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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mno mnpeamery «®usmka» Ha ypOBHE OCHOBHOIO OOUIETO
o0pa3oBaHus COCTAaBJI€HA Ha OCHOBE IOJIOXKEHUN M TPeOOBaHHMM K pe3ynbTaTam
OCBOEHHS Ha 0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI'O
obmero o6Opa3oBanus, nmpeactaBieHHbix B OI'OC 00O, ®denepanpHOI
aJanTUPOBAaHHON 00pa3oBaTeIbHON MpPOrpaMMbl OCHOBHOTO 00I1Iero oOpa3oBaHUs
s crnaboBuaamux odydaronuxcs (Bapuant 4.2 ®AOII O0O0), a Takxke ¢ yu€ToMm
denepanpHOil pabodeil mMporpaMMbl BOCIHTAaHWUS W KOHIICTIIMHM IPEIIOIaBaHUS
yueOHoro npeamera «Dusukay.

Conepxanue mporpaMMbl 10 (HU3UKE HaNpaBlIeHO Ha (OPMHUPOBAHKE
€CTEeCTBCHHO-HAYUYHONW TPAMOTHOCTH OOYYalONIUXCSA M OPTraHu3alui0 H3Y4YCHUs
GU3MKU Ha JEATeILHOCTHOW OCHOBEe. B mporpamme 1o (u3WMKe YYHUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mnpeaMera B peanusanuu TpedoBanuii ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpeIMETHBIM pe3ylbTaTaM OOYYEHHMs, a TaKkKe
MEXIPEIMETHbIE CBSA3M ECTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Iporpamma mo gu3uke ycTaHABIMBAET paclpeiesieHne Y4eOHOro mMarepuala
no rogaM oOydeHus (MO KiaccaM), MpejiaraeT MPUMEPHYIO IMOCIIeN0BAaTEIbHOCTD
U3YyYEHHs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUA MPEIMETHOTO COACPKaHUS U yuéTe

BO3PACTHBIX, 3pUTENBHBIX U TICUXO(U3UOTOTHUECKIX OCOOCHHOCTEH 00yUarommnXcs.

OO0mas xapakrepucTka yueOHoro npeamera « Dusuka»

Kypc ¢msuku — cucremoobpasyromuii ajii €CTECTBEHHOHAYYHBIX YYEOHBIX
MPEIMETOB, TIOCKOJBbKY (hPM3MYECKUE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SBJIICHUIA,
M3y4aeMbIX XHUMHEH, OMOJIOTHEH, acTpoHOMUEH U Qu3ndeckoi reorpadueit. dusnka
— 3TO NOpPEeaMET, KOTOPhIH HE TOJIBKO BHOCHUT OCHOBHOW BKJIaJ B
€CTECTBEHHOHAYUHYIO KAPTUHY MHUpPA, HO U MPEIOCTaBIIIeT HauboJiee siCHble 00pa3iibl

MNPUMCHCHHA HAY4YHOIo MCTOJAa IIO3HAHMHA, T € croco0a IMOJYYCHHA AOCTOBCPHBIX



3HaHui o0 Mupe. Hakonen, ¢u3mka — 3TO MpEeAMET, KOTOPbIA HapsAy C IPYyruMu
€CTECTBEHHOHAYYHBIMU MpPEeIMETaMH JOJDKEH JaTh OOYyYaroIIMMCS IpPE/ICTaBICHUE
00 YBIEKATENIbHOCTH HAYYHOTO HCCJIEAOBAHUS W PaJOCTH CaMOCTOATEIbHOTO
OTKPBITUSI HOBOT'O 3HAHUS.

Onna w3 rIaBHBIX 33/ad (PU3MYECKOro OOpa3oBaHUS B CTPYKTYype OOIIEro
oOpa3oBaHusi COCTOUT B (HDOPMUPOBAHUM E€CTECTBEHHOHAYYHOM TPaMOTHOCTH H
MHTEepeca K HayKe Y OCHOBHOM Macchl 00y4aroninxcs, KOTOpble B JajibHEWIeM Oy1yT
3aHATBl B CaMbIX pa3HOOOpa3HbIX cdepax nedarenbHocTH. Ho He MeHee BakHOM
3a/layel SBJSETCS BBISBJIEHUE M TMOJTOTOBKA TAJAHTIMBBIX MOJIOABIX JIOACH st
OpOJOJKEHUsT O00pa3oBaHUA W JalbHeWeld npodeccuoHaNbHOM JesTENbHOCTH B
00JJaCTM €CTECTBEHHOHAYYHBIX MCCIIEJOBAHUN M CO3/IaHUM HOBBIX TEXHOJOTHUH.
CornacHoO  OPUHATOMY B MEXKIYHApPOAHOM  COOOIECTBE  OMpPENENICHUIO,
«EcrecTBeHHOHay4YHasi TPaMOTHOCTh — OTO CIIOCOOHOCTh 4YeJOBEKa 3aHWMATh
AKTUBHYIO TPaXIAHCKYI0 TIO3WLHMI0O MO OOIIECTBEHHO 3HAYMMBIM BOIPOCAM,
CBS3aHHBIM C €CTECTBEHHBIMM HAayKaMH, WU €ro TOTOBHOCTb HWHTEPECOBATHCS
€CTECTBEHHOHAYYHBIMH HJICSIMU.

Hay4HO rpamMOTHBII 4elloBEK CTPEMHTCS y4acTBOBATh B apryMEHTHPOBAHHOM
00CYXXJIeHUU TPOOJIEM, OTHOCSIINXCA K €CTECTBEHHBIM HAyKaM M TEXHOJOTHUSAM, YTO

TpeOyeT OT HEro CASAYIOMUX KOMIETEHTHOCTEH:

. HAay49HO OOBSICHATH SABJICHHA,
° OLCHUBATh U IIOHUMATb 0COOEHHOCTH HAay4YHOI'O UCCJICIOBAHHA,
° HHTCPIIPCTUPOBATD OAHHBIC M HCIIOJIB30BaThb HAYYHBIC OOKAa3aTCIbLCTBA

JUTS1 TIOJTyYEHUST BBIBOJIOBY.

N3yuyenne ¢(usuku crnocoOHO BHECTH pEIIAONIMi BKiax B (opmupoBaHme
€CTECTBEHHOHAYYHON TPaMOTHOCTH 00YYaIOITUXCs.

KoppekiinoHHo-pa3BUBaOIIUM MOTEHIIUAN Yy4eOHOro mnpeamera «Duszukay
o0OecrieuynBaeT MPEOAOJCHUS  OOYyYAIIMMHCS  CIEAYIOIMHUX  CIeIUPUISCKUX
TPYAHOCTEH, 00YCIOBICHHBIX CI1A00BUICHUEM:

. OTCYTCTBHE Y  TIOAABISIONIETO  OOJBIIMHCTBA  OOyYarOIIUXCS

BO3MOXHOCTH CaMOCTOATCIIBHO U 6I>ICTpO BBIABIIAATL IIPU3HAKH (I)I/ISI/I‘-IGCKI/IX



00BEKTOB, yCTaHABIUBATh PE3YJbTaThl U OCOOEHHOCTU MPOTEKaHUS (UIUUECKUX
IIPOLIECCOB C ITOMOIIBIO 3PEHUS;
. 3aMEJICHHOCTh M (pparMeHTAPHOCTh BOCIPHUATUS, HEBO3MOXKHOCTh

HCJIOCTHOT'O BOCIIPUATHA psAaa O6LCKTOB;

. HeC(HOPMHUPOBAHHOCTH WJIM UCKAXKEHHOCTD PsJa IPEICTaBICHUM;

. HU3KUN YPOBEHb DPAa3BUTHUS MEJIKOW MOTOPHUKH, 3PUTEIBHO-MOTOPHOU
KOOpAWHALINY;

. y3KMM Kpyrozop M HEJOCTAaTOUHBIA JJsi OmnucaHus (U3HUYECKUX

00BEKTOB, MPOLIECCOB U SIBICHUH CIIOBapHBIN 3amac;
. 0eTHOCTh BOOOPaKEHHUS.
[Ipeononenre yka3aHHBIX TPYTHOCTEH IOJDKHO OCYIIECTBISITHCS Ha Ka)XIOM

ypOKE YUHUTEJIEM B MPOIIECCE TPAMOTHO OPTraHU30BAHHON KOPPEKIIMOHHON PabOTHI.

Hesu n3yyenust yueOHoro npeamera «Dusuka

Henu u3ydyenus: yueOHoro npeamera «dOu3rka» Ha ypOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHus:

. npuoOpeTeHne HMHTEpeca M CTPEeMJICHHS OOydYarolUXCsi K HaydHOMY
U3YUYEHUIO TIPUPO/IbI, Pa3BUTHE MX UHTEIICKTYaJbHBIX M TBOPUYECKHUX CITOCOOHOCTEHH;

. pa3BUTHE TPEACTABICHUM O HAy4YHOM METOJE€ TMO3HAHUSA U
dbopMupoBaHUE UCCIETOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

. dbopMHUpOBaHME HAyYHOTO MHUPOBO33PEHUS KaK pe3ylibTaTa H3y4YCHHS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

. dbopMupoBaHUE MPEACTaBICHUN O POy (DUUKH JUIsl PA3BUTHS JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTHUI;

. pa3BUTHE  TPEJACTABICHUH O  BO3MOXHBIX  cdepax  Oymymiei
mpoeCCHOHATILHON ~ JCATEILHOCTH, CBS3aHHOM ¢  ()M3WUKOM, TIOATOTOBKA K
nanbHeneMy oOy4eHHUI0 B ’TOM HaIllpaBJICHUH.

JlocTim>keHue HTUX 1eJedl Ha YpPOBHE OCHOBHOro oOiiero oOpa3oBaHUs

oOecreunBacTCs PCLICHUEM CICAYIOIMNX 3a4aY.



. NpUOOpeTeHHe 3HAaHUM O JUCKPETHOM CTPOEHUM BEIIeCTBa, O
MEXaHUYECKHUX, TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. MpUOOpETEHHE YMEHUI ONMMUCHIBATH U OOBSCHATH (PU3NUECKUE SIBICHUS C
HCIOJIb30BAaHUEM TOJYYEHHBIX 3HAHUI;

. OCBOCHHE METOJOB pEIIEHUs MPOCTEHUIINX PACYETHBIX 3aJady C
UCIIOJIb30BaHUEM (PU3NYECKUX MOJEINIEN, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX
3ajady;

. pa3BUTHE yMEHUN HaOJII0JaTh MPUPOJHBIC SBICHUS W BBINOJHATH
OMbITHL, JIabOpaTOpHble pPabOTbl W  OKCHEPUMEHTANbHBIE HCCIEAOBAHMS  C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

. OCBOEHHE MPUEMOB paldoThl ¢ MHGOpMaIHEl (HU3NIECKOTO COIepKAHUS,
BKJIIOUYass HH(OpPMAIMIO O COBPEMEHHBIX [JOCTIKCHHSIX (UMK, aHamu3 u
KPUTHYECKOE OLIEHWBaHUE HH(POPMAIINH;

. 3HaKOMCTBO €O  cdepaMu  NPOPECCHOHAIBHON  JEeSATENbHOCTH,
CBSI3aHHBIMM C (U3UKOH, W COBPEMEHHBIMHM TEXHOJOTHSIMH, OCHOBaHHBIMU Ha
JTOCTHXKEHUAX (PU3NYECKOM HayKu.

KOppeKHI/IOHHBIG 3aJa4un.

. Pa3zBuTre 3pUTENBHOTO, 3PUTEIBHO-OCI3aTEIBHOIO M CIYXOBOTO
BOCIIPUSITHS.

. PazBuTre npou3BoJbHOTO BHUMAHUS.

. Pa3BuTre u KOppeKIUs NaMsITH.

. Pa3ButHe 1 KOPPEKIUS MBICIUTEIbHOU 1€ TEIBHOCTH.

. [Ipeononenue Bepbanu3ma.

. Pa3BruTHE MOHOTOTMYECKOW pEYH.

. OO6orareHne aKTHBHOTO W MACCHUBHOTO CIIOBapsi, GOPMUPOBAHNE HOBBIX
TTOHSITHM.

. @opMHUPOBAHUE HABBIKOB 3PUTEIIBHOTO, 3PUTEIbHO-OCSI3aTEIIBHOTO H

CIyXOBOI'0 aHalJIn3a.



. @opMUpOBaHUE HABBIKOB OCS3aTEIbHO-3PUTEIBHOIO OOCJIEI0BAHUS U
BOCHPHSTHS LIBETHBIX WJIM YEPHO-OENbIX (KOHTPACTHBIX) PENbePHBIX U300paKeHUN
(WuTrocTpanuii, cXeM, MaKeToB, YEPTEKHBIX PUCYHKOB, Ipa()UKOB H T.I1.).

. dopMupoBaHUE CHEIUANBHBIX MPUEMOB 00CIIEI0BaHUA U U300paKEeHUS
M3y4aeMbIX 00bEKTOB JIOCTYIHBIMU CIIOCOOAMHU.

. dopMupoBaHUE, YTOYHEHHE WJIM KOPPEKLUMs] MpPEICTaBIECHUUA O

peaMeTax U IMpoLeccax OKPYIKAOLIEH 1eHCTBUTEIBHOCTH.

. Pa3BuTHe MeIKON MOTOPHUKHU U 3pUTEIBHO-MOTOPHON KOOPAUHALUU.
. CoBepILICHCTBOBAaHUE  YMEHHMS  3pUTEIIBHOW  OPUEHTHUPOBKHM B
MUKPOIIPOCTPAHCTBE.

MecTto yueOHOro npeamera « ®usuka» B y4eOHOM ILIaHe

B cootBerctBUn ¢ PI'OC OO0 ¢usuka gBisercs o0s3aTeNIbHBIM MPEAMETOM
Ha ypOBHE OCHOBHOI0 001iero oOpa3zoBaHusd. /laHHas mporpamma mpeaycMaTpuBacT
u3zyueHue pusuku Ha 6a30BOM ypoBHE B oObeMe 238 yacoB 3a Tpu roga (Bapuanrt 1
AOOII OOO) - o6ydenus 1o 2 yaca B HeJACNIO B 7 U 8 Kjaccax v 1Mo 3 4 B HEJICNIO B
9 xnacce. Bapuant 2 AOOOIT OOO - o6yuenust o 2 4yaca B HeJiet0 B 8 1 9 kiaccax

u 1o 3 4 B Hexenro B 10 kitacce.

COAEPKXAHUE YYEBHOI'O IPEIMETA «®U3UKA»
8 kiacce

Pazgen 1. ®u3uka u ee poJib B NO3HAHUM OKPYXKAKOLIET0 MHUPA.

®uznka — Hayka o npupoze fAsnenust npupoasl (MC1) Ousnueckue siBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIIEKTPUUECKHE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.

duznyeckue BenuuMHBL 3Mepenue Qusnueckux BenuuuH. Duzndeckue
npubopsl. [lorpemHocTs n3Mepernil. MexTyHapoaHas CUCTeMa €IHHHII.

Kak (¢wu3uka u jApyrue ecTeCTBEHHbIE HAyKd HM3Yy4alOT MPHUPOLY.
EctecTBeHHOHayuHBIH METOJA TO3HAHMS: HAOJIOJCHUE, TOCTAHOBKA HAYyYHOIO
BOIIPOCA, BBIJBUIKCHHUE TUIOTE3, SKCIEPUMEHT MO IMPOBEPKE THIOTE3, 0OBSICHEHHE

HaOmogaeMoro siBieHus. Onucanvue GU3NYecKux sIBICHUHN ¢ MOMOIIBIO MOJICIICH.



JlemoHcTpanuu.

1. MexaHn4yecKue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC
SIBJICHUS.
2. duznyeckre NpudOpsl U MPoLEIypa NPSIMbIX U3MEPEHUN aHAaJTOTOBBIM U

1M (POBBIM MPUOOPOM.

JlabopaTopHbie paOOThI U OTIBITHI.

1. OrnpenienieHue 1EHbI JASICHUS KAl U3MEPUTEIILHOTO prbdopa.

2 N3mepenue paccTosHUM.

3. N3mepenue o6bema KUIAKOCTH U TBEPOTO Tea.

4 Omnpenenenue pa3MepoB MaJIbIX TEN.

5. N3mepenue Temmeparypsl MpU MOMOIIM KHIAKOCTHOTO TEPMOMETpa H
JaTYMKa TeMIEPaTyphl.

6. [IpoBeneHue uccnenoBaHus MO MPOBEPKE THIOTE3bI: JAITBHOCTh IOJIETa
Iaprka, OpOIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, YeM OOJIbIIIE BBICOTA ITyCKa.

Pa3znea 2. IlepBoHayajibHbIE CBeJICHUSI 0 CTPOCHHUHU BellecTBA.

CrpoeHnue BemiecTBa: aTOMbl M MOJEKYJbl, HX pasmepsl ONBITHL
JOKa3bIBAIOLINE TUCKPETHOE CTPOECHUE BEUIECTBA.

JIBrkeHnne dyactull BeniectBa CBS3b  CKOPOCTH JABWKEHUS YAaCTUL C
Temrieparypoii bpoyHoBckoe gBwkenue, mauddysus BzaumonelicTBue yacTuil
BEILECTBA: IPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUS BEILIECTBA: CTPOCHHUE Tra3o0B, JKUJIKOCTEH M TBEPIbIX
(kpuctaminyeckux) Ten. B3anMocBA3b MEXIy CBOMCTBAMHM BEUIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX U WX aTOMHO-MOJEKYJISPHBIM cTpoeHueM. OcoOGeHHOCTH
arperaTHbIX COCTOSIHUI BOJBI.

JleMOHCTpanuu.

1. Hab6mronenre OpoyHOBCKOTO JIBHIKCHHUS.

2. Ha6monenne nuddysun.

3. HaGnionenne — siBneHuii,  OOBACHSIOMIUXCA  MPUTSHDKEHUEM WU
OTTAJIKUBAHUEM YaCTHIl BEILIECTBA.

JlaGopaTopHbIi€ PaOOTHI U OTIBITHI.



1. Ounenka pauameTpa aroMa METOAOM psAIOB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbIThI 1O HAOIIOICHHUIO TEIJIOBOTO PACHIUPEHUS Ta30B.
3. OMnbITEI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSIKEHUS.

Paznen 3. /IBu:kenune u B3auMoaeiicTBUe TeJl.

Mexannueckoe JBUkKeHUE. PaBHOMEpHOE U HEpaBHOMEpPHOE JBUXKCHHUE.
Cxopoctb. CpemHsii CKOPOCTh NpH HEpaBHOMEPHOM JBWXeHuH. Pacuer mytu u
BPEMEHHU JIBHKCHUS.

SBnenve wuHepuuHu. 3aKOH HHEpUMH. B3aumopeicTBUe Ten Kak MpPUYMHA
U3MEHEHHUs CKOPOCTH JIBID)KEHUS Tesl. Macca kak Mepa MHEePTHOCTH Tena. [noTHoCTh
BemecTBa. CBsI3b INIOTHOCTH C KOJMYECTBOM MOJICKYJI B €IMHHIIE 00beMa BEIeCTBa.

Cuita kaK XapakTepHCTHUKa B3auMojieicTBusi Ten. Cuia ynmpyroctd M 3aKOH
I'yka. M3mepeHue cuiabl C TOMOIIBIO JUHAMOMETpA. SIBJICHUE TATOTEHUS W CHIIA
TsokecTd. Cuna Tsbkectu Ha npyrux mianerax. (MC) Bec Tema. HeecoMocTs.
CnoxeHue cuil, HalpaBJICHHBIX 1O OJHOM mpsiMoi. PaBHozelcTByromas cui. Cuia
TpeHus. TpeHue CKoImKeHs U TpeHue nmokos. Tpenue B npupoje u texuuke. (MC)

JlemoHcTpanuu.

1 HabGmonenre MexaHU4ecKoro JBUKEHUS Tena.

2 H3mepenne CKOpOoCTH NPSIMOJIMHEMHOTO JBUKCHUS.

3 HaGmronenue siBjeHUsI HHEPITUY.

4. HaGmronenne u3meHeHns CKOPOCTH MPU B3aUMOJICHCTBUU TE.

) CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEIL.

6 CrnoxeHue cuil, HallpaBIE€HHbBIX 10 OJJHOM MPSMOM.

JlaGopaTopHbIe paOOTHI K OIIBITHI.

1. OnpeneneHue CKOPOCTM PABHOMEPHOIO  ABWXKEHHUS  (IIapuka B
KUJTKOCTH, MOJICIIH JICKTPUIECKOTO aBTOMOOMIIS  T.11.)

2. Omnpenenenne cpeaHell CKOPOCTH CKOJIBKEHHS OpycKa WM IIapHKa I0
HAKJIOHHOM IUIOCKOCTH.

3. Ornpenenenue MIOTHOCTH TBEPAOTO TEIIA.



4. OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHUs (aedopmanun)
MPYKUHBI OT TPUJIO)KEHHOU CUJIBL.

S. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJIBKEHHSI OT
BECA TEJIa U XapaKTepa CONPUKACAIOLINXCS ITOBEPXHOCTEN.

Pasnen 4. /laBiieHue TBEpABbIX TeJl, dKUAKOCTeil U ra3oB.

Hasnenune. CriocoObl yMEHBIIEHHS] U yBEIMYEHUs JaBieHUs. JlaBieHue rasa.
3aBUCUMOCTb JIaBJIeHHs raza OT oObeMa, Temneparypsl. llepemaua naBieHus
TBEPABIMU TENaMH, JKUIKOCTAMHU U ra3zamu. 3akoH Ilackans. IlneBmaTmueckue
MalIMHbl. 3aBUCHUMOCTb JABJICHUS KUAKOCTH OT TIyOuHbl. ['mapocraTuueckuit
napanokc. Coobiaromuecs cocynbl. [ 'uapaBinyeckiue MeXaHu3Mbl.

Atmocdepa 3emun u atMmocdepHoe aaBiieHue. [IpUYMHBI CyIIECTBOBaHUSA
BO3aymHON 060moukn 3emun. Onwir Toppuuerm. H3mepenue artmocdepHOro
JaBieHusl. 3aBUCUMOCTb aTMOC(HEPHOrO JaBJIEHHUS OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTrO TABICHUSI.

JleficTBHE >KMAKOCTU W ra3a Ha IOTPYKEHHOE B HUX TeJlO BrlTalkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3gyxomnaBanue.

JlemoHcTpanuu.

1 3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPHI.

2 Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

3 Coobmaromyecst COCYIbl.

4, ['mnpaBanyueckuit mpecc.

) [IposiBnenne nericTBrst aTMOC(HEPHOTO AABICHHS.

6 3aBUCHMOCTh BBITAJKUBAIOLIEH CHIIBI OT 00bEMa MOTrPYKEHHOM 4YacTu
TEJa U IJIOTHOCTHU KUJKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. VYcnoBue miaBaHus Te: MJIaBaHUE WU MOTPYKEHHUE TN B 3aBUCHMOCTH
OT COOTHOIIEHUS IUIOTHOCTEHN Tela U KUAKOCTH.

JlaGopaTopHbIi€ paOOTHI M OTIBITHI

1. HccnenoBanue 3aBUCUMOCTH Beca TeJla B BOJIE OT 00bEMaA MOTPYKEHHON

B X KNJKOCTb 4aCTHu TCJia.
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2. Omnpenenenue BBITAIKUMBAKOLIEH CWIBI, JEUCTBYIOUNIEH HA TeENo,
IIOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLICH CWIBL, JCHCTBYIOLIEH Ha
TEJO B )KUJIKOCTH, OT MAaccChl TeJa.

4. OnbITEl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAIKMBAIOLIEH CHIIBL,
JEUCTBYIOIIEH Ha TENO B XKUAKOCTH, OT 00bEMa MOTPY>KEHHON B XKUAKOCTh YaCTU
T€Ja U OT INIOTHOCTH KUAKOCTH.

5. KoHncTpynpoBanune apeoMmeTpa WM KOHCTPYHPOBAaHHE JIOJKH H
ONpEIENIEHUE €€ TPY30I0IbEMHOCTH.

Paspnen S. PaGora 1 MOIIHOCTH. DHEpPrusi.

Mexanundeckasi pabota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblYar, OJOK, HAaKJIOHHas IUIOCKOCTh. IIpaBuiio
paBHOBecus peruara. [I[puMeHeHne npaBuiia paBHOBECHS pblyara K 0JI0Ky. «30J10TOe
npasuno» Mexanuku. KIIJ| npocteix mexaHusmoB. IlpocTele MexaHU3MBlI B OBITY U
TEXHHKE.

Mexanndeckass dHeprud. KuHermdeckas M NOTCHIMAIbHAS  DHEPIUS.
IIpeBpalieHne ONHOrO BHJA MEXAaHMYECKOW HHEPIUU B APYTrod. 3aKOH COXpaHEHUs
DHEPIUU B MEXaHUKE.

JlemoHcTpanuu

1. IIpumepsI IPOCTBIX MEXAaHU3MOB.

JlaGopaTopHbIe paOOTHI K OIIBITHI.

1. Onpenenenue padbOTHI CHIIBI TPEHUSI TP PABHOMEPHOM JIBUKEHHU Tella

10 FOpHBOHTEU'IBHOﬁ ITOBCPXHOCTH.

2. HccnenoBanue yciioBui paBHOBECHS pblyara.

3. N3smepenne KII/] HakTOHHOM IIIOCKOCTH.

4, N3ydeHne 3ak0Ha COXpaHEHHS] MEXAHUYECKON SHEPIUU.
9 kiacc

Paznen 6. TenmyioBbie AIBJICHHUS.
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OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO KHHETHYECKOM TEOPHH CTPOECHUS
BelecTBa. Macca M pasmMepel arOMOB M MOJIEKYJ. OIBITBI, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO KUHETUYECKOW TEOPHUHU.

Mopenu TBepAOro, XKUAKOTO M Tra3000pa3HOTO COCTOSTHUM  BEIIECTBA.
Kpucrammnueckue u amopdusie Tena. OObsICHEHUE CBOWMCTB ra3oB, >KMJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOXEHUH MOJIEKYJISIPHO KHUHETUYECKOW TEOPHH.
CmaunBaHuE U KaWJUISIPHBIE SIBJIEHUA TeIIoBOE pacCIIMPEHUE U CKATHUE.

Temnepatypa. CBsi3b TemMmepaTypbl €O CKOPOCTBIO TEIJIOBOTO JBH)KCHUS
YacTUL.

Buyrtpennsis  sHeprus. CnocoObl  M3MEHEHUsT BHYTPEHHEW  JHEpruw:
TEIUIONEepeaadya U coBeplieHue padboTel. Buabl Teruonepeaaun: TemIonpoBOAHOCTD,
KOHBEKLIHSI, U3TTyUYCHHE.

KonudectBo TemnoThl. YenpHash TEIUIOEMKOCTh BelecTBa. TermnooOMeH u
TEIIOBOE paBHOBECHE. YpaBHEHHUE TEIUIOBOro OanaHca. [naBneHue u orBepaeBanue
KPUCTAJUINYECKUX BEUIECTB. YJenbHas TeruloTa IuiaBieHus. IlapooOpazoBaHue u
koHneHcanus. VMcnapenune. (MC) Kumnenue. YnenbHas Temiaora mapooOpa3oBaHUS.
3aBUCHMOCTb TEMIIEPATYpbl KHUIIEHUS OT aTMoc(epHOro namieHusd. BiakHOCTh
BO3/yXa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIJI0Ta CrOPAHUS.

[Tpunnumer pabotel TermmoBbix asurateniei. KIIJ[ TemoBoro mBurarens.
TemnmoBble IBUTATEIN U 3aldTa OKpysxatotieit cpeapl. (MC)

3aKOoH COXpaHEHHMS U MPEBPAIIEHUS SHEPTUHU B TeIIOBBIX npoieccax. (MC)

JleMoHCTpauuu

1 Hab6mronenrne OpoyHOBCKOTO JIBUIKECHHUS.

2 Ha6monenne nuddysun.

3. HabGmonenne siBJCHNUN CMaYMBaHUS M KalTWJUIIPHBIX SBICHUH.

4 Hab6moneHne TemioBoro pacmpeHus Tel.

5. N3Menenre maBiaeHus rasa Mmpu M3MEHEHUH 00beMa W HarpeBaHWH WU
OXJIQXKICHHU.

6. [IpaBuna u3mMepeHus: TemMIepaTyphl.
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1. Bunsl Tenmonepenauu.

8. OxJtaxkieHre Py COBEPIICHUH PaOOTHI.

Q. HarpeBanue npu coBepiieHUH padOThl BHEUTHUMU CUIIAMH.
10. CpaBHeHHE TEIUIO EMKOCTEH pa3IMYHbIX BEIIECTB.

11. HaOGmroneHue KUMNEHUS.

12. HaOGmroneHue MOCTOSTHCTBA TeMIEpaTyphl IPH TUIABICHUHU.
13. Mogenu TENI0BBIX ABUTATENEH.

JIaGopatopHbie pabOThI U OMBITHI.

1. OnpIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
2. OnbIThI IO BBIPAIMBAHUIO KPUCTANIOB IOBAPEHHOM COJIM MJIM caxapa.
3. OnpITHl 0 HAOIIOJEHUIO TEIUIOBOTO PACIIMPEHHUS Ta30B, KUIAKOCTEH U

TBEPJbIX TEII.

4, OmnpeneneHue qaBieHUs BO3yXa B OaJUTOHE IITTPHUILA.

d. OnbIThI, JTEMOHCTPUPYIOIINE 3aBUCUMOCTH JABICHUS BO3JyXa OT €ro
o0beMa M HarpeBaHUs WIN OXJIAXKICHUS.

6. [IpoBepka ruUMOTE3bl JUHEWHOW 3aBUCUMOCTH JJIMHBI ~CTOJIOMKA
KHUJKOCTH B TEPMOMETPUUECKOMN TPyOKe OT TeMIepaTyphl.

1. HaGmonenne u3MeHeHUs BHYTPEHHEH SHEPruu Teja B pe3yJbTaTe
TEIJIoNepe1aun U pabOThl BHEITHUX CHIL.

8. HccnenoBanue sBICHUS TETIOOOMEHA IMPH CMENIMBAHHHM XOJIOJHOW H
ropstaeil BOJBI.

Q. Onpenenenue KOJIWMYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOW MpH
TEIJI000MEHE C HarpeThIM METATHYCCKUM ITHIIMHIPOM.

10. Omnpenenenue yneabHON TEINIOEMKOCTH BEIIECTRA.

11. HccnenoBaHue mpoliecca UCTIapeHuUsl.

12.  OmpeneneHre OTHOCUTEIBHON BIIAXKHOCTH BO3/TyXa.

13. OmpeneneHre yaeabHON TEIIOTHI IJIABJICHUS JIbA.

Pa3z[e.11 7. BJICKTpl/I‘IeCKI/Ie U MarHuTHbIC SABJICHHUA.
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OnekTpu3anus Ten. JBa poma SIIEKTPUUYECKUX 3apsaoB. B3aumopelctBue
3apsbKeHHBIX Ted. 3akoH KynoHa (3aBUCMMOCTD CUJIBI B3aUMOJICHCTBUS 3apsiKEHHBIX
TEJ OT BEJIMUYUHBI 3aPS0B U PACCTOSIHUS MEXTy TEIaMu).

DnekTpuyueckoe mone. HampspkeHHOCTh anekTpudeckoro mnoss. [Ipuniun
CYNEPHO3UIMHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu smaekTpuyuecKkux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUYECKUN 3aps.
Ctpoenne atoma. [IpOBOJTHUKH U TUDJICKTPUKHU. 3aKOH COXPAHEHUS DJIEKTPUUECKOTrO
3apsja.

DJIEKTPUUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS AJIEKTPUUYECKOTO TOKa.
HUctounuku mocTOSSTHHOTO TOKAa. JIeHWCTBUSI DIEKTPUUECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYCCKUM TOK B KHUJKOCTAX U razax.

Onektpuueckas  uenb. Cuna  Toka.  DIEKTPUYECKOE  HaMpshHKEHUE.
ConpoTuBieHUe NPOBOJHUKA. Y IEIBHOE COMPOTUBIICHUE BellecTBa. 3akoH OMa Jis
ydacTka 1enu. [locinenoBarenbHoe U MapajliieIbHOE COEAUHEHUE TTPOBOTHUKOB.

Paborta u MOIIHOCTH JJIEKTpUYECKOTO ToOKa. 3akoH Jkoyns— Jlenna.
DNeKTpUUECKHe LEeMU W MOTPEOUTENN IEKTPUUYECKoi 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTostHHBIE MarHUTHL. B3anMo1€MCTBUE OCTOSHHBIX MAarHUTOB. MarHuTHoe
nosie. MarHuTHOE 1oJjie 3eMJIM U €r0 3HaueHue 1 )KU3HU Ha 3emiie. OnbIT DpcTeaa.
MarauTtHoe 1oJie JIEKTpUIecKoro Toka. [[puMeHeHne 3J1eKTPOMarHuToB B TEXHUKE.
JlelicTBME MArHUTHOTO TIOJs Ha IPOBOJHUK C TOKOM. OJIEKTPOIBHUTATENb
MOCTOSIHHOTO  TOKa. Mcmonp30BaHWE — BJIEKTPOJBUTATENIEH B TEXHUYECKHUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Omneitel @apanes. SBneHue snekTpoMarHuTHOW wHAYKIUU. [IpaBuno Jlenua.
DneKTporeHepaTop. CnocoOsl MOJTYYEHUS ANEKTPUUYECKOU SHEPTUHU.

3JI€KTpOCTaHI_II/II/I Ha BO300HOBIISIEMBIX HCTOYHHKAX OHCPI'UH.

JleMOHCTpanuu.

1. DJIeKTpU3alus Te.

2. JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICUCTBUE 3apsKEHHBIX TEII.
3. Y CTpOKCTBO U JEUCTBHE IIEKTPOCKONA
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9H€KTpOCTaTquCKaH WHIOYKINA.

3aKOH COXpaHEHHUS JEKTPUUECKUX 3apsII0B.

4

3)

6. [IpoBOAHUKH U TUAIIEKTPUKHU.

7 MogennpoBaHue CWIOBBIX JIMHUHM JIEKTPUYECKOTO OJIA.

8 NcToyHuKM NOCTOSHHOTO TOKA.

9 JIefCcTBHS DIIEKTPUYECKOTO TOKA.

10. DnexTpuyecKuil TOK B KUJIKOCTH.

11.  Ta3oBbIif pa3psia.

12.  V3MepeHue CHIIbI TOKa aMIIEPMETPOM.

13. V3MmepeHue 3MeKTPUUECKOTO HAMPSIKEHUST BOJTBTMETPOM.

14. Peocrtar u Mara3uH CONPOTUBICHUM.

15. BzaumojeicTBHE MOCTOSHHBIX MAarHUTOB.

16. MopaenupoBaHrue HEBO3MOXKHOCTH Pa3/IeJeHUs MOJ0COB MarHuTa.

17. MonenupoBaHHe MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18.  OmmIT DpcTena.

19. MarsauTtHoe noJie Toka DJIEKTPOMAarHHuT.

20.  JleiicTBME MarHUTHOTO MOJIS HA TIPOBOJAHUK C TOKOM.

21.  DnexTpoaBUTATEIh MOCTOSTHHOTO TOKA.

22. VccnemoBaHue SIBICHUS AJICKTPOMArHUTHON WHIYKIIUH.

23.  Omnswitel Dapaes.

24. 3aBUCMMOCTH HANpPABJICHHUS HWHAYKIIMOHHOTO TOKAa OT YCIOBUW €ro
BO3HUKHOBEHHUS.

25.  DuekTporeHepaTop MOCTOSHHOTO TOKA.

JlaGopaTopHbIe paOOTHI K OIIBITHI.

1. OnbITel 10 HAOJNIOACHUIO SIEKTPU3AUUM TeNl WHAYKUUEW W TIpH
COMPUKOCHOBEHHH.

2. UccnenoBanne nAE€MCTBUA DIEKTPUYECKOrO0 TMOJ HA NPOBOJHHUKU H
JTUAJICKTPUKH.

3. Coopka 1 nmpoBepka padOThI ANEKTPUIECKON IEMU MOCTOSHHOTO TOKA.

4, N3mepenue u peryampoBaHue CUIIbI TOKA.
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S5. N3mepeHre u perynupoBaHre HATIPSHKCHUS.

6. UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO Yepe3 PE3UCTOp, OT
COMPOTHUBIICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

7. OnBITHI, JTEMOHCTPUPYIOIIIHEC 3aBUCHUMOCTD AIEKTPUUYECKOTO
COMPOTHUBIICHUS] TPOBOJIHUKA OT €ro JJIMHBI, IUIONIAAU TMOMEPEYHOrO CEYEHUs U
Marepuarna.

8. [IpoBepka mpaBuiaa CIOXKEHHS HAIPSHKCHUM TPU TOCJIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

Q. [IpoBepka mpaBuia sl CUJIBI TOKA MPU MapaJlIeIbHOM COCIUHEHUU
PE3UCTOPOB.

10. Omnpenenennie pabOTHI ISKTPUIECKOTO TOKA, HAYIIIETO YepPe3 PE3UCTOP.

11. OmnpeneneHne MOIIHOCTH DJJICKTPUYECKOTO TOKA, BBIACIAEMON Ha
pe3ucTope.

12. HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKa, HAYIIETO Yepe3 JaMIIOYKY, OT
HaANPsDKEHUS Ha HEeil.

13. Omnpenenenne KII/] narpeBarensi.

14. HccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBHSI TOCTOSTHHBIX MAarHUTOB.

15. H3yyeHue MarHUTHOTO TIOJII TIOCTOSHHBIX MAarHUTOB TP HX
O00BEIMHEHUU U PA3/CIICHUN.

16. HccnenoBanue neHCTBUSA IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.  OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI B3aUMOJICUCTBUS
KaTYIIKK C TOKOM M MarHWTa OT CUJIBI TOKA U HaINpaBJICHUS TOKA B KATYIIIKE.

18. M3ydeHue neicTBHsI MATHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.

19. KoucTtpyupoBaHue U u3ydeHHUE padOThI JIEKTPOIBUTATEIIS.

20. Usmepenue KIIJI anexTpoaBurateIbHON YCTAHOBKH.

21.  OneITel TIO WCCIEAOBAHHWIO SBJICHUS DJIEKTPOMATHUTHOW WHIYKITUU:

HCCICAOBAHHC W3MEHECHUMN 3HAUCHUS U HaIrpaBJICHUA MHAYKOXMOHHOI'O TOKaA.

10 kiaace

Pasznen 8. Mexannueckue siBJICHHS.
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Mexannueckoe JBWKeHME. MarepuanbHag Touka. (Cucrema  OTCUeTa.
OTHOCUTENBPHOCTh MEXAaHWYECKOTO JIBHKEHUsA. PaBHOMEpPHOE MPAMOJIUHEWHOE
nBrKeHne. HepaBHOMepHOe mnpsMoauHelHoe ABwxkeHne. CpenaHss M MIHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHOyckopeHHOe mpsMoOiuHeiiHoe nBrkeHue. CBoOOIHOE
nagenue. OnsITel ['anumes.

PaBHOMepHOE ABMKEHUE MO OKpYy>KHOCTH. Ilepuon u uacrota oOparieHus.
JIuneliHas u yrioBasi CKOpocTU. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH Herotona. Bropoii 3akoH Herotona. Tperunii 3akon HeroToHa.
[IpuHUOHKN CyNEepIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cujia TPEHUSI CKOJIbKEHHUS, CUJia
TPEHUS MOKOs, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nageHud. [Ismwxenne mianet Bokpyr Connua. (MC) IlepBas kocMu4eckass CKOPOCTb.
HeBecomocTs u neperpysKu.

PaBHOBecue matepuanbHOM TOukH. AOCOIIOTHO TBepaoe Teno. PaBHOBecue
TBEPIOTO TeJa C 3aKPEIIEHHOM 0ChbIO BpaleHus. MomeHT cuibl. LIeHTp TsxecTH.

Nmnynec Tena. M3meHeHue ummyibca. MIynbe cuiibl. 3aKOH COXpaHEHUs
uMmnyJibca. PeaktuBHoe nsmxenue. (MC)

Mexanndeckasi paboTta 1 MOITHOCTh. PaboTa cui TsbkecTu, ynpyrocTu, TPEHHS.
Ces3p sHeprun u pabotsl. lloTeHnumanbHas »Heprust Teia, MOJHATOTO HaJ
MMOBEPXHOCTBIO 3eMiIM. lloTeHIManpHass sHEeprus ckaTtou npyXuHbl. KuHernueckas

sHeprus. TeopeMa O KHUHETHYECKOM 3HEPruu. 3aKOH COXPAHEHUS MEXaHWYECKOM

SHEPTHH.
JleMOHCTpanuu.
1. HabGmronenre MeXaHMYeCKOTO NBHDKCHHSI Tella OTHOCHUTEIBHO pPa3HBIX

TEJI OTCYETA.
2. CpaBHeHME TyTEd W TPACKTOPUM ABHIKEHHUSI OJHOTO M TOTO XK€ Tena
OTHOCHUTEIIBHO PAa3HbIX TEJ OTCUETA.

3. N3Mepenune cKopoCTH U YCKOPEHUS MPSIMOJIMHEUHOTO JBUXKEHUS.
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4. HccnenoBanre Mpru3HAKOB PABHOYCKOPEHHOTO ABUKCHHUS.

S5. HaGmronenue nBuxeHus Teia no OKpy>KHOCTH.

6. HaGmronenre MeXaHMYECKUX SIBICHHH, TPOUCXOIANIUX B CHCTEME
orcueta «Tenexka» mpu ee paBHOMEPHOM M YCKOPCHHOM JIBHDKCHUHM OTHOCHUTEIIBHO

kaOuHeTa (PU3UKH.

7. 3aBUCHMOCTh YCKOPEHHMS Tela OT MACChI TeJla U JEHUCTBYIOIIEH Ha HETO
CUJIBL.

8. HaGmonenne paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TE.

Q. N3meHeHne Beca Teaa Ipu yCKOPEHHOM JBUKECHHH.

10. Tlepenaua ummysnbca Mpu B3aUMOJICUCTBUU TEIl.

11. TIpeobOpa3oBaHMs PHEPTUH MPHU B3aUMOICHCTBUU TEIl.

12.  CoxpaHeHHE UMITYJIbCa P HEYIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHue UMITyJIbCca IPU aOCOIIOTHO YIIPYTOM B3aMMOJICHCTBUMU.

14. HabGmroneHue peaKTUBHOTO JBHKCHHUS.

15. CoxpaHeHHre MEXaHUYECKOW SHEPTUH MIPU CBOOOHOM IMaJICHUH.

16. CoxpaHeHHe MEXaHMYECKOW OHHEPrHMH TMPH JBWKCHUU Tela TMOJ
JeHCTBHEM TIPY>KUHBI.

JlaGopaTopHbIe paOOTHI K OIIBITHI.

1. KoncTpynpoBaHnue TpakTa Jjis pa3roHa W JajJbHEUIIEr0 PaBHOMEPHOTO
JBIDKCHUSI IIIAPUKA WUJTU TEJICKKH.

2. OmpeneneHue cpelHe CKOPOCTH CKOJBXEHHsI OpycKa WJIN JIBHDKCHHS
IIapuKa Mo HaKJIOHHOM MIIOCKOCTH.

3. Onpenenenne yCKOpEHHUs Tela MPU PABHOYCKOPEHHOM JIBJKCHHUH IO
HAKJIOHHOM IUIOCKOCTH.

4, HccnenoBanne 3aBUCUMOCTU TMYyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBW)KEHHUU 0€3 Ha4aJIbHOW CKOPOCTH.

d. [IpoBepka rUMOTE3bl: €CIM TP PABHOYCKOPEHHOM JBMXKEHHH 0e€3
HAYJIBHOW CKOPOCTH TYTH OTHOCATCA KakK psAJ  HEUETHBIX YHUCEN, TO

COOTBCTCTBYIOIHC IIPOMCIKYTKH BPpEMCHHN OJMHAKOBEI.
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6. HccaengoBanue 3aBUCHUMOCTH  CHIIBI TPCHHUA CKOJIBXKCHHA OT CHIIbI

HOPMAJIbHOI'O JaBJICHUA.

7. Onpenenenue ko3 PUIMEHTA TPEHUS CKOJIBKEHUS.
8. OmnpenenenHue KECTKOCTH MPYKUHBI.
9. Omnpenenenue pabOThl CUIIBI TPEHUS MIPU PAaBHOMEPHOM JBUKEHUU Tela

10 TOPU3OHTAJIBHON MOBEPXHOCTH.

10. Omnpenenennrie pabOTHI CUJIBI YOPYrOCTH TMpPU TOJIBEME Tpy3a C
UCIIOJIb30BAHUEM HETIOJBHXKHOTO M TIOJIBUKHOTO OJIOKOB.

11. WM3ydeHue 3aKOHA COXPAHCHHS YHEPTUH.

Paznen 9. Mexanuueckune Koj1e0aHUS U BOJHBI.

KonebarensHoe nBuxeHue. OCHOBHBIC XapaKTEPUCTUKU KOJeOaHUM: Tepuo,
4acToTa, aMIUIUTyAa. MareMaTHdecKuil W TMPYKUHHBIM MasTHUKH. [IpeBparienue
SHEPTUH MPH KOJIEOATETIPHOM JIBUKCHUU.

3aryxaromme — KoJieOaHus. Boinyknennple  KojieOaHusl. Pe3onanc.
Mexanndeckue BoiHbl. CBOMCTBa MeXaHMYECKUX BOJIH. [IpogonbHbIe U MonepeyHble
BOJIHBI. JIJIMHA BOJIHBI M CKOPOCTb €€ pacrpocTpaHeHus. MexaHW4YecKue BOJHBI B
TBEPJIOM Telie, ceicMuueckue BoJiHbL. (MC)

3Byk. ['pomkocTh 3Byka u BbIcOTa ToHA. OTpaxkeHue 3Byka. MHPpa3Byk u

yIbTPa3BYK.

JlemoHcTpanuu.

1. HaOmronenne xoneOaHM TEJI MO JEWCTBUEM CHUIBI TSIHKECTH U CHIIBI
YOPYTrOCTH.

2. HabGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3 HabGmoneHne BRIHYKICHHBIX KOJIEOAHUM U pe30HaHCa.

4, Pacnpoctpanenne npoosibHbIX U MMONEPEYHBIX BOJH (HA MOAEIH).

) HaGmroenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

6 AKYCTHYECKUI pe30HaHC.

JlaGopaTopHbI€ PaOOTHI U OIBITHI.
1. OmnpeneneHue YacTOThl W MEpHOAa KoJIeOaHWM MaTeMaTHUYEeCKOro

MasiTHHUKA.
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2. OnpeneneHue 4acTOThI U NEpUO/ia KOJeOaHUN NPYKUHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCHUMOCTH Iepuoja KoyieOaHUI MOABEIICHHOIO K
HUTH TPy3a OT JIJIMHBI HUTH.

4. HccnenoBanue 3aBUCHUMOCTH  TMepuoAa  KoJeOaHUMl  MPYKUHHOTO
MasTHHUKA OT Macchl rpys3a.

S. [IpoBepka HE3aBUCUMOCTH IEepHoOJia KoeOaHu rpy3a, MOABEIIEHHOIO K
HUTH, OT Macchl rpys3a.

6. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb NEpHOJa  KoJeOaHUi
NPYXUHHOTO MasiTHUKA OT MaccChl rpy3a U KECTKOCTHU MPYKUHBI.

7. N3mepenue yckopeHusi CBOOOHOTO MaeHHUS.

Paspnen 10. DiieKkTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.

DONeKTpOMarHuTHOE  Tojie.  OJJeKTpoMarHuTHelie  BoiHbL.  CBoMcCTBa
ANEeKTpOMarHuTHeIX BOJH. Illkanma »snekTpomarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJH JJISi COTOBOW CBA3HM. DJIEKTPOMAarHUTHas IMPHUPOJa CBETa.

CKOpOCTLCBGTa.BOHHOBBK?CBOﬁCTBaCBGT&

JlemoHcTpanuu.
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHoBbIe CBOMCTBA CBETA.

JlaGopaTopHbIe paOOTHI K OTIBITHI.

1. N3yyeHnue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBEHOTO
TenedoHa.

Pa3jnen 11. CBeToBbBIE IBJICHUS.

JlyueBast mogenb cBeta. Mctoununku cera. [IpamMonnHEHOE pacnpOoCTpaHEHUE
ceera. 3arMenuss Comuua u JlyHel. Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
OTpa)KE€HHUsI CBETA.

[Ipenomnienne cBera. 3akoH TmpenomiieHHs cBera. [lonmHoe BHYTpeHHee
oTpaxkeHHe cBeTa. Vcmonb3oBaHWE TOJHOTO BHYTPEHHErO0  OTpPaXeHUsT B

OIITHYCCKUXCBCTOBOJAX.
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JIunza. Xox nydei B tnH3e. OnTudeckas cucreMa goroanmnapara, MUKPOCKOIa
n Tteneckona. (MC) [I'ma3 xak onTudeckas cuctema. biauzopykocts U
ATbHO30PKOCTb.

Paznoxenne Oenoro cBera B cnekrp. Omnbitel  Hbtorona Crioxenue
CIIEKTPAJIbHBIX IBETOB. J(Mcnepcus ceera.

JlemoHcTpanuu.
[IpsAmMonHEHHOE pacpOCTpaHEHUE CBETA.
OtpaxeHue cBera.
[Tony4yenue n3o0paxeHui B MIOCKOM, BOTHYTOM U BBIIYKJIOM 3epKaiax.
[Ipenomiienue caera.
Onruyeckuii CBETOBO/I.
Xon ydelt B coOuparoiie JuH3e.
XoJ Jiyueu B pacCEeHBarOIIEH JIMH3E.

[Tonyyenue n3o00paxeHnil ¢ TOMOUIBIO JTUH3.

© ©0 N o a A~ w DbhE

HpI/IHHI/IH IIGﬁCTBPIfI (1)0ToannapaTa, MHUKPOCKOIIa U TCIICCKOIIA.

-
o

Mopnenb riasa.

-
=

Pasnosxenue 6enoro cBera B CIEKTP.
12.  Tlonydenue Genoro cBeTa MpH CIOKCHUHU CBETa Pa3HBIX I[BETOB.

JlaGopaTopHbIe paOOTHI K OTIBITHI.

1. HccnenoBanne 3aBUCUMOCTU YIJla OTPaKEHHUSI CBETOBOTO Jiyda OT YIJia
MaJICHHUs.

2. N3yuenune xapakTepucTuK M300pakeHHs MpeIMeTa B IMIIOCKOM 3€pKaJle.

3. HccnenoBanne 3aBUCHUMOCTH yrIJjla MPEJIOMIIEHUS CBETOBOTO Jy4da OT

yria najicHus Ha TPAHUIIE «BO3TYX—CTEKIIO».

4, [Tomy4yenne n300paxxeHn ¢ TOMOIILI0 COOUPAFOIICH JTUH3HI.

S. Onpenenenue  (POKYCHOro  pacCTOSIHMST U ONTUYECKOM  CHIIBI
coOMparoIIeH JTMH3HI.

6. OnBITH TIO PA3NIOKEHHUIO OEIIOTO CBETA B CIIEKTD.

7. OnBITH 1O BOCTIPUSITHIO I[BETA MPEIMETOB MPU MX HAOIIOJCHUU Yepe3

L[BETOBBIE (PUIBTPHI.
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Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pesepdopna m mnanerapHas monenb aroma. Moaenb aroma bopa.
Ucnyckanue u nornonieHue ceeta atomoM. KBaHThl. JIuHeUaThie CIEKTPHI.

PanunoaktuBHOCTH anb(da, 6eTa U ramma-uznydeHus. CTpoeHre aTOMHOTO siIpa.
Hyxknonnas monens aroMmHoro sjapa. M3otomnsl.

PanunoaktuBHbie TpeBpamieHus. llepuwon monmypacmaza aTOMHBIX — SiAED.
SAnepHbie peakuuu. 3aKOHBI COXPAHEHUsS 3apsIOBOIO W MACCOBOTO YHCEN. DHEPrus
CBSI3U aTOMHBIX sjiep. CBsI3b MacChl U DHEPruu. Peakuuu cuHTe3a U JCJICHUS SIEp.
Ucrounuku snepruu. Connna u 38e31. (MC)

Anepnass sHepreTtuka. JleWcTBUS paJMOAKTUBHBIX H3JIYYCHUN Ha KUBBIC
opranusmsl. (MC)

JlemoHcTpanuu.

1. CrexTpsl U31y4YCHHS U TIOTJIONICHUS.

2. CrieKTpbl pa3IMYHbIX Ta30B.

3 CrnexTp Bogopoa.

4, HaGmonenne TpekoB B kamepe Buiscona.

5 PaGoTa cueTurika HOHU3UPYIOMIMUX U3TYUECHH.

6 Peructpanus u3nyueHus NIpupoaHbIX MUHEPATIOB U MPOITYKTOB.

JlaGopaTopHbIe paOOTHI K OTIBITHI.

1. HaGnroenre CIuIomHBIX U TMHEWYATHIX CIIEKTPOB U3TyUCHUS.

2. HccnenoBanne TPEeKOB: WU3MEPEHUE SHEPIUU YACTULBI IO TOPMO3HOMY
nyTa (1o gororpadusim).

3. N3mepenue paanoakTUBHOTO (hOHA.

IHoBTOPHUTEIBLHO-0000 1AM MOTY.Ib.

[ToBTOpUTENBLHO 0000MIAONINI MOIY/Ib MPEIHA3HAYEH AJIsI CHCTEMATU3AlUU U
0000IIIeHNsT TPEIMETHOTO COJEPKAHUS W OMbITA JEATEIBHOCTH, MPUOOPETEHHOTO
Py M3YYCHHH BCEro Kypca (u3ukm, a Takke s MOATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY JK3aMeHy Mo (H3UKE s OO0ydYarolIuXCs, BBIOPABIINX 3TOT

y4eOHBIN MpeIMET.
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[Ipy M3y4eHUM MAHHOTO MOJAYJIA PEATU3YIOTCSd U CHUCTEMATH3UPYIOTCS BUIbI
NEeSATENbHOCTH, HA OCHOBE KOTOPBIX OOECHEeYMBAETCS JTOCTHKEHHE MNPEIMETHBIX WU
METalpeIMETHBIX  IJIAHUPYEMBIX  Pe3yJbTaToB  oOydeHus,  (opmupyercs
€CTECTBEHHOHAy4YHasi TPAaMOTHOCTb: OCBOEHHME HAyYHBIX METOJOB MCCIEIOBAHUS
ABJIICHUA TPUPOJbI M TEXHHUKH, OBIAJICHHE YMEHUSMH OOBSICHATH (PU3NYECKUE
ABJICHUS, TPUMEHAS TOJy4YeHHble 3HAHWA, pelarb 3ajJayd, B TOM YHCIE
KayeCTBEHHbIE U KCIIEPUMEHTAIIbHbIE

[IpyHIMNIMANBHO AEATEIBHOCTHBIN XapaKTeP JAHHOTO pa3zena peaau3yercs 3a
CYET TOT0, YTO OOy4YarOIIHecs BHIMOIHAIOT 3aaHusl, B KOTOPBIX UM IpeajiaraeTcs:

. Ha OCHOBE MOJYYEHHBIX 3HAaHUN pacno3HaBaTh W HAYYHO OOBSCHITH
du3znueckue sIBICHHS B OKPYXKaIOIeH TPUPOJIe U MOBCETHEBHON KU3HU;

. UCIIOJIb30BaTh HAYYHbIE METOABI UCCIICOBAHUS (PU3NYECKUX SABICHUM, B
TOM YHCJIE JJIs POBEPKH TUIOTE3 U MOIYUEHHUS] TEOPETUUECKUX BHIBOJIOB;

. OOBSACHATh HAay4YHbIE OCHOBBI HamOoJiee BaXKHBIX JIOCTHUIKEHUHN
COBPEMEHHBIX TEXHOJIOIMi, HAalpUMep, MPAKTUYECKOr0 HMCIOJIb30BAHUS Pa3JIMYHBIX
UCTOYHUKOB JHEPrMM Ha OCHOBE 3aKOHA IIPEBPALEHUS M COXPAHEHMS BCEX
U3BECTHBIX BUOB JHEPIHH.

Kaxmas w3 TeM JaHHOrO  pasfena BKIKOYAET  HKCIIEPUMEHTAJIBHOE
ucciefoBanue oOoOmaronero xapaxkrepa. Pasngen 3aBepriaercs IPOBEICHUEM

TUArHOCTUYECKON M OIICHOYHOM pabOThI 32 KYpC OCHOBHOM IITKOJIBI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O
HPEAMETA «®U3UKA»

JINYHOCTHBIE Pe3yabTaThI

[TarproTyeckoe BOCIIUTAHUE:

° NPOSIBJICHUE HMHTEpPECa K HCTOPUM W COBPEMEHHOMY COCTOSIHUIO
poccuiickor pU3NIECKOl HAyKH;

° LIEHHOCTHOE OTHOUIEHHE K JTOCTUKECHUSIM POCCHMCKHX
Y4EHBIX-(DU3UKOB.

['paxxnaHckoE M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:
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° TOTOBHOCTD K AKTUBHOMY Y4aCTHIO B o0CyXIeHuu
OOIIIECTBEHHO3HAYUMBIX M OSTUYECKUX MPOOJEM, CBS3AHHBIX C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKEHUN (DU3UKMU;

° OCO3HAHUE BAKHOCTU MOPATbHO-3TUUECKUX MPUHIIUIIOB B JEATEIHOCTU
y4EHOTO.

DcTeTHYEeCKOE BOCIIMTAaHHUE:

° BOCIIPUSITUE  ACTETMUECKUX  KayecTB  (UBMYECKOM  Hayku: €€
FapMOHUYHOTO TOCTPOEHHUSI, CTPOT'OCTH, TOUHOCTH, JIJAKOHUYHOCTHU

[leHHOCTH HAYYHOTO MMO3HAHUS:

° OCO3HAHUE IIEHHOCTH (PUBMYECKON HAayKU KaK MOIIHOTO MHCTPYMEHTA

I[MO3HAHUA MHpPA, OCHOBBI PA3BUTHUA TGXHOHOFHﬁ, Ba)KHEHIIIEH COCTaBJISIIOIIICﬁ

KYJIbTYPBI;
° pa3BUTHE HAyYHOU JIFOO03HATENBHOCTH, MHTEPECA K UCCIIE10BATENBCKON
NEeATEIIHOCTU

dopMUpOBaHUE KYJIBTYPHI 3I0POBbsSI M IMOIIMOHATBHOTO OJIarOMOTyYus:

° OCO3HAHHME IIEHHOCTH 0e30macHoro oOpa3a >XU3HM B COBPEMEHHOM
TE€XHOJOTUYECKOM MHpPE, BAXKHOCTH MPaBUJI 0€30MaCHOTO MOBEJCHUSI Ha TPAHCIIOPTE,
Ha JIOpOrax, C AIEKTPUUECKUM H TETJIOBBIM 000PYAOBAHHEM B JOMAIITHUX YCIOBHSIX;

° c(hOpMHPOBAaHHOCTh HaBbIKAa pediiekchu, MpU3HAHUE CBOETro IMpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y APyroro 4eroBeKa.

TpynoBoe BocniuraHue:

° AKTUBHOE Y4YaCTHE B PEIICHUM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
IIKOJIBI, TOpO/aa, Kpasi) TEXHOJOTHYECKOM U COIMAIBHOM HaAIMpaBICHHOCTH,
TpeOyIONUX B TOM YUCIIEC U (PU3NIECKUX 3HAHUN;

° MHTEpEC K TMPAKTUYECKOMY HW3YYEHUI0 TMPOQECcCCuil, CBSI3aHHBIX C
(U3HUKOIA.

DKOJIOTMYECKOE BOCIIUTAHUE:

° OpHEHTAIUs Ha IpUMEHEHNE (DU3UIECKUX 3HAHUH TSl PEIICHUS 3a/1a4 B
00JIaCTH OKPYKAIOIIEH Cpellbl, INTAHUPOBAHUS TTOCTYITKOB U OIICHKH WX BO3MOYKHBIX

MOCJICICTBUI JIJISI OKPY’KAIOIIEN CPEebI;
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° OCO3HAHUE TI00AIBHOIO XapaKTepa SKOJIOIMYECKHUX MpoOJIeM M IyTeil
UX PELICHUS

ApnanTanus oOyvaromerocs K H3MEHSIOIMIMMCS YCIOBHUSM COLHMAJIbHON U
[IPUPOIAHOMN CpEbI:

° NOTPEOHOCTh BO B3aUMOJCHCTBUM IPH BBINOJIHEHUH HCCIEIOBAHUA U

MIPOEKTOB (PU3NYECKON HANIPABICHHOCTU, OTKPBHITOCTH OMbBITY U 3HAHUSAM JPYTHX;

° NOBBIIIEHUE YPOBHA CBOEM KOMIETEHTHOCTH YEpPE3 NPAKTHUYECKYIO
NEATEIbHOCTB;
° noTpeOHOCTh B (OPMHUPOBAHMM HOBBIX 3HaHUM, B TOM YHCIE

(I)OpMy.III/IpOBaTB nACH, ITIOHATHUA, TUIIOTC3bI O (I)I/ISI/I‘IGCKI/IX 00BEKTax U SABJICHUAX,
® OCO3HaHHUC lIG(l)I/IHI/ITOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B

o0nacTi GU3HKY;

° IJIAHUPOBAHUE CBOETO PAa3BUTHSI B MPUOOPETCHUU HOBBIX (PU3HMUYCCKUX
3HAHUM;
° CTpEMJICHUE AaHAJIU3UPOBATh U BBISABIATH B3aUMOCBSI3U  MPUPO/IHI,

o0IIIecTBa ¥ YKOHOMHUKH, B TOM YHCIIE C HCIIOJIb30BaHUEM (DM3HUECKUX 3HAHUI;

° OIIEHKAa CBOUX JEHCTBUI C Y4ETOM BIMSHHS Ha OKPYXKAIONIYIO Cpeny,
BO3MOJKHBIX TJI00aTHHBIX ITOCIICICTBHI.

CrnenuajibHble JUYHOCTHBIE Pe3YJIbTAThI:

° CIOCOOHOCTh K OCMBICIICHHIO M U depeHnmanuy KapTUHB MUpa, €€
BPEMEHHO-TIPOCTPAHCTBEHHOM OpraHu3aIliy;

° AOMOIIMOHATFHO-IICHHOCTHOE  OTHOIICHHE K OKpYXaloleh cpene,
HEOOXOIMMOCTH €€ COXPAHEHUS U PAIMOHATBHOTO MCTIOIb30BaHMUS;

° yMeHHe (QOpMUPOBATH DICTETHUECKHE UYBCTBA, BIIEYATICHUS OT

BOCHPUATHS IPEAMETOB U SIBJICHUN OKPYKAIOIIETO MUPA.

MeTtanpeaMeTHbIe pe3yabTaThI
YHuBepcajbHbIe MO3HABATEIbHBIE 1eHCTBUS.
Bbasoevie 1ocuueckue oelicmeus:

L] BBIABIIATE WM XAPAKTCPHU30BATh CYIICCTBCHHBLIC IIPHU3HAKH 00BEKTOB
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(ssBIEHUM);

) YCTAHABJIMBATh CYIIECTBEHHBIM NpPHU3HAK KiIacCU(PUKALWU, OCHOBAHUS
1St 000OIIEHUsI U CPABHEHMUS;

o BBISIBJISITh 3aKOHOMEPHOCTHM M TPOTUBOPEYMS B paccMaTpUBAEMbIX
(akTax, JTaHHBIX U HAOIIOJEHUAX, OTHOCIIIUXCA K (PU3HMUECKUM SIBICHUSIM;

) BBISIBJISITh IPUYMHHO-CIICJICTBEHHBIE CBSI3M MPU M3YYEHHH (PU3NYECKUX
ABJICHUA W TIPOLECCOB; JeNaTh BBIBOABI C HCIOJb30BAaHUEM JI€IYKTUBHBIX H
MHAYKTHUBHBIX YMO3aKJIFOUEHUH, BBIBUTaTh THUIOTE3bl O B3aUMOCBS3IX (PU3NUYECKUX
BEJIMYUH;

° CaMOCTOSATETILHO BBIOMpPATh CHOCOO pelieHus ydeOHOl Qu3nueckon
3alayd  (CpaBHEHHME HECKOJIbKMX BApUAaHTOB pelleHus, BbIOOp Haubolee
MOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIETICHHBIX KPUTEPHUERB)

basoevie uccneoosamenvckue oeticmeus:

° HCIIOJIb30BaTh BOIIPOCHI KakK I/ICCJICI[OBaTeJIBCKI/Iﬁ HHCTPYMCHT
ITO3HAHMA,
° MpoBOAUTL IO  CAMOCTOATCIBHO  COCTABJICHHOMY  IIIAHY  OIIBIT,

HECJIOKHBIA (PU3UUECKUN HSKCIEPUMEHT, HEOOJNBIIOE HCCIeI0BaHHE (PU3HUIECKOTO
SIBJICHUS;

° OIICHUBAaTh Ha NPUMEHHMOCTh M JIOCTOBEPHOCTh HH(pOpMAIIHIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS HIIU DKCIIEPUMEHTA;

° CaMOCTOSITEILHO  (OpMYJIUpPOBaTH  OOOOIIEHWS W BBIBOABI 11O
pe3ynbTaTaM MpoBeAEHHOTO HAOIIOIEHNUS, OTIbITA, UCCIICI0BAHNUS,

) NPOrHO3UPOBATh BO3MOXHOE JalbHEWIee pa3BUTHE (PUINIECKUX
MPOIIECCOB, a TAK)KE BBIIBUTATH MPEIIOIOKEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSIX
M KOHTEKCTax

Paboma c unghopmayueri:

. NPUMEHSTH Pa3IMYHbIE METO/IbI, HHCTPYMEHTBI U 3aPOCHI PU TTOUCKE U
otOope MHpOPMAIMU WIH JAHHBIX C YUYETOM MPEIJIOKEHHON yueOHOU (u3nMuecKon
3a/1auu;

° AHAJIN3UPOBAT, CHUCTEMATU3UPOBATH 151 WHTEPIPETUPOBATH
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UH(OPMAITHIO PA3TMYHBIX BUIAOB B ()OPM MPEACTABICHHUS;

o CaMOCTOSITETILHO BBIOMPATh ONTUMAJIBHYIO (OpMY TpEACTaBICHUS
uHQOpMAIIM W WUTIOCTPUPOBATH pelIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
auarpaMMaMu, MHOM rpaduKoil 1 UX KOMOMHAIIUSIMU

YHuBepcajibHble KOMMYHUKATHBHbIC J1eHUCTBUS

Obwenue:

o B X0Ji¢ 00CYXJIeHUsl yueOHOro Marepuasna, pe3yjabTaToB J1a0opaTOPHBIX
paboT M TMPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXJIaeMON TEMbI H
BBICKA3bIBaTh HWJICH, HAIlCJCHHBIC Ha peEIICHUEe 3aJa4d H  IOJCpKaHue
0J1aroxenaTeIbHOCTH OOLIEHUS;

o COIOCTAaBJISATh CBOM CYXACHHUS C CYXICHHSIMH JIPYTUX YYaCTHHKOB
Jyasnora, 0OHapYyKUBaTh Pa3Iuyue U CXOJICTBO MO3UIINA;

o BBIP@)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MMCHbMEHHBIX TCKCTaX;

o nyOJIMYHO TMPEACTABIATh PE3YJIbTAaThl BBIIOJHEHHOTO (DU3UYECKOTO
OTbITa (IKCIIEPUMEHTA, UCCIIEIOBAHUS, TIPOEKTA)

Cosmecmuas desmeibHOCMb (COMPYOHUYECBO):

o NOHMMAaTh W  HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUIYaJIbHON paObOTHI IPH PEIICHUH KOHKPETHON (hU3UIECKON MPOOIeMBI;

) NPUHUMATh I[EIM  COBMECTHOWM  JI€ATENbHOCTH, OPTraHU30BBIBATh
JNEUCTBUSL TO €€ MOCTIKEHUIO: PaCHpeieNisaiTh poiH, OOCYXIaTh TMPOLECChl U
PE3YNIBTaThl COBMECTHOM paboThI; 000011aTh MHEHHUST HECKOIBKUX JIFO/ICH;

) BBITIOJHATH CBOIO YacTh PadOTHI, TOCTUTAsl KAYECTBEHHOTO pe3yibTaTa
M0 CBOEMY HAIpPaBICHUIO W KOOPAMHHUPYS CBOHM JEHCTBUA C JAPYTMMHU UICHAMU
KOMaH/Ibl;

° OIICHMBATh KaU€CTBO CBOETO BKJAJa B OOIIWI MPOIYKT MO KPUTEPHSIM,
CaMOCTOATETHHO CHOPMYITHPOBAHHBIM YUaCTHUKAMU B3aWMOICHCTBUS

YHuBepcajbHblIe peryJssTUBHbIE 1eHCTBUS.

Camoopeanuzayus:

. BBISIBJIATH MPOOJIEMbI B dKU3HEHHBIX U YUEOHBIX CUTYALUSIX, TPEOYIOIINX

JUIsL perieHust GU3nYecKux 3HaHUK;
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) OPUEHTUPOBATBCS B  PAa3IUYHBIX MOAXOJAX MPUHATHUS PpEUICHUMN
(MHIMBHYaTbHOE, IPUHATUE PEILICHUS B IPYIIIE, IPUHATHE PEIIEHUN TPYIIOi);

) CaMOCTOSITEJILHO COCTABJISITh AJTOPUTM pelieHus (U3MUECKO 3anayu
WIM IUIAHa UCCIEJOBaHMs € YYETOM HMEIOIIMXCSA PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTHPOBATh IpeIjlaraéMble BAPUAHTHI PELICHU;

° JienaTh BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

Camokornmponw (peghnexcust):

° AaBaTb AJCKBATHYIO ONCHKY CHUTyallUd HW IIpcjiararb IIJIaH ee
N3MCHCHMUA,
° 00BSICHATH NPpUYHUHBI  JOCTUIKCHUA (HCI[OCTI/I}KGHI/ISI) PE3YyJIbTATOB

NeSATeIbHOCTH, JaBaTh OLICHKY MPHUOOPETEHHOMY OTIBITY;

° BHOCUTH KOPPEKTHUBBI B JICSITEIHHOCTh (B TOM YHCJIE B XOJ BBIITOJTHEHUS
(GU3MYECKOr0 UCCICAOBAaHUSA WM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSATEIBCTB,
M3MEHUBIIUXCS CUTYAIIMH, YCTAHOBIICHHBIX OITUOOK, BOSHUKIIUX TPYIHOCTEH;

° OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIU U YCIOBHUSM.

IOMOYUOHANBbHBIU UHIETNEKI.

° CTaBUTH ce0s1 HA MECTO JIPYroro 4ejioBeKa B XOJe Cropa W JUCKYCCHUU
Ha HAYYHYIO TEMY, IOHMMAaTh MOTHBBI, HAMEPECHUS U JIOTUKY JPYTroTO.

Ilpunsmue cebs u Opyeux:

° IpU3HABaTh CBOE IMpaBO Ha OMMOKY MPH perieHUH (HU3UIECKHX 3a/1ad

HJIK B YTBCPIKACHUAX HAa HAYYHBIC TCMBI U TAKOC KC IIPaBO APYTOro.

CneunnanbHble MeTanpeAMeTHbIE pe3yJibTaThl:

° UCIIONIb30BaTh  COXPAaHHBIE AHAIM3AaTOPBHl B PAa3JMYHBIX  BHJAX
neATeNbHOCTH (y4eOHO-103HABATENbHOW, OPUEHTUPOBOYHOM, TPYIOBOM);

° NPUMEHATh COBPEMEHHBIE CpeacTBa KOMMYHUKAIIUH U
TU(DIOTEXHUIECKUE CPE/ICTBA,

° OCYILIECTBIIATh MPOCTPAHCTBEHHYIO u COIMATbHO-OBITOBYIO

OPUEHTHUPOBKY, 00J1a]1aTh MOOUIBLHOCTHIO;
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° NPUMEHATh MpPUEMBl OTOOpa MW CUCTEMaTU3allMM MaTepuaia Ha
ONPENEIICHHYIO TEMY;

° BECTU CaMOCTOSATEIbHBIN MOUCK UH(POPMALINH;

° npeoOpa3oBbIBaTh,  COXpaHATh W IepeAaBaTb  MHGOpPMAIUIO,

MOJYYCHHYIO B PE3YyJIbTATC UTCHHUA WJIN aYIUPOBAHUAA,

° OPUHUMATh Y4acTUE B PEUYEBOM OOIICHHH, COOIIOAAasi HOPMbI PEYEBOTO
ITHKETA;

° aJICKBaTHO HCIIOJI30BAaTh JKECThl, MHMHKY B IIPOIIECCE PEYEBOTO
OOIICHUS,

° OCYIIECTBJISTh  PEUYEBOM CAMOKOHTPOJIb B  Tpolecce  y4eOHOi

ACATCIIBHOCTH U B HOBCC)IHGBHOI;’I KOMMYHUKAITNUU

° OIICHMBATh CBOK PEUYb C TOYKH 3PCHHUS €€ COJACP)KAHUSA, S3BIKOBOTO
o opMIICHHS;

° HAXOJUTh TPAMMATUUYECKUE U PEUYCBBIC OMIMOKH, HEIOYEThI, HCTIPABIISITH
uX;

° TUTAaHUPOBaTh, KOHTPOJUPOBAThH WM OIICHUBATH Yy4YeOHBIC EHCTBUS B

COOTBETCTBUM C ITIOCTABIICHHOM 3azlaqel71 " YCJIOBUSAMHU €€ pCaJIn3aliin.

IIpeameTHble pe3yJabTaThl
8 knacce

[IpenmeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPAXKATh
c(hOpPMHPOBAHHOCTH Y 00YJAIONTUXCSI YMEHMUIA:

° UCTIONIb30BaTh TMOHATHUA: (PU3WYECKUE U XUMHYECKHE SIBICHUS;
HAOJIOICHUE, DKCIIEPUMEHT, MOJEb, TUMOTE3a; CIWHUIBI (PU3NYECKUX BEIUYHWH;
aToM, MOJIEKyJla, arperaTHble COCTOSIHMSI  BellecTBa  (TBEpAOE, KUIKOE,
razoo0pasHoe); MeXaHMYeCKoe JABW)KEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
MPSMOJIMHEWHOE), TPAaeKTOpHs, paBHOJACWUCTBYIOmAs cwi, naedopmarus (ympyras,
MJIACTUYECKAs ), HEBECOMOCTb, COOOIIAONINECS COCY/IbI;

° paznuuath sipneHus (Auddysus; TenIoBoe IBUKEHHE YaCTHUIl BEIIECTBA;

PAaBHOMCPHOC ABHKCHHC, HCPABHOMCPHOC IBHMIKCHHUC, HHCPLIMA, BBaHMOHCﬁCTBHe
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TEJI; pPaBHOBECUE TBEPIBIX TEJI C 3a- KPEIUVIEHHOW OChIO BpallCHUs; Mepenada
JABIICHUSI TBEPJBIMU TEJIaMH, XUJIKOCTAIMU M Tra3amu; aTtMoc(pepHOe aBIICHHUE;
IJIaBaHWE TeJ; TMPEBpAIllCHUs] MEXAaHUYECKOW »HHEPruM) IO OMNHCAHUIO HX
XapakTEpPHbIX CBOWCTB M Ha OCHOBE OIBITOB, JE€MOHCTPUPYIOIIUX JAHHOE
(uznueckoe sBICHUE;

° pacrio3HaBaTh TMPOSIBIICHUE M3YYCHHBIX (PU3UYECKUX SBICHUU B
OKpY)KaloleM MHpe, B TOM uucjie (U3WYECKUE SBICHUS B TPUPOJIC: MPUMEPHI
JBIDKCHUSI C PA3JIUYHBIMH CKOPOCTSIMU B JKUBOW U HEXHUBOW MpUPOE; JCHCTBHE
CUJIbl TPEHUS B MPHUPOJIC U TEXHUKE; BIUSHUE aTMOC(HEPHOIO JABJICHUSI HA >KUBOU
OpraHv3M; IUIaBaHWE PbIO; pbIYark B TeJIE€ YEJIIOBEKAa; MNPU HTOM MEPEBOJUTH
MPaKTUYECKYI0 3a/lauy B y4eOHYIO, BBIJICJISTH CYIIECTBEHHBIE CBONCTBA/NMPU3HAKU
(bU3UYECKUX SBIICHUM;

° OMHUCBHIBATh M3YYEHHBIE CBOMCTBA Tel U (PU3MUECKUE SBICHUA,
UCTIONB3Yys (U3MYecKHe BeIUYMHBI (Macca, 00BbEM, IUIOTHOCTH BEIIECTBA, BpeM,
yTh, CKOPOCTh, CPEAHSA CKOPOCTh, CHJIA YIIPY- TOCTH, CUJIa TAKECTH, BEC TEJa, CHUJla
TpeHUs, JaBlicHHE (TBEPAOro Tesa, JKUIKOCTH, Ta3a), BBITAIKMBAIOLIAA CHIIA,
MeXxaHuueckas pa0oTa, MOIIHOCTb, IUIEUO CHJIBI, MOMEHT CHJIbL, KO3 UIIMEHT
MOJIE3HOTO ACHCTBUSI MEXAaHM3MOB, KUHETUYECKAass M MOTCHIMAIbHAsl YHEPTHUS); MPHU
OMKMCAHUH TPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICI MCIOJIb3YEMbIX BEIMYMH, UX
0003HaYEHUS U CANHUIIBI PUBNYECKUX BEITUYUH, HAXOIUTh (POPMYIIBI, CBSI3BIBAIOIITNE
TaHHYI0 (U3UYECKYI0 BEIUYMHY C JPYTUMHU BEJIWYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUHH;

° XapaKTepru30BaTh CBOMCTBA Tell, (DU3UYECKHE SIBICHUS W TMPOIIECCHI,
UCIIONb3Yysl TMpaBUJia CIOXKEHUS CUl (BAOJb OJHOW MpsiMOil), 3aKkoH ['yka, 3akoH
Ilackans, 3akoH Apxumena, MNpPaBUIO paBHOBecHUs pbluara (0J0Ka), «30J0TOE
MIPaBUJI0» MEXAHUKH, 3aKOH CO- XPAHEHUSI MEXAaHUYECKOW dHEPTUU; IPU ATOM JaBaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMCHIBATh €r0 MATEMATHUYECKOE BhIPAKEHUE;

° OOBSICHATh (PU3HYECKUE SIBICHHUS, MPOLIECCHl U CBOWCTBA TEN, B TOM
YHUCJIe U B KOHTEKCTE CUTYyallMi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH

IMPUYIMHHO-CJIICACTBCHHLBIC CBA3HU, CTPOUTD 00BSICHEHHME U3 1—2 JOrMYecKUX IIaroB ¢
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ornopoid Ha 1—2 HM3y4EHHBIX CBOMCTBA (PU3MYECKHUX SIBICHUMU, (PU3MUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

° pemiaTe pacu€THbIe 3amadyd B |—2 NEWCTBUSA, UCHOJIB3YS 3aKOHBI U
dbopmynbl, CBS3bIBaIONIME (PU3MUECKUE BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCJIOBUS
3a/layd 3alMChbIBaTh KPAaTKOE YCJIOBHUE, MOJCTaBIATh (PU3NYECKUE BEJIMYMHBI B
(GopMyInbl U MPOBOAMUTH pac- Y€Thl, HAXOJIUTh CIPABOYHBIE JAHHBIE, HEOOXOIUMBIE
JUISL  pellleHHs] 3ajJady, OLEHWBATh PEATMCTUYHOCTh TMOJYYCHHOU (U3HUECKOU
BEJINYUHBI;

° pacno3HaBaTh MNPOOJEMBbI, KOTOpPbIE MOXHO PEIIMTh MPU TOMOIIH
(¢u3MUeCcKUX METOJO0B; B OINUCAHUU MCCIEIOBAaHUS BBIACIATH IPOBEPSEMOE
npennoyioxkeHue (TUNoTe3’y), pasiaudyarb ¢ HHTEPIPETUPOBATH  TOJYUYEHHBIN
pE3yNbTaT, HAXOUThH OMUOKH B XOJI€ OIBITA, IEJIaTh BBIBOJIBI IO €r0 PE3yJIbTaTaM;

° NPOBOAUTH OMBITHI MO HAOMIOAEHUIO (U3UUECKUX SBICHUN WU
¢uznueckux CBOMCTB Ted: (GOPMYJIMPOBATH TMPOBEPSiEeMble  MPEIOIOKEHUS,
coOupaTh YCTAaHOBKY W3 MPEJIOKEHHOTO 000pYJOBaHUS, 3aIIUCHIBATH XOJ[ OMNbITA U
(bopMynHpoOBaTh BHIBOABL

° BBIIIOJIHATh TPSIMbIE M3MEPEHHsI pPACCTOSHHS, BPEMEHH, MacChl TeEla,
o0BéMa, CWJIBI U TEMIIEpaTyphl C HCIHOJIB30BAHHEM AaHAJOTOBBIX U IU(POBBIX
npuOOpOB; 3alMCHIBaTh IOKAa3aHUS TPUOOPOB C yU&€TOM 3aJaHHOW aOCOIOTHOU
MIOTPEMIHOCTH U3MEPEHNM;

° IPOBOJIUTH HCCIIEIOBAaHUE 3aBUCHMOCTH OJHOW (PU3UUECKON BETUUMHBI
OT APYTOM C UCIOIB30BAHUEM IPSIMBIX U3MEPEHUN (3aBUCHMOCTU IIyTH PABHOMEPHO
JBIKYIIETOCS Tella OT BPEMEHU JBMKECHM TEJIa; CUIIbI TPEHUs CKOJIBKEHUSA OT BECa
Tesla, KayecTBa OOpabOTKM MOBEPXHOCTEH TEJN M HE3aBUCHUMOCTU CHJIBI TPEHHS OT
IUIOIIAIA CONPUKOCHOBEHUS TE€J; CWIbl YOPYTNOCTH OT YJIMHEHUS IPYKHWHBI,
BBITAIKUBAIOIIEH CHJIBI OT O0OBEMA MOrPYKEHHOM YacTW Teaa M OT IJIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT TIJIyOMHBI, Ha KOTOPYIO
MOTPY’KEHO TEJO; YCIOBHUM IUIaBaHUS TeN, YCJIOBUN PaBHOBECHUsS pbluara U OJIOKOB);
y4acTBOBaTh B IUIAHUPOBAHUM YYEOHOIO HCCIEAOBAHMS, COOMpPATh YCTAHOBKY U

BBITIOJIHATh U3MEPEHHUS, CIIelysl MPEISIOKEH- HOMY TUIaHy, (PUKCUPOBATH PE3YJIbTAThI
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MOJIYYCHHOW 3aBHCHUMOCTH (DM3MUYCCKUX BEIUYHH B BUJE MPEIOKCHHBIX TaOIUI] U
rpaduKoB, AeIaTh BEIBOABI IO pe3yabTaTaM HUCCIICI0OBAHHS;

° MPOBOJUTh KOCBEHHBIE W3MEPCHUS (PU3NUYECKUX BEIUYHMH (IJIOTHOCTH
BEIIECTBA KUJAKOCTU U TBEPJOTO TeJa; CHJIa TPEHUS CKOJIBKEHUS; TaBICHUE BO3/IYXa;
BBITAIKUBAOIIAsT CWJIa, JCHCTBYIOIIAs Ha TMOTPYKEHHOE B KHAKOCTh TEJO;
KOA(DUIIMEHT TOJIE3HOTO JEUCTBUS MPOCTHIX MEXaHU3MOB), CIIEYS MPEITI0KEHHOM
WHCTPYKIIMHM: TIPH BBIIOJIHCHUM WM3MEpPEHUH CcOOMpaTh IKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBIYUCIISATH 3HAYCHUE UCKOMOU BEIIMUNHBI;

° coOnroaTh TMpaBuUja TEXHUKH O€30MacHOCTH Tpu  paboTre ¢
71a60paTOPHBIM 000PY/I0BAHHUEM;

° yKa3bIBaTh MPHUHIIMIBI JICHCTBHS MPHOOPOB U TEXHUYECKUX YCTPOMCTR:
BECBhI, TEPMOMETp, IMHAMOMETp, COOOMIAIOIINECS COCYIbl, OapoMeTp, pbIvar,
IOJIBFOKHBIN M HETIOJIBHKHBIN OJIOK, HAaKJIOHHAs TUIOCKOCTB;

° XapaKTepu30BaTh NPUHIMIBI JEHCTBUA M3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWMCTB C OMOPOM HAa MX OMUCAaHUSA (B TOM YHUCIE: MOIUIUITHUKH,
YCTPOMCTBO BOJONPOBOJA, THUIPABIMYECKUN TIpecc, MaHOMETP, BBICOTOMED,
MOPITHEBOM HAcOC, apEOMETp), UCTIOIB3YS 3HAHUSI O CBOWCTBAX (DU3UYECKUX SIBICHUMN
1 HeoOXoauMble (PU3UYECKHE 3aKOHBI, U 3aKOHOMEPHOCTH;

° OPUBOJIUTh TMPUMEpPhl / HAXOAUTh HWH(OpPMAIMI0O O MpHUMepax
MIPAKTUYECKOTO HCIONIBb30BaHUA (U3UUYECKUX 3HAHWNA B TOBCEIHEBHOW >KU3HU [IJIS
oOecrieueHusi 0€30MaCHOCTA TPH OOpalleHWH ¢ MpUOOpaMU M TEXHHUYECKUMHU
YCTPONCTBAMH, COXPAHEHUS 370POBbSI U COOJIOJCHUS HOPM 3KOJIOTHYECKOTrO
MOBEJICHUS B OKPYKAIOIIEH CPELE;

° OCYIIECTBIISITh OTOOp HMCTOYHUKOB HH(popManmu B cetu WHTepHET B
COOTBETCTBHH C 33JaHHBIM TTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINXCS 3HAHUNA U
myTéM CpaBHEHUS pPAa3UYHBIX HWCTOYHHUKOB BBIICIATH HHPOPMALUIO, KOTOpas
SBJISIETCS IPOTHBOPEUNBOI MIIH MOXKET OBITh HEJJOCTOBEPHO;

° WCITIOJIb30BaTh npu BBITIOJTHCHUH y9eOHBIX 3aJIaHAN
HAyYHO-TIOMYJSIPHYIO ~ JTUTEPATYypy  (DHU3UYECKOTO  CONEpIKaHWs,  CIPABOYHBIC

Marepuaibl, pecypcbl cetu HWHTepHeT, BiageTh NpUEMAMH KOHCHEKTUPOBAHMS
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TEKCTa, IpeoOpa3oBaHusl MHPOPMAIIUU U3 OJTHON 3HAKOBON CUCTEMBI B IPYTYIO;

° co37aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOLIECHUS Ha
OCHOBE 2—3 HCTOYHMKOB MHGOpMALMH (PU3NYECKOIO COAEpN aHUS, B TOM YHCIIE
nyOJUYHO JenaTh KpaTKue COOOIIEHUS O pe3yslbTaraX HPOEKTOB MM y4eOHBIX
HCCIIEIOBAHNN; IIPU HTOM I'PaMOTHO UCIIOJIb30BAaTh U3YUYECHHBIN ITIOHATUNHBIN annapar
Kypca (pU3MKH, CONPOBOKIATh BBICTYIIJIEHUE MTPE3CHTALlUEH;

o IOpU BBIMOJHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHHUM pachpeneisiTh
00S3aHHOCTH B TPYIIIIE B COOTBETCTBUM C IOCTaBICHHBIMHM 3aJayaMH, CJIEIHUTH 3a
BBIMIOJTHEHUEM IIJlJaHA JEHCTBUM, aJ€KBAaTHO OLEHMBAaThb COOCTBEHHBIN BKJIAJ B
JEATENIbHOCTD I'PYIIIbL; BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJACHCTBUE, YUUTHIBAs

MHCHHUC OKPYKArOUInX.

9 kaace

[IpenmerHple  pe3ynpTaThl Ha 0a30BOM  ypOBHE JOJDKHBI — OTpa)kaTh
c(hOpMUPOBAHHOCTD Y 00YUAIOIIHNXCS YMEHUM:

° UCIIONIb30BaTh TIOHATHSI: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE
JIBH)KEHHWE aTOMOB M MOJIEKYJI, arperaTHbleé COCTOSIHMS BEIIECTBA, KPUCTAJUIMYECKUE
U aMopdHBIE Teja, HACHIIIEHHBIH W HEHACBHIIICHHBIM Tap, BIAXHOCTh BO3AYyXa;
TeMmrepaTypa, BHYTPEHHsSsSI JHEprus, TEIUIOBOM JBUraTelib; AJIEMEHTapHBIN
AJIEKTPUYECKUN  3aps], DOJICKTPUYECKOE T1oJie, MPOBOJHUKHA U JUIICKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE I10JIE;

° pasnuyath SBICHUS (TETUIOBOE pacHIMpeHHe/ckaThe, Teruionepeaaya,
TEIUIOBOEC  PAaBHOBECHE, CMauyWBaHWE, KANWUIAPHBIE  SBJICHUSA, HCIIApPEHHE,
KOHJICHCAIIH, IUIaBJICHHE, KPUCTALTU3ALUAS (oTBepaeBaHuE), KHUIICHHE,
Terionepeaada (TErIONPOBOIHOCTh, KOHBEKIMS, HW3y4YEHHUE); DJICKTpPHU3aIus Tel,
B3aUMO/JICMCTBUE 3apsAOB, ACUCTBHUS DJIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMBIKaHHE,
B3aUMO/JICMICTBME€ MAarHWTOB, JECWUCTBUE MArHUTHOTO IOJ HA IMPOBOJHUK C TOKOM,
AJIEKTPOMATrHUTHAS MHIYKIIUS) TIO ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTBITOB, IEMOHCTPUPYIONIUX JTaHHOE (PU3UUECKOE SIBJICHUE;

° pacro3HaBaTh TMPOSIBIICHUE M3YYCHHBIX (PU3UYECKUX SBICHUW B
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OKpPYXaIoILleM MUpPE, B TOM YUCIe (PU3NUECKUE SIBICHUS B IPU- POJIE: OBEPXHOCTHOE
HATSKEHUE U KalWUISPHBIE SIBJIEHUS B IPUPOJIE, KPUCTAIIBI B IPUPOJIE, UITyUEHUE
ConHia, 3amep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs,
CHEra; 3JIeKTPUUECKHUE SIBICHHS B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB;
MarHuTHOE Mojie 3emMiid, Jpeld MoJIFoCOB, POJib MarHUTHOTO TOJSA JJIsSl KM3HU Ha
3emiie, OJIAPHOE CHUSTHUE;IIPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 337a4y B y4eOHYIO,
BBIJIEIISATh CYIIECTBEHHbIE CBOMCTBA/MIPU3HAKU (PU3NYECKUX SIBJICHUM;

° ONMKCHIBATh M3YYCHHbIE CBOWCTBA Tel M (U3HUECKHE SBICHUS,
UCTOJIB3YA (PU3MUECKUE BEIMUYUHBI (TeMIepaTypa, BHYTPEHHSISI SHEPIHsl, KOJIUYECTBO
TEIUIOThI, yJeJdbHas TEIUIOEMKOCTh BEUIECTBA, Y/AeJbHAs TEIUIOoTa IUIABJIEHUS,
ylenbHas TeIuloTa NapooOpa3oBaHMsl, yaAelbHAas TEIJIOTa CropaHusl TOIUIUBA,
KO3 (OUIIMEHT MOJIE3HOT0 ACHCTBUS TEIUIOBOM MAIMHBI, OTHOCUTENIbHAS BJIaKHOCTh
BO3JyXa, DJJEKTPUYECKUN 3apsll, CHUJa TOKa, OJJIEKTPUUECKOE HAMpsKEHUE,
CONPOTHUBJICHHE TMPOBOJIHUKA, YJEIbHOE CONPOTUBJICHUE BeEIIeCTBa, paboTa U
MOIIIHOCTh ~ JJIEKTPUYECKOrO0 TOKA); TMPHU ONHCAHUU MPABWIBHO TpPAaKTOBATh
(u3MUECKHl CMBICI UCTIOJIb3YEMbIX BETMYUH, 0003HAUYCHUS U €IUHULIBI (PU3NUECKUX
BEJIMYMH, HAXOIUThb (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYUHY C
IPYTMMH BEJIMYUHAMH, CTPOUTH TpaUKUd HM3YUYEHHBIX 3aBUCUMOCTEH (PU3NYECKHUX
BEJINYMH;

° XapaKTepu30BaTh CBOMCTBA Tell, (DU3UYECKUE SIBICHUS M MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE ITOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOECHUS
BEIECTBA, NMPUHLHUII CYNEPIO3ULHH IO- JE€l (HAa KauyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHMS 3apsaa, 3a- KoH OMa jiid yyacTka uenu, 3akoH /[xoyns—IJleHna, 3akoH
COXpaHEHHUsl SHEPruu; IMpPU OTOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa U
3aMMCBIBATh €M0 MATEMATUYECKOE BBIPAKEHUE;

° OOBSCHATh (PU3NYECKUE MPOIECCHl U CBOMCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE€  CHUTYyalluli  MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBISBIATH
MPUYHUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh O0BSICHEHUE U3 1—2 JIOTMYECKUX I11aroB €
onopoil Ha 1—2 u3y4eHHBbIX CBOMCTBA (HPU3WUYECKUX SIBIICHUM, (HU3UUECKUX 3aKOHOB

WJIA 3aKOHOMEPHOCTEN;
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° peliatb pacu€THble 3aJadyd B 2—3 JEUCTBUS, HMCIOJB3Yys 3aKOHBI U
dbopmynbl, CBS3bIBaIONIME (PU3MUECKUE BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCJIOBUS
3a7]a4M 3aIAChIBAaTh KPATKOE YCJIOBHUE, BBISBIISITh HENOCTATOK JAHHBIX AJIS PEIICHUS
3a/1a4uu, BBIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl €€ PEeIIeHUs, TPOBOIUTh
pac- 4Y€Thl M CpaBHUBATh IMIOJYyYEHHOE 3HAuYCHHUE (PU3MYECKON BEIUYUHBI C
W3BECTHBIMHU JIAaHHBIMU;

° pacrio3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPU OMOIIU
(bU3UYECKUX METOJ0B; UCIOJIb3Ysl OMMUCAHUE UCCIICIOBAHMUS, BBIICIATH MPOBEPSEMOE
NPEAIOI0KEHNE, OLEHUBATh MPABWIBHOCTh MOPSJIKA MPOBEICHUS HCCIEAOBAHMUS,
JeNaTh BBIBOIBI;

° MPOBOJIUTh OMBITHI TIO HAOMIOJEHUIO (PUBHYECKUX SBJICHUU WIH
(bU3UYECKUX CBOMCTB Tell (KamWJUISIPHBIC SBJICHUS, 3aBUCHMOCTH JIABJICHUSI BO3/IyXa
oT ero o0ObéMa, TeMmmepaTypbl; CKOPOCTH TIpoliecca OCThIBaHUS/HarpeBaHUs IpHU
U3Ty4YeHUH OT [BEeTa HU3JyYalolIel/MOrIoaonell MOBEPXHOCTH; CKOPOCTh
UCIIApEHUs BOABI OT TEMIEPATyphl >KUAKOCTH M IUIOMAAW €€ TOBEPXHOCTH;
ANEKTpU3AUs TE1 U B3aUMOJECHUCTBHE DJIEKTPUUECKUX 3apsoB; B3aUMOICHCTBHE
NOCTOSIHHBIX MarHuTOB, BU3yaju3allusi MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB;
NEUCTBHUSI MAarHUTHOIO MOJS HAa MPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMArHMTa,
CBOICTBA JJIEKTPOJBUTATENSI TOCTOSHHOTO TOKa): (HOPMYIMPOBATh MPOBEPSEMBIE
NPENNONIOKEHUSI, COOMpaTh YCTAHOBKY U3 TIPEIJIOKEHHOTO O0OpYIOBaHUS;
OTHMCHIBATDH XOJI OTBITA U (HOPMYITUPOBATH BHIBO/IHI,

° BBIIIOJIHATh  MPSAMBIE  W3MEPEHUS TEMIIEPATYpPbl, OTHOCHUTEIBHOMU
BJIAJKHOCTH BO3/1yXa, CWJIbl TOKA, HAIpPSOKEHUsS C HCMHOJb30BAHUEM aHAJIOTOBBIX
npuOOPOB M AATUYUKOB (PU3NUYECKUX BEJIMYHMH, CPABHUBATH PE3yJIbTaThl U3MEPECHHH C
y4€TOM 3aJJaHHOW a0COMIOTHON MOTPEIIHOCTH;

° IPOBOJUTH MCCJIEIOBAHNE 3aBHCHUMOCTH OJHOW (DM3UUECKOW BEITMYUHBI
OT APYroll ¢ MCHOJIb30BAHHEM TMPSAMBIX HU3MEPEHHH (3aBUCHMOCTH CONPOTHUBIICHUS
MPOBOJHHUKA OT €ro JUIMHBIL, IUION[QJX IIONEPEYHOr0 CEYEHUs U YIAEIBbHOrO
CONIPOTHUBIICHUSI BEUIECTBA MPOBOJHUKA; CHJIBI TOKA, UAYLIETO YEPE3 MPOBOJHUK, OT

HaAIIPSOKCHUA Ha IIPOBOAHHUKE, MCCICAOBAHUC IMOCIICAOBATCIIBHOIO M IIapalVICJIIbHOI'O
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COCIMHEHHI TMPOBOJHUKOB): IJIAHUPOBATH HCCIIEOBAHHUE, COOMPATh YCTAHOBKY U
BBITIOJTHATh U3MEPEHUS, CIeays MPEATOKEHHOMY IUIaHy, (PUKCUPOBATH PE3yJIbTAaThl
MOJyYeHHOW 3aBUCMMOCTH B BHAE TaOmuil W TpaduKOB, IeNaTh BBIBOJBI IO
pe3yibTaTaM MCCIIeIOBAHUS;

° NPOBOJIUTh KOCBEHHBIC H3MEpeHUs (U3MYECKUX BETUYMH (yaeibHas
TETNIOEMKOCTh BEIIECTBA, COMPOTUBICHUE TMPOBOAHMKA, paboTa W MOIIHOCTH
AIIEKTPUYECKOTO TOKAa): IUIAHUPOBATh M3MEpPEHUs, COOMpaTh JKCIEPUMEHTATBHYIO
YCTaHOBKY, CIEAYS MPEIOKCHHON HHCTPYKIUH, U BEIUUCIISITh 3HAUCHUE BEIIMUUHBL

° coOyoaTh MpaBWiia TEXHUKH Oe3omacHocTH mpu  pabore C
71a60paTOPHBIM 000PYAOBAHUEM;

° XapaKTepH30BaTh MPHUHIMIBI JCUCTBUS W3YYCHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HA WX ONHCaHUs (B TOM YHCIE: CHCTEMa
OTOTUICHUSI JOMOB, TUTPOMETp, TapoBasi TypOMHA, aMIIEPMETP, BOIBTMETP, CUETUHK
DIIEKTPUYECKONW DHEPTUH, DIIEKTPOOCBETUTEIbHBIE IPHOOPHI, HarpeBaTeIbHbIE
AIIEKTPONPUOOPH! (IPUMEPBI), 3JEKTPUUECKHE TPEIOXPAHUTENN; SIEKTPOMArHHT,

QJICKTPOABUTATCIIb ITIOCTOAHHOT'O TOKa), HCII0JIB3YA 3HAHUA O

° CBOMCTBaxX (U3MYECKUX SBICHUA U HeoOXxoaumble (undyeckue
3aKOHOMEPHOCTHU;
o pacrno3HaBaTh MPOCTHIE TEXHUUYECKHE YCTPOMCTBA U HU3MEPUTEIIBHBIC

npuOOpPHI IO CXeMaM M CXEMATHUYHBIM PUCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEPMOC,
TICUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO CTOPAHUs, SJIEKTPOCKOII, PEOCTar);
COCTaBIIATh CXEMBbI AJICKTPUYECKUX IIENEH C MOCIEAOBATEIbHBIM U TMapauieIbHBIM
COCIMHCHWEM  DJIEMEHTOB, pa3inyas YCJIOBHBIE O00O3HAYCHHUS  DIEMEHTOB
BJICKTPUYECKUX LIETIEH;

° NPUBOJIUTH  NPHUMEPHI/HAXOMUTh  WHPOpPMAIMI0O O  MpUMepax
MPAKTUYECKOTO MCIOIB30BaHMs (DU3UUECKUX 3HAHWN B TIOBCETHEBHOW >KWU3HU IS
oOecrieueHusi 0€30MaCHOCTA TIPH OOpalIeHWH ¢ TMPUOOpaMU M TEXHHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3J0POBbS U COONIOJEHUS HOPM HKOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;

° OCYILIECTBJISITh MOUCK HMH(POpMAIIMU (PU3MUECKOTO COJEpKaHUS B CETH
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HMHTepHEeT, HA OCHOBE HMMEIOLIMXCS 3HAHUM U MYTEM CPAaBHEHUs JOIOJHUTEIBHBIX
MCTOYHUKOB BBIACHATh MHPOPMAILMIO, KOTOpas SBISETCA NPOTUBOPEUYMBON WU
MOXET OBITh HEIOCTOBEPHOM;

° UCIIOJIb30BATh pu BBIIIOJIHEHUH y4eOHBIX 3aJJaHUN
HAayYHO-TIOMYJISIPHYIO ~ JIUTEPATYpy  (DU3UYECKOTO  COJEp)KaHMs,  CIPABOYHbBIE
Marepuaibl, pecypcbl cetu HMHTepHer, BraaeTb NpUEMAMU KOHCIEKTUPOBAHUS
TeKCTa, Mpeodpa3zoBaHus HH(OPMAIIMU U3 OAHOW 3HAKOBOM CHCTEMBI B IPYTYIO;

o co3faBaTh COOCTBEHHbIC MUCbMEHHBIE U KPATKHE YCTHBIE COOOIIEHUS,
00001mast “HGOPMALMIO U3 HECKOJBKUX MCTOYHUKOB (PU3MUECKOTO COJEpKaHHs, B
TOM YHMCJIe MyOIMYHO MPEICTABIATh PE3YIbTaThl MPOESKTHOM MM UCCIIEI0BATEIbCKON
JNEATENIbHOCTH;, TP 3TOM I'PaMOTHO MCIIOJIb30BaTh U3yYECHHBIN OHATUWHBIN anmnapar
Kypca (pU3MKH, COMTPOBOXKIAThH BBICTYIIJICHUE MTPE3ECHTAI[UEH;

° IpU BBINIOJHEHUU Y4YEOHBIX MPOEKTOB W HCCIENOBAaHUN (PU3NUYECKUX
IPOLIECCOB pacHpeesiTh 00I3aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBIECHHBIMU
3aJla4aMy, CJIEIUTh 3a BBIIOJHEHMEM IUIaHA JCHUCTBUM U KOPPEKTUPOBATH €ro,
a/IeKBaTHO OLIEHHWBaTh COOCTBEHHBIM BKJIAJX B JESATENBHOCTb I'PYMIbI; BBICTPAaUBATh

KOMMYHHUKATHBHOC BSaHMOﬂGﬁCTBHC, IMPOABJIAA TOTOBHOCTDL pa3pCiuaTh KOH(i)JII/IKTBI.

10 kiacc

[lpenmeTHBIe pe3ynbTaThl Ha 0a30BOM  ypPOBHE JIOJDKHBI  OTPaKaTh
c(hOpPMHPOBAHHOCTH Y 00YJAIONTUXCSI YMEHMUIA:

° UCIIONIb30BaTh TMOHATHS: CHCTeMa OTcuéra, MaTepuaibHas TOYKa,
TPACKTOPHS, OTHOCUTEIBHOCTh MEXaHUUYECKOTO NBIKECHUS, Aehopmanus (yrnpyras,
IIacTHuYecKas), TPEHHUE, IEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh U
Meperpy3Ku; MEHTP THKECTH; aOCOMIOTHO TBEPAOE TEJO, IEHTP THKECTH TBEPIOTO
TeNa, paBHOBECHE; MEXaHWYECKHWE KoJeOaHWusT W BOJHBI, 3BYK, HH(pPa3ByK U
VIIBTPA3BYK; AJIEKTPOMArHUTHBIC BOJHBI, IMKaJla AJIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JTallbHO30PKOCTh, CIIEKTPHI WUCIYCKAHWUS W TOTJIONICHUS; aibda-,
0eTa- ¥ TaMMa - U3ITY9CHHsI, H30TOIIbI, SIICpHAst SHEPTETHKA,

° pasznuuath sSBJI€HUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJUHEHHOE
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JBIKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JTBUKEHHE, CBOOOIHOE TMaJICHUE Te,
PaBHOMEpPHOE JBMIKEHHE MO OKPYKHOCTH, B3aUMOJCIHCTBUE TeEJ, PEAKTUBHOE
JIBIDKEHHE, KOJIeOATeNIbHOE JIBIXKCHUE (3aTyXalollhue W BBIHYXKJICHHBIC KOJeOaHus),
pe30HaHC, BOJIHOBOC  JIBIDKCHHUE, OTpaXEHHE  3BYKa, MpSIMOJIMHENHOE
pacrpoCcTpaHeHUe, OTpaKEHUE U TMPEJIOMIICHHUE CBETa, I[IOJHOE BHYTPEHHEE
OTPa)KEHHUE CBETa, paslioKeHUE OEJIOro cBeTa B CHEKTP M CIOKEHHUE CIEKTPaTbHBIX
I[BETOB, JUCIIEPCUS CBETa, €CTECTBEHHAs pPaJUOAKTUBHOCTh, BO3HUKHOBCHHE
JUHEWUYATOro CIEKTpa M3JIYyYCHHs) MO OMHCAHUIO MX XapaKTEePHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

° pacrio3HaBaTh TMPOSIBIGHUE M3YYCHHBIX (PU3UYECKUX SBICHUU B
OKpyKarolieM Mupe (B TOM 4Yucie (U3UYECKUE SBJIICHUS B TPUPOJC: MPHUIUBLI U
OTJIUBBI, JBWKeHHE TutaHeT COMHEYHOW CHUCTEeMbl, PEAaKTHBHOE IBMIYKEHHE >KUBBIX
OpraHW3MOB, BOCIPUATHE 3BYKOB J>KUBOTHBIMH, 3E€MIICTPSCCHHE, CEHCMHUYECKHUE
BOJIHBI, I[yHAMH, 5XO, I[BETa TeJ, ONTUYECKHE SIBIICHUs] B MPUPOAE, OMOJOTUUECKOE
NEeUCTBHE  BUIUMOIO, YIbTPaHUOJIECTOBOIO U  PEHTIEHOBCKOTO  HW3JIYYCHUH;
€CTECTBEHHBIN PaJIMOAKTUBHBINA (POH, KOCMUUECKUE JTyUH, PAIUOAKTUBHOE U3TyUYEHUE
IPUPOJTHBIX MHHEPAJIOB;ICHCTBUE PAJUMOAKTUBHBIX M3JIYYCHUH Ha OpraHu3M
YeJioBeKa), MPU ITOM INEPEBOIAUTH MPAKTUYECKYIO 3a7ady B YYCOHYIO, BBIJICISATH
CYIIIECTBEHHBIE CBOMCTBA/TIPU3HAKH (PU3UYCCKUX SBIICHHM;

° OMHUCBHIBATh M3YYEHHBIC CBOMCTBA Tel U (PU3MUECKUE SBJICHUA,
UCIIONB3Yys (DU3WUecKue BEIUYUHBI (CPeIHSsI W MTHOBEHHAS CKOPOCTh Teja TIPH
HEPaBHOMEPHOM JBU)KCHUHU, YCKOpPEHHUE, TNEepeMelleHue, MyTh, yrioBas CKOPOCTH,
Cujia TPEHUsl, CUjla YyIpyrocTH, CUjia TSXKECTH, YCKOPEHHE CBOOOHOIO MajeHusl, BEC
Tela, WM- TyJbC Tela, HMITYJIbC CHIJIBI, MEXaHWYecKas pabdoTa W MOIIHOCTb,
MOTEHIIMAIbHAs  JHEPrus  Teja, MOAHATOrO  HaJ  IOBEPXHOCTHIO  3EMIJIH,
MOTCHITMAJbHAS JHEPTHsl CKATOW TPYXKWHBI, KHHETHYECKass DJHEPrus, TOJHas
MeXaHW4YeCKasi dHEpPrus, MEPHOoJ M YacToTa KOJIeOaHWM, JUIMHA BOJHBI, TPOMKOCTH
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, IMOKa3aTelb MPEIOMJICHHS CpeJbl); TpH
ONMHMCAaHUN TPABWIBHO TPAKTOBAaTh (PU3MYECCKHUN CMBICI HCIOJIB3yEeMbIX BEIIMYHH,

0003Ha4YeHUsI U €UHULIBI PU3MUECKUX BEJIIMUUH, HAXOJUTh (DOPMYJIbI, CBSI3bIBAIOLIUE
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TaHHYI0 (U3UYECKYI0 BEIUYMHY C JPYTUMH BEIWYMHAMH, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUINH,

° XapaKTepru30BaTh CBOWCTBA Tell, (DU3UYECKUE SIBICHUS M TPOIECCHI,
WCITIOJIB3YSI 3aKOH COXPAaHCHHUs JHEPIHH, 3aKOH BCEMHPHOTO TSATOTCHHS, MPUHIIUIL
CYIIEPITO3UIINHA CHJI, TIPUHITUIT OTHOCHTEIbHOCTH ['anmies, 3akoHbl HpioTOHA, 3aKOH
COXpAaHCHHUS WMIYJbCa, 3aKOHBI OTPAKCHUS ¢ TMPEIOMJICHUS CBETa, 3aKOHBI
COXpaHCHHS 3apsAJOBOT0 M MAacCOBOTO YHCEN MPH SACPHBIX PEAKIUAX; MPH ITOM
JaBaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA W 3alHMCHIBATH €ro MaTeMaTHYeCKOe
BBIpAYKEHUE;

° OOBSCHATh (PU3MUYECKHE TPOIECCHI M CBOWCTBA TEJ, B TOM YHCIIC W B
KOHTCKCTEC  CHTyalldid  MPaKTHKO-OPHEHTHPOBAHHOTO  XapakTepa:  BBIABIATH
NPUYNHHO-CIICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE M3 2—3 JIOTHYECKHX IIIaroB ¢
OMmopol Ha 2—3 W3yYEHHBIX CBOWCTBA (YM3MYCCKUX SBICHUH, (DU3UUCCKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEIH;

° pemate pacuéTHple 3adadd (OmHparolIecs: Ha CcucteMy u3 2—3
ypaBHEHUIN ), UCIIONB3Ys 3aKOHBI U OPMYJTBI, CBSI3bIBAIOIINE (PH3UUECKHE BEINIHHEI:
Ha OCHOBE aHajmW3a YyCJOBHS 3aJa4yd 3a- THCHIBATh KPATKOE YCJIOBHE, BBISBISTH
HEJIOCTAIONe WIM W30bI- TOYHBIE JIaHHBIC, BBIOMpPATh 3aKOHBI U (OPMYJIBI,
HEOOXOJMMBIE IS PEIICHUs, MPOBOJUTH PAcUEThl M OICHUBATH PEATHCTUYHOCTH
TIOJTyYEHHOT'0 3HAUCHUS (PU3NICCKON BEITUIHHBI;

° pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIINTh MPH TTOMOIIH
(du3HUECKIX METOIOB; UCIIOJIb3YysI ONMUCAHUE MCCIIEIOBAHUS, BBIACIATH IPOBEPIEMOE
MIPEANOI0KEHNE, OLCHUBATh MPABUIBHOCTH MOPSAKA MPOBEACHUS HCCIEIOBAHUA,
JIeNaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHNUN U OTIBITOB;

° NPOBOAUTH OMBITHI MO HAOMIONCHUIO (U3UYECKUX SBICHUN WU
¢du3nuecKnx CBOMCTB TeJ, U3yYeHHE BTOPOro 3akoHa HpioTOHA, 3aKOHA COXpaHEHUS
OHEPTUU; 3aBUCUMOCTH TIEpUOAa KOJIeOaHU!

° MPY)KUHHOTO MasTHUKAa OT MAacChl Tpy3a W >KECTKOCTH TPYKUHBI, U
HE3aBUCUMOCTh  OT  aAMIUIMTYABl  MajblIX  KOJIEOAHWW;  MPSAMOJIMHEHHOE

pacrpoCcTpaHeHUE CBETa, pa3loKEeHHE OEeJoro cBeTa B CIEKTP; M3yUYEHHE CBOWCTB
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M300paxeHus B IJIOCKOM 3€pKajie U CBOMCTB M300paKeHUs IpeaMeTa B COOUparoIie
auH3Ee; HAOMIOJEHWE CIUIOIIHBIX W JIMHEHYaThIX  CHEKTPOB  HM3JIYUYCHHS):
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 HU30BITOYHOrO Habopa oO0OpyAOBAHMS;
OTMCHIBATH X0/l OTIBITA U €r0 Pe3yabTaThl, GOPMYITUPOBATEH BHIBOIBL;

° IPOBOJIUTH MIPU HEOOXOIUMOCTH CEPHUIO IPSIMBIX U3MEPEHUH, Ompenesis
CpellHee 3HaueHue H3MepsieMoil Beln4yuHbl ((POKYCHOE paccTosiHuE coOuparouiei
JIMH3BI); 000CHOBBIBATH BBIOOP CIIOCO0a U3MEPEHUS/U3MEPUTEIIHLHOTO TPHOOpPa;

° IPOBOJIUTh HCCIEOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH C
UCTIOJB30BAaHUEM TMPSIMBIX HW3MEpPEHUH (3aBHCHUMOCTh MyTH OT BPEMEHU TIpH
PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HaudalbHON CKOpPOCTH; TMepHoAa KoJeOaHHid
MaTeMaTUYECKOTO MasiTHUKA OT JJIMHBI HUTH; 3aBUCHMOCTH yIjla OTPaXKCHUS CBETA
OT yria TMajgeHuss MW Yyrja NpeJoMIIEHUS OT YyIrja TMajeHus): IUIaHUPOBATh
UCCIIEJIOBaHNE, CAMOCTOATEIHHO COOMPATh YCTAaHOBKY, (DHKCHpPOBATH PE3YJIHTATHI
MOJIYYEHHON 3aBUCUMOCTH (PU3HUECKUX BEJIMYUH B BUJE TAOJIUIl U TpaduKOB, J1eTaTh
BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

° IPOBOANTH KOCBEHHBIE HU3MEpPEeHMs] (U3MUYECKUX BEJIHYMH (CpEeaHss
CKOpPOCTh M YCKOpPEHHE Tejla TpU PABHOYCKOPEHHOM JBMKEHUHU, YCKOpPEHHE
CBOOOJIHOTO TAJICHMS, KECTKOCTh MPYKHHBI, KOIDPHUIIUCHT TPEHHUS CKOIBKCHUS,
MexaHu4deckas paboTa ¥ MOIIHOCTh, YaCTOTa U MEPUO]I KOJIeOaHUN MaTEeMaTHYECKOTO
U MPY>KUHHOTO MasTHUKOB, ONTHYECKAs CUJIa COOMpAIONIEH JIMH3bI, paiOaKTUBHBIN
(GoH): mIAHUPOBAaTh HU3MEPEHHs; COOMpPATh HSKCHEPHUMEHTAIBHYIO YCTAaHOBKY H
BBINOJHATh U3MEPEHUs, CeNysl MPEeNIoKEHHOW MHCTPYKIMH; BBIYUCISATH 3HAUCHUE
BEJIMYMHBl M aHAJU3UPOBATh IOJIYYCHHBIE pPE3yJabTaThl C Y4E€TOM 3aJaH- HOMU
IIOrPENTHOCTH U3MEPEHU;

° coOmoaTh TMpaBWIa TEXHWKKA Oe30macHOCTH Tpu  padore C
71a00paTOPHBIM 000PYIOBAHHEM;

° pa3nnyaTh OCHOBHBIC MPHU3HAKM H3YYCHHBIX (DU3MUECKUX MOJe- JIeH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPJOE TEJIO, TOYCUHBIN HCTOYHHK CBETa, Jyd,
TOHKas JTMH3a, IJIaHETapHAast MOJIEIh aTOMa, HyKJIOHHAsE MOJIEIh aTOMHOTO SI7Ipa;

° XapaKTEepU30BaTh TMPUHILMIBL JIEHUCTBUS U3YYEHHBIX NPUOOPOB H
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TEXHUYECKUX YCTPOMCTB C OMOPOW Ha WX OmucaHus (B TOM YHCIIE: CIUIOMETD,
JATYMKUA TOJIOKEHUS, PACCTOSIHUSI U YCKOPEHUS, PaKeTa, 3XOJIOT, OYKH, MEPUCKOII,
dboToanmnapar, ONTUYECKUE CBETOBOJIbI, CIEKTPOCKOII, 103UMETP, kamepa Bunbcona),
WCIIOIb3Ysl 3HAHUS O CBOMCTBAX (PM3MYECKUX SIBIICHUN U HEOOXOoAUMbIE (U3UUYECKUE
3aKOHOMEPHOCTH;

° UCIIOJIb30BaTh  CXEMbl W CXEMAaTHYHbIE PHUCYHKH  M3yYECHHBIX
TEXHUYECKUX YCTPOUCTB, UBMEPHUTEIILHBIX TPUOOPOB U TEXHOJIOTHYECKHUX MPOIIECCOB
OpU pelIeHUH Y4eOHO-TPAKTUYECKUX 3aJlad; ONTHYECKHE CXEMBI JJIS MOCTPOCHUS
U300paKeHUH B MJIOCKOM 3€pKajie U coOMparonieil JInH3e;

° OPUBOAUTL  IPUMEPBI/HAXOAWTh  MHPOpPMALMIO O  MpUMEpax
MPAKTUYECKOTO KCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEIHEBHOW >KH3HU IS
obecrieueHUs: OE30MACHOCTU TMpPU OOpalleHUH ¢ MNPUOOpaMu M TEXHUUYECKUMU
YCTPOICTBAMHU, COXPAHEHHS 3IO0POBbS M COOJIOJICHHS HOPM 3KOJOTUYECKOTO
NOBEJCHUS B OKPY’KaIOIIEH Cpeae;

° OCYIIECTBIISITh MOUCK HH(OpMAIMU (PUINYECKOTO COJIEPKaHUSA B CETH
WNuTepHer, camMocToATenbHO (OpMYyIUpPYsl TMOUCKOBBIM 3ampoc, HAaXOJIUTh MYTH
OTIpEJICICHHs] JJOCTOBEPHOCTH TMOJYYeHHOW HH(POpMalUU Ha OCHOBE HMEIOIIUXCS
3HAHUU U JONOJHUTEIbHBIX UCTOYHUKOB;

° UCII0JIb30BATh npu BBIITOJIHEHU U y4eOHBIX 3a1aHui
HAYYHO-TIONMYJISIPHYIO  JHUTEpaTtypy  (U3HUYECKOrO  COJAECp)KaHUs, CIPAaBOYHBIC
Marepuaibl, pecypchl cetd «HHTepHeT»; BlaaeTh NpUEMAMH KOHCIEKTHPOBAHUS
TEKCTa, TpeoOdpa3zoBanHus HH(OOPMAIIUU U3 OJHON 3HAKOBOUW CHCTEMBI B IPYTYIO;

° co37aBaTh COOCTBEHHbBIE TUCHMEHHBIE M YCTHBIE COOOIIECHNUS Ha OCHOBE
uHpOpMAIIMM U3 HECKOJIbKMX HCTOYHUKOB (DU3UYECKOTO COJEpKaHUS, MyOTUIHO
MPEACTABIATh PE3YIbTAThl MPOEKTHOM MJIM UCCIEA0BATENbCKON AESATEIbHOCTH; MPH
3TOM TPaMOTHO MCIIOJb30BaTh W3YYCHHBIM MOHATUMHBIA aImapar Mu3y4aemMoro
paznena (U3MKA U COMNPOBOXKIATh BBICTYIUIEHHWE MpE3eHTalHel ¢ y4E€ToM
0COOCHHOCTEN ayJUTOPUN CBEPCTHUKOB.

CHEHI/Ia.H BHbIC PE3YyJIbTAaThI:
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° BJIQJICHUE 3PUTEIBHO-OCA3ATEIbHBIM CIIOCOOOM  OOCIEeNOBaHUSI U
BOCHPHSTHS LIBETHBIX WJIM YEPHO-OENbIX (KOHTPACTHBIX) peabeHBIX M300paKEeHUM

(wumrocTpauii, cXeM, MAaKeTOB, YEepPTEXHbIX PHUCYHKOB, TIpaQUKOB U T.IL.).
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TEMATHYECKOE INTAHUPOBAHME 110 ITIPEIMETY «®U3UKA»

8 kiacc (68 4.)

Temaruyeckuii
0JI0K, TeMa

OcHoBHOE€ CoacpKaHue

OcHOBHBIE BH/IbI 1eSITEJILHOCTH
o0yuaromuxcst

Paznen 1. ®usuka u e€ posib B NO3HAHUM OKPY Karomero mupa (6 4.)

®du3uKa — HayKa
o mpupoje. (2 4.)

®usuka — Hayka o mnpupofe. fBneHus npupoxasl. Pusnueckue
SIBJICHUS: MEXaHWYECKHE, TEIJIOBBIEC, DIEKTPUYECKHE, MArHUTHBIE,
CBETOBBIE, 3BYKOBBIE.

BBISIBJICHHE  pa3ivuuil  MexIy  (QU3HYeCKUMH U
XUMHUYeCKUMH rnpeBpatieHusmMu (MC — xumus);

pacrio3HaBaHue U KinaccuuKamus (PU3NYECKUX SBJICHHM:
MCXaHNYCCKUX, TCIIJIOBBIX, SJICKTPUUCCKUX, MArHUTHBIX U
CBETOBBIX;

HAOJIOJIEHHE C IOMOIIBI0O COXPAaHHBIX aHAJIM3aTOPOB U
onMcaHue (PU3NUECKUX SIBICHUM.

Pusnueckue
BEJIMYUHEIL. (2

9.)

dwusndeckue BEIWYHHBL.
dusnueckue PUOOPHI.
MexayHapoaHasi CHCTEMa €TMHHII.

N3mepenne  usnyueckux
[Torpemnocts

BEJTUYMH.
WU3MEPEHUN.

OTpeeNieHue IIeHbl JAENEHUS IIKalbl HM3MEPUTEIHHOTO
npubopa, H3MEpPEeHHE JIMHEWHBIX pa3MepoB Tel U
MIPOMEXKYTKOB BPEMEHH C YUETOM MOTPEITHOCTENH;

U3MepeHne 00bEMA KUAKOCTH M TBEPIOTO Tea,

U3MEpEHUE TeMIepaTypbl MPU MOMOIIHM >KUIKOCTHOTO
TEPMOMETpA U JaTYuKa TEMIEPaTyphl;

BBITOJIHEHHE TBOPYECKUX 3aJlaHH MO MOMCKY CIIOCO00B
U3MEPCHUS HEKOTOPBIX (PHU3UYECKUX XaPAKTCPUCTHK,
HampuMep:  pa3MepoB  Mallbix  00BEKTOB  (BOJIOC,
MIPOBOJIOKA), yIAIEHHBIX 00BEKTOB, OOJIBIITUX
paccTOSIHUMN, MaIIbIX TPOMEKYTKOB BPEMEHH;

o0cyXJIeHUE MpeiaraéMbIX CIIOCOOOB.

EcrectBenHOHay

Kak ¢u3uka m apyrue ecTecTBEHHbIE HAayKU H3YYalOT HPUPOLY.

BBIIBMKCHHUEC THIIOTE3, O6T>$ICH$II-OH_II/IX IIPOCTBIC ABJICHUA,
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YHBIA METOJ
no3HaHus. (2 4.)

EctecTBeHHO-HayYHBIH METO/ TO3HAHUS: HAOIIOAEHUE C TIOMOIIBIO
COXPAaHHBIX AaHAJIM3aTOPOB, IIOCTAaHOBKAa HAy4YHOIO BOIIPOCA,
BBIIBU’KCHHUEC THUIIOTE3, OKCICPHUMCHT IIO0O IPOBCPKE THUIIOTE3,
oObsicHeHne HabmogaemMoro sBieHus. Omnwcanue (GU3NIECKUX
SIBJICHUH C TIOMOLIBIO MOJICIICH.

HaanMep: HO‘-IeMy OCTaHaBJINBACTCA I[BI/DKyIJ_IeCCSI 110
TOPU30HTAIIBHOW MOBEPXHOCTH TEJO; MOYEMY B JKAPKYIO
IOr0J1y B CBETJION OJIE¥K/IE MPOXJIAIHEN, YEM B TEMHOM;

IpeI0KEHUE CIIOCOOOB MPOBEPKU TUIIOTE3;

IPOBEJCHUE HCCIEAOBAaHUA II0 IPOBEPKE KaKOH-1100
TUMOTE3bl, HANpUMep: JaIbHOCTh TOJETa MIAPHKA,
NYLIEHHOTO TOPU30HTAJILHO, TeM OoJiblle, yeM Oosblle
BBICOTA ITyCKa;

MOCTPOCHUE MPOCTEHIINX MojeNel (PU3UIECKUX SBICHUN
(B BHJE PUCYHKOB, alllUIMKalHi, peabedHbIX PUCYHKOB
WIH CXeM), HarpuMmep najieHue MpeaMeTa;
NPSIMOJIMHEITHOE PAaCIIPpOCTPaHEHHE CBETA.

Paszpnes 2. IlepBoHayaibHbIe CBEICHUA 0 CTPOEHUM BelecTBa (S 4.)

Crpoenue
BemecTna. (1

9.)

ATOMBI W MOJIEKYNBI, UX pa3Mepbl. ONBITHL, JOKa3bIBAIOIIHME
JMCKPETHOE CTPOCHHE BELIECTBA.

® Ha6J'IIO,I[eHI/Ie C IIOMOHIBIO COXpPaHHBIX AaHAJIMW3aTOPOB U

WHTEPIpPETAsl  OMBITOB,  CBHJACTEILCTBYIONUX 00
ATOMHO-MOJIEKYJIIPHOM CTPOEHUHW BEIECTBA: OMBITHI C
PacTBOPEHUEM PA3JIMYHBIX BEIIECTB B BOJIC;

OIICHKa pa3MepOB aTOMOB U MOJICKYJI C HCIIOJIb30BaHUEM
dororpaduii, TMOJY4ECHHBIX HAa AaTOMHOM CHIJIOBOM
Mukpockore (ACM), uinu Moaenei;

OIIPCACIICHUC PAa3MEPOB MAJIbIX TCII.

JIBH>KEHHE

H
B3aMMOJICHCTBHU
€ YaCTHI]
BelecTna. (2

JIBrxeHue yactull BeuecTtBa. CBsA3b CKOPOCTH JBUKEHHUS YACTHUIL C
TEeMIIEPaTypOu. bpoynosckoe JIBUKCHHUE. Huddysus.
B3anmoneiicTBue 4yacTULl BEMIECTBA: NPUTSIKEHUE U OTTAJIKUBAHMUE.

Ha6J'II-O,I[eHI/Ie C MOMOIIBIO COXpPAHHBIX AHAJIU34aTOPOB H
00BICHEHHE 6p0}IHOBCKOFO ABMOKCHUA W ABJICHUA

b dys3uu;

MMpoOBCACHUC U OOBSICHEHHE OIBITOB IO Ha6J'IIOI[CHI/II-O
TCIIJIOBOT'O paClIuPCHUA I'a30B;
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9.) MPOBEJICHUE M OOBSICHEHHE OTIBITOB 110 OOHAPYKSHHUIO CHII
MOJIEKYJIIPHOTO MIPUTSKEHUS U OTTAIKUBAHUS.

ArperartHbie ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTEU U onucaHue (C HCHOJB30BAaHUEM IIPOCTBIX MOJIENEH)

COCTOSIHUS TBEPABIX  (KPUCTAUIMYECKUX)  TeJl.  B3auMOCBsI3b  MEXIY OCHOBHBIX Pa3JIMuUUi B CTPOEHUHU Ta30B, KHUIAKOCTEH W

BelecTna. (2

9.)

CBOWMCTBAMHM BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUSIX U UX
ATOMHO-MOJIEKYJIIPHBIM ~ cTpoeHueM. (OCOOEHHOCTH arperaTHbIX
COCTOSIHUM BOJIEI.

TBEPJIBIX TEI;

00BSICHEHHE MAJION CKMMAEMOCTH KUIKOCTEH M TBEPIBIX
TeJ, OOJIBIION CKMMAEeMOCTH Ia30B;

0o0bsicHEeHHEe coxpaHeHHs (QOpMbI TBEPABIX Tel U
TEKY4YECTH KUIKOCTH;

MMPOBCACHUE OIIBITOB, MAOKAa3bIBAIOIIUX, YTO B TBép}IOM
COCTOSIHMM BOJIbl YaCTHIIBI HAXOJATCS B CPEITHEM JaJIbIIe
JIPYT OT Jipyra (TUIOTHOCTh MEHBIIIE), YEM B )KHIKOM;

YCTAHOBIICHHE B3aWMOCBSI3M MEXKIY OCOOCHHOCTSIMH
arperaTHbIX COCTOSTHHI BOJIbI M CYIIIECTBOBAaHUEM BOHBIX
oprann3moB (MC — Guosorusi, reorpadusi).

Paznen 3. /IBu:kenue u B3aumopaeiicreue teua (21 4.)

Mexannueckoe
nBwkeHue. (3

9.)

Mexanuyeckoe JBUWKeHHE. PaBHOMepHOE U HEpaBHOMEPHOE
nsuxkeHne. CkopocTb. CpemHsii CKOPOCTh MpPU HEPAaBHOMEPHOM
nBUKEeHUH. Pacy€T myTu u BpeMeHH IBUKEHUSI.

HCCIICAOBAHUEC PABHOMCPHOI'O JABMXKCHHA U OIIPCACICHUC
€0 IIPU3HAKOB;

Ha6J'II-O,I[eHI/Ie C IIOMOIIbIO COXpPAaHHBIX AHAJIMN3ATOPOB
HCPABHOMCPHOI'O ABHUXKCHHA U OIIPCACIICHUEC €TO OTJIMYNH
OT paBHOMCPHOTO ABUIKCHUA,

pemieHue 3aJ4a4 Ha ONpCACIICHUC IIYTH, CKOPOCTHU U
BPEMCHU PAaBHOMCEPHOI'O IBUKCHU,
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aHanmu3 rpaduKOB 3aBHCUMOCTH HYTH U CKOPOCTH OT
BpPEMEHH.

HNuepuus,
Macca,
TJIOTHOCTS. (4

9.)

SIBnenue wuHepuuu. 3akoH HHepuuu. B3anmMopeilcTBue Ten Kak
IIpUYMHAa M3MEHEHMsI CKOpPOCTHM [BWXKEHMsS Tein.Macca kak Mepa
uHepTHOCcTH Tena. [lnoTHocTs BemecTBa. CBS3p IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B €IMHHIIE 00BbEMA BEIIECTBA.

00BsiCHEHUE u MIPOrHO3UPOBAHUE ABJICHU,
00YyCIIOBJICHHBIX MHEPLMENH, HApUMEp: YTO MPOUCXOIUT
IpU TOPMOXKEHUU WM PE3KOM MaHEBpEe aBTOMOOMII,
MOYEMY HEBO3MOXHO MTI'HOBEHHO IMPEKPATUTh IBM)KEHHE
Ha BEJIOCUIIE/IE WIN CAMOKaTe U T [I;

MPOBEICHUE M aHajdu3 OIBITOB, JEMOHCTPUPYIOIINX
W3MEHEHUE CKOPOCTH JIBM)KEHHUSI Tela B pe3yJibTaTe
JICWCTBUA HAa HETO JIPYTUX TEN;

peIlIeHre 3a/1a4 Ha ONpE/ICIICHUE MacChl TeNa, ero 00béMa
Y IJIOTHOCTH;

MPOBEJCHNE W aHajJu3 OIBITOB, JEMOHCTPUPYIOIINX
3aBHCHUMOCTh M3MEHEHHS CKOPOCTH Teja OT €ro Macchl
IIPU B3aUMOJICHCTBUU Tell;

HN3MEPCHHUE MACChI TCJIa pa3IMYHbIMU CHOCO6aMI/I;

ONpCACIICHUEC IINIOTHOCTHU TEJIa B PE3YIbTATC U3MCPCHUA
€ro Maccol 1 00béMma.

Cuna. Bune! cui.
(14 49.)

Cuna xak XapakTepuCTHKa B3auMozaencTBusa Ten. Cuna ynpyrocrtu
n 3akoH ['yka. M3mepeHue cuibl C IMOMOILBIO JUHAMOMETpA.
SIBneHue TATOTEHMS M cuia TshkecTH. Cuila TSDKECTH Ha JAPYrux
ma"erax. Bec tena. HeBecomocTs. CrokeHue cuil, HalpaBIeHHbIX
1o oAHoM npsamMoil. PaBHozelcTBytomas cun Cuna tpenus. Tpenue

HU3YUCHUC B3aUMOJCUCTBUS Kak IIPpUYXHBI HU3MCHCHUA
CKOpPOCTH T€Jia UJIHU €TI0 ,Z[e(bOpMaI_[I/II/I;

ONHMCaHWE PEATbHBIX CHUTYallMd B3aUMOJCUCTBUS TEN C
MIOMOIIIBI0 MOJIeNie, B KOTOPBIX BBOJUTCS TOHATHE U
M300paXKeHNE CUJTBI;
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CKOJIbXKEHUS U TPEHUE MOKOsA. TpeHue B IpUpoae U TEXHUKE.

U3y4EHUE CUJIBI YIIPYTOCTH;

UCCIICIOBAaHUE 3aBUCHUMOCTH  CHJIBI  YIIPYIOCTH  OT
YIJIMHEHHUsS] PE3WHOBOrO IIHypa WM MPYXKHUHBL (C
MOCTPOEHHUEM TpaduKa);

AHAJIN3 IMPAKTHYCCKUX CHTyaHHﬁ, B KOTOPBIX MPOABIIACTCSA
JeMCTBUE CUJIBI YIIPYTOCTH (YIPYrocTh Ms4a, KPOCCOBOK,
BETOK JIepeBa U JIp.);

AQHAJIN3 CHUTYAllHi, CBS3aHHBIX C SBICHUEM TSATOTCHHSL.
OObsicHeHWe  OpOMTAIBHOTO  JBW)KEHHUS  IUIAaHET C
WCII0JIb30BAHUEM SIBJICHHUS TATOTCHHS W 3aKOHA WHEPIIUU
(MC — actpoHOoMHS);

M3MEpEHHE Beca Tela ¢ IOMOIIBIO ITMHAMOMETPA;
000CHOBAHHE ATOTO CIOCO0A U3MEPCHHS;
aHaAJIM3 ¥ MOJICITUPOBAHUE SIBJICHUS HEBECOMOCTH;

OKCIICPUMCHTAJIBHOC IMOJIYYCHUC ITpaBHJIa CIOXCHUSA CHUII,
HaITpaBJICHHBIX BOOJIb O,Z[HOfI IIpsIMO;

OIpCACIICHNEC BEIMYUHBI paBHOHeﬁCTBYIOHICﬁ CHIJI;

W3Y4YCHUE CHJIbI TPEHUS CKOJBKECHHS W CHJIBI TPEHUS
MTOKOS;

HCCIICAOBAHUEC 3aBUCUMOCTH CUJIbI TPCHUA OT BCCa TCJIa U
CBOMCTB TPYIIUXCA HOBerHOCTCﬁ;

aHaJIn3 IMMPAKTHYCCKUX chyauHﬁ, B KOTOPBIX IIPOABIIACTCA
JIENCTBUE CHIIBI TPCHUS, HUCIOJB3YHOTCH CrocoObr  eé
YMCHBIICHUA WA YBCIWYCHUA (KaTaHI/Ie Ha JIbIXKax,
KOHbKAaX, TOPMOXKCHUC aBTOMO6I/IJ'IH, HCIIOJIb30BAHUC
MNOAIIHUITHUKOB, ITIJIaBaHUEC BOJHBIX )XKMBOTHBIX H I[p) (MC
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— OuoJsorus);

pelIeHue 3a/1a4 ¢ UCIOIb30BaHUEM (OpMYI Al pacuéra
CUJIBI TSDKECTH, CUJIBI YIIPYTOCTH, CUJIbI TPEHUS.

Pa3nen 4. /laBjienue TBEPABIX TeJl, dKUAKOCTeH U ra30B (21 4.)

JaBnenue. HaBnenue. CrocoObl yYMEHBIIEHHMS] U YBEIUYEHMsI [aABJICHMS. | ® aHAIU3 U  OOBSICHEHHE OIBITOB U  IPAKTUYECKUX
IIepenaua JlaBnenue ra3a 3aBUCHMOCTb JaBJ€HHMsS raza oOT oObéMa H CUTYallMi, B KOTOPBIX MPOSIBIISAETCS CUJIa IaBJICHHUS,
JaBJICHUS temneparypel.  Ilepemaua  npaBneHuss  TBEPABIMU  TeJamH,
N e 000CHOBaHHE CMOCOOOB YMEHBIIEHUS U YBEJIUYCHUS
TBEPABIMU KUAKOCTAMU U razamu. 3akoH [lackang. IIneBMaTmueckue
JTaBJICHUSI;
TeJlaMH, MalInHBbI.
KUIOKOCTAMHU U ® N3y4YCHHE 3aBHCHUMOCTH [JIaBJICHHS Ta3a OT o0bémMa u
razamu. (3 4.) TEeMIIEpaTyphbl;
® u3yueHue OCOOCHHOCTEH mepenadd JaBJieHHs] TBEPABIMU
TeJIaMU, KUAKOCTSIMU U razamy;
® O00OCHOBAaHHWE pE3YIbTATOB OMBITOB OCOOECHHOCTSIMU
CTPOEHHUS BEIECTBA B TBEPJIOM, JKUAKOM U raz000pa3HOM
COCTOSIHUSAX;
® SKCIEPUMEHTAIBHOE 10Ka3aTeNIbCTBO 3akoHa [lackains;
® pellleHHe 3a/1a4 Ha pacuéT JaBJIeHus TBEPAOTO Tea.
JaBneHue 3aBUCUMOCTh JIaBJICHUS JKUAKOCTH OT TIyOMHBI MOTPYKEHUS. ® CCIIEJIOBAHNE 3aBUCUMOCTH JABICHHUS JKUAKOCTH OT
KUAKOCTH. (5 u.) | ['mapoctarnyeckuit mapanokc. CooOwaromuecst  COCyIbl. [J1yOUHBI TOTPYKEHUSI U TUIOTHOCTHU YKUIKOCTH;
I'uapaBaruecKkue MEXaHU3MBbI.
® Ha0JIOJICHHE C IIOMOIIBIO COXPAHHBIX aHAJINW3aTOPOB C
IIOMOIIbI0 COXPAHHBIX AHAJIU3aTOPOB U OOBICHEHHE
TUAPOCTATUYECKOTO  Iapajiokca Ha OCHOBE 3aKOHA
ITackans;
® 13y4eHHUe COOOIIAIOUINXCS COCYI0B;
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pelIeHue 3a/1a4 Ha pacy€T JAaBJICHUS KUIKOCTH;

00BsICHEHME TpPUHIMNA JEUCTBUS  THAPABIMYECKOTO
npecca;
aHWIMN3 U  OOBACHEHUE MPAKTUYECKUX  CUTYyalUH,

JEMOHCTPUPYIOIIUX IPOSIBICHUE JABICHUS KUAKOCTU U
3akoHa [lackans, Hampumep MpOLECCOB B OpraHu3Me MpH
ri1y0okoBogHOM HbIpsiHuU (MC — Ouosiorus)

ATtMmochepHoe
nasneHue. (6 4.)

Atmocdepa 3emnum u  armochepHoe  gaBieHue. llpuuunbl
CYyLIECTBOBaHMS BO3AYIIHON 000m0uku 3emiu. OnblT Toppuueniu
N3mepenue armocdepHoro napieHus. 3aBUCUMOCTh aTMOC(HEpPHOro
JIaBJICHUS OT BBICOTHI HaJ ypoBHEM Mops. [Ipubopsl ans nzmepenus
aTMOC(hepHOTO TaBJICHHS.

AKCIIEPUMEHTAIIEHOE 0OHapyXeHHE aTMOc(epHOTo
JaBJIeHUs AHAU3 U 00BSICHEHHE OTIBITOB U MPAKTUYECKUX
CUTyalWii, CBSI3aHHBIX C JCWCTBHEM aTrMochepHOro

JIABJICHNS,

0OBsSICHEHHE CYIIECTBOBaHMsS artMochepsl Ha 3emiie U
HEKOTOPBIX IUIAHETaX WIM €€ OTCYICTBUSA Ha IpYyrux
mianetax u Jlyaue (MC — reorpadusi, acTpoHOMUS);

OOBSICHEHWE WM3MEHEHHsI IUIOTHOCTH aTMocdepsl ¢
BBICOTOH W 3aBUCHMOCTH aTMOC()EpPHOTO JaBICHUS OT
BBICOTHI;

pelleHre 3aa4 Ha pacy€T aTMOC(epHOro aBICHUS;

U3y4eHHUeE yCTpoiicTBa GapomMeTpa-aHepoua.

JeicTBHe

XKUJKOCTH U rasza
Ha NOTPYKEHHOE
B HUX Teno. (7 4.)

JleiicTBHe KUAKOCTHU W Ta3a Ha TMOTPYKEHHOE B HHUX TeJoO.
BrrtankuBaromias (apxumesnona) cuia. 3akoH Apxumena [lnaBanue
ten. Bo3nyxomnnaBanue.

OKCIICPUMCHTAJIbHOC O6H3py>KCHI/Ie JEUCTBUS )KUIKOCTH U
ra3a Ha HOF}T)Y)KéHHOG B HUX TCJIO,

OIIPCACIICHUC BBLITAJIKUBAIOIIECH CHJIBI, HeﬁCTBYIOHleﬁ Ha
TCJI1O0, HOFp}I)KéHHOG B XKHJKOCTb,

IpOBE/IEHUE M OOCY)XJIEHHE ONBITOB, JEMOHCTPUPYIOLINX
3aBUCHMOCTD BBITAJIKUBAIOIICH CHIIBI, NEUCTBYIOILIECH Ha
TEJIO B XKHMJIKOCTH, OT 00bEMA MOTPY>KEHHON B KHUJIKOCTb
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4JacTu TCJIa U OT IIJIOTHOCTHU )KHUAKOCTH,

® uCCIEI0BAHUE 3aBUCHMOCTH Beca Tella B BOJE OT 00bEMa
HOTPYKEHHOU B )KUJKOCTh YaCTH TEJIA;

® peuieHUE 337ad Ha IPUMEHEHHE 3aKkoHa Apxumena u
yCIIOBUS IIJIaBaHUS TEJ;

® KOHCTPYMPOBAHHUE apeoMeTpa WIM KOHCTPYHMPOBAHHE
JIOJIKU U OTIpEZICNIEHNE €€ TPY30II0AbEMHOCTH.

Pa3nen 5. PaG6ora u MmomHocTh. JHeprus (12 4.)

Pa6orta n Mexannyeckasi pabota. MOITHOCTb. ® HKCIEpUMEHTAIbHOE ONpeieTIeHNe MEXaHNUYeCKOH paboThI

MOIIHOCT®. (3 CUJIBI TSDKECTU IIPU MAJCHUU Tejla U CUJIbl TPEHHUs IIpU

q.) pPaBHOMEPHOM TEpEeMEIIEHHH Tejla MO TOPH30HTAIHHON
MIOBEPXHOCTH;

® pacyéT MONIIHOCTH, pPa3BUBAEMOW TMpU TOABEME MO
JIECTHULIE;

® pelleHWe 3amad Ha pacyéT MEXaHWYeCKOW paboOThl U

MOIIHOCTH.

[Ipocteie [Ipocthie MexaHuU3Mbl: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. | ® OIpe/AeieHHE BHIUTPHINIA B CUJIE MPOCTHIX MEXaHU3MOB Ha
MEXaHU3MBL. (5 [IpaBuio paBHOBecHSI. npUMepe pbluara, MOJBUKHOTO U HETOABMKHOTO OJIOKOB,
9.) HAKJIOHHOM IUIOCKOCTH;

Prruara. HpI/IMCHeHHe IIpaBujia pPaBHOBECHUA pbIdara K 6J10Ky
«30710TOE IIpaBUJIO» MCXAaHUKH. KHIL IMPOCTBIX MCXAaHHU3MOB. ® JICCIICIOBAHHNC YCIOBHA PAaBHOBECCHUA phbIyara,

HpOCTLIe MCXaHU3MBbI B 6BITy U TeXHUKE. PpIyaru B Tene 4yeiaoBeKa. o
® 06Hapy>1<eHHe CBOUCTB IPOCTBIX MCXaHU3MOB B

pa3IMYHBIX ~ MHCTPYMEHTaX W MPHUCIOCOOJICHHSX,
UCIIOJIb3YeMbIX B OBITY M TEXHUKE, a TaKKe B JKUBBIX
opranm3max (MC — 6uosorus);

® DKCICPUMCHTAJIBHOC JTO0Ka3aTCIbCTBO PaBCHCTBA pa60T
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Ipyu TPpUMCHCHUU IIPOCTBIX MCXaHNU3MOB,
onpenenenue KII/] HakIOHHON MIOCKOCTH;

pelieHue 3aaad HAa NPUMEHEHWE IIPaBUJIa PAaBHOBECHUS
ppraara n Ha pacuér KII/{

Mexannueckas
sHeprus. (4 4.)

Kunernueckas um noreHuuanbHas 3Heprus. [IpeBpaineHue ogHOTO
BHUJIa MEXaHWYECKOM HSHepruu B JApPYrol. 3aKOH COXpAHEHUS H
W3MEHEHUs SHEPTUH B MEXAHUKE.

JKCIIEPUMEHTAIILHOE onpeAcIieHue W3MEHECHUS
KUHETUYECKON M MOTEHUUAIBHOW SHEPruU Teja MPH €ro
CKaThIBAaHHH MO HAKJIIOHHOM IUIOCKOCTH;

(GopMyaHpOBaHHWE Ha OCHOBE HCCICIOBAaHHS 3aKOHA
COXpaHCHUA MEXaHUYECKOU OHEPIuu,

o0cyxJieHHe TpaHUl] TPUMEHUMOCTH 3aKOHA COXpaHEHUs
SHEpIuy;

pellieHre 3a7ad C UCIOJb30BAaHUEM 3aKOHA COXpaHEHUs
SHEPruu

PezepBHoe Bpemst. (3 4.)

9 kaacc (68 4.)

TemaTnuecKuii
0J10K, TeMbI

OcHoOBHOE coiep:KaHue

OcHoBHbIE BHIDLI 1eATeILHOCTH
00y4aromuxcs

Pa3znea 6. TenioBbie siBiienus (32 4.)

Crpoenue |
CBOICTBaBeIIECTBA
.(74)

CTpOGHI/Ie BCIICCTBA. OHBITBI, JOKa3bIBAOIIUE ATOMHOC CTPOCHUC
BellecTBa. TemioBoe ABMKEHHE aTOMOB U MOJICKYII. EpOYHOBCKOC
JABMOKCHUC. I[I/I(I)(I)YI%I/IH B Ta3ax, XHIAKOCTAX MW TBCPIAbIX TCJIax.
Bzaumoaelicteue qacTuIg BCIICCTBA. Ar peraTHbIC COCTOsAHHA
BelecTBa. Moenu CTPOCHUSA TBCPABIX TCII, JKMIKOCTEH M Ta30B.
OObBsICHECHUE CBOICTB rasos, JKHIKOCTEH M TBCPABIX TCJI Ha OCHOBC

® Ha6J'II-O,I[eHI/Ie C IIOMOIIBIO COXPAaHHBIX aHAJIU3aTOPOB C

IMOMOIIBIO COXPAHHLIX AHAJIM3AaTOPOB W HWHTCPIPCTAINA
OIIBITOB, CBUACTCILCTBYIOLINUX 00 ATOMHO-MOJICKYJISIDHOM
CTPOCHHU BCUICCTBA: OIBITHI C PACTBOPCHUCM DPA3JINYHBIX
BCIICCTB B BOJC,

® DPCIICHHC 3a1a4 110 ONCHUBAHHUIO KOJIMYECCTBA aTOMOB HJIN
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MOJICKYJIAPHO-KUHCTUYCCKUX HpeHCTaBHCHHﬁ.

MOJIEKYJ B €JUHULIE 00bEMA BEIIECTBA;
OIICHKA yOeIUTETbHOCTH 3TUX 000CHOBAHMUH;

oObsACHEHHE OpOYHOBCKOTO JIBMKEHUS, SIBJICHUS
muddy3um;

O00BSCHEHUE OCHOBHBIX pAa3JIMYUN B CTPOEHUH Ta30B,
JKAJKOCTEN U TBEPABIX TEIl;

MMPOBCACHUE OIIBITOB II0 BbIpAIIMBAHWIO KPHUCTALJIOB
MOBAPEHHOM COJIM WJIM caxapa;

poBeJeHNE U OOBSCHEHUE ONBITOB, JTEMOHCTPUPYIOIIKUX
KalWIISPHBIE SIBJICHUS U SIBJIEHUE CMAauyUBaHUs,

0OBbsICHEHHE  POJM  KaNMWUISPHBIX  SBJICHWA  JJis
MOCTYIUIEHUsT BOAbI B opranu3m pactenuit (MC —
OmoJIorHs);

Ha6J'IIO,I[eHI/I€ C IIOMOHIIBIKO COXpPaHHBIX aHAJIMU3aTOPOB C
IMOMOIIIBIO COXPAHHBIX AHAJIMU3ATOPOB, IMPOBCACHUE U
OOBSICHEHHE OILITOB IO Ha6.]'IIOI[eHI/IIO TCIIJIOBOT'O
pacmiupCHUA ras3oB, )I(H,HKOCTCﬁ n TBépI[bIX TECII,

00BsiCHEHUE COXpaHEeHUsS 00bEMA TBEPABIX TEN, TEKY4eCTH
KUAKOCTU (B TOM 4YHCIE, Pa3HUIBl B TEKYy4eCTH s
pa3HBIX )KUJIKOCTEH), JaBJICHUS Ta3a;

MMPOBCACHUEC OIIbITOB, ACMOHCTPHPYIOIINUX 3aBUCUMOCTb
JaBJICHUSI BO3AyXa OT €To 00BéMa H HarpCBaHus WA
OXJIaAXACHUA,

aHaJIM3  IPAKTUYECKUX  CUTYyallud, CBSI3aHHBIX CO
CBOMCTBAaMHM I'a30B, KUJIKOCTEN U TBEPABIX TEIL.
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TenoBsie
npoueccsl. (23

q.)

Temneparypa. CBsi3b TeMIepaTrypbl €O CKOPOCTBIO TEIIOBOTO
IBIOKEHUS dacTull.Buyrpennsist sneprus. CrnocoObl H3MEHEHHS
BHYTPEHHEI JHEpruM: TeIUionepeaaya M COBEPIIEHHE pPadOTHI.
Bunel TEeIUIoNepeiaun: TEIIONPOBOJHOCTD, KOHBEKIINS,
n3nydeHne.KonmmuectBo  TEmIOTh.  YJAElIbHAasA  TEIJIIOEMKOCTh
BeleCTBA. TemIooOMEH U TEIJIOBOE paBHOBECUE. YpaBHEHUE
TeroBoro OanaHca.llnaBieHne U OTBepAEBaHNE KPUCTAIUIMUECKUX
BELECTB. YenbHas TeruioTa IuiaBieHus. IlapooOpasoBanue u
koHneHcanus.  Mcmapenme  Kunenwme.  YpaensHas — temiora
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT
aTMocdepHoro naBieHus. BiaxHocTh Bo3yxa. DHEprus TOIIUBA.
VYaenpHas temnota cropaHus. I[IpuHIUNBl pabOThl  TEIUIOBBIX
neurareneit. KIIJ[ tenmnoBoro asuratens. TemjaoBble ABUTATENH U
3alMTa OKPYXKAIoLEH Cpelpl. 3aKOH COXPAaHEHMSI U IPEBPAILCHUS
SHEPrUu B MEXaHUYECKHUX U TEIJIOBBIX MPOIIECCaX.

000CHOBaHME ITPABWII UBMEPEHMSI TEMIIEPATYPHI;

CpaBHEHHE pAa3JIMYHBIX CIIOCOOOB M3MEpPEHHsI M IIKaJl
TEeMIIEpaTyphbl;

HAOJIIOJICHUE C TIOMOIIbI0 COXPAHHBIX AHAJIU3aTOPOB C
MIOMOUIBI0 COXPAHHBIX aHAJIM3aTOPOB M OOBSICHEHUE
OTBITOB, JEMOHCTPUPYIOIIUX W3MEHEHHE BHYTPEHHEN
SHEpPruM Tejla B pe3ylnbTare Teruionepenadyn M padoTsl
BHEILIHUX CUII,

HaOJIIOZICHHE C TIOMOIIBIO COXPAaHHBIX aHAIM3ATOPOB C
MOMOIIBI0 COXPAaHHBIX AaHAIM3AaTOPOB U OOBSICHEHUE
OTBITOB,  OOCYXJECHHME  MPAKTHUYECKUX  CUTYaIuH,
JEMOHCTPUPYIOIINX PAa3IUYHbIE BHJbl TEIUIONEpPEIAYN:
TEIJIONPOBOIHOCTh, KOHBEKIUIO, U3ITyYCHHE;

WCCJICIOBAaHUE SIBJICHUS TEIJIOOOMEHA MpPU CMEIIMBAaHUHU
XOJIOJTHOW U TOPSTYEH BOJIBI;

HaOJNIOZICHUE C TIOMOIIBIO COXPAaHHBIX AaHAIM3ATOPOB
YCTaHOBJICHHUS TEIJIOBOTO PAaBHOBECHS MEXKIY TOpsSYeH u
XOJIOJHOM BOJIOM;

ompeneneHue  (M3MEpeHHE)  KOJIMYECTBA  TEIUIOTHI,
MOJIYYEHHOTO BOJOM TMpH TEMJIO00OMEHE C HarpeTbiM
METATTNYECKUM LIUITUHAPOM;

ompeneneHue (M3MEpEeHUE) YIACIbHOW TEIIOEMKOCTU
BEIIECTBA;

pemieHueC 3aia4, CBA3aHHBIX C BBIYUCIICHUCM KOJINYCCTBA
TEIUIOTHI U TEINIOEMKOCTH npu TCHJ'IOO6MCHC;

aHaJlIn3 CI/ITyaI_II/Iﬁ MMPaKTUICCKOTO HUCIIOJB30BaHUA
TEIIOBBIX CBOMCTB BEIIECTB U MaTCepuajoB, HAIpUMEP, B
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LEeJAX HHEProCcOEPEKECHHS: TEIJION30JISLIMS,
sHEprocoOeperaronme Kpbliy, TEPMOAKKyMYISTOPHI U T 1,

Ha6JIIOIlCHI/I€ C IIOMOHIIBIO COXPAHHBIX aHAJIU3aTOPOB
SIBIICHHI HCIIAapCHHA U KOHACHCAlIUU,

UCCIIEIOBAaHME  IIpolecca  MCIApPEeHUs  Pa3InYHbIX
xuakocted.  OObsICHEHHME  SIBICHMH  HUCHApeHUs W
KOHJICHCAILlUY HAa OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUEHHS;

HaOJIIO/IEHNE C IIOMOIIBIO COXPAHHBIX aHAIU3aTOPOB U
0o0BbsiCHEHHE TIpoliecca KHUIEHHs, B TOM  YHUCIE
3aBHCHUMOCTH TEMIIepaTypbl KUIIEHUS OT JaBJICHUS;

ompeneneHrue (M3MepeHHe) OTHOCHUTETHLHOW BIIAKHOCTH
BO3/yXa;

HAOMIOJIEHNE C TOMOINBIO COXPAHHBIX aHAJIU3aTOPOB
mpolecca IJIaBJI€HHUS] KPUCTAJIMYECKOrO  BEIIEeCTBa,
HaIpuMep, Jb1a;

CpaBHEHHE IPOLIECCOB IIABJICHUS KPUCTAUIMYECKUX Tell
U pa3MSTYeHUs MpU HarpeBaHUM aMOPQHBIX TET;

ompenesieHue (M3MepeHre) yaelbHON TEIUIOThI MIaBIIeHUs
abaa

00BbsSCHEHHE SIBIIEHUM IIaBICHHUS H KpucCTaJluIn3allkii Ha
OCHOBC aTOMHO-MOJICKYJIAPHOI'O YYCHHU,

peIICHUC 3a/iad, CBA3AHHBIX C BBIYHCJICHUCM KOJIMYCCTBA
TCIUIOTBI B ITPOHCCCAX TCIUIOICPCAAUU IIPH IUIABJIICHHUN U
KpucCTajlsindalluu, UCIIApCHUHN U KOHACHCAIIUU;

aHaJlIn3 CI/ITyaHI/Iﬁ MPAKTUYCCKOTO IMPUMCHCHUA SIBIICHUI
IJIaBJICHUA U KPUCTAJUIM3AllUH, HAIIPUMEP, IIOJTYUCHHUC
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CBCPXUUCTLIX MAaTCPpHUAIIOB, COJICBAA I'PCJIKA U 1IP.,

aHanmu3 paboThl M OOBSCHEHHE MpPHUHLUNA JeHCTBUSA
TEIJIOBOTO JIBUIaTelIs;

BBIUMCIICHUE KOJIMYECTBA TEIUIOTHI, BBIJIEISIOMIETOCs MPU
CrOpaHuM pa3JInuHbIX BUIOB TorumBa, U KIIJ[ neuraresns;

oOcyxieHne 9KOJIOTUYECKUX MOCJIEACTBUI
UCIIOJIb30BAaHUSl  JIBUraTellel BHYTPEHHEro CropaHus,
TEIUIOBBIX M ruaposnektpocraniuuii (MC — skomorus,
XUMHUS).

Paszges 7. DiiekTpuyeckue 1 MarHuTHble siBjieHus (35 4.)

DJIEKTPUYECKHE
3apsibl.
3apsKeHHbIE
Tela U HX
B3aUMOJEHCTBUE
.(74)

OnekTpuzausa Tel. J[Ba poma  DIIEKTPUYECKHX  3apsiIOB.
B3anmoperictBue 3apspkeHHBIX Tel. 3akoH KynmoHa. Dnekrpudeckoe
noJie. [IpuHumn cyneprno3uuuu 3NiekTpuyeckux noJie. Hocurenn
AJIEKTPUYECKUX  3apsiioB. DJIEMEHTApHBIA  AJIEKTPUUYECKUI
3apsaa.Ctpoenre aroma. IIpoBOAHUKM M AMDIIEKTPUKH. 3aKOH
COXPAaHEHUS ANEKTPUUIECKOTO 3aps/a.

HAOJIIOJICHHE C IOMOIIbBI0O COXPaHHBIX aHAJIU3aTOPOB H
NPOBEJCHNE OMNBITOB IO JJIEKTPU3alUU Tea Tpu
CONPUKOCHOBEHUU U MHAYKIUEH;

HaOJIIOZICHHE C TIOMOIIBIO COXPAaHHBIX aHAIM3aTOPOB W
o0bsicHEHHE B3aUMOJIEHCTBHUS OJJHOMMEHHO 51
Pa3HOMMEHHO 3apsUKCHHBIX TEIT;

00BsICHEHHE IIPpUHIMUIIA HeﬁCTBHH SJICKTPOCKOIIA,

00BsICHEHHE SIBJICHHUI QJICKTPU3AlUN IIpu
COIIPUKOCHOBCHUHU TCII U I/IHIIYKI_[I/IGI\/'I C HCIIOJIb30BaHHEM
3HaHUH O HOCHUTEIAX QJICKTPHUYCCKUX  3apsd/10B B
BCIICCTBC,

paciio3HaBaHHUC U 00BACHEHHE SBICHUI QJICKTpU3alluul B
HOBCGﬂHeBHOﬁ KHU3HU,

Ha6J'II-O,I[eHI/Ie C IOMOHIBIO COXpPAHHBIX AHAJIMU34aTOPOB U
0OBsICHEHHE OIIBITOB, HIUTIOCTPUPYIOIIUX 3aKOH
COXPAHCHUS SJICKTPUICCKOT'O 3apdaa,
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Ha6JIIOI[€HI/Ie C IIOMOIIBKO COXPAHHBIX aHAJIMU3aTOPOB

OIIBITOB 110 MOJACIIMPOBAHUIO CHJIOBBIX JIMHUMN
SJICKTPUYCCKOT'O I10JIA;
HCCICI0BAaHUC HeﬁCTBHﬂ QJICKTPUYCCKOTO IIOJIA Ha

IMPOBOAHUKHU U JUDJICKTPUKHU.

DnexTpuyecKuit
TOK. (22 4.)

DNeKTpUYecKuil TOK. YCIOBHUS CYIIECTBOBAHMS 3JIEKTPUUYECKOTO
TOKa. VICTOUHMKH MOCTOSHHOTO TOKa. J[€MCTBUS 3JIEKTPUUYECKOTO
TOKa (TEIUIOBOE, XUMUYECKOE, MarHUTHOE). DIEKTPUUECKUN TOK B
KUAKOCTAX M Tazax. Onekrpuueckas uenb. Cuna ToKa.
Onekrpuueckoe  HampspkeHue. CONpOTUBIEHHE  MPOBOJHHKA.
VYaenpHOE compoTHUBIEHUE BeniecTBa. 3akoH Oma 11 ydacTka
uenu. [locnenoBatenbHoe W MapajieibHOE — COEAMHEHUE
MpoBOAHNKOB.PaboTa M MOIIHOCTH AJIEKTPUYECKOTO TOKAa. 3aKOH
Jlxxoymsi—JIenna. DeKTponpoBoIKa U MOTPEOUTENN AIEKTPUIECKOM
sHepruu B ObITy. KopoTKkoe 3amblkaHue.

HAOJIOJICHNE C TOMOINBIO COXPAaHHBIX aHAJIN3aTOPOB
pa3IUYHBIX BHUJIOB JCUCTBHS DJIEKTPUYECKOTO TOKa M
OOHApY)KEHHE JITUX BHUJIOB JCUCTBUS B IOBCETHEBHOMU
JKU3HH;

c60pKa 1 UCIIBITAHUC SHGKTqueCKOﬁ IICIIN ITOCTOSTHHOTO
TOKA;

U3MEPEHHE CHIIBI TOKA aMIIEPMETPOM;
U3MEpEHUE IEKTPUUECKOTO HAMPSHKEHUS BOJIBTMETPOM;

MIPOBEACHUE M OOBSICHEHHE OMBITOB, IEMOHCTPUPYIOITUX
3aBUCHUMOCTD AIEKTPUIECKOTO COTIPOTHUBJICHUS
MPOBOJIHUKA OT €ro JUIMHBI, IUIOMIAId IOTEPEYHOTO
CEUYCHHS U MaTepHaa;

UCCJIEIOBaHNE 3aBUCUMOCTHU CHJIBI TOKA, MPOTEKAIOLIEro
yepe3 pe3UCTop, OT CONPOTHUBIEHUS pe3UucTopa U
HANPSDKEHUS Ha PE3UCTOPE;

NpoBepKa MpaBWJIa  CIOKEHHUS  HAmpsDKeHUH  mpu
MOCIIEZIOBATEILHOM COEIMHEHUH JIBYX PE3UCTOPOB;

IMPOBCpKa IIpaBujia I CHJIbI TOKa IIPpH IIapalJICIbHOM
COCANUHCHUHN PE3UCTOPOB;

aHaJlIn3 CI/ITyaI_II/Iﬁ MOCJICA0BATCIIBHOTO U ITapaJlICJIIbHOI'O
COCANHCHUA NPOBOAHHUKOB B JOMAIIHHUX S3JICKTPUYCCKUX
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CETHX;

pelIeHue 3aa4 ¢ UCII0JIb30BaHuEeM 3akoHa OMa u hopmyn
pacuéra IEKTPHUECKOTO COIIPOTHBIICHUS npu
IOCIIEOBAaTEIbHOM ¥ TApayIeIbHOM  COEAWHEHUU
IIPOBOTHUKOB;

oTpeiesiCHE paboTsI ANEKTPUUECKOTO TOKa,
MPOTEKAIOIIEr0 Yepe3 pe3nucTop;

ONpENeNIEHHe  MOILIHOCTH  DJEKTPUYECKOro  TOKa,
BBIJIETIIEMOM Ha PE3UCTOPE;

HCCIIEJOBAHUE 3aBHCHMOCTH CHJIBI TOKAa 4epe3 JIaMIIOUKY
OT HaNpsDKEHHS Ha HEW;

onpenenenue KII/] narpesarens;

UCCIIeIOBaHNE MpeoOpa3oBaHUsl SHEPTUU TMPHU TMOAbEME
rpy3a 3JeKTPOIBUTaTENIEM;

OObSICHEHHE  yCTPOWCTBA W  NpPHHOHWNA  JCHCTBUS
JOMAIIIHUX 3JIEKTPOHArpeBaTeIbHbIX TPUOOPOB;

00BsICHEHHE IMPUYXUH KOPOTKOI'O 3daMbIKaHUS W IIPUHIOHUIIA
HCﬁCTBHH IIJIaBKHX npenoxpaHHTeneﬁ;

pelieHue 3aJad C HUCIOJIb30BaHHWEM 3akoHa Jkoyis-
Jlenna;

Ha6J'II-O,I[eHI/Ie C IIOMOIIbIO COXpPAaHHBIX AHAJIMU3ATOPOB
BO3HHUKHOBCHHA 3JICKTPUUCCKOI'O TOKA B JKUJAKOCTH.
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MaruurtHsie
siBieHus. (6 4.)

ITocTossHable MaruuThl. B3amMojencTBHE MOCTOSHHBIX MAarHHUTOB.
MaruuTHoe moJjie. MarHuTHoe I1oJjie 3eMJIM M €ro 3HadeHHe s
*m3HU Ha  3emsie. OmbiT  Opcrena.  MarHutHOoe — moJie
3JIEKTPUYECKOTO TOKA. [IpUuMeHEeHne 3JIEKTPOMAarHuTOB B TEXHHUKE.
JlelicTBue  MAarHUTHOrO TOJII HAa MPOBOJHUK C  TOKOM.
DNeKTPOABUTATEND IIOCTOSIHHOTO TOKa. Hcnoan3oBanne
AJIEKTPOJIBUTATENEN B TEXHUYECKUX YCTPOUCTBAX M HA TPAHCIIOPTE.

HCCJIE0BAHNE MarHUTHOT'O B3aUMOJICUCTBUSI OCTOSIHHBIX
MarHuTOB;

HN3YUCHHUC MArHUTHOI'O IIOJIA IMOCTOAHHBIX MAarHuTOB IIpU
ux O6T)€I[I/IHCHI/II/I " pasgCIICHUN,

MPOBEJICHHUE OIBITOB MO BU3YAJIM3ALMU TOJISI IOCTOSHHBIX
MarHuTOB;

HN3YUCHUC SABJICHUSA HaMarHM4MBaHUA BCUICCTBA,

UCCIICIOBAaHUE JICHCTBHUSA  JJIEKTPUUECKOrO0 TOKa Ha
MarHUTHYIO CTPEJKY;

MMPOBCACHUEC OIIBITOB, ACMOHCTPHPYIOIINX 3aBUCUMOCTH
CHIJIbI BSaHMOHeﬁCTBHH KaTyllKu C TOKOM W MarmuTa OT
CHUJIBI 1 HAIIPABJICHUA TOKA B KaTYIIKE,

aHaM3  CHUTYyallMid  TPAKTUYECKOTO  MPUMEHECHHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYCCKUX
YCTPOUCTBAX, MPOMBIIUICHHOCTH, MEUIIUHE);

W3y4YeHHUE JEHCTBHS MAarHUTHOTO TOJIS Ha MPOBOJHHUK C
TOKOM;

W3y4YEHUE ACUCTBUS IEKTPOIBUTaATENS;
n3mepenue KII/] anekTpoaBuraTenbHONW YCTAHOBKY;

pacrmo3HaBaHHE€ U aHAIM3 Pa3IMYHBIX [PUMEHEHHA
ANEKTPOABUTaTENeH (TpPaHCHOPT, OBITOBBIE YCTPONCTBA H

ap.).

PezepBHoe Bpems (3 4.)
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10 kaacc (102 y4.)

TemaTnueckui OcHoBHBIEe BU/bI 1eSIT€TbHOCTH
OcHoBHoOe coepkaHue
010K, TeMa o0yyaromuxcst
Pa3nen 8. Mexanuueckue siBjienus (40 4.)
MexaHnuyeckoe Mexannueckoe nBukeHue.MarepuanbHas Touka.Cuctema orcyéra. | ® aHaiM3 U OOCYXKAEGHHE  pPa3JIMYHBIX  [PUMEPOB
JBUKEHHUE U OTHOCHUTENBHOCTh MEXaHUYECKOTO nBrkeHus. PaBHomepHoe MEXaHUYECKOTO JIBUKEHUS;
CIOCOOBI €ro psIMOJIMHENHOE ABMKeHue. HepaBHOMepHOE NPSIMOJIMHEWHOE
e oO0cyxaeHue TPaHHUIL MIPUMEHUMOCTHU MOJETU
onucanusd. (10 4.) | nBmwxkenue. CpenHsis U MTHOBEHHas CKOPOCTh Tejla IMPU HEpaBHO-
«MarepHalibHasi TOUKa»;
MEpPHOM JBYO>KEHUHU. Y CKOpEHUE. PaBHOyCcKOpeHHOE
npsaMoiuHennoe  aswkenue.  CpobOomnoe  maneHne.ONBITHI | @  OMMCaHWME MEXAaHWYECKOTO  JIBIDKEHHMS  Pa3IMYHBIMH
lanunes.PaBHOMepHOE ABWKEHHE MO OKpyXHOCTH. I[lepuon wu criocobamu (ypaBHEHHE, Ta0IUIa, rpaduK);
4acToTa oOparenus. JIuaeitHas u yriioBas CKOPOCTH. .
® aHaIu3 JKU3HEHHBIX CHUTYallUi, B KOTOPBIX MPOSBISETCS
LenTpocTpemMuTenbHOE YCKOPEHHE. yantud, p p
OTHOCHUTENIbHOCTh MEXaHUUECKOTO JIBMKEHUS;
e HalJIOfCHHE C TMOMOIIBI0O COXPAaHHBIX AaHAJIU3aTOPOB
MEXaHUYECKOTO JBWKEHMSI Tella OTHOCHUTENBHO Pa3HBIX
TEJ OTCUETA;
® CpaBHEHHUE IyTel U TPACKTOPHM IBUKEHUS OJTHOTO U TOTO
K€ TeJla OTHOCUTEILHO Pa3HBIX Tell OTCUETA;
e ananu3 TekcTa [anunes 00 OTHOCUTENLHOCTH JIBUKCHUS;
BBITIOJTHEHHE 33/IaHUM TI0 TEKCTY (CMBICIIOBOE YTEHHUE);
® ormpejeNeHue CpeHEeN CKOPOCTH CKOJIbKEeHHs OpyCKa WU
JBUKEHUS [IApHKa M0 HAKJIOHHOM MJI0CKOCTH;
e anamu3 M OOCYXKIEHHE CIOCOO0B MPUOIMKEHHOTO
ONIPEJENICHNS] MTHOBEHHOM CKOPOCTH;
® OIpeAciNeHUE CKOPOCTH  PaBHOMEPHOIO  JBHMIKEHUS
(mapuka B OKMJIKOCTH, MOJEIM  3JIEKTPUYECKOTO
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aBTOMOOWJIS | T. 1.);

OIpENEeHue  MyTH, NOPOWJECHHOTO  3a  JaHHBIX
MPOMEXYTOK BPEMEHHM, M CKOPOCTH Teja MO Tpaduky
3aBUCUMOCTH IIYTH  PAaBHOMEPHOIO  JBWKEHUS  OT
BPEMEHU;

0o0CYy)XJIeHME  BO3MOXHBIX  MPHUHIMIIOB  JEHCTBUSA
pruOOPOB, U3MEPSIOIIUX CKOPOCTH (CIUAOMETPOB);

BBIUMCIICHUE MYTU U CKOPOCTH MPHU PABHOYCKOPEHHOM
MPSAMOJIMHENHOM JIBUKCHUU TENA;

onpeneseHue NPONIEHHOTO IyTH U YCKOPEHUS JIBUKEHUS
Tena o rpaduky 3aBUCUMOCTH CKOPOCTH
PAaBHOYCKOPEHHOTO NPSAMOJIUHEHHOTO JBM)XEHUS Tela OT
BPEMEHU,;

OTIpE/ICTICHNE YCKOPEHHS Tella TP PaBHOYCKOPEHHOM
JBY)KEHUH 110 HAKJIOHHOM TUTOCKOCTH;

U3MEpEeHUe IMepuoja M YacTOThl OOpalleHHsl Teja IOo
OKPY>KHOCTH;

oTpe/esieHue CKOPOCTH PAaBHOMEPHOTO JIBUXKEHUS TeJia 1o
OKPY>KHOCTH;

pelIeHue 3aJad  Ha  OMNPEICIICHHE KHHEMAaTHYECKHX
XapaKTEPUCTHK MEXaHUYECKOTO JBIKEHUS Pa3IUYHBIX
BHUJIOB;

pacro3HaBaHUE U NPHOIMKEHHOE ONMUCAHUE PA3TUYHBIX
BHUJIOB MEXaHUYECKOTO JBWKEHHUS B MPUPOJIEC U TEXHUKE
(Ha mpuMepax CBOOOJHO MaNaAOUIUX TeEN, JBHXKEHUS
YKUBOTHBIX, HEOECHBIX TEJ, TPAHCIIOPTHBIX CPEJCTB U JIp.).
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BszaumonelictBue
ten. (20 4.)

IIepsblit 3akoH Hberotona. Bropoit 3akoH Herorona. Tperuii 3akoH
Herorona. [lpunuun cynepnosummu cuwi.Cuila yopyrocTd. 3akoH
I'yka. Cuna TpeHus: cuia TPEHUs CKOJIbKEHUS, CHJIa TPEHUS TTOKOS,
npyrue BuAbl TpeHus.Cuiga TSKECTM U 3aKOH BCEMHUPHOIO
TATOTEHUS. YCKOpPEHHE CBOOOJHOIrO NajeHus. J[BU)KeHue IIaHeT
Bokpyr Cousnma. IlepBas xocmuueckas ckopocts. HeBecoMocTs u
Meperpy3KHu. AGCONI0THO
TBEpHOE Teno. PaBHOBecHE TBEPIOro Tena C 3aKPEIIEHHOW OChIO
BpameHus. MomeHT cwibl. LleHTp TsxecTH.

PaBHOBecme MarepuaabHOM TOYKH.

HAOJIIOJIEHUE C IIOMOIIBIO COXPAaHHBIX aHAJIU3aTOPOB U
0o0CYy)XJIEHME  OIBITOB C  JBIKEHUEM Tejla Ipu
YMEHbIIEHUN BIMSHUS JPYTUX TeJd, MNPEHSTCTBYIOIIMX
JIBUKECHUIO;

aHanu3 Tekcra lajmimes ¢ omMCaHWMEM MBICIEHHOIO
HKCIIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH HWHEPIUU;
BBITIOJTHEHHE 3aJJaHUH TI0 TEKCTY (CMBICIIOBOE UTCHHE);

00cyXJIeHHE BO3MOXKHOCTH BBIMOJIHEHMS 3aKOHA UHEPLIUU
B Pa3JIMYHBIX CUCTEMAX OTCUYETA;

HaOJIIO/IEHNE C IIOMOILBIO COXPAHHBIX aHAJIU3aTOPOB U
00CYXICHIE MEXaHWYECKUX SBJICHUH, MPOUCXOANINX B
cucreMe otcu€ra «Tenexka» npu €€ pPaBHOMEPHOM U
YCKOPEHHOM JIBUKCHUHU OTHOCHUTCIBHO KaOnHeTa (1)I/ISI/IKI/I,

JICUCTBUSA C BEKTOpPaMU CHWJI: BBINOJHEHUE 3aJaHUN TI0
CJIO’KCHUIO ¥ BBIYUTAHUIO BEKTOPOB;

HAOMIOJIEHHE C TOMOINbIO COXPAHHBIX aHAJIU3aTOPOB
W/WIM  TIPOBEJIEHUE  OMNBITOB,  JIEMOHCTPUPYIOIIHUX
3aBHCHUMOCTh YCKOPEHHMsI Tejla OT MPHJIOKEHHON K Hemy
CHUJIBI ¥ MacChI TeNa;

aHaluu3 M OOBICHEHUE SBJIEHHH C HCIOJIL30BaHUEM
BTOPOTI'O 3aKOHa HBIOTOHa;

pemiCcHUC 3aJa4 C HMCIOJb30BAHUECM BTOPOI'O 3adaKOHa
HrroTona n IMpaBuJia CJIOKCHHUA CHUII;

OTIPEIEIIEHUE )KECTKOCTH NPYKUHBI,

aHaJlIn3 CHTyaHHﬁ, B KOTOPBIX Ha6J'II-OI[aI-OTCH yapyrue
I[C(I)OpMaI_II/II/I, U HX OOBSICHEHHE C UCIOJIb30BaHUEM
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3akoHa 'yk;
pellIeHne 3a1a4 ¢ UCII0Ib30BaHUEM 3aKkoHa ['yka;

UCCJIEJOBAaHUE 3aBUCUMOCTHU CUJIbI TPEHUS CKOJIBKEHUSI OT
CHIIBI HOpMaJIbHOTO JaBieHus. OOCyXIeHHe pe3yIbTaToB
UCCJIEJOBAHMUS;

omnpenenenue kodhduieHTa TpeHus CKOJIbKECHHUS,
HN3MEPCHUEC CUJIBI TPCHHUSA ITOKO,

pelleHne 3a1ad ¢ MCIOJIb30BaHUEM (DOPMYIBI JUISl CHIIBI
TPEHUSI CKOJIbKEHHUS,

aHaJIM3 JBWKEHHUS Tel TOJBKO IIOJ JEHCTBHUEM CHIIBI
TSKECTH — CBOOOJIHOIO MaJeHUs;

OOBSICHEHHE HE3aBHCUMOCTH YCKOPEHHS CBOOOJHOTO
naJIeHUs] OT MacChI TEIa;

OIICHKAa BEJIWYMHBI CWJIBl TATOTEHHS, JCHUCTBYIOIICH
MEXIy IBYMS TelaMu (JIJIs pa3HbIX Macc);

aHaJIM3 JIBM)KCHUS HEOECHBIX TeJ TOJ JCHCTBUEM CHIIBI
TATOTEHHST  (C  HUCIOJIB30BAHUEM  JIOTIOJTHHUTEIBHBIX
HMCTOYHHKOB MH(OPMAITUN);

pemICHUC 3ajla4 C HCIIOJIb30BAHHEM 3dKOHa BCCMHUPHOI'O
TATOTCHUA U (1)OpMy.]'ILI JJIA pacqéTa CHIJIBI TSDKCCTH,

aHaJInu3 OPUI'MHAJIBHOI'O TCKCTA, OIMKMCBIBArOICT O
IMPOSABJICHHA 3aKOHA BCCMHUPHOI'O TATOTCHUSA,; BBIIIOJIHCHUC
3aJJaHUi 1O TCKCTY (CMLICJ'IOBOC ‘-ITCHI/IC);

Ha6J'II-O,I[eHI/Ie C IOMOHIBIO COXpPAHHBIX aHAJIMU34ATOPOB U
O6CY)K)I€HI/IC OIIBITOB II0 HM3MCHCHUIO BCCa TCJIa IIpH
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YCKOPEHHOM JBUKCHUU;

aHaJInu3 YCJIOBI/Iﬁ BO3HHUKHOBCHHA HCBCCOMOCTHU u

NEPErpy3KH;

peleHue 3a1a4d Ha OIPEACIICHUE BEca TeJla B Pa3IMYHbIX
YCIOBUSX;

aHaJ M3 CW, JCHUCTBYIOIIMX HAa TeEJO, MOKOSIIeecs Ha
oTI0pE;

ONPCACIICHNUEC LICHTPA TAKCCTHU PA3JIMYHBIX TCII.

3aK0HBI
COXpaHEHHS.

q.)

(10

Nmnynec Tena. M3meHenne wmnyiabca. MMnynbc cuiibl. 3aKOH
COXpaHEHHUs uMITyJabca. PeakTuBHOE MIBW)KEHHE. MexaHuuyeckas
pabota u MomHOCTh. PaboTa cui TSKECTH, yNPYrocTH, TPEHHS.
Ces3p  sHepruu u  paGotellloTeHnmanbHas dHeprus Tena,
MOJHATOTO HaJ MOBEPXHOCTBIO 3eMid. [loTeHImanbHas >Heprus

cxkarold  npyxkuHbl.KuHetmyeckas — sHeprus.  Teopema o
KUHETUYECKOM HHEpPruu. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEpruu.

HaOJFOZICHUE C TIOMOIIBIO COXPAHHBIX aHAJIU3aTOPOB H
00CYXJCHHE OIBITOB, JEMOHCTPHUPYIOIINX TMepeaady
HMMITYJIbCA TIPU B3aWUMOJECHCTBHUH TeJ, 3aKOH COXPaHEHUs
UMITyJIbca TIpU  aOCOJIOTHO YIOPYTOM U HEYIPyrom
B3aHMOJICHCTBHH TEII;

aHalM3  CHUTyallul B  OKpY)Kalolmeh JKU3HU ¢
HCII0JIb30BAaHMEM 3aKOHA COXPaHEHUS UMITYJIbCA;

pacrio3HaBaHWE SIBJICHUS PEAKTUBHOTO JBW)KCHUS B
npupoje u Texuuke (MC — Ouostorus);

MPUMEHEHHE 3aKOHA COXPAaHEHHUs HMITyJIbca s pacuéra
pe3yabTaTOB  B3aUMOJICHCTBUS Ten (Ha mpumepax
HEYIPYroro B3aUMOJICHCTBHS, YIOPYroro IEHTPAIbHOTO
B3aMMOJICHCTBUS JBYX OJMHAKOBBIX TEJI, OJHO U3
KOTOPBIX HEMOIBUKHO);

pemiCHUC 3aJ1a4 C HMCIIOJb30BAHUCM 3aKOHA COXPAaHCHU
HUMITYJIbCA,

ONPCHACIICHUC pa6OTI:>I CUJIBI YIIPYIOCTHU IIpU noabEMeE
I'py3a € HUCIIOJIb30BAHHUEM HCIIOJABUKHOI'O U IMOABUKHOTO
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0JIOKOB;
U3MEpPEHUE MOIITHOCTH;

W3MEPEHNE MOTEHIHAITBHOMN

nehopMUPOBAaHHON MPY>KUHBIL;

SHEpPruu yIpyro

U3MEpPEHUE KUHETHMYECKON »JSHEpPruM Tena M0 JUIMHE
TOPMO3HOTO IYTH;

OKCIEPUMEHTAIbHOE CpaBHEHUE M3MEHEHUS
MOTEHIMAIBbHOM M KHHETHMYECKOW OHEpPruil Tena Ipu
JBUKEHHHM 110 HAKIIOHHOM INTIOCKOCTH;

SKCIIEPUMEHTaJIbHA  NPOBEpPKA 3aKOHA  COXPAHEHUS
MEXaHUYECKOM PHEPTUU MTPU CBOOOTHOM T/ ICHHH;

IIPUMEHEHHE 3aKOHA COXPAHEHUsI MEXaHWYECKOW SHEPruu
JUIs. pacyéTa MOTEHIMAIbHON M KHUHETUYECKOW SHEpruid
Tena;

pe€mieHUE 3aaa4 € HCIIOJIB30BAHHMEM 3aKOHA COXpPAaHCHUSA
MEXaHH4YeCKOM OHCPI'UH.

Pazgen 9. Mexann4ueckue KoJ1e0anus u

BOJIHBI (15 4.)

Mexannueckue
koJiebanus. (7 4.)

KonebartenbHoe JBIDKCHHUE. OcHoBHbIE XapaKTEePUCTUKU
KoJeOaHui: MepuoJi, 4acToTa, aMmIUIMTyAa. MaTeMaTH4ecKuil u
MPYKUHHBIN MasTHUKU. [TpeBparmienue SHEPruu npu
KoJebaTeIbHOM IBUKEHUU. 3aTyXalol1e KoJe0aHusl.

BLIHY)KI[GHHHC Konebanus. Pe3oHaHc.

HAOJIIOJICHHUE C TIOMOINBI0 COXPAHHBIX aHAJIM3aTOPOB
KOJICOaHUH TOJI NEHCTBUEM CHJI TSDKECTH W YIPYTOCTH U
oOHapy)XeHHe TMOJO0OHBIX KOJeOaHWH B OKpYKaIoIIeM
MUpE;

aHaJIu3 KojieOaHui I'py3a Ha HUTHU U HA IIPYKUHE;

ONPCACIICHUEC YaCTOThI KOJICOAHMH MaTEeMaTHYECKOTO H
MPYXXUHHOT'O MAasTHUKOB;

Ha6J'II-O,I[eHI/Ie C IOMOHIBIO COXpPAHHBIX aAHAJIMU34ATOPOB U
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00BbSICHEHUE SIBJICHUSI PE30HAHCA;

WICCIICIOBAHNE  3aBUCHMOCTH  IepHoja  KoJeOaHWi
MOABCIICHHOI'O K HUTH I'py3a OT JJIMHbBI HUTHU,

NpOBEpKAa HE3aBUCHUMOCTH TMepuoja KojeOaHWil Tpy3a,
MOJBEIICHHOTO K JICHTE, OT MACChl Ipy3a;

HaOJIIO/IEHNE C IIOMOIIBIO COXPAHHBIX aHAIU3aTOPOB U
00CY)XJIEHHE OMBITOB, JIEMOHCTPUPYIOIIMX 3aBUCUMOCTb
nepuoja KoyiebaHUM NPYKMHHOTO MasTHHUKAa OT MAacchl
rpy3a 1 )ECTKOCTU IIPYKUHBI,

IMPUMEHCHUEC MaTEMaTH4YECKOI'O n MPY>XUHHOI'O
MassTHUKOB,

B KadecTBe MOJIENIEH [UId OIMcaHusd KoyieOaHui B
OKpY>KalolleM MUpE;

peleHue 3a1a4, CBA3aHHBIX C BEIYUCICHUEM WITH OTICHKOH
4acTOTHI (TIepro/1a) KoJIeOaHUH.

Mexannueckue
BOJIHBI. 3BYK.

q.)

(8

CBoiicTBa MexaHHYeCKMX BOJIH. JlnuHa BoJHBI MexaHHMYecKue
BOJIHBI B TBEPAOM TeJie, CEHCMUYECKHE BOJHBI. 3BYK. ['pOMKOCTH
3Byka W BbicoTa ToHa. OTtpaxenue 3Byka. HWHpa3Byk u

yIBTPa3BYK.

oOHapy)keHHE€ ¥ aHalu3 BOJIHOBBIX SIBICHUH B
OKpY>KaloIlleM MUPE;

HAOJIIO/ICHNE C TIOMOINBI0 COXPAaHHBIX aHAIM3aTOPOB
pacrpocTpaHeHus TPOJIOJIFHBIX U IMOMEPEYHBIX BOJH (Ha
MOJIeNI) ¥ OOHApPYKCHHWE AHAJIOTUYHBIX BHJIOB BOJH B
npupojie (3ByK, BOJISIHbIE BOJIHBI);

BBIYHCIICHUC JJIMHBI BOJIHBI U CKOPOCTH PaCIIpPOCTPAHCHUA
3BYKOBBIX BOJIH;

SKCIICPUMCHTAJILHOC  ONPCACIICHUC T'paHULl YaCTOTHI
CJIBIIINMBIX 3BYKOBBIX KOJ'IC63HHI>1;

Ha6J'II-O,I[eHI/Ie C TIIOMOHIBKO COXPAHHBIX aHAJIMU34aTOPOB

65




3aBUCUMOCTHU BBICOTHI 3BYKa OT 4YacTOTHI (B TOM YHCIIE C
HCIIOJIb30BAHUEM MY3bIKaJIbHBIX MHCTPYMEHTOB)
HaGntoneHne ¢ momMouipl0 COXpPAaHHBIX AHAIM3aTOPOB U
OOBSICHEHUE SIBJICHHS aKyCTUYECKOT'O PE30HAHCA;

aHaJIn3 OpUTHHAJIBHOI'O TEKCTAa, HOCB?IHIéHHOFO
UCIIOJIb30BAHUIO 3BYKa (WJIM YNbTpa3Byka) B TEXHHUKE
(oxonokarus, yAbTPa3ByK B MEAMIMHE U [1p.);
BBITIOJIHEHHE 33/1aHUM TI0 TEKCTY (CMBICIOBOE UTEHHUE).

Pa3znes 10. JjieKTpOMArHUTHOE 1MOJI€ M 3JIEKTPOMArHUTHBIE BOJIHBI (10 4.)

DJIEKTPOMAarHuTH
oe noJie "
AIIEKTPOMAarHUTH
bI€ BOJIHEIL. (6 4.)

DIEKTPOMarHUTHOE I0J€. ODJEKTPOMArHUTHBIE BOJIHBL.CBOMCTBA
ANIEKTPOMArHuTHeIX BoJH. [llkama 3IeKTpOMAarHWTHBIX BOJIH.
Hcnonp30BaHue 3IEKTPOMArHUTHBIX BOJIH JUISI COTOBOM CBS3H.
DneKTpoMarHuTHas mnpupoaa cBera. CkopocTh cBeTa. BosiHOBBIE
CBOMCTBA CBETA.

MOCTPOEHUE paccyxIeHui, 000CHOBBIBAIOIIINX
B3aMMOCBS3b DJICKTPUYCCKOTO U MArHUTHOI'O HOJ'ICIZ;

IKCTIEPUMEHTAIBHOE W3yUYCHHE CBOWCTB
AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCJIE C TOMOIIBIO
MOOMIIBHOTO TeieoHa);

aHaJInu3 PEHTICHOBCKUX CHHUMKOB YCJIIOBCUYCCKOI'O
opraHusma,

aHamu3 TEKCTOB, OTIMCHIBAIOIIUX MIPOSIBJICHUS
JIEKTPOMArHUTHOTO HM3Iy4CHHUS B MPHPOJE: IKUBBIC
OpPraHu3Mbl, H3JIy4eHHS HEOCCHBIX Tel (CMBICIOBOE
YTCHUE);

paclio3HaBaHWC HW  aHAJIMU3  Pa3JIMYHBIX HpI/IMeHeHI/Iﬁ
SJICKTPOMATHUTHBIX BOJIH B TCXHUKE,

peHiCHUC 3a1a4 € UCII0JIb30BAaHUEM (bOpMy.]'I AJIsL CKOPOCTHU
SJICKTPOMAIrHUTHBIX BOJIH, JIMHBI BOJIHBI W YaCTOTbI
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CB€Ta.

DNeKTpOMarHuTH
as wHAyKnus. (4

9.)

Onbrtet ®Dapanes.  SIBieHHe  SIEKTPOMArHUTHOM — MHAYKLIHH.
[IpaBuno Jlenma. Onekrporenepatop. CrnocoObl TOJy4eHUS
AMEKTPUICCKOM DHEPTrUU. DJIEKTPOCTAHIIMKA HA BO300OHOBIISIEMBIX
HMCTOYHUKAX SHEPTHUU.

OIIBITHI IIO HMCCICAOBAHHIO SABJICHUA BHGKTPOMaFHHTHOﬁ
WHAYKIIUU: HUCCIICAOBAHUC W3MEHEHHH 3HAYeHUs U
HaIlpaBJICHHUA UHAYKIIMOHHOI'O TOKaA.

Pazgen 11. CBeToBbIe IBJEHUA

(15 u.)

3aK0HEBI
pactipocTpaHeHus
cera. (6 4.)

Hcrounukn cBera. JlyueBas wmogens cBera IIpsamonuHeliHOE
pacnipoctpanenue ceta. 3atMeHus Comana u Jlyasl. OtpaxeHue
ceera. [lnockoe 3epkano. 3akoH oTpaxeHnus ceera.llpenomnenue
cBera. 3akoH mpenomieHus ceera.llonHoe BHyTpeHHee OoTpakeHUe
CBeTa. Hcnonb3oBanue BHYTPEHHETO OTpakKEeHUS B
OTITUYECKUXCBETOBOIAX.

HAOJIOJICHHE C TIOMOILIBIO COXPAHHBIX aHAJIU3ATOPOB
OIBITOB, JEMOHCTPUPYIOUIUX SIBJICHUE MPSAMOJHUHEHHOTO
pacripocTpaHeHusi cBeTa (BOBHMKHOBEHHME TEHU U
MOJYTEHU), W WX HHTEPIPETAIUs C MCIOJb30BaHUEM
MIOHATHSI CBETOBOTO Jy4a;

0OBSICHEHHE W MOJICTUPOBAHUE COJIHEYHOTO W JIYHHOTO
3aTMECHU;

UCCJIEIOBaHNE 3aBUCUMOCTU yIJIa OTPAa)KEHUSI CBETOBOIO
Jyda OT yrJia NaJeHus;

U3yUCHHE CBOWCTB HM300paXCHUs B IJIOCKOM 3€pKajie ¢
UCIIOJIb30BAHUEM CXEMAaTHYECKUX PUCYHKOB B TOM YHCIIC
penbedHBIX;

Ha6J'II-0,I[eHI/Ie C IMOMOIIBIO COXPAHHBIX AHAJIU34ATOPOB H
O0OBSICHEHHE OIBITOB IO MMOJIYYCHUIO H306pa)KeHHﬁ B
BOT'HYTOM U BBIITYKJIOM 3€pKaJIaX;

Ha6J'II-O,I[eHI/Ie C IIOMOHIIbIO COXPAaHHBIX aAHAJIU34aTOPOB H
00BICHEHHE OIIBITOB I10 IMpCIIOMJICHUIO CBCTA HA I'PAHHUIIC
pa3iindHbIX CpC€l, B TOM HYHUCIC OIBITOB C IOJIHBIM
BHYTPCHHHUM OTPAKCHUCM,

HCCIICAO0BAHUC 3aBHUCUMOCTH YyIJIa MPCJIOMIICHUSA OT YIJia
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naacHus CBCTOBOIO JIyda Ha I'paHULC «BO3AYX—CTCKIIO»;

pacro3HaBaHUE SIBJICHUW OTPaXEHHS W MPEIOMIIECHUSA
CBETa B IIOBCECIHCBHOM KHU3HMU,

aHaJIU3 U O0BSICHCHHUE SIBIICHUS OITUYECCKOIO MHpaxa,

pemicHueC 3ajia4d ¢ UCIIOJIb30BAHUCM 3aKOHOB OTPAKCHUA U
MMPEJIOMJIICHUS CBCTA.

JInH3b1 u
ONTUYECKUE
puoopsl. (6 4.)

Jlunza, xon mydedt B nuH3e OnTuyeckas cuctema. OnTuueckue
npuOopsl: QoroanmapaT, MHUKpPOCKON M Teleckom. [7a3 kak
onTHYeCKas cucreMa. bauzopykocTs U JaIbHO30PKOCTb.

MOJTYy4eHHE H300paKeHUN C TOMOIIBI0 CcOOMparomen u
paccenBaroniell JIMH3 (MMPUMEHEHHE TPABHII TOCTPOCHHS
M300pakeHH I ¢ MOMOIIIBIO JIMH3 Ha TOTOBBIX YepTEXkKax);

ompeneneHne (HOKYCHOTO pACCTOSHHS M ONTHYECKOU
CHJIBI COOMPAFOIIIEH JINH3HI,

aHaJ M3 YCTPOMCTBA M IPUHLMIIA JEUCTBUS HEKOTOPBIX
ONTHYECKUX MpuOOpoB: (QoToanmapara, MHUKPOCKOIIA,
teneckona (MC — OHoJI0THs, aCTPOHOMHUSA);

aHaM3 SIBJICHUH ONW30PYKOCTH U JallbHO30PKOCTH,
npuHIUIa AercTBus oukoB (MC — OGuosorus).

Paznoxenue
Oeyloro cBera B
cnektp (3 4.)

Paznoxxenue 6emoro ceera B ciektp. OnbiTel HetoToHa. CrioskeHune
CIEKTpaJbHBIX IIBETOB. /[ucmepcus ceera.

Ha6J'II-O,I[€HI/IC C IIOMOIIbIO COXpPAaHHBIX AHAJIMU34ATOPOB
Pa3IoXKEHUA 0eJ0T0 CBETa B CIICKTp,

Ha6J'II-O,I[eHI/Ie C IIOMOHIIbIO COXPAHHBIX aHAJIU34aTOPOB H
00BSICHEHHE OIILITOB IIO MOJIYYCHUTIO Oenoro cmera IIpu
CJIOKCHHUHU CBCTA PA3HbIX IBCTOB,

NPOBEJCHUE U OOBSCHEHUE OIBITOB IO BOCHPHITHIO
[[BE€Ta MPEIMETOB MPH HUX HAOIIOJACHUU 4Yepe3 LIBETOBBIE
(GUIBTPBI (IIBETHBIE OUKH).

Pa3zpnen 12. KBanroBbie siBjenus (17 4.)

68




Hcenyckanue y
IIOTJIOIICHUE CBETA
aTomMoM. (4 4.)

OmnpiThl. Pesepdopaa u muranerapHast Mojienb aroMa. Mojenb atomMa
bopa. Hcnyckanue u mnorjomeHue cBera aroMoM. KBaHThI
JInnenyaTple CIEKTPBI.

oOcyxeHue LENH OIIBITOB Pesepdopna 10
UCCJIENOBAHUIO  aTOMOB,  BBIABM)KCHUE  THUIIOTE3 O
BO3MOJKHBIX pE€3yJbTaTax OIBITOB B 3aBUCHMOCTH OT
IPEAINOIaraeMoro CTPOEHHsS aToMOB, (hopMynupoBaHHE
BBIBOJIOB W3  pe3ylbTaToB  ombITOB  OOCyXIeHHE
IIPOTUBOPEYUH IUIAHETAPHOW MOJEIIN aTOMa U OCHOBAaHUU
s runore3sl  bopa o cranmoHapHBIX  OopOMTax
JIIEKTPOHOB;

Ha6J'II-O]1€HI/I€ C IIOMOIIBIO COXPAHHBIX aHAJIMU3aTOPOB
CIINIOITHBIX n JIMHENYaThIX CIICKTpPOB H3JITYUCHUA
Pa3IMYHBIX BCUICCTB,

00BsICHEHUE JIMHENYAThIX CIEKTPOB U3ITyYSHHUSI.

Crpoenue
aTOMHOTO spa.
(6 4.)

PamnoaktuBHOCTE Anb(a-, OeTta- U ramma- usnydeHnus. CtpoeHue
aToMHOro snapa. HyknoHHas Mojens aTtoMHOro siapa. M30TombI.
PagnoaktuBHbie mnpeBpamenus. Ilepuon mnomypacnana./leiicTBus
PaIMOaKTUBHBIX M3TyYEeHU Ha KUBBIE OpPTraHU3MBI.

00CYXXJICHE BO3MOYHBIX THIIOTE3 O MOJEISIX CTPOCHHS
sapa. OmpeneneHue cocraBa suep 1O 33JaHHBIM
MacCOBBIM M 3apsiIOBBIM YHCIAaM M MO TIOJIOKEHUIO B
nepuoanueckor cucreme anemMeHToB (MC — xumus);

aHAJIM3 W3MEHEHHUs COCTaBa fAJpa M €ro IOJIOKEHUS B
MEePUOJMYECKON CcHCTeMe Mpu a-paaroakTuBHocTH (MC
— XUMHS);

UCCIIC/IOBAHUE  TPEKOB  &-YaCTHIl O  TOTOBBIM
doTorpadusiM WM MOJCIISIM;

oOHapy)XeHHE€ U H3MEpEeHHUe paaualroHHoro ¢oHa ¢
MOMOIUIBIO JO3UMETPA, OIICHKA €r0 MHTEHCUBHOCTH;

aHajau3 OMOJIOTMYECKHX M3MEHECHHH, MPOUCXOISIINUX IO/
NEHCTBHEM  paJMOAaKTUBHBIX  u3nydeHut (MC —
ouomnorus);

HCIIOJIb30BAHUC PAANOAKTUBHBIX HSHy‘ICHI/Iﬁ B MCAUIIMHC
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(MC — Guosnorusi).

Snepusie
peakmuu. (7 4.)

SAnepHble peakuny. 3aKOHBI COXPAHEHMS 3apsI0BOIO M MacCOBOIO
yuceln. DHEpPrus CBS3UM aTOMHBIX saep. CBsA3b MacChl U 3HEPIUM.
Peakuuu cunrtesa u nenenud saep. Mcrounnku sueprun CosHIa 1
3BE31. S nepHas sHepreTuka.

pelieHne 3a4a4d C HUCIOJIb30BAHUEM 3aKOHOB COXPaHEHUS
MacCOBBIX M 3apAJOBBIX 4YHUCEI HAa OIpelIeIeHUe
pE3YNbTATOB SAJIEPHBIX PEAKIMI; aHaIu3 BO3MOXXHOCTH
VI HEBO3MOXKHOCTH SIIEPHOM PEAKIUY;

OIIEHKA HEPTUU CBSI3U SAJIEP C UCIIOTH30BAaHUEM (POPMYJIIBI
OWHIITEHHA;

00CyXJIeHHE TEePCIEKTUB HCIOIb30BAHUS YIIPABIIIEMOIO
TEPMOSIIEPHOTO CUHTE3a;

0o0CyXXJIeHHE TPEUMYIIECTB U HKOJOTHYECKUX MpoOiIeM,
CBSI3aHHBIX C syiepHOM 3HepreTrkoil (MC — sKkojorus).

IHoBTOpUTENIbHO-00001IaKOIIIHI MOAYJIB (5 4.)

CucreMaru3anus
u 00001eHne
IIPEIMETHOTO
COJICPIKaHHUS u
OIIbITa
JICATEIIBHOCTH,
prOoOPETEHHOTO
npu U3YUYEHUU

O06o011IeHne cofep)kaHusl KaKJOro M3 OCHOBHBIX pa3JielioB Kypca
(Gu3uKKU:  MEXaHUYeCKue,  TEIJIOBble,  JIEKTPOMArHUTHHIE,
KBAaHTOBBbIE sBJIeHUS. HayuHblli METO MO3HAHMS U €ro pean3alus
B (¢usnueckux ucciaenoBaHusIX.CBA3b (U3MKH U COBPEMEHHBIX
TEXHOJIOTUH B o0macTu mnepeAayd HHQOpMAIMM, SHEPreTHKe,
TPaHCIIOPTE.

® BLINOJIHEHUE y4eOHBIX 3aJlaHMH, TpeOyromux
JEMOHCTpAIlM  KOMIIETEHTHOCTEH, XapaKTepU3YIOIINX
€CTECTBEHHOHAYYHYIO IPAaMOTHOCTb: MIPUMCHEHUS
MOJIYYCHHBIX 3HAHUW i1 HAYYHOTO  OOBACHEHUs

¢usmueckux SABICHUNH B OKpyXarwolled mnpupojae u
MOBCEJHEBHOM KU3HM, a TAKXKE BBIABICHUS (PU3HMUECKUX
OCHOB PpsiIa COBPEMEHHBIX TEXHOJIOTHH; HPUMEHEHUs
OCBOEHHBIX 9KCIEPUMEHTAIBHBIX yYMEHU JUIs
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BCETO
¢bu3ukn

Kypca

HCCICA0BaHUA (1)I/ISI/II-IGCKI/IX SIBJIGHHP'I, B TOM YHCIC OJId
IMPOBCPKHU I'MIIOTEC3 U BBIABJICHUA 3aKOHOMepHOCTeﬁ;

pemieHne  pacu€THBIX ~ 3a7a4, B TOM  4YHCIE
IPEANOJIararoluX UCI0JIb30BaHNe (PU3NIECKON MOIeNN U
OCHOBAHHBIX Ha COJIEP’KaHUM Pa3IMYHBIX pa3JIesIoB Kypca
bu3uky;

BBINTOJIHEHHE U 3aIUTa IPYNIIOBBIX WJIM UHIUBUAYaIbHBIX
IIPOEKTOB, CBSI3aHHBIX C COJEPKAHUEM Kypca (PU3UKH.
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