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Henu uzydyenus yuebHoro npeamera «Ou3nka
Mecto yuebHOTO nipenmera «Pu3nka» B y4eOHOM TUTaHe
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[Tmanupyemble pe3yabTaThl OCBOCHUS YI€OHOTO TIpeIMeTa
«®Pu3nKa» Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
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7 KIacc
8 kmacc
9 kmacc
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PabGovas mporpamma mo ¢usnMke Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI COCTaBJICHA Ha
OCHOBE TIOJIOKEHUW M TpeOOBaHMI K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM ypPOBHE OCHOBHOU
rocyJ1lapCTBEHHOM
00pasoBaTelIbHOM CTaHAapTe 0OCHOBHOTro obmero oopazoanus (PI'OC O0O0), a Takxe ¢ yuéTom
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[NOACHUTEJIBHAA 3AIINCKA

Copepxanmne IIporpammbl  HampaBieHO Ha (OpMHpPOBaHHE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH YYalllUXCS W OPraHU3alMI0 M3y4eHHUs (PU3MKH Ha JeATeNbHOCTHOH OCcHOBE B Helt
YUUTBIBAIOTCSI BO3MOXHOCTH TnpenMeTa B peanuzauuu tpedoBanuit ®I'OC OO0 k miaHupyeMbIM
JUYHOCTHBIM UM METaIllPpEIMETHBIM pe3yjibTaTaM OOYYEHHs, a TaKKe MEXIPEIMETHbIE CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEAMETOB Ha YPOBHE OCHOBHOTO O0IIIEro 0Opa3oBaHUs

B mporpamme ompenenstorcss OCHOBHBIE LEIH W3y4eHHS (PU3MKH HAa YpOBHE OCHOBHOTO
oOmiero o00pa3oBaHMsA, IUIAHUPYEMBIE pPE3YJIbTaThl OCBOCHHS Kypca (HU3UKH: JHMYHOCTHBIC,
MeTarnpeaMeTHbIE, MpeMeTHbIE (Ha 0a30BOM YPOBHE)

[IporpamMmma ycraHaBiIMBaeT pacrpejesieHne ydyeOHOro Marepuaia rno rojam oOydenus (1o
KJlaccam), IMpenajaraeT NPUMEPHYIO MOCJEI0BATENbHOCTh U3YyYEHHs] TEM, OCHOBAaHHYIO Ha JIOTHKE
pa3BUTHS NMPEAMETHOTO COJAEPKAHMUS M Y4€TE BO3PACTHBIX OCOOCHHOCTEH ydJallluXcs, a TakKkKe
MIPUMEPHOE TEMAaTUYECKOE IUIAHMPOBAHHE C yKa3aHHWEM KOJIMYECTBA YAaCOB HA M3YyUEHHUE Kaxaou
TEMbl M TMPUMEPHON XapaKTEpUCTHKON y4eOHOH NeATeNbHOCTH Y4YalllUuXCsl, pealn3yeMoil mnpu
U3Y4YEHUHU 3THUX TEM

IIpu pazpaboTke pabodeil mnporpamMmMbl B TEMaTHYECKOM IUITAHUPOBAHUU  YUTEHBI
BO3MOXKHOCTH  HCIIOJB30BAHUS  JJIEKTPOHHBIX  (IUQPPOBBIX) 00pa3oBaTeIbHBIX  PECYpPCOB,
SBIIAIOIINUXCS  Y4EeOHO-METONMYECKUMH  MaTepuaiamMu  (MyJIbTUMEIUiIHbIE  MPOTPaMMBbl,
AJIEKTPOHHBIE YYEOHUKH M 3a/JladyHHUKH, DJIEKTPOHHbIE OMOIMOTEKH, BHpTyalbHbIE JabopaTopuw,
UTPOBBIE MPOrPaMMBbl, KOJUIEKIMHU IHPPOBBIX 0Opa30BaTENbHBIX PECYpCOB), peANU3YIOIINX
munakTuueckue Bo3MoxkHoctu MKT, comepikaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATEIbCTBY 00
00pazoBaHUMN

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEAMETA «®U3UKA»

Kypc ¢usukum — cucremoobOpasyromuii Ajii €CTECTBEHHO-HAYYHBIX YYEOHBIX TMPEAMETOB,
MOCKOJIbKY (DU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB M SIBICHUMN, M3y4yaeMbIX XUMUEH,
OHMOJIOTHEH, aCTPOHOMHKEH U Pusznyeckoi reorpadueit Guznka — 3TO MPEIAMET, KOTOPHIH HE TOJIBKO
BHOCUT OCHOBHOM BKJIaJl B €CTECTBEHHO-HAYUYHYIO KapTHHY MHUpa, HO U IMPEAOCTABISIET Haubosee
sicHbIe 00pa3lpbl MPUMEHEHHS] HAyYHOTO METOJIa MO3HAHMS, T € croco0a MOJYyYeHUs IOCTOBEPHBIX
3HaHuii o wmupe Hakonen, ¢u3zuka — 3TO mOpeaMeT, KOTOPbIH Hapsay ¢ JIpYTHUMH
€CTECTBEHHO-HAYYHbIMU  MpeIMeTaMu  JOJDKeH JaTh ILIKOJbHMKAM  MpEJCTaBlIeHHEe 00
YBIJIEKATEJIbHOCTH HAyYHOTO HCCJIENIOBAaHUS M PAJOCTH CAMOCTOSITENIBHOTO OTKPBITHUS HOBOTO
3HAHUA

Opna w3 rnaBHBIX 3a1a4 (pusmdeckoro oOpa3zoBaHHUS B CTPYKType o00mIero oOpa3oBaHUs
COCTOUT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOW I'PAaMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOM
Macchl 00ydaroluXxcs, KOTOphle B JalbHEHIIeM OYIyT 3aHATHI B CaMbIX Pa3HOOOpaszHbIX cdepax
nestensHOCTH Ho He MeHee BaXKHOW 3a/adeil sIBIsSETCS BBISBICHHE U TMOATOTOBKA TATAHTIMBBIX
MOJIOZBIX JIIOJEH JAns  TpoJOJDKeHUss oOpa3oBaHMsT U JalbHeIned mnpodeccroHalbHOM
JEeSITENFHOCTH B OOJAacTH €CTECTBEHHO-HAYYHBIX HCCIICOBAHHMIA M CO3JAaHHHM HOBBIX TEXHOJIOTHUH
CornacHO MPUHATOMY B MEXIyHApOJIHOM COOOIIecTBe ompeneieHuio, «EcTecTBeHHO-HaydHas
IPaMOTHOCTh — 3TO CHOCOOHOCTHh YEJNOBEKAa 3aHUMAaTh AKTUBHYIO TPaXKIAHCKYIO TMO3HIIMIO 10
OOIIIECTBEHHO 3HAYMMBIM BOIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMH HAyKaMH, U €0 TOTOBHOCTH
WHTEPECOBAThCA €CTECTBEHHO-HAYYHbIMU uUAesiMU HaydyHO TpaMOTHBIM YEIOBEK CTPEMHUTCS
y4acTBOBaTh B apTryMEHTHPOBAHHOM OOCYKICHUH TPOOIEM, OTHOCSIIUXCA K €CTeCTBEHHBIM
HayKaM M TEXHOJIOTHUSIM, YTO TpeOyeT OT HEeTO CIeAYIOINX KOMIETEHTHOCTEH:

—HAay4HO OOBSICHSATH SIBJICHUS,

—OILIGHUBaTh U  TOHUMAaTh  OCOOCHHOCTH HAYYHOTO UCCIEIOBAHUS,



—HMHTEPIPETUPOBATh JIaHHBIC M HWCIOJbH30BaTh HAYYHBIC JOKA3aTEIbCTBA JUISI TOJy4CHUS
BBIBOJIOB.

N3yduenne ¢Qusuku  cmocoOHO  BHECTH  peHIAOINUKA  BKIaX B (POPMHUPOBAHUE
€CTECTBCHHO-HAYYHON TPaMOTHOCTH O0YJarOIIMXCS

HEJIN NU3YYEHUA YYEBHOI'O ITPEAMETA «®U3UKA»

Hemn w3ydeHuss (U3MKA Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OMpPEICICHBI B
Konnenmmu npenogaBanust yaeOHOTO MpeameTa

«®Pu3uka» B oOpa3oBaTelbHBIX opraHuzanusx Poccuiickoit ®Denepanuu, peanus3yroLUIUX
OCHOBHBIE  00mIeoOpa3oBaTeNbHbIE  NPOTPaMMbl,  yTBEpXKIAEHHOW  pemenuem  Komteruu
MunuctepcTBa npocsernieHus: Poccuiickoii denepaiiuu, mpoToKo oT 3 aexadps
2019r Ne [1K-4BH

Henu usydyenus pusuku:

—MpUOOpETeHNE UHTEpEca U CTPEMIICHUS O0YUAIOIINXCs K HAYYHOMY M3YUYE€HUIO TPUPOJIBI,
Pa3BUTHE UX UHTEIJIEKTYAIBHBIX M TBOPUECKHUX CITIOCOOHOCTEH;

—pa3BUTHE TIPEACTABICHUM O HAydyHOM METOJ€ TMO3HaHWs U  (popMUpOBaHUE
HCCIIE0BATEIILCKOTO OTHOIIIEHHUS K OKPY)KAIOIIUM SIBJICHUSIM;

—(opMupoBaHuEe HAYYHOIO MHPOBO33PEHHUS KaK pe3ysibTaTa M3YyuyeHHUsI OCHOB CTPOEHUS
Matepuu 1 (yHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

—bopMHUpOBaHKE NIPEACTABICHUHN O POJId (PU3UKH IS
Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHI;

—Ppa3BUTHE MIPEACTABICHUI O BO3MOXKHBIX chepax Oymyreit mpodeccuoHaIbHON
JIeITCIILHOCTH, CBSI3aHHOH C (bU3MKOH, MOATOTOBKA K JaNbHEHIIIEMY 00YYCHHIO B
3TOM HarpaByieHuu JloCTHKEHHE ITHX IieJiel Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus
obecrieunBaeTcs PeIIeHuEeM CIEIYIOUIUX 3a/1au:

—TIpuoOpeTeHrne 3HaHUK O TUCKPETHOM CTPOCHHU BEUIECTBA, 0 MEXaHUYECKUX, TETIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

—TIpuoOpeTeHne yMEHMM  OMUCBHIBATb U OOBSCHATH
(buznueckue SIBICHUS C UCIOJIb30BaHUEM MOJTYyYSHHBIX 3HAHUIA;

—OCBOEHME METOJOB PpELIECHUsS MPOCTEHIINX PACUETHBIX 3aJad C MCIOJb30BaHUEM
(buznueckux Mojienei, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

—pa3BUTHE yMEHUN HAOIIOAATh MPUPOIHBIC SIBJICHUS U BBIIOJHAThH OIBITHI, JAOOpATOPHbBIE
paboThI U HKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHUSI C UCTIOIB30BaHUEM U3MEPUTEIbHBIX MPUOOPOB;

—oOcCBOoeHHEe NpUEMOB paboTel ¢ uHbopManuell (GU3NUECKOro coAepKaHUs, BKIIOYas
MH(OPMALIUIO O COBPEMEHHBIX AOCTHKEHHSX (PHU3UKU; aHANM3 M KPUTHUECKOE OILICHUBAaHUE
nHpopMaluu;

—3HaKOMCTBO CO chepamu npodeccnoHanbHOM NeSTEIbHOCTH, CBA3aHHBIMU C
(bu3HKOI, u COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JOCTHKEHUIX (PU3NYECKOM
HayKH.

MECTO YYEBHOI'O ITIPEAMETA «®U3UKA» B YUYEBHOM IIVTAHE

B cootrBerctBun ¢ ®I'OC OOO ¢wuszuka sBisercs 00s3aTeNbHBIM NPEAMETOM Ha YPOBHE
OCHOBHOTO o0Imero oOpas3oBanus JlaHHas nporpamMma IpexycMaTpuBaeT H3ydeHue (HU3UKU Ha
06a30BoM ypoBHE B 00bEéMe 238 1 3a Tpu roja oOyueHusi: Mo 2 4 B HEJIENI0 B 7 M 8 Kilaccax U 1o 3 4
B Hezlemo B 9 kinacce B TeMatndeckoM IIaHMpPOBaHUM Ui 7 U 8 KJIACCOB MPEANOaraeTcsl pe3eps
BPEMEHH, KOTOPBIA YUHTENb MOKET MCIOJb30BaTh IO CBOEMY YCMOTPEHHIO, a B 9 Kiacce —
MOBTOPUTENIBHO-0000IIaI0ITN I MOTYITh



COAEPXAHUME VYEBHOI'O ITPEAMETA «®U3UKA»

7 knace

Paznes 1. @u3uka 1 e€ poJib B IO3HAHUHM OKPY/KAOIIEro MIUpa

dwusnueckue npudops! [lorpemnocts n3mMepennii MexryHapoHas CUCTeMa eIMHHIL

Kak ¢usuka m apyrue ectecTBEHHBbIE HAyKd M3y4aloT Npupoay EcrecTBeHHO-HAydHBIN
METOJi [O3HAHMUS: HAOIIOJEHHE, IIOCTAHOBKAa HAayyHOTO BOIPOCA, BBIJABI)KEHHE TMIIOTES,
HKCTIIEPUMEHT TI0 TIPOBEPKE TUIOTE3, OObICHEHHE HaOM0aeMoro sBieHus: Onrcanne Gu3nIecKux
SBJICHUU C IIOMOILBIO MOZEIIEN

JlemoHCcTpanmu

1 MexaHquCKHe, TCIJIOBBIC, JICKTPUUCCKHUEC, MAIrHUTHBIC, CBETOBLIC SABJICHHA

2 dwusnueckue npubOpPHI U MPOLeAypa MPSIMBIX H3MEPEHUI aHAJIOTOBBIM H I (PPOBHIM
npudopom

JlabopaTopHbie pabOTHI U OTIBITHI2

1 Ornpenenenre EeHbl JeJICHUsI KAl H3MEPUTEIHLHOTO Tipudopa
2 N3mepenue paccTosHuii

3 N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TEIa

4 Ornpenenenne pa3MepoB MaJbIX TEJ

5.3mMepenne Temmeparypbl TMPU TOMOIIM KHUJKOCTHOTO TEepMOMETpa U JaTYMKa
TeMIIepaTypbl
6 IIpoBeneHne uccnenoBaHus Mo MPOBEPKE TUIIOTE3BI:
JATBHOCTH MOJIETA MIApUKA, MyIIIEHHOTO TOPHU30HTAIILHO, TEM OO0JIBIIE, YeM OOJIBIIIE BHICOTA MTyCKa
Pasznen 2. [lepBoHayaibHbIE CBeJeHNSI 0 CTPOCHUM BelllecTBa
CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIBbI, UX pa3Mepbl ONbITHL, JOKA3bIBAIOIINE JUCKPETHOE
CTpOEHHE BelllecTBa
JBmkenue wyactull BemectBa CBs3b CKOPOCTH JABMIKEHHMSI YACTHI[ C TEMIIEPATYpOil
bpoyHoBckoe nBwkenue, mauddy3us BzaumomelcTBHe dYacTHI[ BeIIeCTBA: NPHUTSHKEHHUE U
OTTaJIKUBaHUE
ArperatHble = COCTOSIHUSI ~ BEIECTBA: CTPOEHHE Ta30B, OKUAKOCTEH U TBEPIBIX
(kpuctaymuinueckux) Ten B3auMocBsS3b MEXIy CBOMCTBAMU BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX U UX ATOMHO-MOJIEKYJSPHBIM cTpoeHrneM OCOOEHHOCTH arperaTHhIX COCTOSIHUM BOIbI
JeMoHCTparmu
1 Habmronenue 6poyHoBckoro aBmwkenus 2 Habmonenue nuddysun
3 HaGmionenue sBICHHM, OOBACHAIOIIUXCS TNPUTHKECHHEM WM OTTAIKMBAaHHEM YacCTHII
BEIECTBA
JlaGopaTopHbie pabOThI U OTIBITHI

1 Onenka IamerTpa aToMa METOJIOM psioB (c
HCIIOJIb30BaHuEeM (GoTorpaduii)

2 OnbITHI IO HAOTIOACHUIO TETIJIOBOTO PACIIMPEHHUS ra30B

3 OnbITHI MO OOHAPYKEHUIO IEHCTBUS CHUIJI MOJICKYIISIPHOTO TPUTSKEHHS

Pa3nen 3. /IBu:keHue u B3anMoaeCTBHE TeJl

Mexanuueckoe nBHxeHHe PaBHOMepHOe M HepaBHOMepHOe ABmxkeHue Ckopocth CpenHss
CKOPOCTb IPU HEPABHOMEPHOM JIBMKEHUH Pacy€T myTv U BpeMEHU JBHKECHUS

SBnenue nHepumu 3akoH nHepUUU B3auMoeiicTBue Ten Kak IpUUYMHA U3MEHEHHUSI CKOPOCTHU
JNBUKEeHUsT Ten Macca kak Mepa MHepTHOCTH Tena IlnotHocts BemectBa CBs3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHUIIe 00BEMA BellecTBa

Cuna kak xapakTepucTuka B3aumojerctBus ten Cuna ynpyroct u 3akoH ['yka M3aMmepenue
CUJIBl C MOMOIIBIO JUHAMOMETpa SIBieHue TATOTeHHs U cuia TsokecTd Cuia TSKECTH Ha JAPYTrux



mwiaerax (MC) Bec tena HeBecomocth CiiokeHuE€ Cui, HANpaBIEHHBIX 110 OJHOM mHpsMoOi
PaBHopelicTByronas cun Cuna TpeHus TpeHue CKOJImKEeHUs U TpeHHue Nokost TpeHue B npupoae u
texuuke (MC)
JlemoHcTpanmu
1 HabmoxeHne MEeXaHMYECKOTO JBIKEHUS Tea
2 Usmepenue CKOpPOCTH TPSIMOJIMHEWHOTO JBWKeHHS 3 HaOmronenue sBICHUS
UHEPLUH
4 HabmoneHne M3MEHEHHsI CKOPOCTH IPH B3aMMOACHUCTBHU Ten 5 CpaBHEHHE Macc o
B3aUMOJICHCTBHIO TEI
6 Ciio)xeHHe CuJl, HalIPaBJIEHHBIX M0 OJIHOM NMpsAMOi
JlabopaTopHbie pabOThI U OTIBITHI

1 Omnpenenenre CKOPOCTH PaBHOMEPHOTO JIBIKEHMS (IIapuKa B JKHIKOCTH, MOJEIU
AIIEKTPUYECKOTO aBTOMOOUIIS U T 1T )

2 OmnpeneneHue cpeHEN CKOPOCTU CKOJIBXKEHHs OpycKa WIM IIapuKa 10 HaKJIOHHON
IUIOCKOCTH

3 OmnpeneneHne IIOTHOCTU TBEPAOIO Tela

4 OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSKEHUS

(medopmanmn) Mpy>KUHBI OT MPUIIOKEHHON CHITBI
5 OMBITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI TPEHHUS CKOJIBKEHHSI OT Beca Tella ’
XapaKkTepa COMPUKACAIOIINXCS MMOBEPXHOCTEH
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMIAKOCTEH U ra30B
JaBnenne CriocoObl yMEHBIIICHHUS U yBETWYEHUs naBiicHus JlaBieHue ra3za 3aBHCHMOCTD
JaBJeHUs ra3a oT o0bEMa, Temrepatypsl [lepenada maBiieHusi TBEPIABIMHU TEIAMH, YKHIKOCTSIMHU U
razamu 3akoH [lackamns [THeBMaTHyecKkre MalimHbl 3aBUCUMOCTD JIaBJICHUS YKHUJAKOCTH OT TJIyOUHBI
IM'uapocratuyeckuii mapagokc CooOmraronuecs cocyasl [ napapirndeckiue MexaHu3Mbl
Atmochepa 3emmm u armocdepHoe naBieHue I[IpudyuHBI CyIIECTBOBAaHUS BO3AYIIHOM
o6onoukn 3emnu OmnbiTr Toppudemmum M3mepenue arMmochepHOTro JaBieHUS 3aBUCHUMOCTH
aTMOC(hepHOTO NIaBJICHUS OT BBICOTHI HaJl YpoBHEM Mops [Ipubopsl s usmepenus: arMochepHOro
JABJICHUS
JleficTBHE >KMJIKOCTH W ra3a Ha MOTPYKEHHOE B HUX TeJI0 BrITasikuBaromas (apxumenoBa)
cuna 3akoH Apxumena [lnaBanue Ten BozmyxomnaBanue
JeMoHCcTparmu
1 3aBucUMOCTb J1aBiieHUs ra3za oT Temneparypsl 2 [lepenada naBiieHUs )KUAKOCTBIO U Ta30M
3 Coobmatomuecs cocyasl 4 'mapaBnudeckuii mpecc
5 [IposiBeHue neicTBUs aTMOCHEPHOTO JTaBICHUS
6 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHUJIBI OT 00bEMa
MOTPYKEHHOM YaCTH TeNa U IUIOTHOCTH SKUJIKOCTH
7 PaBeHCTBO BBITANKMBAIOIIEH CUIIbI BECY BHITECHEHHOU KUIKOCTH
7 YcnoBue miaBaHus Tel: IJIaBaHUE WM MOTPYKEHHE Tell B 3aBUCUMOCTH OT COOTHOIIEHUS
IJTIOTHOCTEH TeJla U KUJIKOCTH

JIabopatopHbie pabOThI U OTIBITHI

1 HccnegoBanue 3aBUCUMOCTH Beca Tella B BOAE OT 00BEMa HOpr>KéHHOI71 B X XUIKOCTb
qacCTHu TCJia

2 OHpC,I[CJ'ICHI/Ie BBITAJIKMBAIOIIEH CHIJIBI, ﬂCﬁCTBYIOIHCﬁ Ha TCJo0, HOFPY)KéHHOC B
KHUAKOCTH

3 HpOBepKa HC3aBHUCHUMOCTH BBITAJIKMBAIOIIEH CHIJIBI,

HeﬁCTBYIO- el Ha TEJIO B KHUAKOCTHU, OT MacCChI TCJia



4 OneIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHUJIBbL, AEHCTBYIOILEH
Ha TEJIO B )KUJKOCTH, OT 00bEMA NOrPYKEHHOM B JKUJIKOCTh YACTH TEJA U OT INIOTHOCTH KUIKOCTH

) KonctpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKUM M OIIpEACIICHUE €€
IPy30I0AbEMHOCTH

Pa3nea 5. PaGora u MomHOCTb. JHEprus

Mexannueckasi padota MouHocTh

[IpocThie MexaHM3MBI: phluar, OJIOK, HaKJIOHHas IUIOCKOCTh [IpaBmio paBHOBecus pblyara
[TpumeneHne npaBmiia paBHOBECHUS pbrdara K 010Ky «3050Toe mpaBmio» Mexanuku KI1J[ mpocTsix
MexaHu3MoB [IpocTbie MeXaHU3MBbI B OBITY U TEXHUKE

Mexanndeckass sHeprus Kunermdeckas M noreHuuanbHas sHeprus lIpeBpaiieHune ogHOro
BHJIa MEXaHUYECKON YHEPTHUHU B
Jpyroi 3aKOH COXpaHEHUsl YHEPTUHU B MEXaHUKE

JlemoHCcTpanmun

1 TIpumepsl IPOCTHIX MEXaHU3MOB

JlabopaTopHbie pabOThI U OTIBITHI

1 Omnpenenenve pabOThl CHUJIBI TPEHUS NPU DPABHOMEPHOM JIBKEHUHU Teja II0
TOPU30HTAIIBHOM TOBEPXHOCTHU

2 HccnenoBanue ycaoBui paBHOBECHS pplyara

3 Usmepenune KII/] HakIOHHOW MIOCKOCTH

4 N3yuenne 3akoHa COXpaHEHUS MEXaHUYECKOM PHEPTUH

8 kiaacce

Pa3nen 6. TenioBbie iBJIeHUSA

OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOpUU CTPOCHUs BellecTBa Macca u
pa3Mepbl aTOMOB M MOJIeKyln OINbIThI, NOATBEPXKAAIONIAE OCHOBHBIE IMOJIOKEHUS MOJICKYJISIPHO-
KMHETUYECKON TEOPUH

Mogenu TBEPIOTO, XKHUIKOTO U ra3000pa3HOr0 COCTOSHMU BemiecTBa Kpucrammueckue u
amopdubie Teaa OOBSICHEHHE CBOWCTB Ta30B, KUIKOCTEH W TBEPIBIX TEJI HAa OCHOBE IOJIOKEHUH
MOJICKYJSIPHO-KMHETUYECKOM Teopun (CmauuBaHME W  KanwUIsipHbIE siBIIeHUs TersoBoe
pacIIUPEHUE U CKATUE

Temneparypa CBs3b TeMIEpaTyphbl CO CKOPOCTHIO TEIJIOBOTO IBUKEHHUS YaCTHIL

Buytpennss sHeprusi CrnocoObl W3MEHEHHS BHYTPEHHEW OSHEpruu: TeIulonepenadya u
coBepIeHre padoThl Bubl
TEIUIONEPeIauu: TEIIONPOBOAHOCTh, KOHBEKLIUS, U3TyUEHUE

KoanuectBo TemnoThl YaenbHas TEIVIOEMKOCTh BelIecTBa TemIoOOMEeH H TEIIOBOE
paBHOBecHe YpaBHEHHE TeIIOBoro OayaHca [liaBieHHe W OTBEpJEBaHUE KPHUCTATMYCCKUX
BEIIECTB YJlenbHas TeruioTa miaBieHust [lapooOpasoBanme u kxonnaencanus Mcmapenue (MC)
Kunenue Y aenpHas Temnora napoodpazoBaHus
3aBUCUMOCTh TEMIEPATYPhl KUIIEHUS OT aTMOC(EPHOTO JaBICHUS

Bnaxnocts Bo31yxa

DHeprus TOIIUBA Y IeJbHas TEIJIOTa CTOPAHUS

[puanuner  padotel TeruoBeix apurateneid KIIJ[ TermoBoro asuratenss TersoBbie
JIBUTATENH U 3alUTa OKPYKAIOIIEH Cpe/ibl
(MC)

3aKOH COXpaHEHUS U MPEBPAIICHHSI SHEPTUHU B TETUTOBBIX mpoiieccax (MC)

JleMoHcTpanuu

1 Habmtoenne 6poyHOBCKOTO JBIKEHUS



2 Habnronenue quddy3umn

3 Habnronenue siBineHuii cMauMBaHus M KalWJUISIPHBIX SIBICHUH

4 HaGuntozieHue TeroBoro pacmyupeHust Tel

5 W3Menenne paBieHMs ra3a MpU HM3MEHEHHMM O00BEMa NpPU HArpeBaHUM WIIH
OXJIAKACHUHU

6 [IpaBuia u3mepenus remneparypsl 7 Buasl Tensonepenadu

8 OxyaxxaeHne npu COBEPIIEHUH pabOThI
9 HarpeBanue nmpu coBepuIeHHH PadOTHl BHEIITHUMU CUIIAMU
10 CpaBHeHue TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB
11 Habmronenue KuneHus
12 HaGmroieHe MoCTOSHCTBA TEMITEPATYPHI TIPH TUIABICHUT
13 Mozenu TerIOBBIX JIBUTATENEH
JlabopaTopHbie pabOThI U OTIBITHI
OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CUIJI MOJIEKYIISIPHOTO MPUTSKEHUS
OnpITHI 0 BEIpAIIMBAaHUIO KPUCTANIOB IOBAPEHHOM COJIM WIIM caxapa
OnpIThI 10 HAOTIOAEHUIO TETJIOBOTO PACILIMPEHMSI Fa30B, JKUIKOCTEH U TBEPIBIX TEl
Onpenenenre AaBlieHUs BO3yXa B OalsIOHE IITPHILIA
5 OneIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUS
BO3JlyXa OT €ro o0bEMa 1 HarpeBaHus WIH OXJIaKIEHUS

A O DN

6 [IpoBepka THUTMOTE3bl JHMHEWHOW 3aBUCHMOCTH JJIMHBI CTOJIOWKA JKUJIKOCTH B
TEPMOMETPHIECKOM TPYOKE OT TeMIIepaTyphI

7 HaGnronenne n3aMeHeHns1 BHyTpEHHEH SHEPTUU Tejla B Pe3yJbTaTe TeIUIONEpeaaun U
paboTHl BHEIITHUX CHUT

8 HccnenoBanue siBIIeHUS TEIIOOOMEHA MTPU CMEIIMBAHUHT XOJIOTHON U TOPSYCH BOJIBI

9 OnpeneneHne KOJWYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW NPH TEIJIOOOMEHE C
HarpeThiM METAJUNIMYECKUM LIMTUHAPOM

10 Onpenenenue yaenbHOW TemmoéMKocTH BemectBa 11 HcecnemoBanue mpoiecca
ucnapeHus

12 OnpeneneHne OTHOCUTEIbHON BIAXKHOCTH BO3/IyXa
14 Omnpenenenne yaeIbHOW TEIUIOTHI TIJIABICHUS JIb/1a
Pa3znen 7. DiiekTpruyeckne H MAarHuTHbIE SIBJICHUSI

Onektpuzanus Tea J[Ba pona 3MeKTpUUYecKuX 3apsnoB BzammonencTBrue 3apspDKEHHBIX TeEl
3akon KyrnoHa (3aBHCHMOCTbH CHJIBI B3aMMOJCHCTBHS 3apsDKEHHBIX TEJ OT BEIMYMHBI 3apsA0B U
PacCTOSIHUS MEXIy TeJIaMH )

Onekrpuueckoe mnoje Hanpssk€HHOCTh 3nekTpuueckoro nois I[lpuHuun cynepno3unmu
AIIEKTPUYECKHX TOoJIeH (Ha KaueCTBEHHOM YPOBHE)

Hocwuremn 3JIEKTPUUECKUX 3aps0B DJIeMEHTapHbIN AIEKTPUUECKUN 3apsiT
Crpoenue atoma [IpoBOJHUKY 1 AUBIIEKTPUKN 3aKOH COXPAHEHHUSI IIEKTPUUYECKOTO 3apsiaa

DNEeKTpUYECKUd TOK YCIOBUS CYIIECTBOBAaHUS AJIEKTPUYECKOro Toka McTouHukm
MOCTOSIHHOTO TOKa JIeHCTBUS DJEKTPUYECKOTO TOKa (TEMJIOBOE, XHUMHYECKOe, MAarHHUTHOE)
DNEKTPUYECKUN TOK B JKHMJIKOCTSIX U Ta3ax

Onekrpuueckas nenb Cuia Toka DnekTprudeckoe HanpsbkeHrne ConpoTUBIEHHE TPOBOTHUKA
VYnenbHOe comnpoTuBieHHE BemiecTBa 3akoH Oma nans yuactka uenu [locnegoBarenbHoe u
napajuieIbHOE COeIMHEHHUE POBOIHUKOB

PaGota 1 MoITHOCTE AneKTpudeckoro Toka 3akoH Jxkoyns— JleHna DnekTpruueckre ey u
MOTPeOUTENH dNEKTPHUECKOl dHeprun B 0biTy KopoTkoe 3aMbikaHue

IloctostHHBIE MarnuTel B3anmMozeicTBHE TOCTOSHHBIX MarHMTOB MAarHuTHOE MoOJe
MarnuTtHoe 1oJsie 3eMJId M €ro 3HaueHue A Ku3Hu Ha 3emuie OnbiT Dpcreaa MarHuTHoe moJie



AJIEKTpUYecKoro Toka llprMeHeHne 31eKTpoMarHuToB B TeXHHUKE JlelicTBHME MarHUTHOTO MOJS Ha
IIPOBOJHUK C TOKOM OJIEKTPOABUraTeNb IIOCTOSHHOIO ToKa Vcroyib30BaHue 3IIEKTpOABUTaTENEH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Oneiter  @apanes  SBneHue  snexkTpoMarHuTHOW — uHaykuuu — [lpaBuno  JleHua
OnekrporeHeparop CrnocoObl MOMYyYEHUs DJIEKTPUUECKOM HHEPruM  IJICKTPOCTAHIIMM  HA
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH

JlemoHCcTpanmu

1 DneKkTpu3anus Tei

2 JIBa poJia 2JIEKTPUYECKUX 3apsii0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll
3 YerpoiictBo  u JIENCTBHE AIEKTPOCKOIA 4

DnexTpocTaTH4ecKast UHTyKIHS
5 3aKoH coXpaHEHHUsI IIEKTPUUYECKUX 3apsa10B 6 [IpOBOTHUKY U TUIIEKTPUKU
7 MoaenupoBaHU€ CUJIOBBIX JIMHUHN 3JIEKTPUUECKOTO 10Jis 8 VICTOUHMKH MTOCTOSIHHOTO TOKa
9 HeiictBus snekTpuueckoro toka 10 Dnexkrpuueckuii Tok B xkuakoctd 11 ['a30BbIi pa3zpsyg

12 N3mepenue CHITbl TOKa aMIIepMETPOM

13 N3mepenne 3MeKTprUIecKoro HanpsoKeHUST BOJIBTMETPOM

14 Peocrar n marazuH conpoTHBIICHUN

15 B3anMoielicTBrE MOCTOSTHHBIX MAarHUTOB

16 MopenupoBaHre HEBO3MOKHOCTH Pa3IeJICHHsI TIOJTI0COB MarHUTa

17 MopenupoBanue MAarHATHBIX  IOJIEH MOCTOSHHBIX
MarHuTOB

18 OnbIT Opcrena

19 MarnuTHO€ 1moJjie Toka IJIEeKTPOMArHuT

20 JleficTBME€ MarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM

21 DaekTpoaBuraTenb NOCTOSTHHOTO TOKa
22 WccnenoBaHue SIBJICHUS JIEKTPOMArHUTHOM UHTYKIIUH.
23 Omnbitel apanes

24 3aBHCUMOCTD HAIIPABJICHUS HHIAYKIIHOHHOTO TOKA OT YCJIOBHI €r0 BOSHUKHOBCHUS
25 DJIeKTpOreHepaTop MOCTOSIHHOTO TOKa
JlaGopaTopHbie pabOThI U OTIBITHI
1 OnbITH IO HAOTFOICHHUEO YIEKTPU3AIMH TEJT WHAYKIIUEH U TIPU COMPUKOCHOBEHHUH
2 HccnenoBanue neicTBUsS IEKTPUIESCKOTO OIS HA IPOBOJAHUKA U JUAICKTPHKH
3 COopka u mpoBepKa pabOThI AICKTPUICCKOH SN
MOCTOSIHHOTO TOKa
4 H3MepeHue 1 peryIupoBaHHe CHIIbI TOKA
5 W3MepeHue v peryimpoBaHne HAIIPSDKEHUS

6.MccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 PEe3UCTOp, OT COMPOTUBIICHUS
pE3UCTOpa U HATIPSHKEHUS Ha PE3UCTOPE
7.00BITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO CONPOTUBIIEHUS MPOBOJHUKA
OT €ro JUIMHBI, TUIOLIA/IM NOMIEPEYHOT0 CEYeHUs U MaTepuana
8.IlpoBepka mpaBuia  CIOKEHUS  HANPSDKEHUH — TIpH
MOCJIEI0BATEIbHOM COEIMHEHUH IBYX PE3UCTOPOB
9.IlpoBepka mpaBuiia Jyis CHUIIbI TOKA MPH MapaiieIbHOM COETMHEHUN PE3UCTOPOB
10 Ompenenenue pabOTHI YNEKTPHUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP
11 OmnpeneneHue MOIMIHOCTH  BJIEKTPUYECKOTO TOKa, BBIICSIEMO Ha pe3nucTope
12 HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYILIETO Yepe3 JIaMIIOUKY, OT HapsHKEHUs
Ha HER
13 Omnpenenenne KI1/I narpeBatens



14.I/ICCHGI[OB21HI/IC MAarduTHOI'O BSaI/IMOI[GfICTBI/ISI IIOCTOSAHHBIX MAarHuToOB

15 W3yueHre MarHUTHOTO IIOJIi TOCTOSHHBIX MAarHMTOB MpPU HMX OOBEAWHEHHH H
paszaeneHun
16 HccnenoBanue neicTBUS 2IIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY

17.00bITBI,  IEMOHCTPUPYIOLIME 3aBUCUMOCTH CHJIBI B3aUMOJICUCTBUS KAaTYILIKH C
TOKOM U MarHuTa OT CHJIbI TOKA U HaIlPaBJICHUSI TOKA B KaTYIIIKE

18 M3yueHnue nedcTBUS MarHUTHOTO TMOJIsI HA MPOBOJHUK ¢ TokoMm 19 KoncrpyupoBanue u
n3y4eHue paboThl AMEKTPOIBUTATENS

20 Usmepenue KII/] anexTpoaBuraTenbHOM yCTAaHOBKU

21.0mBITBI TI0O HCCIICOBAHUIO SIBJIGHUS DJICKTPOMATrHUTHOM HWHIYKIUU: HCCIECI0BaHHE
W3MEHEHUW 3HAUYCHUSI U HAMPaBJICHUSI UHYKITMOHHOTO TOKa

9 KJ1acc

Paznea 8. Mexanuveckue siBJIeHUS

Mexanudeckoe nBrkeHne MarepuanbHas Touka Cucrema otcuéra OTHOCHUTENBHOCTH
MEXaHMYECKOr0  JBIKEHUsA PaBHOMepHOe mpsIMOJMHENHOE  JBWKEeHHME HepaBHOMepHOe
npsMonnHeiHoe aBMkeHHe CpemHsis W MTHOBEHHAash CKOPOCTh Tejla TpH HEPaBHOMEPHOM
JIBMKEHUN

Yckopenue PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE
CoOoauoe mmanenne OneITe! [ annies

PaBHOMepHOE ABWkeHHE MmO OkpyxHOocTH Ilepmon m dacrota oOpamenus JluHeitHas u
yIJI0Basi CKOpocTH LleHTpocTpeMuTensHoe yCKOpeHue

ITepBriit 3akon HeroTona Btopo# 3akoH Heiotona Tperuit 3akon Herotona IlpuHumn
CYTIEPIIO3UIUU CUIT

Cuna ynpyroctu 3akoH ['yka Cuna TpeHHs: Cujia TPEHUSI CKOJIbKEHUS, CHJIa TPEHHS TOKOS,
JOpYrue BUIbl TPEHUS

Cuna TsDKeCTH U 3aKOH BCEMHUPHOTO TATOTeHHs Y CKOpeHue cBOOOIHOTO najeHus J[BuxeHue
mnaHeT Bokpyr Comnma (MC) IlepBas kocmmueckas ckopocTh HeBecoMocTh W meperpysku
PaBHoBecue MarepuanpHOW TOUKH. AOcomOTHO TBEpHOEe Teno PaBHOBecwe TBEPAOro Tena C
3aKpeIuIEHHOM OChIO BpaieHns MomeHT cuibl LleHTp Tsokectu

Nmnynsce tenma. M3meHenue umnyinbca. MMmynbC cuiibl. 3aKOH COXpPaHEHUs HMITYJIbCA.
PeaktuBnoe nemxenue (MC)

Mexanuyeckas pabota U MOIIHOCTb. PaboTa cui TsxkecTH, yrpy- roctu, TpeHus CBsizb
sHepruu u pabotsl. [loTeHunanbHas sHeprus Tena, MOJHATOIO  HaJ  HOBEPXHOCTHIO
3EMJIH.

[loreHunanpHass sHeprust ckarod npyxuHbl Kunermueckas sHeprus Teopema 0 KMHETHYECKOU
SHEPruu 3aKOH COXPaHEHUS
MEXaHUYECKOM PHEPTUU

JeMoHCcTpamu

1 HaGnronenne MexaHHMYECKOTO JIBYKEHUS Tena
OTHOCHUTENILHO Pa3HBIX TEJN OTCUETA

2 CpaBHeHME TyTel U TPAEKTOPUN JBUIKEHHS OJIHOTO U TOTO K€ TeJa OTHOCHUTEIBHO
Pa3HBIX TeJl OTCUYETA

3 N3mepenune ckopocTy U yCKOPEHUsI MPSAMOJIUHEHHOTO ABMKEHUS

4 HccnenoBanue npu3HaKoB paBHOYCKOPEHHOTO JIBHKEHHS

5.Ha6J1IO,Z[eHI/IC JABWIKCHHUSA TCJIA IO OKPYKHOCTU
6.Ha6J'IIO,Z[eHI/Ie MEXaHUYCCKUX HBHCHHﬁ, MPpOUCXOOAIINX B CUCTECMC oTcuéTa «Temexkayn
npu eé pPaBHOMCPHOM U YCKOPCHHOM JABUKCHHUU OTHOCUTCIILHO KaOnHeTa (I)I/ISI/IKI/I



7 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcCChl TENA U AEUCTBYIOIIEH Ha HErO CHIIbI

8 Habmroienue paBeHcTBa CUJI PU B3aUMOJICHCTBUU Tell

9 N3menenue Beca Tesla NpU yCKOPEHHOM JBUKEHUU

10 [lepenaua nMiysbca Ipyu B3auUMOICHCTBUU TEI

11 [IpeoOpa3oBaHusi SHEPTUU MIPH B3aUMOICHCTBHH TET

12 CoxpaHeHue UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJEHCTBUN

13 CoxpaHeHHe UMITyJIbca IPU a0COJIIOTHO YIPYroM B3aUMOJECHCTBUU

14 Habnroienue peakTuBHOTO JBUKEHUS

15 CoxpaHeHre MeXaHHYecKOW sHepruu mnpu cBobOogHoM mnaaeHuun 16 CoxpaHeHue

MEXaHMYECKOW SHEPTHH MPHU JABMKEHUH TeJla IO ACHCTBUEM MPYKUHBI

JlabopaTopHbie pabOThI U OTIBITHI

1 KoHcTpynpoBaHue TpakTa A pa3roHa W JajJbHEHIIEro paBHO- MEPHOTO JIBUXKEHHS
[IapuKa WITH TEIeKKU

2.0npeneneHue CpeaHEl CKOPOCTH CKOJBKEHUS Opycka WM JABM)KEHMS IlapuKa [0
HAaKJIOHHOH IIJIOCKOCTH

3.0mpeneneHre yCKOpeHHS Tela NpHU PaBHOYCKOPEHHOM JBWKEHHUH 110 HAKJIOHHOM
MJI0CKOCTH

4.VlccnenoBaHue 3aBUCHMOCTH IyTH OT BPEMEHHM IPU PAaBHOYCKOPEHHOM JBIKEHHUU O€3
Ha4yaJbHOUN CKOPOCTH

5 [IpoBepka TuMOTE3bI: €CIM NpPU PABHOYCKOPEHHOM JIBXKEHUHM O0€3 HayallbHOM
CKOPOCTH ITyTH OTHOCSITCSI KaK PsJl HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMECHU
OJIMHAKOBBI

6 HccnenoBanne 3aBHCUMOCTH CHIIBI TPEHUSI CKOJIBXCHHS OT CHIIBI HOPMAaJBHOTO
JIaBIICHUS

7 Omnpenenenne kodhduimenTa TpeHus CKoImkeHus & OmnpeneneHue XECTKOCTH
MIPYKUHBI

9.0mnpenenenue pabOTHI CUJIBI TPEHUS TPU PABHOMEPHOM JBIKCHHHM Tela IO
TOPU30HTAIBHON TTOBEPXHOCTH
10 Ompenenenue pabOTHl CHJIBI YIIPYrOCTH TMPH TMOABEME Tpy3a C HCIOJIH30BAHUEM
HEIOABMYKHOIO U ITOJBHKHOI'O OJIOKOB
11 H3ydeHue 3aKOHA COXPAHECHHS YHEPTUU
Pa3gen 9. Mexanndeckue KoJ1e0aHuA U BOJHEI
KonebarenpHoe nBwkeHrue OCHOBHBIE XapaKTEPUCTHKW KoJIeOAHWM: IEepHUOJ, YacToTa,
amuiutyna Marematuyeckuii M TOPYKUHHBIM — MasTHuku  [IpeBpaiieHue dSHepruu mpu
Ko1e0aTeIbHOM JIBIDKEHUN
3aryxaromue  koiebanuss — BeIHyXAeHHbIE — KoyeOaHUsS
Pe3zonanc Mexannueckue BoJiHbI CBoicTBa MexaHWuyeckux BOJIH I[IpojosibHbIE M MOMNEpEYHbIE
BOJIHBI J[JTMHA BOJHBI U CKOPOCTh €€ paclpOCTpaHEeHUs MeXaHWYeCKHe BOJIHBI B TBEPJOM Telle,
ceficmuueckue BosHBI (MC)
3Byk I'poMKOCTB 3ByKa U BbIcOTa TOHAa OTpaskeHHE 3ByKa

WHubpa3Byk U ynbTpa3Byk
JleMoHCTpamu
1 Habnronenue xonebanuii Tes moJ1 AEHCTBUEM CHIIbI TSHKECTH M CHIIBI YIIPYTOCTH
2 HaGnronenne xonebanuii rpy3a Ha HUTH M Ha npyxuHe 3 HaOmonenue
BBIHY)K/JICHHBIX KOJIeOaHUI U pe3oHaHca
4 PacnipocTpaneHune npo0IbHBIX U MONEPEUHBIX BOJIH (Ha MOJIENHN)
5 Habnronenue 3aBUCMOCTH BBICOTHI 3BYKa OT YacCTOTHI
6 AKyCcTHYECKUI PEe30HAHC

10



JIabopaTopHbie pabOThI U OTIBITHI

1 Omnpenenenrie 4acToThl M HIepuojaa  KosieOaHUiA
MaTeMaTH4YeCKOT0 MasiTHUKA

2.0npezneneHue 4acTOThI U IEPUOJIA KOJIEOaHUH MTPYKMHHOI'O MasiTHUKA

3.MccrnenoBaHue  3aBUCMMOCTM  Tepuoja  KoJieOaHui
MTO/IBEIIIEHHOTO K HUTHU TPy3a OT JJIMHBI HUTH

4  VccnemoBaHue 3aBHCHUMOCTH TMepuojia  KoJieOaHUM
MPY>KUHHOTO MAasiTHUKA OT MaccChl Ipy3a

5.IIpoBepka HE3aBUCHUMOCTH Mepuoja KojaeOaHuil rpysa, MOABEIICHHOTO K HUTH, OT MacChl
rpys3a

6  OmpITH, JEMOHCTPHUPYIOILIME 3aBUCUMOCTb Nepuoja KojaebaHui
MPYKUHHOTO MasATHUKA OT MAacChl Ipy3a U KECTKOCTH TIPYKUHBI
7  VI3Mepenue yCKOpEHHs CBOOOTHOTO M CHHS

Paznen 10. DjekTpoMarHuTHOE MoJ1€ U YJIEKTPOMATHUTHbIE BOJIHbBI

DNEeKTpOMarHUTHOE TI0JIe DJIEKTPOMAarHUTHBIE BOJIHBI CBOMCTBA AIIEKTPOMArHUTHBIX
BoJiH [lIkasia snexkTpomMarHUTHBIX BOJIH MCIIOTb30BaHME 3JIEKTPOMArHUTHBIX BOJIH VISl COTOBOM
CBSI3U

OnekTpoMarHuTHass mnpupoaa cBera CKOpoCTh  CBeTa
BosHOBBIE CBOMCTBA CBETA

JlemoHcTpanmu

1 CpoiicTBa 2JIEKTPOMarHUTHBIX BOJTH

2 BosiHOBEIE cBOiICTBa cBeTa JlabopaTopHbIe pabOTHI 1 OTIBITHI

1 V3ydeHnne CBOMCTB AJIEKTPOMAarHUTHBIX BOJH C TIOMOIIBI0 MOOMIBHOTO TenedoHa

Pa3gen 11. CBeToBEIE SIBIICHUSI

JlyueBas moxenb cBera HMcrounumku cBeta [IpsiMosMHEHOE pacnpoCTpaHEHUE CBeTa
3atmenust Cousiaiia u JIyaer Otpaxkenue cBera [lnockoe 3epkano 3aKoH OTPaKEHHS CBETA

[Ipenomnenue cBeta. 3akoH npenomieHus ceera. [loiHoe BHyTpeHHEe — OTpaskeHue
cBeta. Mcnonbs3oBaHue MOJIHOTO BHYTPEHHET0 OTPAXKEHHS B ONTHYECKUX CBETOBOAX.

JIunza. Xon sydyed B auH3e. OnTudeckas cucrtema GoToarnmapara, MUKpPOCKOIIa U
teneckona (MC). I'na3 kak ontuyeckasi cucremMa. bau3opykocTs U 1a1bHO30PKOCTb.

Paznoxxenue 6enoro ceera B cnektp. OnbiTel HptoTOHA.
CrnosxeHue cieKTpaJbHBIX IIBETOB. Jucnepcus cBera.

JemoHcTpauun

1. [IpsimosmHENHOE pacpoCTpaHEHHUE CBETA.

2. OtpaxeHnue cBera.

3. [TosmyyeHne n300pa’keHHi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. [Ipenomnenue cera.

5. OnTHyecknii CBETOBOI.

6. Xon nyueit B cobuparomieit JuHse.

7. XoJ Jlydel B pacCenBaroleH JIMH3E.

8. [Tomy4yenne n300paXkeHU ¢ TOMOIIBIO JIHH3.

9. [Tpunnun neiictBus oroannapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mogens riasa.

11. Paznoxenue 6eoro cBeTa B CHEKTP.

12. [Tomy4yenue 6enoro cBeTa MpU CIOKEHUH CBETa pa3HbIX 1[BETOB.
JIaboparopHbie pabOThI U OTIBITHI

1. Hccnenosanue 3aBUCHMOCTU yIja OTpaX€HUs CBETOBOTO Jy4a OT YIya
MaJCHUs.
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2. N3ydeHnne xapakTepuCTUK U300pakeHUs IIpeIMEeTa B IUNIOCKOM 3€pKalle.

3. HccnenoBanue 3aBUCUMOCTH yrila MPEJIOMIICHUSI CBETOBOTO Jyda OT yIJia MaJIeHUs
Ha TPAHHUIIE «BO3TYX—CTEKIION.

4. [Toyuenune n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

5 Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONTHYECKOM CHITBI COOMPAIOIICH JTMH3BI.

6. OMBITHI 10 PA3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

7 OmnbITEl IO BOCTIPHUSITHIO IIBETA MPEAMETOB IPU MX HAONIOIEHUH Yepe3 IBETOBBIC

GUIBTPHI.
Paznen 12. KBantoBble siBIeHUS
OmnsiTel Pe3epdopna m mmanerapnas moznens aroma. Monens atoma bopa. Mcmyckanue n
roryionieHue ceera atoMoM. KBaHTel. JInHelyaTelie CIIEKTPHI.
PamnoaktuBHOCTh. Anb(da-, Oeta- u ramma-usznydeHus. CTpoeHHE aTOMHOTO spa.
Hyxnonnas mozens aromMHoro spa. M3oTomnsl.
PannoaxkTuBHbBIE MIpeBpALLEHUSI. [lepuon MoJIypacmaia aTOMHBIX sIJIEp.
SnepHble peakuuy. 3aKOHbI COXpPaHEHMsI 3aps0BOIO M MAacCOBOTO YHUCEN. DHEprusi CBS3U
aToMHBIX sifiep. CBs3b Macchl U dHepruu. Peakiuu cuHTtes3a u aenenus saep. Mcrounuku sHeprun
Comnmna u 38371 (MC).
Snepnas sHepreruka. JlelicTBHs paOaKTUBHBIX U3Ty4eHHUH Ha xuBble opranu3mMsl (MC).
JlemoHCcTpamu
CrieKTphl U3IIy4eHUs U TOTJIOMICHHUSL.
CrieKTpsl pa3IU4HbIX Ia30B.
CnekTtp Bogopoaa.
Ha6nronenue tpexoB B kamepe Buibcona.
PaboTa cuéTunka HOHU3UPYIOUTUX U3Ty4YEHUH.
6.Perucrpanus n3iny4eHus IpUPOJHBIX MUHEPAJIOB U IIPOLYKTOB.

vt ok W

JlaGopaTopHbie pabOThI U OTIBITHI
1.HabmtoieHre CIIONIHBIX ¥ IMHEWYAThIX CIEKTPOB WU3JIyUe HUS.
1. HccnemoBaHue TPEKOB: M3MEPEHHE PHEPIMU YaCTULBI MO TOPMO3HOMY IyTH (TIO
dhoTtorpadusim).
2. H3mepenue paanoakTUBHOTO (OHA.

IoBTOPUTEIbHO-00001IAOIIMIA MOAYJIb

[ToBTOpHUTENHEHO-00001IaIOIINI MOTY/Ib PEHA3HAUEH I CUCTEMATH3aluu 1 000011IeHus
MIPEIMETHOTO COJIEPKAHUS U OTBITA IEATEIbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUU BCETO Kypca
¢bu3nky, a Takxke A1 ToAroTOBKU K OCHOBHOMY TOCY/IapCTBEHHOMY 9K- 3aMEHY 10 (hU3HKE IS
oOyuaronuxcs, BIOPaBIINX ATOT YUEOHBII MpeMeT.

[Ipu u3ydyeHnn TaHHOTO MOMYIS PEAM3YyIOTCS U CHCTEMATU3UPYIOTCS BUJIBI JESTEIBHOCTH,
Ha OCHOBE KOTOPBIX oOecreunBaeTcsi JOCTHKEHHUE MPEAMETHBIX U METAPEAMETHBIX MIIAHUPYEMBIX
pe3ynbraToB oOyueHUs, (HOPMHUPYETCS eCTECTBEHHO-HAay4dHass TPaMOTHOCTh: OCBOCHHE HAy4YHBIX
METO/IOB HCCJICJIOBAHMs SIBICHUA MPHUPOAbI M TEXHHKH, OBIAJCHHE YMEHHUSIMH OOBICHSITH
(buznueckue SBIEHUs, IPUMEHsIS MOTy4YeHHbIe 3HAHUS, PEelIaTh 33Ja4i, B TOM YHCJIe KaYeCTBEHHbIE
Y DKCIIEPUMEHTAIbHbIE.

[TpuHIMIHATEHO JEeSITeNTbHOCTHBIN XapaKTep AAHHOTO pasliena pealus3yeTcs 3a CuéT TOoro,
YTO yyaIirecs BBITOTHSIOT 3a/laHUsl, B KOTOPBIX UM IMpeAiaraeTcsi: Ha OCHOBE MOJYYECHHBIX 3HAHUI
pacmo3HaBaTh W HAy4YHO OOBICHATH (U3MUYECKUE SBICHUS B OKpYXAlOlled mpupojme u
MOBCETHEBHOM JKM3HH; WCIOJIb30BaTh HAYYHBIE METOIbl MCCIEAOBAaHUSA (DU3UUYECKUX SIBICHUH, B
TOM 4YHCIIE 7Sl MPOBEPKH THIOTE3 W MOTYyYEHUS TEOPETUUYECKUX BHIBOJIOB; OOBSCHSATH HAYYHBIC
OCHOBBI Hanbosiee BaKHBIX JTOCTIDKEHUN COBPEMEHHBIX TEXHOJOTHH, HampuMep, MPaKTUYECKOTO
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HCIIOJIb30BAHUA PA3JIMYHBIX MCTOUYHHWKOB SHCPIrMd Ha OCHOBC 3aKOHA IMPECBPAIICHUA U COXPAHCHUSA
BCCX U3BCCTHBIX BUIOB SHCPIUH.

Kaxnmas w3 TeM JaHHOTO pa3zielia BKIIOYACT OKCIICPUMEHTAIBHOE HCCICIOBAHHE
obobmaromero xapakrepa. Pa3sgen 3aBeplaercs NpPOBEICHUEM JUATHOCTHYECKON W OIICHOYHOM
paboThI 32 Kypc OCHOBHOM IIKOJIBI.

IINTAHUPYEMBIE PE3VJIbTATEI OCBOEHUMA
YYEBHOI'O ITPEIMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHUA

N3yuenne yuebHOTrOo mpenmera «®Pu3Mka» Ha ypOBHE OCHOBHOTO 0O0IIEro o0Opa3oBaHUs
JOJKHO 00ecreunBaTh JOCTHKCHHE CIICTYIONUX JTUYHOCTHBIX, METANPEIMETHBIX U TPEIMETHBIX
00pa30BaTeNIbHBIX PE3y/IbTATOB.

JIMYHOCTHBIE PE3VYJIbTATHI

[TarpuoTHdeckoe BOCIIMTaHUE:

—TMpOSIBJICHHE WHTEpPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3nUecKon
HayKH;

—IICHHOCTHOE OTHOIIICHHE K JOCTHKCHHSIM POCCUHCKUX YIEHBIX (DH3UKOB.

I'paxxmanckoe U JyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

—TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYXJICHHUH OOMECTBEHHO- 3HAYMMBIX U ATHUECKUX
po0JIeM, CBS3aHHBIX C TPAKTHYCCKUM IMPUMEHEHHEM JOCTHKCHUH (PH3UKH;

—O0CO3HaHUE BaXKHOCTH MOPAJILHO-3TUUYECKHUX MPUHLUIIOB B AEATEIBHOCTH YIEHOTO.

DCTETUYECKOE BOCIIUTAHUE:

—BOCIIPUATHE ACTETHUECKUX KAuyecTB (PU3NYECKOW HAyKU: €€ TapMOHUYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

IlenHOCTH HAYYHOTO MO3HAHUSL:

—O0CO3HaHUE IIEHHOCTH (U3NYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUpA,
OCHOBBI Pa3BUTHUSI TEXHOJOTHUH, BAXKHEU- 1€ COCTABJISIONICH KYJIbTYPHI;

—pa3BUTHE  HAy4yHOU J110003HATENTFHOCTH, HHTEpECa K HCCJIEIOBATENCKOM
JeSITeNIbHOCTH.

dopmupoBaHue KyJIbTyphl 310POBbSI U SMOLIMOHAIBHOTO OJIaronoaydus:

—OCO3HaHUE I[EHHOCTH 0e30MacHOro o0pasza >KU3HHM B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, B&XXHOCTHU MPaBUI 0€3011aCHOTO MOBEACHHS Ha TPAHCIIOPTE, HA IOPOTaX, C AEKTPHUUYECKUM U
TEIJIOBBIM 00OPYIOBAaHUEM B JOMAIIHUX
YCIIOBUSIX;

—c(opMUpPOBaHHOCTH HaBbIKa peduiekcun, TpU3HAHHE CBOErO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y IPYyroro yeioBeka.

TpynoBoe BocUTaHUE:

—aKTHBHOE y4acTHe B PELICHHH MPAKTHYECKUX 3a/1a4 (B paMKaX CEMbH, IIKOJbI, TOPOJA,
Kpasi) TEXHOJIOTHYECKON M COLIMATbHOW HANPaBIEHHOCTH, TPEOYIOMMUX B TOM YHCIe U (PU3MUIECKUX
3HAHUM;

—MWHTEepeC K MPAKTHYECKOMY U3y4eHHI0  mpodeccuii, CBSI3aHHBIX C
¢bu3uKoil.

DKOJIOTUYECKOE BOCIIUTAHUE:

—OpHUeHTallMs Ha TpHUMEHEeHHe (U3NYECKUX 3HAHUU JUIsl pelleHus 3adad B 00JIacTh
OKpY)KaroIleld cpeipl, MIaHUPOBAHUS TMOCTYIIKOB MU OIEHKA HMX BO3MOXHBIX TOCIEACTBUNA s
OKpYKaroLlen Cpeibl;

—OCO3HaHUE TJ00AbHOTO XapakTepa  JKOJOTHYECKUX MPOOJIeM U MyTeH UX perieHus.
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Anantanys 00y4Jaromerocs K M3MEHSIOMUMCS YCIOBHSIM COLMATBHOMN U IPUPOIHOM Cpebl:

—TOTPEOHOCTh BO B3aMMO/ICHCTBHHY MIPH BBIIOJIHEHUH UCCIICAOBAHUA | MIPOEKTOB
¢u3n4ecKoil HANpPaBICHHOCTH, OTKPBITOCTH ONBITY M 3HAHUSM JIPYTHUX;

—TIOBBIIICHUE YPOBHS CBOEI KOMIIETEHTHOCTH qyepes IIPAKTHYECKYIO
JESITENIbHOCTb;

—TMOTpeOHOCTh B (POPMUPOBAHUHM HOBBIX 3HAHH, B TOM 4HCIE (POPMYIHpPOBATH HIEH,
MOHATHS, TUIIOTE3BI O (PU3UUYECKUX 0OBEKTaX U SIBICHUSIX;

—OCO3HaHHEe  Je(QHUIUTOB  COOCTBEHHBIX 3HAHWHA U
KOMIIETEHTHOCTEH B 00s1acTu (PU3HKY;

—IUTAHUPOBAHUE CBOETO PA3BUTHA B MPUOOPETEHNH HOBBIX (PU3NYECKUX 3HAHUMH;

—CTpEMIIEHNE aHAJIU3UPOBATh U BBISBIIATH B3aUMOCBSI3H NMPUPOIbI, 00IIECTBAa M SKOHOMUKH,
B TOM UYHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

—OILICHKA CBOUX JICHCTBUI c y4€TOM BIIASIHUSA Ha OKpYXarollylo
Cpeny, BOBMOXKHBIX I100aIbHBIX TOCIEACTBUM.

METAIIPEJIMETHBIE PE3VJIbTAThBI

YHuBepcanbHbI€ MO3HABATENIbHBIE ACHCTBUS ba3oBbIe TOTHYECKUE IEHCTBUS:

—BBISBIIATh U XapaKTePU30BaTh CYIIECTBCHHBIC TPU3HAKN OOBEKTOB (SIBJICHHIA);

—YyCTaHaBIIUBaTh CYIIECTBEHHBIN MPU3HAK KiacCH(PHUKAIIMK, OCHOBAHUS I 0000IIEeHUs 1
CpaBHEHUS,

—BBISIBIIATh  3aKOHOMEPHOCTH " MIPOTUBOPEUUS B pacCMaTpPUBAEMBIX
(hakTax, TaHHBIX U HAOIIOAEHUAX, OTHOCSIIUXCSA K (PU3NUECKUM SIBIICHUSM;

—BBISBJIATH TNPUYMHHO-CIEACTBEHHBIE CBA3M NpPU U3yYeHUM (U3MYECKUX SBICHUN U
MIPOLIECCOB; JIeNaTh BBIBOJBI C MCIOJIH30BAHUEM JAECAYKTHBHBIX U MHAYKTUBHBIX YMO3aKIIOUEHUH,
BBIJIBUTaTh TUIIOTE3bI O B3AUMOCBS3SIX (U3NYECKUX BETUUHH;

—CaMOCTOSITEIIbHO BBIOMPATh CIOCO0O perieHus: ydeOHOoM (u3nyueckol 3amayu (CpaBHEHHUE
HECKOJIbKUX BapHaHTOB pelleHus, BbIOOp Haubosiee MOIXOAAIIEro C YYETOM CaMOCTOSITENIBHO
BBIJICTICHHBIX KPUTEPHUEB).

bazoBnlie uccnenoBarensckue AeMCTBUS:

—MCINOJIb30BaTh ~ BOMPOCHI ~ KaK  HCCIIENOBATENIbCKUIA
UHCTPYMEHT MMO3HAHUS;

—TIPOBOJIUTH 10 CAMOCTOSITEJIbHO COCTABJICHHOMY IUIaHY OIIBIT, HECIOXKHBIA (PU3NYECKUI
AKCIIEPUMEHT, HEOOIbIIIOE
UcclenoBaHue (PU3NIECKOTO SBIICHUS;

—OLIGHUBaTh Ha MPUMEHUMOCTb M JOCTOBEPHOCTh HH(GOPMAIMIO, MOJTYYCHHYIO B XOJI€
MCCIIEIOBAHUS WM SKCIIEPUMEHTA;

—CaMOCTOSTENTbHO (POpMyIHpOBaTh 000OIIEHNS U BBIBOJIBI MO pE3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMS,

—TIPOTHO3UPOBATh  BO3MOXKHOE JalibHElIIee pa3BUTHE (PU3HMUECKUX MPOIECCOB, a
Tak)Ke BBIJIBUTATh MPENOI0KEHUS 00 MX Pa3BUTHUHU B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ unpopmanueit:

—TIPUMEHSTH Pa3INYHbIE METOIbI, HTHCTPYMEHTHI U 3apOChl IPU MOKUCKE B 0TOOpe
nH(OPMALIUY WIH JAHHBIX ¢ YIYETOM MPEATIOKEHHON yueOHOU (hr3nueckot 3a1auu;

—aHaJI3upoBaTh, CUCTEMATU3HPOBATh WM WHTEPIPETUPOBATH HHQPOPMAIUIO PA3TUIHBIX
BUJIOB ¥ JOPM TMpEACTABICHUS;

—CaMOCTOSITETbHO ~ BBIOMpATh ONTUMAIbHYIO dbopMy npeacTaBIeHUS
nH(MOPMAILIUY U WILTIOCTPUPOBATH pPelllaeMble 3a/1a4H HECTIOKHBIMH CXeMaMH, JHarpaMMaMu, HHOM
rpaduKoi u X KOMOMHALIUSAMHU.
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YHuBepcaibHble KOMMYHUKaTUBHbBIE JeiicTBUs OOLIeHueE:

—B X0/JIe 00CY)KJIeHHs YUeOHOTO MaTepHaia, pe3yIbTaToB JIAO0PATOPHBIX pabOT U MPOEKTOB
3aJaBaTh BOIPOCHI MO CYMIECTBY OOCYXJaeMOW TEeMbl M BBICKAa3bIBaTh HJEU, HAIlCJICHHbIC Ha
pelIeHre 3a/1a41 U TOJIICpKaHKE OJIaroKenaTeIbHOCTH OOIICHMS;

—COIIOCTABIIATh  CBOM  CYXKJAEHHUS C CYXKIEGHHUSIMM JIpYTMX YYaCTHUKOB JUAJIOra,
oOHapyXUBaTh Pa3IMYME U CXOJICTBO MO3HIINH;

—BBIPAXKaTh CBOIO TOUYKY 3PCHUS B YCTHBIX U TUCBMEHHBIX
TEKCTax;

—IyOIMYHO  TIPEJCTABIATH PE3YAbTATHl  BBHIMIOJIHEHHOTO (bu3nIecKoro OTbITa
(3KCrepuMeHTa, UCCIIEI0BaHUs, IPOEKTA).

CoBmecTHas ACSITEIBHOCTD (COTPYAHHYECTBO):

—TIOHUMAaTh U HCIOJIb30BaTh MPEUMYyIIeCTBa KOMaHAHON U MHIUBUAYAJIbHON pabOThl MpHU
pElIeHUH KOHKPETHON (pr3nuecKoil mpoOiaemsl;

—TpUHUMAaTh LEJIU COBMECTHOW JIEATEJIbHOCTH, OPraHU30BBIBaTh JAECUCTBUA 1O €€
JOCTHKEHHIO: paclpeAesaTh poJid, o0CyXJaThb MPOLECChl U Pe3yabTaThl COBMECTHOW pabOThI;
0000111aTh MHEHHUS HECKOJIbKUX JIFOJICH;

—BBINOJIHATH CBOIO YacTh palOOThl, JOCTHras KayeCTBEHHOIO pe3yjibTaTa IO CBOEMY
HaIpPaBJICHUIO U KOOPJUHHUPYS CBOU JACUCTBUS C JPYTUMU WIEHAMU KOMAaH/Ibl;

—OLIEHUBATh KaueCTBO CBOETO BKJaAa B OOLIUI MPOAYKT MO KPUTEPHUSM, CAMOCTOSITEIHHO
c(OpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

YHuBepcanbHbIE PEryIaTHBHbIC NeUCTBUA CaMOOPraHN3aIus:

—BBIABIIATH MPOOJIEMBI B JKM3HEHHBIX U YUYEOHBIX CHUTYalUsX, TPEOYIOIIMX AJIsi pelleHus
(bU3UYECKUX 3HAHU;

—OPHUEHTUPOBATHCS B PA3IMYHBIX MOAX0JaX IPUHSATUS PEIIeHNUH (MHIMBUIYaIbHOE,
MIPUHSATHE PEIIeHUs B TpyIie, IPUHITHE PELIEHUI TPyMIoii);

—CaMOCTOSITEIBHO ~ COCTaBIIATh  AJITOPUTM penieHus Gpu3nUeckoi 3a1auu Win

IJIaHa UCCIIeI0OBAaHUS C YUETOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,

apryMeHTHPOBATh MpeiaraeMble BapUaHThl PEelICHU;

—J1enaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CamokoHTpOIIb (pediekcusi):

—J1aBaTh aJICKBATHYIO OLIEHKY CUTYAllUU U Mpe/yiaraTh IiaH e€ N3MEeHEHUS;

—OODBSICHATh MPUYUHBI JOCTIXKEHUS (HEAOCTMXKEHUS) Pe3yIbTaTOB AESITEIbHOCTH, JaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

—BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM 4YHCII€ B XOJ BBINOJHEHUS (DU3MUECKOTO
WCCIIEIOBAaHUSI WJIM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOATENHCTB, HM3MEHHUBIIMXCS CHUTYallHil,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIIINX TPYIHOCTEHH;

—OLIEHUBATh COOTBETCTBHE PE3YAbTaTa LIETU U YCIOBUSM.

DOMOIMOHATBHBIA UHTEIJICKT:

—CTaBUTh ce0s HAa MECTO JpYyroro 4ejoBeKka B XOJ€ CIOpa WIM AUCKYCCUH Ha HAyIHYIO
TeMy, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

[IpunsTHE ceOs U IPYyrux:

—TIpU3HABaTh CBOE MPABO Ha OMIMOKY MPHU PelIeHNH PU3NIECKUX 3a]a4 UK B
YTBEPKJACHUAX HA HAYUYHBIE TEMBI M TAKOE K€ MPaBO IPYToro.
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[MPEAMETHBIE PE3VYJIbTATHI

7 kiacce

[IpenMeTrHbie pe3yabTaThl Ha 0Aa30BOM YpPOBHE JIOJDKHBI OTpaXkaTb CHOPMUPOBAHHOCTH Y
00yJaromuxcs yMEHHIH:

—MWCIONB30BaTh MOHATHS: (PHU3MYECKHME W XUMHUYECKHE SBICHUS; HaOIIOACHHE,
IKCIEPUMEHT, MOJICJIb, TUTIOTE3a; SAMHHIIBI (U3NICCKUX BEJIMYMH, aTOM, MOJICKYJIa, arperaTHbie
COCTOSIHUS BemiecTBa (TBEPIOE, JKHUIKOE, ra3000pa3HOe); MEXaHUYECKOe JBIKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHENHOE), TPACKTOPHUS, paBHOJICHCTBYIOIIAs cull, nedopmarus (ynpyras,
MIJIACTUYECKAst ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

—paznuuath sBieHus (AudQys3us; TEMIOBOE IBUKEHUE YaCTHUIl BEIIECTBA; PAaBHOMEPHOE
JBIKEHUE; HEPAaBHOMEPHOE JBMKEHUE; MHEPIIUS;, B3aUMOJICHCTBUE TEJ; pAaBHOBECHUE TBEPABIX TEJ C
3aKpETUIEHHOM OCBIO BpallleHUs; Tiepeiaya JaBJICHUS TBEPABIMU TEIaMH, KUIKOCTIMU U Ta3aMu;
aTMoc(epHOe /IaBJICHHE; TUTaBaHWE TEJ; MPEBPAIICHUS] MEXaHMUYECKOW DPHEPTUH) MO OMHCAHUI0 MX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUYECKOE SIBJIICHUE;

—pacro3HaBaTh MPOSIBIICHUE H3YYEHHBIX (U3UYECKUX SIBICHUM B OKpPYXKAIOIIEM MHpE, B
TOM yucie (PU3NUECKHE SBICHUS B MPHU- POJE: MPUMEPHI ABUKEHHUS C PA3IUYHBIMU CKOPOCTSIMU B
KUBOW M HEXKHUBOW TPHUPOJAE;, JCUCTBHE CHJIBI TPEHHUS B TPUPOJEC W TEXHUKE, BIHSHUC
aTMOc(hepHOTO JaBJIEHUS Ha KUBOW OpPraHu3M; IJIaBaHHUE PBIO; phIYard B TEJIE YEIOBEKA; MPU 3TOM
MEePEBOIUTH TMPAKTHYECKYIO 3a/7ady B y4eOHYIO, BBIACIATH CYIIECTBEHHBIC CBOWCTBA/TIPU3HAKU
(bu3NYeCKUX SBJICHUN;

—OMHCHIBaTh M3YYCHHBIC CBOWCTBA TeN M (PU3UYECKUE SIBICHUS, MCIOJB3Ys (pU3nyeckue
BEJTMYMHBI (Macca, 00bEM, MIOTHOCTh BEUIECTBA, BPEMS, MyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, chja
YIOPYroCTH, CHUJIa TSDKECTH, BeC Teja, Cujla TPeHWs, NaBjieHue (TBEPIOro Teja, MKUAKOCTH, rasa),
BBITAJIKMBAIOIIAsl CHJIa, MeXaHudeckas padoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
K03 (UIIMEHT MOJE3HOT0 JACUCTBUS MEXaHU3MOB, KHHETHUYECKask U MOTEHLMAJIbHAS YHEPIus); Mpu
OTHMCAHUU MPABWIBHO TPAKTOBATH (PU3MUECKUI CMBICI UCIIOJIb3YyEMBIX BEJIMYMH, UX 0003HAUYEHUS U
€IMHULBI (PU3MYECKUX BEJIMYMH, HAXOIUTh (OPMYJIbI, CBS3bIBAIOIINE JaHHYIO (DU3HUECKYIO
BEJIMYMHY C APYTMMHU BEJIUYUHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBUCHUMOCTEH (pu3mueckux
BEJIMYMH;

—XapaKTepu30BaTh CBOMCTBA Tej, (U3UYECKUE SBIICHUS U MPOLIECCHI, UCIONb3Ys MpaBHiia
CJIOKEHHUS CHJI (BJIOJIb OJTHOM TIpsiMOit), 3aKoH I'yka, 3akoH Ilackans, 3akoH Apxumena, MpaBuiIo
paBHOBecHs pblyara (0JI0Ka), «30J0TO€ MPAaBUIIO» MEXaHUKH, 3aKOH CO- XPaHEHHS MEeXaHHM4eCKOn
SHEPruy; MPH ITOM J1aBaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3aMHMCHIBATH €r0 MaTeMaTHUECKOe
BBIPAKEHUE;

—OOBICHATH (PU3MUECKUE SIBICHUS, TPOIIECCH M CBOICTBA TEJ, B TOM YUCJIEC U B KOHTEKCTE
CUTYalluil MPaKTUKO - OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYUHHO-CIICACTBEHHBIE CBS3H,
CTpOUTH OOBSICHEHHE W3 |—2 NOrMYecKuX IIaroB C OHmopol Ha 1—2 H3Y4YEHHBIX CBOMCTBA
(buznyecKux ABJIeHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

—pemiath pacy€THble 3amaud B 1—2 JeHCTBUA, WHCIONB3YysS 3aKOHBI U (OPMYIIBI,
CBsI3BbIBANOIINE (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAIN3a YCIOBHUA 3aJa4y 3alHChIBaTh KPaTKOE
yCIIOBUE, MOJCTaBIATh (pU3MUECKHE BEIUYUHBI B (POPMYIBI M TPOBOAUTH PACUYETHI, HAXOIUTH
CIpaBOYHbBIE JJAHHBIE, HEOOXOAUMBIE ISl PEeIIeHUs 3a]]a4, OIEHUBATh PEaTUCTUYHOCTD MOJTy4EeHHOU
(bu3MYECKO BEIUYUHBL;

—pacrno3HaBaTh MPOOIEMBbI, KOTOPHIE MOXKHO PEIIUTh MPHU MOMOIIN (PU3HUUECKUX METOJIOB; B
ONMCAaHUU HCCJEIOBAHMS BBIIETATh IPOBEPSIEMOE MPEANOJIONKEHUE (TUIIOTE3Y), pazinyaTh U
MHTEPIPETUPOBATH MOTYICHHBIN pe3ynbTaT, HAXOIUTh OIIMOKH B XOJIE OMBITA, JAeJaTh BHIBOJBI 110
€ro pe3yJibTaTam;
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—TIIPOBOJIUTH OIBITHI IO HAOIIOCHUIO (PU3UUYECKUX SIBIICHUN WIH (PU3MYECKUX CBOWCTB TEI:
(bopMynupoBaTh MpoOBEpsiEMbIE MPE/I- TOI0KEHUS, COONpaTh YCTaHOBKY U3
IIPEI0KEHHOTO
000pyI0BaHUs, 3aIMCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOJIBL;

—BBINOJHATh TPSMbIE HU3MEPEHHsI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00bEMa, CHIIBI H
TEeMIepaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB; 3alMCHIBATH MOKA3aHUS
prOOPOB ¢ YIETOM 33JaHHOW a0COTIOTHOM MOTPEITHOCTH U3MEPEHUIA;

—TIIPOBOJIUTh HCCJICOBAHUE 3aBUCHUMOCTH OJHOW (U3WYCCKOW BEIMYMHBI OT JPYrol C
HCII0JIb30BAHUEM NPSIMBIX HU3MEPEHUM (3aBUCUMOCTH IIyTM PABHOMEPHO ABMXKYILEroCs Tejaa OT
BpEMEHHU [BW)KEHUS Teja; CWJIbl TPEHUS CKOJBXKEHHS OT Beca Teja, KadecTBa 0O0pabOTKU
MTOBEPXHOCTEH TEJl M HE3aBUCHUMOCTU CHJIBI TPEHHs OT IUIOIIAJN CONPUKOCHOBEHHUS TEI; CHJIbI
YOPYrOCTH OT YAJIMHEHMSI IPYKUHBI; BRITAIKUBAIOLIEH CUIIBI OT 00BbEMA MOTPYKEHHON YacTH Tela
U OT IJIOTHOCTH >KUJKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Teja, OT INIyOHWHBI, HA KOTOPYIO
MOTPYKEHO TEJIO; YCIOBUH MJIaBaHUS TeJl, YCIOBUN paBHOBECHUS pbluara U OJIOKOB); y4acTBOBATh B
IUIAHUPOBAHUM Y4E€OHOTO HCCIEIOBaHUS, cOOMpaTh YCTAHOBKY M BBINOJIHATH U3MEPEHHUS, CIerys
MPEVIOKEHHOMY TUIaHy, (UKCUPOBAaTh pe3ylbTaThl IOJYYEHHOH 3aBUCHUMOCTH (DU3HUECKUX
BEJIMYWH B BHUJIC TIPEAJIOKEHHBIX TAOIUIT U TpadUKOB, JIEIaTh BBIBOJIBI TIO
pe3yibTaTaM HCCle0BaHMUs;

—TIpOBOJIUTh KOCBEHHbIE U3MEpPEeHHs] (PU3UYECKUX BEIUYUH (IUIOTHOCTH BeIeCTBa
KHUJKOCTU U TBEPJOTO TEJIa; CHUJla TPEHUSI CKOJIBKEHHUS; JaBJIEHNE BO3/yXa; BhITAJIKMBAIOIIAs CUJIa,
JefcTByIONas Ha MOTPYXKEHHOE B JKUIKOCTh T€N0; KO UIMEHT MOJE3HOro AEMCTBUS MPOCTHIX
MEXaHU3MOB), Clelysd TMPEeAT0oKEHHON HMHCTPYKLIMU: MPH BBINOJHEHUU H3MEpPEHUN coOuparth
9KCIIEPUMEHTAIIBHYIO YCTAHOBKY M BBIYMCIIATh 3HAUEHHE NCKOMOW BEJIMYNHBI;

—coOmoaTh  MpaBWJIa TEXHUKH  OE30MAacCHOCTH TMpU  paboTe ¢ Ja00paTOPHBIM
000pyI0BaHUEM;

—YKa3bIBaTh MPUHIUIBI AEHCTBUSA PUOOPOB U TEXHUUECKUX YCTPONCTB: BECHI, TEPMOMETP,
JTMHAMOMETp, COOOIIAIOIIMECs CO- CYyIbl, OAPOMETP, phluar, MOJABIKHBIM U HEMOJBXHBIA OJIOK,
HAaKJIOHHAS [JIOCKOCTh;

—XapaKTepU30BaTh MPUHIIMUIIBI ISHCTBUS U3yYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOUCTB
c omopoil Ha uX onucaHus (B TOM 4YHCIE: MOJIIMIIHUKH, YCTPOWCTBO BOJOIPOBOJA,
TUIPaBINYECKUN MPEcc, MAHOMETP, BEICOTOMED, MOPIIHEBOM HACOC, apeOMETP), UCIIOJIb3YS 3HAHUS
0 cBOMCTBax (pU3MUECKUX SIBJICHUM U HEOOXOUMbIe GU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

—TpPUBOAUTL TPUMEPHl / HAXOAUTh UHGOPMAIUMIO O TpUMEpax MPAKTHUYECKOTO
UCIO0JIb30BaHUs (PU3NYECKUX 3HAHUH B TIOBCETHEBHOM KU3HU I 0OecrieueHus: 0€30MacHOCTH MPH
oOpailieHnu ¢ mpudopaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAaHEHUs 3/I0pPOBbS U COOIMIOACHUS
HOPM 3KO0JIOTMYECKOr0 TIOBEACHUS B OKPYXKaIOLIEH cpee;

—OCYLIECTBIATh OTOOP HCTOYHMKOB HH(Opmammu B ceTd VHTEpHET B COOTBETCTBUU C
3a/IaHHBIM MTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM U TTyTEM CPaBHEHUS Pa3IuYHbIX
HMCTOYHUKOB BBIJCNATH HH(OPMAIMIO, KOTOpas SBISETCS MPOTUBOPEUYHBONW WU MOXKET OBITh
HEJIOCTOBEPHOM;

—MCIOJb30BaTh MPHU BBIMOJIHEHUH YYEOHBIX 3a/laHUN HAayYHO-TIOMYJSIPHYIO JUTEPATypy
(bu3MYECKOTO Co/Iep KaHUsI, CTIPABOYHbIE MaTepUabl, pecypchl ceTu HTepHeT; BIaaeTh mpuéMaMu
KOHCIIEKTHPOBAHUA TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIUK U3 OJHO M 3HAKOBOUM CHCTEMBI B IpYTYIO;

—C03/1aBaTh COOCTBEHHbIE KpaTKHME NMUCbMEHHBbIC U YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
HMCTOYHUKOB HH(pOpMAIK (DU3MUECKOTO COICpk aHMs, B TOM YHCIE MyOJIUYHO NeNaTh KPaTKHe
COOOIEHUsT O pe3yapTaTaXx MPOEKTOB WM YYEOHBIX WCCIEJOBAHHM, MPU 3TOM T'PAMOTHO
WCIOJIb30BaTh HM3yYCHHBIH MOHATUHHBINA ammapar Kypca (PU3WKH, COMPOBOXKAATH BBICTYIUICHHE
MpE3EHTALNEN;
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—TIpU BBHITIOJJHEHUH Y4YEOHBIX MPOCKTOB M HCCIICIOBAHUI paclpenesaTh OO0s3aHHOCTH B
rpymmc B COOTBETCTBUU C IMMOCTABJICHHBIMU 3a/ladyaMU, CJICIUTH 3a BBIMIOJIHCHUCM I1JIaHA IICI\/JICTBI/II\/JI,
aZICKBATHO OLICHUBAThb COOCTBEHHBIN BKJIa[] B ACATCIIbHOCTD T'PYIIIBI; BBICTpanBaThb
KOMMYHUKATHBHOC B3aHMOI[eI>'ICTBI/Ie, Y4YUTBIBAd MHCHUC OKPYKArOIIHX.

7 KJjace

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Y
00yJaromuxcst yMEHHIA:

—MUCIIOJIb30BAaTh IMOHATHA: MacCa W pa3MCpPbl MOJICKYJI, TCIIJIOBOC ABHKCHUC aTOMOB U
MOJICKYJI, arpC€raTHbIC COCTOAHUA BCUICCTBA, KPUCTAINIMYCCKUC 1 aMop(bHI)Ie TECJa, HaCI)IIIIeHHI)If/i u
HeHaCI)IIlIGHHIﬂﬁ nap, BJIQAKHOCTb BO3J4yXa, TEMIICpaTypa, BHYTPCHHAA OHCPTIUA, TEIJIOBOU
JIBUTATENb; DIIEMEHTAPHBIA OJIEKTPUYECKUN 3apsifl, DJIJIEKTPUUYECKOE II0J€, NPOBOJHUKUA H
AUBJICKTPUKH, MHOCTOSIHHBIN BHGKTpI/ILIeCKI/II\/'I TOK, MAaroHuTHOE€ I10JIC;

—pa3nuyath SBJIEHUS (TEIUIOBOE pAaCHIMpEHHE/CKaTHe, TeIulonepenaya, TeruioBOe
PaBHOBCCHUE, CMAYMBAHUC, KallWIAPHBIC SABJICHHA, HUCIHAPCHUC, KOHACHCAIMA, IIJIABJICHUC,
KpucTaJmu3anus (OTBEpJeBaHUE), KUIEHHWE, Terjonepeaaya (TemIONpOBOAHOCTb, KOHBEKIUS,
W3IYYEHHUE); DJIEKTPHU3AIMsI TN, B3aWMOJCHCTBUE 3aps0B, ICUCTBUS DSJIEKTPHUUYECKOTO TOKa,
KOPOTKO€ 3aMBbIKaHUC, BSaHMOHeﬁCTBHe MarHuToB, Jlel\/'ICTBI/Ie MAarfuMTHOT'O IIOJId Ha IMPOBOJHHUK C
TOKOM, JJICKTPOMAarHuTHas I/IHI[yKHI/ISI) II0 OIMMCAHHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

—pacrno3HaBaTb MPOSIBIIEHUE M3YYEHHBIX  (PU3NUECKUX SIBJICHHUM B OKpPYXKalOIIeM
MHUPE, B TOM YHUCJIC q)HSH‘IeCKI/Ie SABJICHUS B IIPU- POAC: NOBEPXHOCTHOC HATSHKCHUEC U KAITUJIJIAPHBIC
SIBIICHUSI B TIPUPOJIC, KPUCTAJUTBI B TIpupoae, uanydeHrne ColHIa, 3aMep3aHie BOJI0EMOB, MOPCKUE
Opu3bl, 00pa30BaHUE POCHI, TyMaHa, HHES, CHETa; SJIEKTPUICCKUE SIBJICHHS B aTMOcdepe,
ANIEKTPUYECTBO JKUBBIX OPraHU3MOB; MarHUTHOE T10JIe 3eMJIH, e} MOII0COB, POJIh MAarHUTHOTO
TIOJISL JIJTs1 J)KU3HU Ha 3eMiie, TIOJSIPHOE CHSIHUE; TIPU 3TOM MEPEBOINUTH MPAKTHUECKYIO 33a1a9y B
y4eOHYI0, BBIJICIATH CYIIECTBEHHBIC CBOMCTBA/TIPU3HAKHA (PU3UUECKHUX SBIICHUA;

—ONHKCHIBaTh M3YYEHHBIC CBOWCTBA TeN M (U3MUECKHE SIBJICHUS, UCIOJB3Yys (prusmueckue
BEJIMYUHBI (TEeMIIepaTypa, BHYTPEHHSSI SHEPrHsi, KOJHMYECTBO TEIUIOTHI, yJeNbHAs TEIIOEMKOCTh
BEIIECTBA, y/elbHAS TEIUIOTAa IUIABJICHUS, YACIbHAs TeIUIOTa MapooOpa3oBaHmsl, yIeIbHAs TEIUIOTa
CropaHusi TOIUTMBA, KO3(P(PUIMEHT TNOJE3HOr0 NEHCTBUS TEIJIOBOM MAIWHBI, OTHOCHUTEIIbHAS
BJIQKHOCTh BO3/yXa, OJJCKTPUYCCKHHA 3apsl, CHJIAa TOKa, OJJIEKTPHUYECKOE HAMpsHKCHHE,
CONPOTHUBJICHUE TIPOBOJHHMKA, VYICIHHOEC COMPOTHBICHHE BEHIECTBAa, padOTa W MOUIHOCTH
AIIEKTPUYECKOT'O TOKA); NPH ONMCAHUU TPABUIILHO TPAKTOBATh (PM3UYECKUN CMBICI UCIIOJIb3YEMbIX
BEJIMYUH, 0003HAYCHHUS M CAMHUIBI (PU3UYCCKUX BEIWYHMH, HAXOAUTh (POPMYJIBbI, CBSI3bIBAIOIIHC
JaHHYIO (U3UYECKYI0 BEJIMYUHY C JPYTMMHU BEJIHMYMHAMH, CTPOUTH TrpauKu HM3Y4EHHBIX
3aBHCUMOCTEH (PU3HUECKUX BEIINYHH;

—XapaKTepU30BaTh CBOWCTBA Tell, (PU3NYECKUE SIBICHHUS U MPOIIECChI, HCIOIb3YsI OCHOBHbBIC
MIOJIOYKEHHSI MOJICKYJISIPHO-KMHETHUECKOW TEOPUH CTPOCHHS BEIIECTBA, MPHHIMUI CYNEPIIO3UIIUU
noJieli (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3apsa/a, 3akoH Oma s yyacTka IerH, 3aK0H
Jlxxoyns—IJleHIa, 3aKOH COXpPaHEHHUS SHEPTUU; NPU STOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3alMCBIBaTh €M0 MaTEMaTHYECKOE BBIPAKECHUE;

—OOBICHIATH (U3UYECKUE MPOLIECCHl U CBOMCTBA TEM, B TOM YHCIIE U B KOHTEKCTE CUTYaIUil
MPAKTUK OPUEHTUPOBAHHOTO XapaKTepa: BBIABISTh MPUYMHHO-CIICJCTBEHHBIE CBS3U, CTPOUTH
0o0BsicHeHHEe U3 |—2 JOTHYECKUX MIAaroB C OMOpoil Ha 1—2 W3yUeHHBIX CBOUCTBA (HPM3HUECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEH;

—pemiath pacdy€THbE 3amaud B 2—3 JIEUCTBHUSA, WHCIOJB3YysS 3aKOHBI U (OPMYIIBI,
CBsI3BbIBANOIINE (PH3MUECKHUE BEIIMYMHBI: HA OCHOBE aHAIN3a YCIOBHUS 3aJa4ydl 3alHChIBAaTh KPaTKOE
yCIIOBUE, BBISBISITH HENOCTATOK JAHHBIX IS PEIICHHs 3aJaud, BHIOMpATh 3aKOHBI U (DOPMYIIHI,
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HEeoOXoMuMBbIe it €€ pENICHHs, MPOBOJUTH Pacdy€Thl M CPABHHUBATH IMOJIYYCHHOE 3HAUCHUE
(u3HUECKO¥ BEIMYMHBI C H3BECTHBIMU JAHHBIMU;

—pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIM (PU3NIECKUX METOJIOB;
WCIMOJIb3Ysl OIMCAHUE WCCICAOBAHMS, BBIJACIATh MPOBEPSIEMOE MPEIAIOIOKEHUE, OLEHUBATh
MPaBUJIBHOCTD MOPSJIKA IPOBEAEHUS UCCIIEI0BAHUs, €1aTh BbIBOIbIL;

—TIIPOBOJIUTH OIBITHI 10 HAOIOICHUIO (PU3NICCKUX SBICHUN WU (PU3MICSCKUX CBOWCTB TeEIl
(KanwUISIpHBIC SIBJICHUS, 3aBUCUMOCTD JAaBJICHUS BO3AyXa OT €ro 00bEéMa, TeMIIepaTyphl; CKOPOCTH
mpolecca OCTHIBAHHSI/HATPEBAHHUSI TPH HW3IMYyYEHUH OT I[IBETa H3JTYYArOIICH/TIOTIOMAoneit
MOBEPXHOCTH; CKOPOCTh UCHIAPEHUS BOABI OT TEMIEPATYPhI KUJIKOCTH U IUIOIAIU €€ OBEPXHOCTH;
ANEKTPU3ALMS TEI M B3aUMOJCHCTBHE DJIJIEKTPUUECKUX 3apsiOB; B3aMMOJICUCTBHE IOCTOSHHBIX
MAarHuTOB, BU3YyaJIM3alMsl MAarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB; IEUCTBUSI MAarHUTHOTO TOJIS
Ha MPOBOJHHK C TOKOM, CBOMCTBA 3JEKTPOMAarHuTa, CBOMCTBA AJIEKTPOABUTATEINS IMOCTOSHHOTO
TOKa): (GopMyIUpOBaTh MPOBEPSEMbIC MPEANOIOKEHHS, COOMPATh YCTAHOBKY U3 MPEII0KEHHOTO
000py/I0BaHUS; OMUCHIBATH XOJI OTIBITA U (POPMYITUPOBATEH BHIBOJIBI;

—BBINOJIHATh TPSAMBIE W3MEPEHUS] TEMIIEPATYPbl, OTHOCHUTEIIBHOW BIIAJKHOCTH BO3/yXa,
CWJIBl TOKa, HANpPsDKEHHS C WCMOJb30BAaHMEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (U3MUECKHX
BEJINYWH; CPABHUBATH PE3y/IbTaThl U3MEPEHUH C YUETOM 3aJJaHHOM abCOIOTHOM MOTPEIIHOCTH;

—TPOBOJUTh HCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PH3WYECKOW BEIMYHMHBI OT APYTOW C
WCIIOJIb30BAHUEM TIPSMBIX U3MEPEHUN (3aBUCUMOCTH COMPOTHBIICHHUS MPOBOJAHUKA OT €T0 JIUHBI,
IJTONI[AX TIOTIEPEYHOT0 CEYEHUS U YIEIIbHOTO COMPOTUBIIECHUS BEIIECTBA MPOBOJHUKA; CUJIbI TOKA,
WIIYIIErO Yepe3 MPOBOJAHUK, OT HANPSHKEHUS Ha MIPOBOIHUKE; UCCIIEI0BAHUE TTOCIEI0BATEIBLHOTO U
MapajuieIbHOTO COCMHEHUN MPOBOJHUKOB): TUIAHUPOBATh MCCIIEOBAaHUE, COOMPATh YCTAHOBKY H
BBITIOJTHATE M3MEPEHHS, CIEIys] TMPEII0KEHHOMY IIaHy, (PUKCHPOBATh pe3yibTaThl MOJYy4EHHON
3aBHCHMOCTH B BHJI€ TaOJIHI] ¥ TPaUKOB, JEIAaTh BHIBOJIBI IO PE3yJbTaTaM HCCIIEIOBAHNS,

—TPOBOJUTh KOCBEHHBIC HW3MEPECHHUS (PHU3NYECKUX BeIWYWH (yAelbHas TEII0EMKOCTh
BEIIIECTBA, COMPOTUBJICHUE MMPOBOJHHUKA, PaO0Ta U MOIIHOCTh JEKTPUIECKOTO TOKA): TUIAHUPOBATH
W3MEPEHUS, COOMpPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEIIONKEHHON HHCTPYKIIUU, U
BBIYHCIIATH 3HAUYCHHE BEJIUUMHEL,

—coOmoaTh  MpaBWJIa TEXHUKH  OE30MAacCHOCTH TMpU  paboTe ¢ Jab0paTOPHBIM
000pyI0BaHUEM;

—XapaKTepHU30BaTh MPHUHIIMIIBI JSHCTBHS U3yYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OMOPOM Ha MX OMHUCAHUS (B TOM YKCJIE: CUCTEMA OTOILJICHUS JOMOB, TUTPOMET), IapoBasi TypOuHa,
aMIIepMETpP, BOJBTMETP, CUYETUMK JIICKTPHUYECCKOW HHEPTUH, SJIEKTPOOCBETHUTEIBHBIC MHPHOOPHI,
HarpeBaTeIbHBIC JIEKTPONPHOOPHI (TPUMEPHI), IEKTPUUECKHE MPEIOXPAHUTEIHN; AICKTPOMArHHMT,
AJIEKTPOIBUTaTENb MMOCTOSIHHOTO TOKA), MCIOJb3Yys 3HAHMUS O CBOMCTBAaX (PU3UUECKHUX SIBJICHHUU U
HE0OX0UMbIe PU3NUECKHE 3aKOHOMEPHOCTH;

—pacrno3HaBaTh MPOCThIE TEXHUUECKHUE YCTPONCTBA U U3MEPUTEIbHBIE TPUOOPHI IO CXEMaM
U CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEIb
BHYTPEHHETO CrOpaHMsi, AJIEKTPOCKOI, PEOCTaT); COCTABIATH CXEMbl JJIEKTPUYECKUX Iened ¢
MOCJIEIOBATEIFHBIM M MApaJUIeIbHBIM COSMHEHUEM 3JIEMEHTOB, pa3finyasi yCIOBHBIE 0003HAYEHUS
3JIEMEHTOB JJIEKTPUUYECKUX LIETIEH;

—TPUBOAUTL  MPHUMEPB/HAXOAUTh  UHPOpPMAIMIO O  OpUMepax  MPaKTHYECKOTO
MCIO0JIb30BaHUs (PU3NYECKUX 3HAHUH B TIOBCETHEBHOM JKM3HU I 0OecrieueHus: 0€30MacHOCTH MPH
oOpaitieHnu ¢ IpudopaMu U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHUs 3I0pPOBbS U COOITIOACHUS
HOPM JKOJIOTHYECKOTO MIOBEJCHUS B OKPYKAIOLIEH CPEIE;

—OCYLIECTBIISITh MOUCK WH(OpManuu (GU3NYECKOTO coJiepKaHus B ceTH VHTepHeT, Ha
OCHOBE HUMEKOIIMXCS 3HAHMM W NYTEM CPAaBHEHUS JONOJHUTEIBHBIX HWCTOYHUKOB BBIJICIATH
nH(OPMAIINIO, KOTOpas IBISETCS MPOTUBOPEUNBON MITH MOXKET OBITh HEJIOCTOBEPHOM;
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—MWCIONB30BaTh MPH BBHINOJHEHUHM YYEOHBIX 3aJaHUi HAyYHO-MOMYJSPHYIO JHTEPATYpPy
(U3NIECKOTO CONIepKAHU, CIIPABOYHbBIE MAaTEPUAIIbl, Pecypchl ceTu MIHTepHeT; BIaleTh NpuéMamMu
KOHCTIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus
nH(OPMALIUU U3 OJTHOM 3HAKOBOU CUCTEMBI B JIPYTYIO;

—C03/71aBaTh COOCTBEHHBIC IHMCHBMEHHBIE U KpaTKHe YCTHbIE cooOmenus, o00o00mas
MHGOPMAIMIO U3 HECKOJBKHX HCTOYHHKOB (PU3UYECKOTO COJEPYKAHHSA, B TOM YHCIE ITyOJIUYHO
MPEJCTABIATh PE3yAbTAThl IPOCKTHOM MIIM MCCIIEOBATEIBCKOM IESTENFHOCTH; TIPH ATOM I'PAMOTHO
WCIOJb30BaTh M3YUYEHHBIH TMOHATUHHBIA anmapar Kypca (HU3WKH, COIPOBOXKIATH BBICTYIUICHHE
MpE3EHTALNEN;

—TIpH BBHIMIOJIHEHUH Y4YEOHBIX TIPOEKTOB M HCCIEAOBAaHUN (PU3MUYECKHX IPOILIECCOB
pacripenenate 00sS3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMHU 33Ja4aMH, CIEIUTH 3a
BBITIOJTHEHUEM TUIaHa IEHCTBHIA U KOPPEKTUPOBATH €r0, aJleKBaTHO OIICHUBATH COOCTBEHHBIN BKIIA]
B JIESITENILHOCTD TPYIIIBI; BHICTPAaUBAaTh KOMMYHHKATHBHOE B3aWMOJICHCTBHE, TIPOSIBIISSI TOTOBHOCTD
paspemniaTh KOHPIUKTHL. 9 Ki1acc

[IpenmetHbie pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Y
o0yuaroumxcs yMeHHH:

—WCIONb30BaTh TOHATHA: CHCTEMa OTCU€Ta, MaTepuanbHas TOYKa, TPaeKTOpHS,
OTHOCHTEIIEHOCTh MEXaHHYECKOTO BIDKEHUS, nedopmanus (ympyras, TUTacTHYEcKas), TPEHHeE,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb M NEPErpy3Kd; LEHTP TSHKECTH; aOCOJIIOTHO
TBEPAOE TeNI0, UEHTP TSHKECTH TBEPIOTO Tea, paBHOBECHE; MEXaHWYECKHE KOJieOaHHs U BOJIHBL,
3BYK, HH(QPaA3BYK H YIBTPa3BYK; MIEKTPOMArHUTHBIE BOJHBI, ITKAJIA JICKTPOMArHUTHBIX BOJH, CBET,
OJIM30PYKOCTH U JAIIBHO30PKOCTD, CIIEKTPHI HCITYCKaHUS U TIOTJIONMIEeHUS; alb(a-, 6eTa- u
ramma-Hu3JIy4yeHus, U30TOMbL, S/IepHAas SHEPTeTHKA;

—pasnuyath SBJICHHUA (paBHOMEPHOE U HEpaBHOMEpPHOE MpPSAMOJUHEIHOE JBUXKEHUE,
PaBHOYCKOPEHHOE MPSMOJUHENHOE TBUKEHHE, CBOOOTHOE Ma/JeHUE Tell, pABHOMEPHOE JABMKEHUE
M0 OKPY)XHOCTH, B3aUMOJEHMCTBHE TE€J, pPEAaKTUBHOE [BW)XEHHE, KoJjebaTelbHOE [BUKEHHE
(3aTyxaromue U BBIHY)KJCHHbIE KOJ€OaHUs), PE30HAHC, BOJHOBOE JBI)KEHHE, OTPaXKEHUE 3BYKa,
MPSIMOJIMHEHOE paclpOCTpaHEHUE, OTPaKEHUE M TMPEJOMIICHHE CBETa, IOJHOE BHYTpPEHHEe
OTpaXKeHHE CBETa, paslioKeHHue OeJoro cBeTa B CHEKTP U CIIOXKEHHE CHEKTPaIbHBIX I[BETOB,
JCTIEPCUSl CBETa, €CTECTBEHHAsl PaJUOAaKTHUBHOCTh, BO3HHUKHOBEHHE JIMHEHYaTOro CIEKTpa
U3ITy4yeHHs) TI0 OMHCAHMIO UX XapaKTEePHBIX CBOMCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOLIUX
JTaHHOE (PU3UYECKOE SIBJICHUE;

—pacrno3HaBaTh MPOSBICHUE H3YyYEHHBIX (U3MUYECKUX SIBICHUN B OKpY)KamomeM Mupe (B
TOM 4YHclie (pu3ndecKkue SIBICHUS B MPHUPOJIE: MPHIUBBI U OTJIMBHI, ABMKeHUE IaHeT ColHeYHOH
CUCTEMbI, PEAKTHUBHOE JIBI)KEHHE JKHBBIX OPraHM3MOB, BOCIPHUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHHE, CEHCMUYECKHEe BOJIHBI, I[yHaMH, 3X0, LIBETa TEJI, ONTUYECKUE SIBJICHUS B IPUPO/IE,
OMOJIOTHYECKOe JIEHCTBHE BUIUMOTO, YIbTPaUOJIETOBOTO M PEHTTEHOBCKOIO U3JIYYEHHIA;
€CTECTBEHHBIN PaJMOAKTUBHBIM (POH, KOCMUYECKHE JIyYHd, PAJIMOAKTUBHOE M3IyUYCHHUE MPUPOIHBIX
MUHEPAJIOB; NEHCTBUE PaJMOAKTUBHBIX M3IYYCHUN Ha OPraHU3M YeJNOBEKa), MPU ITOM MEPEBOIUTH
MPAKTUYECKYIO0 33/71adyy B Yy4eOHYIO, BBIJCNATH CYIIECTBEHHBbIC CBOWCTBA/MPHU3HAKU (DU3MUECKUX
SIBJICHU;

—ONMCHIBaTh M3YYEHHBIE CBOMCTBA Tel M (U3MUECKHE SIBICHUS, UCHONb3Ys (U3NYecKue
BEITUYMHBI (CPEIHSAS U MIHOBEHHAsT CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JBHKEHUH, YCKOpPEHUE,
nepeMelleHue, myTh, yriioBasi CKOPOCTb, CUJIa TPEHHs, CHJIa YIIPYTOCTH, CHJIa TSDKECTH, YCKOpEHHUe
cBOOOJTHOTO Ta/IeHHs, BEC TeJla, UMITYJIbC Tejla, UMITYJIbC CHIIbI, MEXaHHUeCcKast paboTa U MOLTHOCTb,
MOTEHIIMATbHAS DHEPrus TeNa, MOJHSATOrO HaJ MOBEPXHOCTHIO 3€MIIM, MOTEHIMAIbHAS JHEPTHs
C)KaTOW MPYKXUHBI, KHHETUYECKasl SHEPrusi, MOJIHAS MEXaHWYecKas SHEprus, Mepuoj] M YacToTa
KoJeOaHui, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTAa TOHA, CKOPOCTh CBETa, IOKa3aTeib

20



MPEJIOMJICHHUSI CPEbl); IPH OMUCAHUU TMPABMIIBHO TPAKTOBATH (PM3HMUECKUI CMBICI UCIIOJb3YEMbIX
BEJM- YWH, 0003HAYCHHS M CAMHULBI (U3NYECKUX BEJINYHMH, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTMMHU BEIMYMHAMH, CTPOUTH TpauKu H3y4EHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEINYHH;

—XapaKTepu30BaTh CBOMCTBa Tel, (PU3MYECKHE SIBICHUS M IMPOIECCHI, UCIOJIB3YS 3aKOH
COXPAHEHHUS HPHEPrHM, 3aKOH BCEMHUPHOIO TSTOTEHHUS, NMPUHLUI CYNEPHO3ULUU CHJI, MPUHIIMI
OTHOCUTENbHOCTU [ anues:, 3akoHbl Hbl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAKEHUSI U
IIPEJIOMIIEHHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOTO U MAaCCOBOI'O YHMCENI MPH SJAEPHBIX peaKlusix;
IIpU 3TOM JlaBaThb CJOBECHYIO (DOPMYIMpPOBKY 3aKOHA M 3allMChIBaThb €ro MaTeMaTHYecKOe
BBIPAKEHUE;

—OOBICHATh (U3NYECKUE MTPOLIECCHl U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYyaIUil
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH MPUUMHHO-CIEICTBEHHBIE CBA3H, CTPOUTHh
0o0BsicHeHHEe U3 2—3 JIOTUYECKUX LIAroB C ONOPOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (PU3MUECKUX
SIBIIEHUH, QU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

—pemath pacy€THbIE 337a4u (OMMPAIOLIUECS HAa CUCTEMY U3 2— 3 ypaBHEHMI), UCIIOJIb3Ys
3aKOHBI U (OpMyIIbI, CBsA3bIBatOLINE (DPU3MUECKHE BETUYMHBI: HA OCHOBE aHAJM3a YCJIOBUA 33Ja4u
3a- MHUCHIBATh KPAaTKOE YCJIOBHE, BBISBIATH HEIOCTAIONIME WU W30bI- TOUHBIE JaHHbIE, BEIOUPAThH
3aKOHBI U (OpPMYJbl, HEOOXOJMMBIE JUISl pPELIEHUs, MPOBOAUTH pAcu€Thl M OIEHUBATh
PEATMCTUYHOCTD TOJYYEHHOTO 3HaYeHUS! GPU3NYECKON BETUUYHHBI;

—pacno3HaBaTh IPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTH MPU MOMOIIM (PUIUUECKHX METOJIOB;
UCIIOJIb3YSl OINHCAaHUE MCCIE0BAaHUSA, BBIACNIATH MPOBEPSIEMOE MPEINOJIOKEHHE, OIECHUBATh
IIPaBUIBHOCTh MOPAJKA TPOBENCHHUS HCCIEAOBaHUs, JelaThb BBIBOJBL, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOAECHUHN U ONIBITOB;

—IIPOBOJIUTH OTBITHI 110 HAOIIOAECHUIO (PU3HUECKUX SIBICHUH WM (GU3NUECKUX CBOWCTB Tel
(u3ydyeHue BTOporo 3akoHa HbIOTOHA, 3aKOHa COXPAHEHHUS SHEPrUM; 3aBUCUMOCTh IEpPHOAA
KoJle0aHUH MPYKUHHOTO MasiTHUKA OT Macchl rpy3a M KECTKOCTU NMPYKUHBI U HE3aBUCHUMOCTb OT
aMIUTUTYAbl MaJblX KoJeOaHWi; MpsIMOJMHEIHOE paclpoCTPaHEHUE CBETa, PA3JIoKEHHE Oenoro
CBETa B CIIEKTpP; M3YY€HHE CBONCTB M300pa)K€HUs B IJIOCKOM 3€pKaje U CBOWCTB H300paKEHMs
npeaMera B coOuparoliel JimH3e; HaOIroieH!e CIUIOIIHBIX U JMHEHYaThIX CHEKTPOB U3JIYYEHUS):
CaMOCTOSTEJIBHO COOMpaTh YCTAaHOBKY W3 HM30BITOYHOro Habopa 00OpYAOBaHUS; ONUCHIBATH XOJ
OIBITA U €r0 Pe3yJbTaThl, POPMYIUPOBATH BHIBOJIBI;

—IIPOBOJIUTh IPU HEOOXOJUMOCTH CEpUI0 MPSIMbIX HM3MEPEHHH, OIpeAesss cpeaHee
3Ha4YeHHEe M3MepsieMOll Beln4MHbI ((POKYyCHOE pacCTOsHUE coOuparolied JHH3bI); 000CHOBBIBATH
BBIOOD crtoco0a U3MEpeHHsI/M3MEPUTEILHOTO TTpHOOopa;

—IIPOBOIUTH UCCIIEJOBAHNE 3aBUCUMOCTEN (PU3NUECKUX BEJIMYMH C MCII0JIb30BAHUEM IMPSAMBIX
U3MepeHui (3aBUCUMOCTD IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HaualbHOM
CKOpOCTH; NepHoa KoieOaHUi MaTeMaTHYeCKOro MasiTHUKA OT JJIMHBI HUTH; 3aBUCMOCTH yIJia
OTpa’KEHHsI CBETa OT yIJla MaJEeHUs U yIila IPeJOMIIEHUs OT yria MajeHus): IIIaHupoBaTh
UCCIIeIOBaHUE, CAMOCTOSATENIHO COOMPATh YCTAHOBKY, (PMKCHUPOBATh PE3YJIbTAaThl OTYYEHHOM
3aBUCUMOCTH (PU3MUECKUX BEIUYHMH B BUE TaOIUI U TPapUKOB, A€1aTh BBIBOIBI 110 pe3yabTaTaM
UCCIIEIOBaHUS;

—IIPOBOJINTh KOCBEHHBIE N3MEPEHUs (PU3HMUECKUX BEINYHMH (CPEIHssA CKOPOCTh U YCKOPEHHE
TeNla MpU PaBHOYCKOPEHHOM JBMXEHHMH, YCKOPEHHE CBOOOJHOTO MaJeHUs, KECTKOCTb HMPYKUHBI,
KOA(QQUIIMEHT TPEHHUs CKOJIbKEHHs, MeXaHudeckas padoTa M MOLIHOCTb, 4YacToTa W MEPUOJ
KoJIe0aHUH MaTeMaTH4YeCKOro M MPY)KUHHOTO MasTHUKOB, ONITUYECKasi CUJIa COOMpAIOIIeH JIMH3HI,
palMOaKTUBHBIM (OH): TUIAHMPOBATh HM3MEPEHHUs; COOMpPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY M
BBITMIOJIHATE U3MEpPEHUs, CIeAysl NMPEeAI0KEHHONW MHCTPYKIMH; BBIYUCIATH 3HAYEHUE BEITUYMHBI U
aHAJIN3UPOBATH MOJIYUYEHHBIE PE3YJIBTATHI C YUETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHNI;
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—coOiroaTh MpaBWiIa TEXHUKH Oe3omacHOCTH Tpu  pabore ¢ JabopaTOpHBIM
obopynoBaHueMm;

—pa3nuyaTh OCHOBHBIC IPU3HAKU M3YYEHHBIX (DU3MYECKHX MOJENCH: MaTepualibHas TOUKa,
a0COJIIOTHO TBEPAOE TENIO, TOUCYHBIN MCTOUYHUK CBETA, JIyd, TOHKAs JIMH3A, IJIaHETapHas MOJIENb
aToMa, HyKJIOHHAsI MOJICJIb aTOMHOTO 5/1pa;

—XapaKTepu30BaTh MPUHLIUIBI ACHCTBUS W3YUYEHHBIX MPHOOPOB U TEXHHUYECKHX YCTPOICTB
C OmopoW Ha WX ONHCaHUs (B TOM YHCJIE CHHJIOMETP, AATYMKH IIOJIOKEHUS, PACCTOSHUS |
YCKOPEHHS, paKeTa, IX0JIO0T, OYKH, IEPUCKOI, (GoToanmapar, ONTHIECKAE CBETOBOIbI, CIIEKTPOCKOII,
JO3UMETp, Kamepa BuibcoHa), HUCHOJIB3ys 3HAHMS O CBOMCTBAX (PU3UYECKUX SIBJICHUN U
HE00X0IMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

—MWCIOJB30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH HW3YUYEHHBIX TEXHUYECKHX YCTPOWCTB,
M3MEPHUTEIBHBIX MPHOOPOB W TEXHOJOTHYECKHX IMPOIECCOB MPH PEHICHHH YYeOHO-TPAKTHIECKUX
3aJa4; ONTHYECKHE CXEMBl JUIS TOCTPOCHHS HM300paKEHWH B IUIOCKOM 3€pKalie W coOMparomiei
TIMH3E;

—TMPUBOJUTH  TPUMEPBI/HAXOAUTh  HMHPOPMAMIO O  TpPUMEpax  MPAKTHUECKOTO
WCTIOJIb30BaHUs (PM3MUYECKUX 3HAHUH B TMOBCEIHEBHOW KU3HU ISl 0OecnieueHus! 0e30MacHOCTH TPH
oOpamnieHnn ¢ MpUOOpaMu M TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 3[I0POBbS U COOIIOICHUS
HOPM 3KOJIOTHYECKOTO TIOBEJICHUSI B OKPYXKAOIIEH cpejie;

—OCYIIECTBJIATh TIOUCK WHPOpManuu (usmueckoro cojepkanuss B ceTd HHTepHeT,
CaMOCTOSITEIEHO (hOPMYIIUPYSI TIOMCKOBBIN 3aIpoC, HAXOAWUTH IYTH OIPEIeNICHHUS] JOCTOBEPHOCTH
MOJTy4eHHOH HMH(OpMAIH Ha OCHOBE MMEIONTNXCS 3HAHUN U TOTIOJTHUTEIBHBIX UCTOYHUKOB;

—MCIOJb30BaTh MPU BBHIMOJIHEHUH Y4E€OHBIX 3aJlaHUN HAY4YHO- MOMYISIPHYIO JIUTEpaTypy
(bu3nyecKoro cojaep kaHusl, CIpaBOYHbIE MaTepuabl, pecypchl ceTd HTepHeT; BiaaeTh npuéMaMu
KOHCIIEKTHPOBAHUA TEKCTa, MpeoOpa3zoBaHus
nH(pOpMaIUK U3 OJTHOW 3HAKOBOW CHCTEMBI B JAPYTYIO;

—C03/1aBaTh COOCTBEHHBIE NMUCbMEHHBIE U YCTHBIE COOOIIEHUSI HAa OCHOBE MH(POpMAIUU U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJEp)KaHUs, MyOJIMYHO TMPEACTaBIATh PE3yJbTaThl
MIPOEKTHOM WJIM MCCIIEA0BATEIbCKOM IE€ATEIHHOCTH; IIPU 3TOM TPAMOTHO UCIOJIb30BaTh N3YUEHHBIH
MOHATUMHBIA anmmapar H3y4aeMoro pas- jena (GU3MKH UM CONPOBOXKIATH  BBICTYIUICHHE
Mpe3eHTaluel ¢ yaéToM 0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.
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7 Kiacc (68 )

TEMATHNYECKOE ITNTAHUPOBAHUE

Tematuue OcHoBHOE
CKuif OJIOK, TeMa |COJepKaHNe

OcHOBHBIE  BUABI JEATEIBHOCTH
yyamuxcs (Ha ypoBHE yUeOHBIX|
nercTBuif) 1

S0P

Paznen 1. dusuka u ee poib B U3y4EHUH OKpY»XKaroiero Mupa (6 1)

duznka —
HayKa O IPUPOJCAPUPOJIE.

(2 9) SIBIIEHUST TPUPOIBI.
duznyeckue SIBICHU:
MEXaHHYECKHE,
TEIJIOBEIC,
PIIEKTPUYECKUE,
MarHUTHBIC, CBETOBEIE,
3BYKOBBIE

®usnka — Hayka O BeiABieHune pasznnuuii

MEXTY
(r3nIecKuMu u XUMHAYECKUMU
npepameHusMu (MC — xumus).
Pacnio3naBanue u kiaccupukanus
(GU3NUeCKUX SBICHUN:
MEXaHUUYECKUX, TETJIOBBIX,
DJIEKTPUYECKUX, MATHUTHBIX M CBETOBBIX.
Habnronenue u OTIMCaHUE

buznyecKux sBICHUN




dusnueckue
BEJMYUHBI (2 1)

dusznuecku e
BEJIUYUHBL.

M3mepenue
(bU3UIECKUX
BEJIMYHH.
duznyecKue
pHOOPBHI.
[TorpentHocTh
M3MEpPEHUI.
MesxayHapoHas
CUCTEMA EIUHULL

OrnpezeneHue HEeHbI JSJICHUS Kbl
M3MEpPUTEIHLHOTO npubopa.

M3mepeHue TMHENHBIX pa3MepoB TeN U
[IPOMEKYTKOB BPEMEHU C YUETOM
norpeurHocreil. Mzamepenue o0béma
PKUJIKOCTH W TBEPJIOTO TETA.

N3mepenne  temmeparypsl Npu
[OMOILU AKHUJIKOCTHOTO TepMOMETpa U
maTyrKa TeMIepaTypsbl.

BeinosiHenue TBOpUECKUX 3aaHui IO
[MOMCKY CIOCOOOB H3MEPEHUs HEKOTOPBIX

(U3NYECKUX  XapaKTePUCTUK, HaIpUMEp
pa3MepoB  Maiblx ~ 00BEKTOB  (BOJIOC,
IMPOBOJIOKA), yIaNEHHBIX 00BEKTOB,

0OJIBIINX PACCTOSIHUI, MaJbIX TPOMEKYTKOB
BpemeHu. OOcyxieHne

peajiaracMbIx CII0CO00B




EcrecTBeHHO-
Hay4HBI METOJ

ro3HaHus (2 v)

u

CCTCCTBCHHBIC

HayK!

[IPUPOJY.
EcTecTBeHHO - Hay4

HBINA

Kak ¢usuka
Apyrue

M3y4aroT

METO

BriiBmkeHre TMnoTe3 00bSICHSIONINX
IPOCThIE  SBJICHUS  HApUMEp: IOYEMY,
OCTAHAaBJIMBAETCS JBUOKYILIEECS 1o
TOPU30HTAJIBHOMN MOBEPXHOCTHU TENO;|
Io4eMy B JKapKyl IIOroJly B CBETIIOH
Ok e MPOXIaAHEN, YEM B TEMHOM.




[MO3HAHMUS:
HaOJII0ICHHE,
[T0CTaHOBKA
HayJYHOTO BOIIPOCA,
BBIIBIKEHHE
TUTIOTE3,
DKCIIEPUMEHT TI0
[TPOBEPKE TUIIOTE3,
00BICHEHHE
Ha0JIF0OJaeMOT0
sieiieHns1. Ornmcanue
(hU3UIECKUX
SIBJICHUH c
IOMOIIBI0 MOIEJIEH

[Ipemiosxenue cnocob60B MPOBEPKHU

TUIIOTE3.

IIpoBenenue wuccnenoBaHUs

0 TMPOBEpPKE KaKOH-1100

TUIOTE3bI, HAIPUMEP: NaJIbHOCTb
10JIETA [IapUKa, IIIIEHHOTO
FOPU30HTAJIBHO, TEM O0JIbIIE, YeM OOJIbIIE
BHICOTA ITyCKa.
[Toctpoenue MPOCTEUIINX MoJiesen
(bu3ndecKuX SBJICHUN (B BUIE PHUCYHKOB
MM CXEM), HallpuMep NaJieHUe MpeIMeTa;
[PSIMOJIMHENHOE paclpoCTpaHEHHE CBETa




Pa3nen 2. IlepBoHavanpHble CBEIEHUS O CTPOSHUM BelecTBa (5 1)

Crpoenue
BemecTna (1 1)

ATOMBI

Y MOJICKYJIBI,

UX pa3MepBhl.
OmBITHI,
TOKA3bIBAIOIIHC
TUCKPETHOE
CTPOCHHE

BEIllECTBA

HabGmronenue u
MHTEPIIpETALMs] OIBITOB,
CBUJIETEIBCTBYIOIIHUX 00 aTOMHO
MOJIEKYISIPHOM CTPOEHUU
BELIECTBA: OMBITHl €
[pacTBOpEHUEM pa3IMYHbIX BEIIECTB
B BOJIE.

OueHka pa3MepoB  aTOMOB W
MOJIEKYJI C UCHOJIb30BaHueM ¢ororpadui,

MOJy4eHHBIX ~HAa  aTOMHOM  CHJIOBOM
Mukpockore (ACM). Onpenenenne

pasMCpPoOB MaJIbIX TCJI




JIBr>KeHUe JBu>xeHue Hab6monenue u 00BsICHEHUE]
n JAaCTHUL] BCIIECTBA.  |[OPOYHOBCKOTO  JABIDKEHHSI M SIBJICHHUSA
B3anMo,ieiicTBre [CBA3b CKOPOCTH mbdysuu.
"aCTHL BCIUCCTBA/BIKCHUA YACTUIL C | TTpogenenne M OOBSICHEHHE OIBITOB IO
(29) TCMIICPATYPOU. HaOIIONEHUIO  TEIUIOBOTO  PACIIMPEHUS
BpoyHOBCK |1305.
0c ABIKCHHC. [IpoBesienye u 0OBACHEHHE OTBITOB
21“‘13‘1’3’3“"; 10 0OHAPY)KEHHIO CHJI MOJIEKYIISIPHOTO
BsanmoneiicTaue NPUTSHKCHUS M OTTATKUBAHHS
JacTUI]  BEIIeCTBa:
MPUTSHKCHUE U
OTTaJIKHBaHUE
ArperaTHble ArperaTHble Onucanue (c
COCTOSIHUS COCTOSIHUS  |MCIIOJIb30BAHHEM IIPOCTBIX MOJIEIICH )
BemecTsa (2 4) [BELIECTBA: OCHOBHLIXUpaSJm"qHﬁ B CTPOCHUU ra3oB,
cTpoeHue razop, PKUAKOCTEH U TBEPABIX TelL.
KMTKOCTEH U OObBsCHEHUE MAJIOH CKMMAEMOCTH
TBEPABIX PKUJIKOCTEH M TBEPIBIX TeJI, OOJIBIION

C’KMMAaCMOCTH I'a30B.




KPUCTATNINYCCKUX
TCII.

B3anmMoCBsI3b MEXAY
CBOMCTBAaMH BEIIECTB
B Pa3HbIX|

arperaTHbIX
COCTOSHUAX nu
ATOMHO-
MOJICKYJISIPHBIM
CTPOCHHUEM.
Oco0eHHOCTH
arperaTHbIX
COCTOSIHMH BOJIBI

HX]

OO0mbsicHeHne coxpaHeHus! GOPMBI TBEPIBIX
TeJl ¥ TEKYYECTH KHUJIKOCTH.

IIpoBenenue OMBITOB,
ITOKa3BIBAIOIINX, YTO B TBEPIOM COCTOSTHUU
BOJIbI YACTHUIIBI HAXOISATCS B CPETHEM
masbIne Ipyr oOT Jpyra
(TUIOTHOCTH MEHBIIIE), YEM B SKHUKOM.

YcraHOBIIEHNE B3aUMOCBSI3H MEKIY
0COOCHHOCTSIMU arperaTHbIX
COCTOSIHUI BOJIbI U CYIIECTBOBAHUEM

BOJIHBIX opranu3moB (MC —
Ouostorusi, reorpadusi)




Paznen 3. JIBuwkenue u B3aumoieiictaue e (21 u)

MexaHndeckoe
nBrKeHe (3 u)

MexaHnueckoe
NIBUKCHUE.

PaBHOMEpHOE U

JABUIKCHUA

Hccnenosanue
PaBHOMEPHOI'O JIBMKEHUS U
OTIpe/ieJICHUE ero MPU3HAKOB.

HEPaBHOMEPHOE
HabGmnronenne HepaBHOMEPHOTO
NIBHKCHHE. .
IBUKCHUS M OTIPEJICIICHUE €r0 OTIIMYUH OT
CKOpOCTB.
PAaBHOMEPHOTO JIBFKCHUS.
Cpennsis
Pemennie 3agau Ha omnpejeneHue
CKOpocTR TPMryTH, CKOPOCTH ¥ BPEeMEHH PaBHOMEPHOTO
HEpaBHOMEPHOM
. | ABYDKEHUSL.
nBuKeHUH.  Pacuér
Ananu3 rpadukKoB  3aBUCHUMOCTH
[yTh U  BpPEMEHU

IIYTH U CKOPOCTH OT BPCMCHHA




WNuepuus,
Macca,
[IJIOTHOCTh

1)

(4

SIBnenue OObscHEHHE W  NPOTHO3UPOBAHUE
WHEPLIUU. 3aKOHSBIICHHUH, 00yCIIOBICHHBIX WHEpLUEH,
WHEPIIUU. HAIPUMEp: YTO MPOUCXOAUT MPU TOPMOKEHUH]
B3auMozelcTBME MM pE3KOM MaHEBpEe aBTOMOOWIIS, MOYEMY|
Tel Kak INPUYUHAHEBO3MOKHO MTHOBEHHO MIPEKPATHUTH,
M3MCHCHUA NMBYKCHHUE Ha BEJIOCUIIECAC WM CaMOKAaTe U T.
CKOpPOCTH 1. [IpoBegenne wW  aHaNM3  OMBITOB,
IBUKCHUA TCIIEeMOHCTPUPYIOIINX  WU3MEHEHHE CKOPOCTH]
Macca kak Mepanppkenns Tena B pesylbTare ICHCTBUS Ha
MHEPTHOCTH  TelA.yero qpyrux Tei.

[LnoTHOCTS Pemenne 3ana4 Ha onpeneneHue
BemlecrBa.  CBs3p .
IOTHOCTI C Macchl Tena, ero 00bEMa U MIOTHOCTH.
T — [IpoBenenue wu aHanu3
MOJIEKyT B OIIBITOB, JAEMOHCTPUPYIOIIHUX 3aBUCUMOCTD
CIHHALE M3MEHEHUsI CKOPOCTH TeJla OT €r0 Macchl IPU
06BEMa B3auMoJeiicTBuu Ten. M3mepenue maccel
BelleCTBa Tela pPa3IUYHBIMH CIIOCOOAMHU.

Onpe):[eneHI/Ie IIJIOTHOCTH TCJIa B

PE3YJIbTATC USMCPCHUA €O MACChI U 00BEMa




Cuia.
CHII

(14 9)

Bunael

Cuna xak
XapaKTEPUCTHKA
B3anMOJICHCTBUS
TEIL. Cuna
YIPYTrOCTH U 3aKOH
['yka. H3mepenue
CHJIBI C TIOMOIIBIO
TMHAMOMETpa.
SIBJIEHNE TATOTEHMS|
W CHJIa TSDKECTH.
Cuma TsDKeCTH Ha
Ipyrux IUIaHETax.
Bec Tena.
HeBecoMocTb.
CnoxxeHue CHII,
HaMpaBJIEHHBIX IO
OJHOU MPSIMOM.
PaBHO1elicTBYOI]
as CHII. Cuial
TpeHus. Tpenue

H3yuenue B3aUMOJICVCTBHUS

KaK MPUYNHBI H3MEHEHUS! CKOPOCTH
TeJIa WK ero JeopMaIium.

Onucanne  peanbHbBIX CUTyalui
B3aMMOJICHCTBHS TEJI C TOMOIIBIO MOJIENEH, B
KOTOPBIX BBOJIUTCS MIOHATHE "
n300paxeHue cuibl. M3yuenue CHJIBI
yrpyrocta. VccrnemoBanue 3aBUCUMOCTH CHITBI
YIIPYTOCTH OT YIUTMHEHHSI PE3WHOBOTO
IIHYpa WA TIPYKUHBI

(c moctpoennem rpaduka). AHaIU3
NPAaKTHYECKUX CUTYaluil, B KOTOPBIX
MPOSIBIISICTCS ICHCTBUE CHIIBL YIIPYTOCTH
(ynmpyrocts Msi4a, KpOCCOBOK, BETOK JIepeBa U

np.).

AHaJ'II/I3 CHTy&HPIfI, CBJs3aHHBIX Cl
MIBJICHHCM TATOTCHUA. O6T>5[CH€HI/Ie
Op6I/ITaHBHOFO JBUXKCHUSA IIJIAHCT

C HCHOJIb30BaHUEM SIBJICHHUS TATOTEHUS WU
3akoHa wuHepuuun (MC ACTPOHOMUSI).




CKOJIbKEHUS
TpEeHUE

U
IIOKO4.

Tpenue B mpupone

1 TCXHUKE

3mepenne Beca Tema C
MOMOIIbIO JuHaMoMeTpa. OOOCHOBaHHE ITOTO
crioco0a u3MepeHus.

Anamus u MOJCIIMPOBAHUC ABJICHUA

HEBECOMOCTH. DKCNepUMEHTATBHOE
MOJy4EHHE  IpaBHIIA CIIOKEHHS CHII,
HAIPaBJIEHHBIX BJIOJIb OJHOUW TMPSAMOM.

OrnpeneneHne BEIMYUHBI PABHOACHCTBYIOIIEH
CHIL

W3ydeHune CUIIbI TPEHUS CKOJIBKEHUS U
CUIIBI TpeHus nokosd. Mccnenoanue
3aBUCHUMOCTH CHJIBI TPEHUS OT Beca Teja U
CBOMCTB TPYIIMXCA MOBEPXHOCTEH.

AHaJIM3 NPaKTUYECKUX CUTYAIlUH, B
KOTOPBIX MPOSIBISETCS IEHCTBUE CHIIBI
TPEHMUsI, UCTIOJIb3YIOTCS CIIOCOOBI €€
YMEHbILICHUS WIH YBEIMYCHH (KaTaHue Ha
JbDKAX, KOHbKaX, TOPMOKEHHE aBTOMOOUIIS,
MCII0JIb30BAaHNE MOAUIUITHUKOB, TUIaBaHUE
BOJHBIX KUBOTHBIX U Ap.) (MC — OGuomnorus)




Pemenue 3a1a4 ¢ MCIOJIb30BaHUEM
dbopMyn aiist pacy€ra CHUIIBI TSKECTH, CHITBI
YIIPYTOCTH, CHUJIBI TPCHHUSL.

HccnenoBanve  3aBUCHMOCTH  CHIJIBI
TPeHHsI OT Beca Tella U CBOWCTB TPYIIHXCS
MTOBEPXHOCTEH.

AHanmM3 TNPaKTUICCKUX CHUTyallud, B
KOTOPBIX  TMPOSIBJIICTCS  JCWCTBHE  CHUIBI
TPEHUS, HCTIOTB3YIOTCS CrocoObI e
YMEHBIIICHUSI WM YBEIUYCHUs (KaTaHHE Ha)
JBIKaX, KOHbKAaX, TOPMOKEHHE aBTOMOOWIIS,
UCIIOJIb30BAHUE  TOJIIMITHUKOB, TUIABAaHHUE
BOJTHBIX )KUBOTHBIX U Ap.) (MC — Guosiorus).

Penrenue 3a1a4 ¢ UCIOJIb30BaHHEM
bopmyIt 1t pacdyéra CHIIbI TSHKECTH, CHIIBI
YIIPYTOCTH, CHJIBI TPCHHUS




Paznen 4. JlaBnenue TBEPABIX TEIN, JKUIKOCTEH 1 Ta30B (21 u)

JaBnenue
[Tepenaua
JaBJICHUS
TBEPABIMU
TelamH,

KUIKOCTAMU H

razami (3 u)

[aBienue.
CriocoObl
YMEHBIIICHUS U
YBETTUUYCHUS
TaBJICHMS.
JaBnenue

rasa.
3aBHCHUMOCTh
TaBJICHMS ra3a oT
00BEMa u

AHanmm3 1 00bsICHEHUE OTIBITOB U
CUTYallUid,
KOTOPBIX TPOSIBISICTCS CHJIA TABJICHHUS.
O6GocHoBaHue crocoboB
YMEHBIIICHUS ¥ YBEIIMUCHUS JTaBIICHUS.
3ydeHre 3aBUCUMOCTH JIaBJICHUS ra3a OT
00BbEMa u TEeMITepaTypHI.
3ydyeHue ocoOEHHOCTEH  mepenadyu
aBJICHUs. TBEPABIMH TeJIaMHU, KUAKOCTIMU

MPAKTUICCKUX B

11 ra3aMu.




TEMIIEPATYPHI.
[lepenaua
TaBJICHUS
TBEPABIMU
TEJIaMH,
PKUJIKOCTSMUA 1
razamu. 3aKOH

O6ocHOBaHuE pe3yabTaToOB OIIBITOB
0COOEHHOCTSIMHU CTPOSHHSI BEIIIECTBA B

TBEPAOM, XKUJIKOM U

raz000pa3HOM COCTOSTHUSIX.
JKCIIEpUMEHTAILHOE

ToKa3aTenbcTBO 3akoHa [lackans. Pemenue
3a]1a4 Ha pacy€T AaBJIEHUS TBEPJOTO Tena

TTackais.
ITHeBMaTHUecKue
MaIITHHBI
JlaBaeHue 3aBUCHUMOCTE HUccnenosanue 3aBUCUMOCTH
PKUJIKOCTH (5 4) |IaBJICHUS ITaBIICHUS JKUIKOCTH oT
PKUAKOCTH  OT  IrjryOGUHBI TIOTPYXKEHHUS U TUNIOTHOCTH
J1yOHHBI PKUIKOCTH.
[IOTPY/KCHHAL. Ha6monenue u 00ObICHEHUE
I:HﬂpOCTaTquCKH IUIPOCTATHYECKOTO APAJOKCa Ha OCHOBE
1 Mapaioxc. 3akoHa [Tackas.




CooO1marornmecs
COCY/IBI.

[ 'mapaBinueckue
MEXaHH3MBI

N3ydenne cooOMarommxcsi CoCy10B.

Pemenue 3aga4 Ha pacy€T gaBiIeHUs
KUIKocTd.  OObsICHEHWE NpPUHIUIA
JIEHCTBHSI THIPABIMYECKOTO IIpecca.

Ananuz u 00BICHECHHE
MPAKTUYECKUX CUTYaIIHH,
NIEMOHCTPHUPYIOITUX MMPOSBIICHUE JTABJICHUS

PKUJIKOCTH M 3aKkoHa [Tackans, Hanpumep

NPOIIECCOB B OpraHu3Me  IpH
r1yookoBogHOM — HelpsaMH  (MC  —
OHOJIOTHS)

ATtMochepHoe
naBjeHue (6 4)

ATMocdepa 3emin
1 arMocdepHOoe
aBJICHUE.
[IprunHbI
CYIIECTBOBaHMS
BO3YLLIHOMN

SKCHepI/IMeHTaHBHOG O6H21py>KeHI/IC

aTMOC(I)epHOl"O JaBJICHU.
Ananms 1 00BbICHEHHE
OITIBITOB 151 MPAKTHUICCKUX
CHTyaLII/Iﬁ, CBs3aHHBIX C

eiicTBHEM aTMOC(I)epHOFO JaBJICHHUA.




000J0uKH  3eMITH.
OnsirToppuuesu.
W3mepenue
aTMOC(hepHOTOo
TaBIICHMSL.
3aBUCUMOCTD
aTMOC(hepHOTO
TaBJICHUS
BBICOTHI Hal
YPOBHEM MODAL.
[TpuGops! mmst
M3MepeHust
aTMOC(hEepHOTO
aBJICHUS

OT|

OObscHEHUE CYIIECTBOBAHUS
aTMOC(epsI 3emiie u
HEKOTOPBIX TIAHETaX WIH €€ OTCYTCTBUS

Ha

Ha apyrux mianerax u Jlyne (MC —
reorpadus, aCTpOHOMUS).

OOmBsicHEHHE U3MEHEHUS TIOTHOCTH
aTMoc(epbl C BBICOTOM M 3aBHCHMOCTH

aTMOC(HEpHOTO JABJICHHS OT BBICOTHI.
Pentenue 3a7a4d Ha pacuér
aTMochepHOTO JTABJICHUS.

M3yueHne ycTpoicTBa
bapomeTpa-aHepouaa




[lelicTBue
PKUJKOCTH U Tras3a
Ha [I0TrPyKEHHOE

B HUX TeJO (7 4)

[elictBue
PKMIKOCTH U ra3a
Ha IOTPYKEHHOE B
HUX  TeJIO.
BrrrtankuBaromas
(apxumenoBa)
cHa. 3aKoH
Apxumena.
IInaBanme TEN,
Bo3nyxominaBanue

DKcIepuMEeHTaIbHOE OOHApYKEHHE
NeCTBUS KUIAKOCTH U rasa
Ha IIOIPYKEHHOE B HUX TEJIO.

OrnpesienieHne BBITATKHUBAIOIICH
CWJIBI, JCHCTBYIOLIEH Ha TEJO,
[IOI'PYKEHHOE B KUJIKOCTD.

[TpoBenenue u 06cyx1eHNE
OTIBITOB, IEMOHCTPHUPYIOIINX
3aBUCHUMOCTDH BBITAJKHBAIOIIEH CHIIBI,
NENCTBYIONIEH HA TEJIO B )KUAKOCTH, OT
00BbEMa MOTPYKEHHOM B )KUIKOCTh YaCTH
Tena U OT IVIOTHOCTH JKUJIKOCTH.

HccnenoBanue 3aBUCMMOCTH  Beca
TeJa B BOJE OT 00bEMa MOTPYXKEHHOW B
YKUJKOCTb YacTH TeJla.

Pewienue 3a1a4 Ha MpUMEHEHUE 3aKOHA
ApxuMena U yCIOBUS IIJIaBaHUsA TeJl.
KoHcTpynpoBanue apeomerpa win
KOHCTPYMPOBAHUE JIOAKH U OIIPEJEIICHNE

€€ rpy30n0AbEMHOCTH




Paznen 5. PaboTa n momuocTh. DHeprus (12 1)

Pabora u
MOIIHOCTH (3 4)

Mexannueckas
pabora.

MoIIHOCTE

DKCIEPUMEHTAIILHOE OIPEIEIICHHE
MEeXaHUYeCKOW pabOThl CUJIBI TSHDKECTH IIPU

MmajgeHuN Tena u CHIIBI
TpEeHUs MIpU PaBHOMEPHOM
NepeMeIeHUN Teaa 110

FOPU30HTAIIBHON MOBEPXHOCTH.

Pacuét MOIIHOCTH, Pa3BUBAEMOU

[pHY MOIBEME M0 JIeCTHHUIIE. Pemenune

3a/1a4u Ha pacuér
MEXaHH4YeCKOM padoThI

1 MOIIHOCTH




[IpocTsie
MeXaHU3MBI (5

u)

[IpocThieMEXaHU3MBI:

phIyar, 010K,
HaKJIOHHAs
[I0CKOCTh. [TpaBuiio
[paBHO-BECHsI pblyara.
[IpuMeHeHne
MpaBuUJia PaBHOBECHUS
phIyara K OJI0Ky.
«3o050T10€E

[IPABUJIO» MEXaHUKH.
KII/I mpocTeix
MEXaHU3MOB.
[Ipoctbie
MEXaHU3MBI B OBITY U
TEXHUKE.

Prruaru B Tene

qCI0BCKaA

Omnpenenenye BHIMTPHIIIA B
CHJIE TIPOCTBIX MEXaHU3MOB Ha
[pUMepe pbIdara, IMOJIBIKHOTO H
HETOIBUYKHOTO OJIOKOB, HAKJIOHHOM
MJIOCKOCTH.
HccnenoBanue ycnosus
paBHOBecus ppiuara. OOHapyxeHue
CBOMCTB IPOCTHIX MEXaHU3MOB B
[Pa3TUIHBIX HHCTPYMEHTAX U
MPUCTIOCOOTICHUSX, UCTIOIb3YyEMBIX B
ObITY U TEXHUKE, a TAKKE B )KUBBIX
oprann3max (MC — Ouosorus).
(DKCIIepUMEHTAIbHOE J10Ka3aTeNbCTBO
paBeHCTBa  palOT mpu
MPUMEHEHUU MTPOCTHIX MEXaHU3MOB.

Onpenenenne KIIJ[ HaknoHHOH
MIOCKOCTH.

Pemenue 3a1au Ha MpuMEHEHHE]
MpaBWJia pPaBHOBECUS pblyara M Ha
pacuét KII/I




Mexannueckas
SHeprus (4 1)

Kunernueckas
u
[MOTEHIMATIbHAS

SHEPIus.
[IpeBpamienue
OJHOTO
MEXaHUYECKOU
SHEPTMM B JpYyrou
3aKOH COXpaHEHHS U
W3MEHEHUs HHEPruu
B

BUJQ

MCXaHUKE

DKCIepuMEHTAIbHOE
OTpEeesIEHNE U3MEHEHUS

KUHETUYECKON 51
MOTEHLIMAIbHON SHEPTUU TeJa MPH €ro
CKaThIBAaHUH 110 HAKIIOHHOU
[JIOCKOCTH.

dopMynHpoBaHUE  HaA
OCHOBE MCCJIEIOBAHUS
3aKOHa COXpaHEHUs
MEXaHUYECKON SHEPTrUU.

OOcyxieHne TpaHHIl

MPUMEHUMOCTHU 3aKoHa
COXpAHEHUS SHEPTHUU.
Pemenue 3a/1a4 C

HCIIOJIb3OBAHUEM 3dKOHAa COXPAaHCHU

DHEPrUuu

PezepBHoe Bpems (3 1)




8 kJacce (68 )

Tematnue cKUi
00K, TEMBI

OcHOBHOE
CoJIepKaHue

OcHOBHbIE  BUBI ACATEILHOCTU
ydqauuxcs (Ha ypoBHE yUeOHBIX
EHCTBUI)

Paznen 6. TennoBsle siBneHus (28 )

CtpoeHue u
CBOMCTBA
BEI[ECTBA

(7 1)

(OCHOBHBIC
[MOJIOXKEHUS
MOJIEKYJIIPHO-KH
HETHUICCKOM
TEOPHUHU CTPOCHUS
BelecTBa. Macca
1 pa3Mepbl
ATOMOBU
MOJIEKYI.

HabGmionenne u  uHTEpHpeT)
OTIBITOB,  CBUAETENLCTBYIOIINX 00
ATOMHO-MOJICKYIISIPHOM CTPOCHHY]
BCILIECTBA: OMBITHI C - PACTBOPEHHEM
[Pa3JINYHBIX BEIIECCTB B
Bose. Pemmenne  3amau 1o

OLICHUBAHUIOKOJINYECTBA ATOMOB HJIH -
MOJIEKYJ B €JUHHLIE 00bEMA BEILIECTBA.
IAHAJIN3 TEKCTa IPEBHUX aTOMHUCTOB
(Harpumep, pparmeHTa HO3MbI
Jlykpenus «O npupojie Bemei») ¢
M3J710KEHHEM O00OCHOBAaHUI aTOMHOMN
TUIOTE3bI (CMBICIOBOE YTEHHUE).




OIBITHI,

10 ITBEPIK IAIOIIIHE
OCHOBHBIE
MOJI0KEHHUS
MOJIEKYJIIPHO-KU
HETUYECKOU
Teopun. Moenu
TBEPJIOTO,
PKUJTKOTO U
ra3000pa3HOro
COCTOSIHUI
BEIECTBA.
Kpucramndecku
e u amop(dHbIS
TBEPJIBIE TEIA.

OneHka yOeMTeNTbHOCTH 3TUX

000CHOBaHHUI.
OObscHeHne OpOYHOBCKOIQ
NBUOKEHUS, IBJICHUSI TUPPY3UH U pa3iInyunid

MEXy HUIMH Ha OCHOBE
MIOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKON
TEOPHH CTPOEHUS BEIIECTBA.




OOBbsicHeHHE
CBOMCTB
rasos,
PKUJIKOCTEH
TBEPABIX TEJ HA
OCHOBE
MMOJI0KCHUH
MOJIEKYJISIPHO-KA
HETHUICCKOM
TEOPUH.
CMauynuBaHUE
KanuJUIsipHbIE
SIBJICHMS.
TemnmoBoe
pacliupeHue u

u

CXKXaTHuc

U

OObscHEHNE OCHOBHBIX PA3JIMYMil B
CTPOCHUU Ta30B, KUAKOCTEH M TBEPABIX TN

C HCIIOJIb30BAaHUEM IIOJIOKCHUI
MOJIEKYJIIPHO-KUHETHYECKO M TEOpUn
CTPOEHHUSI BELIECTBA.

[IpoBeneHne OMBITOB o
BbIPALIUBAHUIO KPHUCTAJJIOB

ITIOBAPEHHOM COJIM WM caxapa.

[IpoBeneHue M OOBSCHEHHE OTIBITOB,
NIEMOHCTPUPYIOIINX KaNMUISIPHBIC SBJICHUS
W SIBJICHUEC CMA4YHBaHUSI.

OOBsicCHEHHE pOJIM  KaHJUIIPHBIX
SIBIICHHI JIJIS1 TIOCTYTUICHHSI BOJIBI B
OpraHu3M
pactenuii (MC — Ouonorus).

HaGnronenue, npoBeneHue u
o
HaOJII0/IEHHIO TEIIOBOTO

00BSCHEHUE OIBITOB




paclIMpEHUs Ta30B, )KUIKOCTENU U TBEPABIX
Te.

OObscHeHuEe coxpaHeHusi 00béMa
TBEPABIX TEJ, TEKY4YECTH KMJIKOCTH (B TOM
UKClie, Pa3HULIBI B TEKYYECTH Ul Pa3HbIX
PKUAKOCTEN), TaBJICHUS rasa.

IIpoBeneHue OMBITOB,
IEMOHCTPHUPYIOIIKX 3aBUCUMOCTbD JIaBJICHUS
BO31yXa OT €ro 00bEMa U HarpeBaHus WK
OXJTaKJICHHS, U UX 00bSICHEHNE HAa OCHOBE
ATOMHO-MOJIEKYJIIPHOTO YUYeHHsI. AHAIIN3
[IPAKTUYECKUX CUTYyalLNi, CBA3aHHBIX CO
CBOWCTBAMM I'a30B, JKUJKOCTEH U TBEPABIX
Tel




TenaoBbie
rporiecchl (21 )

Temneparypa.
CBsi3b
TEMIIEpaTyphI CO
CKOPOCTBIO
TEIJIOBOTO
TBIDKCHUS
YaCTHII.
Buyrpenn
S5 SHEpPIrHUsl.
Crioco0sl
3MEHEHUs

O6ocHOBaHUE U3MEpEHMS]
reMnepaTrypsl. CpaBHEeHME  Pa3TUYHBIX
CIIOCOOOB M3MEpPEHUs M LKAl TeMIEePaTypHI.
IHaOmroneuune 0OBSICHEHHE  OIILITOB,
IMEMOHCTPUPYIOIINX U3MEHEHHE BHYTPEHHEN

paBuiI

n

PHEPTHH Tella B Pe3yJbTaTe TeIJIonepenayn;
1 paOOTHI BHEIITHUX CHJL.




BHYTPECHHEH
SHEPTUH:
Terionepeaada u
COBEpIIICHUE
paboTHI.

Buner
TETJIOTIePeIavH:
TETUIONPOBOTHOC
Th,

KOHBEKITH
s, U3Ty4YCHHE.
KommuecTBo
TEIIOTHI.
VY nenpHas
TEILIOEMKOCTD
BCILICCTBA.
TermmoooMmen
TEILJIOBOC
[paBHOBECHE.
YpaBHEHUE

u

HaoOmronenue u 00bsCHEHUE OIBITOB,
00CY)XJIEHHE TPAKTUYECKUX

CUTYaIUH, TEMOHCTPUPYIOIINX
pa3TUYHBIC BUJIBI TEIIOMIEPEIadn:
TETUIONPOBOTHOCTh, KOHBEKITHIO,
U3ITydeHHE.

HUccnenosanune SIBJICHUS]
TEII000MEHA TTPH CMEITUBAHUH XOJIOAHOH 1|
rOpsiYeil BOJIBI.

Habmronenue ycraHoBiaeHUs
TETIJIOBOTO PAaBHOBECHS MEXK Y TOpsueH 1
XOJIOJHOM BOJOM.

Onpenenenue (M3MEpeHHE)
KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJIOM
Mpyd  TEIJI000OMEHE C HarpeThIM
METaUTMYCCKUM ITUIHHIPOM.

Omnpenenenue (U3MepeHHe) yIeIbHOMN
TEIUIOEMKOCTH BelnecTBa. Pemienue 3aaauq,
CBSI3aHHBIX C BBIYMCIICHUEM KOJIMUECTBA




TEILJIOBOIO
OanaHca.
[ImaBienne 174
OTBEP/ICBaHUE
KPUCTAJUTHYECKHI
X BEIIECTB.

TEIJIOTHI U TEINIOEMKOCTH npu
TEIJI000MEHE.

AHanu3 cuTyauMid IpPaKTHYECKOIO
MCIIOJIL30BAHUS TEILUIOBEIX CBOMCTB BCIIICCTB|
4 MaTcpuaios, Harpumep B IeJsIX|
PHEPTOCOEPEIKECHMUS: TETUTON30JISIIIHS,
PHEprocOeperarwIIme KPBIIIIH,
TEPMOAKKYMYJISATOPHI U T. [I.




Y nenabHas
TEIIOTa
[LIABJICHUS
[TapooOpa3oBanu
e i
KOHJICHCAIIHSL.
Vcnapenue.
Kunenne.

Y nenpHas
TEII0Ta
mapooOpa3oBaHU
s1. 3aBHCUMOCTh
TEeMITepaTyphl
KUTIEHUS
aTMOoc(hepHOro
TaBJICHMSL.
BnaxxaocTh

BO3/yXa.
OHeprus

0T

TOIIJIMBA.

Habntonenue siBneHuil ucnapeHus u

koHAeHcanuu. MccnenoBanue — mporeccal
WCTIAPCHHUS pa3IUYHbIX KHUJIKOCTEH.
OObsicHEeHUE  SBJIEHUH  HCMApeHUs U
KOH/ICHCAIINN Ha OCHOBE

ATOMHO-MOJIEKYJIIPHOIO y4EHUS.
Hab6mronenue n o0bsacHEHHE mpoIiecca

KUTICHUS,
3aBUCUMOCTH TEMIIEPATYPHI KATIEHUS
OT JTaBJICHHSI.

B TOM HHUCIIC

Onpenenenne (M3MEpEHHE)
OTHOCHUTEIIbHOM BJIQXKHOCTHU
Bo3ayxa. Habmonenue
nporecca TUTaBJICHUS
KPUCTAJUTMUECKOTO  BELIECTBA,
Harpumep JbJa.
CpaBHeHue  mpoIeccoB

IJIaBJICHUSA KPUCTAJTNINYCCKUX TCJI U




Y nenpHast
TEILUIOTA
CropaHusl.

[ IpuHIUTIBI
paboThI
TCIIJIOBBIX
neurareneit. KITJI
TEILIOBOTO
TIBUTATEI.
TennoBbie
JBUTATENN
3ammTa
OKpYyXaromei
CpeIpl.

3aKOH COXpaHEHHUS]
Y TIpEeBpaIIeHUs
PHEPTUH B
MEXaHUYEeCKHX U
TETTOBBIX
rporeccax

=

pa3MsArdeHust Ipu HarpeBaHUU aMop(dHBIX

TEJL.
Ornpenenenue (MU3MEPEHHE) YIETbHON
TETIIIOTHI IUTaBJICHUS  JIbJIA.

OO0ObsICHEHUE SIBJICHUH IIJIaBJICHUS U
KpUCTAJTN3AIN Ha OCHOBE
ATOMHO-MOJIEKYJIIPHOTO yueHus1. Permenue

3a7a4, CBSA3AHHBIX  C BBIYHCIECHUEM

KOJIMYECTBA  TEILJIOTHI B
Mpolieccax TeIUIonepeaun Mpy MIaBJICHUN U
KpUCTaUIM3aI1H, UCTIApEHUU |
KOHJICHCAIHH.

AHaJIM3 CUTYyallMil TPaAKTHYECKOTO
MPUMEHEHUS SBJICHUN TUTaBJICHUS
KPUCTAJUIM3Al[UU,  HaIpHUMep,

MOJY4eHHE CBEPXUUCTHIX
MaTepuaioB, CoJeBas rpejika u Jip.

u




Ananus paboThI u

00BSICHEHUE MPUHIIAIA ICHCTBUS
TEIJIOBOTO JIBUTATEIIS.

Brruncinenue KoinM4yecTBa TEIUIOTHI,
BBIJICIISIFOIIETOCS TIPU CTOPAHUH PA3TUYHBIX
BU10B ToTuIMBa, ¥ KIIJ] neurarens.

OOcyxieHne AKOJIOTHIECKUX
MOCJIEACTBUIN UCTIOJIb30BAHUS JBUTATEIICH
BHYTPEHHETO CropaHus, TEIIOBBIX

u ruapodiekTpocraniuii (MC —
PKOJIOTHSI, XUMUS )




Paznen 7. Dnexrpuyeckue U MarHUTHBIC siBJIeHUS (37 1)

DNEeKTPUYECKUE
3apsiibl.
3apsoKeHHBIC
Tena U 170:¢
B3aMMO/ICHCTBHE

(7 4)

DneKkTpu3anu
51 Test. JIBa pona
DIIEKTPUUECKHUX
BapsiIOB.

B3aumoperict
BHE 3apsHKEHHBIX
Tell. 3aKOH
KynoHa.

DIIEKTPUYECK
oe noJie.
[TpunHIUI
CYIEPIIO3UIINH

HaGnronenne u mpoBeneHUE OMBITOB IO
PICKTPHU3ALUK TEJl TP COMPUKOCHOBEHUH U
MHTYKIIUEH.

Habmronenune u o0bsICcHEHHE
B3aMOJIECIICTBUSI OTHOUMEHHO U
Pa3HOMMEHHO 3apsKEHHBIX Tell.
OO0bsicHEHNE MPUHIIMIIA JNEUCTBUS
PIEKTPOCKOTIA. OObsicHeHnE SIBJICHU

PJICKTPU3alH IIPU COIIPUKOCHOBCHHU TCII U
I/IH,Z[YKLIPICﬁ C MHCIIOJB30BAaHMEM 3HAHUU O
HOCUTCIIAX QJICKTPHUYCCKHX 3aps10B B|
IBCIICCTBC.




PIEKTPUYECKUX
TI0JICH.
Hocurenn
PIEKTPUYECKUX
3apsI0B.
DIIEMEHTapHBII
PIEKTPUYECKUI

3apsil.

Pacno3HaBanue M 0OBSICHEHHE SBJIICHUN
3JIEKTPU3ALMH B MIOBCEAHEBHOW KU3HH.

Crpoenue
aToMa.
[IpoBoHMKH U
ITUDIICKTPHKHU.
3aKoH
COXpaHEHUs
PIEKTPUYECKOTO
3apsia

HaGmionenne w© 0OBSICHEHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ 3aKOH  COXPaHCHUS
PIIEKTPUYECKOTO 3apsijia.

HabutoieHre OIBITOB 10 MOJICITHPOBAHHIO
CHJIOBBIX JIMHHH JIEKTPUYCCKOTO ITOJIS.
HccnenoBanue JISHCTBUS SIEKTPUYCCKOTO
M0JIS HA MPOBOJIHUKU U AUDJICKTPUKH




[TocTostHHBII
PIEKTPUYECKUI
TOK (20 1)

DNEeKTPUYECKU
W TOK. YCIOBHSA
CYIIECTBOBAHUS
PIEKTPUYECKOTO
TOKA.
cTounnku
IMOCTOSIHHOTO
Toka. JleiicTBus
PIIEKTPUIECKOTO

HaGmonenue pa3inyHbIX BUJIOB JCHCTBHS
PIICKTPUYIECKOTO TOKAa M OOHApYKCHHE ITHX
BHUJIOB JCUCTBHUS B IOBCECAHEBHON KU3HMU.

COopka U ucTbITaHUE JIEKTPUUECKOHN e
IMOCTOSIHHOTO TOKA.

H3Mepenne cuibl TOKa aMIIEpMETPOM.

H3Mepenne 3IIeKTPUYECKOTrO HaNpsHKEHUs
BoJbTMETpOM. [IpoBeeHne u 0ObsicHeHNE




TOKa (TEIJIOBOE,
XUMHYECKOE,
MAarHuTHOE).
DnexTpuyecKuit
TOK B JKHJKOCTSX
W ra3ax.
DIIeKTpUYEeCcKast
nenb. Crita Toka.
DIJIEKTPUYECKOE
HaIpsDKEHUE.
ConpoTtuBieHue
[MPOBO/THHKA.
YV nenpHOE
COTIIPOTHBIICHUE
BEIIECTBA. 3aKOH
Owma ISt
y4acTKa [emu.
[locnenoBaTenbH

(0]
u

OTIBITOB, JIEMOHCTPUPYIOIINX 3aBUCHUMOCTH
PIIEKTPUYECKOTO COTIPOTHUBIICHUS]
POBOJAHMKA OT €ro JUIMHBI, IUIOIIAJU
[OTIEPEYHOI0 CEUYEHHUs U MaTepHuaa.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa,
[IPOTEKAIOIET0 Yepe3 Pe3UCTOp, OT
COTIPOTUBIICHUS PE3UCTOPA U HAIPSKEHUS

Ha pPe3UCTope.

IIpoBepka npaBuiia CIOKEHUS HATPSKECHUIT
pU TOCIEA0BATEIHLHOM COEIUHEHUH ABYX
[PE3UCTOPOB.

[TpoBepka mpaBuiia Al CHJIBI TOKa MpU
apauieIbHOM COEMHEHUU PE3UCTOPOB.

AHanu3 CHUTyalHil MOCIeI0BaTeIbHOTO H
MapajuieIbHOTO COeIMHEHUS MPOBOTHUKOB B
TOMAITHUX JIEKTPUUYECKUX CETAX.

Pemenue 3ana4 ¢ UCIOJIB30BaHUEM
Oma bopmyn

3aKOHa u




rapajiesIbHOE
COCIMHCHHUE
[MPOBOTHUKOB.
Pabora n
MOIITHOCTh
PIEKTPUIECKOTO
TOKa. 3aKOH
[xoyna—JIenna.
DIIEKTPOTIPOBOIK
a ¥ TIOTpeOuTeNIn
PIEKTPUYECKON
SHEPTHUH B OBITY.
KopoTtkoe
3aMbIKaHUE

pacdéra dIEKTPUIECKOTO

COIIPOTUBJICHUA
MOCJIeI0BAaTEILHOM |
COCAMHCHUU ITPOBOJHHUKOB.

Onpenenenue paboThI
PIEKTPUIECKOTO TOKA, TPOTEKAIOIIETO Yepe3
[pe3ucTop.

Onpenenenre MOIIHOCTH

npu
napauieJIbHOM

PIIEKTPUYECKOTO BbIICTISIEMOM
Ha Pe3UCTOpE.
HccnenoBanue 3aBUCUMOCTH CHIIBI
TOKa 4epe3 JaMIIOUKy OT HallpsHKeHUS Ha
Heil. Onpenenenue K11/ narpesarens.
UccnenoBanue npeoOpa3oBaHuUs
PHEPrUuu npu noasEme rpy3a

DJICKTPOABUTATCIICM.

TOKa,




OObscHeHne ycTpOCTBA U MPUHLIMIIA
NEHCTBUSA JIOMAaIITHUX
PIIEKTpOHArpeBaTENbHbBIX TPHUOOPOB.

OObscHEHNE TPUYUH

KOPOTKOTO 3aMbIKaHHS U MIPUHIIATIA
NeWiCTBUS TUIABKUX MTPEIOXPAaHUTEIICH.

Pemenue 3amau ¢ UCMoNb30BaHUEM 3aKOHA
Jxoyms—IJlenna. HaOmronenue
BO3HUKHOBEHUS 3JIEKTPUYECKOrO TOKA B
PKUJIKOCTH.




MarauTHbIC
sBJIeHUSA (6 U)

ITocTostna
bl MAarHMUTHI.
Bz3anmoneicTere
MMOCTOSTHHBIX
MarHuTOB.
MarauTHoe
IoJIE.
MarauTHoe 110JIe
3eMIn W €ro
3HAUCHHC ISt
PKH3HM Ha 3eMiIe.
OnblT  Opcrena.
MarauTHoe 110J1e
PIIEKTPUYECKOTO
TOKA.

I IpumeneHune
PIIEKTPOMArHUTO
B B TEXHHKE.

Hccnenosanne MAarHUTHOTO

B3aMMOJICHCTBUS IIOCTOSHHBIX MardHuTOB.
Nzyuenune MarduTHOTO  HOJIS
MOCTOSTHHBIX MAarHUTOB TPH UX
00BbEIMHEHUH U Pa3JICIICHUN.
[IpoBeneHne OMBITOB o
BHU3yaJTU3aIMH TIOJISI TIOCTOSTHHBIX MAarHUTOB.
N3ydeHue sBIICHUSI HAMarHUYMBAHUS
BEIIECTBA. HUccnenosanue
JIEUCTBUSA IICKTPUIECKOTO
Ha MAarHUTHYIO CTPENKY.

TOKa




[elictBue
MarHuTHOTO — TIOJIs
Ha TIPOBOJHHUK C
TOKOM.

DNeKTpoaBUTAT
€J1b TIOCTOSIHHOTO
TOKA.
Mcnonb3oBanue
PIIEKTPOABUTaTEN
e B
TEXHUYECKUX
yCTpPOMCTBaxX U Ha
TPAHCIIOPTE

[IpoBenenue onbITOB, AEMOHCTPUPYIOMINX
BABUCUMOCTh CHUJTBI B3aUMO/ICHCTBUS]
KATYIIKA C TOKOM U MarHuTa OT CUJIbI U HaA
MpaBJICHUS TOKA B KaTYIIIKE.

Ananmus CUTYaIHNI MPaKTUYECKOT O
IIPUMEHEHHUS 3JIEKTPOMArHuToB (B OBITOBBIX
TEXHUYECKUX yCTpO#CTBAX
MPOMBIITIICHHOCTH, METUIINHE).

N3y4yeHnue neicTBUS MarHUTHOIO MOJIS HQ

MPOBOJHUK C TOKOM. M3yueHue nencTBusd
PIIEKTPOABUTATESL.
N3mepenne KIII[ snexkTpoaBUratresibHOM
lycTaHoBKM. Pacrno3HaBanue u  aHanu3
[PA3TTUYHBIX NPUMEHEHUH
AIIEKTPOABUTaTENeH

(TpancnopT, OBITOBBIE YCTPOMCTBA U Ap.)




DNEKTPOMarHuT
Hasd HWHAYKOHA

(4 1)

OnpITHI
®apanes. SABneHne
PIIEKTPOMArHUTH
01 MHAYKLIHH.
[IpaBuito Jlenna.
DIIEKTPOTEHEPATOP.
Crioco0mI
MOJTydCHUS
PIEKTPUYECKON
SHEPrUU.
DJIEKTPOCTAaHIIUH
Ha
BO300OHOBIISIEMBIX
MCTOYHUKAX

QHCPI'un

OneITEl 110
PIIEKTPOMArHUTHOU

HUCCICIOBAaHUIO

WCCIIENOBAaHUE W3MEHEHUU
HaHpaBJ'IeHI/ISI I/IH)IYKIII/IOHHOFO TOKa

SIBJICHUA
HWHAYKIUK:
3HAUCHHUA U

Peseps Bpemenu —

34,




9

kjace (102 v)

Tematnue
CKHH OJI0K, TEMa

OcHOBHO€]
CoJIepKaHue

OcHOBHBIE  BUJIBI JIEATEIBHOCTH
ydamuxcs (Ha ypoBHE yU4eOHBIX JEHCTBUIA)

Paznen 8. Mexanunueckue siBnenus (40 u)

MexaHnueckoe
JIBHUKCHUC N

CIIOCOOEI €10
OIUCAHUS

(10 9)

MexaHndeckoe
NBIKEHHE.
MarepunanbHas
TOYKA.

Cucrema
OTCUETa.
OTHOCUTENLHO
CTh
MEXaHHYECKOTO

AHanus 1 00CyX/IeHne pa3InYHbIX
MPUMEPOB MEXaHHUECKOTO

JIBUKCHUS.
OO6cyx1eHne rpaHul] MPUMEHUMOCTH
MOJIETN
«MarepuaibHas
TOUKA.
Onucanne MEXaHHYECKOTO

JABUXKXCHHA PA3JIMYHBIMHA crocodamMu

(ypaBHeHue, Tabnuia, rpaduk).




JIBYOKCHUA.

PaBHOMepHOE

MPSMOJIMHENHO
e JIBU>KEHUE.
HepasHomMepHoe

MPSAMOJIMHENHO
€ IBH)KEHUE.

Cpennsis  u
MTHOBEHHAs

CKOpOCTb Tella
[pu

HEpPaBHOMEPHO
M JIBYKEHUU.

Yckopenue.
PaBHOYCKOpEHHO

e
IPSIMOJIMHEIHO
€ ABUXKCHUE.

AHanu3 )XKM3HEHHbIX CUTYallUl, B KOTOPBIX

[IPOSIBJISIETCS. OTHOCUTEIILHOCTh
MEXaHUYECKOTO JBUKECHUS.

Habntonenne MexXaHMYECKOro ABM)KEHMUS
TeJla OTHOCUTEIIBHO Pa3HBIX TEJ OTCYETA.
CpaBHeHME ITyTeW U TPACKTOPUHN JBHKEHUS
OJHOTO M TOTO € Tela OTHOCHTEIBHO
[Pa3HBIX TEJI OTCUETA.
["anmunes 0

Aganus TEKCTa

OTHOCUTENIbHOCTH JBUKEHUS;, BBITIOJHEHHE
3a/laHuM 0 TEKCTY (CMBICIOBOE

YTEHUE).

Onpenenenue cpenHei CKOpPOCTH
CKOJIbKEHHUSI OpycKa WM JABWKEHUS [IapuKa
o HAKJIOHHOM TUIOCKOCTH.

AHanu3 u oOcyxeHue  crnoco6os

NpUOIMKEHHOTO OTPEIeTICHNUsI MTHOBEHHOM




CBoboaHoe
[ajieHue.
OnbITH
["anunes.

PaBHOMEpHOE

JBIDKCHHE TI0
OKPY>XKHOCTH.
[lepron

U 4YacroTa
oOpareHusl.
JIuneitnas
yri0Bas
CKOPOCTH.

IlentpocTpemu
TEJIbHOE

)51

YCKOpEHHE

CKOPOCTH.
Omnpenenenue CKOPOCTH
[PaBHOMEPHOTO JBMKEHUS (IIapuKa
B OKWJKOCTH, MOJEIH DJIEKTPHUECKOTO
AQBTOMOOWIISI | T. T1.).

Onpenenenne myTH, IPOUIEHHOTO 3a
TTAHHBIA TPOMEXKYTOK BPEMEHH, U CKOPOCTH
Tena 1o rpaguKy 3aBUCUMOCTH ITyTH
[PaBHOMEPHOTO JIBU)KEHUS OT BPEMEHH.

OOcyxJeHne  BO3MOXHBIX IPUHIIMIIOB
nelicTBUS IPUOOPOB, U3MEPSIOIIUX CKOPOCTh

(cIuIOMETpOB).

Bbluncnenne nyrM M CKOPOCTH  IIpH|
PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM
NIBIDKEHUU TeJa.

OnpeneneHne  NPOMAEHHOTO  NYyTH U

YCKOPCHHA [JBWKCHHA TCJIa 110 rpa(bm(y

BaBUCHUMOCTU CKOPOCTU PABHOYCKOPEC HHOIO




HpﬁMOHI/IHCf/'IHOFO ABUXKXCHUSA TCJ1a OTj
BPCMCHH.
Ompenenenue  yCKOpeHUs  Tella  IIpH

PaBHOYCKOPEHHOM JBHWKEHHUU M0 HAKJIIOHHOW
TIOCKOCTH. M3MepeHne meproia U 4acTOThI
0OpaleHus Tea Mo OKPyKHOCTH.

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO
JIBHKEHUS TEJA IO OKPYKHOCTH.

Pemenne  3amau Ha oTpe/iesieHUe
KHHEMaTUYEeCKHX XapaKTEePUCTHUK
MEXaHUYECKOTO  JIBIKEHHUS  Pa3IM4YHBIX
BU/IOB.

PacnioznaBanue u npuOIIKEHHOE
OTIMCaHKE PA3IMYHBIX BUJIOB MEXaHUYECKOTO
NMBUKEHHS B TPUPOAEC U TexXHUKe (HA
npuMepax  CBOOOJHO  TajaloluX  Ted,
TBUKEHUS )KUBOTHBIX,

HC6CCHBIX TCII, TpaHCHOpTHLIX CpCI[CTB H
1p.)




Bsaumonelicts
ue Tei (20 u)

BOKpYT'
Counnna. [TepBas

KOCMHYECKas
CKOpPOCTb.
HepecomocTs u
[eperpy3KH.
PaBHOBecHe
MaTepuaibHOU
TOUKH.
AOCOJIIOTHO
TBEpJOE

TEJO.

PaBHOBecCHE

HaGmronenne wu oOCyXIeHHE OIBITOB C
JIBHMKCHHUEM TeEJIa HpI/I YMCHI)IHCHI/II/I BIIUAHUA
NPYTUX TeN, MPENATCTBYIOIUX JBUKEHUIO.

Amnamm3 Tekcra ['ammnes ¢ onmucanneM
MBICJICHHOTO JKCIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIUH,
BBITIOJTHCHHE 3aJaHUH 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OO6cyxeHne BO3MOXKHOCTH  BBINIOJHEHUS
3aKOHA WHEPIMM B PA3JIMYHBIX CHCTEMax
OTCUETa.

Habmonenue u o0Ccyx1eHne MEXaHUYECKUX




TBEPAOrO Tela ¢
3aKpEIUIEHHON
OCBIO BpAaIllCHHUS.
MOMEHT CUJIBI.

LlenTp TsKECTH

SIBJICHUH, IPO- HCXOMAIIHUX B CUCTEME OTCUETA]
«Tenexka» mpu €€ paBHO- MEPHOM U
YCKOPEHHOM JIBHOKCHUH OTHOCHUTEIIEHO
KaOMHeTa (PU3UKU.

JlelicTBUS C BEKTOpaMH CHJI: BBITIOJIHEHHE
3aJaHUl II0 CIIOKEHHI0O M  BBIYHUTAHUIO
BeKTOpoB. HalOmrogenwe w/miam mpoBeneHue
OTIBITOB, JEMOHCTPUPYIOIIUX 3aBUCHUMOCTH
YCKOPEHHSI Tejla OT NPWIOKEHHOW K HEMY)|
CHJIBI 1 MAcCCHI TeJIa.

AHanu3 U OOBJACHEHHME  SABJIEHHH C
MCII0JIb30BaHUEM BTOPOTO 3akoHa HbroToHA.

Pemenue 3amay ¢ uCMoOJb30BaHUEM BTOPOIO
3akoHa Hpr0TOHA M ITpaBUIIa CIIOKEHUSI CHII.

Onpenenenue KECTKOCTH MPYKUHBI.

AHanu3 cUTyaluii, B KOTOPbIX Ha0II01al0TCs
yrpyrue nedopmanuu, U UX OOBICHEHHUE C
MCII0JIb30BaHNEM 3aKoHa ['yka.




Pemienue 3a1a4 ¢ UCMOIb30BaHNEM 3aKOHA
['yka.

HccnenoBanue 3aBHCHMOCTH CHJIBI TPEHUS]
CKOJIB)KCHHA OT CHUJIbI HOPMAJIBHOT'O OTaBJICHUA.
OOCyXIeHre PE3yNIbTaTOB HCCIICIOBAHMUS.




Omnpenenenue kodpdunmenta  TpeHus
CKOJIBXKCHU. I/IBMepeHI/IG CHUJIbI TPCHUA IMMOKOA.

Pemenne  3amad ¢ HCMOJIB30BaHUEM
(bOpPMYIIBI TSI CHITBI TPEHHS CKOJTBKEHHUS.

Ananmns JABYOKCHUA TEJI TOJIBKO Ioq

MEHCTBUEM CHIBI TSDKECTH — CBOOOIHOTO
MmaJcHUs.
OO0bsicHEHNE HE3aBUCUMOCTH

YCKOPEHHS CBOOOTHOTO MAJCHUS OT
MaccChl Tella.

OueHka  BeNIWYMHBI  CHJIBL  TATOTEHHUS,
NEeHCTBYIOMEH MEXIy IBYMS Tenamu (s
Pa3HBIX Macc).

AHanu3 JBWXKEHHS HEOECHBIX Tel IO
nelicTBueM CHJIBI TATOTEHUS (c
MCII0JIb30BaHUEM JOTIOJTHUTEIbHBIX
WUCTOYHHUKOB UH(DOpMAIUH).




Pemienue 3amad ¢ HMCHOJIE30BAHMEM 3aKOHA|
BCEMUPHOTO TATOTCHUS ©  (OPMYJIBI  JUIS
pacd€Tra CUIIBI TSKECTH.

Amnanus OpPUTHHAILHOTO TEKCTA,
OITHCHIBAIOIIETO MIPOSIBIICHUS 3aKOHA|
BCEMHUPHOTO TATOTEHUS; BRITIOJHEHHUE 3 IaHUN
10 TEKCTY (CMBICIIOBOE UTEHHE).

HaGmonenne u oOCyXIeHHE OMBITOB TIO
W3MEHEHUI0O Beca Teja TMpPH YCKOPEHHOM
TBUKECHUH.

Anamms YCIIOBUU BO3HHUKHOBEHHS]
HEBECOMOCTH U TIEPETPY3KH.

Pemenne 3amay Ha ompeziesiecHUE Beca Tella B
Pa3IMYHBIX YCIOBUSIX.

Ananu3 cui, JEHCTBYIOIIMX Ha Telo,
nokosimeecss Ha onope. OmnpeneneHne HEHTPA
TSOKECTH Pa3UYHBIX TEJ




3aKOHBI
coxpanenus (10

1)

Mmynbe
Tesa.
M3meHeHune
MMITYJIbCA.
IMIynbC CUIIBL.
3aKoH
COXpaHEHUS
MMITYJTbCA.
PeaktuBHOEC
NIBIDKCHHE.
MexaHudeckas
paboTta u
MOIITHOCTb.
PaboTta

CHII

TSDKECTH,
YIIPYTOCTH,
TPEHMUS.
DHEPrUU

CBs3b

Habmonenue OOCYKJICHHE  OIIBITOB,
JIEMOHCTPUPYIOILUX Iepeaady UMITyJbca Mpu
B3alMOJICHICTBUM TeEJI, 3aKOH COXpPaHEHUs
UMITyJbca TMpU  aOCOJIIOTHO  yIPYyroM U
HEYIPYroM B3aUMOJIEHCTBUU Tell.

AHanu3 cuTyalui B OKPY)Karolleh *KU3HU C

u

MCII0JIb30BAHUEM 3aKOHa COXpaHEHUs
MMITYJIBCA.
PacriosnaBanue — sBIEHUSI ~ PEAKTUBHOTO
nBIDKCHUsT B mpupone u TexHuke (MC —
OMOJIOTHS).

[IpumeHneHne 3aKOHa COXpaHEHUS UMITYJIbCa
g pacy€ra pe3yiabTaTOB B3aUMOJEHUCTBUSA
Te (na npuMepax HEYIIPYTOoro
B3aMMO/JICHCTBUS, YIPYroro IEHTPAIbHOTO
B3aMMO/JICHCTBUS IBYX OJMHAKOBBIX TEJ, OJHO
13 KOTOPBIX HEMOIBUKHO).

Pemienne 3amau ¢ MCHOJIB30BaHUEM 3aKOHQ)

u
COXPAaHCHUS UM- ITYJIbCA.




paboTHI. Omnpenenenre padboThl CUIIBI YIPYTOCTH IIpU
[loTeHumanbHas mogpéMe  rpy3a € HCHOJIB30BAaHHUEM

OHCPIus TEJA, Hero ABMKHOTO U HOIBIKHOTO OJIOKOB.
MOTHATOTO  HAaJ

[MOBEPXHOCTHIO
3EMJIIH.
TToTeHMaIbHAas




SHEPrus CKATOU
[P Y>KUHBI.
Kunernueckas
PHEPIUs.
Teopema 0
KUHETHYCCKOM
SHEPIHUU.




3aKoH N3mepenue mouiHocTy.

COXpaHEHUs H3mepenune noTeHIMalIbHONW Y HEPTUU
MEXaHHYECKOU  |yrmpyro aeOpMUPOBAHHOM IPYKUHBI.
OHEPTHHN H3mepenne  KMHETHYECKOU

SHEPTHHM TeJla N0 JJIMHE TOPMO3HOTO
MyTH.

DKCIIepUMEHTAIbHOE CpaBHEHHE
M3MEHEHHUs MOTEHIIMAIbHON U KHHETUYECKOU
SHEpPrui Tela NMPU IBH>KEHUH 110 HAKIOHHOMN
IJIOCKOCTH.

OKcCIlepuMEHTaJIbHAs IPOBEPKA 3aKOHA
COXPAHEHHUSI MEXaHUUYECKON SHEPTUH IIPU




CBOOOJHOM Ia/IEHUU.

[IpumeHnenne 3akoHa

COXpaHEHUsI MEXaHUYECKOW JHEPruu

Ui pacyéra MOTEeHUUAJbHOU U
KMHETHUYECKOM 3Heprui tena. Pemenne 3amaqu
C UCIIOJIb30BAHNEM 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHEPruun




Pa3znen 9. Mexannueckue kojebanus 1 BoJIHbI (15 1)

MexaHnuyeckue
kose6anus (7 1)

Konebare
JIEHOC
JIBH)KEHUE.
OcHOBHEIC
XapaKTePUCTHKHU
KOJICOaHMIA:
Mepuo/I, 4acToTa,
aMILTUTY1a.
MaTteMaTH4eCcKu
I 1 IPY>KUHHBII
MAasTHUKHU.
[IpeBpanienue
SHEPTHH

npu

HaOmronenne xonebanuii  1mon
MEMCTBUEM CHJI TSDKECTH U YIIPY- TOCTH U
0OHApy>KEeHHE TTOJOOHBIX  KOJeOaHi
OKpYXKaroIeM MHpe.

Amnanu3 koneOaHuM rpy3a Ha HUTH U HA

npyxune. OnpenerneHne 4acToThl KoJeOaHui

B

MATEMATHUYCCKOI'O 1 HPY)KI/IHHOFO MasITHUKOB.
HaOmronenne u 00bsICHEHNUE SIBIICHUS
pezonanca. HcciemoBanue
3aBUCHUMOCTH II€PHOJIa KOJICOaHHI
[TOJIBEIIICHHOTO K HUTH I'Py3a OT JUTMHbI HUTH.
[TpoBepka HE3aBHCHMOCTH
nepuosia KoJjeOaHuid rpy3a, OBEIICHHOTO K

IICHTC, OT




K0J1e0aTEeIbHOM
TBIDKECHUM.
3aryxato
[re KoJieOanus.
BbIHYyX/ICHHBIC
KOJIeOaHMS.
Pe3onanc

Macchl Tpy3a. HaOmiomenwe u oOCyxacHHE
OTIBITOB, JIEMOHCTPUPYIOIIMX 3aBHCHMOCTH|
neproaa KoJeOaHW MPYKWHHOTO MAasTHHKA
oT
MAacChI Tpy3a U KECTKOCTH MPYKUHBI.
[IpuMeHeHHE MaTeMaTHYECKOTO U
MPYKUHHOTO MAaITHUKOB B KAUECTBE MOJIEIICH
TUTSL OTTUCAHUS
KOJICOaHMI B OKPYKAIOIEM MHpE.
Pemmenne 3aj1ad, CBSI3aHHBIX C
BBIYHUCIICHUEM UJTU OLEHKOM YaCTOTHI
(mepuoja) KoseOaHui.




MexaHndeckue
BOJIHBI. 3BYK

(8 @)

CaoiicTBa
MEXaHUYECKUX
BoH. JlyinHa
BOJIHBI.
MexaHn4ecKkue
BOJIHBI B
TBEPIOM

Terne,
CEHCMUYECKHE
BOJIHBI.
3BYK.
['poMKOCTB
3ByKa U BBICOTA|
TOHA.
OTtpaxxeHnue

OGHapyXeHue U aHaIN3 BOJTHOBBIX
SIBJICHUM B OKPYKAIOLEM MHUpE.

Habmtonenue pacnpocrpaHeHus
MPOJOJIBHBIX U MTOTIEPEYHBIX BOJIH (Ha
MOJIEJIN ) ¥ OOHAPY>KEHHUE aHAJIOTUYHBIX BHJIOB
BOJIH B
pupoe (3BYK, BOJASHBIE BOJIHBI).
Beruncnenne UIMHBI BOJIHBI W CKOPOCTH|
pacripocTpaHeH!sl 3ByKOBBIX BOJIH.

OKCIIEepUMEHTAIIbHOE OIpeJIeIIEHUE
IpaHUIL CJIBIILIUMBIX
3BYKOBBIX KOJICOaHUI.

HaGnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT

qaCTOThI (B TOM 4YHCJIC C

HaCTOThI




3BYKa.
WudpaszByk
YIIbTpa- 3BYK

u

UCTIOJIb30BaHUEM
MHCTPYMEHTOB).

MY3bIKaJIbHBIX

HaOnmronenue u o0OBICHEHUE SBICHUS

AKYCTHYCCKOI'O p€30HaHCa.

Anamms

OPUTHHAJIBHOT'O

TEKCTa, MOCBAIIEHHOTO
MCII0JIb30BAHHUIO 3BYKa (WM yIbTpa3ByKa) B

TEXHUKE

(ax0JI0KAaIHS,

YIBTPA3BYK B MEIUIIMHE U JIP.); BHITIOJHEHHE
3aJIaHUM 110 TEKCTY (CMBICIIOBOE YTCHHE)

Pazzen 10.

DJeKTPOMarHUTHOE I0JI€ U 3JIEKTPOMAarHUTHBIE BOJHBI (8 )

ONEeKTPOMArHUT
HOE mone 3|
PIIEKTPOMAarHUTHBI
€ BOJTHEI (6 )

DIIEKTPO
MarHuTHOE MoJIe.
DIIEKTPOMAarHuT
HbIE BOJIHBI.

[TocTpoenune paccyxaeHui,

06OCHOBLIBaIOH_[I/IX

B3alMMOCBA3b

PJICKTPUYICCKOTO U MAI'HUTHOT'O MOJIEH.




CBoiicTBa
PIIEKTPOMArHUTH
bIX BosH. [1Ikana
PIICKTPOMArHUTH
BIX BOJIH.

M cmons30Banme
PIIEKTPOMArHUTH
BIX BOJH IS
COTOBOM CBSI3U.

DIIEKTPO
MarHHUTHas
MpUpPOJIa CBETA.
CKOpOCTh CBETa.

BomHOBEI
€ CBOICTBA CBETA

OKCIIEpUMEHTAJIbHOE U3yUYECHHE
CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH (B TOM
YHCIIe C TIOMOIIBIO MOOHIILHOTO TeleOHa).

AHanu3  pPEHTT€HOBCKUX CHHUMKOB
YeJI0BEYECKOT0 OpraHu3Ma.

Anannz TEKCTOB,
OTIMCHIBAIOIIUX MPOSBICHUS
PIIEKTPOMArHUTHOTO U3JIy4EHHUs B MPHUPOJIE:
PKUBBIE OpraHU3MBl,

HEeOECHBIX TeJ (CMBICIIOBOE YTCHUE).

HN3ITYy4YCHUA

Pacno3naBanue u aHaam3 Pa3JINYHbIX|
HpI/IMeHeHI/Iﬁ QJICKTPOMAIrHUTHBIX BOJIH B
TCXHHUKCE.

Pemenue 3amay ¢ HCIOJBL30BaHUEM
(1)0pMy'J'I IJIs1 CKOPOCTH 3JICKTPOMArHUTHBIX

BOJIH, JJIMHBI BOJIHBI 1 4aCTOTHI CBETA




Pa3nen 11. CetoBble sBienus (15 )

3aKOHEBI
pacTpoCTpaHeH!

s cBeTa (6 )

UcTtounnku
ceera. JlydeBas
MOJCIL  CBETa.
[IpssMonMHENHOE
pactpoCTpaHeHU
e cBeTa.
3aTMeHUs
Counnna u JIyHsl.
Otpaxenue
cBera. Ilmockoe
3epKago. 3aKoH
OTpakeHUs
CBETA.
IIpenomnenue
CcBeTa. 3aKOH
MPETOMIICHUS
cBeta. [lonHoe

HaGmonenue OIIBITOB,
IMEMOHCTPHUPYIOIIUX SIBIICHUE
MPSIMOJIMHEHHOTO  PacIpOCTPAHEHUS CBETA)
(BO3HUKHOBEHUE TEHH M TOJYy- TE€HHU), U HX
MHTEpIpeTaIys C UCIOJIb30BAHUEM MOHSATHUS
CBETOBOTO JIy4a.

OO0ObsicHEHNE U MOJICITUPOBAHNE

COJIHECYHOTI'O U JIYHHOI'O 3aTMCHUM.

HccnenoBanue  3aBUCHMOCTH  YIJI
OTPOKEHHS CBETOBOIO Jy4a OT YIJI
mageHus.

N3yuenue cBONWCTB U300pakeHUs B MIIOCKOM|
sepkasie. HaOnroneHue u 00bsicCHEHUE OIBITOB,
[0 MOJYYEHUIO0 M300paK€HUH B BOTHYTOM U
BBIITYKJIOM  3€pKajax. HaGnronenne wu
0OBSICHEHUE OTIBITOB MO MPEIOMIICHUIO CBETA|
Ha TPaHUIIE PA3IHYHBIX CPE],




BHYTpEHHEE

OTPaKECHUE
cBeTA.

M cnonn30BaHme

BHYTpeHHCFO B TOM 4YHUCJIC OIIBITOB C
OTpa)KeHI/ISI B [[IOJIHBIM BHy’[‘peHHI/IM OTpa)KeHI/IeM.
ONTHYECKUX MccnenoBanne 3aBUCUMOCTH yTJia
CBETOBOIAX MPETOMIICHHUS OT yIJIa MaJIeHUs CBETOBOTO

ITyda Ha TPaHULIE «BO3YX—CTEKION.

Pacno3naBanue SIBJICHHI OTPaKEHUS
Y IIPEJIOMJICHUS CBETA B IOBCETHEBHOU
PKU3HU. AHAIINU3 U 00BSCHEHUE SIBICHUS
ONTHYECKOTO MUPaXA.

Pemenue 3aJ1ay C
MCII0JIb30BAHUEM 3aKOHOB OTPAXKEHUSA U
[IpPEJIOMJICHUS CBETA




JIMH3EI 1
OITHYECKUE
puoopsl (6 1)

JInn3a,

X0J
Jy4el B JIMH3E.
Onrtuueckas
cucTema.
Onruueckue
pUOOPBHI:
(dboToanmapar,
MHKPOCKOI U

TEJIECKOIL.
['na3 KaK

ONTHYECKas
cucrema.
bnuzopykocts
u
JAIbHO30PKOCT

b

C
coOuparoIeld U paccerBarOICH

[Tonyyenue U300paxeHuit
[TOMOILBIO
ITH3.

Omnpenenenue GOKYCHOTO pPacCTOSHUSA
1 ONITUYECKOM CHIIBI COOMpAIOIEi JTMH3BI.

AHnanu3 YCTpPOCTBA H

MPUHIINIA JEHCTBHS HEKOTOPBIX
ONTHYECKUX MPUOOPOB: (poToamnmapara,
MUKPOCKOTIA, TEJIECKOMNa

(MC — Ouonorus, acCTpOHOMHUS).

AHanmu3  sABJICHUH OJIM30PYKOCTH u

NaTbHO30PKOCTH, MIPUHITUIA JICHCTBUS OYKOB
(MC — 6uonorus)




Paznoxen

B criekTp (3 u)

Paznoxenue

ne 0eaoro cBeTalenoro cBera B

criekTp. OmbITHI

Jlucnepcus ceera

HproToHa. CJIIO’KEHUU CBETA PA3HBIX IIBETOB.

Cnoxenue [IpoBenenue u 00BICHEHHE OTBITOB TIO
CHCKTPAIILHBIX  gocripusiTHIO 1[BETA MPEIMETOB  TIPU  HUX
HBCTOB. HaAOJIOJEHNN Yepe3 IIBETOBHIE (GUIBTPBI

HaGnrogenne mo pasznoxxkenuro 0eoro
cBeTa B crnekTp. HaOmromeHne u OOBSICHCHHE
OTIBITOB TI0 TOJYYEHUIO OEloro cBeTa mpH

(1IBETHBIE OUKH)

Paznen 12.

lcnyckanne u
[OTJIOIICHHE
cBeTa aromoM (4

4)

KsanToBsie sBinenus (17 1)

OnbITHI O06cyxenue 1enu onsiToB Pesepdopaa o
Pezepdopra u  [pcciemoBaHUIO aTOMOB, BBIIBUJKCHUE
[1aHCTapHas1 TUIOTE3 O BO3MOXKHBIX PE3ybTaTax OIBITOB
MOJZCJIb aTOMa. B 3aBHUCUMOCTHA OT IPEAIOIaracéMoro
Mogens  aToMacrpoenus aToOMOB, (GOpMYIHpPOBaHUE
bopa. KBaHTEL [BBIBO/IOB M3 PE3YJIHTATOB OIIBITOB.
Jlunenuateie  |OGCyKaeHHE MPOTHBOPEUMH IIAHETAPHOM
CHCKTPBI MOJIEIIM aToOMa U OCHOBAHUM I TUIIOTE3bI

Bopa O CTAllTMOHAPHBIX Op6I/ITaX 9JICKTPOHOB.




Habuto1eHue CIIOMHbBIX U JIMHEHYaThIX
CIIEKTPOB M3JIy4EHUS Pa3JInYHbIX BEILECTB.
O0bscCHEHNE TMHEWYATBIX CIIEKTPOB U3JIy4EHUS




Crpoenuesiapa
aTOMHOTO

(61)

PannoaKTUBHOCTE.
Anbda-, 6eta- u
ramMma-
M3JTyYEHUS.
Ctpoenue
ATOMHOIO  siApA.
Hyxnonuas
MOJIEITb
ATOMHOTO SIApA.
M30TOIHI.
PannoakTuBHBIC
[peBpAaILICHUS.
Ilepuon

OO6cyxieHne BO3MOXHBIX THIOTE3 O
MoJensix cTpoeHus siapa. OnpeneneHne cocTaBa
SIep TO 3aJlaHHBIM MAacCCOBBIM M 3aPSIOBBIM
MUCJIIaM W II0 IIOJIO)KEHUIO B HCpHO}IquCKOﬁ
cucteme a1emMeHToB (MC — xumus).

AHalM3 UW3MEHEHHs COCTaBa sapa W €ro
MOJIOKEHUS B MEPUOJAMYECKON cHucTeMe Npu
a-pannoakTuBHOCTH (MC — xummust).

HccnenoBanue TPEKOB
a-4aCTHI 110 TOTOBBIM
dboTorpadusm. OGHapyxeHue

H UBMCPCHUC PAJUALIMOHHOI'O (I)OHa C
[MIOMOIIIBIO JO3UMETpPA, OOCHKA €TI0
MHTCHCHUBHOCTH.

AHamn3 OWOJIOTHMYECKUX H3MCHCHHIA,




rnoJiypacrnaja.

HencTBus
paIOaKTUBHBIX
M3JIy4eHUN  Ha
YKUBBIE

IIPOUCXOASIIMX
PaauOaKTUBHBIX

o
W3JTyYEHUI

JIENCTBUEM

MC

Oouonorusi). lcnonb3oBaHue pagUMOaKTUBHBIX

u3nydyeHuit B menuuune (MC — Ouosiorus)

OpTraHU3MBI

SAnepHbie Snepubie Pemenune 3aga4d ¢

peakuuu (7 9)  |[peaxIuu. HCIIOJIb30BAHUEM 3aKOHOB COXpaHEHUS
3aKOHBI MaCCOBBIX M 3apsI0OBBIX YUCEI Ha OTIPE/ICIICHNE
COXpaHCHHS pe3yabTaTOB

3apsI0BOTO




u
MacCOBOTO
qrces. JHeprus
CBSI3M aTOMHBIX
simep.  CBsi3b
MAacChl U
DHEPTUH.
Peaknuu cuHaTesa
U IETICHUS SIIEP.
HUcrounuk n
SHEpPruu
CouH1ia ¥ 38631,
Snepnas

AJIEPHBIX PEAKIINI; aHaJIN3 BOZMOKHOCTHU
MJIM HEBO3MOXKHOCTH SIIEPHOM peakiuu.

Onenka SHEpPruu CBS3U
siIep € HMCMOJIb30BaHUEM (POPMYIIbI
DitHIITElHA.

OO0cyxieHne TEPCIIeKTUB
FICITOJIH30BaHMSI YIIPABIISIEMOTO TEPMOSICPHOTO
CHHTE3a.

OOGcyxieHne TPEUMYIIECTB
DKOJIOTHYECKUX MPOOIIEM, CBS3aHHBIX C
siiepHOM sHepreTuKoi (MC — sKoJI0THs)

OHCPI'CTHKA




CucreMaTu3aus

154

00001eH
Ve
[IPEIMETHOTO
COJICp)KaHUSA U
OIIbITa
NeSITEITLHOCTH,
MPUOOPETEHHOTO

py  U3y4yeHUU
BCEro Kypca

IN7EIZIN

O0600mIeHne
COICPIKAHUS
KasKJ10r0
OCHOBHBIX
pa3zeioB
bu3uKy:
MEXaHUYECKHE,
TEIUIOBBIE,

n3

Kypca

BHCKTp OMAarduTHBI
e,
IKBAHTOBBIC
MIBJICHUA.

Hayunslit MeToz
MO3HAHUS U €T
peanu3arms
(hr3mueckmx
MCCIIeI0BAHUSX.

CBs13b pU3NKH U
COBPEMEHHBIX

B

Brinmonnenue ydeOHBIX 3aJaHuH,
TPeOYIOMNX JEMOHCTPALIMA KOMIIETEHTHOCTEH,
XapaKTepU3YIOIINX €CTECTBEHHOHAYYHYIO
CPAaMOTHOCTb: MPUMEHEHUSI TMOJTYYEHHBIX

3HAHUHN TUTSt Hay4HOTO 0OBSICHEHHS
(U3UYECKUX SBICHUI B OKPYXKAIOIIEH MPUPOIE
1 TIOBCEJTHEBHOM >KM3HU, & TAKXKE BBISIBICHUS

(bU3NYECKUX  OCHOB  psiia  COBPEMEHHBIX|
TEXHOJIOTUil; MIPUMEHEHHUS OCBOCHHBIX|
PKCIIEPUMEHTAIBHBIX YMEHHUH s

MccaeaoBaHus (U3NYECKUX SIBJICHHH, B TOM
MUCTIe JUIsi TPOBEPKH THUIIOTE3 W BBISIBICHUS
BAKOHOMEPHOCTEH.
Pemenune pacu€THbIX 3a1a4, B TOM
YU CIIe MPEeIosararouX UCIoIb30BaHNUE
dbuznyeckoit Mmogenu u OCHOBAHHBLIX Ha
COAEP)KaHUHU PA3JIMYHBIX Pa3JEI0B
Kypca (QpU3HNKH.




TEXHOJIOTUH B
o0nacty nepenauu BrinosHeHue U 3ammTa rpynnoBbIX WU
WH(pOpPMaIUH,
PHEPreTUKe,
TPAHCIIOPTE

HMHIWBHUAYAJIbHBIX IIPOCKTOB, CBA3AaHHBIX C
coJiep>KaHueM Kypca QU3HKH

[ToBTOpHUTENHHO-0000TatONITHI MOAYIH (9 )
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