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BBenenue

Pabouas nporpamma no npeamety «duszukay, npeaMmeTHas 061acth « EcTecTBeHHOHaYUHBIE TPEAMETHDY, pa3paboTaHa
1St 7-9 KJIacCOB Ha OCHOBE aBTOPCKOM paboueil mporpaMmbl 1o (uU3MKe 111 OCHOBHOM 1IKOIbI (Dusnka. 7—9 Kitacchl:
pabouass nmporpamma k Junun YMK A. B. Ilepeiukuna, E. M. I'yrauk: yueOHO-meToauyeckoe mocooue / H. B.
®unonosuy, E. M. I'ythuk. — M.: Ipoda, 2017. — 76, [2] c.), B cooTBeTcTBUM ¢ DeaepaibHbIM rOCy/1apCTBEHHBIM
o0Opa3oBaTeIbHBIM CTaHAAPTOM OCHOBHOT'O OOIIEro 00pa3oBaHus U IPUMEPHOI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMoi
OCHOBHOTO 00111eT0 00pa30BaHUsI.

Pabouas mporpaMma AeTanu3upyeT U PacKphIBaeT COJIEPKAaHUE MPEJIMETHBIX TEM 00pa30BaTENbHOIO CTaHJapTa,
ornpejeNsieT O0IIyI0 cTpaTeruo 00y4eHHs, BOCTIMTAHUS U Pa3BUTUS 00yYalOLIUMXCs CPECTBAMU y4eOHOro MmpeaMeTa B
COOTBETCTBHHM C HEJAMHU U3yueHus ¢pusuku. Pabouas nmporpamMma 1aé€T nmpUMepHOE pacrnpeereHue yueOHbIX 4acoB IO
pazzienam Kypca U Mocie/10BaTeIbHOCTh U3YUYEHUS pa3/iejioB (PU3UKU C yUETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBs3€H, JIOTMKM Yy4eOHOTro Tpoliecca, BO3PACTHBIX OCOOCHHOCTEH ydalllUXCs, OIpeAesser Ha0op OIbITOB,
JEMOHCTPUPYEMBIX YUUTEJIEM B KJlacce, JA0OPaTOPHBIX U MPAKTUYECKUX PAOOT, BHITIOJIHAEMBIX 00yYatOIIUMHCS.

Lenamu uszyuenus yueoHoro npeamera «Ou3nka» SBISIOTCS: Pa3BUTHE MHTEPECOB U CIIOCOOHOCTEN 00yYarOIIUXCS;
nepeayu UM 3HAaHUHM U OTIbITA TO3HABATEIHHOM EATEeIbHOCTH; TOHUMaHUE 00yYalOIIUMKCS CMBICIIA OCHOBHBIX TTOHSTHI
¥ 3aKOHOB (DU3UKH, B3aMMOCBSI3U MEXIY HUIMU; CTAHOBJIEHNE Y O0YyYaIOIIMXCS IPEICTABICHUI O HAyYHOU KapTUHE MUpA.

JlocTrkeHne yKa3aHHbBIX 1eJIe 00ecieunBaeTCs PelIeHUeM CIEAYIOMNX 3a0ay.

3HAKOMCTBO OOYYaIOIIUXCS C METOJOM HAy4YHOTO TO3HAHUS W METOJaMHU HCCIEIOBaHUS OOBEKTOB U SIBICHUU
IPUPO/BI;

oOpeTeHre O0ydYalOMUMUCS 3HAHUN O MEXaHWYECKUX, TEIJIOBBIX, DJIEKTPOMArHUTHBIX, KBAHTOBBIX SIBICHUSX,
(bu3MUeCKNX BETUYMHAX, XapaKTePU3YIOIIHUX ITH SBICHUS;

pa3BHTHE Y 00yJaroNMXcs YMEHUN HAOII0AaTh IPUPOIHBIC SIBICHHS M BBITIOTHSTE OIBITHI, TAOOPATOPHBIE pabOThHI
1 DKCIIEPUMEHTAIBHBIC UCCIIEAOBAHMS C H3MEPUTEIBHBIMU MPUOOPAMU, TPUMEHSIEMBIMU B IPAKTUIECKOM KU3HU;

BIIaJICHUE OOYYaIOIUMUCSA TAKUMH OOIEHAYYHBIMUA TMOHSATUSAMH, KaK MPUPOJHOE SBJICHUE, SMIHPUYECKU
YCTaHOBIICHHBIN (aKT, MpobIemMa, TUIIOTE3a, TEOPETUUECKHUIA BBIBOI, PE3YyJIbTAT IKCIIEPUMEHTATHHOU MPOBEPKU;

MOHUMaHUE O0yUYaIOIUMHUCS OTIIMYUNA HAYYHBIX JIAHHBIX OT HEMPOBEPECHHOW MH(POPMAIHNH, IIEHHOCTH HAYKH JJIS
YAOBJIETBOPEHUS OBITOBBIX, TPOU3BOICTBEHHBIX U KYJIbTYPHBIX HOTPEOHOCTEN YEIOBEKA.



1 IInanupyembie pe3yJbTaThl 0OCBOCHUS (PU3UKHU

OOpasoBaTenbHblE PpPE3yJbTaThl MPEACTABICHbl HA HECKOJBKUX YPOBHSX: JIMYHOCTHOM, METANpeIMETHOM U
MPEIMETHOM.

W3ydyenne QuU3MKH HA YpPOBHE OCHOBHOTO O0OIIEro 0oOpa3oBaHWs HAMpaBICHO Ha JOCTIKEHHWE IUYHOCTHBIX,
MeTanpeMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pe3ynbrate u3yueHus GU3NKU Ha YPOBHE OCHOBHOTO 001Iero oopa3zoBanus y ooyyatomierocst 0y1yT chopMUpOBaHbI
CIICAYIOIINE JUYHOCTHbIE Pe3yJabTaThl B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKON (DU3NUYECKON HAYKU;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNCKHUX YUEHBIX-(PUBHKOB;

2) rpa:kKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI0 BOCTINTAHUA:

- TOTOBHOCTh K aKTMBHOMY Y4YacTHIO B OOCYXICHUU OOIIECTBEHHO 3HAUYUMBIX U ITHYECKUX MPOOJIEM, CBSI3AHHBIX C
MPAKTUYECKUM MMPUMEHEHUEM JOCTHKCHUN (PUBHKY;

- OCO3HAHHME BAXXHOCTH MOPATbHO-3TUYECKUX TIPUHIIUAIIOB B JICSATEILHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIMTAHHUS:

- BOCIIPUSITUE ACTETHMYECKUX KadyeCcTB (PU3NYECKONW HayKu: €€ TapMOHUYHOTO TOCTPOEHHMSI, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI0 MO3HAHMUS:

- OCO3HAHUE IIEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUH,
BAKHEUIIIEH COCTABJISIOIIEH KYJIbTYPHI;

- pa3BUTHE HAYYHOMU JTI0003HATEIHLHOCTH, MHTEPECA K UCCIIEI0BATEIBCKON AESTEIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAJBLHOIO 0JIATOMOJIYYHS:

- OCO3HaHUE IIEHHOCTH Oe30macHoro obpasza >XKM3HM B COBPEMEHHOM TEXHOJOTHUYECKOM MHUpPE, Ba)KHOCTH IPaBUII
0e30macHOro MOBEJCHUSI Ha TPAHCIIOPTE, HA JIOpPOraxX, ¢ JIEKTPUYECKUM U TEIUIOBBIM OOOpPYJOBAHHEM B JIOMAITHUX
YCIOBUSIX;

- chopmMupPOBaHHOCTH HaBbIKa pediekcru, MPU3HAHUE CBOETO MpaBa Ha OIMTMOKY M TAKOTO K€ TIPaBa y IPYroro 4eI0BEKa;
6) TPY10BOT0 BOCIIUTAHMS

- aKTHBHOE y4YaCTHE B PEIICHUHU MPAKTHUECKUX 3a7a4 (B paMKax CeMbH, 00pa30BaTeIbHONW OpTraHU3aIliy, TOPOJIa, Kpast)
TEXHOJOTUYECKON M CONMATIbHON HAMPABICHHOCTH, TPEOYIOIINX B TOM YHCIIC U (PU3NIECKUX 3HAHUN;

- UIHTEepPEC K MPaKTUUECKOMY U3YUYEHUIO Mpodeccuid, CBSI3aHHBIX C (DU3UKOI;

7) 3K0JIOrM4e€CKOro BOCIIMTAHMS :



- OpMEHTAlLUS Ha TPUMEHEHUE PU3NUECKUX 3HAHUH JIJIs peleHus 3a/1a4y B 00JIaCTH OKPYIKaOIIEN Cpeibl, INIaHUPOBAHUS
ITIOCTYNIKOB U OLIEHKN UX BO3MOJKHBIX ITOCJIEACTBUMN ISl OKPYKAKOLIEN CPELBI;

- OCO3HAHUE TII00ATIBHOTO XapaKTepa SKOJOTUYECKUX POOJIEM U IMyTEH UX PELICHMUS;

8) amanTanun K U3MEHAIOIIUMCH YCJIOBUAM COUMATbLHON U IPUPOAHOI Cpeabl:

- IOTPEOHOCTh BO B3aMMOJICUCTBMM IPH BBINOJIHEHUH HCCIEAOBAHUM W NPOEKTOB (HU3UYECKOM HaINpaBICHHOCTH,
OTKPBITOCTb OIBITY ¥ 3HAHUSAM JIPYTHX;

- IOBBILIEHNE YPOBHS CBOEM KOMIIETEHTHOCTH Y€pPE3 NPAKTUUECKYIO JEATEIbHOCTD;

- IOTPeOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM YHCIe (DOPMYIHUPOBAThH UJIEU, TOHSITHS, TUIIOTE3bI O PU3UUECKUX
00BEKTax U SIBJICHUSX;

- OCO3HaHUE JAe(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JaCTH (PU3UKHU;

- IJJAHUPOBAHKME CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUIA;

- CTpEMJICHHE AaHAJIM3UPOBATh W BBISABIATH B3aUMOCBA3M NTPHUPOABI, OOIIECTBA U OSKOHOMHUKH, B TOM YHCIE C
UCIIOJIb30BaHUEM (PU3MUYECKUX 3HAHUM;

- OIICHKA CBOMX JIEUCTBHI C YYETOM BIIMSHMS Ha OKPYKAIOIIYIO CPETy, BO3SMOKHBIX I100aTbHBIX MOCIEACTBUH.

MeTanpeaMeTHbIe Pe3yJibTAThl 0CBOEHHS MPOTPAMMBbI

MeTaHpe,Z[MGTHLIC PE3YJIbTAThI, BKIIFOUAOT OCBOCHHBIC O6yanOIIII/IMI/IC}I MCXKIIPECAMCTHBIC ITOHATHUA U YHUBCPCAJIBHBIC
y‘{€6HI>I€ I[GﬁCTBHiI (peI’y.TI}ITI/IBHBIG, II0O3HaBAaTCJIHHEBIC, KOMMYHI/IK&TI/IBHBIG).

PeryasituBHbie YY /|

1. VYmMeHHe caMOCTOSITENILHO OMPENENsATh eI 00y4YeHUs, CTaBUTh U (HOPMYIUPOBATH HOBBIE 3aJayd B yueOe u
MO3HABATEILHON JEATEIHLHOCTH, Pa3BUBATh MOTHUBBI M MHTEPECHI CBOCH MO3HABATEIBHON NeaTrenbHoCcTH. O0yuaronuiics
CMOXET:

® aHAJIM3WPOBATH CYIIECTBYIONIME U TUTAHUPOBATH OyIyIIre 00pa3oBaTeIbHBIE PE3YIbTATHI;

UACHTUDUITUPOBATH COOCTBEHHBIE TIPOOJIEMBI U OTIPEIEIAThH TIaBHYIO TPOOJIEMYy;

BBIJIBUTATh BEPCUH PEIICHUS TIPOOIeMbI, (HOPMYITHUPOBATH TUTIOTE3BI, TPEABOCXUIIATh KOHEUHBIN pe3yIbTaT;
CTaBUTH 1I€JIb JICSITEILHOCTH HA OCHOBE OMPEACICHHON MPOOIeMbI U CYIIECTBYIOIIMX BO3MOXHOCTEH;
dbopMynrpoBaTh yaeOHBIC 3aa9M KaK IIard JOCTHKCHUS TOCTABICHHOW 1NN AeSTEIbHOCTH;

e 00OCHOBBIBATH IICJICBBIC OPHEHTHPHI M TPUOPHUTETHl CChUIKAMH Ha IIEHHOCTH, YyKa3biBas W OOOCHOBBIBAS
JIOTUYECKYIO MOCIIEI0BATENBHOCTD 11arOB.

2. YMeHHE CaMOCTOSITEIBHO TIAHUPOBATh MYTH JOCTWIKEHUS IIEJIeH, B TOM YHWCJIE allbTePHATUBHBIC, OCO3HAHHO



BbIOMpaTh Hanboiee 3(h(PEeKTUBHBIE CIOCOOBI peIeHUs] YYeOHBIX U O3HABATENbHBIX 3a/1a4. O0yUaroUMics CMOXKET:

® OmnpeAessTh He0OXOoauMbIe JIEHCTBHUE(s]) B COOTBETCTBUM C Yu4eOHOM W TMO3HABAaTEIbLHOW 3aJaue€l M COCTaBIISITH
AJTOPUTM UX BBITIOJIHEHUS;

e 000OCHOBBIBaTh U OCYLIECTBIATH BEIOOP Hambosee 3(h(HEKTUBHBIX CIIOCOOOB PEIICHHs YUEOHBIX U MO3HABATEIbHbIX
3azay;

® ONpeAe/sITh/HaxXOAUTh, B TOM 4YHUCJIE W3 MPEIJIOKCHHBIX BapUAHTOB, YCJIOBHS IS BBINOJTHEHUS Y4YeOHOU U
MMO3HABATEIILHOW 3a1a4H;

® BBICTpaMBaTh J>KU3HCHHBIC IUIAHBI HA KPATKOCPOUHOE Oyayiee (3asBiSITh IIEJIEBbIE OPUEHTUPBI, CTAaBUTHh
aJIeKBaTHBIC UM 33J1a4d U MpeJjiaraTh ACHCTBUSA, YKa3biBas U 000CHOBBIBAs JJOTUYECKYIO MTOCJIEI0BATEILHOCTh I11aroB);

e BBIOMpaTh W3 MPEIJIOKEHHBIX BAPUAHTOB M CAMOCTOSITEIBHO HCKaTh CPEACTBA/pEeCypChl [JIsi pEIICHUs
3a1a4i/TOCTH)KEHUS 11EIH;

® COCTaBJIATH TUIAH PEIICHHS TPOOJIEMBI (BBITIOJIHEHUS TTPOCKTA, MPOBEICHUS UCCIICI0BaHU);

® ONpeACIsITh MOTCHIIMATBHBIC 3aTPYAHEHUS TIPU PEIIEHUH Y4eOHON U TT0O3HABATEILHOM 3a/]a4l U HAXOIUTh CPEJICTBA
JUISL UX YCTPAHCHHS;

® OMNUCHIBATH CBOM OIBIT, OPOPMIISIS €ro IS mepeadu APYTUM JIFOSIM B BUJIE TEXHOJIOTUU PEIICHUS MPAKTHUYECKUX
3a/1a4 ONPEAEIIEHHOr0 KIlacca;

® [UJIAHUPOBATH U KOPPEKTUPOBATH CBOIO MHAMBUAYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHue COOTHOCUTh CBOU JEWUCTBHS C IUIAHUPYEMBIMU pe3yJbTaTaMH, OCYUIECTBIISITH KOHTPOJb CBOEH
JESITEBHOCTH B MPOIECCE JOCTHKEHUS pe3yIbTaTa, ONpeessiTh CIIOCOOBI IEUCTBUN B paMKax MPEASIOKEHHBIX YCIOBUI
U TpeOOoBaHUM, KOPPEKTUPOBATH CBOM JICCTBUS B COOTBETCTBUU C M3MEHSIONIEHCs cuTyanuei. O0ydaromunics CMOXET:

® ONpEAeNsITh COBMECTHO C MEAAroroM U CBEPCTHUKAMH KPUTEPUHU TUIAHUPYEMBIX PE3YyJIbTATOB U KPUTEPUU OLEHKU
cBOEH y4eOHOMU JIeITEIIbHOCTH,

® CHUCTEMAaTU3UPOBaATh (B TOM YHUCJE BBIOMpATh MPUOPHUTETHBIC) KPUTEPUU TJIAHUPYEMBIX PE3YyJIbTATOB M OIECHKH
CBOEH JI€ATEIILHOCTH;

e 0TOMpaATh UHCTPYMEHTHI JIJISl OIIEHUBAHUS CBOCH JEATEIHHOCTH, OCYIIECTBIISATH CAMOKOHTPOIIb CBOCH JAESTEIHHOCTH
B paMKax MPEIJIOKEHHBIX YCIOBHUI U TpeOOBaHUM;

® OICHHUBATh CBOIO JICSTEIBHOCTh, APTYMEHTUPYS TPUYUHBI JIOCTUXKEHUS WU OTCYTCTBUSI IJIAHUPYEMOTO
pe3yabTaTa;

® HAXOJUTh JOCTATOYHBIC CPEJCTBA IS BBHIMOTHEHUS yUY€OHBIX NEHCTBUN B M3MEHSIOIICHCS CUTYallMH W/WINA MPU
OTCYTCTBHUHU IJIAHUPYEMOTO PE3yJIbTaTa;

e paboTas MO CBOEMY IUIaHYy, BHOCUTb KOPPEKTHUBBI B TEKYIYIO AEATEIbHOCTh HA OCHOBE aHAIU3a M3MEHEHUU



CUTYaIluu ISl IOJIyYEHUS 3alJIaHUPOBAHHBIX XapaKTEPUCTUK MPOIYKTa/pe3yibTaTa;

® YCTaHABIIUBATh CBSI3b MEXJY IOJYYCHHBIMU XapaKTePUCTUKAMU NPOAYKTa M XapaKTepUCTHKAMH IIpoliecca
NEATeNIbHOCTH U 10 3aBEPIICHUU NESITENBHOCTH TMpejiarath U3MEHEHUE XapaKTePUCTHK IMpollecca sl MOTyYEHUS
YJIYUIIEHHBIX XapaKTePUCTUK MPOAYKTA;

® CBEpSITh CBOU JEUCTBUS C LEIBIO U, MPU HEOOXOAUMOCTH, UCIIPABIATh OITMOKUA CAaMOCTOSATEIBHO.

4. YMeHue OLICHUBATHh MPABUJIBHOCTh BBINOJHEHUS y4€OHOW 3a1aud, COOCTBEHHBIE BO3MOXHOCTH €€ PEIICHHUS.
OO0Gy4aronuncs CMOXKeT:

® ONpeAeNsITh KpUTEPUHU MPABWILHOCTH (KOPPEKTHOCTH) BHITIOJIHEHUST YUEOHOM 3a1a4H;

® AHAJIM3UPOBATh U OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOIIETO MHCTPYMEHTAPUs ISl BBHIIIOTHEHUS y4eOHOU
3a/1a4H;

e CBOOOJIHO TOJIK30BAThCSl BHIPAOOTAHHBIMU KPUTEPHUSMH OIIEHKH U CAaMOOIICHKU, UCXOJ U3 1M U MUMEIOIIUXCS
CPEACTB, pa3audasi pe3yabTaT U CIIOCOOBI IEHCTBHIA;

® OIICHUBAThH MPOAYKT CBOCH NEITEIBLHOCTU IO 3aJaHHBIM W/UIW CAMOCTOSITEIBHO OMPENICICHHBIM KPUTEPHUSIM B
COOTBETCTBHH C IIEJIbIO JEATEILHOCTH;

e 000OCHOBBIBaTh JOCTHKUMOCTD II€JId BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKHM CBOMX BHYTPEHHHUX PECYPCOB U
JNOCTYTIHBIX BHEIIHUX PECYPCOB;

e (hUKCUPOBATH U AHATM3UPOBATH JUHAMUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3YyJIbTATOB.

5. Brnagenue ocHOBaMU CaMOKOHTPOJISl, CAMOOIICHKH, MPUHATHS PEIICHUNA U OCYIIECTBICEHUS OCO3HAHHOTO BBIOOpA
B yueOHO 1 mo3HaBaTebHONU. O0yUYaOIIUiCS CMOXKET:

® HaONIOAATh U aHAIM3UPOBATH COOCTBEHHYIO YUCOHYIO U MO3HABATEIBHYIO JACSITEIBHOCTh U JIEATEILHOCTD IPYTUX
00y4YaroIMXCcs B MPOIECCE B3aUMOIIPOBEPKU;

® COOTHOCHUTH peajbHbIC U TUIAHUPYEMBIC PE3YJIbTaThl HHAUBUAYAILHOW 00pa30BaTEbHON JESITEILHOCTH U JENaTh
BBIBOJIbI;

® IPUHUMATH PEIlIeHNEe B y4eOHOM CUTyallud U HECTH 32 HETO OTBETCTBEHHOCTH;

® CaMOCTOSATENFHO OMPENENsATh MPUYMHBI CBOETO YCIleXa WM HEeyCIeXa U HaXOJIUTh CIIOCOOBI BBIXO/a U3 CUTYallUU
HEeycCIexa;

® PETPOCHEKTUBHO OMNPENENATh, KaKU€ JIEUCTBUS MO PEIICHUI0 y4eOHOW 3aJauyM WIM MapaMeTpbl 3TUX JEUCTBUUI
MIPUBEIHU K MOJYYEHUIO UMEIOIIETOCS MPOAYKTa YUeOHON AesATeIbHOCTH;

® JIEMOHCTPUPOBATH MPUEMBI PETYJSIUHA TMCUXOPUZNOIOTHIECKUX/ SMOIMOHAIBHBIX COCTOSTHUUN ISt JTOCTHIKEHUS
apdexra ycmokoeHHus (yCTpaHEHHS OHMOILMOHAIBLHOM HaNpsbKeHHOCTH), 3¢ @ekTa BocCCTaHOBICHHS (OciaalieHus
MPOSIBJICHUN yTOMIJIEHUS ), 3D PeKTa aKTUBU3ALNH (ITOBBIIIEHUS ICUXO(PU3NOTOTHUECKON PEAKTUBHOCTH ).



Ilo3naBareabHbie YY ]|

6. Ymenue omnpeaeniarb MOHATUSA, CO3[JaBaTb OOOOIIEHMWS, YCTAHABIMBATH AaHAJOTUHU, KJIacCU(ULIHUPOBATH,
CaMOCTOSITEIbHO BbIOMPATh OCHOBAHUSI W KPUTEPUHU IS KIacCU(PUKAIIUU, YCTAaHABIMBATh MPUUYMHHO-CIICICTBEHHBIE
CBSI3M, CTPOMUTH JIOTMUECKOE pacCy>KIEHUE, yMO3aKJIOYeHUEe (MHIAYKTUBHOE, NEAYKTHBHOE, MO0 aHAJIOTMH) U JeiaTh
BbIBOIbI. OOyYaroUMics CMOXKET:

e 1100UpaTh CJIOBA, COMOJYMHEHHBIE KIIFOUEBOMY CJIOBY, ONPEIEIISIIOIINE €ro MPU3HAKUA U CBOMCTBA;

® BBICTPAMBATh JOTUYECKYIO LEMOYKY, COCTOSIIYIO U3 KIKOYEBOIO CJIOBA U CONMOAYMHEHHBIX EMY CJIOB;

® BBIJICTISATH OOIINI MPU3HAK JBYX WJIM HECKOJBKHUX MPEIMETOB WU SBICHUN U OOBSICHATH UX CXOJICTBO;

® 00BEAUHATH MPEIMETHl U SIBJICHUS B TPYIIIHI 10 OMPEACIICHHBIM MpPU3HAKaM, CPAaBHUBATh, KIACCU(UIIMPOBATH U
000011aTh (DaKThI U SIBJICHUS,

® BBIJICTISATh SABJICHUE W3 OOIIEr0 psjia IPYTUX SBIICHUM;

® ONpeAeisITh O0CTOSTENbCTBA, KOTOPHIE MPEAINICCTBOBATN BO3HUKHOBEHUIO CBSI3M MEXIY SBICHUSMH, W3 ITHUX
00CTOATENbCTB BBIICIATH OMPEACISIIONINE, CIOCOOHBIC OBITh NMPUYMHON JTAHHOTO SIBJICHUS, BBISBISATH NMPUYUHBI U
CJICJICTBMS SIBJICHUM;

® CTPOUTH PACCYXKJIEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SBJICHHUSM U OT YACTHBIX SIBIEHUU K OOIIUM
3aKOHOMEPHOCTSIM;

® CTPOUTH pacCcy>kKJeHUE HAa OCHOBE CPAaBHEHUS MPEIMETOB U SIBJICHHM, BBIJEISS IPU 3TOM OOIIUE TPU3HAKY;

® y3JaraTh MOJYYEHHYIO0 HH(OPMAIMIO, HHTEPIIPETUPYS €€ B KOHTEKCTE PEIIaeMOi 3a/1auu;

® CaMOCTOSATENbHO YKa3blBaTh Ha MH(OPMAIMIO, HYXIAIOUIYIOCS B MPOBEpKE, Mpeasiaratb U MPUMEHATH CIIOC00
IPOBEPKH IOCTOBEPHOCTH UH(POPMAIIHH;

e BepOAIM30BaTh HMOLIMOHAIBHOE BIIEUATICHUE, OKA3aHHOE HA HETO UCTOYHUKOM;

® OOBSCHSTH SIBJICHUS, TIPOIECCHI, CBSI3U U OTHOIIICHHUS, BBISIBIIIEMbIE B X0/1€ TIO3HABATEIIBHON U UCCIIEI0BATEIBLCKON
JEeSTENBHOCTH (IPUBOJIUTH OOBSICHEHUE C U3MEHEHHEM (HDOPMBI PEACTABICHHUS; OOBACHATD, NETATH3UPYS I 0000111as;
OOBSICHATH C 3aIaHHON TOYKH 3PEHHUS );

® BLISBISITh U HA3BIBATh MPUYUHBI COOBITHS, SBJICHUS, B TOM YHCJIE BO3MOXHBIE /HanboJiee BEPOSTHBIC MPUYUHBI,
BO3MOXHBIE MOCJIEICTBUS 3aIaHHON MPUYHUHBI, CAMOCTOSITEIBHO OCYIIECTBIISIS IPUYUHHO-CIEACTBEHHBIA AaHAIU3;

e JlenaTh BHIBOJI HA OCHOBE KPUTHUYECKOTO aHAM3a Pa3HBIX TOYEK 3PEHHS, MOATBEP)KIATh BBIBOJ COOCTBEHHOM
apryMEHTAlMEN WA CAMOCTOSTEIIBHO MOJYYEHHBIMU TAHHBIMU.

7. YMeHue co3maBaTh, IPUMEHSTH U MPEOOPa30BBIBATH 3HAKH M CUMBOJIBI, MOJICTTH ¥ CXEMBI JIsl PEeIIECHUS YIeOHBIX
Y MO3HABATEIbHBIX 3a7a4. O0yUYaromINiics CMOXKET:

e 0003HayaThb CUMBOJIOM U 3HAKOM MPEJIMET U/WIH SIBJICHUE;



® ONpEACNITh JIOTUYECKHUE CBSI3U MEXIY MpeaMeTaMH W/WIH SBICHUSMH, 0003HAYaTh JaHHbBIE JJOTUYECKHUE CBSI3U C
MOMOILBIO 3HAKOB B CXEME;

® CO037aBaTh a0CTPAKTHBINA WU peaibHbII 00pa3 npeaMeTa 1/Win SABJICHUS,

® CTPOUTH MOJIEJIB/CXEMY Ha OCHOBE YCIIOBHM 3a/1aud W/ WU CIIOC00a ee PEIIeHUS;

® co3/laBaTh BepOajbHbIC, BEIIECTBEHHbIE M HWHGOPMAIMOHHBIE MOJEIU C BBIJEJICHUEM CYIIECTBEHHBIX
XapaKTepUCTUK 00BEKTA JJIsl ONPEACIICHHs CI0c00a pelieHus 3a/1adyl B COOTBETCTBUU C CUTYAIIMEH;

e 1peoO0pa30oBbIBATh MOJIEIIHU C LENbIO BBISBICHUS OOIIMX 3aKOHOB, ONPEICISIIONINX JaHHYIO IPEIMETHYIO 00J1acTh;

® [IEPEBOJIUTH CIIOXKHYIO IO COCTaBY (MHOIOACNEKTHYI0) HHPOPMALIUIO U3 rpaduiyecKoro wik GopMaan30BaHHOTO
(CUMBOJIBHOTO) MPECTABICHUS B TEKCTOBOE, M1 HA000POT;

® CTPOUTH CXEMY, AITOPUTM JACHCTBUSI, UCITPABIISATH UJIM BOCCTAHABIMBATH HEM3BECTHHIN paHee aJifTOPUTM Ha OCHOBE
UMEIOIIETOCS 3HAaHUsI 00 00BEKTE, K KOTOPOMY TTPUMEHSETCS aJlTOPUTM;

® CTPOUTH JOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

® aHAJIM3UPOBATH/pedIeKCUPOBATh OMNBIT Pa3pabOTKM M pealu3alud  y4eOHOro TMpOeKTa, HCCIeOBaHUs
(TeopeTHuuecKoro, dMIHUPUYECKOT0) HA OCHOBE MPEUIOKEHHON MpPOOJIEeMHON CUTyalluu, MOCTABICHHOW WENH W/WIH
3aJIaHHBIX KPUTEPUEB OIIEHKU MPOAYKTa/pe3yIbTaTa.

8. CwmpbicioBoe yteHune. OOy4aroMIHIiCs CMOXKET:

® HAxXOJUTh B TeKCcTe TpebyeMyto uH(OopMaIKIo (B COOTBETCTBUU C IEJISIMU CBOEH J1€ITETLHOCTH);
OPHUEHTHPOBATHCS B COJAEPKAHUU TEKCTA, TOHUMATh LEIOCTHBIN CMBICH TEKCTA, CTPYKTYPUPOBATh TEKCT;
YCTaHABJIMUBATh B3aMMOCBSI3b OMUCAHHBIX B TEKCTE COOBITHIA, SIBIICHUM, ITPOIIECCOB;
PE3IOMUPOBATH IIIABHYIO UJEI0 TEKCTA;

® 1peoOpa3oBBIBATH TEKCT, IIEPEBOJIS» €ro B IPYTYI0 MOJAIBHOCTh, HHTEPIPETUPOBATH TEKCT (XYI0KECTBEHHBIN U
HEXYI0)KECTBEHHBIN — yu4eOHBIN, HAYyYHO-IIOMYJIIPHBIH, HHGOPMAIMOHHEIH, TeKcT non-fiction);

® KPUTUYECKHU OIICHUBATH COECpk)aHUE U GOpMY TEKCTa.

9. dopmupoBaHWE € pPA3BUTHE OKOJOTHYECKOTO MBINUJICHUS, YMEHHE MPUMEHSITh €ro B TO3HABATEIHHOM,
KOMMYHUKAaTHBHOM, COITMATBHON MPaKTUKE U MpodecCuoHANbHON opueHTannu. OO0yJaronuiicsi CMOKET:

® ONpeAeNsITh CBOE OTHOIICHUE K MPUPOJTHON CpPEJIE;
aHAM3UPOBATH BIMSIHUE SKOJIOTUUECKHUX (DAKTOPOB HA Cpeay OOUTaHUS KUBBIX OPTaHU3MOB,;
MIPOBOJIUTH IPUUYUHHBIN ¥ BEPOSITHOCTHBIN aHATIU3 SKOJIOTMYECKUX CUTYalUi;
MPOTHO3UPOBATH H3MEHEHHUS CUTYyaIluu TIPU CMEHE IEUCTBHsI OHOTO (haKTopa Ha IEWCTBUE APYroro (hakTopa;
PacCIpOCTPAHITH FKOJOTMUECKUE 3HAHUS U YYaCTBOBATH B MPAKTUUECKHUX JIeJIaX M0 3alIUTE OKPYKAIOIICH Cpebl;
BbIpakaTh CBOE OTHOIICHUE K MPUPOJIC Yepe3 PUCYHKU, COUMHEHUS, MOJIETU, TPOCKTHbHIE PaOOTHI.



10. Pa3BuTHe MOTMBaNMHM K OBIAACHHUIO KYJBTYpPOW aKTUBHOTO HMCIOJB30BAHMS CIOBApeld M JPYTHX IMOUCKOBBIX
cucteM. OOy4aromuicst CMOXKET:

o OIPEICIIATh HEOOXOMMBIC KITFOUEBBIC TTOMCKOBBIC CJIOBA U 3aMPOCHI;

o OCYIIECTBJISATH B3aUMOJICHCTBUE C 3JICKTPOHHBIMH MOMCKOBBIMU CUCTEMAaMH, CIIOBAPSIMU;

) (dbopMUpPOBaTh MHOKECTBEHHYIO BBIOOPKY M3 IMOHMCKOBBIX HMCTOYHHUKOB JUIsI OOBCKTHBH3AIMH PE3YJIbTaTOB
ITOMCKA;

® COOTHOCHTD IIOJTYUYCHHBIC PC3YJIbTAThI IIOUCKA CO CBOCH J€ATCIILHOCTBIO.

KommyHnukaTtusubie YV /|

11. VYmenue oOpraHu3oBbIBaTh Yy4€OHOE COTPYJAHUYECTBO W COBMECTHYIO JIE€SITCIBHOCTH C YYUTEIEM U
CBEpPCTHUKAMHU;, pabOTaTh UHIUBUIYATIBLHO U B TPYIIIE: HAXOIUTh O0IIEe pelIeHne U pa3peniaTh KOHPIUKTH HA OCHOBE
COTJIACOBAaHMS TMO3UIIMH M ydeTa HWHTEpecoB; (HOPMyIHpOBaTh, aAPryMEHTHPOBaTh M OTCTAaWBaTh CBOEC MHEHHE.
OOy4aronuncs CMOXKET:

— OMpeEeNsATh BO3MOXKHBIC POJIM B COBMECTHOM JESATEILHOCTH;

— WUrpaTh OMPEAENIEHHYIO POJIb B COBMECTHOM JESATENHHOCTH;

— MPUHUMATD MO3UIHNI0 COOECEAHNKA, TOHUMAs TO3UIINIO IPYToro, pa3indaTh B €ro peyd: MHEHUE (TOUKY 3peHHs),
J0Ka3aTeIbCTBO (apryMEHTHI), PaKThl; TUIIOTE3bI, AKCHOMBI, TEOPUU;

— ONpeeNsATh CBOM ICUCTBHS U JEHCTBUS APTHEPA, KOTOPBIE CIIOCOOCTBOBAIIUA MIIH MPEMATCTBOBAIN MPOAYKTUBHOMN
KOMMYHUKAIIUH;

— CTPOWTH MO3UTHUBHBIC OTHOIICHUS B MPOIECCe yUeOHOM U MO3HABATEILHON JESTEIbHOCTH;

— KOPpPEKTHO W apryMEHTHPOBAaHHO OTCTaWBaTh CBOIO TOYKY 3pEHUS, B JHCKYCCHH YyMETh BBIJIBUTATH
KOHTPAapryMEHTHI, Iepepa3supoBaTh CBOIO MBICIH (BJIaJICHHE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

— KPUTUYECKH OTHOCHTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM MPU3HABATH OMHMOOYHOCTh CBOETO MHEHHUS
(ecu OHO TaKOBO) U KOPPEKTHUPOBATH €T0;

— MpejyIaraTh albTePHATUBHOE PEIICHNE B KOH(MIMKTHON CUTYallNH;

— BBIACJIATH OOLILYIO0 TOUKY 3pEHHUS B JUCKYCCHM;

— JIOTOBAapWBATHCA O MPABHWIIAX W BOMPOCAX MJisi OOCYXKJIEHHUS B COOTBETCTBHM C TIOCTABJIICHHOW Mepej] TPYMNIoi
3a7a4ei;

— OpraHu30BbIBaTh YyueOHOE B3aMMOJCHCTBUE B TIpyImme (ompenensiarh OOIIHMe LeNd, pPaclupeaesisiTh poJHu,
JIOTOBAPUBATKLCS JIPYT € IPYTrOM U T. 1.);

— YCTpaHATh B paMKax Juajora pa3pbiBbl B KOMMYHHKAIIMHM, OOYCIIOBJICHHbIE HEMOHUMAaHHEM/HENPUATHEM CO



CTOpPOHBI coOeceTHUKa 3a7a4M, (POPMBI MIIM COIEPKAHUS AUAIIOTA.

12.  'YMeHue OCO3HAaHHO HCIOJB30BATH PEUYEBHIE CPEACTBA B COOTBETCTBUM C 3aJauyeii KOMMYHHMKAIUU IS
BBIPAJKEHUS CBOMX YYBCTB, MBICJIEH M MOTPEOHOCTEH 71l TUIAHUPOBAHUS U PETYJIALMHA CBOEH AEATENbHOCTH; BIaJCHHUE
YCTHOW U MUCBMEHHOM pPEeUYbl0, MOHOJIOTMYECKOM KOHTEKCTHOU peubto. O0yUaromunics CMOKeT:

® ONpeneNaTh 3aJJa4y KOMMYHUKAIIMM U B COOTBETCTBUM C HEW OTOMpATh peueBbIE CPE/ICTBA;

e 0oTOMpaTh U UCIOJIB30BATh PEUYEBBIE CPEICTBA B MPOLECCE KOMMYHHUKALMU C IPYTUMU JIFOJIbMU (IUAJIOr B mape, B
MaJioi rpyImme u T. 1.);

® [IPE/CTaBIATh B YCTHOM WJIM MMCbMEHHOMN (hopMe pa3BEPHYTHIN M1aH COOCTBEHHOU JNeATEIbHOCTH;

e c00JII0/1aTh HOPMBI ITyOJIMYHONW peUH, pEriiaMeHT B MOHOJIOT€ U IUCKYCCHHM B COOTBETCTBUU C KOMMYHUKATUBHOM
3aJa4ei;

® BBHICKa3bIBaTh 1 0OOCHOBBIBATH MHEHHUE (CY>KJICHHE) U 3allpallliBaTh MHEHUE TapTHEPA B paMKax JAUaora;

® [IPUHUMATh PEILICHUE B X0JI€ TUAJIOra U COINIACOBBIBATH €ro ¢ COOECETHUKOM;

® C03/1aBaTh NMMCbMEHHBIC «KIUIITUPOBAHHBIC» U OPUTHHAIBHBIE TEKCTHI C UCTIOJIB30BAHUEM HEOOXOIMMBIX PEUYEBBIX
CPEIICTB;

® UCIIOJIb30BaTh BepOaJIbHbIE CPENICTBA (CPEACTBA JIOTUUECKOM CBSI3M) JUISl BBIIENEHUSI CMBICIOBBIX OJIOKOB CBOETO
BBICTYTICHUS;

® UCIIOJIb30BaTh HEBepOaldbHBIE CpPEACTBA WM HAIJSIAHBIE MaTepuaibl, MOJATOTOBICHHbIE/OTOOpAHHBIE MO/
PYKOBOJCTBOM YUHTES;

e JeNaTh OLCHOYHBIM BBIBOA O JOCTHKEHHHM I€IM KOMMYHHUKAllUM HEMOCPEICTBEHHO IIOCJIE 3aBEPIICHHS
KOMMYHHUKAaTUBHOTO KOHTAKTa 1 00OCHOBBIBATH €TO.

13. ®opmupoBaHue W  pa3BUTHE KOMIIETGHTHOCTM B  OOJaCTHU  HCIIOJb30BaHUSA  WH(OPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TexHoJjoru# (nanee — MKT). O0yuaromuiicss CMOXKeT:

® [[eJICHANPABICHHO MCKATh M MCIIOJIh30BaTh WH()DOPMAIIMOHHBIE PECYPChl, HEOOXOIUMBIE NIl PEUICHUSI YUSOHBIX U
MPAKTHYECKHUX 3aJ71a4 ¢ moMolbio cpeacts UKT;

® BHIOWpATh, CTPOUTH M HCIOJIb30BAaTh AJCKBATHYIO HH(POPMAIMOHHYIO MOJENb /I TMepefayd CBOMX MBICICH
CpEIICTBAMH €CTECTBEHHBIX M (POPMATILHBIX S3BIKOB B COOTBETCTBUHU C YCIOBUSIMH KOMMYHHUKAIUU;

® BEHIICIATH HH()OPMAITMOHHBIA ACTIEKT 3a7]a4H, ONIEPUPOBATH JAHHBIMH, UCIIOJIH30BATh MOJIEIb PEIICHUS 33/1a4H;

® HCIIOJIb30BaTh KOMIBIOTEPHBIC TEXHOJIOTHHM (BKJIIOYAas BBIOOP aIeKBaTHBIX 3aJa4€ HMHCTPYMEHTAIBHBIX
MIPOrPaMMHO-AIIAPATHBIX CPEJICTB U CEPBHUCOB) IS pEIICHHS MH(OPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX YUEeOHBIX 3a/1a4,
B TOM YHCJIE: BEIYUCIICHUE, HAITMCAHUE TTMCEM, COUMHEHH, JOKIaA0B, peepaToB, CO31aHUE IPE3CHTAIUHN U Ap.;

® LCMOJB30BaTh MHPOPMAIIMIO C YUYETOM ITHUYECKUX U MTPABOBBIX HOPM;



e co37aBaTh MH(OPMAIMOHHBIE PECYPCHI PA3HOTO THUNA U JJIS Pa3HbIX ayJIUTOPHU, cOOM0AaTh HHPOPMALIMOHHYIO
TUTHEHY U IpaBuiia MHOOPMAIIMOHHON O€301aCHOCTH.

N3ydenue pusuku Kak npeamera mnpeaMetrHou obJactu "EcrecTBeHHOHay4HbIe MPeAMeThI' o0ecneyuBaeT:

e (hopmMupOBaHUE LIETOCTHON HAYYHOU KAPTUHBI MUDA;

® TIOHMMaHWE BO3paCTAlOIIed pOJIM ECTECTBEHHBIX HAayK W HAYYHBIX HCCIEAOBaHUNA BCOBPEMEHHOM MHpE,
MOCTOSTHHOTO TIPOIIecca JBOJIOIUN HAYYHOTO 3HAHUS, 3HAUMMOCTHMEXIYHAPOJAHOTO HAYYHOTO COTPYIHUYECTBA;

® OBIIAJICHHE HAYYHBIM IMOAXOJIOM K PEIICHUIO PA3INYHBIX 33/1a4;

® OBJIAJICHUEC YMEHUSAMH (POPMYIHPOBATH THUIOTE3bl, KOHCTPYHPOBATH, IPOBOJUTHIKCIICPUMEHTHI, OIICHUBATH
MOJTyYeHHBIE PE3yIbTaThI;

® OBIIAQJICHHEC YMEHHEM COIOCTaBJIATh JKCIEPUMEHTAIBHBIE M TEOPETUYCCKHE3HAHHS C OOBEKTHBHBIMHU PEATUSIMU
KU3HU;

® BOCMHTaHWE OTBETCTBEHHOTO U OEPEKHOTO OTHOIICHHS K OKPYIKaIoIIeH cpee;

® OBIIAJICHHE DSKOCHUCTEMHOH IMO3HABATEIHLHOW MOJETBI0 M €€ NPUMEHEHHE B IIEJSAX MPOTHO3a SKOJOTHYECKHX
PHUCKOB JUIsI 3I0POBbsI JIFOJICH, 0€30MacHOCTH JKM3HH, KadeCTBAOKPY KAIOIICH Cpebl;

® 0CO3HAaHUE 3HAYMMOCTH KOHIIEIIUU YCTOMUYHUBOTO PA3BUTHS,

e (popMupoBanne ymeHU Oe3onacHOro W APEGEKTUBHOTO HCMOIb30BAHUIIA00PATOPHOTO 000PYIOBAHUSA,
NPOBEACHUS TOYHBIX W3MEPEHUH W aJCKBATHOW OIICHKU IOJNIYYEHHBIX pE3yJIbTaTOB, TPEACTABICHUS HAyJHO
00OCHOBaHHBIX APTYMEHTOB CBOMX JIEHCTBHUI, OCHOBAaHHBIX HA MEXKIIPEAMETHOM aHAIIM3e yIeOHBIX 3a/1a4.

IIpeameTHble pe3yJabTaThl YCBOEHHUSI MIPOrPaAMMbl OTPAKAIOT:

1) dopmupoBanme npeaCcTaBIeHUI 0 3aKOHOMEPHOW CBSI3U W IMO3HABAEMOCTH SIBIICHUH MPHUPOJBI, 00 00BEKTHBHOCTH
HAyYHOTO 3HAHUS; O CUCTeMOoOpa3ylomied posid (QU3UKKA Uil Pa3BUTHS APYTUX ECTECTBEHHBIX HAyK, TCXHUKH U
TEXHOJIOTUH; HAYYHOTO MHUPOBO33PEHHS KaK pe3ysbTaTa U3YYCHHUS OCHOB CTPOEHUS MaTepuu W (yHIaMEHTAIbHBIX
3aKOHOB (PU3UKH;

2) bopmupoBaHue MePBOHAYAIBHBIX MPECTABICHUN O (PU3NIECKON CYNTHOCTH SIBICHUH MPUPOJBI (MEXaHUYECKHUX,
TEIUTOBBIX, JJICKTPOMAarHUTHBIX M KBAHTOBBIX), BHUAAX MaTepud (BEIIECTBO M TIOJI€), JBIDKEHWH Kak CIoco0e
CyLIECTBOBAaHHS MAaT€PHUH; YCBOCHUE OCHOBHBIX IV MEXAHUKHU, aTOMHO-MOJIEKYJIIPHOTO YUEHHUS O CTPOEHHUU BEIIECTBA,
AJIIEMEHTOB DJIEKTPOJIMHAMHUKA W KBAHTOBOW (PM3WKH; OBJIAJICHHWE TMOHATHWHBIM amnmnapaTtoM U CUMBOJIMYECKUM SI3BIKOM
busuky;



3) npuobpeTeHne onbITa MPUMEHEHHSI HAYYHBIX METOJ0B [TO3HAHUS, HAOIIOACHHS (PU3NUECKUX SIBJICHUM, TPOBEICHHUS
ONBITOB, NPOCTBIX SKCIEPUMEHTAJIBHBIX HCCIECIOBAHUM, MPSAMBIX W KOCBEHHBIX M3MEPEHHHM C HCIOJIb30BaHUEM
AHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTENBHBIX TPHUOOPOB; MOHUMAaHNUE HEN30EKHOCTU OTPEIIHOCTEN THOOBIX U3MEPEHUN;

4) nonumanue (HU3NYECKUX OCHOB U MIPUHIIUIIOB IeUCTBHS (pabO0Thl) MAIlIMH U MEXaHU3MOB, CPECTB MEPEIBUKECHUS
U CBSI3HM, OBITOBBIX MPUOOPOB, MPOMBIIIJIEHHBIX TEXHOJIOTMYECKUX MPOIECCOB, BIUSHHUS HUX HA OKPY’KAIOILYIO CpEay;
OCO3HAHHME BO3MOKHBIX MPUYUH TEXHOTCHHBIX U IKOJIOTMUYECKHUX KaTacTpod;

5) OCO3HaHHUC HCO6XOI[I/IMOCTI/I IMPUMCHCHUA IIOCTI/DKeHI/Iﬁ (1)I/ISI/IKI/I U TEXHOJOTMHU L palluOHAJIBHOTO
MpUPOAOIIOJIb30BAHUS

6) oBIaJIeHHE OCHOBaMU 0€30MacHOTO UCTIOJIb30BAHUSI €CTECTBEHHBIX U UCKYCCTBEHHBIX DJIEKTPUYECKUX U MAaTHUTHBIX
MOJICH, DJIEKTPOMATrHUTHBIX W 3BYKOBBIX BOJIH, €CTECTBEHHBIX M HMCKYCCTBEHHBIX HOHHM3UPYIOIIUX HW3JIYYEHUH BO
n30exaHue UX BPEHOTO BO3ACHCTBUS HA OKPY KAIOIIYIO CPELY U OpraHU3M YEJIOBEKa;

7) Pa3BUTUC YMCHUA IINIAHUPOBATH B HOBCGIIHGBHOﬁ KHU3HHU CBOU }]eﬁCTBI/IH C IPUMCHCHHUCM IIOJTYUYCHHBIX 3HAaHUU
3dKOHOB MCXAaHUKH, DJICKTPOAUHAMUKU, TCPMOJNHAMHUKHN U TCIIJIOBBIX SIBJICHUU C OCJIBIO C6epC)KCHI/I$I 3A0POBbA;

8) QopmupoBaHHe TMPEACTABICHUN O HEPAMOHAIBHOM HCIOJIb30BAaHUU TPUPOJHBIX PECYPCOB M DHEPTHUH,
3arpsi3HEHUH OKPY>KAIOIIeH cpe/bl Kak CIeJACTBIE HECOBEPIICHCTBA MAITUH U MEXAHU3MOB.

BbinmycKHMK HAYyYHTCA:

e coOMIOATh TTpaBmIIa 0€30MAaCHOCTH M OXPaHbI TPpyJa MpHU padoTe ¢ ydeOHBIM U JJabopaTOPHBIM 000PY0BaHUEM;

® [IOHMMATh CMBICII OCHOBHBIX (DH3NYECKUX TEPMHHOB: (PU3HUECKOE Teslo, (u3MyYecKkoe sBICHHUE, (PU3HUecKas
BEJIMYMHA, CTUHUIIBI U3MEPCHHS,

® pacro3HaBaTh TMPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TNPU TIOMOINHM (U3HYECKUX METOJ]OB; aHAIU3HPOBATH
OTJICJIbHBIC ATAIbI MPOBEJACHUS UCCIIEIOBAHUA U HHTEPIIPETUPOBATH PE3YJIbTATHI HAOIIOICHUA U OTIBITOB;

® CTaBUTH OMBITHI MO HMCCIEIOBAHUIO (U3MUECKUX SIBICHUN WM (U3UYECKUX CBOMCTB Tel 0€3 HCIOJIb30BaHUS
MPSMBIX U3MEPEHUH; Mpu 3ToM (QopMyIHpoBaTh MpodieMy/3aiauy yueOHOTO SKCIEPUMEHTa; COOMpaTh YCTAaHOBKY H3
MIPEIIOKEHHOTO O00OpYAOBaHUS; MPOBOAUTH OMBIT M (HOPMYIUPOBATH BHIBOABI (TPU TPOBEICHUU HCCIEIOBAHUS
du3HUeCKnX SBICHUNA W3MEPUTEIbHBIE TPHOOPHl HWCIONB3YIOTCS JUIIb KaK JaTYNKA W3MEPEHHS (U3HUUECKUX
BEJIMYMH.3aMMCH TIOKa3aHUH MPSMBIX U3MEPEHHI B TOM cily4dae He TpeOyercs);

® TIOHUMATh POJIb IKCIIEPUMEHTA B TIOJYUYCHUH HAYYHOU WH(OpMAITNH;

® IIPOBOJUTH MPSMBIE U3MEPECHHS (HU3NIECCKUX BETUYHMH: BPEMSI, pACCTOSIHIE, Macca Tejia, 00beM, Crjia, TEMIIEpaTypa,
aTMoc()epHOE MaBJICHHWE, BIAKHOCTh BO3/yXa, HAMPsDKEHWE, CHUJIa TOKA, PaauandoOHHBIA (OH (C HMCIOJIB30BAaHHUEM



JO3UMETPA); TPU 3TOM BBIOMPATh ONTHUMAJIbHBIA CHOCOO M3MEPEHHS W HCIOJb30BATh MPOCTEHIIME METOIbl OLEHKH
IIOI'PEITHOCTEN U3MEPEHUM.

® [IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BETUYMH C UCIIOJIb30BAaHUEM NPSIMBIX U3MEPEHUI: IPU STOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH Pe3yJbTaThl MOTYUYEHHON 3aBUCUMOCTH (DU3NUECKUX BEJIMUMH B BUJI€ TAOIHUIIL
U rpauKoB, 1€aTh BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

® [IPOBOJUTH KOCBEHHbIE HW3MEPEHUS (PU3MUECKUX BEJIWYUH: TMpPU BBINOJHEHUHM HU3MEPEHHH CcOOUpaTh
JKCIIEPUMEHTAJIbHY 0 YCTAHOBKY, CIEAYS PEIIOKEHHON NHCTPYKLIMU, BBIYNCIIATH 3HAUCHUE BEJIMYUHBI U aHAJIU3UPOBATH
IIOJIyYECHHBIE PE3YJIBTATHI C YYETOM 3aJaHHOM TOYHOCTU U3MEPEHUN;

® AaHAJIM3UPOBATH CUTYalMU IPAKTUKO-OPUEHTUPOBAHHOI'O XAPAKTEPA, Y3HABATh B HUX IPOSBICHUE HU3YyUYEHHBIX
(u3MYECKUX SBJICHUN WM 3aKOHOMEPHOCTEH U MPUMEHSATh UMEIOIIMECS 3HAaHUS I UX OOBICHEHMUS;

® [OHUMAaTh MPUHIUIBI JACHCTBUS MAIlUH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB, YCJIOBHS HX O0€30MacHOro
UCIIOJIb30BAaHUS B [IOBCEIHEBHOW JKU3HU;

® UCIIOJIb30BaTh MPHU BBHIMOJHEHUU YYEOHBIX 3a7a4 HAYYHO-TIOMYJISIPHYIO JHUTEpPATypy O (U3HUECKHX SIBICHUSX,
CIIPaBOYHbIE MaTepUaJIbl, pecypchbl IHTEpHET.

BbIIlyCKHI/IK MNOJYIHUT BO3SMOKHOCTD HAYIHUTbLCH:

® 0CO3HABAMb YEHHOCMb HAYYHBIX UCCIe008aHUN, PONb UIUKU 68 PACUUPEHUU NPeOCmAsNeHull 00 OKpyjicaouem
Mupe u ee 8K1a0 8 YIyuUuieHUe KaieCmed HCUsHu,

® UCNONBL308AMb NPUEMbL NOCIPOEHUS PUIULECKUX MOOeell, NOUCKA U (POPMYIUPOBKU OOKA3ZAMENbCIE 8blOBUHY M bIX
eunomes u meopemuyeckux 6bl60006 Ha OCHO8E IMNUPULECKU YCIMAHOBNIEHHbIX (DAKMO8;

® CpasHuéamsv MOYHOCMb USMEPEHUs (DU3UYECKUX GeIUYUH NO BelUHUHE UX OMHOCUMENTbHOU NOZPeUHOCU Npu
npo8eOeHUU NPAMBIX UMEPEHUL,

® CAMOCMOAMENbHO NPOBOOUMb KOCEEHHbIE USMEPEHUs U UCCAe008aHUS (PUIUUECKUX BelUYUH C UCNOJb30GAHUEM
PA3IUYHBIX CNOCO008 U3MePeHUs QU3UYECKUX BelUYUH, BblOUPAMb CPeOCmBd UBMEPeHUs C YUemoMm HeoOXooumMou
MOYHOCIU UMepeHull, 000CHOB8bIBAMb 8bIOOP CNOCOOA U3MEpPeHUs, A0eK8AMHO20 NOCMABIEHHOU 3a0ade, NPpo8oOUNb
OYeHKY 00CMOBEPHOCIU NOJIYYEHHBIX Pe3)IbmAaAmos,

® BOCNPUHUMAMb UHDOPMAYUIO PUIULECKO2O COOEPHCAHUSI 8 HAYUHO-NONYIAPHOU Jumepamype U cpeocmeax
MaAccosou uH@opmayul, KpUmuiecKu oyeHU8ams NOJYYeHHY0 UHGOpMayuio, aHaiuzupys ee cooepicanue u 0anHvle 00
ucmouHuke ungopmayuu;

® coz0asamv coOCMBEHHble NUCbMEHHblEe U YCMHble COOOWeHU 0 QU3UYECKUX SBNeHUSX HA OCHOB€ HEeCKOJbKUX
UCTMOYHUKO8 UHDOpMAYUU, CONpoBo*COams BbICMYNICHUE HNpe3eHmMayueli, YYumvleédas O0COOeHHOCmU ayOumopuu
CB8EPCMHUKOS.



Mexannueckue IBJEHUSA

7 kjacc

Y4yeHuk HAyYHuTCH:

® pacrio3HaBaTh MEXaHUYECKHE SIBJICHUS U OOBSCHATh HA OCHOBE MMEIOIIMXCS 3HAHUU OCHOBHBIE CBOMCTBA WJIU
YCIOBUs IPOTEKAHUsI JTUX SIBICHUN: PaBHOMEPHOE M HEPABHOMEPHOE IBWXEHHUE, MHEPLMSA, B3aUMOJIECUCTBHUE TEIl,
nepeaaya JaBICHUS] TBEPAbIMHU TEIaMH, KUIKOCTSIMHU M ra3aMmH, aTMoc(epHoe NaBlieHue, IUIaBaHUe TeJl, paBHOBECHE
TBEPJBIX TEJl, UMEIOLINX 3aKPEIVIEHHYIO OCh BPAILCHNUS,

® OMNHUCHIBATH W3YYEHHBIE CBOMCTBA TEJl M MEXAaHWYECKUE SBJICHUS, MCMOJIb3YS (PU3NYECKUE BEIMYMHBI: MYTh,
CKOpOCTb, Macca Tejla, IUIOTHOCTh BEUIECTBAa, CWila (CHjla TSKECTH, CWila YNPYrocTd, CUjla TPEHHs ), J1aBJICHUE,
KUHETUYEeCKasi JHEprusi, MNOTEHUHUaJIbHAs JHEPrus, MexXaHudeckas pabora, mexaHuuyeckas wmoiHocTb, KIIJ npwu
COBEpIIEHUU PabOThl C MCIOIB30BAHUEM IPOCTOr0 MEXaHW3Ma, CHJIa TPEHHs; MPU ONMHUCAHUM MPABUIHLHO TPAKTOBATh
(Gu3MUeCKUil CMBICIT HCMOJIb3YEMbIX BEIUYHMH, MX OOO3HAYEHUS W €IMHUIIBI H3MEPEeHHs, HaXOIuUTh (OpMYIIbI,
CBSI3BIBAIONINE TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMU BETUUMHAMHU, BBIYUCISATH 3HaUYeHUE (PU3UUECKON BETUYUHBI,

® aHAJIM3UPOBATh CBOICTBA TeJl, MEXaHWYECKUE SBJICHHUS M MPOIECCHI, HUCMONb3Ys (U3MUECKHE 3aKOHBI: 3aKOH
COXpaHEHMs PHEPIUH, 3aKOH BCEMUPHOI'O TATOTEHUs, MPUHUUII CYIEPIIO3UIMH CHII (HaXOKIECHUE PaBHOAECHUCTBYIOIIEH
cuiibl), 3akoH I'yka, 3akoH Ilackans, 3akoH ApXuMmeza; Npu 3TOM pa3iudarh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA U €ro
MaTEMAaTUYECKOE BBIPAKECHUE;

e pelaTh 33Ja4M, UCTOIb3Ys (pU3nuecKue 3aKOHbI (IPUHIUI CYNepIIO3ULIMH CUJI, 3aKOH I'yKa, 3axoH Ilackains, 3akoH
Apxumena) u GopMyJibl, CBSI3bIBAIOIINE PU3NUECKUE BETUUUHBI (ITyTh, CKOPOCTh, Macca TeJla, MJIOTHOCTh BEIIECTBA, CUIIa,
JaBJIEHUE, KUHETUYECKask dHEPIus, NOTEHUMaNbHas YHEPrus, MexaHuueckas paboTa, MexaHuuyeckas mouiHocTs, KIT/I
IPOCTOr0 MEXaHW3Ma, CHUja TPEHHUs CKOJBXKEHMs, KOA(Q(ULUEHT TpPEHHus,): Ha OCHOBE aHaiMu3a YCJIOBHS 3alayu
3alMChIBaTh KPATKOE YCIIOBUE, BBIACIATh (PU3NUECKUE BEITUUMHBI, 3aKOHBI U (POPMYJIbI, HEOOXOUMBIE JJIsiee PELICHMUs,
MIPOBOJIUTH PACUETHI U OLIEHUBAThH PEAJTLHOCTD MOJYUYEHHOT0 3HaUYeHUs (PU3NUYECKOI BEIUYNHBI.

Y4eHUK MOJYYUT BO3MOKHOCTh HAYUYUTHCA:

® UCNONBL308AMb 3HAHUSA O MEXAHUYECKUX SABNCHUSIX 8 NOBCEOHEBHOU JHCU3HU 0 obecneyeruss 6e30NACHOCU npu
obpawjeHuu ¢ npubopamu U MeXHUYeCKUMU YCMPOUcmeamu, OJisi COXPAHEHUsI 300p08bs U COONOOeHUs HOPM
9KON02UUECKO20 NOBEOCHUSl 8 OKpYMcalowel cpeoe;, npugooums npumMepvl NPAKmuiecko20 UCHONb308aHUSL (DUSULECKUX
3HAHUU O MEXAHUYECKUX SGNeHUAX U (U3UYECKUX 3aKOHAX, NpUMepbl UCNOIb306AHUSL 80300HOGNIAEMbIX UCMOYHUKOB
SHepauu,;

® pazIuuamov epanuybl NPUMEHUMOCMU QU3ULECKUX 3AKOHO8, NOHUMAMb 8ceoOwull xapakmep (yHOaMeHmalbHbLX
3AKOHO8 (3aKOH COXPAHEHUs MEXAHUYeCKOU dHepeUul) U 02paHudeHHOCHb UCNOIb308AHUS YACMHbBIX 3aKOHO08 (3akoH IyKa,



Apxumeoa u op.);

® HAXO0O0UMb A0eK8AMHYI0 NPEONIONHCEHHOU 3adade Gu3UYecKyro MOoO0elb, pazpeuiams npoodremy Kak HAd OCHO8e
UMEIOWUXCA 3HAHULL N0 MeXaHUKe ¢ UCNONb308aAHUeM MAMeMamuiecKkoeo annapama, maxk u npu HOMOWU Memooos
OYEHKU.

9 kiacc

BhInyCKHUK HAyYHTCH:

® pacIiO3HaBaTh MEXAHUYECKUE SIBJICHUS M OOBACHSITH Ha OCHOBE WMEIOIIMXCS 3HAHUW OCHOBHBIE CBOMCTBA WJIU
YCJIOBHUSI NIPOTEKAHUS 3TUX SIBJICHUN: PABHOMEPHOE W HEPABHOMEPHOE JBH)KECHHUE, PABHOMEPHOE M PABHOYCKOPEHHOE
OpSIMOJIMHENHOE JBUKEHUE, OTHOCUTEIBbHOCTh MEXAaHWYECKOTO JIB)KEHHS, CBOOOJHOE MaJeHHE TeJ, PaBHOMEpPHOE
JBIDKCHHE 110 OKPYXKHOCTH, WHEPIUs, B3aUMOJEHCTBHE TeJ, PEAKTUBHOE JBUXKEHUE, KOJeOaTelabHOE BIXKCHHE,
PE30HAHC, BOJIHOBOE JIBH)KEHHE (3BYK);

® OIKCHIBAaTh W3YUYCHHBIC CBOWMCTBA TEJI W MEXAHWYECKHE SIBICHUS, HUCIONB3YS (U3UYECKUE BEIIMYMHBI TYTh,
nepeMelleHrne, CKOpoCTh, YCKOPEHHEe, EPHO]] 00palleHus, Macca Teja, Cujla, UMITYJIbC Tesla, KWHETHYecKas dHeprus,
NOTEHIUAbHAS SHEPT U, MeXaHU4ecKasi padoTa, aMILTUTY/1a, IEPUOJ U 4acTOTa KoJieOaHuH, ITTMHA BOJIHBI U CKOPOCTH €€
pacnpoCcTpaHeHUs ; MPU OTIMCAHUY MTPABUIILHO TPAKTOBATH (PU3MUECKHI CMBICI UCTIOJIB3YEMBIX BEJIMUMH, UX 0003HAUYCHHU S
U €IMHULIBI U3MEPEHUS, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUYHHY C IPYTMMU BEJTUYMHAMM,
BBIUUCIISITH 3HaUEHHUE (PU3NUECKON BEJIMYNHBI;

® aHAJIM3UPOBATH CBOICTBA TeJI, MEXaHWYECKUE SBJICHUS M TPOIECCHI, UCIONB3Yys (PU3NUECKHE 3aKOHBI: 3aKOH
COXPaHECHUS YHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, TpUHIMN cynepno3uuu cui, I, I u Il 3akonsl HeroToHA, 3aK0H
COXpaHEeHUs UMITYJIbCA; PU ATOM Pa3indyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BhIPAKEHUE;

® pa3IMyYaTh OCHOBHBIC MPU3HAKH U3YUYCHHBIX (DU3UUECKUX MOJIENICH: MaTepuaibHas Touka, MHepIUalbHas CHCTEMA
OTCYETAa;

® pemarh 3aJa4d, UCMONB3Ys (U3MYECKUE 3aKOHBI (3aKOH COXPAHEHHUS HHEPTUHU, 3aKOH BCEMHUPHOTO TATOTEHUS,
npuHiun cyneprnosunuu cui, I, 11 u Il 3akonsr HetoTOHa, 3aKOH COXpaHEHUs UMITYJIbca) U (OPMYIIbI, CBSI3BIBAIOIINE
¢dusznueckre BeIMInHbI (ITyTh, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUila, JaBJIeHUE, UMITYJIbC Tella, KHHETHYEeCKas SHEPTHs,
MOTCHIMAJIbHAS SHEPTHsI, MeXaHW4decKas paboTa, aMIUIUTY1a, IEPHOJ] ¥ YaCTOTa KOJIeOaHUH, IITMHA BOJIHBI U CKOPOCTH €€
pactpoCTpaHEeHMs ): HA OCHOBE aHAJIN3a YCIIOBHS 3a/1a4H 3alMCHIBATH KPATKOE YCIIOBUE, BBIACIITH (PU3UUECKIE BETUIHHBI,
3aKOHBI W (HOPMYJIBI, HEOOXOIUMEBIE ISl €€ PEeHICHUs, MPOBOJIUTh PACUYEThl M OICHUBATH PEaTbHOCTH IMOJIYYCHHOTO
3Ha4YeHUS (PU3NYECKOU BEJTUUHMHBI.

BBIHyCKHI/IK MOJYYHUT BO3MOKHOCTD HAYYUTHCA:



® UCNOIBL3068AMb 3HAHUSL O MEXAHUYECKUX S6JIeHUAX 8 NOBCEOHEeGHOU HCU3HU 011 obecneueHus: 6e30nacHocmu npu
oopawjenuu ¢ npudboOpamMu U MeXHUYecKUMU YCMpoucmeamu, OJsl COXPAHeHUs: 300p08bsi U COONOOEHUs. HOPM
IKOJI02UUECKO020 N0BeOeHUsl 8 OKpYdcalouell cpeoe; npusooums npuMepsbl NPAKmMu4eckKo20 UCNONb308aHU PUIUYECKUX
3HAHULU O MEeXAHUYECKUX SGNeHUAX U QU3UYEeCKUX 3aKOHAX, NPUMePbl UCNOIb308AHUSL 80300HOBIAEMbIX UCOYHUKOSB
9HepeuLl; IKOI02UYECKUX NOCIeOCEUL UCCTIe008AHUS KOCMUYLECKO20 NPOCMPAHCME,

® pA3IUYAMb SPAHUYBL NPUMEHUMOCMU DUUYECKUX 3AKOHO8, NOHUMAMb 8Ce0dwuli xapakmep GyHoameHmanibHblx
3AKOHO8 (3aKOH COXPAHEHUs MEeXAHUYeCKOU SHepeull, 3aKOH COXPAHEHUs UMNYIbCd, 3aKOH 8CEMUPHO20 MALOMEHUs]) U
02PAHUYEHHOCHb UCHOIb308AHUSL YACMHBIX 3AKOHO8;

® HAXO0O0UMb A0EK8AMHYI0 NPEONIOJHCEHHOU 3adaye QU3UYeCKYI0 MOoOelb, paspeulams npobdlemy KAK HaA OCHO8e
UMEIOWUXCS 3HAHULL N0 MeXaHUKe C UCNONb308aHUeM MAMeMamuieckoeo annapama, maxk u npu HOMOWU Memooos
OYEHKU.

TennoBbie ABJICHUSA

7 kJj1ace

Y4YeHUK HAYUYHTCH:

® pacro3HaBaTh TEIUJIOBBIC SIBJICHUS U OOBICHATH Ha 0a3e MMEIOIIUXCS 3HAHUI OCHOBHBIE CBOWCTBA WIIM YCJIOBHS
NPOTEKaHUs ITUX sBIEHUM: A dy3usi, u3MeHeHne o0beMa TeJl MpU HarpeBaHUH (OXJIAXKACHUH ), OOJIbIIAs CAKUMAEMOCTD
ra3oB, MaJiasi CKUMaeMOCTb JKUJIKOCTEN U TBEPABIX TE;

® AHAJIU3UPOBATH CBOWMCTBA TEJ, MUCIOJIb3Yysl OCHOBHBIE MOJIOKEHUS aTOMHO-MOJIEKYJISIPHOTO YYEHUSI O CTPOEHUU
BEILECTBA U 3aKOH COXPAHEHUs SHEPTUU;

® pa3IMyYaTh OCHOBHBIC MPU3HAKU U3YUYCHHBIX (DU3UUECKUX MOJIEICH CTPOCHHS T'a30B, JKUIKOCTEH U TBEPIbIX TE;

® TIPUBOJUTH MPUMEPHI MPAKTUUECKOTO UCTIOTH30BAHNUS (PU3NYECKUX 3HAHUM O TEIUIOBBIX SIBICHUSX.

Y4yenuk MOJYYHUT BO3MOKHOCTDb HAYYHUTbLCH:
® UCNONBL306AMb 3HAHUSL O MENJ06bIX ABNIEHUIX 6 NOBCEOHEGHOU JHCU3HU Ol obecneyenuss be3onacHocmu npu

obpawjeHuu ¢ npubopamu U MeXHUYeCKUMU YCMPOUCmMeamu, O COXPAHEeHUs: 300p06bs U COONIOOEHUs HOPM
9KONI02UUECKO20 NOBEOCHUs 8 OKpYcaroueti cpeoe.

8 kiace
Y4YeHNK HAYUHTCH:

® DPACIIO3HABATbh TCILJIOBBIC SABJICHUSA U OOBSICHATH Ha 0aze HUMCIOITNXCs 3HAHUN OCHOBHBLIC CBOMCTBA WU YyCI10BuA



MPOTEKAHUS ITUX sABJIEHUN: TudPy3usi, ”3BMEHEeHHEe 00beMa Tell IPU HarpeBaHUM (OXJIKJIEHUM), O0JbIlIas C)KUMAaeMOCTh
ra3oB, Majuasl COKMMAaeMOCTb KUAKOCTEH M TBEPABIX TeJl; TEIJIOBOE PABHOBECHE, UCMAPEHUE, KOHAEHCAUs, TUIABICHUE,
KpUCTaJNIM3alusl, KUIIEHHE, BIa)KHOCTh BO3/lyXa, pa3IMYHbIEe CIIOCOOBI TEIIONepeaadn (TEMIONPOBOIHOCTh, KOHBEKIIHS,
U3JTy4YE€HHE), arperaTHble COCTOSHUS BEILECTBA,MOIJIONICHHE YHEPTUU MPU UCHAPEHUH KUIKOCTU U BBIJIEJICHUE €€ MpPU
KOHJIEHCAIlUU 1apa, 3aBUCUMOCTh TEMIEPATYyPbl KUIIEHUS OT JaBICHUS;

® OMNKUCHIBATH HM3YUYEHHBIE CBOMCTBA TEI M TEIUIOBBIEC SIBJIICHUSA, UCIOJIB3Ysl (PU3NYECKHUE BEIUUYHHBI: KOJIMYECTBO
TEIUIOThI, BHYTPEHHSISI SHEPTus, TeMIeparypa, yJeibHas TEIJIOEMKOCTh BEIECTBA, yJAeNbHAas TEIUIOTa IUIaBIEHUS,
yleabHasl TEIUIoTa MapooOpa3oBaHUs, yZAEJbHAas TEIJIOTAa CrOPaHUs TOIUIMBA, KOA(P(QUIMEHT MOJIE3HOTO NIEHCTBUS
TEIUIOBOT'O JIBUraTess; MPU OMHCAHUM NPaBWIBHO TPAKTOBATh (PU3MYECKHI CMBICI HCIONb3YyEMbIX BEJIMYUH, HX
0003HaYEeHUsI U €IMHULIBI U3MEPEHUS, HAXOAUTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (PU3MUYECKYIO BEJIMYMHY C APYTHUMU
BEJIMYUHAMMU, BBIYUCISTH 3HAUCHUE (PU3NUECKON BETUUNHBL;

® aHAJIM3UMPOBATh CBOWCTBA TeJ, TEIUIOBbIE SBJIICHUS U MPOILECCHI, MCIOIb3YS OCHOBHBIE MOJIOKEHUS aTOMHO-
MOJIEKYJISIPHOTO YUEHUSI O CTPOCHHH BEIIECTBA M 3aKOH COXpPaHEHUS YHEPTUH;

® pa3IMyYaTh OCHOBHBIC MPU3HAKU U3YUEHHBIX (DU3UUECKUX MOJIEIEH CTPOCHHS T'a30B, JKUJIKOCTEH U TBEPJIbIX TEN;

® IPUBOAMTH IPUMEPHI MPAKTUUECKOTO UCIIOJIb30BaHUS (PU3NUECKUX 3HAHUH O TEIUIOBBIX SBICHUSIX;

e pemaTh 3aJauyM, UCHOJIb3Yysl 3aKOH COXPAaHEHHUs SHEPIUM B TEIUIOBBIX Ipoleccax U (hopMmyibl, CBS3bIBAIOIINE
(¢u3nyeckue BETUYMHBI (KOJUYECTBO TEIJIOTHI, TEMIIEPATypa, yJeiabHAsl TEIUIOEMKOCTh BEIECTBA, YJEJIbHAsl TEIIOTa
IUIaBJICHUs], yJeIbHasl TEIUIOTa MapooOpa3oBaHus, yAelbHAas TEIJIOTa CrOpaHUs TOIUIMBA, KO3(PQPUIMEHT MOJE3HOTO
JEeMCTBUS TEIJIOBOTO JABUIATess): Ha OCHOBE aHAJIM3a YCIOBHS 3a/laydl 3aluChIBaTh KPAaTKOE YCIIOBUE, BBLIEIATH
(¢u3nyeckue BEIUYUHBI, 3aKOHbI M (OPMYJIbl, HEOOXOJIUMBIE IJIsI €€ PEeLIeHMs, MPOBOAUTH pacueTbl U OLEHUBATh
peasibHOCTh MOJIyYEHHOT0 3HaU€HUs (PU3MUECKOIN BEJINYMHBI.

Y4YeHHK MOJYYUT BO3MOKHOCTh HAYYHThCS:

® UCNONL3068AMb 3HAHUS O MENJIOBbIX SGICHUSX 6 NOBCEOHESHOU JHCU3HU O obecneuenust Ge3onacHocmu npu
obpawjeHuu ¢ npubopamu U MEXHUYECKUMU YCMPOUCmMeamu, Ol COXPAHEHUs 300p08bsi U COONIOOEHUs. HOPM
IKOJIO2UYECKO20 NOBEOCHUsL 6 OKpydcarouwel cpeoe;, Npusooums Npumepvbl IKOI0SUHECKUX NOCIeOCmeull pabonivl
osueamenetl HYMpPEHHe20 CCOPAHUsL, MENI08bIX U 2UOPOIICKMPOCTIAHYULL,

® paziuuamos 2paHuybl NPUMEHUMOCIU PU3UYECKUX 3aKOHO8, NOHUMAMb 8CeoOwuli xapakxmep QyHOaMeHmMAaibHbixX
Qu3uyecKux 3aKOH08 (3aKOH COXPAHEHUs IHEPeUU 8 MEeNI08bIX NPOYECCax) U 02PAHUYEHHOCb UCNONb308AHUS YACTNHBIX
3AKOHO8,

® HAX00uUmMb A0EeKBAMHYI0 NPeONONCEHHOU 3adaye Gu3uueckyio Mooeib, pazpeulams npoodremy Kak HA OCHO8e
UMEIOWUXCS 3HAHUNL O MeNni08blX SGIeHUAX C UCNOIb308AHUEM MAMeMamuiecKkoeo annapamda, maxk u npu nomowu



Memooo8 OYeHKU.
DJIeKTpUYecKHe 1 MATHUTHBIE SIBJICHUS

8 knacc

Y4eHuKk HayYHuTCH:

® pacro3HaBaTh AIEKTPOMArHUTHBIE SIBICHUS U OOBSCHATh HA OCHOBE UMEIOUIUXCS 3HAHUI OCHOBHBIE CBOMCTBA UITU
YCJIOBHS POTEKAHUS 3TUX SIBJICHUI: SJIEKTPU3ALINS TEN, B3aUMOJEHCTBUE 3apsA10B, B3aMMOJICICTBUE MAarHUTOB, IEUCTBUE
MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, JEHUCTBHUE JIEKTPUUECKOTO MOJIS HA 3apsKEHHYIO YACTHUILY, MPSIMOJIUHENHOE
pacnpoCTpaHEeHUe CBETA, OTPAKECHUE U NPEIIOMIICHUE CBETA;

® COCTaBJATH CXEMBI JJIEKTPUYECKUX LENEeW C IIOCIEA0BATENIBHBIM U NApajuICIbHBIM COCAUHEHUEM DJIEMEHTOB,
pasnuyasl yCJIOBHbIE O0O3HAUEHUS DJIEMEHTOB D3JIEKTPUUYECKUX Lenei (MCTOYHMK TOKa, KIIHOY, PE3UCTOp, PeocTar,
JaMII0YKa, aMIIEPMETP, BOJIBTMETD);

® HCIIOJIb30BaTh ONTHUYECKHUE CXEMBI JIJIsl MOCTPOEHUSI M300PAKEHU B INIOCKOM 3epKajie U COOMparomie JInH3e,

® OMNHUCHIBATH W3YYCHHBbIC CBOICTBA TEN M DJICKTPOMArHUTHBIC SIBJICHUS, HCIONB3YS (PU3NYECKUE BEIHMYMHBI:
JJIEKTPUYECKUN 3apsifl, CUJla TOKA, DJIEKTPUYECKOE HAIPsHKEHUE, DJIIEKTPUYECKOE COIIPOTUBIICHUE, YIEIBHOE
COIIPOTUBJICHHE BEIECTBA, padOTa AIEKTPUUECKOIO MOJIs, MOIIHOCTh TOKA, (POKYCHOE PacCTOSIHHE U ONTHYECKas CUia
JIMH3BL; P OMMCAHUM BEPHO TPAKTOBAaTh (PU3MYECKHM CMBICI MCHOJIb3YEMBIX BEJIMUYMH, UX O003HAUEHUS U €IUHUIIBI
U3MEPEHUS; HAXOIUTh (POPMYJIbL, CBA3BIBAIONINE JAHHYIO (PU3NYECKYIO BEJIMUUHY C APYTUMH BETUYUHAMU;

® aHAJIM3MPOBATH CBOMCTBA TEJ, MIEKTPOMATHUTHBIE SIBICHUS U MPOLIECCHI, UCIOB3Ys (PU3NUECKUE 3aKOHBI: 3aKOH
COXpaHEHMs 3JIEKTPUYECKOTo 3apsaa, 3akoH OMa g ydacTka Liend, 3akoH Jlxoyis-JIeHna, 3aKOoH IpsIMOJIMHEHHOTO
pacIpOCTPAaHEHUS CBETA, 3aKOH OTPAXXCHUs CBETAa, 3aKOH IPEJIIOMIICHUsS CBETA; IPU JTOM pPa3auyaTb CIOBECHYIO
(GopMyITUPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BBIPAKEHHUE;

® IPUBOAUTH MPUMEPHI MPAKTUUECKOTO UCIIOJIb30BaHUS (PU3UUECKUX 3HAHUI 00 3JIEKTPOMATHUTHBIX SBJICHUSX;

e pemaTh 3aJa4d, UCMONb3Yys (u3nyecKkue 3aKoHbl (3akoH Oma A ydacTka 1enu, 3akoH J[»xoynsa-Jlenna, 3akoH
NPSIMOJIMHEMHOTO PacIpOCTPAHEHUsI CBETa, 3aKOH OTPaXXCHHsI CBETa, 3aKOH INPEJOMJICHUS CBeTa) U (QOpPMYJIbI,
CBSI3bIBAIONINE (PU3UUECKHE BEIUYMHBI (CHJIa TOKa, AJIEKTPUYECKOE HANpPSIKEHUE, BJICKTPUYECKOE CONMPOTHUBIICHUE,
yAETbHOE COMpPOTUBJICHHE BEIIECTBA, paboTa SJIEKTPUUYECKOTO IMOJIA, MOUIHOCTh TOKa, (POKYCHOE paccTosHUE WU
ONTUYECKas CUJIA JIMH3BI, GOPMYJIIBI pacyeTa IEKTPUIECKOTO COMPOTUBICHUS MPH MOCIEA0BATEIHHOM U MapaICIbHOM
COEIMHEHWH MPOBOJHUKOB): HA OCHOBE aHAJIM3a yCJIOBHA 33aJa4M 3alMCbIBATh KPATKOE YCJIOBHE, BBIIEIATh (pU3NUECKHE
BEJIMYMHBI, 3aKOHBI M (POpPMyJIbI, HEOOXOAMMBIE I €€ PELICHHs, NMPOBOJMUTH PacueThl U OLEHUBATH PEaJIbHOCTH
MOJIyYEHHOI'0 3HAYEHUS (PU3HUECKON BEJTUYUHBI.

Y4yeHunk MOJYYIHUT BOSMOKHOCTbD HAYYUTLCH:



® UCNOIBL3068AMb 3HAHUSA 00 INEKMPOMASHUMHBIX ABNEHUAX 8 NOBCEOHEBHOU JHCUHU OISl 0becnedenuss 0e30nacHoCmu
npu obpawjeHuu ¢ npubopamu U MexHU4ecKUMU YCMpoucmeamu, Ol COXPAHEHUs 300P08bs U COONI0OeHUs HOPM
9KONI02UYECKO20 N0BeOeHUs 8 OKpYIicaloujell cpeoe,

® PA3IUYAMb SPAHUYBL NPUMEHUMOCMU DUUYECKUX 3aKOHO8, HOHUMAMb 6Ce00wull xapakmep QyHOAMeHMATIbHbIX
3AKOHO8 (3aKOH COXPAHEHUs INeKMPULEeCK020 3apsa0a) U 02PaAHUYeHHOCMb UCHOIb308AHUS YACMHBIX 3aKOH08 (3akoH Oma
oA yuacmka yenu, 3axot [coyna-Jlenya u op.);

® LCNOBL3068AMb NPUEMBL NOCIPOEHUsL (PUZULECKUX MOOeell, NOUCKA U (POPMYTUPOBKU O0KA3AMENbCIE GblOGUHYNBIX
eunomes U meopemudeckux 6bl860008 Ha 0CHOBE IMNUPULECKU YCIMAHOBIEHHbIX (DaAKmMOo8s;

® HAXO0O0UMb A0EK8AMHYI0 NPEONIOJNHCEHHOU 3adaye QU3UYECKYI0 MOoOelb, pazpeuams npooaemy Kak HAd OCHOBe
UMEIOWUXCS 3HAHULL 00 3JIeKMPOMACHUMHBIX AGIEHUSX C UCNONb308AHUEM MAMEeMAmu4ecko2o annapama, max u npu
HOMOWU MEMOO08 OYEHKU.

9 knacc

BbInyCKHUK HAyYHTCH:

® pPAacro3HaBaTh 3JIEKTPOMArHUTHBIE SIBJICHUS U OOBACHATh HA OCHOBE MMEIOIINXCS 3HAHUI OCHOBHBIE CBOMCTBA UIIU
YCJIOBUS MPOTEKAHUA TUX SBJICHUHN: B3AUMOJICHCTBUE MarHUTOB, JJICKTPOMAarHuTHasl UHAYKLHs, JEHCTBUE MATHUTHOT'O
I0JI1 HA MPOBOJHUK C TOKOM M Ha JIBHXKYILYIOCS 3apsUKCHHYIO YaCTHUILY, DJIEKTPOMArHUTHBIE BOJIHBI, NPSAMOJMHENHOE
pacIpOCTpaHEHUE CBETA, IPEJIOMIICHUE CBETA, JUCIIEPCUS CBETA,

® ONUCHIBaTh HM3YyYEHHBIE CBOMCTBA TEN W 3JICKTPOMArHUTHBIE SIBICHMS, HCIONb3Yys (U3NUECKUE BETUUMHBI:
JNEKTPUYECKUMN 3apsll, CKOPOCTb IEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETA; IIPU ONHMCAHUU BEPHO
TPaKTOBaTh (PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEIMUMH, UX 0003HAUYEHUS U €AMHULIBI U3MEPEHUS; HAaXOAUTh (DOPMYJIbI,
CBSI3BIBAIOIINE TaHHYIO (U3NYECKYIO BEIMUUHY C APYTUMU BEIUYUHAMY;

® aHAJIM3UPOBATH CBOICTBA TEJ, HIIEKTPOMArHUTHBIE SIBICHUS U MPOLECCHI, UCIOIb3YS (PU3NUECKUE 3aKOHBI: 3aKOH
MPETOMJICHUS CBETA; IPH 3TOM Pa3indaTh CIOBECHYIO (JOPMYIHUPOBKY 3aKOHA U €0 MaTEMaTHYECKOE BhIPAKEHUE;

® TPUBOAMTH MPUMEPHI MPAKTUUECKOTO UCIIOJIb30BaHUS (DU3UUECKUX 3HAHUI 00 3JIEKTPOMATrHUTHBIX SBJICHUSX;

e pemaTh 3a/Jayd, MCMONB3Ys (U3MUECKHE 3aKOHBI (3aKOH MpPENOMJICHUS CBeTa) W (OPMYIIbI, CBS3BIBAIOIINE
(u3nyeckue BeIMUNHBI (CKOPOCTD 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YACTOTA CBETA): HA OCHOBE aHAJIN3a YCIOBUS
3aJjauM 3aMUChIBaTh KPATKOE YCJIOBHE, BBLACIATH (PU3MUECKHE BEIUYUHBI, 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJIs €€
pelieHusi, IpOBOIUThH PACUETHI  OLEHUBATh PEATbHOCTh MOTYUYEHHOTO 3HaYCHUS (PU3HUECKOI BETUUHHBI.

BBIHyCKHI/IK MOJYYHUT BO3MOKHOCTD HAYYUTHCA:
® 1CNOIL308AMb 3HAHUSL 00 INNEKNPOMACHUMHDBIX A6TEHUAX 6 NOBCEOHEeBHOUL JHCU3HU OJis1 0becneueHus: 6e30NacHOCmU



npu obpaweHuu ¢ npubopamu U MexHU4ecKUMU YCMpoUucmeamu, O COXPAHEHUs 300P06bs U COONOOEHUs. HOPM
IKONI02UYECKO020 NOBEOeHUsl 8 OKpYJcarouell cpeoe; NpueooUumsb NpumMepsl GIUAHUS INEKMPOMASHUMHBIX U3TYYeHUll HA
JHCUBbIE OP2AHUBMDI;

® pA3IUYAMb SPAHUYBL NPUMEHUMOCMU DUUYECKUX 3AKOHO8, HOHUMAMb 6Ce00wull xapakmep (yHOaMeHmaibHbIX
3AKOHO8 U 02PAHUYEHHOCMb UCHONb308AHUSL YACMHBIX 3AKOHO8;

® LCNOBL3068AMb NPUEMBL NOCIPOEHUsL PU3ULeCcKUx Mooeael, NOUCKA U (POPMYTUPOBKU 00KA3AMENbCHE GblOGUHYNBLX
eunomes U meopemudeckux 6bl860008 Ha 0CHOBE IMNUPULECKU YCIMAHOBIEHHbIX (DaAKmMOos;

® HAX0O0UMb A0eK8AMHYI0 NPEOIOJCEHHOU 3adaye QU3UYeCKYI0 MOoOelb, pazpeuams npoonemy Kak HA OCHOBe
UMEIOWUXCS 3HAHULL 00 3JIeKMPOMACHUMHBIX A6AEHUSIX C UCNOb308AHUEM MAMEMAmMu4ecko20 annapama, max u npu
HOMOWU MEMOO08 OYEHKU.

KBanToBbIe ABJICHUSA

9 knacc

BbInyCKHUK HAyYHTCH:

® pacrio3HaBaTh KBAHTOBBIE SIBJICHUS U OOBSICHATh HA OCHOBE UMEIOIINXCS 3HAHUI OCHOBHBIE CBOMCTBA UJTU YCIIOBUS
NPOTEKaHUs ATUX SIBJICHUM: €CTeCTBEHHAs! U UCKYCCTBEHHAs PaJiMOaKTUBHOCTb, O-, 3- U Y-U3JIy4eHUs], BOSHUKHOBEHUE
JIMHEWYAaTOro CIIEKTPa U3JIy4eHUs aTOMa;

® OMNUCHIBaTh M3YyYEHHBbIE KBAHTOBBIE SIBJICHUS, HUCIOJB3YS (DU3MUECKHE BEIMYMHBI: MACCOBOE YHUCIO, 3apsA0BOE
4HUCI0, MEpUoJ Moiypacnajga, SHeprus (OTOHOB, NPHU OINHUCAHUU MPABWIBHO TPAaKTOBAaThb (U3UYECKUH CMBICI
UCMOJb3yEMbIX BEIMYMH, MX OOO3HAUEHUS U EIUHUIBI MU3MEPEHUS; HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIIME JaHHYIO
(u3nYeCcKyI0 BEIMYUHY C IPYTUMU BEJIMYMHAMHU, BBIYUCIIATH 3HAaU€HNE (PU3UUYECKON BEIINYUHBI;

® aHAJIM3UPOBATH KBAHTOBBIC SIBJICHUS, UCIIOJB3YS (PU3NYECKUE 3aKOHBI U MOCTYJIAThl: 3aKOH COXPaHEHUS 3HEPTHUH,
3aKOH COXPAaHEHMs DIIEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUs MAacCOBOIO YHCJIa, 3aKOHOMEPHOCTU W3IIyYCHHUS WU
MOTJIOIICHHS CBETa aTOMOM, IIPHU 3TOM pa3inyaTh CJIOBECHYIO (POPMYITUPOBKY 3aKOHA M €M0 MAaTEMaTHYECKOE BHIPAYKEHUE;

® pa3M4YaTh OCHOBHBIC NIPU3HAKH IUIAHETAPHOU MOJIEIIN aTOMa, HYKJIIOHHOM MOJEJIM aTOMHOTIO Spa;

® IIPUBOJUTH IIPUMEPHI NPOSABICHUS B MPUPOLE U NPAKTUYECKOIO MCIIOIB30BaHUSA PAAMOAKTUBHOCTH, SECPHBIX U
TEPMOSIEPHBIX PEAKIUH, CIEKTPAJIBHOIO aHAIU3A.

BbINyCKHMK MOJYYHUT BO3MOKHOCTh HAYUYHTHCS

® UCNONL3068AMb NOJIYYEHHblEe 3HAHUS 8 NOBCEOHEGHOU JHCU3HU NpU 0Opawjenuu ¢ npubopamu u mexHu4ecKumu
yempoucmeamu  (CHemyuux UOHUBUPYVIOWUX dacmuy, o0o3umemp), Ol COXPAaHeHUs 300p06bs U COONOeHUsT HOPM
IKON02UYECKO20 NOBEOCHUs 8 OKpYdHcaouell cpeoe,



® COOMHOCUMb IHEP2UIO CEA3U AMOMHbBIX ;zdep c ()ed)ekmOM Mmacenvl,

L4 npueodumb npumepsvl 6JAUAHUA pac)uoakmueHblx usvzyquuﬁ HAa JfCUBblE OP2AHU3MbBL, NORUMANMb NPUHYUN oeticmeust
003wwempa u pasaudams yCjioeus €20 uCnojlib306AHUA,

® JIOHUMAmMs IJKoJocudeckKue I’lp06JZeMbl, 603HUKAOWUe npu UCNOi1b306aHUU AMOMHDBIX SJZBKMPOCMCZHZ/!MZZ, u nymu
PEUWERUA DmMUx I’lp06JZ€M, nepcneKkmusobl UCNOIb306ARUA YNPABIIAEMO2CO mepMOﬂdepHoeo curmesda.

JIeMEHTbI ACTPOHOMHUH

9 kn1acc

BeInyCKHUK HAy4YHTCH:

e yKa3plBaThb Ha3BaHUs IUIaHET COJMHEYHON CHUCTEMBI; pa3lIM4aTb OCHOBHBIE NMPU3HAKH CYTOYHOTO BpAIICHUS
3Be3HOro Heba, nBukeHus Jlynol, ConHIla U MIaHeT OTHOCUTENIHHO 3BE3/;

® [IOHMMATh PA3JINYNsl MEXKY TEIMOLEHTPUYECKON U T€OLEHTPUUECKOM CUCTEMAMU MUPA;

BbINyCKHHK MOJIYYUT BO3MOKHOCTh HAYYHThCS:

® VKA3bl8amMb 00WUEe CEOUCMBA U OMAUYUS NIAHEM 3eMHOL 2PpYNnsl U NiaHem-cueanmos, maavix men CoaHeuHou
cucmemvl U OONLWUX NIAHEM, NOTL30BAMbCS KAPMOIUL 36€30H020 Heba npu HabI0O0eHUsX 36e30H020 Heba;

® pasiuuamv OCHOBHblE XAPAKMEPUCMUKU 36€30 (pasmep, ysem, memnepamypa) COOMHOCUMb yeem 36e30bl C ee
memnepamypou,

® paszauuamo eunome3svt 0 npoucxoxcoeruu CoaHeuHou cucmemsi.

2 Conep:xkaHue y4eOHOI0 nmpeamera
7 xkJj1ace

dusuka ¥ pusnyecKue MeTOAbl M3yYEeHUS NPUPOABI

®dusnka — Hayka o npupone. Pusznueckue tena u spieHus. Ousnyeckue cBoicTBa Ten. HabmoneHune u onucanue
dusnueckux siBneHnin. Pu3nuecKkuii SKcepuMeHT. MoienupoBaHue IBICHUN U 00BEKTOB MTPUPOJIBI.

dusnyeckue BEIMYMHBI W WX U3MepeHne. Dusndeckue nTpuOOpbl. TOYHOCTP W TOTPENIHOCTh H3MEPEHUH.
MexnyHapoiHasi CHCTEMA €IUHMUIL.

duznyeckre 3aKOHBI W 3aKOHOMepHOCTH. Du3nka W TexHuka. Haydseiii meron mnos3HaHus. Ponp ¢usmku B
dbopMHUpOBaHNY €CTECTBEHHOHAYYHON TPaMOTHOCTH.

®poHTanbHas JabopaTopHas padbora.

1. OrnpeneneHue UeHbl JeJIeHUs U3MEPUTEIBLHOI0 Mprudopa.




[IpoBeneHue NpIMbIX U3MEPEHUN PU3NUECKUX BETUYUH.
1. N3mepenne pazmepos Tell.

TenuoBble siBJICHUSA

Crpoenue BemecTBa. ATOMBI U MOJIEKYJIbI. TemIoBoe IBMKEHHE aTOMOB U MoieKyJl. uddy3us B razax, sKUIKOCTIX
U TBEPIbIX Tenax. bpoynosckoe osudicenue. BzaumopeiicTBue (MPUTSKEHUE U OTTAIKUBAHUE) MOJIEKYJI. ArperaTrHble
COCTOSIHMS BellecTBa. Paznuuue B CTPOEHUHM TBEPIBIX TN, KUIAKOCTEH M ra3oB. Mojenu CTpOEHUS TBEPABIX Tell,
KUAKOCTeH U ra3oB. OObSICHEHHE CBOMCTB ra3oB, KUIKOCTEH M TBEP/AbIX TEJ HA OCHOBE MOJEKYJISIPHO-KMHETHUECKHUX
IIPEACTaBIICHUN.

OnbIThI, 10Ka3bIBAIOIIME ATOMHOE CTPOCHHE BEIIECTBA.

@®poHTanbHas aboparopHas paboTa.

1. N3mepenue pazMepoB Majbix Tell.

[IpoBeneHne NPSMbIX U3MEPEHUN PU3NMYECKUX BETUIUH

1. 3mepeHue pazMepoB MajbIX Tel.

MexaHnuyecKkue siBJICHUS

Mexanundeckoe aBuxeHne. OTHOCUTEILHOCTh MEXAaHUYECKOTO JABMKEeHUS. Du3ndeckue BEIUUUHBI, HEOOXOIUMBIE
JUISL OMMCAHUsl JBMKEHUS M B3aMMOCBS3b MEXAY HUMHU (MyThb, CKOPOCTb, BpeMs [BIKEHHUs). PaBHOMepHOe u
HEpaBHOMEpPHOE NpsAMOJIMHENHOE BMkeHne. Muepuus. MueptHOCTE Ten. B3anmonencreue ten. Macca rena. M3mepenue
macchl Tena. [InotHocts BemectBa. Cuna. Enqunannsl cunbl. Cuna Tsoxectu. Cuna ynpyroctu. 3akoH ['yka. Bec Ttena.
HesecomocTh. CBsI3b MEXIy CUIION TsXKeCTH M maccol tena. JluHamomerp. PaBHonelicTByromas cuina. Cuna TpeHUsl.
Tpenue ckonbxeHus. TpeHnue nokod. TpeHue B npupoae U TEXHUKE.

Mexanunueckas padbota. MoutHocTs. JHeprus. [loTeHnmanbHas u KuHeTHYeckas sHeprus. [IpeBparenre olHOT0 BU1a
MEXaHUYECKOU SHEPTUu B IPyTroi. 3aKOH COXPaHEHUs MOJTHON MEXaHUYECKON YHEPTUH.

IIpocTbie MeXaHU3MBI. YCIOBHUSI PABHOBECHS TBEPAOTO TEJd, UMEIIIETO 3aKPEIUIEHHYIO OCh JABMKEHUSA. MOMEHT
cwibl. [Jenmp msascecmu mena. Peraar. PaBHoBecue cui Ha peryare. Peraaru B Texauke, ObiTy ¥ ipupojie. [lonBrkHbIe 1
HEMOABIKHBIE 0J0KH. PaBEeHCTBO padOT MpU KCIONB30BAHUU MPOCTHIX MEXAHU3MOB («30JI0TOE TPABUIO MEXAHUKH).
Bunpr paHoBecusi. KoaddummeHTt moie3sHoro AecTBisS MEXaHU3Ma.

HaBnenue. JaBnenue TBepAbiX Tend. Enunuibl n3dmepenus nasneHus. CrnocoObl u3MeHeHUs naBieHus. JlaBneHue
KUAKOCTeH U ra3oB. OOBsICHEHHE NaBIICHUS Ta3a HA OCHOBE MOJICKYJSIPHO-KMHETHYECKUX TMpeacTaBienuil. [lepemada
JABIICHUs ra3aMu U KuJkocTsMu. 3akoH [lackans. JlaBneHue KUIKOCTH Ha JOHO U CTEHKHM cocyna. CooOuarommuecs
cocynbl. Bec Bo3ayxa. Atmoceproe aasienue. M3mepenue atmocdhepuoro aasnenus. Onsitr Toppuuesiu. bapomerp-
aHepouj. ATMocpepHOe J1aBIICHUE Ha Pa3IMYHbIX BbIcOTaX. ['MapaBinueckue MexaHusMmel (mpecc, Hacoc). [lopuiHeBoi



KUJKOCTHBIM Hacoc. J[aBlneHue *KUIAKOCTH U Tra3a Ha MOTPYKEHHOE B HUX Teno. ApxXxuMenoBa cuia. 3akoH ApxuMmena.
Ycnosus nnaBanus ted. [lmaBanue ten u cy1oB. Bo3ayxoruiaBanue.
®poHTaNbHbIE JA00PATOPHBIE PAOOTEHI.

NG k~owdE

N3mepeHne Macchl Tella Ha PhIYaKHBIX BECaXx.

N3mepenue o6bEMa Tena.

H3mepenwne miIoTHOCTH TBEPAOTO BEIIECTBA.

['pagyrpoBaHue IPYKUHBI K K3MEPEHHUE CHIT TUHAMOMETPOM.

HN3mepeHne BhITaTKUBAKOIIEN CUIIbI, IEMCTBYIOLIEH HA TTOTPYKEHHOE B )KUIKOCTH TETIO.
BrrsicHeHue yciioBuM I1aBaHus Tea B KUIKOCTH.

BrrsicHeHune yciioBusi paBHOBECHS pblyara.

Onpenenenue KII/ npu noab€me 1o HAKJITOHHOM MITIOCKOCTH.

HDOBGJIGHI/IG NPSMbBIX U3MEPECHUMN dJI/I3I/I‘{€CKI/IX BCJIMYHMH.

1. 3mepeHune Macchl Tena.

2. 3mepenue oobema Tena.

3. U3smepenue cuisbl.
PacueT no mosy4eHHbIM pe3yiabTaTaM NPSIMbIX U3MEPEHUN 3aBUCUMOTO OT HUX MapaMeTpa (KOCBEHHBIE H3MEPEHUS)

o0k whE

N3Mepenue mIoTHOCTH BEUIECTBA TBEPAOTO Tea.

Omnpenenenue kodphuIMeHTa TPEHUS CKOJTBXKEHUS.

OnpeneneHue )KeCTKOCTU NPYKUHBI.

OrnpenesieHUE BHITAIKABAIOIIEH CUIIBI, JEUCTBYIONICH Ha MOTPY>KEHHOE B )KUIKOCTH TEJIO.

OrnpeneneHue MOMEHTA CHUJIBI.

HN3mepenne ckopoCcTH paBHOMEPHOTO JIBUKECHUS.

HccenenoBanue 3aBUCHMOCTH BBITAJIKMBAOIIEH CHITBI OT 00beMa MOrPYKEHHONW YacTH OT INTOTHOCTH JKHIKOCTH,

€€ HC3aBHUCHUMOCTH OT IINIOTHOCTH N MACChI TCJIA.

8.
9.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPSHHSI OT XapaKTepa IMOBEPXHOCTH, €€ He3aBUCHMOCTH OT TIIOIIIA/IH.
Onpenenenue pabOThl 1 MOITHOCTH.

HabOnroienne SBJIEHUNM U ITOCTAHOBKA OIBITOB (HA KAYECTBEHHOM YVDPOBHE) MO OOHAPYKEHUIO (DAKTOPOB, BIMSIOIINX

Ha IPOTCKAHHUEC JAaHHBIX SIBIICHUM

1.

I/ICCJICI[OBaHI/IC 3aBUCHMMOCTH BE€Ca TCJia B X KUAKOCTH OT oO0BeMa HOFPY)KGHHOﬁ qacCTu.



2. HccnenoBanue 3aBUCUMOCTH MacChl OT oboneMa.

3. HccnenoBanue 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYMHBI OT APYTOM C MPEACTABICHUEM PE3YJIbTaTOB B
BUJIE TpadyKka WiK TaOIUIIbL.

4. HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS OT CUJIbI JABJICHUS.

S. HccnenoBanue 3aBUCUMOCTH 1€OpMaLIUU MPYKUHBI OT CUJIBL.

3HAKOMCTBO C TEXHUYECKUMH YCTPONUCTBAMU U UX KOHCTPYUPOBAHUE

1. KoHcTpynpoBaHre HAKIIOHHOM MNIOCKOCTH € 3a1aHHbIM 3HaueHuem KII/I.

2. KoHcTpyupoBanue apeoMerpa 1 UCTIBITAHUE €0 PadOThI.

3. KoHcTpynpoBaHue MO€H JIOJKH € 3aJaHHON I'Py30I10AbEMHOCTBIO.

8 knacc

TenyuoBble ABJIEHUA

Crpoenue BemiecTBa. TemioBoe ABHKEHHE aTOMOB W MOJICKYJ. ArperaTHble COCTOSIHUSI BemiecTBa. Paznnune B
CTPOCHHMH TBEPABIX TEJ, )KUIKOCTEH U Ta30B.

TemnoBoe paBHOBecue. Temmeparypa. CBsi3b TeMHEpaTypbl CO CKOPOCTBIO XaOTHYECKOTO JBUKEHHS YaCTHIL.
Buaytpennsis sHeprus. PaGora wu Temmonmepegada Kak CrocoObl HM3MEHEHHS BHYTPEHHEW OSHEpPruu Telna.
TemnonpoBogHocth. KonBeknus. M3nydenue. [Ipumepsl Temionepenadyn B Ipupoje U TeXHUKe. KoIu4ecTBO TETIIOTHI.
VY nenpHas TEII0EMKOCTh. PacueT KoauvecTBa TEIJIOTHI ITPH TEIJI000MEHe. Y IelIbHAs TeIIoTa CrOpaHus TOIUTHBA. 3aKOH
COXpAaHEHUs] W TIPEBpAICHUA DHEPTMU B MEXAHUYECKUX U TEIUIOBBIX Iporeccax. IlimaBieHue u oTBepJeBaHUE
KPUCTAJUIMYECKUX TeJ. YJelbHas TermoTa IuiaBieHus. Mcmapenwe u konjeHcanud. IlornoimieHue sHepruu mpu
UCIIAPEHUHN KUIKOCTH U BBIJICJICHUE €€ NpU KoHAeHcaruu napa. Kumnenue. 3aBUCMMOCTh TeMHEpaTyphbl KUMNEHUS OT
JaBlieHUs. Y JenbHas TeIUIoTa mapooOpa3oBaHus U KOHJAeHcanu. BiaxkHocTh Bo3nyxa. Paboma 2aza npu pacuiuperuu.
IIpeobpa3oBaHus SHEPTUU B TEIUIOBBIX MalllMHaAX (IapoBasTypOWHA, JABUTATEIb BHYTPEHHETO CTOPAHMS, PEaKTUBHBIN
nsuratens). KI1J[ rerumoBoit MammHbL. JKon02uteckue npodiiemobl UCNONb308AHUSL MENLIOBIX MAUUH.

JlaGopaTopHbIe pabOTHI

1. N3yueHune siBneHUs TEIIOOOMEHA MPU CMEIINBAHUU XOJIOJHOM U Topsueid BOJIbI.
2. N3mepenne yaenpHON TEIIOEMKOCTH BEIIECTBA.

3. N3mepenune BIIaxKHOCTH BO3ayXa.

[IpoBeneHne MPSAMBIX U3MEPEHUN (PU3MUECKUX BEITUIUH

1. N3mepenune temnepaTypsl.

PacdeT no moJiyueHHBIM pe3yJIbTaTaM OPSIMBIX U3MEPEHUN 3aBUCUMOr0 OT HHUX ITapaMeTpa (KOCBEHHbIE U3MEPEHUST)
1. OnpeneneHne OTHOCUTEIILHOM BIAKHOCTH.




2. OnpeneneHue KOIMYECTBA TEIJIOTHI.

3. OrnpeneneHue yaeabHOU TEIOEMKOCTH.

HaOmronenne sBJIEHUM M MOCTAHOBKA ONBITOB (HAa KQUYECTBEHHOM YPOBHE) IO OOHAPYKEHHIO (PAKTOPOB, BIMSIOIINX
Ha MPOTEKAaHUE JAHHBIX SIBJICHUU

1. HaOntonenue 3aBUCUMOCTH TEMITEPATyPhl OCTHIBAIOIIEH BOJIbI OT BpPEMEHHU.

[IpoBepka 3aJaHHBIX MPEANOIOKEHUN (OpsAMble HM3MEpEHUs (PU3MYECKUX BEJIUYUMH U CpPaBHEHHE 3aJaHHBIX
cooTHoleHn Mexxay HuMHu). [IpoBepka rumores

1. [IpoBepka rumnoressl 0 TUHEHHON 3aBUCUMOCTH JUTUHBI CTOJIONKA KUJKOCTH B TPYOKE OT TEMIIEPaTyPhI.

JJIeKTPOMATHUTHBIE SIBJICHUSA

Onektpuszanus pusndeckux tei. BzanmonecTBue 3apsKeHHbIX Tell. J[Ba pojia sJeKTpUuuecKux 3apsioB. JlenuMocTtb
AJIEKTPUYECKOTO 3apsija. IJIEMEHTAPHBIN SJIEKTPUUYECKUI 3apsil. DJIEKTPOH. 3aKOH COXPAHEHHUS AJICKTPUUYECKOTO 3apsiia.
[TpoBOAHUKH, MOTYIPOBOJHUKNA U HU30JATOPHI DJICKTPUYECTBA. DIJICKTPOCKOM. DJIEKTPUUECKOE TOJIe KaK OCOOBIA BH]L
marepun. Hanpsowcennocms s1exkmpuueckoeo nofis. JIeNcTBUE SIEKTPUYECKOTO TOJIsi Ha DJIEKTPUYECKUE 3apsibl.
Crpoenue aroma.

DNeKTpUUYECKUM TOK. ICTOYHUKH 3JIEKTPUUECKOT0 TOKA. DIIEKTpUUECcKas 1eNb U €€ cocTaBHbIe yacTu. HanmpaBnenue
U JEUCTBUA DJIEKTpUUYECKOTo Toka. Hocutenu snexkrpuueckux 3apsaoB B Metauiax. Cuia Toka. DJIEKTPUUYECKOE
HarnpspKeHUe. IJIEKTPUIECKOE COMPOTUBRICHUE MPOBOIHUKOB. ENVMHUIIBI COMPOTUBIICHUS.

3aBUCUMOCTh CWJIBI TOKa OT HampspbkeHus. 3akoH OMa [Jid yyacTKa Lenu. YJelIbHOE CONpOTHUBIIEHUE. PeocTarsl.
ITocnenoBaTenbHOE coeNMHEHUE TPOBOAHUKOB. [[apaiienibHOE COeITMHEHUE TTPOBOJHUKOB.

PaboTta »MeKTpHUYECKOro MOJs IO NMEPEMEIICHHIO JJICKTPUUYCCKUX 3apsIoB. MOIIHOCTh 3JIEKTPUUYECKOTO TOKA.
HarpeBanue mnpoBOJHUKOB DJIEKTPUUECKUM TOKOM. 3akoH JDkoynsa - JleHua. DIeKTpUUYECKHE HarpeBaTelibHbIE U
ocBeTUTENbHBIC TPUOOpPHI. [IpaBuiia 6e3omacHOCTH pH paboTe ¢ nekTponpudopamu. KopoTkoe 3aMbIkaHue.

MaruautHoe nosie. MHayKius MarHuTHOrO moJisi. MarautHoe nojie Toka. OnbiT Opcetena. [locTossHHBIE MAarHUTHI.
MarauTtHoe MoJie TOCTOSHHBIX MarHuTOB. B3aumojeicTBue MarHuToB. MarHuTHoe moJsie 3eMJid. DJEKTPOMAarHur.
MarsutHoe noJie KaTylky ¢ TOKOM. [[puMeHeHune 31eKTpoMarauToB. [[eicTBME MarHMTHOTO MOJISl HA TPOBOJIHUK C TOKOM
U JIBUOKYIIYIOCS 3apsoKeHHYI0 yactuny. Cuna Amnepa u cuna Jlopenya. DIeKTPOABUTATENb.

Hcrounuku cBeTa. 3aKOH NMPSIMOJIMHEHHOI0 paclpoCTpaHEHUE CBETa. 3aKOH OTpakeHus cBeTa. I[lmockoe 3epkaio.
N3o0paxenne mnpeamera B 3epkaie. 3akoH mnpenomsieHusi cBera. llokazatens npenmomnenus. JIunzel. dokycHoe
pPacCTOSTHUE M ONTHYECKas cuia JUH3bL. M300pakenne npeamera B imH3e. Onmuueckue npudopwl. 1'71a3 Kak onTHYeCKas
cHCTEeMa.

JlabopaTopHBIE paOOTHI

1. Coopka ¥ UCTIBITaHWE JICKTPUUECKOH 1IeTH IMTOCTOSHHOTO TOKA.




N3mepenue cuipl 3JIEKTPUIECKOTO TOKA.

N3mepenune aneKTpuyecKoro HalpsiKeHus.

NccenenoBanne 3aBUCUMOCTH CUJIbI TOKA B IPOBOJAHUKE OT HAIIPSKEHUS.

PerynupoBanue cuibl TOKa peoCTaTOM B DJIEKTPUYECKOM LIETIH.

N3mepenne MOITHOCTH AIEKTPUYECKOTO TOKA.

HccnenoBanre MarHUTHOTO TOJIA NPSIMOTO MPOBOJHHUKA U KAaTYIIKA C TOKOM (COOpKa 3JEKTPOMAarHura H
UCIIBITAHUE €TO JIEUCTBUS).

NOoOUAWN

8. N3yuyenue npuHIMna 1eWCTBUS SJEKTPOIBUTATES.

9. [Tonyyenue n3o0paxeHus: ¢ TOMOLIBIO JTMH3bI U U3MEpeHHEe (POKYCHOTO PACCTOSIHUS COOMpArOUIeH JIMH3BI.
[IpoBeneHue NpsMbIX U3MEPEHUN PU3NYECKUX BETUYUH

1. N3mepeHue cuiibl TOKa U €ro peryjaupoBaHue.

2. N3mepeHue HanpsiKeHus.

3. N3mepenue yrioB najeHus: U MpeIoMIICHHUS.

4, N3mepenue HoKkyCcHOTro pacCTOSIHUS JIMH3HI.

PacueT no nosy4eHHbIM pe3yabTaTaM OPsIMBIX U3MEPEHUN 3aBUCUMOTO OT HUX apaMeTpa (KOCBEHHbIE U3MEPEHUs)
1. N3mepenue paboThl 1 MOIITHOCTH SJIEKTPUUIECKOTO TOKA.

2. N3mepenue conpoTHBIEHUS.

3. Onpenenenne ONTUYECKONW CHITBI JIMH3BI.

HabGnronenue siBiIeHU U TOCTAHOBKA OMBITOB (Ha KAYECTBEHHOM YPOBHE) MO OOHAPYXKEHUIO (haKTOPOB, BIUSIOMINX
Ha NMPOTEKAHUE JIAHHBIX SBJICHUU
HccnenoBanue sBIEHUS B3aUMOJCHUCTBUS KATYIIKN C TOKOM U MarHuTa.
HaGnronenue siBjeHUs: OTpakeHUs ¥ MPETOMIICHHSI CBETA.
OOHapy)eHue 3aBUCUMOCTH CONTPOTUBIICHHUS MMPOBOIHUKA OT €TI0 MapaMeTPOB U BEI[ECTBA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA Y€PE3 MPOBOJIHUK OT HAIIPSIKECHUS.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 JIAMIIOUYKY OT HANPSIKEHHUS.
HccnenoBanne 3aBUCUMOCTH yIJIa IPEIOMIICHHS OT YTJila MaJCHUs.
HDOBGDKa 3aJIaHHBIX MPEANOI0KCHHUH (IPSAMBIE 3MepeHUs PU3NYECKUX BEIUYUH U CPABHEHUE 33/IaHHBIX

ok wdrE

COOTHOIIICHUM MCXAY HI/IMI/I) HDOBeDKa THITIOTEC3

1. [IpoBepka runoTe3bl: MpU MOCIEA0BATEIILHOM BKIIOYEHUHU JaMIIOYKU U MTPOBOJAHUKA UM JABYX MPOBOJHUKOB
HaIpsKEHUS CKIIJIbIBATh HElb3sl (MOXKHO).
2. [IpoBepka npaBuiia CI0XKEHUS TOKOB Ha ABYX MapaJlieIbHO BKIIOYEHHBIX PE3UCTOPOB.

3HAKOMCTBO C TEXHUYECCKUMH VCTDOﬁCTBaMH U UX KOHCTPYHUPOBAHUC




COopka 3JIeKTpUYECKON ENU U U3MEPEHUE CUITBI TOKA B €€ Pa3IMYHbIX YUaCTKaX.
COopka 3J1IeKTpOMarHuTa U UCIbITAaHUE €ro ACHCTBUS.

N3yuyeHue 371eKTpUYECKOro JBUraTeNs MOCTOSIHHOTO TOKa (Ha MOJAEIIHN).
KoHcTpynpoBaHue 351eKTpoaBUTaTeNs.

KoHncTpynpoBaHue MOA€EIN TeIECKONa.

OneHka CBOEro 3peHus ¥ oA00p OYKOB.

N3yuyenue cBOMCTB N300paXkeHUs B TUH3AX.

NoabkowdE

9 KJj1acce

MexaHu4yeckue sIBJIEHUS

MexaHnuueckoe JBMXeHUEe. MarepuanbHasi TOUKa Kak Mojielib puznueckoro tenaa. OTHOCUTENIbHOCTh MEXaHUYECKOTO
nBrkeHud. CucrteMa orcuera. ['eonieHTpruyecKas U TeIMOIEHTPUYECKass CUCTEMbI MUPA.

dusnyeckre BEIIMUYUHbBI, HEOOXOIUMBIC JJIsl ONTUCAHUS IBMKEHUS U B3aUMOCBS3b MEXKy HUMU (IIyTh, MIEPEMEIICHUE,
CKOPOCTh, YCKOpEHHE, BpeMsl JBIKCHHs). PaBHOMepHOE M PaBHOYCKOPEHHOE MpsSMOJMHEWHOe aBWxkeHue. ['paduxu
3aBUCUMOCTA KMHEMATUYECKUX BEJIMYMH OT BPEMEHU IIPU PABHOMEPHOM U PaBHOYCKOPEHHOM JIBUKEHUHU. PaBHOMEpHOE
IBW)KEHUE 10 OKpykHOCTH. IlepBbiii 3akoH HptoToHa n mHepuus. MHepuuanbHas cucteMa orcyera. MIHEepTHOCTH Ted.
Macca tena. Cuna. Enununsl cwibl. PaBHozgelcTBytomas cwia. Bropoil 3akon Hptorona. Tperuii 3akoH HproToHa.
B3aumoneiicteue ten. CBoboaHoe nagaeHue Ten. Cuna TsokecTH. 3aKOH BCeMUPHOTO TsroTeHust. Cuiia TSHKECTH Ha IPYTUX
maHetax. MickyccTBeHHbIe criyTHUKH 3emutu. [lepBasi kocMUuYecKasi CKOPOCTb.

Nmvnynbsc. 3akoH coxpaHeHUs uUMITyJibca. PeakTuBHOE nBuxkeHHe. OHeprus. [loTeHuuanbHas U KUHETHUYECKas
sHeprus. IIpeBpamieHue ogHOrO BHJla MEXAHMYECKON 3HEPrUM B APYroil. 3aKOH COXpPAHEHHUs MOJHOM MEXaHUYECKOM
SHEPIHUH.

Mexannueckue koisebanms. CBoOonmuple kosieOanms. KomebGarenmbHas cucrema. MastHuk. Ilepmon, dacrora,
aMIiuTyaa koneOanuii. [apmonmdeckwe KojeOanus. [IpeBpamieHue »HEpruM TpH  KOJIeOATSIHHOM JIBHIKCHHH.
3aryxatomue KkojieOaHus. BuIHYKIeHHbIe KojieOaHus. Pe3onHanc. MexaHWdeckne BOJHBI B OJHOPOJHBIX Cpelax.
IToniepeunsie U MPOIOIBHBIC BOJIHBL. J[JIMHA BONHBI. 3BYK Kak MeXaHW4YeCKasl BOJHA. [ pOMKOCTh U BhICOTa TOHA 3BYyKa.
Dx0. 3ByKOBOI pe30HAHC.

JlabopaTopHBIE paOOTHI

1. VccnenoBanue paBHOYCKOPEHHOTO JBUKEHUS O€3 Ha4allbHOM CKOPOCTH.

2. 3mepeHne yCKOpeHHs: CBOOOTHOTO TaICHUSI.

3. UccnenoBanue 3aBUCUMOCTH NIEPUOA U YaCTOTHI CBOOOAHBIX KOJICOAHUM MasTHUKA OT JAJIMHBI €0 HUTH.




[IpoBeaeHME IPSIMBIX U3MEPEHUIM (bI/ISI/I‘IGCKI/IX BCINYHUH

1.  M3mepeHue BpeMeHHU Ipouecca, Nepuoja KoJeOaHui.
PacueT no nosy4eHHbIM pe3yabTaTaM OpSIMbIX U3MEPEHUN 3aBUCUMOTO OT HUX MapaMeTpa (KOCBEHHBIE M3MEPEHUs)

1. N3Mmepenue cpeiHer CKOPOCTH IBUKEHUS.
2. N3mepenune yCckopeHns paBHOYCKOPEHHOTO JBUKEHHS.
3. Omnpenenenue 4acToThl KoJieOaHUM Ipy3a Ha MPY>KUHE U HUTH.

HabGnronenue siBieHU ¥ NOCTAaHOBKA ONBITOB (Ha KAYECTBEHHOM YPOBHE) O OOHAPYKEHHIO (PAKTOPOB, BIUSIONIUX
Ha NPOTEKaHWE JTAHHBIX SBJICHUN
Ha6nrogenue 3aBucuMocTy neprojia kKoineOanuii rpy3a Ha HUTH OT JJIMHBI U HE3aBUCHMOCTH OT MAaCChl.
Hab6nronenue 3aBucUMOCTH IEpHo/a KoeOaHuii rpy3a Ha MPY>KMHE OT MAcChl U KECTKOCTH.
HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HayaIbHOU CKOPOCTH.
HccnenoBanuie 3aBUCHMOCTH CKOPOCTH OT BPEMEHH U IyTH MPU PAaBHOYCKOPEHHOM JBUKEHUU.
HccnenoBanue 3aBUCMMOCTH MepHojia KoieOaHu rpy3a Ha HUTH OT JIJTUHBI.
HccnenoBanue 3aBUCMMOCTH Mepuoia KoyieOaHU Ipy3a Ha MPY>KUHE OT )KECTKOCTH U MACCHI.

HDOBepKa 3aJJaHHBIX NPEANOJO0KEHUN (IpsMble u3MepeHHs] (U3NYECKUX BEJIWYMH U CPABHEHME 3a/IaHHBIX
COOTHOILIECHUW Mexy HUMH). [IpoBepka runores

1. IIpoBepka rumoTe3sl O MNPSMOM MNPONOPLUUOHAIBHOCTH CKOPOCTH IIPM PABHOYCKOPEHHOM JBUXCHUHU
IPOMJEHHOMY ITyTH.

ogkowdE

DJIEKTPOMATHUTHBIE SIBJICHUS

MarunutHoe nose. Muaykuuss MaruutHoro noist. OQHOpOJHOE U HEOJHOPOJHOE MarHUTHOE Iosie. MarHuTHOE MoJie
Toka. OnbIT Dpcrena. MaruutHoe mosie npsimoro Toka. [IpaBuno OypaBunka. MarHuTHOE 10JIe TIOCTOSTHHBIX MarHUTOB.
MarnuTtHoe 1oJie KaTylku ¢ TokoM. Cuna Amnepa u cuna Jlopenya. 1lpaBumno neBoi pyku. MarHuTHbIN NOTOK. SIBNeHue
anexkTpoMarouTHol uHaykuus. Oneitel @apanes. [IpaBumno Jlenna. SIBieHre caMOMHIYKIIHH.

Konoencamop. Suepeus snekmpuueckozo noisi KoHoeHcamopa. DNEKTPOMAarHuTHEIE KonebOanus. KonebamenvHulil
KoHmyp. Inexmpoeenepamop. Ilepemennsviii mok. Tpancghopmamop. Ilepenada 31eKTpUIECKON SJHEPTUHN HA PACCTOSHUE.
DNEeKTPOMArHUTHOE T0JIe. DIEKTPOMAarHUTHbIE BOJIHBI U UX CBOWMCTBA. [Ipunyunst paouocesasu u menesuoenus. Bausnue
9JIEKMPOMACHUMHBIX USTYUEHUU HA IHCUBbIE OP2AHUSMBI.

CBer — anekTpoMarHuTHbele BoiHa. CKOPOCTh cBeTa. 3aKOH MpenomieHus cBeTa. llokazaTenb mpenoMIIeHHS.
Onmuueckue npubdopwl. Jucmepcust cperta. llsera ten. HWmmepgepenyus u ouppaxyus ceema. Crekrporpad u
criekTpockon. Turbl onTudeckux cnekTpoB. CHEKTpaAIbHBIN aHAIN3.

JlaGoparopHas pabota




1. N3yuenue siBneHUs 3EKTPOMArHUTHOM UHAYKIUU.

2. HaOntoienue CriomHoro u JIMHEMYaThIX CIEKTPOB UCITYCKAHUS.

HaOmronenne sBJIEHUNM M MOCTAHOBKA OMIBITOB (HAa KAUYECTBEHHOM YPOBHE) IO OOHAPYKEHUIO (haKTOPOB, BIHSIOIINX
Ha POTEKAaHUE JAHHBIX SIBJICHUU

1. HaOntonenue sineHust AUCTIEPCUU.

KBanToBbI€ siBJICHHS

Crpoenne atomoB. [Tnanerapnas moaens atoma. KBaHTOBBINM XapaKTep MOTJIOMIEHUS U UCITYCKAaHUS CBETa aTOMaMH.
JIuHelyaTeie CIEKTPHI.

Omnsite Pezepdopaa.

CoctaB atomHoOro aapa. [I[poToH, HEUTPOH U ANEKTPOH. 3aKOH DUHIITEWHA O MPONOPLUOHATBEHOCTH MACChI U JHEPTUU.
Hepexm macc u snepeus ceazu amomuvix s0ep. PammoaktuBHoCTh. Ilepmon monypacmana. 3aKkoH pajgrOaKTHUBHOTO
pacniana. Anbba-uznydenue. bema-uznyuenue. I'amma-uznydenue. M3otonbl. [IpoToOHHO-HEWTpOHHAS MOJENb Spa.
PannoakTrBHBIEC TIpEBpalllCHUs] ATOMHBIX Anep. SnaepHbie peakiuu. CoxpaHeHUE 3apsA0BOTO U MacCOBOTO YMCEN MPHU
SIIEPHBIX pEAKLMAX. DHEPrusi CBSI3U 4yacTUll B siape. TepmosimepHas peakuus. Mctounuku sHeprun CosiHIA U 3BE3.
Henenne simep ypana. llemnas peakuwms. SlnepHasi sHepreTuka. Jxosnozuueckue npooaemvl pabdomvl amoOMHBIX
anekmpocmanyuti. Jlo3umeTpusi. BausHue paouoakmueHvbiX U3IyYeHUull Ha HCueble OpeaHusmvl. DKCIIEPUMEHTATbHBIC
METO/bI UCCIIEIOBAHMS YACTHLI.

JlaGopaTtopHbie pabOTHI

1. N3mepeHre ecTeCTBEHHOTO PaAHaIlMOHHOTO (POHA TO3UMETPOM.

2. N3yuenwne nenenus sigpa atoma ypana mo (gororpaduu Tpekos.

3. N3ydeHne TpeKoB 3apsyKEHHBIX YaCTHIL IO TOTOBBIM (poTorpadusim.
[IpoBenenue NPsSMbIX U3MEPEHUN PU3MUECKUX BETUIUH

1. N3mepenne paanoakTUBHOTO (hOHA.

Crtpoenue u 3BoonuA BeesieHnou

["eonenTprYecKas U reJUoICHTPUYECKas CHCTeMbI Mupa. dusndeckas mpupoaa HeOecHbIX Tl COTHEYHON CUCTEMBI.
[Tpoucxoxnenne Conneunout cuctemsbl. [lmanetsl 1 Manbie Tena ConHedHo# cucteMbl. dusnueckas npupoaa CoyHIA U
3Be3a. Ctpoenue, uznyuenue u 3Bomtonus Comnia u 3Be31. Ctpoenune Bceenennoit. Dpomnronius Beenennoit. ['unoresa
bosbmoro B3peIBa.

3 TemaTHueckoe INJIAHUPOBAHUE C YKA3AaHUEM KOJIUYIECTBA 4aCO0B, OTBOJIMMbIX HA OCBOCHUE KaK/J10# TeMBbl.

7 kiaacce



No KonunuectBo Teopernueckue IIpakTnueckue
w/n HasBanue Tembl 4acoB 3aHATUSA 3aHATUS
®dusuka U (QU3MYECKHE  METOJBI 5 3 2
1. W3YUYEHUS IPUPOJIBI.
IlepBoHavanbHBIE CBEJCHUS 0 6 5 1
2 CTPOEHUHU BEUIECTBA.
3 Bs3aumonerncrsue Tei. 22 13
JlaBneHue TBEPABIX TEJI, KUJIKOCTEH M 20 13
4. ra3os.
5 PaboTa 1 MOIIIHOCTE. 15 9 6
5 HUtoro 68 43 25
8 kmacc
HasBamme TeMul KonnuecTBo TeopeTuueckue [IpakTryeckue
Ne JacoB 3aHATHSI 3aHATHSA
o/
1. TerutoBble SIBIECHUS. 14 10 4
HM3Mmenenune arperaTHbIX COCTOSIHUM
2. BEI[CCTRA. 11 7 4
3. DJIEKTPUUYECKHUE SIBICHUS. 24 17 7
4. DJIEKTPOMArHUTHBIC SBJICHUA. 2
5. CBeTOBBIC SBIICHUS. 2
6. [ToBTOpEHME. 1
7 Htoro 68 48 20

9 kiacce




No

KomunuectBo Teopernueckue IIpakTnueckue
I1/11 HasBanne Tembl 9acoB 3aHSATHS 3aHSATHS
1 MexaHn4yecKkoe IBHKCHUE TEIL. 15 11 4
2 BzaumoneiictBue Ten. 19 14 5
3 Mexannyeckue KoiaeOaHus 1 14 11 3
BOJIHEL.
4 DJIEKTPOMArHUTHOE TOJIE. 25 21 4
5 CrpoeHue aToMa U aTOMHOTO SiApA. 19 13 6
6 Ctpoenue u 3BostoLNs BeeneHHOoM. 6 5 1
7 [ToBTOpEHUeE. 4 1 3
8 Hroro 102 76 26




KanennapHO-TeMaanecxoe IJIAHUPOBAHUE

[Tpunoxxenue 1

7 kiacce
No Haspanwue paznena, TeMbl, ypoka DNEeMEHTBI COJIePKaHUS U3YIaeMOTo I[eMczHCTpauHM, Jara
- Marepuaia (pOHTANIBHBIN SKCTIEPUMEHT ITo dakTt
TUIaHY
du3uka u ee poJib B MO3HAHUHU OKpYKawmero mupa (5 1)
L Yro usygaer pusuka. Th npu dwusnka — Hayka o npupoje. Ousmueckue | «MEpTBas newisy, paspsi-1, «u3mom» 05.09
oOyueHuH B KaOuHeTe (PU3UKH. TeNna v siBJeHus. BelecTso. CTeKIISIHHOII TPYOKH B BOJE, II/IaBICHUE
HaGmronenue u onvcanue GU3MHECKUX CBEYH, TI0OBOPOT MAarHUTHO! CTPEJIKH,
sBeHnii. DU3HYeCKUe 3aKOHEL. 3BY4aHHIC KaMCPTOHA.
2. OCHOBHBIE METO/IbI H3yUYCHUS Hayunbnit merox mosHaxwst. Dusuuecknit Cexynnomep, IHuHEIKa, 08.09
SIBJICHU. OKCIICPUMCHT. MOJ_IeJII/IpOBaHI/Ie SIBIICHUN U TEPMOMETP, aMIIEPMETD;
00BEKTOB MpUpoabl. PHU3NIECKrEe BETUYHUHBI M3MepeHNe JTNHBI, BRIUUCIICHAE
1 UX U3MepeHne. MexayHapoiHas cucreMa TIoIAaM, 06BEMa.
€IIHUIL.
3. [TorpentHocT GU3HUECKUX TOYHOCTB ¥ TIOTPEIIHOCTD H3MEPEHHUIA. W3mepenne pa3MepoB Tei (ITHHEI, 12.09
BenuuuH. JlabopatopHas paboTa TeMIIepaTypbl, 00beMa KUIAKOCTH).
No 1 «Onpenenenue 1eHbI
JCTICHHUS U3MEPUTEITBHBIX
IPUOOPOBY.
4. dwusuka 1 TEXHUKA. ®wusnka u TexHuka. Ponb Gk B [Toptpersl yueHbIX, uzo0paxenus | 15.09
(hOpMUPOBAaHUN HAYYHOH KAPTUHBI MUpA. COBPEMEHHOM TEXHUKH.
Ponb ¢puzuku B hopmupoBaHnun
€CTECTBEHHOHAYYHOU IPaMOTHOCTH.
5. KonTponbHas padora Ne 1 19.09
«BBeneHue».
IlepBoHayasbHBbIE CBEIEHUS 0 CTPOEHUM BemlecTBa (6 1)
6. Crpoenue BemiecTBa. MoneKybl. Crtpoenne  BemiectBa. ATOMBI U | Pacummpenue mapuka, BOJbI, BO3/1yXa
MOJIEKYJIBL. MIpU HArpEBaHUU, EpeIUBaHUE 2.09
MNOAKPAIICHHON BOABI.
7. Juddysus B razax, KUIKOCTAX U Juddysus B razax, )KUAKOCTAX U PacnpocTpanenue 3amaxa,
TBepAbIX Tenax. bpoyHoBckoe TBEPABIX TelaX. bpOyHOBCKOE JABIKEHUE. | PACTBOPEHHE MApPTaHIIOBKH, MOJIENb 6.09
JIBUKCHHE. OpOYHOBCKOTO JABM)KCHUSI.




B3anMHOe nipuTsIKEHHE U

BsanmogneiictBue (MpUTSHKEHUE U

PazpeiB  mucra Oymaru, ciumnaHue

OTTAJIKUBAHUE MOJIEKYIL. OTTAJIKUBAHUE) MOJIEKYJI. IUIacTUJIMHA, HHHHHJIPISI CO CTpYIoMm, 9.09
OTPBIBAHUC CTCKIIIHHOU IIJIACTUHBI OT
BOJBI.
9. JlabopaTtopHas paborta H3mepenne auaMerpa pa3inuHbIX TEN. H3mepenune pazmepoB MajbiX TEJL
Ne 2 «3mepenue pa3mepoB 3.10
MAaJIBIX TeI.
10. Tpu cocTosiHus BelIecTBa. ArperatHble  COCTOSIHUSI ~ BemiecTBa. | M3ydeHue CBOWCTB TBEPABIX TeEI,
Pazmuune B CTpoeHMM TBEpIBIX TeEJ, | XKUAKOCTEH M ra3os. 6.10
JKUJIKOCTEU Y Ta30B.
11. [ToBTOpUTETHHO-0000MITAFOIITN
ypok 1o Teme «lIepBoHavanbHbIE 7.10
CBEJICHHUSI O CTPOCHHUH BEIIECTBAY.
B3aumoneiictBue Tea (22 u)
12. | MexaHHYECKOE IBHKEHHE. MexaHHUYeCKOE JIBIKEHHE. CkaTplBaHWE  IIApUKa, JBUKEHUE
OTHOCUTENHPHOCTh MEXaHUUECKOTO TENCKKA TI0 CTOJy W JIBIDKYIIEHCS 10.10
JIBUKEHUs. PaBHOMEpHOE 1 wiatrgopme, TpaekTopus Meja Ha
HEPAaBHOMEPHOE NMPSAMOJIUHENHOE JTOCKE.
JIBUYKECHHE.
13. CKopoCTb. dusznueckue BeEIUYUHBI, HeoOxoaumble | CkaTbiBaHHE MIapUKa C HAKIIOHHOMN
JUTSL OTIMCAHHUS IBUKEHUS U B3aMMOCBSA3b | IUIOCKOCTH PasHOro yKioHa, onpenenetue | 14.10
MEXIy HHUMH (IIyTh, CKOPOCTb, BpEMs cpenHel ckopoctu. MI3mepeHne CKopocTH
,Z[BI/I)KeHI/Iﬂ). PaBHOMEPHOI'O ABHMXKCHM.
14. | Pacuer nytr u BpeMenu apmwkeHus. | [Iyte. CxopocTh. Bpewmsi.
17.10
15. Pemenne 3amay «/IBrxenue tem». JlBwxkenne ten. Pabora ¢ rpaduxamu
3aBUCHMOCTHU ITyTH OT BPEMEHHU. 21.10
16. | sIBneHue HHEPIIUH. WNuepuus. bpycok Ha [BHXKYyLIEHCS TENEXKE,
JIBUYKCHHE TEJISKKHU I10 ECKY. e
17. B3aumopelictBue Tedl. B3aumonelictBue Tel. B3auMoaeiicTBUE ITOABMXHOIO TENA C
HEIMOABUKHBIM, CTOJIKHOBEHHE 11
TEJICKEK.
18. | Macca Tena. Macca Tena. JleMoHCTpanus pblYa’kHbIX BECOB.
10.11
19. | JlaboparopHas pabora Ne 3 «V3mepe-| M3mepeHue Macchl. N3mepenne maccel Tena. i1

HHC MACCHI TCJIa HAa PbIYAKHBIX BC-
caxi».




20.

IlnoTHOCTH BemiecTsa.

IlnoTHOCTE BeliecTsa.

Tena paBHOM Macchl U PaBHOTO

00BEMa. 17.11

21. | Jlabopatopnast pabota Ne 4 «M3mepe-| M3mepenue oobema Tena. N3mepenue oObema Tena.

HUE 00bheMa TeJay. 18.11

22. Pacyet macchl 1 00beMa Tea 1o Macca. ITnoTHOCTD. H3mepeHre 00BEMOB alIOMHHUEBOTO H
ero TUIOTHOCTH. CTalbHOTO OpYCKOB, BbluMclIeHHe wux | 1.12

MAcChl, POBEPKA C MOMOIIIBIO BECOB.

23. | JlaboparopHas pabota Ne 5 Ornpezenenue mI0OTHOCTH € TTOMOIIBIO H3mepenne  IUIOTHOCTM  BeHIeCTBa
«OmnpeneneHne MmIOTHOCTH BECOB M MEH3YPKH. TBEPJIOTO TeJa. 5.12
BEIIECTBA TBEPJIOTO TEJIA.

24. | Pemrenue 3amau «Bzaumozeiicteue | B3aumoseiictBue Te.

TE. 8.12

25. | KonrposnbHas padora Ne 2
«JIpmxenue ten. [I1oTHOCTHY. 1212

26. | Cwa. Cuna. EquHMIBI CHITEL

15.12

27. Cwiia TSOHKECTH. Cuma tsxectu. CBszb Mexay cuutoit | Ilagenue Ten, uccnenosanue

TSOKECTH M MACCOM Tea. 3aBHCHMOCTH OJHOMN (pHM3HUECKOit 19.12

BEJIMYMHBI OT APYTOH C MPEJICTABICHUEM
pe3yNbTaTOB B BUAE rpaduka MiH
TaOJIAUIIBI.

28. | Cwia ympyrocTH. Cuiia ynpyroctu. 3akon ['yka. OnpereneHne »KeCTKOCTH MPYKUHBL.
Hccrenosanue 3aBHCUMOCTH 22.12
JehopMaIrH MPYKWHBI OT CHJIBL

29. Bec tena. HeBecomocTs. Bec tena. HeBecomocTs. W3meHeHne Beca Tela TNPH  JIBHDKCHHH
BBEpX M BHH3, M3McHeHHe (GopMmbl Tema, | 26.12
PAacIoJIOKEHHOTO Ha OIIOpE WIIH TI0IBECE.

30. Juaamomerp. JlabopatopHas padota| JluHamomerp. Mi3amMepeHue CHibI. W3mepeHue CUIIBL
Ne 6 «I'pamyupoBanue npyxxunsl 1| OObsSCHEHHE YCTPOMCTBA U MPUHIIAIIA 9.01
HM3MEPEHHUE CHIT JUHAMOMETPOM)). JICUCTBUS TMHAMOMETpA.

31. | Cuna TpeHus. Cuna tpenusi. TpeHHe CKOIbKCHHMS. Onpenenenne kodGpuuuenta TpeHus

Tpenue nokos. Tpenue B npupoae u ckonbxxeHus. MccnenoBanne 9.01
TeXHHUKE. 3aBUCUMOCTHU CHUJIBI TPCHUA OT XapaKTepa
MMOBEPXHOCTHU, €€ HC3ABUCUMOCTHU OT
momanau. I/ICCJ'IeZ[OBaHI/Ie 3aBUCUMOCTHU
CHJIBbL TPCHUS OT CHUJIbI AABJICHHS.
32. PaBHOelicTBYyIOIIAS crita. PaBHOelicTBYIOIIAdA cuita. 3amMeHa NelCTBUS HECKOIBKMX MAIEHBKHX ot

TCJI1 OJHUM 6OJ'II>IJ_[I/IM, CIIOKCHHE CHII,
HAITPaBJICHHBIX B OJHY CTOpPOHY H B




pas3HbIE.

33. | Pemenue 3ana4. KpaTtkoBpemeHHast
KOHTpoJbHas padora Ne 3 «Cubl B 16.01
TIPUPOJIEN.
JlaByieHUe TBePABIX TeJl, :KUAKOCTel U ra3oB (20 )
34. | JlaBnenue. JlaBienre TBepAbIX TeI  EuMHMIBI | 3aBUCHMOCTD JaBJIeHMs TBEPHOrO Tela
U3MEPEHUS JaBJICHHUS. oT peiicTBytomeil cuiapl v miomamu | 19.01
OTIOPBIL.
35. | CrtocoObl yMEHBINICHHS 1 Crioco0Obl M3MEHEHUS JaBICHUS.
YBEIIUYCHHUSI IABJICHUS. 23.01
36. | JlaBienue raza. 3akoH [Tackais. JlaBiieHne )UAKOCTEH M ra30B 3aKOH PazmyBanne  BO3MYIIHOrO  INApHUKa,
TTackais. W3MEHEHWE  JIaBJIEHHUS  rasa  1pH 26.01
M3MEHEHUH ero 00bEMa 1 TeMIlepaTyphl,
nepeaadya MOaBJICHUA IKUAKOCTAMU U
razamu.
37. JlaBiieHue B )KMIKOCTH. JlaBlieHMEe KHJIKOCTH HAa JTHO M CTEHKH | 3aBHCUMOCTb JaBJICHHS B JKMIKOCTH OT
cocy/a. rIyOMHBI, OJMHAKoBoe jaBneHme Ha | 30.01
OJIHOM TITyOWHE B pa3HbIe CTOPOHBI.
38. | Pacuer maBieHUs )KUAKOCTH Ha qHO | J{aBiieHHe KUIKOCTH Ha JAHO W cTeHKH | OnpeseseHue AaBjIeHUs BOIbI HA THO
Y CTCHKHU COCYy/1a. cocyqa. cocyna. 2.02
39. | CooO0raromiecs Cocy/ibl. Coobmaromuecst Cocybl. PaBHOBecHE B COOOMIAIONIMXCSA COCYIaX
OJIHOPOTHOI u HeoxHopoaHoi | 6.02
JKUJKOCTEH.
40. | AtmocdepHOe qaBaeHueE. Bec Bo3ayxa. ATMochepHOE 1aBlICHHE. Ormpeienienre Maccsl BO3ayxa, (poHTaH,
MaraeOyprekue momymapHs, 9.02
CIIaBJIMBAHHUE TIACTHKOBOU OYTHLUIKH
aTMOC(EPHBIM JaBJICHHCM.
41. | U3mepenue atMochepHOro N3mepenune aTMoCchEpHOTro TaBICHUS. [TpuHIIAT NSHCTBUS MTOUIKU TS
JTABJICHMSL. OmneiT Toppudemn. bapoMmerp-aHepou1. | JKHBOTHBIX. 13.02
42. | AtmocdepHoe TaBieHUE Ha ATMochepHOe NaBlieHHE Ha Pa3lIMUHBIX | bapomeTp-aHepou], MaHOMETPBI: 1602

pasinyHbIX BeicoTax. [lopiiHeBoit
YKUJIKOCTHBII Hacoc.

BbICOTaxX. ['MIpaBIuvecKrue MEXaHU3MbI
(macoc).

JKUJIKOCTHBIA M METaITNUYECKU;
M3MepeHne aTMOC(hEepHOTO JTaBIeHUS
OapomeTpoM, U3MEHEHNE TTOKa3aHMH
OapomeTpa, TOMEMEHHOTO 0] KOJIIOKOI
BO3JIyIIHOTO Hacoca. [eiicTBytomias
MOJIeJIb Hacoca.




43. | 'mapaBnuuecKuii mpecc. I'mapaBinyeckre MeXaHU3MBI (TIpecc). JleficTBre MOJENN TMAPABINYECKOTO
npecca. 23.02

44. | Pemenue 3anay «JlaBneHne. JlaBneHune Ten.

26.03

45. KonTponbshas padora Ne 4

«JlaByieHre B KUIKOCTH U Tra3em. 29.03

46. JlelicTBue KUIKOCTU U ra3a Ha JaBienne kuakoCTM W rasa Ha | 3meHeHue BEca TeNa  1IpH

MOTPY>KEHHOE B HUX TEJO. NOTPY>KEHHOE B HUX TeJO0. ApPXHMEIOBA | MOTPY>KEHUU B KUIKOCTb. 3.03
cuIIa.

47. | BakoH Apxumesa. 3akoH Apxumea. OmnbIT ¢ BeAEpKOM ApXuMesa. 6.03

48. | Jlaboparopuas paborta Ne 7 N3mepenne BHITAIKMBAOIIEH CHJIBL. Onpeienienne BBITATKMBAIONIEH CUIIBL,

«Ornpesienienne BHITATKUBAIOIIE JEHCTBYIOMICH HA OTPY/KEHHOE B 10.03
CIUTBIY. XKUIKOCTH Teno. MccnenoBanue

3aBUCUMOCTH BBITAJIKUBAKOIICU CUJIIbI OT

o0BeMa Morpy>KeHHON 9acTH OT

INIOTHOCTH XHUAKOCTH, €€ HE3aBUCHUMOCTH

OT INIOTHOCTH U MACChI T¢€Jia.

HccnenoBanue 3aBUCHMOCTH Beca Tena B

XKHUIKOCTH OT 00BeMa TOTPYKEHHOM

qacCTH.

49. IInaBanue temn. Yenosue nnasanus men. [InaBanue Ten Ha pa3HOW TIIyOWHE,
Habmronenve u onmycaHueryiaBaHus Tel, 3aBUCHAMOCTb ~ [OBEICHMA  TCla B 13.03
0OBsCHEHHUE SBJICHUS HA OCHOBE 3aKoHa | KMAKOCTH 0T COOTHOMICHHMS — HMX
Apxumesa. IJIOTHOCTEH.

50. JlaGoparopnas padota Ne 8 «Bseisic- | Habmromenue u onucaHueruiaBanus Tedl. KonctpyupoBanue apeomerpa u

HEHHE YCJIOBHI TTABaHUS TEIT B WCIIBITAHKE €ro paboTHl. 17.03
KHUJIKOCTHY.

51. | TInaBanue cymoB. Bo3ayxormiaBanue. | [LnaBaHue Tl U Cy/I0B. KoHcTpynpoBaHue MOIETH JIOIKH C
BOS,ZLYXOHJ'IaBaHI/Ie. SaHaHHOﬁ Irpy3010AbEMHOCTBIO. 20.03

52. | Pemenue 3anau «Cuna Apxumena». | 3akoH Apxumena. [lnaBanue tei. 204

53. | KonrponbHas padora Ne 5 «Cuna 6.0

Apxumena».

Padora u mouHocThb (15 u)




54. Mexannyeckas padora. Mexanudeckas pabora. Onpenenenue paboTsl IpU MOABEME 17.04
Opycka Ha 1 M 1 paBHOMEPHOM €0
TIIEpEMENIEHUH Ha TO K€ PACCTOSHUE.
55. MOIIHOCTb. MOIIHOCTb. OnpenenceHre pabOThl U MOITHOCTH, 20.04
pa3BrUBaeMoi Ipu X0160€.
56. [TpocTeie MexaHu3MBbI. Phryar. ITpocteie Mmexanu3mbl. Perdar. PaBHoBecue | Peruar, 010k, HaKIIOHHAS TITIOCKOCTH, 24.04
CHJI Ha pbiyare. Pbruary B TeXHHKE, OBITY U | BBISICHCHHE YCJIOBHUS PAaBHOBECHS
TPUPO/IE. phlyara.
S7. MOMEHT CHJIBI. MOMEHT CHJIBI. OmnpeeneHre MOMEHTA CHITBI. 27.04
58. JIaboparopnas padora Ne 9 VYcnoBus paBHOBecHs TBepIOro Tena, | [IpoBepka ycinoBusi paBHOBECHS 01.05
«BblIsicHEHHE YCIOBUS PABHOBECHST | MUMEIOIIETO 3aKPEIICHHYIO OCh IBHKCHHUS. | phldara.
pBIYaray.
59. Brok. [ToaBIKHBIE M HETIOABH)KHBIE OJIOKH. V3MeHeHue HanpaBjieHus aeictus cuisl | 04.05
HCIIOABUXHBIM 6HOKOM, BBIMI'PBIIT B CUJIC
W MPOUTPHIII B PACCTOAHUU ITOABUKHOI'O
OJoKa.
60. «30I10TOE TIPABHJI0» MEXaHHKH. PaBenctBo pabor mpu HCHONb30BaHHK | PaBeHCTBO paboOT mpH Mcmosbp3oBanuu | 08.05
MPOCTBIX MEXaHNW3MOB («30JI0TOE MPABUIIO | MPOCTHIX MEXAHU3MOB M 0€3 HUX.
MEXaHUKI).
61. KII/JI. JlTabopatopnas padora Ne 10 | Koapdurenr  monesnoro  jneiicteus | KonctpyupoBanue HakoHHo# | 11.05
«Onpenenenue KII/I npu nogseme MEXaHWU3Ma. IUDIOCKOCTA C 3aJaHHBIM 3HAYE€HUEM
110 HAKJIOHHOM TIJIOCKOCTH. KII.
62. Pemenne 3aad Ha onpeneneHue [pocteie mexanm3mbl. Koaddurment 15.05
KITI mpocThIX MEXaHU3MOB. OJIE3HOT'O ICUCTBUA MEXaHu3Ma. [Jenmp
msiicecmu mejd.
63. Oueprusi. [IpeBpaiienue o1HOro Oueprus. [loreHnuanpHas u KuHeTndeckas | Cosepmenne paborsl  magarommm U | 18.05
BUJIa SHEPTUH B JIPYTOH. oHeprus. llpeBpamienne oaHOro Bhpa | ABHAYLMMCA  TCIAMH,  CKATHIBAHHE
MEXaHUYECKOW SHEepruu B Apyroil. 3akol | [APUKa C PasHOW BBICOTHI M CPABHCHHC
COXpaHeHMs  TOJHOH  MexaHudeckoif | PA0OT, TpOM3BENCHHBLIX WM. Ilepexon
SHEpIHUN. SHEPTHUU IIpU KoJeOaHusIX Tejla Ha HI/ITI/IV,
pacKpy4YMBaHHWE TPYKAHBI  3aBOJAHOMN
WUTPYIIKH.
64. Pewrenue 3anau «Padora u PaboTa 1 MOILIIHOCTS. 22.05
MOIITHOCTBY.
65. Pemenue 3amau «/IBmxeHue u
B3aMMOJICHCTBHE TEID). 24.05
66.

I'ogoBas IIPOMECIKYTOYHAA




aTTeCTallMs: KOHTPOJIbHAsE paboTa. 25.05
67. | IIpakTH4eCcKOE 3aHITHE HA
- 29.05
68. | [ToBTOpUTEIEHO-0000MIIAIOIINI
ypok "®uznueckuil ayKumoH". 30.05
8 kiace
Ne Jara
/11 Tema ypoka JJIeMEeHThI coacpiKaHus I[eMOHCTpaHHH, 1o -,
H3y4aeMoro MaTepuajia OHTAJIbHBIH IKCMEPUMEHT
y P bp p iaHy | ¢akry
TenJioBbie siBjieHus (14 4)
1. | TemnoBsle ABJICHHUS. Crpoenne BemecTsa. TemmoBoe ABIKEHME Monenu CTPOCHHS ra3oB, 03.09
aTOMOB W MOJIEKYJI. MoJienn cTpoeHust ?ZIHKgCT:H ¥ TBCPJIBIX TCII.
9 MOMETP.
ra30B, )KUJKOCTCH U TBEPJIBIX TEIL P P
TermnoBoe paBHOBecue. Temneparypa.
CBs13b TEMIEPaTyphl CO CKOPOCTHIO
Xa0TUYECKOTO TBUKEHUS YACTHII.
OObsicHEeHHEe yCTpOWCTBA W TPHUHIMIA
JIEWCTBUSA TEPMOMETPA.
2. BuyTpennsist sHeprusi. BuyTpenuss sneprusi. [IpeBpaienue 3HEPTrUn OPH 06.09
NaJIcHUY TEHHUCHOTO Msi4ya U
3. CnocoObl M3MEHEHUs BHYTpeHHEH | PaGoTa M Terionepeaada Kak crocoObl N3menenne BHyTpeHHEH SHEPTUU 10.09
SHEpruy. M3MEHEHUSI BHYTPEHHEH SHEPTUM Tea. HPOBOJIOKHA HArpeBaHMUEM B IOPAICH
BOJIC ¥l TIPU CTHOAHUU-PA3THOAHNH.
4. BuIpI TEmIonepeaumn. TennonposoaHocTs. KonBekuus. TermonpoBoaHocTs MeTannuyeckon | 13.09

Wznyyenue. Habnmionenue u onucanue
Pa3JIMYHBIX BUAOB TEIJIONEPEAAUH;
00BsICHEHHE DTUX SIBJICHHUI Ha OCHOBE
IpeICcTaBIeHu 00 aTOMHO
MOJIEKYJIIPHOM CTPOCHMH BELIECTBA.

IIPOBOJIOKH C KHOIIKAMH, BOJIbI B
poOHpKe; TEMOHCTpAIUs
KOHBEKIIUH B JKUJKOCTH;
TEMJIONPUEMHUK.




5. Oco0eHHOCTH Pa3IMYHBIX BUJIOB IIpoBenenue npocThiX HU3MIECKHX Habmonenue 3aBUCUMOCTH 17.09
TCIUIONCpCAavuu. OIIBITOB M 3KCIIEPUMEHTAJIbHBIX TEMIICPATYPhL OCTLIBaIOH.[efI BOABI OT
MCCIIEI0BAHUITIO BBISBICHUIO Bpemeny. IIpoBepka rumnoresst o
3aBHCHMOCTH TEMIIEPATyphl ocThIBatomeii | HCHHON 3aBUCHMOCTH JUIHHEL
CTOJIOMKA JKUJIKOCTH B TPyOKE OT
BOJIBI OT BPEMEHH.
TEMIIEPATYPHI.
6. IIpumeps! Temonepeiayy B IIpumeps! Temonepenaun B npupoxe u| Kamopumerp. 20.09
IprUpoacC U TCXHUKCE. TEXHUKE.
7. KonuuecTBo TemioTsl. Ko14ecTBO TEMIOTHL. 24.09
8. Pacuer konmdecTBa TEIUIOTHI. VaenpHas TEMIOEMKOCTD. 27.09
9. JIaGoparopnas pabora Ne 1 N3mepeHne TeMiepaTypsl. Onpenenenne konmuectsa terwiotsl. | 01.10
«CpaBHEHHE KOJIMIECTB TETUTOTHI W3mepenue TeMnepaTypel.
TIPY CMEIIIMBAHUN BOJBI Pa3HOMN
TEMITEPATyPhI».
10. JlabopaTtopHas pabora Ne 2 H3mepenne yaenbHON TEMI0EMKOCTH. N3mepenne TemmepaTypsl. 04.10
«M3mepenue yaenbHOM OnpeiesieHre yaeabpHoM
TEIUIOEMKOCTH TBEPJIOTO TEJIa. TEIIOEMKOCTH.
11. DHeprus TOIIHBA. VieNbHAs TEIIoTa CropaHus TOTUIHBA. 08.10
12. 3aKOH COXpaHEHMA U IPEBPALICHH | 3aKOH COXPaHEHUS U NPEBPALEHHs Mastauk MakcBeria. 15.10
SHEPruu B MCXaHMYCCKUX U TCIVIO- | sHeprur B MEXaHUYECKUX U TEIUIOBBIX
BBIX TIpoIleccax. Mpoleccax.
13. Pemrenue 3amau «KonuuectBo KonuyecTBO TEIIOTHI. 18.10
TEIUTIOTBI.
14. Kontponbhas padora Ne 1 22.10
«TenoBble SIBICHUS.
HN3MeHeHne arperaTHbIX cocTosinuii Bemecrna (11 4)
15. ArperaTHble COCTOSHUS BELIECTBA. | Mojenu CTpOeHHMs Ia3oB, >KUAKOcTel u| Mojenu cTpoenus rasos, xujakocreil | 25.10
TBEPABIX TEI. 1 TBCPABIX TEIL.
16. [InaBnenue Temn. V 1enbHas TEIoTa IUIABJICHUS. [TnaBnenue kpucrananueckoro tena. | 29.10
OObscHeHUE SBICHUIL: IABJICHUE U
KpHUCTAILTU3AIIHS.
17. Pemenue 3anau «[lnaBienue. VY AenbHas TEIUIOTA TUIABJICHUSL. 01.11




18. Hcnapenue. Hcnapenue u koHzaeHcaius. [lorsomeHne | 3aBUCHMOCTh CKOPOCTH MCTIAPEHHUS OT 05.11
SHEPruM P UCIIAPEHUH KUIKOCTH U IIomanyu IOBEPXHOCTH, TEMIIEPATYPEI,
BBIZIEJICHHUE €€ HpI/I KOHIECHCAIINHN Hapa BCIICCTBA, HAJINYHA BCTPA, OCTHIBAHUC
JKUAKOCTH IIPpU UCIIAPCHUU.
19. Kunenue. Kurienue. 3aBUCMMOCTb TEMIIEPATYPbI JleMOHCTpaIyst KUIIEHHS BOJIbI B 08.11
KUIICHUS OT JABJICHUSL. Y [e/IbHas TerioTa | KOJIOe.
napooOpa30BaHuUs U KOHJCHCALINH.
20. Pemenue 3anay [TapoobpazoBanue. 12.11
«ITapoobpazoBaHuey.
21. BnaxxnocTs Bo3ayXa. BiaxxHOoCTh BO3yXa. Ompezenenye OTHOCUTENLHON 15.11
N3mepenne BIaKHOCTH BO3TyXa. BJIAYKHOCTH.
ObvscHenue ycmpouicmea u NpuHyuna
oelicmeust ncuxpomempa.
22. JIBUrarenb BHyTPEHHETO Cropanus. | PaboTa ra3a npy paciidpeHuu. Mojens gBuTaTess BHYTPEHHETO 26.11
[IpeoOpa3oBaHust SHEPTUH B TEIJIOBBIX CropaHus.
MallMHax (JBUTaTeIh BHYTPSHHETO
CrOpaHus).
23. [Taposas Typ6una. KIIJ] rennosoro | [IpeoGpa3oBaHus SHEPTHHU B TEIIOBBIX Monens napoBoil TypOHHBI. 29.11
JABHTATENS MalIUH. MaIrHax (mapoBasiTypOrHa, peaKTUBHBIN
npurarens). KI1J] TeroBoit MariHel.
Oxonoeuueckue npoodiiemvl UCHONb308AHUS
Menio8bIX MAWUH.
24. Pemtenue 3amay «®a3oBeie 03.12
TIePEXOJIBbIY.
25. KonrponbHas padora Ne 2 ArperaTHbie COCTOSIHUS BEIIECTBA. 06.12
«/3MeHenune arperaTHbIX
COCTOSIHUM BEILIECTBAY.
DileKTpuuecKne siBjaeHus (24 1)
26. DIIeKTpHU3aus TEJL DneKTpu3anys bu3HIeCKUX Ten. | DNeKTpusanus TpenueM, ausHueM, | 10.12
Bzaumopeicteue 3apsokeHHbIX Teil. JIBa | COIPUKOCHOBCHUEM.
poJia SIEKTPUUECKUX 3apPSIOB.
27. DIEKTPOCKOIL. J1enMMOCTb 3IEKTPUYECKOTO 3aps/a. Dnekrpockon. Jlenenue 3apsna. 13.12

OneMEHTapHBIN NEKTPUUIECKUH 3apsi.
[IpoBogHMKY, TOTYITPOBOJHUKY U
M30JISTOPBI AIEKTPUUECTBA. DIEKTPOCKOII.




28. DEKTPUYECKOE TIOJIE. DIEKTPUUECKOE MOJIe KaK 0COOBIN BU]T CynraH4uky B yeKTpudeckoM mose. | 17.12
Martepun. Hanpsoicennocms
a7IeKmpuyecko2o noss. Jlencrteue
AMEKTPUICCKOTO TTOJISI HA AIIEKTPUICCKUE
3apsIbl.
29. CrpoeHune aToMOB. CrpoeHHe aToMOB. Mogzenu atomoB. 20.12
30. OOBsICHEHUE DIEKTPHUCCKHIX 3aKOH COXPaHECHHUS YICKTPUIECKOTO DIIeKTpHU3aIus JIEeKTPOCKOoIa 24.12
SABJICHUU. 3apsa. O0bBsIcCHEHUE JIEKTPU3ALUH TEIN. BJIMAHUEM, COIPUKOCHOBCHUCM.
31. OO6o6maromuii ypok DNeKTpU3alys TEl. 27.12
«ONEKTPU3AIHS TEI.
32. DIIEKTPUYECKHI TOK. DeKTPHUECKHiA TOK. 31.12
33. DIieKTprudecKasi Iemb. W CTOYHUKH ITEKTPUYECKOTO TOKA. Cocrapisromue JJIEKTPHIECKON 10.01
DNeKTprUYecKas LIeTb U €€ COCTaBHbIE HEIH.
YJaCTH.
34. DIEKTPUYECKUI TOK B PA3HBIX HanpaBnenue u nerictBus DIIeKTPOoIHN3, Ta30BBIM MPOOOH 14.01
cpcaax. aneKkTpudeckoro Toka. Hocurenn (Ipr0Op BBICOKOTO HAIPSDKCHNS).
ANEKTPUYECKUX 3apsi/I0B B METaJUIax.
35. Cuiia ToKa. Cwua Toka. 17.01
36. Jlaboparopnas pa6ora Ne 3 «C6opka | MI3mMepeHne CUIIbl TOKA. COopKka JIeKTPUUYCCKON CIH U 21.01
AIIEKTPUYECKON LIEMU U U3MEpEeHUe U3MEpEHHUE CUIIbI TOKA B €€
CHJIBI TOKA Ha €€ Pa3JInYHbIX pa3IMYHBIX yYacTKax.
Y4acTKax».
37. DIEeKTpUYECKOE HAIIPSIKEHUE. DIIEKTPUYECKOE HATIPSDKEHHE. HccnenoBanue 3aBUCUMOCTH CHIIBI 24.01
TOKa Yepe3 JaMIOYKy OT
JATTNA\ oI a
38. JlaGoparopnas padota Ne 4 H3mepeHre HampsHKeHusL. N3mepenune nanpsokenus. [Ipoepka | 28.01
«M3mepeHne HanpsbKeHus Ha TUIIOTE3bI: IPU MOCIEA0BATEIHHO
Pa3IMYHBIX Y4aCTKax IeTn». BKJIFOUEHHBIX JIAMIIOYKH U
MIPOBOHHKA WIIU JABYX MPOBOJIHUKOB
HANPSDKEHUS CKIIaIbIBATh HENb3s
(MOXHO).
39. DNEeKTPUYECKOE CONMPOTUBIICHUE. DIIEKTPHYECKOE COMPOTHBIICHUE OO6HapyxeHre 3aBUCUMOCTH 31.01

IIPOBOJHUKOB. EJJMHUIIBI COIPOTUBIICHUS.
VY nenpHO€E CONPOTUBIICHUE.

COIIPOTUBJICHUA IIPOBOJAHHUKA OT €TI0
napamMeTpOB U BCIICCTBA.




40. Peocrar. Jlabopatopnas padora Ne | Peocrarel. U3MepeHue CUibI TOKA. W3mepenue CUIlbl TOKA U €T0 04.02
5 «PerynupoBaHue CHIIBI TOKA peryJIupOBaHHUE.
peocTaTom.
41. 3akon Oma Juist y4acTka IerH. 3aBUCHMOCTH CHJIBI TOKa OT Hanpspkenust. | Mccnenoanue sapucumoctu cunbl | 07.02
3akon Oma 1St y9acTKa IeTH. TOKa 9€pe3 NPOBOJHUK OT
HAIPSDKEHUS.
42, JlaGoparopnas padota Ne 6 N3mepenue 35eKTpuueckoro N3mepenne conpoTUBICHUSI. 11.02
«OrmpeneneHne CoOmpoOTUBICHUS CONIPOTHBIICHHS.
MTPOBOIHHUKA TIPY TTOMOIIIH
amMIepMeTpa B BOJIbTMETPAY.
43. Bunbl coennHeHns NpoBOAHUKOB. | [TocimenoBaTebHOE COEIMHEHNE ITpoBepka mpaBuia cioxeHus TokoB | 14.02
MIPOBOTHUKOB. HapaﬂHeHBHOG Ha ABYX IapaJuICJIbHO BKIIIOYCHHBIX
COEIMHEHNE TIPOBOTHUKOB. PC3UCTOPOB.
44, Pemenue 3ana4 «CoequHeHne CoeMHEHNE TIPOBOTHUKOB. 18.02
MTPOBOTHHUKOBY.
45. Paborta 1 MOIIHOCTh Pabora 35eKTprIecKoro moJst mo 21.02
SJICKTPUYICCKOT'O TOKA. MEPEMEILIEHUIO DIIEKTPUUECKUX 3apPAI0B.
46. Jlaboparoprast pabora Ne 7 H3mepenne paboThl ¥ MOIHOCTH N3mepenne pabOTH 1 MOITHOCTH 04.03
«/3MepeHne MOLIHOCTH U PabOTH | 371eKTPUYECKOro TOKA. JNEKTPUYECKOrO TOKA.
B DJICKTPUYECKOM JIAMIIE).
47. 3akon Jlxoys-JIenna. HarpeBanue npoBOTHIKOB HarpeBanue mpoBoIoKH mpu 07.03
DJIEKTpUUECKUE HArpeBATEIbHbIE 3JIEKTPUYECKUM TOKOM. 3aKoH J[koyis - HPOITyCKaHMH 4€PE3 HEC TOKA.
pUOOPBIL. JleHn@. DIeKTPHYECKHUE HArPeBaTeNbHbple | DY IEKTPOYANHHIK, JIIEKTPOYTIOT.
U OCBETUTENbHBIE TPUOOPHIL.
48. Kopotkoe 3ambIkanue. KopoTkoe 3aMbIKaHuME. KopoTtkoe 3aMbIkaHue. 14.03
[Ipenoxpanuremnu.
49, Kontposnbhas pabora Ne 3 18.03
«DNEeKTPUUECKUN TOK.
JJleKTpOMarHuTHble sisjienus (7 4)
50. MarauTHoe Iole. MaruutHOe mojie. MarHuTHOe ToJie ToKa. | B3auMoaencTeue MarHUTHOM 21.0

OmnelT Opcrena.

CTpPEeJIKU C MarHuTaMHu,
MIPOBOJHHUKOM C TOKOM; (popma
MarHUTHBIX JTHHHUNA (KeNe3HbIe
OTHJIKM B MAarHUTHOM TIOJIE).




51. OnexrpomarHut. JlaboparopHas DNeKTPOMAarHuT. MarHuTHOE MoJe COopKka JIeKTpOMarauTa u 25.0
pabora Ne 8 «COopka KATYIIKH C TOKOM. UCIIBITAaHUE €0 JACHCTBUA.
3JICKTPOMArHUTa U UCIIBITAHUE €TI0
JICUCTBUSD.
52. [IpuMeHeHHEe PIEKTPOMArHUTOB. [IpuMeHeHue >IEeKTPOMArHUTOB. Moenb 3JIeKTPUYECKOTO 3BOHKA, 28.0
tenerpada.
53. ITOCTOSIHHBIE MATHUTEL. MaraurHoe 1oJe IOCTOSHHBIX MarHuToB.| B3anmoselicTBre MarHuToB. 01.0
MarauTHOE 1oJIe 3eMIIH.
54, JleficTBHE MarHUTHOTO ITOJISI Ha JlelicTBME MarHUTHOTO MTOJIS HA HccnenoBanue sBIeHUS 04.0
IMPOBOAHHK C TOKOM. MPOBOJHUK C TOKOM U ABUKYLIYIOCS B3aHMO,Z[eI>iCTBHfI KaTylIKHu ¢ TOKOM
3apsHKEHHYIO YacTHILY. 1 MartuTa.
55. Ycrponcrso Onekrpoasurarenb. OObsICHEHUE W3ydeHne 2IeKTpuIecKoro 08.0
BJIEKTPOM3MEPUTEIBHBIX IPUOOPOB. | ycTpoiicTBa M MPUHIIMIIA ASHCTBUS JIBUTATENsl OCTOSHHOTO TOKa (Ha
aMIiepMeTpa U BOJIBTMETpA, MOJIEITH).
INEKMPOOBUSAMEIIAL.
56. KontponpHas padora Ne 4 15.0
«DJIEKTPOMATrHUTHBIC SBIICHUS.
CgeTtoBble aBJjieHus (7 1)
o7. W cTOYHMKY CBETA. CBeT — 3IIEeKTPOMarHUTHBIC BOJTHA. [TpsimonuneitHoe pacnipoctpanenue | 18.04
Hctounnku cBeta. 3akoH CBCTA.
PSIMOJIMHEHHOTO PacIpOCTPAHCHHUS
cBeTa.
58. Orpaxenue cBera. [Tnockoe 3aKkoH oTpaxkenus ceera. I[lnockoe Habutoenue sBIEHUS OTPAKEHUS 22.04
3epKa’o. 3epkaiio. M3o0pakeHue npeamera B cBeTa. OTpaKeHHE B IIIOCKOM
3epKale. 3CpKaie.
59. IIpenomnenue ceera. 3aKOH MPEIOMJICHUS CBETA. H3mepeHue yrioB NaacHus 1 29.04
npenomiieHus. HaOmronenue
SIBJICHUS TIPEJIOMJICHUS CBETA.
HMccenoBanue 3aBUCUMOCTH yTila
NPEJIOMJICHUS OT YTJia MaJICHHUS.
60. JIUH3EL JInn3bl. @OKYCHOE pacCTOSHUE U N3mepenne dokycHoro paccrossaus | 02.05

OIITHUYCCKas Cujia JUH3bI.

JINH3EI. Onpez[eneHI/Ie OINTHYECKOMN
CHJIbI TUH3BI.




61. N300paxenns, 1aBaeMble TMH30H. | M300pakeHue MPEAMETa B IMH3E. OreHka CBOETo 3peHUs U TT0I00P 04.05
Onmuueckue npubopwi. I'na3 xax 04KoB. KoHCTpyHpoBaHHe MOzEIN
OIITHYECKAast CHCTEMA. TCICCKOIIA.
62. JlaGoparopnas padota Ne 9 N3mepenne GOKYyCHOTO PacCTOSTHUS N3yuyeHue cBOWCTB M300paKCHUS B 06.05
((HOJIyquI/Ie I/I306pa>KeHI/I$[ IIpu CO6I/IpaIOHIeI7I JINH3BIL. JINH3axX.
TTOMOIIH JIMH3bD».
63. Pemenue 3amau «I'eomerpuyeckas | M3o0pakeHue nmpeaMera B 3epKaie u 08.05
OIITHKAY. JIMH3E.
64. Pemenne 3anau « BHyTpeHHsS 13.05
SHEPTHUD).
65. Pemenue 3a1a4y «DIIEKTpUICCKHEC 16.05
SIBIICHHSD».
66. Pemrenne 3amau « MarautTHoOE 20.05
oJIey.
67. I'omoBast mpoMeKyTOUHAs 23.05
aTTeCTaIysl: KOHTPOJIbHAs padoTa.
68. [ToBTOPHTENBHO - 000OMIAIOIIHI 27.05
YPOK 3a TOI.
9 kyacc
Ne Tema ypoka DJIeMeHTHI coJepKaHus JlemoncTpammm, Hara
n/m M3y4yaeMoro Matrepuaja ¢poHTAIBHBII IKCHIEPUMEHT Io 1o
mwiany| ¢akry
Mexanuyeckoe aBu:kenue teJa (15 4)
Uro m3ydaeT MeXaHHKa. MexaHHYECKOE ABHKEHHE. 03.09
1. MarepuanbHasi TOUKa KaK MOJICITh
¢usndeckoro tena. Cucrema orcyera.
Tpaexropus. I1yTs. [1yTh. ®U3nUECKUE BENUUNHBI, 05.09
2 [epemernenue. HEOOXOIUMBIE JIJISl ONTUCAHUS JIBHKCHUS U
' B3aUMOCBSI3b M1y HUMU (IIyTh,
MepeMeIIeHuE).




Ormpenenenne KOOPAUHATEI KoopauHatel MaTepruaabHON TOUKH. 07.09
3. JABHIKYIICTOCS TCIa. Hanpasnenue nepemenienust, npoeKuus
BEKTOpA.
CKOpOCTb. dusnyeckne BEINYNHBI, HEOOXOIUMEIE 10.09
4 JUTSL OTIMCAHMSI IBH)KCHUS M B3aUMOCBSI3b
' MEXTy HUMH (CKOPOCTh, BPEMSI
JIBUKEHUS ).
ITepemenenne npu PaBHOMEPHOE NPSAMOJIMHENHOE 12.09
5. MIPSIMOJTMHEHHOM PaBHOMEPHOM JBUOKEHUE.
JIBYKEHUH.
I'paduixu 3aBUCUMOCTH du3nyeckne BEIIMINHBI, HEOOXO0INMbIC 14.09
KMHCMAaTHYICCKUX BCJH/I‘H/HE oT JJIs1 OMMCAHUS IBMKCHHUS U B3aUMOCBSI3b
6. BPEMEHH IIPHU HPSIMOTHHEHHOM MEXKTy HIMH (ITyTh, IEPEMELLICHHE,
PaBHOMCPHOM JBIDKCHIH. CKOPOCTb, BPEMSI IBUKECHHUS ).
VYckopenue. [psmonuneiinoe PaBHOYyCKOpEHHOE MPSAMOIMHEHHOE 17.09
PaBHOYCKOPCHHOC IBHUIKCHHC. nBIKeHne. Ou3ndecKrne BETNUNHEL,
I HEOOXOIUMBIE ISl ONTUCAHUS JIBHKCHHS U
B3aMMOCBSI3b MKy HUMU (YCKOPEHHE).
CKOpOCTh MPSIMOJTMHEHHOTO YpaBHEHHE CKOPOCTH PABHOYCKOPEHHOTO 19.09
8. PaBHOYCKOPEHHOT'O JIBUYKCHUSI. JBYDKEHHSL.
I'padux crkopoctn.
9 [Tepememnienue npu [Tepemenienue paBHOYCKOPEHHOTO 21.09
: PaBHOYCKOPEHHOM JIBMYKCHHUH. JBUKEHUS.
[Tepememnenue Tena npu dusnyeckue BEIMYUHBI, HCOOXOUMBIC HccnenoBanue 3aBUCUMOCTH Iy TH 24.09
MPSMOJIUHEHHOM JUTSL OITUCAHMSI JIBHYKECHUS ¥ B3aUMOCBSI3b | OT BPEMEHH IIPU PABHOYCKOPEHHOM
10. PaBHOYCKOPEHHOM JBM)KCHUHU MEXTy HUMH (ITyTh, IEpEMEIICHHE, JBHKCHUH 0e3 HadalIbHOM
0e3 HayaJIbHOW CKOPOCTH. CKOPOCTh, YCKOPEHHE, BPEeMsI JABHIKEHHSI). | CKOPOCTH.
JlaGoparopnas padora Ne 1 Wsmepenne pU3NUECKUX BETMUYNH: H3MepeHne cpeqHel CKOpOCTH 26.09
«Hccnenopanyie paBHOYCKOPEH- BPEMEHH, PACCTOSHUS, CKOPOCTH, ABIDKEHUSL. VIsMepeHne yCKOpeHns
HOT'O JBIKEHHS 0€3 HauyaJbHOU YCKOPEHHSL. pHaCiPJII‘;yCKOpeHHOFO ABHKCHUSL.
CKOPOCTH. JIOBAHUE 3aBUCUMOCTH CKOPOCTH
11. OT BPEMCHH H ITyTH IIPH

PaBHOYCKOPEHHOM JIBYKEHHH.
[TpoBepka runoresnl 0 MPSIMOU
MIPOTTOPITUOHATBHOCTH CKOPOCTH ITPU
PaBHOYCKOPEHHOM JBMKEHUH
MPOUIEHHOMY Ty TH.




Pemrenue pacueTHsIx u
rpapu4ecKuX 3aj1a4 Ha

dusznueckue BCIIMYHHBI, HCO6XOIII/IMBI€
JJIs1 OIIMCaHHUA IBMKCHUS U B3aUMOCBA3b

29.09

12. | mpamomuueiinoe MEXAy HUMH (I1yTh, IEPEMEILECHUE,
PaBHOYCKOPEHHOE IBIDKCHHC. CKOPOCTb, YCKOPEHHE, BPEMs JIBUKEHHS).
OTHOCUTENHHOCTD JIBMYKCHUSI. OTHOCHUTETHHOCTh MEXaHUIECKOTO 01.10
13. JIBYOKEeHUs. [ eoyenmpuueckas u
2eIUOYEHMPUUECKAsl CUCEMbl MUPA.
14 Pemenue 3anau «/[Bmwkenue Buabl MexaHM4EeCKOro ABIKEHUS. 03.10
' TE.
KonTpomnshas padora Ne 1 06.10
15. | «JIBmxenue Ten».
B3aumoneiictBue e (19 u)
[Tepserit 3akoH HproToHA. TepBbIii 3ak0H HBIOTOHA 1 HHEPLHS. JIBr>xeHue OpycKka Ha TENEekKKe MIpU 08.10
16. TOPMOXCHHH U PABHOMEPHOM
JIBHOKEHUH.
17 | Bropoii saxon Herorona. Macca Tena. Cuna. EauHUITE CHITBL JleMoHCTparys 3aBUCHMOCTH 15.10
. Bropoii 3axon HeioTona YCKOPEHUS TeJIa OT MacChl M CHITBI.
18 Tpernii 3axoH HproToHa. Tpernii 3akon HpioToHa. B3aumopeiicTBue Tenexex, 17.10
JTMHAMOMETPOB.
Pemienne 3anau "3akoHbl 20.10
19. "
Hprorona".
20 3aKOH BCEMHUPHOT'O TATOTCHUSI. 3aKOH BCEMHPHOI'O TSATOTCHHSL. 22.10
VYckopenue cBOOOJHOrO NajJeHus | 3aKOH BCEMHPHOIO TATOTEHUS. 24.10
21. | ma 3emite u Opyrux HeOECHBIX
Tejax.
CB000OIHOE MaIeHUE TEIL. Coboanoe nagenue ten. Cuna Tspkect. | McciaenoBaHue 3aBUCHMOCTH 27.10
22. MaJICHUs T€JI OT UX MACChl U
(hOpMBL.
93 JIBrkeHME Tena, OPOIICHHOTO CBo0Oo/THOE TTa/IeHUE TEI. 29.10
| BepTHKaIbHO BBEPX.
Jlabopamopuas paboma Ne 2 CB00OOIHOE MTAJICHHUE TEIL. N3mepenue yckoperus ceobomnoro | 31.10
24. «H3mepenue yckopernus MajcHus.

CB0000H020 NAOCHUAY.




KpusonmHeitHoe nBHKEHHE.

PaBHOMEpHOE NBMXKEHUE IO

HccinenoBanue 3aBUCUMOCTH BUA

03.11

25, OKPY>KHOCTH. JIBUKEHUSI OT HAIlpaBJICHUS
IIPUJIOKEHHOM CUJIBI.
UckyccTBennbie criyTHUKY 3emid. | OObsACHEHHE MEXaHHUYECKUX sIBJIeHU Ha | V3MeHeHue Beca Tena mpu 05.11
26. OCHOBE 3aKOHA BCEMUPHOTI'O TATOTEHMUSL. JIBUKEHUH C YCKOPEHUEM BBEPX U
Bec tema. HeBecoMocCTs. BHU3.
Pewenne 3ana4 «KpUBOJIMHEHHOE | OfpscHenie MeXxaHNUECKHX ABJICHHI Ha 07.11
27. | gBuKeHHEe»
: OCHOBE 3aKOHA BCEMHUPHOTO TATOTCHHUSI.
8. Hmnynsc Tena. WMrysbe. 3aBucuMoCTb pe3ynbTata Aeiicteus | 10.11
CHUJIBI OT BPEMEHHU.
29 3aK0oH COXpaHEHUs UMITYJIbCA. 3aK0H COXpaHEHUsI UMITYJIbCa. B3aumoneiicTBre Tenexex. 12.11
30 PeaktuBHOe nBrxkeHue. Paketsl. | PeakTnBHOE IBHKEHHE. JBM>KeHME BO3AyIIHOTO IIAPUKA. 14.11
OHeprusl. Ouneprus. [loTeHnmansHas u 17.11
3L. KHHETHUYECKasi YHEPTHUS.
3aK0H COXpaHEHUS SHEPTHH. [IpeBparienue oHOTO BHIA MastHuk MakcBena. 26.11
32 MEXaHUYECKOW SHEPTUU B APYTOM.
' 3aKOH COXpaHEHUs MOJHON
MEXaHNYECKON SHEPTUH.
Pemenue 3ana4 «3akoHbr OO0bsicHeHHE MEXaHUYECKHX SIBJICHUH Ha 28.11
33. | uHamukm»
. OCHOBE 3aKOHA COXPAHEHUS YHEPTHUH.
34 KonrponbHas padora Ne 2 01.12
) «B3anMonenicTBUE TED.
MexaHu4eckne Kojedanus u BoJaHbI (14 )
35 Koneb6arenpHoe IBUKECHHE. MexaHudeckue KojaeoaHusl. Konebanue Tena Ha HUTH, Ha 03.12
' PYKUHE, METPOHOM.
Benuuunel, xapakrepu3yromme [Iepuopn, yacrora, aMmIuMTyaa Namepenne BpeMenu mportecca, nepuoga| 05.12
KOJIeOaHUsL. KOJICOaHWUIA. Kosebanmii. OnpeeneHue 4acTOThI
KoJieOaHMii Tpy3a Ha MIPYKHUHE.
36 Ha6J'IIO,I[6HI/I€ 3aBUCUMOCTHU II€prUoaa

KoJIeOaHM Ipy3a Ha MPYKUHE OT MacChl

" KCCTKOCTH. I/ICCJ'Ie,Z[OBaHI/Ie

3aBUCUMOCTH II€pUOaa KoJIeOaHmit rpysa

Ha OPYKUHE OT )KCCTKOCTU U MACCHI.




JlaGoparopnas pa6ora Ne 3 Usmepenne  mepuoja  Kosebanmii | W3mepenue Bpemern mpouecca, nepuoga| 08.12
«HccnenoBanre 3aBUCHMOCTH MASTHHKA. kosieOanuit. OnpeieseHre YacToThI
IePHOJIa ¥ YaCTOThI CBOOOTHBIX Kosie0anuii rpysa Ha Hut. Habmrogenue
a7 KOJICOaHHUH HUTSHOIO MasTHHUKA 3aBHCUMOCTH TIEPUO/IA KOJeOaHuii rpy3a
. OT €0 IJIMHBID». Ha HUTU OT OJIMHBI U HE3aBUCUMOCTH OT
Maccol. MccnenoBanre 3aBUCUMOCTH
nepuoja KouebaHuii rpy3a Ha HUTH OT
JJIAHBI.
I'paduku KonebaTenbHOro I'paduyeckoe npencraBacHne Konebanne Tena Ha mpyxKuHe. 10.12
38. JIBYKCHUS
. K0JIeOaTeIIbHOTO JBMKCHUSI.
39 Brinyk1eHHBIE KOJIEOaHUS. BrinyxaeHHbIe KOJIEOaHUSI. Konebanne terpaay, pydku. 12.12
40 Pe3onanc. Pe3onasnc. Konebanue ten Ha peiike. 15.12
a1 MexaHn4ecKue BOJHBI. MexaHnyeckre BOJIHBI B OJHOPOAHBIX | BOJHBI Ha MOBEPXHOCTH BOJIBI. 17.12
) cpenax.
Jlnuna BomHEl. CKOPOCT JI/INHA BOJTHBL. 19.12
42. | pacmpocTpaHEHHUs BOJIH.
43 Hcrounnku 3ByKa. 3BYKOBBIE 3BYK Kak MEeXaHHYECKast BOJHA. 22.12
* | BOJIHBI.
m BeicoTa, TeMOp 1 rpOMKOCTB I'poMKOCTh 1 BBICOTA TOHA 3BYKA. KamepToHnb! pa3HbIX pa3MepoB. 24.12
* | 3ByKa.
Pacnipocrpanenue 3Byka. 3ByK B pa3nuuHbIX cpenax. CKopocTb 26.12
45, 3ByKa, CKOPOCTh 3ByKa B Pa3JIMYHBIX
cpenax.
16 Otpaxenue 3Byka. IXo. 3BYK KaK MEXaHMYECKasl BOJIHA. KamepToHbI 0/TMHAKOBBIE. 29.12
| 3ByKOBO# pe30oHaHC.
47 Pewrenue 3anay «Mexanuueckue | MexaHUueckue KOJIeOaHus. 31.22
' KOJICOAHHs ¥ BOJIHbDY. MexaHn4decKue BOJIHEI.
KontponbHas paborta Ne 3 06.02
48. «MexaHnueckre KoieOaHus u
BOJTHBIY.
DJIeKTPpOMarHuTHoe moJie (25 1)
MarsuTHoE 1oJIe U €ro MarnutHoe nosnie. OnsIT Dpcrena. [TocTosTHHBIE MarHUThI, BUTOK C 09.01
49, rpapuyeckoe u300paxeHue. TOKOM, JKCJIC3HBIC OIIUIIKU B

MAardauMTHOM IIOJIC.




Hamnpapnenue Toka 1 HanpaBjieHHe| MarauTHoe 1oJie Toka. MarautHoe nojie | B3auMoeiicTBIE BUTKA ¢ TOKOM M 12.01
50. | JMHMH €ro MArHUTHOIO MO, KaTYIIKH C TOKOM. MarHUTHOM CTPEJIKH.

JleliCTBHEe MATHUTHOTO TIOJISE HA JlelicTBUE ~ MAarHUTHOrO  NHOJs  HAa | 3aBUCHMOCTB CHJIBI AMIEpa OT 14.01

IIPOBOTHUK C TOKOM H IIPOBOJAHUK C TOKOM M JBWXKYILYIOCS | CWIBI TOKA, BEIUYUHBI MArHUTHOIO
SL. | nemkymurecs sapsbi. 3apsokeHHyr0 yactuny. Cura Amnepa u | TOJNS, JUIMHBI IPOBOIHUKA.

cuna Jlopenya.
52 MupyKuus MarHUTHOT'O ITOJIS. Nuaykuuys MarHuTHOTO TMOJIS. [IputskeHne Keae3HbIX OMUIIOK 16.01
pa3HBIMU MarHUTaMH.

53 MarsuTHBIN TOTOK. MarsuTHbBIN TOTOK. 19.01

SIBneHre 3JIeKTPOMarHUTHOM SIBnienue 3I€KTPOMAarHUTHOM HHIYKIKMK. | J[eMOHCTpALUs SBJICHHS 21.01
54. MHIYKIUH. Omerrer Papazes. IEKTPOMArHUTHON UHIYKIUH.

JIabopaTopHas pabora Ne 4 HabmrozieHne 1 onucanue W3yuenue sBIeHUS 23.01
55. «M3y4eHne >1eKTpoMar HUITHON AJIEKTPOMArHUTHOW WHIYKITUH; AJIEKTPOMArHUTHOW WHTYKITHH.

UHAYKIIHD. 00BACHEHHUE SBJIEHMUS.

Hanpasnenne uHIyKIIHOHHOTO SIBnenue snekrpoMarauTHOM nHAYKuuu. | [Ipubop st nemoHcTpanun 26.01
56. toka. [IpaBuno Jlenua. npasuia Jlenna.

SIBIIeHME CaMOUH Ty KIHH. SIBIIeHME DIIEKTPOMArHUTHON MHIYKIUU. | OJEKTpUYECKas LEHb IS 28.01
57. JIEMOHCTPAIINH SIBJICHUS

CaMOMHJIYKIIUU.

[Tonyuenune nepeMeHHOro Onexmpozcenepamop. Ilepemennviti mox. | Monenb reveparopa. 30.01
58. | amekTpuyeckoro Toka. ['eHepaTop.

Ilepenava nepeMeHHOTO Tpancgpopmamop. Ilepenaua Mogens TpanchopmaTopa.
59. | JICKTPHYCCKOro TOKa. 3IEKTPUYECKON SHEPIUU Ha pacCTOSTHUE.

Tpancdopmarop.
50, DNEeKTPOMAarHuTHOE IOJIE. Dnexkmpomaznumuoe noie. 02.02

DNEeKTPOMarHUTHbIE BOJIHBI. DIEKTPOMarHUTHBIE BOJIHBI U UX 04.02
61 CBOfICTBa.VB.flu}ZHue NEKMPOMALHUMHBIX

' UBTTYYEHULl HA JHCUBbBLE OP2AHUSMDL.
62 Konnencarop. Konnencarop. DHeprus anexkrpudeckoro | Pa3nnuHblie KOHIEHCATOPHI. 06.02
' 110JIsI KOHJIEHCATOopa.

KonebaTenbHblii KOHTYP. DIEKTPOMArHUTHBIE KONCOaHMSL. 09.02

63. | INomydeHue 3JeKTPOMArHUTHBIX

KOJIcOaHUIA.

Konebamenvnuiii konmyp.




64 [IpuHIHMIIBL paHOCBS3H U TIpunyunsl paouoceszu u meneguoeHusl. 11.02
| TeneBHICHHUS.
DneKTpOMarHuTHas Ipupoa CBeT — DIEKTPOMAarHUTHAs BOJIHA. 13.02
65. | cgera
. CkopocTts cBeTa. Mumeppepenyus u
IIpenomnenne ceera. @usudeckuit | Kosgpuyuenm npenomnenus. SIBrieHME IPETOMIICHHS. 16.02
66. | cMbICK MOKa3aTess MPENTOMIIEHHS.
67 Hucniepcus ceera. L[Bera Tem. Jlucriepcus cBeta. Habnronenue siBieHus: TMCIIEPCHH. 18.02
68 CneKkTpockon u criekTporpad. Onmuueckue npubopol. CrexTpocKor. 20.02
69 Tunbel ONTUYECKUX CIIEKTPOB. Onmuueckue cnekmpul. 23.02
Jlabopamopnas paboma Ne 5 Onmuueckue cnexmpeoi. Ha6nroeHue CIIonHoro u 04.03
70 «Ha6vmoaeHue CNIIOULHOCO U JIMHENYATBIX CIIEKTPOB HUCITYCKAHHUS.
© | uHetivamuix cnekmpos
UCNYCKAHUSLY.
[Tornomienne u ucmyckanue cBera | KBaHTOBBIN XapakTep IMOrIIOMIEHHS U 06.03
71. aTOMaMHu. [Iponcxoxnenne HCIYCKaHMs CBETa aTOMaMHU.
JIMHEUIATBIX CIICKTPOB. JluHeiyaTbie CIEKTPBL.
Pemenne 3ama4 va DIEeKTPOMArHUTHBIC SIBJICHUS M HX 09.03
72. | BMEKTPOMArHUTHBIC KOMEOAHUA U | 33K0HEL
BOJIHEL
KonTpoasnas padora Ne 4 11.03
73. | «DneKTpOMarHUTHOE TIOJIE.
CTpoeHue aToMa # aTOMHOro siipa (19 4)
74 PannoakTBHOCTS. PagnoaktuBHOCT. Anb(a-u3nyueHue. 13.03
' bema-uznyuenue. I'aMmma-u3inydeHue.
75 Mopenu aToMOB. CrpocHue aTroMoB. IlmanerapHas MoJelb 16.03
: aroma. OnbiTel Pesepdopna.
76 PaanoakTHBHBIC IPEBpAIICHUS SInepHbIe peakiuu. 18.03
| aTOMHBIX s7I€p.
DKCIEePUMEHTAIIbHBIE METOIbI DKCIIepUMEHTATBHBIE METOIbI 20.03
77. | WccnepoBaHUS YaCTHIL.

HUCCICAOBAaHHA 9YaCTUII.




JIaboparopuas padora Ne 6 Tpek. 23.03
78 «H3yueHune TpeKoB 3apsKEHHBIX
) YaCTHII 11O TOTOBBIM
¢dororpadusimy.
79 OTKppITHE IPOTOHA ¥ HEUTPOHA. | [IpOTOH, HENTPOH U DIEKTPOH. 25.03
80 Cocras aTomHoro sapa. Slnepusie | CocraB aTOMHOIO spa. 27.03
| cmbL
Dueprus csasu. JedekT macc. 3aKkoH DUHIITeHHA 0 30.03
81 MPOTOPIMOHATEHOCTHA MACChI U SHEPTUH.
' Hegpexm macc u snepeus cesa3u amoMHuIx
s0ep.
Pemmenme 3ama4 Ha 1e(eKT MacC U | 3akoH DHHIITEHA 0 01.04
82 SHCPruIo CBA3K aTOMHBIX ANEP. MIPONOPIMOHATIBHOCTH MACCHI U SHEPTUH.
' Hegpexm macc u snepeus cesa3u amoMHwIx
s0ep.
83 Henenue anep ypana. Llennas LlenHas peakius. 03.04
© | peakmusL.
JIabopatopHas pabora Ne 7 Jlenenue sijep ypasa. 06.04
84. | «M3ydeHue neneHus sapa ypaHa
1o ororpaduu TpeKoBy.
SAnepHblit peakTop. SnepHblil peakTop. 08.04
85.
ATOMHast SHEpPreTHKA. SlnepHast sHEpreThKa. DKon02udecKue 15.04
86. npooaemvl pabomvl AMOMHBIX
9J1eKMPOCMAHY UL
buonorunueckoe nercreue Jo3umerpus. Bauanue paouoakmugHbix W3mepenue pagroaktuBHoro gona. | 17.04
paguanun. Jlabopamophas UBTIVYEHULL HA HCUBbIE OPSAHUZMBI.
87. | paboma Ne 8 «H3mepenue
ecmecmseenHo20 paouayuoHHO20
@ona oozumempomy.
a8 3aKoH paJIMOAKTHBHOrO paciaga | Ilepuon mosypacnaza. 20.04
TepmosiiepHas peaxims. Hcrounuku sueprud CONHIIA U 3BE31. 22.04

89.




DneMeHTapHbIE YaCTHUIIbI. DneMeHTapHble YaCTULIBI. 24.04
00. | AHTHYACTHUIIBI.
o1 Pemenwne 3amau «SnepHas SlnepHble peakiuy. 27.04

© | dusukay.

KonTposnbnas padora Ne 5 o teme 29.04

«CTpoeHre aToMa ¥ aTOMHOT'O
92. sapa. Mcnonb30BaHue sHEPruun

ATOMHBIX SICPY.

Ctpoenue u 3BoJonus BeestenHoii (6 1)

Cocras, crpoeHue 1 ITpoucxoxaenne ConHeuHOM 04.05
93. | mponcxoxzieHne ComHeTHON CUCTEeMBI. [ eonieHTpuIecKas u

CHCTCMBI. reJIMOLEHTPUYECKAs CUCTEMBI MUPA.

ITnanerst CoTHEYHOH CHCTEMBI. @dusnyeckas mpupoaa HEOECHBIX Tell 06.05
94, ConHeYHOW CHUCTEMBI.

Mauieie Tena ConHeuHOM Oduznyeckasi mpupoja HEOECHBIX Tel 08.05
95. | cucremsL ConHeYHO! CUCTEMBI.
96 Crpoenue, U3IIy4eHHs U ®dusnaeckas mpupoaa ComHIa U 3BE3/. 11.05

. sBostrorst CoTHIIA U 3BE3/IL.

Crpoenue 1 3BOJHONHS Crpoenne Beenennoit. DBomonust 14.05

97. Bcenennoi. Bcenennoii. ['unoresa bonbuoro
B3pBIBA.

O6o06maronuii ypok «CTpoeHHe 16.05

98. | mosBomonus BeenenHoiy.
HUTorosoe noBropenue (4 4)

3aKOHBI B3aUMOJICUCTBUS U 18.05
99. | newkenus ren.
100 l'omoBas mpoMexxyToyHas 21.05

* | arrecTanus: KOHTPOJIbHAS
101 DIEeKTpOMarHuTHOE MoJIe. 23.05
* | SnepHas pusuka.
dusnyeckas KapTUHa MUpa. 25.05

102.




[Tpunoxenue 2

Tembl npoexkTOB

7 xnacc: «®dusznueckue npuOopbl BOKPYT HACH,

«Dusnueckue sBJIEHUS B XyA0KecTBeHHbIX ITpousBeneHusix (A. C. Ilymkuna, M. IO. JlepmonToBa, E. H. HocoBa, H. A. Hekpacosa)»,
«HoOGeneBckue naypearsl B 00J1acT (PU3UKIY,

«3apoxk/IeHNE U Pa3BUTHE HAyUYHBIX B3IJIS10B O CTPOEHUU BEIIECTBAY,
«Auddys3us Bokpyr Hac,

«Y IUBUTENbHBIE CBOWCTBA BOJBIY,

«/Hepuys B KU3HU YEJIOBEKa,

«IInoTHOCTE BemecTB Ha 3emie u mIaHeTaXx COTHEYHOM CHCTEMEBDY,
«Cuita B HalIMX pyKax»,

«Bespnecymiee TpeHue»,

«TaltHBI JaBICHUAY,

«Hy>xHna u 3emite atmocdepay,

«3aueM HYXKHO U3MEPSTH JIaBIICHUEY,

«BpITankuBaromas cuiay,

«Pblyaru B OBITY U KHUBOU MIPUPOIEY,

«JlaiiTe MHE TOUYKY OIOPBI, U Sl HOJAHUMY 3EMITIO».

8 kinacc: «TenmoeMKoCTh BeiecTB, Wik Kak cBapuTh Sif1io B OyMakHOM KacTProJiey,

«Hecropaemas 6ymaxka, unu HarpeBanue B orue MeHON MPOBOJIOKH, OOMOTaHHON OyMa)KHOU TOJIOCKOI,

«Temnnossle aBurarenu, wiu VccnenoBanue NpuHIUNA ISHCTBUS TEIIOBOI MAIlIMHBI HA IIPUMEPE ONbITA C AHUJIMHOM U BOJIOH B
CTaKaHe»,

«Buap! Temonepeaayu B ObITY TEXHHUKE (aBUALIMU, KOCMOCE, METUIIUHE)Y,

«IToueMy oHO Bce anexTpusyercs, uin MccienoBanue BIeHUM 3JIE€KTPU3ALNH TEID»,

«IToueMy oHO Bce anekTpusyercs, uwin MccienoBanue BIeHUM 3JEKTPU3ALNH TEID»,

«INEeKTpUUECKOoe MoJje KoHAeHcaTopa, Wik KoHaeHcaTop U mapuk OT HACTOJIBHOIO TEHHUCA B MPOCTPAHCTBE MEXKAY IIaCTUHAMU
KOHJIEHCATOpay,

«M3roToBiieHHE KOHIEHCATOPAY,

«DNEKTPUUECKUI BETEPY,



«Cersniyecs clIoBay,

«["aTbBaHUYECKUM DJIECMEHT,

«Crtpoenue aroma, uinu OnbiT Pezepdopray,

«ITocTossHHBIE MarHUTEI, WU BomeOnas 6aHka,

«/leficTBME MarHUTHOTO TOJISE 3€MJIM Ha MIPOBOJIHUK C TOKOM (OIIBIT C MOJIOCKAMHU METAJUTHYECKON (OIBIH)Y,
«Pacnipoctpanenue cera, wiu M3rorosiaeHue kaMmepbl-o0CKypbI»,

«MHUMBII pEHTT€HOBCKHI CHUMOK, WJIH L{BITIIEHOK B STALIEY.

9 kymacc: «DKCIEpUMEHTAIBHOE MTOATBEPKIACHNE CIIPABEUTMBOCTH YCIOBHS KPUBOJIMHEWHOTO JIBIKEHHS TEID»,

«Mcropus pa3BUTHS UCKYCCTBEHHBIX CITyTHUKOB 3€MJIM U PEILIAEMBbIE C UX TOMOIIBI0 HAYYHO-HCCIIEI0BATEIbCKHIE 3a/1a4m»,

«OrnpeneneHne KaueCTBEHHOM 3aBUCUMOCTH NIEpHo/ia KoeOaHuil TPy KMHHOI'O MasiTHUKA OT Macchl Ipy3a U JKECTKOCTH MPY>KUHBD,

«OrnpeneneHne KauecTBEHHOM 3aBUCUMOCTH NIEpHo/ia KoieOaHUil HUTSHOTO (MaTeMaTHYeCKOT0) MasiTHUKA OT BEJIMYMHBI YCKOPEHUS
CBOOOJHOTIO MaJeHUs»,

«YnbpTpa3ByK U UHPPaA3BYK B MPUPOE, TEXHUKE U MEIUIIIHE,

«Pa3BuTHE CpeACTB U CIOCOOOB Mepeaayn HHPOPMAIMU Ha JaJIeKUe PACCTOSTHUS C IPEBHUX BPEMEH U JI0 HAIIMX JHENW»,

«MeTtoa ceKTpanbHOIO aHajJIu3a U €ro NPMMEHEHHE B HAyKe U TEXHUKEY,

«HeratuBHoe Bo3aelicTBUE pasualvy (MOHU3UPYIOIUX U3TYyUYEHNH) Ha )KUBbIE OPraHU3MBbl U CIIOCOOBI 3aLUTHI OT HEEY,

«EcTecTBeHHBIE CIIyTHUKH IUIAHET 36MHOM I'pyMIIbDY,

«EcTecTBeHHBIE CIyTHUKH IIaHET-TUTAHTOBY.
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