCA 68 yacoB (T. €. 2 Yaca B HEJEIIO);
B 8 KJIacce TUIAHOBBIX KOHTPOJIBHBIX paboT 1mo ¢pusuke — 6;
nabopaTopHbIX pador - 11

Ha m3yueHue ¢pusnku B 9 kinacce orBomurcs 102 vaca (T. e. 3 yaca B HE/IeINI0);
B 9 KJtacce TIaHOBBIX KOHTPOJBHBIX padoT no ¢pusuke —6;

n1abopaToOpHbIX padoT - 8

Cpok peanuzanuu padbodeit mporpaMmsl — 3 roja

HN3meHennsi, BHECEHHbIE B ABTOPCKYI0 IPOrpaMmy:

Ne | HaumeHoBanue KosmuectBo | KosmmuectBo | OGocHOBaHMe
n/n | pasaena (TemMbl) 4acoB B | 4aCOB B
NpuMepHoil | padoyeit
(aBTOpCKOIi) | Mporpamme
nporpaMmme
7 kJaace
1 Pe3epBHOE Bpems 3 1 paccuntana Ha 35 y4eOHBIX
Hezenb, a paboyas Ha 34
yueOHbIC HE/IeTH.
8 Kiace
Pe3epBHOE Bpems 3 1 ABTOpCKast mporpamMmma

paccunTana Ha 35 y4eOHBIX




2 HeJenb, a paboyas Ha 34
ydeOHbIE HE/ICIIH.

9 kJaacc

HroroBoe moBTOpeHHE 6 ABTOpCKas mporpaMmma
paccunTana Ha 35 y4eOHBIX
Hezelnb, a paboyas Ha 34
y4eOHbIE HE/ICIIH.

ILnanupyemble pe3ybTaThl 00yyeHus pusnke B 7 - 9 kiaccax

JINYHOCTHBIMHU pe3yJbTaTaMu 00ydyeHus Gpusnke ABIAIOTCH!

- cOpMHPOBAHHOCTH [I03HABATEJIbHbIX HUHTEPECOB Ha  OCHOBE  pa3BUTHUSA
UHTEJJIEKTYalIbHbIX U TBOPYECKUX CIIOCOOHOCTEH yJaluxcs;

- yOeXKIEHHOCTh B BO3MOXKHOCTH IIO3HAHWU NPUPOIBI, B HEOOXOIMMOCTH Pa3yMHOTO
UCIIOJIb30BaHMs JOCTHKEHUM HAyKM W TEXHOJIOTMH JJI JaJbHEMILEro pa3BUTHS YEJIOBEYECKOIO
o0miecTBa, yBa)K€HHE K TBOpLIAM HAayKH W TEXHHUKH, OTHONICHHE K (H3HKE KaK JIIEMEHTY
00111e4eTI0BEYECKON KYIbTYPBHI;

- CaMOCTOSITEJIbHOCTb B IPUOOPETEHUH HOBBIX 3HAHUI U MPAKTUUECKUX YMEHUH;

- TOTOBHOCTb K BBIOOpPY H3HEHHOT'O MYTH B COOTBETCTBUU C COOCTBEHHBIMH MHTEpECaMu
U BO3MOKHOCTSIMH;

- MOTHUBalMsA 00pa3oBaTEIbHON MAEATENBHOCTH IIKOJIBHUKOB HAa OCHOBE JIMYHOCTHO -
OpPUEHTHPOBAHHOTO MOJIX0/1a;

- (opMHpOBaHHE IICHHOCTHBIX OTHOLIEHUN APYT K APYTY, YUUTENI0, aBTOpPaM OTKPBITHI U
U300pETEeHHI, pe3ylIbTaTaM 00 yueHHUs.

MeranpeaMeTHbIMHU pe3yJabTaTaMu 00ydeHus pusuke sBIAAIOTCH:

- OBJaJICHUE HaBbIKAMH CAMOCTOATEIBHOIO NMPUOOPETEHUsI HOBBIX 3HAHMM, OpraHHU3aluu
y4eOHOM 1eATeIbHOCTH, TIOCTAHOBKY LieJeH, IUIaHUPOBaHMsI, CAMOKOHTPOJISL U OLIEHKH PE3yJIbTaTOB
CBOEH JeATENIbHOCTH, YMEHUSIMH MIPEIBUIETh BO3MOKHBIE PE3YJIbTaThl CBOUX JICHCTBUM;

- TOHUMAaHHE PA3IUUUl MEXAy MCXOJHBIMU (paKTaMU U TUIOTE3aMH JUIsl UX OOBSCHEHUS,
TEOPETUUECKUMH MOJENISIMU U pealbHbIMU 00bEeKTaMHU, oBlaseHue Y'Y/l Ha mpuMepax Tunores Ass
OOBSICHEHUs] M3BECTHBIX (DAKTOB M HKCHEPUMEHTAJIBHOH MPOBEPKU BBIIBUTAEMBIX THUIOTE3,
pa3pabOTKH TEOPETUICCKUX MOJIEIICH TTPOIIECCOB MITH SIBIICHUIA;

- (opmHpoBaHHE YMEHHMH BOCIIPHHHUMATh, NepepadaThiBaTh U MPEIbIBIATH HHPOPMALIUIO
B CJIOBECHOI1, 00pa3HOl, CHMBOIMYECKOH (hopMax, aHATU3UPOBATh U NepepadaThIBaTh MOJYUYEHHYIO
UH(OPMAILIMI0 B COOTBETCTBMU C IOCTABJICHHBIMU 3aJjauaMH, BBIJIEIATH OCHOBHOE COJEp)KaHUEe
IPOYUTAHHOTO TEKCTA, HAXOAUTh B HEM OTBETHI Ha MTOCTABJIEHHBIE BOIPOCHI U U3JIarath €ro;

- TnpuoOpeTeHHe OIbITa CAMOCTOSTEIBHOIO MOWCKA, aHaiu3a, oTOopa WH(pOpMAIMU C
UCTIOJIb30BAaHUEM PA3INYHBIX UCTOYHUKOB M HOBBIX MH(MOPMAIMOHHBIX TEXHOJOTUH Ui pEelIeHUs
NO3HABaTEJIbHBIX 33/a4;

- pa3BUTHE MOHOJIOTMYECKOM M AMATIOTMYECKOM PEUr, YMEHUS BBIpaKaTb CBOM MBICIU U
CIIOCOOHOCTH BBICIYIIMBAaTh COOECEAHMKA, MMOHUMAaTh €ro TOYKY 3peHus, MPU3HABaTh MPaBO
JIPYroro 4ejaoBeKa Ha NHOE MHEHHUE;

- OCBOEHHE NPUEMOB JICHCTBUN B HECTAHIAPTHBIX CUTYAlUsAX, OBIAJCHNUE IBPUCTUYECCKUMHU
METO/IaMH peIIeHUs PodIIeM;

- (opmHupoBaHUE YMEHHMH paboTaTh B IPYIIE C BBIIOJHEHHEM PA3IMUYHBIX COIMATIBHBIX
pOJIeH, PEeICTaBIATh U OTCTAaUBaTh CBOM B3IJISI/IbI, BECTU AUCKYCCHIO. U YOCXKICHUS




OO01MMH IpeAMETHLIMHU Pe3yabTaTaMHi 00VUYeHHus (DU3NKeE ABISIOTCS:

- 3HAHMA O MPHPOJE BAXKHEHIINX (PU3NUECKUX SBICHUI OKPYKAIOLIETO MUPA U IOHUMAHUE
CMBbICNIa (PU3NYECKUX 3aKOHOB, PACKPBIBAIONINX CBS3h U3YUCHHBIX SIBJICHUN;

- YMEHHS TIOJIb30BaThCA METOJaMHU HAYYHOTO WCCIICIOBAHUS SIBJICHUM IPHUPOJIBI,
MIPOBOJIUTH HAOIOACHUS, TUIAHUPOBATh M BBHITIOJHATH SKCIEPUMEHTHI, 00pabaThiBaTh Pe3yJIbTaThI
U3MEPEHHH, TMPEACTaBIATh PE3yJIbTaThl MU3MEPEHHH ¢ MoMolbio Tabiui, rpaguxkoB u QGopmyir,
OOHapyXHMBaTh 3aBHCHUMOCTb MEXIYy (U3NYSCKUMH BEIMYMHAMH, OOBSCHATH IOJTYYCHHBIC
pGSYJIBTaTBI n ACJIaTh BBIBOJbI , OICHUBATDH FpaHI/ILIbI HOI‘pGI.HHOCTCfI pe3y.]IBTaTOB I/I3MepeHI/If/'I;

- YMEHHS NPUMEHAITh TEOPETUUYECKHE 3HAHUS MO (PU3MKE Ha MPaKTHKE, pemaTh 3aJa4i Ha
HpI/IMeHeHI/Ie HOJIy‘-IeHHBIX 3HaHI/II7I;

- yMEHHMS U HABBIKM NPHUMEHATH MOJIyYEHHBbIE 3HAHHS [JIs OOBSICHEHHS MPUHIUIIOB
JICHCTBHS BaXXHEUIIUX TECXHUYECKUX YCTPOMCTB, PEIICHMs IIPAKTHUYECKUX 3a7a4 IIOBCEAHEBHOMN
JKU3HHU, oOecreueHus: Oe30MacHOCTH CBOEW >KM3HM, PAIlMOHAJIBHOIO MPUPOOINONb30BAHUS U
OXpaHbl OKPYXKAIOIIEH CPEBI;

- (dopmupoBanue yOexAeHHs B 3aKOHOMEPHOMN CBS3U U MO3HABAEMOCTH SIBJICHUI IPUPOJIBI,
B OOBEKTUBHOCTH HAYYHOTO 3HAHUS, B BBHICOKOM IIEHHOCTH HAaYKH B Pa3BUTHUU MaTE€pPUAIBHOU U
JIYXOBHOU KYJbTYpPBI JIOJIECH;

- pa3BUTHE TEOPETUYECKOrO0 MBINUICHUS Ha OCHOBE (OPMHUPOBAHHS  yMEHUU
yCcTaHaBNUBaTh (DaKThl, pa3auyaTh NPUYUHBI U CIEACTBHS, CTPOUTh MOJEIH U BBIIBUTATH
TUTIOTE3bI, OTHICKMBATh M (HOPMYIUPOBAThH JI0KA3ATEIHCTBA BBIABHUHYTHIX THIIOTE3, BBHIBOIUTH W3
9KCIIEPUMEHTATIbHBIX (PAKTOB M TEOPETUUECKHUX MOJIeNel (pu3nueckue 3aKOHbI;

- KOMMYHHMKATHUBHbIE YMEHHMS JIOKJIAQJbIBaTh O pe3yJbTarax CBOETO HCCIEIOBaHUA,
y4acTBOBaTh B JUCKYCCHUHM, KPAaTKO M TOYHO OTBEYATh HA BOIPOCHI, MCIOJIb30BaTh CIPABOUYHYIO
JUTEPATYPY U APYrHUe UCTOUYHUKH UHPOPMAIIHH.

YacTHBIMM _TIpPeIMETHBIMH _pe3yJbTaTaMHu _00y4eHusi (Gu3MKe B OCHOBHOH IIKOJIE
SABJISIIOTCH

- TOHMMaHHE W CHOCOOHOCTH OOBSCHATH (PU3MUECKHE SBJICHHS, Kak CBOOOJHOE MajeHHE,
KOJieOaHMsI HHUTSHOTO M TPYKUHHOTO MAasSTHUKOB, aTMOC(hEpHOE [aBlICHHE, IIJIaBaHUE Tel,
muddy3us, Oonplias CKUMAEMOCTh Ta3oB, Maias CXKUMAeMOCTh KHUAKOCTEH W TBEPIBIX Tel,
MPOIIECCHI UCTIAPEHUS U TUIABJICHUS BEIIECTBA, OXJIAXKICHUE )KUIKOCTH MTPU UCHAPEHUH, U3MEHEHUE
BHYTPEHHEH 2HEpruu Tela B pe3yibTare TeIuionepeaayd Wik padoThl BHEITHUX CHII, SJCKTpU3alIUs
T€JI, HArPEBAHUE MPOBOJHUKOB 3JIEKTPUUYECKUM TOKOM, 3JIEKTPOMArHUTHASI MHAYKIHUS, OTPAXKEHUE
U TIPEJIOMJIEHHE CBETA, IUCIIEPCUS CBETA, BOSHUKHOBEHHE JIMHEWYATOrO CIEKTpa U3IyUEHUs;

- YMEHHUS HU3MEPATh PACCTOSIHHE, MPOMEXYTOK BPEMEHH, CKOPOCTh, YCKOPEHHE, Maccy,
CUIIY, UMITYJbC, pabOTy CHUJIbI, MOIIHOCTh, KHHETUYECKYIO DHEPTrHI0, TEMIEPATypy, KOJIUYECTBO
TEIUIOTHI, VYIEIbHYIO TEIJIOEMKOCTh BEIIECTBA, VYACJIbHYI TEIUIOTY IUIABJICHUS BEIIECTBA,
BJI&KHOCTb BO31yXa, CHJIY JJIEKTPHUYECKOIO0 TOKA, JIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUYECKUN
3apsifl, MIMEKTPUIECKOE COMPOTUBIICHUE, (DOKYCHOE PACCTOSHHE COOMpAIOIIEH JTMH3BI, ONTHYECKYIO
CUITY JIMH3BI;

- BJAJCHUE AKCIEPUMEHTATBHBIMU METOJIaMH1 HCCIIeIOBaHUSA B nporiecce
CaMOCTOSITEJIbHOTO U3yYEHUsI 3aBUCUMOCTH IIPOUIEHHOTO ITYTH OT BPEMEHH, YIJIMHEHUS

- TOPYXHHBI OT NPWIOKEHHOW CHIIBI, CHUJIbI TSDKECTH OT MACChl Tela, CHJIBI TPEHUS
CKOJIBXKEHUS OT IJIOIIA M CONPUKOCHOBEHUS TEJl U CUJIbl HOPMAJIbHOTO JABII€HUS, CHIIBI ApXUMeaa
OoT 00BEMa BBITECHEHHOW BOJIBI, MEpHOAa KOJIEOaHW MasTHHKA OT €ro JUIMHBI, 00bhEMa rasza oT
JIABJICHUSI TMpU TOCTOSTHHOM TeMmmeparype, CWibl TOKa Ha YYacTKe LENH OT 3JIEKTPHUUECKOTO
HaIPSKEHUS , SJIEKTPUYECKOTO CONMPOTUBIICHUS MPOBOJHUKA OT €ro JJIMHBI, INIONIAAN MOMEPEYHOTO
CCUCHHUS W MaTepuaia, HalpaBJICHUsS WHIYKIHOHHOTO TOKA OT YCJIOBUU €ro BO3OYXKICHHs, yria
OTPa)KEHUs OT yIJIa MMaJICHNUS;

- TMOHMMAaHHE CMBICIa OCHOBHBIX (M3MYECKUX 3aKOHOB M YMEHHE TNPUMEHSATh WX Ha
NPAKTUKE: 3aKOHbl AUHAMUKM HBIOTOHA, 3aKOH BCEMHPHOIO TATrOTeHUs, 3akoHbl [lackans u
Apxumesna, 3aKOH COXPAaHEHHMS HUMITYJIbCAa, 3aKOH COXpaHEHUsl JHEPruH, 3aKOH COXPaHECHHS
AIIEKTPUYECKOTO 3apsaa, 3akoH OMa 11 ydacTka 1enH, 3akoH J[xoynd - JIenna;

7




- TMOHWMaHHWE NPHHIMUIOB JEHCTBUS MAaIlWH, MPUOOPOB M TEXHHYECKUX YCTPOMCTB, C
KOTOPBIMH KaX/IbIi YEJOBEK MOCTOSHHO BCTPEYAeTCsl B TIOBCEIHEBHOW JKM3HU, W CHOCOOOB
obecrieueHns 6€30MaCHOCTH MPH UX UCIOJIb30BaHUH,

- OBJAJICHUE Pa3HOOOPa3HBIMU CIIOCOOAMH BBINIOJIHEHUS PAcYETOB JUISI HAXOXICHUS
HGHSBGCTHOﬁ BCJIIMYUHBI B COOTBCTCTBUU C YCHOBI/ISIMI/I HOCTaBHeHHOﬁ 3aJa4id Ha OCHOBAHHUU
UCIIOJIb30BaHMs 3aKOHOB (DH3UKH;

- YMGHI/IG HCITIOJIB30BATH HOJIy‘-IeHHBIe 3HaHHA, YMGHI/ISI 1 HAaBBIKHU B HOBCCHHGBHOﬁ KHU3HU
(OBIT, 9KOJIOTHS, OXpaHa 3[0POBbs, OXPaHa OKPYKAIOIICH Cpe/Ibl, TEXHUKA O€30ITaCHOCTH)

IInanupyemble mpeaMeTHbIE pe3yabTaThl 00yuyeHus (usuke B 7 — 9 Kiaaccax

Mexanuueckue agienus

BbINyCKHUK HAYYUTHCH:

- pacmo3HaBaTh MEXaHUYECKHE SIBICHUS W OOBSICHATH HAa OCHOBE HMMEIOMIMXCS 3HAHUUN
OCHOBHbIE CBOWCTBA WJIM YCJIOBMS MPOTEKAHUS 3THX SIBICHHH: paBHOMEPHOE U PaBHOYCKOPEHHOE
NPSIMOJIMHEWHOE JBIDKEHHE, CBOOOJHOE IaJleHHe TeJ, HEBECOMOCTh, PABHOMEPHOE JIBIKEHHE IO
OKPY)KHOCTH, MHEpLIUs, B3aUMOJICHCTBHE Tell, epeiaya AaBIeHUs TBEPABIMU TeJIaMHU, KUIKOCTSIMU
U TazamH, aTMoc(epHOe MAaBlIeHHUE, IUIAaBaHHE TEJN, paBHOBECHE TBEPABIX Tel, KoieOaTelabHOe
JIBIDKEHHE, PE30HAHC, BOJHOBOE JABH)KEHUE;

- OINHKCHIBATh M3YYEHHBIC CBOMCTBA TEJ M MEXAHWYECKHE SIBICHUS, UCTIONB3Ys (PU3HUECKUE
BEJIMYMHBL: IYTh, CKOPOCTb, YCKOpEHHE, Macca Tela, IUIOTHOCTh BELIECTBA, CUJa, JaBIICHHE,
UMITYJIbC TeNla, KHUHETWYeCKas »JHEeprus, MOTEHIMalbHas SHEprusi, MexaHudeckas paboTa,
MexaHuueckass MomHocTb, KIIJ[ mpocroro MexaHumsMma, cuila TpeHMs, aMIUIMTYyAa, MEpPUON U
yacToTa KoJieOaHui, UIMHA BOJHBI U CKOPOCTh €€ PacHpOCTPAHEHUS; NMPU OMUCAHUH TPABUILHO
TPaKTOBaTh (PU3UUECKUI CMBICI UCIOIB3YEMBIX BEIMUYUH, UX 0003HAUCHUS M €IUHULIBI U3MEPEHUS,
HAXOJIUTHh (POPMYJIBI, CBS3BIBAIOIINE TAHHYIO (PU3UIECKYIO BETUUHHY C APYTUMH BEJTHUYUHAMH,

- aQHAJIU3UpOBaTh CBOWCTBA TeJ, MEXAHWYECKHUE SIBIIEHUS U TPOLECCHI, HCIOJIb3Ys
¢du3nuecKknue 3aKOHBl M TPUHIUIBL 3aKOH COXPAHEHUs SHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHS,
paBHOzelcTBYtomas cuia, |, 11 u 11l 3akonsl HetoTOHa, 3aK0H coXpaHeHMs UMITYNIbCa, 3aKOH ['yka,
3akoH [lackains, 3akoH ApxXHMezaa; Ipy 3TOM pa3IndaTh CIOBECHYIO (hOPMYIMPOBKY 3aKOHA U €ro
MaTeMaTHYECKOE BbIPAXKEHUE,

- pasnuyaTh OCHOBHBIC MPU3HAKH U3YYEHHBIX (PU3NYECKUX MOJIeNeii: MaTepranbHas TOUKa,
UHEplMaIbHasA CUCTeMa OTCUETa;

- pemiaTth 3a7a4d, MCHONB3Ys (U3UYECKHE 3aKOHBI (3aKOH COXPAHEHUSI JHEPrHH, 3aKOH
BCEMHMPHOTO TATOTEeHUs, npuHuun cynepnosunuu cui, |, |l u Il 3akonsr HploToHa, 3akoH
COXpaHEHHUsl UMITyJNbca, 3aKkoH ['yka, 3akoH [lackans, 3akoH Apxumena) u GopMyJbl, CBI3bIBAIOIINE
¢u3ndyeckne BeaMYMHBI (MIyTh, CKOPOCTh, YCKOpEHHE, Macca Tela, IUIOTHOCTh BEUIeCTBA, CHIIA,
JIaBlIeHHE, UMIYJIbC TeNa, KWHEeTHYEeCKasi SHEePrus, NOTEeHIMaIbHAasl SHEPT s, MeXaHndeckas padora,
mMexaHnueckass momrHocTh, KIIJl mpocToro mexaHmu3ma, cuiia TPEHHS CKOJIBKEHHsS, aMIUTUTY/A,
HEepUO]] ¥ YacToTa KoJieOaHuH, IIMHA BOJIHBI U CKOPOCTh €€ PacIpOCTPaHEHHUs): Ha OCHOBE aHAlIU3a
YCIIOBHS 33/1a4¥ BBIIEIATH (PU3NYECKUE BETMUMHBI M (DOPMYIBI, HEOOXOUMBIE ISl €€ pelIeHus], U
HPOBOJUTH PACUETHI.

BbINyCKHHUK MOJYYUT BO3MOKHOCTh HAYUHUTHCS:

- WCIIONIb30BaTh 3HAHHMA O MEXAaHWUYECKUX SBICHHUAX B TIMOBCETHEBHOW IKM3HH IS
oOecrieyeHus: 0€30MACHOCTH MpPU OOpaIleHUH ¢ MpuOOopaMH M TEXHUYECKUMH YCTpOHCTBaMH, IS
COXpaHEHHS 37I0POBBSI U COOTIOICHNSI HOPM SKOJIOTHYECKOTO MTOBEJCHUS B OKPYKAIOLIeH cpere;

- TPUBOJIUTH NPUMEPHl TMPAKTHUECKOTO HCIOJB30BaHUS (U3UUYECKUX 3HAHUH O
MEXaHMUYECKUX SIBICHUSAX U (PU3NYECKUX 3aKOHAX; UCIOJIb30BAaHUS BO30OHOBIIEMBIX UCTOYHUKOB
SHEPTUH; SKOJIOTUUECKUX MOCIEACTBUI HCCIeI0BAaHUA KOCMHUUECKOTO IPOCTPAHCTRA;
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- pasnuuaTh TpaHMULbl MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, IOHHMMATh BCEOOIIUNH
xapaktep (YHIAMCHTAIBHBIX 3aKOHOB (3aKOH COXpaHCHHMsS MEXaHMYECKOW DHEPIuH, 3aKOH
COXpaHEHUS HUMITYJIbCa, 3aKOH BCEMHUPHOIO TATOTEHHS])) U OrPAHUYEHHOCTb HCIIOJIb30BaHUS
YacTHBIX 3aKOHOB (3aK0H ['yka, 3akoH Apxumena u Jp.);

- mpuéMaM 1oucka ¥ (QOPMYIUPOBKH JIOKA3aTENbCTB BBIABUHYTBIX THUIOTE3 U
TEOPETUYECKHUX BHIBOJIOB HA OCHOBE YMITUPHUUYECKU YCTAHOBIICHHBIX (DaKTOB;

- HaxoJIUTh aJeKBATHYIO NpPEUIOKEHHOW 3amade (U3MUECKYI0 MOJIeNlb, pa3pemaTh
npo0ieMy Ha OCHOBE HMEIOIIMXCS 3HAHUM O MEXaHUKE C HUCIOJIb30BAHUEM MaTEMaTUYECKOTO
anmnapara, OlEHHBATh PEaTbHOCTh MOJYYEHHOTO 3HaYEHUS! (PU3NYECKOMN BEIIMYUHBI.

Tennoenie agnenusn

BbinmyckHUK HayunTCs:

- pacrno3HaBaTh TEIUIOBBIE SBJIEHUS U OOBSACHATP Ha OCHOBE MMEIOLIUXCS 3HAHUN
OCHOBHBIE CBOICTBa WJIM YCJIOBUSI IMPOTEKAHUS 3TUX sIBIEHUH: Tudy3us, u3MeHeHne oobEéMa Ten
IIPU HarpeBaHuM (OXJIaXKIACHHUHU), OOJbIIAs CKUMAEMOCTh Ta30B, Mayiasi CKMMACMOCTh KHKOCTCH 1
TBEPABIX TeJ; TEIUIOBOE PABHOBECHE, WCIApPEHHE, KOHACHCALUs, IUIABICHHUE, KPUCTAJUIM3aLMs,
KUIIEHUE, BIAXKHOCTh BO3/yXa, pa3jIMuHbIe CIIOCOOBI TEIIONEPEAUH;

- OIHUCHIBaTh M3YyYEHHbIE CBOMCTBA TeJl M TEIUIOBBIE SIBJICHMS, MCIONB3YS (U3NUYECKUE
BEJIMYMHBL: KOJMYECTBO TEIUIOTHI, BHYTPEHHSS DHEPIHsl, TEMIIEpaTypa, yJeibHas TEIIIOEMKOCThb
BEILECTBA, yJEJIbHAs TEIUIOTa IUIABJICHHUS M NapooOpa3oBaHMs, yAEJIbHAas TEIUIOTa CropaHus
TOIUTMBA, KOA(PQUIMEHT TOJE3HOTO ACHCTBUS TEIUIOBOTO JBUTATEIS; NMPU ONMHMCAHWUU IMPABUIBHO
TPaKTOBaTh (PU3UUECKUI CMBICI UCHOIb3YEMBIX BEJIMUYUH, UX 0003HAUCHUSI M €AMHULIBI U3MEPEHUs,
HaXOAUTh (POPMYIIbI, CBSI3BIBAIOLINE TAHHYIO (PU3NUECKYIO BETUUYUHY C IPYTUMH BETUUMHAMY;

- aHaJIM3UPOBATh CBOWCTBA TEJ, TEIUIOBBIE SIBIEHUS M IIPOLIECCHI, HCIOJIB3YS 3aKOH
COXpaHEHHUsl SHEPruy; pa3iuyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA U €ro MaTreMaTH4ecKoe
BBIPAXXECHHE;

- pasnuyaTh OCHOBHBIE IIPU3HAKU MOJIEIEH CTPOEHHUS ra30B, KUIAKOCTEN U TBEPABIX TEI,

- pelmarb 3aJayd, MCIONb3yd 3aKOH COXPAHEHHWS DHHEPrMM B TEIUIOBBIX Ipoleccax,
(dopMynbl, CBs3bIBalOIIME (DU3MUECKHE BEIUYMHBI (KOJUYECTBO TEIUIOTHI, BHYTPEHHSISI DHEPTHS,
TEMIEpaTypa, yAeNbHAas TEIUIOEMKOCTb  BEIECTBA, YACJIbHas TEIUIOTa IUIABICHHUA U
napooOpa3oBaHMsl, yleJdbHas TEIJIOTAa CrOPaHUs TOIUIMBA, KO3(PPUIMEHT MOJE3HOTo AEUCTBUS
TEIJIOBOTO JIBUTATEJIs): Ha OCHOBE aHajM3a YCIOBMS 3aJaydl BBLIEIATH (PU3UUYECKUE BETHMUUHBI U
(bopMynbl, HEOOXOUMBIE I €€ PEeLIeHMs], U TPOBOAUTH PACUETHI.

BbINyCKHUK MOJIYYHT BO3MOKHOCTh HAYYHTHCS:

- HCIOJIb30BaTh 3HAHUS O TEIJIOBBIX SIBJICHMSIX B MOBCEJIHEBHOM KU3HU AJsi oOecredeHus
0e30macHOCTH NpU OOpaLIeHUH C NMPUOOpaMU M TEXHUYECKMMHU YCTPOMCTBaMH, Ui COXpaHEHUS
3I0POBBSI U COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOTO IMOBEACHMSI B OKpYXKaloUlel cpeje; MPUBOJIUTH
IpUMEpHl HKOJOTMYECKUX TMOCIEACTBHI paboThl aBurareneil BHyrpeHHero cropanus (/IBC),
TEIUIOBBIX U THIPO3JIEKTPOCTAHIINMN;

- TPUBOJUTH MPUMEPHI MPAKTUYECKOTO HUCIOIB30BAHUS (PU3NYECKUX 3HAHUM O TEMIOBBIX
SABJICHUSX;

- pa3nuyYaTh TpPaHUIBl NPUMEHUMOCTH (U3MUYECKUX 3aKOHOB, IOHHMMATh BCEOOIIUit
xapaktep (yHIAMEHTAIbHBIX (H3MUYSCKUX 3aKOHOB (3aKOH COXPAHEHHs SHEPIUU B TEIUIOBBIX
npoleccax) ¥ OrpaHMYSHHOCTh UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;

- npuéMaM 1oucka W (QOPMYIUPOBKH JIOKA3aTeNbCTB BBIABUHYTBIX THUIOTE3 U
TEOPETUYECKHUX BHIBOJIOB HA OCHOBE SMITMPUYECKU YCTAHOBJICHHBIX (PaKTOB,

- HaxoOIUTh AaJIeKBATHYIO MIPE/UIOKEHHOW 3ajadye (QU3MYECKyl0 MOJeNb, pa3pelarb
npoOieMy Ha OCHOBE HMEIOIUXCA 3HAHUH O TEIUIOBBIX SBJIEHUSX C HCIOJIb30BaHUEM



MaTeMaTU4YeCKOro ammapara ¥ OIICHHWBAaTh PEalbHOCTh IOJTYYEHHOTO 3HA4YCHHS (DU3NIECKOM
BEJIMYMHBI.
nekmpuueckue u MazHUMmMHble A6J1HUS

BbhinyCcKHUK HAy4YHTCH:

- pacmo3HaBaTh JIEKTPOMATHUTHBIC SIBJICHUS M OOBSCHATh Ha OCHOBE MMEIONINXCS 3HAHUMA
OCHOBHBIC CBOMCTBA WJIM YCIIOBHUS IMPOTEKAHUS ITHX SBJICHUMN: AJICKTPHU3AIUS TN, B3aUMOJICHCTBUE
3apsAJI0B, HarpeBaHWE MPOBOJIHUKA C TOKOM, B3aUMOJEHCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAs
WHAYKIMS, CHCTBUE MarHUTHOTO TOJISI Ha TPOBOJIHUK C TOKOM, IIPSMOJIMHEHHOE PacpoCTpaHCHHE
CBETa, OTPAXKEHUE U TPEIIOMJICHUE CBETA, IUCIIEPCUS CBETA;

- OIKCHIBaTh M3yYEHHBIC CBOKMCTBA TEI M DJICKTPOMArHUTHBIC SIBICHHS, HCIOIb3Ys
bu3nYecKue BEIMYMHBL: DIEKTPUYECKHM 3apsiji, CHUJa TOKa, DJEKTPUYECKOe HaIpsHKCHHUE,
AJICKTPUYECKOE COTPOTUBIICHUE, YIEIbHOE CONPOTHUBIICHHE BEUIECTBA, pabdOTa TOKa, MOIIHOCTHh
TOKa, JOKYCHOE PACCTOSTHUE M ONTHUYECKAsl CUJIA JTMH3BL, PU ONKMCAHUU MPABUIHLHO TPAKTOBAThH

- (pusnyeckuii CMBICT HUCIIOB3YEMBIX BEJIMYMH, UX O00O3HAYCHHS W €IUHUIIBI U3MEPCHHUS;
YKa3bIBaTh (OPMYIIbI, CBSI3BIBAIOIINE JTAHHYIO (U3NYECKYIO BEIMUUHY C APYTUMHU BEITHUYNHAMM,

- aHaIM3UPOBaTh CBOWCTBA TeJd, JJIEKTPOMArHUTHBIC SIBICHUS M IPOLIECCHI, HCIONb3Ys
(du3rUeCcKre 3aKOHBI: 3aKOH COXPAHECHHS SJEKTPUUYECKOTO 3apsiaa, 3akoH Oma Jyisi yd4acTKa ILeTH,
3akoH JIxoyns—JleHna, 3akoH OPSIMOJIMHEHHOrO PACHpPOCTPAHEHUS CBETa, 3aKOH OTPaKEHUs
CBETa, 3aKOH TPEJIOMJICHUS CBETA; IPHU 3TOM Pa3liMdarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U €ro
MaTEeMaTH4YECKOe BEIPAKCHHCE,

- pemiath 3aJa4M, UCIOIB3Ys (PU3HUYCCKHE 3aKOHBI (3akoH OMa I ydacTKa IIeTH, 3aKOH
Jxoyns—IJleHna, 3aKOH NPSMOJIMHEHHOTO PACIpOCTPAHEHUSI CBETA, 3aKOH OTPAXKEHHs CBETa,
3aKOH TpEIOMJICHHS cBeTa) W (OpPMYJbl, CBs3bIBalolMe (U3NYCCKHE BeIMUWHBI (CHIa TOKa,
JNEKTPUYECKOE HAMpsHKEHHE, JIIEKTPUUYECKOE COMPOTUBICHHUE, YACIbHOE COMPOTHBICHUE
BEIIECTBA, pad0Ta TOKAa, MOIIHOCTh TOKa, (POKYCHOE pACCTOSHHME W ONTHUYECKas Cuia JUH3BI,
dbopMynbel pacuéTa S3JIEKTPHUUECKOTO COMPOTUBICHHUS MPHU IOCIEIOBATEIFHOM W MapaielbHOM
COCJIMHEHUH TPOBOHUKOB); Ha OCHOBE aHAJIN3a YCIOBHS 3a7a4H BBIACIATh (PU3MUCCKUE BETUUNHBI
U GOpMYIbI, HEOOXOIUMBIE AJis € PelIeHH s, U TPOBOJAUTH PACUETHI.

BhInNyCKHUK MOJYYHT BO3MOKHOCTh HAYYHThCS:

- HCMOJb30BaTh 3HAHUS 00 AJIEKTPOMATHUTHBIX SIBJICHHUSX B TMOBCEIHEBHOM >KWU3HH JIJIS
obecrniedyeHns 06€30MaCHOCTU MPHU OOpalleHUH C MPUOOpaMU M TEXHUYECKUMHU YCTPOMCTBaMH, A
COXpaHEHUs 3I0POBBS U COOIOICHUSI HOPM SKOJIOTUUECKOTO IMMOBEICHHS B OKPYXKAIOIIEH Cpelie;

- TOPUBOJUTH MPUMEPHl MPAKTHUYECKOTO HCIONb30BaHUS (PU3MUECKMX 3HAHUH O
AIEKTPOMATrHUTHBIX SIBJIICHUSX;

- pa3nuyaTh TPAHUIBI TPUMEHHUMOCTH (PU3MYECKUX 3aKOHOB, TOHUMATh BCEOOIIUN
xapaktep (GyHIAMEHTAIbHBIX 3aKOHOB (3aKOH COXpPAHEHHUS DICKTPHYECKOrOo 3apsaa) |
OTPaHUYEHHOCTh HCITOJB30BaHMs YaCTHBIX 3aKOHOB (3akoH Oma Juis ydacTKa IIeMHd, 3aKOH
Joxoyns—IJlenna u nip.);

- mpuéMaMm MOCTPOCHUS (PU3NYECKUX MOAENICH, MOUCKa U (HOPMYITHUPOBKU JOKA3aTEIHCTB
BBIJIBUHYTBIX THUIIOTE3 U TEOPETUUYECKUX BBIBOJIOB HAa OCHOBE HMIIMPUYECKH YCTAHOBIICHHBIX
(bakToB;

- HaxoJIUTh aJeKBaTHYI TNPEUIOKEHHOW 3amade (U3HUECKYI0 MOJIeNb, pa3pemaTh
npo0ieMy Ha OCHOBE MMEIOIIMXCS 3HAHUWA 00 DJIEKTPOMArHUTHBIX SIBIICHUSIX C HCIIOJIb30BaHUEM
MaTEeMaTHYECKOTO armnapara M OLEHHWBAaTh PEATbHOCTh IMOJYYEHHOTO 3HaueHUs (Qu3nueckon
BEIIMYMHEL.

Keanmoesuie agnenus

BbINyCKHUK HAYYUTCS:

- pacrno3HaBaTh KBAaHTOBBIE SIBJIEHUS U OOBSCHATh HA OCHOBE HMMEIOMIMXCS 3HAHUUN
OCHOBHBIE CBOMCTBA WMJIM YCJIOBHSA IPOTEKAaHUsS JTHX SIBICHUH: €CTECTBEHHAs M HMCKYCCTBEHHAas
PaavOaKTUBHOCTD, BOSHUKHOBEHME JINHEWUYATOT 0 CIIEKTPa U3J1y4CHHUS,

- OMNHUCBIBATh M3YYEHHBbIC KBAHTOBBIC SIBIICHUS, HCIONb3Yys (DU3MUECKUE BEIUYHHBIL
CKOPOCTb JJICKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4acTOTa CBETAa, IEPUOJ IOJIYpaclana; IpH
ONMCAaHMU NPABWIBHO TPAKTOBATh (U3NUECKUN CMBICI UCIIOIb3yEMBIX BEJIIMYMH, UX 0003HAUCHUS U
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€MHHULBI M3MEpPEHUs; YKa3blBaTh (DOPMYIBI, CBS3BIBAIOUIME NAaHHYIO (U3NYECKYIO BEJIUYHHY C
JPYTUMH BETMYMHAMU, BBIYUACIIATH 3HaYCHNE (PU3UUECKON BEITMYMHBI;

- AHAJIM3MPOBATh KBAHTOBBIC SBJICHUS, MCIONB3Yyd (U3NYECKHE 3aKOHBI M MOCTYIATHI:
3aKOH COXPAHEHMsI HEPIUH, 3aKOH COXPAHEHMS AIIEKTPUYECKOrO 3apsiia, 3aKOH COXPaHEHUS
MacCOBOTO YKCJIa, 3aKOHOMEPHOCTH U3Jy4EHUS U MOIJIOIICHHUS CBETA aTOMOM;

- pa3nuyaTh OCHOBHBIE IPU3HAKM IUIAHETAPHONM MOJENIM aToMa, HYKJIOHHOM MOJAENIU
aTOMHOTO S/1pa;

- [OPUBOJUTH TNPUMEPBl MPOSABIEHUS B MPUPOAE M IMPAKTHUUECKOTO HCIOJIb30BAHUS
PaANOAaKTUBHOCTH, SIIEPHBIX U TEPMOSIIEPHBIX PEAaKIUH, IMHEUYAThIX CIIEKTPOB.

BbInyCKHUK MOJIYYUT BO3MOKHOCTh HAYUHThCS:

- HCIOJB30BaTh IMOJIYYCHHBIC 3HAHWS B TIOBCEJIHECBHOW KU3HU TPU OOpaIICHUU C
npubopamMu  (CYETUYUK HOHM3UPYIOMIMX YAaCTHUI, [O3UMETP), [UIsl COXpPAHEHUS 3/J0pPOBbI U
cOOJII0IEHNS] HOPM IKOJIOTHYECKOTO MTOBEAECHUSI B OKpY KaIOLIeH cpejie;

- COOTHOCHTB SHEPTHIO CBSI3U aTOMHBIX Si7iep € 1e(PEeKTOM MacChl;

- TPHUBOJIUTH TPUMEPHl BIUSHUS PAJMOAKTUBHBIX H3IYYCHUH HA KUBBIC OpPraHU3MBI,
MOHUMATh TPUHIUI IEHCTBUS T103UMETPA;

- TMOHWMATh DKOJOTHYECKHE MPOOJIEMBbI, BO3HUKAIONINE TPU HCIOJB30BAHUU ATOMHBIX
ANEKTPOCTAHLIUN, U TYTU PELIEHUs 3TUX MPOOJIeM, NMEPCIEeKTUBBl MCIOJIB30BAHUS YIIPABISIEMOTO
TEPMOSIEPHOTO CUHTE3A.

nemenmnvl acmpoHoMuu

BbInyCKHUK Hay4uTCH:

- pa3nuyaTh OCHOBHBIC IPU3HAKU CYTOUHOTO BpallleHUs 3BE3AHOTO HeOa, NBMxKeHUs JIyHBbI,
CoJHIla ¥ IUTAaHET OTHOCUTEIIBHO 3BE3T;

- IIOHUMATh pasnnqml Memy FCHHOHCHTPHHCCKOﬁ u FCOHCHTpH'—IGCKOﬁ cucreMmamMmn MI/Ipa.

BbInyCKHUK NOJYYHT BO3MOKHOCTH HAYUYHThCS:

- YKaSLIBaTL 06IHI/IG CBOﬁCTBa U OTJINYUsA IINIAHCT 36MHOI71 prrIHI)I U IINTaHCT-TUI'aHTOB,
Manbix Ten CoNHEUHO# CHUCTeMbl W OONBIIMX TUIAHET; MOJIb30BaThCS KapToil 3BE3AHOrO Heba mpu
HaOIIOAEHUAX 3BE3IHOTO HEDA;

- pa3nuuyaTh OCHOBHBIE XapaKTEPUCTHUKH 3BE3] (pa3Mep, IIBET, TEMIEpaTypa), COOTHOCHUTD
LBET 3BE3/IbI C €€ TEMIIEPATYPOIL;

- pa3nuyaTh TMIOTE3bl O MPOUCXOKAEHUN COTHEYHOU CUCTEMBI.
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Conepxanue kypca ¢pusuku 7 — 9 KiaccoB

QDu3uka u eé ponb ¢ NOZHAHUU OKPYIHCAIOULE20 MUDA.

Uro myuaer ¢usuka. Dusndeckue spieHus. HaOmroneHus, oOmbITBl, u3MepeHHs. Dusuka u
TEXHUKA.

Ilepeonauanvuvie céedenusn 0 cmpoeHuu eeuyecmea

Mornekynsl u atombl. Juddysusa. JIpmwxenue mosnexkyna. CBsa3b TeMIepaTypbl Tela CO CKOPOCThIO
JBIKEHUS ero MoJiekyn. [IputspkeHue u oTTaJkuBaHUE MOJIEKYI. Pa3nuyHble COCTOSIHUS BEIIECTBA
U X 00BSICHEHHE HA OCHOBE MOJIEKYISPHO — KHHETHUECKUX IPEICTaBICHUH.

B3aumooeiicmeue men

Mexannueckoe nsuxeHue. Panomepnoe nuxkenue. Ckopocts. Wuepuusa. B3aumoneiictBue Ttein.
WNuepuus. Macca Tena. Mi3mepenne maccsl Tea ¢ IoMoLIbio BecoB. [loTHOCTS BenecTsa. fBienue
tarotenus. Cuna tspkectr. Cuia, Bo3HHMKaromas npu aedopmarnuu. Bec. CBsizp Mexay CHIION
TSOKECTH M Maccoil. Ympyras nedopmanmst tena. 3akon ['yka. Jlumamomerp. ['paduueckoe
n3zo0paxkenue cuibl. ClOXEHHE CUJ, NEHUCTBYIOIIUMX Mo oaHoi mnpsmoi. Tpenue. Cumna TpeHus.
TpeHne CKoJIbKEeHUS, KaueHUs, MOKos. [loAmMmHuKy.

/laenenue meepovix mei, HcuodKocmeli u 2a3oe

Hasnenue. [laBnenwe TBepabix Ten. JlaBienue raza. OObsSCHEHWE NaBIICHUS Ta3a Ha OCHOBE
MOJIEKYJSIPHO — KUHETHYeCKuX mnpexacraBieHuil. 3akoH [lackans./laBieHue B >KUIKOCTH M Tase.
Coobmaromuecs: cocynsl. Llmo3er. ['mapaBmudeckuit mpecc. AtmocdepHoe masineHue. OmNbIT
Toppuuennu. bapomerp-anepous. M3menenrne arMochepHOro JaBieHHs C BRICOTOH. MaHOMETpBHI.
Hacoc. Apxumenosa cuna. YcnoBus miiaBanus tei. Boansiii Tpancnopt. Bo3nyxornnaBanue.
Pabdoma u mowgnocms. Inepzus

PaGoTa cuibl, 1eiicTBYIONICH MO HANIPABICHUIO ABMXKEHUS Tena. MomHocTh. [IpocTeie MeXaHU3MBI.
VYcnosue paBHoBecusi pbruara. MomeHT cuibl. PaBHOBecHe Ten ¢ 3aKpEIVICHHOW OChbIO BpAIICHHS.
Buner paBHOBecus.PaBeHCTBO paboT mpu KCIOJIb30BaHUU MeXaHu3MoB. Koadduunent nonesnoro
nerctBud.lloTeHnnanpHas 3HEprusi MOJHATOIO TeJa, CKAaToM NMpyXuHbl. KHHeTHueckas >Heprus
JBUKylierocs Tena. [IpeBpaiiieHne oJHOro Buja MEXaHUYECKOM SHEPTUH B APYroil. DHEprus pex u
BETpa.

Tennoevie agnenun

TennoBoe nBwkenue.BuyTpeHHsss sHeprusi. Pabora u Teruonepenadya Kak CHOCOObI M3MEHEHUs
BHYTPEHHEH 3Hepruu Tena. Buas! ternonepenayn. KoandecTBo TEIUIOTHL. Y IeIbHAs TEILIOEMKOCTb.
VaenbHas temnora cropaHus ToruvBa. [InaBneHue u kpucrammszanus. TeMiepaTypa MIaBICHUS.
VnensHas Ternora miasnenus. Mcnapenune u konnencanus. OTHoCUTENbHAS BIAKHOCTh BO3AyXa U
ee wusMepenue. Kunenme. Temmeparypa KumeHus. YjenpHas TeIUIOTa MapooOpazoBaHUS.
OObsicHEHHEe W3MEHEHUM arperatHbIX COCTOSIHMM BEIIeCTBA HA OCHOBE MOJEKYISPHO —
KHHETHYECKUX MpeacTaBieHui. [IpeBpaiienns sHepTur B MEXaHUYECKUX M TETIJIOBBIX MPOIIECCaAX.
JlBurarens BHyTpeHHero cropanus. [lapoBas TypOuHa.

Inekmpuueckue a61eHuA

OnekTpu3anus Tei. J[Ba poja 3JIeKTpUYECKUX 3apsaoB. B3anmoaeiicTBre 3apsgoB. DIEKTPHUUECKOE
noiyie. JIMCKpeTHOCTh ~ 3JEKTPUYECKOTro  3apsiga. OneKkTpoH. CTpoeHue aroMoB.IlocTosTHHBIM
ANEKTPUYECKUN TOK. ['albBaHMUYECKHE DIIEMEHTBI. AKKYMYJIATOPBL. OJIEKTpUYECKas LElb.
OnexkTpuyeckuii TOk B MeTtaymax. Cuna Toka. AMNOEpMeTp.DNEeKTPUUECKOe HanpshKeHHeE.
BoaerMmeTp. Dnexkrpuueckoe conpoTuBiIeHne. 3akoH OMa i1 yJacTKa 3JIEKTPUUYECKOM LENu.
YaensHoe compoTuBieHue. Peocratel. Bumsl coeawHeHuii mpoBOJHUKOB.PaboTa M MOIIHOCTH
ANIEKTPUYECKOro ToKa. KonM4yecTBO TENJoThI, BBIAEISAEMOE MPOBOJHUKOM C TOKOM. CueTdmk
aNeKTpuYeckor HHepruu. Jlamma HakanuBaHus. OIEKTpOHArpeBareNnbHble NpuOOphl. Pacuer
AIIEKTPOIHEPTUH, TOTpeOIsieMol OBITOBBIMU AnekTponpubopamu. Kopotkoe 3ambikanue. [lnaBkue
PETOXPAHUTEIIH.
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dnekmpomaznummnole A61eHUA

MarsuTtHoe 1moje ToKa. DIEKTPOMAarHuThl U UX npuMmeHeHue. IloctosHHble MarHuThl. MaruutHoe
noJie 3emitn. [{eficTBe MarHUTHOTO MOJIsL HAa MPOBOJIHUK C TOKOM. DJIEKTPOJBUTATENb.

Ceemogvle agnenusn

Uctounuku cBera. IlpamonuneitHoe pacnpocTpaHeHue cBera. OTpakeHue cBeTa. 3aKOHbI
oTpaxxeHusi cera. llnockoe 3epkano. IIpenomiienue ceera. JIunu3pl. DOKyCHOE paccTOsIHUE U
onTH4Yeckas cuia JuH3bL. [locTpoeHHe M300pakeHM, JTaBaeMbIX TOHKOW JUH30M. ONTHYECKHE
npuoOOpHI.

3aKoHbl 08UNCEHUA U 83AUMOOCIICMBEUA meTl

Marepuanbnas Touka. Cucrema oTcyera.

[Tepemenienue. CKOpoCTh MPSIMOJIUHEIHOTO PABHOMEPHOTO JIBUKCHHUSI.

PaBHOYCKOpEeHHOE MPSAMOIIMHEHHOE JBUKEHHE: MTHOBEHHAsI CKOPOCTh, YCKOPEHHE, MTepeMEelICHHE.
I'padbvkn 3aBHCHMOCTM KHHEMAaTHYECKUX BEIUYMH OT BPEMEHH TIPU PABHOMEPHOM U
PaBHOYCKOPEHHOM  JBIKEHUU.OTHOCUTENLHOCTh ~MeXaHudeckoro nBrkeHHs.IlepBorii  3akoH
Herotona. MuepunanbsHelie cucteMsl orcuera. Bropoit 3akoH Herorona. Tpernii 3akoH HeroToHA.
CBoOonHoe majieHune. 3aKOH BCEMUPHOTO TATOTeHUs. VIcKyccTBeHHbIE CyTHUKH 3emiu.IMmynsc.
3aKoH COXpaHEeHHs UMITyJbca. PakeTsl.

Mexanuueckue Konebanusa u 80nHbl. 38yK.

Konebarensnoe nBwkenue. Komebanus rpy3a ©Ha mnpyxune. CBoOomHbie KoineOaHUs.
KoneGatenbHas cucrema. [lepuoa, yactora u ammiutyna konebanuii.IlpeBpamienue sHepruu mnpu
KoneOaHusaX. 3aryxaromue konebanus. BeinyxaeHnusle konebdanus.Pacnpocrpanenue konedaHuil B
ynpyrux cpeaax. [lonepeunbie U mpoosibHbIE BOJIHBL. CBS3b JUIMHBI BOJIHBI CO CKOPOCTBIO €€
pacrnpocTpaHeHHs U MEpUoAOM. 3BYKOBbIE BOJHBL. CKOpPOCTh 3BYKa. | pOMKOCTH 3ByKa M BBICOTA
TOHa. IXO.

Inekmpomaznummuoe none

OnHOpOHOE M HEOJAHOPOJHOE MarHuTHoe mnoje.Hampapienne TOka M HalpaBlICHUE JIMHUNA €ro
MarautHoro nous. [Ipasuno OypaBunka.O0HapykeHre MarHuTHOro nofisi. [IpaBuiio neBoi pyku.
Wuaykiust MarHUTHOTO TOJiss. MAarHuTHBIM TMOTOK. DJIEKTPOMAarHWTHAas HMHAYKIUS. [ eHeparop
nepeMeHHoro Toka. [IpeobpazoBanue sHEprUM B dIEKTpOreHepaTopax. IKOJIOTHUECKUEe TPOOIEMBI,
CBSI3aHHBIC c TETIJIOBBIMHU " TUAPOIIEKTPOCTAHIMAMU. DJIEKTPOMArHUTHOE noJe.
OneKTpoMarHuTHble  BOJHBL.  CKOpPOCTb  pacHopOCTpaHEHUsi  SJEKTPOMArHUTHBIX  BOJIH.
DneKTpOMarHuTHas NpupoJia CBeTa.

Cmpoenue amoma u amommnozo aopa

PannoakTMBHOCTh Kak CBHJIETEIBCTBO CJIOXKHOTO CTPOCHHUsI aToMoB. Aub(da-, Oera - U ramma-
uznydenus. OnbiTel Pesepdopaa. Anepnas monens aroma.PagnoakTuBHBIE IPEBpAIICHNs ATOMHBIX
snep.lIpoToHHO — HEUTpOHHAsT MOJAENb sapa. 3apsiI0BO€ U MAcCCOBOE YHUCIO. SepHbIE peaKIlvH.
Henenue u cunres saep. CoxpaHeHHe 3apsI0BOIO U MaCCOBOTO YUCEI MPU AJIEPHBIX PEAKIUIX.
DHeprus CBsA3W YaCTHII B siApe. BrineneHne sHEpTUM MpH sIAEPHBIX peakmusax. M3mydenue 3Bess.
SnepHas sHepreTuka. JKOJOTHYECKHE MPOOIeMbl pabOThl aTOMHBIX JJIEKTPOCTAaHIUI.MeTombl
HAOJIFIOICHHS ¥ PETUCTPAIIMK YaCTHIL B siAepHON (usuke. J[ozumerpusi.

Cmpoenue u 360110uyusn Beenennoi

['eonieHTpUYeCKas U TeIUOIEHTPUYECKasi CUCTEMbI MUpa. Du3ndeckast mpupoia HeOSCHBIX TE
Conneunoii cucreMsl. [Ipoucxoxaenne Conneunoit Cucrembl. @usznueckas npupoja CoiHia u
3Be3l. Ctpoenue Beenennoil. OBomonus BeeneHHOM.
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TemaTuyeckoe NJIAHMPOBAHUE ¢ YKA3aHMEM KOJIHYECTBA YaCOB, OTBOAUMBIX Ha
OCBOEHHE KaKI0i TeMBbI

Ne n/n | HaumeHnoBanme KounuyecTBo

pa3/iesioB, TeM 4acoB
7 kJacc (2 yaca B He/eJI0)

1 ®u3nka U €€ posib B MO3HAHUH OKPYXKAIOIIETO MUPA 4

2 [lepBoHayasbHBIC CBEJICHUS O CTPOCHUU BEILIECTBA

3 BzaunmozeiicTBue Ten 23

4 JlaBiieHre TBEPABIX TN, KUAKOCTEN U I'a30B 21

5 Pabota 1 MomHOCTb. DHEprus 13

6 PesepBHOE Bpemst 1

Hroro 68

8 kiace (2 yaca B HeIeJI0)

1 TemnnoBbIie SBICHUS 23

2 DNEeKTPUYECKUE SBICHUS 29

3 DNEeKTPOMarHUTHBIC SIBIICHUS 5

4 CBeTOBBIC SBJICHUS 10

5 PesepBHOE Bpems 1

Hroro 68

9 kJacc (3 yaca B He/IeJII0)

1 3aKOHBI B3aUMOJIEHCTBUS U ABUKEHUS TEJI 34

2 MexaHunueckue KojaeOaHHs U BOJHBI. 3BYK 15
DJIEKTPOMArHUTHOE TTOJIC 25

4 CrpoeHue aTomMa 1 aTOMHOTO sipa 20

5 Crpoenue u 3Bosonus BeenenHoit 5

6 HroroBoe noBTOopeHue 3

Hroro 102
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