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HOACHUMTEJIBHAS 3AIITMCKA
O0mas xapakTepucTUKa y4e0HOro npeamera «@usnka

Kypc ¢usukun — cuctemooOpa3yronmii s eCTeCTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (hPU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHUH,
U3y4YaeMbIX XMUMHEH, Ouonoruen, actpoHomueil u ¢puznyeckoil reorpadueii. dusmnka
— 3TO NPEIMET, KOTOPBIA HE TOJIBKO BHOCUT OCHOBHOM BKJIAJl B €CTECTBEHHOHAYYHYIO
KapTHUHY MHpa, HO ¥ IPEIOCTABIIsIET HanboJee siCHbIe 00pa3iibl MPUMEHEHHS HAyYHOTO
METO/1a MO3HAHHUS, T € Cr1oco0a MOIyYeHHs TOCTOBEPHBIX 3HAaHUM 0 Mupe. Hakower,
¢uzuka — 3TO MpeAMET, KOTOPBIM HapsAy C IPYTHMH €CT€CTBEHHOHAYYHBIMHU
IpeAMETaMU JIOJDKEH JaTh IIKOJbHUKAM IIPEACTABICHHE 00 YBJIEKATEIbHOCTH
HAay4YHOTO UCCIIEIOBAHUS U PAIOCTU CAMOCTOATEIBHOTO OTKPBITHSI HOBOTO 3HAHUS.

OnHa W3 TIaBHBIX 3a1a4 (U3NYECKOro OOpa30BaHUA B CTPYKType OOLIEro
oOpa3oBaHMsI COCTOMT B ()OPMHUPOBAHMM €CTECTBEHHOHAYYHOM TIPaMOTHOCTH U
MHTEpeca K HayKe y OCHOBHOW Macchl 00y4arouxcs, KOTOpbIe B JalbHEUIIEM OyAyT
3aHATHI B CaMbIX pa3HooOpa3HbIX cepax nesrenbHocTd. Ho He MeHee BakHOMU
3a1a4€i SBIAETCS BBIABICHHUE WU IMOATNOTOBKA TAJAHTIMBBIX MOJOIBIX JIFOACH IS
NpOAODKEHHUs oOpa3oBaHMs W JajbHEHIeld MNpodecCHOHAIBHON NEesATENbHOCTH B
00JJaCTH €CTECTBEHHOHAYYHBIX MCCJIEIOBAHUA W CO3JAHMM HOBBIX TEXHOJOTHHM.
CornacHo NpUHATOMY B MEKIYHApPOIHOM COOOIIECTBE ONPENEIEHUI0, «ECTeCTBEHHO-
Hay4yHasT TPaMOTHOCTh — 3TO CIHOCOOHOCTh YEJIOBEKAa 3aHUMaTh AaKTHUBHYIO
IPKIAHCKYI0 TO3ULHUI0O IO OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C
€CTECTBEHHBIMU HAYKaMH, ¥ €0 TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHO-HAYYHBIMHU
UJEAMHU.

Hay4yHO rpamMOTHBIN YEJIOBEK CTPEMMTCS y4aCTBOBATh B apTyMEHTHPOBAHHOM
00CYXJI€HUH MPOOJIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM M T€XHOJIOTHSM, YTO
TpeOyeT OT HETO CIAEAYIOUIMX KOMIETEHTHOCTEH:

° HAay4HO OOBSACHATH SABJICHHA,
° OLCHUBATH U IIOHUMATb OCOOECHHOCTH HAay4YHOI'O UCCJICIOBAHUA,
° HHTCPIPCTUPOBATL NAHHBIC W HMCIIOJIB30BATh HAYYHBIC HOKA3aTCIbCTBA

JUTSI TIOJTYYEHUS BBIBOJOBY

N3yuenune (Qu3Mku crnocoOHO BHECTH pEIIAONIMK BKiIaa B (popMuUpoBaHUE
€CTECTBEHHOHAYYHON I'PaMOTHOCTH 00YYarOIUXCSl.

KoppekunoHHo-pa3BuBarolnii MOTEHUUAN y4yeOHoro mnpenMera «Dusukay
o0OecreynBaeT MPEOJOJIeHUd  OOyYarOIIMMUCS  CIEAYIOUMX  crenuUuyecKux
TPYIHOCTEMN, 00YCIIOBIEHHBIX INTyOOKUMU HAPYUIEHUSIMU 3PEHUS:

. OTCYTCTBHE€ Yy  MOJABIAIOIIEr0  OONBIIMHCTBA  OOy4YaroIIMXCS
BO3MOKHOCTH CAMOCTOSITEJIBHO U OBICTPO BBISIBJISITH TPU3HAKU (PU3UYECKUX OOBEKTOB,
YCTaHABIIMBATh PE3YyJbTaThl U OCOOCHHOCTH NMPOTEKaHUs (PU3HUECKUX TMPOLIECCOB C
ITOMOILBIO 3PEHMUS;

. 3aMEJJICHHOCTh U (ParMEHTapHOCTb BOCHPUATHSA, HEBO3MOXKHOCTb
L[EJIOCTHOTO BOCHPUATHUS psiia 00BEKTOB;

. Hec(OPMHUPOBAHHOCTH UM UCKA)KEHHOCTh psjia MpeACTaBICHUl;

. HU3KUHA YPOBEHb PAa3BUTHUS MEIKOM MOTOPHKH, 3PUTEIBHO-MOTOPHOU
KOOpJIMHALIUY;
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. y3KHI KPyro30p ¥ HEAOCTATOYHBIN JIJIs1 ONMMCAHUS PU3NIECKUX OOBEKTOB,
IIPOLIECCOB U ABJICHUM CIOBAPHBIM 3aI1ac;

. 06eIHOCTh BOOOpaXKeHU.

[IpeononeHne yka3aHHBIX TPYAHOCTEH INOJDKHO OCYIIECTBIIATHCS HA KaXKIOM
YPOKE YUUTENEM B IIPOLIECCE CIENUAIBHO OPraHM30BaHHON KOPPEKIIMOHHON PaOOTBHI.

esu n3yyenust yueOHoro npeamera «Dusuka
Heaun uzydenus yuebHoro npeamera «Ou3rka» Ha ypoOBHE OCHOBHOT'O OOIIIETO
00pa3oBaHUs:

. OpUOOpEeTEHNE HHTEpeca M CTPEMJICHUS OO0y4arouMxcs K HaydyHOMY
M3YyYEHUIO MIPUPO/IbI, PA3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

. pa3BUTHE MTPEICTABICHHUI O HAyYHOM METO/I€ TO3HAHUS U (popMHpOBaHHE
UCCIIEI0BATEIBCKOIO0 OTHOWIECHUS K OKPYKAIOIUM SIBIICHUSM;

. (opMHpOBaHHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3y4YeHHs
OCHOB CTPOEHHMS MaTEpUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

. (opMHpOBaHUE MPEICTABICHUNA O POJIU (PU3MKHU ISl PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

. pa3BUTHE  MPEICTAaBIECHUH O  BO3MOXHBIX  cdepax  Oynaymieu

npoheCCUOHAIBHOM ~ ACSATENbHOCTH, CBS3aHHOM C  (U3MKOM, TOATOTOBKA K
JanbHeieMy o0y4eHHI0 B 3TOM HanpaBlieHUU. JJoCTIKeHHe ATUX LieJied Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa30oBaHusl 00€CTIEUNBACTCS PEIICHUEM CISAYIONINX 3a/1a4:

. npuoOpeTeHre 3HaHUMW O JUCKPETHOM CTPOCHUM BEIIECTBa, O
MEXaHUYECKUX, TETUIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. npruoOpeTeHNe YMEHUI OMUCHIBATh U OOBICHATH (PU3UYECKUE SIBJICHUS C
HCIIOJIb30BaHUEM MMOJTYYECHHBIX 3HAHUM;

. OCBOEHHE METOJIOB pEIICHUS MPOCTEHIINX PpPACUYETHBIX 3adady C

MCIIOJIb30BaHUEM (PU3NYECKUX MOJEINIEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX
3azay;

. pa3BUTHE YMEHUIN HAOII0aTh IPUPOIHBIE SIBJICHUS U BBITIOJIHSTH OMBITHI,
nabopaTopHble pabOThl U AKCHEPUMEHTAIIbHBIE HCCIEIOBAHUS C MCIOJIb30BAaHUEM
M3MEPUTENBHBIX TPUOOPOB;

. OCBOEHHE PHUEMOB PabOThI ¢ HH(pOpMaIel PU3NIECKOTO COAEePIKaHNUS,
BKJIIOYAasT MH(POPMALIMIO O COBPEMEHHBIX JOCTHKEHUSX (U3MKM; aHAIUM3 U
KPUTHYECKOE OlIEHHBaHNE MH(OpMaLUY;

. 3HAKOMCTBO €O  cepamu  mpodecCHOHANBHON  JEATEeTbHOCTH,
CBSI3aHHBIMU C (U3UKOW, U COBPEMEHHBIMH TEXHOJOTHUSMHU, OCHOBAHHBIMM Ha
JOCTHKEHUSIX (PU3UUECKON HAYKH.

Koppekunonnsie 3agauu:

. pa3BUTHE OCS3aTEIBHOIO, 3PUTEIBHO-0CI3aTENILHOTO (y CIIEMbIX C
OCTaTOYHBIM 3PEHHEM) B CITyXOBOTO BOCTIPUSATHUS;

. pa3BUTHE TIPOU3BOJIHFHOTO BHUMAHUS;

. pa3BUTHE U KOPPEKIUS TTaMSITH;

. pa3BUTHE U KOPPEKIUS MBICTUTEILHOU IESTEIBHOCTH,

. IPeoI0JIeHHE BepOann3ma;



° Pa3BUTHE MOHOJIOTHUYECKOMN peuun;

. oOoramieHre akTUBHOTO U MACCUBHOTO CIIOBapsi, (GOPMUPOBAHHE HOBBIX
MOHSTHUH;

. (opMupOBaHHE HABBIKOB OCS3aTEIBHOTO, 3PUTEIHLHO-0CSI3aTENbHOTO (Y
CJIETBIX C OCTATOYHBIM 3PEHUEM) U CIIyXOBOT'O aHAJIN34;

. oOydeHue MpaBWwiIaM 3amucu (GOpMyll U CIEUUATbHBIX 3HAKOB IPHU
UCIIOJIb30BAaHUU pelibePHO-ToueuHOM cuctemsl JI. bpaitns;

. (opMUpPOBaHNE HABBIKOB OCSA3AaTEIBHOTO OOCIENOBAHUS U BOCIPUSATHUS

penbeHBIX H300pakeHnH (WILTIOCTPAIUNA, CXeM, MAKETOB, YEPTEKHBIX PHUCYHKOB U
T.IL.);

. dbopMHpOBaHHWE YMEHUSI BBINOJHATH MPOCTHIE pelibeHbIE PUCYHKU U
NOCTPOEHUS ITPU TOMOIIM CHENUATIBHBIX HHCTPYMEHTOB;

. oOydyeHHe TeXHHKE TMpeoOpa3oBaHuss (OpMyJT U BBIpAKEHUN MpuU
WCIIOJIB30BaHnU cuctemsl JI. bpaiiis;

. dbopMupoBaHUEe CHEUATBHBIX MPUEMOB 00CIICIOBAHUS U U300paxKeHUS
M3y4aeMbIX 00BbEKTOB JOCTYIMHBIMU CITIOCOOAMU;

. dbopMupoBaHrue, YTOYHEHHE WM KOPPEKUMsS TMPEJCTABICHUNH O
MpEIMETAX U MpoLEeccax OKPYKaOUIEH JeUCTBUTEILHOCTH;

. Pa3BUTHE U KOPPEKITUS MEJIKOW MOTOPUKH;

. COBEPIICHCTBOBAHUE YMEHUSI OPUEHTUPOBATHCS B MUKPOTIPOCTPAHCTRE.

Mecto yueOHOro npeamera « ®u3nka» B y4eOHOM ILIaHe

B cootBerctBun ¢ ®I'OC OO0 du3suka sBisieTcst 00s13aTeIbHBIM TPEAMETOM Ha
YpOBHE OCHOBHOTO 00ImIero oOpa3oBaHus. JlaHHas mporpamma MpeaycMaTpuBaeT
u3yuyeHue ¢u3nku Ha 0a30BOM ypoBHE B 00beMe 238 "acoB 3a Tpu roaa (BapuaTt 1
AOOIT O00) - 06yuenus 1o 2 yaca B HeJIelto B 7 M 8 Ki1accax M 1o 3 9 B HEJICNO B 9
kiacce. Bapuant 2 AOOIT OOO - o0yuenus 1o 2 yaca B Heie0 B 8 1 9 kiaccax v o
3 u B Hexemo B 10 knacce.

COAEPKAHUE YYEBHOI'O ITPEIMETA «®PU3UKA»
8 ki1acc

Paznen 1. ®u3uka u ee poJib B IO3HAHUU OKPY/KA0IIEro Mupa.

®duzrka — Hayka o npupoje SAsnenus npupoasl (MC1) Ousnueckue SBIECHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BenuUMHBL. 3Mmepenue ¢usnueckux BeauunH. Duznyeckue
npuoopsl. [lorpenHocTs u3mMepeHuit. MexxayHapoHasi CUCTEMa €IMHUIL.

Kak ¢wusuka u jApyrue ecTeCTBEHHbIE HAyKH HW3Y4YaloT TMPUPOIY.
EcTecTBeHHOHAy4UHBIE METOJ TO3HAHUS: HAOJIOJEHHWE, TOCTAHOBKA HAYYHOTO
BONPOCA, BBIABMKEHHE TUIIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIOTE3, OOBICHEHHE
Habmogaemoro sBiaeHus. Onucanue GU3NUEeCKUX SBJICHUH ¢ TOMOIIBIO MOJIEIIEH.

JemoHcTpauuu (¢ mOoApPOOHBIMH KOMMEHTApHUsIMU Tearora, UCrojib30BaHuEM
COXpaHHBIX aHAIU3AaTOPOB, U3YUEHUEM MOJIENIEH U MAKETOB).

1. MexaHnueckue, TEIIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE
SBJICHUSL.



2. ®dusznyeckue Npudopsl U NMpoLeaypa NPSIMbIX U3MEPEHNUN aHATOTOBBIM U
(G pPOBBIM IPUOOPOM.

JlabopaTopHble pabOThl M OMBITBI IPOBOJATCA C YYETOM KOMIIEHCATOPHBIX
BO3MOYKHOCTEH CIIETBIX 00yYaroIuXCs:

1. Onpenenenue UEHBI ACJICHUS IIKAIbl W3MEPUTENBHOrO mpudopa (c
MCIIOJIb30BaHNEM U3MEPHUTEIbHBIX HHCTPYMEHTOB C pelbe(pHON HHANKAIIEH ).

2. N3mepenne  pacCTOssHMM  (C HMCHOJb30BAHMEM  HM3MEPHUTENbHBIX
MHCTPYMEHTOB C peabe(pHON MHANKALUEH).

3. N3mepenne o0bemMa KUAKOCTH (C UCTIONb30BAaHUEM CTaKaHa C pelbepHON
IIKaJIOW, MHAMKATOpPA YPOBHS MXHUAKOCTH, B Iapax CO CJEHbIMH C OCTaTOYHBIM
3peHUEM, KOHTPOJIb Pe3yJIbTaTa U3MEPEHHS C IIOMOILBIO IIEAArora) u TBEpAOro Tea (¢
MOMOIIIbI0 HHCTPYMEHTOB C pelbe(HON UHAUKALIMEH).

4. Onpenenenre pa3MepoB MajbIX Te (C UCIOIb30BaHUEM UHCTPYMEHTOB €
penbedHON MHANKALUEN ).
S. N3mepenne TeMrepaTypbl MpU MNOMOILIM KHJIKOCTHOIO TEPMOMETpaA H

JaTyuka TemmepaTypbl (B TMapax CcoO CIENbIMHU C OCTAaTOYHBIM 3PEHUEM WJIU
C1a00BUASIIIUMU, KOHTPOJIb PE3YJIbTaTa U3MEPEHHUS C MOMOIIBIO TIEarora).

6. [IpoBenenue ucciaeaoBaHus MO MPOBEPKE TMIOTE3bI: JaJbHOCTh MOJETa
mapuka, OpoIIeHHOTO TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BHICOTA MTyCKA.

Paznen 2. IlepBoHayajibHbIe CBeJACHUS 0 CTPOCHUM BelllecTBa.

CtpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, X pa3Mepbl ONbITHI, JOKA3bIBAIOIINE
JTMCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxenune dyactull BemecTBa CBA3b CKOPOCTH JIBUKEHHMS YaCTHI[ C
temnepaTypoii bpoyHoBckoe nBmwxkeHue, auddysus BzaummonpelcTBHe YaCTHIL
BEIIECTBA: NMIPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperatHbie€ COCTOSIHHSI BEIIECTBA: CTPOCHHME Ta30B, KUJKOCTEH W TBEPIABIX
(kpuctamnuyeckux) Ted. B3auMOCBSI3b MEXIy CBOMCTBaAaMHU BEIIECTB B Pa3HbBIX
arperaTHbpIX COCTOSIHUSX U HMX aTOMHO-MOJIEKYJSPHbIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

JeMoHcTpanuu (¢ moApOOHBIMU KOMMEHTApUSIMU TeJjarora, UCIoJIb30BaHUEM
COXpaHHBIX aHAJU3aTOPOB, U3YUCHHEM MOJEJICH U MAKETOR).

1. HaOnronenue OpoyHOBCKOTO ABUKEHUSI.
2. Habmtonenune nuddysumn.
3. Habmronerne  sBIeHW#,  OOBSACHSIOMIMXCS ~ NPUTSHKEHUEM WU

OTTaJIKUBAHUEM YACTHI[ BEIIECTBA.
JlabopaTopHbie pabOThl M OMBITHI MPOBOJATCS C YUYETOM KOMIIEHCATOPHBIX
BO3MOYKHOCTEH CIIETIBIX 00YyYaromuXCs:

1. OneHka AuaMeTpa aToMa METOI0M PSIOB.
2. OnbITHI IO HAOTIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.
3. OMBITHI IO OOHAPYIKEHUIO IEHCTBHSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.

Pa3nen 3. /IBu:keHUe U B3aUMOEHCTBHE TeJl.

Mexanudeckoe JBHKEeHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsii CKOpOCTb IPU HEPAaBHOMEPHOM JBHKEHMHM. Pacyuer myTtu u
BPEMEHU JBUKEHUS.



SIBneHue uHepuuu. 3aKOH HHEpuMU. B3amMmonelicTBue Ten Kak INpPUYMHA
M3MEHEHHUsI CKOPOCTHU JIBIKEHUS Tel. Macca kak Mepa WHEepTHOCTH Tena. [ImoTHoCTh
BemiecTBa. CBs3b JIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BbeMa BEIeCTBa.

Cuna Kak XapaKTepuCTHKa B3auMojaecTBus Teil. Cuia ynpyrocTd M 3aKOH
I'yka. M3MepeHue cuiibl C MOMOUIBIO JUHAMOMETpA. SIBIEHHE TATOTEHUS U CHIIA
Tsokectn. Cuna Tsbkectw Ha Apyrux mnaHetax. (MC) Bec tema. HeBecoMocTs.
CrnoxxeHue Cui, HaPaBJICHHBIX MO OJHOM mpsMoi. PaBHoxelcTByromas cui. Cuina
TpeHusl. TpeHne CKobKeHus U TpeHue nokosi. Tpenue B npupoae u texuuke. (MC)

JlemoHcTpauuu (¢ NOJApOOHBIMA KOMMEHTapHUsIMU I1€arora, UCrojib30BaHUEM
COXPAHHBIX aHAIU3aTOPOB, U3YYEHUEM MOJIENIEH U MAKETOB).

HabitoieHne MexaHn4ecKoro JBUKEHUS Tea.

N3mepenne ckopocTy NPSIMOIMHENHOTO ABMXKEHUS.
HabutoieHue siBJaeHUS HHEPIUH.

HabGnrogenue n3MeHeHnsi CKOpOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHeHUE Macc 10 B3aUMOAECHCTBUIO TEI.

CrnosxeHue cuil, HapaBJICHHBIX MO0 OAHON TMPSIMOH.

Ha6opaTopHLIe paboThl U OMBITHI MPOBOAATCA C YYETOM KOMIIEHCATOPHBIX
BO3MOYKHOCTEH CIIETIBIX 00YyYaroIuXCs:

ook wnE

1. Ornpenenenre CKOPOCTH PABHOMEPHOTO JIBUXKEHUS (IIapHKa B )KUJIKOCTH,
MOJIETH JIEKTPUUECKOTO aBTOMOOMIIS U T.11.).

2. Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHUSI Opycka WU MIapHKa I0
HAKJIOHHOM IUIOCKOCTH.

3. Ornpenenenue mI0THOCTH TBEPAOTO TeNa.

4, OMnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHus (nedopmarium)
MPY>KUHBI OT MPUII0KEHHOMN CUIIBIL.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHHS CKOJIBKEHHS OT

BECa TeJla U XapaKTepa CONMPUKACAIOIINXCS TTOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBepAbIX TeJl, dKMAKOCTEN U ra3oB.

Jasnenue. CrnocoObl yMEHBUIEHUS! U yBEIUYEHUS NaBiieHud. J[aBieHue rasa.
3aBUCUMOCTh JaBJieHUs Ta3za OT oObema, Ttemmeparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMU, XKUJIKOCTAMU W ra3zamu. 3akoH [lackans. I[IneBmaTnueckue
MaIllUHbI. 3aBUCUMOCTb JaBJICHUSI KUJIKOCTH OT TIIyOuHbl. ['HMapocTaTU4YeCKuii
napagokc. Cooluiaromuecs: cocyabl. [ uapaBinuecKkue MEXaHU3MBbl.

Atmochepa 3emian u arMmochepHoe AaBieHue. [IpUUMHBI CylIeCTBOBaHUS
BO3MymIHOW o00osouku 3emau. Omnbeit Toppuuennu. M3mepenue aTmocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpHOTO HaBICHHUS OT BBICOTHI HAJ[ YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus aTMOC(hHEepPHOTO TaBJICHHUS.

JlelicTBHE XKUIKOCTM MU Ta3a Ha IMOrPYKEHHOE B HUX TeJO BbITaKuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3nyxomiaBanue.

JeMoHcTpanuu (¢ moApOOHBIMU KOMMEHTApUSIMU TeJjarora, UCHoJIb30BaHUEM
COXPaHHBIX aHAJU3aTOPOB, U3YUCHHEM MOJIEJICH U MAKETOR).

1. 3aBUCUMOCTH JIaBJICHHS Ta3a OT TEMIICPATYPHI.
2. [Tepenada naBiaeHUS KUAKOCTHIO U Ta30M.
3. Coobmrarouecs: CoCy/ibl.



4, ['mppaBnuueckui npecc.

S. [IposiBnenue nercTBust aTMOC(HEpHOTO TABICHHUS.

6. 3aBUCUMOCTh BBITAIKUBAIONICH CHJIBI OT 00OBheMa IMOTPYKCHHOW YacTh
TeJla ¥ IJIOTHOCTH KUIKOCTH.

1. PaBeHCTBO BRITATKHBAIOUIEH CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

8. VYcioBue miaBaHus TeN: IUIABAHKUE WIHA NOTPYKEHUE TEN B 3aBUCUMOCTH

OT COOTHOIIICHUS IJIOTHOCTEH Tela U KHUIOKOCTH.
Ha60paT0pHLIe pa6OTLI N OIIBITBI TIPOBOIATCA C YUYCTOM KOMIICHCATOPHBIX
BO3MOKHOCTEH CIICIIBIX 06yqa}01111/1xc;1:

1. HccnenoBaHue 3aBUCUMOCTH BeEca Tejla B BOJE OT 00beMa MOTpyKEHHOU
B KUJKOCTb YaCTH TeJa.

2. OnpeneneHre BBITAJIKMBAKOUIEH CWIBI, JEHCTBYIOIIEH Ha  TEJO,
HOTPY’KEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJKUBAIOMICH CHJIbI, JACHUCTBYIOIIEW Ha
TEJIO B JKUJKOCTH, OT MACCHI TEJA.

4. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHWBAIOIIECH CHJIBI,

JEUCTBYIOLIEH HA TEJIO B )KUJIKOCTH, OT 00beMa MOrPy>KEHHOM B )KUJKOCTh YaCTH TeJa
Y OT TUIOTHOCTH KUJIKOCTH.

S. KoncTpynpoBanne apeomerpa WM KOHCTPYUPOBAHUE JIOAKA U
ONPENEIICHUE €€ TPY30IIOABEMHOCTH.

Pa3zgea 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanudeckasi pabota. MOITHOCTb.

[TpocTeie MexaHM3MBL: pbluar, OJOK, HakKJIOHHas IUIOCKOCTh. IlpaBumio
paBHOBecHsl prluara. [IpuMeHeHre npaBuiia paBHOBECUS pblyara K OJI0Ky. «30J0Toe
npaswio» mexaHuku. KIIJ[ mpocteix mexanusmoB. [IpocTeie MexaHu3Mbl B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W NOTEHUMAJbHAs  DHEPIHUS.
IIpeBpaiienre OQHOTO BHIa MEXAHWYECKOM DHEPIrUU B APYTrOM. 3aKOH COXPaHEHHUs
DHEPrUu B MEXAHUKE.

JemoHcTpauuu (¢ MOoAPOOHBIMM KOMMEHTApHUsIMU TEJarora, UCrojib30BaHUEM
COXpaHHBIX aHAIN3aTOPOB, U3YUYEHUEM MOJIENIEH U MAKETOB).

1. [IprMepbl TPOCTBIX MEXAHU3MOB.

JlabopaTopHble pabOThl M OMBITHI MPOBOJATCA C YYETOM KOMIIEHCATOPHBIX
BO3MOXKHOCTEH ClIEnbIX 00yYaroUINXCS:

1. Onpenenenre paboThl CUIIBI TPEHUS MIPU PAaBHOMEPHOM JABM)KEHUHU Tela
10 TOPU3OHTAIBLHON ITOBEPXHOCTH.
2. HccnenoBanue ycinoBuid paBHOBECHS pblyara.
3. N3mepenune KIIJ[ HakIOHHON TIIOCKOCTH.
4. N3ydenue 3aKk0Ha COXpaHEHHs] MEXaHUYECKOU DHEPTUU.
9 kJacc

Pa3nea 6. TensioBbIe ABJICHUS.



OCHOBHBIE TOJIO)KEHHSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU  CTPOCHMS
BelecTea. Macca M pasmepbl aTOMOB M MOJeKyJd. ONbIThI, MOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.

Mogenu TBepAOTO, XKUAKOTO U Ta3000pa3HOTO COCTOSHUN  BEIIECTBA.
Kpucrannmueckue u amopdusie tena. OObsICHEHHE CBOMCTB Ta30B, KHUIKOCTEH U
TBEPABIX TE€JI HA OCHOBE MOJOKEHUH MOJEKYISIPHO-KUHETHYECKON TEOpHHU.
CmaunBaHMe U KaNWJUIIPHBIE sIBJIEHUS TeroBoe pacliupeHue U CoKaThe.

Temneparypa. CBsi3p TeMIlepaTypbl CO CKOPOCTBIO TEIIJIOBOTO JIBHXKCHMSI
4acTHUL.

Buytpennsis  sHeprus. CrnocoObl  HW3MEHEHMsS BHYTPEHHEW  SHEpruu:
TeIulonepesaya U coBepiieHrne paboTsl. Bunpl Temnonepenauu: TEIONpOBOJAHOCTD,
KOHBEKLMS, U3IIy4YCHHUE.

KonnuecTBo TemnoTel. YnenpHas TEIUIOEMKOCTb BEIIECTBA. Te€mIOOOMEH U
TEIJIOBOE paBHOBECHE. Y paBHEHME TEIIOBOro OanaHca. [InmaBneHue u oTBepaeBaHue
KpUCTAJUIMYECKUX BEUIECTB. YJenbHas TemioTa muaieHus. [lapooOpa3zoBanHue u
koHnaeHcanus. Mcnapenue. (MC) Kunenue. YienbHas TemioTa mapooOpa3oBaHMUS.
3aBUCUMOCTh TEMIIEpaTypbl KUIEHUS OT aTrMoc(epHOro aamieHUs. BriaxHocTb
BO3/lyXa.

DHeprus TOIUIMBA. Y I€JIbHAS TEMJIOTA CTOPAHUSL.

[Tpuniuner paboTel TemnoBbix aurarened. KIIJ[ TemioBoro nBurarens.
TennoBsle ABUTaTENM U 3a1uTa OKpys)arouei cpeasl. (MC)

3aKOH COXpaHEHMs U IPEBPALCHUs] SHEPTUU B TEIIOBBIX npoueccax. (MC)

JlemoHcTpanuu (¢ NOApOOHBIMA KOMMEHTapHsIMH I€J1arora, UCIoJb30BaHUEM
COXPAHHBIX aHAIM3aTOPOB, U3YYEHUEM MOJIENICH U MAKETOB).

1. Hab6nronenue 6poyHOBCKOTO JIBHXKECHHSI.

2. Habmonenune nuddysun.

3. Hab6nronenue sBaeHui cMaurBaHUs U KaMWJUISIPHBIX SBJICHUH.

4, Habntonenue TenioBoro pacuimpeHus Ted.

5. N3meHeHue gaBieHUs Ta3a MpU M3MEHCHHH 00beMa M HarpEeBaHHWH WIIA
OXJIQKICHHH.

6. [TpaBuna n3aMepeHus TeMIepaTyphbl.

1. Bunae! Termonepenaun.

8. OxnaxaeHue mpu COBEPIIECHUN PaOOTHI.

Q. HarpeBanue npu coBepIiiieHUH pab0OThl BHEITHUMU CHUJIAMHU.

10. CpaBHeHHE TEII0O €eMKOCTEH pa3InYHBIX BEIIECTB.

11. HaOGmroneHue KUTICHUS.

12. HabGmrogeHue mOCTOSHCTBA TEMITEpaTyphl MPH TIIaBJICHUH.

13. Mogenu TeIUIOBBIX ABUTATENEH.

JlaGopaTopHble pabOTBI M OMBITHI MPOBOJATCA C YyUYE€TOM KOMIICHCATOPHBIX
BO3MOYKHOCTEH CIICTIBIX 00YyYarOmnuXCs:

1. OnbITH IO OOHAPYKEHUIO IEUCTBUS CHIT MOJIEKYJIIPHOTO MPUTSKEHHUS.
2. OnbITEI O BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIA caxapa.
3. OnpIThl 0 HAOIIOJEHUIO TEMJIOBOIO PACHIMPEHMS Ta30B, KUIAKOCTEH U

TBEPABIX TEI.



4, Ornpenenenue JaBIeHUs BO3IyXa B OalJIOHE HITIPHUIIA.

S. OneITBl, AEMOHCTPUPYIOIIHME 3aBUCHMOCTh JABJIEHHUS BO3JyXa OT €ro
0o0bEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

6. IIpoBepka rUMOTE3bl JIMHEHHON 3aBUCUMOCTH [IJIMHBI  CTOJIOMKA
KUJKOCTH B TEPMOMETPUUECKON TpyOKE OT TEMIIEpaTyphl.

7. Habmonenne u3MeHeHUs BHYTPEHHEW HSHEPrUU Tela B pe3yibTare
TeIUIonepeayu ¥ paboThl BHEIIHUX CHJL.

8. WccnenoBanue sBIIEHUS TEIUIOOOMEHa IMPU CMEIIMBAHMM XOJOIHOW U
rOpsiYeu BOJIBI.

Q. OmnpeneneHue KOJMWYECTBA TEIUIOTHI, TMOJYYEHHOTO BOJOM NIpH

TEIJI000MEHE C HArpEThIM METAITUYECKUM LUITUHIPOM.

10. Ompenenenue yaenbHON TEINIOEMKOCTH BEIIECTBA.

11. HccnenoBaHue npoiiecca UCHapeHHUs.

12. OmpeneneHre OTHOCUTEIHLHOM BIAKHOCTH BO3TyXa.

13. Ompenenenue yJaenbHOMN TEIIIOTHI IIABJICHUS JIbA.

Pazngen 7. JiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuszanus Tena. J[Ba poma SIIEKTpUUYECKHUX 3apsiaoB. B3aummopnerncTBue
3apspKeHHBIX Tell. 3akoH KyioHa (3aBUCHMOCTh CHIIBI B3AMMOJICHCTBUSI 3apSAKEHHBIX
TEJ OT BEJIMYMHBI 3aPSJI0B U PACCTOSHUS MEXKIY TEIIAMH ).

DnekTpuueckoe nosie. HanpspkeHHOCTh dieKTpudeckoro mois. [IpuHomn
CYNEPIIO3UIINU JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu 35eKTpUYECKUX 3apsA/IOB. DJIEMEHTApHBIA AIEKTPUUYECKUN 3apsil.
Crpoenue aroMa. [TpoOBOTHUKH U AUANIEKTPUKH. 3aKOH COXPAHEHUS JIEKTPUUECKOTO
3apsiaa.

DNEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS BJIEKTPUUECKOTO TOKAa.
McTouyHrMKM TIOCTOSSHHOTO TOKa. JIeWCTBUS DIIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUI TOK B KUJKOCTSIX U razax.

Onekrpudeckass nenb. Cumia  Toka.  DIJIEKTPUYECKOE  HANPSHKCHUE.
ConpoTuBiieHHE NPOBOAHUKA. Y AEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH OMa s
yuacTtka uenu. [locnenoBarenbHoe U napauieibHOE COCTMHEHNE MPOBOJHUKOB.

Pabota w MoHIHOCTH 3JieKTpUueckoro Toka. 3akoH Jxoyns— JleHua.
DneKTpuYecKrue LEeNu U MOTPeOUTENu 3IEKTpUUECKOl 3Hepruu B ObiTy. KopoTkoe
3aMBIKaHHUE.

[TocTostHHBIE MarHUTHI. B3anMoeNCTBUE TTOCTOSHHBIX MAarHUTOB. MaruutHoe
nojie. MaraHuTHOE 1oJie 3eMJIM U €ro 3HaueHME JIs s)KUu3HU Ha 3emiie. OnbIT DpcTena.
MarHutHOE o€ 3JIEKTPUIECKOro ToKa. [I[pruMeHeHue 3IeKTpOMarHuTOB B TEXHUKE.
JleficTBME MArHUTHOTO TIOJIS1 HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb IOCTOSHHOTO
ToKa. lcnosb30BaHuE »HIEKTPOJABUTATENIEM B TEXHUYECKHMX YCTPOMCTBAX M HA
TPaHCIIOPTE.

OnbiTel Dapanes. SABneHue snekTpoMarHuTHOW MHAyKuuU. [IpaBuno JleHna.
OnekTporeneparop. CrocoObl MOTYUESHHS dJICKTPUYECKON dIHEPTUH. DJIECKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX UCTOUHHUKAX YHEPTUH.

JeMoHcTpanuu (¢ moApOOHBIMU KOMMEHTApUSIMU TeJjarora, UCIoJIb30BaHUEM
COXPaHHBIX aHAJU3aTOPOB, U3YUYCHUEM MOJICJIEH U MAaKETOB).
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DJIeKTpU3aLUs Tell.
JIBa poaa 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJCHCTBUE 3aPSKEHHBIX TE.
Y CTpONCTBO U AEUCTBUE IEKTPOCKOIIA
DJeKTpoCcTaTUUEeCKast HHAYKIIUS.
3aK0OH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.
[TIpoBOHUKY U AUDIICKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
WcTouHrKY TOCTOSIHHOTO TOKA.
JIlencTBUS NEKTPUUYECKOTO TOKA.
0. DraexTpu4ecKuil TOK B KUIAKOCTH.
1. T'a30BbIit pa3ps.
2. VI3aMepeHue cuiibl TOKa aMIEPMETPOM.
13. HM3mepeHue 37IEKTPUUECKOTO HANIPSHKEHUS BOJIBTMETPOM.
14.  PeocTaT u MarasuH CONPOTUBIICHUM.
15. BsaumopeiicTBHE TOCTOSHHBIX MAarHUTOB.
16. MonenupoBaHue HEBO3MOKHOCTH Pa3/IeICHUS TOJIIOCOB MarHUTA.
17. MopaenupoBaHU€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
18.  OmmsIT Opcrena.
19. MarsuTHOE 10JIe TOKa DJIEKTPOMAarHuT.
20.  [leficTBHE€ MarHUTHOTO TIOJIS HA TIPOBOJTHUK C TOKOM.
21.  DnexkTpoaBUTaTENb MOCTOSTHHOTO TOKA.
22. HUccnenoBaHue SIBICHUS JIEKTPOMATHUTHON UHIYKIIUH.
23.  Omnprter dapajes.
24. 3aBUCHMOCTb HAIpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBEHHUSI.
25.  DIeKTpOoreHepaTop MOCTOSTHHOTO TOKA.
JlaGopatopHble pabOThl M OMBITHI MPOBOISTCS C YUYETOM KOMIIEHCATOPHBIX
BO3MOYKHOCTEH CJIEMBIX 00YUYarOIINXCS:

PRBPEOOoNoOOAWN R

1. OmeITel MO HAOMIOMECHUIO DJICKTPH3AIlMd TEJl HHIYKIHEH U TIpU
COTIPUKOCHOBCHHH.

2. HccnenoBanue NEWCTBHUS DJIGKTPUUYECKOTO TIIOJIS HA TPOBOJHUKHA U
JTUDJICKTPHKH.

3. COopka u npoBepka pabOThI ANEKTPUIECKON LIETTH MOCTOSHHOTO TOKA.

4, N3mepenne u peryaupoBaHue CHIIbI TOKA.

5. N3mepenne u peryaupoBaHie HAMPSHKEHUS.

6. WccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Yepe3 PE3UcTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HAIPSHKEHUS Ha PEe3UCTOPE.

1. OnbITHI, JEMOHCTPUPYIOLIHE 3aBUCUMOCTh AIEKTPUYECKOTO
COTIPOTUBJICHUSI TPOBOJAHUKA OT €ro JJIMHBI, TUIOMAAN TOMEPEYHOTO CEUYCHHS U
Marepuana.

8. [TpoBepka mpaBuiIa CIOKCHHS HANPSDKCHHHA TPU TOCIICI0BATEIIHHOM
COCIMHCHUH JIBYX PE3HCTOPOB.

Q. [TpoBepka mpaBWiIa M8 CHIBI TOKA TPU IMapauIeTbHOM COCIHMHCHHH
PE3UCTOPOB.
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10.  Ompenenenue pabOThI IIAEKTPUUECKOTO TOKA, UAYLIETO YEPE3 PE3UCTOP.

11. OmnpeneneHre MOIIHOCTH 3JEKTPUUYECKOTO TOKA, BBIACIAEMONW Ha
pe3ucrope.

12. HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIovKy, OT
HaIIpsKEHUS Ha HEW.

13.  Ompenenenue KIIJl narpeBarens.

14.  HccnenoBaHHe MAarHUTHOTO B3aUMOJIEWCTBHS IIOCTOSIHHBIX MarHUTOB.

15. W3yuyeHue MarHUTHOrO TOJS IOCTOSHHBIX MarHUTOB IIpU  HUX
O00OBEIMHEHUH U Pa3JICIICHUN.

16. HccnenoBaHue AeCTBUS 3NEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OmnbITbl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI B3aUMOAECHCTBUS
KaTyIIK{ C TOKOM UM MarHuTa OT CHJIbI TOKa U HalpaBJICHUs TOKA B KATYIIIKE.

18.  HM3yuenue nelcTBUS MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

19. KonctpynpoBanue u u3ydeHue paboThl JEKTPOABUTATETIS.

20. Uszmepenwne KIIJ] anekTpoaBUraTenbHON YCTaHOBKH.

21.  OmnbITBIl TO WCCIEIOBAHHUIO SIBICHUSA JIIEKTPOMATHUTHOW WHIYKIUU:
MCCJIEIOBAHNE U3MEHEHUI 3HAUYEHUS U HAIlPaBJICHUS UHAYKIIMOHHOIO TOKA.

10 kaace

Paznes 8. Mexanuveckue siBJIeHUsI.

Mexanuueckoe aBumxkeHue. MarepuansHas Touyka. (Cucrema  orcyera.
OTHOCHUTENIBHOCTh MEXAaHHYECKOrO0 JABWXKEHHUS. PaBHOMEpHOE MPSAMOJMHENHOE
nBrkeHue. HepaBHOMeEpHOe mNpsMoOsIMHEWHOE ABukeHue. CpenHsis U MTHOBEHHas
CKOpOCTB TeJjla IIPU HEPABHOMEPHOM JBHUKEHUH.

VYckopenue. PaBHOyckopeHHOe mpsMoinHeiiHoe naBmkeHue. (CBoOOIHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE ABMMX’EHUE MO OKpY>KHOCTH. llepuon um uacrora oOpamieHus.
JIuHeitHas u yriioBasi CKOpocTH. LleHTpocTpeMuTeNnbHOE YCKOPEHHUE.

[lepBbiii 3ak0H Hprorona. Bropoit 3akon Herotona. Tperuit 3akoH HproToHa.
[IpyHIMI Cynepno3uun CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHHS CKOJIbKEHUS, CUia
TPEHUsSI NOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najnenus. [Ipmxenue mianet Bokpyr Connua. (MC) IlepBast kocMuyeckasi CKOPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue matepuanbHON TOYKH. AOCOIIOTHO TBepaoe Teio. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIICHHON OChIO BpalleHuss. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynsc tena. M3MeHeHne umitynbca. VIMIynbCc CHilbl. 3aKOH COXPaHEHHUS
uminyibca. PeaktuBHnoe asuxenue. (MC)

Mexanuueckasi paboTa ¥ MOIIHOCTh. PaboTa cuil TSKECTH, YIIPYTOCTH, TPEHUSL.
CBs3b sHepruu U pabotel. [loTeHuumanbHasi »Heprus Tena, MOAHSATOrO HaJ
ITOBEPXHOCTHIO 3eMJIM. [loTeHIManbpHas 3HEPrusl CoKaTou Npyx uHbl. KnHeTnueckas
sHeprus. TeopeMa O KMHETHYECKOW JHEPTHHM. 3aKOH COXPAHEHHs MEXaHMYECKOUN
DHEPIUHu.
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JlemoHcTpauuu (¢ NOApOOHBIMH KOMMEHTapHUsIMHM I1€Jarora, UCloJib30BaHUEM
COXPaHHBIX aHAIU3aTOPOB, U3YUYEHUEM MOJIENIEN U MAKETOB).

1. Habmoienne MexaHM4eCcKOTo JBUKEHHS TeJla OTHOCUTEIBHO Pa3HbIX Tell
oTcUera.

2. CpaBHeHHE TyT€l W TPACKTOPUN JABWXKEHHS OJHOTO U TOTO XK€ Tena
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.

3. N3mepenne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.

4. HccenenoBanue Npru3HaAKOB PAaBHOYCKOPEHHOTO ABUKCHUS.

S. HabitoieHne nBUKEHUs Tella o0 OKPYKHOCTH.

6. HabmtoieHne MexXaHWYecKuX SIBJICHUM, NPOUCXOAAIIUX B CHCTEME

orcueTa «Tenmexka» Mpu ee paBHOMEPHOM M YCKOPEHHOM JIBHXKEHUHM OTHOCUTEIHHO
KaOuHeTa HU3UKHU.

7. 3aBUCHUMOCTh YCKOPEHHUS TeJla OT MAccChl T€JIa U JACUCTBYIOLIEH Ha HETo
CHJIBI.

8. HaburoieHne paBeHCcTBa CUII ITPU B3aUMOJICHCTBUY TEIL.

9 N3meHeHue Beca Tena npu yCKOPEHHOM JBUKEHUU.

10. Tlepemaua mmmymbca MpU B3aUMOJACHCTBUU TEIL.

11.  IIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICHCTBUU TEIL.

12.  CoxpaHeHue UMIyJIbCa MPU HEYIIPYTOM B3aMOICHCTBHUH.

13.  CoxpaHeHue UMIyJbca Mpu abCOMIOTHO YIIPYTOM B3aUMOICHCTBHUH.

14. HabGmroaeHue peakKTUBHOTO JIBHYKCHUS.

15.  CoxpaHeHHEe MEXaHUYECKOM SHEPTUU NpU CBOOOIHOM Ma/ICHUU.

16. CoxpaHeHHe MEXaHMYECKOM OSHEpPruuM IMpH JABMKEHUM Tela I0J
JEHUCTBUEM IPYKHUHBI.

JlaGopatopHble pabOThl M OMBITHl MPOBOISATCS C YUYETOM KOMIIEHCATOPHBIX
BO3MOXKHOCTEH CIenbIX 00yYaroUMXCS:

1. KoncTpynpoBanue Tpakra M pa3roHa M JajJbHEUIIET0 PaBHOMEPHOTO
JBVKEHUS IIapUKa WIA TEIeXKKU (C MOMOIIbIO CHENUATbHO aJanTUPOBAHHOIO
KOHCTPYKTOpA).

2. Onpenenenue cpeHe CKOPOCTH CKOJIBKEHHS OpycKa WM JBUKEHUS
HIAPUKA 10 HAKJIOHHOW IUIOCKOCTH.

3. Onpenenenrue yCKOpEHHUs Tejla MPU PaBHOYCKOPEHHOM JIBIXKCHUHU TIO0
HAKJIOHHOM TIOCKOCTH.

4, Uccnenosanne 3aBUCUMOCTH IyTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauaJbHON CKOPOCTH.

5. [IpoBepka TruMOTE3bl: €CIM NPU PABHOYCKOPEHHOM JABUKEHUH 0e€3

HavyajbHOU CKOPOCTH ITYTHU OTHOCATCA KaK PAL HCUCTHBIX YHUCCJI, TO COOTBCTCTBYIOIIHC
IMPOMCIKYTKH BPEMCHU OJITMHAKOBEI.

6. HccnenoBanne 3aBUCHUMOCTH CUJIBI TPEHUS CKOJIBXEHUS OT CHJIBI
HOPMAJIBHOTO JJaBJICHUS.

7. Omnpenenenne ko3hPUIeHTa TPEHUS CKOJIBXKEHUS.

8. Omnpenenenre KECTKOCTH PYKUHBI.

9. Omnpenenenre paOOThl CUIIbI TPEHUSI IPU PABHOMEPHOM JIBUKEHUU TeJa

I10 FOpHSOHTaHLHOﬁ IMOBECPXHOCTH.
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10. Ompenenenue pabOTHl CHJIBI YOPYTOCTH MpPU TMOAbEME Tpy3a C
MCIOJIb30BaHNEM HETMOBUKHOTO U TOJBUKHOTO OJIOKOB.

11. HW3ydeHue 3aKOHA COXPAHEHUS SHEPIUHU.

Pa3znen 9. Mexann4yeckue Koj1e0aHUsI U BOJIHBI.

KonebartenbHoe nBumxeHne. OCHOBHBIE XapaKTEPUCTHUKU KOJCOAHWI: TIEPUO,
4acToTa, aMIUINTyJa. MareMaTH4ecKuii M MNPy KUHHBIM MasTHUKHU. [IpeBpainenue
SHEPIUU MPH KOJIeOaTEIbHOM JIBHXKEHHH.

3aryxatome — koneOaHusa.  BbiHyXIeHHble — kosieOaHus.  PesoHanc.
Mexannueckue BoJHbI. CBOMCTBA MEXAHUYECKUX BOJIH. [IpoAoibHBIE U MOTIEpEYHBIE
BOJHBI. J[JIMHA BOJHBI M CKOPOCTh €€ pacHpOCTpaHEHHs. MexaHWYeCKUEe BOJHBI B
TBEpJOM Telie, ceiicmuyeckue BoiaHbL. (MC)

3ByK. I'pomMKkoCTh 3Byka M BbicoTa ToHa. OTpakeHue 3Byka. MH(paszByk u
yJIbTPa3BYK.

JeMmoHCTpauuu (¢ MOAPOOHBIMH KOMMEHTApHUSIMU IEAarora, UCrojib30BaHUEM
COXPaHHBIX aHAIU3AaTOPOB, U3YUYEHUEM MOJIENIEN U MAKETOB).

1. HaOmronenne kosjeO0aHUM TeJl MOJ AEHCTBUEM CHIIBI TSOKECTH W CHIIBI
YIPYTOCTH.

2. Hab6nronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.

3. HaOntonenue BeIHYXI€HHBIX KOJIEOaHUM U pe30HaHCa.

4. PacnipocTpaneHnne npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).

S. HabitoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI PE30HAHC.

Ha6opaT0prIe pa6OTBI N OIIBITBI IIPOBOIATCA C YUYCTOM KOMIICHCATOPHBIX
BO3MOXKHOCTEH CIICIIBIX 06yqa}oumxc;1.

1. Ompenenenrue 4YacToThl W TEpHOJia KOJeOaHUN MaTEeMaTHYECKOTO
MasITHUKA.

2. OnpeneneHre 4acTOThI U MEPUOJia KOJIeOaHUN MPYKUHHOTO MasiTHUKA.

3. HccnenoBanre 3aBUCMMOCTU TMEpHUoJia KoJieOaHUM MOABEIIEHHOTO K
HUTHU TPYy3a OT JJIMHBI HUTH.

4, HccnepoBanne 3aBUCUMOCTH  TEpUOJa KOJIEOAHUMH  MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a.

5. [IpoBepka HE3aBUCUMOCTH MEepHOJia KojeOaHul rpy3a, MoJIBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnbIT, JEMOHCTPUPYIONIUE 3aBUCUMOCTH TE€puojia  KoJieOaHUM
MPY>KUHHOTO MAasiTHUKA OT MACChl IPy3a U )KECTKOCTH MPYKUHBI.

7. N3mepenne yckopeHusi CBOOOTHOTO TTaJACHHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOoJie.  DJIGKTPOMarHuTHble  BosiHBL.  CBOMCTBa

DJEKTPOMAarHuTHLIX BOJH. [llkama oanexkrpoMarHuTHbIX BOJH. [cnosnb3zoBanue
ANEKTPOMArHUTHBIX BOJIH IS COTOBOW CBSI3U. DJEKTPOMAarHWTHAs NPUPOJA CBETA.
Cxopoctb cBeTa. BOoJIHOBBIE CBOMICTBA CBETA.

JemoHcTpauuu (¢ mOoAPOOHBIMM KOMMEHTApHUsIMU Tearora, UCrojib30BaHuEM
COXpaHHBIX aHAIU3AaTOPOB, U3YUYEHUEM MOJIENIEN U MAKETOB).

1. CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.

14



2. BonHoBbIE cBOMCTBA CBETA.

JlaGopatopHble pabOThl M OMBITHl MPOBOISTCS C YUYETOM KOMIIEHCATOPHBIX
BO3MOYKHOCTEH CIIETIBIX 00YyYaroIuXCs:

1. N3yyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMIJIBHOTO
tenedoHa.

Pa3znen 11. CBeToBbBIE ABJICHHUS.

JlyueBas monenb cBeta. Mcrounuku ceera. [IpssmonnHenHOe pacnpocTpaHeHue
ceera. 3armenuss ConnHna u Jlynel. Otpaxkenue cBeta. Ilnockoe 3epkano. 3akoH
OTPAKECHUS CBETA.

[Ipenomnenue cBera. 3aKOH TIPENOMIICHUS cBeTa. [lonHoe BHYTpeHHEE
OTpakeHHE cBeTa. Vcnonb30BaHUE MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX
CBETOBO/JIAX.

JIunza. Xop nyyeit B nuH3e. Ontuyeckas cuctema ¢oToarmapara, MUKpOCKOIa
u teneckona. (MC) I'na3 kak onTuueckasi cuctemMa. binm3opykocTs U 1abHO30PKOCTb.

Paznoxenue Oenoro cBera B coekrp. Omnbitel HbtoroHa CrioxeHue
CHEKTpaJbHBIX IBETOB. JlHcnepcus cBeTa.

JeMoHCcTpauuu (¢ MOAPOOHBIMH KOMMEHTApHUSIMU IEJarora, UCrojib30BaHUEM
COXPaHHBIX aHAIU3AaTOPOB, U3YUYEHUEM MOJIENIEN U MAKETOB).

[IpssmMonMHEHOE pacIpOCTPAaHEHHE CBETA.

OTtpaxeHue cBeTa.

[TosrydyeHnne n300paxeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiienue caera.

OnTuyecknii CBETOBOJ.

Xox mydeit B coOuparonieit JnHs3e.

XoJ1 Iy4er B pacCEenBarOIICH JTUH3E.

[Tonyuenue n300pakeHU C TOMOIIBIO JTUH3.

[Ipunuun aeiictBus oToanmnapara, MUKPOCKOIA U TEJIECKOMA.

0. Mogens riasza.

11. PaznmoxeHue 6enoro cBeta B CIIEKTP.

12.  Tlomy4enwue Genoro cBeTa MpH CIOKEHUU CBETa Pa3HBIX I[BETOB.

JlabopaTopHble pabOThl M OMBITHI MPOBOJATCA C YYETOM KOMIIEHCATOPHBIX
BO3MOYKHOCTEH CIIETIbIX 00YyYaroIuXCs:

HOoo~NoORWNE

1. HccnenoBanue 3aBUCMMOCTH YTJla OTPAXXEHUS CBETOBOTO JIy4a OT yIJIa
MaJICHUsI.

2. N3yuenne xapakTepuCTUK N300paKeHUs MpeAMETa B TNIOCKOM 3epKalie.

3. NccnenoBanue 3aBUCUMOCTH yTJ1a IPEIOMIICHHS] CBETOBOTO JTy4a OT yIJia
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIIO».

4. [Tosrydenne n300pakeHuii ¢ TOMOIIbIO COOMPAIOLIEH JINH3HI.

S. Omnpenenenre GOKyCHOTO PACCTOSIHUS M ONITHYECKOM CHITBI COOMparoIei
JIUH3EIL.

6. OMBITHI TIO PA3JIOKEHUIO OSJIOTO CBETA B CIICKTP.

7. OMBITHI 1O BOCTIPUATHIO I[BETA MPEIMETOB MPU UX HAOIIOJICHUU Yepe3

LIBETOBbIE (DUIIBTPHI.
Pa3znen 12. KBaHnToBbI€e SIBJICHHS.
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Omneitel Pe3epdopna m mnanerapHas monenb aromMa. Moaens aroma bopa.
Hcnyckanue n normouieHue ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PamnoaktuBHOCTE anbda, 6eTa u ramma-u3nyderus. CTpoeHHe aTOMHOTO Spa.
Hyxionnas monens atoMHoro siapa. M3oronsl.

PannoaktusHble npeBpamenus. [lepuon nonypacnana aToMHBIX siaep. S aepHbie
peakuuy. 3aKOHBI COXPAHEHHS 3apsI0BOIO M MAacCOBOIO YHCEI. DHEPrusi CBA3H
aToMHbIX sfep. CBs3p Macchl M 3HEpruu. Peakiuu cuHTE3a W JACNICHHS SAep.
Ucrounuku snepruun. Connuna u 38e31. (MC)

Snepnas sHepretuka. JIeHCTBUS pPAJAMOAKTUBHBIX W3JIyYEHUW HA IKUBBIC
opranusmbl. (MC)

JemoHcTpanuu (¢ moApOOHBIMH KOMMEHTApHUsIMU TeJarora, UCrojib30BaHHUEM
COXpaHHBIX aHAIN3aTOPOB, U3YUYECHUEM MOJIENICH U MAKETOB).

CnexTpbl U3ITy4eHUS U MTOTJIONIEHUS.

CriexTpbl pa3aMvHbIX Ta30B.

CnekTp Bogopoa.

Hab6nronenue tpekoB B kamepe Buiibcona.

PaboTa cueTunka HOHU3HPYIOLIUX U3ITYUEHUH.

Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOTYKTOB.

Ha6opaTopHLIe paboThl M ONBITHI MPOBOJAATCS C YYETOM KOMIIEHCATOPHBIX
BO3MOYKHOCTEH CIIETIBIX 00YyYaroIuXCs:

ook wnE

1. Hab6nrofeHue CrutoniHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUCHUS.

2. WccnenoBanue TpeKoOB: M3MEPEHUE DHEPTUU YACTHIIBI M0 TOPMO3ZHOMY
nyTH (1o ¢poTorpadusim).

3. N3mepenne paanoakTUBHOTO (hOoHa.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO 000OIIAOIINIT MOAYJH MPEIHA3HAYEH JIJISI CUCTEMATH3aIluU U
000011IeHHsI TPEAMETHOTO COACPIKAHUS U OIBITA IEATEIbHOCTH, IPUOOPETEHHOTO MPHU
M3YYEHUU BCEro Kypca (U3MKM, a Takxke [ MNOAroTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHy MO (Qu3MnKe IJis1 O0ydJarolIuxcsi, BBIOPABIIMX 3TOT
y4eOHBIN NpeIMET.

[Ipy M3y4eHUM AAHHOTO MOJIYJIS PEaTUu3yIOTCS M CUCTEMATHU3UPYIOTCS BHJIbI
NEeSTEIbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBAETCS JOCTUKEHUE MPEIMETHBIX U
METalpeAMETHBIX  IUIAHUPYEMBIX  pe3ydbTaToB  00yueHus,  QopMmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb. OCBOEHUE HAy4YHBIX METOJOB HCCIIEIOBaAHUS
SABJICHUM TPUPOABI U TEXHUKH, OBJIAJCHHE YMEHUSIMH OOBSCHATH (U3MUECKHE
SBJICHUS, IPUMEHSS MTOTyYCHHbIC 3HAHUS, PELIATh 33/1a4d, B TOM YHCJIE KAUECTBEHHbIE
1 SKCIIEPUMEHTAJIbHbBIC

[IpuHIMOMATBHO AEATENHOCTHBIA XapaKTep JAaHHOIO pa3jiesla peain3yeTcs 3a
CYET TOr0, YTO yYallIMeCs BBIMTOIHSIOT 33JJaHUsl, B KOTOPBIX UM MpEIaraercsi:

. Ha OCHOBE MOJIYYCHHBIX 3HAHMK pacro3HaBaTh U HAYYHO OOBSICHATH
(dbu3ryeckue SBJICHUS B OKPY>Kalollel MPUPO/Ie U MOBCEAHEBHON KU3HU;
. UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIeIOBaHMS (DUBHUECKUX SBJICHUH, B

TOM YHCJIC AJIA ITPOBCPKU I'MIIOTE3 U MOJYUYCHNA TCOPECTUUCCKUX BBIBOJ OB,
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. OOBSICHAT, HAy4YHBIE OCHOBBI HaWOoliee BaXXHBIX JIOCTIKEHUH
COBPEMEHHBIX TEXHOJIOTHH, HAMPUMEpP, MPAKTHIECKOTO HMCIOIB30BAHMS Pa3IMYHBIX
HMCTOYHHUKOB SHEPTHH Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX M3BECTHBIX
BHJIOB DHEPTHUH.

Kaxxgast u3 TeM 1aHHOTO pa3zesia BKII0YaeT SKCIIEPUMEHTAIEHOE UCCIIEOBAHNE
oboOmratomiero xapakrepa. Pasnen 3aBepiaercs mpoBeAeHHEM AMATHOCTUYECKON U
OLICHOYHOM paboThI 32 KypC OCHOBHOM IITKOJIBI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O
HPEAMETA «®DU3UKA»

JInuHOCTHBIE pe3yabTaThl

[TaTpuoTrueckoe BOCIIUTAHUE:

° NpOSBJICHHE MHTEpeca K KCTOPUU U COBPEMEHHOMY COCTOSIHHIO
poccuiickoil GrU3NYeCcKOn HayKH;

° IIEHHOCTHOE OTHOIICHUE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB.

['paxxianckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:!

° TOTOBHOCTh K AKTUBHOMY y4acTHUIO B 00CYKJICHUH
OOIIIECTBEHHO3HAYMMBIX W DJTHYECKUX MPOOJIEM, CBSA3AHHBIX C IPAKTHUYECKUM
MIPUMEHEHUEM JOCTUXKEHUU PUBUKY;

° OCO3HAaHUE BAXXHOCTU MOPAJIIbHO-ITUYECKUX IPUHLIUIIOB B JAEATEIbHOCTH
YYEHOTI 0.

DCTeTU4ECKOE BOCIIUTAHUE!

° BOCIIPUATHE  OCTETUYECKUX  KadyecTB  (u3nyeckod  Hayku: €€

rapMOHHNYHOI'O ITIOCTPOCHUA, CTPOI'OCTH, TOYHOCTH, JIAKOHHUIHOCTHU
HGHHOCTI/I HAaY4YHOI'O ITIO3HAHMA:

° OCO3HaHUE LEHHOCTU (PU3MUYECKONM HAyKH KaK MOIIHOTO MHCTPYMEHTa
IIO3HAHUS MHUpPA, OCHOBBI PAa3BUTHS TEXHOJIOTMM, BaXHEHIIEH COCTaBISAIOLIEH
KYJBTYPBI;

° pa3BUTHE HAYYHOM JIFOO03HATENBHOCTH, MHTEPECA K UCCIIEN0BATEIBCKON
NS TENbHOCTU

®opMUpOBaHUE KYJIbTYPhI 310POBbSI U IMOLIMOHATIBLHOTO OJIarOnoIyYus:

° OCO3HaHWE IEHHOCTH Oe30macHoro o0pa3a U3HH B COBPEMEHHOM

TEXHOJOTUYECKOM MUPE, BAXKHOCTH MPaBHJI 0€30MaCHOI0 TTOBEJICHHS Ha TPAHCIIOPTE,
Ha JIOpOTax, C SJIEKTPUYECKUM U TEIJIOBBIM 000PY/I0BAHUEM B IOMAIITHUX YCIOBHSIX;

° c(hOpMHUPOBAHHOCTh HaBBIKa PEeQIICKCHHU, MPU3HAHME CBOETO IpaBa Ha
OIMUOKY M TAKOTO K€ MpaBa y APyroro 4yejaoBekKa.

TpynoBoe BOCIUTaHHE:

° AKTUBHOE Y4YacTHE B PEIICHUU MPAKTUYECKUX 337a4 (B paMKax CEMbH,
IIKOJIBI, TOpOJa, Kpas) TEXHOJIOTUYECKOM U COIMaJIbHON HaNpaBIEHHOCTH,
TpeOyIOIIKX B TOM YHUCIE U (U3UIECKUX 3HAHUM;

° UHTEpEC K TMPaKTUYECKOMY U3YUYEHHUIO mMpodeccuid, CBSI3aHHBIX C
(bu3uKo.

DKOJOTNYECKOE BOCIIUTAHUE:
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° OpHUEHTalMsl Ha IpUMEHEeHue (PU3MUECKUX 3HaHUMU JUIsl pelIeHus 3aa4 B
o0JyacTu OKpyXaroule cpenbl, MIaHUPOBAHUS MOCTYNKOB U OLIEHKH MX BO3MOKHBIX
IIOCJIEICTBUM JJIs1 OKPY KAIOLEH CPENBI;

° 0CO3HaHME II100aIbHOI0 XapaKTepa FKOJIOTHUECKUX MPoOIeM U ImyTel ux
pereHns

AnanTanus 0O0yd4aromierocss K M3MEHSIONIMMCS YCIOBHSM COLIMAIbHOU U
IIPUPOTHON CPEBI:

° HOTPEOHOCTh BO B3aMMOJCHCTBUM IPU BBIIIOJIHEHUU HCCIIEIOBaHUN U
IPOEKTOB (PU3NYECKON HAIIPABIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JIPYTUX;

° NOBBIIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4YE€pe3 IPAKTHYECKYIO
NEATENBHOCTD;

° HOTpEOHOCT, B  (OPMUPOBAHUU HOBBIX 3HAHUW, B TOM YHCIIE
(bopMyIMpOBaTh UIEH, IOHATHS, TUIIOTE3bI O (PU3HUECKUX OOBEKTaX U SIBICHUSIX;

° OCO3HaHHUE Je(PUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B
00J1acTH (PU3HKHY;

° IJIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PU3HUECKUX
3HAHUM;

° CTPEMJICHUE AHAJIM3UPOBATH M BBIABILATH B3aUMOCBSI3M IPUPOIBI,
00IIeCTBa U PKOHOMHKH, B TOM YHCJIE C UCIOJIb30BAHUEM (PU3NUECKUX 3HAHMIA;

° OIIEHKA CBOMX JACHCTBHM C Y4ETOM BIMSHHS Ha OKPYKAIOLIYIO Cpeny,

BO3MO>KHBIX INI00AJIBHBIX OCIIEICTBUM.

CrnenuajibHbIe THYHOCTHBIE PE3yJIbTAThI:

J CIIOCOOHOCTh K OCMBICIIEHUIO U JTuddepeHanuy KapTUuHbl MHUpa, €€
BPEMEHHO-IIPOCTPAHCTBEHHON OpraHu3anuy;

° OMOLIMOHAJIBHO-IIEHHOCTHOE  OTHOLICHHME K OKpYJ)Kalolleh cpene,
HEOOXOIMMOCTH €€ COXPaHEHUs U PallMOHAJIbHOTO UCIIOJIb30BAHNUS;

° yMeHue (OpMHpPOBATH ACTETUYECKHWE YYBCTBA, BIEYATIECHUS OT
BOCIIPUATHS NTPEAMETOB U ABJICHUN OKPYKAIOLIETr0 MUpa.

MeTanpeaMeTHble pe3yJbTaThl
YHuBepcajibHbIe NO3HABATEJIbHbIE 1eCTBUS.
ba3zosvie nocuueckue oeticmeusi:

° BBISIBIIATH W XapaKTepHU30BaTh CYIICCTBEHHBIC MPU3HAKH OOBEKTOB
(ssBNIEHU);

° yCTaHABJIMBATh CYIIECTBEHHBIM MPH3HAK KJIacCH(PUKAIIMK, OCHOBAaHMS
JU1sl 0000ITICHUS U CpaBHEHUS,

° BBISBJISITh 3aKOHOMEPHOCTH M TMPOTHBOPEUHS] B paccMaTpPHBACMBIX
(hakTax, TaHHBIX U HAOIIOICHHUSIX, OTHOCAIIUXCS K (DU3UICCKHUM SIBIICHHSIM;

° BBISIBIIATh MTPUYMHHO-CJICJACTBEHHBIC CBSI3U TIPHU M3YYEHUU (U3HUYECKUX

ABJICHUM W TIPOLIECCOB; JeNaThb BBIBOJABI C MCIOJIb30BAHUEM JICIYKTUBHBIX M
MHJYKTUBHBIX YMO3AKIIOYEHUH, BbIIBUTAaTh TUIIOTE3bl O B3aUMOCBS3AX (DPU3UUECKUX
BEJINYUH;

o CaMOCTOSTENIbHO BBIOMpaTh C€rnoco0 pemieHus y4eOHOM (u3nuecKon
3a/1auu (CpaBHEHHUE HECKOJIBKUX BAPUAHTOB PEILICHHUs, BEIOOP HanboJiee MoAX0IAIIEro
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C YU4ETOM CaMOCTOSITEIBHO BBIJICJICHHBIX KPUTEPHUEB)

ba3oBeie Hcceq0BaTeNIbCKUE NECTBUS:

o HCIIOJIB30BaTh BOIPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUS;

o MIPOBOJIUTH IO CAaMOCTOATENIbHO COCTABJICHHOMY IUIaHy  OIIBIT,
HECJIOKHBIA (PU3NYECKUI SKCIIEPUMEHT, HEOOJBIIOE HCCIENOBAHUE (PUIUUECKOTO
SBJICHHSI;

o OLICHMBAaTh Ha MPUMEHHMMOCTh M JOCTOBEPHOCTh WH(OPMALIHUIO,
IIOJIYYEHHYIO B XOJI€ UCCIICIOBAHNS I DKCIIEPUMEHTA,;

o CaMOCTOSITENIBHO  (pOpMYJIMPOBAaTh  OOOOIIEHUS W  BBIBOJBI IO
pe3yJsibTaTaM NpOBEAEHHOTO HAOI0AEHUS, OIIbITA, UCCIIEAOBAHNUS;

o IPOrHO3UPOBAaTh BO3MOXKHOE JajbHEHIIee pa3BUTHE (DPU3HMUECKHUX

IPOLIECCOB, @ TAK)KE BBIABUIATH MPEATNION0KEHHUS 00 UX PAa3BUTUU B HOBBIX YCIOBHAX
M KOHTEKCTax

Paboma c ungopmayueri:

o MPUMEHSTH Pa3IUYHbIE METOAbl, UTHCTPYMEHTHI U 3aIIPOCHI IIPH MMOUCKE U
otOope MH(pOpPMAIMU WU JAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOU (pu3nyecKou
3a/1auu;

o aHAJIN3UPOBaTh, CHCTEMATU3UPOBATH U HHTEPIIPETUPOBATH HH(DOPMAIUIO
Pa3IMYHBIX BUIOB U POPM IIPEICTABICHHUS;
o CaMOCTOSATENIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMY MpeICTaBICHUS

vHpOpMaIMul M WUIIOCTPUPOBATh peEIIaeMbie 3aJa4d  HECI0XKHBIMH CXEMaMH,
auarpaMMamMu, HTHOU rpaduKoi M MX KOMOMHAIIUSIMU

YHuBepcajibHble KOMMYHUKATHBHbBIE JIeiiCTBUSI.

Obwenue:

o B X0JI¢ OOCYXICHHUS YyUeOHOTO MaTepuaja, Pe3yabTaToB JJabopaTOPHBIX
paboOT W MPOEKTOB 3ajlaBaTh BOIPOCHI 110 CYIIECTBY OOCYXKTaeMOW TeMbl U
BBICKAa3bIBaTh HJCH, HAIICJICHHBIE Ha peIIeHWe 3aJadyd W TOJJICp’KaHHe
0J1aroKeIaTeIbHOCTH OOIICHNUS;

o CONIOCTABJATh CBOM CYXIEHUS C CYXACHUSMHM JPYIMX YYaCTHUKOB
auanora, oOOHapyXUBaTh pa3auvKe U CXOJICTBO MO3ULIUN;

) BBIPAXaTh CBOKO TOUKY 3PEHHUS B YCTHBIX U TINCHbMEHHBIX TEKCTAX;

) MyOJIMYHO MPEJCTABIATh PE3YIbTaThl BBITOJIHEHHOTO (PU3UYECKOTrO

OmbITa (IKCIIEPUMEHTA, UCCIICIOBAHHUS, TIPOCKTA)
CoemecmHas desimenbHOCMb (COMPYOHUUECMB0):

o NOHMUMAaTh W HUCIOJb30BaThb  MPEUMYIIECTBA  KOMAaHIHOW U
WHUBUTyJIbBHOW PabOTHI MPU PEIICHUH KOHKPETHON (PU3UUECKOM MPOOIEMBI;
o IPUHUMATH 1IEJIM COBMECTHOM JIeATEIbHOCTH, OPTaHU30BhIBATh JCHCTBUS

mo e JOCTHIXKEHHUIO: PACTPEACNsITh POJH, OOCYXIaTh MPOIECCHl U PE3yJIbTaThI
COBMECTHOM pabOoThI; 0000IIaTh MHCHHS HECKOJIBKUX JIFOJIEH;

o BBITIOJIHATH CBOIO YaCTh pabOThl, TOCTUTasi KAYECTBEHHOT'O pe3yJIbTaTa 1o
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOU IEUCTBUSA C APYTUMH YJIEHAMHA KOMaH/IbI,
) OLICHMBATh Ka4e€CTBO CBOETO BKJIaJla B OOLIUH MPOIYKT MO KPUTEPHUSIM,

CaMOCTOSATENbHO COPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOIEHCTBHS
YHuBepcaJbHbIe peryasiTUBHbIC 1eHCTBUS
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Camoopzanuzayus:

o BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOUTNX
1T perieHus: GU3NYeCKuX 3HaAHUM;

o OPUEHTHUPOBAThCA B PA3IMYHBIX NOAXO0JAaX NPHUHATUS PEIICHHM
(MHAMBUAYAJIBHOE, IPUHATHE PELICHMS B TPYIIIE, IPUHATHAE PELLICHUN IPYIIION );

o CaMOCTOSITENIbHO COCTaBIISITh AJNTOPUTM pPELICHUS (PU3UYECKON 3a7auu
WIM TUTaHA UCCIEIOBaHHUS C Y4YETOM HMEIOUINXCA PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTHPOBATh NPEJIaracéMble BAPUAHThI PELICHUN;

o 7enaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

Camoxoumponw (pegnexcus):

o JaBaTh aJCKBATHYIO OIICHKY CUTYAIMH U TIpejIarath IiaH €€ N3MCHEHUS;

o OOBSICHATh TPUYHHBI JIOCTIDKCHUS (HEIOCTIDKEHHS) pe3yIbTaToB
TeSTeIbHOCTH, 1aBaTh OIICHKY MPHUOOPETEHHOMY OIIBITY;

o BHOCHUTH KOPPEKTHBHI B ACATEIHHOCTD (B TOM YHCJIC B XOJI BBITIOJIHCHHUS

(U3UYECKOr0 HCCIENOBAHMS WM NPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIBCTB,
M3MEHUBLINXCS CUTYalUld, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

o OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUSIM.
IMOYUOHATbHBIU UHMENTEKN.
o CTaBUTH ce0s HA MECTO JIPYTOro 4eJIOBEKa B XOJI€ CIopa WM AUCKYCCUU

Ha HAyYHYIO TeMY, TOHUMAaTh MOTHBBI, HAMEPECHUS U JIOTHKY JIPYTOTO.

Ipunsamue cebs u opyaux:

o IPU3HABATH CBOE IIPABO HA OMIMOKY MPH peleHnH GU3NIECKUX 3a7a4 N
B YTBEP)KJICHUSIX HA HAyYHBIE TEMBI U TAKOE e MPaBO JPYIroro.

CneunnajbHble MeTANPeAMETHbIE Pe3yJIbTAThI:

° UCIIOJI30BaTh  COXPAaHHBIE AHAJIM3aTOpbl B  Pa3jIMYHbIX  BHUAAX
nesTenbHOCTH (yueOHO-TI03HABATEIbHOM, OPUEHTUPOBOYHOM, TPYAOBOM);

° MPUMEHSTD OCA3aTENbHBINA U CITyXOBOM CIIOCOOBI BOCIIPUATUS MaTEpHAIIa;

° YUTaTh U MUCATh C HUCMOJIb30BAHUEM PEbePHO-TOUEHUHOM cucTeMbl JI.
bpaiins;

° MPUMEHSTH COBPEMEHHbIE CpelcTBa KOMMYHUKALIUH U
TUPIOTEXHUUECKUE CPEJICTBA;

° OCYUIECTBJISTh MPOCTPAHCTBEHHYIO u COLIMAJIBHO-OBITOBYIO
OPUEHTHUPOBKY, 001a1aTh MOOMJIHLHOCTHIO;

° OpPUMEHATh MpHEMbl OTOOpa M CHUCTEMaTH3allMd MaTepuana Ha
ONPEIEIICHHYIO TEMY;

° BECTH CAMOCTOSITEIIbHBIA MOUCK MH(POPMAIIH;

° peoOpa3oBbIBATh, COXPAHITH U NepeaaBaTh HHPOPMAIUIO, TOTYYCHHYIO
B PE3yJbTATE YTEHUS WU ayIMPOBAHUS;

° OPUHUMATh y4acTUE B PEUYEBOM OOIIEHUH, COOJI0asi HOPMbI PEYEBOTO
ATUKETA;

° aJIeKBaTHO HCIOJIb30BATh JKECTbl, MHMHKY B TIPOLIECCE pPEUYEBOTO
OOIIIEHNUS;
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° OCYLIECTBJISITh  PEUYEBOM  CAMOKOHTPOJIb B  Tpolecce  y4ueOHOH
NEATEIbHOCTU U B MOBCEHEBHOM KOMMYHUKAIUU;

° OLICHUBATh CBOIO PEUb C TOYKU 3PEHHS €€ COJACPIKaHUs, S3BIKOBOTO
odopmiieHus;

° HAXOJUTh TPaMMATHYECKUE M PEUCBBIC OIIMOKH, HEIOUETHI, UCTIPABIISTh
ux;

° IUTAHUPOBATh, KOHTPOJHMPOBATH M OICHWBATH Yy4YcOHBIC NEHCTBHS B

COOTBETCTBHHU C ITOCTAaBICHHOM 33,[[21‘16]?1 " YCIIOBHAMHU €C pCaJIn3alluu.

IIpeaMeTHbBIE pe3yabTaThI
8 kiace

[IpeameTHBIC PE3yNbTaTHl HA 6A30BOM YPOBHE JOKHBI OTPAXKATh
c(hOpPMHUPOBAHHOCTH y 00YUAIOIINUXCST YMCHUI:

° WCIIOJIB30BaTh TOHATHS: (U3WUECKHE W XUMHUYCCKHE SBJICHUS;
HaOMIOACHUE, DKCIIEPUMEHT, MOJEIb, THUIOTE3a; CIWHUIBI (PU3NYECKUX BEIHYWH;
aToOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUSI BEIECTBa (TBEPI0€, )KUIKOE, Ta3000pa3Hoe);
MEXaHUYeCKOoe JBWKEHHE (paBHOMEpPHOE, HEpPAaBHOMEPHOE, NPSIMOJIMHEHHOE),
TpaeKTOpHsi, paBHOJEHCTBYIOMmas cwi, nedopmarus (ynpyras, IulacTHYecKas),
HEBECOMOCTH, COOOIIAIOIINECS COCYIbL;

° pasznuyaTh siBlieHUus (IudQy3us; TEII0OBOE IBUKEHUE YACTHUI] BEIIECTBA;
PaBHOMEPHOE JIBUKEHUE; HEPABHOMEPHOE JABUKEHUE; MHEPIIUS; B3aUMOICUCTBHE TEN,;
paBHOBecHEe TBEPIBIX TENI C 3a- KPEIUIEHHOW OCBIO BpAICHUS; Tepenada TaBICHHUS
TBEPIABIMH TEIIAMH, KUIAKOCTSIMU W Ta3aMH;, aTMOC(EepHOE MaBJICHHE, TUIABaHUE TEIT;
MIPEBPAIICHUS] MEXaHMYECKOW SHEPTHH) TI0 OITMCAHUIO UX XapaKTePHBIX CBOWCTB M HA
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NIECKOE SIBIICHUE;

° pacmo3HaBaTh IMPOSIBJICHUE W3YYEHHBIX (U3UYCCKUX SBJICHUH B
OKpY)KaloIleM MHpE, B TOM 4YHUCJIC (PU3NYECKHE SBJICHHUS B TMPUPOIC: MPUMEPHI
TIBYDKEHUS C Pa3IMYHBIMU CKOPOCTSIMHU B KUBOM M HE)KUBOU MIPUPOJIC; TCUCTBUE CHITBI
TPEHUS B IPUPOJIE U TEXHUKE; BIUSHNE aTMOC(EPHOTO JIaBIICHUS HA )KMBOI OpPTraHU3M;
MJIaBaHue PbIO; pbhIYaru B TeJie YeJIOBEKa; MPU ATOM MEPEBOIUTH MPAKTUUYECKYIO
3alayy B y4eOHYyI0, BBIICNATH CYIIECTBEHHBbIC CBOWCTBA/MPU3HAKU (HU3HUUECKUX
SIBJICHUI;

° OMHCHIBATH U3YUYEHHBIE CBOMCTBA TET U (DU3UYECKUE SIBJICHUS, HCTIONB3YS
(dbu3nyecKkue BeTUInHbI (Macca, 00bEM, INIOTHOCTH BEIIECTBA, BPEMSs, ITyTh, CKOPOCTh,
CPEIHSIsI CKOPOCTh, CHJIa YIPY-TOCTH, CHJIA TSDKECTH, BEC TeJla, CUJIa TPEHUS, TaBJICHUC
(TBEpmoro Tema, XKUAKOCTH, raza), BHITAIKWUBAIOIIAS CHJIA, MEXaHWYecKas paboTa,
MOIIIHOCTh, TIJICYO CHJIBI, MOMEHT CHJIBI, KOX(OUIIMEHT I0JE3HOTO JCHCTBUS
MEXaHU3MOB, KUHETHYECKasl U TTOTCHIIMAIbHASI SHEPTH); TIPU OMUCAHUU TIPABUIBHO
TPaKkTOBaTh (U3MYECCKUH CMBICT HCIIONB3YEMBIX BEIMYMH, WX OOO3HAYCHUS W
SAVHUIBI (DU3UYCCKUX BEIMYMH, HAXOIUTh (OPMYJIBI, CBS3BIBAIOLIUE JIAHHYIO
(UBUYECKYI0 BEJIMYHMHY C JAPYTMMH BEJIMYMHAMU, CTPOUTH TPaPUKUA H3YUECHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITNYMH;

° XapaKTepU30BaTh CBONCTBA Tel, (PU3WYECKHUE SIBICHHUS M TIPOIECCHI,
UCIIONB3Ysl TpPaBWJIA CJIOXKEHHUS CHJI (BAOJIb OJHOW MpsiMOi), 3akoH ['yka, 3aKoH
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[Tackans, 3axkoH Apxumezna, HOpaBWIO paBHOBeECHsl pblyara (OJI0Ka), «30J10TOE
MIPaBUJIO» MEXAHHUKH, 3aKOH CO-XPAaHEHUs MEXaHUYECKOW SHEPTUU; IPU 3TOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3alIUCBIBATh €T0 MAaTEMATUYECKOE BBIPAKEHHUE;

° OOBSCHATH (PU3UUECKUE SIBICHUS, POIIECCHI M CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallUid NPAaKTHUKO--OPUEHTUPOBAHHOIO XApPAKTEpa: BBIABIISTH
MPUYUHHO--CJIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOrMUeCKUX I11aroB ¢
OTopoi Ha 1—2 U3y4eHHBIX CBOWCTBA PU3NUECKUX SIBJICHUI, PU3NIECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

° pemiath pacy€THbIC 3adadyd B 1—2 NEHCTBUS, HCIIONB3Ys 3aKOHBI U
(opMyJIbl, CBS3bIBAIOLINE (PU3NYECKUE BETMUMHBI: HA OCHOBE aHAJIW3a YCIOBHS 3a7a4n
3aMKChIBaTh KPAaTKOE YCJIOBHE, MOACTABIATH (PU3MUECKUE BEIMUYUHBI B (OPMYJIBI U
IPOBOJUTH pac-u€Thl, HAXOJUThH CIIPABOYHBIEC JAHHbIC, HEOOXOIUMBIE NIl PELLICHUS
3a]1a4, OLICHUBATh PEAIUCTUYHOCTD MOTYYEHHON (PU3NYECKON BETUUYHHBI;

° pacno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIMTh MPU [OMOIIH
(U3MYECKUX METOJIOB; B OINHCAHMM MCCIIEJOBAaHUS BBIICIATh IPOBEPIEMOE
NPEANoJoKeHHe (TUnoTesy), pasziuyaTb M HUHTEPHPETUPOBATH  MOJIYUYECHHBIN
pe3yibTaT, HAXOJAUTh OITMOKHU B XO/I€ OIbITA, I€JIaTh BHIBOABI [0 €TI0 PE3yJIbTaTaM;

° MPOBOJIUTH OMNBITHl [0 HAOMIOACHUIO (DPU3NYECKUX SABJICHUA WA
(r3MUECKUX CBOWCTB TeM: (OPMYIUPOBATH IPOBEPSIEMBIE MTPEANIOIOKEHUS, COOUPATH
YCTAHOBKY U3 MPEIJI0KEHHOIO0 O0OpYyIOBaHHUS, 3alUChIBaTh XOJl ONBITA H
(bopMyIUpOBaTh BHIBOJBI;

° BBIIIOJIHATHh NPSIMBIE M3MEPEHHUsI PACCTOSHMS, BPEMEHH, MacChl TEIa,
o0béMa, CHUJIBI W TEMIEpaTypbl C HCIHOJIb30BAHUEM AaHAJIOTOBBIX U IM(PPOBBIX
npuOOpOB; 3aMUCHIBaTh MOKAa3aHUs NPUOOPOB C YYETOM 3aJaHHOW aOCOIHOTHOU
IIOTPEUIHOCTH U3MEPEHMI;

° IPOBOJUTH HUCCIIEI0BAaHUE 3aBUCUMOCTH OJHOW (PU3NUECKOW BETUUMHBI
OT JPYroi C MCMOJIb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTU MIyTH PAaBHOMEPHO
JBUKYILIETOCS TeJla OT BPEMEHU JABWKEHUS Tella; CUJIbl TPEHHS CKOJIbKEHHUS OT Beca
Tena, KayecTBa 0OpaOOTKH MOBEPXHOCTEW TeJl U HE3aBUCHUMOCTU CHJIBI TPEHHS OT
IJIOMIAM CONPUKOCHOBEHUSI TEN; CWJbl YNPYrOCTH OT YUIMHEHUS MPY>KUHBL;
BBITAJIKMBAIOIIEH CHJIBI OT 00beMa MOrPYKEHHOM 4YacTh Tejaa M OT IUIOTHOCTHU
KUJAKOCTH, €€ HE3aBUCHUMOCTM OT IUIOTHOCTU TeNa, OT TIIyOWMHBI, HA KOTOPYIO
MOTPY>KEHO TEJI0; YCIOBUM IJIaBaHUs TEJl, YCIOBUM PaBHOBECHUS pbluara U OJIOKOB);
y4acTBOBaTh B IUJITAHMPOBAaHUM Y4e€OHOTO HCCIENOBaHMs, COOMpPATh YCTAHOBKY U
BBITIOJHATh U3MEPEHHUs, Ceysl MPEeI0KEH-HOMY IUIaHy, (PUKCUPOBATH PE3yJIbTaThl
MOJIy4€HHOM 3aBUCUMOCTH (PM3MUYECKUX BEJIUYMH B BUJE MPEAJIOKEHHBIX TAOJIUL U
rpaduKoB, JeNaTh BBIBOJBI [0 pE3yJIbTaTaM UCCIIEOBaHMUS;

° IIPOBOANTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIUYHMH (TUIOTHOCTH
BEILIECTBA KUJKOCTU U TBEPAOIO TEJA; CUJla TPEHUS CKOJIbKEHUS; TaBJICHUE BO3/1yXa;
BBITAJIKMBAIONIAs CHUJa, JACUCTBYIOIIass Ha TMOrPYyKEHHOE B KUAKOCTh TEJO;
KO3 PUIIMEHT MOJIE3HOTO AEUCTBUS MPOCTHIX MEXAHU3MOB), CIEIys MPEAJIOKEHHON
MHCTPYKIMU: TP  BBINOJHEHUU U3MEPEHUN CcOOMpaTh HKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBIUMCISATH 3HAYEHNE UCKOMOM BEJTMYMHBIL;

° coON0aTh NpaBWjIa TEXHUKU O€30MacHOCTH TMpU  pabore ¢
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J1a00paTOPHBIM 000PYAOBAHUEM;

° YKa3bIBaTh MPUHITUIIBI ACUCTBUSI MPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, IUHAMOMETpP, COOOIIAIOUINECs COCyAbl, OapoMmeTp, phIyar,
MOJBUKHBIN U HETIOJIBU>KHBIN OJIOK, HAKJIOHHAS TIJIOCKOCTH;

° XapakTepU30BaTh MPUHIUIBI JCHCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA UX OMHCAHUA (B TOM YHUCJE: MOIIIMITHUKH,
YCTPOMCTBO BOJONPOBOJA, THUAPABIMYECKUM IIPECC, MAHOMETDP, BBICOTOMED,
MOPUTHEBOM HACOC, apEOMETP), UCIIOJIb3YSI 3HAHUS O CBOMCTBAX (PU3UYECKUX SIBICHUIM
U HeoO0X0IuMbIe (PU3HUECKUE 3aKOHBI, U 3aKOHOMEPHOCTH;

° OPUBOJUTH TpUMEpPbl / HaXOAuUTh HUHPOpPMALMIO O MpUMEpPAx
NPAKTUYECKOTO MCIOIb30BAHMS (DU3NYECKUX 3HAHUN B MOBCEAHEBHOM KU3HU IS
oOecrieueHuss 0€30MacCHOCTH TPU OOpallleHUHu C MNpUOOpaMU M TEXHUYECKUMU
YCTPONUCTBAMM, COXpaHEHHUS 370pPOBbSI M COONIOACHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

° OCYLIECTBJISATh OTOOP MCTOYHUKOB HH(poOpManuu B ceTtu HHTepHET B
COOTBETCTBHHM C 33JIaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUMN U
MyTEM CpPAaBHEHUSI PA3IUYHBIX HMCTOYHMKOB BBIACHATH HHPOPMAIMIO, KOTOpas
SIBJISIETCS MPOTUBOPEUUBON UITM MOXKET OBITh HEJOCTOBEPHOM;

° WCIONB30BaTh NPU  BBIMOJHEHUM  YYEOHBIX  3aJlaHUl  HAY4YHO-
-HOMYJISIPHYIO JIUTEPATYPY (PU3UUECKOr0o COAEpPKaHUs, CIPABOYHBIE MaTepUalbl,
pecypcel cetu VIHTEpHET; BiIaneTh MNPUEMAMU KOHCIEKTHPOBAHUSA TEKCTA,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

° co3/1aBaTh COOCTBEHHBIE KPAaTKUE MUChbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HMCTOYHUKOB WHGMOpMAIMU (PU3UUECKOTO COACpNKAHUS, B TOM YHCIIEC
myOJIMYHO JIeJaTh KpaTKUe COOOIICHUS O pe3ysibTaTaX MPOEKTOB WM Y4EOHBIX
WCCJIEIOBAHUM; IIPU 3TOM I'PAMOTHO MCIIOJIb30BaTh U3YUYEHHBIN ITOHATUHWHBIN amnapar
Kypca (U3HKH, COPOBOXK/IaTh BHICTYIUICHUE MTPE3ECHTALINEH;

° MIPU BBIMIOJHEHUHM YYEOHBIX MPOEKTOB U MCCIIEAOBAHUN pacCpENeNiaTh
00S3aHHOCTH B TpYI€ B COOTBETCTBUHU C IOCTABJIEHHBIMHU 3a/JadyaMu, CIEAUTH 3a
BBINIOJTHEHWEM TUlaHa JEWCTBUM, aJeKBaTHO OIIEHHMBATh COOCTBEHHBIM BKJIAJl B
JEATEIbHOCTh TPYMIIbI; BHICTPAaUBATh KOMMYHHKATUBHOE B3aUMOJICHCTBHE, YUNUTHIBAS
MHEHHUE OKPYKAIOIHUX.

9 kJ1acc

[IpeameTHble  pe3ynabTaThl Ha 0a30BOM  YPOBHE JOKHBI  OTpaXkaTh
c(hOpPMHUPOBAHHOCTH y 00YUAIOIINXCS YMEHHIA:

° UCIIOJIb30BaTh MOHITHUS: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE ABUKEHHE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSIHUS BEUIECTBA, KPUCTAITMYECKUE U aMOp(HbBIE
TeNla, HACHIIIEHHBIA W HEHACBIINICHHBIM Map, BJIAXKHOCTh BO3/yXa; TEMIEpATypa,
BHYTPEHHSISI SHEPIUsl, TEIUIOBOW JBUTATEIb; DJIEMEHTAPHBIA JJICKTPUUYECKUAN 3apsij,
AJIEKTPUYECKOE T0JIE, MPOBOJIHUKHU U TUIJIEKTPUKH, IIOCTOSIHHBINA 3JIEKTPUUYECKUH TOK,
MAarHuTHOE IOJIE;

° pa3nuuaTth SIBIECHUS (TEIJIOBOE pacIIMpeHHUe/ckaTue, Teronepenaya,
TEIJIOBOE  pPABHOBECHE, CMayMBaHHWE, KalWJULSIPHBIE  SIBICHHS, HUCHApeHHe,
KOHJIEHCAllMs,  IUIaBJIIEHHE,  KpUCTa/uuM3alus  (OTBEpAEBaHUE),  KHUIICHUE,
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Terionepenaya (TEmIONPOBOJHOCTb, KOHBEKIUS, M3IIyUEHHE); DJIEKTpU3AIUs Ted,
B3aMMO/ICUCTBUE 3aPSAJ0B, JEUCTBUS HJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHCTBUE MAarHUTOB, JIEUCTBME MArHUTHOI'O TOJISI Ha MPOBOJHUK C TOKOM,
ANEKTPOMArHWTHAsI MHIYKIIUS) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, ICMOHCTPUPYIOIINX JaHHOE (PU3NIECKOE SBIICHUE;

° pacmo3HaBaTh IMPOSIBJICHUE W3YyYCHHBIX (DU3WYCCKUX SIBJICHUH B
OKPYIKaIoIeM MHUPE, B TOM YHCIIe PU3NUECKUE SIBJICHUS B TIPU-POJIC: TTOBEPXHOCTHOE
HATSDKCHUE U KalWUISIPHBIE SIBJIICHUS B PUPOJE, KPUCTAIUIIBI B IPUPOAE, U3TYyUCHHE
Connila, 3aMep3aHue BOJOEMOB, MOpCKUE OpHu3bl, 00pa30BaHKUE POCHI, TyMaHa, UHEs,
CHeEra; JJICKTPUYECKUE SIBJICHUS B aTMoc(epe, AJIEKTPUUECTBO >KUBBIX OPraHU3MOB;
MarHuTHOE MoJje 3eMJId, Apeid MOoJII0COB, POJIb MArHUTHOTO MOJS IS JKU3HU Ha
3emiie, MOJSIPHOE CUSTHUE; TIPU ITOM NEPEBOJIUTh MPAKTUUYECKYIO 3a7a4y B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA/MIPU3HAKH (PU3UUYECKUX SBJICHUN;

° OTHUCHIBATh U3YUECHHBIC CBOMCTBA TEN U (DU3NUYECKUE SIBJICHUS, UCTIOIB3YS
(dbuznyeckre BEIMYMHBI (TEMIlepaTypa, BHYTPEHHSISI SHEPTHUs, KOJIUYECTBO TEIIOTHI,
yIenbHas TeIIOEMKOCTh BEIIECTBA, yAC/IbHAS TEIJIOTA IJIABJICHHUS, YIeIbHas TeIUIOTa
napooOpa3oBaHus, yJeJIbHas TEIJIOTa CrOpaHUsl TOIUIMBA, KOA(D(UIIMEHT MOJIE3HOTO
NEUCTBUS TEIJIOBOM MAalMHBI, OTHOCUTEIbHAS BIAXXHOCTh BO3/yXa, JIEKTPUUYECKUI
3apsii, CWJIa TOKa, SJEKTPUYECKOE HaIpsHKeHHE, COMPOTUBICHHE TMPOBOJIHUKA,
yIEIbHOE COMTPOTUBIICHUE BEILIECTBA, pa00Ta U MOIIHOCTh AJIEKTPUUECKOTO TOKA); MPU
OMHCAHUM TMPABUIBHO TPAKTOBaTh (M3MUECKUH CMBICI HCIOJIb3YEMbIX BEIHYMH,
0003HaYEHUS U €AUHUIIBI PU3UUECKUX BEJIMYWH, HAXOIUTH (POPMYIIbI, CBSI3bIBAIOIIINE
JTaHHYI0 (U3UYECKYI0 BEIUYMHY C JIPYTMMU BEJIUYMHAMHU, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEHN (PU3NUYECKUX BEITUYHH;

° XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NYECKHE SIBJICHUS M TIPOIECCHI,
HCIIONB3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOpPUH CTPOCHUS
BEIIIECTBA, MPUHIUIT CYMEPNO3UIMU TO-JIeM (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHEHHUs 3apsiaa, 3a-KoH Oma s yyacTka 1enu, 3akoH Jxoyns—JIenna, 3akoH
COXpAaHEHMSI DHEPTruM; IMPU HTOM JIaBaTh CJIIOBECHYIO (DOPMYIMPOBKY 3aKOHA H
3alUChIBATh €70 MAaTEMAaTHYECKOE BHIPAXKEHUE;

° OOBSICHATH (PUBUYECKHUE TMPOIIECChl U CBOWCTBA TEJ, B TOM YHUCJE U B
KOHTEKCTE€ CHUTyalluid  MNpPaKTUKO--OPUEHTUPOBAHHOTO  XapakKTepa:  BBIABIATH
MIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrMYECKUX 1IAaroB ¢
ornopoil Ha 1—?2 W3yYeHHBIX CBOMCTBA (HPM3MUECKUX SBICHUM, GU3MUECKUX 3aKOHOB
WA 3aKOHOMEPHOCTEN;

° pemaTth pacy€THbIE 3aJaud B 2—3 JIEUCTBUSA, UCIOJIb3YS 3aKOHBI U
(bopMyIIbI, CBSI3BIBAIOIINE (PU3MUECKHIE BETMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
3alUChIBATh KPATKOE YCJIOBUE, BBISABISATH HEJOCTATOK AAHHBIX JUIsl PEILICHUS 3a]1a4H,
BBIOMPATH 3aKOHBI 1 POPMYJIBI, HEOOXOIUMBIE TSI €€ PEIICHUSs, IPOBOIUTH PAC-YETHI
M CpaBHUBATh TOJIydEHHOE 3HA4YeHUE (U3NUYECKON BEITUYUHBI C HW3BECTHBIMU
JTAHHBIMH;

° pacrio3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXXHO PEIIUTh TMPU TOMOITU
(hbU3NYECKUX METOJIOB; UCIIOJIb3Ys ONMCAHUE UCCIICIOBAHMS, BBIICIIATH MPOBEPSIEMOE
MPENOJIOKEHUE, OIEHWBATh MPABUJIBLHOCTh TOPSIAKA MPOBEACHUS HCCIEIOBaHMUS,
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JIeaTh BBIBOJIBI;

° MPOBOJIUTh OMBITHl 10 HAOMIOACHUIO (DU3WYECKUX SIBICHUN WIH
(MBUYECKUX CBOMCTB TeJl (KaMMWUIIPHBIC SBJICHUS, 3aBUCUMOCTD TaBJICHHSI BO3TyXa OT
ero o0OBeMa, TeMIepaTryphl; CKOPOCTH TIpollecca OCTHIBAHHS/HATPEBAHUS TPHU
M3IIyYCHUH OT I[BETAa HW3JIyYalONICH/TOTIIOMAONIEH TOBEPXHOCTH; CKOPOCTH
WCHApeHus BOJBI OT TEMIIEPATYPHl KUAKOCTH W IUIOMIAAN €€ MOBEPXHOCTH,
AJIEKTPU3alMsa TEJI W B3aUMOJCUCTBUE JIIEKTPUUYECKHX 3apsS0B; B3aUMOICHCTBUE
MOCTOSSHHBIX MAarHUTOB, BU3YyaJIM3allMs MAarHUTHBIX IOJEH MOCTOSIHHBIX MAarHUTOB,;
JNEUCTBUSI MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHUTA,
CBOMCTBA DJICKTPOABUTATENSI IMOCTOSHHOTO TOKa): (POpMyJIHpOBaTh IMPOBEPSEMbIC
IPEAMNOJIOKEHUSI, COOUpaTh YCTAaHOBKY H3 MPEIJIOKEHHOTO 000pYyJAOBaHUSA,
OTIMCHIBATDH XOJI OIbITA U (DOPMYJTMPOBATH BHIBOJIHI;

° BBIMIOJIHATh  MPSIMBIE  HU3MEPEHUA  TEMIIEPATypbl, OTHOCHUTEIbHOMU
BIIA)KHOCTH BO3JYyXa, CHJIbl TOKA, HANPSHKEHHUS C HCHOJIb30BAHUEM AaHAJOTOBBIX
MPpUOOPOB U JATYMKOB (PU3MUECKUX BEIUUYMH; CPABHUBATH PE3YJIbTAThl U3MEPEHUI C
YY4ETOM 3aJIaHHOU a0COIIOTHON MOTPEIIHOCTH;

° MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (hU3NYECKOU BEITUUUHBI
OT APYroil ¢ MCHOJIb30BAHUEM MPSIMBIX HU3MEPEHUN (3aBUCUMOCTH COMPOTHUBIICHUS
MPOBOJIHUKA OT €ro UIMHBI, IUIOMAAA I[OMEPEYHOrO0 CEYECHHUSI W YJCIBHOIO
COITPOTHUBJICHUS BEIIECTBA MPOBOJAHUKA; CHJIbI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT
HAIPSDKEHUS HA TIPOBOJIHUKE; MCCIEAOBAHUE TMOCIEA0BATEIBHOTO U MAPAIIICIBHOTO
COCMHEHUN IMPOBOJHUKOB): IJIAHUPOBATh MCCJICAOBaHUE, COOMpaATh YCTAHOBKY H
BBITIOJIHATh M3MEPEHUs, CIACAYs MPEII0KECHHOMY IIaHy, (PMKCUPOBATh PE3yJIbTaThI
MMOJIYYCHHOW 3aBUCHMOCTH B BHJE TaONHMI] U TpauKOB, JeiaTh BBIBOABI 110
pe3yJbTaTaM UCCIEN0BAHNS;

° IIPOBOJINTh KOCBEHHBIC H3MEpPEHUs (PU3MYCCKUX BeIWMYMH (yIelbHas
TEIUIOEMKOCTh BEILECTBA, COMPOTUBIICHHE MPOBOJHUKA, paboTa H MOIIHOCTh
AIEKTPUUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO
YCTaHOBKY, CJIEAYs PEII0KEHHON HHCTPYKIIMH, U BBIYACIISITh 3HAYCHUE BEJIMUYNHBI;

° coON0aTh NpaBWiIa TEXHUKU OE30MaCHOCTH TMpu  pabore ¢
J1a00paTOPHBIM 000PYAOBAHUEM;
° XapaKTepU30BaTh MPUHIUIBI JCHCTBHS H3YYEHHBIX MPUOOPOB U

TEXHUYCCKUX YCTPONCTB C ONIOPOI Ha MX OMKCAHKS (B TOM YHCIIC: CUCTEMA OTOTUICHHUS
JIOMOB, TUTPOMETp, TapoBasi TypOWHA, aMmmepMeTp, BOJBTMETP, CUETUYUK
ANEKTPUYECKOM DHEPIrHH, DJICKTPOOCBETUTENbHBIE TMPUOOPHI, HarpeBaTeIbHBIC
AIEKTPONPUOOPHI  (MIPUMEPBI), DICKTPUUECKUE MPEIOXPAHUTETH; IIIEKTPOMArHUT,
AIIEKTPOIBUTATENH TTOCTOSSHHOTO TOKA), UCTIOB3YS 3HAHUS O

° CBOMCTBax (U3MUECKUX SBJICHUM U HeoOXxoaumbie (usndyeckue
3aKOHOMEPHOCTH;
° pacmo3HaBaTh MPOCTHIC TEXHUYECKHUE YCTPOMCTBA W H3MEPUTEIHHBIC

MpUOOPHI IO CXEMaM U CXEMaTUYHBIM PUCYHKaM (KUAKOCTHBIA TEPMOMETP, TEPMOC,
MICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CTOPAHUs, AIEKTPOCKOII, PEOCTar);
COCTAaBIATh CXEMBbI ANEKTPUUYECKUX LEMEN C MOCIEI0BATEIbHBIM U MAPAJIIEIbHBIM
COCIMHEHUEM  JJIEMEHTOB, pa3iuyas  yCJIOBHblE  OOO3HAYEHMsI  AJIEMEHTOB
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AIIEKTPUYECKUX LICTIEH;

° OPUBOIUTH  NPUMEPB/HAXOAUTh  HHpOpManMiO O  MIpUMepax
MPAKTUYECKOTO MCIOIb30BaHMs (U3NUYECKUX 3HAHUW B TMOBCEIHEBHOW >KU3HH IS
oOecrieueHrs O€30MAacCHOCTH TpU OOpalIeHUH C MpUOOpaMH U TEXHHUYECKUMU
YCTPOMCTBAMH, COXpaHEHUS 3J0pPOBbS M COOJIOJACHHUS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYKAIOLIEH CPEJIE;

° OCYIIECTBIISITh MOUCK MHGPOPMAIMN (PU3NYECKOTO COACPKAHUS B CETH
WHTepHeT, Ha OCHOBE MMEIOIIMXCS 3HAHUU M MYTEM CPaBHEHUS JOIOJIHUTEIbHBIX
MCTOYHUKOB BBIIEIATh MH(OPMALINIO, KOTOPAs SIBJISIETCS IPOTUBOPEYUBON UITU MOYKET
OBITh HEIOCTOBEPHO;

° UCIOJb30BaTh IPU  BBIIOJHEHUM Y4YEOHBIX 3aJaHUMl  HAy4YHO--
HOMYJIAPHYIO JIUTEPATypy (PU3NYECKOTO COACpKAHUS, CIPAaBOYHBIE MaTEpUAIbL,
pecypcsl cetu VIHTepHEeT; BiageTh NpuUEMaMU KOHCHEKTHUPOBAaHUS TEKCTa,
npeoOpa3zoBaHusd HHPOPMALIUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

° CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHUS,
0000111ast “H(OPMALINIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUYECKOIO COJIEP KaHMs, B TOM
qrciie MyOJMYHO TPENCTaBIATh Pe3ybTaThl MPOEKTHON WM HCCIEI0BATENbCKON
AESTeIbHOCTH; TIPX 3TOM TPAMOTHO HMCIIOJIb30BAaTh H3yUEHHBIN MOHATHIHBIN anmapar
Kypca (pU3uKH, COMPOBOKIATh BEICTYIUICHHUE IPE3CHTALINEH;

° IpU BBIMOJHEHUHA YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (PHU3UIECKUX
IIPOLIECCOB PACTIPEAEIATh 00513aHHOCTU B IPYIIE B COOTBETCTBUU C MTOCTABJICHHBIMU
3aJjadyaMM, CJEIUTh 3a BBIOJIHEHUWEM IUIaHA JIEHCTBUH U KOPPEKTUPOBATH €rO,
a/JIeKBaTHO OLICHMBAaTh COOCTBEHHBIN BKJIAJ B AESATEIbHOCTb I'PYIIbI; BHICTPAUBATh
KOMMYHHMKATUBHOE B3aUMOJICHCTBHE, IPOSBIISAs TOTOBHOCTh pa3peliaTh KOH(IIUKTHI.

®

10 knace

[IpenmeTHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOLTNXCS YMECHHIA:

° WCIIONIb30BaTh TMOHATHS: CHUCTeMa OTCYeTa, MaTepualbHas TOYKa,
TPAeKTOPHS, OTHOCUTEIFHOCTh MEXaHUYECKOTO NBIKEHUS, Aedopmanms (ympyras,
IIacTUYECKas), TPEHHE, IIEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh U
NEePEerpy3KH; MEHTP TSHKECTH; aOCOMIOTHO TBEPIOE TENO, HEHTP THKECTH TBEPAOTO
TeJla, pPaBHOBECHE, MEXAHMYECKHE KoyeOaHWsd W BOJHBI, 3BYK, HH(QpPa3ByK H
yJIbTPa3BYK; 3JIEKTPOMArHWTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTH U JaJTbHO30PKOCTh, CTIEKTPHI UCITYyCKAHUS U MOTJIONICHUS; ainb(a-, beTa-
Y TaMMa - U3JIy4YEeHHUs], U30TOIIbI, S/IEpHAsi SHEPreTUKA;

° pa3nuyath SBJICHHUS (paBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
IBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOIHOE MaJeHHUE Tel,
paBHOMEpPHOE JIBIKEHHE 10 OKPY>KHOCTH, B3aUMOJECHUCTBUE TE€J, PEAKTHUBHOE
JBUKEHUE, KosieOaTeIbHOe JIBIXKEHHE (3aTyXaroluue M BhIHYXACHHbIE KOJEOaHUs),
pE30HAHC,  BOJHOBOE  JIBIDKEHHE,  OTpPAXCHHME  3ByKa,  MPSMOJMHEHHOE
pacnpocTpaHeHue, OTPaKEHUE U IIPEJIOMIIEHHE CBETA, MOJTHOE BHYTPEHHEE OTPaKeHHE
CBETa, paslio’KeHHE OEOro CBeTa B CHEKTP U CJIOXKEHHE CIEKTPaJbHBIX IIBETOB,
JUCTIEpCUsl CBETa, €CTECTBEHHAs] PaJUOAaKTHBHOCTh, BO3HWKHOBEHHE JHMHEWYATOTO
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CIEKTpa U3JyYEHHsI) 10 OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
J€MOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHUE;

° pacrmo3HaBaTh NPOSBICHHE U3YYCHHBIX (U3UYECKUX SBICHUI B
OKpy>XarolieM Mupe (B TOM uucie (pu3nueckue sBJICHUS B MPUPOAE: MPHUIUBHI U
OTJIUBBI, JBM)KEHHE IIaHET COJHEYHOH CUCTEMBI, PEAKTUBHOE IBUKEHUE >KHBBIX
OpraHU3MOB, BOCIIPUSITUE 3BYKOB >KMBOTHBIMHU, 3E€MIIETPSICEHUE, CEHCMUYECKHE
BOJIHBI, IIyHaMH, 3XO0, LIBETA TEJ, ONTHYECKUE SBJICHHUS B MPHUPOAE, OMOJIOrHIECKOE
NEUCTBUE BUIUMOTO, YJIbTPa(pUOIETOBOIO UM  PEHTICHOBCKOTO  M3IyYCHWIA;
€CTECTBEHHBIN paInOaKTUBHBINA (POH, KOCMUUYECKHE JIYUH, PAIUOAKTUBHOE U3ITyUYECHHE
OPUPOJHBIX MHUHEPAIOB; JIEUCTBUE PAJAUOAKTUBHBIX W3IYyYCHUH HA OPraHUu3M
YeJioBeKa), MPU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3ajadyy B y4eOHYIO, BBIACISTH
CYILIECTBEHHbIEC CBOMCTBA/TIPU3HAKU (PU3UUECKUX SIBJICHHUI;

° OMKCHIBATH U3YUEHHBIE CBOWCTBA TEJ U (DU3UUECKUE SBJICHUS, UCTIOB3YS
(¢u3nUecKue BeIMYUHBI (CPEAHssl U MTHOBEHHAs CKOPOCTh Tejia TP HEPABHOMEPHOM
IBUKEHUU, YCKOPEHHUE, NepEMENICHUE, MMyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUS, CUJIA
YIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOTHOTO MaJIEHUs, BEC TENA, UM-ITYJIbC TENA,
MMITYJIbC CHJIbI, MEXaHUYECKasi padoTa U MOILIHOCTh, NOTEHIUAJIbHASA 3HEPIUs Tena,
MOJHATOrO HAJ| MOBEPXHOCTBIO 3€MJIM, NOTEHIIMAIbHAS SHEPTUs CKATOM MPY>KUHBI,
KMHETHYECKasi DSHEprus, IOJHAas MEXaHW4YecKas »JHEprus, NepHoJ M 4YacToTa
KOJieOaHWil, IJMHA BOJHBI, IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTH CBETAa,
MoKa3aTellb MPEJIOMIICHUsT Cpe/bl); TpPU ONUCAHUU MPABUIBHO TPAKTOBAThH
(bu3NYECKUN CMBICI UCTIONb3yEMbIX BEIMUNH, 0003HAYEHUS U €IUHUIIBI PU3NIECKUX
BEJIMYMH, HaXOAUThb (DOPMYJbl, CBS3BIBAIOLIUE JAHHYIO (U3UYECKYIO BEIMUUHY C
JIPYTUMU BEJIUYMHAMH, CTPOUTH TpadUKH HM3YyUYEHHBIX 3aBUCUMOCTEH (DHU3MUECKUX
BEJINYUH;

° XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS M IPOLECCHI,
UCIIONIb3Ysl 3aKOH COXPAHEHMsI DHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPHUHIIMI
CYNEpIO3ULIMKA CUJI, IPUHIUIT OTHOCUTENIbHOCTH ['anunes, 3akonsl HproTOHA, 3aKOH
COXpaHEHUSI MMITYJIbCA, 3aKOHbl OTPAXKEHUS U TMPEJOMIICHHS CBETa, 3aKOHbI
COXpaHEHUsl 3apsA0BOr0 M MAaCCOBOIO YHMCEN MpPHU SACPHBIX PEAKUUsX; MPU ITOM
JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHa W 3alHUChiBaTh €ro MaTeMaTHYeCKOe
BBIPA)XKECHMUE;

° OOBACHATH (PU3MUECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCT€ CUTyalluid MPaKTUKO--OPUEHTHUPOBAHHOTO  XapakTepa:  BbIABISThH
NPUYUHHO--CJIEICTBEHHbBIE CBSA3H, CTPOUTH OOBSCHEHUE U3 2—3 JIOTMUECKUX I11aroB ¢
Omopoi Ha 2—3 HU3yYEHHBIX CBOMCTBA (HM3MUECKUX SBICHUM, GU3MUECKUX 3aKOHOB
WA 3aKOHOMEPHOCTEWN;

° pemarh pacdy€THbIC 3amadu  (Omuparonuecs Ha cuctemy u3 2—3
YpaBHEHHUI), UCTIOJIb3Ys 3aKOHBI U (POPMYJIBI, CBSI3BIBAIOIINE (PU3NUECKIE BEITMUUHBI !
Ha OCHOBE aHaiM3a YCIIOBUSA 3aJauyd 3a-MHUChIBaTh KPATKOE YCIIOBUE, BBISBIATH
HEJOCTAIONIMEe WJIM W30bl- TOYHBIE JIaHHbIE, BBIOMpPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOAMMBIEC [JISl PEIICHUs, MPOBOJUTH PACUEThl U OLEHUBATH PEATUCTUYHOCTD
MOJIyYEHHOTO 3HAYeHUs (PU3UUECKON BEJIMYUHBI,

° pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEIIUTh MPH TOMOIIH
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(bu3MYEeCKUX METOOB; UCIONb3Ys ONKMCAHUE UCCIEIOBAaHUS, BBIACIATh IPOBEPSIEMOE
MPEIOJIOKEHNE, OLECHUBATh MPAaBWJIBHOCTh MOPSAAKAa MPOBEACHUS HCCIIECIOBAHMS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTATHI HAOIIOIEHUH U OIIBITOB;

° OPOBOAMTH OMNBITHI MO HAOMIONEHUI0 (U3MUECKUX SBICHUM WU
¢bu3nuecKux CBOMCTB Tel (M3ydeHHE BTOPOro 3aKoHa Hpl0TOHA, 3aKOHA COXpaHEHUs
SHEPTUH; 3aBUCUMOCTD MEPHOIa KoJeOaHui

° NPYXUHHOTO MasiTHUKa OT MacChl Ipy3a M KECTKOCTH TPYXKHUHBI, U
HE3aBUCUMOCTh  OT  aMIUIMTYJbl  MajblX  KojJeOaHWil;  MpSMOJMHEHHOE
pacnpocTpaHEHUE CBETa, pa3jiokKeHUEe OelIoro CBeTa B CIEKTpP; M3YUEHUE CBOWCTB
M300paKEeHUS B TNIOCKOM 3€pKajie U CBOMCTB M300paXkeHus MpeaMeTa B coouparomien
JUH3E, HAONIOJICHHE CIUIONIHBIX M JIMHEWYaThIX CHEKTPOB  W3IIyUCHHS):
CaMOCTOSTENIbHO COOMpPAaTh YCTAaHOBKY W3 H30BITOYHOTO Habopa 00OpYyIOBaHUS;
OMKCHIBATH XOJI ONBITA U €r0 PE3YbTaThl, OPMYIUPOBATH BHIBO/IBI;

° MPOBOAMTH MPH HEOOXOAUMOCTH CEPHUIO TIPSIMBIX U3MEPEHUH, OIpeIemsis
CpelHee 3HayeHue H3MepsieMOl BeJW4YuHBbI ((POKYCHOE pacCTOsHHE COOMparolen
JIMH3BI); 000CHOBBIBATH BHIOOP CrIOCO0a U3MEPEHUSI/U3MEPUTEIBLHOTO MPUOOPA;

° MPOBOANTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH C
WCIIONIb30BAaHUEM TIPSIMBIX M3MEPEHUH (3aBUCHMOCTh IyTH OT BPEMEHH TIpHU
PAaBHOYCKOPEHHOM JIBMD)KEHUM O€3 HaudajlbHOW CKOPOCTH; TNepuojaa KojaeOaHui
MaTEMaTHYECKOT0 MasiTHUKA OT JJTUHBI HUTH; 3aBUCUMOCTH YTJIa OTPAKCHHSI CBETA OT
yria najeHus U yriia npejaoMJIeHHs OT yria NaJeHus ): IUIaHUPOBATh UCCIIEJOBAHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY, (DUKCHUPOBATh pe3yibTaThl IOIYYECHHON
3aBHCHUMOCTH (PU3MUECKHUX BEJIMYMH B BUJE TAOJIULl U rpapuKOB, J€JIaTh BBIBOJBI IO
pe3yJibTaTaM UCCIIEIOBAHNUS;

° IPOBOJNUTh KOCBEHHBIE H3MEpPEHUs (U3MUECKUX BEIMYUH (CpemHss
CKOpPOCTb M YCKOpPEHHE TeJa IMpU pPABHOYCKOPEHHOM JABW)KEHHUHU, YCKOPEHHE
cBOOOMHOTO MaJeHUs], KECTKOCTh MPYXKHUHBI, KOIPOUIIUEHT TPEHHUS CKOJIBKECHHUS,
MexaHndeckas paboTa ¥ MOIIHOCTh, 9aCcTOTa U MEPHOJ KOJIeOaHHI MaTeMaTHIECKOTO
U TMPY>KUHHOTO MAasTHUKOB, ONTHYECKAs! CUJIa COOMPAIOIICH TUH3bI, PaIMOAKTUBHBIN
¢oH): TIAHMPOBATh H3MEPEHHUsS; COOMPATh HKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJHATh M3MEPEHUs, CIenysl MPEATIOKEHHON WHCTPYKIMU; BBIUYUCISTh 3HAYCHHE
BEJIMYMHBI M aHAJIM3UPOBATh TOJYUYEHHBIC pPE3yNbTaThl C YYETOM 3alaH- HOU
ITOIPELIHOCTA U3MEPEHN;

° coOnoIaTh TpaBWJIa TEXHUKU OE30MacHOCTH TMpuU  pabore ¢
71a60paTOPHBIM 000PYOBaHUEM;
° paznuyaTh OCHOBHBIE TMPHU3HAKM M3YYCHHBIX (DU3MUECKUX MOJIe- JICH:

MaTepuagbHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOUEYHBbIH MCTOYHUK CBETA, JIy4,
TOHKasl JIMH34, IUNIAHETAPHAsI MOJIENIb aTOMA, HYKJIOHHAs: MOJENb ATOMHOTO S1pa;

° XapaKTepU30BaTh MPUHIUIBI JCHCTBUS H3YUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM HA UX OmNHMCaHus (B TOM YHCIE: CHHIOMETD,
JATYUKH TOJIOKEHUSA, PACCTOSHUS U YCKOPEHUS, PAKETa, dXOJOT, OYKH, IEPUCKOTI,
¢doToanmapar, ONTUHYECKHUE CBETOBO/IbI, CIIEKTPOCKOI, JO3UMETP, Kamepa Bunbcona),
UCIIONIb3Yys 3HAHUA O CBOMCTBaX (PU3MYECKUX SIBJCHUN M HEOOXOIUMbIE (PU3NYECKHE
3aKOHOMEPHOCTH;
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° UCIIOJIb30BaTh CXEMbI U CXEMAaTUYHbIE PUCYHKH N3YUYEHHBIX TEXHUUECKHUX
YCTPOMCTB, U3MEPUTENBHBIX TPUOOPOB M TEXHOJOTUUECKUX MPOLIECCOB MPHU PELICHUH
y4eOHO-IIPAKTUYECKUX 3a/1a4; ONTUYECKUE CXEMBI JUIsl MMOCTPOEHUS U300paKEHUH B
IJIOCKOM 3€pKajie U COOMparoIei JINH3E,

° OPUBOIUTH  MPHUMEPB/HAXOAUTh  HHpOpMamuio O  MpuUMepax
MPAKTUYECKOTO MCIOIb30BaHMs (U3NUYECKUX 3HAHUN B TMOBCEIHEBHOW >KU3HH IS
oOecrieueHrus O€30MAaCHOCTH TpPU OOpalleHHuH C MpUOOpaMH M TEXHUYECKUMU
yCTPOMCTBAMH, COXPAHEHHUS 3/0pPOBbS M COOJIOJAEHHS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPY KalOIIeH cpene;

° OCYIIECTBIISATh MOMCK MH(pOpMauu (U3NYECKOTO COJAEP)KAaHUS B CETU
WHTepHeT, caMOCTOATENbHO (OPMYJIHPYsl TOUCKOBBIM 3alpoc, HAaXOOUTh IyTH
OIIpe/eNIeHUs] JOCTOBEPHOCTH MOJIYYEHHOW HH(OpPMALMM HAa OCHOBE HMMEIOIIMXCS
3HAHUU U IONIOJHUTENBbHBIX UCTOYHUKOB,;

° HCIIOJIb30BAaTh MPY BBIMOJIHEHUHU YU€OHBIX 33/JaHUI HAYYHO-TIOIYJISIPHY IO
JTUTEPATYPY (PU3NYECKOTO COAEpkKaHUS, CIHPABOYHBIE MaTEpHUAIIbI, PECYpPChl CETH
«HTepHET»; BIAAETh NPUEMAMHU KOHCIIEKTHUPOBAHUS TEKCTa, MpeoOpa3zoBaHUs
MH(pOpMaIU U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

° co37aBaTh COOCTBEHHbIE NMMUCbMEHHBIE U YCTHBIE COOOIICHUS HA OCHOBE
nH(OpMaMU U3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTrO COIAEpKAHMS, ITyOJIUYHO
MPEACTABIATh PE3YJbTATHI MPOEKTHON WIIM HUCCIEAOBATENbCKON AEATENbHOCTH; TIPH
3TOM I'PaMOTHO UCIOJIb30BaTh U3YUYEHHBIN NOHATUINHBIN annapar u3y4acMoro pasziesa
(GU3MKM U CONPOBOXAATh BBICTYIUIEHHE MpE3eHTalUued Cc y4€ToM OcOOeHHOCTEH
ayJIUTOPUH CBEPCTHHUKOB.

CrnenuajbHbie pe3yJbTaThl:

Bnanenue mnpaBunamu 3anucu  QOpMyd W CHEUMANIbHBIX 3HAKOB IpHU
MCIIOJIb30BAaHUU pelibeHO-ToueuHOM cuctemsl JI. bpaitns.

Bnanenue ocsa3aTenbHbIM CIOCOOOM 00CIIEIOBAaHUSL M BOCIIPUATHUS pelibe(PHBIX
M300paKeHUH (MIUTFOCTPALIMMA, CXEM, MAKETOB, YEPTEHKHBIX PUCYHKOB H T.I1.).

YMeHure BbINOJHATh MPOCThIE pebe(hHbIE PUCYHKU U OCTPOCHHMSI PU TOMOLITA
CHeUaIbHbIX UHCTPYMEHTOB.

Bnanenue TexHukoll —mnpeoOpa3oBaHMs (GOPMYJT M BBIPAXKEHUH TIpH
WCIIOJIB30BaHnU cuctemsl JI. bpaiiis.
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TEMATHUYECKOE IINTAHUPOBAHHUE 110 ITPEAMETY «®U3UKA»
8 kiacc (68 4.)

Temarunueckui
0JI0K, TeMa

OcHoOBHOe coaepxkaHue

OcHoBHBIE BHU/AbI 1€ATCJIBHOCTH Oﬁy‘laIOH_lI/IXCH

Paznen 1. @u3uka v €€ posib B IOZHAHUM OKPY Kalouero mupa (6 4.)

®dusnka — Hayka | ®m3uka — Hayka O TIPUPOJC. | ® BBISABJICHHUC PA3THUUNA MEXKITY (PH3NICCKUMHU M XMMHUYCCKUMU
o npupoje. (2 4.) | SABnenus npupoasl. Dusnyeckue npespanieHusMu (MC — xumus);
SIBJICHUS: MEXaHWUYECKHUE, TEIUIOBHIC, | ® paclio3HaBaHWE M KiacCUpUKaAIUSg (PU3NUESCKUX SBIICHHM:
AJIEKTPUYECKUE, MarHuTHBIC, MEXaHUYECKUX, TEIJIOBBIX, JJEKTPUUYECKUX, MATHUTHBIX U
CBETOBBIC, 3BYKOBBIC. CBETOBBIX;
® Ha0JIOJICHUE C TOMOIIBI0 COXPAHHBIX AHAIM3ATOPOB U
onrcanue Pu3NIECKuX SBICHUM.
dusnyeckue dusnyeckue BeIUYMHBL. VI3MepeHue | ® OmpeesieHUe LEeHbl JACJICHUS IIKadbl H3MEPUTEIBLHOIO
BEJIMYUHBL (2 4.) | puzndeckux BenauuuH. Dusznueckue npubopa, U3MEpEeHUE JIMHEWHBIX pa3MEpoOB Tel U
npuOopkl. [lorpentHocTs U3MEPEHUIA. MIPOMEKYTKOB BPEMEHHM C YUETOM MOTPEITHOCTEH;
MexayHapoaHasi CUCTEMA €AMHHUII. ® u3MepeHue 00bEMa KUIAKOCTH U TBEPIOTO TENa;
® I3MEpECHUE TeMIlepaTypbl IIPH TOMOIIM KHUJKOCTHOTO
TEpMOMETpA U JaTUYUKa TEeMIICPATyPhI;
® BHINIOJTHEHHWE TBOPYECKMX 3aJaHUN TI0 TOHUCKY CIOCOOOB
U3MEPEHUS  HEKOTOPHIX  (DU3UYCCKHX  XapaKTCPHUCTHK,
HaIpuMep: pa3MEPOB MaJIbIX 00BEKTOB (BOJIOC, TPOBOJIOKA),
yAQIEHHBIX OOBEKTOB, OOJBIIUX PACCTOSHUM, MaJbIX
IPOMEXKYTKOB BPEMEHU;
® 00CYXJEHHUE MpeIaraeMbIX CloCO00B.
EcrectBennonayu | Kak ¢gusuka u Ipyrve eCTECTBEHHbBIC | ® BBIJIBHKEHUE THUIIOTE3, OOBSICHAIOUINX TMPOCTHIC SIBJICHUS,
HBIM METOJI HayKH M3Yy4aroT pUPO.Y. HallpuMep: TMOYeMY OCTaHABJIMBAETCS ABWXKYIIEECS IO
rno3Hanus. (2 4.) EcrecTBeHHO-HAY4HBI METO/I TOPU30HTAIBHON MOBEPXHOCTH TEJIO; IMOYEMY B KAPKYIO
[MO3HAHHUS: HAOJIOJEHHUE C ITOMOIIBIO IIOr0/1y B CBETJIOW OJIC¥K/I€ MPOXJIAIHEHN, YEM B TEMHOMU;
® TIPCIOKEHHE CIIOCOOOB IMTPOBEPKH TUITOTE3;

COXPAaHHBIX AHAJIN3aTOPOB,
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MIOCTAHOBKA  HAy4YyHOIrO0  BOMpOCa,
BBIJIBUKCHUE TUIIOTE3, SKCIIEPUMEHT
[0 MPOBEpPKE TUMOTE3, OOBICHCHUE
HaOmromaeMoro sBiaeHus. Omnmcanne
Gu3HUeCKNX SBICHUH C TIOMOIIBIO
MOJIEJIEN.

® [pOBEJCHUE

UCCIICJIOBAaHMUSI [0 TPOBEPKE KaKOM-THO0
TUMOTE3bl, HANmpuUMep: JalbHOCTh  MOJETa  IIApHKa,
MYIIEHHOIO0 TOPU30HTaJIbHO, TeM OoJblle, 4YeM OoJiblue
BBICOTA MYCKa;

MOCTPOEHUE TPOCTCUIITUX MojieNiel (U3UIECKUX SBICHUN (B
BUJIC PUCYHKOB, aIllUIMKALUH, PeNbeHBIX PUCYHKOB HIIU
CXeM), HampuMep TMaJeHue MpPeaMeTa; MPsIMOIMHENHHOe
pacrnpocTpaHeHHe CBeTa.

Paznea 2. IlepBoHayajibHbIE C

BeJleHHs 0 CTPOeHUH BemecTBa (5 4.)

Crpoenue
BemiecTna. (1 4.)

ATOMBI ¥ MOJIEKYJbI, UX Pa3MeEpHI.
OnbITHI, JOKA3bIBAIOIINE TUCKPETHOE
CTPOCHME BEILECTBA.

® HAOJIIOJCHUE C IIOMOIIBIO

COXpPaHHBIX aHAJIU3aTOPOB U
WHTEpIIpETalksl  OIBITOB, CBUIETENbCTBYIOIUX 00
ATOMHO-MOJICKYJISIPHOM CTPOEHUM BEIIECTBA: OIBITHI C
PacTBOPEHUEM PA3JTUYHBIX BEIIECTB B BOJIE;

OLICHKa pa3MEpPOB aTOMOB M MOJEKYJ C HCHOJIb30BAHHEM
dbotorpaduii, MNOJyYEHHBIX Ha  aTOMHOM  CHJIOBOM
mukpockorne (ACM), wiu Mozenei;

ONpENICJICHUE Pa3MEPOB MAJIBIX TEJL.

JIBuxkeHue

u
B3aUMOJCHCTBHUE
YaCTHIL
BermiecTna. (2 4.)

JIBmxeHnue yactuil BemiectBa. CBs3b

CKOPOCTH  JBWIKEHHSI YacCTHUI] C
TEMIIEPaTypoi. bpoyHoBcKkoe
JBUKEHHE. Huddysus.

B3aumoneiicTBie 4yacTHIl BEIIECTBA:
MIPUTSHKEHUE U OTTAJKUBAHUE.

HAOJIIOZICHHE C TIOMOIIBIO COXPaHHBIX aHAJIU3aTOPOB U
00BsCHEHNE OPOYHOBCKOTO JABMXKEHUS U siBJIeHUs Aud hy3um;
NPOBEICHUE U OOBSCHEHHWE OIBITOB 110 HAOIIOICHUIO
TETJIOBOTO PACIITUPEHHUSI Ta30B;

MPOBEJICHNE U OOBSICHEHUE OIMBITOB MO OOHAPYXKEHUIO CUJI
MOJICKYJIIPHOTO MPUTSOKCHUSI M OTTATKUBAHMS.

ArperaTHble
COCTOSIHUS
BelecTna. (2 4.)

ArperaTHble€ COCTOSIHUSI BEIIECTBA:
CTPOEHUE Ta30B, JKUIKOCTEH U
TBEPIBIX (KPUCTAUIMYECKUX) TEIL

B3anmocBsA3p MeXQy CBOMCTBAMH
BEIIECTB B PA3HBIX AarperaTHbIX
COCTOSIHUSAX U uX

omnucaHue (C UCMOJIb30BAaHUEM MPOCTHIX MOJIEINICH) OCHOBHBIX
pa3IMuril B CTPOCHUU Ia30B, )KUJIKOCTEN U TBEPIBIX TEII,
00BSICHEHHE MaJIOW CYKUMAEMOCTH KUIKOCTEH U TBEPIBIX TEII,
OOIBIION CKNMAEMOCTH T'a30B;

0o0BsCHEHHE COXpaHeHUsT (OPMBI TBEPABIX TN M TEKYYECTH
JKUJIKOCTH;
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aTOMHO-MOJIEKYJISIPHBIM CTPOCHHEM.
Ocobennoctu arperaTHbIX
COCTOSIHUH BOJIBL.

MPOBEJICHUE ONBITOB, JOKA3BIBAIOIINX, YTO B TBEPIOM
COCTOSIHUM BOJIbI YACTHIIBl HAaXOMATCS B CPEIHEM JajbIIe
JIpYT OT Apyra (MJIOTHOCTh MEHBIIIE), YEM B KUJIKOM;
YCTAaHOBJICHHE  B3aMMOCBSI3M  MEXIY  OCOOCHHOCTSIMHU
arperaTHbIX COCTOSIHUM BOJBI M CYIIECTBOBAaHHUEM BOJIHBIX
opranu3moB (MC — Ouonorusi, reorpadusi).

Pa3nen 3. /IBu:kenue u B3aumoaeicreue tea (21 4.)

Mexannueckoe Mexannueckoe JNBI)KCHHUE. | ® WCCIEIOBAHUE PABHOMEPHOIO JABUKEHUS U OINPEIECICHUE ET0
nBwxkenue. (3 4.) | PaBHOMepHOe U HEpaBHOMEpPHOE IIPU3HAKOB;
newxkenne.  Ckopoctb. CpenHsisi | ® HaOJMIOJEHHE C IOMOIIBIO COXPAHHBIX  aAHAM3aTOPOB
CKOpPOCTb  NPU  HEPABHOMEPHOM HEPABHOMEPHOTO JABWKECHUS U ONPEACIEHUE €ro OTINYAN OT
NBWKEHUU. Pacyér myTu u BpemeHH PaBHOMEPHOTO ABHKECHUSI;
JBUKEHUS. ® pCIICHME 3a/1a4 HA ONPEJCICHUE MYTH, CKOPOCTU U BPEMEHU
PaBHOMEPHOTO JBHKECHUSI;
® aHaJu3 rpa)MKOB 3aBUCUMOCTH ITyTH U CKOPOCTH OT BPEMEHH.
Nuepnus, SIBnenue uHepuu. 3aKOH MHEPUUU. | ® OOBICHEHHE W MPOTHO3UPOBAHUE SIBIICHUM, 00YCIOBICHHBIX
macca, B3aumogeiictBue Ten Kak IpUYMHA VHEPLMEN, HAIPUMEP: YTO IPOUCXOAUT MPU TOPMOKECHHHU
IJIOTHOCTH. (4 WU3MEHEHUs CKOPOCTH JIBUYKECHUS TE. WIKN PE3KOM MaHEBpPE aBTOMOOWIIS, MOYEMY HEBO3MOXKHO
9.) Macca kak Mepa MHEPTHOCTH Tela. MTHOBEHHO IIPEKPATUTh JBUKCHUE HA BEJOCHUIIEAEC WU
[notHOCTH BEIIECTBA. CBsi3b CaMOKare u T J;
IJIOTHOCTH C KOJIMYECTBOM MOJICKYJ | ® TMPOBEACHUE W  aHalW3  OMNbITOB, JEMOHCTPUPYIOIINX
B eIMHUIIE 00BEMA BEIIECTBA. U3MEHEHUE CKOPOCTHU JBUKEHHUS TEJIA B PE3yJIbTaTE NCHUCTBUS
Ha HETo JpyTUX TE,;
® peCIICHUE 33/1ad Ha OMpejeieHue Macchl Teja, ero o0beMa u
IJIOTHOCTH;
® [IPOBEJACHHWE W AaHajdu3 OIbITOB, JAEMOHCTPUPYIOLINUX
3aBHCUMOCTh M3MEHEHHSI CKOPOCTH Te€Jla OT €r0 MaccChl IIpU
B3aUMOJICHCTBUU TEJI;
® U3MEpEHUE MACCHI TeJla PA3JIMYHBIMU CIIOCO0AMU;
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ompesereHNe TUIOTHOCTH Tejla B PE3ybTaTe U3MEPEHUS €ro
Macchl 1 00bEMA.

Cwuia. Bune! cui.
(14 4.)

Cuna KaK XapaKTEPUCTHKA
B3aUMOJICHCTBUS TeN. Cuia
yIpYyrocTy u 3aKoH I'yka. I3mMepenue
CWIBl C IIOMOINBIO JIMHAMOMETpA.
SIBneHuE TATOTEHNUS U CUJIA TSHKECTH.
Cuita TSDKECTH Ha JPYTHUX IUIAHETaXx.
Bec tenma. Heecomocts. CroxeHue
CWJI, HaNpaBJIICHHBIX II0 OJHOM
npsMon. PaBHOIEHCTByIOIAss CUJI
Cuina tpenus. TpeHue CKOIbXKEHUs U
TpeHue nokos. TpeHue B npupojne u
TEXHUKE.

W3y4eHUE B3aUMOJICUCTBUS KaK MPUYUHBI HW3MCHCHHS
CKOPOCTH TeJla WU ero aehopMarum;

OMKMCAHUC PCATBHBIX CHUTYallMd B3aMMOJICHCTBHS T C
MIOMOIIBIO MojieJicl, B KOTOPBIX BBOJUTCS TIOHATHE U
NU300paKCHHUE CHJIBI,

U3YYCHHUE CHIIBI YIIPYTOCTH;

UCCIIEIOBAHUE 3aBUCUMOCTH CHUJIbI YIIPYTOCTH OT yJIMHCHUS
PE3UHOBOTO ITHYPa WIH MPY>KUHBI (C MOCTPpOSCHUEM I'paduka);
aHAIN3 TPAKTUYCCKUX CHUTYallUid, B KOTOPHIX IPOSIBIISACTCS
JEUCTBHE CHJIBI YIPYTrocTH (YHpPYyrocTh Ms4a, KPOCCOBOK,
BETOK JIepeBa u JIp.);

aHaJIn3 CHTyaHHﬁ, CBA3aHHBIX C ABJICHHCM TATI'OTCHUA

OObsicHeHME  OpOUTAIBLHOTO  JIBMOKEHUS  IJIaHET ¢
HCTIOJIb30BAaHUEM SIBJICHUS TATOTEHUS U 3akoHa nHepuuu (MC
— aCTPOHOMHUS);

U3MEPEHUE Beca Tella ¢ IIOMOIIBIO JMHAMOMETPA;
000CHOBaHHUE ITOTO CIIOCO0A U3MEPEHUS;

aHaJIM3 U MOJEIIMPOBAHUE SIBJICHUS HEBECOMOCTH;
JKCIEPUMEHTAIIBHOE IIOJIyYEHHUE IIpaBWJIa CIIOKECHUSA CHII,
HaIIPaBJICHHBIX BJOJIb OJTHOM IIPSMO;

ONPENEIICHNUE BEJIMUYNHBI PABHOJCUCTBYIOLIEN CHIT,

W3YUYEHHE CUJIBI TPEHUS CKOJIBKEHUS U CUJIbI TPEHUS TIOKOS;
UCCIICNOBAHUE 3aBUCHMOCTH CHJIBI TPEHHsI OT Beca Tena U
CBOWCTB TPYLIUXCs TOBEPXHOCTEM;

aHaJn3 TMPAKTUYECKUX CHUTYallMil, B KOTOPBIX MPOSBISETCS
NEUCTBUE CWJIbl TPEHHUS, UCHOJB3YIOTCS CHOCOOBI €€
YMEHBIIEHUS WIH YBeJInYeHus (KaTaHue Ha JbDKaxX, KOHbKAX,
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TOPMOKEHHE aBTOMOOWJISI, HCIIOJb30BAHHE MMOALIIUITHUKOB,
IJIaBaHUE BOAHBIX )KMBOTHBIX U JIp.) (MC — Ouonorus);
peleHre 3a4ad C HUCMOoib30BaHUEM (GopMya A pacuéra
CUJIBI TSKECTH, CHJIbI YIIPYTOCTH, CHJIbI TPEHUS.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTEH M 1a3oB (21 4.)

JaBrnenue. Hasnenne. CriocoObl YMEHBIICHHUS U | ® aHAJINW3 U OObSCHEHUE OIBITOB M MPAKTUUYECKUX CUTYallUH, B
Ilepenaua yBEIMYCHHs JaBicHUs. [laBineHue KOTOPBIX MPOSIBISAETCS CUJIA TABIICHUS;
JABJICHUSA rasza 3aBUCHMOCTb JJaBJICHM raza oT | € OOOCHOBAaHME CIOCOOOB YMEHBLIECHUS M  yBEJIMYEHUS
TBEPABIMU o0béma u Temmeparypsl. llepenaua JABJICHUS;
TeJamu, JaBJICHUS  TBEPABIMU TeJamMu, | ® HM3yYECHHE 3aBUCHMOCTM JaBJEHUS Tra3za OT o0béMa U
KUAKOCTSIMU U KUAKOCTAMU M razamMu. 3aKOH TEeMIIepaTyphl;
razamu. (3 4.) [Tackans. [IHeBMaTHUeCcKuE | ® H3y4YeHHE OCOOEHHOCTEH IepeAauyd AaBJICHHS TBEPIAbIMU
MaIlUHBI. TeJIaMHu, JKUJIKOCTSIMH U ra3amu;
® 000CHOBaHHE PE3yJIHTATOB OIBITOB OCOOEHHOCTSIMU CTPOCHUS
BELIECTBA B TBEPJIOM, KHUIKOM U Ta3000pa3HOM COCTOSTHUSX;
® SKCIEPUMEHTAIBHOE JOKA3aTeNbCTBO 3aKkoHa [lackans;
® peElICHUE 3a7a4 HAa pacy€T JaBJIEHUs TBEPAOTO Tea.
JlaBnenue 3aBUCUMOCTh JABJICHUS ® JCCIIEOBAaHUE 3aBUCUMOCTH  JABJICHUS KUIKOCTH OT
KUAKOCTH. (5 4.) | KUAKOCTH oT rTyOUHBI IITyOUHBI IOTPYKEHUS U TUIOTHOCTH SKUJKOCTH;
HOTPYKEHHUS. ® Ha0NI0ICHHE C TIOMOIIBIO COXPaHHBIX aHaJIM3aTOPOB C
I'uppocratnueckuii  mapaaokc. NOMOILBIO  COXPAaHHBIX AHAIM3AaTOPOB U  OOBSICHEHHE
CooOmaromuecs COCYIBL. TUAPOCTATUYECKOro Mapagokca Ha OCHOBe 3akoHa Ilackans;
['unpaBnuyeckue MEXaHU3MBI. ® U3y4YeHHE COOOIIAIIINXCS COCY/IOB;
® pelleHUE 3a/1a4 Ha pacy€T AABJICHUS JKUJIKOCTH;
® OO0BsICHEHUE MPUHIMNIA ACHCTBUS THIPABINYECKOTO IIpecca;
® aHaiM3 M OOBSCHEHHWE  MPAKTUYECKUX  CUTyallui,

JEMOHCTPUPYIOIINX TPOSIBJICHUE JaBICHUS JKUJIKOCTH U
3akoHa [lackans, Hampumep TpOIECCOB B OpPraHW3ME IPHU
ri1y0okoB0oIHOM HBIpsiHuK (MC — Ouonorus)
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ATtmochepHoe
napyieHue. (6 4.)

ATtmocdepa 3emin U aTMocdepHoe
nasiieHue. [IpUunHBI CyIIECTBOBAaHUS]
BO3AYIIHOM 000souku 3emiu. OmbIT

Toppuuemm N3mepenne
aTMoc(epHOTO JaBJICHUSI.
3aBUCHMOCTh aTMochepHOoTro

JaBJICHUS OT BBICOTHI HaJ YpPOBHEM
mops. [lpubopel 11  u3MepeHus
aTMOC(EpHOTO JIaBJICHUS.

AKCIIEPUMEHTAIbHOE O0HApYKEHHE aTMOC(HEPHOTO JaBICHHUS
AHanmu3 U OOBSICHEHUE OIBITOB W MPAKTHYECKUX CUTYaIlUi,
CBSI3aHHBIX C JCHCTBHEM aTMOC(HEPHOTO TaBIICHHUS,
OOBSCHEHHE CyYIIEeCTBOBaHMS aTMochepsl Ha 3emie |
HEKOTOPBIX TJIaHETaX WK €€ OTCYTCTBUS Ha APYTHUX TUIAHETaX
u Jlyne (MC — reorpadus, acTpoHOMUSA);

00BsICHEHNE H3MEHEHHSI TNIOTHOCTH aTMOC(EpHI C BEICOTOM U
3aBHCHMOCTH aTMOC(EPHOTO AaBJICHUS OT BHICOTHI,

penieHue 3aja4 Ha pacu€T aTMOC(hEepHOTO J1aBJICHUS,
U3Yy4YEHHUE YCTPOcTBa OapoMeTpa-aHepOH,Ia.

JeicTBue
KUIKOCTH U rasa
Ha MOTPYKEHHOE B
HUX Teno. (7 4.)

JleicTBUEe JKMAKOCTA W Tra3a Ha
IIOrpyKEHHOE B HUX  T€JIO.
Britankusaroras (apxumenoBa)
cuna. 3akoH Apxumena llmaBanue
tein. BoznmyxonnaBanue.

AKCIIEPUMEHTANIbHOE OOHApYKEHUE ACHCTBUS KUJKOCTH U
rasa Ha IIOrpy>K€HHOE B HUX TeEJO;

ONPEAECTICHNE BBITATKUBAIOUIEH CUJIbI, TIEUCTBYIOIIEH Ha TENO,
MOTPY>KEHHOE B JKUJIKOCTH;

MPOBEJICHUE U OOCYXKJICHHE OIBITOB, JIEMOHCTPHUPYIOIINX
3aBHCUMOCTD BBITAIKABAIOIIEH CUJIbL, ICMCTBYIOIIEH HA TEJO
B JKMJKOCTH, OT O00BEMaA MOTPYKEHHON B KUIKOCTh YACTH
Tela U OT INIOTHOCTH KUJIKOCTH;

WCCIIEIOBAaHNE 3aBHCHMOCTH Beca Tella B BoAC OT 00bEMa
MOrPY>KEHHOM B JKMAKOCTh YaCTH TEJIa;

pellieHue 3a/1a4 Ha MPUMEHEHUE 3aKOHa ApXUMeEa U YCIOBUSA
TJIAaBaHUS TE;

KOHCTPYMPOBAHHUE apEOMETPa UJIM KOHCTPYUPOBAHUE JIOJAKU U
OIPEJICJIEHUE €€ TPY30N0ABEMHOCTH.

Paznen 5. PabGora u MmomHOCTh. JHeprus (12 4.)
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Pabota u
MOIIIHOCTG. (3 4.)

Mexannueckas paboTa. MOIIHOCTb.

AKCIIEPUMEHTAJIbHOE OMpPECICHUEe MEXaHU4YEeCKOW paboTh
CWIbl TSKECTH MPU MAACHUM Teja W CWJIbl TPEHUS [PHU
PaBHOMEPHOM TMEPEMEMICHUM Tejla 10 TOPU30HTAJIBHOU
IOBEPXHOCTH;

pacu€T MOITHOCTH, PA3BUBAEMOM NIPHU MOABEME MO JIECTHUIIE;
penieHre 3aJady  Ha pacuy€T MeXaHW4YecKoh paboThl U
MOIIHOCTH.

IIpocTeie
MEXaHU3MBI. (5 4.)

IIpocTeie MEXaHU3MBI: phlyar, OJIOK,
HAKJIOHHass IUIOCKOCTh. IIpaBmio
PaBHOBECHSI.

Peryara. IIpumMeHenue  mpaBuiia
paBHOBecHUs pblyara K  OJIOKYy
«30JI0TO€  MPABWIO»  MEXAHUKHU.
KIIA IIPOCTBIX MEXAHU3MOB.
[Ipoctbie MexaHU3Mbl B OBITY H
TEXHHUKE. Pbryaru B Tese yenoBeka.

ONPENICIICHUE BBIUTPHINIA B CHIJIE MPOCTHIX MEXAHU3MOB Ha
IpUMEpEe pblyara, MOJBUIKHOTO W HEMOJBHKHOTO OJIOKOB,
HAKJIOHHOU IIOCKOCTH;

HCCIIEIOBAHKE YCIIOBUSI pAaBHOBECHUSI pblyara;

0OHapy»KEHHUE CBOMCTB MPOCTHIX MEXAHU3MOB B Pa3TMUYHBIX
MHCTPYMEHTAX U MPUCTIOCOOTIEHUSAX, UCTIOJIb3YEMBbIX B OBITY U
TEXHUKE, a TaK)Ke B )KUBBIX opranuzmax (MC — Ouosorus);
AKCIIEPUMEHTAIILHOE JI0KA3aTeJIbCTBO PaBEHCTBA PadOT MpH
MIPUMEHEHUU MTPOCTHIX MEXaHU3MOB;

onpenenenne KIIJ HaknoHHOM II0CKOCTH;

pelIeHne 3a/1a4 Ha IPUMEHEHUE TIPaBUiia PAaBHOBECHS pblyara
v Ha pacu€t KIIJ{

Mexannueckas
sHeprus. (4 4.)

Kunernueckas u mNOTEHUMAIbHAs
sHeprus. [IpeBpalienne oqHOro BUaa
MEXaHMYECKOM DSHEPruu B IPYTOM.
3aKOH COXpAHEHUS W U3MEHEHUS
SHEPTrUU B MEXAHUKE.

AKCIIEPUMEHTAJILHOE OTPEICICHNE U3MEHECHUSI KHHETHYECKOM
Y TIOTCHIIMAJIbHOW SHEPTUM Teja MPHU €ro CKAThIBAHUHM IIO
HAKJIOHHOM IJIOCKOCTH;

dbopMyJIMpOBaHME Ha OCHOBE  HCCIIEIOBAHUS
COXpPaHECHUSI MEXaHUUYECKON IHEPTUH;

00CYXKJIGHUE TpaHUIl MPUMEHUMOCTH 3aKOHA COXpaHEHUs
SHEPIuu;

peleHne 3ajlad C HCMOJb30BAaHUEM 3aKOHAa COXPaHEHMs
SHEPIrUuu

3aKOHa

PesepBHOe Bpemsi. (3 4.)
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9 kiacc (68 4.)

Temarnueckui
0JI0K, TEMBbI

OcHoOBHOe coaepxkaHue

OcHoBHBIE BUAbI A€ATCJIBHOCTH oﬁyqaloumxcs;

Pa3nen 6. TensioBble siBjienus (32 4.)

Ctpoenue
CBOWCTBA
BemiecTna. (7 4.)

Ctpoenue BEIIECTBA. OTIIBITHI,
TOKA3bIBAIOIIME AaTOMHOE  CTPOCHHUE
BelllecTBa. TenaoBoe NBHKEHUE aTOMOB
1 MOJIEKYJl. BpOyHOBCKOE JBH)KEHUE.
Jlubdy3us B razax, KHUIKOCTAX H

TBEPABIX  Telax. B3aumopencTBHe
YaCTHIL BEILICCTBA. ArperaTHsle
COCTOSIHUS BEILIECTBA. Monenu

CTpPOEHHUS TBEPABIX TEIN, XUAKOCTEH M
razoB. OOBSICHEHHEC CBOWCTB Ta30B,
PKUJIKOCTEH W TBEPJBIX TEJI HAa OCHOBE
MOJICKYJISIPHO-KHHETHYECKUX
[pEICTABJICHUM.

® Ha6J'II-OI[CHI/I€ C IIOMOIIBIO COXPAHHBIX aAHAJIMU3aTOPOB C

IIOMOIIIBI0  COXPAHHBIX aHAJIU3aTOPOB M HMHTEPIIPETaIHs
OIBITOB, CBUCTEIbCTBYIOIMIMX 00 aTOMHO-MOJEKYJISPHOM
CTPOCHMM BEUIECTBA: OMbBITBI C PACTBOPEHUEM PA3IUYHBIX
BEIIIECTB B BOJIE;

pelieHre 3ajad IO OICHMBAHUIO KOJUYECTBA aTOMOB WIIU
MOJIEKYJI B eIuHHIIe 00BbEMA BEIIECTBA;

OLIEHKa YOeIUTEeIIbHOCTH 3TUX 000CHOBAHMIA;

00BsICHEHHE OPOYHOBCKOI'O JBUKEHUS, IBIEHUS TU(y3uu;

OOBSICHEHHE OCHOBHBIX pa3iMuhuii B CTPOCHHUM Ta30B,
KUJIKOCTEU U TBEPBIX TEN;
IPOBEICHUE  ONBITOB 110  BBIPAIIMBAHUIO  KPHUCTAJUJIOB

IIOBAPEHHOM COJIM WJIM caxapa;

IpOBEJCHUE U OOBSCHEHUE ONBITOB, JIEMOHCTPUPYIOIIUX
KAIlWUIIPHBIC SABJICHUS U ABJICHUE CMAauYUBaHU;

OOBSICHEHHE POJIM KalWJUIAPHBIX SIBICHUNA ISl TOCTYILJICHUS
BOJbI B opranusm pacrennit (MC — Ouonorus);

HaOJIOZICHWE C TOMOUIBI0 COXPAHHBIX AaHAJIU3ATOPOB C
IIOMOIIBI0  COXPaHHBIX  AHAJIM3aTOPOB, IIPOBEICHUE U
00BSICHEHHE OMBITOB MO HAOIIOAEHUIO TEIVIOBOIO PaCIIMPEHUs
ra3oB, JKUIKOCTEU U TBEPABIX TEI;

OoOBsICHEHHE CcOXpaHEHUs 00bEMa TBEPABIX Tel, TEKy4eCTH
KHUJKOCTH (B TOM 4YHCIIE, pa3HUIBI B TEKYYECTH JUIsl Pa3HbIX
JKUJIKOCTEN), TaBJICHUS Ta3a;
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MPOBEICHUE  OIBITOB, JEMOHCTPUPYIOIIUX  3aBUCHUMOCTb
JMABJICHUS BO3AyXa OT ero oOhéMa W HArpeBaHWs WU
OXJIAKICHUS,

aHAJIN3 MPAKTUYECKUX CUTYyallHi, CBA3aHHBIX CO CBOMCTBAMH
ra3oB, KUJKOCTEN U TBEPABIX TEII.

TermnoBbie
nporiecchl. (23 4.)

Temneparypa. CBsA3b TEMIIEPATYPHI CO
CKOPOCTBIO  TEILJIOBOTO  JBUKEHUS
4acTHUL. BHyTpeHHss  3Heprus.
CriocoObl  M3MEHEHUs BHYTPEHHEU
DHEPIUHU: Teronepeaadya U
COBEpLICHUE paboTHI. Bunpl
TEIJIONEPENaYu: TEIUIOIPOBOJHOCT,
KOHBEKIUS, u3iryyenue. KommuecTBo
TEIJIOTBI. Y IElIbHAs TEII0EMKOCTb
BellecTBa. TeMI000MEH U TEIUIOBOE
paBHOBECHE. YPaBHEHUE TEIJIOBOTO
Oananca. IlnaBneHue u oTBepAEBaHNE

KPUCTAITTNYECKHUX BEILIECTB.
VaenebHass ~ TemiaoTa  IUIABJICHUA.
[TapooOpa3oBanue © KOHJICHCAIIUS.
Ucmapenne  Kunenne. YnpenpHas
TEIJI0Ta napooOpa3oBaHusl.
3aBUCHUMOCTh TEMIIEPATYPbl KUIICHUS
oT aTMoc(hepHOro JTaBJICHHUSL.
BnaxHocts BO34yXa. DHeprus
TOILJIMBA. VY nenpHas TEIUIOTa
CropaHus. [TpunHIHTIBI paboThI
TEIUIOBBIX JIBUTATEIICH. KII/
TEIUIOBOTO  JIBUTaTensd. TemnoBble

000CHOBaHME TIPABUJI U3MEPEHUS TEMIIEPATYPHI;

CpaBHCHHME pAa3JIMYHBIX CIIOCOOOB M3MEpPEHMS M IIKaj
TeMIIEpaTyphl;

HaOJIOJICHHE C TIOMOIIBI0O COXPAHHBIX aHAJIHU3aTOPOB C
MTOMOIIBI0 COXPAHHBIX AHAIM3AaTOPOB U OOBSICHEHHE OIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHHE BHYTPEHHEN JHEPrUU Teja B
pe3yJibTare Terionepeayu u padoThl BHEIIIHUX CUJT;
HaOJIOJICHUE C TIOMONIBI0O COXPAaHHBIX aHAJM3aTOPOB C
MOMOIIIBI0O COXPAHHBIX AHAIM3ATOPOB U OOBICHEHUE OIBITOB,
00CYyXJIeHHE TPAKTUUECKUX CHUTYalHi, JEMOHCTPUPYIOLIUX
pa3uyHble BHJABI  TEIUIONEPENAYU:  TETUIONPOBOAHOCTb,
KOHBEKIHIO, U3TTy4YCHUE;

HCCIICIOBAaHUE SIBJICHHS TEIUIOOOMEHA TMpU CMENTHBAaHUHU
XOJIOAHOMW U TOPSIYEN BOJBI;

HaOJIOJICHWE ¢  TIOMOIINBIO  COXPAaHHBIX  aHAJIM3aTOPOB
YCTAaHOBJIEHHUSI TEIUIOBOIO PABHOBECHUS MEXKIY TOpSIYEd U
XOJIOJTHOM BOJIOM;

omnpeeeHue (m3mepeHue) KOJINYECTBA TETUIOTHI,
MOJIYYCHHOTO  BOJIOM TpHU  TEIJIOOOMEHE C  HarpeThiM
METaJUTMYECKUM IHITHH]IPOM;

ompenesnieHne  (M3MEpeHUE)  yIAEIbHOW  TETIOEMKOCTH
BCIIICCTBA,

pellIeHUE 3ajJlad, CBA3aHHBIX C BBIYUCICHUEM KOJHUYECTBA
TEIUIOTHI M TETUIOEMKOCTH TP TEMI000MEHE;
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JBUTATENN W 3allUTa OKPYKAIOUIEH

cpenbl.  3aKOH  COXpaHEHHs U
MpeBpaLCHUS SHEPTUU B
MEXaHUYECKUX u TETUIOBBIX
nporeccax.

aHaJIU3 CUTyalud INPAKTUYECKOTO HMCIIOIb30BAHUS TEIUIOBBIX
CBOMCTB BEIIECTB M MATEPUANIOB, HANpPUMEP, B LEIAX
9HEpProcOepeKeHUs: TEIUIOM3OJISIINS, JHeprocoeperaromnme
KPBILIU, TEPMOAKKYMYJISATOPHI U T JI;

HAOJII0/IEHUE C TIOMOIIBIO COXPAHHBIX aHATU3AaTOPOB SBICHUMN
UCIIApEHUS U KOHJICHCALIUH;

UCCIICIOBAHHUE IIPOLECCAa UCHAPEHUs Pa3IMUHBIX JKUIKOCTEH
OObsAcHEHUE SBICHUI UCHApEHUsl U KOHJEHCAIlMM Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUYEHUS,

HAOJIIOJICHUE C TIOMOIIbI0 COXPAaHHBIX AaHAJU3aTOPOB U
OOBSICHEHHE TpoIlecca KUIEHUsS, B TOM YHCIE 3aBHCHUMOCTH
TEMIIEPATYPbI KAIIEHUSA OT JNAaBJICHUS;
ompenesieHne  (M3MEpPEHUE) OTHOCUTEIHLHOU
BO3/1yXa;

HaO0JII0ICHUE C IOMOIIIBIO COXPAHHBIX aHAJIU3aTOPOB IMpoliecca
IJTABJICHUS] KPUCTAIIIMYECKOTO BELIECTBA, HAIIPUMED, JIBJIA;
CpPaBHEHHE IMPOLECCOB IUIABICHUS KPUCTAJUIMYECKUX TENI M
pa3MsryeHus Mpu HarpeBaHUU aMOP(HBIX TE;

onpejaeneHne (M3MEpPEeHUe) yNeIbHOW TEIIOThl IUIaBICHUS
Ipaa

0O0BSICHEHHE SIBJICHUM MJIaBICHUS U KPUCTAUIN3AllMA HA OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUEHHS;

pelieHre 3a1ay, CBSI3aHHBIX C BBIYUCICHUEM KOJIUYECTBA
TEIUIOTBl B IIPOLECCAaX TEIUIONEpENayd NpPH IUIABJICHUU U
KPUCTAJUIN3ALMHU, UCITADEHUU U KOHICHCALINH;

QHAJIN3 CUTyallUd IPAKTUYECKOIO IIPUMEHEHHUS SIBICHUU
IUIABJICHUST W KPHUCTAUIM3AlM{, HANPUMEP TMOJyYEHUE
CBEPXYMCTBIX MATEPHUAIIOB, COJIEBASI TPEJIKA U JIP.;

aHaiu3 paboThl U OOBSICHEHUE NPUHIMNA ASUCTBUS TEMJIOBOIO

BJIaXXHOCTHU
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JIBUTATEIISA;

BBIUHCIICHUE KOJWYECTBA TEIUIOTHI, BBIICISIOMIETOCS IIPU
CrOpAaHUM pa3InYHbIX BUI0B TorumBa, u KIIJI nBurarens;
OOCY>XKJIEHHE 3KOJOTUYECKHX TMOCIEACTBUN HUCHOIb30BAHUS
JIBUTATEJICEd  BHYTPEHHETO  CrOpPaHus,  TEIUIOBBIX U
rujpodsiekTpocTaniuil (MC — sKojorusi, XUMHusl).

Paznen 7. DjekTpuyecKue 1 MATHUTHBIE siBJIeHus (35 4.)

DnexTpudecKkue Onektpuzanuss  Ten.  JIBa  pona | € HaONIOAEHUE C TOMONIBIO COXPAHHBIX AHAJIM3aTOPOB U
3apsizbl. JNEKTPUYECKUX 3apsii0B. IIPOBEJCHUE  OIBITOB  II0  JJIEKTpU3alMUd  Tel  IIpU
3apspKeHHbIE Tena | B3auMonencTBue 3apsKEHHBIX  TEIl. CONPUKOCHOBEHUM U UHAYKIINEH;
151 ux | 3akoH Kynona. Dnextpuyeckoe mose. | ® HaOJIIOJEHUE C TMOMOUIBI0 COXPAaHHBIX aHAJU3aTOpPOB U
B3aumojencreue. | [IpuHnun CyNEepPHO3ULINU OOBSCHEHHE B3aWMOJECHCTBUSA OJHOMMEHHO M Pa3sHOMMEHHO
(7 4.) anekTpuueckux nojeid. Hocurenu 3apsHKEHHBIX TEIT;
AIEKTPUYECKUX 3apsAI0B. | ® OOBACHEHHE NMPUHLMUIIA AEHCTBUA 3JIEKTPOCKONA;
DIIeMEHTapHBIN ANEKTPUYECKUH | ® OOBICHEHHE SIBJICHUW AJIEKTPHU3aLUMU NPU CONPUKOCHOBEHHH
3apsia. Crpoenue aToma. TEJl U UHAYKLIHEW C HUCIOJIb30BAaHUEM 3HAHUW O HOCHUTEISX
[IpOBOTHUKHM W NHBJEKTPUKHA. 3aKOH DIIEKTPUYECKUX 3aPsA0B B BEILIECTBE;
COXPAHEHUS JIEKTPUUECKOTO 3apsAJa. | ® paclo3HaBaHWE M OOBSCHEHWE SIBJICHUIN JJEKTpU3aluUd B
MOBCEIHEBHOM KU3HH;
® HaOJIOZICHHE C T[IOMOIIBI0O COXPaHHBIX aHaJU3aTOPOB U
OOBSICHEHHE OIBITOB, WUIIOCTPUPYIOLIUX 3aKOH COXpaHEHHs
AIEKTPUYECKOTO 3apsa;
® HaOJIIOIEHHE C MOMOIIbIO COXPAHHBIX AHAIU3ATOPOB OMBITOB
10 MOJICJIIMPOBAHUIO CHJIOBBIX JINHUH JJIEKTPUUYECKOTO MOJIS;
® JCCICNOBAHUE  JCUCTBHUS  DJIEKTPUYECKOTrO IO Ha
ITPOBOJAHUKH U TUDJICKTPUKH.
DIEKTPUYECKUI DIEKTPUYECKHI TOK. YcnoBusi | @ HaOMIOACHUE C  TOMOIIBIO  COXPaHHBIX  AaHAIM3aTOPOB
TOK. (22 4.) CyLIECTBOBAHUS AJIEKTPUYECKOTO pPa3IMYHBbIX BHUJOB JICWCTBHUS DJIEKTPUUECKOIO TOKA U

TOoKa. VICTOUHMKH MOCTOSIHHOIO TOKA.

0OHapy»KE€HHE STUX BHJIOB JICHCTBHUS B IOBCEIHEBHOM JKM3HU;
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JIeHCTBUSL ~ DIJIEKTPUYECKOIO  TOKa
(TenioBoe, XUMHUYECKOE, MATHUTHOE).
DJIEKTPUYECKUM TOK B KUJKOCTSIX U
razax. Onekrtpuueckas 1enb. Cuna
TOKA. OJEKTPUYECKOE HaIpsHKEHUE.
ComnpoTtuBiieHue IPOBOTHUKA.
VY nenbHOE CONMPOTUBIICHUE BEIIECTBA.
3akoH OMa [ yyacTka Lenw.
[TocnenoBarenbHOE W MapajlieIbHOE
COE€IMHEHNE IPOBOJHUKOB. Pabora u
MOIIIHOCTb  3JIEKTPUYECKOTO  TOKA.
3axkoH Jxoyns—Jlenna.
DJNIEKTPONPOBOJKA U MOTPEOUTETU
ANEKTPUYECKOM DSHEPruu B  OBITY.
Kopotkoe 3ambikanue.

cOOpKa 1 UCIIBITAHUE YIIEKTPUUECKOH IeTTH TOCTOSTHHOTO TOKA;
U3MEPEHUE CUJIBI TOKA aMIIEPMETPOM;

U3MEpEHHE ICKTPUUECKOTO HAMPSKEHHS BOJIbTMETPOM;
NpOBEJCHNE U OOBACHEHHWE ONBITOB, JIEMOHCTPHUPYIOIIUX
3aBHCHUMOCTb 3JIEKTPUUECKOTO COMTPOTUBIICHHS MPOBOHUKA OT
€ro JJIMHBI, TUIOIIAIU OIIEPEYHOr0 CEYEHUS U MaTepHaa,;
UCCIJIEJOBaHHUE 3aBUCUMOCTHU CHJIbI TOKA, IPOTEKAIOIIETO Yepe3
pE3UCTOp, OT CONPOTHUBJIEHMSI PE3UCTOpPA U HANPSIKEHUS Ha
PE3UCTOPE;

OpoBEpKa  MpaBuUja  CJIOXKEHUS  HaIpsHKEHHUH
NOCJIEI0BATEIbHOM COEIMHEHUH JIBYX PE3UCTOPOB;
IpoBEpKa IMpaBWwiIa Ui CHUJIbl TOKAa MpPH MapajJIeIbHOM
COEJIMHEHHUH PE3UCTOPOB;

aHaIM3 CUTYallMi IMOCJIEN0BATENLHOTO M MNapajljIeIbHOTO
COETMHEHMSI TPOBOHUKOB B TOMAIITHUX AJIEKTPUIECKUX CETAX;
pellleHue 3a/1ad C UCIOJb30BaHUEM 3akoHa Oma U ¢dopMyl

npu

pacuéra ANEKTPUYECKOTO COMPOTHUBJICHUS npu
MOCJIEIOBATEIHLHOM u napajjieIbHOM COEJIMHEHUU
IIPOBOJIHUKOB;

ompenesieHre paboThl AJIECKTPUUECKOTO TOKa, IMPOTEKAIOIIETO
yepes pe3ucTop;

OIPEJICJICHUE MOUIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIJICISEMOMN
Ha pE3UCTOPE;

HCCIIEIOBAHUE 3aBUCUMOCTH CHJIbI TOKA 4Ye€pe3 JAMIIOYKy OT
HaNpsHKECHHS HA HEW;

onpexnenenue KIIJI narpesarens;

ucclieoBaHue peoOpa3oBaHus YIHEPTUM TIPU MOIBEME Tpy3a
AJIEKTPOIBUTATEIIEM;

O0OBSICHEHHE YCTPOMCTBA M MPUHIUIIA JIEUCTBUS JIOMAIIHUX
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AJIEKTPOHATPEBATENbHBIX IPUOOPOB;

® OOBSCHEHHE TPUYMH KOPOTKOTO 3aMBIKAHWS W TPUHIIUIIA
JIEUCTBUS TJIABKUX MIPEIOXpaHUTENEH;
® pCIICHUE 33]a4 C UCIIOJIb30BaHuEM 3akoHa [[xoyns—Ilenna;
® HaOJIOZICHHE C TOMOIIBI0O COXPAaHHBIX  aHAJIM3aTOPOB
BO3HUMKHOBEHUS JIEKTPHUECKOTO TOKA B )KUAKOCTH.
MaruuTtHble [TocrosiHHBIE MAarHUTHL. | ® HCCIEIOBAHUE MArHUTHOTO B3aWMOJCHUCTBUS IOCTOSHHBIX
aByenus. (6 4.) B3aumoneiictBue MTOCTOSTHHBIX MarHuTOB;
MarHuTOB. MaruutHoe MOJIE. | ® W3YYEHHE MArHUTHOIO MOJI MOCTOSHHBIX MAarHUTOB IPU HX
MaruutHoe mone 3eMiIu U €ro O00BEMHEHUH U pa3/IeNICHUN;
3Ha4YeHUE IS )KU3HU Ha 3emiie. OTbIT | ® TPOBEACHUE OIBITOB MO BU3yaIM3alUU TOJISI MOCTOSTHHBIX
Opcrena. MaraunTtHoe oJie MarHuToB;
AIEKTPUUYECKOTO Toka. [lpuMeHeHue | ® u3yyeHUe SABJICHUS HaMarHUYMBAHUS BEIIECTBA;
ANIEKTPOMATrHUTOB B TEXHUKE. | ® HCCIIEIOBAHUE JACHCTBUS AIEKTPUUECKOTO TOKa HA MAarHUTHYIO
JlelicTBHE MAarHMTHOrO TMOJI  Ha CTPEJIKY;
MIPOBOAHUK c TOKOM. | ® TIPOBEJCHUE OMBITOB, JEMOHCTPUPYIOIINX 3aBUCUMOCTb CHJIbI
DneKTpoABUTaTEINb MOCTOSIHHOT'O B3aMMOJICUCTBUSl KATYIIKU C TOKOM W MarHuTa OT CHJIBI U
TOKA. Hcnonb3oBaHue HaIlpaBJICHUS TOKA B KATYIIKE;
ANEKTPOABUTATENEH B TEXHUYECKUX | ® aHAIMU3 CUTyauun MPAKTHYECKOTO MPUMEHEHUS
YCTPOMCTBAx U Ha TPAHCIIOPTE. AJIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX YCTPOMCTBAX,
MPOMBIILIEHHOCTH, MEIULINHE);
® U3Yy4YCHHE JICUCTBUSA MAarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM;
® U3YUYCHHE ICVCTBUS JEKTPOBUTATEIS;
e u3mepenue KIIJI anekTpoaBuraTenbHOM yCTAaHOBKHY;
° aHaJdu3  Pa3IMYHBIX  MPUMEHEHUU

pacrno3HaBaHHE U
AJIEKTPOJBUTATENEH (TpaHCHOPT, OBITOBBIE YCTPOMUCTBA U . ).

PesepBHOe Bpemst (3 4.)
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10 kaacce (102 4.)

TemaTuueckuii OcHoBHOe coJepkaHue OcHoOBHbIE BU/bI 1eSITEJIbHOCTH 00YUAIOIINXCS
0JI0K, TeMa
Paznea 8. Mexanuueckue sijieHus (40 u.)
Mexanuueckoe Mexanuueckoe JBIKEHUE. | ® aHAJIU3 M 00CYKIEHUE PAa3IMYHBIX TPUMEPOB MEXaHUYECKOTO
JBUKEHUE U MartepuanbHas TOYKa. Cucrema JIBUKEHUS;
CIIOCOOBI €70 oTcuéra. OTHOCHUTENBHOCTD | ® 00CYXEHUE IPaHuI] MPUMEHUMOCTH MOJIETN «MaTepraibHas
onucanus. (10 4.) | MExaHUYECKOTO JIBAYKEHUS. TOYKAY,
PaBHOMepHOE MPSMOJIMHEMHOE | ® ONMUCAaHUE  MEXaHUYECKOro  JBHXKEHUS  Pa3IMYHbIMU
JBH>KCHUE. HepaBHomepHoe criocobamu (ypaBHEHUE, Ta0IuIa, TpauK);
PSMOJIMHEWHOE JBIKeHne. CpeHss | @ aHalu3 JKU3HEHHBIX CHUTYyallud, B KOTOPBIX TPOSBIISCTCS
U MTHOBEHHas CKOPOCTh TeJla IpH OTHOCHUTEIHLHOCTh MEXaHHUUECKOTO JIBIKCHUS,
HEPaBHO- MEPHOM JBWKECHUU. | ® HAONIOJICHHE C T[OMOIIBI0 COXPAaHHBIX AHAJIM3ATOPOB
Yckopenue. PaBHOyCKOpEeHHOE MEXaHUYECKOTO JIBIKEHUS Tella OTHOCHUTENBHO Pa3HBIX Tel
PSAMOJIMHEUHOE IBUKEHHUE. OTCYETA;
CBoOonHOEe  majeHue. OnebITEI | ® CpaBHEHUE YTEN U TPACKTOPUM IBUKEHUS OJHOTO U TOTO KE
["anunesi. PaBHOMEpHOE NBMKEHUE TIO TeJa OTHOCUTENBHO Pa3HbIX TE OTCUETA;
okpyxHocTtu. Ilepumon wu 4dactora | @ aHanu3 Tekcta [ammies 00 OTHOCHUTEIBHOCTH JBUKCHUS;
oOpamienusi. JluneliHas u yrioBas BBITIOJIHEHUE 3a/IaHUM 110 TEKCTY (CMBICIOBOE UTEHUE);
CKOPOCTH. [leHTpOoCTpEMHUTENBHOE | ® OIpeNeIeHUE CPEeIHEH CKOPOCTH CKOJIBKEHHUs Opycka WU
YCKOPEHHE. JIBIDKEHUS [IAPUKA TT0 HAKIIOHHOM TUIOCKOCTH;
® aHaimM3 MW OOCYXJeHHE CHoco0OB  MPUOIMHKEHHOTO
OTpe/ieNICHNs] MTHOBEHHOW CKOPOCTH;
® OIpe/IeNIeHHEe CKOPOCTH PABHOMEPHOT'O IBUXKEHUS (LIapHKa B
KHUJTKOCTU, MOJICTTU DJICKTPUUECKOTO aBTOMOOWIIS U T. I1.);
® OMNpeAcIICHUE MyTH, MTPOUIEHHOTO 3a HAHHBIM MPOMEXKYTOK
BPEMEHH, ¥ CKOPOCTH Tesa 1O TrpaduKy 3aBUCUMOCTH IyTH
PaBHOMEPHOTO JIBF)KCHHSI OT BPEMEHHU;
® O00CYXJICHHE BO3MOXXHBIX TMPHUHITUIIOB JIEHCTBHS MTPHUOOPOB,
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U3MEPSIONINX CKOPOCTh (CIUIOMETPOB);

BBIYMCIICHHE TYTH M CKOPOCTH NPU PaBHOYCKOPEHHOM
NPSMOJIMHEHOM JIBUKEHUU TENa;

ONpEJENICHUE MPOUAEHHOI0 NMYyTH W YCKOPEHUs JIBHIKCHHUS
TeJa 1o rpaduKy 3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOI'O
MNPSMOJIMHEMHOIO IBUKEHHUA T€a OT BPEMEHH;

ONIpE/ICNICHUE YCKOPEHHUsI Tejla IMpPU PaBHOYCKOPEHHOM
JBUKEHHUHM 10 HAKJIOHHOW IJIOCKOCTH;

U3MEpEHHe IMepuoja M 4YacToThl oOpalleHus Tena 1o
OKPYKHOCTH;

OIIPEJEICHNE CKOPOCTH PaBHOMEPHOIO JBMIKEHUS Tella IO
OKPYKHOCTH;

pellIeHHEe 33aJa4 Ha  ONPEACICHWE  KUHEMaTHYECKHX
XapaKTEPUCTUK MEXAHMYECKOTO JBWKEHHS  PA3JIMYHBIX
BHUJIOB;

pacrio3HaBaHWE€ M NPUOIMKEHHOE OINHUCAHUE Pa3IMYHBIX
BHUJIOB MEXaHWYECKOTO JABWKCHHS B MPUPOJEC U TEXHUKE (HA
npuMepax CBOOOJHO MaJaroluX T, ABUKECHUS KUBOTHBIX,
HEOECHBIX TeJI, TPAHCTIOPTHBIX CPEJICTB U JIP.).

B3aumoneiictBue
ten. (20 4.)

IlepBeiii 3axkoH HeroToHa. Bropou
3akoH Hprotona. Tperunt 3akoH
Herorona. IlpuHimun cynepnosunuu
cun. Cuna ynpyroctu. 3akoH ['yka.
Cuna  TpeHus: Chjla  TpEeHUs
CKOJIb)KCHUSI, CUJIa TpPEHUS TIOKOS,
npyrue Buibl TpeHus. Cuiia TSHKeCTH
U 3aKOH BCEMHUPHOTO TSATOTEHUS.
YckopeHue CBOOOJHOTO — TajeHHUS.
JBmxenne nmaHeT BOkpyr ComHia.

HaOJIIOJICHHE C TIIOMOIIBI0 COXPaHHBIX AaHAJIU3aTOPOB H
00CYXKIeHHE ONBITOB C JIBMYKCHHUEM TeJla TIPH YMEHBIIICHUN
BJIMSIHUA IPYTUX TEJ, MPEMSATCTBYIOIINX ABUKEHHUIO;

aHanmu3 Tekcta lamuiaes ¢ oONMCAaHHMEM  MBICICHHOIO
DKCIICPUMEHTa, OOOCHOBBIBAIOIIECTO  3aKOH  MHEPIUU;
BBITIOJTHEHUE 3aJaHUH TI0 TEKCTY (CMBICIIOBOE UTCHUE);
00CyXIeHHe BO3MOXKHOCTU BBITIOJIHEHUSI 3aKOHA WHEPIIUU B
Pa3IMYHBIX CUCTEMAX OTCUETA;

HaOJIIOJICHHE C TOMOIIBIO COXPAHHBIX AaHAJIM3aTOPOB U
00CYXJIeHUEe MEXAHUYECKUX SBJICHUN, NPOUCXOJSAIINX B
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[leppass  kOocMHMUECKast  CKOPOCTb.

HesecomocTh u MEPETPYy3KHU.
PaBHOBecHE MAaTEpUAIBHOW TOYKH.
AOGCOIOTHO TBEPIOE TEJO.

PaBHoBecue  TBEpmoro Tema ¢
3aKpPEIUIEHHOM  OCBIO  BpALICHHS.
MowmeHT cuiibl. LleHTp TsikecTH.

cucreMe orcu€ra «Tenexka» mnpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBI’KEHUU OTHOCHUTEIIBHO KaOuHeTa (PU3UKU;
JICUCTBUSI C BEKTOPAMHU CHJI: BBIIIOJIHEHHE 33JaHUW TI0
CJIO’KEHUIO U BHIYUTAHUIO BEKTOPOB;

HAOJIOZICHUE C TIOMOIIBIO COXPAHHBIX AHAIM3ATOPOB /WU
MPOBEICHUE OIBITOB, JEMOHCTPUPYIOIIUX 3aBUCHUMOCTH
YCKOpEHHSI TeJa OT MPUIIOKEHHOM K HEMY CUJIbI MU MAaCChI TEJIA;
aHaIM3 U OOBSICHEHUE SIBIICHUN C MCIOJb30BaHUEM BTOPOIO
3akoHa HproTOHA;

pelIeHre 3a/1a4 ¢ UCIIOJIb30BaHUEM BTOPOTO 3aKoHa HeroTOHA
Y TIPAaBUJIA CIIOKEHUS CUJT;

OMpEICIICHUE )KECTKOCTHU MPYKUHBI,

aHaJlu3 CHUTyallud, B KOTOPBIX HAOMIOJAIOTCS yIpyTrue
nedopManu, ¥ UX OOBSICHEHHE C HCIOJb30BAaHUEM 3aKOHA
I'yx;

pEIICHUE 3a1a4 C UCTIOJIb30BaHUEM 3aKoHa [ 'yka;
MCCIICIOBAHUE 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUSI OT
CUJIBl HOpMajibHOTO JnaBiieHUst OOCyXAeHUE pPe3yIbTaTOB
WCCIICIOBAHUS;

omnpeneneHne KodPpGuIMeHTa TPEeHU CKOJIbKECHHUS;
M3MEPEHUE CUJIbI TPEHHUS TIOKOS;

pelieHre 3agad C HUCIOJIb30BaHUEM (OPMYIIBI JUIS CHIIBI
TPEHUS CKOJIBKECHUS;

aHaJu3 IBUKEHUS TeJl TOJBKO MOJ ACHCTBUEM CHUJIIBI TSIKECTU
— CBOOOJIHOT'O MaiCHHS;

OOBSICHEHHE  HE3aBUCUMOCTH  YCKOPEHHUS  CBOOOIHOTO
MaJIcHUs1 OT MACChI Tea;

OIICHKA BEJIMYMHBI CWJIbI TSITOTEHHUsI, JEHCTBYIOIICH MEXIy
JBYMsI TeJlaMu (JIJ1s1 pa3HbIX Mace);

45




aHaMM3 JBWKCHUS HEOCCHBIX TEN TIOJ] JCUCTBHEM CHIIBI
TATOTCHUS (c HCITOJTH30BaHUEM JOTIOTHUTETHHBIX
HMCTOYHUKOB MH(GOPMAIIHH )

pellieHrne 3aJad C HCIOJIb30BAHMEM 3aKOHA BCEMHPHOTO
TATOTCHUS ¥ OPMYJIBI JJIS PacYETa CHIIBI TSDKECTH;

aHAJIN3 OPUTUHAILHOTO TEKCTA, OMMMCHIBAIOIIETO MPOSIBICHUS
3aKOHAa BCEMHPHOTO TSATOTEHUS; BBITIOJHEHUE 3aJaHUM TI0
TEKCTY (CMBICIIOBOE UTEHUE);

HAOJIOZICHUE C TIOMOIIBIO COXPAaHHBIX AaHAIM3aTOPOB U
oOCy)X/ICHHE OIBITOB IO HW3MEHEHWIO Beca Tela MpH
YCKOPEHHOM JIBUXKEHUU;

aHaJIN3 YCJIOBHUM BOSHUKHOBEHUSI HEBECOMOCTHU U MEPETPY3KH;
pelieHre 3a7ad Ha OMNpeAeNieHHe Beca Telda B Pa3IUYHBIX
YCIIOBHSIX;

aHaln3 CUJI, IEHCTBYIOMIMX HA TEJO, MOKOSIIEeCs Ha OTOPE;
OTIpEJICIICHNE IIEHTPA TSHKECTH PAa3IMIHBIX TEI.

3aKOHBI
coxpanenusi. (10 4.)

Nmmynbee Tena. N3menenune
uMIyjabca. Mmmynsc cuibl. 3aKoH
COXpaHEHMs uMIyJbca. PeakTnBHOE
IBUKEHHE. MexaHudeckas pabora u
MOIIIHOCTh. PaboTta CHII TSKECTH,
ynpyroctd, TpeHus. CBsi3b 3HEpTUU U
pabotel.  [loTeHumanbHas >HEprus
TeJa, MOAHATOIO HaJ MOBEPXHOCTBIO
3emuid.  I[loTeHumanbHas  dHEpPrus
cKaTou TmpyxuHbl. KuHeTnueckas
sHeprus. TeopemMa O KHHETHYECKOUN
DHEPIUH. 3aKkoH COXpaHEHUs
MEXAHUYECKON DHEPIUH.

HaOJIOJICHUE C TOMOIIBIO COXPAHHBIX AaHAJIU3aTOPOB U
0o0CyXJIeHHE  OMBITOB, JIEMOHCTPHUPYIOIIMX  TMepeaady
VMMIIyJIbCA IIPM B3aUMOJCHCTBUU TEJ, 3aKOH COXPAaHCHUS
UMITyJIbca Tpu  aOCONIOTHO YNPYroM U HEYNPYrom
B3aUMOJCHCTBUHU TEII;

aHAJIN3 CUTYaAllU B OKPYKAIOLIEH KU3HU C UCTIOJIb30BAHUEM
3aKOHA COXPAHEHUS UMITYJIbCA;

PAacCloO3HABAaHUE SIBJICHUSI PEAKTUBHOIO JIBUKEHUS B IPUPOJIE
u Texauke (MC — Guosnorus);

MPUMEHCHUE 3aKOHA COXPAHEHUA UMIyJibca [JI pacyéra
PEe3yJbTaTOB B3aUMOJICUCTBUS TeJl (Ha MpUMepax HEYIPyTroro
B3aUMOJEHUCTBUA, YIPYTOro IEHTPAIBHOTO B3aWMOICHCTBUS
JIBYX OJIMHAKOBBIX TEJI, OJHO U3 KOTOPBIX HETOJBHKHO);
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pelleHne 3aJad C MCIOJIb30BAHUEM 33aKOHA COXPaHECHMS
UMITYJIbCa;

ofpesieNieHue paboThl CHIIbI YIIPYTOCTH MPH MOABbEME Tpy3a ¢
UCIIOJIb30BaHUEM HETOIBUKHOTO U TIOJIBUKHOTO OJIOKOB;
U3MEPEHHUE MOITHOCTH;

U3MEpEHUe MOTEHIIUAIBHOU SHEPIrUu YIpYro
nehopMUPOBAHHOMN TIPY>KUHBI;
U3MEPEHUE KUHETUYECKOW HSHEPruuM Tela MO  JIJIMHE

TOPMO3HOI'O ITyTH;

HKCIEPUMEHTAJIBHOE CPABHEHUE U3MEHEHMs NTOTCHIUAIBHOU
Y KUHETUYECKOW YHEPIUM Tella IIPU ABUKEHUHU 110 HAKIIOHHOU
IIJIOCKOCTH;

DKCIEPUMEHTAJIbHAsI ~ INPOBEPKAa  3aKOHA  COXPAHEHUS
MEXaHUYECKOI SHEPrUU NpPU CBOOOIHOM MaJCHUU;
IIPUMEHEHHE 3aKOHA COXPAHECHHSI MEXaHMYECKON SHEPTUU JUIS
pacyéra MOTEHUIUAIIBHOW U KHHETHYECKON YJHEPTHUM TEIIA;
pelleHre 3aJad ¢ HCIOJIb30BAHMEM 3aKOHA COXPaHCHUS
MEXaHHYECKON YHEPTUH.

Paznen 9. Mexannueckue KojieOaHusi 1 BOJHbI (15 4.)

MexaHuueckue
koJsie6anus. (7 4.)

KonebarensHoe JIBIDKCHHE.
OcHoOBHBbIE XapaKTEPUCTUKH
KOJICOAHMIA: MepUO/I, 4yacToTa,
aMIMtya.  Marematuyeckui U
IPY>KUHHBIN MasITHUKU.
IIpeBpamenue SHEpPruu pu
KO0JIe0aTEIILHOM JBHYKECHUU.
3aTyxaroniue KoJicOaHusl.

Boinyxennblie konedanus. Peonanc.

e HaOIOIeHue ¢

MOMOIIBIO  COXPAHHBIX AHAJIU3aTOPOB
KOoJIeOaHWI O/ NEWCTBHEM CHJI TSKECTH W YIPYTOCTH U
oOHapy>kKeHHEe MOAOOHBIX KOJICOaHHI B OKPYXKAIOIEM MHUPE;
aHau3 KojeOaHuii rpy3a Ha HUTH U Ha TIPY)KUHE;
ONpEJENeHNEe YacTOThl KOJIEOAaHWH MAaTeMaTHYecKoro M
MPY>XMHHOTO MasiTHUKOB;

HaOJNIOZICHUE C TIOMOILIBI0 COXPAHHBIX AaHAJM3aTOPOB U
0OBsSICHEHHUE SIBJICHUSI PE30HAHCA;
MCCIIEJOBAHNE 3aBUCHMOCTH nepuojia
MOABEIICHHOT0 K HUTH I'Py3a OT JJTMHBI HUTH;

KOJICOAHUIT
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NpoBepKa HE3aBHUCHMOCTH TiepuoAa KoyiebaHWil Tpy3a,
MOJIBEILICHHOTO K JIEHTE, OT MaCcChl IPy3a;

HAOMIOJICHUE C TIOMOINBIO COXPAaHHBIX aHAIM3aTOPOB U
OOCY>XJIeHHE OMBITOB, JEMOHCTPHUPYIOIIMX 3aBUCUMOCTD
nepuojaa KoyiebaHuil Mpy>KMHHOTO MasiTHUKA OT MaccChl rpy3a
Y )KECTKOCTH MPYKUHBI;

MPUMEHEHUE MATEMATUYECKOTO U IPYKUHHOTO MasiTHUKOB;

B KayecTBe MoJelell il OmucaHusi KoyieOaHuWd B
OKpY>KaloIlleM MUDE;

pellieHue 3a]1a4, CBSI3aHHBIX C BBIYMCIECHUEM WM OLEHKOM
4acTOTHI (1eproia) KoaeOaHui.

Mexannueckue
BOJIHBI. 3BYK. (8 4.)

CBolicTBAa  MEXaHWYECKHX  BOJIH.
JInnHa BomHBI MexaHW4eCcKHue BOJIHBI
B TBEPAOM TeElE, CEUCMUYECKHUE
BOJHBI. 3BYK. ['pDOMKOCTHP 3ByKa u
BbIcCOTa TOHA. OTpaxeHUE 3BYKa.
NHuppa3Byk u yabTpa3ByK.

OOHaApyKEHHE U aHaJIN3 BOJHOBBIX SIBICHUH B OKpPY KaIOIIEM
MUDE;

HAOMOJIECHUE C TOMOIIBI0 COXPAaHHBIX AHAIM3aTOPOB
pacmpocTpaHeHHs] TPOAOIBHBIX M TOMEPEYHbIX BOJH (HA
MOJIEIM) U OOHApY’>KEHHE AaHAJIOTMYHBIX BHJOB BOJH B
npupoze (3ByK, BOASHBIE BOJIHBI);

BBIUMCJICHUE JUIMHBI BOJHBI M CKOPOCTH PAaCIpOCTPaHEHUS
3BYKOBBIX BOJIH;

DKCIIEPUMEHTAJIBHOE  ONPEAECICHUE  TPAHUIl  YacCTOTHI
CJIBIIITUMBIX 3BYKOBBIX KOJICOAHMUIA;
HAONIOZICHUE C TIOMOIIBI0O COXPAaHHBIX  AHAIU3ATOPOB

3aBUCUMOCTH BBICOTBHI 3BYKa OT 4acTOThl (B TOM YHCIE C
UCITOJIb30BAaHUEM MY3bIKaJIbHBIX UHCTPYMEHTOB)
HaGmroieHne ¢ NOMOIIBIO COXPAaHHBIX AaHAJIU3aTOPOB U
OOBSICHEHHE SIBJICHUS aKyCTHUECKOTO PE30HAHCA;

aHanu3 OpPUTHMHAIBHOTO TEKCTa, MOCBAIIEHHOTO
UCIIOJIb30BAHUIO 3ByKa (WM YIbTpa3BykKa) B TEXHHUKE
(ax0JI0KalMsl, YABTPa3BYK B MEJIMILMHE U JIp ); BBIIOJIHEHHE
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3aJJaHUM IO TEKCTY (CMBICJIOBOE YTCHHE).

Pa3znes 10. Dy1eKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI (10 4.)

DNEKTPOMAarHuTHO | DJIEKTPOMArHUTHOE MoJIe. | ® TIOCTPOSHUE PACCYXKIACHHM, 000CHOBBIBAIONIUX B3aWMOCBS3h
e noJue 1 | DIIeKTPOMarHuTHBIC BOJTHBL. AIEKTPUYECKOTO ¥ MATHUTHOTO TIOJICH;
sJIeKTpoMarauTHel | CBOMCTBA DJIEKTPOMATrHUTHBIX BOJIH. | ® OJKCIEPUMEHTAIBHOC M3YYCHHE CBOMCTB 3JIEKTPOMArHUTHBIX
¢ BOJIHBL. (6 4.) [llxkama 2JIEKTPOMArHUTHBIX  BOJIH. BOJIH (B TOM YHCJI€ C TOMOIIbI0 MOOMIBHOTO TeedoHa);
Hcnonb3oBaHue HJIEKTPOMArHUTHBIX | ® aHANM3 PEHTI€HOBCKUX CHUMKOB YEJIOBEUECKOI0 OPraHu3Ma;
BOJIH LTSI COTOBOM CBS3HU. | ® aHaIN3 TEKCTOB, OTKCHIBAIOIINX MPOSIBIICHHUSI
DneKTpOMarHuTHasl TMpUpPOJia CBETA. ANIEKTPOMATHUTHOTO  U3IyYeHHS B  MPUPOJE:  IKUBBIC
CkopocTh cBeTa. BonmHoBbIE CBOMCTBA OpraHu3Mbl, U3Ty4YeHHs HEOECHBIX TeJ (CMBICIIOBOE YTCHHE);
CBETa. ® pACMO3HABAaHWE W  aHAIW3  PA3JIMYHBIX  TPUMCHCHHH
AJIIEKTPOMATrHUTHBIX BOJH B TEXHHUKE;
® pelieHHe 33/a4 C WCIOJIb30BaHWEM (POpMyJ AJisi CKOPOCTH
AIIEKTPOMATrHUTHBIX BOJIH, JIJTMHBI BOJHBI M YaCTOTHI CBETA.
DnekTpoMarHuTHa | ONBITHI dapajes. SBnenue | ® OnbITBI O MCCICIOBAHUIO SIBIICHUS JJIEKTPOMATHUTHOM
s MHIYKOUA. (4 4.) | 3J€KTpOMarHuTHOMN WHIYKITAH. WHIAYKIUW:  WCCJICIOBAaHWE W3MCHCHHWHA  3HAYCHUS U

[IpaBuno Jlenuna. DieKTporeHeparop.
CrocoObl TTOTYyYEHHS DJCKTPUUCCKOM

DHEPIUH. DIIEKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX HMCTOYHUKAX
SHEPIUH.

HaIlpaBJICHUA HHAYKIOXMOHHOI'O TOKaA.

Paznen 11. CeroBble siBjeHus (15 4.)

3aKOHBI Hcrounuku cBera. JlyueBas Mopenb | ® HaOIIOAEHUE C IOMOIIBIO COXPAHHBIX aHAJIU3aTOPOB ONBITOB,
pacnpoCTpaHeHus1 | CBeTa IIpssmonuueilinoe JIEMOHCTPUPYIOIIUX SIBJICHUE IIPSMOJIMHEWHOTO
cera. (6 4.) pacrpoCcTpaHEHHUE CBETA. 3aTMEHUS pacnpocTpaHeHus! cBeTa (BO3HUKHOBEHHE TEHU U MOJIYTEHH),
Connua u Jlynsl. OTpaxeHue cpera. U UX MUHTEPIPETAIs C UCIOJIb30BAaHUEM MOHSATUS CBETOBOTO
[Inockoe 3epkayo. 3aKOH OTpaKEHUs aIy4a;
ceeta. [Ipenomienue cBera. 3akOH | ® OOBSICHEHHME W MOJEIMPOBAHHUE COJHEYHOTO U JIYHHOTO
IPEJIOMJIEHUSL  CBETA. [TomHOE 3aTMEHUU;
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HCCJIEIOBAHHE 3aBUCUMOCTH yTIJia OTPAXKEHUS CBETOBOIO JIy4a
OT yrJjia majicHus;

WU3Y4YCHUE CBONCTB H300paXCHHS B IJIOCKOM 3€pKajie C
HCIIOJB30BAHUEM CXEMATHUYECKUX PHUCYHKOB B TOM YHCIIE
penbeHbIX;

HAONIOZICHUE C TIOMOIIBI0 COXPAaHHBIX AHAIM3aTOPOB U
OOBSICHEHHE ONBITOB IO TOJYYCHHUIO H300paKCHUN B
BOTHYTOM M BBIITYKJIOM 3€pKajax;

HaOJIIOJICHHE C TIOMOIIBIO COXPAHHBIX AaHAJIM3aTOPOB U
OOBSICHEHHE OIBITOB IO TPEJIOMJICHHIO CBETa Ha TPaHHIIE
Pa3IMYHBIX Cpe€d, B TOM UYHCJIE OINBITOB C IIOJHBIM
BHYTPEHHUM OTPAKECHHUEM;

WCCIICIOBAHUE 3aBUCHMOCTH YTJIa TMPEJIOMIICHUS OT Yyrja
MaJICHUsI CBETOBOIO JIyda Ha TPAHUIIE «BO3AYX—CTEKIION;
pacrio3HaBaHME SIBIICHUM OTPa)KEHUS U MPETOMIICHUS CBETA B
MMOBCEIHEBHOM KU3HHU;

aHaJu3 U O0OBSICHEHUE SIBJICHUS ONITHYECKOTO MUPAXKA;
pEIICHUE 3a/1a4 C HCIOJIb30BAHUEM 3aKOHOB OTPAKCHUS U
MIPEJIOMJICHUS CBETA.

JInH3bI
ONTHUYECKHE
puoopsL. (6 4.)

BHYTPEHHEE  OTpPaXEHHE  CBeETa.
Hcnonp3oBanue BHYTPEHHETO
OTpaXKeHUs B ONTHYECKHUX
CBETOBOJIAX.

Jlunza, Xxom Jydyem B  JIMH3E

Onrtuueckas cucrtema. OnTuyeckue
npubopsl: poroanmapar, MUKPOCKOI
U Teyieckom. ['Ja3 Kak onThyeckas
cucrema. bimsopykocTh 51
JATbHO30PKOCTb.

NOJlyueHUEe M300paXeHU ¢ MOMOUIbI0 coOuparomen u
pacceuBaroiel JMH3 (MPUMEHEHHE TMPaBUJI TOCTPOCHHUS
M300paKEHUI C TTIOMOIIIBIO JIMH3 Ha TOTOBBIX YEepPTEKAaX);
ornpeneneHne (HOKyCHOIO pPacCTOSIHUSI U ONTHUECKON CHJIbI
coOMparoIei JTMH3HL;

aHAJIN3 YCTPOWCTBA M MNPUHLMIA JEUCTBUSA HEKOTOPBIX

ONTUYECKUX  MpUOOpOB:  (Qoroammapara, MHKPOCKOIA,
teneckona (MC — Guosiorusi, acTpOHOMHS );
aHaJIu3  SIBJIEHUH  OJIM30PYKOCTH M J1aJbHO30PKOCTH,

npuHImMna aecTsusi oukoB (MC — Guosorus).
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Paznoxxenue Pasnoxenue Oenoro cBera B CHEKTP. | ® HAONIOEHWE C TOMOIIBI0O COXPAHHBIX  aHAJIM3aTOPOB
o6emoro cBera B | ONBITHI HeroToHa. Cnoxenue pas3ioxeHus 0eJIoro cBeTa B CIEKT);
cnektp (3 4.) CHEKTPalbHBIX 1BETOB. Jlucmepcus | ® HaOMOJEHHE C TOMOINBIO COXPaHHBIX aHAIU3aTOPOB U
CBETAa. OOBSICHEHHE OINBITOB IO TMOJY4YeHHIO OeIoro cBera mpu
CJIOKEHUU CBETA PA3HBIX LIBETOB;
® TMpoBeleHHE U OOBSCHEHHE OIBITOB MO BOCIPHUATHIO I[BETa
MPEAMETOB IIPU UX HAOIIOACHUM Yepe3 LIBETOBbIC (PUIBTPHI
(IIBETHBIC OUKH).
Paznen 12. KBanToBble siBjieHus (17 4.)
Hcnyckanne y| OnbiTel. Pesepdopna u manerapHas | @ o0cyXJIeHue Leiau onbIToB Pesepdopra mo McciieOBaHUIO
IIOTJIOIIEHNE CBETa Mojenb atoMa. Mogaens aroma bopa. aTOMOB, BBIIBM)KCHUE THIIOTE3 O BO3MOXHBIX pPE3yJIbTaTax
aToMoM. (4 4.) HcnyckaHne W TOIJIOLIEHHUE CBETa ONBITOB B 3aBHCUMOCTH OT MPEIIOJIAraéMoro CTPOCHUS
atromoM.  KBantel  JIuHeituarsle aTOMOB, (hOPMYJIMPOBAHHE BHIBOJIOB U3 PE3YJIbTATOB OIBITOB
CIIEKTPBI. OOcy>xieHue NMPOTUBOPEUYUH IJIAHETAPHOW MOJIENIU aToMa U
OCHOBaHMM Mg runote3sl bopa o cranmoHapHBIX OpOUTaxX
AIEKTPOHOB;
® HaOJIOIEHHE C TOMOIIbI0 COXPAHHBIX AHAIU3AaTOPOB
CIUIOLIHBIX U JIMHEHYATBIX CIEKTPOB M3IYUYEHUS Pa3IUUYHBIX
BEILECTB;
® 00BsICHEHUE JUHENYATHIX CIIEKTPOB U3ITYUYECHHUSI.
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Crpoenue PagnoaktuBHoCcTs Anb(a-, OeTta- H 00CY>KJIeHIE BO3MOKHBIX THIIOTE3 O MOJIETISIX CTPOSHUS sIIpa.
aTOMHOTO  SiApa. | ramma- U3ITyYEHHUS. Crpoenue Onpenenenue cocraBa sAIep IO 33JaHHBIM MAacCOBBIM H
(64.) aToMHOro snapa. HykioHnHas monenb 3apAOBBIM YHCIAM M 10 TOJIOKEHUI0 B NEPHOJUYECKON
aTOMHOTO anapa. N3oTomsl. cucreme 5eMeHToB (MC — xumus);
PanuoakTuBHbBIE NpEBpAILCHHUS. aHaJIM3 M3MEHEHHUs cOoCTaBa sapa W €ro IOJIOKEHUS B
[lepuon mnomypacmama.  [lelicTBus MEPUOANYECKON cUCTEME MpH a-paarnoakTuBHocTH (MC —
PaIMOAKTUBHBIX  H3JIyYeHUH  Ha XUMU);
YKUBBIE OPTaHU3MBI. UCCJIEIOBAHUE TPEKOB a-4acCTHUIl IO TOTOBBIM (oTorpadusim
WJI MOJEISIM;
oOHapy)XeHHE€ M M3MEPEHHE paJAMALMOHHOIO (QoHa ¢
IIOMOILBIO I03UMETPA, OLICHKA €r0 UHTEHCUBHOCTH;
aHaMM3 OWOJOTUYECKUX HW3MEHEHHH, MPOUCXOASIINX O]
JEeUCTBUEM PaauoakTUBHBIX u3nydeHuii (MC — ouosorus);
UCIIOJIb30BAHUE PATMOAKTUBHBIX M3IYyYEHUH B MEAUIMHE
(MC — ouosiorus).
SnepHblie SnepHbie peaKIuu. 3aKOHBI pelIeHne 3aJa4 C MCIOJIb30BAHUEM 3aKOHOB COXPAaHEHMS

peakiuu. (7 4.)

COXpAaHEHHUS 3apsAI0BOTO U MAaCCOBOIO
YHCeNl. DHEPrus CBSI3M aTOMHBIX SITIEP.
CBsa3bp Macchl W 2HeEpruu. Peaknuwn
CUHTE3a U nesieHus saep. Mctounnku
sHeprun ConHila W 3BE31. SnepHas
SHEPTETHKA.

MACCOBBIX U 3apsiIOBBIX YHCEJ HA ONPEACICHUE PE3YJIHTAaTOB
SAIEPHBIX peaKkuui; aHaJIn3 BO3MOXXHOCTH VI
HEBO3MOXXHOCTH SIIEPHOM PEAKLINH;

OLIEHKAa PHEPIHM CBS3U SIIEP C HCIOJIb30BAaHUEM (POPMYJIbI
OUHIITEHHA;

OOCY>XKJIeHH€ TNEePCIEeKTHB HCIOJIb30BaHUS YIIPaBISIEMOIO
TEPMOSIIEPHOIO CUHTE34;

OOCYXXJIeHHE TPEUMYIIECTB M DSKOJOTHYECKUX MpPOoOieM,
CBs3aHHBIX C sigepHou sHepreTukor (MC — skosiorus).

IToBTOpHUTEIHLHO-00001IAOIIMIE MOAYJIB (5 4.)

CucremaTuzanusa u
00001IeHnEe
MPEJIMETHOTO

O0600111eHEe CoIepIKaHUST KaXKI0TO U3
OCHOBHBIX Ppa3/elioB Kypca (U3HKH:
MEXaHUYECKUE, TEIUIOBELIE,

® BLINOJHEHUE YUEOHBIX 3aJaHui, TPEOYIOIUX TEMOHCTPALIH

KOMHeTeHTHOCTefI, XapaKTCPU3YIOIMUX €CCTCCTBCHHOHAYYHYTIO
I'paMOTHOCTBL: IPHUMCHCHHS  ITOJYYCHHBIX 3HAHUU JJIA
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COJICpKAHUS
OITbITa

n

JeSITeIbHOCTH,
npUOOPETEHHOTO
npu U3Y4YCHUU

BCETO
bu3uku

Kypca

AIIEKTPOMArHUTHBIE, KBAHTOBBIC
aBneHus. HaydHbli MeTO/ MO3HAHUA
U ero peanuszauus B (UIMUECKUX
uccienoBanusix. CBs3b (UUKH U
COBPEMEHHBIX TEXHOJIOTH B 00JaCTH
nepenaun MHGOpPMaIUH, YHEPreTHKE,
TpaHCIIOPTE.

HAYYHOTO 0OBICHEHUS (PU3UUECKUX SIBJICHUN B OKPYXKAIOIIeH
IIPUPOJIE U IIOBCEIHEBHOM MKW3HHM, A TAaKXE BbIABICHUS
(U3MYECKUX OCHOB psAJa COBPEMEHHBIX TEXHOJIOTHIA;
IIPUMEHEHUSI OCBOCHHBIX JKCIEPUMEHTAJIBHBIX YMEHUN JUIS
UCCIIEIOBaHMsT (PU3UYECKUX SIBICHUH, B TOM 4YHUCIE IS
IIPOBEPKH TUIIOTE3 U BBISBICHHS 3aKOHOMEPHOCTEM;

® DPCIICHUC paC‘{éTHI)IX 3aa49, B TOM YHCJIC IIPCAIIOJIararonmx

HUCIIOJIB30BaHHC (1)I/IBI/ILICCKOI\;I MOJICIM N OCHOBAHHBIX HaA
COACPKAHUHU PA3JIMIHBIX Pa3aciOB KypcCa (1)I/I3I/IKI/I;
BBIIIOJIHCHUC MW 3adlllUTa I'PYIIIIOBLIX WKW HHAWBHAYAJIbHBIX
IIPOCKTOB, CBA3AaHHLIX C COACPKAHNCM KYypCa (1)I/IBI/IKI/I.
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