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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mno mnpeamery «®Pu3uka» Ha YpPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHMs COCTaBJIEHa HA OCHOBE MOJOXEHUH U TpeOOBaHUU K pe3yibTaTaMm
OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOW 0Opa3oBaTEIbHON MpOrpaMMbl OCHOBHOTO
obmero oOpa3oBanus, TmpeactaBieHHblx B DOI'OC 000, denepanbHOI
aJanTUPOBAHHONW 00pa30BaTELHON MPOTrpaMMbl OCHOBHOTO 00IIEero oOpa3oBaHUs
JUIS caboOBUIAIIMX oOOydaromuxcs, a Takke ¢ yuérom DenepanbHOi paboueit
MporpaMMbl  BOCTIMTAHHWSI ¥ KOHIICTIIMM TIPEMOJaBaHus y4eOHOro MpeaMeTa
«Duzukay.

Conepxanue TmiporpaMMmbl 10 (U3MKE HampaBieHO Ha (QopMupoBaHUE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYYAIOMIMXCS M OPTaHU3AINI0 W3y4YeHUS
GbU3MKM Ha JEATEILHOCTHOM OCHOBe. B mporpamme mno Qusnke y4HUTBHIBAIOTCS
BO3MOXKHOCTH Yy4eOHOro mnpeamera B peanuzanuu TpeboBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM M METANpPEIMETHBIM pe3yjbTaTaM OOYyYEeHHS, a TaKXKe
MEXIIPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX Y4YeOHBIX IIPEAMETOB Ha YpPOBHE
OCHOBHOTO 00TIIeT0 00pa30BaHUSI.

[Iporpamma no ¢u3MKe yCTaHABIMBAET pacHpeicsieHue yuyeOHOTro marepuasa
no rogam oOydeHus (Mo KiaccaMm), mpeajaraeT MPUMEPHYH MOCJIEI0BaTEIbHOCTh
M3Y4YCHHS TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUSI MIPEAMETHOIO COJIEPIKAHUS U YUETE

BO3pAaCTHLBIX, 3pUTCIbHBIX U HCI/IXO(bI/ISI/IOJIOFI/I‘{CCKI/IX 0COOEHHOCTEH O6y‘laI-OHH/IXC$I.

OO0masi XapakTepucTHKA Y4eOHOro npeamera «@uznka»

Kypc ¢usnkun — cuctemMooOpasyronuil s €CTeCTBEHHOHAYYHBIX YYEOHBIX
NPEeIMETOB, MOCKOJIbKY (PM3MYECKUE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBJICHUIA,
U3y4aeMbIX XUMHUEH, Onosioruei, acTpoHoMuel u ¢puzndeckon reorpadueit. duznka
— 3TO OpeAMEeT, KOTOPbIM HE TOJBKO BHOCUT OCHOBHOM BKJaJ B
€CTECTBEHHOHAYUYHYIO KapTUHY MUPa, HO U MIPEIOCTaBIsIET Hauboee siCHble 00pa3Ibl

IMPUMCHCHHUA HAY4YHOI'O MCTOJA IIO3HAHHA, T € crocoba IMOJIyUCHHA AOCTOBCPHBIX



3HaHui 0 mupe. Hakonen, ¢usnka — 3TO mpeaMeT, KOTOPbI HapsALy C APYTHMH
€CTECTBEHHOHAYYHBIMH TpPEIMETaMH JOJKEH OaTh OOYyYarolIMMCs IMpeICTaBICHHUE
00 yBJIEKATEJIbHOCTH HAYyYHOIO MCCIEAOBAHUA M PAJOCTH CAMOCTOATEIBHOTO
OTKPBITHS HOBOT'O 3HAHMSI.

OnHa W3 TNaBHBIX 3a1a4 (U3NYECKOro OOpa3oBaHMsI B CTPYKType OOIIEro
o0Opa3oBaHMsl COCTOMT B ()OPMHPOBAHMM €CTECTBEHHOHAYYHOW TIPAMOTHOCTU U
MHTEpeca K HayKe Y OCHOBHOM Macchl 00y4arouxcs, KOTOpbIe B AalbHEMNIIEeM Oy TyT
3aHATBI B CaMbIX pa3HOOOpasHbIX cepax apedarenbHOocTH. HO HE MeHee BakHOU
3a/layeil SBJISETCA BBISBICHWE W IMOJATNOTOBKA TAJTAHTIMBBIX MOJOJBIX JIIOJIEH IS
OpoAOKeHUsT oOpa3oBaHMs W JajbHEHIIed NpoQecCHOHATbHON NEATEIbHOCTH B
00JacTH E€CTECTBEHHOHAYYHBIX MCCIEIOBAaHUNM M CO3JAHMM HOBBIX TEXHOJIOTHH.
CornacHo  OPUHATOMY B MEXAYHApOJHOM  COOOIIECTBE  OMNpEAEICHHMIO,
«EcTecTBEeHHOHay4YHass TPaMOTHOCTb — 3TO CIOCOOHOCTh YEJIOBEKa 3aHMMATh
AaKTUBHYI0 TPaXIAHCKYIO TO3MLIHUI0 10 OOIIECTBEHHO 3HAYUMBIM BOIIPOCAM,
CBA3AaHHBIM C €CTECTBEHHbIMM HayKaMH, M €ro TOTOBHOCTb HHTEPECOBATHCS
€CTECTBEHHOHAYYHBIMU UJICSIMU.

Hay4HO rpamMOoTHBIN YE€IOBEK CTPEMUTCS y4acCTBOBATh B apryMEHTHUPOBAHHOM
00CyXeHUH MPO0JIEM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM U TEXHOJIOTUSIM, YTO

TpeOyeT OT HETO CJIEAYIONINX KOMIIETEHTHOCTEH:

° Hay4YHO 00BSACHATH SABJICHHA,
° OLICHUBATHh U ITIOHUMATh 0COOECHHOCTH HAaY4YHOT'O UCCIICJOBAHUA,
° HHTCPIPCTUPOBATL AAHHBIC W HCIIOJIb30BATb HAYYHBIC JOKA3aTCJILCTBA

IS TIOJTyY€HUS BEIBOJIOB).

N3yuenne ¢u3uMKd CIOCOOHO BHECTH pEINAIOUINK BKJIaX B (OpMHpPOBaHHE
€CTECTBEHHOHAYYHON I'PaMOTHOCTH O0YUaIOIIUXCSl.

KoppekiuronHo-pa3BuBaromuil  noteHuan y4debnoro mnpeamera «Dusukar»
obecrieynBaeT MpeofoJeHUuss OOydYaloIMMHUCA  CIEAYIOUMX  CHelU(pHUECKUX
TPYAHOCTEH, 00YCIOBIEHHBIX CIa00BHUICHUEM:

. OTCYTCTBHE Y  TIOJABIAIOMIETO  OOJBIIMHCTBA  OOYyYaromuXcs

BO3MOZXKHOCTH CaMOCTOATCIIBHO H 6I)ICTpO BBIABJTH  IIPU3HAKHU (I)I/ISI/I‘-IGCKI/IX



00BEKTOB, yCTaHABIMBATh PE3yJbTaThl M OCOOCHHOCTH MPOTEKaHUS (U3UUECKUX
MPOLIECCOB C MOMOUIBIO 3PEHHS;
. 3aMEIYICHHOCTh U (ParMEeHTapHOCTh BOCHPUATHSA, HEBO3MOXKHOCTH

HCJIOCTHOI'O BOCHPUATHUA piAda O6’[>CKTOB;

. HEC(HOPMUPOBAHHOCTH MIIM UCKAXKEHHOCTH PsiJla IPEICTaBICHUN;

. HU3BKUH YpPOBEHb Pa3BUTHUS MEJIKOW MOTOPHUKH, 3PUTEIIBHO-MOTOPHOU
KOOpAWHALINH;

. y3KMM Kpyro3op M HEAOCTATOYHBIA Il ONucaHus (HU3MYECKUX

00BEKTOB, MPOIIECCOB U SBJICHHUM CIIOBAPHBIN 3arac;
. 0eIHOCTh BOOOpaXkEeHHU.
[IpeosioneHne yka3aHHBIX TPYAHOCTEW JIOJKHO OCYHIECTBISATHCA HA KaXKIOM

YpOKE YIUTEJIEM B MPOIECCe TPAMOTHO OPTaHU30BAaHHOW KOPPEKIIMOHHON paOOTHI.

esun n3yyenust yueOHoro npeamera «@usnka

Lenmu u3yuyenus yuebHoro npeamera «dusnka» Ha YpOBHE OCHOBHOTO OOIIIETO
o0Opa3oBaHuUs:

. npuoOpeTeHuEe MHTEpeca U CTPEMJICHHS OOYydYalolIUXCsl K HaydHOMY
U3YYEHUIO TPUPOIbI, PA3BUTHE UX WHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

. pa3BUTHE TPEACTABICHUA O HAy4YHOM METOJE I[O3HAaHUS U
(bopMHpOBaHHE UCCIIEOBATEILCKOTO OTHOIICHUS K OKPY>KAIOIUM SIBJICHUSIM;

. (dbopMHpOBaHME HAYYHOTO MHUPOBO33PEHHS Kak pe3yJjbTaTa H3y4deHUs
OCHOB CTPOEHHS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;

. dbopMupoBaHUE MPEACTABICHUNA O PO (PUMKH UIS PA3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUI;

. pa3BUTHE  TPEACTABICHWH O  BO3MOXHBIX  cdepax  Oyamymieit
npodeccuoHanbHON  JESATEIBHOCTH, CBSI3aHHOW C  (U3HKOM, TOArOTOBKA K
JanbHeieMy 00y4eHHUIO B 3TOM HalPaBJICHUH.

JlocTikeHne OSTUX T1IeJie Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUs

oOecrneunBaeTCs PCUHICHUEM CICAYIOIHUX 3aaa4:



. npuoOpeTeHue 3HaHWM O JUCKPETHOM CTPOCHMHM BEIIECTBA, O
MEXaHUYECKHUX, TEMJIOBBIX, AMEKTPUUECKIUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

. npuoOpeTeHre YMEHUI OMUCHIBATh U OOBSICHATh (PUINYECKUE SIBJICHUS C
WCIIOJIb30BaHUEM ITOTYYEHHBIX 3HAHMIA;

. OCBOCHHME METOJIOB pEIICHUs] MPOCTEHIIMX pacyeTHbIX 3aJady C
UCIIOJIb30BAaHUEM (PU3NYECKUX MOJEINEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX
3a/ady;

. pa3BUTHE yMEHUW HaOII0AaTh NPUPOAHBIC SIBICHUS M BBINOIHIThH
OMBITHI, Ja0OpaTopHble pabOThl M  OSKCIEPUMEHTAIbHBIE HCCIEAOBAHUA C
MCIOJIb30BaHNEM U3MEPHUTEIbHBIX PUOOPOB;

. OCBOEHHE IPUEMOB PabOThl ¢ HH(DOpMaIuel PU3NYECKOro coaepKaHus,
BKJIOYass HMHQPOPMAIMI0O O COBPEMEHHBIX JOCTIKEHUSX (U3UKH; aHaIu3 M
KPUTUYECKOE OLICHUBaHUE MHPOPMALIHH;

. 3HAKOMCTBO €O  cdepamMu  MPOPECCHOHANBHON  JIEATEIbHOCTH,
CBS3aHHBIMH C (DU3UKOW, W COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha
JOCTIXKEHUSIX (PU3NUECKON HAYKH.

Koppekunonssle 3a1auu:

. Pa3zBuTne 3pUTENBHOTIO, 3pPUTEIIBHO-OCSA3aTEIBHOTO W CIIYXOBOIO
BOCTIPUSITHS.

. Pa3BuTHE NPOU3BOJILHOTO BHUMAHMSL.

. Pa3ButHe u KOppeKiusa naMsiTH.

. Pa3BuTHE U KOPPEKLIUS MBICIUTENBHOUN €SI TENHLHOCTH.

. [Ipeononenue Bepbanuszma.

. Pa3BuTre MOHOJIOTHYECKOW peYm.

. OOorarnieHue aKTUBHOTO W TTACCUBHOTO CJIOBapsi, POpMUPOBAHUE HOBBIX
TTOHSITHM.

. @opMUpPOBaHNE HABBIKOB 3PUTEJIBHOTO, 3PUTEIBHO-OCSI3aTENBHOTO WU

CIlyXOBOTO aHAJN3a.



. @®opMHUpPOBaHUE HABBIKOB OCS3aTEIbHO-3PUTENIBHOTO O0CIENOBaHUS U
BOCHPUATHS I[BETHBIX WM 4YEPHO-OEBIX (KOHTPACTHBIX) PENbePHBIX M300paKEHUI
(wmrocTpanui, cXem, MaKeToB, YEPTEKHBIX PUCYHKOB, TPA(pUKOB U T.I1.).

. ®opMHUpOBaHUE CHENUATBHBIX TPUEMOB 00CIEeIOBaHUS U M300paKeHUs
U3y4aeMbIX 00bEKTOB JIOCTYIHBIMU CITIOCOOAMHU.

. @opMHUPOBaHUE, YTOYHEHUE WM KOPPEKLUMS MPEACTABICHUN O

IIpeaMETax U MPOLECCaX OKPYKAKOIIEN NEHCTBUTEIbHOCTH.

. Pa3BuTre Menkoi MOTOPUKH U 3pUTEIBHO-MOTOPHON KOOPINHALINH.
. CoBepUICHCTBOBAaHME  YMEHHMS  3pPUTENBHOW  OPUEHTHPOBKH B
MHKPONPOCTPAHCTBE.

Mecto yuyeOHoro npeamera «®u3nka» B y4e0HOM ILIaHe

B cootBerctBUM ¢ ®I'OC OOO dusuka sBiseTcs 00s13aTeIbHBIM IPEAMETOM
Ha ypOBHE OCHOBHOTr0 oOuiero oopasoBanus. J[aHHas mporpaMma npeaycMaTpuBaeT
n3ydeHue Gu3NKu Ha 0a30BOM ypoBHE B 00beme 238 "acoB 3a Tpu roga (Bapuant 1
AOOII O0OO) - o0yuenus no 2 yaca B HEJIE0 B 7 U 8 Kjlaccax v 1o 3 4 B HEJENIO B
9 knacce. Bapuaat 2 AOOOIT OOO - o6y4enus mo 2 yaca B Henento B 8 u 9 kimaccax

u 110 3 4 B Henelro B 10 kiacce.

COAEPKAHME YYEBHOI'O IPEMETA «®U3UKA»
8 kiace

Paznen 1. ®usuka u ee poJib B IO3HAHUU OKPYIKAKILEro MUpa.

®dusznka — Hayka o npupoze Asnenus npupoasl (MC1) Ousnyeckue sSBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, DJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckne BenuuuHbl. M3Mepenuwe ¢usznueckux BenuuuH. Dusznueckue
npubopsl. [lorpemnocTs u3mepennii. MexxayHapogHasi CUCTEMa €ANHHIL.

Kak ¢usuka wu Jpyrme ecTeCTBEHHblE HAyKH H3Y4yalOT HPHUPOLY.
EcTtecTBeHHOHayuyHBII METOA TMO3HAHUS: HAONIOEHUE, TOCTAaHOBKA HAYYHOTO
BONpPOCA, BBIABMKEHHE TMIIOTE3, SKCIEPUMEHT IO MPOBEPKE TMIOTE3, OOBSICHEHUE

HaOmrogaemoro siBiaeHus. Onucanue GU3NUECKUX SBICHUH C IIOMOIIBIO MOJIEIICH.



JlemoHcTpanumu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKHUE, MAarHUTHBIC, CBETOBbBIC
SABJICHUS.
2. duznueckue NpudOpsl U MPoLEaypa MPSIMBbIX U3MEPEHU aHAJIOTOBBIM U

1M (pOBBHIM MPUOOPOM.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. Omnpenenenne UEHbI JeJICHUs KAl H3MEPUTEIHLHOTO MPHOopa.
2 HN3mepenue paccTosiHui.

3. N3mepenne o0bema )KHIKOCTA U TBEPAOTO TENA.

4 Omnpenenenre pa3MepoB MajbIX Tell.

5. N3mepenne temmepaTypbl OpHU MOMOIIU KUIAKOCTHOTO TEPMOMETpPA U
JaTYuKa TeMIEPaTyphl.

6. [IpoBeneHne ucciaeaoBaHus MO MPOBEPKE TMIOTE3BI: JAJbHOCTh IOJIETA
HIapuka, OpoIIeHHOTO TOPU30HTAJIBLHO, TEM 0OJIbIIIE, YeM OOJIbIIIE BHICOTA MTyCKA.

Pa3znen 2. IlepBoHayajibHbIe CBEeJeHUS O CTPOCHNH BeleCTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl OmbIThI,
JTOKA3bIBAOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenne wyactun BemecrBa CBA3b CKOPOCTH JBWKEHHMS YacTULl C
temneparypoii bpoyHoBckoe nBwxkenue, nuddysus BzaumopaeicTBue YacTuIl
BEIIIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHMSI BEUIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPABIX
(kpuctammyecknx) Teid. B3auMOCBsI3b MEXJy CBOWCTBaAMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHHMSIX M WX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

JlemoHcTpanumu.

1. Habnronenue 6poyHOBCKOTO ABUKCHHUS.

2. Habmronenue nuddysumn.

3. HaGmionenue  siBneHuid,  OOBACHAIOMIUXCS  MPUTSDKEHUEM WU
OTTAJIKUBAHUEM YaCTHUI] BEUIECTBA.

JlabopaTopHbIe paOOTHI U OTIBITHI.



1. Ouenka pauameTpa aroMa METOAOM PSAOB (C  HCHOJIb30BAHUEM

doTtorpaduii).
2. OmBITHI 110 HAOTFOICHHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.
3. OmnbITH IO OOHAPYKEHUIO IEHCTBHSI CHUIT MOJIEKYJISIPHOTO TIPUTSIKEHUS.

Pa3nen 3. /IBuskeHHe U B3aUMOAeHCTBHE TeJl.

Mexanndeckoe JBWKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE [IBUJKCHHE.
Ckopoctb. Cpeansisi CKOpPOCTb IMPU HEPABHOMEPHOM JIBM>KEHUHU. Pacuer myTu u
BPEMEHU JBUKCHUS.

SBnenue uHEpUMH. 3aKOH HHEpUMU. B3aumonelcTBue Tenl Kak NPUYHMHA
M3MEHEHMS CKOPOCTH JABWKEHHU Tell. Macca Kak Mepa MHEpPTHOCTH Tena. [imoTHoCTh
BeniecTBa. CBs3b IVIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B €IMHUILIE 00bEMA BEILIECTBA.

Cuna Kak XapakTepucTHKa B3auMojeicTBus Tesl. Cuiia ynpyrocTd M 3aKOH
I'yka. M3mepeHue cwibl C MOMOLIBIO JUHAMOMETpa. SIBiIeHHE TATOTEHUs U cuia
TskecTd. Cuna Tspkectu Ha apyrux mia”erax. (MC) Bec tema. HeBecomocTs.
CrnoxxeHue cuil, HaIpaBJICHHBIX [0 OAHOW mpsiMoil. PaBHoxaeicTByromas cui. Cuiia

TpeHus. TpeHue CKoJbKeHus U TpeHue nokos. Tpenue B npupojae u texuuke. (MC)

JlemoHcTpanumu.

1. Habmonenrne MexaHMuecKoro IBMKEHUS Tea.

2. H3mepeHne CKopoCTH MPSMOIMHEHHOTO TBUYKEHUSI.

3. Habmronenue siBJIeHUSI MHEPIUH.

4. HabmtoneHne n3MeHeHus: CKOPOCTH NP B3aUMOCHCTBUU TEJI.
5. CpaBHeHHE Macc MO B3aUMOJICHCTBHUIO TEL.

6. CrnoxxeHre CHJl, HAalPABJICHHBIX 10 OJHOW MPSIMOIL.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. OnpeneneHue CKOPOCTH pPAaBHOMEPHOrO  JBIKEHHMS (IIapuka B
KUAKOCTH, MOJIEIH SJEKTPUYECKOTO aBTOMOOUIIA U T.11.)

2. Omnpenenenre cpeHENd CKOPOCTH CKOJIbXKEHUsI OpycKa WM MIapuKa Mo
HAKJIOHHOU TUIOCKOCTH.

3. Onpenenenue MIOTHOCTH TBEPIOTO TENA.



4. OnBITHI, AEMOHCTPUPYIONINE 3aBHCUMOCTh PacTsDKEHUs (nedopmariim)
IIPY’KUHBI OT IIPUIIOKEHHOU CHUIIBI.

5. OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIBI TPEHMSI CKOJIBKECHUS OT
BECA TEJIA U XapaKTePa CONPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBePAbIX TeJ, JKUAKOCTEH 1 ra3oB.

Hasnenue. CrnocoObl YMEHBIIEHHUsI U YBEIUUYEHUs naBieHus. /laBieHue rasa.
3aBUCHUMOCTh JaBJICHUSI Ta3a OT o0bema, Temmeparypel. [lepenaya naBieHHS
TBEPABIMM TEJIAMH, >KUAKOCTSIMU M rasamu. 3akoH Ilackama. IIHeBmaTudeckue
MalIMHbl. 3aBUCHUMOCTh JaBJICHUS >KUIKOCTH OT TIyOMHBL. [HMapocraTudeckuii
napanokc. Coob1maromniuecs: cocyabl. [ uapaBnuueckie MexaHu3Mbl.

Atmochepa 3emnmn u arMmocdepHoe AaBieHue. I[IpuumHBI CyliecTBOBaHUs
BO3aymHOM ob6omouku 3emin. OmnbiT Toppuuemnu. H3mepenue atmocdepHOTro
JaBJIeHNs. 3aBUCUMOCTh aTMOC(EPHOr0 JaBlE€HUS OT BBICOTHI HAJl YPOBHEM MOpS.
[TpuOops! 115 U3MEpEHHst aTMOCPEPHOTO 1aBJICHUSI.

JlelicTBue KUIOKOCTH M Ta3a HA MNOTPYKEHHOE B HMX TeJIO BulTankuBaromas

(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozmyxonnaBanue.

JlemoHcTpanumu.

1. 3aBUCUMOCTB JABJIEHUA ra3a OT TEMIEPATYPHI.

2. Ilepenaya naBieHUs ) KUIKOCTHIO U Ta30M.

3. CooOmmaromuecs cocyibl.

4. ['mppaBmuueckui npecc.

3. [IposiBnenue nencTBust aTMOC(hEepHOTO TaBICHHUS.

6. 3aBUCHMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00beMa MOTPYXKEHHON YacTH
T€Ja ¥ IJIOTHOCTH KUAKOCTH.

7. PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUJKOCTH.

8. VYcnoBre niaBaHus TEJ: IUIABAaHUE WIHM NOTPYKEHUE TEN B 3aBUCUMOCTHU

OT COOTHOIIICHUS IJIOTHOCTEH Teja U KUIKOCTH.
JlabopaTopHbie pabOTHI U OTIBITHI
1. HccnenoBanue 3aBUCMMOCTH Beca TeJa B BOJIE OT 00beMa MOrpyKeHHOM

B X KUIKOCTb 4aCTH TCJ1a.



2. OnpeneneHre BBITAJKABAIOLIEH CWJIbL, JEHCTBYIOIIEH Ha  TeJo,
MOTPY>KEHHOE B )KUJKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKABAIOIIEH CHUJIbI, JEUCTBYIOIIEH Ha
TEJIO B )KUIAKOCTH, OT MaCChl TEJIA.

4. OnbITel, AEMOHCTPUPYIOLIME 3aBUCUMOCTHh BBITAJKUBAIOIIEH CHIIBI,
JEUCTBYIONIEH Ha TEJO B KUAKOCTH, OT 00beMa MOTPYKEHHOW B JKUIKOCTh YacTH
TEJIa U OT INIOTHOCTH KUJKOCTH.

5. KoncTpynpoBanne apeomerpa WIH KOHCTPYUPOBAaHUE JIOJKU U
ONPEAECITIEHHUE €€ TPY30IOABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexannueckas paboTta. MOIIHOCTb.

[IpocTthie MexaHWU3MBI: pbIYar, OJIOK, HAKJIOHHAS IIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [IpumeHeHue npaBuia paBHOBECHs pbldyara K OJIOKY. «30J0TOe
npaBuwio» MexaHuku. KITJ] mpocteix mexanu3moB. [IpocTbie MeXaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckas dHeprus. KuHeTrnueckas ¢ NOTEHUHWAJIBHAS  DHEPIUS.
IIpeBpailienrie 0JJHOrO BHJIa MEXAHUYECKOM IHEPTHM B JIPYToi. 3aKOH COXpaHEHUs
DHEPIrUM B MEXAHHKE.

JlemoHcTpaunmn

1. IIprMepbl TPOCTBIX MEXAHU3MOB.

JlaGopaTopHbie pabOTHI U OTIBITHI.

1. Omnpenenenre pabOThI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBH)KEHUU TeJa

110 FOpHBOHTaHBHOﬁ IMOBCPXHOCTH.

2. HccnenoBanue ycioBhil paBHOBECHS pblyara.

3. N3mepenune KIIJ] HakIIOHHOM TIIIOCKOCTH.

4. N3ydenne 3aKkoHa COXpaHEHUS] MEXaHUYECKON YHEPTHUH.
9 k1ace

Pa3nea 6. TensioBLIE ABJICHUS.



OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJSIPHO-KUHETUYECKOM TEOpPUHU  CTPOECHUS
BellecTsa. Macca W pasMepbl aTOMOB M MOJeKyd. ONbIThL, MOATBEPKAAIOLIUE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Mopnenn TBEpAOTrO, >KUIAKOTO U Ta3000pa3HOrO COCTOSIHMN BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHHWE CBOMCTB Ta30B, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUN MOJEKYISIPHO-KUHETUYECKOH TEOPHHU.
CmaunBaHMe U KanWUIAPHBIE sIBJIEHUS TEioBoe pacliupeHue u CoxaThe.

Temneparypa. CBs3p TeMmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHKECHUS
YaCTHLI.

Buytpennss sHeprus. CnocoObl M3MEHEHHMsS] BHYTPEHHEH  SHEPrUu:
TerJionepeaaya U coBeplieHre padoTsl. Buabl Temnonepenayn: TEMIONPOBOIHOCTD,
KOHBEKL U, U3ITyYCHHE.

KonudectBo TemynoThl. YenpHas TEIIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TeIioBoro OanaHca. [InaBneHue u oTBepaeBaHue
KpUCTAJUIMYECKUX BELIECTB. YJeibHas TemioTa IuiaBiaeHus. [lapooOpa3zoBanue u
kougeHcanus. Mcnapenue. (MC) Kunenue. YaenbHas Temiora mapooOpa3oBaHMs.
3aBUCHUMOCTh TEeMIEpaTyphl KHIIEHHS OT aTMOC(EPHOTo AaBiieHus. BraxkHoCTb
BO3/yXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Tpunuuner pabotsl TernoBbix aBurateneit. KIIJ| TemmoBoro asuraresns.
TennoBble ABUTATENM U 3alIUTa OKpyxatromen cpenbl. (MC)

3aKOH COXpaHEHUs U MPEBPAILCHHS YIHEPTUH B TEIJIOBBIX nponeccax. (MC)

JleMoHCcTpanmu

1. Habmronenue 6poyHOBCKOTO ABUKCHHUS.

2. Ha6mronenue muddysun.

3. HabutoieHue siBjaeHU cMauyrBaHUs U KalWUISIPHBIX SIBJICHUI.

4. HabutoieHue TemnoBoro paciupeHust Tell.

3. V3MmeHeHue faBieHus ra3a nmpu U3MEHEHUH 00beMa M HarpeBaHUU WU
OXJIQXKICHHH.

6. IIpaBuna u3MepeHus TEMIIEPATYPHI.
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7. Buap! Terutonepenaymn.

8. OxJta’kIeHue IpHu COBEPUIEHUH pabOTBHI.

9. Harpeanue npu coBepieHUH padOThl BHEUTHUMU CUIIAMH.
10.  CpaBHEHUE TEIUIO EMKOCTEN Pa3INYHbIX BEIIECTB.

11. HaOmronenue KueHus.

12.  HaOmroneHue nocTosiHCTBA TEMIEPATYPHI NIPH TIABJICHUH.
13. Mogaenu TEIUIOBLIX ABUTATEIIEH.

JlaGopaTopHbie pabOTHI U OTIBITHI.

1. OnbIThI 10 OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKEHHUS.
2. OnpITHI IO BRIPAIIMBAHUIO KPUCTAJLUIOB TOBAPEHHOW COJIM UJIU caxapa.
3. OnbIThl 10 HAOIIOACHUIO TEIUIOBOTO PACIIMPEHHUS Ta30B, KUAKOCTEU U

TBEPBIX TEI.

4, Ornpenenenue JaBJIeHHUS BO3IyXa B Oa/UIOHE MITIPHUIIA.

5. OnbITEI, TEMOHCTPHUPYIOIINE 3aBUCHMOCTh JIaBJICHUS BO3JyXa OT €ro
o0beMa 1 HArPEBAHUS WA OXJIAXKICHHUS.

6. [IpoBepka THUMOTE3bl JIMHEHHOW 3aBUCHMOCTH [UJIMHBI  CTOJIOHMKA
KUIAKOCTH B TEPMOMETPUIECKON TPYOKE OT TeMITepaTyphI.

7. Habnronenne wu3MeHeHMs] BHYTPEHHEM DSHEPruM Tejla B pe3ysbTaTe
Terionepeayn U padboThl BHEIIHUX CHUJI.

8. UccnenoBanue siBIeHUs TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOJHOW WU
rOpsYEu BOJIBI.

9. OnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJYYEHHOIO BOAOW IIpH
TEIJI000MEHE C HArPEThIM METAJUTHIECKAM IAITUHIPOM.

10.  Omnpenenenue ynenbHON TEIIOEMKOCTH BEILIECTBA.

11. HccnenoBanue npoliecca UCIIAPEHUS.

12. OmnpeneneHre OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

13. Omnpenenenue ynenbHON TEIIIOTHI IUIABICHUS JIbA.

Pa3znen 7. diaekTprnyecKue 1 MATHUTHbIE SIBJICHUS.
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Onextpuzaums Tena. JIBa poja sneKTpUYECKHX 3apsioB. B3aumoneiicTBue
3apsKEHHBIX Tel. 3akoH KylioHa (3aBUCHMOCTB CHIIBI B3AUMOJEHCTBHS 3apsyKEHHBIX
T€J OT BEJIMYUHBI 3apPsII0B U PACCTOSIHUSI MEXK]Y TEJIaMH).

Onextpuueckoe mnoie. HampsskeHHOCTh 3nekTpuyeckoro noiid. [IpuHiun
CYTIEPIIO3ULIMU PJIEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).

Hocuremu 351eKTpUYECKUX 3apsioB. DJIEMEHTApPHBIM AIEKTPUYECKUN 3apsl.
Crpoenue aroma. [IpOBOAHHMKN U JTUANEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUYECKOIrO
3apsja.

ONEeKTpUYeCKUid TOK. YCJIOBUS CYIIECTBOBAaHUS 3JIEKTPUYECKOTO TOKA.
NctouHnku mNOCTOSHHOTO TOKAa. JIeMCTBUA JIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJNEKTPUUECKUIN TOK B JKHUIKOCTSIX U ra3ax.

Onektpuueckass nenb. Cunma  Toka.  DIJIEKTPUYECKOE  HaIPSKEHUE.
ComnpoTuBiieHHE NPOBOJHUKA. Y IEIbHOE CONPOTHUBIIEHUE BEIECTBA. 3aKOH OMa 11t
ydacTka uenu. [locienoBarenbHoe U napajjieIbHOE COEAUHEHNE MPOBOJHUKOB.

PaGora M MOIIHOCTH ANEKTpUYECKOro Toka. 3akoH Jhxoyns— Jlenma.
DNeKTpUYECKUe LeNU U MOTPEOUTENN 3IEKTpUUecKoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE MarHUTHl. B3anMoelicTBUE TOCTOSTHHBIX MAarHUTOB. MarHuTHoe
noJsie. MarauTHoe nosie 3eMJIM ¥ €ro 3HaYeHUe i1 )KU3HU Ha 3emuie. OnbIT JpcTena.
MarsHuTHoe 1oJie 3IEKTPUIECKOro Toka. [I[puMeHeHne 3IeKTpOMarHuToOB B TEXHHUKE.
JlelicTBUE MAarHMUTHOTO TMOJiI HA TMPOBOJHUK C TOKOM. OJEKTPOABUTATEIb
MIOCTOSIHHOTO ~ TOKa.  Mcrmonp30BaHHME — 3JEKTPOJABUIATeNed B TEXHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel Dapanes. SABneHue 3neKTpoMarHuTHOM MHAyKIMU. [IpaBwio Jlenna.
DneKTporeHeparop. Crioco6bl MOJIY4EeHUS ANEKTPUYECKOU DHEPIUU.

9H€KTpOCTaHIII/II/I Ha BO300HOBJISIEMBIX HCTOYHHKAX OHCPIruu.

JlemoHcTpanuu.

1. DJneKTpU3alus Tel.

2. JIBa poaa 3JIEKTPUYECKUX 3apsIA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJ.
3. Y CTPOMCTBO U AEUCTBUE MIEKTPOCKOIIA
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3J'I€KTpOCTaTI/I‘-IeCKa$I WHAYKOUSIL.

3aKOH COXpaHEHUS IEKTPUUECKHUX 3apsJI0B.

4

5

6. [IpoBOOHUKH U AUDIIEKTPUKH.

7 MopnenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.

8 M cTOYHMKY TOCTOSTHHOTO TOKA.

9 JlencTBUS NEKTPUUYECKOTO TOKA.

10.  DnekTpuyuecKuil TOK B )KUIKOCTH.

11. Ta3oBblii paspsj.

12. H3mepeHue cuibl TOKa aMIIEPMETPOM.

13. H3MmepeHue 37eKTpUYECKOr0 HAMPSKEHUS BOIBTMETPOM.

14. Peoctar u marasuH CONPOTHUBIICHUM.

15. B3zaumoneuncTBHe MOCTOSHHBIX MArHUTOB.

16. MopaennpoBaHUe HEBO3MOKHOCTH Pa3AEIEHUS MOIOCOB MarHuTa.

17.  MopaenupoBaHUE MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.

18.  OmeIT Dpcrena.

19. MarnuTHO€ noJie Toka DJIEKTPOMarHuT.

20.  /lelicTBME MarHMTHOTO MOJIA HA MPOBOJIHUK C TOKOM.

21.  DnexkTpoABUTaTeNlb NOCTOSIHHOTO TOKA.

22. HccnenoBaHu€ SIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

23.  OmnbiTel @apanes.

24. 3aBHCHMOCTb HAIIPABJICHUS WHIYKIIMOHHOTO TOKAa OT YCJIOBHUWM €T0
BO3HUKHOBEHHUSI.

25.  DneKTporeHepaTrop NOCTOSHHOTO TOKA.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. OnpiTel 1O HAOJIOACHHUIO AJIEKTPU3ALMK Tel HWHAYKIUEH U Tpu
CONPUKOCHOBEHUH.

2. UccnenoBanue AEUCTBHUS DIEKTPUYECKOTO IIOJS HA TPOBOJHUKH U
TUAJIEKTPUKH.

3. COopka u nmpoBepka padboThI EKTPUUYECKOMN IIENMU TOCTOSHHOT'O TOKA.

4. W3mepenre U peryaupoBaHKe CHIIbI TOKA.
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3. N3mepenne n peryimpoBaHue HAIPSKEHHUS.

6. HccenenoBanue 3aBUCMMOCTH CWIBI TOKA, MAYLIETO 4YEpeE3 PE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSDKEHUS HA PE3UCTOPE.

7. OnpITsl, JEMOHCTPHUPYIOLINE 3aBUCHMOCTD 3JIEKTPUYECKOTO
CONPOTHUBJICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOMAAU IIONEPEYHOr0 CEYEHUS U
MaTepuana.

8. [IpoBepka mpaBwiia CHOXKEHHS HANPSLDKEHWW NPU TOCIEI0BATEIBHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBwuiia Ui CWIBI TOKA NPU NApaUIEIbHOM COEIVHEHUU
PE3UCTOPOB.

10.  Omnpenenenue pabOTHI AIEKTPUUECKOIO TOKA, UIYILIETO YEPE3 PEIUCTOP.

11. OnpeneneHre MOIIHOCTH 3JIEKTPHUYECKOTO TOKA, BBIIEISEMON Ha
pe3ucTope.

12. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYILETO Yepe3 JIAMIIOYKY, OT
HaIpsOKEHUS Ha HEW.

13.  Omnpenenenne KIIJI narpeBarensi.

14. HccnenoBaHue MarHUTHOIO B3aUMOJEHCTBUS MOCTOSIHHBIX MAarHUTOB.

15. HM3ydyeHme MarHMTHOrO TIOJII TIOCTOSHHBIX MAarHUTOB IIPU  HX
OOBEAMHEHUH U Pa3/ICICHUH.

16. HccnenoBanue AeMCTBUS DIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnsITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJEUCTBUSA
KaTYyILIKU C TOKOM M MarHWTa OT CHJIbI TOKA U HAIIPABJICHMS TOKA B KaTYIIKE.

18.  M3yueHue neiCTBUSI MATHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

19.  KoHcTpyHnpoBaHHUE U N3y4eHHUE PAOOTHI AJIEKTPOIBUTATEIS.

20. HM3mepenue KIIJ[ 31eKTpoABUraTe€IbHON YCTAHOBKH.

21.  OmnsITBl MO MCCIEIOBAHUIO SIBICHUS DJIEKTPOMArHUTHOW HWHAYKIUU:

HCCIICAOBAHUC W3MEHCHUHN 3HAUYCHMS U HanpaBJICHUA WHAYKIIMOHHOI'O TOKaA.

10 xkaace (Ixaacc mecToi rog 00y4eHus)

Pa3znea 8. Mexannueckue siBJICHHUS.
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Mexanuueckoe JBWKeHHWe. MarepuanpHas Touka. (CHcrema  oTcuera.
OTHOCHUTEIBHOCTh MEXAHMYECKOro JABWXKEHHUS. PaBHOMEpHOE MNpsSMOIMHEIHOE
nBrkeHue. HepaBHOMEpHOE NpsAMONMHENHOE IBHKEHHE. CpelHss U MIHOBEHHAs
CKOpOCTB TeJia IPU HEPABHOMEPHOM JIBHKECHUH.

VYckopenne. PaBHOycKOpeHHOe MpsiMOJMHENHOe aABmkeHue. (CBoOOIHOE
nageHue. OnbITel ['anuies.

PaBHOMepHOEe ABMKEeHHE MO OKpyxHOCTH. Ileprox m dacrora oOpaieHwHs.
JIunelinas u yrinosas ckopocTu. LleHTpocTpeMuTenbHOE YyCKOPEHHE.

IlepBoiii 3ak0oH Hprorona. Bropoii 3akon Herotona. Tperuit 3akon HproTona.
[IprHIMI Cynepno3uLnn CHUIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpeHHs CKOJIBKEHHUs, Cuia
TPEHHUsI IOKOSI, APYTUE BUIBI TPEHUS.

Cuna TSDKECTM U 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOpEHHE CBOOOJHOIO
naaeHus. JBuwxenue nuanet Bokpyr Connua. (MC) [lepBas kocMHuueckast CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue MmaTepuanbHONW TOUYKHM. AOCOJIOTHO TBepAoe Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIJICHHON OCBIO BpaleHusi. MOMeHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. M3smMeHeHne ummynbca. VMiynbsC cuiibl. 3aKOH COXpaHEHUS
uMmiyibsca. Peaktusnoe asuxenue. (MC)

Mexannueckas paboTa u MOIIHOCTb. PaboTa Cuit TSKECTH, yIPYTOCTH, TPEHHSL.
Cesi3p sHeprun u pabotel. IloTeHumanbHass SHeEprus Tena, MOAHITOIO Haj
IIOBEPXHOCTBHIO 3eMui. [loTeHnmManbHas sHeprus cxartou npyxkuHbl. Kunernueckas

sHeprud. TeopemMa O KHMHETHYECKOW 3HEPruu. 3aKOH COXPAHEHHS MEXaHUYEeCKON

SHEPrUU.
JlemoHcTpanumu.
1. HaGnronenue MexaHHMYecKOro ABMKEHHUSI Tejla OTHOCUTENbHO pPa3HbIX

TEJ OTCUETA.
2. CpaBHeHME IyT€l U TPACKTOPUN ABWKEHHUS OJHOTO M TOTO K€ TeJa
OTHOCHUTEJILHO Pa3HBIX TEJl OTCUETA.

3. N3mepenne CKOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO IBU)KEHUSL.
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4. HccnenoBaHue Npru3HaAKOB PaBHOYCKOPEHHOTO ABUKEHUS.

3. Habnroienne ABMKEHUS TeNa MO OKPY>KHOCTH.

6. HaGntoieHne MeXaHW4YecKuX SIBICHUN, NPOUCXOASIIUX B CHCTEME
orcuera «Tenexka» npu ee paBHOMEPHOM M YCKOPEHHOM JIBH)KEHUH OTHOCUTEIBHO

KaOuHeTa QU3UKH.

7. 3aBUCUMOCTh YCKOPEHHS Teja OT MacChl TeJla U JIEUCTBYIOIIEH Ha HETO
CHUIBI.

8. Habmnronenue paBeHcTBa CUIJI IPU B3aMMOJICCTBUM TEJL.

9. N3meHenue Beca Tea Mpu yCKOPEHHOM JIBUKECHUHU.

10. Ilepenaya umiynbca Mpu B3aUMOJEHCTBUU TEN.

11.  IIpeoOpa3oBaHusi SHEPrUM NPU B3aUMOAECUCTBUHU TEIL.

12. CoxpaHeHue UMITyJIbCa IPU HEYTIPYTOM B3aUMOICHCTBUM.

13.  CoxpaHeHHe UMITyJIbCa IPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUU.

14. HaGmroneHne peakTUBHOTO ABUKEHUS.

15. CoxpaHeHre MeXaHMUYECKON SHEPIHH MTPH CBOOOTHOM IMaICHUH.

16. CoxpaHeHME MEXAHWYECKOM »HHEPruM NpH JABWKEHUU Tela IOoJ
JNEUCTBUEM IIPYKHUHBI.

JlaGopaTopHbie pabOTHI U OTIBITHI.

l. KoHcTpyupoBanue TpakTa Al pa3roHa U JaJbHEWIIEro PaBHOMEPHOTO
JBVKCHUS IIAPUKA UITH TEIEKKH.

2. Onpenenenue cpeiHel CKOPOCTH CKOJIBKEHUSI OpycKa WM JBM)KEHUS
[IapHuKa M0 HaKJIOHHOM IUIOCKOCTH.

3. OnpeneneHrne yCKOPEHHsI Tella NPH PAaBHOYCKOPEHHOM JBMKEHUH IIO
HaKJIOHHOM MJIOCKOCTH.

4. HccnenoBaHue 3aBUCMMOCTH ITyTH OT BPEMEHU MPHU PaBHOYCKOPEHHOM
JBY)KEHUU 0€3 HauaJlbHOW CKOPOCTH.

5. [IpoBepka rumortesbl: €CiAM INpPU PaBHOYCKOPEHHOM JABM)KEHUU 0€3
HAayaJbHOW CKOPOCTM IyTH OTHOCATCS KakK Ppsi  HEYETHBIX YHCEN, TO

COOTBCTCTBYIOIIHEC ITPOMEKYTKH BPEMCHU OJJMHAKOBEI.
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6. HCCJ’ICI[OB&HH@ 3aBUCUMOCTU CHWJIbI TPCHUA CKOJBXCHHA OT CHJIbI

HOPMAJIbBHOTO IaBJICHUS.

7. Onpenenenue k03P PULIMEHTA TPEHUS CKOIBKEHUS.
8. OnpeneneHne KECTKOCTU IPYKUHBI.
9. Omnpenenenue pabOTHl CUIIBI TPEHUS TP PABHOMEPHOM JIBMXKEHUH Tela

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Ompenenennie pabOThl CHIBI YIOPYrOCTH TIPU TOIBEME Tpy3a C
UCIOJIb30BAaHUEM HEIMOABUKHOTO U MOJBUAKHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXpaHEHHUS SHEPTUHU.

Paznen 9. Mexanuveckue Kojae0aHUs U BOJTHBI.

KonebarenbHoe nBrxkenre. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUN: MEPHUO/I,
4acToTa, aMIUINTyJa. MaTremMaTU4eCKU W NPYKUHHbIA MasATHUKU. [IpeBpamenue
SHEPrUu MpU KoJieOaTeIbHOM JIBHXKEHHH.

3aryxaromue  KoyieOaHus. Boinyxxnennole  koneOanus.  Pe3onaHc.
Mexannueckue BoHbl. CBOMCTBAa MexaHW4YecKuX BOJH. [IpoosibHbIE U MONEpEeUHbIe
BOJHBI. J[JIMHA BOJHBI U CKOPOCTh €€ pacnpocCTpaHeHUs. MexXxaHHM4eCKUEe BOJIHBI B
TBEPJIOM Telie, cericmuueckue BoyiHbL. (MC)

3Byk. I'pomMKkoCTh 3Byka M BbicOTa TOHa. OTpaxkenue 3Byka. WMH(ppa3Byk u

yIIbTPa3BYK.

JlemoHCcTpauuu.

1. HaGnronenue konebGaHuil Ted Moja ACUCTBUEM CHUIIbI TSKECTH U CUJIIbI
YOPYTOCTH.

2. Habmonenue xosnebanuii rpy3a Ha HUTH U Ha TPYKUHE.

3 HaGnronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.

4. Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIETN).

5 Halnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YACTOTHI.

6 AKYCTUYECKHUI PE30OHAHC.

JlabopaTopHbIie paOOTHI U OTIBITHI.
1. OmnpenencHue 4YacTOThl M TEepUoJa KOJCOAHUH MaTeMaTHYECKOrO

MasiTHHKA.
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2. Omnpenenenre 4acTOThl U Mepro/ia KoieOaHUi MPYKUHHOTO MasITHUKA.

3. HccnenoBanre 3aBHCHMOCTH TEpHOJa KOJEOAHWN TOJBEIICHHOTO K
HUTH I'Py3a OT JUIMHBI HUTH.

4. HccnegoBaHne 3aBUCMMOCTH  Iepuoja KoyieOaHWW  MNPYKUHHOTO
MasiTHUKA OT Macchl rpysa.

5. ITpoBepka HE3aBUCUMOCTH NEpUOJia KOJeOaHui rpy3a, MOABEIIEHHOTO K
HUTH, OT MACChI Ipy3a.

6. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTb I€pUoAa  KoJeOaHWi
NPYKUHHOTO MasiTHUKA OT MacCChl rpy3a U KECTKOCTH MPY>KUHBI.

7. N3mepenne yckopeHus CBOOOTHOTO TaCHMS.

Paznen 10. DiieKTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.

ONeKTpOMarHuTHOE  MoJie.  OJEKTpOMarHuTHele  BOJHbL.  (CBoiicTBa
AJIEKTPOMAarHuTHeIX BoJH. [llkama snexkTpoMarHUTHBIX BOJH. Vcnonb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JJII COTOBOM CBSI3U. DJEKTPOMAarHWTHas MpHUpOJa CBETa.

CkopocTth cBeTa. BonHOBBIE CBOICTBA CBETA.

JlemoHcTpauuu.
1. CBoiicTBA PNIEKTPOMATHUTHBIX BOJIH.
2. BomnHOBBIE CBOMICTBA CBETA.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. N3ydeHne CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TMOMOIIbIO MOOUIBHOTO
tenedoHa.

Pa3gen 11. CBeToBLI€E SIBJIEHHS.

JlyueBas mojnenb cBera. Mcrounnku ceeta. [IpsamonnHeHoe pacipoCcTpaHeHue
ceeta. 3armenuss Connna u Jlynsl. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTPa)KEHUS CBETA.

[Ipenomnenue cBera. 3akOH NpenoMIIeHUs cBera. llonmHoe BHYTpeHHeEE
OTpakeHHE cBeTa. Mcronb30BaHME MOJHOIO BHYTPEHHETO OTPAKEHHS B ONTHYECKUX

CBCTOBOAAX.

18



Jlunza. Xop mydeit B muH3e. OnTuyeckas cuctema (horoanmapara, MUKPOCKOIIA
n teneckona. (MC) [I'maz kak onrTuyeckas cucrema. binM30pykocTs U
JaIbHO30PKOCTb.
Paznoxxenne OGemoro cBera B cmnektp. Omneitel Hpiorona Croxenue
CIEKTpaJbHBIX BETOB. J(ucnepcus cBeTa.
JlemoHcTpanuu.
1. IIpsAMonMHEHOE pacIIpOCTPAHEHNE CBETA.
OTpaxkeHue cBera.
[Tonyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

IIpenomnenue ceera.

2

3

4

5. ONTHYECKUN CBETOBO/I.
6 Xox myueit B coOuparomiei JIuH3e.

7 XoJ JIydeu B paCCeUBAIOLIEH JIMH3E.

8 [Tonyuenne nzo0pakeHu ¢ MOMOIIBIO JIUH3.

9 [Tpunumn neiicTBus gporoanmnapara, MUKPOCKOIA U TEIECKOIIA.
10. Mopenn riasa.

11. Pa3znoxxenue 6en0ro CBETa B CIIEKTP.

12.  Tlonmyuyenue 6enoro cBeTa Mpu CIOKEHUU CBETA Pa3HbIX LIBETOB.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. HccnenoBanue 3aBUCUMOCTH yTila OTPAKEHMsI CBETOBOIO JIyda OT yrja
najeHus.

2. N3ydenne xapakTepuCTHK N300pakeHUs MIpeIMETa B TNIOCKOM 3€pKaie.

3. HccnenoBaHue 3aBUCMMOCTH yIJIa MPEJOMIICHHSI CBETOBOIO Jiyda OT

yria najieHus: Ha TPaHULE «BO3AYX—CTEKIIO.

4. [Tomy4yenune n300pakeHN ¢ TOMOIIBIO COOMPATOIICH JINH3HI.

5. Onpenenenve  (GOKYCHOTO  PAcCTOSIHMSI W ONTUYECKOM  CHJIBI
coOuparoiei JTUH3bI.

6. OnbITHI 1O Pa3IoKEHUIO OEI0Tr0 CBETa B CIEKTP.

7. OnpITHl O BOCHPUATUIO LIBETA MPEIMETOB MPU MX HAOIIOJEHUU Yepes

I[BETOBBIC (DUIIBTPHI.
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Pa3nen 12. KBanToBble siBJIeHHS.

OmnbiTel Pesepdpopaa u mnanetapuas moxaens atoma. Monens atroma bopa.
Hcnyckanue u noriyionieHue ceera atoMoM. KBanTsl. JInHe4aTsie ClieKTpsl.

PannoaktuBHOCTH anb(da, 6eTa u raMma-u3nydeHusi. CTpoeHre aTOMHOTO Sipa.
Hyxnonnas mozens aToMHOro siipa. M3oTomnst.

PamnoaxtuBable mnpeBpameHus. [lepmox nosypacmaza aTroOMHBIX — SAEp.
SnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsiIOBOIO0 M MACCOBOIO YHCEN. DHEpPrus
CBSA3U aTOMHBIX sAnep. CBsa3b mMaccel M dHepruu. Peakuuu cuHTE3a W OelIeHUS sIep.
Uctounuku sneprun. Connna u 3e3a. (MC)

Snepnas osHepretuka. JIeMCTBUS pPAIMOAKTUBHBIX M3JIyYEHUNM HA JKUBBIC

opranu3msl. (MC)

JlemoHcTpanumu.

1. CnekTpbl U3JTYyYEHUS U TTOTJIOIICHUS.

2. CnekTpsbl pa3IuyHbIX Ta30B.

3. CnekTtp BoJOpOA.

4. Habmronenue tpekoB B kamepe BuibcoHa.

3. PaboTa cueTunka HOHU3HPYIOLIUX U3TYyYEHUN.

6. Perucrpanus usnydeHus NpupoaHbIX MUHEPAIOB U MPOLYKTOB.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. Habnroienue CriomHbIX U JIMHEHYaThIX CIEKTPOB U3ITyUEHUSI.

2. HccnenoBanue TpeKOB: U3MEPEHUE HPHEPTrUU YACTHIIbI 110 TOPMO3HOMY
myTH (1o oTtorpadusim).

3. N3mepenne paanoakTHBHOTO (poHa.

IHoBTOpPHUTEIHLHO-00001IAIOIIUI MOLYJIb.

[ToBTOpHUTENHEHO 000OIIAIONINI MOTYJIb MPEAHA3HAYEH AJISl CUCTEMATU3alluu U
000011IeHHs] TPEIMETHOTO COACPXKAHUS U ONbITa JEATEIbHOCTH, MPUOOPETEHHOIO
Opy M3y4YEHMHM BCEro Kypca (U3MKH, a TaKxKe IJs MOATOTOBKU K OCHOBHOMY
roCyJapCTBEHHOMY JK3aMeHy MO (U3HKEe JUIsi OOyYaromMXCs, BBIOPABIIUX 3TOT

y4eOHBIN MpeIMET.
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[Ipy M3ydYeHUM JAHHOTO MOMYJSl PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUJIbI
JESTETPHOCTH, HA OCHOBE KOTOPBIX OOECMEYMBACTCS IOCTIDKEHHE MPEAMETHBIX H
METANpeJMETHBIX  IJIAHUPYEMbIX  PE3yJlbTaToOB  0Oy4yeHus,  QopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAyYHBIX METOJIOB HCCIIECIOBAHUS
SABJICHUM NPUPOABI U TEXHUKU, OBJAJCHUE YMEHHUSIMU OOBACHATH (U3HMUYECKUE
ABJICHMS, TPUMEHSISI TIOJyYeHHbIE 3HAHMs, pelaTh 3ajJadyd, B TOM YHCIE
KaueCTBEHHbIEC U SKCIIEPUMEHTAJIbHbBIC

[TpuHIMNIUATBHO AESTEIBHOCTHBIN XapakTep AAHHOTO pa3zelia peau3yeTcs 3a
CYET TOTO, YTO OOYJAIOIINECS BBITIONHSIOT 3aaHusl, B KOTOPHIX UM MPEAJIaraeTcs:

. Ha OCHOBE TIOJIYYCHHBIX 3HAHWW PACMO3HABaTh M HAYYHO OOBSICHATH
(bu3ndecKkue SBJIEHUS B OKPYKAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;

. WCIIOJIh30BaTh HAYYHBIE METOJIbI UCCIICAOBAHMS (DU3UIECKUX SBIICHUM, B
TOM YHCIIE JUIsl IPOBEPKU TUIIOTE3 U MOJYyUEHUS TEOPETUUECKUX BHIBOJIOB;

. OOBSACHATH HAy4dyHbIE OCHOBBI HauOoyiee BaXHBIX JOCTHXKEHHM
COBPEMEHHBIX TEXHOJIOTUH, HAMPUMEp, MPAKTUUYECKOI0 HCIOJIb30BAHUS PA3TUUYHBIX
UCTOYHUKOB JHEPrMM Ha OCHOBE 3aKOHA IMPEBpalleHUs] W COXPAHEHUS BCeEX
M3BECTHBIX BUJIOB SHEPTHUHU.

Kaxnas w3 TeM [JaHHOro pasfena BKIIOYAeT JAKCHEPUMEHTAIbHOE
uccienoBaHde obOoOmaromero xapakrepa. Paznen 3aBepriaeTcss NpOBEIEHUEM

JAMArHOCTUYECKOM U OIIEHOYHOM pabOoThI 32 KypC OCHOBHOM IIKOJIBI.

INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA YYEBHOI'O
HPEIAMETA «®PU3UKA»

JIn4HOCTHBIE pPe3yJIbTATHI

[TatproTnyeckoe BOCIUTAHHUE:

° OPOSIBJIECHUE MHTEPECA K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO
poccuiickoi GU3NIECKON HAYKH;

° LIEHHOCTHOE OTHOLIEHUE K JTOCTHXKECHUSAM POCCHNCKHX
Y4EHBIX-(PU3UKOB.

['pasx1aHCKOE M AYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:!
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° TOTOBHOCTD K AKTUBHOMY Y4aCTHIO B 00CYXICHUH
OOIIIECTBEHHO3HAYUMBIX W O3THUYECKHX TPOOJIEM, CBSA3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUN (PU3UKH;

° OCO3HAaHWE BaXXHOCTU MOPAJIbHO-3TUYECKUX PUHILIUIIOB B JEATEIBHOCTH
YYEHOTO.

DCTETUYECKOE BOCIIUTAHUE:

° BOCIIPUSITUE  OCTETUYECKMX  KadeCcTB  (PU3MUECKOW  HayKu:  eg
rapMOHUYHOTO IOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH

[{eHHOCTH HAYYHOTO MTO3HAHUS:

° OCO3HAHMWE IEHHOCTH (U3MYECKON HAYKW KaK MOITHOTO WHCTPYMEHTA

MMO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJOTHHM, BaXHEHIIEH COCTABIAIOLIECH

KYJBTYPBI,
° pa3BUTHE HAYYHOH J1F0003HATEIBHOCTH, HHTEPECA K HCCIIEOBATEIbCKOM
NEATEIBHOCTH

dopMUpOBaHUE KYJIBTYPHI 3I0POBBS U IMOIIMOHATBLHOTO OJIATOTIOTY YK :

° OCO3HaHWE IICHHOCTH Oe3omacHoro ooOpasza KH3HH B COBPEMEHHOM
TEXHOJIOTHUYECKOM MHUPE, BAKHOCTH TPABIII 0€30IMaCHOTO TIOBEICHHS HA TPAHCIIOPTE,
Ha JIOPOTax, C ANEKTPUIECKUM U TEIJIOBBIM 000pYI0BaHNEM B JOMAITHUX YCIOBHSIX;

° c(hOpMHUPOBAHHOCTh HaBBbIKa pediekcuu, MpU3HAHUE CBOETO TpaBa Ha
OMMOKY ¥ TAKOTO e MpaBa y APYroro 4yeaoBeKa.

TpynoBoe BocriuTaHue:

° AKTUBHOE y4YacTHE B PEIICHUHU MPAKTHYECKUX 3a/a4d (B paMKax CEMbH,
IIKOJIBI, TOpOAa, Kpasi) TEXHOJOTMYECKOW W COIHMAIbHOW HAmpaBJIEHHOCTH,
TpeOYIOMIMX B TOM YHCIIe U PUINICCKUX 3HAHUIA;

° WHTEpPEC K TMPAKTHUYECKOMY W3YyUYCHHIO NPO(ecchid, CBS3aHHBIX C
(hU3UKOM.

DKOJIOTUYECKOE BOCTIMTAHHUE:

° OpHEHTAaIUs Ha MTpUMEHEeHNEe (PU3NYECKUX 3HAHUH ISl PEIICHHs 3a71a4 B
00JacTH OKPYXAIOIIeH Cpebl, MIaHUPOBAHUS MOCTYNKOB U OIIEHKH MX BO3MOXKHBIX

ITOCJIEACTBUAN IS OKPYKAIOIIEW CPEeJIbl;
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J OCO3HaHue TN00aJbHOr0 XapaKTepa 3KOJOTHYECKUX MpOoOiIeM W myTel
UX pEeLIeHUs

Anantanus oO0y4aromerocss K M3MEHSIOUIMMCS YCJIOBHUSM COLMAJIbHOW U
IIPUPOIHON CPEJIBI:

° HOTPEOHOCTh BO B3aMMOJECHCTBUM IPH BBINOJIHEHUU MCCIEN0BAHUN U

ITPOCKTOB (1)I/ISI/I‘ICCKOI>’I HarpaBJICHHOCTH, OTKPBLITOCTD OIIBITY U 3HAHUAM APYTUX;

° IIOBBIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH YeEpe3 NPAKTUYECKYIO
NEATEIBHOCTD;
J noTpeOHOCT, B (OPMUPOBAHMU HOBBIX 3HAHHWM, B TOM YHUCIE

(bopMyIMpOBaTh UIEH, TOHATHUS, TUIIOTE3bI O PU3NIECKUX 00BEKTaX U SBIICHUSX;
° OCO3HaHWe Je(PUIMTOB COOCTBEHHBIX 3HAHMA W KOMIETEHTHOCTEH B

o0nactu (HU3HKY;

° IJIAHUPOBAHUE CBOETO Pa3BUTHSA B MPUOOPETEHHHM HOBBIX (PU3MUECKUX
3HAHUM;
° CTPEMJICHUE AaHAJM3UPOBATh W BBIABJIATH B3aUMOCBSI3H IPUPOIBI,

o0uiecTBa U YJKOHOMUKH, B TOM YHUCJIE C UCMOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

° OLICHKA CBOMX JACHCTBHM C y4ETOM BIMSHHS Ha OKPYXKAIOLIYIO Cpeny,
BO3MO’KHBIX INI0OAJIbHBIX MOCIEICTBUN.

CrnenuajbHbie JUYHOCTHBIE Pe3YJIbTAThI:

° CIIOCOOHOCTh K OCMBICIIEHUIO U U depeHnanuu KapTUHb MHUpa, €€
BPEMEHHO-IIPOCTPAHCTBEHHOW OpraHn3aluy;

° OMOLMOHAJIBHO-IICHHOCTHOE  OTHOLIEHUE K OKpYXKAloLIeHn cpene,
HEOOXOMMOCTH €€ COXPaHEHUS M PAllMOHAJILHOTO UCIIOJIb30BAHNUS;

° yMeHHe (OpMHUPOBATh JICTETHMUYECKHUE UYBCTBA, BIEUYATICHUS OT

BOCHPUSATHS ITPEAMETOB U SABJICHUN OKPYKAIOIIET0 MUPA.

MeTanpeaMeTHble pe3yJbTaThl
YHuBepcaJibHbIE I03HABAaTEIbHbIE 1eliCTBHS.
baszoesvle nocuueckue oeticmaeus.:

o BBIABJIIT W XapPaKTCPU30BATL CYHICCTBCHHLIC IIPU3HAKU 00BEKTOB
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(sBNIECHMI);

o YCTaHaBIIMBATh CYIIECTBEHHBIN MpPHU3HAK KiIacCU(UKAMKM, OCHOBAHMS
JU1s1 0000IIEHUS U CpaBHEHUS,

o BBISIBJISITH 3aKOHOMEPHOCTM W TPOTHBOPEYMS] B PaccMaTPUBAEMBbIX
(akTax, JTaHHBIX 1 HAOJIIOECHUAX, OTHOCAIIUXCS K (PU3NUECKUM SIBJICHUSM;

o BBISIBJISITh IIPUYMHHO-CJIEICTBEHHBIE CBSI3U MPU U3YyYEHUH (PU3NUECKUX
SBJIGHUH M TIPOLIECCOB; JeNaTh BBIBOJABI C HCIOJb30BAHUEM JCIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIOUEHHUH, BBIABUTAaTh THIIOTE3bl O B3aUMOCBA3SIX (PU3NUECKUX
BEJIMYMH;

o CaMOCTOSITENIbHO BBIOMpATh CIOCOO pelleHus Y4eOHOM Qu3nueckon
3ajaud  (CpaBHEHME HECKOJbKMX BapMaHTOB pEIICHUs, BbIOOp Haumbosee
MOJIXO/SIETO C YUETOM CAMOCTOSITENIFHO BBIJCIIEHHBIX KPUTEPUEB)

ba3zoevle uccieoosamenvckue oeticmeust.:

° UCIIOJB30BaTh  BOMPOCHl  KaK  MCCJIEAOBATEIbCKUN  MHCTPYMEHT
IMO3HAHMS;
° IPOBOJUTh IO CAMOCTOSTEIBHO COCTaBJIEHHOMY IUIaHY  OIIBIT,

HECJIOKHBIA (PU3NYECKUN SKCIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PUIUUECKOTO
SIBIICHUS,

o OLIEHMBaTh HAa NPUMEHHUMOCTb M JOCTOBEPHOCTh HH(OPMAIHUIO,
MOJIy4YE€HHYIO B XO/I€ MCCIIEI0BAHUS WM HKCIIEPUMEHTA;

o CaMOCTOATENIbHO  (popMynupoBaTh  0000WIEHHSI U BBIBOABI IO
pe3ynbTaTaM NpoBEAEHHOTO HAOIIOCHHS, ONIbITA, HCCIEAOBAHNUS;

o NPOTHO3UPOBaTh BO3MOXKHOE JallbHEHIEe pa3BUTHE (PUIUUECKUX
MPOIIECCOB, a TAKXKE BBIABUTAThH MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBHSX
Y KOHTEKCTax

Paboma ¢ unghopmayueii:

o HPUMEHSTH Pa3IMYHbIE METO/IbI, HHCTPYMEHTHI U 3aPOCHI NIPH MOMCKE U
otbope nH(pOpPMALUK WK JAHHBIX C YYETOM MPEASIOKEHHON yueOHOU (Qu3mdeckoi
3aJ1a4u;

o aHaJIM3UPOBATh, CHCTEMAaTU3UPOBATh u MHTEPIIPETUPOBATH
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UH()OPMAITUIO PA3TUYHBIX BUOB U (HOPM MPEACTABICHHUS;

o CaMOCTOSITENTbHO BBIOMPATh ONTHUMATBHYIO (OpPMYy TIPEICTABICHHUS
uHboOpMallMM Y WUIIOCTPUPOBATHh pEIIaeMble 3a/Jaud HECI0XHBIMU CXEMaMH,
AuarpaMmmamu, HHOM rpadukoil 1 uX KOMOMHALIMSIMU

YHuBepcajibHble KOMMYHUKATUBHBIC 1eiICTBUSA

Obwenue:

o B X0JI¢ 00CYXKJeHHUsI yueOHOTO MaTepuaia, pe3yIbTaToB Ja0OPaTOPHBIX
paboT W MPOEKTOB 3a/aBaTh BOMPOCHI MO CYHIECTBY OOCYXKIaeMOMl TeMbl U
BBICKA3bIBAaTh WJCH, HAIICJICHHBIE Ha pEIICHHWe 3aJadyd W TOJJep KaHHe
0y1aroxeyIaTeIbHOCTH OOIIEHNS;

o COMOCTABIISATb CBOM CYXJEHUS C CYXACHUSIMU JAPYTUX YYACTHUKOB
auanora, OOHapyXKUBaTh Pa3IMIUe M CXOACTBO MMO3HIIH;

o BBIPAKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;

o nyOJUYHO TMPEACTaBIATh PE3YJbTAaThl BBIIIOJIHEHHOTO (PU3NYECKOTrO
ombITa (3KCIIEPUMEHTA, UCCIICIOBAHUS, TPOCKTA)

Cosmecmuas OesamenbHOCMb (COMPYOHULECMBO):

o MOHMMATh W  WCHOJB30BaTh  NPEUMYIIECTBA  KOMAHJAHOW
UHAUBUYaIbHON paOOThI MPU PEIIEHUH KOHKPETHOU (DU3NUYEeCKOi MpoOsieMbl;

o OpUHUMATh €M COBMECTHOM  JI€SITENIbHOCTH, OpPraHU30BHIBATH
AeHCTBUSL TO €€ JOCTH)KCHMIO: pPaclpeAesiTh poiid, OOCYXIaTh MPOLECChl H
pe3ynbTaThl COBMECTHOM pabOThI; 00001IaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

o BBITIOJIHATH CBOIO 4YacTh pabOThI, TOCTHrasi KaYeCTBEHHOIO pe3yibTara
[0 CBOEMY HAMPABIICHUIO W KOOPAWHUPYS CBOU JCUCTBHS C JAPYTUMH WICHAMH
KOMaH/Ibl;

o OIICHMBATh KAa4€CTBO CBOETO BKJIaJIa B OOMIW MPOMYKT MO KPUTEPHUSIM,
CaMOCTOSTENbHO CHOPMYIUPOBAHHBIM YUACTHUKAMHU B3aUMOICUCTBUS

YHuBepcajibHble peryjasiTuBHbIC 1eiCTBUSA.

Camoopeanuzayus:

o BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX, TPEOYIOIIUX

11 pelieHus: (GU3nYecKux 3HaHU;
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) OpPUEHTUPOBATBCA B PA3JIMYHBIX NOAXOJAX NPUHATHS PELICHUN
(MHIMBUAYATIBHOE, IPUHATHAE PELIEHMS B TPYNIE, IPUHATHE PELIEHUI IPYNION);

o CaMOCTOSITEJIBHO COCTaBJISATh AJITOPUTM pPEIIECHUs (PU3NYECKON 3ajauu
WIM TUTaHA UCCIENOBaHUS C Y4YETOM HUMEIOUIUXCA PECYpcOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh IIPEIaracMble BAPUAHThI PELICHUM;

o Jes1aTh BbIOOp M OpaTh OTBETCTBEHHOCTD 32 PEILECHUE.

Camoxoumpons (peghnexcus):

o NaBaThb AaJEKBATHYIO OLIEHKY CUTyallud M Ipeqiararb IUIaH €€
VU3MEHEHUS;
o OOBSCHATh MPUYUHBI JOCTIKEHUA (HEJOCTIIKEHHUSA) Ppe3yJIbTaToB

NEeSATEIBbHOCTH, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

o BHOCUTH KOPPEKTHBHI B JACATEIHHOCTD (B TOM YHCIIE B XOJ BBITIOJIHCHHUS
(U3MYECKOTr0 HUCCIEAOBAHMS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
MU3MEHUBIINXCS CUTYyallui, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;

o OLICHHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSIM.

IMOYUOHANbHBIU UHMENIeKN.!

o CTaBUTh ceO Ha MECTO APYTOTo YelOBEKa B XOJI€ CIIOpa WU AUCKYCCUU
Ha HAY4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroTO.

Ipunsamue cebs u opyaux:

o NpU3HaBaTh CBOE MPABO HA OLIMOKY MPH PEIIeHUU (PU3NYECKUX 3a7ad

HJIM B YTBCPIKACHHUAX HAa HAYYHBIC TCMbBI U TaAKOC KC IIPaBO APYIroro.

CneumnanbHble MeTanpeAMeTHbIE Pe3yJbTAThI:

° UCIIONBb30BaTh  COXPAaHHBIE AHAIM3AaTOPhl B  PA3JIMYHBIX  BUIAX
nesTenbHOCTH (yaeOHO-TT03HABATEIHbHOM, OPUCHTUPOBOYHOM, TPYAOBOM);

° IPUMEHSITh COBPEMEHHBIE CpeacTBa KOMMYHHUKAIUU u
TU(IIOTEXHUUECKUE CPEICTBA;

° OCYIIECTBJISITH MIPOCTPAHCTBEHHYIO 151 COIMAJIbHO-OBITOBYIO

OpPUEHTHUPOBKY, 001a1aTh MOOUIBHOCTHIO;
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° OPUMEHATh TMpHEeMbl OTOOpa M CHCTeMaTu3allud MaTepuaia Ha
OTIpE/ICNICHHYIO TEMY;

° BECTH CaMOCTOSTEIbHBIN MOUCK UH(OPMAIIHH;

° npeoOpa3oBbIBaTh,  COXpaHATh M IepeAaBaTb  HMH(OpMaIHMIo,

MOJIYYCHHYIO B pe3yJIbTaTe YTCHUS WIH ayJAUpPOBAHMUS;

° NPUHAMATh y4acTHE B PEYCBOM OOILNEHHH, COOJIIOAass HOPMBI PEUEBOIO
DTUKETA;

° aJIecKBaTHO MKCIIOJIb30BaTh JKECThI, MHMHKY B IIPOILIECCE PEUEBOIO
o0IIcHNS;

° OCYIIECTBIISITh ~ PEUYEBOM  CAMOKOHTPOJIb B  Ipolecce  ydeOHOU

ACATCIBHOCTH U B HOBCGHHCBHOﬁ KOMMYHHKAIIH,

° OIICHWBATh CBOIO PE€Yh C TOYKU 3PEHHUS €€ COJEpIKaHWS, S3BIKOBOTO
odopmIIeHUS;

° HaXOJHWTh TPAMMaTHUECKHUE W PEUEBbIC OIUOKH, HEAOUYETHI, UCIIPABIATD
ux;

° IUTAaHWPOBATh, KOHTPOJIUPOBATH M OICHUBATh y4eOHBbIC ICUCTBUSA B

COOTBETCTBMU C IMOCTABJICHHOMU 3a):[aqeﬁ " YCJIIOBUSIMU €C pcalin3alvu.

IIpeaMeTHbIE pe3yabTaThI
8 kiace

[TpeameTHBIC Pe3yIbTaThl HA 0A30BOM YPOBHE JOHKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTH y 00YUAIOIINUXCS YMEHUI:

° UCIIONIK30BaTh TOHATHS: (U3MYECKHE W XUMUYECKHUE SBIICHUS,
HAOJIFO/ICHHUE, DKCIIEPUMEHT, MOJIEb, THIOTE3a; CIWHUIBI (PU3NYSCKUX BEIMYHH;
aToM, MOJIeKyJla, arperaTtHbie COCTOSHHMSI  BemecTBa (TBEpIOE, KHUJIKOE,
ra3zoo0pa3HOe); MEXaHWYEeCKOe JBWKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPAaeKTOpHs, paBHOACHCTBYOIIAas cwi, aedopmarus (ympyras,
MJIACTUYECKAas), HEBECOMOCTbh, COOOIIAIONINECS COCY/IbI;

° pasnuyaTh sBiieHus (MudQy3us; TEIUIOBOE IBIKCHNUE YaCTHIl BEIICCTBA;

PAaBHOMCPHOC JIBUKCHUC, HCPABHOMCPHOC IBHIXCHHUC, HWHCPLUA, BSaHMOHeﬁCTBHe
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TEN, paBHOBECHE TBEPIABIX TeN C 3a- KPEIUIEHHON OCBhIO0 BpallEHHs; Iepeaaya
JaBieHUA TBEPABIMU TEJIaMH, >KUIKOCTSIMH M Ta3aMmH; aTMoc(epHoe [aBicHHE,;
IUIaBaHUE TeEJ; MPEBPAILCHUS MEXaHUYECKOM OJHEpruu) MO OINHUCAHUI0 MX
XapaKTepHBIX CBOWCTB W HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JIaHHOE
(buznyecKoe sIBJICHUE;

° pacrno3HaBaTb IPOSBJICHUE W3YYEHHBIX (DU3UYECKUX SBJICHUH B
OKpY)KalollleM MHUpe, B TOM 4HCIE (PU3NYECKUE SIBICHUS B TPUPOJE: MPUMEPHI
JBYOKEHHSI C Pa3IMYHBIMU CKOPOCTSMM B >KMBOW M HEKUBOM IpHUpOAE; AeHCTBHE
CWJIBI TPEHMsI B NPUPOJIC M TEXHUKE; BIUSHUE aTMOCHEPHOTO JIaBJICHUS HA KHBOU
OpraHM3M; IUIaBaHHE pBIO; pbHIYard B TeJ€ YEJIOBEKa; MPU 3TOM IEPEBOAMTH
INPAKTUYECKYIO 3a7auy B y4eOHYI0, BBIIEIATH CYIIECTBEHHBIE CBOWCTBA/IIPU3HAKU
bu3nyecKuX SIBICHUN;

° ONKCHIBATh M3YyYEHHbIE CBOWCTBA Tel M (PUINUECKUE SBICHMS,
UCTOJb3ysl (U3NYECKHE BEIUYMHBI (Macca, 0ObEM, IUIOTHOCTh BEIIECTBA, BPEMS,
MyTb, CKOPOCTh, CPENIHSSA CKOPOCTh, CHJIa YIPY- TOCTH, CUJIa TSDKECTH, BEC Tella, CUIla
TpeHMs], JaBieHue (TBEPAOro Teia, KHUAKOCTH, rasa), BBITAJIKUBAIOLIAS CHJIA,
MexaHu4yeckas paboTa, MOUIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PQPHUIUCHT
[OJIE3HOTO JEHCTBUS MEXaHU3MOB, KMHETUYECKasi U MOTEHUUAIbHAs SHEPIus); Npu
ONKCAaHUU MPAaBWIBHO TPAKTOBATH (PU3UUECKUM CMBICI MCIOJIb3YyEMbIX BEIMYUH, X
0003HAYEHUA U €IUHUIBI PUZNIECKUX BEIUYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEIUYMHY C JPYTMMH BEIMYMHAMH, CTPOUTh TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

° XapaKTepu30BaTh CBOWCTBA Tel, (U3NUYECKHUE SIBICHUS M IPOLECCHI,
UCIOJIb3ysl IpaBWiIa CIOKEHUs cui (BAOJb OJHOW mpsMoil), 3akoH I'yka, 3aKoH
[Tackansg, 3akoH Apxumezna, NPaBWIO paBHOBECHs peiyara (OJ0Ka), «30JI0TOE
IPABUJIO» MEXAHUKH, 3aKOH CO- XPaHEHUSI MEXaHUUECKON PHEPIUM; IIPU 3TOM J1aBaTh
CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3aIIUCBIBATH €M0 MaTEMATHUECKOE BBIPAXKECHHUE;

° OOBSCHATH (U3UYECKUE SIBICHUS, MPOIECCHl M CBOMCTBA TEJ, B TOM
YHCJIe U B KOHTEKCTE CUTyallMi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATH

MMPUYIUHHO-CJICACTBCHHBIC CBA3H, CTPOUTDH 00BsACcHEHHE U3 1—2 JOTMYECKUX IIAroB C
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ornopoit Ha 1—2 M3y4YEeHHBIX CBOMCTBA (DPM3UYECKUX SIBICHUN, (PU3NUECKUX 3aKOHA
VIV 3aKOHOMEPHOCTH;

° pemiatb pacdy€THbIC 3afayd B 1—2 NEHCTBHS, UCIIONB3Yysl 3aKOHBI U
dbopMyIibl, cBs3bIBalONIMEe (PU3UUYECKHE BEIMYMHBI: HAa OCHOBE aHaM3a YCJIOBHUSA
3a]ayd 3alMChIBaTh KPATKOE YCJIOBME, MOJCTaBIATh (PU3NYECKUE BEIUYUHBI B
(GopMyJibl ¥ TPOBOAUTH pac- YEThI, HAXOAUTH CIIPABOYHBIE JAAHHBIE, HEOOXOIUMBIE
IUIA  peuieHusl 3aqad, OLEHUBATh PEATMCTUYHOCTh MOJYyUYEHHOM (U3NYECKOM
BEJIMYMHBIL;

J pacrno3HaBaThb MNPOOJIEMbI, KOTOpPbIE MOXHO PELIUTh MPH MOMOUIH
¢bu3nyeckux METOAOB;, B OINMCAaHUM HCCIEAOBAHUS BBLACTATH MPOBEpsieMOe
OpEaNooKeHue (TunoTesy), pasiudyaTb U HUHTEPHPETUPOBATH  IOJYYEHHBIN
pe3ynbTaT, HAXOIUTh OLIUOKHU B XOJI€ OTbITA, /IEJaTh BHIBOJBI 110 €T0 pe3yIbTaTaM;

° OPOBOAUTH ONBITEI 10 HAONIOJEHUIO (PU3MYECKUX SBJICHUN WIN
¢u3nueckux CBOMCTB Tell: (OPMYJIHpPOBATh IPOBEPSEMBIE IPEANOIOKEHMS,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pYAOBaHHUs, 3alHMCHIBATh XOJ ONbITA U
(GopMyJIMpOBaTh BHIBOJIBI;

° BBITIOJIHATD IIPSMbBIE MU3MEPEHUS PACCTOSIHWS, BPEMEHM, MACChl TeIa,
o0béMa, cuUIbl M TEMIEpaTypbl C HCIHOJb30BAHUEM AaHAJIOTOBBIX U LU(PPOBBIX
npuOOpOB; 3alUChIBaTh IOKa3aHUs NPUOOPOB € Y4ETOM 3aJaHHON aOCOIHOTHOM
IIOIPEIIHOCTA U3MEPEHN;

° IPOBOJUTH UCCIIEI0BAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEINYUHBI
OT JPYroi ¢ UCHOJb30BAHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTH ITyTH PABHOMEPHO
JBWKYLIErOCs Te€JIAa OT BPEMEHM JIBU)KEHUS TEJA; CUJIbl TPEHUs CKOJIBKEHUS OT Beca
Tena, KauecTBa 0OpaOOTKM MOBEPXHOCTEM TEN M HE3aBUCHUMOCTH CHWJIbI TPEHHUS OT
IUIOIIAAA COIPUKOCHOBEHUS TE€J; CHJIbl YOPYrOCTH OT YJUIMHEHHUs IIPYKUHBI;
BBITAJIKUBAIOIIEH CWJIBI OT O00OBEMa NOrpY)KEHHOM 4YacTW Tejla M OT IJIOTHOCTH
KHUJIKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Tela, OT INIyOuMHBI, Ha KOTOPYIO
MOTPYKEHO TEJIO; YCJIOBUM TUIABaHMS TEJl, YCIOBUI PAaBHOBECHs pbluara M OJIOKOB);
y4acTBOBaTh B IUIAHUPOBAaHUM y4ye€OHOTO HCCIENOBaHMsI, COOMpaTh YCTAHOBKY H

BBITIOJIHATH U3MEPEHUS, CeNys MPEeAoKeH- HOMY IJIaHy, (UKCUPOBATH PE3yJIbTaThI
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MOJTy9€HHOW 3aBHCHMOCTH (DM3MUSCKUX BEJIUYHMH B BHJIC MPEIOKCHHBIX TAOJHII
rpaduKoB, JCJIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHHS;

° NPOBOJUTh KOCBEHHBIC M3MEpEHUs] (U3NYECKUX BEIWYMH (TUIOTHOCTH
BEIIECTBA JKUJKOCTH U TBEPAOTO TeJa; CUjla TPEHHS CKOJIbKEHHS; 1aBIIEHUE BO3AYXa;
BBITAJIKUBAIOIIAS CHUJIa, JCUCTBYIOIIass Ha TMOTPYKEHHOE B IKHAKOCTh TEJO;
KOA(PPUITUEHT MOJIE3HOTO JEUCTBUS MPOCTHIX MEXaHU3MOB), CIEAys MPEaIOKEHHON
WHCTPYKIIMU: TIPH BBHITIOJHCHWH HM3MEPEHUH COOMpaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY M BBIYUCIIATH 3HAUEHUE HCKOMOH BETMUNHBIL

° coOnofaTh TpaBWia TEXHUKH Oe30macHOCTH 1mpu  pabote ¢
1a60paTOPHBIM 000PYIOBAHUEM;

° yKa3bIBaTh MPHUHIIUIBI ACHCTBHUS TMPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, IUHAMOMETpP, COOOIIAIOLIUECS COCYIbl, OapoMeTp, pblyar,
TIOJIBYKHBIN U HETIOJBMYKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTB;

° XapaKTepU30BaTh MPUHIUIBI JCHCTBHS HM3YYCHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOWCTB C OTOPOW Ha WX OMHUCAHWS (B TOM YHCIE: MOJIINITHHKH,
YCTPOMCTBO BOJOTPOBONA, THUIAPABIMYCCKUN TMPECC, MaHOMETpP, BBICOTOMED,
MOPIITHEBOW HACOC, APEOMETP), UCITIOJIB3YsI 3HAHUS O CBOMCTBAX (PM3MUECKUX SIBICHHMA
¥ HEOOXOAMMbIe (PU3NIECKUE 3aKOHBI, U 3aKOHOMEPHOCTH;

° NPUBOJUTH TPUMEPHl / HAXOAWTh HH(DOpMaIMIO O mpUMepax
MPAKTUYECKOTO KCIIOIb30BaHMsl (PM3MUECKUX 3HAHWK B TOBCEIHEBHON XU3HU IS
obecrnieyeHus: OE30MACHOCTH MpU OOpaIllleHHH C MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMH, COXpPaHEHHUS 3J0POBbsI M COOJIOJEHUS HOPM DKOJIOTUYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeaE;

° OCYIIECTBIISITh OTOOp MCTOYHWUKOB WH(popmanuu B ceth VHTepHET B
COOTBETCTBHUH C 33/IaHHBIM MOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOLIUXCS 3HAHUH U
nyTéM CpaBHEHHsI Pa3IUYHBIX MCTOYHHUKOB BBIJCIATH HH(MOPMAILNIO, KOTOpas
SBIISICTCS IPOTUBOPEYNBON MITH MOXKET OBITh HEJOCTOBEPHOIA;

° UCIIOJIb30BaTh npu BBIIIOTHCHUN yIeOHBIX 3aJIlaHui’
HAYYHO-TIOMYJSIPHYIO ~ JIUTEpAaTypy  (U3MYECKOro  COAEp)KaHUs, CIPaBOYHBIC

Marepuaibl, pecypcbl cetu VHTepHeT; BiIaaeTh NpuUEMaMy KOHCIIEKTHUPOBAHUS
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TeKCTa, MpeodpazoBaHus HHPOPMAIIUN U3 OJJHONU 3HAKOBOW CUCTEMBI B IPYTYIO;

° CO3/1aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOILIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMaluu (PU3NYECKOTO COJIEP)KAaHUSA, B TOM YHUCIIE
nyOJIMYHO JeJaTh KpaTKUE COOOIIEHUS O pe3yibTaTax MNPOEKTOB WM Y4YEOHBIX
UCCIJIEIOBAHNM; IIPY ATOM I'PaMOTHO MCITIOJIb30BaTh U3YYCHHBIN TOHATUINHBIN anmnapar
Kypca (pU3MKH, CONPOBOXK/IaTh BBICTYIUICHUE NIPE3EHTALNEH;

° NP BBIMOJIHEHUN Y4Y€OHBIX MPOEKTOB M MCCIEAOBAHUN PacHpenesiTh
00513aHHOCTH B IpyNIE B COOTBETCTBUU C IOCTABJIECHHBIMM 3aJadyaMu, CIEIUTh 32
BBITIOJTHEHUEM IIJlaHa JEWCTBUM, aJEeKBaTHO OIICHUBAThb COOCTBEHHBIN BKJaa B
NEeSATENbHOCTh IPYIIIbI; BHICTPAaUBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBAS

MHCHHEC OKPYXXaIOIIUX.

9 kJiace

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM  ypOBHE JIOJDKHBI  OTpakaTh
c(hOpPMHUPOBAHHOCTH y 00YUAIOIINUXCS YMEHUI:

° UCIIOB30BaTh TIOHSATUS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE
JBI)KEHUE aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTANIMUECKUE
U aMmop(HbIe Tella, HACBIIMICHHBIM M HEHACHIIIEHHBIA Iap, BIAXXHOCTh BO3/yXa;
TeMmrepaTrypa, BHYTPEHHSSI DSHEpPrus, TEIUIOBOM JBHUrarellb, JJIEMEHTAapHBIN
ANEKTPUYECKUN 3apsill, OJJIEKTPUUYECKOE TI0Jie, MPOBOJAHUKA U JUBJIEKTPUKH,
MOCTOSTHHBIN AJIEKTPUYECKHUI TOK, MArHUTHOE TI0JIE;

° pasnuyaTh SIBICHHS (TEIJIOBOE pPaCIHIMpEHHe/CKaThe, TeIuionepenaya,
TEIUIOBOE pPaBHOBECHE, CMayMBaHHWE, KaNWULSIPDHbIE  SBJICHUS, MCIApPEHUE,
KOH/JIEHCaIIMs, ILUIaBJIEHHE, KpUCTAILTU3AIUS (oTBEpaEBaHUE), KUIICHHE,
Temionepeaaya (TErIONpPOBOIHOCTh, KOHBEKLHUS, W3JIYYEHHUE); DIJICKTpU3ALUS Tell,
B3aUMOJICHCTBUE 3aps0B, JEUCTBUSA DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICHCTBUE MarHUTOB, JIEMCTBHE MArHUTHOIO IOJISI Ha MPOBOIHUK C TOKOM,
AIEKTPOMArHUTHASI MHAYKIUS) IO OMUMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBJICHUE;

® paciio3dHaBaTb  IPOABJICHUC HN3YUYCHHBLIX (I)I/IBI/I‘-IGCKI/IX SIBJICHUN B
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OKpY>KaroIllleM MUpPE, B TOM Uucie (PU3NUECKHE SIBICHUS B MIPHU- POJIE: TOBEPXHOCTHOE
HATSDKEHUE M KaWUIPHBIC SIBJICHUS B MPUPOJIE, KPUCTAIUIBI B IPUPOJIE, U3ITYUEHUE
Connila, 3amep3aHue BOJOEMOB, MOpPCKUE OpU3bl, 00pa3oBaHUE POCHI, TyMaHa, UHES,
CHETra; DJICKTPUYECKUE SBICHUS B aTMOC(EpPE, IEKTPUUECTBO KUBBIX OPTraHU3MOB;
MarHUTHOE MoJje 3eMild, Ipeild MOIIOCOB, pOib MAarHUTHOTO MOJS ISl *KU3HU Ha
3emuie, MOJSIPHOE CUSIHUE; TIPU ATOM MEPEBOJAUTHh MPAKTUYECKYIO 3a/lauy B YUEOHYIO,
BBIJICIISITh CYIIIECTBEHHBIE CBOMCTBA/TIPU3HAKN (DM3HUECKUX SBICHHUM;

° ONMKCHIBATh M3YYECHHBbIE CBOMCTBA Tel M (U3UYECKUE SIBIICHUS,
UCTIONB3Ys (DU3UYECKUE BEIHMYUHBI (TEMITepaTypa, BHYTPEHHSIS YHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJAelbHAas TEMIOEMKOCTh BEIECTBA, YJEIbHAasl TEIUIOTA IUIABJICHUS,
yaelbHasg TeIloTa NapooOpa3oBaHusi, YAelbHas TEIJIOTa CropaHus TOIUIMBA,
K02 (PUITMEHT TOJIE3HOTO MEUCTBHSI TETUIOBOM MAIMHBI, OTHOCUTEIbHAS BIIAXKHOCTH
BO3/lyXa, OJJEKTPUYECKUH 3apsil, CHJIAa TOKa, OJJIEKTPUYECKOE HaIpsHKEHUE,
CONMPOTUBJICHUE TMPOBOJHUKA, YJEIbHOE CONPOTUBIIEHHE BEUIECTBA, paboTa W
MOIIHOCTh  AJIEKTPUUECKOTO TOKa); MpPU ONUCAHUM NPaBUIBHO TPAKTOBATH
(U3MYECKUN CMBICT UCIIONIB3YEMbIX BEIMUUH, 0003HAYEHUS U €AUHUIIBI (PU3HUUYECKUX
BEJIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE NTAHHYIO (PU3WYECKYIO BEIUYUHY C
IPYTUMHU BEJIUYMHAMH, CTPOUTH TpadUKH H3YyUYEHHBIX 3aBUCHUMOCTEN (DU3UUYECKUX
BEJINYMH;

° XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKHUE SIBICHUS M TPOLECCHI,
UCIIONb3Ysl OCHOBHBIE IOJOKEHUS MOJIEKYJISPHO-KMHETUYECKOW TEOPUHM CTPOCHUS
BEILECTBA, NPHUHLMI CYNEPHO3UIMU IO- Jei (Ha KayeCTBEHHOM YPOBHE), 3aKOH
COXpaHeHus 3apsjaa, 3a- KoH Oma Uil ydyacTka Lend, 3akoH Jlxoyns—IJIeHna, 3akoH
COXpaHEHUs PHEPruu; MNpU HTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMHUChIBATh €r0 MATEMATHYECKOE BBIPAKEHUE;

° OOBACHATH (PU3UUECKHE MPOILIECChl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€  CHUTyallud  NPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATH
MIPUYHHHO-CJICICTBEHHBIE CBS3HM, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB C
ornopoil Ha 1—?2 HU3y4YEHHBIX CBOMCTBA (PU3UUYECKUX SIBICHUH, (PU3UUECKUX 3aKOHOB

VI 3aKOHOMEPHOCTEN;
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J pemiath pacy€THbE 3aaud B 2—3 JIEWCTBHS, HCIIOJIB3Yysl 3aKOHBI U
dbopMyIibl, CBsI3bIBalONINE (PU3UUYECKHE BEJIMYMHBI: HAa OCHOBE aHalW3a YCJIOBHUSA
3a/1auyl 3alMCBIBATH KPATKOE YCJIOBUE, BBISABIATH HEJOCTATOK JAHHBIX JUIS PEILICHMS
3aJ1a4M, BEIOUpATh 3aKOHBI U (POPMYJIIBI, HEOOXOAUMBIE Ui €€ PelIeHHs], TPOBOIUTh
pac- 4Y€Tbl M CpaBHMUBATh IIOJIyYUEHHOE 3HAYEHUE (PU3MUECKON BEIUYUHBI C
U3BECTHBIMM JIAHHBIMU;

J pacrno3HaBaThb NPOOJIEMbI, KOTOpPbIE MOXHO PELIUTh MPH MOMOIIH
($u3MYECKNX METOJIOB; UCIIONb3Ys ONMHMCAHNE MCCIEA0BAaHNUs, BBIACIATh IPOBEPSIEMOE
IIPEAIIOJIOKEHNE, OLEHUBATh NPABUJIBHOCTh IOPSAKA IPOBEICHHUs HCCIIEIOBAHMS,
JieJaTh BBIBOJIBI;

° OPOBOAUTH ONBITBI 10 HAONIOJEHUIO (PU3MYECKUX SBJICHUN WIH
¢bu3nuecKux CBOMCTB TelN (KamuUIApHBIC SBJICHUS, 3aBUCUMOCTh JABJICHUS BO3/1yXa
OT ero o0bEéMma, TemIepaTypbl; CKOPOCTH IpOLECCa OCTHIBAaHUS/HAIPEBAHUS NpPU
U3Iy4eHUM OT LBETa HW3JIy4yaroUleil/Iorionaed MOBEpXHOCTH; CKOpPOCTb
WCIIAPEHHUST BOJBI OT TEMIIEPATypbl JKUJIKOCTH M IUIOIAAM €€ ITIOBEPXHOCTH;
NMEKTPU3aLUs TEJI W B3aUMOACUCTBUE DJJIEKTPUYECKUX 3apsioB; B3aUMOJEHCTBUE
IIOCTOSIHHBIX MAarHWTOB, BU3YAJIM3alAsl MAarHUTHBIX IIOJIEH IOCTOSHHBIX MAarHWTOB;
JEHCTBUAS MAarHUTHOTO IOJII Ha IIPOBOJHUK C TOKOM, CBOMCTBA JJICKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOABUIATENS TOCTOSIHHOIO TOKa): (OPMYyJIUpPOBaTh IPOBEPSEMBIE
MPENIoNIOKEeHNUs, COOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYIOBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIMPOBATH BBIBOJBL;

° BBINIOJIHATh  INPAMBIE  W3MEPEHMS  TEMIIEPATypbl, OTHOCUTEIBLHOMU
BJIAJKHOCTH BO3/lyXa, CHWJIBl TOKA, HANPSIKEHUS C HCIIOJIb30BAHUEM aAHAIIOTOBBIX
npuOOpPOB U JATUYMKOB (PU3MUYECKUX BEJIMUMH; CPAaBHUBATh PE3YJIbTAaThl U3MEPEHUH C
y4€TOM 33JaHHOM aOCONIOTHOM MOTPEUTHOCTH;

° IPOBOJUTH UCCIIENOBAHUE 3aBUCUMOCTH OJJHOM (PM3NYECKON BEINYUHBI
OT JIpYrod C MCIOJb30BAHUEM MPSAMBIX MU3MEPEHHUH (3aBUCUMOCTh CONPOTHUBIICHUS
IIPOBOAHUKA OT €r0 JUIMHBI, IUIOIIAAM HONEPEYHOTO CEUYECHUS U YACIBHOTO
CONPOTHUBJICHUS BEILECTBA IPOBOJHMKA; CUJIBI TOKA, UIYIIErO 4epe3 NMPOBOJHUK, OT

HaIPs’KCHUSA Ha IIPOBOAHHUKE, HUCCIICJOBAHUC ITOCIICAOBATCIILHOTO U MAPAJICIIBHOT'O
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COCJMHEHUI MPOBOJHUKOB): IUIAHUPOBATH HUCCIEIOBAaHHE, COOMPATh YCTAHOBKY H
BBITIOJIHATh M3MEPEHHS, CIEAys MPEIOKESHHOMY IUIaHy, (PUMKCUPOBATh PE3yJIbTATHI
MOJYyYEHHON 3aBHCHMOCTH B BHJE TaOMUI[ W TpadHUKOB, AeNaTh BBIBOJABI IO
pe3ybTaTaM HCCIICIOBAHMUS;

° MPOBOJIUTh KOCBCHHBIE HM3MEpPEHUs (U3MUYECKHX BEIHUYUH (yAeTIbHas
TETIOEMKOCTh  BEIIECTBA, COMPOTHBICHHE IPOBOJHHMKA, padOTa W MOIIHOCTh
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh HM3MEPEHHsI, COOMPATh SKCIEPHUMEHTAIHHYIO
YCTaHOBKY, CJIE/ysI TPEIOKEHHOW WHCTPYKIMH, ¥ BEIYUCIISITh 3HAUCHUE BEITMYHHBL;

° coOnofaTh TpaBWia TEXHUKH Oe30macHOCTH 1mpu  pabote ¢
1a60paTOPHBIM 000PYIOBAHUEM;

° XapaKTepu30BaTh TPUHIUIBI JIEHCTBUS W3YyYEHHBIX MPHOOPOB H
TEXHUYECKHX YCTPOWCTB C OIMOpOM HA WX ONUCaHus (B TOM WYHCIE: CHCTEMa
OTOIUICHUS JIOMOB, TUTPOMETD, MapoBasi TypOUHA, aMIIEPMETP, BOJIBTMETD, CUETUHK
DIICKTPUYECKOW OJHEPrHH, OJIIEKTPOOCBETUTENbHBIE TPUOOPBI, HArpeBaTeIbHbIC
AIIEKTPONIPHOOPBI  (MIPUMEPBI), DIEKTPUUECKUE NPEIOXPAHUTEIH; AIJIEKTPOMATHUT,

QJICKTPOABUTATCIIb ITIOCTOSHHOI'O TOKa), HCITI0JIB3Ys 3HAHUA O

° CBOMCTBaX (U3WYECKUX SABICHUH H HEOOXOauMbIe (hU3HUECKUE
3aKOHOMEPHOCTH;
° pacrio3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOWCTBA M H3MEPHUTENbHBIC

MPUOOPHI IO CXEMaM M CXEMATUIHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETP, TEPMOC,
NICUXPOMETp, TUTPOMETP, ABUTATEIh BHYTPECHHETO CTOPAHUS, DJIEKTPOCKOII, PEOCTaT);
COCTABJISITh CXEMbI DJIEKTPUUYECKUX IIETIeH C TOCICIOBATEIHHBIM M TapaICTbHBIM
COCIMHCHHEM  DJJIEMEHTOB, pa3judas YCJIOBHbIE OO0O3HAUCHHUS  DJIEMEHTOB
DIIEKTPUIECKUX LICTICH;

° NPUBOANTh  MPUMEPB/HAXOAWTH  HMHPOpMAIMIO O  MpUMepax
NPAaKTHYECKOTO HCIIOJIb30BaHUA (U3NYECKUX 3HAHUU B TIOBCETHEBHOW >KU3HH MJIS
obecrieyeHus: OE30MACHOCTH MPU OOpaIlllEHHMH C MNpudopaMyud U TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHUS 370POBbsI W COOJIOJNEHUS HOPM IKOJOTHYECKOTO
MIOBENICHUS B OKPYKAIOIICH cpejie;

J OCYIIECTBIISITh MOUCK MHGPOpMaluu (PU3MUECKOTO COJIEP)KaHUS B CETU
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HHuTepHeT, Ha OCHOBE MMEIONIMXCS 3HAHUW W MYTEM CPaBHEHHS JOIMOJHUTEIHHBIX
HUCTOYHHUKOB BBIJCIATh HH(OPMAIMIO, KOTOpast SBISIETCS NPOTUBOPECYMBON HIIH
MOXET ObITh HEJJOCTOBEPHON;

° UCTIOJIH30BATh npu BBITTOJIHEHUH y4eOHBIX 3aJaHuN
HAYYHO-TIONYJISIPHYIO ~ JIUTEPATYpy  (U3MUYECKOTO  COACPIKAHHs, CIpPaBOYHbBIC
MaTepuanbl, pecypchl cetn VIHTepHeT; BiafeTh NpuéMamMyd KOHCIIEKTHPOBAHUS
TeKcTa, MpeodpazoBaHus HHPOPMAIIUN U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

° cO371aBaTh COOCTBEHHBIC MUCHMEHHBIE W KPATKUE YCTHBIE COOOIICHHS,
0000mas nHGOPMALMIO U3 HECKOJbKMX HMCTOYHUKOB (PU3MUECKOTO COAEp)KaHUA, B
TOM YHCIIE IMyOJIMYHO MPECTABISATH PE3yJIbTAThl MPOCKTHOM UM UCCIIEI0BATEIBCKOM
NEATEILHOCTH; IIPH TOM TPaMOTHO HMCIOJIb30BaTh H3Y4YCHHBIN MMOHITUHHBIN anmapar
Kypca (pU3UKH, COPOBOKIATH BHICTYIUICHUE TIPE3EHTAIINCH;

° MPU BBHIOJHEHUH YYEOHBIX IMPOEKTOB M HCCICAOBAHUN (DU3NUECKUX
MPOLIECCOB PACIIPEICTSTh 0OSI3aHHOCTH B TPYIIIE B COOTBETCTBHU C ITOCTABICHHBIMH
3aJja4aMu, CIEIUTh 3a BBINOJHEHHEM IUIAHA JCWCTBUH W KOPPEKTHPOBAThH €TOo,
aJIeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIAJ B JIEATEIHHOCTH TPYIIIBI; BHICTPAUBATH

KOMMYHHMKaTUBHOE B3aMO/JICHCTBHE, MIPOSBIISIA TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

10 kaace (Ixaacc mecToit rog 00y4eHus)

[IpenmeTHbie pe3ynabTaThl Ha 0a30BOM  YpPOBHE JOJDKHBI  OTPa)kaTh
c(hOpPMUPOBAHHOCTh Y 00YUAOIINXCSI YMEHUM:

° UCIMOJB30BaTh TIOHSATUA: CHCTEMa OTCU€Ta, MarepuabHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO IBIKEHUA, nedopmarus (ympyras,
mjacTUyeckas), TpEeHUe, IEeHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh |
Meperpy3Ku; IEHTP THKECTH; aOCOMIOTHO TBEPIOE TENO, IEHTP THKECTH TBEPIOTO
Tejla, paBHOBECHE; MEXaHMYECKHE KOjeOaHuss U BOJIHBI, 3BYK, HH(Pa3ByK U
yIbTPa3BYK; AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja AJICKTPOMArHUTHBIX BOJH, CBET,
OJIM30PYKOCTh M JAIIBHO30PKOCTh, CHEKTPHI HCIYCKaHUS W TOTJIONICHHS; anbda-,
0eTa- ¥ raMma - U3Jy4eHUs1, U30TOIIbI, siJIepHast SHEPIeTHKA,

° pasznuyaTh SBJICHUS (PABHOMEPHOE M HEPABHOMEPHOE NPSIMOJMHENHHOE
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JBKEHUE, PABHOYCKOPEHHOE TPSIMOJIMHEHHOE JABUKEHUE, CBOOOIHOE Ma/ICHNEe TeT,
PaBHOMEpPHOE JBWKEHUE TIO0 OKPYKHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTHUBHOE
JBIDKEHHUE, KOJeOaTeIbHOE JBMKEHHE (3aTyXaroIIUe U BBIHYXKJACHHBIE KOJeOaHUs),
pE30HAHC,  BOJIHOBOE  JBW)KCHHE,  OTPAKECHHE  3ByKa,  NPSIMOJUHEHHOE
pacnpocTpaHeHHEe, OTPaXKECHHWEe H TPEJIOMIICHHE CBETa, IIOJIHOC BHYTPEHHEE
OTpa)KEHUE CBETA, PA3JIOKEHUE OEJIOr0 CBETa B CIEKTP M CIIOXKEHHUE CIIEKTPaJIbHBIX
I[BETOB, JIUCIIEPCUS CBETa, ECTECTBEHHAs PaJUOAKTUBHOCTb, BO3HUKHOBCHHE
JUHEHYATOr0 CIIEKTpa W3JyYCHHs) MO0 ONMUCAHUI0 WX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIONTNX TaHHOE (PU3HUECKOE SBIICHHE;

° pacmo3HaBaTh TMPOSIBJICHUE W3YyYEHHBIX (DU3UYECKUX SIBJICHUH B
OKpYXaromeM Mupe (B TOM 4ucie (U3UYECKUE SIBJICHHUS B NMPUPOJE: NPUIUBBI U
OTJIUBHI, JBWXKeHHE TUiaHeT COMHEYHOW CHUCTEMBI, PEAKTHBHOE JIBI)KCHHE JKUBBIX
OpraHU3MOB, BOCIIPHUATHE 3BYKOB >KMBOTHBIMH, 3EMIICTPSICEHHE, CEHCMHUYECKHE
BOJIHBI, IIyHAMH, X0, I[BETA TEJ, ONITHYECKHUE SBJIICHHUS B MPHUPOJE, OMOJIOTHYECKOE
JEUCTBAE BHUIWMOTO, YIbTPAdUOIETOBOTO W  PEHTTEHOBCKOTO  W3IIYYCHH;
€CTCCTBECHHBIN PaIMOAKTUBHBIA (POH, KOCMHUYECKHUE JIYIH, PATUOAKTUBHOE U3ITyICHHUE
MPUPOIHBIX MHHEPAJIOB; NEWCTBUE PAJAMOAKTHBHBIX W3IYYEHUH HA OpPraHU3M
YeJI0BEeKa), MPH 3TOM IEPEBOANTH IMPAKTUYECKYIO 3a7ady B Yy4eOHYIO, BBIACISATH
CYIIIECTBCHHBIC CBOMCTBA/MIPU3HAKN (DU3UUECCKUX SIBJICHUIA;

° ONMKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (U3UYECKUE SIBIICHUSA,
UCTIONIB3Ys (DM3WYECKHUE BEIWMYMHBI (CPEAHSsS M MTHOBEHHAs CKOPOCTh Teia IpH
HEPaBHOMEPHOM [IBIDKCHHH, YCKOPEHHE, MepeMeIleHUe, MyTh, YIIIOBas CKOPOCTH,
CUJIa TPEHUSsI, CWJIa YIIPYTrOCTH, CHJIA TSDKECTH, YCKOPEHHE CBOOOIHOTO MaJCHMUS, BEC
TeJa, WUM- TyJIbC Tela, HMMIYJIbC CHJIbI, MEXaHWYecKas pabdoTa M MOIIHOCTb,
MOTEHIMANIbHAS ~ DHEPrus  TeNa, TOMHATOTO HaJI  TMOBEPXHOCTHIO  3EMIIH,
NOTCHIMAIBHAS DJHEPrus CXKAaTOW NPYXKWUHBI, KUHETHUYECKAs DHEPTUs, IOJIHAS
MeXaHUYeCKas SHEPrus, NEPHOJ W 4YacToTa KOJeOaHWH, JJIMHA BOJHBI, TPOMKOCTH
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IMOKAa3aTellb MPEIOMJICHHS CPEIbl); TPH
ONMKMCAHUM TPABWIBHO TPAKTOBATh (PU3UYECCKUN CMBICI HCIIONIB3YEMbIX BEJIUYHH,

0003HAYEHUS U €IUHUIBI PUZNIECKUX BEIUYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
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JaHHYI0 (U3MYECKYI0 BEIUYHMHY C JPYTUMH BEIMYUHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;

° XapaKTepu30BaTh CBOMCTBAa Tel, (PU3MUECKUE SBJICHUS M IPOIECCHI,
UCIIOJNIb3YSl 3aKOH COXPAHEHMS SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIIUI
CYNEPIIO3UIIMH CUJI, IPUHLUI OTHOCUTENbHOCTU ['anmies, 3akonbl HproToHa, 3aKOH
COXpAaHEHHMS MMIIYJIbCA, 3aKOHBl OTPAXKEHHS M NPEJIOMJICHHS CBETa, 3aKOHBI
COXPAaHEHHUs 3apsSA0BOTO M MacCOBOTO YHCENl MpU SACPHBIX PEAKIMSIX; IPU ITOM
JaBaTh CJIOBECHYIO (DOpMYyIMpPOBKY 3aKOHa M 3alKChIBaTh €ro MaTeMaTH4ecKoe
BBIPAKEHHUE;

° OOBSACHATH (PM3MUYECKUE TMPOLIECCHl U CBOMCTBA TEd, B TOM YHCIE U B
KOHTEKCTE  CHUTyallud  NPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBISBIATH
MPUYMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTHh OOBSICHEHHE U3 2—3 JIOTHYECKHX IIaroB C
OIopoil Ha 2—3 U3yuYEHHBIX CBOMCTBA (PU3MUECKUX ABICHHN, U3NYECKHX 3aKOHOB
WJIM 3aKOHOMEPHOCTEH;

° pemiath pacy€THble 3a7aud (ONMparolluecs Ha CcHCTeMy U3 2-3
ypaBHEHHMIA), UCTIONB3YS 3aKOHBI U (HOPMYJIbI, CBSA3BIBAIOIINE (DU3UYECKIE BEIMUUHBI:
HAa OCHOBE aHajM3a yCIOBUS 3a/laydl 3a- MUCBHIBATh KPATKOE YCIOBUE, BBISBIATDH
HeloCTalouIe WM M30bl- TOYHBIE JaHHBbIEC, BBHIOMpATh 3aKOHBI M (HOpMYIIBI,
HEoOXOIUMBbIE JJISi PELICHUs, MPOBOJUTH PACUETHl M OLCHMBATH PEATMCTUYHOCTD
MOJIy4€HHOTO 3HAUYCHHUS (PU3HUECKON BEITUYUHBL;

° pacrio3HaBaTh NPOOJEMBbI, KOTOPbIe MOXHO pEIIUTh MNpPU TMOMOIIH
(bu3NYECKUX METOJIOB; UCTIONb3Ys OMHUCAHUE HCCIEA0BAaHNUS, BBIACIATH IPOBEPSIEMOE
MPEIOI0KEHNEe, OLEHUBATh MPABUIBHOCTh MOPSJIKA MPOBEJACHHS HCCIEIO0BaHUS,
JeNaTh BBIBOJIbI, MHTEPIPETUPOBATDH PE3yIbTaThl HAOIIOAEHUH U OTIBITOB;

° OPOBOAMTH OMNBITHI MO HAOMIONEHUI0 (PU3MYECKUX SBICHUN WU
¢u3nUecKux CBOMCTB Tel, U3y4eHHe BTOPOro 3akoHa HpI0TOHA, 3aKOHA COXpaHEeHHUs
SHEPIUuu; 3aBUCUMOCThH MepHoa KoiaeOaH i

° NPYKUHHOTO MasiTHUKa OT MAacChl Ipy3a M >KECTKOCTH MPYXKHUHBI, U
HE3aBUCHUMOCTb ~ OT  aMIUIUTYAbl ~ MalblX  KojeOaHWii;  NpSMOJHHEWHOE

pacrpocTpaHeHHe CBETa, Pa3JIoKEHUE OeJOro CBETa B CIEKTP; U3yYEHHE CBOWCTB
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M300paXeHHsl B TNIOCKOM 3€pKaJie U CBOMCTB M300pakeHus MpeIMeTa B coOuparomiei
JUH3€; HAOMIOEHHWE CIUIOMIHBIX M JIMHEHYaThIX  CIEKTPOB  H3IyYEHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY W3 HM30BITOYHOTO Habopa 000pyIOBaHUSA;
OMHCHIBATH XOJI OMBITA U €T0 PE3YIbTaThl, (HOPMYIUPOBATH BHIBOIHI;

° MPOBOIUTH MPH HEOOXOAUMOCTH CEPHUIO MIPSIMBIX H3MEPEHUM, OTIPEACIIss
CpeqHee 3HAaueHHE H3MEpsSeMO BeMMUYMHBI ((POKYCHOE pPACcCTOSHHE COOMparoIien
JIUH3BI); 000CHOBBIBATH BHIOOP CIIOC00a H3MEPEHUS/U3MEPUTEIILHOTO TPUOOPa;

° NPOBOJUTh HWCCIEAOBAHNE 3aBUCUMOCTEH (PHU3UYECKUX BEIMYUH C
WCIIOJIb30BAaHMEM TMPSMBIX HM3MEPEHUN (3aBUCUMOCTh IMYTH OT BpEMEHH IMpH
PaBHOYCKOPEHHOM JIBIDKEHHMH 0€3 HauyaldbHOM CKOpPOCTH; TMepuoja KoseOaHHil
MaTeMaTHYECKOTO MAasTHUKA OT JIJIMHBl HUTH; 3aBUCHMOCTH YTJIa OTPaKEHHUS CBETa
OT yria TMaJeHuss W YIJla MpeJoOMIIEHUs OT Yyria TMaJeHus): IUIaHHPOBATh
MCCIIEJIOBAaHUE, CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (DMKCHPOBATh PE3YJIbTAThI
MOJTy4YE€HHOM 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH B BUJIE TaOIUIl U rpaduKoB, 1eiaTh
BBIBO/JIbI 110 pe3yJbTaTaM MCCIEIOBaHMUS;

° NPOBOJUTh KOCBEHHBIE H3MEPEHHUS (PU3UYECKUX BEIUYHH (CPEIHss
CKOpPOCTh M YCKOpPEHHE Tejla MpH PaBHOYCKOPEHHOM JBMKEHHH, YCKOPEHHE
CBOOOMHOTO MaJeHUsI, JKECTKOCTh MPYKHUHBI, KOAXPOUIIMEHT TPEHHUS CKOJIBKCHHUS,
MeXaHn4yecKasi paboTa U MOIIHOCTh, YaCTOTa U IEPHO KOJIeOaHW MaTeMaTHIECKOTO
U TMPYKUHHOTO MasITHUKOB, ONITUYECKasl CHJIa COOMPAIOIIEH JIMH3bI, PaMOaKTUBHBIHI
GOoH): TUTAHMPOBATh H3MEPEHHUsS; COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJTHATh M3MEPEHHUSI, CIACAYs MPENJIOKCHHON WHCTPYKIIMH, BBIYUCIISITH 3HAYCHHE
BEJIMYMHBI M aHAJIM3UPOBATh IMOJYYEHHBIE pPE3yNbTaThl C Y4YETOM 3aJaH- HOU
MOTPEIIHOCTHA U3MEPEHUA;

° coOnofaTh TpaBWia TEXHUKH Oe30macHOCTH 1mpu  pabote ¢
J1a00paTOPHBIM 000PY1I0BaAaHUEM;

° pa3ianyaTh OCHOBHBIC TNMPU3HAKH WM3YYCHHBIX (PU3NYCCKUX MOJE- JICH:
MaTepuagbHas TOYKa, aOCOIIOTHO TBEPAOE TEJI0, TOUEUHBIM MCTOYHUK CBETa, JyY,
TOHKAs JINH34, TJIaHeTapHas MOJIENIb aTOMa, HYKJIOHHAs! MOJIEJIb aTOMHOTO SIpa;

° XapaKTepU30BaTh MPUHIUIBI JCHCTBUS H3YYEHHBIX MNPUOOPOB U
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TEXHUYECKHX YCTPOMCTB C OMOpPON HAa WX OMUCAaHHUsA (B TOM YHCIE: CIUIOMETP,
JTATYNKU TIOJIOKEHUS, PACCTOSIHHS U YCKOPEHUS, paKeTa, dXOJIOT, OYKH, MEPHCKOII,
doroanmapar, ONTUYECKHE CBETOBOBI, CIIEKTPOCKOIL, TO3UMETp, Kamepa BunbcoHna),
MCIIOJIB3YS 3HAHUSI O CBOMCTBaX (PM3MUYECKUX SIBICHUN M HEOOXOAUMBIE (PU3UUECKHE
3aKOHOMEPHOCTH;

° UCTONB30BaTh  CXEMbl M  CXEMaTH4YHble PUCYHKH  HM3yYEHHBIX
TEXHUYECKHX YCTPOUCTB, H3MEPUTEIHHBIX MPUOOPOB U TEXHOJIOTUIECKUX TPOIIECCOB
IpU pelIeHUuH Y4eOHO-TIPAKTHUUYECKUX 3a/ad; ONTUYECKHE CXEMbl JUIS MOCTPOCHHUS
M300pakKeHHI B TNIOCKOM 3€pKaJie U coOOMparomeil JTMH3e;

° NPUBOANUTH  NPUMEPBI/HAXOMUTh  HWHPOpPMALMIO O  MpUMepax
NPAaKTUYECKOTO MCHOJIb30BaHUS (PU3MUYECKUX 3HAHUN B MOBCEIHEBHOW JKU3HU JUIf
oOecnieueHrss 0O€30MacHOCTH TpU OOpalleHuH C NpUOOpaMH U TEXHHUYECKUMU
YCTPOMCTBAMM, COXPAHEHUS 3JI0POBbsi M COONIONEHHS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPY’KaIOLIeH cpene;

° OCYIIECTBIIATh TOUCK HWH(pOpMAIMK (PU3HMUECKOTO COACPIKAHUS B CETH
WutepHer, camocToATeNbHO (OPMYIHPYS TOUCKOBBIM 3ampoCc, HAXOIUTh IIyTH
OIIpEJIeICHUs] JOCTOBEPHOCTH IOJYyYeHHOW WH(GOpPMAIMM HAa OCHOBE HWMEIOIIUXCS
3HAHUI U JONOJHUTEIbHBIX UICTOYHUKOB,;

° HCIIOJIb30BaTh npu BBITOJIHEHUH yueOHBIX 3aJaHuN
HAYYHO-TIONYJISIPHYIO ~ JIUTEPATypy  (PU3UYECKOTO  COJCPXKAHHS,  CIIPABOYHEIC
marepuaisl, pecypcbl cetn «MHTepHeT»; BiIaAeTh NpUEMaMU KOHCHEKTHPOBAHUSA
TeKCcTa, MpeodpazoBaHus HHPOPMAIIUN U3 OJJHONU 3HAKOBOW CUCTEMBI B IPYTYIO;

° CO3/1aBaTh COOCTBEHHBIE MMUCEMEHHBIE M YCTHBIE COOOIICHHSI HA OCHOBE
MHQOPMALIMU W3 HECKOJBKMX HCTOYHHKOB (PU3UYECKOTO COACPKAHMA, IMTyOJIHMYHO
MPECTABISATh PE3YIbTAThl MPOCKTHOW I UCCIIEAOBATEIICKON JCATEIBHOCTH; TIPH
3TOM TPaMOTHO WCMOJb30BaTh HM3YUYCHHbI MOHATUHHBIN ammapaT H3y4aeMoro
pa3nena (U3MKM W CONPOBOXAATh BBICTYIUIGHHWE TMpe3eHTauueil ¢ y4érom
0COOEHHOCTEH ayIUTOPUH CBEPCTHUKOB.

CrnenuajbHble pe3yJbTaThl:
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J BJIQJICHUE 3PUTEIBHO-OCA3ATENLHBIM CHOCOOOM  00OcienoBaHusl U
BOCHPUATHS I[BETHBIX WM 4YEPHO-OEBIX (KOHTPACTHBIX) PENbePHBIX M300paKEHUI

(wimrocTpanui, cXeMm, MAaKeTOB, YEPTEKHbIX PHUCYHKOB, TrpaduUKOB H T.IL.).
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TEMATHYECKOE IINTAHUPOBAHME 110 ITPEJIMETY «®PU3UKA»

8 kuacc (68 4.)

TemaTrnuecknii
0JI0K, TeMa

OcHoBHOe conep:kaHue

OcHOBHbBIE BU/IBI 1€SITETbHOCTH
00y4yarImXxcs

Pazgen 1. ®usuka u €€ posib B IO3HAHUU OKPY

skaromero mupa (6 4.)

®dusuka — Hayka
o npupoze. (2 4.)

®duszuka — Hayka o npupope. SsieHus npupozasl. Pusnyeckue
SIBJICHUS: MEXAHUYECKUE, TEIJIOBBIEC, 3JIEKTPUYECKUE, MATHUTHEIE,
CBETOBBIE, 3BYKOBBIE.

BBISIBIICHHE  PAa3NUuUuid  Mexay  (Qu3nueckumMu U
XUMHUYECKUMH npeBpateHusIMu (MC — xumus);

pacro3HaBaHue W KiaccHUKaus (U3NIECKUX SBICHHM:
MEXaHUYECKUX, TeTIOBBIX, ANEKTPHUECKUX, MATHUTHBIX U
CBETOBBIX;

HaOJIIOZICHHE C TOMOIIBI0O COXPAHHBIX AHAIM3aTOPOB M
onucaHue (PU3NYECKUX SIBICHHM.

duznueckue
BEJINYUHBI. (2

9.)

Odusznyeckue BEIWYHHBL.
dusnueckue pUOOPHI.
MexayHapoaHasi CHCTEMA C/IHHIL.

N3mepenne  dusnuecknx
[TorpemHocTh

BEJIMYHH.
U3MEPEHHUIA.

onpejeNieHue IeHbl JAENCHUS IIKaJIbl H3MEPUTEIHHOIO
npubopa, H3MEpeHHE JIMHEWHBIX pa3MepoB Tel U
MIPOMEXKYTKOB BPEMEHH C YUETOM MOTPEIIHOCTE;

U3MepeHne 00bEMa KUAKOCTH U TBEPIOTO TeNa;

U3MEpeHUe TeMIepaTypbl MPU MOMOILIM >KUJIKOCTHOTO
TEPMOMETpA U JaTYUKa TEMIEPATYPHI;

BBINOJIHEHUE TBOPYECKHUX 33a/JaHUI 1O MOUCKY CHOCOOOB
U3MEPEHUsI HEKOTOPHIX (PU3UUECKUX XapaKTEPUCTHK,
HampuMep:  pa3MepoB 00beKTOB  (BOJIOC,
IIPOBOJIOKA), yAanEHHBIX 00BEKTOB, O0IBIINX
paccTosiHUM, MaJIbIX TPOMEKYTKOB BPEMEHHU;

MaJlbIX

o0CyXIeHHE TpeIIaraéMbIX CITIOCOOOB.

EcrecTtBeHHOHAy

Kak ¢u3uka u apyrue ecTeCTBEHHblE HAayKH HM3Yy4aioT IMPHPOIY.

BBIABUKCHHUEC T'UIIOTEC3, OG'LSICHSIIOIJ_II/IX MMPOCTBIC ABJICHHA,
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YHBIIA METOJ
no3HaHus. (2 4.)

EcrecTBeHHO-HayuHBI METOJI MO3HAHU: HAOIIOACHNE C TIOMOIIBIO
COXpaHHBIX aHAJIU3aTOPOB, IIOCTAHOBKA HAY4YHOTO BOIMpPOCA,
BBIIBKCHHUE THUIOTE3, HKCIEPUMEHT MO0 TPOBEpKE THUIOTE3,
oObsicHeHHe HabmogaeMoro sipiueHus. OmnucaHue (HU3NIECKUX
SIBJICHUH C TIOMOIIBIO MOJEJIEH.

HalpuMep: INOYEMY OCTAHABIMBAETCA JBHXKYILEECS IO
TOPU30HTAIILHOW MOBEPXHOCTH TEJIO; MOYEMY B KAPKYIO
IOro/1y B CBETJION OJI€K/IE MPOXJIAAHEN, YEM B TEMHOM;

MPEJUIOKEHUE CITOCOOOB MPOBEPKHU THUTIOTES;

NPOBEJCHNE WCCIEIOBAaHUA 10 TPOBEPKE KaKOH-1100
TUIIOTE3bl, HAlpUMep: JAJIbHOCTh MOJETa
MYLIIEHHOTO TOPU30HTAIBHO, TeM OOJjblle, YyeM OoJblie
BBICOTA ITyCKa;

II1apHKa,

MMOCTPOCHUE MPOCTEHINX MOAeNeH (PU3NUECKUX SBIICHUM
(B BHJE PHUCYHKOB, alIlIAKAIUH, pelbe(HBIX PHUCYHKOB
WIH CXEM), HanpuMep najieHue npeaMeTa;
MPSIMOJIMHEIHOE pacpOCTpaHEHHE CBETA.

Pa3nean 2. [lepBoHayaibHbIe CBeeHHs 0 CTPOCHHH BelecTBa (5 4.)

Crpoenue
BemecTna. (1

9.)

ATOMBI W MOJIEKYNbI, HX pa3Mepbl. ONbITHL, JOKa3bIBAIOIIHNE
JTUCKPETHOE CTPOCHHE BELIECTBA.

L] Ha6J'IIOI[CHI/Ie C IIOMOIIBIO COXpPaHHBIX AaHAJIMU3aTOPOB H

UHTEpIpEeTAalMsl  ONbITOB, CBUACTEILCTBYIOIIUX 00
aTOMHO-MOJIEKYJIIPHOM CTPOEHUHU BEIECTBA: OIBITHI C
pacTBOPEHUEM Pa3IUYHbBIX BEIIECTB B BOJIE;

OLIEHKA Pa3MEpOB aTOMOB M MOJIEKYJ C HCIIOJIb30BaHHUEM
¢dororpaduii, mMONyUYEHHBIX HA ATOMHOM
Mukpockorne (ACM), unu monenei;

CHJIOBOM

OIIpeJIeJIeHUE Pa3MEePOB MaJIbIX TEL.

JBr>xeHue

u
B3aUMOJICUCTBU
€ YacCTHI[
BemecTna. (2

JIBmxkeHune yacTuil BemecTBa. CBA3b CKOPOCTU JIBUIKEHUS YACTHUIL C
TEMIEPATYPOIl. BbpoyHoBckoe JBUKECHHE. Huddyszus.
B3anmMopelicTBIE YacTHUI] BEIIECTBA: IPUTSHKEHUE U OTTAJIKUBAHHE.

HAOIIIOJICHHUE C TOMOINBIO COXPAHHBIX aHAIM3AaTOPOB H
OOBsICHEHHE OpPOYHOBCKOTO  JIBUXKCHHS H

g hy3un;

SIBJICHUA

MpOBEACHUE W OOBSCHEHHUE OIBITOB IO HAOIIOICHUIO
TEIJIOBOTO PACIITUPEHHUS Ta30B;
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q.) ® T[pOBEJCHHE U OOBSICHEHHUE OMBITOB MO0 OOHAPY)KEHUIO CHUII
MOJIEKYJISIPHOTO MPUTSKEHUSI U OTTAJIKUBAHHUS.
ArperarHblie ArperaTtHble COCTOSIHUSL BEILECTBA: CTPOCHHME Ta30B, )KUAKOCTEH U | ® onucaHue (C HCMIOJIb30BAHHEM IMPOCTBIX MOJECIIEH)
COCTOSIHUS TBEPABIX  (KpUCTAIMYECKMX)  Tel.  B3auMocBa3p  MEXIy OCHOBHBIX pa3JIM4YUil B CTPOCHUM Ta30B, XKUAKOCTEU U
BellecTBa. (2 CBOMCTBAMM BEILIECTB B PAa3HBIX arperaTHbIX COCTOSIHMSIX U HX TBEPABIX TEI;
q.) aTOMHO-MOJIEKYJISIpHBIM ~ cTpoeHHeM. (OCOOEHHOCTH arperaTHbIX . . .
. ® O00BsACHEHHE MaJIOW CKUMAEMOCTH >KUIKOCTEH U TBEPABIX
COCTOSIHUH BOJIBI. .
TeJ, OONBIION CKUMAEMOCTH Ta30B;
® O00bscHEHHE coxXpaHeHHss (GOpMBbI TBEPABIX Tel U
TEKY4ECTH KHUAKOCTHU;
® [IPOBEJCHUE OMBITOB, JOKA3bIBAIOIIMX, YTO B TBEPAOM
COCTOSIHUM BOJIbI YaCTHUIIBl HAXOJATCA B CPEAHEM AAJIbIIE
JPYT OT Apyra (IIOTHOCTh MEHBIIIE), YEM B JKHIKOM;
° B3aUMOCBSI3M  MEXIYy OCOOEHHOCTIMHU

yCTaHOBJICHHE
arperaTHbIX COCTOSIHUN BOJIbI M CYILIECTBOBAHUEM BOJHBIX
opranuzMoB (MC — Guosnorus, reorpadus).

Paznen 3. /IBu:xeHue u B3aumojeiicteue tei (21 4.)

MexaHu4deckoe
nBkeHue. (3

q.)

Mexanuyeckoe JABUWKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE
newxeHue. Ckopoctb. CpeaHsisi CKOPOCTh MPU HEPAaBHOMEPHOM
JBWKEHHUU. Pacuér nmyTy U BpeMEHU JIBUKCHUS.

HUCCIICAOBAHUC PABHOMCPHOTI'O ABHXKCHHUA U OIPCACIICHUC
€TI0 MMPU3HAKOB,

HaONIO/IeHHe C TIOMOINBIO COXPaHHBIX aHAJIW3aTOPOB
HEPaBHOMEPHOIO JBMKEHHUS U ONPEJIEICHNE ero OTINYHiA
OT PaBHOMEPHOTO JBUKECHHUS;

pelmicHuC 3aJa4 Ha ONpCACIICHUC IIYTH,
BPCMCHH PABHOMCPHOI'O JIBUKCHUA,

CKOPOCTH U
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aHanu3 rpaduKOB 3aBUCUMOCTH NTYTH U CKOPOCTH OT
BpPEMEHH.

Huepnus,
Macca,
TJIOTHOCTG. (4

q.)

SBnenne uHepuuHM. 3aKOH HHEpUMH. B3aumoneicTBue Tenl Kak
IIpUYMHA W3MEHEHHs CKOpPOCTHM IBMXKEHMS Tell. Macca kak Mepa
uHEpTHOCTH Tena. IlnoTHocTe BemecTBa. CBSI3p IMIIOTHOCTH C
KOJINYECTBOM MOJICKYJ B elMHHIIE 00BbEMA BEIIeCTBa.

00BbsICHEHUE u IIPOTHO3UPOBAHUE SIBJICHUH,
00YCJIOBJICHHBIX MHEpIMEH, HAPUMEpP: YTO MPOUCXOIUT
IpU TOPMOXKEHHUH WJIM PE3KOM MaHEBpe aBTOMOOMIIS,
[I0Y€MY HEBO3MOKHO MI'HOBEHHO IIPEKPATUTH JBUYKECHUE
Ha BEJIOCUIIEE WJIA CAMOKATE U T J;

MPOBEJEHUE U AaHalu3 OIBITOB, JIEMOHCTPUPYIOIINX
U3MEHEHHE CKOPOCTH [BWKEHHSI Tella B pe3yibTare
JEHCTBHS Ha HETO APYTUX TET;

pelIeHre 3a/1a4 Ha OMpPEEIICHUe MacChl Tela, ero 00bEMa
Y TJIOTHOCTH;

MPOBEACHUE W aHAJIU3 OIBITOB, JEMOHCTPUPYIOIIHNX
3aBUCUMOCTh W3MEHEHHUS CKOPOCTH Tejla OT €ro MacChl
MPY B3aUMOJICHICTBUH TEJT,

HU3MCPCHUC MACCHI TCJIa pa3JIMYHBIMU CHOCO6aMI/I;

onpe;[eneHHe IIJIOTHOCTHU TCJIa B pe3yanaTe I/I3MepeHI/IH
€ro Maccel 1 00BéEMa.

Cumna. Bunsr cuit.

(14 4.

Cuita Kak XapakTepucThka B3auMojaeicTBus ten. Cuiia yrnpyroctu
n 3akoH I'yka. M3MepeHue cuibl C IOMOIIBIO AUHAMOMETPA.
SBnenue TAroTeHUs U cuna TskecTH. Cuia TSOHKECTH Ha JPYTUX
ianerax. Bec tena. HeBecomocts. CroxkeHue cuil, HallpaBJIEHHbIX
1o oiHoM npsiMoil. PaBHoxelcTBytomas cun Cuia tpenus. Tpenue

U3y4YeHUE B3aUMOJCUCTBUSA KaK IPUYUHBI HM3MEHEHUs
CKOpOCTH TeJla WIH ero JieopMaluu;

ONMCAHUE PEAJIbHBIX CUTYalM B3aMMOJECHCTBHUS TEl C
MIOMOULIBI0 MOJENEH, B KOTOPBIX BBOIUTCS IOHATHE H
n300pakeHUE CUIIBI;
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CKOJIBKCHHUA U TPCHUC IMOKOs. TpeHI/Ie B IpHUPOAC U TCXHUKC.

U3Yy4EHUE CUJIBI YIIPYTOCTH;

WCCIIC/IOBAaHUE 3aBUCHMOCTH CHJIBI  YIPYTOCTH  OT
VIUJIMHEHUS PE3MHOBOTO IIHYpa WM TPYXKUHBI (C
MOCTpOeHUEM rpaduka);

aHaJN3 MPAaKTUYECKUX CUTYaIluH, B KOTOPBIX MPOSBISETCS
NEICTBUE CUJIBI YIIPYTOCTH (YNPYrocTh MsA4a, KPOCCOBOK,
BETOK JiepeBa U Jp.);

aHaAJIn3 CHTyaHHﬁ, CBA3AHHBIX C SABJICHHUCM TIAT'OTCHUS.
OObsicHeHHe  OpOWTAJIBHOTO  JABW)KEHHUS  IUIAHET ¢
WCIIOJI30BAHUEM SIBJICHUS TATOTCHHS W 3aKOHA WHEPIMH
(MC — actpoHomus);

U3MEpeHHe Beca Tella C MOMOIIBI0 THHAMOMETpa;
000CHOBaHHKE 3TOTO CIIOCO0a U3MEPEHUS;
aHAJIN3 M MOJICIIUPOBAHNUE SIBIICHHSI HEBECOMOCTH;

SKCIICPUMCHTAJIBHOC TMOJIYYCHUC IMpaBHJIa CIIOKCHUSA CHUII,
HaIpaBJICHHBIX BAOJIb O,Z[HOI>’I mpsMo,

ONpeeICHUE BEIMUUHBI PABHOICHCTBYIOIICH CHUIT;

WU3YYCHHE CHJIBI TPEHUS CKOJBKCHHUS M CHJIBI TPCHUS
MTOKOSI;

HCCIIEA0BAHUE 3aBUCHMOCTU CWJIBI TPEHHUS OT Beca Tena U
CBOMCTB TPYILIUXCS IOBEPXHOCTEH;

aHaJIN3 MPAKTUYECKUX CUTYAllHi, B KOTOPBIX MPOSIBIISIETCS
NecTBUE CUJIbl TPEHHUs, HCHOJIb3YIOTCS CIOCOObI €€
YMEHBILICHUS WM YBEIWYeHHs (KaTaHUE Ha JbDKax,
KOHBKAaX, TOPMOXEHHE aBTOMOOWJIS, HCIIOJIb30BaHUE
MOALIUITHUKOB, TJIaBaHHE BOAHBIX XKHUBOTHBIX U 1p.) (MC
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— Ouosorus);

pelleHre 3a/1a4y ¢ UCMHojab30BaHueM (hopmyl Ui pacuéra
CHWJIBI TSDKECTH, CUJIBI YIIPYTOCTH, CUJIBI TPEHUSL.

Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH 1 ra3oB (21 4.)

JaBneHnue. HaBnenne. CrocoObl yMEHBIICHUS W yBEJIWYCHUS [IaBJICHUSA. | ® aHAIM3 W OOBSICHEHHE OINBITOB MW  IPAKTUYECKUX
[Tepenaua JlaBmenne raza 3aBUCHMMOCTH JIaBJICHUS Ta3a OT O00bEMa W CUTYyallUid, B KOTOPBIX MPOSIBIIACTCS CUJIA JABJICHUS;
TTaBICHUS temnepatypbl.  Ilepemadya  nmaBieHus — TBEPABIMU  TEJIAMH,
N e 000CHOBaHHE CMOCOOOB YMEHBIICHUS U YBEIHMUEHUS
TBEPABIMU JKUOKOCTIMH H  TaszamMu. 3akoH Ilackansa. IIneBMaTmueckue
JTaBJICHUS;
TEJIaMHU, MAaIlIMHEI.
JKUJIKOCTSIMHU U ® u3yueHHE 3aBHCHMOCTH [aBJICHHs ra3a OT o0bEMa U
razamu. (3 u.) TEMIIEPATYPHI;
® 3y4YeHHe OCOOCHHOCTEW Iepefadyd NaBJICHUsI TBEPABIMU
TeJaMU, JXUJIKOCTSIMH U Ta3aMH;
e O00OCHOBaHHE pE3YyJbTATOB OIBITOB OCOOCHHOCTSMHU
CTPOCHHMSI BEUIECTBA B TBEPIOM, KHUJIKOM M ra3000pa3HOM
COCTOSTHUSX;
® HSKCIEPUMEHTAJILHOE I0KA3aTeNIbCTBO 3akoHa [lackans;
® pElICHME 3a7a4 Ha pacy€T JaBJICHUs TBEPIOTO Tea.
JaBiaeHnue 3aBUCUMOCTD JABJICHUS JKUIKOCTH OT TIyOWHBI TOTPY)KEHUS. ® JcclelOBaHHE 3aBHCHMOCTH JaBJIEHHUS JKHUIKOCTH OT
KuakocTd. (5 4.) | I'mapocrarnueckuit  mapamokc. CooONIarOIIMECss  COCY/IBI. TUTYOWHBI TIOTPYKEHUS U TFIOTHOCTH KHUIKOCTH;
I'mapaBauyeckre MeXaHU3MBbl.
e HaONMIOJEHUE C TIOMOIIBIO COXPAHHBIX AHATU3aTOPOB C
MOMOIIBI0 COXPaHHBIX AaHAU3aTOPOB U OOBSCHEHHE
TUAPOCTATUYECKOTO TapajoKkca Ha OCHOBE 3aKOHA
ITackans;
® 3y4YeHHEe COOOIIAIONINXCS COCY/IOB;
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pelieHue 3aa4 Ha pacy€T AaBICHUS )KUJIKOCTH;

OOBbsICHEHHE TPUHIMIA JEHCTBUS  TUAPABIUYECKOTO
npecca;
aHaIM3 U  OOBSACHEHHE TMPAKTUUYECKHX  CUTYallHid,

JIEMOHCTPHUPYIOUINX TPOSBICHUE AABICHUS >KUAKOCTH H
3akoHa [lackans, HampuMep MPOLECCOB B OPraHU3ME TPU
riry6okoBoiHOM HbIpsiHUH (MC — Guosorus)

ATtMochepHoe
nasieHue. (6 4.)

Atmocepa 3emnum u  armocepHoe naBneHue. [IpuuumHb
CyIIIECTBOBaHUS BO3AYITHOW oOonouku 3emuu. OmbiT Toppudemny
N3mepenne atMochepHOTO AaBICHHS. 3aBHCHMOCTh aTMOC(HEpPHOTO
JaBJICHUS OT BBICOTHI HajJ ypoBHeM Mops. [Ipubopsl ans usmepenus
aTMOC(EepHOTO JTaBJICHHUS.

IKCTIEPUMEHTAIIBHOE oOHapyXeHHE aTMoc(hepHOTO
NaBJieHus AHaIu3 U O0BSICHEHHE ONBITOB M MPAKTUYECKUX
CUTyallMii, CBSA3aHHBIX C JIEUCTBHEM aTMoc(epHOro
JIaBJICHUS,

OOBsSICHEHUE CYIIECTBOBaHMUA aTrMocdepsl Ha 3emiie U
HEKOTOpBIX IUIaHETaX MM €€ OTCYTCTBHMSI Ha JIPyrux
wianetax u Jlyne (MC — reorpacgusi, acTpoHOMUS);

OOBsSCHEHHE W3MEHEHHUS IUIOTHOCTH aTtMochepsl ¢
BBICOTOH M 3aBUCHMOCTH aTMOC(HEpPHOTO MaBJICHHS OT
BBICOTHI;

peleHue 3aa4d Ha pacy€éT aTMOC(HEPHOTO JaBICHUS;

u3ydeHue ycTpoiicrsa 6apoMeTpa-aHepoua.

JecTBue

YKUJIKOCTH U Ta3a
Ha MOTPYKEHHOE
B HUX Teo. (7 4.)

JlelicTBME JKMAKOCTM W Tra3a Ha TMOrPYy)KEHHOE B HHUX TeJO.
BritankuBatomias (apxumenoBa) cuia. 3akoH Apxumena I[lnaBanue
Ten. Bo3gyxoruiaBanue.

AKCIIEPUMEHTAJIbHOE OOHAPYKEHUE ACHCTBUS KUIKOCTH U
ra3a Ha Morpy>k€HHO€ B HUX TEJIO;

ONpPEACIICHUE BBITAJKUBAIOLIEH CHUJIbL, JEHCTBYIOLIEH Ha
TEJI0, IOIPYKEHHOE B )KUJKOCTb;

MPOBEACHUE U OOCYKJEHUE OIBITOB, JEMOHCTPUPYIOIINX
3aBUCUMOCTD BBITAJIKUBAIOIIECH CHJIBI, JEHWCTBYIOLIECH Ha
TEJO B JKUIKOCTH, OT 00bEMa MOTPYKEHHON B KHIKOCTh
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YacCTHu T€JIa U OT INIOTHOCTHU XUAKOCTH,

HCCIIENOBAHNE 3aBUCUMOCTH Beca Tejla B BOAE OT 00BEMa
MOTPYXEHHOU B KHJIKOCTh YaCTH TeEJIa;

pelieHre 3amad Ha TPUMEHEHHME 3aKoHa Apxumena u
YCIIOBHS TUTABAHUS TEIT;

KOHCTPYMPOBAHUE apeoMeTpa WM KOHCTPYUPOBAHUE
JIOAKU U OIIPENIEIICHHE €€ TPy30M0IbEMHOCTH.

Pazgen S. Padora u momHocTh. JHeprus (12 4.)

Pabora u
MOIITHOCTb. (3

9.)

Mexanuueckast pabota. MOITHOCTb.

® SKCIEPUMEHTAILHOE OIpe/IelIeHNe MEXaHNYEeCKOH paboThI

CHUJIbI TAKCCTU NPU MAACHUMU TCJIa U CHUJIbI TPCHUA HPHU
pPaBHOMEPHOM TIEPEMEIICHHH Tejla MO TOPU30HTAIHHON
MTOBEPXHOCTH;

pacuyéT MONIIHOCTH, pPa3BUBAEMOM TMpHU TMOABEME TIO
JIECTHULIE;

pelieHre 3a7ady Ha pPacyéT MEXaHMYECKOW paboThl M
MOIIHOCTH.

[IpocTeie
MEXaHU3MBI. (5

9.)

[IpocThie MexaHU3MBI:
[IpaBuiio paBHOBECHS.

peluar, OJIOK, HaKJIOHHAs IUIOCKOCTD.

Poruara. IlpumeHeHue mpaBuja paBHOBECHs pblyara K OJIOKY
«3onmoroe mpaBwio» MexaHuku. KIIJ[ mpocTelx MexXaHHU3MOB.
[IpocTbie MexaHU3MBI B OBITY U TEXHHKE. PbIuaru B Teje yenoBeka.

ONpPE/ICICHUE BBIUTPHIIIA B CHIJIE TPOCTHIX MEXAHU3MOB Ha
MpUMepe pbluara, MOABMKHOTO M HETIOJBI)KHOTO OJIOKOB,
HaAKJIOHHOM IINIOCKOCTH;

HUCCIICAOBAHUC YCJIOBHA PABHOBCCHUS pblyara,

OOHapy)KEeHHE CBOWCTB MPOCTBIX MEXaHHU3MOB B
pa3IMYHBIX ~ MHCTPYMEHTaX M TPUCTIOCOOJICHUSX,
UCTIOJIB3YyEeMBIX B OBITY M TEXHHKE, a TaKKE B JKUBBIX
opranuszmax (MC — Ouonorus);

OKCIICPUMCHTAJIIBHOC HOOKAa3aTCJIbCTBO PABCHCTBA pa60T
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pu ITPpUMCHCHUHN NNPOCTHIX MCXAaHU3MOB;

e omnpenenenne KIIJ[ HakTOHHOM MIIOCKOCTH;
® DpeleHHE 3a7a4 Ha INPUMEHCHHWE IpaBHjIa PaBHOBECHUS
pbryara u Ha pacu€t KITJ{
Mexanuueckas Kunernueckas n noreHuuanbHas 3Heprus. [IpeBpailieHue OJHOro | ® 3KCIEPUMEHTAIbHOE OInpeeIcHUE U3MEHEHUS
sHeprus. (4 4.) BHUJa MEXAHWYECKOM HHEPruM B ApPYrol. 3aKOH COXpPaHEHUS MU KMHETUYECKOM M MOTEHUUAIbHOW SHEPIUM Teja IPHU €ro
W3MEHEHHUS DHEPTUHU B MEXaHUKE. CKaThIBAaHWH 10 HAKJIOHHOMU IIIIOCKOCTH;
® (QopMyIupOBaHHE Ha OCHOBE MCCIEIOBaHUSA 3aKOHA
COXPAHEHHS MEXaHUYECKON SHEPIHH;
® 00CyXJeHHE TpaHUl] IPUMEHUMOCTH 3aKOHA COXpPAaHECHUs
JHEPIUY;
[ ]

pelleHre 3a7ad C MCIOJIb30BAHHMEM 3aKOHA COXpaHEHHS
SHEPrUu

PeszepBHoe Bpemst. (3 4.)

9 kaacc (68 4.)

TemaTn4eckunii
0JIOK, TeMbI

OcHoBHOe coaep:kaHue

OcHOBHBIE BU/IBI /I€SIT€IbHOCTH
00y4arIuXxcs

Paznen 6. TensioBbie siBjieHus (32 4.)

Crtpoenue
CBOICTBa
BemiecTBa. (7 4.)

b4l

Crpoenne BeniectBa. OnbIThI, JOKa3bIBaIOIIME AaTOMHOE CTPOEHUE
BelleCcTBA. TelnoBOEe NBUKEHUE aTOMOB M MOJIEKYJI. bpoyHOBckoe
newkeHne. Jupgy3us B razax, >KUAKOCTAX M TBEPABbIX Telax.
B3aumoaeicTBUE  4YacTHI]  BEIIECTBA. ATrpPEraTHbIE  COCTOSIHMS
BelecTsa. Moaenu CTPOECHHsS TBEPIABIX TeJ, JKUIKOCTEH U Ta30B.
OOBsicCHEHHE CBOWCTB ra3oB, XHJIKOCTEH M TBEPIBIX T HAa OCHOBE

HAOJIOICHWE C TOMOLIBI0 COXPAHHBIX AHAJIN3AaTOPOB C
IIOMOILBIO COXPAaHHBIX AHAJIM3ATOPOB M HMHTEPIIpETALUs
OTIBITOB, CBU/IETEIILCTBYIOIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHH BEILECTBA: OIBITHI C PACTBOPEHUEM Pa3JIMYHBIX
BEIIECTB B BOJIE;

pPEIICHUC 3aJiad IO OLCHUBAHHUIO KOJIMYCCTBA aTOMOB HJIHU
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IMOJICKYJISIPHO-KHMHCTHYCCKUX HpGHCTaBHGHHﬁ.

MOJIEKYJ B €TUHUIIE 00hEMA BEIIECTBA;
OIICHKA YOEIUTEITLHOCTH 3THX 000CHOBAHHIA,

0o0BsCHEHHE  OpPOYHOBCKOTO  JBWXKEHHUS,  SIBJICHUS
g dys3un;

OOBSICHEHHE OCHOBHBIX pa3IMYUil B CTPOEHUM Ta3oB,
KUIKOCTEN U TBEPIBIX TEIL;

MPOBEJICHUE ONBITOB TI0 BBIPAIIUBAHHIO KPHCTAJIIOB
MIOBAPEHHOM COJIM WJTU caxapa;

NPOBEICHUE U OOBSICHEHUE OIMBITOB, IEMOHCTPUPYIOMIUX
KalWUIAPHBIC SIBJICHUS U SIBICHUE CMauMBaHUs,

OOBSICHEHHE  POJM  KANMWUISPHBIX  SBJICHUA  AJid
MOCTYIJICHUS BOIBI B opraHu3Mm pacteHuit (MC —
ouosorus),

HAOIIOJIEHHE C TIOMOIIBIO COXPAaHHBIX AHAIU3aTOPOB C
MOMOIIBI0 COXPAaHHBIX AHAIM3ATOPOB, MPOBEACHHUE W
OOBSICHEHHE OIIBITOB 10 HAOIIONCHUIO TEIJIOBOIO
paclIMpeHus ra30B, )KUJIKOCTEN U TBEPIBIX TEN;

00BsICHEHHE COXpaHEeHUsI 00bEMA TBEPABIX TN, TEKYUECTH
KHUAKOCTH (B TOM 4YHCIIE, Pa3HUIBI B TEKy4eCTH JUIs
Pa3HbIX KHUIKOCTEH), TaBICHUS ra3a;

MPOBEICHUE OIBITOB, JEMOHCTPUPYIOLIMX 3aBUCUMOCTH
JABJICHUS BO3JyXa OT €ro o0béMa W HarpeBaHUs WIH
OXJIQXKICHUS

aHaIM3  TPAKTUYECKUX  CHUTYyalHi, CBSI3aHHBIX  CO
CBOMCTBAaMH Ia30B, )KUIKOCTEH U TBEPIBIX TEI.
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TemmoBbie
npoueccsl. (23

q.)

Temmnepatypa. CBsizb TeMmmepaTrypbl CO CKOPOCTBIO TEILJIOBOTO
IBUKEHHsST 4dacTull. BHyTpeHHss sHeprus. CrnocoObl W3MEHEHUs
BHYTpEHHEH OJHEpPruM: TeIUionepeaadya M COBEpIICHHE paOOThI.
Buast TeIIonepelavuu: TEIJIONPOBOAHOCTb, KOHBEKIIHS,
u3nydenre. KonuyecTBO TemnoThl. YaenbHas —TEMJIOEMKOCTh
BellecTBa. TemnooOMeH M TEIUIOBOE paBHOBECHE. YPaBHEHUE
TEIUIOBOTO OanaHca. [InaBneHne u OTBEpACBaHUE KPUCTATIMYSCKUX
BEIIECTB. YJenpHass TemoTa IaBneHus. IlapooOpasoBanue u
koHaeHcauus. HMcnapenume  Kunenme. VYienbHas — Temsiora
napooOpa3oBaHus. 3aBUCHUMOCTh TEMIIEPATypbl KHUIIEHHUS OT
aTMocepHoro naBiaeHus. BinaxkHOCTh BO3/yXxa. DHEprus TOIUIMBA.
VYaenbHas Temnora cropanus. I[IpuHUuNbBl paboThl  TEIUIOBBIX
neurarteneit. KIIJ] tenmoBoro asuratens. TermaoBble ABUTATEIN U
3alUTa OKPY’KAIOIIEH cpeabl. 3aKOH COXPAHEHUsSI W MpPEeBpaICHUS
SHEPIMM B MEXAHUYECKUX U TEIJIOBBIX MTPOLIECCAX.

000CHOBaHUE TPABUII U3MEPEHUS TEMIIEPATYPHI;

CpPaBHEHHE pA3JIMYHBIX CIIOCOOOB M3MEPEHHS U IIKal
TEMIIEPATYphI;

HaOJII0ICHHE € TOMOLIbI0 COXPAaHHBIX aHAJIN3aTOPOB C
MIOMOILBI0 COXPAaHHBIX AHAIU3aTOPOB U OOBSICHEHUE
ONBITOB, JACMOHCTPUPYIOLUIUX W3MEHEHHUE BHYTPEHHEH
SHEPIUM TeJa B pe3yibTaTe TEIUIoNnepenaud U paldoThI
BHEILHUX CUJ;

HaOJI0/IeHne C TOMOUIbI0 COXPAHHBIX AaHAJIU3aTOpPOB C
MOMOUIBI0 COXPaHHBIX AaHAJU3aTOPOB U OOBSICHEHHE
OMBITOB,  OOCYXIEHHE  MPaKTUUYECKHX  CHUTYyallHii,
JEMOHCTPUPYIOIIUX pa3InYHble BUIBl TEIUIONEPEIaun:
TEIUIONPOBOJHOCTh, KOHBEKIUIO, U3TyUCHHUE;

UCCJICIOBAaHNE SIBJICHHS TEIUIOOOMEHA MPU CMEIIMBAaHUH
XOJIOJTHOW Y TOPSIYE€N BOJBI;

HaOIOZICHHE C TIOMOIIbI0 COXPAaHHBIX aHAIM3ATOPOB
YCTaHOBJICHHUS TETUIOBOTO PAaBHOBECHS MEXIy ropsued u
XOJIOJTHOM BOJIOM;

ompeneneHue  (M3MepeHHe)  KOJIMYeCTBa  TEIUIOTHI,
MOJIyYEHHOTO BOJIOM TMpPHU TEIIOOOMEHE C HarpeThiM
MCTAJUIMYCCKUM LNUITUHAPOM;

ompeneneHue (M3MepeHue) YIelabHOM TemIoEMKOCTH
BEILIECTBA;

pEeICHUC 3a7a4, CBA3aHHBIX C BBIYMCIICHUEM KOJIHMYECTBA
TEMIOThI ¥ TEIIOEMKOCTH npu TGHJ’IOO6M€H€;

aHaJIM3  CUTyallMd  NPAKTUYECKOTO  MCIOJb30BaHUSA
TEILIOBBIX CBOMCTB BELIECTB U MAaTE€pUAJIOB, HAIIPUMED, B
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LEeJAX HEProcOepeKeHUS: TEIIOU30JISALMS,
sHEeprocoOeperaroIue Kpoly, TePMOAKKYMYJISITOPBI U T I;

HEL6J'IIOI[CHI/I€ C TIIOMOIINBKO COXpPaHHBIX AHAJIMU3AaTOPOB
SIBIICHHI HUCIApCHUA U KOHACHCAWH,

HCCIEIOBaHNE npouecca HCTapeHust Pa3IMYHBIX
xuakocteid. OObBSCHEHHWE  SBICHUH  WCHApPEHUS W
KOHJICHCALIMM HA OCHOBE aTOMHO-MOJIEKYJIIPHOTO YYEHHS;

HaGJIIOIICHI/Ie C TIOMOIIBIO COXpPAaHHBIX AHAJIMU3ATOPOB U
0OBsICHECHHE mpomnecca KHUIICHU, B TOM qHUCJIIC
3aBUCHUMOCTH TEMIICPATYPhI KUIICHUA OT JAaBJICHUA,

ompeneneHue (M3MEpeHHUEe) OTHOCUTEIHHON BIAKHOCTHU
BO3/yXa;

HAOJIOZICHHE C TIOMOINBI0 COXPAHHBIX AHAINU3aTOPOB
mporecca IUIABJICHHUS  KPUCTAJUIMYECKOIO  BEILECTBA,
HaIpuMep, JIbJa;

CpaBHEHHE NPOIECCOB IUIABJICHUS KPUCTAIIMUYECKUX Tell
U pa3MsTyeHus Ipy HarpeBaHUU aMOP(HBIX TEl;

onpeenaeHue (M3MepeHne) yIeIbHON TEIJIOTHI MIIaBICHUS
JbJ1a

OOBsICHEHHE SIBJICHUM IUIaBJICHHUS M KPUCTAUIM3alUU Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHUS;

peuicHuC 3a7ia4, CBA3AHHBIX C BBIYUCIICHUCM KOJIUYCCTBA
TCIIOTHI B IMPOHECCaxX TCIUIONCPpCAavun MPH IIIABJICHUU U
Kpuctajuii3anuu, UCIIapCHUHU U KOHACHCAIIUU,

aHaJIM3 CUTYyallMil MPaKTHYECKOTO MPUMEHEHHUS SIBICHUMN
IUTABJIEHUS M KPUCTAJUIM3AIMM, HAIpUMEp, IMOIy4YeHHE
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CBCPXUUCTBIX MATCPUATIOB, COJICBAA I'PCJIKA U 1IP.;

aHanu3 paboThl M OOBSICHCHHE TMPHUHIIUIA JICUCTBUS
TEIIOBOTO JBUTATENS,

BBIYMCIICHHE KOJIMYECTBA TEIJIOTHI, BBIACISIONIETOCS MPH
CTOpAaHUM Pa3IMYHbIX BUIOB TormBa, u KIIJ[ nBurarens;

o0cyxeHune 9KOJIOTUYECKUX MOCJIE/ICTBUM
WCIIONBb30BAaHUS  JIBUTaTelel BHYTPEHHErO0 CrOpaHus,
TEIJIOBBIX M THapodiekTpocTtaniuii (MC — skoinorus,
XUMHUSA).

Pa3nen 7. DaekTpuyeckne 1 MAarHuTHbIE siBjieHns (35 4.)

DJIEKTPUYECKUE
3apsbl.
3apsiKEHHbIE
Tela W HX
B3alMOJICICTBUE

(74)

OnekTpu3anus Tel. J[Ba poga  AIEKTPUUECKHUX  3apsioB.
B3anmoneiicTBre 3apsskeHHBIX Tel. 3akoH KynmoHa. Dnektpuueckoe
none. [IpuHuun cynepno3unuu 3JeKTpudeckux noJieid. Hocurenu
SIEKTPUYECKUX 3aps0oB. DJIEMEHTAPHBINA AJIEKTPUUYECKUM 3aps/l.
Ctpoenue aroma. [IpoBOAHUKN U JUANEKTPUKU. 3aKOH COXPaHEHUS
JNEKTPUUYECKOTO 3apsiia.

HaOIIOJIeHHE C TIOMOIINBIO COXPAHHBIX aHAIM3aTOPOB MU
MPOBEACHUE OMBITOB MO DJCKTPU3AIMKW Tel MpH
COTIPUKOCHOBEHUH U MHAYKIIHCH;

Ha6J'IIOI[CHI/Ie C IIOMOIIBIO COXpPaHHBIX AaHAJIMU3aTOPOB U
00BsICHEHHE B3aHMMOACHCTBUS OJHOMMCHHO u
PAa3HOUMCHHO 3aps’KCHHBIX TCJI;

00BsICHEHHE npuHIUIIa I[GﬁCTBHSI QJICKTPOCKOIIA,

0o0BsicHEHUE SBJICHUN ANEKTpU3ALIUN npu
CONPUKOCHOBEHUU TEJI U MHIYKIUEH C HCIOJb30BaHUEM
3HAHUW O HOCHUTENSX JJIGKTPUYECKUX 3apsAloB B
BEIIECTBE;

pacrno3HaBaHWe U OOBSCHEHHE SBICHUN DIEKTPHU3AIUH B
IMOBCEIHEBHOM JKU3HU;

HaOJIIO/IEHNE C TOMOILBI0O COXPAHHBIX aHAJINU3aTOPOB U
OOBSICHEHHE  OMNBITOB,  WUIIOCTPUPYIOIIUX  3aKOH
COXPaHEHHUS IEKTPUUECKOTO 3aps/a;
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HaGHIOIICHI/Ie C TIOMOIIBKO COXpPAHHBIX AHAJIMU3ATOPOB
OIIBITOB 1o MOACIIMPOBAHUTIO CHJIOBBIX
SJICKTPHUYICCKOTO I10JIA;

JIMHUHA

HUCCIIEIOBAHNE JIEUCTBUS
MIPOBOJIHUKH U TUDJICKTPUKH.

OJICKTPHUYCCKOro II0JIA Ha

DNeKTpUYECKUit
TOK. (22 4.)

ONEKTpUUECKUH TOK. YCIOBHS CYLIECTBOBAHUS 3JIEKTPUUECKOTO
TOKa. VICTOUHMKH IOCTOSHHOTO TOKa. J[EMCTBHS 3JIEKTPUUYECKOTO
TOKa (TEIUIOBOE, XUMHUUYECKOE, MATHUTHOE). DIEKTPUUYECKUA TOK B
KUAKOCTAX M Ta3ax. Onekrpuueckas unenb. Cuna  ToKa.
Onekrpuueckoe HamnpsbkeHue. CONpOTHUBIEHUE  MPOBOJHHUKA.
VYaenbHOE CONPOTUBIEHHE BellecTBA. 3akoH Oma A ydacTka
nenu. [locnenoBarenbHOE M MapajjIeIbBHOE  COEMHEHUE
NPOBOJHUKOB. PaboTa M MOLTHOCTH 3JEKTPUUYECKOTO TOKA. 3aKOH
Jlxoyns—JIeHna. DIeKTpONpoBoOIKa U TIOTPEOUTENN dIECKTPUICCKON
sHepruu B ObITy. KopoTkoe 3aMbikaHue.

HAONIOJICHWE C TIOMOINBIO COXPaHHBIX aAHAIW3aTOPOB
pa3NUYHBIX BUIOB JEUCTBHUS BJIEKTPUYECKOIO TOKa U
OoOHapyKeHHE O3THUX BHIOB JACUCTBHUS B IOBCEAHEBHOU
KU3HU;

cOOpKa M UCHBITAHUE AIEKTPUUYECKON 1M MOCTOSIHHOTO
TOKa;

HU3MCPCHUC CUJIBI TOKA aMIICPMETPOM;
HU3MCPCHUC SJICKTPUUCCKOI'O HANIPSZKCHUSA BOJIBTMCTPOM;

MPOBEACHUE M OOBSICHEHHWE OMBITOB, JEMOHCTPUPYIOIINX
3aBHCUMOCTD AIEKTPUIECKOTO COTIPOTHBIICHUS
MPOBOJIHUKA OT €ro JUIMHBI, IUIOMAIHd IONEPEUYHOTO
CEUCHUS U MaTepHuaa;

UCCIIEIOBAaHUE 3aBUCUMOCTH CHJIbI TOKA, MPOTEKAIOIIErO
4epe3 pe3ucTop, OT CONPOTHBIEHHS pE3UCTOpa U
HaIpsDKEHUS Ha PEe3UCTOPE;

MpoBEepKa MpaBWJIa  CIOXKEHHUS  HalpsHKEHUH — [IpH
MOCJIEI0BATEIHLHOM COEIMHEHUH JIBYX PE3UCTOPOB;

NpoBEpKa MpaBuja Ui CHJIBI TOKA MPH MapajuleIbHOM
COEJMHEHUH PE3UCTOPOB;

aHaJInu3 cmyaum?l IMOCJICAOBATCIIBHOI'O W IIapaJlJICIIbHOI'O
COCIUHCHHUA MPOBOAHHMKOB B JOMAIIHHUX 3JICKTPUUYCCKHUX
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CETIX;

peleHue 3a1a4 ¢ UCIob30BaHueM 3akoHa OMa 1 hopMyn
pacuéra AIIEKTPHYECKOTO COITPOTHBIICHUS npu
MOCJICIOBATEIbHOM M TapaJUIeIbHOM  COCJMHECHUHU
MIPOBOTHUKOB;

OIpe/ieJICHUE paboThI JEKTPUUECKOTO TOKa,
MPOTEKAIOIIET0 Yepe3 pe3UCTop;

ompeNeJeHue  MOIIHOCTA  BJEKTPUYECKOr0o  TOKa,
BBIJICTIIEMOM HA PE3UCTOPE;

UCCIIEIOBaHNE 3aBHCUMOCTH CHJIBI TOKA 4Yepe3 JaMIIOUKY
OT HaIPSKEHUS Ha HEW;

onpeaenenue KII/1 Harpesarens;

UCCIIeIOBaHNE MPeoO0pa3oBaHUs SHEPTUU IMPHU MOIAbEME
rpy3a 3JeKTPOJIBUraTeNIeM;

OOBSICHEHHE  YCTpOWCTBA ©  MPUHIUNA  JEHCTBUS
JOMAITHUX AJIEKTPOHATPEBATEIHHBIX IPUOOPOB;

00BSCHEHHE TPUYMH KOPOTKOT'O 3aMBIKaHHS W MPUHIIUATIA
JEWCTBUSA IUIABKHUX MPEIOXPaHUTENEH;

pellleHre 3a7ad ¢ UCHOJb30BaHHEM 3akoHa J[koyis-
Jlenna;

HaGJIIOIICHI/Ie C TIOMOIIBKO COXpPAHHBIX AHAJIMU3ATOPOB
BO3HHUKHOBCHUA JJICKTPUICCKOI'O TOKA B X KUAKOCTH.
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MaruautHrle
siBieHust. (6 4.)

ITocTossnable MarauThl. B3amMojeicTBHE MOCTOSHHBIX MarHHUTOB.
MaruutHoe 1moie. MarauTHoe Iojie 3eMIIM M €r0 3HAucHUE s
*u3HH Ha 3emwsie. Omneir  Opcrega.  MarHuTHoe — mosie
ANEKTPUUECKOTO TOKA. [[puMEeHEHUEe 3JIEKTPOMAarHuTOB B TEXHUKE.
JlelicTBue  MAarHMUTHOrO TOJISI HAa MPOBOJHHK C  TOKOM.
DIEeKTPOABUTATEINb IIOCTOSIHHOTO TOKa. Hcnons3oBaHue
ANEKTPOJBUIATENIEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

HCCIIEOBaHNE MAarHUTHOIO B3aMMOACHCTBUS ITIOCTOSHHBIX
MarHMTOB;

M3y4eHHUE MArHUTHOTO IOJIS TMOCTOSHHBIX MarHUTOB TIPH
WX OOBETMHEHUH U Pa3/ICIICHUH;

MPOBEJCHUE OMBITOB MO BU3YaJIU3aIMHU TOJS TOCTOSHHBIX
MarHMTOB;

HU3YUCHUC SABJICHUSA HAMAarHUYMWBAHUS BCIICCTBA,

UCCIIEIOBaHUE JEWCTBHUSI DJIEKTPUYECKOrO0 TOKAa Ha
MarHuTHYIO CTPEJKY;

IIPOBEACHUE OIBITOB, JACMOHCTPUPYIOIIUX 3aBUCHUMOCTH
CUJIBI B3aUMOJCUCTBUS KATYIIKM C TOKOM M MarHuTa OT
CUJIBI Y HAIIPaBJICHUS TOKA B KaTYIIKE;

aHaM3  CHUTyalluii  TPaKTUYECKOTO  MPHUMEHEHHS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYCCKUX
YCTPOHCTBAX, MPOMBINUICHHOCTH, MEUIINHE);

M3y4YeHUE NIEUCTBUS MArHUTHOIO TOJI Ha MPOBOJHUK C
TOKOM;

M3Y4YE€HHE JCHCTBUS SJIEKTPOIBUTATENS;
n3mepenne KIIJ[ anmekTpoaBuraTeibHON yCTaHOBKHY;

pacro3HaBaHUE M aAHAIU3 pPa3iIu4HbIX [PUMEHEHUM
AJIEKTpOJBUraTeNeil (TpaHCIopT, OBITOBBIE YCTPOHCTBA U

ap.).

PesepBHoe Bpemst (3 4.)
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10 knacc (9xaacce mecrtoii rox o0ydenus) (102 4.)

TemaTnueckuii OcHOBHBIE BH/BI 1eSITEIbHOCTH
OcHoBHOe coaep:kaHHue
0JI0K, TeMa o0yyarommxcst
Paznen 8. Mexanuueckue siBjaeHus (40 u.)
Mexannueckoe Mexannueckoe JBWkeHHe. MarepuanbHass Touka. Cucrema | @ aHanM3 W OOCYXJAEGHHE  Pa3IMYHBIX  [PUMEPOB
IBUKEHUE U oTcuéTa. OTHOCUTENBHOCTD MEXaHUYECKOTO JBUKECHMUSL. MEXaHUYECKOTO IBUKEHUS;
CIIOCOOBI €70 PaBHOoMepHOe  mpsMonuHenHOe — ABHKeHHE. HepaBHOMepHoe
o ® 00cyXIeHHe TpaHMI IPUMEHUMOCTHU MOJEIH
onucanus. (10 4.) | npsimonuHelinoe nBxkeHue. CpeHssi © MTHOBEHHAasi CKOPOCTh Tella
«MaTeprabHas TOUKay;
IIPY HEpPaBHO- MEPHOM IBMXXEHHMH. YCKOopeHue. PaBHOycKOopeHHOE
npaMonuHeidHoe  apuwkenue. Cpobomnoe mnanenue. OINBITHI | @ omucaHME  MEXAHMYECKOTO — JBUKEHMS  Pa3IMYHBIMU
lNanunes. PaBHomepHOe IBHKEHHME IO OKpyxHOcTH. llepuon u cniocobamu (ypaBHEHUE, TabIuUIa, TpaduK);
yactota  oOpameHus. JluHeliHas W yrjoBas — CKOPOCTH. .
® aHaJIN3 KU3HEHHBIX CHUTYyallMil, B KOTOPBIX IPOSBISAETCS
[leHTpOCTpEMUTENIBHOE YCKOPEHHUE. yarm, P P
OTHOCHUTEJIBHOCTh MEXaHUYECKOTO IBUKEHUS;
e HalOmIOJeHUE C TOMOIIBI0 COXPaHHBIX aHAJIW3aTOPOB
MEXaHUYECKOI0 JBUKEHUS Tella OTHOCUTEIBHO PA3HBIX
TeJl OTCUETA;
® CpaBHEHHUE IIyTEH U TPACKTOPHUM ABUKEHUS OJHOIO U TOrO
K€ TeJla OTHOCUTEJIBLHO Pa3HBIX TEJl OTCUETA;
® aHanu3 TekcTa ['anunes 00 OTHOCUTEIBHOCTH JABHKEHUS;
BBITIOJTHEHHE 3aJJaHUH TI0 TEKCTY (CMBICIIOBOE YTCHHE);
® onpejeneHre CpeIHe CKOPOCTH CKOJIbKEHHs OpycKa Min
JBYKEHMS IApHUKa 110 HAKIIOHHOW IJIOCKOCTH;
® aHamu3 W OOCYXIEHHE CIOCOOOB MPUOMMKEHHOTO
ONpeIeIeHUsI MTHOBEHHON CKOPOCTH;
® OIpeAeiieHUE CKOPOCTH  PaBHOMEPHOTO  JBMIKEHUS
(wapuka B KHAKOCTH, MOJEIM  DJIEKTPUYECKOIO
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aBTOMOOMJIS U T. 11.);

ONpeAcicHue  IYTH, MPOWIECHHOTO  3a  JAHHBIU
MPOMEXYTOK BPEMEHH, U CKOPOCTH Tela Mo rpaduxy
3aBUCUMOCTH  IIyTM  PAaBHOMEPHOIO  JBHJKEHHS  OT
BPEMEHU;

00CyXJleHHE  BO3MOXHBIX  TNPHHLUIOB  JIEHCTBUS
puOOPOB, U3MEPSIOLINX CKOPOCTH (CITUIOMETPOB);

BBIUUCJICHUC NYTH W CKOPOCTU IIPU PABHOYCKOPCHHOM
HpﬂMOHHHefIHOM JABMOKCHUHU TCJIA,

orpejiesieHue MPOUJEHHOIO MYTH U YCKOPEHHUSI ABMKEHUS
Tena 1o rpaduky 3aBUCHUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO MPSIMOJIMHEWHOTO JIBHXKEHHUS Tela OT
BpEMEHH;

OINIpEICJIEHUE YCKOPEHHUs Tela IpPU PaBHOYCKOPEHHOM
JBUKEHHUHU 110 HAKIIOHHOW IIJIOCKOCTH;

U3MEpeHue IMepuoja U YacTOThl OOpalieHus Tena Io
OKPY>KHOCTH;

OIIpEIEIIEHUE CKOPOCTH PAaBHOMEPHOTO JBMKEHMS TEJIA 110
OKPY>KHOCTH;

peleHnue 3amad  Ha  OmpefeieHue KHUHEMATHYEeCKUX
XapaKTEPUCTUK MEXAHMYECKOTO JBWKEHHUS Pa3IMYHBIX
BHUJIOB;

pacrmo3HaBaHWe U MPUOTMHKEHHOE OMHCAHHUE PA3IIMYHBIX
BUJIOB MEXAHHYECKOTO JIBHXKEHUS B IPUPOJE U TEXHUKE
(Ha TmpuMepax CBOOOAHO TANAIOIIUX TEN, JBMKCHUS
KUBOTHBIX, HEOECHBIX TEJ, TPAHCIIOPTHBIX CPEICTB U JIp.).
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B3aumonaelictBue
ten. (20 4.)

IIepBbiit 3akoH Herotona. Bropoyt 3akon Herorona. Tperuii 3akoH
Herorona. [lpunnun cynepnosunuu cui. Cuia ynpyroctu. 3akoH
I'yka. Cuna TpeHus: cuia TPEHUs CKOJIbKEHUS, CHJIa TPEHHUS T10KOS,
npyrue Buibpl TpeHus. Cuna TSDKECTM M 3aKOH BCEMUPHOTO
TATOTEHHSA. YCKOpPEHHE CBOOOTHOIrO MajeHHs. J[BMKeHue IaHeT
Bokpyr Connua. IlepBas kocmuueckas ckopocTs. HeBecoMocTs u
neperpy3ku. PaBHoOBecue MaTepuanbHOW TOYKH. AOCOIIOTHO
TBEpIOE Teso. PaBHOBecHE TBEPHOIrO Tela € 3aKPEIUIEHHOW OCBIO
BpameHuss. MomeHnt cuibl. LleHTp TskecTH.

HAOIIIOJICHHUE C TOMOINBIO COXPAHHBIX aHAIM3AaTOPOB H
OoOCyXKJeHHEe ONBITOB C  JBIDKEHHUEM Tela Tpu
YMEHBIIEHUH BIMUSHUS JPYIHMX TeEJ, MPEMSATCTBYIOIINX
JIBMKCHHUIO,

aHanmM3 Tekcra [amumess ¢ ONMHMCAaHUEM MBICICHHOTO
AKCIIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH WHEPIUH,
BBITIOJTHEHHE 3aJJaHUH TI0 TEKCTY (CMBICIIOBOE YTCHHE);

OGC}’)KI[GHI/IG BO3MOXHOCTH BBIIIOJIHCHUA 3aKOHA WHCPIIUU
B PA3JIMYHBIX CUCTCMAX OTC‘IéTa;

HaOJI0JIEHHEe C TOMOILBI0O COXPAHHBIX aHAINU3aTOPOB U
o0CyXXJIeHe MEXaHUYECKUX SIBJICHHUM, MPOUCXOAAIIUX B
cucreme orcu€rta «Tenexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBUKEHUHN OTHOCHUTEIBHO KaOuHeTa (PU3UKU;

JEUCTBUS C BEKTOPAMHM CWJI: BBINOJHEHUE 3aJaHHUM IO
CJI0’KEHUIO U BBIYMTAHUIO BEKTOPOB;

HAONIOJICHWE C TIOMOINBIO COXPaHHBIX aHAIM3aTOPOB
W/UIM  TIPOBENEHUE  OMBITOB,  JIEMOHCTPUPYIOIINX
3aBUCHUMOCTh YCKOPEHHs Tejla OT MPHJIOKEHHOH K HeMy
CHWJIBI U MacCChI TeJa;

aHaIM3 U OOBICHEHHE SBJICHUHA C HCIOIL30BAHHEM
BTOpPOTI'O 3aKOHA HBIOTOHa;

pemicHue 3aJa4 ¢ HUCIHOJb30BAaHUCM BTOPOr0 3aKOHa
HrioTona u mpaBujia CJIOKCHHUA CUIT;

orpesieNieHUe KECTKOCTH MPY>KUHBI,

aHaJlM3 CHUTYyallii, B KOTOPBIX HAOIIOJAIOTCS YIpyTue
nedopMan, M UX OOBSICHEHHE C HCIOJIb30BAHUEM
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3akoHa ['yk;
pelieHue 3a1a4 ¢ UCIOIb30BaHueM 3akoHa ['yka;

UCCIIeIOBaHNE 3aBUCUMOCTHU CHJIbI TPEHHUS CKOJIBKEHUS OT
CWJIBI HOpMaJIbHOTO JaBieHus. OOCyxkIeHne pe3yabTaToB
UCCIIEIOBAHMUS;

ornpenaeneHue K03pPUIreHTa TPEHUS CKOIBKEHUS;
W3MEPEHUE CHUJIBI TPEHHS TTOKOS;

pelieHre 3agad ¢ MCIOIb30BaHUEM (OPMYIIBI JUJIsl CHIIBI
TPEHUs CKOJIbKEHUS;

aHajau3 [OBVMDKEHHS TeJI TOJLKO IO JEHCTBUEM CHJIBI
TSKECTH — CBOOOHOIO ITaIeHUS;

OOBSCHCHHE HE3aBUCUMOCTH YCKOPEHHsS CBOOOJIHOTO
MaJICHUs] OT MACChI TENa;

OLICHKA BEJIMYMHBI CWJIBl TATOTEHUS, JEHCTBYOIIEH
MEXy IBYMs TeJlaMH (7151 pa3HbIX Macce);

aHaM3 JBWKCHUS HEOECHBIX TeN TMOJ JCHCTBUEM CHIIBI
TATOTCHHS  (C  HWCIOJNB30BAHUEM  JIOTIOJHUTEIBHBIX
HMCTOYHHKOB WH(OpMAIUN);

peuieHue 3a7ad C UCIOJIb30BAHMEM 3aKOHA BCEMUPHOIO
TATOTEHHS U (POPMYIIBI TS pacyéra CHIIbI TSHKECTH;

aHaM3  OPUTHHAIBHOTO  TEKCTa,  OIMUCHIBAIOIIETO
MIPOSIBJICHUS 3aKOHA BCEMHUPHOTO TATOTCHHUS; BBITIOJTHEHUE
3aJIaHAN 110 TEKCTY (CMBICIIOBOE YTEHHUE);

HaGHIOIIeHI/Ie C TIOMOUIIBIO COXpPAaHHBIX AHAJIMU34ATOPOB U
OGC}’)KI[GHI/IC OIIBITOB 1O HU3MCHCHUIO BE€Ca TCJia IIpH
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YCKOPEHHOM JIBUKECHUMU;

aHaJIu3 YCJIOBI/Iﬁ BO3HHUKHOBCHUS HEBCCOMOCTH u

Neperpy3Ku;

pellIeHre 3a/1a4y Ha OIpeJlelieHHe Beca Tela B Pa3InyHbIX
YCIIOBUSIX;

aHalu3 CWI, ACUCTBYIOUIMX HA TEJIO0, IMOKOSUIEECs Ha
OII0pE;

OIMPECACIICHUC LNCHTPA TAXKECTU pa3JINYHBIX TCII.

3aKOHBI
COXPaHCHUS.

9.)

(10

Wmnynec Tena. M3meHenue ummynbca. MMmynabc cuiibl. 3akoH
COXpaHEHUs1 HMITylbca. PeakTuBHOE nBHKEeHME. MexaHHUuyeckas
pabora u MomHOcTh. PaboTa cui TsSXKecTH, YNpPyrocTd, TPEHUS.
CBs3p dHeprun U PpabOTHI.
MOAHATOTO HAaJ IOBEPXHOCTHIO 3eMiM. lloTeHinuanbHas sHeprus

HOTCHI_[I/IaJIbHaSI OHEeprusa TcClia,

ckaroil  npyxunbel. Kunetnueckass sHeprus. Teopema o
KMHETUYECKOM DHEpruMHM. 3aKOH COXpPAaHEHUS MEXaHUYeCKOH
JHEPIrUHu.

HAOIIIOJICHUE C TOMOINBI0 COXPAHHBIX aHAIM3AaTOPOB H
OOCYXKJICHHE OIBITOB, JAEMOHCTPUPYIOIIUX IMepenaqy
AMITyJIbCa NPU B3aUMOIEHCTBUU TEJ, 3aKOH COXPAaHECHUS
UMIyIbCa TpU  aOCONIOTHO YIOPYIOM H  HEYIPYroM
B3aHUMOJICHCTBUM TEJI;

aHallM3  CHUTyallMi B  OKpYXKalollle  KU3HU  C
MCIIOJIb30BaHNEM 3aKOHA COXPAaHEHUSI UMITYJIbCa;

pacro3HaBaHUE SIBJICHHUS PEAKTUBHOTO JBUKEHUS B
npupoae u Texuuke (MC — Ouonorus);

MPUMEHEHHE 3aKOHA COXPaHEHHsI UMITYJIbca Ui pacuéra
pe3yabTaTOB  B3aUMOJCHCTBHA Ted (Ha MpUMepax
HEYNPYTOTO B3aWMOJIEHCTBHS, YIPYroro IEHTPaIbHOTO
B3aUMOJICHCTBHS JBYX OJMHAKOBBIX Tel, OJHO W3
KOTOPBIX HEMOJIBH)XHO);

pelieHue 3a1a4 ¢ UCIOJB30BAHUEM 3aKOHA COXPaHEHHUS
HMITYJIbCA;

onpezeneHue padboOThl CHIIBI YOPYTOCTH MpPH MOABEME
rpy3a ¢ UCHOJIb30BaHUEM HEIMOJBIKHOTO U MOJIBUKHOIO
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OJIOKOB;
WU3MEPECHUE MOIIHOCTH;

U3MEpEeHHE HOTEHIIMAILHOMN
nehOpMUPOBAHHON TIPY>KUHBIL;

SHEPTrUu yIpyro

U3MEpPEHUE KUHETHUYECKOM DSHEpPruHM Tena M0 JUIMHE
TOPMO3HOTO IYTH;

AKCIIEPUMEHTAIILHOE CpaBHEHHE WU3MEHEHUS
MOTEHIMAIbHON W KHHETHYECKOW DSHEPruil Teia Mpu
JBUKEHHUHU 110 HAKIIOHHOW TMJIOCKOCTH;

JKCIICPUMEHTAJIBHASL  [POBEPKAa  3aKOHA  COXpaHEHUs
MEXaHUYECKOM SHEPTUH IPpU CBOOOTHOM Ta/ICHUH;

MIPUMEHEHHE 3aKOHA COXPAHCHHSI MEXaHMUECKOW YHEPTUH
U1 pacy€Ta MOTEHUHUAIbHOM M KUHETUYECKOW SHEpPrui
Tena;

pelIeHNE 3aJa4 C HMCIOJIb30BAHUEM 3aKOHA COXPAHEHUS
MEXaHUYECKOU SHEPTUH.

Pa3zgen 9. Mexannueckue Kojaed0anus u

BOJIHBI (15 4.)

MexaHnuecKue
kojeOanus. (7 4.)

Konebarensnoe JIBUKECHHUE. OcHoBHbIE XapaKTEPUCTHKU
KoneOaHui: Mepuoj, YacToTa, aMIUIUTyAa. MareMaTH4ecKuidl u
IIPY’KUHHBIN MAasITHUKHU. [Ipespamenue DHEpPruu npu
Kosie0aTeIbHOM JIBIKEHHH. 3aryxaromue KoJIeOaHusl.
Brinyxnennsie konebanus. Peonanc.

HAOJIOZICHHE C TIOMOINBI0O COXPAHHBIX AHAINW3aTOPOB
KoJIeOaHUN MOJ JEHCTBUEM CHJI TSKECTH U YIPYTrOCTH U
oOHapy>XeHHE TMOJO0OHBIX KOJICOAHUH B OKpY’KalolleM
MHpE;

aHaJIu3 KoJieOaHUM Tpy3a Ha HUTU U HA MIPYKHUHE;

OIIpEJICJICHUE YacTOThl KOJIEOAHWH MaTeMaTH4eckoro M
IIPY’KUHHOI'O MAsITHUKOB;

Ha6JIIOIIeHI/Ie C TIOMOIIBIO COXpPAaHHBIX AaHAJIU34ATOPOB U
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O0OBSICHEHHE SIBJICHHS PE30HaHCa,

HUCCICOAOBAaHUC 3aBUCHUMOCTH nepuoaa KoJIeOaHMH
IMOABCUICHHOT'O K HUTH I'py3a OT JAJIMHBI HUTH,

MpOBEpKa HE3aBUCHUMOCTH Iepuoja KojeOaHWil rpys3a,
MOJIBEIICHHOTO K JICHTE, OT MacChl Ipy3a;

HaOJI0ICHHE C TOMOIIBI0O COXPAHHBIX AHAIU3aTOPOB M
00CyXJIeHHE ONBITOB, JEMOHCTPUPYIOIIUX 3aBUCHUMOCTb
nepuosia KoJieOaHui MPYKUHHOTO MasiTHUKA OT MacChl
Ipy3a U )KECTKOCTU MPYKUHBL;

IMIPUMEHCHUC MaTeMaTH4YC€CKOI' O n IIPY>XHUHHOT'O
MasiTHHUKOB,

B KayeCcTBE MOJENEeH Ui ONUCaHWsA KoJaeOaHWil B
OKpY>KarollleM MUPE;

peleHne 3a1a4, CBI3aHHBIX C BEIYUCICHHEM WITH OIICHKOH
4acTOTHI (TIepruoja) KoJieOaHuM.

Mexanunueckue
BOJHBL. 3BYK.

9.)

(8

CgoiicTBa MeXaHMYECKUX BOJIH. JlIMHa BOJHBI MexaHHYEeCKUe
BOJIHBI B TBEPAOM TeJE€, CEHCMUYECKHUE BOJHBI. 3BYK. ['pOMKOCTH
3Byka u BbicoTa ToHAa. OTpaxkeHue 3Byka. HWHbpa3Byk u
YIBTPa3BYK.

oOHapyXeHHe ¥ aHaJIu3 BOJHOBBIX  SBIICHUU B
OKpY>KarollleM MUPE;

HaOJIOZICHWE C TIOMOIIBI0 COXPAHHBIX AaHAINU3aTOPOB
pacrpocTpaHeHHsT MPOIOJILHBIX W TONEPEYHBIX BOJNH (Ha
Mojen) W OOHApY)KEHHE aHAJOTUYHBIX BHUIOB BOJH B
npupo/ie (3BYK, BOJSHBIE BOJIHBI);

BBIYUCJICHUC JJIMHBI BOJIHBI U CKOPOCTU PACTIPOCTPAHCHUS
3BYKOBBIX BOJIH;

OKCIICPUMCHTAJIBHOC  ONPCACIICHUE TIpaHULl 4YaCTOTHI
CJIBIIINMBIX 3BYKOBBIX KoJieOaHmi )

HaGHIOIIeHI/Ie C TIOMOIIBKO COXPAHHBIX AHAJIMU3ATOPOB
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3aBHCHMOCTH BBICOTHI 3ByKa OT 4acTOTHI (B TOM YHCIIE C
HCII0JIb30BaHUEM MY3BIKaJIbHBIX UHCTPYMEHTOB)
HaGnroneHne ¢ MOMOIIBIO COXPAHHBIX aHAJIU3aTOPOB M
00BsSICHEHUE SABJICHHS aKyCTUYECKOT'O Pe30HAHCa;

aHaM3  OPUTHHAIBHOTO  TEKCTa,  TOCBAMIEHHOTO
WCIIOIb30BaHUIO 3BYKa (WM YJIbTPa3ByKa) B TEXHUKE
(oxomokamusi, yIbTPa3ByK B MEOUIIMHE H  Jp.);
BBITIOJTHCHHE 33JJaHUH TI0 TEKCTY (CMBICIIOBOE UTCHHE).

Paznen 10. JjieKTpOMarHuTHOE MOJIE M JIEKTPOMA

THUTHBIE BOJHBI (10 4.)

DNEeKTPOMarHuTH
oe nosne u
DIIEKTPOMArHUTH
bI€ BOJIHBI. (6 4.)

DNEKTPOMarHuTHOE MOoJe. DJIEKTPOMarHUTHbIE BOJHBI. CBOMCTBa
ANIEKTPOMAarHUTHeIX BoJIH. Illkana SIEKTPOMAarHUTHBIX BOJIH.
Hcnonp30BaHue 3JIEKTPOMArHUTHBIX BOJH JUIsl COTOBOM CBSI3H.
OnexTpoMarHuTHas mnpuponaa csera. CkopocTh cBeTa. BoiHOBbIE
CBOMCTBA CBETA.

IIOCTPOECHHE paccyXJIeHUM, 000CHOBBIBAIOIITUX
B3aUMOCBS3b JIEKTPUUECKOTO U MarHUTHOTO MOJIEH;

AKCIIEPUMEHTAILHOE U3YyYCHHE CBOWCTB
AJIEKTPOMArHUTHBIX BOJH (B TOM 4YHCIE C TOMOIIBIO
MOOWIBHOTO TeNedoHa);

aHaM3  PEHTICHOBCKMX  CHHUMKOB  YEJIOBEYECKOTO
OpraHu3Ma;

aHaIn3 TEKCTOB, OTHCHIBAIOLIUX MIPOSIBJICHUS
AJIGKTPOMArHUTHOTO M3Iy4YeHHS B TMPHUPOJE: IKHUBBIC
OpPraHu3MBbl, M3Iy4yeHHs HEOECHBIX Tell (CMBICIOBOE
YTCHUE);

pacrmo3HaBaHHE€ U aHaJIW3 pa3IMYHbIX MPUMEHEHUI
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE;

peleHne 3a1a4 ¢ UCIOoJIb30BaHHeM (HOpMYJI 111 CKOPOCTH
AJIGKTPOMArHUTHBIX BOJH, JJMHBI BOJHBI M YacTOTHI
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CBCTa.

DJIEKTPOMarHuTH
as wHAyKnus. (4

9.)

OnbiTel  @apaned. SIBiaeHUE DIIEKTPOMArHUTHOW — MHIYKIIHH.
[IpaBuno Jlenma. Onexrporeneparop. CrmocoObl TONyYCHHS
ANEKTPUIYCCKON JHEPruu. IJIEKTPOCTAHIIMU Ha BO300OHOBIISIEMBIX
HMCTOYHHMKAX YHEPTHUH.

OIIBITHI IO HCCICOAOBAHUIO ABJICHUA SHGKTpOMaFHHTHOﬁ
HHAYKOWH: HCCICIOBAHUC W3MCHCHUN 3HA4YCHHS M|
HaIpaBJICHHUA HHAYKIIUOHHOI'O TOKaA.

Pa3zgen 11. CBeToBbI€E ABJEHUSA

(154.)

3aKOHEI
pacrpocTpaHeHUs
cgera. (6 4.)

Uctounuku cBera. JlyueBas wmopens cBera IIpsMonuHeitHOe
pacnpoctpanenre cBera. 3armeHusi ConHna u Jlynsl. OTpakenue
ceera. [lnockoe 3epkano. 3akoH orpaxkeHus cBera. [Iperomienue
CBeTa. 3aKOH IpesomiieHus cBeta. [1oiHOe BHYTpEHHEE OTpaXKeHue
cBeTa. lcronb3oBaHHe BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX
CBETOBOJAX.

HaONIO/IeHHe C TIOMOINBIO COXPaHHBIX aHAJIW3aTOPOB
OTIBITOB, JAEMOHCTPHUPYIOIIMUX SBJICHHUE MPSIMOIMHEHHOTO
pacnpocTpaHeHUs cBeTa (BO3HMKHOBEHME TEHM U
MOJIYTEHHU), U WX HHTEpPHpeTalus C HCIOIb30BAaHUEM
MOHSITHSI CBETOBOTO JIy4a;

OOBSICHEHHE W MOJETUPOBAHUE COJHEYHOTO M JIYHHOTO
3aTMEHUM;

UCCJIEIOBAaHUE 3aBUCUMOCTU yTJIa OTPa)KEHUSI CBETOBOIO
Jy4a OT yIJia MaJeHus;

M3yueHHE CBOWMCTB HM300pa)XCHUsI B IIJIOCKOM 3€pKaje C
HCIOJIb30BAHHUCM CXCMATUUYCCKHUX PHUCYHKOB B TOM YHUCIIC
penbedHbIX;

HaOJIOZICHHE C TIOMOIIBI0 COXPAHHBIX AHAIM3aTOPOB U
OOBSCHEHHE OIBITOB IO TIOJYYCHHUIO H300pOKCHHH B
BOTHYTOM U BBIITYKJIOM 3€pKajax;

HaOJII0ICHNE C IOMOIIBIO COXPAHHBIX AHAIM3ATOPOB M
OO0BSICHEHHUE OTIBITOB 110 MPEIIOMIICHUIO CBETAa Ha IPaHUIIE
pa3IMYHBIX Cped, B TOM 4YHUCJIE OIBITOB C IIOJIHBIM
BHYTPECHHUM OTPAKECHUEM;

HUCCIICA0OBAHUEC 3aBUCUMOCTH yrIJjia IMPCIOMIICHHA OT yIJjia
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naacHus CBCTOBOIO JIyda Ha I'paHUNC «BO3AYX—CTCKIIO»;

pacrio3HaBaHUC SIBJICHHUI OTpAXXCHUA W TMPCIOMIICHUA
CBCTa B HOBCC,Z[HCBHOI\/'I KU3HU,

aHaAJIM3 U O0BSICHEHHE SIBJICHUS ONTUYECKOIO MHpaxa,

pelicHUC 3aaa4 € UCIIOJIb30BAHUCM 3aKOHOB OTPAXXCHUA U
MMpECJIOMJICHUSA CBCTA.

JInH3el Hu

OTNITUYECKHE
puoOopHI. (6 4.)

Jlunza, xon nydeil B nuH3e Onrtuueckas cucrema. OnTuyeckue
npuOopsl: QoTroamnmapaT, MHKPOCKOm U Teneckomn. [ma3 kak
ONTHYECKasi CUCTEMA. BIM30PyKOCTh M 1aTbHO30PKOCTb.

MoJTydeHUE HM300paKEHUH C TOMOIIBIO COOMparoIieit u
paccenBaronield JUH3 (MIPUMEHEHHE TPaBWII ITOCTPOCHUS
M300pakeHUI C ITOMOIIBIO JIMH3 Ha TOTOBBIX UYePTekKax);

orpeneneHue (OKYCHOTO pAcCTOSIHUS M ONTHYECKOU
CHJIBI COOMPAIOIIEH JINH3HI,

aHallu3 YCTPOMCTBAa M MPHUHIMIA ACHCTBUS HEKOTOPBIX
ONTHYECKUX MpUOOpOB: (oToammapara, MHKPOCKOIIA,
teneckomna (MC — Ouonorusi, acTpOHOMUSA);

aHaJM3 SBIICHUN ONM3OPYKOCTH U JTaTbHO30PKOCTH,
npuHIMna aeicteus oukoB (MC — OGuomnorus).

Paznoxenune
Oeoro cBera B
cnektp (3 4.)

Paznoxxenue 6enoro ceera B criektp. OnbiTel HetoToHa. CrioxkeHue
CHEKTpaJIbHBIX I[BETOB. Jlucriepcus cBeTa.

HaOJIOZICHWE C TIOMOINBI0 COXPAHHBIX AaHAIN3aTOPOB
pasiokeHus 0eI0To CBEeTa B CIIEKTD;

HaOJIOICHHE C TOMOIIBI0O COXPAHHBIX AHAIU3aTOPOB M
OOBSICHEHUE OIBITOB IO MOJYYCHHIO OENoro CBeTa IpH
CJIO’KEHHH CBETa Pa3HbIX 1BETOB;

MPOBEJICHUE W OOBSICHEHHWE ONBITOB II0 BOCIPHUSITHIO
[[BETa MPEIMETOB NPU HX HAOIOJCHUU Yepe3 IBETOBHIC
(GbuabTpHI (IIBETHBIE OYKH).

Pa3znen 12. KBanToBbie siBjennsi (17 4.)
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Hcnyckanue 51
MIOTJIOIICHNUE CBETY|
aToMoM. (4 u4.)

OmnbiThl. Pesepdopaa u muianerapuast Mozienb aromMa. Mojenb aroma
bopa. Hcnyckanwe wu moriomnieHue cBeta aToMoM. KBaHTBI
JInHenyaTpie CIEKTPBI.

o0CyXieHne Lenu ONBITOB Pesepdopna o
HCCIICIOBAHUIO  aTOMOB,  BBIJIBUKEHHE THUIIOTE3 O
BO3MOXHBIX pPE€3yJbTaTaXx ONBITOB B 3aBUCUMOCTH OT
MPEIIoJIaraeMoro CTPOSHUSI aTOMOB, (OPMYIUPOBAHHE
BBIBOJIOB U3  pE3yNbTaToB  OMBITOB  OOCyXkaeHue
MPOTUBOPEUYMI TIJIAHETAPHOM MOJENIHN aTOMa U OCHOBAaHUU
s TAnote3bl  bopa 0 cTanMoOHapHBIX  OpOMTax
3JIEKTPOHOB;

Ha6J'IIOI[eHI/Ie C TIIOMOIINBKO COXpPaHHBIX AHAJIMU3AaTOPOB
CIINTOIIHBIX n JIMHEHYaTBIX CIICKTPOB H3JIYUCHUA
Pa3IMYHBIX BCHICCTB,

00BSICHEHUE TMHEWYAThIX CIIEKTPOB U3ITyYCHUS.

Crpoenue
aTOMHOTO sifpa.
(64.)

PannoaktuBHOCTh Anb(a-, OeTta- u ramma- m3nydeHus. CTpoeHue
atoMHOro snpa. HykinoHHas Mozmens aTtoMHOTO sigpa. M30TombI.
PagnoaktuBHbeie mipeBpaiienus. Ilepuon momypacmana. JlecTBus
PaZMOaKTUBHBIX U3JTy4YEHUH Ha KUBbIE OPraHU3MBI.

00CYyXIIeHUEe BO3MOXKHBIX THIIOTE3 O MOIECISAX CTPOCHHS
sapa. OmpeneneHne cocTaBa sAep MO  3aJaHHBIM
MacCOBBIM H 3apsIOBBIM YHCIaM M MO TIOJOXXCHUIO B
nepuoandeckoi cucreme nemMeHToB (MC — xumus);

aHaJIN3 W3MEHEHUs COoCTaBa f[pa M €ro IOJIOKEHHUS B
NEPUOJNYECKON CUCTEME IpU a-paanoaktuBHoct (MC
— XUMHUS);

UCCIICZIOBAaHWE  TPEKOB  a-YaCTHI[ O  TOTOBBIM
dhoTorpadusaM WM MOACIISIM;

oOHapyXeHHE M U3MEpEeHHE pPaTUAlMOHHOTO (OHA C
MIOMOIIBIO JIO3UMETPA, OIICHKA €0 HHTEHCHUBHOCTH;

aHaJIn3 OMOJOTMYECKUX M3MEHEHHH, MPOUCXOASIIUX MO
NEHUCTBUEM  paJMOaKTHBHBIX  w3nyduennmit (MC —
ounosorus),

HCIOJIb30BAHUC PAANOAKTUBHBIX H3Hy‘IeHI/II>'I B MCOAUIIUHC
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(MC — Guomnorus).

SnepHbie
peakmuu. (7 4.)

SnepHble peakiuu. 3aKOHbI COXPAHEHUsS 3apsiIOBOTO U MacCOBOT'O
yucen. DHEprusi CBA3U aTOMHBIX sifiep. CBs3b MacChl U DHEPTHUH.
Peakuuu cunrtesa u genenud saep. Mcrounuku sHeprun CoJiHIIA U
3BE31. SlepHasi SHEpreTuKa.

pellIeHre 3a/1a4y ¢ UCIOJIb30BAaHUEM 3aKOHOB COXPaHEHMSI
MacCOBBIX M 3aps/IOBBIX YHCE Ha OIpeleeHne
pE3yNbTAaTOB SACPHBIX pEaKUui; aHajdu3 BO3MOXXHOCTH
WM HEBO3MOXKHOCTH SIICPHON peaKIuy;

OILICHKA DHEPTHH CBSI3U SJEP C UCIOJIb30BaHUEM (POPMYIIBI
OHHIITEHA;

oOCyXXJIeHHe TEepPCIEeKTUB HCIOIb30BaHUS YIPaBISIEMOIr0O
TEPMOSIEPHOTO CUHTE3a;

00CYXKJEHUE TMPEUMYIIECTB U IKOJIOTHUYECKUX MPOOIIeM,
CBSI3aHHBIX ¢ siiepHO sHepreTukoit (MC — skonorus).

IToBTOPUTENBHO-00001IAOIMIA MOAYJIb (5 4.)

CucreMatu3anus
u 00001eHne
MIPEIMETHOTO
COJIEpIKAHUS u
OIIBITA
JIEATEIIbHOCTH,
pUOOPETEHHOTO
npu U3Y4CHUU

O06o0mieHne copepkaHusl KaKIO0ro U3 OCHOBHBIX PAa3/IeNoB Kypca
GU3MKK:  MEXaHMYECKUE,  TCIUIOBBIC,  AJICKTPOMAarHUTHEIC,
KBaHTOBBIC sIBJICHUs. Hay4dHbIi METO/] IO3HAHHS U €T0 pealn3alus
B (usmdeckux uccuenoBaHusx. CBsizb (U3UKU M COBPEMEHHBIX
TEXHOJIOTUH B 00JNacTH mepenaud HMHQPOpPMALUHU, SHEPreTHKE,
TPaHCIIOPTE.

® BBLINOJHCHHE y4eOHBIX 3aJlaHui, TpeOyIOIIHNX
JEMOHCTpAllMd  KOMIIETEHTHOCTEH, XapaKTepU3YIOIIUX
€CTECTBCHHOHAYYHYIO IPaMOTHOCTb: MIPUMEHEHHS
MOJYyYCHHBIX 3HAHMW AN  HAayyHOro  OOBSICHEHUS

¢u3nUecKux SBICHUA B OKpYXarolled Mpupone M
MOBCETHEBHOM JKU3HU, a TAK)KE BBIABICHUS (DU3NUECKUX
OCHOB pslla COBPEMEHHBIX TEXHOJIOTHUH; IPUMEHEHUS
OCBOCHHBIX JKCIIEPUMEHTAIIBHBIX YMEHUI I ¢
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BCETO
buzuku

Kypca

HUCCICOOBaHUA (1)I/I3I/I‘-I€CKI/IX HBHCHHﬁ, B TOM 4YHCIIC AOJId
IMPOBCPKU TUIIOTC3 U BBIABJICHUA SaKOHOMepHOCTeﬁ;

pemieHre  pacu€THBIX  3a7a4, B TOM  YHUCIE
MPEIoJararolIuX UCIOIb30BaHie (GU3NICCKON MOACTH U
OCHOBAHHBIX Ha COJIEP’KaHUH Pa3IMYHBIX Pa3/iejioB Kypca
busukw;

BBINOJIHEHUE U 3aI[UTa IPYNIOBBIX MM UHINBUAYATbHBIX
MIPOEKTOB, CBSI3aHHBIX C COZEPIKAHUEM Kypca (PU3UKH.
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