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IlosicauTenpHas 3amucKa

LenTtpel 00pa3oBaHUsl €CTECTBEHHOHAYYHON HalpaBiIeHHOCTH «Touka pocTa» CO3AaHBlI C IIENBI0 PAa3BHTUS Y
00ydJaromuxcsi  €CTECTBEHHOHAYYHOW, MaTeMaTH4ecKod, WH(GOPMAIMOHHOH  TI'paMOTHOCTH,  ()OPMHUPOBAHUS
KPUTHYECKOTO U KPEATUBHOI'O MBIIUIEHHS], COBEPIICHCTBOBAHMS HABBIKOB €CTECTBEHHOHAYYHOM HAIIPAaBIEHHOCTH, a
TaKXKe Il IPAaKTHYECKON OTpabOTKM y4eOHOro MaTepuaia 1o yaeonomy npeamery «duznkay.

Ilens u 3agaun

* Peanmmzanys OCHOBHBIX 00IIe00pa3oBaTeNbHBIX NpOrpaMM IO Y4eOHBIM TpeAMEeTaM ecTeCTBEHHOHAYYHOU
HAIpaBJICHHOCTH, B TOM YHUCJIE B paMKaX BHEYPOUHOM JeSTEIbHOCTH 00yYaroniXCs.

* Pa3paboTka u peanu3aliyis Pa3HOYPOBHEBBIX JOMOIHUTEIBHBIX 00IIe00pa30BaTeNbHBIX MPOrPaMM ECTECTBEHHO
HAyYHOW HANPABJIEHHOCTH, a TAKXKE UHBIX MPOrPaMM, B TOM YHCJIE€ B KAHUKY/ISIPHbIA IEPHOI.

* BoBiieueHre yqaIuxcs U MeJarorndecKux pabOTHUKOB B MPOEKTHYIO €A TEIBHOCTb.

* Opranuzanus BHEY4eOHOH JEATEIBHOCTH B KaHMKYJSPHBIN MEPHOJ, pa3paboTKa W peanu3alus COOTBETCTBYIOIIUX
00pa3oBaTebHBIX MPOrpaMM, B TOM YHCJE JJIS Jiarepel, OpraHH30BaHHBIX 00Pa30BATENLHBIMHM YUPEKIACHUSIMHU B
KaHUKYJISAPHBINA TEPHOI.

*  [loBsiieHre mpodecCHOHaTBHOIO MAacTEPCTBA IEAArOrHueCKUX PabOTHUKOB IEHTPA, PEaTH3YIONMX OCHOBHBIE U
JIOTIOJTHUTENIbHBIC 00111e00pa30BaTeIbHBIC IPOTPAMMEL.

* Cozmanve 1ueHtpa «Touka  pocta»  mpeanonaraeT — pa3BUTHE  OOpa3oBaTelbHOM  MH(PACTPYKTYPHI
o0uieo0pa3oBaTeNIbHON OpraHU3alyy, B TOM YHCIIe OCHAILleHHe 0011e00pa30BaTeNIbHON OpraHu3aluH:

* o0opyldOBaHHMEM, CpPEICTBAMH OOY4YEHHSI M BOCIUTaHHS JUIsl M3ydeHHs (B TOM YHCIE SKCHEPHUMEHTAIBHOIO)
NpeAMETOB, KypCOB, IMCHUIUIMH (MOAyJeil) ecTeCTBeHHOHaydHOM HaNpaBICHHOCTH NpPH pealu3allid OCHOBHBIX
00111e00pa30BaTeIbHBIX NPOrPaMM M JIONIOJIHUTENBHBIX 00LIE00pa30BaTebHBIX IMPOrpaMM, B TOM YHCIE ISt
pacimpenus cofepikaHus yaeOHoro npeamera «dusuxay;

* o0opynoBaHUEM, CPEICTBAMU O0Y4EHHS U BOCIIUTAHUS VIS peaslu3alliy IIPOrpaMM JOHOIHUTENEHOTO 00pa30BaHus
€CTECTBEHHOHAYYHOW HalpaBJIEHHOCTEH;

* KOMIBIOTEPHBIM U HHBIM O0OPYLOBAaHHUEM.

INpoduibHbIA KOMIUIEKT 000PYAOBaHUS MOXKET OBITH BBEIOpaH Is 001eo0pa3oBaTeNbHbIX OpraHU3aNui,
HMEIOIMX Ha MOMEHT co3JaHus 1eHTpa «Touka pocta» Habop cpeAcTB 00y4eHHUs U BOCIIMTAHUS, TOKPHIBAIOIIHI
CBOMMH (DyHKIIMOHATIBHBIMH BO3MOXKHOCTSIMHU 0a30BbIe IOTPEOHOCTH IPU H3y4eHUH ydeOHOro npeamera «Dusukay.

MuHMManbHO HEOoOXOAMMBIE (YHKIMOHAIBHBIE W TEXHHYECKHE TpeOOBaHMA M MHHHMAJIbHOE KOIMYECTBO
000pyI0BaHuA, IEPEUYEHb PACXOAHBIX MaTEPHAIOB, CPEACTB 00yUEHHs U BOCIIUTAHUS IS OCHAIIEHUs 1eHTpoB «Touka
pocTta» ompenensrorcss PernoHaqbHEIM KOOPAMHATOPOM C YYETOM NPUMEPHOTO HepedHs 000pyHZOBaHUS, PACXOIHBIX
MaTepHajoB, CpPeACTB OOy4eHHs ¥ BOCHHMTaHHS Uil CO3JAHUS W oOecredeHUs (YHKIMOHUPOBAHUA LIEHTPOB
00pa3oBaHUA €CTECTBEHHOHAy4HON HampaBiieHHOCTH «Touka pocTay B 00mIe00pa3oBaTeNbHBIX OpraHU3aLusX,
PAacHONIOKEHHBIX B CEIIbCKON MECTHOCTH M MaJIbIX TOpOAax.

[IpodunbHblii  KOMIIEKT 00OpymoBaHus obecrieunBaeT 3(QexkTHBHOE HOCTIKEHHE 00pa30BaTENbHBIX
pe3yabTaToOB O0YYaIOIIMMHUCS IO NMPOrpaMMaM eCTECTBEHHOHAYYHOH HAaIlpaBJICHHOCTH, BO3MOXKHOCThH YIIyOJEHHOTO
W3y4EHHS OTAENBHBIX MPEIMETOB, B TOM 4YHCIE Ul (GOPMUPOBAHUS M300pETaTeNbCKOr0, KPEaTUBHOI'O, KPUTHIECKOT O
MBIIUICHUS, Pa3BUTUS (YHKIMOHAIBHOH TPaMOTHOCTH y OOYYarOIIMXCs, B TOM YHCIE €CTeCTBEHHOHAYYHOH H
MaTeMaTH4YECKOM.



OKCHEPUMEHT SBISETCS HWCTOYHMKOM 3HAaHMH W KPUTEpHEM HX WCTHHHOCTH B Hayke. KoHuenmms
COBPEMEHHOI'0 00pa30BaHMs IOApPa3yMEBaeT, 4YTO B YyYEOHOM OKCIIEPUMEHTE BEAYIIYI0 pPOJIb JOJDKEH 3aHATh
CaMOCTOSITENIbHBIA ~ HMCCIICOBATENILCKUN  yUeHH4YecKnuil  dKkcrepuMeHT.  CoBpeMeHHbIE  SKCIEpPHMEHTAIbHBIC
HCCIIEeIOBAaHMS IO (U3HMKE YK€ TPYIHO IMPEICTaBUTH 0€3 HCIIOIh30BAaHMS HE TOJBKO AHAIOIOBBIX, HO M LU(POBBIX
M3MEpUTENBHBIX TpHOopoB. B denepanbHOM rocynapcTBeHHOM oOpa3oBaTenbHOM craHmapre (mamee — PIOC)
MIPOITUCAHO, YTO OIHUM U3 YHHBEPCAIBHBIX YIeOHBIX NelcTBHH (nanee — YV /1), mproOpeTaeMbIX yJaryuMucs, T0IKHO
CTaTh YMEHHE «IPOBEJCHUS OIBITOB, MPOCTHIX SKCIIEPUMEHTAIBHBIX UCCIEAOBAHUM, PSIMBIX U KOCBEHHBIX M3MEPEHHN
C WCIIONIb30BAHMEM AaHAJIOTOBBIX M IHU(POBBIX M3MEPUTEIBHBIX MPUOOPOB». YUEOHBIH SKCIEPUMEHT IO (H3HKE,
MIPOBOIMMBIH Ha TPaJIUIMOHHOM 000pYyHoBaHMM (0e3 MpuMeHeHus IIM(PPOBHIX J1adopaTopuii), HE MOXET B TIOJTHOH Mepe
o0ecreuuTs pelleHre BceX 00pa3oBaTeIbHBIX 3aJad B COBPEMEHHOH Ikose. CIOKUBIIAsCA CUTyalus oOycClIOBJIEHa
CYILIECTBOBAHUEM Psifia IpoOIeM:

* TpaJUIMOHHOE NIKOJIEHOE 000pYAOBaHNE H3-32 OTPAHUYEHHST TEXHUUECKUX BO3MOKHOCTEW HE TI03BOJISIET IPOBOAMTH
MHOTHE KOJIMYECTBEHHBIE HCCIIEI0BAHUS;

¢ JUIMTECIBbHOCTH IPOBECACHUSI (1)I/I3I/I‘ICCKI/IX I/ICCJ'IGI[OBaHI/Iﬁ HE BCCra Corjiacyercs ¢ JJIUTCIbHOCThIO y‘le6HLIX 3aHﬂTPII>i;

* BO3MOXHOCTb TPOBEACHHS MHOTUX (PU3HUECKUX HCCIIEOBAHIN OrpaHUYUBACTCS TPEOOBAHUAMU TEXHUKH
0€30IacHOCTH | JIp.

Hudposas maboparopusi KapJUHAIBHBIM 00pa30M H3MEHSET METOMUKY U COAEPIKAHHE SKCIEPHUMEHTATHHON
JICATENFHOCTA ¥ IIOMOTaeT PElINTh BBIIICNepeyrclicHHble TpobieMbl. [Iupokuii crnektp HUPPOBBIX JATYUKOB
MO3BOJISICT YYAIIUMCS 3HAKOMHUTBCS € MapaMeTpaMu (pU3NYECKOro SKCIEPUMEHTa HE TOJBKO Ha KaYeCTBEHHOM, HO U Ha
KOJIMYECTBEHHOM ypoBHe. C MOMOIIBIO HU(POBOI T1a60paTOPHH MOKHO TPOBOAUTH JIHTEIBHBIH SKCIIEPUMEHT JaXKe B
OTCYTCTBHUH 3KCIepUMEHTaTopa. [Ipu 3TOM H3MepsieMble JaHHbIE M Pe3ylbTaThl HX 00pabOTKH OTOOpa)xaroTcs
HEMOCPEICTBEHHO Ha IKpaHe KOMIbIOTEpa.

B mpoiecce (GopMHUpOBaHHS SKCIEPUMEHTATBHBIX YMEHHIH MO (DU3MKE ydammiics yIuTCs MPENCTaBIATH
uH(OpMAaLUIO 00 MCCIIEIOBAHUH B YETHIPEX BHAX:

* B BepOATLHOM: OMUCHIBATH IKCIIEPUMEHT, CO3/[aBaTh CJIOBECHYIO MOJIENb SKCIIEPHMEHTa, (PMKCHPOBATh BHUMAHHE Ha
U3MEpPSAEMBIX (DU3UUECKUX BEJIMYHNHAX, TPMUHOIOTHH;

* B TaOJUYHOM: 3aIONHITH TaOJUIBI JAaHHBIX, JISKAIIUX B OCHOBE MOCTPOSHHMsS TpaduKoB (IPU 3TOM Yy Y4aIUXCS
BO3HHUKAET IEPBUYHOE NPEJICTABICHHE O MaciiTabax BEJIMYUH);

* B rpaM4ecKOM: CTPOUTH Ipa(UKd IO TAOIMYHBIM JAHHBIM, YTO MO3BOJIAET MEPEHTH K BBIABIKEHHIO THIIOTE3 O
XapakTepe 3aBUCHMOCTH MEXIy (U3MYECKMMH BeIWYMHAMH (IPH 3TOM YYMTENb IIOKAa3bIBaeT IPEUMYIIECTBO B
BU3YyaJIM3alllX 3aBUCUMOCTEH MEXIY BETMYMHAMM, HATISITHOCT 1 MHOTOMEPHOCTD);

* B QHAIMTHYECKOM (B BHJC MATEMATHYCCKHX YPAaBHCHHUIT): NMPUBOJUTH MAaTEMAaTHYECKOE OIMCAHUE B3aHMOCBSI3H
(u3MUECKUX BEINYMH, MATEMAaTHUECKOE 0000IICHUE MOIYUYSHHBIX PE3YJIbTATOB.

Iepexox K KaKIOMY O9Tally MPEICTABICHUS HHPOPMAIMH 3aHUMACT JOCTATOYHO OOJBIIOH MIPOMEXYTOK
BpemeHH. Be3ycinoBHO, B 7—9 Kiaccax 3TOT MPOIecC HeOOXOIUM, HO B CTApIIUX KJIACCaX ITO BPEMsi MOXKHO OBLIO ObI
OTBECTH Ha pelieHHe Oojee BaXHBIX 3a4ad. B 3ToM mmaHe wLudpOBbIC Ja0OPATOPHUH IMO3BOISIOT CYILIECTBEHHO
9KOHOMHTH BpEMsI, KOTOPOE MOKHO IOTPAaTUTh HAa ()OPMUPOBAHHE HCCICIOBATEIBCKUX YMEHHH YUaIIUXCs,
BBIPQXKAIOIIUXCS B CISAYIOIINX ACHCTBUSX:

oIpeeNieHIe IpoOJIEMBI;

IIOCTaHOBKA HCCIIEIOBATEIHCKOM 3aJa4u,

TUTAaHUPOBAHUE PEHICHUS 3a1a14HU;

MIOCTPOECHUE MOJEIEN;

BBIIBMKCHHE TUIIOTES,

9KCIIEpHMEHTAJIbHASL IPOBEPKA TUITOTES;

aHAJIN3 JAHHBIX SKCIIEPUMEHTOB WIIH HAOIOICHUH;

* (popmynupoBaHuE BEIBOIOB.
Iocnennue TOIBI y  ydJamumxcs HaOmogaeTcst HU3Kast MOTHBALHS N3Yy4EeHUS
€CTECTBEHHOHAYYHBIX JUCIUIUINH U, KaK CIEICTBHUE, MajJicHie kKayecTBa obpa3oBanus. Lludposoe



yueOHOE 00Opy/IOBaHHE TMO3BOJSET YJal[MCSl O3HAKOMHUTHCSI C COBPEMEHHBIMH METOIAMH HCCIICIOBAHUS,
NPUMEHSIEMBIMH B HayKe, a YYHTENII0 — IPUMEHATh HAa MNPAKTUKE COBPEMEHHBIE MNENarorn4eckue TEXHOJIOTHUU.
[osTomy rnaBHOM cocraBisronieii komruiekra «lIkonpHoro KBantopuyma siBisitoTcs upoBblie 1a00paTOpHH.

Pabouast mporpaMma opHeHTHPOBaHa Ha IPEMETHYIO JIMHHUIO yIeOHUKOB:

1. ®usuxka.7 kn.:yuebnuk / A.B.Ilepbiuxun. - 5-¢ w3, crepeotur. — M.: Jlpoda, 2016 r — 224c.
2. ®msuka.8 ki.:yuebuuk / A.B.Ileppimkun. - 5-e w31, crepeorui. — M.: Jlpoda, 2017 r —238c.
3. dusuka.9 kin.:yuednuk / A.B.Ilepoimkun, E.M. I'yrauk, -4-¢ u3a., crepeorun. — M.: JIpoda, 2017 T — 319¢

Omnucanue MaTepHaIbHO-TEXHIUYECKOH 0a3bl eHTpa « Touka pocTa», HCIOIB3yeMOro [Ulsl peau3aui
00pa3oBaTeNBHBIX MIPOrpaMM B paMKax NpernogaBanus Gu3nku

B cocrar HEeHTpa «Touka pocTa» 1o (1)I/I3I/IK6 BXOIAT 6a3oBas (06H33T€H5Haﬂ) HacTb M AOIIOJITHUTCIIBHOC
O60pyI[OBaHI/Ie. bazoBast yacte cocrouT u3 HI/I(I)[)OBLIX JaTYMKOB W KOMIUICKTOB CONYTCTBYIOIIUX 3JIEMCHTOB JJId
OIIBITOB ITO MCXAaHUKC, MOJ'IeKyJ'IHpHOﬁ (1)I/ISI/IK6, QJICKTPOAMHAMUKE U ONTUKE.

Ba30BbIii KOMIUTEKT 000pyIoBaHusI IeHTpa «Touka pocTay 1o Gpusnke
JlaHHBIH KOMIUIEKT MPEACTABIIEH CIEAYIOMMMHU TaTYNKAMU:

-JlaTurk abCOMIOTHOrO NAaBJICHUS: AATYMK MPOU3BOIUT U3MEPEHHUST A0COIMIOTHOTO JAaBieHus. UyBCTBUTEIBHBIN 3JIEMEHT
JaTYMKa BBINIONHEH Ha 0a3e MOHOJHMTHOIO KPEMHHEBOTO IIhe30pEe3UCTOpa C BHEIPEHHOH TEH30pe3UCTUBHOM
CTPYKTYpOH, KOTOpas MO3BOJSET HCKIIOUUTH BO3MOXKHBIE IOTPENTHOCTH M JOCTUTHYTH HEOOXOAMMON TOYHOCTH
U3MepeHuil. B KOMIUIEKT JaTyuka aOCONIOTHOTO JABJICHWS] BXOAMT THMOKas repMeTHYHas TpyOKa sl MOAKIIOYEHHUs
IITyLlepa JaT4uKa K Ja00paTOpHOMY 000pYIOBaHHIO.

TexHUUYECKHE XapaKTEPUCTHKU aTInuKa aOCOMOTHOTO TaBICHHS:
* nuanasoH uzMeperus — ot 0 7o 700 kI1a;
* paspenreane — 0,25 kIla (cm. puc. 2);
* MaTepHaj TpyOK: — HOJIUYpETaH;
* umHa Tpyoxu — 300 Mm;
* BHYTPEHHUH JUaMeTp TpyOKu — 4 MM.

-JlaTunk nono)keHust (MAarHUTHBIN): JaTYUK U3MEpSAET BPEMEHHbIE OTPE3KH MEXIY MOMEHTAMH NPOXOKAEHHS 00BEKTa
psAoOM ¢ OECKOHTAKTHBIMH JAETEKTOpaMH. BeCKOHTaKTHBIE AETEKTOpHl SBISIOTCS BBHIHOCHBIMH M KpemsaTcs Ha
METaJUINYECKON MIIM MarHUTHOM moBepxHocTH. KonnuecTBo ocel n3MepeHHs JaT4uKa TOJIOKEHUS PaBHO 3, IHUama3oH
n3MepeHuil mo kaxaoit uz oceit X, Y u Z cocrasinser ot 0 1o 360 rpaz.

TexHUUECKHE XapaKTEPUCTHKU JaTYNKA MOJIOKEHHS:
® KOJIMYECTBO IETEKTOPOB — 41IT.;
* IMaMeTp KopIryca JeTeKTopa — 8 MMm;
* THII IETeKTOpa — IEePKOH;
* nuaMerp pazbéma-mrekepa — 3,5 MM;
* uinHa Kabdens st nerekropos — 300 MM.

INomumo natumkoB UUQPOBOI TabopaTopud I NpoBeHeHHS (QUIHMUECKHX SKCIIEPUMEHTOB, B 0a30BBIH
KOMIUIEKT BXOJSAT HEKOTOPBIE COITYTCTBYIOIIHE 3JIEMEHTHL.

KoMIieKkT comyTCTBYIOIMX BJIEMEHTOB JUIS JKCIIEPUMEHTOB II0 MEXaHHKe. B cocTaB KOMIUIEKTa BXOISAT
4yeTeIpe Habopa. PaccMoTpiM cocTaB BXOMAIIETO B HUX 000PYIOBAHIS.



Kommrekr COITYTCTBYIOIHUX 3JICMCHTOB JJIs1 SKCIICPUMCHTOB I10 3JICKTPOANHAMUKCE. B coctaB xommiiexra
BXOIAT CIICAYIOIINC HpI/I60pI>I 1 MaTCpuaJibl.

* BonbT™meTp AByXnpeaenbHbli: npeaen uaMmepenus 3 B, nena nenenus mkansl C = 0,1 B; npenen usmepenus 6 B,
neHa neneHus mkansl C=0,2 B

* AMIepMeTp ABYXIpeenbHbIN: Ipeaen u3Mepenus 3 A, nena aenenus mkansl C = 0,1 A; npenen usmepenus 0,6 A,
mena nenenus mkansl C = 0,02 A

* Pesucrop R1 conporusnenuem (4,7 + 0,5)Om

* Pesucrop R2 comporusnenuem (5,7 = 0,6) Om

* Pesucrop R3 comporusnenuem (8,2 + 0,8) Om

* DJIeMEHT AIEKTPUIECKOH 1emnu (peoctat) conpotupiieHueM 10 Om
* Kimtou 1715t pa3MbIKaHUS ¥ 3aMbBIKaHHS SJIEKTPHYECKOM IETIH

¢ KoMIIeKT MpOBOIOB

* Jlamnouxa HanpsbkeHueM 4,8 B

BasucHslii yueOHBIN (00pa30BaTENbHBIN) IJIAH HA U3y4eHUE (BU3UKU B 7 — SKI1accax OCHOBHOM IIKOJIBI OTBOIHT
2 y4eOHBIX Yaca B HEJCTIO B TCUCHUE KAXKIOro roja ooyueHus, Bcero 136 gaco. B 9 kiacce - 3 yueOHBIX yaca, BCEro
102 gaca (7-9 xnaccel, Bcero 238 vaca).
Pabouast mporpamma 3amannpoBaHa Ha 2384aca:
Ha u3y4deHue (PU3UKH B 7 Kiacce oTBoAMUTCS 68 "acoB (T. €. 2 yaca B HEJENI0); B 7 Kilacce
TUIAHOBBIX KOHTPOJIBHBIX padoT 1o ¢usuke — 3;1abopaTopHbIx pador- 11
Ha u3y4eHue (PU3UKH B 8 Kitacce OTBOAUTCS 68 yacoB (T. €. 2 yaca B HEJIEIIO);
B 8 Kiacce MIaHOBBIX KOHTPOJIBHBIX paboT 1Mo (usuke — 6;1abopaTopHbIX pador - 11

Ha n3ydeHue ¢pu3nku B 9 kiacce orBoautcs 102 yaca (1. €. 3 yaca B Hellelio) ~ KJ1acce IIIaHOBBIX
KOHTPOJIBHBIX PaboT 1o (pusmke —6;

J1a00paTOPHBIX PaboT - 8

Cpoxk peanusaimu pabodeii mporpaMMbl — 3 Toma

V3MeHeHUs, BHECEHHBIE B aBTOPCKYIO IPOrpaMMy:

Ne HammenoBanue paznena KommuecTBo KonunuecTro O60CHOBaHHE
w/n | (TemMsl) 4acoB B | 4acoB B

MPUMEPHON paboueit

(aBTOpCKOIT) MporpaMme

nporpamme

7 xnace
1 PesepBHOE BpeMst 3 1 paccuntana Ha 35 yaeOHBIX Helelb, a
pabouas Ha 34 ydeOHbBIE HEIETH.

8 ximacc

PesepBHOE Bpems 3 1 ABTOpCKas mporpamma
paccuntana Ha 35 yaeOHBIX




2 HeJlenb, a pabovas Ha 34 yyeOHbIC
HEJICNH.

9 kIracc

HTOroBoe moBTOpPEHUE 6 ABTOpCKasi MporpaMma paccuuTaHa Ha
35 yueOHBIX Henenb, a pabovas Ha 34

yueOHbIe HeJleIH.

[Tnanupyemsbie pe3yabTaTel o0y4deHust pusuke B 7 - 9 knaccax

JINYHOCTHRIMU pe3VIbTaTaMu 00yUeHUs HU3NKE SIBISIOTCS:

- c(hOpMUPOBAHHOCTH MO3HABATENBHBIX MHTEPECOB Ha OCHOBE PA3BUTHsI MHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIOCOOHOCTEN ydaIuxcs;

- yOexXAEHHOCTh B BO3MOXKHOCTH IIO3HAHMM IIPUPOJBI, B HEOOXOAMMOCTH pa3yMHOTO HCIIOJIb30BAHUS
JOCTIOKCHHUI HAYKH ¥ TEXHOJIOTUH JJIs AANIbHEHIIIEr0 Pa3BUTHS YeTI0BEUSCKOr0o OOIIECTBa, YBAXKEHUE K TBOPL[AM HAYKH
¥ TEXHUKH, OTHOLICHHE K (PU3HKE KaK JIEMEHTY O0IIECUEIOBEYCCKOMH KYIIBTYpBI;

- CaMOCTOSITEIHHOCTh B IPUOOPETEHUN HOBBIX 3HAHWUH M TIPAKTUUECKHX YMEHHIA;

= I'OTOBHOCTh K BI)I60py JKU3HCHHOI'O IYTHU B COOTBETCTBUH C CO6CTBCHHLIMI/I HHTEpECaMU U
BO3MOXKHOCTSIMH;

- MoTHBauusi 00Pa30BaTENbHOM IEATENBHOCTH IIKOIBHUKOB Ha OCHOBE JIMYHOCTHO - OPHEHTHPOBAHHOIO
HOIX 071,

- ¢opmupoBaHHe IIEHHOCTHBIX OTHOIICHHH APYT K JAPYTY, YYHTEIIO, aBTOPaM OTKPHITUHA U H300peTCHHI,
pe3ynbTataM o0y4YeHusl.

MeTaH[!egMeTHHMI/I pe3yabTaTaMu O6yL_I€HI/Iﬂ Q}I/ISI/IKG SABJIAIOTCA .

- OBJIAQJEHHE HABBIKAMHM CAMOCTOSTEIBHOIO NPHOOPETEHHS HOBBIX 3HAHMH, OpraHM3alMU y4eOHOMH
JEATENbHOCTH, NOCTAHOBKH ILeNeH, IUIAHWPOBAHMS, CAaMOKOHTPOIS M OLEHKH pe3yJIbTaTOB CBOGH NEATEIbHOCTH,
YMEHUSMH NPEBUIECTH BOSMOXHBIE PE3Y/IbTaThl CBOMX IEHCTBHI;

- TOHHUMaHHE Pa3IH4Mil MEXIy UCXOAHBIMU (paKTaMHU U TMIOTE3aMHU Ul UX OOBICHEHHS, TEOPETHIECKUMH
MOZEINISIMH M peaNbHbIMU 00beKTaMy, oBiaaeHue Y'Y ]l Ha mpuMepax Tumore3 s OObSICHEHHS M3BECTHBIX (haKTOB H
9KCIIEPUMEHTAIBHOM MPOBEPKH BBIABUTAEMBIX TUIIOTE3, Pa3pabOTKH TEOPETHIECKUX MOJIeNel IPOLECCOB WK SBJICHHUI;

- (¢opMHpOBaHHE YMEHHI BOCIHPHHUMATbh, IepepadaThIBATh U IMPENbABIATH MHYOPMALUIO B CIOBECHOM,
00pa3HOH, CHMBOIMYECKOH (hopMax, aHATM3UPOBATh U MepepadaThIBaTh MOTYYCHHYIO HHPOPMALMIO B COOTBETCTBHH C
MIOCTaBJICHHBIMU 3aJa4aMH, BBIAENISATH OCHOBHOE COICp)KaHHE NMPOYMTAHHOTO TEKCTa, HaXONUTh B HEM OTBETHI Ha
MIOCTaBJICHHBIE BOIPOCHI U H3J1araTh ero;

- TpHOOpEeTeHHEe OmbITa CAMOCTOSTENBFHOrO TOMCKa, aHalm3a, 0TOopa HMH(OpMAIMH C WCHONH30BaHHUEM
Pa3IMYHBIX UICTOYHUKOB ¥ HOBBIX HH()OPMAIIHOHHBIX TEXHOJIOTHIA JUTS PeIeHHs I03HABATENBHBIX 337124,

- pa3BUTHE MOHOJOTMYECKOH M IHMAJIOTMUYECKOW DPEeuH, yMEHHs BBIpAKAaTh CBOM MBICIH W CHOCOOHOCTH
BBICITYIIMBATH COOECEIHNUKA, [IOHUMATh €r0 TOUKY 3pEHHs, IPH3HABATH [IPABO JPYroro YelnoBeKka Ha HHOe MHEHHE;

- OCBOCHHE NPHEMOB JEHCTBHI B HECTAHAAPTHBIX CHTYaLMUSX, OBJIAJCHUE SBPUCTHYECKUMU METOHAMH
perIeHust mpodem;

- (¢opMmupoBaHHE YMEHHH pabOTaTh B TPYNIE C BBIIOJHEHUEM pa3JIMYHBIX COLHMANBHBIX pPOJICH,
NPENCTaBIATh U OTCTAUBATh CBOM B3IJISIBI, BECTH JTUCKYCCHIO. M YOCXKIICHUS




O6IIII/IMI/I IPEAMETHBIMUA PE3VJIbTATAMU O6y‘_I€HI/I$I !l!I/I?)I/IKe SABJIAIOTCS .

= 3HaHuUA O IMpHUpoAC BaKHEHIIIMX (bI/IBI/I‘IeCKI/IX SIBIICHHI OKpYy’Karomero Mupa v IMOHHMMAaHHUC CMBbICIIa
(l)I/IBI/I"IECKI/IX 3aKOHOB, PACKPBIBAIOMINX CBA3b U3YYCHHDBIX HBHCHHﬁ;

- YMEHHS TOJNB30BATHCS METOAAMH HAYYHOT'O HICCIICIOBAHUS SIBIICHUN TPUPOIBI, TIPOBOIUTH HAOIIOACHUS,
IUTAHUPOBATh W BBITOJHATH OKCICPUMEHTHI, 00padaThIBaTh pE3yNbTAThl H3MEPEHUHA, NPEICTABIATh PE3YIbTATHI
U3MEPEHU ¢ TOoMOMmpI0 Tabmur, rpadukoB u Qopmyn, oOHApYKUBATh 3aBUCHMOCTh MEXAY (u3muecKkuMu
BEJIMYUHAMHY, OOBSICHATH ITONYYCHHBIC pE3YJAbTATHl W JIeNlaTh BBIBOABI , OIICHHUBATh TPAHHILI ITIOTPEITHOCTEH
Pe3yNbTaTOB U3MEPEHMUIA;

- yYMEHHS NPUMEHATh TEOPETUYECKUE 3HAHUS MO (PM3UKE Ha MPAaKTUKE, peliaTh 3aJaydl Ha TPUMCHCHHE
MOJIYYE€HHBIX 3HAHUM;

- yMEHHS M HABBIKUA MPUMEHATH MMONYyYCHHBIC 3HAHUS IS OOBSICHEHUS MPUHIUIIOB ACHCTBUS BaXKHEHIIMX
TEXHHYECKUX YCTPOMCTB, PENICHUs] MPAKTUYECKUX 3a]ay MMOBCEIHEBHOM XHM3HH, oOecredeHus 0e30MacHOCTH CBOEH
JKM3HHU, PAHOHATIBHOTO IIPUPOIOIIOIB30BAHMUS U OXPaHbl OKPYKAIOIIEH CPEIbI;

- (dopmupoBanue yOexaeHHs B 3aKOHOMEPHOW CBS3M W IO3HABAEMOCTH SIBICHUN OPUPOJIBI, B
00bEKTUBHOCTH HAYYHOrO 3HAHUS, B BBHICOKOH IEHHOCTH HAYKM B Pa3BUTHH MAaTEpHAIbHOW M IYXOBHOU KYJIBTYPHI
JIIOJIEH;

- pasBUTHE TEOPETHYECKOrO0 MBIILICHUSS HA OCHOBE (OPMHUPOBAaHHS YMEHWMH YCTaHABIUBATH (DAKTHI,
pasnuyaTh MPUYMHBI M CIEACTBUS, CTPOUTh MOJAEIM W BBUIBUTATh THMIOTE3bI, OTBICKUBATH M (HOPMYIMPOBATH
JIOKAa3aTeNbCTBA BBIABMHYTHIX THIIOTE3, BBIBOANTH M3 JKCIEPUMEHTAJIBHBIX (DAKTOB U TEOPETUUECKUX MOJEIeH
(u3nUecKue 3aKOHBbI;

- KOMMYHHUKATUBHBIE YyMEHHUS JOKJIAbIBaTh O pe3y/lbTaTaX CBOEro WCCIIE[OBAHUs, Y4acTBOBATh B
JIMCKYCCHH, KPaTKO W TOYHO OTBEYATh Ha BOIPOCHI, HCIIOJIF30BATH CIIPABOYHYIO JINTEPATYPY M JPYrHe HCTOYHHKH
UH(OpPMAILIH.

YacTHBRIMH [IPEJMETHBIMU PE3YIIbTaTaMK 00yueHHs (HU3MKE B OCHOBHOM IIIKOJIE
SBJISIFOTCSL:

- I[OHMMAaHHWE U CIOCOOHOCTH OOBSCHATH (U3MUECKUE SIBICHMS, Kak CBOOOJHOE MajeHHe, KOoleGaHHs
HUTSHOTO U TPYKUHHOTO MAasTHHKOB, atMoc(epHOe IaBlicHWe, TUIaBaHue Tell, AudQy3us, OoJblIas CKUMAEMOCTb
ra3oB, Majasi CKUMaeMOCTh XKUAKOCTSH M TBEPABIX TEJ, IPOLECCH MCHAPEHHUS M IUIABJICHHS BEIIECTBA, OXJIAXKICHUC
)KUJIKOCTH HPH HCIAPEHUH, H3MCHECHNE BHYTPEHHEH dHEPTHH Tella B Pe3yabTaTe TEIUIONepeadyn Ik paboThl BHELIHIX
CHUI, QJIEKTPH3ALMS TEN, HArPEBAaHUE IPOBOAHKUKOB IEKTPHYCCKIM TOKOM, 3JIEKTPOMATHUTHAS HHIYKIUS, OTPAKCHHUE U
[PEIOMIICHHE CBETA, JUCTICPCHUS CBETa, BO3HUKHOBEHHE JIMHEHYATOr0 CIIEKTPa U3JIydCHHS;

- yYMCHHS HM3MEPATb PACCTOSHHE, HPOMEKYTOK BPEMEHH, CKOPOCTh, YCKOPEHHE, MacCy, CHIY, HMILYJbC,
paboTy CHIIBI, MOLIHOCTb, KHHETHYECKYIO JHEPIHIO, TEMIIEPaTypy, KOIUYECTBO TEIUIOTHI, YACIBHYIO TEIIOEMKOCThH
BELIECTBA, YASIbHYIO TEIUIOTY IUIABJICHHS BEIIECTBA, BIAXKHOCTD BO3yXa, CHITY DJICKTPUUECKOrO TOKA, AIEKTPHICCKOES
HANPsDKCHUE, DJICKTPHYECKUH 3apsil, JJICKTPUYECKOE COMPOTHBICHHE, (POKYCHOE PACCTOSHHE COOMPArOIIeil JIMH3BI,
ONTHYECKYIO CUITY JIUH3BI;

- BIAJCHHC OJKCIICPUMEHTAJIBHBIMH METOJaMH HCCIEJOBAaHMS B IPOLECCE CAMOCTOSTENBHOIO H3YYeHHs
3aBHCHMOCTH MPOHICHHOIO IYTH OT BPEMEHH, YIUTHHCHHS

- TPYXHHBI OT IMPUJIOKEHHON CHIIBI, CHIIBI TSDKECTH OT MAcCCHI Tella, CHIIBI TPEHHS CKOJIBHKEHHS OT IUIOIIA TN
COTIPHKOCHOBEHUS TET W CHJIBI HOPMAJIBHOIO JaBIICHMSA, CHIBI ApXuMena OT 00bEMa BBITECHEHHON BOJIBI, MEPHOAA
KoJle0aHWi MasTHHKA OT €ro JJIHHBEL, 00bEéMa ra3a OT JaBJICHHUS MPU IMOCTOSHHON TeMIlepaTrype, CHIIbI TOKa Ha YyJacTKe
HeNd OT JJIEKTPUYECKOTO HANPSDKEHHS , DJIEKTPUUECKOrO CONPOTHUBICHUS MPOBOJHHWKA OT €ro JUIMHBL, IDIOMIAIH
MIONIEPEYHOT0 CEUeHHWS W MaTepuaiia, HAMpPaBICHHWS WHIYKIHOHHOTO TOKa OT YCIOBHH €ro BO30YKISHHS, YIia
OTpaKEHHS OT yIJIa MaJCHMUS,;

- TIOHIMAaHHE CMBICIa OCHOBHBIX (PM3MUYECKMX 3aKOHOB M yMEHHE IPUMEHATh HX Ha MpPAKTHKE: 3aKOHBI
quHaMUKd HBIOTOHA, 3aKOH BCEMHPHOTO TATOTEHHS, 3aKoHBI [lackams m ApxwmMesna, 3aKOH COXpaHEHHs HMITYJIbCa,
3aKOH COXPaHEHUS YHEPTUH, 3aKOH COXPaHEHHS JIEKTPHUECKOro 3apsaa, 3akoH OMa Iiis ydacTKa IenH, 3aKoH J[ Koy
- Jlenma;



- IIOHMMAaHWEC MPUHIUIIOB ﬂeﬁCTBHH MalIvH, HpI/I60pOB N TCXHUYCCKHNX YCTpoﬁCTB, C KOTOpPBIMHU KaX(I[BIfI
YCJIOBCK IOCTOSAHHO BCTPEYACTCA B HOBCGﬂHeBHOﬁ JKHN3HH, H CII0CO00B ofOecrmeueHus 0e30MMacHOCTH npu ux
HCIIOJIb30BaHUU,

= OBJIAJACHHUC p33H006p33HLIMI/I crroco0aMu BEITTOJTHEHHUS paC‘-IéTOB JJIA HaXOXIACHHUA HEU3BECTHOUN BEITMYMHEI
B COOTBETCTBUU C YCIIOBHUAMU IIOCTaBJICHHOU 3aJa4d Ha OCHOBAHHWH HUCIIOJIB30BAHUS 3aKOHOB (1)1/13I/IKI/I;

- YMCHHE WCIONB30BaTh MONYUYCHHBIC 3HAHWS, YMCHUS W HABBIKH B IOBCEIHCBHOM XWM3HH (OBIT, SKOJOTHS,
OXpaHa 3[I0OPOBBS, OXpaHa OKPYXKAFOIIIEH CpelIbl, TEXHIKA 0€30IMacHOCTH)

[TnanupyemMble IpeIMeTHBIE PE3YNIbTaThl 00yueHHs pu3HKe B 7 — 9 Kiaccax

MexaHnueckue SBICHUS
BBIITyCKHUK HAy9HUTBCSL:

- pacrmo3HaBaTh MEXaHWYCCKUE SBJICHUS U OOBSICHATh HA OCHOBE MMECIOIIMXCS 3HAHWN OCHOBHBIC CBOMCTBA
WM YCIIOBHSI TIPOTEKAHUS THUX SBJICHUI: PaBHOMEPHOS U PAaBHOYCKOPEHHOE MPSIMOJIUHEHHOE NBUKCHUE, CBOOOIHOE
najJieHue TeJl, HEBECOMOCTh, PaBHOMEPHOE JBI)KEHHE IO OKPYKHOCTH, WHEPLMS, B3aUMOJECHCTBHE TeN, Mepenavya
JABJICHUS] TBEPIBIMU TEIaMU, KUAKOCTAMHU U Ta3aMu, aTMOC(EpPHOE NTaBJICHHUE, IUIABAHUE TEJ, PABHOBECHUE TBEPIBIX
TeJN, KoJIeOaTeIbHOE IBHKCHHE, PE30HAHC, BOTHOBOE JIBHXKCHUE,

- ONKCHIBaTh U3yUCHHBIC CBOMCTBA TET U MEXAHUUCCKHE SBICHUS, UCIIONB3YsS (U3NUCCKUC BEITMYMHBI: MYTh,
CKOpPOCThb, YCKOpPEHHE, Macca Teljla, IUIOTHOCTh BEIeCTBa, CUJia, AAaBJICHHE, WMITYJIbC Tela, KUHETHYECKas SHEprusd,
MOTEHIIMAIbHASL SHEPTHsI, MEXaHH4Yeckas paboTta, MexaHHueckass MoutHocTh, KITJ] mpocToro Mexanusma, cuina TpEHus,
aMILUIUTY/IA, IEPHOJT U YaCTOTa KOJNEeOaHUi, UTMHA BOHBI U CKOPOCTh € paclpoCTpaHEeHNs; IPU OMUCAHUH MPABUIBHO
TPAaKTOBaTh (PM3MYECKHI CMBICI HCIIONIb3YyEMbIX BEIMYMH, MX OOO3HAYEHHsS W EAWHHIBI W3MEPEHHUs, HaXOAUTh
(OpMyIIbI, CBSA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUUHY C APYTUMH BETHMYHMHAMI;

- aHaJIU3UPOBATh CBOMCTBA TEJ, MEXaHWYECKHE SIBJICHHS M MPOLECCHI, UCIONb3ys (hU3NUECKHEe 3aKOHBI U
IIPUHLIMIIBL: 3aKOH COXPAHEHUsS DHEPIUH, 3aKOH BCEMHUPHOI'O TArOTEHMS, paBHoAeWcTByrowas cuwia, I, I u III 3axoHbI
HrploToHa, 3aKOH cOXpaHEHHs HUMIyJbca, 3akoH ['yka, 3akoH Ilackand, 3akoH Apxumena; HpH 3TOM pas3iIndaTh
CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA U €0 MaTEMaTHYECKOE BhIPAKEHHUE;

- pa3nuy¥aTh OCHOBHbBIE NMPH3HAKU M3Yy4YCHHBIX (PU3MUECKMX MOJENIEH: MaTepualibHas TOYKA, WHEepLUAlbHas
cuCcTeMa OTCUéETa;

- pelwiaTth 3aJayd, HCIONB3Yd (PU3MUYECKHE 3aKOHBI (3aKOH COXPAHCHUs OSHEPrHH, 3aKOH BCEMHPHOTO
TATOTEHHUs, NpUHLMI cynepriosuuuu cui, I, II u 111 3akonsl Hpl0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOH ['yka, 3aKOH
INackans, 3akoH Apxumena) U GOpMyibl, CBA3bIBAIONME (PU3NUECKUE BEIUYMHBI (IIyTh, CKOPOCTh, YCKOpPEHHE, Macca
Tena, IUIOTHOCTb BEIECTBA, CWJIA, JABJICHHE, WUMIIYIbC Tella, KMHETHYECKas SHEprusi, NOTCHIUAlbHAs 3HEprus,
MexaHndecKas padoTa, MexaHudeckas MoumHocTb, KIIJ[ mpocToro MexaHusma, CHjia TPEHHS CKOJIBKEHUS, aMIUTUTY/a,
NIEPHOJ] M YacTOTa KOJeOaHMH, IJIMHA BOJHBI U CKOPOCTH €€ PAacIpOoCTPaHEHHUs): Ha OCHOBE aHAIIM3a YCIIOBHS 3aJadd
BBIIEIATH (PM3UYECKUE BETUYMHBI U (OPMYIIBI, HEOOXOAUMBIE I €€ pelIeHHs], U IPOBOIUTH PACUETHL.

BBIITyCKHUK MOTYYIUT BO3MOXHOCTh HAyYHTHCS:

- HCIONB30BaTh 3HAHUS O MEXaHMUYECKUX SIBICHUSAX B MIOBCEIHEBHOM XKHU3HU AT oOecieueHus! 0€30MacHOCTH
npu OOpallleHnH C NpUOOpaMU M TEXHHMYECKHMH YCTPOWCTBAMH, A COXPAHEHHUS 3M0POBbS U COONIONCHHS HOPM
9KOJIOTMUECKOr 0 NMOBEJICHUSI B OKpY>KaloIlel cpene;

- TPHUBOIMTH IPUMEPHI NPAKTHYECKOTO HCIONB30BAHUS (PH3NYECKUX 3HAHUH O MEXaHWYECKUX SBJICHUAX H
(M3MYECKHX 3aKOHAX; HCIIONb30BaHHUS BO30OHOBISIEMBIX HMCTOYHHKOB JHEPIUM; OSKOIOTMYECKHX ITOCHEICTBUH
HCCIIE0BAaHNS KOCMUYIECKOTO TIPOCTPAHCTBA;



- pasjnvyaTtb TpaHULIbI MPUMCHHUMOCTHU (1)I/I3I/I"I€CKI/IX 3aKOHOB, IIOHUMAaThb BCGO6HIPII>1 XapakTep
(l)yHI[aMeHTaJ'H)HBIX 3aKOHOB (3aKOH COXpPaHCHUA MeXaHHIEeCKOU OHEPruM, 3aKOH COXpAaHCHHA HMITYJIbCA, 3aKOH
BCEMUPHOT'O THFOTCHI/IH) 1 OrpaHUYCHHOCTD UCIIOJIB30BAHUA YaCTHBIX 3aKOHOB (3aKOH FyKa, 3aKOH ApXI/IMeﬂa n )lp.);

- mpuéMaM moucka M (HOPMYIUPOBKU JTOKA3aTEIbCTB BBIABHHYTHIX THIIOTE3 W TEOPETHUECKHAX BHIBOIOB Ha
OCHOBE SMITUPUIECKH YCTAHOBJICHHBIX (JaKTOB;

- HaxOIWTh AJCKBATHYIO IPEUIOKEHHON 3amade (U3UYECKYI0 MOJCTh, pa3peliaTh MpoOieMy Ha OCHOBE
AMEIOIIUXCA 3HAHUH 10 MEXaHWKE C HCIOJIb30BAaHHEM MAaTEMaTHYEeCKOro armapara, OILEHUBATh pPeajbHOCTh
MTOJTYYCHHOTO 3HAYCHUS (PU3UICCKON BEITHYMHEL.

TemioBbie SIBICHHS

BBbITycKHUK Hay4IHTCSL:

- pacrmo3HaBaTh TCIUIOBBIC SABJICHUS U OOBSCHATh HA OCHOBE MMCIOIIUXCS 3HAHWIA OCHOBHBIC CBOWCTBA MU
YCIIOBUSL TPOTEKAHUS ITHX SBJICHUI: muddy3us, u3MeHeHHEe 00hEMa TeNl TPU HarpeBaHWM (OXJIaXKICHUH), OOJbIIAs
CKUMAEMOCTh Ta30B, Majlas CXKHUMAEMOCTh JKHIKOCTEH U TBEPABIX TeEN; TEIUIOBOE pPAaBHOBECHE, HCIHApEHUE,
KOHJICHCAIIUs, TUIABJICHUE, KPUCTAJLTU3AIHS, KATICHUE, BIAXKHOCTh BO3/IyXa, Pa3IMYHBIC CIIOCOOBI TEIUIONECPEIaYH;

- ONUCHIBATh M3YYCHHBIE CBOWCTBA TEJI U TEIUIOBBIE SIBJICHHS, MCIONB3yS (U3MUYECKUE BEIUYMHBL:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPIUs, TeMIeparypa, y[AelbHas TEIUIOEMKOCTh BEIIECTBA, YHAENbHAas TeIoTa
TUIaBJICHHS M apoo0pa3oBaHusl, y/enbHas TEIIOoTa CrOpaHusl TOILINBa, KOI((GHUIMEHT MOJIE3HOr0 ACHCTBUS TEIIOBOTIO
JABUTATCIIA; IPU ONMCAHUU TMPAaBUJIbHO TPAKTOBATH (1)14314!{601(1/1171 CMBICJI MCIIONIB3YEMBIX BEJINYMH, UX 0603Ha‘leHI/I${ )41
CAUHUIBI UBMEPEHUA, HAXOANUTDH d)OpMy_]'[bI, CBA3BIBAIOIINE JAHHYIO (1)1/131/1‘1601(}/}0 BCJIMYMHY C APYIUMHU BEININHAMU;

= AHAJIM3UPOBATH CBOMCTBA T€JI, TCIUIOBLIC SBJICHHSA W IPOLECCHI, MCIIOIb3Ysl 3aKOH COXPAaHCHUS SHEPIHU;
pa3nuyaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U €r0 MAaTEeMaTH4eCKOe BhIPAKEHHE;

- pas3nuyaTbh OCHOBHBIE NPU3HAKU MOZEIEN CTPOCHHUS Ia30B, )KUIKOCTEN U TBEPBIX TE,

- pemarth 3aa4u, UCIOJIb3Yys 3aKOH COXpPaHCHHS SHEPTHH B TCIUIOBLIX IIpoLEccax, d)OpMyJ'II)I, CBA3bIBAKOIINEC
(u3nuecKkre BeTMIUHBI (KOIMUECTBO TEIJIOThI, BHYTPEHHSISI SJHEPIHsl, TEMIIEPaTypa, y/AeNbHas TeII0EMKOCTh BELIECTRa,
yIesbHas TEeIUIoTa IUIaBJICHHUSA M IapooOpa3oBaHUs, yAelbHas TEIJIOTa CrOpaHMsS TOIUIMBA, KOI(MQHIMEHT HOJIE3HOTO
JefCTBHS TEIJIOBOTO ABUraTelNls): Ha OCHOBE aHAIM3a YCJIOBHUS 33/1a4d BBIAENATH (PM3MYECKUE BETMUYUHBI U (OPMYIIHL,
HEOOXOAUMBIE JUIsl €€ pEellIeHUs], U IIPOBOAUTH PacyEThI.

BBIITyCKHUK MOTYYIUT BO3MOXKHOCTh HAyYHUTHCS:

- HCIONb30BaTh 3HAHUS O TEIUIOBBIX SIBICHUSX B MOBCEJHEBHON XKM3HU Ul o0ecrieueHUs1 0€30MacHOCTH MU
oOpamieHHn C NpuOOpaMM M TEXHUYECKHMH YCTPOWCTBAMHM, M COXPAaHEHWs 3J0pOBbS M COOJIOACHUS HOPM
9KOJIOTMYECKOTr0 IOBEACHHS B OKpYXaIolLIel cpele; MPUBOIUTH INPHUMEPhbl 3KOJNOTHMYECKUX MOCIEACTBUH paboThI
nBurateneil BHyrpenHero cropauus (JJBC), TEIUIOBRIX U THAPOIIEKTPOCTAHLIHIA,

- TPHUBOIMUTH MPUMEPHI IPAKTHYECKOT0 UCIOIB30BaHUS HU3HIESCKUX 3HAHUI O TEIJIOBBIX SIBICHHAX;

- paszIMyaTh TPAHMIbBl [PUMEHUMOCTH (U3MYECKHX 3aKOHOB, IOHHMAaTh BCEOOLIMH  XapakTep
(yHIaMEHTAJIbHBIX (M3MYECKNX 3aKOHOB (3aKOH COXPAaHEHHS JHEPTUH B TEIUIOBBIX MPOLECcax) W OrPaHHYEHHOCTD
HCTIONIb30BAaHUS YAaCTHBIX 3aKOHOB;

- mpuéMaM HoHcKa U (OPMYIUPOBKU JOKA3ATENBCTB BBIABUHYTBHIX T'MIIOTE3 M TEOPETHYECKHX BBHIBOZOB Ha
OCHOBE DMITMPUYECKU YCTAHOBJIECHHBIX (DAKTOB;

- HaxOJWTh AJCKBATHYIO NPEIVIOKEHHON 3agade (M3MUECKYI0 MOJENb, pa3peliaTh NpoOJIeMy Ha OCHOBE
HMEIOLINXCS 3HAHUH O TEIUIOBBIX SIBJICHUSX C UCTIOIb30BaHUEM



MAaTeMaTU4CCKOro arapara 1 OUCHUBATL PEAJIbHOCTD MMOJTYYCHHOI'O 3HAYCHUA (1)PI3PI"IGCKO]7[ BCJIMYUHBI.

DIEKTPUYECKUE ¥ MATHUTHEIC SBICHUS

BBITycKHUK HayqIHTCS:

- pacmo3HaBaTh 3JEKTPOMAarHUTHBIC SIBJICHUS M OOBSCHATP HAa OCHOBE HMMEIOIIMXCS 3HAHWH OCHOBHBIE
CBOWCTBA WM YCIOBHS IPOTEKaHWs STUX SIBICHWN: D3JEKTpHU3alMsa Tel, B3aUMOAEHCTBHE 3apsa]0B, HarpeBaHUE
MIPOBOJHMKA C TOKOM, B3aMMOJECHCTBUE MAarHMTOB, IEKTPOMArHUTHAs WHAYKLUS, IEHCTBUE MArHUTHOTO TONS Ha
MIPOBOJHUK C TOKOM, MPSIMOIIMHENHOE PacIpOCTPaHEHUE CBETA, OTPAXKEHUE U IIPEIOMIICHHUE CBETA, AUCIIEPCHS CBETA;

- ONUCHIBATh MU3yYEHHBIE CBOMCTBA TEN W 3JIEKTPOMATHUTHBIC SIBIICHUS, HCIIONB3Ys (PU3NUECKHE BETUUUHBL:
JJIEKTPUYECKUN 3apsil, CWIa TOKa, D3JIEKTPUYECKOE HANpsDKEHUE, JIIEKTPHUECKOE COINPOTHBICHHE, YIEIBHOE
COIPOTHBJIEHUE BEIIECTBa, padoTa TOKA, MOIIHOCTb TOKAa, (POKYCHOE PACCTOSHHUE U ONTHYECKas CHUIa JIMH3BL, NPU
ONMCaHUU NPAaBUIBHO TPAKTOBATh

- (usnueckuii CMBICT HCHONB3YEMBIX BEIMYHMH, MX OOO3HAYEHHs W EIUHHUIBI HM3MEPEHHs; YKas3bIBaTh
(opMyIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUUHY C IPYTHMU BETMYHMHAMI

- aHAJU3UPOBATH CBOMCTBA TEJ, AICKTPOMATHUTHBIC SBJICHHUS W MPOIECCHI, UCIIONB3YS (PU3MUSCKUE 3aKOHEI:
3aKOH COXpaHEHHs OJJIEKTPUYECKOro 3apsia, 3akoH Owma Juisn ydactka wenu, 3akoH Jxoyns—JleHna, 3akoH
MIPSIMOJIMHEHHOTO PAacIIPOCTPAHEHUS CBETA, 3aKOH OTPAXKCHUS CBETA, 3aKOH MPEJIOMJICHUS CBETA; MPH 3TOM Pa3In4aTh
CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA U €0 MaTeMaTHYeCKOe BhIPaKeHUE;

- pemiath 3ajJa4M, UCMOIbL3Ys (PU3MUECKUE 3aKOHBI (3akoH OMa JuTsl ydacTka Iienu, 3akoH J[xoyns—IJlenna,
3aKOH TPSMOJUHEHHOIO PacIpOCTPAHCHUS CBETA, 3aKOH OTPAXKCHUS CBETA, 3aKOH MPEIOMJICHUS CBETa) U (HOPMYIIBI,
CBs3BIBAIONINE (DU3MYCCKUE BEIMYHHBI (CHIa TOKA, DJICKTPHYCCKOE HATIPSIKCHUE, DJICKTPUYCCKOS COMPOTHBIICHHE,
yIeIbHOE CONMPOTHUBJICHUE BEUIECTBA, paboTa TOKa, MOIIHOCTh TOKa, (JOKYCHOE PacCTOSHUE W ONTHYECKas CHJla JINH3BI,
(dbopMynbl pacyéra IJIEKTPUYECKOrO COMPOTHBICHUS IPH TOCIEAOBATEIbHOM M MapajuleIbHOM —COSIUHEHHH
NPOBOJTHUKOB); Ha OCHOBE aHaJIM3a YCJIOBUsS 33/1a4M BBIIEISATh (PU3NYECKHE BEIMYMHBI U (DOPMYJIbI, HEOOXOAUMBIE IS
e€ pelIeHus, U IPOBOJUTL PaCUEThI.

BLIHyCKHI/IK l'lOJ'Iy'-II/IT BO3MOXHOCTb Hay'{I/IT])CH:

= HUCIIOJB30BATh 3HAHUA 06 3J'IeKTpOMaFHI/ITHI>IX SBJICHUSIX B HOBCG}IHGBHOﬁ XKU3HU 1JIs1 O6GCH6‘IGHI/I${
0e30MacHOCTH TpU OOpalieHHud ¢ NPHOOpaMH W TEXHUYECKHMMH YCTPOWCTBAMH, IJISI COXPAaHEHWS 3II0POBbS W
COOJTIO/IEHHST HOPM 3KOJIOTMYECKOTr0 TIOBEIEHHST B OKPYXKAOILEeH cperie;

- IPUBOJAMTH NPUMEPHI TMPAKTUYECKOrO HCHONB30BaHUS (U3MYECKUX 3HAHHMH O 3JIEKTPOMArHUTHBIX
SIBJIEHUSX,

- pa3nuuyaTh TpaHMIBl TPUMEHUMOCTH  (DU3MYECKMX 3aKOHOB, IIOHMMATh BCEOOIIMH  Xapakrep
(yHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXPaHEHHS JIEKTPUUECKOro 3apsijia) U OrpaHMYCHHOCTh MUCIIONIb30BaHHS YaCTHBIX
3aKoHOB (3akoH OMa JUTs ydacTka 1eny, 3akoH Jxoyns—Jlenna u ap.);

- mnpuéMaM MoCTpoeHHs (HU3MYECKUX MOJENel, Mmoucka U (OPMYIUPOBKH JIOKA3aTENLCTB BBIABHHYTHIX
THIIOTE3 M TEOPETUUECKUX BBHIBOJOB HA OCHOBE IMITUPUUECKH YCTAHOBJICHHBIX (haKTOB;

- HaxXOJWTh AJICKBATHYIO INPEIOKEHHON 3ajqadue (U3MYECKYI0 MOJEelNb, pa3peliaTh NpoOJeMy Ha OCHOBE
HMEIOIINXCSl 3HAHUH 00 DIIEKTPOMATHHUTHBIX SIBJICHUSIX C UCIIONB30BAHHMEM MATEMAaTHYECKOro ammapaTa W OLEHUBATh
PeaIbHOCTh MOTYYEHHOTO 3HAUSHHUS (PU3NUECKON BETHMIHHBI.

KBanToBbIC ABIICHUS

BBbIITyCKHUK HAy4YHUTCSL:

- pacrno3HaBaTh KBAHTOBBIC SIBJICHHUS M OOBSCHATH HA OCHOBE MMEIOIIMXCS 3HAHUI OCHOBHBIC CBOIMCTBA WA
YCIIOBHSI TIPOTEKAHUSI DTUX SIBIICHUI: €CTECTBEHHAs! U MCKYCCTBEHHAs! PaIMOAKTUBHOCTh, BOSHUKHOBEHHE JTMHEHYIATOr0
CHEKTpa U3ITydCHUS;

- ONUCHIBATh U3yYCHHBIC KBAHTOBBIC SIBJICHHS, HCIOJB3YS  (U3MYECKHUE BEIMYHMHBL  CKOPOCTh
AJIEKTPOMATHUTHBIX BOJIH, JUTMHA BOJHBI U YaCTOTA CBETA, IIEPHOJ] MONypaciaa; MpH OMUCAHUH MPABUIILHO TPAKTOBATh
(bu3MUECKUil CMBICIT HCIIONB3YEMbIX BEJIMYHH, UX 0003HAUYCHUS U
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CAWHUIIbI U3MCPCHUS,; YKA3bIBATb (l)OpMyJ'II)I, CBA3bIBAONIUEC JAHHYIO (I)I/ISI/I‘JGCKYIO BCJIIMYMHY C APYTUMHU BECJIMYUHAMU,
BBIYHUCIIATH 3HAUYCHUC (bI/I3I/I‘I€CKOI\/'I BEJINYHNHBI,

- AHAJIM3UPOBATL KBAHTOBLIC ABJICHHS, HCIOJIb3Ys (1)PI3I/I‘I€CKI/I€ 3aKOHbI M TIOCTYJIATBI: 3aKOH COXPAHCHUA
OHCPIvH, 3aKOH COXPAHCHUA OJSJICKTPUYCCKOro 3apdaa, 3aKOH COXpaHCHUS MACCOBOIoO 4YHCId, 3aKOHOMEPHOCTU
H3JIYUYCHHS U MOITIOMICHUA CBETAa aTOMOM;

- pasjindyaTb OCHOBHLIC ITPU3HAKU HJ'IaHeTapHOfI MOZACIIN aTOMa, HyKHOHHOﬁ MOJECIN aTOMHOI'O g4pa;

= I[pUBOAUTH NPUMEPBI MPOABJICHUA B IMPUPOAC W IMPAKTHUYCCKOIO HUCMHOJb30BAHUA PAaJUOAKTUBHOCTH,
AACPHBIX U TCPMOAACPHBIX peaxunﬁ, JIMHEHYATHIX CIICKTPOB.

BbInyCKHUK TOTYYUT BO3MOXKHOCTD HAYUUTHCS:

- WCIIONB30BAaTh IOJYYCHHBIC 3HAHUS B ITOBCCAHCBHOW JXKU3HH INPH OOpalICHUH C NpHOOpaMu (CUCTUHK
HMOHU3HUPYIOIINX YaCTHIl, JO3UMETP), JUIS COXPAHCHHsI 3JI0POBbS M COOJIOJACHUS HOPM SKOJOTHYECKOrO TOBEICHUS B
OKpYXalollen cpene;

- COOTHOCHTB DHEPTHUIO CBS3U aTOMHBIX s7ep C Ae()EKTOM MacChI,

- TPUBOJUTH MPUMEPHI BIUSHUS PAJIUOAKTUBHBIX M3JIYYCHUM Ha KUBbIE OpraHU3MBbI, TTOHUMATh TPUHIIUI
JENCTBUSI TO3UMETPA;

- TIOHMMATh 3KOJIOTUYECKUE MPOOJIEMBI, BOSHUKAIOIIME MPH HCIOIH30BAHUN ATOMHBIX 3JIEKTPOCTAHIIUH, U
MyTH PEIICHUS 3TUX MPOOJIEM, MEPCICKTUBEI HCIIOJIH30BAHMUS YIIPABIIAEMOTr0 TEPMOSICPHOIO CHHTE3A.

DIICMCHTbI ACTPOHOMUK

BoinyckHUK HAyIUTCS:

- pa3nuyaTh OCHOBHBIE INPH3HAKK CYTOYHOTO BpalleHusi 3BE3HOro Heba, apwxkeHus Jlynel, ComHua u
IJIaHET OTHOCUTEILHO 3BE3;

= IIOHUMATh pa3n1/1q1/m MC)Kle FCJ’II/IOL[CHT])I/I'—ICCKOﬁ n FCOHGHTpH‘{GCKOﬁ CI/ICTeMaMI/IMI/Ipa.

BLIHyCKHI/IK l'lOJ'Iy‘II/IT BO3MOXXHOCTb Hay'{I/ITI)CH:

= yKaSBIBaTb O6H_II/IC CBOﬁCTBa U OTJIIMYHUA IIJIAHECT SGMHOﬁ prl’[l’[bl N IUIQHCT-TUTI'aHTOB, MaJbIX TCJI
CostHeYHOM CHCTEMBI U OOJIBINNX [UIAHET; MOJIL30BAThCA KapTOH 3BE3MHOIO Heba MPH HAOIIOACHUAX 3BE3HOTO HEOa;

- pa3nuyYaTh OCHOBHBIE XapaKTEPUCTUKH 3BE3N (pa3Mep, IBET, TeMIepaTypa), COOTHOCUTH LIBET 3BE3bI C €€
TEMIIEPaTypOu;

- pa3nuyaTh TMIIOTE3bI O MPOUCXOXKACHUU COTHEYHON CUCTEMBI.
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Conepxanne Kypca Qr3ukn 7 — 9 KiiaccoB

®uszrka u e€ polib B MO3HAHUU OKPYXKAIOIIEro MUpA.
Uro m3ydaer pusuka. Dusndeckue spineHus. HaOrtoeHus, OMBITEHL, n3MepeHust. Du3uKa 1 TeXHUKA.

IlepBoHauanbHBIE CBEICHUS O CTPOCHUH BEILECTBA

Mornekynsl 1 arombl. Juddysus. [IBmwkenne monekyn. CBS3b TeMIlepaTypbl Tela CO CKOPOCTBIO JIBI)KEHHS €ro
Mosekyn. IIpursbkeHre W OTTaJKMBaHWE MOJEKYNI. Pas3iiyHble COCTOSHHMSI BEIIECTBA W MX OOBSCHEHHE HAa OCHOBE
MOJIEKYJISIPHO — KUHETUUECKUX MPEACTaBICHUI.

Bsaumoneiicteue Ten

Mexanunueckoe asmxkeHnue. PaBHomepHoe asmxkenue. Ckopoctb. Mueprus. Bzaumoneiicteue ten. Muepuums. Macca
Tena. V3MepeHne mMacchl Teda ¢ momouiplo BecoB. IlmoTHOCTs BemecTBa. SIBnenne tsarorenus. Cuna Tspkectu. Cuia,
Bo3HHKaromas mpu nedopmanuu. Bec. CBs3b MeXIy CHION TSDKECTH M Macco. Ympyras nedopmarus Tena. 3aKoH
I'yka. JIuaamometp. I'padrueckoe m3o0paxenue cibl. CIoXKEHUE CHJI, ACHCTBYIONIMX MO OAHOW mpsMoit. TpeHwue.
Cuna tpenust. TpeHue cKonbXeHUs, KaueHus, okos. [Togmumaukmy.

JlaBneHue TBEpIBIX Tel, XKUIKOCTEH U Ta30B

Haenenue. [laBnenue tBepApix Ten. JlaBienne raza. OObBSCHEHHE [IaBJICHHS ra3a Ha OCHOBE MOJIEKYISPHO —
KHHeTHYeckux mnpescraBiennid. 3akoH [lackams./laBnenue B xumkoctu u raze. CooOmatomuecs: cocyabl. 11nro3sl.
Tunpasmuueckwuii mpecc. AtMocdeproe naBnenue. Onbitr Toppudemn. bapomerp-aneponn. M3menenue armochepHOro
JaBieHus ¢ BbIcoToM. Manomerpbsl. Hacoc. ApxumenoBa cuna. YcnoBus IjiaBaHus Tell. BonaHeli TpaHCHOPT.
BosznyxomnaBaHnue.

PabGora u MomHOCTE. DHEprus

Pabora cuibl, AedCTByIOIIEH 10 HampaBiIeHHIO JABWXKeHHs Tena. MoinHocts. [IpocThle MeXxaHHM3MBL Y clioBUE
paBHOBecusl ppluara. MoMeHT cuibl. PaBHOBeCHE Tell ¢ 3aKpeIICHHOW OChIO BpalleHus. Buabl paBHOBecus.PaBeHCTBO
padoT mpu UCIoiab30BaHUM MexaHM3MOB. Koaddurment nonesnoro neiictBus.IloTeHIManbHas 3HEPrUsl MOIHATOTO
Tena, cxaToil mpyxuHbl. KuHeTmueckas sHeprus ABIXKyLIerocs Tena. IIpeBpaiieHrne OmHOroO BHAAa MeXaHHUECKOH
SHEPIUu B APYroil. DHeprus peK u BeTpa.

Tennosle sBIEHUS

TennoBoe nBwkenue. BHyTpeHHss sHeprus. Pabora u Temonepenaya kak crocoObl M3MEHEHUs] BHYTPEHHEH SHEpPruu
Tena. Buasl temnonepenaun. KomuuecTBo TemnoTsl. Y JenbHas TEINIOEMKOCTb. Y IeJIbHAS TEIUIOTa CrOPAaHUs TOILIMBA.
[InaBnenue u kpucranzanus. TemnepaTypa IulaBiieHus. Y JelibHAs TEIUIOTa IulaBieHus. Mcnapenue n koHaeHcanuys.
OtHocuTenbHasl BIAXXKHOCTh BO3AyXa M ee u3Mepenue. Kumenme. Temmneparypa KumeHus. YaenbHasl TeIioTa
napoodpazoBanus. OOBSCHEHHE W3MEHEHWH arperaTHbIX COCTOSIHMM BeIeCTBA HA OCHOBE MOJIEKYIAPHO —
KMHETHYECKHX MpeacTaBieHuid. [IpeBpaluenns sHEpruK B MEXaHUYECKHUX M TETJIOBBIX IPOLIECCAX.

JBuratens BHyTpeHHEr0 cropanus. [laposas TypOuHa.

OneKTpUUecKUe IBJICHUS

Onextpuzanust Ten. JIBa poma DIEKTpUYECKHX 3apsAfoB. BsaumoneicTBue 3apsioB. DIEKTPUYECKOE IIOJE.
JIMCKpeTHOCTh  ANeKTpUYecKoro 3apsmga. OnekTpoH. CtpoeHme atoMoB. [IOCTOSHHBIA 3NEKTPUYECKUH  TOK.
lampBaHMUECKHE 37EMEHTHL. AKKYMYISTOPHI. ODJIEKTpUYecKas Ienb. JIeKTpudeckuid ToK B Meramiax. Cmiia ToOKa.
AmrmepMeTp. DIeKTpUdecKoe HampshkeHHe. BompTMmerp. DIeKTpuueckoe compoTuBieHHe. 3akoH Oma IS ydacTka
3JIEKTPUYECKON LIETIH.

VYaensHOE compotuBieHue. Peoctatel. Bunsl coemmnenuit mpoBogHUKOB. PaboTa ¥ MOITHOCTH 3JEKTPHYECKOrO TOKA.
KonuuecTBo TEmnoTsl, BBIIEAAEMOE NPOBOIHUKOM C TOKOM. CHETUHK 3JIEKTpUYecKOH 3Hepruu. Jlamma HakanuBaHUS.
DrekTpoHarpeBaTeibHbie TPUOOPBL. Pacuer ayekTpodHepruu, mNoTpediseMoll OBITOBBIMU  3JIEKTPOIPHOOpPaMHU.
Koporkoe 3ambikanue. [lnaBkue npenoxpaHuTeny.
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QHGK’I‘pOMaFHI/ITHHe SIBJICHUA
MarsuTtHoe II0Je TOKa. QHGKT‘pOMaFHI/ITLI U UX HNPUMCHCHUC. IlocTossHHBIE MarHuThl. MarHuTtHOe ITOie 3EMIIH.
HeﬁCTBHe MAarHvTHOI'O 1IOJId Ha MMPOBOAHUK C TOKOM. QHGKT‘pOHBI/IraTCHL.

CBeTOBbI€E SIBJICHUS

Ucrounuku cBera. [IpsimonuneliHoe pacnpocTpaneHue cseta. OTpaxkeHue cBeTa. 3aKOHBbI OTpakeHus cBeta. [linockoe
3epkano. [Ipenomirenne ceera. JIma3bl. DOKYCHOE PaCCTOSHEE M ONTHYCSCKAs CHiia JTUH3BL. [locTpoeHMe n300paxeHui,
JTABACMBIX TOHKOU JIMH30i. ONTHYecKre TPUOOPHI.

3aKOHBI ABMXKEHUS U B3aUMOJCHCTBUS TEI

MartepuanpHas Touka. Cucrema orcyera.

ITepememenne. CkopocTs NPAMOIMHEHHOTO PABHOMEPHOI'O IBUKEHUSI.

PaBHOyCKOpEHHOE MPSIMOIMHEHHOE ABWKEHHE: MITHOBEHHAs CKOPOCTb, YCKOpPEeHHE, nepeMelnenune. [ pagukn
3aBUCHMOCTH KHHEMaTU4eCKUX BEUYHH OT  BpEMEHH NpHU PaBHOMEPHOM u

PaBHOYCKOPEHHOM JIBWKEeHNH. OTHOCUTENBHOCTE MEXaHHYecKoro  ABMkeHHs. IlepBriii 3akoH HeroToHa.

WneprmaneHble cucteMsl otcueTa. Bropoit 3akon Hetotona. Tpernii 3akoH HeroToHa.

CBoOoaHOe najienue. 3akOH BCEMUPHOro TSAroTeHus. VickyccTBeHHbIe CiyTHHKH 3eMitd. MiMmysbe. 3aKoH coXpaHeHus

uMIynbca. Pakersl.

MexaHHUeCKUE KOJIeOaHUS U BOJHEL. 3BYK.

Koneb6arensHoe nemxenue. Konebanus rpysa Ha npyxune. CBoooubIe koieOanus. KonebarensHas cucrema. [lepuon,
4acToTa W aMIUIUTYa KoineOanui. [IpespaiieHne sHEpruy NpH KojieOaHusX. 3aTyxarolme koneoanus. BeiHy X IeHHbIE
konebanus. Pacmpocrpanenue koneOaHuii B ympyrux cpenax. [lomepedHsie W MPOAONbHBIC BOJMHBL CBS3b JJIMHBI
BOJIHBI CO CKOPOCTBIO €€ PACHpOCTPAHCHHsS U TMEPHUOIOM. 3BYKOBBIC BOJNHBL CKOPOCTH 3BYKa. | pOMKOCTh 3BYyKa U
BBICOTA TOHA. DXO.

DNeKTPOMAarHUTHOE MOJIe

OpHOpOIHOE M HEOJHOPOAHOE MAarHuTHoe mosie. HampapneHue TOka M HampaBlieHWE JIMHUM €ro MarHUTHOTO TOJIA.
[MpaBuiio OypaBunka. OOHapyxeHHne MarHuTHOro mojs. [IpaBuso eBoit pyku.

WHayKMs MarHuTHOro mosis. MarHUTHBIA MOTOK. DJIEKTPOMarHUTHas HHIAYKIWSA. ['eHepaTop MEpeMEeHHOro TOKa.
[IpeoOpa3oBaHue SHEPrHMU B DIIEKTPOreHepaTropax. JKOJIOTUUECKHE IPOOJEMbl, CBSI3aHHBIE C TEIUIOBBIMU U
THIPO3JICKTPOCTAHIIMSIMUA. DJIEKTPOMATHUTHOE TMOJie. OJEKTPOMAarHUTHBIE BOJMHBL CKOPOCTh PACIpOCTPaHEHUS
3IEKTPOMATrHUTHBIX BOJH. DJIEKTPOMArHUTHAsI IPUPOA CBETA.

CrtpoeHue aToMa 1 aTOMHOTO pa

PaanoakTHBHOCTh KaK CBHETENLCTBO CIOKHOIO CTPOSHHS aTOMOB. Alb(a-, Oera - U raMma- uziaydeHus.. ONbITHI
Pesepdopna. SAnepHas mozesnb aroma. PajimoakTUBHbBIE PEBpallleHUs] aTOMHBIX sep. [IpoToOHHO — HEHTpOHHAsT MOJIENb
sapa. 3apsaoBoe M MaccoBoe uucio. SnepHele peakimu. [lemenwme u cunTte3 smep. CoxpaHeHHE 3apsIOBOIO U
MacCOBOI'0 YHCEI MIPU AACPHBIX PEaKLIUIX.

OHeprus CBsI3U YacTHIl B spe. Beimenenne sHeprun NpH SAEPHBIX peaknusax. M3nmydenne 3Be3n. SnepHas sHepreTHka.
DKonoruveckue MpoodIeMbl pabOThl ATOMHBIX AIIEKTPOCTAHIMA. MeToibl HaOMIOJCHHS WM PETHCTpAllMd YacTHI] B
sinepHoit ¢pusuke. Jlozumerpusi.

Crpoenue u 3BomIONHs Beenennoi

l'eonenTprudeckas M TeIHONEHTpUYecKas cucTteMbl mupa. Dusmdeckas npupoma HeOecHbIXx Ten CoaHEYHON
cucteMsl. [Ipoucxoxaenne Conxaeunoit Cucremsl. @usndeckas npupona Connia u 3se3a. Ctpoenne Beenennoil.
Opomonus BeeneHHoH.
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Tematndueckoe IJIAaHUPOBAHUE C YKA3aHUEM KOJIMYCCTBA 4YaCOB, OTBOAUMBIX Ha

OCBOCHHE KaXKJIOW TEMBI

Ne n/m HaumenoBanue Konuuectso
pa3zenos, TeM 4acoB
7 knacc (2 yaca B HEAEINIO)
1 ®du3uka u e€ poib B MO3HAHUU OKPYXKAIOIIETO MUPA 4
2 [TepBoHaUYaNBEHBIC CBEICHHS O CTPOCHUH BEIIECTBA 6
3 BsaumoneiicTBue Ten 23
4 JlaBneHue TBEpAbIX Te, KUAKOCTEH U ra30B 21
5 PaboTa 1 MOITHOCTE. DHEPTHS 13
6 PesepBHOE BpeMs 1
Hroro 68
8 kiacc (2 Jaca B HEZIENIO)
1 TeroBbIe SIBICHUS 23
2 OneKTpUUecKue SBICHUS 29
3 ONEeKTpPOMarHUTHHIE SBICHUS 5
4 CBETOBBIC SIBJICHUS 10
5 PesepBHOe Bpems 1
Uroro 68
9 xnacc (3 yaca B HeZIeIIO)
1 3aKOHBI B3aMMOJICHCTBUS M IBMYKEHUS TeJ 34
2 Mexannueckue KoneOaHus U BOIHBL 3BYK 15
3 DJIeKTpOMAarHUTHOE ToJie 25
4 CrpoeHre aToMa ¥ aTOMHOTO si/Ipa 20
5 Ctpoenne u 3Bomonus Beenennoit 5
6 HroroBoe noBTopeHue 3
HUroro 102
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