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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mno mnpeamery «®dusuka» Ha ypOBHE OCHOBHOTO OOIIETO
0o0pa3oBaHMsI COCTaBJI€HAa HA OCHOBE IOJOKEHUW W TpeOOBaHUM K pe3yJbpTaTaM
OCBOCHHMS Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO
obmero oOpa3oBanus, TpeAcTaBieHHBIXx B DI'OC 000, denepanbHOI
aJanTUPOBAHHOW O0pa30BaTEbHON MpOrpaMMbl OCHOBHOTO 0O0IIET0 00pa3oBaHUS
st cnaboBusamux odyvaronuxcest (Bapuant 4.2 ®AOITI O00), a takxe ¢ yd€Tom
denepanbHO paboyelt MpOrpaMMBl BOCIIMTAHHWS W KOHICHIIUH TPEIIOAaBaHUS
yueOHoro npeamera « Pu3nKa.

Conepkanue mnporpamMmbl 10 (U3MKE HampaBiIeHO Ha (QOpMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTU OOYYaIOIIUXCS W OpraHU3alui0 HU3Y4YEHUs
bu3MKKM Ha JEeATeNbHOCTHOW oOcHOBe. B mporpamme mno (u3uke y4HUTHIBAIOTCS
BO3MOXHOCTH y4eOHOTo mnpeamera B peanmuzanuu tpedoBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JIMYHOCTHBIM M METaNPEAMETHBIM pe3yjbTaTaM OOYYCHHS, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYE€OHBIX TMPEIMETOB Ha YpPOBHE
OCHOBHOT'O 00111eTO 00pa30BaHUsI.

[Iporpamma mo ¢u3MKe ycTaHABIUBAET paclpejiesieHhe yueOHOTro mMarepuana
no rojgaMm oOydeHus (1o Kiiaccam), mpejjiaraeT MPUMEPHYIO TOCIIEI0BaTeIbHOCTD
M3YUYCHHS TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COAEPKaHUS U yUETe

BO3PACTHBIX, 3pUTEIBHBIX U MCUXO(QU3UOIOTUYECKIX OCOOEHHOCTEH 00yUaroIIMXCS.

O0mas xapakrepucTuka yue0Horo npeamera «Ousnka»

Kypc ¢usukn — cucremMoo0pa3yromuii 1jisi €CTECTBEHHOHAYYHBIX y4eOHBIX
MIPEAMETOB, TTOCKOJIbKY (hM3UYECKHE 3aKOHBI JIS)KAT B OCHOBE TIPOIIECCOB U SBJICHUA,
M3y4aeMbIX XHUMHUEH, Onoyiorueii, actpoHoMue u ¢usndeckoii reorpadueii. Gusuka
— 93TO TMpeaMer, KOTOpbIi HE TOJBKO BHOCHUT OCHOBHOM BKJaa B
€CTECTBEHHOHAYYHYIO KapTUHY MUPA, HO U TIPEIOCTABIISIET HAaNOOJIee ICHbIE 00Pa3IThI

IMPUMCHCHUS HAYYHOIo METOoAa IMO3HAHHA, T € crocoba IMOJIYUCHHSA OOCTOBECPHBIX



3HaHui 0 mupe. Hakonen, ¢u3nka — 3TO mpeaMeT, KOTOPbI HapsALy ¢ APYTUMU
€CTECTBEHHOHAYYHBIMHU TIPEeIMETaMU JOJKEH NIaTh OOYyJarolIuMCs IPEICTaBIICHUC
00 YBIIEKATEJIbHOCTH HAYYHOTO HCCIEAOBaHUS M PATOCTH CAMOCTOSITEIBHOIO
OTKPBITHSI HOBOTO 3HAHUA.

Opna w3 riaaBHBIX 3a7a4 (U3MUECKOro OO0pa3oBaHUsA B CTPYKTYpe OOILEro
o0pa3oBaHMsl COCTOUT B (OPMUPOBAHMM E€CTECTBEHHOHAYYHOM T'PaMOTHOCTH U
HMHTEpeca K HayKe y OCHOBHOM MacChl 00yYarolIUXcsl, KOTOPBIE B JlalibHEMIIEM Oy1yT
3aHATHI B CaMbIX pa3HooOpasHbIX cdepax AesTenbHOocTH. Ho He MeHee BakHOU
3a7a4ei SIBISCTCS BBISIBIICHUE W TMOJATOTOBKA TAJAHTIMBBIX MOJOABIX JIFOJACH IS
MPOJOJIKEHUST 00pa30BaHUs M JalibHEWIIe npodecCuoHaNbHON NEeSITeIHbHOCTH B
00JIaCTH €CTECTBEHHOHAYYHBIX HCCJIEIOBAHUM W CO3JaHUM HOBBIX TEXHOJIOTHM.
CormacHO  OPUHATOMY B MEXKIYHApOAHOM  COOOILECTBE  ONPENEICHUIO,
«EcTtecTBeHHOHAay4YHasi TPaMOTHOCTb — OTO CIIOCOOHOCTh 4YEJOBEKa 3aHUMATh
AKTUBHYIO TPAKJAHCKYIO TIO3UIMIO TIO0 OOIIECTBEHHO 3HAYMMBIM BOIPOCaM,
CBSI3AHHBIM C €CTECTBEHHBIMM HAayKaMHW, M €ro TOTOBHOCTb HWHTEPECOBATHCS
€CTECTBEHHOHAYYHBIMU UJICSMU.

Hay4HO rpamMOTHBIN 4Y€JIOBEK CTPEMUTCS Y4ACTBOBATH B apryMEHTUPOBAHHOM
o0OcyxIeHnH npoOJIeM, OTHOCSAIIUXCS K €CTECTBEHHBIM HayKaM M T€XHOJIOTUSIM, YTO

TpeOyeT OT HEero CIEAYIOIINX KOMIIETEHTHOCTEH:

° HAay4YHO OOBSICHSITH SIBJICHUA,
° OLCHUBATH U ITIOHUMATb OCOOECHHOCTH HAaY4YHOI'O UCCJICAOBAHMA,
. HHTCPHPCTUPOBATL JAHHLIC M HMCIIOJbB30BATbh HAYUYHBIC NOKA3aTCIbCTBA

JUTSI TIOJTYYEHHUST BBIBOJIOBY.

N3yyenne (Gu3uku crocoOHO BHECTH pEIIAONINK BKiIaa B (GopMupoBaHUE
€CTECTBEHHOHAYYHOH TPaMOTHOCTH 00YYaIOIIUXCSl.

KoppekimonHo-pa3BuBaromuii  moteHnuan ydeOHoro mnpenMera «Dusmkay
o0OecrieunBaeT TPEOJOJICHUS  OOYYAIONIUMUCS  CICAYIONIMX  CHernu(UIecKux
TPYJAHOCTEH, 00YCIOBICHHBIX C1a00BUICHUEM:

. OTCYTCTBUE€ y  TOJABIAIONIETO  OONBIIMHCTBA  OOYYarOIIMXCS

BO3MOXXHOCTH CaMOCTOATCIBHO H 6I>ICTpO BbIABJThL IIPU3HAKHU (1)I/IBI/I"ICCKI/IX



00BEKTOB, yCTaHABJIMBATh PE3yJbTaThl M OCOOCHHOCTH TPOTEKAHHS (PU3NUECKHUX
IIPOLIECCOB € ITOMOIIBIO 3PEHUS;
. 3aMEJICHHOCTh M (PparMEeHTapHOCTh BOCIHPUSATHS, HEBO3MOXKHOCTb

HEJIOCTHOI'O BOCHIPUATHUA piAda O6T>€KTOB;

. HeC(HOPMHUPOBAHHOCTD WIIM UCKAXEHHOCTH PsAJla IPEICTaBICHUI;

. HU3KUN YpPOBEHb Pa3BUTHS MEIKOW MOTOPHKH, 3PUTEIHbHO-MOTOPHOM
KOOpAUHAIINH;

. y3KHUM Kpyro3op M HEJAOCTATOYHBIA Il ONUCaHUS (U3UUYECKUX

00BEKTOB, MTPOIIECCOB U ABJICHUHN CIOBApHBIN 3arac;
. 0eIHOCTh BOOOpaKEHUSI.
[IpeonosieHne yKa3aHHBIX TPYAHOCTEH TOJKHO OCYIIECTBISATHCS HA KaXIOM

YPOKE YUUTEJIEM B MPOLECCE TPAMOTHO OPraHU30BaHHOU KOPPEKIMOHHOM paOOTHI.

Hean u3zyuyenus yueOHOro npeamera «ODu3nka»

[enun nzyyenus: yueOHoro npeamera «Pu3nkay Ha ypOBHE OCHOBHOTO OOILIETO
00pa3oBaHUs:

. MpUOOpPETEHUE HMHTEpEca U CTPEMJICHUS OOYydYarolIuXcsi K HAaydYHOMY
U3YYCHUIO MTPUPOJIbI, PA3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

. pa3BUTHE TPEACTAaBICHUM O HAYYHOM METOAE I[O3HaHUA U
(opMHpOBaHKE UCCIEIOBATENHLCKOTO OTHOIICHHS K OKPYXKAIOIUM SIBJICHUSM;

. dbopMHpOBaHWE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTara W3y4CHHS
OCHOB CTPOEHHS MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

. (dbopMHpoBaHUE MPEICTABICHUNA O POJIU (PUMUKHU ISl PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

. pa3BUTHE  MPENCTaBIEHMH O  BO3MOXHBIX  cdepax  Oynayuieit
mpodeCCHOHAIBHOM ~ ACATEIBHOCTH, CBSA3aHHOH ¢  (DHU3MKOM, TOATOTOBKA K
nanbHENIeMy oOy4eHHUIO B 3TOM HAMpPaBIICHUU.

JlocTikeHne STUX 1ieJie Ha YpOBHE OCHOBHOTO o0OIIero o0pa3oBaHUs

oOecrieunBaeTCs PCHICHUEM CIICAYIOIMX 3aaaY.



. npuoOpeTeHue 3HaHWM O JUCKPETHOM CTPOCHHUU BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, IEKTPHUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. npruoOpeTeHNe YMEHUI OMUCHIBaTh U OOBICHATH (PU3NYECKUE SIBICHUS C
HCIIOJIb30BAaHUEM ITOJTYYEHHBIX 3HAHHIA;

. OCBOEHHE METOJIOB pEUICHUS MPOCTEHIIMX PACUYETHBIX 3a7ady C
UCIOJIb30BaHUEM (PU3NUYECKUX MOJIENIEH, TBOPUECKUX U IMPAKTUKO-OPUEHTUPOBAHHBIX
3az1ay;

. pa3BUTHE YMEHUIl HaAOJIOaTh MPHUPOAHBIC SIBICHUS U BBINOJHATH
ONbITHI, J1A0OPATOpPHBIE pabOTBl U  3KCHEPUMEHTAIbHBIE HCCIEHOBAaHUS C
UCIIOJIb30BAaHUEM U3MEPUTENbHBIX PUOOPOB;

. OCBOEHHUE MIPUEMOB pabOThl ¢ HHPOpMAUe GU3NUECKOrO COJIEpIKaHus,
BKJIIOYAas MH(POPMALMIO O COBPEMEHHBIX JOCTHKEHUSX (DU3MKHM; aHAIU3 U
KPUTHUYECKOE OLIEHUBAaHUE UH(POpMALH;

. 3HAKOMCTBO €O  cdepaMH  NPOPECCUOHANBHON  JESATENbHOCTH,
CBA3AaHHBIMU C (U3UKON, U COBPEMEHHBIMU TEXHOJOTHUSIMH, OCHOBAHHBIMU Ha
JOCTHKEHUSIX (PU3UUECKON HAYKU.

Koppekunonssie 3a1auu:

. PasBuTne 3pUTENBHOrO, 3PUTENIBHO-OCA3ATEIIBHOIO U CIIyXOBOT'O
BOCIIPUATHSL.

. Pa3BuTHE NpOU3BOIBLHOIO BHUMAHMSL.

. PasButHe u KOppeKLHs NaMATH.

. PazButne u KOppeKLs MBICIUTEIIBHON AEATEIIbHOCTH.

. [Ipeononenue BepOanu3ma.

. Pa3BuTre MOHOIOTHYECKON pEUH.

. OO6oranieHue akTUBHOTO U MACCUBHOTO CJIOBaps, GOPMUPOBAHHE HOBBIX
MTOHSITUH.

. @OopMHUPOBAaHUE HABBIKOB 3PUTEIBHOTO, 3PUTEIBHO-0CA3ATENBHOTO M

CIIYXOBOI'O aHaJIn3a.



. @®opMHUpPOBAaHUE HABBIKOB OCS3aTEIbHO-3pUTENLHOTO O0CIENOBAaHUS U
BOCHPUATHS I[BETHBIX UM YEPHO-OETBIX (KOHTPACTHBIX) PENbePHBIX M300paKeHHI
(wmrocTpanui, cxem, MakeToB, YEPTEKHBIX PUCYHKOB, Tpa(UKOB U T.I1.).

. @opMHpOBaHUE CHEUUATBHBIX TPUEMOB OOCIEAOBAHMS U M300paXKeHUs
U3y4aeMbIX 00bEKTOB JIOCTYIHBIMU CITIOCOOAMHU.

. @opMHUpOBaHUE, YTOUYHEHUE WM KOPPEKUHS MPEACTABICHUN O

IIpEeAMETax U MPOLIECCAX OKPYKAIOIIEN JEHCTBUTEILHOCTH.

. Pa3BuTne MeIKOM MOTOPUKH U 3PUTEIIBHO-MOTOPHON KOOPAUHALMU.
. COBEpIICHCTBOBAHWE  YMEHHUS  3PUTEIBHOM  OPHUEHTHPOBKM B
MHKPOIPOCTPAHCTBE.

Mecto yuyeOHoro npeamera « Pusuka» B y4eOHOM ILIaHe

B cootBerctBun ¢ ®I'OC OO0 ¢dusuka sBisieTcss 00s13aTeIbHBIM MPEIMETOM
Ha ypOBHE OCHOBHOTO 00I1Iero odpaszoBanus. /laHHas mporpamma mpeaycMaTpuBaeT
n3yueHre pusnku Ha 0a30BOM ypoBHE B 00beme 238 uvacoB 3a Tpu rojaa (Bapuant 1
AOOIT O0O) - oOyuenus mo 2 yaca B HEACIIO B 7 U 8 Kjaccax U M0 3 4 B HEJICIHIO B
9 knacce. Bapuant 2 AOOOIT OOO - o6yueHust o 2 yaca B Hefiento B 8 U 9 kiiaccax

u 1o 3 4 B Hexelo B 10 kiacce.

COAEPKAHUE YYEBHOI'O ITPEIMETA «®U3UKA»
8 kiace

Paznen 1. ®usuka u ee poJib B IO3HAHUHU OKPYKAKOIIEr0 MUpa.

®duzrka — Hayka o npupoae Ssnenus npupoasl (MC1) Ousnueckue sABICHUS:
MEXaHUYECKUE, TEIUIOBBIE, JIICKTPUYECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC.

®duznueckre BenuUMHbL. V3Mepenue ¢uiznueckux BeauduH. Puznyeckue
npubopsl. [lorpenHocts n3MepeHuii. MexxayHapoHasi CUCTEMA €TMHHII.

Kak ¢usnka wu Jpyrue ecTeCTBEHHbIE HayKd H3Y4alOT TPUPOLIY.
EcTecTBeHHOHAyuyHBIi METOJ IIO3HAHUSA: HAOJIOJIEHUE, [IOCTAaHOBKA HAy4YHOTO
BOIIPOCA, BBIABIKEHHE TUIIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIOTE3, OOBICHEHHE

HaOmogaemoro sBieHus. Onucanve PU3nuecKux sSIBICHUM ¢ MOMOIIBIO MOJCIICH.



JlemoHcTpanum.

1. MexaHn4deckue, TEIUIOBBIE, JJEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE
SBJICHUS.
2. duznveckre NpudOPsI U MpoLeaypa IPSIMbIX U3MEPEHUN aHATIOTOBBIM U

I (PPOBBIM MPUOOPOM.

JlaGopatopHbie pabOTHI U OTBITHI.

1. Ornpenenenue UEHbl JeIEHUS MKaIbl U3MEPUTEIBLHOTO PUOOopA.

2 N3mepenue paccTossHUM.

3. H3mepenune o6beMa KUAKOCTUA U TBEPIOTO Tea.

4 Omnpenenenue pa3MepoB MajbIX TE.

5. N3mepenne temrepaTypbl NMpyU MOMOIIM KUJIKOCTHOTO TEPMOMETpa U
JTaTYAKA TEMIIEPATYPHI.

6. [IpoBenenue ucciie0BaHUs 1O MPOBEPKE TUIOTE3bI: JAIBHOCTh IMOJIETA
nraprka, OpoIIeHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, UeM OOJIbIIIE BBICOTA ITyCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJIGKYJbI, uX pa3Mepbl  OTbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBwxkenue wyactur, BemectBa CBsi3b  CKOPOCTH  JABMKEHHUS YacTHI[ C
TemriepaTypoii bpoyHoBckoe aBwxkenue, auddysus BzaumonelicTBue 4YacTHil
BEIIECTBA: MIPUTSHKECHUE M OTTATKUBAHHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH M TBEPIBIX
(KpucTa/TMYecKux) Tell. B3amMOCBSI3b MEXAy CBOHCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHSIX M HMX aTOMHO-MOJICKYJISIPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHBIX COCTOSIHUM BOJIBI.

JlemoHcTpanuu.

1. Ha6toienne 6poyHOBCKOTO IBHKEHUSI.

2. Ha6nronenue nuddysun.

3. HaOmtonenue  siBieHW#,  OOBSICHSIOMIMXCS ~ TPUTSHKEHUEM WU
OTTAJIKMBAaHUEM YAaCTHII BEIIECTBA.

JlaGopatopHbie pabOTHI U OTBITHI.



1. OuneHka pauameTpa aroMa METOAOM pAIoB (C  HCIOJIB30BAaHUEM

dororpaduii).
2. OTmBITHI 110 HAOTIOICHHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
3. OmnbITH IO OOHAPYKEHUIO TEHCTBHSI CHIT MOJIEKYJISIPHOTO PUTSKEHUS.

Pa3nen 3. /IBUKeHHe U B3aUMOAeHCTBHE TeJl.

Mexannueckoe nBWKEHHE. PaBHOMEpHOE W HEPAaBHOMEpPHOE JBHKCHHE.
Cxopoctb. Cpennsisi CKOpOCTb INPU HEPAaBHOMEPHOM JBHXKEHMH. PacueT mytu u
BPEMEHU JABYKCHUS.

SlBnenne wuHepuMM. 3aKOH HMHEPUMH. B3auMoaencTBHe Telm Kak NpPUYMHA
M3MEHEHUS! CKOPOCTH JABMKEHUs Tell. Macca kak Mepa uHepTHOCTH Tena. [IoTHOCTh
BeniecTBa. CBs3b IVIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00beMa BELIECTBA.

Cwita kak XapakTepucTHMKa B3auMoneucTBus Tei. Cuia yrnpyrocTd M 3aKOH
I'yka. M3mepeHue cwibl C MOMOULIBIO JUHAMOMETpA. SIBIEHHE TATOTEHUS U CHIIA
TsokecTd. Cuna Tsbkectu Ha Jpyrux Iutanerax. (MC) Bec tema. HeecoMocTsb.
CrnoxeHune cui, HalpaBJICHHBIX MO OJHOW npsiMoM. PaBHopelcTByromas cwi. Cuia
TpeHus. TpeHne CKoJIbKeHUs U TpeHue nokos. Tpenue B npupoje u texuuke. (MC)

JemoHncTpanum.

1 HaOmronenne MexaHH4eCcKOro ABMKEHHUS Tella.

2 N3mepenre cKkopoCTH NPSIMOIMHEUHOTO JIBUKEHHUS.

3 HaGnronenue BIeHUS HHEPITUH.

4, Hab6nronenue n3MeHeHnsi CKOpOCTH MPU B3aUMOICHCTBUU TEll.

5 CpaBHeHrEe Macc MO B3aUMOJIEVCTBUIO TEL.

6 CrioxeHune CHJl, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

JlaGopatopHbie pabOTHI U OTBITHI.

1. OnpeneneHue CKOPOCTH PaBHOMEPHOrO JBIKEHUs (IIapuka B
KHUJIKOCTH, MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMIIS U T.I1.)

2. Omnpenenenue cpeHe CKOPOCTHU CKOJIbXKEHHsI OpycKa WU IIapuKa 110
HAKJIOHHOM TJIOCKOCTH.

3. OnpeneneHre MIOTHOCTH TBEPIOTO TENA.



4. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmariyn)
MPY>KUHBI OT MPUII0KEHHOM CUIIBI.

S. OnBbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHnne TBePAbIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. CriocoObl yMEHBIICHUSI U YBEJIUYECHHS JaBiieHusd. J[aBieHue rasa.
3aBUCHUMOCTh JaBJEHUS Tra3a OT oObeMa, TemnepaTypbl. llepenaua paBneHus
TBEPJIBIMUA TEJaMH, KUJKOCTSIMU W razamu. 3akoH Ilackans. ITHeBmaTnueckue
MAaIllMHbI. 3aBUCHUMOCTb JAaBJICHUSI JKUJKOCTH OT TiIyOuHBI. ['HIapocTaTudeckuil
napajgokc. CooOuaromuecs: cocyabl. [ uapaBindecKue MEXaHU3MBbI.

Atmochepa 3emian u arMmochepHoe AaBieHue. [IpUUMHBI CylIeCTBOBaHUS
Bo3AymHOM o0Oonouku 3emiu. OnbeiTt Toppuuennu. M3mepenune arMmocdepHOro
JaBJICHUSI. 3aBUCUMOCTh aTMOC(EpHOTO JaBICHHUS OT BBICOTHI HAJ[ YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus aTMOC(hHEepPHOTO J1aBJICHHUS.

JlelicTBHE XKUIKOCTM MU Ta3a Ha MOrPYKEHHOE B HHUX TEJO BbITakuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBaHue.

JemoHncTpanum.

1 3aBUCHUMOCTbH JABJIEHUS ra3a OT TEMIEPATYPHI.

2 [lepenaua gaBineHUs ) KUIKOCTHIO U Ta30M.

3 Coolmraromuecs: COCy/Ibl.

4, I'mapaBnuueckuii mpecc.

5 [IposiBeHue necTBUs aTMOCPEPHOTO TABICHUS.

6 3aBUCUMOCTh BBITAJIKMBAIOIIEH CHUJIBI OT 00beMa TMOTPYKEHHOUW YacTH
T€Ja U MJIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BhITAJIKMBAIOUIEH CUIIBI BECY BBITECHEHHOM KUJIKOCTH.

8. VYcnoBue miaBaHus TEN: MJIaBaHUE WK MOTPYKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOUIIEHUS IUIOTHOCTEHN TeJa U KUAKOCTH.

JlaGopatopHbie pabOTHI U OTIBITHI

1. HccnenoBanue 3aBUCMIMOCTH Beca Tejia B BOJIe OT 00beMa MOrpyKEHHOM

B XXUJIKOCTB 4aCTH TCa.
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2. OnpeneneHue BBITAJIKMBAKOLIEH CHIbI, JCHCTBYIOUIEM Ha TeENoO,
ITIOIPYKEHHOE B JKUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIIKUBAIOIICH CHUJIbI, JEUCTBYIOIIEH Ha
TEJIO B KUIAKOCTH, OT MACChl Tea.

4. OneITB, JEMOHCTPUPYIOUIME 3aBUCHUMOCTH BBITAJIKUBAIOLIEH CHIIBL,
JEHCTBYIOIEH Ha TENO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOU B KUAKOCTh YacTH
TE€JIa ¥ OT IUIOTHOCTH KUJIKOCTH.

S. KoHcTpynpoBaHne apeomeTpa WJIM KOHCTPYUPOBAaHHME JIOAKU U
ONIPENIEIICHUE €€ TPY30IOABEMHOCTH.

Paszgeua S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast padota. MOITHOCTb.

[IpocTble MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [lpaBuio
paBHOBecHs peluara. [IpuMmeHeHue npaBuiia paBHOBECHs pblyara K OJI0Ky. «30J10Toe
npasuiio» MexaHuku. KIIJ] mpocteix mexanuzmoB. IIpocTeie MexaHU3MbI B OBITY U
TEXHUKE.

Mexannueckas dHeprusd. KuHeTtmyeckas M NOTEHUMAIbHAs  DHEPIUs.
IIpeBpamienre OOHOTO BHIAa MEXAHMYECKOM DHEPIrUH B APYrOM. 3aKOH COXPaHEHHUS
DHEPIUU B MEXAHHUKE.

JlemoHCTpauuu

1. [IprMepbl TPOCTBIX MEXAHU3MOB.

JlaGopatopHbie pabOTHI U OTBITHI.

1. Onpenenenre pabOThl CUIIbI TPEHUS NTPU PABHOMEPHOM JBUYKEHUU Tella

I10 FOpH3OHT3,J'IBHOI>i IMOBCPXHOCTH.

2. HccnenoBanue ycinoBuid paBHOBECHUS pblyara.

3. N3mepenne KII/] HakIOHHOW ITIOCKOCTH.

4. N3yuenue 3aKkoHa COXpaHEHHs] MEXaHUYECKOW DHEPTUU.
9 kiace

Pa3zngea 6. TemioBbIe ABJICHUS.
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OCHOBHBIE TOJIOXKEHUSI MOJEKYJSIPHO KHHETUYECKOH TEOPHUH CTPOCHHUS
BellecTBa. Macca M pasmepsl aTOMOB M MOJEKyJd. ONBITHI, MOATBEPKIAIOIINE
OCHOBHBIE ITOJIOXKEHUS MOJIEKYJIIPHO KHHETUYECKON TEOPUHU.

Mogenu TBepAOTO, XKUAKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannmueckue u amopdusie Ttena. OObSICHEHHE CBOMCTB Ta30B, KHUJIKOCTEH U
TBEPABIX TEI HA OCHOBE IIOJOKEHUH MOJIEKYJSIPHO KHHETHYECKOW TEOPHH.
CmaunBaHMe U KaWJUIIPHBIE sIBJIEHUS TerioBoe pacliupeHue U CoKaThe.

Temneparypa. CBs3p TeMIepaTypbl CO CKOPOCTBIO TEILJIOBOIO JIBHOKCHUS
YaCTHLI.

Buytpennsis  sHeprus. (CnocoObl HM3MEHEHHS BHYTPEHHEW SHEpPruu:
TEIUIONepeadya U coBepiueHue padoTsl. Buasl Teronepenayu: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3IIyYCHUE.

KonunuecTBo Temnotel. YnenbHas TEIIOEMKOCTh BEIIECTBA. TemIooOMeH U
TEIUIOBOE paBHOBECHE. Y paBHEHUE TEIIOBOro OanaHca. [lnaBieHue u orBepaeBaHue
KpUCTAJUIMYECKUX BEUIECTB. YJenbHas TemioTa rasieHus. [lapooOpa3zoBanue u
koHneHncarnus. Mcnapenue. (MC) Kumnenne. YaenpHas TerioTa mapooOpa3oBaHHUs.
3aBUCUMOCTh TEMIEpATypbl KHUIEHUS OT aTrMoc(epHOro AaBieHUs. BriaxHoCTb
BO3/1yXa.

OHeprus TOIIMBA. Y AENIbHAS TEIUIOTa CTOPAHMSL.

[Tpuniuner pabotel TemnoBbix aurarened. KIIJ[ TemoBoro nBurarens.
TeruoBble ABUTaTENN U 3a1UTa OKpy*x)atomien cpeabl. (MC)

3aKOH COXpaHEeHUs U MPEBpAIEHUsI SHEPTUHU B TEIIOBBIX Ipoueccax. (MC)

JleMoHCTpanuu

1 Habmoienne O6poyHOBCKOTO IBHKEHUSI.

2 Habmonenue nuddysumn.

3. Habmronenue SsBIIeHUA CMauMBaHKS M KaIMIJLIIPHBIX SBJICHUM.

4 Habmronerune TenioBoro pacimpeHus Teil.

5. N3meHneHue naBieHus rasa Mpu U3MEHEHHH oO0beMa M HarpeBaHUM WM
OXJIAKICHUH.

6. [IpaBuna u3amMepeHus TeMIEpaTyphl.
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1. Bunae! Termonepenaun.

8. OxnakieHne Tpy COBEPIICHUH PabOTHI.

Q. HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMU CUJIAMHU.
10. CpaBHEHHE TEIUIO eMKOCTEN PA3IUYHBIX BEIIECTB.

11. HaOmroneHue KuneHus.

12. HaGmrogeHue mOCTOSHCTBA TEMIIEpaTyphl MPH TJIaBJICHUU.
13. Mopenu TEmIoOBBIX IBUTATEIIECH.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. OnpITB IO OOHAPYKEHUIO TEUCTBUS CHIT MOJIEKYJIIPHOTO PUTSKEHHUS.
2. OnBITEI O BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIA Caxapa.
3. OnbITel IO HAOMIOACHUIO TEIJIOBOTO PACUIMPEHUS Ta30B, KHUAKOCTEH U

TBEP/JIbIX TEJL.

4, Omnpenenenue gaBjaeHUs BO3yXa B Oa/IOHE IIMPHUIIA.

5. OnbIThI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTH JIaBJICHUS BO3AyXa OT €ro
o0beMa M HarpeBaHus WA OXJIAKICHHUS.

6. [IpoBepka THUMOTE3bl JIMHEWHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA
KHUJTKOCTH B TEPMOMETPUUECKON TPYyOKEe OT TeMIIEpaTyphl.

7. HaGnronenue wu3MeHEHHs BHYTPEHHEW OHEpPrHMM Tela B PE3yJbTare
TEerIonepeayn U paboThl BHEIITHUX CHUJI.

8. UccnenoBanue siBjaeHUs TEMJI0OOMEHA MPU CMEUIMBAHUU XOJOJHOU M
ropsityer BOJBL.

Q. OnpeneneHrue KOJWYECTBA TEIUIOTHI, TMOJYYEHHOTO BOJOM MpH
TEIJI000MEHE C HAarpeThIM METAUIMUECKUM HIHJIUHAPOM.

10.  OmpeneneHue yaenbHOMN TEMIOEMKOCTH BEIIECTBA.

11. HccnenoBaHue mpolecca UCImapeHusl.

12.  Omnpenenenre OTHOCUTEIHLHOM BIAXKHOCTH BO3TyXa.

13. Omnpenenenue yeabHON TETUIOTHI IJIABJICHUS JIbA.

Pazngen 7. JjekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.
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Onextpuzaums Tena. JIBa poja sIeKTpUYECKUX 3apsioB. BsaumonelicTBhe
3apsKEHHBIX Tel. 3akoH KylioHa (3aBUCHMOCTb CHIIBI B3aUMOJEHCTBUSA 3apSKEHHBIX
TE€J OT BEJTUYHMHBI 3apSAJI0OB U PACCTOSHUSA MEXKY TEJIaMu).

Onextpuyeckoe mnozne. HampsykeHHOCTh 3nekTpudeckoro noss. IlpuHumn
CYTIEPIIO3UIINU JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu 35eKTpUYECKUX 3apsAIOB. DJIEMEHTapHBIA AIEKTPUUYECKUN 3apsil.
Crpoenue aroma. [IpOBOAHUKN U JUANEKTPUKU. 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO
3apsna.

DJIEKTPUYECKAN TOK. YCIOBUSL CYIIECTBOBAHMUS SJIEKTPUYECKOTO TOKA.
HNcTouHuKN TOCTOSSHHOTO TOKa. JIeWCTBUS DJIEKTPUYECKOrO0 ToKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIIEKTPUUECKHUI TOK B )KUJIKOCTAX U Ta3ax.

Onektpuueckas  nenb. Cuima  TOKa.  DIEKTPUYECKOE  HAIPSDIKEHHE.
CornpoTuBIiieHHE TPOBOJHUKA. Y AEIBHOE CONPOTHUBIICHUE BelIEeCTBA. 3aKOH OMa i
ydactka nenu. [locaenoBaTenbHOE U apajuIeNIbBHOE COETMHEHHUE IPOBOJIHHUKOB.

Pabota w MoHIHOCTH 3JieKTpUueckoro Toka. 3akoH Jxoyms— JleHua.
DJeKTpuyecKrue Lenu U MOTPEeOUTENN 3JIeKTpudeckoil sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTostHHBIE MarHUTHI. B3anmMoAenCcTBUE MTOCTOSIHHBIX MarHUTOB. MarHutHoe
nosie. MarHuTHOE 1oJjie 3eMJIM U €ro 3HaueHHE ISl )KU3HU Ha 3emiie. OnbIT IDpcTena.
MarHuTHOE o€ JIEKTPUIECKOTO TOKA. [I[pruMeHeHne ANeKTPOMarHuTOB B TEXHUKE.
JlelicTBUE MAarHMUTHOTO TMOJsi HA TMPOBOJHUK C TOKOM. OJEKTPOABUTATEIb
IIOCTOSTHHOTO ~ TOKa. lcronp30BaHWE  DIEKTPOABHUrarelied B TEXHUYECKHUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Oneitel Dapanes. SBnenue 3nnexkTpoMaraHuTHON MHAYKUuU. [IpaBuno Jlenna.
DIIEKTpPOreHepaTop. Cnoco0bl MOJTYYEHUS ANEKTPUYECKOU SHEPIUHu.

3J’ICKTpOCTaHHI/II/I Ha BO300HOBJISIEMBIX HCTOYHUKAX OHCPI'UU.

JlemoHCTpanum.

1. DJeKTpu3alus Tel.

2. JIBa poJia 3NIEKTPUUYECKUX 3apsSA0B U B3AUMOJEHUCTBUE 3aPSKEHHBIX TEI.
3. YCTpONCTBO U IEMCTBUE IEKTPOCKOTIA
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3J'ICKTpOCTaTI/I‘-IeCKa$I WHAYKIOWA.

3aKOH COXPAHEHMS JIEKTPUUYECKHUX 3aPS/I0B.

4

3)

6. [IpoBOIHUKY U TUAIEKTPHUKH.

7 MopaenupoBaHue CHIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.

8 HcTouHrKy OCTOSIHHOTO TOKA.

9 JIlencTBUS NMEKTPUUYECKOTO TOKA.

10. DnexkTpuYecKuid TOK B KUIKOCTH.

11.  T'a30BbIif pa3ps.

12. H3MmepeHHe CHUITBI TOKA aMIIEPMETPOM.

13. H3mepeHwme dAEKTPUICCKOTO HANIPSHKCHUS BOJIBTMETPOM.

14.  PeoctaT 1 Mara3uH CONPOTHUBIICHUM.

15. BsaumopeiicTBHE TOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTHU pPa3/IeiCHUs MOJIOCOB MarHUTA.

17. MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

18.  OmwIT Opcrena.

19. MarauTHOE 1oJie TOKa DIEKTPOMArHuT.

20.  JleiicTBHe MarHUTHOTO TIOJIsI HA TPOBOJAHHUK C TOKOM.

21. DnexkTpoaBUTaTENb MOCTOSHHOTO TOKA.

22. HUccnenoBaHue SIBICHUS JIEKTPOMArHUTHOW MHIYKIIHH.

23.  Ompiter Dapages.

24. 3aBUCHMOCTb HaIpPaBJICHUS HWHIYKIIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBEHHUS.

25.  DuekTporeHepaTop MOCTOSHHOTO TOKa.

JlaGopatopHbie pabOTHI U OTBITHI.

1. OnpITel 1O HAOJIOACHUIO JJICKTPU3ALMK TEJI HWHAYKIHMEH W TpHU
COIPUKOCHOBEHUH.

2. HccnenoBanue JEHCTBUS JJIEKTPUYECKOTO TIOJIST HA TIPOBOJHUKHA U
TMDJICKTPUKH.

3. COopka 1 mpoBepka pabOTHI IEKTPUIECKOHN IIENMU TTOCTOSHHOTO TOKA.

4. H3mepeHue u peryupoBaHUe CHIIbI TOKA.
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S. W3mepenue u peryinupoBaHue HaMpsHKEHHUS.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO YE€pe3 PE3UCTOP, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha PEe3UCTOPE.

7. OneITsl, JNEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JJIMHBI, IUIOMIAAM IONEPEYHOI0 CEUYEHHS U
MaTepuana.

8. [IpoBepka mnpaBuia CIOKEHUS HANOPsLDKEHWM MpU MOCIEI0BATEIBHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

Q. [IpoBepka mpaBuia A CHIIBI TOKA MPU MAPAUIETBHOM COEIMHEHHH
PE3UCTOPOB.

10.  Ompenenenne pabOThI IEKTPUISCKOTO TOKA, HAYIIET0 Yepe3 pe3ucTop.

11. OmnpeneneHre MOIIHOCTA BJEKTPUYECKOTO TOKA, BBLAECISIEMOM Ha
pe3ucrope.

12.  HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA, UAYILIETO YEpe3 JaMIIOUKY, OT
HaIpsKEHUS Ha HEW.

13.  Omnpenenenue KIIJ[ narpeBatens.

14. HccnenoBaHre MAarHUTHOTO B3aMMOJIEUCTBHS IOCTOSIHHBIX MarHUTOB.

15. W3yuyeHue MarHUTHOrO TOJS IMOCTOSHHBIX MarHUTOB IpH  HUX
O0OBEIMHEHUH U pa3JICIICHHH.

16. HccnenoBanue ACWCTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OmnbITbl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOAECHCTBUS
KaTyIIKX ¢ TOKOM M MarHuTa OT CUJIbI TOKA U HANpPaBJIEHUs TOKA B KAaTYIIKE.

18. H3yyeHue neicTBUS MarHUTHOTO MOJIS HA MPOBOAHUK C TOKOM.

19. KoHcTpyupoBaHue U U3y4eHHE pabOThI DJICKTPOIBUTATEINS.

20. Usmepenue KII/] anekTpoaBuraTenbHOW yCTAHOBKH.

21.  OmnbITBl MO HCCIEIOBAaHUIO SIBICHUS HJIEKTPOMATHUTHOMW HHIYKIUU:

HCCICOOBAHUC W3MEHCHUN 3HAUYCHUS U HaITpaBJICHWA NMHAYKIIUOHHOTO TOKA.

10 kiaacce

Pa3nea 8. Mexannueckue siBJeHHUS.
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Mexanuueckoe JABuwxkeHue. MarepuanbHas Touyka. (Cucrema orcyera.
OTHOCHUTENIBHOCTh MEXAaHMYECKOro JABWXKEHUS. PaBHOMeEpHOE MNpsSMOIHMHEIHOE
InBIKeHUE. HepaBHOMEpHOE mNpsMOJIMHENHOE ABuxkeHue. CpeaHsis U MIHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHeiiHoe naBwkeHue. (CBoOosHOE
nagenue. OnbIThl ["anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepuon m yacrora oOpamnieHus.
JluneriHas v yriioBast CKOpocTH. LIeHTpocTpeMHUTENIBHOE YCKOPEHHUE.

[lepBoiii 3ak0oH HproTona. Bropoit 3akon Herotona. Tpetuit 3akoH HproToHa.
[IprHIMI Cynepno3uLnn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHHs CKOJIBKEHUs, CUila
TPEHUS IOKOSI, IPYTHE BUbI TPECHHUS.

Cuna TSDKECTM W 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHE CBOOOJHOIO
nazaeHus. J{puwxenue miuanetr Bokpyr Comnma. (MC) IlepBas kocMuueckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCOTIOTHO TBepaoe Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIJIEHHOW OChI0 BpamleHusi. MoMeHT cubl. L{eHTp TshkecTu.

Nmnynec Tena. M3meHnenue mmmnyibca. Mmynbe cHilbl. 3aKOH COXpaHEHUS
uMITyasca. PeaktuBnoe asmxenue. (MC)

Mexanudeckasi paboTa ¥ MOIIHOCTh. PaboTa cuil TshKeCTH, yIpyrocTH, TPEHHUS.
Ces3p sHepruu u pabotel. IloTeHuumanbHass SHeEprus Tena, MOAHITOrO Hal
MOBEPXHOCTBIO 3eMiu. lloTeHunanpHas 3HEprust ckato npyxuHbl. KnHetnueckas

sHeprus. TeopeMa O KMHETHYECKOW JHEPTHM. 3aKOH COXPAHEHHS MEXaHMYECKOMN

SHEPTUU.
JlemoHcTpanuu.
1. Habmronerne MexaHWYeCKOTO JBIDKCHHS Tejda OTHOCHUTEIBHO Pa3HBIX

TEJ OTCYUETA.
2. CpaBHeHHE TyTel U TPAaeKTOPUN ABWXKEHHUS OJHOTO U TOTO ke Tela
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.

3. N3mepenHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.
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4. HccnenoBanue Npru3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

S. HaGmoienue ABMKEHUS Tella 0 OKPYKHOCTH.

6. HaGntoieHne MexXaHWYecKuX SIBICHUM, NPOUCXOAAIIMX B CHCTEME
orcuera «Tenmexka» npu ee paBHOMEPHOM M YCKOPEHHOM JIBH)KEHHH OTHOCUTEIBHO

KaOuHeTa HU3UKHU.

7. 3aBUCHUMOCTh YCKOPEHHUS TEJla OT MAcChl TEJa U JCUCTBYIOIIEH Ha HETo
CHJIBL.

8. Habutoienue paBeHcTBa CUII ITPU B3aUMOJICHCTBUU TEIL.

9. N3meHenue Beca Tena npu yCKOPEHHOM JBUKEHUU.

10. Tlepemaua mmmysbca MpU B3aUMOICHCTBUH TEll.

11.  IIpeoOpa3oBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

12. CoxpaHeHHE UMITYJIhCa TIPH HEYIIPYTOM B3aHMOICHCTBHUH.

13. CoxpaHeHue UMITyJIbca IpU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUU.

14. HaGmroneHue peakTUBHOTO JABUKCHHUS.

15. CoxpaHeHHe MEXaHUYECKOU SHEPTUH MPU CBOOOTHOM MaJCHUMU.

16. CoxpaHeHHe MEXaHUYECKOM »OHEpPrMM TPU JIBIDKCHHHM Tela TOJ
JNEUCTBUEM IIPYKUHBI.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. KoHcTpynpoBanue Tpakta ajisi pa3roHa U JaJdbHEHIIEro paBHOMEPHOTO
JBYDKEHUS MAPUKa WA TEIIEHKKH.

2. OnpeneneHue cpeHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIM JIBHKEHUS
1IapyKa 110 HaKJIOHHOM IIJIOCKOCTH.

3. OmnpeneneHre yCKOpPEHHUs Teja MPU PAaBHOYCKOPEHHOM JBMXKCHHH I10
HAKJIOHHOM TIOCKOCTH.

4, HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU NMPU PaBHOYCKOPCHHOM
JIBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

5. [IpoBepka TrUMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JABUKEHUH 0e€3
HAaYaJIbHOM CKOPOCTHM TYTH OTHOCATCA KAk psAJl HEUYETHBIX 4YHUCel, TO

COOTBCTCTBYIOIIHEC ITPOMCEIKYTKH BPEMCHU OJIMHAKOBLI.
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6. I/ICCHGI[OBaHI/Ie 3aBUCUMOCTHU CHJIbI TPCHUSA CKOJIB)KCHUSA OT CHIIbI

HOPMAJIbBHOTO IaBJICHUS.

7. Omnpenenenue kodphuineHTa TPEHUS CKOJIbKCHHUS.
8. Omnpenenenne KeCTKOCTU MPYKUHBI.
Q. Onpenenenre pabOThI CUJIBI TPEHUS PU PABHOMEPHOM JBHKCHHUH Tella

10 TOPU3OHTAIBHON MOBEPXHOCTH.

10. Ompenenenne pabOTHl CHJIBI YOPYTOCTH TIPHU TMOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOABMXKHOTO U MOJABUKHOTO OJIOKOB.

11. HW3ydeHue 3aKOHA COXPAHEHUS SHEPIUHU.

Pazgea 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarenbHoe npmxkenune. OCHOBHBIE XapaKTEPUCTHUKU KOJICOAHUN: TEPHO/I,
4acToTa, aMIUINTyZa. MareMaTH4ecKuil M TNpYKUHHBIM MasTHUKHU. [IpeBpainenune
SHEPTUU MPU KOJIeOATETHHOM JIBIXKCHHH.

3aryxatomue — KoJieOaHUs. BoiHyxnenHsle  KoseOaHuUs. Pe3onanc.
Mexannueckre BoJHbI. CBOMCTBAa MEXAHUYECKUX BOJH. [IpoaosibHBIE U TTOTIEpEUHbIE
BOJIHBL. /[JIMHA BOJIHBI U CKOPOCTBH €€ PacIpOCTpaHEHUs. MexaHHM4eCKUe BOJIHBI B
TBEpPAOM Tene, ceiicmuueckue BostHbl. (MC)

3Byk. ['pomKkoCcTh 3Byka W BbicOTa ToHa. OTpakeHue 3Byka. MHbpas3Byk u

yIBTPa3BYK.

JlemoHncTpanum.

1. HaGmonenue kosjeOaHui Ten MoJ AEMCTBHEM CHIIbI TSDKECTH U CHJIBI
yIPYTOCTH.

2. Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

3 Habioienue BeIHYXI€HHBIX KOJIEOaHUI U pe30HaHca.

4. PacnipocTpanenne npo1oibHbIX U MONEPEYHBIX BOJIH (HA MOJIETIH).

5 Habmoienne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6 AKYCTUYECKHI pe30HaHC.

JlaGopatopHbie pabOTHI U OTBITHI.
1. OnpeneneHre dYacToThl W TEpUoOAa KoJeOaHUN MaTeMaTH4YeCKOTro

MasTHHKA.

19



2. Omnpenenenre 4acTOThl U Mepro/ia KoueOaHuil MPY>KUHHOTO MAasTHUKA.

3. HccnenoBanre 3aBUCMMOCTH MEpHOJia KOJICOAHHIT MOABEHIEHHOIO K
HUTH I'py3a OT IJIMHBI HUTH.

4, UccnenoBanne 3aBUCUMOCTH MEpHOJa KOJEOAHUNH  MPYKUHHOTO
MasATHUKA OT Macchl Irpy3a.

S. [IpoBepka HE3aBUCUMOCTH MeproIa KoneOaHuii rpy3a, MoABEHIEHHOTO K
HUTH, OT MACCHI Ipy3a.

6. OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh Iepuojia KosieOaHui
MPY>KUHHOTO MasiTHUKA OT MAaCChl IPy3a U )KECTKOCTU MPYKUHBI.

7. N3mepenne yckopeHusi CBOOOTHOTO NaJeHUS.

Pazgea 10. DneKTpOMArHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DOJEKTPOMATHUTHOE  TOJIe.  OJIEKTPOMAarHuTHele  BOJMHBL.  CBONMCTBa
ANEKTPOMArHuTHhIX BOJH. [llkanma »sneKTpoMarHWTHBIX BOJH. Fcnonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JJISI COTOBOW CBSI3U. DJEKTPOMArHUTHAs MPUPOJIa CBETA.

Cxopoctsb cBeTa. BosIHOBBIE CBOMICTBA CBETA.

JlemoncTpanum.
1. CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.
2. BonHOBEBIE CBOMICTBA CBETA.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. N3yyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOILIBIO MOOHIIBHOTO
TenedoHa.

Pa3nen 11. CBeroBble IBJI€HHS.

JlyueBas Mmonens ceera. Mcrounuku ceera. IIpsamonnHerHoe pacipocTpaHeHue
ceera. 3atmenuss Connua u Jlynel. Otpaxenue cBera. Ilimockoe 3epkano. 3akoH
OTpa)KEHUs CBETA.

[Ipenomnenue cBera. 3akoH TpenoMiieHUs cBera. [lonHoe BHYTpeHHEe
oTpaxkeHue cBeTa. Vcrnonb30BaHre TOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUYECKHUX

CBCTOBOAAX.
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Jlunza. Xox mydeit B muH3e. Ontuyeckas cuctema ¢oToarmapara, MUKpOCKOTa
n teneckona. (MC) [I'ma3 xkak onrtuyeckas cuctema. biInM30pykocTs |
JNATbHO30PKOCTb.

Pasznoxxenne Oemoro cBera B cmektp. Omnbitel  HetoTona CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J(nucnepcus ceera.

JlemoHCTpanum.
[IpssMmonuHEHOE pacCIPOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonyyenue n300pakeHUi B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
OnrTuyeckui CBETOBOI.
Xon nyyei B coOuparoleil JInH3e.
XoJ1 Iy4el B pacCEenBarOIICH JTUH3E.

[Toy4yenue n300paXkeHUi ¢ TOMOIIBIO JTUH3.

© ©o N o a0 B~ Wb PRE

[Ipunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

[EEY
o

Mogens rnasa.

[HEN
=

Pasnoxxenue 6emoro cBeta B CIIEKTP.
12.  Tlomydenue 6em0ro CBETA MPU CIOKEHUH CBETA PA3HBIX IIBETOB.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. HccnegoBanue 3aBUCMMOCTH YIJla OTPAXKEHUsI CBETOBOIO JIyda OT yIJia
nazcHUs.

2. N3yuenune xapakTepuCTUK M300pakeHus MpeAMeTa B INIOCKOM 3epKalie.

3. HccnegoBanne 3aBUCMMOCTH yTila TMPEJIOMIIEHUS CBETOBOTO Jiyya OT

yria MmajgeHusi Ha TPaHULIE «BO3IYX—CTEKIION.

4. [Tonyyenue n300pakeHUi ¢ TOMOIIBIO COOUPAIOIEH JIMH3BI.

S5. Onpenenenre  (GOKYCHOTO  PACCTOSHHUST W ONTHYECKOHW  CHJIBI
coOMparoIei JTUH3HIL.

6. OnbITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

1. OnpITHl 0 BOCTIPUATHIO L[BETA MPEAMETOB MPU UX HAOIMIOAEHUU YEpPE3

[[BETOBbIE (DUIIBTPHI.

21



Pa3nen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Peseppopna m mnanerapHas monenb aroma. Moxens aroma bopa.
Hcnyckanue u norinolieHue ceeta atoMoM. KBaHThl. JIMHeuaTbie CIEKTPHI.

PannoaktuBHOCTE anbda, 6eTa u ramma-u3nyderus. CTpoeHne aTOMHOTO Spa.
Hyxnonnas monens aToMHOro sijipa. M30Torsb!.

PanuoaktuBHble mnpeBpamieHusi. [lepmon monypacmana aTOMHBIX —sifiep.
SnepHble peakuuy. 3aKOHbI COXPAaHEHHUsI 3apsS0BOTO U MAcCCOBOIO YHMCEN. JHEPTHUs
CBA3U aTOMHBIX sAnuep. CBsA3b Maccel M dHEprun. Peaknuu cuHTE3a U JENeHUs SIep.
Uctounuku sneprun. Connia u 3se3a1. (MC)

Snepnas sHepretuka. JIeMCTBUS pPAAMOAKTUBHBIX M3JIYYEHUHA HA IKUBBIC
opranusmsl. (MC)

JlemoHcTpanum.

1 CrHexTpsl U3IIy4EHHS U ITOTJIOLICHUS.

2 CrexTpsl pa3aM4HbIX Fa30B.

3 CriexTp Bogopoaa.

4, Hab6nronenue tpekoB B kamepe Buinibcona.

5 PaboTa cueTunka HOHU3ZUPYIOUIUX U3ITYyUEHUH.

6 Perucrpanus uznydeHus NpupoOIHbIX MUHEPAJIOB U MPOAYKTOB.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. HaGnronenue CruionHbIX U JIMHEWYaThIX CIEKTPOB U3ITyUYEHHS.

2. HccenenoBaHue TPEKOB: U3MEPEHUE DHEPTUM YACTHUIBI IO TOPMO3ZHOMY
nytu (1o gororpadusim).

3. N3mepenue paguoakTUBHOTO (poHa.

IToBTOPUTEIBLHO-0000IAKOIIMIT MOAYTb.

[ToBTOpUTENHEHO 0000IIAIONINIT MOAYJIb MPEIHA3HAYEH JIJIsl CUCTEeMAaTH3aluu U
00001IEHUST MPEIMETHOTO COJIEP)KAHUSA U OMNbITa JAEATEIbHOCTH, MPUOOPETEHHOTO
OpU MU3YYEHUH BCEro Kypca (U3MKHM, a Takke M MoAroroBKM K OCHOBHOMY
rocyJapCTBEHHOMY 5K3aMeHy Mo ¢u3uke Juisi 0oOydaroluXxcs, BbIOPABIIMX 3TOT

y4eOHBIN MpeIMeT.
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[Ipy u3ydyeHUM AAHHOTO MOJIYJIA PEaJU3yIOTCSd M CUCTEMATU3UPYIOTCS BHJIbI
NEeATEIbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBAETCS JOCTHKEHUE NPEIMETHBIX U
METaNpeMETHBIX  IJIAHUPYEMBIX  pe3ylbTatoB  oOydeHus,  (popmupyercs
€CTECTBEHHOHAy4YHasd T'PAMOTHOCTh: OCBOCHHME HAy4HBIX METOJOB MCCIIEJOBAHUS
SABJICHUM NPUPOABI U TEXHUKH, OBJIAJCHHE YMEHUSIMHU OOBSACHATH (U3MUECKUE
SABJICHUS, TPUMEHSA TMOJYYCHHbIE 3HAHUSA, pemarb 3aJa4d, B TOM YHCIIE
KAu€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIE

[IpyHIMONATBHO AEATEIHOCTHBIA XapaKTEP JAaHHOIO pa3jiella peaiu3yeTcs 3a
CYET TOT0, 4YTO 00Yy4arOUIUECs BBINOJIHSIOT 3aJaHusl, B KOTOPBIX UM MPEAJIaraeTcs:

. Ha OCHOBE IMOJIyYCHHBIX 3HAHUW PAcCNoO3HAaBAThb M HAYYHO OOBSICHATH
(¢uznyeckue sIBJICHUS B OKPYKAIOLIEH NPUPOE U MOBCEIHEBHOM KU3HM;

. UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIEAOBAHMS (DU3UUECKUX SIBJICHUM, B
TOM YHCJIIE JJIS POBEPKU THIIOTE3 U MOIYYEHUS TEOPETUUECKUX BBIBOJIOB;

. OOBSACHATH HAy4yHbIEe OCHOBBI HauOoliee BaKHBIX JOCTHXKEHUU
COBPEMEHHBIX TEXHOJIOTMH, HapUMeEp, MPAKTUYECKOr0 MCHOJIb30BAHMS PaA3JIMYHBIX
UCTOYHHUKOB JHEPrMM Ha OCHOBE 3aKOHA IMIPEBpAIlCHUS W COXPAHEHHUs BCEX
M3BECTHBIX BUJIOB YHEPTUU.

Kaxmas w3 TeM JaHHOrO paszfena BKIIOYAET SKCIEPUMEHTAIbHOE
uccieoBaHue oOoOmaromero xapakrepa. Pasnen 3aBepiuaeTcsi NpOBEIEHUEM

JTUAarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOM IIIKOJIBI.

INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA YYEBHOI'O
INPEAMETA «®U3UKA»

JIN4YHOCTHBIE Pe3yJIbTATHI

[TaTproTHYeCcKOE BOCITUTAHUE:

° MPOSIBJICHUE MHTEpPECa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO
poccuiickoit hr3NUecKoi HayKH;

° LEHHOCTHOE OTHOILIEHUE K JTOCTUKEHUAM POCCUNCKUX
Y4EHBIX-(DU3HUKOB.

Fpa}K,ZIaHCKOC N JYXOBHO-HPAaBCTBCHHOC BOCIIMTAHHC:
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° TOTOBHOCTh K AKTUBHOMY Y4aCTHIO B 00CyX1eHUH
OOIIIECTBEHHO3HAYUMBIX W OSTHYECKHX TMpOOJeM, CBS3aHHBIX C MPAKTHUYECKUM
IPUMEHEHUEM JIOCTHKEHNN (PU3HKH;

° OCO3HAaHHE BAXXHOCTU MOPAIbHO-3TUYECKUX ITPUHLINIIOB B JEATEIBHOCTH
YYEHOTO.

DcTeTnYeCcKOe BOCIIUTaHUE:!

° BOCIIPDUSITUE  OCTETUYECKHX  KAa4eCTB  (PU3MYECKOW  HayKu: €€
rapMOHUYHOI'0 IIOCTPOEHMS], CTPOIOCTH, TOYHOCTH, TAKOHUYHOCTH

[{eHHOCTH HAYYHOT'O MMO3HAHUA:

J OCO3HaHWE UEHHOCTH (U3MYECKON HAyKHM KaK MOLIHOTO MHCTPYMEHTa

I[IO3HAaHUA MHpPA, OCHOBBI PA3BUTHA TGXHOHOFHﬁ, Ba)KHEHUIIICH COCTaBHHIOIHefI

KYJIBTYPBI;
° pa3BUTHE HAYYHOM J1I0003HATENBHOCTH, HHTEPECA K UCCIIEI0BATENbCKON
NEeATEIbHOCTU

dopMUpoBaHUE KYJIBTYPHI 3I0POBBS M IMOIIMOHATIBLHOTO OJIar OOy YHs:

° OCO3HaHWE IIEHHOCTU Oe30macHoro oOpa3a XU3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE, BAXXHOCTH MPABUJ 0€301TaCHOTO MMOBEICHUS Ha TPAHCIIOPTE,
Ha JIOpOrax, ¢ AJIEKTPUUYECKUM U TETUIOBBIM 000PYI0OBAaHUEM B JJOMAIIIHUX YCIOBUSX;

° c(hOpMHUPOBAHHOCTh HaBBIKa PeQIICKCHHU, MPU3HAHME CBOETO IpaBa Ha
OIMOKY ¥ TaKOTO e MpaBa y APYyroro 4yejaoBeka.

TpynoBoe BocIMTaHUE:

° AKTHUBHOE y4JacTHEC B PEIICHUM MPAKTHUYECKHX 3a7ad (B paMKaX CEMBH,
IIKOJIBI, TOpOJa, Kpass) TEXHOJOTUYECKOH W CONMaIbHOM HaINpaBICHHOCTH,
TPeOYIOIUX B TOM YUCIE U (PU3NYECKUX 3HAHH;

° UHTEpPEC K TMPAKTHYSCKOMY HW3YYEHUIO TMPOQECCUii, CBSI3aHHBIX C
bu3HKOA.

DKO0JIOTHYECKOE BOCTIUTAHUE:

° OpUEHTAallMs Ha MpUMEHEHUE (PU3NYECKUX 3HAHUM ISl pellleHus 3a7a4 B
00JIaCTH OKpYXAIoel Cpelbl, MNIAHUPOBAHUS TTOCTYIIKOB M OIEHKH MX BO3MOMXHBIX

IOCJICACTBUH JIJISI OKPYXKAIOIIEH CPEIbI;
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° OCO3HaHUE TN00aIBHOIO XapaKTepa KOJOTHYECKUX MpoOsiieM U myTeil
UX pEIICHUs

AnanTanus 0oO0y4aromierocss K M3MEHSIOUIMMCS YCJIOBHUSIM COLIMAJIbHOW U
IIPUPOTHON CPEbI:

° HOTPEOHOCTh BO B3aMMOJCHCTBUM IPU BBIIIOJIHEHUU HCCIIEIOBaHUN U

ITPOCKTOB (1)H3PIII€CKOI\/JI HAIIPaBJICHHOCTH, OTKPBLITOCTD OIIBITY U 3HAHWAM APYI'UX,

° MOBBIIIEHHE YPOBHA CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO
NEATENBHOCTD;
° NOTPeOHOCT, B (OPMUPOBAHMHM HOBBIX 3HAaHUW, B TOM YHCIIE

bopMyIUpPOBATH UIEH, IOHITHUS, TUIIOTE3bI O PUBMUECKUX OOBEKTAX U SBJIICHUSIX;
° OCO3HaHue Je(UIMTOB COOCTBEHHBIX 3HAHWNW M KOMIIETEHTHOCTEH B

o0nacTu QU3UKY;

° IJJAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETCHHH HOBBIX (PU3MUECKUX
3HAHUM;
° CTPEMJICHUE AaHaJM3UPOBATh W BBIBJIATH B3aUMOCBA3UW MNPHUPOJBIL,

oO1iecTBa U SKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHU;

° OLIEHKA CBOMX JCUCTBHI C YY4ETOM BIMSHUSA HAa OKPYKAIOUIYIO Cpeny,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUH.

CrnenuajbHble THYHOCTHBIE Pe3YJIbTAThI:

° CIIOCOOHOCTh K OCMBICJICHUIO U nuddepeHnnanuu KapTUHbI MUpa, €€
BPEMEHHO-IIPOCTPAHCTBEHHOM OpraHHU3aluy;

° AMOLMOHAJIBHO-IIEHHOCTHOE  OTHOLIEHWE K OKpYXKaloUEed Ccpene,
HEOOXOIUMOCTHU €€ COXpPaHEHUS U PAllMOHATIBHOTO UCIOJIb30BaHUS;

° yMeHue (popMHpOBaTH OSCTETHUECKHE YYyBCTBA, BICYATICHHUS OT

BOCTIPUSITUS TPEAMETOB U SIBJICHUN OKPYKAIOIIETO MUPA.

MeTanpeaMeTHbIe pe3yJbTAThI
YHuBepcajJbHbIe NO3HABATEIbHBbIC 1eCTBUSA.
Bba3zoswvie nocuueckue oevicmeusi:

(] BBIABJIATD MW XAPAKTCPHU30BATHL CYIMICCTBCHHLIC IIPU3HAKH 00BEKTOB
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(siBIICHMI);

o YCTaHaBIMBATh CYIIECTBEHHBIM NpHU3HAK KiIacCU(UKALNUW, OCHOBAaHUS
JU1s1 0000ITIEHUS U CpaBHEHUS,

o BBISIBJIATh 3aKOHOMEPHOCTH W MPOTHBOPEYUS B pPacCMaTpUBAaEMBbIX
dakTax, JTaHHBIX U HAOTIOJIEHUSAX, OTHOCAIIUXCS K (PU3UUYECKUM SIBIICHUSM;

o BBISIBIISITh TPUYUHHO-CJIC/ICTBEHHBIC CBS3U NPU M3YYEHUU (U3HYECKUX
ABJICHUM W TPOLIECCOB; JENaThb BBIBOABI C MCIHOJb30BAHUEM JIEIYKTUBHBIX H
MHAYKTUBHBIX YMO3aKJIOUEHHUH, BBIIBUTATh TUIIOTE3bl O B3aMMOCBA3SX (PU3UUECKHUX
BEJINYMH;

o CaMOCTOSATENIbHO BBIOMpaTh CMoco0 pelieHus y4eOHOM (u3nuecKou
3ajaul  (CpaBHEHUME HECKOJbKMX BapUaHTOB pEIIEHUs, BbIOOp Hauboiee
MOAXO/SIIETO C Y4ETOM CAMOCTOSITENBHO BBIJETICHHBIX KPUTEPUER)

baszoevle uccneoosamenvckue oevicmeust:

° UCIIOJIb30BaTh  BOMPOCHI ~ KaK  MCCIEAOBATECIBCKUNA  MHCTPYMEHT
MMO3HAHUS,;
o MPOBOJUTH IO CaMOCTOSITEIbHO  COCTaBJICHHOMY IUJIaHY  OIIBIT,

HECJIOKHBIN (PU3HYECKH SKCIEPUMEHT, HEOOJBIIOE HCCIEAOBaHNE (PU3UUECKOTO
SIBJICHUS;

o OIICHMBATh Ha TMPUMEHUMOCTh U JIOCTOBEPHOCTH HWH(MOpMAIHIO,
MOJTYYCHHYIO B XOJI€ UCCIICIOBAHUS WU DKCIIEPUMEHTA;

o caMOCTOATENbHO  (opmMynupoBaTh 00OOIIEHHSI W BBIBOABI IO
pe3ynbTaTaM MpOBEAEHHOTO HAOIIOACHHS, OIBITA, UCCIICIOBAHUS;

o IIPOTHO3UPOBAaTh BO3MOYKHOE JalbHEHIIee pa3BUTHE (PU3HUSCKHUX
MIPOIIECCOB, a TAKKE BBIABUTATH MIPEATOIOKEHUS 00 UX Pa3BUTHUN B HOBBIX YCIIOBUSIX
M KOHTEKCTax

Paboma c ungopmayueii:

o MPUMEHSTH Pa3TUYHBIC METObI, HHCTPYMEHTHI U 3aIIPOCHI TIPH IMTOUCKE U
oToope uHGOpPMAIIUA WU JIAHHBIX C YYETOM MPEII0KEHHON y4eOHOM (hU3nuecKoi
3a/1auu;

(] AHAJIM3UPOBATD, CUCTCMATU3HUPOBATH 141 HHTCPIIPETUPOBATD
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nH(OPMAITHIO PA3TUYHBIX BUIOB U ()OPM MIPEACTABICHUS;

o CaMOCTOSITEIIbHO BBIOMPATh ONTHMAIBbHYIO (OPMY TPEICTaBICHUS
uHOpPMAIlMM W WUIFOCTPUPOBATh pEIIacMble 3aJadyd HECIOXHBIMH CXEMaMH,
auarpaMmmamu, HHOM rpadukoil 1 uX KOMOMHAIMSIMU

YHuBepcajJbHble KOMMYHUKATUBHBIE 1eHCTBUA

Obwenue:

o B X0JI¢ 00CYXJEHHUSI y4eOHOTO MaTepHaia, Pe3yIbTaToB JaOOPATOPHBIX
paboT W MPOEKTOB 3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYX JIaeMOM TEMbI H
BBICKA3bIBaTh HJCH, HAIICJICHHBIE Ha peIIeHWe 3aJadyd W TOJJCp’KaHHe
0aroxeIaTeIbHOCTH OOIICHUS;

o COTOCTAaBIISATb CBOM CYXICHHUS C CYXICHUSIMH JIPYTUX YYaCTHHUKOB
auanora, OOHapyXKUBATh Pa3IMIUE M CXOACTBO ITO3HIIHIA;

o BBIPA)KATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

o nyOJUYHO TMPEACTABIATh PE3YJbTaThl BBIMOJHEHHOTO (DU3UYECKOTO
ombITa (IKCIIEPUMEHTA, UCCIICIOBAHMUS, TTPOCKTA)

Cosemecmuas 0essmenbHOCMb (COMPYOHULECMBO):

o MOHUMATh W  HWCIOJAB30BaTh  NPEHMYIIECTBA  KOMAHAHOW W
WHIVNBUYaIbHON paOOThI MPHU PEIICHUH KOHKPETHON (hU3UUEeCKOM MPOOIeMBbI;

o OpUHUMATh 1€  COBMECTHOM  JIEATENbHOCTH, OpPTraHU30BHIBATH
NEUCTBUSA TIO0 €€ OCTMKCHHIO: PACIpeAcNaTh POJH, OOCYXAaTh IPOIECCH H
pe3yJbTaThl COBMECTHOM pabOThI; 0000I11aTh MHEHHSI HECKOJIBKUX JTFOJICH;

o BBITIOJIHATh CBOKO 4YacTh PaOOTHI, JOCTUTAs KaYECTBEHHOTO pe3yJbTaTa
10 CBOEMY HAIPaBJICHUIO W KOOPAMHHUPYS CBOM JEHCTBUS C JIPYTUMH YICHAMHU
KOMaH/IbI;

o OIICHMBATh KAa4e€CTBO CBOETO BKJIaJla B OOMIUH MPOIYKT IO KPHUTEPHUSIM,
CaMOCTOSITENTEHO COPMYTUPOBAHHBIM YIaCTHUKAMU B3aUMOICUCTBUS

YHuBepcaJbHbIE peryasiTuBHbIC AeCTBHS.

Camoopeanuzayusi:

o BBISIBIIATH MPOOJIEMBI B )KH3HEHHBIX M YUYEOHBIX CUTYAIUsIX, TPEOYIOITNX

TSl perieHust (PU3NYEeCKUX 3HAHUM;
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o OpUEHTHPOBATbCA B PA3IMYHBIX MOAXO0JAaX MPHUHATHS PpPEIIECHUMN
(MHAMBUAYAJIBHOE, IPUHATHE PELICHUS B TPYMIIE, IPUHATHAE PEIIEHUI IPYIIION );

o CaMOCTOSITEJIBHO COCTaBJIATh AJNTOPUTM DPELICHUS (PU3UYECKOU 3a7auu
WIA IUIaHa UCCIIEA0BaHUS C Y4ETOM MMEIOIUXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHUN;

o JesaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILIECHUE.

Camoxoumponw (pegnexcus):

o JaBaTh AaJEKBAaTHYK OLIEHKY CHUTyalluM U IpeularaTe IUIaH €€
MU3MEHEHUS;
o OOBSACHATh MPUYUHBI JTOCTHKEHUS (HEJIOCTHMKEHUsSI) pPE3yJIbTaTOB

NeSITeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

o BHOCHUTH KOPPEKTHUBHI B ACATEIHHOCTH (B TOM YHCIIC B XOJ BBITIOJTHCHHS
(GU3HUEeCKOr0 UCCIENOBaHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENLCTB,
WU3MEHUBIIMXCS CUTYaIui, YCTAHOBJICHHBIX OIMTUOOK, BOSHUKIIUX TPYIHOCTEH;

o OIICHWBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBHSIM.

IOMOYUOHANbHBIU UHMENTEKN.

o CTaBUTH ce0s HA MECTO IPYroTo YeIOBEKa B XOJC CIOpa UIIH JTUCKYCCHUU
Ha HayYHYIO TEMY, TIOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JPYTOro.

Ipunsmue cebs u opyaux:

) MpU3HaBaTh CBOE MPaBO Ha OMIMOKY NpH pEIIeHUH (PU3MYECKUX 3a7ad

HJIKX B YTBCPIKACHUAX HAa HAYUYHBIC TCMbI U TAKOC JKC IIPaBO APYIroro.

CneunanbHble MeTaNpPeAMETHbIE Pe3yJIbTAThI:

° HCIOJIB30BaTh  COXPAaHHBIC AHAIM3ATOPBl B  Pa3IMYHBIX  BHUJAAX
nesTeabHoCTH (yueOHO-TI03HABATEIbHOM, OPUEHTUPOBOYHOM, TPYAOBOM);

° [IPUMEHATH COBpPEMCHHBIE cpeacraa KOMMYHUKALIUU U
TU(DIOTEXHUUYECKHUE CPEJICTBA;

° OCYILECTBIIATH IIPOCTPAHCTBEHHYIO U COLIMAJIbHO-OBITOBYIO

OpPUEHTHPOBKY, 00J1aJaTh MOOMIIBHOCTBIO;
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° OPUMEHATh TMpHEeMbl OTOOpa M CHCTEMaTH3allud MaTepuana Ha
OIIPEJICIEHHYIO TEMY;

° BECTH CaMOCTOSATEIbHBIN MOUCK WH(OPMAIIHH;

° npeoOpa3oBbIBaTh,  COXpaHATh M IepeaaBaTb  MH(OpMAIHIO,

IMOJTYUYCHHYIO B PC3YJIbTATC YTCHUA NI Ay AUPOBAHUA,

° NPUHUMATh y4acTHE B PEUYEBOM OOIICHUH, COOJI0Iasi HOPMbI PEYEBOTO
ATUKETA;

° aZIcKBaTHO HCIOJIb30BAaTh ECTbl, MHUMHUKY B IIPOLIECCE PEUYEBOIO
OOIICHUS,

° OCYILIECTBJISITh  PEUEBOM  CaMOKOHTpPOJbL B  IIpoliecce  y4eOHOM

ACATCIBHOCTH H B HOBCGIIHGBHOﬁ KOMMYHHKAIIUH,

° OIICHHWBATh CBOIO pPEYb C TOYKH 3PCHHUS €€ COJCP)KaHUsA, S3BIKOBOTO
oopMIIeHUS;

° HaXOJHWTh TPAMMATHUECKUE W PEUCBBIC ONTUOKH, HEOYEThI, UCTIPABIISThH
ux;

° IUTAHUPOBaTh, KOHTPOJWPOBATH M OIICHUBATh ydYeOHBIC JCHUCTBUS B

COOTBETCTBHU C IMOCTABICHHOM 3a):[aqel71 " YCIIOBUSMMU €€ pcain3aliuu.

IIpeaMeTHBIE pe3yabTATHI
8 kuace

[IpenMeTHBIC pe3yabTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPaKaTh
c(hOpPMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

° UCIIOb30BaTh TOHATUS: (U3HMYECKHME M XUMHUYECKUE SIBJICHUS,
HaOJIIOJICHUE, SKCIEPUMEHT, MOJCHb, THUIIOTe3a; CAMHHUIBI (PU3MUCCKUX BEITUYMH;
aToM, MOJIeKyJla, arperatHple COCTOSIHUS  BemecTBa (TBEpAOE, KHUJIKOE,
razooOpasHoe); MeEXaHHMYecKoe JBIKCHHE (paBHOMEPHOE, HEpaBHOMEPHOE,
MPSIMOJIMHEWHOE), TPACKTOpHs, paBHOACUCTBYIONIAas cwui, naedopmarus (ympyras,
IJIacTUYEeCcKas ), HEBECOMOCTb, COOOIIAONTUECS COCY/IbI;

° pasznuyaTh sBieHus (audQy3us; TEIOBOE ABMKEHNUE YACTHUI] BEIIECTBA;

PaBHOMCPHOC ABWKCHUC, HCPABHOMCPHOC JABMKXCHHC, HHCPIMA, B3aUMOJICHCTBUE
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T€J; PAaBHOBECHE TBEPABIX TEN C 3a- KPEIUVIEHHOW OChK BpAILECHHS; Iepeaayda
JaBJI€HUA TBEPABIMU TEIaMH, >KUIKOCTSIMH M Ta3aMH; aTMoc(hepHOe TaBJICHUE;
IUIaBaHUE TeJl; TPEBpAIlEHUS MEXaHUYEeCKOW HHEpPruM) IO ONHCAHUIO HX
XapaKTEPHbIX CBOMCTB W HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(bu3nyuecKoe BJICHUE;

° pacno3HaBaTh IMPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUN B
OKpY)XKalollleM MHUpe, B TOM 4HCIe (PU3NYECKUE SBICHUS B MPUPOJE: MPUMEPHI
JIBIKEHUS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOM M HEKHMBOW MNPUPOAE; ACHCTBHE
CUJIbI TPEHUSI B MPUPOJAEC U TEXHUKE; BIUSIHUE aTMOCHEPHOTO JaBJICHUSI HA >KUBOU
OpraHu3M; IUIAaBaHUE PbIO; phUArd B TEJE YEJIOBEKAa; IMPU 3TOM MEPEBOAMTH
IMPAKTUYECKYIO 3aJladyy B y4eOHYIO, BBIACIATH CYIIECTBEHHBbIE CBOMCTBA/MPU3HAKU
(pU3HYECKUX SBICHMIA;

° ONMKCHIBATh M3YYCHHBIC CBOMCTBA Tel U (U3MYECKUE SIBIICHUSA,
UCTIOJIb3Ys (U3HUECKUE BEIWYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIIPY- TOCTH, CUJIA TSKECTH, BEC TeJa, CHUIIa
TpEHUs, JaBieHUEe (TBEPAOrO Tena, >KUAKOCTH, Ta3a), BbITAJKUBAIONIAs CHUJIA,
MexaHuveckas paboTa, MOLIHOCTb, IJIEYO CHJIbI, MOMEHT CHJbL, KO3(p(UIIHEHT
MOJIE3HOTO JEHCTBHUSI MEXAHU3MOB, KHHETUYECKAasl U MOTEHIMAIbHASA ASHEPrus); Mpu
OMHCAHUM TPABUIHHO TPAKTOBATh (PM3MUECKUN CMBICI MCIOJIB3YEMbIX BETUYHH, HX
0003HAYEHUS U €UHUILIBI PUBHUYECKUX BEIMYHMH, HAXOAUTH (DOPMYJIbI, CBSA3BIBAIOIIINE
TaHHYI0 (U3UYECKYI0 BEIUYMHY C JIPYTUMU BEIUYMHAMHU, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

° XapaKTepHU30BaTh CBOMCTBA TeN, (PU3WYECKHE SIBICHUS M MPOLECCHI,
UCTIONB3Yys TMpaBWJIA CJIOXKEHHUS CHJI (BAOJIb OJHOW NpsiMOM), 3aKkoH ['yka, 3akoH
[Tackans, 3akoH Apxumesna, MNpPaBUIO paBHOBeCHs phiuara (0JI0Ka), «30JI0TOE
MPABUIIO» MEXAHUKH, 3aKOH CO- XPAaHEHUS MEXaHUYECKOW IHEPTHH; IIPU ITOM JIaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aITUCHIBATH €T0 MATEMaTUYECKOE BhIPAKECHNUE;

° OOBACHATH (PU3MUECKHE SBICHUS, MPOLIECCHl U CBOMCTBAa TEN, B TOM
YHUCJIE U B KOHTEKCTE CUTYaIlMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH

IMPUYIUHHO-CICACTBCHHLIC CBA3H, CTPOUTH 00BbsACHEHUE U3 1—2 JOTHYECKHX IIIaroB C
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onopoit Ha 1—2 H3y4YEHHBIX CBOMCTBA (PU3WYECKUX SBICHUH, (PU3UUECKHX 3aKOHA
VI 3aKOHOMEPHOCTH;

° pemiath pacy€THbIC 3aAadyd B 1—2 NEHCTBUS, HCIIONB3Yysl 3aKOHBI U
(GopMyIibl, CBS3BIBAIONIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a YCJIOBHUSA
3aJlayd 3alMChIBaTh KpATKOE YCIOBHUE, MOJCTaBIATh (PU3NYECKUE BEIUYUHBI B
(GopMyJibl U MPOBOAUTH pac- Y€Thl, HAXOAUTH CIPABOYHbBIE JTaHHBIE, HEOOXOAMMBIE
JUIA  pelieHHsl 3ajad, OICHUBATh PEATUCTHUYHOCTh TOJYyYECHHOU (QHU3UUECKOU
BEJINYUHBL;

° pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh MPU I[OMOIIH
(U3MUECKMX METOJ0B; B OIMCAHUM HCCIEAOBAaHUS BBIACIATH MPOBEPSEMOE
Opeanoio’)keHue (Tunoresy), pas3iudyarb W HUHTEPIPETHPOBATh  MOIYYEHHBIN
pe3ynbTaT, HAXOJAUTh OIIMOKHU B XO/I€ OIbITA, I€JIaTh BEIBOJABI IO €r0 pe3yJbTaTaM;

° OPOBOJUTH ONBITBI IO HAOMIOAEHUIO (U3UUECKUX SBICHUM WU
(¢u3znyeckux CBOMCTB Ten: (OpPMYyJIUPOBATH IPOBEPSEMbIE NPEANOJIOKEHUS,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000PYI0BaHMUsA, 3alIUChIBATh XOJ OIbITA U
(opMyIUpPOBATH BBIBOJIBI;

° BBIMIOJIHATH MpPSMbIE M3MEPEHHS] PACCTOSIHUS, BPEMEHH, MaccChl Tela,
o0béMa, CHUJIBl W TeMIepaTypbl C HCIHOJb30BAaHHMEM AaHAJIOTOBBIX U IM(PPOBBIX
npuOOpOB; 3alUCHIBATh IMOKAa3aHUs MPUOOPOB C YUETOM 3alaHHOW aOCOJIFOTHOU
MTOIPEIIHOCTH H3MEPEHHNN;

° IPOBOJUTH HUCCIIEI0BAaHUE 3aBUCUMOCTH OJHOW (PU3NUECKOW BETUUMHBI
OT JPYroi C MCIOJIb30BAHUEM MPSMBIX U3MEPEHUM (3aBUCUMOCTH ITyTH PAaBHOMEPHO
JOBHKYLIErOCs TEJNa OT BPEMEHM JIBM)KEHUS TEJa; CUJIbl TPEHUS CKOJIBKEHUS OT BEca
TeNa, KauecTBa 0OpabOTKM MOBEPXHOCTEW Tel M HE3aBUCUMOCTU CUJIbI TPEHHS OT
IUIOLIAAN CONPUKOCHOBEHUS! TeJ; CHJbl YINPYrOCTH OT YUIMHEHHUS MPY>KUHBL;
BBITAJIKUBAIOIIEH CHJIBI OT 00BEMA MOrPYKEHHOM YacTU Tela M OT IUIOTHOCTH
KHUJIKOCTH, €€ HEe3aBHUCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO
HOTPY’KEHO TEJO; YCIOBUI IUIaBaHUS TEJ, YCIOBUN paBHOBECHS phluara U OJIOKOB);
y4acTBOBaTh B IJIAHUPOBAHUHM Y4E€OHOTO HCCIENOBaHMs, COOMpaTh YCTaHOBKY H

BBITIOJIHATh U3MEPEHUS, CIIelys MPEIOKEH- HOMY TUIaHY, PUKCUPOBATH PE3YJIbTaThl
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MOJTYYCeHHOW 3aBUCUMOCTH (DM3MYECKUX BEITUYMH B BUJE MPEIOKEHHBIX TaOIUI] U
rpaduKoB, JeNaTh BBIBOBI IO PE3yJIbTaTaM UCCIIEOBAHMUS,

° NPOBOJUTHh KOCBEHHBIC M3MEPEHUS (PU3NICCKUX BEIWYMH (TUIOTHOCTH
BEIIECTBA JKUJKOCTH U TBEP/IOTO Tella; CUiIa TPEHUSI CKOJIBKECHUS;, TaBJICHUE BO3/1yXa;
BBITAJIKMBAIOIIAS CHUJIa, JCWUCTBYIOMIash Ha TOTPY)XKEHHOE B KHUAKOCTH TEJO;
KOA(PUITUEHT MOJIE3HOTO NEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEIys TPEITOKCHHON
WHCTPYKIIMU: TP  BBIMOJHEHWHW HW3MEPCHHHA COOMpPATh OSKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBIYUCIISITH 3HAUEHNUE UCKOMOM BETTUYHHBL;

° coON0aTh NpaBWiIa TEXHUKA OE€30IacHOCTH IpU  padore ¢
71a00paTOPHBIM 000PYAOBaAHUEM;

° yKa3bIBaTh MPUHIIUIBI ICUCTBHUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB:
BEChI, TEPMOMETpP, IUHAMOMETP, COOOINAIOIIUECS COCYIbl, OapoMeTp, phIyar,
MOJIBMDKHBIN U HEMOIBYXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

° XapaKTepU30BaTh MPHUHIUIBI JIEUCTBUS HM3YUYCHHBIX MpUOOPOB U
TEXHUYECKUX YCTPOWCTB C OTMOPOM Ha WX OMUCAHUSA (B TOM YHUCJE: TOMIIUITHUKH,
YCTPONCTBO BOJOIPOBOJIA, THAPABIMYECKUN TMPECC, MAHOMETP, BBICOTOMED,
MOPIITHEBON HACOC, APEOMETP), UCTIOB3YsI 3HAHUS O CBOMCTBAX (PU3MUECKUX SBIICHUIM
U He0OX0IMMbIe (PH3NYECKUe 3aKOHBI, U 3AKOHOMEPHOCTH;

° OPUBOJUTH TPUMEpPbl / HAXOAuUTh HUHPOpPMAIMIO O TpUMEpPAX
MPAKTUYECKOTO MCIOJIB30BaHUS (PU3NYECKUX 3HAHWUU B TMOBCEIHEBHOW JKU3HH IS
obOecrieueHrs 0€30MacHOCTH TIPU OOpallleHud C MpUOOpaMu M TEXHUYECKUMU
yCTPOMCTBAMH, COXpPAHEHHUS 3J0pPOBbS M COOJIOJACHHS HOPM OSKOJOTHYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CpeEIE;

° OCYIIECTBJISITh OTOOpP MCTOYHMKOB WHGpopmanuu B cetu HHTEepHET B
COOTBETCTBHUH C 33/IaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUHN U
MyTéM CpaBHEHUS Pa3UYHBIX HWCTOYHUKOB BBIICNATh HHQPOPMAIHMIO, KOTOpas
SIBJISICTCS] IPOTUBOPEUNBON I MOKET OBITh HEJIOCTOBEPHOM;

° UCTIONIb30BaTh npu BBIMIOJTHCHUH y4eOHBIX 3a/laHui
HAyYHO-TIOMYJISIPHYIO ~ JIUTEpaTypy  (PU3WYECKOro  COAEp,aHUS, CIPABOYHBIC

MaTepuasbl, pecypcbl cetu MHTepHer; BiaaeTh MNpuEéMaMU KOHCHEKTHUPOBAHUS
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TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIMK U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;

° CO3/1aBaTh COOCTBEHHbIE KpAaTKHUE MUChMEHHBIEC U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMauu (PU3NUECKOIO COJAEp’KAaHUS, B TOM YHCIIE
nyOJIMYHO JelaTh KpaTKWE COOOILIEHUS O pe3yibTaTax MPOEKTOB WU Y4eOHBIX
UCCIJIEIOBAHNMN; IIPY ATOM I'PaMOTHO MCII0JIb30BaTh NU3y4YCHHBIN TOHATUMHBIN anmapar
Kypca (pU3HMKH, CONPOBOXKIATh BBICTYINICHUE IPE3CHTALlUEH;

° IpU BBIMOJHEHUN Y4E€OHBIX MPOEKTOB U HCCIENOBAaHUM paclpenensiTh
00s13aHHOCTH B TpyNIe€ B COOTBETCTBUU C MOCTABJIEHHBIMU 3a/JayaMH, CIECIUTHh 3a
BBIIIOJIHEHUEM [UJIaHAa JEHUCTBUM, aJ€KBaTHO OLEHUMBATh COOCTBEHHBIM BKIIAJ B
NEATEIIBHOCTh TPYIIIbI; BBICTPAaNBaTh KOMMYHHKATHBHOE B3aMMOJICVICTBUE, YUUTHIBAS

MHCHHC OKPYIKaIOIIHUX.

9 kJacc

[IpenMeTHBle pe3ynbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI  OTPaXKaTh
c(hOpMHUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

° WCTIOJIb30BAaTh MOHATHA: Macca W Ppa3Mepbl MOJIEKYJ, TEIUIOBOE
JIBUKEHUE aTOMOB M MOJIEKYJI, arpETraTHbIE COCTOSIHUSI BEILIECTBA, KPUCTAIIINUECKUE
U aMop(dHBIC Tella, HACHIIICHHBIM M HEHACBHIIICHHBIN Tap, BJIAXHOCTb BO3/yXa;
TeMIiepaTrypa, BHYTPCHHSAS DHEPrUs, TEIUIOBOW JBHUTAaTElb, JJIEMEHTAPHBIN
DJIEKTPUYECKUN 3apsifl, DJICKTPUUYECKOE TMOJIe, TMPOBOJHUKA W AUBJIECKTPUKH,
MTOCTOSTHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE MOJIE;

° pazinuath SBJICHUS (TEIJIOBOE paclIUpeHHe/ckaTue, Tervlonepenaya,
TEIUIOBOE  pPAaBHOBECHE, CMAyMBaHWE, KaNWUISIPHbIE  SIBIICHUSA, HCIApPEHUE,
KOHJICHCAIIH, IUIaBJICHUE, KPUCTAUIN3AIAS (oTBepaeBaHue), KHUIICHHE,
Teryionepeaada (TErIONPOBOJHOCTb, KOHBEKIMS, W3Jy4deHHUE); SJEKTpHU3alMs Tel,
B3aMMO/ICVCTBUE 3apsAJIOB, JNCHUCTBHS JJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKaHHE,
B3aMMO/JICICTBUE€ MAarHuTOB, JCUCTBUE MArHUTHOTO IOJISI HA MPOBOJHUK C TOKOM,
AJIEKTPOMAarHuTHAsl MHAYKIIUS) 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NIECKOE SBIICHUE;

o paciio3HaBaTb IMPOSABICHUC HM3YUYCHHBIX (bI/ISI/I‘IGCKI/IX SIBICHUM B
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OKpY>KaIoIlleM MUpPE, B TOM Uncie PU3NUECKHE SBICHUS B IIPHU- POJIE: TOBEPXHOCTHOE
HATsDKCHUE W KalWLISPHBIE SIBJICHUS B IIPUPOJE, KPUCTAIIBI B IIPUPOAE, U3ITyUYCHHE
ConHua, 3amep3aHue BOJIOEMOB, MOPCKUE OpH3bl, 00pa30BaHUE POCHI, TyMaHa, UHES,
CHeTa; JIEKTPUYECKHE SIBICHUS B aTMocdepe, SIEKTPUUECTBO KUBBIX OPraHU3MOB;
MarHuTHOE Moje 3eMJM, Apeid MOIHCOB, POJb MAarHUTHOTO MOJS Ui JKU3HU Ha
3emJie, NOJISIPHOE CUSHUE; TIPU 3TOM MIEPEBOUTH MPAKTUYECKYIO 33/1ady B yU4eOHYIO,
BBIJICIISITH CYIIECTBEHHBIE CBOMCTBA/MIPU3HAKH (PU3UUECKHX SBICHHUIA;

° ONUCHIBATh M3yUEHHBbIE CBOWCTBA Tl U (U3MUECKHE SBIICHUS,
UCIIONb3Ysl (PU3NYECKUE BEIMUMHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPIHsl, KOJIUYECTBO
TEIUIOTHl, YyJAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA IUIABJICHUS,
yleiabHas TEIUloTa MapooOpa3oBaHusl, yAedbHAas TEIJIOTa CropaHUsl TOIUIMBA,
KO3(PUIIMEHT MOJE3HOr0 JEHCTBUS TEIJIOBOM MAlllMHBI, OTHOCUTENIbHAS BIAXKHOCTh
BO3/lyXa, OJJICKTPUYECKUU 3apsl, CHJIAa TOKA, DJJIEKTPUYECKOE HaIpsKEHUE,
CONPOTUBJICHUE NPOBOJHMKA, YJECIBbHOE CONPOTHUBIICHUE BEILIECTBA, paboTa U
MOIIIHOCTh  3JIEKTPUYECKOTrO TOKAa); MpPU ONUCAHUU NPABUIBHO TPAKTOBATH
(u3nYECKUil CMBICI UCTIOJIb3YEMbIX BEJIMYUH, 0003HAUEHUS U €AMHULIBI (PU3MUECKUX
BEJIMYMH, HAXOAWTH (POPMYJIbI, CBS3bIBAIOLIME JAaHHYIO (DU3MUYECKYI0 BEITUUYUHY C
APYTMMU BEJIMYMHAMH, CTPOUTH T'paUKU H3YUYEHHBIX 3aBHUCHUMOCTEH (PU3MUYECKUX
BEJINYWH;

° XapaKTepHU30BaTh CBOMCTBA TeN, (PU3NYECKHE SIBICHUS M MPOLECCHI,
UCIIOJb3Ysl OCHOBHBIE ITOJIOKEHMS MOJIEKYJISAPHO-KMHETUYECKOM TEOPUU CTPOCHHUS
BEILIECTBA, MPUHLMI CYMEPIO3UIMH TMO- Jie (Ha KauyeCTBEHHOM YPOBHE), 3aKOH
COXpaHeHus 3apsaa, 3a- KoH OMa I ydacTka Lenu, 3akoH Jxoyns—IJIeHna, 3aKkoH
COXPAaHEHHUs DHEPIUU; NPU 3TOM JaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3alMChIBATh €70 MAaTEMATUYECKOE BBIPAXKEHNUE;

° OOBSACHATH (U3UYECKUE MPOLECChl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE  CUTyaluMld  NPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBIABILITH
IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 |—2 JTOrMYECKHX IIaroB C
ornopoi Ha 1—2 M3y4YeHHBIX CBOWCTBA (PM3HUECKUX SIBICHHUM, (PU3NUECKUX 3aKOHOB

NN BaKOHOMepHOCTCﬁ;

34



° pemarh pacuy€THpIC 3a7aud B 2—3 JEUCTBHS, HCIIONB3Yysl 3aKOHBI U
dbopmybl, CBsS3bIBalOMNE (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a YCIOBUS
3a/lay 3aMKChIBATh KPATKOE YCJIOBHE, BBISBISATH HEJOCTATOK JAHHBIX VISl PEIICHUS
3a/1auu, BRIOUPATh 3aKOHBI U (POPMYIIBI, HECOOXOAUMBIE I €€ PEIICHUS, TPOBOANTH
pac- 4€Thl W CpaBHUBATH IMOJYYEHHOE 3HAUYCHHE (PUINYECKON BEIUYUHBI C
U3BECTHBIMU JIAHHBIMU;

° pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIINTh MPU TTOMOIIH
(bu3HUECKMX METOJIOB; UCIIOJIb3YsI ONTMCAHUE HCCIIEIOBAHUS, BBIICISATh MPOBEPSIEMOE
MIPEANOJIOKECHNE, OICHUBATh MPABUIBLHOCTh TOPSIKA TPOBEICHUS HCCIICIOBAHMSI,
JIeaTh BBIBOIBI;

° POBOJUTH ONBITHI MO HAOMIONCHUIO (U3UYECKUX SIBIICHUW WIU
(GU3HYEeCKUX CBOWCTB TeN (KalWUBIPHBIE SBIICHUS, 3aBUCHUMOCTD JIaBIICHUS BO3TyXa
OoT ero 00bEMa, TeMIlepaTypbl; CKOPOCTH Tpoliecca OCTHIBAHMS/HATPEBAHUS TMpU
U3IyYeHUH OT I[IBETa U3JIyYarolIeH/morjomaromed MOBEepXHOCTH;, CKOPOCTb
UCTIApEHUsT BOABI OT TEMIEPATypPhl KUIAKOCTH M TUIONIaAW €€ IMOBEPXHOCTH;
ANEKTPHU3ALMA TEJI W B3aUMOJCHCTBUE DJECKTPUUYECKUX 3aps/iOB; B3aHUMOJICHCTBHE
MMOCTOSTHHBIX MAarHWUTOB, BU3YyaJW3alllsl MarHUTHBIX IOJICH TOCTOSHHBIX MarHWTOB,
JIEUCTBUS MAarHUTHOTO TIOJIE HA TMPOBOJHUK C TOKOM, CBOMCTBAa JJIEKTPOMArHuTa,
CBOMCTBA 3JICKTPOJIBUTATENsl MOCTOSHHOTO TOKAa): (POpMyIHpOBaTh MpPOBEpPSIEMbIC
MPENOIOKEeHNs, COOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO 000pyHAOBaHUS;
OMHCHIBATH XOJ1 OMBITa U (POPMYIUPOBATH BBHIBOJIBI;

° BBITIOJIHATh ~ TIPSAMBIC  M3MEPECHHS  TEMIIEpaTypbl, OTHOCHTEIbHOMN
BJIQXHOCTH BO3/yXa, CHJIBI TOKA, HAIPSKEHUS C MCIOJb30BAaHUEM aHaJIOTOBBIX
MPUOOPOB U JATYMKOB (PU3MUECKUX BEITUYHMH; CPABHUBAThH PE3YJIbTAThl U3MEPEHHM C
y4€TOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;

° MPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3NYECKON BETUUUHBI
OT JPYrod ¢ HMCHOJB30BAHHEM MPSMBIX H3MEPEHUHN (3aBUCUMOCTH COMPOTHBIICHUS
OPOBOJHUKA OT €ro JJWHBI, IUIOAAM MONEPEYHOTO CEUEHUS U YACIBHOIO
COTIPOTUBJICHUS BEIIECTBA MPOBOJHUKA; CUJIBI TOKA, UAYIIErO Yepe3 MPOBOJIHHK, OT

HAIpsHpKCHUA Ha IMPOBOJHHUKE, MCCICAOBAHHC IMOCICA0OBATCIBLHOTO M IIapalJICIbHOIO
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COEIMHEHHUI TMPOBOJHUKOB): IUIAHUPOBATH HCCIIEJOBaHHE, COOMpATh YCTAHOBKY U
BBITIOJHATh U3MEPEHUs, CIeAysl MPEAJIOKEHHOMY ITUIaHy, (PMKCHUpPOBATh PE3yJbTaThl
[OJyYEHHOW 3aBUCUMOCTH B BHJE TaOIuLl U TpauKoB, JAeIaTh BbBIBOJBI IIO
pe3ynibTaTam MCCIIEIOBAHUS;

° IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH (yAeTabHas
TEIUIOEMKOCTh BEILECTBA, CONPOTHUBIICHUE MPOBOJHUKA, paboTa M MOILHOCTb
AIIEKTPUYECKOTO TOKA): IUIAHUPOBATh HM3MEpPEHUs, coOMpaTh SKCHEPUMEHTAIbHYIO
YCTaHOBKY, CIEAYsl PEJI0KEHHON MHCTPYKLIUH, U BBIYUCIIATh 3HAUCHUE BEJIMYNHBI;

° coON0aTh NpaBWiIa TEXHUKA OE€30IacHOCTH IpU  padore ¢
71a00paTOPHBIM 000PYAOBaAHUEM;

° XapaKTepU30BaTh MPUHUUIBI JAEHCTBUS H3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha MX oOmnucaHus (B TOM 4YHUCIE: CHCTEMA
OTOIUIEHHUSI IOMOB, TUTPOMETp, NapoBasi TypOMHa, aMIIepMETP, BOIBTMETP, CUETUUK
AJIEKTPUYECKOM HHEPrUM, IJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTelbHbIC
AIEKTPONPUOOPHI (MPUMEPBI), JIEKTPUUYECKUE NPEAOXPAHUTEIU; DJICKTPOMATHUT,

QJICKTPOABUI'ATCIIb ITIOCTOAHHOI'O TOKa), HCIIOJIB3Ys 3HAHUA O

° CBOMCTBax (U3MUECKUX SABJICHUM U HeoOXoaumble (unyeckue
3aKOHOMEPHOCTH;
° pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOIMCTBA M H3MEPUTEIBbHBIC

MPUOOPHI TIO CXEMaM M CXEMaTUYHBIM PUCYHKAM (KHUIAKOCTHBIA TEPMOMETP, TEPMOC,
MICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CTOPaHHs], JJIIEKTPOCKOII, PEOCTAT);
COCTaBJIATh CXEMBbI AJIEKTPUUYECKUX IIETEeH C IMOCIe0BATEIbHBIM UM TapaslieIbHBIM
COCMHEHUEM  DJIEMEHTOB, pa3jinyas  yCJIOBHBbIE  OOO3HAYEHUS  DJIEMEHTOB
BJICKTPUYECKUX LIETICH;

° NPUBOAUTH  NPUMEPBI/HAXOAWTh  WH(MOpPMAIUIO O  MpUMepax
MPAKTUYECKOTO HMCTIOIB30BaHUS (PU3NYECKUX 3HAHUN B TOBCEAHEBHOM KU3HU IS
obOecrieueHnss 0€30MacHOCTH TIPH OOpalleHUH C TPUOOpaMU M TEXHUYECKUMU
YCTPONCTBAMH, COXPaHEHUsS 370pPOBbSI M COONIOACHUS HOPM SKOJOTUYECKOIO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

o OCYIICCTBJIATh IMOHUCK I/IH(i)OpMaI_II/II/I (I)I/ISI/I‘ICCKOFO COACPKaHUA B CCTHU
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WNHTepHEeT, HA OCHOBE MMEIOUIUXCS 3HAHWW U IyTEM CPaBHEHHUS JTONOJHUTEIbHBIX
HMCTOYHUKOB BBIACIATh WH(GOPMALMIO, KOTOpas SBIAETCA MNPOTHBOPEUMBOU HIIU
MOJKET ObITh HEJTOCTOBEPHOM;

° HCIIOJIb30BATh npu BBITIOJIHEHUU y4€OHBIX 3aJaHUI
HAYYHO-IIOMYJSIPHYIO ~ JIUTEpaTypy  (U3MUECKOrO  COAEpX aHHs, CIPABOYHBIC
MaTepuaylbl, pecypcbl ceth MHTepHeT; BiuaaeTh NpUEMAMU KOHCIEKTHPOBAHUS
TeKCTa, MpeodpazoBaHusl HHPOPMAIIMHU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

° CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE M KPATKHE YCTHBIE COOOIIECHHUS,
000011ast THPOPMALIMIO U3 HECKOJBKUX MCTOYHUKOB (PU3MUECKOrO COJEpKaHHs, B
TOM 4YHCII€ TyOJUYHO MPEACTABIATH PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NEATEIBHOCTH; TIPA 3TOM IPAMOTHO MCIIOJIb30BAaTh N3YUYEHHBIN NOHATUIHBINA anmnapar
Kypca (PM3HKH, COPOBOXK/1aTh BHICTYIUICHHE NTPE3EHTALINEH;

° OpU BBINOJIHEHWN YYEOHBIX MPOEKTOB M HCCIENOBAaHUHN (DU3MUECKUX
IPOLIECCOB PACIPENEsATh 003aHHOCTU B TPYIIE B COOTBETCTBUU C MOCTaBICHHBIMU
3alayaMu, CJIEAUTh 3a BBINOJHEHUEM IUJIaHA JEHUCTBUA M KOPPEKTHPOBATH €ro0,
aJIecKBaTHO OIICHMBAaTh COOCTBEHHBIN BKJIaJ B JESATEIBHOCTH T'PYIIBI; BHICTPAUBAThH

KOMMYHHKAaTHBHOC BSaHMOI[GfICTBﬂe, IMPOABJIAA TOTOBHOCTD pa3pCliaThb KOH(l)J'II/IKTbI.

10 kiacce

[IpenmeTHBIC pe3yabTaThl Ha 0a30BOM YpOBHE JODKHBI  OTpakaTh
c(hOpPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

° UCIIOJIB30BaTh TIOHATHSA: CHCTEMa OTCYETa, MaTepHallbHas TOYKa,
TPACKTOPHsI, OTHOCUTEIHPHOCTh MEXaHMUYECKOTO ABWXKCHHS, Achopmanus (yrpyras,
MJIaCTUYECKasi), TPEHUEe, IEHTPOCTPEMUTEIBLHOE YCKOPEHUE, HEBECOMOCTh H
NepPerpy3KH; MEHTP TSHKECTH; aOCOIOTHO TBEPAOE TEJIO, LEHTP TSHKECTH TBEPIOTO
Tela, PABHOBECHE, MEXaHUYECKHE KoJieOaHWUsS W BOJHBI, 3BYK, HH(Pa3BYK U
VIBTPA3BYK; AJICKTPOMATHUTHBIC BOJIHBI, IIKaJa 3JIEKTPOMATHUTHBIX BOJH, CBET,
OMM30PYKOCTh M NTATbHO30PKOCTh, CHEKTPHl MCIYCKAHWS M TOTJONIEHUS; anbda-,
0eTa- ¥ TaMMa - U3JTy4YeHUS], U30TOIIbI, SiFCPHAs SHEPTCTHKA,;

° pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJUHEHHOE
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JBIDKEHUE, PABHOYCKOPEHHOE TPSIMOJIMHEHHOE TBUKEHHE, CBOOOIHOE TMaJIeHNe Te,
PaBHOMEPHOE JBMKEHUE TIO0 OKPYXHOCTH, B3aUMOJCHCTBHE TEJ, PEaKTHBHOEC
IBWKCHHE, KoJieOaTebHOE JBIKCHHUE (3aTyXalolue W BBIHYXKICHHBIC KOJICOaHUs),
pE30HAHC,  BOJHOBOE  JIBIDKEHHE,  OTPaXCHHE  3ByKa,  MPSMOJIMHEHHOE
pacmpoCcTpaHeHHE, OTPaKEHHUE | TPEIOMJICHHE CBETa, I[OJIHOC BHYTPCHHEE
OTpaXCHHE CBETa, Pa3jioKEHUE OEJIOT0 CBETa B CIIEKTP U CIOKEHHUE CIEKTPAIbHBIX
I[BETOB, JIMCIIEPCUS CBETa, ECTECTBEHHAs pPaJAMOAKTHBHOCTh, BO3HUKHOBEHHE
JUHENYATOro CIEKTpa M3JIy4YeHHUs) MO OMHCAHUI0 MX XapaKTepHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NIECKOE SIBIICHUC;

° pacmo3HaBaTh TMPOSIBJICHUE W3YYEHHBIX (U3UYECKUX SBICHUM B
OKpyXkaroieM Mupe (B TOM 4yuciie (U3HUEeCKUe SBJICHHUS B MPUPOJE: MPUIUBHI U
OTJIMBBI, JBWKEeHHE IUaHeT COJMHEYHOH CHUCTEMBI, PEaKTUBHOE IBHKEHUE >KHBBIX
OpraHU3MOB, BOCIIPUSITUE 3BYKOB J>KMBOTHBIMHU, 3E€MIICTPSICEHUE, CEHCMUYECKUE
BOJIHBI, IIyHAMHU, X0, I[BETA TEJ, ONTHUYECKHUE SBJICHUS B MPHUPOE, OMOJIOTHUUECKOE
JEUCTBHE BHUIWMOTO, YIbTPadHOJIETOBOITO W  PEHTTEHOBCKOTO  W3IIyYCHH;
€CTECTBEHHBIN PaIMOAKTUBHBIN (POH, KOCMUUYECKHE JIYUH, PATUOAKTUBHOE U3ITyUCHHE
MPUPOIHBIX MHHEPAJIOB; JCWCTBHE PAIUOAKTHBHBIX W3IYyUCHUH HA OpraHU3M
YeJIOBEeKa), MPU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3a7ady B Y4YEOHYIO, BBIICISTH
CYILIECTBEHHBIC CBOMCTBA/MIPU3HAKY (DU3UUECKUX SIBJICHHUIA;

° OMKCHIBATh HM3YYCHHBIC CBOWCTBA TeM W (U3UYECKUE SBIICHUSA,
UCTIONIb3YS (hU3MYECKHE BEJIMYMHBI (CPEAHSsi U MTHOBEHHAsh CKOPOCTh Tella TMpu
HEPABHOMEPHOM JBIKEHUHU, YCKOPCHHE, TEepPEMEIICHHE, MyTh, YIoBas CKOPOCTH,
CWJIa TPEHUs, CUjia YIPYTrOCTH, CHIIa TSDKECTH, YCKOPEHHE CBOOOIHOTO TMAaJCHHsI, BEC
Tela, WUM- TyJIbC TeJla, WUMITYJIbC CHJIBI, MeXaHWueckas paboTa U MOIHOCTH,
NOTCHIMAIBHAST ~ DHEPTUsl  Teja, TMOJHATOTO HajJ  TOBEPXHOCTBIO  3EMIIH,
MOTCHITMANbHAS DHEPrUs CXKATOW TPYXKUHBI, KHUHETHYECKash JHEPTUs, IOJHAS
MEXaHW4eCKas dHEPrus, MEePHoJ] U 4YacToTa KOJeOaHWMU, JJIMHA BOJIHBI, TPOMKOCTH
3ByKa W BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTellb MPEIOMJICHHS CPEIbl); TpU
OTHCAHUHM TPABWIBHO TPAKTOBATh (DM3MUECKUN CMBICI HCIOJIB3yeMbIX BEIUYHH,

0003HaYCHUA U CIVHHUIIBI (I)HSPI‘I@CKI/IX BCJIIMYHUH, HAXOAUTH q)OpMy.IIBI, CBA3BIBAIONINC
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TaHHYI0 (U3UYECKYI0 BEIUYMHY C JPYTUMU BEIWMYWHAMHU, CTPOUTH TpaduKu
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUINH;

° XapaKTepu30BaTh CBOWCTBA Tell, (U3NYECKUE SIBJICHHUS W IPOIECCHI,
WCIIONIB3Ysl 3aKOH COXPAHCHHS SHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHUS, MPUHIIHII
CYTNIEPIIO3UIIMK CHJI, TIPUHITUTT OTHOCUTENbHOCTH ["anmiest, 3akoHsl HploTOHA, 3aKOH
COXPAaHEHHUs WMIIYJIbCa, 3aKOHBI OTPAXCHHsI W TPEIOMJICHHS CBETa, 3aKOHBI
COXpaHEHUS 3apsAIOBOTO M MAacCOBOTO YHCEN MPHU SACPHBIX PEAKIUsIX; MPU ITOM
JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA W 3alUCHIBATh €ro MaTeMaTHYeCKOe
BBIPAKCHHC,

° OOBSACHATH (PU3MUECKHE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIIC W B
KOHTEKCT€  CHUTyalldid  MPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBISBIATH
MIPUYHHHO-CJICICTBCHHBIC CBS3H, CTPOUTH OOBICHEHNE M3 2—3 JIOTHYECKUX I1aroB C
OMopoi Ha 2—3 HU3yUYEHHBIX CBOMCTBA (HM3MUECKUX SBICHUM, QU3MUECKUX 3aKOHOB
WJI 3aKOHOMEPHOCTEN;

° pemarh pacdy€THBIC 3ajaud (OmMMparomuecs Ha CHCTeMy Hu3 2-3
ypaBHEHUI1), UCTIOJB3Ys 3aKOHBI U (DOPMYJIBI, CBSA3BIBAIOIINE (PU3UUECKUE BEITUYUHBI:
Ha OCHOBE aHaJiM3a YCJOBHUS 3aJa4yd 3a- IMHCHIBATh KPATKOE YCIOBUE, BBISBIISTH
HEJOCTAIOIMEe WM U30bl- TOYHBIC JaHHBIC, BBIOMpATh 3aKOHBI U  (OPMYJIbI,
HEOOXOIUMBIE JUIsl PEIIEeHUs, MPOBOJIUTH PAcUYEThl W OIEHUBATH PEATUCTHYHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3MICCKON BEIIMIUHBI,

° pacno3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOXHO PEHIUTh MPU TMOMOIIH
(GU3HYECKUX METOJIOB; UCITOJIB3YsI ONTMCAHUE MCCIICIOBAHUS, BBIICIATH IPOBEPIEMOE
IIPEAIOI0KEHNE, OICHUBATh IMPABUIBLHOCTh TOPSAAKA TPOBEICHUS HCCIICIOBAaHMUS,
JIeaTh BBIBOJIbI, HHTEPIPETHPOBATH PE3YJIHTATHl HAOIIOACHHUIN U OIBITOB;

° IPOBOJUTH ONBITHI 10 HAONIOACHUIO (PU3NYSCKUX SBJICHUHA WA
¢u3HUecKuX CBOWCTB TE€J, U3yUYE€HUE BTOPOro 3aKkoHa HbI0TOHA, 3aKOHA COXpaHEHUs
SHEPTUU; 3aBUCUMOCTH TIEPHOJIa KOJICOaHMIt

° NPY)XHHHOTO MasTHHKA OT MAacChl Tpy3a U JKECTKOCTH TPYKHUHBI, U
HE3aBUCUMOCTh ~ OT  aMIUIMTYJAbl ~ MalblX  KOJeOaHWil;  MPSAMOJIMHEHHOE

pacupoCTpaHCHUE CBECTA, Pa3JI0KCHUC Oesoro cmeTta B CIICKTpP, HM3YUCHHC CBOMCTB
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M300paKeHHsI B TUIOCKOM 3€pKajie ¥ CBOMCTB M300payKeHUs MpeaMeTa B coOnparomen
JUH3€; HAONIOJCHHE CIUIOWIHBIX M JIMHEWYaThIX CHEKTPOB  W3JIYYCHHS):
CaMOCTOSTENIbHO COOMpaTh YCTaHOBKY U3 HU30BITOYHOrO Habopa 000pyIOBaHUS;
OTHCHIBATH XOJI OTBITA U €r0 PE3YNIbTAThI, (HOPMYITHUPOBATH BHIBO/IHI;

° IPOBOJUTH ITPU HEOOXOUMOCTH CEPUIO MPSIMbBIX U3MEPEHUH, OTpeesis
CpelHee 3HaueHue H3MepsieMOoN BelU4YMHBI ((hOKYCHOE pacCcTOsiHHE coOuparoien
JIUH3BI1); 000CHOBBIBAThH BRIOOP CIIOCO0A M3MEPEHUS/U3MEPUTEIBHOTO MTPHUOOPa;

° IPOBOJUTH HCCIICIOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH C
HCTIOJL30BAaHUEM TMPSAMBIX HU3MEPEHUM (3aBUCUMOCTb IIyTH OT BpPEMEHU TIPHU
PAaBHOYCKOPEHHOM JIBMDKEHMM O€3 HaudallbHOW CKOPOCTH; TNepuojaa KojeOaHui
MaTeMaTUYECKOr0 MasTHUKA OT JIJIMHBI HUTH; 3aBUCUMOCTU YyTrja OTPAXKEHHUS CBETa
OT yIjla MaJeHusd W YyIjla MpeloMJIeHUs OT yria MNaJeHHs): IUIAaHUPOBATh
UCCJIEIOBAHNUE, CAMOCTOSITEIbBHO COOMpaTh YCTAHOBKY, (DUKCHUPOBATh pE3yJIbTaThl
MOJIYYCHHON 3aBUCUMOCTH (PU3NYECKUX BETUYHUH B BHUJIC TaOIUI] U TpaUKOB, AeiaTh
BBIBO/IbI IO pE3YJIbTaTaM UCCIIEI0BAHMUS;

° IPOBOJUTH KOCBEHHBbIC H3MEPEHHUS (HU3MUYECKUX BEIUYHH (CpeaHsis
CKOPOCTb W YCKOpPEHHE Tejla MpH PaBHOYCKOPEHHOM JIB)KEHHH, YCKOPEHHE
CBOOOJHOTO TMaJeHUsI, KECTKOCTh MPYXHUHBI, KOIPDUIMEHT TPEHUS CKOJBKEHUS,
MexaHu4eckasi paboTa U MOIIHOCTb, YAaCTOTA U MEPUOJI KOJIEOaHUH MaTeMaTUYeCKOTO
Y TIPY>KMHHOTO MAasTHUKOB, ONTHYECKAsI CHJIAa COOMpPAIOIIEH JTUH3bI, PaANOAKTUBHBIM
¢GOoH): TIAaHUPOBATH M3MEPEHHUS; COOUPATh OSKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJTHATh U3MEPEHUS, CIIeNys MPEIJIOKEHHOW WHCTPYKIMH; BBIYUCISTh 3HAYCHUE
BEJIMYMHBI W aHAJM3UPOBATh IOJYUYCHHBIE pPE3yJIbTaThl € Y4€TOM 3aJlaH- HOM
MIOTPEIHOCTHA U3MEPEHNUN;

° coONoaTh NpaBWiIa TEXHUKA O€30MacHOCTH TMpu  pabore ¢
1ab0paTOPHBIM 000PYAOBAHUEM;

° paznuyaTh OCHOBHBIE MPHU3HAKM M3YYCHHBIX (DU3MUECKUX MOJIe- JICH:
MaTepualibHasi TOYKa, aOCOJIOTHO TBEPIOE TEJNO, TOYEUHBIM MCTOYHUK CBETA, JIyY,
TOHKAs JIMH34, IJIAaHETapHasi MOJIeJIb aTOMa, HYKJIOHHAsI MOJI€JIb aTOMHOTO SIAPA;

° XapaKTepU30BaTh MPUHIMUIBL JIEUCTBUS HM3YyYEHHBIX MpUOOPOB U
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TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX ONHCAHMS (B TOM YHCIE: CIHIOMETD,
JATYUKU TOJIOKEHUS, pACCTOSIHUSA U YCKOPEHHS, paKeTa, 3XOJIOT, OYKH, INEPHUCKOII,
doToarnmapaT, ONTHYECKUE CBETOBO/IbI, CIEKTPOCKOI, JO3UMETP, kKamepa Buibcona),
HCIIOJIB3YS 3HAHUS O CBOMCTBaX (PM3NYECKUX SABICHUN M HEOOXOIUMBIEC (HU3HUECKUE
3aKOHOMEPHOCTH;

° UCIOJIb30BaTh  CXEMbl U CXEMaTU4YHbIE PUCYHKH  M3yUYEHHBIX
TEXHUYECKUX YCTPONCTB, U3MEPUTEIbHBIX TPHUOOPOB U TEXHOJOTMYECKHUX MPOLIECCOB
IpU pEIICHUH y4eOHO-TPAKTUYECKUX 3a/1ad; ONTUYECKHE CXEMBI JUIsl MOCTPOCHUS
M300paKEHUM B TIJIOCKOM 3€pKajie U COOUparoIIeH JIMH3E;

° MPUBOJUTh  MPUMEPHI/HAXOAUTh  HHPOpMAIMIO O  MpUMEpax
MPAKTUYECKOTO MCIOIb30BaHMS (DU3NYECKUX 3HAHUN B MOBCEAHEBHOMW KU3HU IS
oOecrieyeHuss 0€30MacCHOCTH TpPH OOpalIeHuu C NpUOOpaMu M TEXHUYECKUMU
yCTPOMCTBAMH, COXPAHEHHUS 3/0pOBbS M COOJIOACHHUS HOPM 3KOJOTHYECKOIO
NOBEJCHUS B OKPYXKAIOILEH CPEE;

° OCYUIECTBJISATh MOUCK MHPOPMALMHU (PU3HYECKOTO COJAEPKAHUSI B CETU
WNuTtepHeTr, caMocToATeNbHO (QOpMyIUpyss TOMCKOBBIN 3ampoc, HAXOJIWUTh IMYTH
OnpeaeneHusl JOCTOBEPHOCTH MOJYyYeHHOM HH(POpMAIMK HAa OCHOBE HMEIOIIMXCSA
3HAHUU U IONMOJIHUTEIbHBIX HCTOYHHUKOB,;

° UCIIOJIb30BaTh npu BBITIOJIHEHUU y4eOHBIX 3aIaHUM
HAay4YHO-NIOMYJISIPHYIO  JIUTEpaTypy  (HU3MYECKOro  ColepKaHHs, CIPABOYHBIC
Marepualbl, pecypchl ceth «MHTepHET»; BiIaAeTh MPUEMAMHU KOHCIEKTUPOBAHUS
TEKCTa, peoOpa3oBaHus UHPOPMALIMU U3 OJHOU 3HAKOBON CUCTEMBI B JIPYTYIO;

° co37aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE
nH(OpMAIIUU W3 HECKOJIBKUX HCTOYHHUKOB (PH3WYECKOTO COMEpKaHHs, MyOJIUIHO
NPEICTaBIATh PE3yJbTaThl MPOCKTHON MM MCCIEA0BATENLCKON JESTENIbHOCTH; MpHU
3TOM TPaMOTHO MCIIOJb30BAaTh W3YUYECHHBIM MOHSATUWHBIM ammapar u3y4aemMoro
paznena GU3NKA W COMPOBOXKAATH BBICTYIUICHHE TIpPE3CHTAIMENd C yd4EToM

0COOEHHOCTEN ayJuTOPUU CBEPCTHUKOB.
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CrnenuajbHble pe3yJbTaThl:
° BJIQJICHUE 3pPUTEIBHO-OCA3ATEIbHBIM CIOCOOOM  00cCnelnoBaHUus U
BOCIIPUATHS IIBETHBIX WJIM YEPHO-OENbIX (KOHTPACTHBIX) pelibeHbIX H300paKeHUI

(wIrocTpanui, CXeM, MAaKeTOB, YEPTEXHBIX PHUCYHKOB, TrpadukoB H T.II.).
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TEMATHYECKOE IINTAHUPOBAHME 110 ITPEIMETY «®PU3UKA»

8 kiacc (68 4.)

Temaruueckuii
010K, TeMa

OcHoBHOe co/iep:KaHue

OcHOBHBIE BUJIBI 1eATEJILHOCTH
00y4arouuxcs

Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKpPYsKaromero mupa (6 4.)

®usnka — Hayka | Ou3uka — Hayka o mpupoje. SBineHus npuponsl. PU3MUECKHE | ® BBIABICHHWE  pa3iMuUil  MEXIy  (QHU3UYECKUMH U
o mpupoje. (2 4.) | sBICHHUSA: MEXaHHYECKHE, TEIUIOBBIC, DJIEKTPUUYECKHE, MAarHUTHEIC, XUMHUYecKkUMHU npeBpateHusMu (MC — xumus);
CBETOBBIE, 3BYKOBBIE. .
® pacro3HaBaHUE M KJIacCUPHUKALMs (PU3HUECKUX SBICHUMI:
MEXAHUYECKUX, TEIUIOBBIX, EKTPUUYECKUX, MATHUTHBIX U
CBETOBBIX;
® HaOJIOJIEHUE C IOMOIIBI0 COXPAaHHBIX aHAJIU3aTOPOB U
onucaHue (PU3NYECKUX SIBICHUH.
dusznyeckue @dusnueckue BeNWUMHBL. V3MepeHue (GU3MUECKUX BEJIUYMH. | ® ONpEACICHUE IEHbl JIENEeHUS IIKalbl H3MEpPUTEIbHOIO
BEJIMYUHBI. (2 duznueckue npuOOpBHI. [TorpemHocTs U3MEpEHUil. npubopa, H3MepeHHe JHUHEWHBIX pa3MepoB Tel U
q.) MexnyHapoaHas CUCTEMA €AUHULL. MIPOMEXYTKOB BPEMEHH C YUETOM MOTPELTHOCTEN;
® u3MepeHre 00bEMa KHUIKOCTU U TBEPIOTO TENa;
® U3MEpEeHHE TEMIIepaTypbl INPU MOMOLIM KUIKOCTHOIO
TEPMOMETPA U AaTYUKA TEMIIEPATyphl;
® BBHINOJIHEHHE TBOPUECKUX 3aJaHHMM MO MOUCKY CIOCOOOB
W3MEpEHUsI HEKOTOPBhIX (PU3MUECKUX XapPaKTEePHUCTUK,
HampuMep: pa3MepoB  MajblX  O0BEKTOB  (BoJIOC,
MIPOBOJIOKA), YAanEHHBIX 00BEKTOB, OOJTBIITX
paccTOsSHUM, MaJIbIX TPOMEXKYTKOB BPEMEHH;
® 00CYXJeHHE TIpeIIaraeMbIX CITIOCO0O0B.
EcrectBenHoHay | Kak ¢u3uka u Opyrue e€cTeCTBEHHbIE HAayKM M3Y4alOT IPUPOJY. | ® BBIIBM)KEHUE THUIIOTE3, OOBSCHSIOIUX MPOCThIE SBICHMUS,
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YHBIA METOJ
mo3HaHwus. (2 4.)

EcrecTBeHHO-HAayuHBI METO]I MIO3HAHUS: HAOIIOACHUE C TIOMOLIBIO
COXpaHHBIX AHAJIM3aTOPOB, IIOCTAHOBKA HAY4YHOI'O BOIpOCa,
BBIIBUKCHUE THUIOTE3, HKCHEPUMEHT TI0 TPOBEPKE THUIIOTES,
oObsicHeHue HabmogaeMoro sBieHusa. OmnucaHue (HU3NIECKUX
SIBJIEHUH C IIOMOIILIO MOJEIIEH.

HarpuMep: MOYeMYy OCTaHABJIMBACTCS JBUIKYIIEECS 110
TOPU3OHTAIILHON MOBEPXHOCTU TEJIO; MOYEMY B KaAPKYIO
IIOr0/1y B CBETJION OJIEkK/I€ MPOXJIaJAHEHN, YEM B TEMHOM;

IIPETIOKEHUE CIIOCOO0B IPOBEPKU TUIIOTES;

IPOBEJICHUE HCCIEAOBAaHUS [0 IPOBEpKE KaKOW-1nbo
THIOTE3bl, HAlpUMEp: JAIbHOCTh TMONETa  MIAPHKA,
NYLIEHHOTO TOPU30HTAJILHO, T€M OoJbllle, YeM OO0Jblle
BBICOTA ITyCKa;

MOCTPOCHUE MPOCTEHIINUX Mojenel (U3NUECKUX SIBICHUN
(B BHAE PHUCYHKOB, allUIMKalUi, pelnbeQHBIX PHUCYHKOB
WIH cXeMm), HaIpumep najicHue npeaMeTa;
IPSIMOJIMHENHOE paclpOCTPaHEHUE CBETA.

Pasnean 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOEHMH BelecTBa (5 4.)

Crpoenue
BemecTna. (1

q.)

ATOMBI M MOJEKyIbl, HX pa3sMmepbl. OTBITHL, JOKa3bIBAIOIINE
JIMCKPETHOE CTPOCHHE BELIECTBA.

® Ha6J'II-OI[eHI/Ie C TIOMOIIBKO COXPAHHBIX AHAJIU3ATOPOB U

UHTEpIpeTalns  ONbITOB,  CBUJAETEIBCTBYIOIIUX 00
aTOMHO-MOJIEKYJIIDHOM CTPOCHUU BEILECTBA: OIBITHI C
PacTBOPEHUEM PA3IMYHBIX BEUIECTB B BOJE;

OILIEHKa pa3MepOB aTOMOB U MOJIEKYJ C HCIOJIb30BAHUEM
dbortorpaduii, MOTydYEHHBIX Ha AaTOMHOM CHJIOBOM
Mukpockone (ACM), unu monenei;

OIpEACIICHUEC Pa3MEPOB MAJIBIX TECJI.

JBmxeHue

Hu
B3aMMOJIECHCTBH
€ YaCTHI]
BelecTna. (2

JIBmkenue yactull BemecTBa. CBsA3b CKOPOCTH JBUKEHHS YaCTHUII C
TEMIIepaTypou. bpoyHnoBckoe JIBUJKECHHUE. Huddysus.
B3aumoselicTBue 4acTHUI] BEIIECTBA: IPUTSHKEHNE U OTTAJIKMBAHUE.

HaOJII0/IeHWEe C TOMOIIBI0 COXPAHHBIX AaHAJIU3aTOPOB U
oOBbsicHEHHE OpOYHOBCKOTO  JBMKEHHS M  SBJICHUS

muddy3uy;

MPOBEJICHUE M OOBSCHEHUE OIBITOB MO HAOIIOICHUIO
TEIUIOBOTO PACIIMPEHUS T'a30B;
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MIPOBEJICHUE M OOBSICHEHHUE OTIBITOB 110 OOHAPYKEHUIO CUIT
MOJICKYJISIPHOTO MPUTSDKCHUS U OTTAJIKUBAHHUSL.

ArperaTHble
COCTOSIHUSI
BemiecTna. (2

9.)

ArperatHble COCTOSIHUS BEILECTBA: CTPOCHHE Ta30B, KUAKOCTEH U
TBEPABIX  (KPUCTAIUIMYECKUX)  Tel.  B3aumocBsIzp  Mexay
CBOMCTBAaMM BEIICCTB B Pa3HBIX arperaTHbIX COCTOSHHUSIX MU HX
ATOMHO-MOJICKYJISIPHBIM  cTpoeHHeM. (OCOOCHHOCTH —arperaTHbhIX
COCTOSTHUI BOJIBL.

onucaHue (C HCIOJIB30BAHUEM TMPOCTBHIX MOJIEIIECH)
OCHOBHBIX PAa3JIMYUMi B CTPOCHUHU Ta30B, XKUAKOCTECU U
TBEPJBIX TEIT;

00BSICHCHHE MAJION C)KMMAEMOCTH KHUIKOCTEH M TBEPIBIX
TeJ1, OOJIBIIION C)KMMAEeMOCTH Ta30B;

oObsicHEHHEe coxpaHeHHss (OpMBI TBEPABIX TEN U
TEKY4eCTH KHKOCTH;

IIPOBEICHUE OIBITOB, JOKAa3bIBAIOIIMX, YTO B TBEPAOM
COCTOSIHMM BOJBI YaCTULIBI HAXOIATCA B CPEJHEM JaJIblle
JpYyT OT JIpyra (IUIOTHOCTh MEHBLIE), YEM B KHUIKOM;

YCTAaHOBJICHHE B3aMMOCBSI3M MEXIYy OCOOCHHOCTSIMU
arperaTHbIX COCTOSIHUN BOJBI U CYIIECTBOBAHHEM BOJTHBIX
opraan3moB (MC — Guonorusi, reorpadus).

Paszgea 3. /[Buskenue u B3aumopeicreue teJa (21 4.)

Mexanunueckoe
nBwkeHue. (3

q.)

Mexanndeckoe JBWXEHHE. PaBHOMEpHOE U HEPaBHOMEPHOE
newkeHne. Ckopoctb. CpemHsisi CKOPOCTh TPH HEPaBHOMEPHOM
JIBWKEHUU. Pacy€T myTH U BpEMEHU JABUKECHUS.

HUCCICA0OBAHHUE PABHOMECPHOTO ABHMXKCHUSA U OIIPECACIICHUC
€TO IIPU3HAKOB,

Ha6JIIO,Z[eHI/IC C TIOMOIIBKO COXpPAHHBIX AHAJIN3AaTOPOB
HCPAaBHOMCPHOI'O ABMXKCHUA U OIIPCACICHUC CT'O OTJIMYUN
OT PaBHOMECPHOTO ABUKCHUA,

pelieHre 3ajad Ha OIpENesieHUEe IyTH, CKOPOCTH |
BPCMCHU PABHOMCPHOT'O JIBUKCHU,
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aHaM3 TpadUKOB 3aBUCUMOCTH TYTH U CKOPOCTH OT
BPEMEHH.

Huepuns,
Mmacca,
IJIOTHOCTG. (4

q.)

SBnenune wuHepuuu. 3akoH HHepuuu. B3aumopeicTBue Ten Kak
IIpUYMHA HM3MEHEHUs CKOPOCTH IBHKEHHMs Ten.Macca kak Mepa
uHepTHOCTH Tena. IlnmoTHocTs BemectBa. CBsA3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B elMHUIIe 00BbEMa BellleCTBa.

00BsICHEHHE u IIPOrHO3UPOBAaHUE SBJICHU,
0OyCIIOBJICHHBIX WHEpLMEN, HApUMEp: YTO MPOUCXOAUT
OpU TOPMOKEHUU WU PE3KOM MaHeBpe aBTOMOOWIIS,
[IOYEMY HEBO3MO)XHO MTHOBEHHO IpPEKPAaTUTh ABM)KEHUE
Ha BEJIOCUIIE/IE WIM CAMOKATE U T 1;

IIPOBEICHUE M AaHaJIU3 OIIBITOB, JEMOHCTPUPYIOLIHUX
M3MEHEHUE CKOPOCTH [JBWXKEHUs Tejla B pe3yJibTaTe
JICUCTBUA HA HETO JIPYTUX TEIT;

peleHue 3a1a4 Ha ONpe/e/ieHHe MacChl Teja, ero 00bEmMa
U IJIOTHOCTH;

IIPOBEJCHUE M AaHAIU3 OIIBITOB, JAEMOHCTPUPYIOLIUX
3aBUCUMOCTb HM3MEHEHUSI CKOPOCTH Tela OT €r0 MacChl
MPY B3aUMOJICHICTBUH TEIT,

HU3MECPCHHUEC MACCHI TCJIa pa3JIMYHBIMU CHOCOGaMI/I;

omnpejesieHue TUIOTHOCTH Tejla B pe3ysIbTaTe M3MEpPEHUs
€ro Maccel 1 00BéMA.

Cuia. Bune! cui.
(14 4.)

Cwta kak XapakTepucTHKa B3auMonaeucTBus tena. Cuiia ynpyroctu
n 3akoH ['yka. M3MepeHuwe cCuiabl ¢ MOMOILIBK JTHHAMOMETpA.
SlBnenue TATOTEHUS W cwia TsokecTH. Cuia TSHKECTH Ha JPYruX
manerax. Bec tena. HeBecomocth. CliokeHHE CUJT, HATPaBICHHBIX
1o ofHoM npsamoi. PaBHoaelcTBytomas cuin Cuna Tpenusi. TpeHue

HU3YyUCHUC BSaHMOHeﬁCTBHﬂ KaKk TPpUYMHBI H3MCHCHHA
CKOpPOCTH TEJIa UJIN €TI0 ,Z[e(bOpMaL[I/II/I;

ONMCAaHUE PEAIbHBIX CUTyalluid B3aWMMOJCHCTBHUS TENl C
IIOMOIIIBIO MOI[GJIGﬁ, B KOTOpBIX BBOAUTCS IIOHATHUC U
n300pakeHUE CHUIIBI;
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CKOJIBXKCHHA U TPECHHUEC ITOKO. TpeHHe B IIpUPOAEC N TEXHUKE.

U3Yy4€HUE CHIIbI YIIPYTOCTH;

UCCIICIOBAaHUE  3aBHUCHUMOCTH  CHJIBI  YIIPYTOCTH  OT
YIUIMHEHUS PE3MHOBOTO IIHYpa WM TPYXKUHBI (C
MOCTpOCHHEM rpaduka);

aHaJIN3 NPAKTUYECKUX CUTyalUi, B KOTOPBIX MPOSBIIAETCS
JEICTBUE CUJIBI YIIPYTOCTH (YIPYrocTh Msdya, KPOCCOBOK,
BETOK JiepeBa U Jp.);

aHaJInu3 CI/ITyaLII/If/'I, CBsI3aHHBIX C ABJICHHUEM TATI'OTCHUS.
OObsicHeHHEe  OpOUTANBHOTO  ABMXKGHUSA IIJIAHET C
UCIIOJIb30BAHUEM SIBJICHUSI TATOTCHHS M 3aKOHA MHEPIIMU
(MC — actpoHomusi);

M3MEpeHHe Beca Tejla C IOMOIIBIO THHAMOMETPa;
000CHOBaHME 3TOT0 Croco0a N3MepeHus;
aHAJIN3 M MOJICIIUPOBAHNE SIBIICHHSI HEBECOMOCTH;

OKCIICPUMCHTAJIBHOC TMOJIYYCHUC IMpaBUJia CIOXKCHUSA CHUII,
HaITPpaBJICHHBIX BJOJIb OJTHOM IpsAMO;,

ONpeAeIICHUE BEIMYUHBI PABHOICHCTBYIOIIECH CHUIT;

W3y4YEHUE CWUJIBI TPEHUS CKOJIBKEHHMSI W CHIIBI TPEHUSs
TTOKOS;

HUCCICA0BAHNUE 3aBUCHUMOCTHU CUJIBI TPECHUA OT BECA TClia U
CBOICTB TPYIIUXCA HOBCpXHOCTCﬁ;

aHaJIN3 MPAKTUUECKUX CUTYAllMl, B KOTOPBIX MPOSIBISAETCS
NEHCTBUE CUJIBI TPEHUs, HCIOIB3YIOTCS CIOCOOBI €&
YMEHBUICHUSI WU YBEIWYEeHHUs (KaTaHWe Ha JIbDKax,
KOHBKAaX, TOPMOXXCHHE AaBTOMOOWJISI, HCIIOJIb30BaHUE
MOAIIMITHUKOB, JIaBaHUE BOJHBIX XUBOTHBIX U Jp.) (MC
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— Ouosorus);

pelieHre 3a/1a4 ¢ UCMHojiab30BaHUuEM (OpMyI Juisl pacyéra
CHUJIBI TSKECTH, CHJIBI YIIPYTOCTH, CUIIBI TPEHUSL.

Pasznen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTel U ra3os (21 4.)

JlaBiieHue. HaBnenne. CrocoObl yMEHBIICHHS MW YBEIWYEHUs JABJICHUSA. | ® aHAIM3 W OOBSICHEHHE OIBITOB MW  IPAKTUYCCKUX
[Tepenaua JlaBienne ra3za 3aBUCHMMOCTH JIaBJICHHS ra3a OT O0O0bEMa M CUTYaIlui, B KOTOPBIX MPOSIBIIICTCS CUJIA JaBJICHHUS,
ABIICHUS temneparypbl.  llepemaua  maBneHuss  TBEPABIMU  TeJamH,
N e o000CHOBaHHE CMOCOOOB YMEHBIICHUS U YBEIHUCHUS
TBEPABIMHU JKHAKOCTIMH UM razamMd. 3akoH Ilackamga. [laeBmarnueckue
JaBJICHHUS;
TeJlaMH, MAIIHHBL.
JKUIKOCTSIMU U ® U3yYCHHWE 3aBHCHMOCTH JaBJICHHS Tra3a OT O00bEMa u
razamu. (3 4.) TeMIIepaTyphbl;
® u3ydeHHe OCOOCHHOCTEH mepenauyu JaBieHHs TBEPIBIMU
TEJIaMU, XUIKOCTSIMH U Ta3aMHU;
e O00OCHOBaHHWE pE3yJIbTATOB OIBITOB OCOOCHHOCTSIMU
CTPOCHHS BEIIECTBA B TBEPIOM, )KHJIKOM M Ta3000pa3HOM
COCTOSHUSX;
® DOKCIEPUMEHTAIBHOE JOKa3aTeIbCTBO 3akoHa [lackais;
® pelleHHe 33/1a4 Ha pacuéT JaBJICHUS TBEPAOTO Tela.
JlaBienue 3aBUCHMOCTh JIaBIIEHUS JKUJIKOCTH OT TIIYOMHBI MOTPYKEHUS. ® JIiCCIIEIOBAHHE 3aBHCHUMOCTH JAaBJIEHHUS OKUIKOCTH OT
xuakocTu. (5 4.) | ['uapocratuuecknii  mapagokc. CooOmaroniecs:  COCYIbl. TTYOWHBI TIOTPYXEHUS U TIFIOTHOCTH KHUIAKOCTH;
['unpaBiryeckue MEXaHU3MBI.
® HaOJIOJICHUE C TIOMOIIBIO COXPAHHBIX AHAJIU3aTOPOB C
MTOMOIIBI0 COXPAHHBIX AHAJTU3aTOPOB M OOBICHCHHE
THIPOCTAaTHIECKOrO0  TapajoKkca Ha OCHOBE 3aKOHA
ITackans;
® 3y4YeHHE COOOMIAIONIUXCS COCYIOB;
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PEIICHUE 3a/]a4 Ha pacqéT JaBJICHUSA ) KUJKOCTH,

OOBSICHEHUE TPUHIUIA JCHCTBHS  THIPABIMYECKOTO
npecca;
aHamM3 W OOBSICHEHHWE TPAKTHYECKUX  CUTYaIid,

JEMOHCTPHUPYIOIIUX TPOSIBICHUE JIABICHUS XKUIKOCTH M
3akona [lackans, HarpuMep MPOIECCOB B OpraHU3Me MpH
riryookoBoaHOM HeIpsiHUH (MC — Guomnorus)

AtmocdepHoe
naBiieHue. (6 4.)

Atmochepa 3emsmm u  armochepHoe namieHue. [IpuuuHb
CYIIECTBOBaHMS BO3MYNIHONH 00004ku 3emin. OnbiT Toppuueriu
H3mepenue atMochepHOro AaBiicHHs. 3aBUCUMOCTh aTMOC(HEPHOTO
JIABJICHUS OT BBICOTHI HaJ ypoBHEM Mopsi. I[IpuOOpsI i U3MEpEHHs]
aTMoc(hepHOTro JaBJICHMS.

AKCTIICPUMEHTAIBHOE oOHapyxeHHe aTMoc(hepHOTO
JaBJICHUs AHAJIU3 B O0OBSICHEHNE ONBITOB U NMPAKTHYECKUX
CUTyallud, CBSI3aHHBIX C JeicTBHEM aTMOC(HEpHOro
JIaBJICHHS;

OOBSICHEHUE CYIIECTBOBAaHUS aTrMocdepbl Ha 3emie u
HEKOTOPBIX IJJaHEeTaX WM e€ OTCYTCTBUS Ha JPYTuX
rianetax u Jlyne (MC — reorpadusi, acTpoHOMUS);

OOBSICHEHHME HW3MEHEHHUs TIUIOTHOCTH aTtMocdepbl ¢
BBICOTOM M 3aBUCUMOCTH aTMOC(EPHOTO MIaBICHUS OT
BBICOTEI,

pCHICHUC 3a1a4 Ha pacqéT aTMOCQ)epHoro JaBJICHHAA,

U3yueHHe yCTpOHCTBa OapoMeTpa-aHepoua.

JeiicTBue

YKUJKOCTH U Ta3a
Ha IIOrpyKEHHOE
B HUX Teno. (7 4.)

JleiicTBHe JKUAKOCTM M Tra3a Ha IOIPY)KEHHOE B HHX TEJO.
BrrrankuBatomas (apxumenosa) cwia. 3akoH Apxumena [lnaBanue
ten. BoznyxomiaBanue.

9KCHEPUMEHTAIbHOE OOHAPYKEHUE AEUCTBUS KUIKOCTH U
rasa Ha OTpY>KEHHOE B HUX TEIO;

ONPEACIICHUE BBITAJIKUBAIOMIEH CHIIbI, JEHCTBYIOIIEH Ha
TEJI0, IOTPYKEHHOE B KUJIKOCTH;

MpOBeJIeHUE U OOCYKIEHUE OIBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTb BBITAJIKUBAIOIIEH CHJIBI, ACHCTBYIOLIEH HA
TEJIO B )KUJKOCTH, OT 00bEMA MOTPYKEHHOU B JKUJIKOCTb
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YHacCTH TC€Jia U OT INIOTHOCTH KHAKOCTH,

® lcCleI0BaHUE 3aBUCHUMOCTH Beca Tella B BOJIe OT 00béMa
MOIPYKEHHOU B JKUJIKOCTb YaCTH TEJIA;

® DpCIICHHUC 3aJa4 Ha NOPUMCHCHHUC 3aKOHa ApXI/IMeI[a u
YCJIOBUS TUIaBaAHUA TCII;

® KOHCTPYMpPOBaHHE apeoMeTpa WM KOHCTPYUPOBAHUE
JIOJKY U ollpesieNieHue €€ rpy30n0/bEMHOCTH.

Pasnen 5. Pa6ora u MmomHocTh. JHeprus (12 4.)

Pabora Mexanunueckas pabota. MOIIHOCTb. ® SKCIIEPUMEHTAILHOE OIPEeIIEHIEe MEXaHNIECKOH paboThI

MOIIHOCTb. (3 CWJIBI TSDKECTH NIPU MAJIEHUU Tela M CWJIbl TPEHUs NpHU

q.) PaBHOMEpPHOM IEpPEMELICHUH Teja MO T'OPU30HTAIBHON
MMOBEPXHOCTH;

® pacu€r MOULIHOCTH, pPAa3BUBAEMOW IIpU IMOABEME IO
JIECTHHIIE;

® pernieHHe 3a7a4 Ha pacyéT MEXaHHMYeCKoW paboThl U

MOIIIHOCTH.
HpOCTHe HpOCTHe MCXAaHU3MBI: pbIYar, 6J'IOI(, HakKJIOHHasAd IIJIOCKOCTh. | ® OIIPCACICHUEC BBIMIPBINIA B CUJIC ITPOCTHIX MEXaHNU3MOB Ha
MEXAaHU3MBEI. (5 HpaBI/IJ'IO PaBHOBECHA. OpuUMEpPC pbidara, HOABUKHOIO U HCIIOABUIKHOI'O 6J'IOKOB,
l{,) HaKJIOHHOH IIJIOCKOCTH,

Peryara. IlpumeHeHue mnpaBuiia paBHOBECHS phluara K OJIOKY
«3omoToe mipaBwiIo» MexaHukW. KIIJ[ mpocThIX MexXaHH3MOB. | ® HCCIIEIOBaHUE YCIOBUS PAaBHOBECHS pblUuara;

HpOCTBIe MCXaHHU3MBbI B GLITy U TexHuKe. Pbluaru B Teje 4elloBeKa. o
® 06Hapy}KCHI/IC CBOUCTB MMPOCTBIX MEXaHU3MOB B

pa3NUYHBIX ~ MHCTPYMEHTaX U  HPUCIOCOONICHUSX,
WCIIONIb3YEMBIX B OBITY U TEXHUKE, a TakKKe B JKUBBIX
opranuzmax (MC — Ouosorus);

® OKCIIEPHMEHTAILHOE J0Ka3aTeNbCTBO PaBEHCTBA padoT
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IIPY IPUMEHEHUHU MPOCTHIX MEXAHU3MOB;
onpeaeneHue KII/] HakIIOHHOM IOCKOCTH;

pelleHre 3a7ad Ha IPUMEHEHUE IIPAaBUJIa PaBHOBECHS
pbraara u Ha pacuét KIIJI

Mexanuyeckas
sHeprusl. (4 4.)

Kunernueckas u noreHumnanbHas 3Heprus. I[IpeBpamenue omgHOro
BHUJa MEXAHWYECKOM HSHEpPruuM B JApYrol. 3aKOH COXpPaHEHUS MU
WU3MEHEHUS DHEPTUU B MEXAHUKE.

JKCIEPUMEHTAIBHOE OmpeAcIIcHuE W3MEHEHUS
KMHETUYECKON M MOTEHUMAJIbHOW SHEPrUU Teja MpPH €ro
CKaThIBAHUH 110 HAKJIOHHOM INTIOCKOCTH;

Q)OpMYJ'II/IpOBaHI/Ie Ha OCHOBC HCCICOOBAaHHUsA 3aKOHAa
COXpPAaHCHUA MEXaHUYECKOM OHCPI'UH,

00CyX/IeHHE TPaHUIl TPUMEHUMOCTH 3aKOHA COXpaHEHUs
JHEpIuy;

pellleHne 3a1ad C UCIOJIb30BAHUEM 3aKOHA COXPaHEHUs
SHEPruu

PezepBHoe Bpems. (3 4.)

9 kaacc (68 4.)

Temarudecknii
0JI0K, TeMblI

OcHoBHOE coaepkaHue

OcHOBHBIE BU/IbI 1€SITEILHOCTH
o0yuarumuxcst

Paszgen 6. TensioBbie siBjieHus (32 4.)

Crpoenue u
CBOMCTBABEIIECTBA
(74)

Crpoenne BemecTBa. ONBITHI, JOKA3bIBAIOIINE ATOMHOE CTPOCHHE
BEIIECTBA. [€MIOBOE IBMYKEHHE aTOMOB M MOJIEKYJI. BpoyHOBCKOE
newkenne. Juddysus B raszax, >KHIKOCTSIX W TBEPABIX TeJax.
B3anmoneiicTBe  4acTWIl BelIEeCTBA. ArperaTHble  COCTOSTHHUS
BeliecTBa. Mojenu CTPOEHUs TBEPABIX TEJ, >KUAKOCTEW W Ta3oB.
OOBsicCHEHWE CBOWCTB Ta3oB, JKUIKOCTEH W TBEPABIX TEJI HA OCHOBE

® Ha6J'IIO,ZIeHI/Ie C IIOMOHIBIO COXPAaHHBIX AHAJIU3aTOPOB C

IIOMOIIIBIKO COXPAaHHBIX AHAJIMU3AaTOPOB MW HHTCpPIIpECTALIUA
OIIBITOB, CBUACTCILCTBYIOIIHUX 00 ATOMHO-MOJICKYJISIPHOM
CTPOCHHUHU BEHICCTBA: ONBITEI C PACTBOPCHUEM PaA3JIUYHBIX
BCIICCTB B BOJE,

® DPCIICHHC 3a1a4d 110 OUCHHBAHHWIO KOJIMYECTBA aTOMOB HUJIA
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MOJICKYJISIPHO-KMHETHYCCKUX HpeﬂCTaBHeHHﬁ.

MOJIEKYJI B €IMHHUIIC 00bEMA BEIIIECTBA;
OIICHKa YOEIUTEIBHOCTH 3TUX 000CHOBAHMUIA,

00bsCHEHUE OpOYHOBCKOTO  JIBHDKCHUS, SBIICHUSA
muddy3uy;

OOBSICHEHHE OCHOBHBIX pa3IMYMii B CTPOCHHH Ta30B,
JKUAKOCTEN U TBEPBIX TEN;

IPOBE/ICHUE OINbITOB 110 BBIPALIMBAHUIO KPHUCTAIIJIOB
IIOBaPEHHOM COJIM WIH Caxapa;

IpOBEIEHUE U OOBSICHEHHE OIBITOB, JEMOHCTPHPYIOIIUX
KAWIIAPHBIC ABJICHKS U SBICHUE CMaYUBaHUA;

OOBSCHEHHWE  pOJM  KAMWUISIPHBIX  SBICHUHA VIS
NOCTYIUIEHUsI BOJbl B opraHusm pacreHuit (MC —
Ouosorus);

Ha6J'IIOI[€HI/I€ C IOMOHIBIO COXPAaHHBIX AHAJIMU3aTOPOB C
MIOMOIIIBIKO COXPAaHHBIX aHAJIW3aTOpPOB, IIPOBCIACHUC U
OOBSACHEHHE OMNBLITOB IIO Ha6J'IIOI[eHI/IIO TCIIJIOBOTO
pacmrpeHus ra3osB, JKUIKOCTEN U TBép)IBIX TCII,

00BsICHEHUE COXpaHEHUsI 00bEMa TBEP/IBIX TeJ, TEKYUECTH
KHUAKOCTH (B TOM 4YHCIE, PAa3HUIBl B TEKYyYECTH MJIs
Pa3HbIX KHUAKOCTEHN), TaBICHUS ra3a;

MIPOBCACHUC OIIBITOB, ACMOHCTPHUPYIOHNIUX 3aBUCHMOCTDH
JaBJICHUA BO3yXa OT €ro 00BéMa u Harp€BaHusa WA
OXJIaXACHUA,

aHaJIn3 HpaKTI/I‘IeCKI/IX CI/ITyaI_II/II\/'I, CBs3aHHBIX coO
CBOWMCTBAaMH ra3o0B, KUJIKOCTEH U TBEPBIX TEII.
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TennoBbie
npoueccsl. (23

9.)

Temneparypa. CBsi3b TeMIEpaTypbl €O CKOPOCTBIO TEIUIOBOTO
nBUKeHUS dactuil.BHyTpeHHsss sHeprusi. CrmocoObl W3MEHEHUS
BHYTPEHHEI JHEpruM: TeIIoNepenadya U COBEpIICHHE pPadOThlI.
Buast TeIUIONEepe1auu: TEIJIONPOBOAHOCTb, KOHBEKIIUS,
n3nyyeHne.Koamyectso  TEmoTel.  YIENnbHAas  TEIIOEMKOCTH
BemecTBa. TemnooOMeH H TEIIOBOE paBHOBECHE. YpaBHEHHE
TerioBoro OanaHca.llnaBiaeHue u oTBepAeBaHNE KPUCTAINIMYECKUX
BEUIECTB. YJenbHas Temjaora IaBneHud. [lapooOpazoBanue u
koHJeHcauus. Mcnapenne  Kunenwe. VYaenbHas — temsora
napooOpa3oBaHus. 3aBUCHUMOCTh TEMIEPAaTypbl KWUIIEHUS OT
atMocepHoro naBieHus. BnaxxHocTh Bo3yxa. DHEprus TOILIMBA.
VYnenbHas Temnotra cropanus. I[IpuHIUNBL pabOTHl  TETIOBBIX
npurateneil. KIIJ| temnoBoro asurarens. TemaoBble IBUTATEIH U
3alllUTa OKPYXarolel cpelbl. 3aKOH COXPAaHEHMS U MPEBPALLECHUS
SHEPTUM B MEXAaHUUYECKHUX U TETJIOBBIX MPOIIECCax.

000CHOBaHKE IPABUII U3MEPEHUSI TEMIIEPATYPHI;

CPaBHEHHME PpA3JIMYHBIX CIOCOOOB M3MEpPEHHs M UIKall
TEeMIIepaTyphbl;

HaOJIOIEHUE C IOMOIIBbIO COXPaHHBIX AHAJIU3aTOPOB C
IIOMOIIIBI0 COXPAHHBIX AHAJIU3aTOPOB U OObBACHEHHE
OIBITOB, JEMOHCTPUPYIOIIMX H3MEHEHUE BHYTPEHHEN
SHEPrHU TeJla B pe3yjbTaTe TEIUIoNepenayd U pabdoThI
BHEIIHHUX CHUII;

Ha6J'II-OI[eHI/Ie C IMOMOHIIbKO COXpPAHHBIX AaHAJIU3aTOpPOB C
IIOMOIIbKO COXPAaHHBLIX AHAJIMU3ATOPOB H 00BsICHEHHE
OIIBITOB, O6CY)KI[CHI/IG MMPAKTUICCKUX CHTyaHHﬁ,
ACMOHCTPUPYIOIIUX PA3JIMYHBIC BHUAbI TCIUIOIICpEAavn:
TCIIOMPOBOJHOCTE, KOHBCKIIHUIO, U3JTYYCHHE,

HCCTIEIOBAaHUE SBJICHHS TEINIOOOMEHA TP CMEIIMBAHUH
XOJIOJTHOM Y TOpsiYei BOJBI,

HAOMIO/IEHUE C TIOMOIIBI0 COXPAHHBIX aHAIIM3aTOPOB
YCTaHOBJICHUS TEIJIOBOTO PAaBHOBECHUS MEXAY Tropsdyeil u
XOJIOJTHOM BOJION;

ompezneneHue  (M3MEpeHHE)  KOJNUYECTBA  TEIUIOTHI,
MOJTY4EHHOTO BOJOW TMPH TEIJI00OMEHE C HarpeThiM
METATUYECKUM [IUITUHAPOM;

ompeneneHue (M3MEpeHue) YIASIbHOW TEIUIOEMKOCTH
BEIIECTBA;

peuIeHUuC 3a7ia4, CBA3AHHBIX C BBIYMCIICHUCM KOJIMYCCTBA
TEIIOTHI U TEIIOEMKOCTHU npu T€HHOO6M€H€;

aHaJIM3  CUTyallud  MPaKTUYECKOTO0  HUCIOJIb30BaHUS
TEIUIOBBIX CBOMCTB BEIIECTB U MaTEpHallOB, HAIIPUMED, B
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LEeNsIX HEProcOepeKEHHS: TETLIION30JISALIHS,
sHeprocOeperaronife KphoIiu, TePMOaAKKYMYJISATOPHI U T 1,

HAOJIOZICHUE C TIOMOINBIO COXPaHHBIX AaHAJIU3aTOPOB
SIBJIECHUI UCNIAPEHUS U KOHECHCALINH;

UCCJICIOBAaHWE  TIpollecca  HMCHApeHHS  Pa3IuYHBIX
xuakocted.  OObsSCHEHHE  SIBIIGHUM  UCHApPEHUS U
KOHJICHCALIUW Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHHUS;

HaOJIIOZICHUE C IIOMOIIBI0 COXPAHHBIX aHAIU3aTOPOB U
oObsICHEHHE Tpolecca KUIEHHs, B TOM  YHUCIE
3aBUCHUMOCTH TEMIIEpATypbl KUIIEHUS OT JaBJICHMUS;

omnpezeneHue (M3MEpEeHUE) OTHOCUTEIBHON BIIAXKHOCTU
BO3/1yXa;

Ha6J'IIOI[€HI/I€ C TIIOMOIIBIKO COXpPaHHBIX AaHAJIMU3aTOPOB
mponecca IUIaBJICHHUA  KPUCTAUIMYCCKOro  BEIICCTBA,
HaIllpuMmep, JIbJa,

CpPaBHEHUE IIPOLIECCOB IIIABIECHUA KPUCTAIIIMYECKUX TEll
U pa3MATyeHus Ipy HarpeBaHUU aMOP(QHBIX TEI;

onpeneneHue (M3MepeHne) yaeIbHON TeIIOTH TIIaBICHUS
JbJIa

OOBsICHEHUE SIBJICHUI IUIABJIEHUS M KPUCTAJUIM3ALUN Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHUS;

peIICHUEC 3a7ia4, CBA3AHHBIX C BBIYUCIICHUCM KOJIMYCCTBA
TCIUIOTHEI B IpoHeccax TCIUIONCPpEaAadIn IPU IIaABJICHUN U
Kpuctajuii3daluuu, UCIIApCHUHU U KOHACHCAIIUU,

AQHAJIM3 CUTyallUld MPAKTUYECKOTO NMPUMEHEHHUs SIBICHUU
IJIABJICHUS M KPUCTAJUIM3ALMM, HAIPUMEP, IOJIy4EHHUE
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CBCPXYUCTBIX MaT€pUajIoB, COJICBasd I'pC€lika U Ip.;

aHaJIu3 pa6OTBI H OO0BICHEHHE IMpUHIUIIA ,Z[CI\/'ICTBI/IH
TCIIJIOBOI'O ABUTATCIIA,

BBIYMCIICHHE KOJIMYECTBA TEIUIOTHI, BBIACISAIOMIErOCs Mpu
CrOpaHUM Pa3InuHbIX BUAOB TormBa, 1 KIIJ[ nBuraresns;

oOcyxeHue 9KOJIOTMUYECKUX MOCJIEACTBUM
UCIIOJIb30BAaHUsl  JIBUraTesied BHYTPEHHErO CrOpaHus,
TEIJIOBBIX U Tunpodekrpoctaniuii (MC — skomorus,
XUMHUS).

Pazgen 7. diekTpuyeckne 1 MarHuTHbIe siBjieHud (35 4.)

DNeKTpuYEeCcKue
3apsibl.
3apsKeHHbIE
Tema M HX
B3aUMO/ICIICTBUE
(7))

SJIGKTpI/ISaI_[I/IH TCII. I[Ba poaa QJICKTPHUYCCKUX 3apsAa0B.
BzaumopeiictBue 3apAKCHHBIX TCII. 3akoH Ky.]'IOHa. aﬂeKTpI/I‘leCKOG
ITOJIC. HpI/IHI_[I/IH CYICPIO3UIHUU DJICKTPUICCKUX noxei. Hocurenu
SJICKTPHUICCKUX 3apA0B. 3HeMeHTapHLIfI 3HCKTpI/I‘leCKI/II>'I
3ap}I,I[.CTpOCHI/IC aToMma. HpOBO)IHI/IKI/I U JUSJICKTPUKHU. 3aKkoH
COXpPAaHCHUA IJICKTPUUCCKOr'o 3apsaa.

HaOJI0/IEHUE C TIOMOIIBI0 COXPAHHBIX aHAJIU3aTOPOB U
IIPOBEICHUE OIBITOB IO DJIEKTpU3ALUU TEJI IIpU
CONPUKOCHOBEHUH U UHAYKIIMEH;

HaAOMIO/IEHUE C TMOMOIIBI0 COXPAaHHBIX AHATU3aTOPOB U
00BsACHEHHE B3aNMOJICHCTBHSA OJTHOMMEHHO u
Pa3HOMMEHHO 3apsKEHHBIX TE;

00BsICHEHHE IIpUHIHUIIA JEHCTBUS QJICKTPOCKOIIA,

00BsICHEHHE SBIECHUN AIIEKTPU3ALUU npu
COIPUKOCHOBEHUH TN U HMHIYKIUEH C HCIOJb30BaHHEM
3HaHUH O HOCUTENAX DJICKTPUYECKHX 3apsijioB B
BEIIECTBE;

pacrno3HaBaHHe U OOBSICHEHHE SIBICHUU 3JEKTpHU3aIUH B
IIOBCEIHEBHOM KU3HY;

HaOJIOZCHNE C TMOMOINBIO COXPAHHBIX aHAJIN3aTOPOB H
OOBSICHEHHE  ONBITOB,  WJUIIOCTPUPYIOUIMX  3aKOH
COXPAHEHHUS IEKTPUYECKOTO 3apsA/a;
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Ha6JIIOI[€HI/I€ C TIIOMOIIBKO COXpPAaHHBIX AHAJIN3AaTOPOB
OIIBITOB 10 MOACIIMPOBAHUTIO CHUJIOBBIX JIMHUMN
QJICKTPHUYCCKOI'O I10JIA;

HUCCIENOBaHUE IEHCTBUS
MPOBOIHUKYU U JUDJICKTPUKHU.

QJIICKTPHUYECKOI'0 IIOJIA Ha

DnexTpuuecKu
TOK. (22 4.)

ONEKTpUYECKUH TOK. YCIOBHUS CYUIECTBOBAHUS 3JIEKTPUUECKOTO
TOKA. VICTOYHHMKM NOCTOSHHOIO TOKa. [IEHCTBHS 3JIEKTPUYECKOTO
TOKa (TEIUIOBOE, XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUNA TOK B
KUAKOCTAX M Ta3ax. Onekrpuueckas uenb. Cuna  TOKa.
Onexrpuueckoe HampspkeHue. CoONpOTHBIEHUE  MPOBOJHUKA.
VYienbHOE CONpOTUBIEHHE BellecTBAa. 3akoH OMa A ydacTka
nenu. [locnenoBarenbHOE M MapajUIeNIbHOE  COEIMHEHUE
poBOAHMKOB.PaboTa M MOIIHOCTH 3JEKTPUYECKOIO TOKA. 3aKOH
Jbxoyns—JleHna. DIeKTponpoBoKa U MOTPEOUTENTH IIEKTPHUIECKOM
sHepruu B ObITy. KopoTkoe 3amblkaHue.

HAOJIOZCHWE C IIOMOINBIO COXPAHHBIX aHAJIN3aTOPOB
pa3IMYHBIX BHUJOB JCUCTBUS BJIEKTPHUYECKOIO TOKa H
0oOHapy)XeHHE ASTUX BHJIOB JICUCTBUS B ITOBCEIHEBHOMU
KU3HH;

cOOpKa M HCHBITAHUE SJICKTPUYCCKOM ICH MOCTOSIHHOIO
TOKa;

H3MCPCHHUC CUJIBI TOKA aMIICPMETPOM;
N3MCPCHUC DJICKTPUYCCKOI'O HAIIPSKCHUA BOJIBTMCTPOM;

IMPOBCACHUC U 00BsICHEHHE OIIBITOB, ACMOHCTPHUPYIOIINUX
3aBUCHUMOCTb QJICKTPHUYCCKOTO COIIPOTUBJICHUA
IMpOBOAHUKA OT €ro JIWHBI, IUJIomaAn MTOICpECYHOIO
CCUCHUS U MaTCpUalia;

HCCIIEIOBaHNE 3aBUCUMOCTH CHJIbI TOKA, MPOTEKAIOIEro
yepe3 pe3UCTOp, OT COINPOTUBIEHUS pe3ucTopa u
HaIpsDKEHUS Ha PE3UCTOPE;

IIpOBEpPKa npaBujia CJIOXKCHHUA HaHpH)KeHI/Iﬁ npu
mOoCICA0BATCIIBHOM COCAMHCHNH ABYX PE3UCTOPOB,

MpOBEpKa TpaBuja IS CWIbl TOKa TPH MapauieIbHOM
COEIMHEHUH PE3UCTOPOB;

aHaJIu3 CI/ITyaI_II/Iﬁ NOCJICAOBATCIIbHOTO U MAapaJIJICIIBHOT'O
COCAUHCHUA MPOBOAHUKOB B JOMAIIHHUX S3JICKTPUYCCKUX
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CeTsX;

pelieHue 3aa4 ¢ UCIoab30BaHueM 3akoHa Oma u popMyi
pacuéra AIEKTPUIECKOTO COTIPOTHUBIICHUS npu
MOCJICIOBATEIbHOM W TapaJIeIbHOM  COSAMHEHUH
MIPOBOJIHUKOB;

OIpe/ICTICHUE paboTsI NEKTPUUECKOTO TOKa,
IPOTEKAOIIETO Yepe3 Pe3UCTOp;

ONpEAENEHUE  MOIIHOCTH  DJJEKTPUUECKOrO0  TOKa,
BBIJICIISIEMON HAa PE3UCTOPE;

VICCIIEJOBAHUE 3aBUCUMOCTH CHJIbI TOKA 4€pe3 JIAMIIOUKY
OT HANPSKEHUS HA HEW;

onpeaenenue KII/l Harpesarens;

UCCIIEJIOBaHUE MPEeoOpa3OBaHUS HHEPTUU TMPHU TMOABEME
rpy3a 3JIEKTPOJIBUraTENIEM;

OOBSCHEHHE yCTPOICTBA U  MPUHIHNA  JCUCTBUS
JIOMAITHUX AJIEKTPOHArpeBaTeIbHBIX TPUOOPOB;

00BsICHEHUE MPUYMH KOPOTKOI'O 3aMbIKaHWUSA U MPUHLUIA
JIEHCTBHUS TUIABKUX MPEIOXPAHUTEIIEH;

pelIeHre 3a7ad ¢ MCIOJb30BaHUEM 3akoHa J[xkoyis-
Jlenua;

Ha6J'IIO,ZIeHI/Ie C TIIOMOIIBIKO COXpPaHHBIX AHAJIMU3aTOPOB
BO3HUKHOBCHUA DJICKTPUICCKOI'O TOKA B J KUJAKOCTH.
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MarauTHbIe
sBiieHus. (6 4.)

ITocTosHHBIE MarHuThl. B3anmMoaeHCTBHE ITOCTOSTHHBIX MArHHUTOB.
MaruutHoe moie. MarHuTHoe Iojie 3eMJIM M €r0 3HAauYCHHE It
3emsie. OmbiT  Opcrega. MarautHoe — mosie
ANEKTPUYECKOTO TOKA. [IpuMEHEHUE 3JIEKTPOMAarHuTOB B TEXHUKE.
JlelicTBue€  MAarHMUTHOrO TOJII HA MPOBOJHHK C  TOKOM.
DIIEeKTPOABUTATEIb IIOCTOSIHHOTO TOKa. Hcmonbs3oBaHue
3JIEKTPOJIBUTATENIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

KHU3HHU Ha

HUCCICIOBAaHUEC MAarHUTHOI'O BSaHMOHeﬁCTBI/ISI IIOCTOAHHBIX
MarHuToOB;

W3Y4YEHHE MArHUTHOTO MOJISI TTOCTOSHHBIX MAarHUTOB IPHU
X O0BEIMHEHUU U Pa3/ICIICHUH;

IMPOBEACHHUEC OIIBITOB IO BU3yalIM3allU I1OJIA IIOCTOAHHBIX
MarHuToOB;

N3YUYCHUC SBJICHUA HaMAaIrHU4YMBAaHU BCILICCTBA,

UCCIIeIOBaHUE JIeMCTBUS  JIEKTPUUECKOrO0 TOKa Ha
MarHUTHYIO CTPEJIKY;

IMPOBCACHHUEC OIIbITOB, ACMOHCTPUPYIOIIUX 3aBUCUMOCTDH
CHIJIbI BSaHMOHefICTBHﬂ KaTymikyu ¢ TOKOM W Maroura OT
CHUJIbIl 1 HAIIPABJICHUA TOKA B KATYIIKEC,

aHanu3 CUTyalun [IPAaKTHUYECKOTO IIPUMEHEHUs
3JIEKTPOMAarHUTOB (B OBITOBBIX TEXHUYECKUX
yCTPOMCTBAX, MPOMBIIUIEHHOCTH, MEAUILIMHE);

M3y4YeHUe NEUCTBUSI MArHUTHOTO TIOJIsi Ha MPOBOJHUK C
TOKOM;

H3y4YeHUe JENUCTBUS dJIEKTPOIBUTATENS;
n3mepenue KII/I anekTpoaBuraTenbHON yCTaHOBKHY,

pacmo3HaBaHME€ U aHaIM3 pPa3jIMYHBIX TNPUMEHEHH
ANEKTPOABUraTeNel (TpaHCHOPT, OBITOBBIE YCTPOMCTBA U

ap.).

PeszepBHoe Bpems (3 4.)
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10 xaacc (102 4.)

TemaTnueckui OcHoBHbBIE BU/bI 1eSIT€IbHOCTH
OcHoOBHOE co/lep:KaHue
010K, TeMa 00y4arouuxcs
Paznen 8. Mexannueckue siBjaeHus (40 4.)
Mexanuueckoe Mexanunueckoe ABmkeHue.MarepuanbHast Touka.Cuctema orcuéra. | ® aHanu3 W OOCYXKJAEGHHE  PA3IUYHBIX  [PUMEPOB
JBUKEHUE U OTHOCUTENBHOCTH MEXaHUYECKOT O nBuxeHus. PaBHoMepHOe MEXaHUYECKOTO ABUKECHUS;
CIIOCOOBI €T0 NpsIMOJIMHEMHOE  JBMKeHHE. HepaBHOMEpHOE MNpAMOIMHENHHOE
e oO0CyXIeHHe TpaHMI] PUMEHUMOCTHU MoJeNn
ormucanus. (10 4.) | aBwkenune. CpeHAS U MTHOBEHHAs CKOPOCTh TeJia NIPH HEPaBHO-
«MarepualibHasi TOUKa»;
MEPHOM JBUKEHHUU. Y CKOPEHHE. PaBHOycKOpeHHOE
npAMoiuHennoe  aswkenue.  Cpobomnoe  maneHue.OUBITHI | @  OnMCaHME MEXAHUYECKOTO  JBIDKEHHS  Pa3sIMYHBIMU
lanunes.PaBHoMepHOE ABMKEHHE MO OKpyx’HOCTU. I[lepuon wu cniocobamu (ypaBHEHUE, TabIUIA, TpaduK);
4acToTa oOpamenus.JIunerinas u yriaoBas CKOPOCTH. .
® aHaIN3 KU3HEHHBIX CHUTYyallUil, B KOTOPBIX IMPOSBIAETCS
LlenTpocTpeMUTENBHOE YCKOPEHHE. yard, P p
OTHOCHUTENIbHOCTh MEXaHUUECKOIO ABM)KCHUS,
® Ha0IIOJIeHHEe C TOMOUIbI0 COXPaHHBIX AaHaJIM3aTOPOB
MEXAHUUYECKOTO JBWKCHMS Tella OTHOCHUTEIBHO Pa3HBIX
TE€Jl OTCYETA;
® CpaBHEHHE ITyTEH U TPACKTOPHI ABUKEHUSA OJHOTO U TOIO
K€ TeJla OTHOCUTEIILHO PA3HBIX TEJl OTCUETA;
e aHanu3 Tekcra ['anuies 00 OTHOCUTENBHOCTH JIBUKEHUS;
BBITIOJTHEHUE 33/1aHUI TI0 TEKCTY (CMBICIIOBOE UTEHHUE);
® ompeneNeHrne CpeaHel CKOPOCTH CKOJIBKEHHS OpycKa UiTh
JBUKEHMS IIApHUKa 110 HAKIIOHHOW IIJI0CKOCTH;
® aHamM3 M OOCYXIEHHE CHOCOOOB MPHUOTKEHHOTO
orpeziesieHUs: MTHOBEHHOM CKOPOCTH;
® OnpeleNeHne CKOPOCTH  PaBHOMEPHOIO  JBHYKEHUS
(mapuka B KHAKOCTH, MOJEIH  DIEKTPHUUECKOTO
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ABTOMOOWJIS U T. 11.);

ONpeAciCHue  IyTH, [POWJIECHHOTO  3a  JaHHBIX
MPOMEXKYTOK BPEMEHHM, U CKOPOCTH Tejla Mo rpaduxy
3aBUCMMOCTM  IIyTM  PaBHOMEPHOIO  JBUXKEHHUS  OT
BPEMEHU;

0o0CyXJIeHUe  BO3MOXKHBIX  IPHHIUIOB  JICHCTBHS
PUOOPOB, U3MEPSIOIIUX CKOPOCTD (CITUIOMETPOB);

BBIYMCJICHUE MYTH U CKOPOCTH MPH PaBHOYCKOPEHHOM
NPSIMOJIMHEMHOM JIBUKEHUHU TEJa;

OIpeJieJIeHUe IPOIIEHHOTO yTH U YCKOPEHUS ABHKCHUS
Tena o rpaduxky 3aBHCUMOCTH CKOpPOCTH
PABHOYCKOPEHHOT'O MPSAMOJIMHEHHOr0 ABMKEHHsS Teja OT
BpEMEHU;

OIIpPEJICJIEHUE YCKOPEHHs Tela IPH PABHOYCKOPEHHOM
JBUKEHHUHM 110 HAKIIOHHOMN IIJIOCKOCTH;

U3MEpeHHe TMepHofa W YacTOThl OOpalieHus Tela To
OKPY>KHOCTH;

orpeziesieHue CKOPOCTH PaBHOMEPHOTO JIBUKEHUS TeJa 10
OKPY>KHOCTH;

pelleHre 3aJad  Ha ONpPEACICHUE KUHEMaTHYECKUX
XapaKTEPUCTUK MEXAHUYECKOTIO JABMKECHHUS Pa3IUUYHBIX
BHUJIOB;

pacro3HaBaHUE U TPHUOTMKEHHOE ONMUCAHWE PA3TMYHBIX
BHUJ0B MCXAHHUYCCKOI'O ABUXCHUA B Hpnpone U TCXHUKC
(ma mpumepax CBOOOAHO TANAIOIMIUX TeEN, JABHKCHUS
KUBOTHBIX, HEOECHBIX TEJ, TPAHCIIOPTHBIX CPEJICTB U JIp.).
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BzaumopeiicTBue
ten. (20 4.)

IIepBbit 3akoH Herotona. Bropon 3akon Herorona. Tperuit 3akoH
Herotona. Ilpunuun cynepno3uuuu cwi.Cuia ynpyrocTd. 3akoH
I'yka. Cuna TpeHus: cuia TpeHUs CKOJIbKEHMS, CUjla TPEHUS TIOKOs,
npyrue Buabl TpeHus.Cuina TSKECTM M 3aKOH BCEMHUPHOIO
TATOTCHUSA. YCKOpEHHE CBOOOJHOrO majieHus. [IBM)KeHUE IUTaHeT
Bokpyr Cosnua. IlepBas kocmuueckas ckopocTs. HeBecomocTh u
neperpy3ku. PaBHoBecue MarepuHallbHOM TOYKU. AOCOIHOTHO
TBEpAOE Teno. PaBHOBecue TBEPIOro Tena C 3aKPEIIEHHOW OChIO
BpaieHus. MoMmeHT cuibl. LleHTp TsbxecTH.

Ha6JHOI[eHI/I€ C TIOMOIIBKO COXpPAaHHBIX AHAJIMU3ATOPOB U
O6CY)KHCHI/I€ OIIBITOB C JABWXKCHUCM TCJ1a npu
YMCHBIICHUHN BJIMAHUA HOPYIrux TCJI, MNPCIATCTBYHOIINUX
JABUXKCHUIO,

aHanu3 Tekcra [ammies ¢ oONMCaHUEM MBICIEHHOIO
9KCIIEPUMEHTa, OOOCHOBBIBAIOIIIETO 3aKOH HWHEPIHH;
BBHITIOJIHEHHE 3aJaHUH 0 TEKCTY (CMBICIIOBOE YTCHHE);

O6CY)KIICHI/I€ BO3MOXHOCTH BBIITIOJIHCHUS 3aKOHA WHEPLIUU
B PA3JIMYHBIX CUCTEMAX OTC‘léTa;

Ha6J'II-OI[eHI/Ie C IIOMOIIbIO COXPAaHHBIX AaHAJIMU3aTOPOB U
O6CY)I(I[6HI/IG MCXaHUYCCKUX HBHGHHﬁ, MMpOUCXOAIUX B
cucteme otcuéra «Temexkay» IIpu eé PaBHOMCPpHOM H
YCKOPECHHOM ABHUKCHUH OTHOCHUTCIBHO KaOuHeTa (bI/ISI/IKI/I;

JICUCTBUSA C BEKTOPAMHU CHWJI: BBINOJHEHUE 3aJaHUN IO
CJIO’KEHUIO U BBIYMTAHUIO BEKTOPOB;

HAOJIOZICHHE C ITOMOINBIO COXPAHHBIX aHAJIN3aTOPOB
W/WIM  TPOBEJACHUE  OMNBITOB,  JEMOHCTPHPYIOIINX
3aBHCUMOCTh YCKOPEHHS Tejla OT MPHIOKEHHOH K HEeMy
CUJIBI ¥ MACChI TEJIA;

aHali3 U OOBJACHEHHE SABIICHHUH C HCIOJB30BAHHEM
BTOpPOI'O 3aKOHA HBIOTOH&;

pemicHue 3aJad C HUCIHOJb30BAHUECM BTOPOro 3aKOHa
Hrrotona n IpaBHJjia CJIIOKCHHUA CHIT;

OIIPEACIICHUE KECTKOCTH IIPYKUHBI,

aHalM3 CUTyalluid, B KOTOPBIX HAOJIOMAIOTCS YIpYTrHe
nedopmaruu, W HX OOBSCHEHHWE C MCIOJIb30BAHUEM
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3akoHa ['yk;
pelIeHre 3a1a4 ¢ UCIOJIb30BaHueM 3akoHa ['yka;

WCCJICIOBAHKE 3aBUCUMOCTH CHUJIbI TPEHHSI CKOJIBKECHHSI OT
CWJIBI HOpMaJIbHOTO AaBieHus. OOCyXaeHHe pe3ybTaToB
HCCIICIOBAHUS;

OIIpCACIICHUC KOB(b(i)I/H_II/ICHTa TPCHUS CKOJIbKCHHA,
N3MCPCHUC CUJIbI TPCHUS ITOKOS

peleHne 3agad ¢ UCIOJIb30BaHUEM (OPMYIIBI ISl CHIIBI
TPEHUS CKOJIbKEHUS;

aHalIu3 JBWJKEHUSA TeJI TOJBKO IO JCHCTBHUEM CHIIBI
TSXKECTH — CBOOOIHOrO MaJeHus;

OOBSICHEHHE HE3aBUCUMOCTH YCKOpPEHUS CBOOOIHOTO
TaJIeHUs OT MacChl Tea;

OLICHKa BEJIMYMHBI CWJIBI TSITOTEHMS, JIEHCTBYIOIEH
MEXIy ABYMS TeldaMH (IS pa3HbIX Macc);

aHalM3 JBMO)KEHUS HEOECHBIX TeN MOJ ACWCTBUEM CHIIbI
TATOTEHHUs  (C  HUCMOJNb30BAHUEM  JIOMOJIHUTEIBHBIX
HMCTOYHUKOB HH(OpMAIIUN);

pemICHUE 3aJa4 C HCIOJb30BAHUEM 3aKOHAa BCEMHUPHOTO
TATOTCHUA U q)OpMy'J'IBI JJIsA pacqéTa CHIJIBI TAXKCCTH,

aHAJIU3  OpPUTHMHAJIBHOIO  TEKCTa,  OMNMCHIBAOLIETO
MIPOSABJIEHUS 3aKOHA BCEMUPHOTO TATOTEHMSI; BBIIIOJHEHNE
3a/laHui MO TEKCTY (CMBICIOBOE YTEHHUE);

Ha6J'IIOI[CHI/IC C IIOMOIIBIKO COXpPaHHBIX AHAJIMU3aTOPOB U
O6CY)KI[CHI/I€ OIIBITOB II0 HU3MCHCHHUIO BECa TCJa IIpH
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YCKOPECHHOM ABHXXCHUU,

aHaJIn3 YCJIOBI/Iﬁ BO3HHMKHOBCHU HEBCCOMOCTH u

NIEepErpy3KHu;

pelLlIeHKE 3a/1a4 Ha ONIPE/ACIICHUE Beca Tela B Pa3IUYHbIX
YCJIOBUSX;

aHaJIW3 CWI, JEHCTBYIOIIMX Ha TEJIO, IOKOAILIEecs Ha
OTI0pE;

OIPCACIICHUC LNCHTPA TAKCCTU pa3JINYHbIX TCII.

3aKOHBI
COXPaHCHUH.

9.)

(10

Nmnynec Tena. M3meHenwe ummynbca. MMmynbc cuibl. 3akoH
COXpaHEHUs umnyiabca. PeakTuBHOE ABMKEHME. MexaHudeckas
pabora m MomHOCTh. PaboTa chi TSKECTH, YIPYrOCTH, TPEHUS.
Cs3p  sHepruu u  pabotellloTeHnmanbHas sHeprus Tena,
MOJHATOTO HaJ MOBEPXHOCThIO 3emuin. [loTeHunmanbHas sHeprus

ckarol  npyxuHbl.KmHernueckas — sHeprus.  Teopema o
KMHETUYECKOM JHEepruu. 3aKOH COXpAaHEHHs MeEeXaHM4YeCKOM
SHEPTHH.

HaOJIIOZICHUE C IIOMOIIBI0 COXPAHHBIX aHAIU3aTOPOB U
00CY)XJIEHHE OIbITOB, JAEMOHCTPUPYIOLIUX Mepeaady
UMIyJbCca MPU B3aUMOJEUCTBUHU TeJl, 3aKOH COXpPaHEHUs
UMIylbca MpH aOCONIOTHO YHOPYIrOM M HEYNpyrom
B3aMMOJCHCTBUH TE,

aHAIN3  CHUTyallMH B  OKpYXawoIled JKU3HHM C
HCIIOJIb30BAHUEM 3aKOHA COXPAHEHHUS UMITYJIbCA;

pacro3HaBaHUE SIBIICHUS PEAKTUBHOIO JIBUKCHHUS B
npupoje u texuuke (MC — Ouonorus);

IIPUMEHEHHUE 3aKOHA COXPaHEHMsI MMITyJbca Ul pacuéra
pe3yJIbTaTOB  B3aUMOJEHCTBUSA Ten (HAa IpUMeEpax
HEyNpyroro B3aMMOECHCTBHS, YHNPYroro IEHTPaIbHOIO
B3aUMOJEICTBUS JABYX OJMHAKOBBIX TEJI, OJHO U3
KOTOPBIX HEMOJIBUYKHO);

pemICHUE 3aaa4 C HCIOJIB30BAHHUEM 3aKOHA COXpPAaHCHUA
HUMITYJIbCA;

orpenenieHue padoThl CHJIBI YHOPYTOCTH TPH MOIBEME
rpy3a ¢ UCIOJBb30BAaHUEM HEMOABWKHOIO U IOJBHKHOIO
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0JI0KOB;
U3MEPCHHUE MOIIHOCTH;

U3MEpeHUE HOTCHIIUATBHOM
nehOpMUPOBAHHON MPYKUHBI;

SHEPTrUuu yIIpYyTO

HU3MCPCHUC KHHETHICCKOU OHCprunM TCjla IO MJJIHUHC
TOPMO3HOT'O ITYTH,

OKCIICPUMCHTAJIBHOC CpPaBHCHHUC HU3MCHCHUA
MOTCHUUAILHON U KWHETHYECKOU 3Hepl“HI>i TCJIa IIpH
JIBIKCHHUH 110 HAKIIOHHOM IIJIOCKOCTH,

OKCIICPUMCHTAJIbHAA IIPOBEPKa  3aKOHa COXpaHCHUA
MEXaHUYeCKOH OHCPI'MH IIpU CBO6OI[HOM IHaaCcHNu,

IIPUMEHEHNE 3aKOHA COXPAHEHUS MEXAHUYECKOW dHEPIUU
JUI pacyé€ra NMOTEHUHMAJIbHOM M KUHETUYECKOW JHEPrui
TeJa;

peIICHUC 3aaa4 C HCIOJIb30BAHHWEM 3aKOHA COXpPAaHCHUA
MEXaHUYECKOH OHCPIUU.

Pa3zgen 9. Mexannueckue KojJe0anud u

BOJIHBI (15 4.)

MexaHndeckue
kojeOanus. (7 4.)

KonebarenpHoe JIBIDKEHUE. OcHOBHBIE XapaKTEPUCTHKU
KoJIeOaHWH: TEpHoJ,, 4YacToTa, aMIUIUTyda. MaremaThudecKui u
MPY’KWHHBIN MAasITHUKH. [IpeBpaienue JHEpruu npu
KOJIEOATEILHOM JIBIDKEHUN. 3aTyXaloIIne KOJIeOaHHUS.

Brinyxaennsie koaeOanus. Pezonanc.

HAONMIO/ICHNE C TIOMOINBIO COXPAHHBIX aHAJIM3aTOPOB
KojeOaHuil Moj JeWCTBUEM CHII TSDKECTU U YIPYTOCTH U
oOHapyXeHHe NOJ00HBIX KOJeOaHHH B OKpYKaloIeM
MUDE;

aHaJIU3 KoJieOaHUi Ipy3a Ha HUTU U Ha MPYKUHE;

OTIpeJieIeHue YacTOThl KOJIEOAHWH MaTeMaTH4ecKoro u
NIPY>KUHHOT'O MASITHUKOB;

Ha6J'IIOL[CHI/Ie C IIOMOIIBKO COXpPaHHBIX AHAJIMU3aTOPOB U
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00BsACHEHHE SBJICHUS pE30HaHCa;

HUCCICIOBAaHUC 3aBUCHUMOCTH nepuoaa KojcOaHui
MOABCUICHHOTO K HUTHU I'py3a OT AJIMHBI HUTH,

IpOBEpKa HE3aBUCHMOCTH IepHoJa KoyiebaHWil TIpys3a,
MOBEIICHHOTO K JIEHTE, OT MacChl Ipy3a;

HaOJIIOJIEHUE C TOMOIIBI0 COXPAHHBIX AHAIU3AaTOPOB U
00CYXJIEHHE OIIbITOB, JEMOHCTPUPYIOLUIMX 3aBUCUMOCTH
nepuoAa KojieOaHUM NpPYKUHHOTO MasiTHUKAa OT Macchl
Ipy3a 1 )KECTKOCTH NIPYKUHBI,

IIPUMCHCHUC MAaTEMAaTHYCCKOI'O nu MPpY>XUHHOT'O
MasATHHUKOB,

B KadecTBe MOJIEIEd [iId OIMCaHua KoyieOaHWi B
OKpYKarollleM MUpe;

peleHue 3a7a4, CBA3aHHbIX C BHIYMCICHUEM WU OLIEHKOU
4acTOTHI (Tepuoa) KojieOaHuu.

Mexanuueckue
BOJHBL. 3BYK. (8

q.)

CBoiicTBa MeXaHWYECKHWX BOJH. J[mmHA BOMHBI MexaHUYecKue
BOJIHBI B TBEPJOM TeJi€, CECMUYECKHE BOJHBI. 3BYK. [ POMKOCTH
3Byka W BbicoTa TOHAa. OTpaxkeHue 3Byka. HWMHbpasByk u
YIIbTPa3BYK.

oOHapyXeHHe M aHaJu3 BOJIHOBBIX SBJIIEHUU B
OKpY’KaroIlleM MUDE;

HAOJIOZICHHE C IIOMOINBI0O COXPAHHBIX aHAJIW3aTOPOB
pacrpocTpaHeHHsI MPOIOJIBHBIX U TOMEPEUHBIX BOJIH (HA
MOJIeNIi) ¥ OOHAapyXeHHe aHAIOTWYHBIX BHUJOB BOJIH B
npupoe (3ByK, BOJISIHbIE BOJIHBI);

BBIYMCIICHHE JUTMHBI BOJIHBI U CKOPOCTH PacCIpOCTpaHEHUS
3BYKOBBIX BOJIH;

OKCIICPUMCHTAJIIBHOC  OMPCACIICHUC T'paHUIl YaCTOTHI
CJIBIIINMBIX 3BYKOBBIX KOJ'Ie6aHl/If/'I;

Ha6J'IIO,Z[CHI/Ie C TIIOMOIIBIKO COXpPaHHBIX AHAJIN3aTOPOB
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3aBUCHUMOCTH BBICOTHI 3ByKa OT 4acTOThI (B TOM YHCIIE C
HCIIOIb30BAHUEM MY3BbIKAJIBHBIX UHCTPYMEHTOB)
HaGmroeHne ¢ MOMOIIBIO COXPAHHBIX aHAIU3aTOPOB U
00BsICHEHUE SBJICHHSI aKyCTUYECKOI'O PE30HAHCA;

aHaJIn3 OpUTHHAIILHOTO  TEKCTa, MOCBSIIEHHOTO
UCIIONb30BAaHUIO 3BYKa (WM YJIbTpa3ByKa) B TEXHUKE
(oxomokamusi, yABTPa3BYK B MEAMIMHE H  JIp.);
BBITIOJIHEHHE 3aJaHUH 110 TEKCTY (CMBICIIOBOE UTEHHUE).

Paznen 10. DiaekTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI (10 4.)

DIeKTpOMarHuTH
oe noJse u
AIEKTPOMArHUTH
bI€ BOJIHEIL. (6 4.)

DNeKTpOMarHuTHOE Iojie. JJEKTpPOMarHuTHble BoOJIHBL.CBOICTBa
ANEKTPOMAarHuTHeIX BoyiH. Illkama 2JIEKTPOMAarHUTHBIX BOJIH.
Hcnonb30BaHne 3JIEKTPOMAarHUTHBIX BOJH JUIsI COTOBOM CBSI3M.
OnekTpomMarHuTHas mpupoga cera. CkopocTh cBera. BoiHOBBIE
CBONCTBA CBETA.

MIOCTPOCHUE paccykJIeHH, 000CHOBBIBAIOIIIUX
B3aUMOCBSI3b JJIEKTPUUECKOTO U MAarHUTHOTO TMOJIEH;

OKCIICPUMCHTAJIBHOC HN3YUCHUC CBOICTB
ANEKTPOMArHUTHBIX BOJMH (B TOM YHCIE C IOMOIIBIO
MOOWIBHOTO TenedoHa);

QHAJIN3  PEHTITCHOBCKMX  CHMMKOB  YEJIOBEYECKOIO
OpraHu3Ma;

aHalIu3 TEKCTOB, OIMIKCBIBAKOIINX IMPOABJICHUA
OJICKTPOMAaroHuTHOr0O HM3JIy4€HHUA B TMPUPOJIC: KUBBIC
OpPTaHU3MBI, W3IIy4eHHs] HEOeCHBIX Tell (CMBICIOBOE
YTEHHE);

pacnio3HaBaHUC W aHAJIUM3  PA3JIMIHBIX HpI/IMCHCHI/Iﬁ
OJICKTPOMAarHuTHBIX BOJIH B TEXHUKCE,

pelIeHre 3a1a4 ¢ UCIOJIb30BaHUEM (DOPMYIT JIJIsl CKOPOCTH
ANEKTPOMArHUTHBIX BOJH, JUIMHBI BOJHBI M YacTOTHI
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CBCTaA.

DJIEKTPOMAarHuTH
as wHayKius. (4

9.)

OnbiTel  ®apaned. SIBiaeHUE DJIEKTPOMArHUTHOM  MHAYKIWH.
[IpaBuno Jlenna. Dnektporeneparop. CrmocoObl  MOSyYEeHHS
AIEKTPUYECKON SHEPruu. DJICKTPOCTAHIIMH HAa BO300OHOBIISIEMBIX
HMCTOYHHUKAX YHEPTHUU.

OIIBIThI IIO HCCJICOAOBAHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ
WHAYKOHUHK: HCCIICA0BAHUC W3MCHEHHI 3HAYeHHS U
HaIrpaBJICHUA HHAYKIIMOHHOI'O TOKaA.

Pa3zgen 11. CBeToBELI€ ABJIEHUS

(15 4.)

3aKOHEI
pacnpocTpaHeHUs
cgera. (6 4.)

Uctounuku cBera. JlyyeBas wmopnensb cBeta llpsmonuneiinoe
pacnpoctpanenue cpera. 3atmeHusi Connua u Jlynel. OTpaxkenue
cBeta. Ilnockoe 3epkano. 3akoH oTpaxenus cpera.llperomuenue
cBeTa. 3akoH mpesnomieHus cBeta.llonHoe BHYTpeHHEE OTpaKeHHE
cBeTa. lcmonb3oBaHue BHYTPEHHETO OTPAXKEHUS B ONTHUECKUX
CBETOBOJAX.

Ha6J'IIOI[eHI/Ie C IIOMOHIbIO COXPAaHHBIX aHAJIU3aTOPOB
OIIBITOB, ACMOHCTPUPYIOIIHUX SBJICHUC HpHMOJ’IPIHCfIHOFO
pacipoCTpaHCHUA CBCTa (BOSHHKHOBCHI/IG TCHU U
HOJ'IYTCHI/I), U HUX HHTCpHpCTAlld C HCIIOJIb30BAHUCM
IOHATHA CBECTOBOI'O JIy4a,

00BSICHEHHE M MOJETUPOBAHUE COJHEYHOTO M JIYHHOTO
3aTMEHUI;

UCCJIEIOBAHNE 3aBHUCHUMOCTU YIJIa OTPAKEHHSI CBETOBOTO
Jayd4a OT yIJia NaJieHus;

U3y4eHHE CBOWCTB M300pakeHHsI B IIJIOCKOM 3epKalie C
HCIIOJIb30BAHHUEM CXEMATUUCCKHUX PHUCYHKOB B TOM YHCJIC
penbeHbIX;

HAOJIOZCHNE C TMOMOIIBI0 COXPAHHBIX AHAIM3aTOPOB M
OOBSICHEHHE ONBITOB MO TMOJYYECHUIO H300paKeHUH B
BOTHYTOM U BBIITYKJIOM 3€pKajiax;

HAOJIOZICHNE C TOMOIIBIO COXPAHHBIX aHAJIN3aTOPOB H
00BSICHEHHE OMBITOB IO MPEJIOMIICHUIO CBETA HA IPaHULIE
pa3INYHBIX Cpex,
BHYTPECHHUM OTPAKECHUEM;

B TOM YHCIIE OIIBITOB C IIOJIHBIM

HUCCIICAOBAHNUEC 3aBUCUMOCTH YIJia IMPCIOMIICHUA OT YyIJia
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InagcHus CBETOBOI'O JIyda Ha I'paHUIC «BO3AYX—CTEKIIO»,

pacro3HaBaHUE SBJICHUWA OTPAXXECHHUS W MPEIOMIIEHUA
CBETa B IOBCEIHEBHOM JKH3HHU;

aHalIu3 U OOBSICHEHHE SIBJICHUS ONITUYECKOIO MHpaxa,

pemicHuC 3aaa4 € UCII0JIb30BAHUCM 3aKOHOB OTPAXXCHUA U
IMPpCIIOMJICHHA CBCTA.

JInn3e! u
OIITHYECKHE
npuOopsl. (6 4.)

Jlunza, xox mydeir B nuH3e OnTtudeckas cucrema. OnTuyeckue
npubopsl:  QoroammapaT, MHUKPOCKON M Teleckom. [7a3 kak
OITUYECKas cUCTeMa. BIN30pyKOCTh U JalIbHO30PKOCTb.

HOJy4eHUue H300pakeHU C MOMOIIbI0 coOuparouie u
pacceuBarolieil JUH3 (IPUMEHEHHE MPaBHJI MOCTPOSHUS
M300paXEHUH ¢ IOMOIIIbIO JIMH3 HAa TOTOBBIX YEPTEXkax);

orpeneneHue (OKYCHOTO pACCTOSIHUS € ONTHYECKOU
CHJIBI COOMPAFOLIEH JINH3HI;

aHaJM3 yCTPOMCTBA M NPUHIMINA JEHCTBUA HEKOTOPHIX
ONTHYECKUX NpuOOpoB: QoToanmapaTa, MHUKpPOCKONa,
teneckomna (MC — Ouonorusi, acTpOHOMUS);

aHaJIW3 ABJIEHUM OJM30PYKOCTH U  JAIbHO30PKOCTH,
npuHuna aeicteus oukos (MC — 6uonorus).

Paznoxxenune
Oesloro cBera B
cnektp (3 4.)

Paznoxenue Oenoro ceeta B criekTp. OnbiTel HetoToHa. CrioskeHue
CHEKTpaJbHBIX IBETOB. /{ucnepcus ceera.

Ha6J'II-OI[eHI/IC C TIOMOIIBKO COXpPAHHBIX AHAJIN3aTOPOB
Pa3I0XKCHUSA OeJoro ceera B CIICKTD,

HaOJIOZCHUE C IMOMOINBIO COXPAHHBIX aHAJIN3aTOPOB U
OOBSICHEHUE OIBITOB I10 IMOJYYEHHIO OEJIoro CBeTa NpHU
CJI0)KEHMH CBETA Pa3HbIX 1IBETOB;

MPOBEJICHUE U OOBSICHEHHE OIBITOB IO BOCIPHUSATHIO
1[BeTa MPEIMETOB MPH UX HAOIIOACHUM Yepe3 IBETOBBIC
(unbTpHI (IIBETHHIC OUKH).

Paznen 12. KBanToBble siBjenusi (17 4.)
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Hcenyckanue u
HIOTJIOIIEHHUE CBETA
aToMoM. (4 4.)

OmnbiThl. Pesepdopaa u ruianerapHast Mozienb aroMa. Mojesnb aroma
bopa. Hchnyckanne u MOrJolIEHUWE CBETa aTOMOM. KBaHTBI
JluneityaTbie CIEKTPHI.

o0CyKIeHHe () 03 OTIBITOB Pesepdopna 1o
HCCIIEIOBAaHUIO  aTOMOB, BBIABM)KEHHE THUIOTE3 O
BO3MOXXHBIX PpE€3Yy/bTaTax ONBITOB B 3aBUCHUMOCTH OT
MPENoIaraeMoro CTPOEHHUs aTOMOB, (OPMYIHPOBAHUE
BBIBOJIOB U3  pe3yibTaroB  ombiToB  OOCyXkIeHHEe
[IPOTUBOPEUYUH IUIAHETAPHOM MOJEIIM aTOMa U OCHOBAaHUMU
Ui rUnote3sl  bopa 0 cramMoHapHBIX — opOHTax
JJIEKTPOHOB;

Ha6J'II-OI[eHI/Ie C IIOMOHIbIO COXPAaHHBIX aHAJIU3aTOPOB
CIIJIOIIHBIX n JIMHEHNYaThIX CIICKTPOB HU3ITYyUCHUSA
Pa3IMYHBIX BCUICCTB,

00BsCHEHHE JTHHENYATHIX CIICKTPOB U3JIYUCHU.

Crpoenue

ATOMHOI'O ;mpa.
(6.

PaguoaktuBHOCTh Anb(a-, 6eta- U raMma- uzinydenus. CTpoeHue
aToMHOro suapa. Hyknonnas mozens aroMHOro supa. M3ortomsl.
PannoaktuBHele mpeBpamenusa. Ilepuon mnomypacnana./lenictBus
PaaNOAKTUBHBIX U3Iy4YEHUN HA KUBBIE OPTraHU3MBI.

00CyX/IeHHEe BO3MOXKHBIX THIOTE3 O MOJAEISAX CTPOCHMS
anpa. OmnpeneneHue cocraBa saep MO  3aJaHHBIM
MacCOBBIM M 3apsiIOBBIM YHMCIIaM M IO IOJIO)KEHUIO B
neproauueckoi cucreme aneMeHToB (MC — xumus);

aHaJIM3 W3MEHEHHUs COCTaBa SApa M €ro IOJIOKEHHS B
MEePUOJNYECKON CUCTeME IpHU a-paanoakTuBHOcTH (MC
— XHUMHS);

WCCIeIOBaHNE  TPEKOB  a-4acTUIl MO  TOTOBBIM
(dhoTorpadusiM I MOCIISIM;

oOHapyKeHHe M HU3MEpEeHHE paJUALUOHHOIO (oOHa ¢
MIOMOLIBIO JO3UMETPA, OLIEHKA €70 MHTEHCUBHOCTH;

aHaJIM3 OMOJOTUYECKUX M3MEHEHHM, MPOUCXOASIIIUX O
JNEUCTBUEM  PaJMOAaKTUBHBIX  u3nyueHur (MC —
ouosorus);

HCIIOJIb30BAHUEC PAAMOAKTUBHBIX H3J'Iy‘1€HHI>i B MCAUIIHUHC
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(MC — Guonorus).

Snepunie
peakuuu. (7 4.)

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsAI0BOIO U MACCOBOTO
qucesl. DHEprus CBsI3U aTOMHBIX saep. CBs3p Maccel U DHEPIHUU.
Peakuuu cuntesa u nenenud snep. Mcrounuku sneprun ConHuoa u
3BE31. Sl nepHas sHepreTuKa.

pelIeHUE 3a/1a4 C UCIOJIb30BAHUEM 3aKOHOB COXPaHCHUS
MacCOBBIX M 3apAJOBBIX YUCEI HA OIpEaeleHue
pEe3yNbTaTOB SAACPHBIX PEaKLMK; aHaau3 BO3MOXKHOCTHU
WJIM HEBO3MOXKHOCTH SIIEPHOM pPEAKIUK;

OIICHKA SHEPTUH CBSA3U SJEP C UCIOJIb30BAaHUEM (POPMYIIBI
OUHINTEHHA;

00CyXJIeHHe MEPCIEeKTUB HCIOIb30BAHUS YIIPABIISIEMOTO
TEPMOSIIEPHOTO CUHTE3a;

o0CyXXJIeHHE TMPEUMYIIECTB U IKOJOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C si7iepHO sHepreTukoit (MC — skomorus).

IMoBTOpUTENHLHO-00001IAIOIIMI MOTYJIB (5 4.)

CucreMaTHu3amis
i 00001EeHNEe
MIPEIMETHOTO
COJIepIKaHUS "
OIIBITA
JEeITEIBHOCTH,
MPUOOPETEHHOTO
npu W3y4YEHUHN

O06001eHre cofep)aHusl KaXJI0ro U3 OCHOBHBIX pa3fesioB Kypca
buszukn: MEXaHWYEeCKHUe,  TEIUIOBBIE,  DJIEKTPOMAarHUTHBIC,
KBaHTOBBIC siBJICHUS.HaydHbI METOJ] TTO3HAHUS U €T0 peaTu3aIius
B (u3nmueckux wuccienoBaHusX.CBsa3b (U3NKH M COBPEMEHHBIX
TEXHOJIOTHH B 00JacTH Tiepenadyd WHQPOpPMAIUH, DHEPreTHKE,
TpaHCIOpTE.

® BBINIOJTHCHUE y4eOHBIX 3a/IaHHH, TpeOyrommx
JIEMOHCTpAllMM  KOMIIETEHTHOCTEH, XapaKTepU3YIOIINX
€CTECTBEHHOHAYYHYIO IPaMOTHOCTb: MIPUMEHEHUSI
MOJIYyYEHHBIX 3HAHMW JJI1 HAyYyHOro  OOBSICHEHHUSA

¢u3nuecKkux SBICHUH B OKpYXKarolled Mpupoae u
MIOBCETHEBHOHN JKM3HU, A TAK)KE€ BBIABICHUSA (U3UUECKUX
OCHOB Dsla COBPEMEHHBIX TEXHOJIOTUH; IPUMEHEHUs
OCBOEHHBIX JKCIIEPUMEHTAIbHBIX YMEHHUH TUIS
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BCETO
bus3uKn

Kypca

HUCCICIOBaHUA (bPISI/I‘ICCKI/IX HBHGHHfI, B TOM 4YHCIIC IJIA
ITPOBEPKH TUIIOTE3 N BBIABICHUA 3aKOHOMCpHOCTeﬁ;

pemieHne  pacyéTHBIX  3agad, B TOM  YHCIE
IPEAIOJIararoIiX UCTIOIb30BaHNe (PU3MYECKON MOIENN 1
OCHOBAHHBIX Ha COIEP)KAaHUU Pa3JIMYHBIX Pa3aeioB Kypca
¢busuku;

BBIIIOJIHCHUC U 3alIMTa I'PYIIIOBBIX WJIM HHAWUBUAYAJIbHBIX
ITPOCKTOB, CBA3AHHBIX C COACPIKAHUCM KYypCa (I)I/ISI/IKI/I.
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