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depepanbias  paboyas  nporpamma 1o yueOHomy  npeamery  «Dusuka»
(yrayGnéunniii yposens) (npeamerHas obnacts «ECTECTBEHHO-HAYYHBIC NMPEAMETH)
(fanee COOTBETCTBEHHO — nporpaMMa no u3ke, PU3nka) BKIOYAET NOACHHTENBHYIO
JANNCKY, CONCPKAHNE OOVHCHMA, MIAHHPYEMBIC PE3YJILTATh OCBOCHHA IPOrPaMMbl
N0 (PHIHKE, TEMATHHECKOE MIAHHPOBAHHE.

HOACHHTE/IBHASA 3AITHCKA

[Mporpamma no pu3mke Ha ypoBHe OCHOBHOIO obmero odpasosanns COCTam/ICHa
Ha OCHOBE NOAMKEHNii i TPeOOBAHNIT K pe3yabTataM OCBOCHHA Ha yriyOIEHHOM YPOBHE
OCHOBHOH oOpazopate/ibHONH nporpammbl, npeacrarieHHsix 8 GI'OC 00O, a Takke
¢ yuérom geaepansroii paboueii nporpammel socnuranus n Konuenuun npenojasaHus
yvueOHOro npeamera «Duankay,

Conepaanne  nporpaMmbl 10 (H3MKE HANPABICHO HA  YIOBICTBOPEHHE
NOBLICHHBIX 3ANPOCOB 00YUHAIOMIMXCSH, CTPEMAMMXCH K Oosee riyOOKOMY OCBOCHMIO
(pu3myeckux 3HaHmil, W Ha (POPMHPOBAHME ECTECTBEHHO-HAVYHON TIPaMOTHOCTH
oOyuarommxes. B nporpamMme 1o (M3HKE VUHTBIBAKOTCA BOIMOKHOCTH  yMeOHOro
npeamera B peannsaumnn Tpedopannii GI'OC 000 K MIAHNPYCMBIM JHYHOCTHBIM K
METANPEAMETHLIM  pe3yibTataM  OOVHCHHMA, A TaKKe MEKNPEAMETHLIE CBA3N
ECTECTBEHHO-HAYMHBIX  Y4eOHBIX MNPEIMETOB HAa YPOBHE OCHOBHOrO ofumero
obpasopanus.

[lporpamma no (u3pke ycraHaBIWBaeT pacrnpeiesieHue y4eOHOro wmarepuana
no rogaM oOyueHust (N0 Kiaccam), NpeAIaraeT NPUMEPHYIO NOCASA0BATENbHOCT
M3YHCHHA TEM, OCHOBAHHYIO HA JIOFMKE PasBUTHA NPECAMETHOIO COACPKaHus n yuére
BOZPACTHLIX OcoOeHHOCTEl 00YHAKOLIMXCH.

[Tporpasma no pusnke pazpaboraHa ¢ UCAbK) OKA3AHUA METOARYCCKON NOMOUIM
VUHTENIO B co3annn paboyeiH nporpaMmMel 10 yueOHOMY NPEeaMETY,

Du3nka ABIACTCA CHCTEMOOOPA3YIOMMM I €CTeCTBEHHO-HAVYHBIX YYeOHbIX
NPEAMETOB, NMOCKOILKY (MIHYECKHE 3aKOHBI JICKAT B OCHOBE MPOLCCCOB M ABACHHIA,
H3yHaeMbiX Xumueii, Ouosorueil, actpoHoMueii u (u3ndeckoii reorpadmei, BHOCHT
BKJQJl B ECTECTBEHHO-HAYYHYIO KAPTHHY MHpa, NpeaocraBiser Hauboaee ACHLIE
o0pastbl NPUMCHCHHUA HAVYHOIO METOAA MO3ZHAHMS, TO €CTh cnocoda noayucHms
AOCTOBEPHBIX 3HAHHHA O MHpeE.

Onna w3 rasHelX 3an1a4  Gu3nueckoro o0pas’oBaHus B CTPYKTYpe o0wIero
obpazoBanna COCTOUT B (POPMHPOBAHHMN CCTECTBCHHO-HAVYHOM rPAMOTHOCTH M MHTEPECa
K HayKe V o0 yHaroHMXCH.

Mayuenne pu3nkn Ha yrayOneHHOM YPOBHE NPEANOIAracT YBEPEHHOS BAAACHNE
C/ICAVIOUIMMH  KOMMETEHTHOCTAMH,  XAPakTePHIYIOUIMMH  eCTECTBEHHO-HAYYHYIO
rPAMOTHOCTb:

HAYHHO OOBACHATL AB/ICHUA:

OLCHHBATL H MOHAMATE OCOOCHHOCTH HAYHHOI O HCCIEA0BAHNA,
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HHTCPIPETHPOBATL  JIAHHBLIC W MCNOJAB30BATL  HAYUHLIC  JIOKA3aTC/ILCTBA
JUIA TIONYYEHHA BBIBOIOB,

Llenn u3yvaeHns GU3INKA HA YPOBHE OCHOBHOIO 00uIero o0pazoBaHna ONpeIe/icHb!
B Konuenumn npenonasanns yuednoro npeamera «®uzukan B 0oDpazoBareibHbIX
OpraHu3anmax Poceuiickoi Deaepanuu, PeATHIYIOLINX OCHOBHBIC
obueobpasoparenbHbe  NporpaMMmel,  VIBepKACHHONH  pewennem  Komieruu
Munucrepersa npocsemenna Poceniickoii Meaepauns (nporokon ot 3 aexkadpa 2019 r.
No [TK-4en),

Llenan n3yuenns Gu3nkn Ha yrayOiEeHHOM YPOBHE:

Pa3BUTHE HHTEPECA M CTPEMIICHHA OOVHAIOIHXCH K HAVIHOMY H3VUCHHIO NPHPOJILI,
PA3BHTHE HX HHTE/UIEKTYANLHLIX H TBOPYECKHX CNOCODHOCTEH,

PasBUTHC NPCJACTARACHUI O HAYYHOM METOAC no3Hauus wu  (Gopmuposanne
MCCIEA0BATEILCKONO OTHOWEHHA K OKPYKAIOUIMM ABICHHAM

(hopMHpOBaHHE HAYMHOrO MHPOBO33PEHHA Kak pe3yabTara H3Y4eHHA OCHOB
CTPOCHHA MATCPHH 1 PYHIAMECHTAIBHBIX 3aKOHOB (PH3NKK,

(hopMHpOBaHHE  YMEHMIT NPHMEHATH  (PU3MYECKME 3HAHMA M HaVYHBIC
JI0KA3aTeNbCTRA JUIA OOBACHEHHA OKPYIKAKOIINX ABICHHIA,

(opmuposanne npeacrasieHuii 0 poan  PU3MKM  JUIR pasBUTHA  APYIKX
ECTECTBEHHBIX HAYK, TEXHHKH H TEXHOJIOIWIi,

pasBMTHE npeacTamicHuii 0 BO3MOKHBIX chepax Oyaviueit npodeccHonanbHol
ACATEILHOCTH, CBAZAHHOI ¢ (PH3MKOI, NOATOTOBKA K AaibHEHIIEMY 00YHCHHIO B ITOM
HAIPARICHNH,

(POPMUPOBAHME FOTOBHOCTH K JAQALHEHIIEMY H3YUCHNIO Gu3nkn Ha yraveaenHom
VPOBHE B pAMKAX COOTBETCTBYIOWNX npouieii obyueHus Ha ypoBHe cpeanero oomero
obpazoBaHns.

JlocTiaKeHne THX Heaeii nporpaMMel No (PU3MKE Ha YPOBHE OCHOBHOTO 00mIero
oOpazopanna 00eCneYHBACTCA PELICHHEM CICAYIOUINX 3a1a4;

npuoOpereHne 3HaHHI O JAMCKPETHOM CTPOCHHH BELIECTBA, MEXAHWYECKHX,
TCIJIOBLIX, WICKTPOMATHHTHLIX M KBAHTOBLIX ARICHUAX,

npuodpeTeHHe YMEHHI aHaM3upoBaTh M OOBACHATH (PH3HUECKHE HBICHUS
Ha OCHOBE M3YUCHHBIX (PU3HUCCKHX 3aKOHOB M 3aKOHOMCPHOCT ¢,

OCBOCHHE METOJ0B pPeICHHMA PacuérHbiX M KA4EeCTBEHHLIX 3aja4, TpeOyioumx
CO3JAHHA M MCTIO/IL30BAHHA (PH3HYECKHX MOJEICH. BKIIOYAA TBOPYECKHE M MPAKTHKO-
OPHEHTHPOBAHHBIC 3A1a4M;

Pa3sBHTHE MCCACAOBATEALCKHX YMEHMI: Halmoaats ABJICHMA W M3MCPATH
(hM3nyecKHe BEAWYHHBL, BBUIBHTATH THIOTE3Bl W NPEAIAraTh IKCNEPUMEHTAIBHbLIC
crnocoObl MX NPOBEPKH, IUIAHHPOBATE W MPOBOAMTL OfBITBI, HKCNEPHMEHTAILHLIC
HCCIEI0BAHHA, AHATH3HPOBATD MOJYYEHHBIC JAHHBIE W 1€1aTh BEIBO/bI.

OCBOCHHE NpuéMoB padoTel ¢ uHopmatmel GUINIECKOro colepiKanus, BRIOYan
HHPOPMALHIO O COBPEMEHHBIX JOCTIDKCHHAX (PH3NKH, MHTCPIPETAHA H KPHTHYECCKOE
oueHuBanne HHGopMalnu;
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FHAKOMCTBO €O cepamu  npOPECCHONAILHON  JICATCABHOCTH,  CBAZAHHBLIMM
¢ (m3nKoH, W COBPEMEHHBLIMH TEXHOJIOMMAMH, OCHOBAHHLIMH HA AOCTHIKEHMAX
(hH3HUECKON HayKH,

O0mee YHC/I0 YaCOB, PEKOMCHAIOBAHHBIX UIA H3yueHus Gu3nkn Ha yrayonénnom
ypoene, — 340 gacos: B 7 knacce — 102 qaca (3 vaca B Heaemo), B 8 kinacce — 102 vaca
(3 yaca B Heaemw), B 9 knacce — 136 wacoB (4 waca B Heaemo). [lpn 3tom
13 oba3areabHoi yacTH y4ebHOro nnava sbuienserca: B 7 kiacce — 68 vacos (2 vaca
B Henemo), B 8 kiacce — 68 vacor (2 vaca B Heaeno), B 9 kinacce — 102 yaca (3 uaca
B HE/IE/N0).

[Mpearaempiii B nporpaMme no (pu3uke nepeyeHs J1abopartophbiX H MPaKTHYCCKNX
paboT  HBAAETCA  PEKOMCH/ATENBLHBIM,  YUMTENb  JIeacT  BuiDOp  NpoBEICHHUA
naboparopupix  pabor W ONBITOB € YMETOM  MHAMBHAYAILHBIX  OCOOEHHOCTE
O0y4AIOLIMXCA, CNHCKA IKCNCPUMEHTANbHLIX 3alaHnii, mnpeularaeMbix B paMKax
OCHOBHOIO roCy1apCTBEHHOIO IK3amMena no gusnke.
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COJEPAKAHHE OBYYEHHSA

7 KJIACC

Pazaen 1. Mu3nka u e€ poab B NO3HAHHA OKPYKAKOLIET0 MHPA

Ounka — Hayka 0 npupose. ABICHHA NPHPOAB (MIEMEHTHI  COACPKAHMA,
BRJIIOHAIONINE  MERTIPEAMETHLIE  CBA3H).  DHIMYECKHE ARICHUA.  MEXaHHYCCKHE,
TEIUIOBbIE, EKTPHYECKHE, MATHHTHBIE, CBETOBBIE, 3BYKOBLIC.

Duinveckne  BeanurHbl.  Pasmeprocts,  EaMHMubl - QU3NMMECKHX  BEIMUMH.
Hamepenne duzndecknx pemmund. Dranons. Muspueckue npubopel. llena nenenns.
[MorpewHocTs namepennii. [Npagnna GezonacHoro Tpyaa npu pabore ¢ nadoparopHbiM
obopyaoBanneM. MeasiyHapoaHas cucerema eanuniL TIepesost BHCCHCTEMHBIX CMHMIL
B eanunusl CH.

Kak Quinka M ApYrue CCTCCTBCHHLIC HAYKH M3yuyaior npupoay. EcrecrseHno-
HAVHHBIH METO NO3HaHNA: HaOMOACHNE, NOCTAHOBKA HAYYHOIO BOMPOCA, BbLABHKCHHE
rUMOTE3, IKCOCPHMEHT MO MPOBEPKE rHNoTe3, 0OBACHEHHE HaOMIOAAEMOro ARJICHHA,
Onucanue Qu3HYCCKHX ABICHNI C NOMOLILIO MOJICIEH,

Hexonempayuu
MexaHH4YeCKHE, TEIUIOBBIE, WICKTPHUCCKHE, MATHHTHLIC, CBETOBLIC, 3BYKOBBIC
ABJICHHA,

Mu3nyeckne npudopsl 1 NPOLEAYPa NPAMBIX H3MEPEHHIT AHANOTOBBLIM H 1M (PPOBLIM
npHOOPOM.

Jlatopamopusie pabomet 1 onsimst

OnpeaesieHne UEHBI ASACHNSA WIKANBI H3MEPHTETLHOrO npubopa.

Hamepenne paccTosHuii.

Hamepenne maomamm 1 0duéma. Meroj naneTkm.

Hamepenne BpeMenn.

Hamepenne o0bEMa JKHAKOCTH U TBEPAOTO Tena.

Onpeaenenue pasmMepos Manbix Te/1. MeToa psanos.

[lpoeeaenne MccneA0BaHHA MO MPOBEPKE IHNOTE3bI JATBHOCTE NMONETa WIAPHKA,
NYIEHHOrD FOPHIOHTAILHO, TEM DOIbUIE, YeM DOIbIIE BHICOTA NYCKA.

Painen 2. Tlepsonaua/ibubie CBEICHUS 0 CTPOCHHH BEUIECTBA

CrpoeHue BeuiecTsa: aroMbl ¥ MONCKYJIBl, WX pasMepbl ¥ Maccol. Onbirel,
JOKA3BIBAIONINE AMCKPETHOC CTPOCHHE BELICCTRA.

Jeikenne yactuu pemectsa, Ceia3b CKOPOCTH ABWKEHHA HaCTHIL C TEMNEPATYpPOii.
bBpoyHosckoe apukenne. [nddyzna. BiaumoaeiicTBie HacTHil BELIECTBA: PHTAKEHNE
H OTTAIKWBAHME,

ArperatHpie COCTOAHMA BEUIECTBA: CTPOCHHE ra3oB, KHIAKOCTEH M TBEPABIX
(KpucTammyeckux) Tten. B3auMocea3b MEKAY CBONHCTBAMH BEUIECTE B PasHbIX
ArperaTHLIX COCTOAHMAX M MX ATOMHO-MOJCKYAAPHLIM  cTpocHuem. OcobeHnocTH
ArperaTHbIX COCTORHHI BOJIBI.

6
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Jenoncmpayuu

Habmoaenne OpoyHOBCKOIO JIBHAKCHHUS.

Habmoaenne andpysun.

Habmonenne spneumnii, OOBACHAIOMNXCH NPUTHKCHHEM HAH  OTTAIKHBAHNEM
YACTHIL BEILECTBA,

Habopamopueie pabomer 1 onsimei
Ouenka anameTpa aroMa METOIOM PAJIoB (¢ uenosibiopanuem (pororpadmii).
Onwiret 10 HAGMIOACHHIO TENJIOBOIO PACIIMPEHHS IA308,
Onpirel N0 OOHAPYAKCHUIO ACHCTBAR CHII MOJICKYAAPHOIO MPHTAKCHUA.

Paszaen 3. /lswkenne n s3anmojeiicrsne ren

Mexannueckoe aswkenne. [Tyt 1 nepemenienne. PAaBHOMEPHOE H HEPABHOMEPHOE
asiwkenne. CpoboaHOE NAACHHE KAk NPUMEP HEPABHOMEPHOIO JIBMAKCHMA Tel.
Cropocts, CpeaHsa CKOpoCTh MPH HEPABHOMEPHOM ABHIKEHHN. Pacuér nmyTH U BpeMeHn
ABHIKEHHS,

['paukn 3aBucHMOCTEl BEJHYMH, ONHCHIBAIOMMX ABKKeHHe, OOmMe NOHATHSA
00 oTHOCHTENBHOCTH aBIDKEHHA. CHOKEHHWE CKOPOCTEH UIA TN, ABHIKYILIMXCA
Napaiie/bHo.

Sirnenue naepuun. 3aKoH HHEPUHH. B3anMoaeicTBHE Te KaK MPHYHHA H3MEHEHHSA
CKOPOCTH ABWKEHHA Tean. Macca Kak mepa MHEPTHOCTH Tena B NOCTYNATEIbHOM
asikeHnn. [notaocets Bemecrea. Ceasb IJIOTHOCTH C KOAHYECTBOM MOJICKYJ B €IHHHULIE
oOneéma BewecTea. Cmecn o cnnaesl. [TOBEPXHOCTHAA W THHEHHAA NIOTHOCTD.

Cuna kaxk xapaktepucTika Bianmosaeiictena tes. Cana ynpyroctd u 3akod [yka.
M3mepenne CHiTbl C NOMOLHBIO AIHHAMOMETPA. SIBACHHE TATOTEHHA H cHaa TakecTH. Cuna
TAKECTH Ha aApyrux niaanerax. Bec tena. Hepecomocts. Cnokenune ciil, HanpagieHHbIX
no oaHoil npamoii. Pasnozeiicreyromas cui. Cuna tpenns. TpeHue CKOMBKECHHA M
TPEHHE NOKOA, BAIKOE TPEHUE. TPEHHE B NPHPOJIE H TEXHHKE,

Hexonempayuu
HalmoAeHHEe MEXAHHYECKOrO JIBHKEHHA TENa,
HMamepenne CKOpOCTH NpAMOIHHEHHONO ABHIKCHHS,
HaOmoaeHue SBICHHA HHEPLIMK.
HaOmoACHHE HIMEHEHHA CKOPOCTH NPH B3aUMOACIICTBHI TeL,
CpaBHEHHE MACC N0 B3aUMOACHCTBHIO TeJl,
CHOMEHNE CHIL, HANPABACHHBIX 110 OAHOH NPAMOIi.

Habopamopusie patoms: 1 onsins

OnpeaeseHne CKOpPoOCTH PABHOMEPHOIO JABHKCHHA (LIAPHKA B JKHAKOCTH, MOJCIH
AMEKTPHHECKOrO AaBTOMODHIIA W TaK Jlanee).

OnpeneneHne CpeHeit CKOPOCTH CRONILIKEHM OPYCKa WM LIAPHKA 110 HAKIOHHOH
MJAOCKOCTH.

OnpeneneHne IoTHOCTH TBEPAOIO TeNa.

OnbiTel, AEMOHCTPHPVIONIHE 3aBHCHMOCTL PACTAARCHHA (ACPOPMALMN) NPYAHHDI
OT NPHIOKCHHON CHIILL,
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OnpiTel, ACMOHCTPUPYIOUIME 3ABUCHMOCTL CHIILE TPCHUS CKOJILAKCHHA OT CHJILI
JIABJICHUA W XaPaKkTepa CoNnpHKACAKOMXCH NOBEPXHOCTEN.

Pasnen 4. /lasaenue TBEPALIX Te, KHAKOCTEH 1 razos

Haenenne, Cuna nagaenns. CnocoObl YMCHLIICHHSA W YBCIMUCHHSA JaBICHMS.
Jasaenne rasa. 3aBucHMOCTh JamiieHMs rasa ot oOnéma u temneparypel. [lepenaya
JABJICHNA TBEPABIMI TEAAMH, KHAKOCTAMH K rasamu. 3axon [lackans. [Tnesmarnueckune
MAlHHbL,

3aBUCHMOCTE JIARICHUA KWIAKOCTH OT rayOunbl norpyxenus. I'napocrarnyeckmii
napangoke. CoobGmatommecs cocvan, 'mapasnnueckne mexanusmbl. Henonssosanmne
BBLICOKHX JABJICHNIT B COBPEMEHHBIX TEXHOIOMMAX. YCTPOCTBO BOJONPOBOAA.

Atmocepa 3eman u  armocdeproe aasaeuue.  [lpuumbbl  CVINECTBOBaHHA
Bo3aviunoil  ofonoukn  3emum. Onwir Toppuuesnn.  Miamepenne armocheproro
AABICHHA. 3aBHCHMOCTH arMOc(iepHOro JaBACHHA OT BLICOTHI HAA VPOBHEM MOpA.
[TpuGopbi w18 H3MEPeHNA aTMOC(HEPHOrO AABNCHHA.

JlelicTBHE KMAKOCTH M raza Ha norpykeHHoe B HUX Teno. Burraakusawomas
(apxumenoBa) cuna. 3akoH Apxumena YCI0oBHE BO3ZHHKHOBEHHSA BBITAIKHBAKOMICH
(apxumenoBoii ) cuibl, noarekanue. Iaasanne ten. Bozayxonnasanue.

Hesonempayuu

3aBHCHMOCTD JABICHHA ra3a OT TEMNEPATVPSL,

[lepesavua 1apaeHNA KHAKOCTBIO H Ia3oM.

Coolmaommecs cocy/inl,

["'napasimueckuii npecc.

[MposieHne ACHCTEIA aTMOCPEPHOIO JaBICHHA.

Cupon.

3aBHCHMOCTE BBITAMKHBAKOWICH CHILIL OT 00BEMA NOrPYKEHHON B KNIKOCTL 4acTH
TENA M NAOTHOCTH KHAKOCTH,

PaBeHCTBO BBITAUIKHBAIOUICH CHIBI BECY BBITCCHCHHON JKHIKOCTH,

YCnoBHe naasawMa TN IIABAHMC WM NOMPY/KCHHE TEI B 3aBHCHMOCTH
OT COOTHOIIEHHSA MIOTHOCTEH TeJ1a W AKNIKOCTH.

Habopamopiinie patGoms: u onvimst

Mccnenosanne 3aBHCHMOCTH Beca Tena B BoAe OT o0béMma norpyxEHHOMN
B JKHKOCTh YaCTH Tea.

OnpeaeneHne BHITAIKHBAKOIIECH CHIbL ACACTBYIOWIEH HaA TENO, MOrpyKEHHOE
B JKHJIKOCTb.

[lpoBepka HE3aBHCHMOCTH BBITAIKHBAIOWICH CHIBLL, JACHCTBYIOIIEH Ha Teno
B JKHIKOCTH, OT MACCHI Tena.

OnbiTel, AEMOHCTPHPYIOLIHE 3aBHCHMOCTS BLITAIKHBAIOIIEH CHAbL, AeHcTBYIOWIECH
Ha TEJIO B JKHAKOCTH, OT 00bEMA NOrpyKEHHON B XKHIAKOCTHL YacTH Tejla W OT MJIOTHOCTH
KHJIKOCTH.

KoHCTpyHpoBaHue apeoMeTpa MM KOHCTPYMPOBAHHE JIOAKH W onpejeseHne eé
rPY30N0ABEMHOCTH.
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Pazaea 5. Padora n MmomHocTs. JHeprus

Mexannueckas padora [UIR CWI, HANPABICHHBIX BAOIL JIHHHH NEPEMEUICHUS.
MoOtmHOCTS.

[MpocThiCc MEXAHM3MBL: peiYar, BOPOT, QJIOK, NOJMCHACT, HAKAOHHAA TUIOCKOCTD,
HOKHHYHBIA MexanniM. Moment cuael. Pasnosecue poivara. [IpaBnno MOMEHTOSB.
[TpumeHeHne npasuia paBHOBECHA phivara K OJI0KY. «300T0C NMPABHIO» MEXAHHKH.
KIT1 npocruix mexanu3mon. [Ipocreie  MexauusMmbl B OBITY, TEXHHKE, JKHBBIX
OpraHu3max.

Mexaunueckas dHeprua. Kunernueckas u noreHumaibias sueprua. lpespamenne
OHOIO BHAA MEXAHWHECKOH IHECPrHM B APYroi. 3aKoH COXPaHCHHA W MPEeBpalieHns
IHEPIUH B MCXAHHKC.

Hextonempayuu
[IpHMEpBI MPOCTBIX MEXAHHW3MOB.

Habopamopuwie pabomat t onsimet

Heenenosanne yeaosuil pasHOBCCHS phivara.

Hamepenne KIJ1 nakionnoii miockocTs,

Hayuenwne npaguaa pbiyara vis NOABHXHOTO W HENOABHIKHONO OJIOKOB.

Onpeneacune KITJ1 noassxuoro 1 HenoasmaHoro 6:10ka.

Onpenenenne paborsl CHILL YIPYIOCTH NPH  NMOALEME TPY30B NPH  NOMOLIH
NoABWAKHONO Gr10Ka.

H3yuenne 3aKkoHa COXpaHeHHs MEXaHHYCCKOM IHCPIrun.

8 KIIACC

Painen 6, Tensiosnie sisaenns

OCHOBHBIC NONKEHHA MOJICKYAAPHO-KHHETHYCCKOM TCOPUH CTPOCHMA BEILCCTBA.
Macca u pasmepbl arToMoB 1 MoKV, OnbIThI, NOATBEPIKAAIONINE OCHOBHBIE MOJ0KEHHA
MOJIEKYAAPHO-KHHETHYECKO TEOpHIL,

Moaeam  TBEPAOrO, KWIAKONO M ra’oodpasHOro  COCTOSHMI  BEUIECTBA,
Kpuctraumueckne u amoppubie Tena. [paden — HOBbI marepHan i HOBBIX
TEXHONOMHIE. TEXHOMOrHH NOIVYEHHA HCKYCCTBEHHBIX aiMazop. OObACHeHHE CBOICTB
ras’os, JKWIKOCTCH M TBEPABLIX TC HA OCHOBE NMOJOKCHHH MOJCKYAAPHO -KHHETHYCCKO
Teopun. [TOBEPXHOCTHOE HATAKEHHE, CMAYMBAHHE, KanWUBApHbIe apaeHus. Tenopoe
pacuIHpeHne | cKaTHe. 3aBUCHMOCTD JaB/ICHHA ra3a oT 00bLEMA, TEMNEpaTyphl.

Temneparypa. Cpasb TeMmMneparypsl €O  CpeaHeil KMHETHYCCKONH dHeprueii
TEIUIOBOTO JABHKEHHA HacTHIl. TeMneparypHbie IKaIbI.

Buyrpennss sueprus. CnocoObl H3MEHEHNA BHYTPEHHEH HEPrun: Tenjonepeaaya
u cosepuienne padborel. Buabl Temionepenaun: TeMAONPOBOAHOCTb, KOHBEKLHA,
nanyyenne. Buasl Tennonepeaadu B npupoae u texuuke, HeoOparumocTts TenioBsix
NPOLIECCOR.

Konnuecteo Temnorsl. YaeabHas Teno€MKOCTh BewecTsa.  TemnoodMen w
TEIUI0BOE paeHoBecHe, 3akoH HeworTona-Puxmana. Ypaeguenne rennosoro Gananca.

9
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[asacHne M OTBCPACBAHHE KPHCTALIMYCCKHX BCUICCTB. YICAbHAA TeoTa
naagneuns. [lapoobpasopanne » kouaencaums. Mcnapenne. Kunenme, YaensHas
TENAOTa NapoodpasosaHd. 3aBHCHMOCTL TEMNECPATYPLI KHIEHHA OT arMochepHoro
AagneHns. Hacsiuenusii n HenachiueHusit nap, Baaknocrs Bo3ayxa.

OHeprus ToIMea. Y aeasHas Tena0Ta Cropanus,

[Tpuaimns pabors Teruoebix aeurareneii. KI1/1 renaoeoro agurarens. Tennoseie
ABHIATE/TH M 3ALIHTA OKPYKAIOWIEH Ccpeibl. Tenaossie NoTepH B TEIIOCETAX.

3aKOH COXPAHCHHS W NPEBPAILICHHA JHEPIHH B MEXAHHYECKHX W TEMIOBLIX
npoueccax.

Jexonempayuu

Habmoaenune GpoOYHOBCKOIO JABHKEHHA.

HaGmonenne amdpyinn.

HaGmoaenne apiaeHuii NOBEPXHOCTHOND HATAKEHHA, CMAYHBAHNA W KA UTAPHLIX
ABIICHHUH,

HabmoaeHHE TENI0BOro paciiupeHus Tei,

M3ameHeHHe JaBICHHA raza nNpH  M3MEHEHHH O00béMa W HArpeBaHHHW WM
OXJIKJICHH I,

ITpasuia n3MEpPeHHs TEMNEPATYPhl.

Buasl rensionepeaayn.

OXJKACHHE NPH COBEPLICHHN padOThI,

Harpesanue npu coBepiuennn paboTbl BHCIIHHMH CHIAMM,

CpaBHenue TENA0EMKOCTEH pa3iHHbIX BEILECTB.

Habmoaenne kuneHus.

HalnoaeHne noCTOAHCTBA TEMMEPATYPbI NPH MJIABACHHH.

Moaenn TenioBbIX JABHrarTeeii.

Jabopamopneie pabomet u onsime:

OnbiTel N0 0OHAPYKEHUIO ACHCTBHA CHII MOJIEKYJISAPHOIO NMPHTAKEHHA.

OnbiTel NO BRIPALIMBAHHIO KPHCTAIUIOB NOBAPEHHON CONM MM caxapa,

HMimepeHne TeMneparypel nMpH NOMOUIM JKHAKOCTHOIO TEPMOMETPa M JaTyMKa
TEMNEPATYPHL.

OnbiTel 10 HAOMIOACHHIO TEIJIOBOIO PACUIMPEHUSA rasoB, JKUAKOCTeH H TBEPALIX
Ten.

Onpeaenenne nasnenns Bozayxa 8 fa/vioHe mnpuua.

HcenenoBanne 3aBHCHMOCTH JABICHHS BO3LYXA OT €ro 00bEMA 1 TEMNEparyphl.

[TpoBepka rHNOTE3LI JIMHEHHON 3aBHCHMOCTH JUTHHBI  CTOAOMKA JKMAKOCTH
B TEPMOMETPHHECKOIH TPYOKE OT TeMnepaTyphbi.

HaG/noACHHE HIMCHEHHS BHYTPCHHEH YFHEPIHN TECA B PE3YIILTATE TCIIONEPE1aUun
H paboThl BHEUIHKX CHIL

HMccaenopanne ApneHns TEIOOOMEHA NPH CMELIMBAHWK XOJOAHOH W ropsa4eii
BOJIbI.

10
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OnpeieaeHne KOAMYECTBA TCIIOTHE, NOJAVYCHHOIO BOAOH npu  Tenaoodmene
C HArPETHIM METALTHYECKHM LIHIHHIPOM.

OnpeaeneHne MOLHOCTH TEIUIOBLIX NOTEPL (3aKoH HebtoToHa-Puxmana).

OnpeneneHne viaeabHoi TenoéMKOCTH BeLIeCTBa.

Heenenopanne npouecca nenapeHns.

OnpeaeneHie OTHOCHTENLHOM BALKHOCTH BO3AYXA.

Onpeaenenue yaeabHOA TEIUIOTHE NAARIEHHSA ba.

Painen 7. DnekTpuyeckne H MArHHTHBIC SIBJACHHS

Onekrpusaums  ren. Jlsa  poaa  wICKTpUHMECKHX  3apaaos.  Biaumojeiicrsme
JAPSKCHHBIX Te/. 3akon Kyiona

Onexrpuveckoe none. Hanpmk€anoctes  anexkrTpuueckoro noas.  [lpuHumn
CYNEPHOZHUHM ICKTPHYCCKHX NMOJICH (HA KAYCCTBEHHOM VPOBHCE ).

Hocurenn JNEKTPHHMECKHX 3apaiaoB. DACMEHTAapHbI  MCKTPHYCCKHIl  3apa.
Crpoenne aroma. [TpOBOIHMKH, AMIEKTPHKH U NOJYNPOBOJAHHKH. 3aKOH COXPaHEHHA
WIEKTPHYECKOIO 3apsiia.

DnekTpuieckril TOK. YCIOBHA CYIICCTBOBAHHA WIEKTPHIECKOro Toka. Merounnkn
NOCTOAHHOrG Toka. JIEHCTBHA  DNICKTPHYECKOr0 TOKa (TEIIOBOE, XHMHYECKOEL,
MArHNTHOC). DICKTPHYCCKHI TOK B METANIAX, HKHIKOCTAX M rasax.

Onextpuyeckas uens. Cuna Toka. DIEKTPHYECKOE HANMPMKEHHE. AMNepMmerp M

ALTMETP B UENH  NOCTORHHOIO TOKA. CONpOTHBICHHE NPOBOAHMKA.  YACHALHOE
conporuaiaeHne Bemecrsa. 3akon Oma aia ywactka uenu. [locaenosare/ibHOC M
napauiesbHoe coeanHenne npooaHnkos, DJ/1C B uenu nocrosHHoro Toka. 3akon OMa
ans nonsoi uenw. [lpasuna Kupxroga. Pacuér npocTeiX SNEKTPHUSCKHX uenei.
Henuneiinbie 31eMeHTsI,

PabGora u MOIHOCTS MEKTPHUECcKOro Toka. 3akon [xoyna-Jlenua. Dnekrpuueckne
HENH M NOTPEONTEIN MICKTPHYCCKOH IHeprum B ObiTy, KOpoTKOE 3aMbikanne.

[Mocrosunpie mMaruuThl. B3aumoaeiictsue nocTosHHbIX mMarHuToB. MarunrHoe
noae. MaruuTroe noae 3emin 1 ero 3HaYCHUe Uit kn3un Ha 3emne. Onwir Dpereaa.
MarunTioe nosne MexTpuyeckoro Toka. Onbir Amnepa. [Tppmenenne MeKTpoMariiTos
B TexHuke. JlelcTBHE MarHMTHOrO NOJIA Ha NPoBOAHMK ¢ TokoMm. Chia Amnepa u
ONPEAC/ICHHE €€ HANPARICHHA, CKTPOABHIATEIL NOCTOSHHOIO ToKa. HMenoaniosanue
WICKTPOABHTATENECH B TEXHHYECKHX YCT-POACTBAX M HA TPAHCNopTe.

Onwitel apazges. Sleaenue INEKTpoMardnTHOH wHAYKUWH. [lpasuno Jlenuna
Inexrporeseparop. Cnocodbl MONVICHHA IEKTPHYSCKON HEPrHn. DICKTPOCTAHIIHN
HAa BO300HOBNAEMBIX MCTOMHMKAX JHEPrHH. DKoJornveckne npobaeMbl SHEPreTHKM.
TonnMBHBIE INEMEHTHI U HAEKTPOMODHIN.

Hexonempayuu
DNCKTPH3ALMA TE.
JlBa pona 3eKTPHHECKNX 3apaI0B H B3aUMOACHCTBHE 3aPKEHHBIX TEIL.
YCTpoicTBO 1 ACHCTBAE YIEKTPOCKONA.
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DNEKTPOCTATHUCCKAN MHIAYKILNA,

3aKOH COXpaHEHHA MMEKTPHYECKHX 3apaioB.

MoaempoBanne CHAOBLIX JHHHI MICKTPHYECKOro Mo ¢ NOMOMBH OYMaKHbIX
CYJITAHOB,

[TPOBOAHHKHN M AMINEKTPHKH.

HCTOYHUKN MOCTOSHHONO TOKA.

JelCTBHA WICKTPHHECKOrO TOKA.

DNEKTPHYECKHIT TOK B KHIKOCTH,

["azosbiii paspaa.

H3mepenne CHiibl TOKa aMIepMETPOM.,

H3IMEpPEHHE MEKTPHUECKOrO HANPIKCHHA BOJBTMETPOM.

Peocrar n Marasss ConpoTHRICHH,

BianmozneicTeie nocTOAHHLIX MArHHTOB.

MozaeanpoBanie HEBOIMOKHOCTH Pa3IC/ICHHA MOMIOCOB MarHHTA.

MoaeIMpOBAHHE MArHUTHBIX NOJICH NOCTOAHHLIX MATHWUTOB,

Onwit Dperena.

MaruuTHoe nose Toka. UIEKTPOMarHuT.

JIeHCTBHE MArHUTHOIO NOJIA HA NPOBOJIHKK C TOKOM.

DNEKTPOABHIaTENb NOCTOSHHOTO TOKA

Onwiret Dapajies.

NEKTPOreHEPATOP NOCTORHHOTO TOKA.

Jlabopamopuwie pabomet 1 onmimst

OneiTel 10 HAOAKACHHIO AEKTPH3ALMH T NPH CONPHKOCHOBEHHH H HHAYKIHEH.

Hcenenopanne 1eiicTBUA JEKTPHYECKOrO NOJIA HA MPOBOAHHKH H AHICKTPHKH.

COopka 1 HCNBITAHHE IEKTPHYUCCKON LENH NOCTOSHHOIO TOKA.

MceneioBanne  3aBHCHMOCTH  CHIBL  TOKA, NPOTCKAIOMICIO 4epes  pe3sucTop,
OT HANPAKCHNA HA PEINCTOPE M CONMPOTHRICHHA PE3HCTOPA.

OnbiTel, ACMOHCTPHPYIOIIHE  3aBHCHMOCTE  VICKTPHYCCKOTO  CONPOTHBIICHHA
NPOBOJAHMKA OT €r0 JUTHHBL, MJIOMAIA NONEPEHHOrO CEHEHNA W MaTepHaIa.

Onpenenenye yaeabHOro CONMPOTHBACHHSA NPOBOJIHHKA.

[MpoBepka npasuia CAOKCHHA HANPAKCHUI NPH NOCAC0BATEABHOM COC/AMHEHHN
ABYX PE3HCTOPOB.

[TpoBepka npasiia V1A CHIILI TOKA MPH NAPATIAEIbHOM COSAHHEHHH PE3HCTOPOB.

Onpeaenenne DJIC # BHYTPEHHErO CONPOTHBICHHA HCTOMHHKA TOKA.

[Tpoeepka npasua Kupxroda.

[Iposepka Buinonuenns 3akona Oma Ui nonHokH uenm,

HM3yucHne BOJLTAMNCPHBLIX XAPAKTCPUCTHK HEJMHEHHLIX UICMCHTOB  (J1amiil
HAKATHBAHUA WIH NOAYNPOBOAHHKOBOIO AHOAA).

Onpeaeneane paborsl MMEKTPHUSCKOro TOKA, HAYLIErD YEepe3 pe3HcTop.

Onpeaeaenne MOWHOCTH MEKTPHHUECKOrO TOKA, BLUICIRCMOI HAa pe3ncTope.

Onpenenenne K11 narpeparens.
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Hcene1oBanne MariHTHOrO B3aHMOACHCTBHA NOCTOAHHBLIX MAIHHTOB,

M3yueHHe MarHuTHOro 1NoJs NOCTOAHHBIX MAIHUTOB NpPH HX OOLEAMHECHHUH W
Pa3ICNICHHH.

Hcenenosanne ASHCTBAA EKTPHUECKOrO TOKA HA MArHHTHYIO CTPEJIKY.,

OneiTel, ASMOHCTPHPYIOUIHE 3aBHCHMOCTh CH/BI  B3aUMOJICHCTBHA KaTyluKH
C TOKOM M MarHuTa OT CH/Ibl H HANpPaBICHNA TOKA B KATVIIKE H OT HATHYHA (OTCYTCTBHA)
CEPACHHMKA B KaTYIIKE.

Hayaenne ACiHCTBIA MATHUTHOMO NOJIA HA MPOBOAHMK € TOKOM.

Koncrpynposanne n uiviyeHne padboTsl WICKTPOABHIATENA,

Hamepenne KTL aekTpoasurareabioi YCTaHOBKH,

OnpIrsl 10 HCCACAOBAHNIO ABACHUA MICKTPOMAIHHTHON MHAVKIHH. HCCACAOBAHNE
H3MCHCHMI 3HAYCHHS ¥ HANPABJICHNSA HHIAYKIHOHHOIO TOKA,

9 KJIACC

Paznen 8. Mexannueckue siB/ieHust

Mexannyeckoe  aswkenne.  Marepuansnas  Touka.  CnocoOsl  Onucanus
MEXAHMYCCKOID  ABMAKCHMS: Tabanuubiil, rpaduuccknii, anarmmmucckmnit. Cucrema
o1cuéra. OTHOCHTENLHOCTD MEXAHHYECKONO ABHIKEHHHA,

BEKTOPHBIC BEIMUHHDL, ONEPALHH C BEKTOPAMH, NPOEKLIHN BEKTOpa. Pasuyc-sexTop
MaTEePHATIBHON TOYKH, NMEPEMEIICHHE Ha TJIOCKOCTH. PaBHOMEpHOE npsaMonaHHeHHOe
apiwkenne. HepasHomepHoe npamonuueiinoe aswkeHne. CpeaHas W MrHOBEHHAA
CKOPOCTb TEJIa IPH HEPABHOMEPHOM JIBHIKCHHH.

Vekopenue.  PaBHOYCKOPEHHOE  MPAMOJHHEHHOE  JABHIKEHHE.,  YCKOpEeHHE
ceo0oaHOro naaenns. Onerrsl [annnes.

I'padmueckas uuTepnpeTanns VCKOPEHHA, CKOPOCTH, MPOHACHHOrO MyTH M
NCPEMCLICHHUA JUIS MPAMOAMHEHHOIO JIBUACHHA,

Jisaenue rena, OpoICHHOO NMOA YIJIOM K FOPH3OHTY,

JBwaenne no okpyxHocTH, JInneiinas CKOpOCTL, YIoBas CKOPOCTL, NEPHoa
H YacTora o0paleHus NPH PABHOMEPHOM JIBHKCHHH N0 OKpykHocTH. CKOpOCTL M
VCKOPEHHE IPH ABHIKEHHH 110 OKPYAKHOCTH.

Bexrop cunet. PaproaeiicTeyoumas cuia

[lepeuiii 3akon Hetotowa, Bropoit 3akon Heworona. Tperu#i 3akon HuroToHa.
[TpuHUMN Cynepno3nitHn Chl.

Cuna ynpyrocti. 3akon ['yka. Cwia TpeHHA: CHIa TPEeHHA CKOJIB/KEHHA, CHIa
TPeHHA NOKOR, JApyrue suast Tperns. Kodddpuument tpenns,

JIBHIKEHHE TEJT 110 OKPVAKHOCTH 1O/ ACHCTBHEM HECKOJILKHX CHIL

3axon beprysum u noasémuan cuna kpuiia. COBPEMEHHBIC ICTATEIBLHBIC ANNAPaThl,
CYAa Ha MOABOHBIX KPbUIbAX, AHTHKPBLIIO HA CKOPOCTHBIX aBTOMOOHIAX. [|BHKeHHE
noe3aa Ha MardHHTHON NOIYLIKE.

Cuna TSKECTH M 3aKOH BCEMHPHOro TArOTeHHS. JIBHKSHME Tea BOKpYr
rPaBATALMOHHOTO LEeHTpa (B ToM uncae naavet Bokpyr Connna). INepsas kocmuueckas
CKOPOCThL. HEBECOMOCTL M NEPErPy3IKH.

13
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Pasnosecue marepuansHoit toukn.  AGcomotno Teépaoe Teno. Pasnosecue
TBEPAONO TENAa ¢ 3aKperuIEHHON ocbio BpatneHns. MoMenT cuint, LIeHTp TskecTn,

Mmnyase tena. Mamenenne umnyasca. MMnyiane el Ypyroe w Heynpyroe
B3aHMOJIeiicTBHE. 3aKOHBI H3MEHEHHA W COXPAHEHHA HMNYITbea, PeakTHBHOE JABHIKEHHE.

Mexannyeckas pabora ¥ MOIHOCTb. Pabora CHJI TRKECTH, VAPYIOCTH, TPEHHA.
Cea3b 2Heprun u pabotsl. [ToTeHUHaANBHAA SHEPrUa TEA, NOAHATOrO HAA NOBEPXHOCTHIO
semian. [loTenumansHas sueprus cxaroit npyaunasl. Knueruyeckas sneprus. Teopema
O KHHETHYECKOH JHEPIruK. 3aKOH WIMCHEHNS H COXPAHCHUA MEXAHNYECKOH IHCPIUM.

Jlexonempayuu

Habmoaenne MexaHH4ecKoro ABHKEHHA TeJIa OTHOCHTEILHO Pa3HLIX TeJ OTCHETA.

CpasHenue nyTeil U TpaeKTOPHil IBHIKEHHA OTHONO W TONO K€ TENa OTHOCHTEILHO
pPasHbIX TEj OTCHETA.

Hamepenne CKopocTH # YCKOPEHHS NPAMOIHHEIHOTO JIBHIKSHHA.

Hceneosanne npu3HakoB paBHOVCKOPEHHOTO IBHIKEHHS,

Habmoaenne ABHIKCHHS TEAA N0 OKPYKHOCTH,

Habmoaenne MexaHMu4ecKHX SBJICHHI, NPOHCXOAALIMX B CHCTEME oTcuéra
«Tenexka» npu €€ PaBHOMEPHOM M YCKOPEHHOM JIBIJKEHHH OTHOCHTEILHO KaOuHera
(RTINS

HaGmoaenne papnoBecHa Tes, CBOOOAHOIO NaACHHA, KoieOaHMA MasTHUKA
B MHCPUHATLHBIX CHCTEMAX KaK MOATBEPIICHHE MPUHINIA OTHOCHTEILHOCTH.

3aBUCHMOCTDL YCKOPEHHA TE/a OT €ro Macchl M ACHCTBYIOLICH HA HEro CIUTbI,

HadnoaeHne paBencTsa Cuil NP B3aWMOACHCTBUM TE.

HM3MeHECHME BECA TEIA NPH YCKOPCHHOM JIBHAKCHHM,

[lepenavua nMnyasca npu B3anMoAcHCTBHN TEN.

[peodpazoBanus IHEPrun NPH BIAUMOICHCTBHI TE.

Coxpanenne HMnyJibea npu abCoIKOTHO HEVIIPYTOM B3aHMOACHCTBHA.

CoxpaHeHHe HMITY/IBCA NPH YIIPYTOM B3aUMOACHCTBHH,

HabmoaeHne peakTHBHOIO JABHIKECHHA,

CoxpaneHue 3Hepriu npu cBOSOIHOM NAACHHN.

CoxpaHeHHe HEPrun Npu JABHKEHHH TENA N0 ACHCTBHEM NPYKHHBI.

JaGopamopuwie paboms t onwsimet

KOHCTPYHPOBAHKE TPAKTA VIR Pa3roHa ¥ AANLHEHILEr0 PABHOMEPHOIO JIBHKEHNA
IAPHKA WIH TEAEHKKH,

Onpenenenne cpeaneil CKOPOCTH CKOMBKEHHA OpycKa WM JABHKCHHA [IapHKa
10 HAKJAOHHOMN MJIOCKOCTH.

OnpeneneHne YCKOPEHNs TeNa NPH PaBHOVCKOPEHHOM JIBHIKCHHN N0 HAKIOHHOM
NAOCKOCTH.

Hcenenopanue 3aBHCHMOCTH NYTH OT BPEMEHH NPH PABHOYCKOPEHHOM JBHKCHHH
0e3 HauaILHOH CKOPOCTH.

[TpoBepka runoTE3L €CIH NPH PABHOYCKOPEHHOM JBHXKEHHH 0€3 HavanbHO
CKOPOCTH MYTH OTHOCATCA KaK P/l HEYETHBIX YHCEJI, TO BPEMEHA OAHHAKORbL.

Hcenenoranne aBixeHns Tena, OpoleHHOro noj yrjioM K rOpH3oHTy,
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HceneaoBanne 3aBHCHMOCTH CHAIBL TPCHUS CKONBKCHUA OT CHIbLI HOPMAILHOIO
JABICHHA,

Onpepenenne KOPPUUHEHTA TPEHHA CKOJILAKECHUS.

Onpenenenne KECTKOCTH MPYKHHBL.

Heenenopanne 3aBHCHMOCTH  CHIBI  YIPYTOCTH, BOZHHKAKOIICH B NpVKHHE,
OT cTeneHn AeOPMaLHt NPYKHHEL

Onpeaenensie padoTbl CHABL TPEHHA MPH  PABHOMEPHOM JIBWJKCHHH  Tena
N0 rOPU3OHTANLHON NOBEPXHOCTH.

Onpeaenenne paboTsl CHLI YIPYIOCTH NPH NOABEME TPy3a ¢ HCIOIL30BAHHEM
HENMOABUIAKHOIO M MOBHAKHOIO OJIOKOB.

Painen 9. Mexannueckne Ko1e0aHua 1 BOIHBI

Konebareasnoe jasukenne. (OCHOBHBIE XapakTepHCTHKH KonebaHuii: nepuo,
yacrora, ammumryaa  [apmonndeckue konebanms. 3aryxawomme  konedaHus.
Brinyxaennsie konebanna. Pezonanc.

Maremarnuecknii W npyakuHabii  masatuuku.  [lpeBpamenune  IHepran
npH KonedarenbHOM JABHAKCHHH.

Mexanuueckue  Boaubl. [lponosnsueie u  nonepeunsie  Boanbl.  CpoiicTBa
mexauuuecknx Bonn: untepdepenuns u andpakuns. Lmna BoaHB B CKOPOCTH €
pacnpocTpaHeHns, MEXaHHUyeCKNe BOHBLI B TBEPIAOM TEIE, CEHCMMUCCKNE BOIHBI,

3eyK. PacnpocrpaneHue M OTPOKCHHE 3ByKa. ['POMKOCTH 3BYKAa M BLICOTA TOHA,
Pezonanc B akycruke. Mudpassyk w yasrpassyk. HMcnons3oBanue yisTpassyka
B COBPEMEHHBIX TEXHOMOIMAX,

Aexvonempayuu
Habmoaenne konedannii 1€ noa ACHCTBHEM CHIILI TSHKECTH W CHIIBL YITPYTOCTH,
Habmoaenne koneGanuil rpy3a Ha HHTH H HA NPYKHHE.
HalmoaecHHE BEIHYKACHHBIX KOIeOaHnit 1 pe3oHaHca,
PacnpocTpaHeHne npoao/ibHbIX H MONEPEHHbIX BOJMH (HA MOACN ).
Habmoaenne nurepheperinm n andpakini BOIH HA NOBEPXHOCTH BOJIbI.
Halmoaenne 3aBUCHMOCTH BHICOTHE 3BVKA OT 4acTOThI.
AKYCTHUYCCKHIT PE30HAHC,

Jlabopamopreie patGome: u onsime

Onpeaenenye 4acToThl B Nepuoaa KonedaHui MaTeMarHyeckoro MasTHHKA.

Onpeaenenne 4acToTel H NEPHOAA KOIROAHNI MPYKHHHOTO MaATHHKA,

Hccnenosanne 3aBHCHMOCTH NEPHOAA KOJICOAHHIT rPy3a Ha HHTH OT JUTHHBI HHTH.

Hceenenopanue  3aBHCHMOCTH  nepuoaa  Koedauuit  npYKHHHOMO  MasTHHKA
OT Macceli rpysa.

[poBepka HE3aBHCUMOCTH neproaa Konedannii rpysa, NOABCIICHHOIO K JICHTE,
OT MacChi rpysa.

OnwiTel, JAEMOHCTPHPYIOIME 3ABHCHMOCTL NEpHoaa KonedaHuit npyKUHHONO
MasTHHKA OT MACChl I'Py3a i AKECTKOCTH NMPYKHHBL

M3ameperne YCKopeHus CBOOOIHOTO MAIEHHS.
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Pazaen 10, DJexTpoMaruurnoe nojie u MexKTpoMarHHTHLIE BOTHLI
INEKTPOMArHHTHOE nose. DNCKTPOMArHHTHBIE BOJIHbL. CroiicTsa

aekTpoMaruuTubiX - Bonn.  [lkana  asextpoMarunTubix  Boan.  MenoaszoBanne

WICKTPOMArHUTHBIX BOJIH VIS COTOROM cBa3n. Paanonokanma, Kocmuueckas Ceasb,
OnexTpomariuTHas npupoja ceera. Ckopocts ceeta. BonHoebie cBOHCTBA CBETA:

uHTepdepeHina 1 andpaxims.

Jextonempayuu
CBOHCTBA MICKTPOMArHHTHBIX BOJIH,
Hurepdepenuns n andpakums ceera

JlaGopamopuwsie pabomet 1 onsimst
Hayuenne CBONCTB 31EKTPOMArHHTHLIX BOTH € MOMOILLBIO MOOHALHOTO TenedoHa.
[Mposeaenne onbiToB N0 HabMOACHHIO HHTEpdEepeHn 1 nppakuHn cBeTa.

Pasznen 11, Cserosbie asjienns

Jlyyeas wMozens cBera W reomerpuueckas ontuka. McTouHmkm  cBera.
[Tpamomuueiinoe pacnpocrpadenne csera. 3armenns Connua u Jlyael Orpaxkenne
ceera. [lnockoe 3epkano. 3akon oTpaxennsa csera. [locTpoenne wuzobpakeHuii,
CHOPMHPOBAHHBIX 3EPKATIOM.

[lpenomaenne ceera. 3akoH npenomaeHua ceera. [lonmoe orpakenswe cpera.
Hcenons3oBanne noJHOrO OTPAKEHHA B ONTHHECKHX CBETOBOJAAX, ONTOBOJIOKOHHAS
CBA3b.

Jlnu3a, xoa ayyeii B annze. @opmyna ToHKOI JHH3LL [TocTpoenne n3o0pakeHnii,
chopMHPOBAHHBIX TOHKOI IMH30H. OnTHueckas cuerema goroannapara, MHKpOCKONa n
Tesneckona. [ na3, kak onruveckas cucreMa. bianiopykocTs B 1abHO30PKOCTS.

Paanoxkenne 6enoro ceera B cnektp. Oneitel HeloroHa CnoxeHne CnekTpaibHbIX
uUBeTOB, JlHcnepeus ceera.

Hexoncmpayuu
[TpAMOAHHERHOC PACTIPOCTPAHCHNE CBCTA.
Orpaxenne caera.
[Monyuenne n300paKeHnii B JIOCKOM 3¢pKae.
[Ipenomaenne ceera.
OnTugecknii CBeTOBOL.
Xon ayueii B cobuparouieii 1HH3e.
Xoa ayyeil B paccenBatomieii nne.
[Moayuenne n3oOpakeHnii ¢ NOMOULBIO JIHH3.
[Mpunumn aeiicreus doroannapara, MHKPOCKONa i TeJIECKONa.
Monens rnasa.
Paznokenne Gen0ro ceera B CNEKT).
[Mosyuenne Gen0ro CBeTa NpH CIOKEHHH CBETA Pa3HbIX [IBETOB,

16



@egepipian padosas nporpamma | @nauxa, 7-9 saaccest (yrayDiaeunsil yposens)

Habopamopusie pabomat u onsim

Hcenenopanne 3aBHCHMOCTH YIJla OTPAKECHHA CBETOBOIO JIy4a OT YIJl1a NajAeHn.

Hayuenne coiicTs H300paKeHns B IIOCKOM 3epKae.

Heenenosanne 3asucHMOCTH VIZIA NPCIOMACHHS OT YI/IA NAJCHHS CBETOBOIO JIy4a
HA IPAHHLIC «BO3IYX-CTEKION,

[Moaywenne w3obpaxernii ¢ NOMOUILIO COOMpaKOIIEH JIMH3BL.

Onpeaenenne (hOKYCHOro pacCTOAHMA H ONTHHECKOH CHIBLI COOMPAIOLICH THH3bI.

OnbITE N0 PazIOKEHNIO OEIOro CBETA B CNEKTP.

OnbiTel N0 BOCHPHUATHIO [IBETA MPEAMETOB NPH UX HAOTIOACHHN YEPE3 LBETOBBIC
puasTpLL
Painen 12. Kpanrosbie ABjIcHAN

Onwiret Pesepdopna v nuanerapuas moaeas aroma. Moaens aroma bopa.
Henyckaune n noromenne ceera aromoM. Keantst. Jinneiivarsie cnekrpsi,

PannoakTueHOCTE. Anb(pa-, Oeta- u ramma-nanyueHus. CTpoeHHe aToMHOro aapa
HyknouHas Mozens aroMHoro sapa. Msoronsl. Paanoakrusrsie npespamenus. [epuon
noaypacnasza aroMHeix sjep. JleiictBHe paaHOaKTHBHBIX HITYYEHMH Ha KHUBbIC
OPraHn3Mbl, 3aMTa o1 PAAHOAKTHBHOIO HUTYYCHNA,

Slaepisie peakuni. 3aKOHbI COXPAHCHNA 3aPAI0OBOIO H MACCOBOTO YHCE/T. DHEPIHS
CBA3M aTOMHBIX faep. Cea3b Macchl M IHepruu. Peakumu CHHTE3a M JCICHHA AACP.
Herounmnkn aneprin ConHua v 3s¢31 Saepras IHEpreTuka, IKoNOrHueckne npodaemsl
ANCPHOI INCPTETHKH.

Hexoncmpayuu
CHexTpbl HATYHCHHS W NOIAOIICHHS,
CnexTpsl pasimyHbiX rasos.
CnekTp Bosopoa.
Habmonenne tpekos B kamepe Buibcona.
Pabora cuéruinka HOHWIHPVIOIINX H3TYHSHNI,
Perncrpaius H3ayueHHus NPHPOAHBIX MHHEPAJIOB M NPOAYKTOR.

JaGopamoprinie paGoms: u onvins

HaGmoaeHne CrulomHeiX H JIHHEHYATHIX CIEKTPOB H3NYUCHHA.

HCeneloBaHHE TPEKOB: H3MEPCHHE IHCPIHM HACTHILL 110 TOPMO3HOMY NYTH
(no ororpadmam ).

Hamepenne paanoaktueroro goxa.
Hosropureasno-o06otmarwmmii Moayis

[ToeTOpHTEILHO-0000MAIOIHIT MOAY/IL NPEAHA3ZHAYEH JUIA CHCTEMaTH3alHH ¢
0000IEHNS NPEAMETHOIO COACPAKAHUA W ONbITA JACHTENLHOCTH, NPHOOPETEHHOrO
MPH H3VUCHHH BCEro Kypea Gusnkn yrayOaeHHOro ypoBHs, a TAKe LIS NOArOTOBKM
K OCHOBHOMY FOCYAaPCTBEHHOMY IK3AMEHY 10 (PH3nKe.

B npouecce H3yHEHHA JAHHONO MOAVIS PEATHIVIOTCA H NOJYHAIOT AaibHeiee
passurHe  yucOuwie aciicreus, O0CCHCUMBAIOMIMEG JIOCTHKCHHE NPCAMETHLIX M
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MCTANPEAMCTHLIX  Pe3yabTaroB  0DyueHus, (QOPMHPOBAHNC  CCTECTBEHHO-HAYYHOM
IPaMOTHOCTH: OOBACHEHHE H ONMHCAHHE ABICHHI HA OCHOBE NPHMEHEHHA (PHIHYECKHX
FHAHWIA, HCCICAOBATENILCKHE JICHCTBHA (BBIJIBHACHHE HUNOTE3, MOCTAHOBKA WEAH M
NAAHHPOBAHNE MCCACAOBAHNA, AHAM3 AHHBIX M NOJIVHCHHE BBIBOIOB),

[MpeanoyrnTenbroit (hopMOiT OCBOCHHA MOAYA ABAACTCA NMPAKTHKYM, NpOrpaMma
KOTOPOro BKITKYAET!

pelIeHHE 3a1a4, OTHOCALMXCH K PA3INYHbIM paziejaMm H temaMm Kypea (usnkn,
B TOM YHCIE 327184, HHTErPHPYIOIIMX COICPKAHNE Pa3HbIX Pa3ienoB;

BBINOJHEHHE 1adopaTopHbiX pador ¥ ONBITOB (BKIOYAA PpadoTel W ONBITH
W3 NEPeYHeil K pasaenam Kyvpea) B VCIOBMAX CAMOCTOATCABLHOIO IUIaHMpOBaHus
NPOBC/ACHUA HCC/ICN0BAHNA, BHIOOPA M OOOCHOBAHMA METO/A M3IMEPEHHA BCAMYHH,
COOPKH IKCIICPHMEHTAIBLHON YCTAHOBKH,

BBINOJHEHHE NPOOAEMHBIX 3aTaHHil  NPAKTHKO-OPHEHTHPOBAHHOIO XapaxTepa
(3a7aHMs MO €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH), B TOM 4HCIE  3aaHmii
C MCHKNPEAMETHBIM COACPKAHNEM

paboTy Haa TrPYNNOBLIMH WIH WHIHBHAVATLHBIMH TPOCKTAMH, CBA3aHHBIMK
C CoepAKaHnEM Kypca (PHINKH,

M3yuenne  NOBTOPHTEABHO-0000MIAIOMIEr0  MOJAVAS  MOKET  3aKAHYHBATLCH
MPOBEAEHHEM JIHArHOCTHHECKOH padorbl 3@ Kype (DM3MKH VIIVONEHHOro YpOBHA,
BKAIOYAIOMICH 3Q1aHHA  PasHOIO  YPOBHS  CAMKHOCTH. PE3yibLTarhl  BLINOJIHCHHUA
AHArHOCTHYECKON  paloThl MOryT NOKA3LIBATHL CTENCHBL TOTOBHOCTH O0YHAIOUIMXCA
K OCHOBHOMY IOCYIAPCTBEHHOMY IK3aMEHV Mo (M3NKe, a TaKKe CBHACTEILCTBOBATH
0 JIOCTHIHYTOM YPOBHE €CTECTBEHHO-HAVYHON IPAMOTHOCTH.
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IVIAHHPYEMBIE PE3VJIBTATBI OCBOEHHS ITPOI'PAMMDBI 110 ®H3HKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHHS

HM3yuenne QH3NKH HA YPOBHE OCHOBHOIO OOWICIO 00pA3OBaHMs HANpPaBACHO
HA JIOCTHIKCHHE JIMYHOCTHBIX, METANPEAMETHBLIX M NPEAMETHLIX 00pasoBaTe/ILHbIX
PE3YALTATOB.,

JJHYHOCTHBIE PE3YJILTATDI

B pesyasrare m3yuenns (PU3MKM Ha YPOBHC OCHOBHOIO oOwero oGpasoBaHus
y o0yuaomerocs OyayT chopMHPOBaHEI CACAVIONME IHUHOCTHLIC PE3YILTATHI B YACTH:

1) naTpHOTHYECKOI 0 BOCHIHTANNS:

MPOARICHHE HHTEpPECa K HMCTOPHH M COBPEMEHHOMY COCTOSHHIO POCCHIICKOM
(u3nyeckoit Haykm,

UECHHOCTHOE OTHOLIECHHE K JOCTHIKCHHAM POCCHIICKMX YUEHBIX-(HINKOB;

2) rpakAanCcKoro i IyXOBHO-HPABCTBEHHOI0 BOCTIHTAHNS:
FOTOBHOCTh K AKTMBHOMY YHACTHIO B OOCYAICHMH OOGLICCTBEHHO 3HAMMMBLIX M
ITHYECKHX NMPOOAEM, CBA3AHHBIX C MPAKTHYECKHM NIPUMEHEHHEM A0CTHKECHHIT (hH3HKu:
OCO3HAHNE BAKHOCTH MOPAIbHO-ITHYCCKNX NMPHHIMIOB B ACATE/ILHOCTH Y4EHOrO;

3) 3CTETHYECKOro BOCTIHTAHNS:
BOCTIPHATHE ICTETHUYECKHX Ka4eCTe (M3MYECKO HAYKWM. e¢ rapMOHHHYHOro
MOCTPOSHUA, CTPONOCTH, TOYHOCTH, JTAKOHHYHOCTH,

4) HEHHOCTH HAYYHOI O NO3HAHNS:

OCO3HAHME LCHHOCTH (PHM3NUECKOH HAVKH KAK MOUIHONO MHCTPYMEHTa NMO3HAHMA
MHPa, OCHOBBI PA3BHTHA TEXHONOIHI, BaskHel el cocTapngiomeil KyIbTypbl;

OPHEHTALIMA B JCATE/ILHOCTH HA COBPEMEHHVIO CHCTEMY HAYYHbLIX MPeACTaBICHMI
00 OCHOBHBIX 3AKOHOMEPHOCTAX PA3BHTHA NPHPO/ILL,

pazBuTHE HAYUHOH  J10003HATENBHOCTH, HHIEPECA K HCCACA0BATE/ILCKONH
AEATENBHOCTH,

5) GopmupoBanns KY.ILTYPbI 310POBLA W IMONHOHAILHOI0 GIaronoayuns:
OCO3HAHWE  LEHHOCTH  Oe3omacHoro o0pa3a KH3HH B COBPEMEHHOM
TEXHOJOMMYECKOM MMPE, BAKHOCTH NPaBul OS30NACHOIO NOBEACHHS HA TpaHCIopre,
HA IOPOrax, ¢ WIEKTPHUCCKHM K TEIVIOBLIM 000PYI0BAHHEM B JIOMAIIHHX YCIOBHAX,
C(POPMHPOBAHHOCTL HaBbIKA peUIeKCHN, NPH3IHAHNE CBOETO NpaBa HA OWHOKY H
TAKOro JKe 1npasa y APyroro YeI0BeKa;

6) TPYA0BOro BOCNHTAHNSA:

AKTHBHOC VYaCTHC B PCLICHHHM MPAKTHYECKHX 3a1a4 (B  paMKax CeMbM,
oOpasoBarenbHON  OpraHM3almy, ropoAa, Kpas) TEXHOJOrHYECKOH M COUHAILHOM
HAIPABJICHHOCTH, TPEOYIOIMX B TOM YHCIE W PHINYCCKHX 3HAHMIT,

HHTEPEC K NMPAKTHYCCKOMY H3YYCHUIO npodeccuii, caszannbix ¢ Gu3nkoii,
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7) IKOJIOrH4MECKOro BOCHHTAHNS:

OPHEHTAIMSA HA NPUMEHEHHE (PHUINUECKUX 3HAHWH JUIA PElIeHHA 3a1a4 B 00/1acTH
OKPYKAIOULCH CPE/Ibl, NAAHUPOBAHMA NOCTYNKOB K OLCHKH HX BOSMOMKHBIX MOCICACTBUI
JUIA OKPYKAIOUICH CPe/ibl;

0CO3ZHAHKE rN00ANBHONO XAPAKTEPa IKOIOMHUYCCKHX NPOOAEM i NYTEH HX pelieHus;

8) ananraunn K HIMEHSIOMIMCS YCI0BHAM COUHAILHON B NPHPOAHOI Cpeabl:

NOTPEOHOCTL BO B3AUMOJCHCTEHA NPH BLINOJIHCHHN MCCIACI0BAHMI H NPOCKTOB
(PM3HYHECKOI HANPABICHHOCTH, OTKPLITOCTL ONBLITY M 3HAHHAM JPYTHX;

MOBBIICHHE YPOBHSA CBOCH KOMIICTEHTHOCTH YEPE3 NPAKTHYCCKYIO ACHTCILHOCTE,

norpebHoCTL B (POPMUPOBAHMM HOBBIX 3HAHMHA, YMEHHIT (POPMYIHPOBATL MACH,
NOHATHA, THNOTE3b O PU3NUECKNX 00OBEKTAX M ABACHHAX,

ocosHaune AehuuHTOR COOCTBEHHBIX 3HaHMH W KOMNETEHTHOCTEH B obnacTu
(hpn3nku;

MJIAHHPOBAHHE CBOCTO Pa3BHTHA B NMPHOOPETEHHN HOBBIX (PH3NYCCKUX 3HAHMIA,

CTPEMJICHHE AHAIM3MPOBATL M BBHIARATL B3aHMOCBA3M NPHPOabLL, obwecTsa M
IKOHOMMKH, B TOM HHC/IE C HCMOJIB30BAHHEM (PHINTMECKHX 3HAHMIT,

OLICHKA CBOMX ACHCTBHI C YYETOM BAHAHHA HA OKPYKAIOUIVIO CPEIY. BOIMOKHBIX
rAo0anbHBIX NOCACACTBHIA

METANPEJMETHBIE PE3YIBTATDI

B pesyabrare OCBOCHHA OpOrpaMMmbl no (PH3MKE HA VPOBHE OCHOBHOIO OOIIEro
oOpazopanna y oOyuarowerocs Oyayr chopMHpOBaAHb METANPEAMETHBIE PE3VILTATHI,
BKJIHOHAIONIHE MO3HABATE/ILHBIC YHHBEPCANLHBIC YHEOHBIC ICHCTBHA, KOMMYHHKATHBHBIC
VHHBEPCAILHBIE YIeOHbIC ACHCTBHA, PErYIATH BHBIC YHHBEPCATBHBIC YUEOHBIC ACHCTBHA.

IHo3naBare/bHbIC YHHBEPCAAbHBIC YHeOHBIC ACHCTBHSA
bazobie aornueckue aeiicrens:

BBISABIATE W XApaKTEpH30BaTh CYIICCTBEHHBIE NMPH3HAKH OOBEKTOB (ABACHMIA),
KiaccupuuHpoBaTsL HX;

BBIAB/IATE 3aKOHOMEPHOCTH W MPOTHEROPEUMS B paccMaTpiBaeMblX (hakTax, JaHHbIX
H HAOMIOACHUAX, OTHOCALIMXCH K (DHINYECKHM ABICHHUAM,

BLIABIATL MPHYHHHO-C/ICACTBEHHBIE CBAZN NPH H3YHEHHH (U3NUECKHX ABICHMI K
NPOLECCOB, JENaTh BLIBOAB € WHCAOIL30OBAHWEM JCAYKTHBHBIX M HHIYKTHBHBIX
VYMO3AKIIOMEHII, BBIABHIATE THIIOTE3BE O B3AUMOCBA3AX (PHINYECKHX BE/IHYHH,

CAMOCTOATE/IBHO BHIOHpaTh cnocod pewenns ydeOHol (u3nueckoil 3amaqu
(CPABHEHNE HECKONBLKHX BAPHAHTOB PELICHHS, BLIOOP HAnD0Iee NOAXOAALIETO ¢ YIETOM
CAMOCTOATE/ILHO BBIJICICHHBIX KPHTEPHER).

bazoBbie Hecae10BaTEILCKHE AeHCTBHS
HCMONB30BATHL BONPOCH! KAK HCCIEA0BATENLCKHI HHCTPYMEHT NMO3HAHUA,
MPOBOAMTL MO CAMOCTOATENLHO COCTARJICHHOMY [1aHY OMNBIT, HECIHOKHbII
(pH3HUECKHIT IKCNEPUMEHT, HEGONBILIOE HCCACAOBAHNE (PHINYCCKOTO ABICHNS,
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OLCHHBATH HA MPHMEHHMOCTE W IOCTOBCPHOCTL HHPOPMAIIMIO, NOJYUCHHYIO B XO/1¢
HCC/ICAOBAHMA HIIH IKCICPHMEHTA,

CAMOCTOATENBHO  (POpMYAHPOBATE O0O0IIEHHS M BBIBOABI N0  pe3yibraram
NPOBEAEHHOIO HAOMIONCHHSA, ONBITA, HCCACAOBAHMSA,

MPOrHO3MPOBATL BO3MOKHOES NaibHeiiee pasuTe (PHINHECKHX MPOLECCOB, a
TAK/KE BBIIBHIATH MPEANONOKEHHA 00 HX PA3BHTHH B HOBBIX YCIOBHAX H KOHTEKCTaX.

Pabora ¢ nndopmanneii:

NPHMEHATb PANTHYHBIE METOAbI, HHCTPYMEHTHI W 3aMpockl NPH NOHCKE W 0TOOpe
HHPOPMALIMK HAH JAHHBIX € VIETOM NPEeUIOKEHHOI yueOHoi (hu3nueckoit 3anauu,

AHAIM3UPOBATL,  CHCTEMATH3NPOBATE M MHTCPIPETHPOBATL  MHPOPMAINIO
PazTHYHBIX BHAOB H (POPM NPEICTABIICHHA;

OLCHMBATL HAAEKHOCTL HHPOPMALMH 10 KPUTCPHAM, NPEUIOKCHHBIM VIHTEICM
WK CPOPM YIAHPOBAHHBIM CAMOCTOATEIBHO,

CaAMOCTOATENLHO BLIOHPATE OMTHMATLHYIO (hopmy npeacTasieHns HHdopMauny 1
WULKOCTPHPOBATE  PCINACMBIC 3a1a4H HECAMKHBIMH  CXCMAMM, JHarpaMmamu, HHOI
rpadMKOil 1 HX KOMOHHAIHAMH.

KoMMyHHKATHBHBIC YHHBEPCAALHBIC YaeOnbie qeiicTBHNA:

B X0A€ o0CyxAeHHA Y4eDHOro marepuana, pe3yabraros JadoparopHbix padbor H
NMPOEKTOB 331aBaTh BOMPOCH! MO CYMIECTBY 00CY/KAaEMOi TeMBl H BBICKA3BIBATL HICH,
HALEACHHBIE HA PELICHNE 3Aa491 W NOJIEPKAHHE DIaroKeNare/IbHOCTH ODUICHHS

CONMOCTARIATL CBOH CVIHKJICHMS € CVAICHMAMM JIPYIHX YHACTHHKOB AMAnora,
oOHapyRHMBATH PAIHYHE H CXOACTBO NO3NILMIL

BHIPAKATH CBOK) TOUKY 3PCHHSA B YCTHBIX H MHCLMEHHBIX TEKCTAX;,

nyOJMYHO  NPSACTABAATE  PE3V/LTATH  BBUNTOJHCHHOIO  (PMIMUYCCKOIO  OnbITa
(IKCnEpUMEHTa, HCCACI0BAHHA, MPOCKTA).

MOHUMATL H HCNOJIB30BATL NPEHM YHICCTBA KOMAHAHON H HHAMBHAVAILHON padoTsl
NPH pelieHnn KOHKPeTHON (u3nyeckoit npobaemsi.

MPHHUMATE 1EAH COBMECTHOIH JCATEIbHOCTH, OPraHu30BbLIBATL JACHCTBHA Nno €€
JAOCTHACHHIO! PaCnpe/iesiaTh POy, o0CYARIATE NPOLECCH M PE3VILTATHI COBMECTHOM
paboTbl, 0000IWAaTE MHCHHS HECKOALKHX /TO/CH;

BBINOAHATE CBOK 4acTh paloThl, AOCTHIas KaueCTBEHHOrO PE3VILTATA 110 CBOEMY
HANTPARACHHIO M KOOPAMHHMPYA CBOM JCHCTBHA C APYIHMH “HJICHAMM KOMAH b

OLCHHBATL KAYECTBO CBOEro BKAaza B OOWMI NPOAYKT MO KPHTEPHAM,
CAMOCTOATENILHO CHPOPM YIHPOBAHHLIM YHACTHHKAMH B3aHMO/ICHCTBHA.

PeryasituBabie YHHBepcaabHbie yaeOHbIe aeiicTBus
Camooprannzauns:

BLISIBAATE  NPOOJIEMBI B HKH3HCHHBIX M VYCOHBIX curvaumsx, Tpedyommx
A peleHHA (PU3HMECKHX 3HAHMIT,
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OPHCHTHPOBATLCH B PANTHUHBIX NOJAXOAAX NPHHATHA PELUCHN (MHIANBHAYAILHOE,
NPHHATHE PEICHNA B FPYINNE, NPHHATHE PEIICHHI rPyNnoii).

CAMOCTOSTENBHO COCTARMATL ANTOPHTM peleHH (PHIHUECKON 3a1aun WK nuiaH
HCCJICAOBAHMA € YYETOM HMCIOIMXCH PECYPCOB M COOCTBCHHBIX BO3MOKHOCTC,
apryMEHTHPOBATH NPEUIAr aCMBIC BAPHAHTHI PELICH NI,

Aenars BeiOOp 1 Opath OTBETCTBEHHOCTS 34 PELICHHE.

CamMoKonTPOIL, YMOUHONANLHBLIE HHTELIEKT:

AABaTh A1EKBATHYIO OLEHKY CHTYAUMHN W MPEAIararh niaH e¢ H3MeHeHHA.

OOBACHATE NPUYHHBLL AOCTHAKCHHA (HEAOCTHAKEHHSA) PE3VIILTATOB JCATEILHOCTH,
AABATH OUCHKY NPHOOPETEHHOMY ONbLITY,

BHOCHTb KOPPEKTHBBEI B JICATEILHOCTH (B TOM HYHCAE B XOA BBINOJIHEHHA
(PM3NYCCKOrO  MCCACIOBAHMA WM [POCKTa) HA OCHOBE HOBBIX OOCTOSTE/ILCTS,
HIMCHHBUINXCA CHTYALMIL, VCTAHOBJICHHBIX OUIHOOK, BOZHHKIIHX TPYAHOCTEIH;

OLEHHBATHL COOTBETCTBHE PE3YJILTATA LEJIH H YCIOBHAM.

crasuTh ceds Ha MECTO JIPYroro 4enoBeKa B XOAC Cnopa MM JIMCKYCCHM
HA HAYYHYIO TEMY, MOHUMATh MOTHBbLI, HAMEPEHHSA W JIOTHKY APYToro.

MPH3HABATL CBOE NPaBO HA OWNMOKY MPH pelieHHH (PU3MYCCKHX 3aKaq Wi
B YTBCPAICHUAX HA HAYYHBLIC TEMBI H TAKOC K¢ NPABo APyroro,

HPEJMETHBIE PE3YJ/ILTATHI

K xonuy oOyuenns B 7 Kiaacce npeaMeTHbIe pe3vibTarsl Ha YIayOaeHHOM YPOBHE
AQIDKHBL OTPaKaTh CHOPMHUPOBAHHOCTL Y 00VHAIOINXCH YMEHHI:

HCNONBL30BATL MOHATHR:  (PHIMYECKHE M XMMHUCCKHE gBieHus, Hab/IoACHNE,
IKCHCPUMEHT, MOACIL, THIOTE3A, CAMHNIL (PHIHYCCKNX BEIHYHH, ATOM, MOJCKYJIA,
arperaTtHele COCTOAHMA BRIIECTBA (TBEPAOE, KHIAKOE, ra’oo0pas’Hoe), MEXaHH4ecKoe
JIBIKCHHE  (PaBHOMEPHOC,  HECPABHOMCPHOEC,  MPAMOJIMHEHAHOC),  TPACKTOpHA,
pagHoaeiicTRytomas cwi, aedopmauns  (ynpyras, nJacTHYECKas), HEBECOMOCTb.,
COODIADIINECH COCY/IbI;

VBCPEHHO pazinyath seieHud (npdy3us, TenaoBoe ABHKCHHE HaCTHIL BELICCTRA,
PAaBHOMEPHOE JBWKECHHE, HEPABHOMEPHOE JIBHIKEHHE, HHEPLHA, B3aHMOACHCTBHE Tel,
paBHOBECHE TBEPABIX TEA € 3aKPEIUIEHHON OCBK) BpalEHHsA, Mepeaaya an/ieHHs
TBEPALIMM TEHAMM, KWIAKOCTAMM H 1a3aMu, arMOocepHoe AaBsiICHHE, NIaBaHHE Tel,
NPEBPALICHHA MEXAHNYECKOH JHEPruM) Mo OMHCAHNKD MX XapPaKTEPHBIX CBOMACTB M
Ha OCHOBE ONBITOB, ACMOHCTPHPVIOIINX JAHHOC (PHINYECKOC SBACHNE,

PACTIOZHABATL MPOARICHHE H3VHCHHBIX (PHIMUECKHX FRICHHIT B OKPYKAIOIIEM MHPE
(B TOM uncie QHU3MYECKHE ARICHHA B NMPHPOAE: NMPHUMEPBI JABIKEHHA C PasindHbIMH
CKOPOCTAMM B HKMBOH M HEKUBOH NPUPOAEC, ICACTBHE CHII THKCCTH, TPCHHA, VIIPYTOCTH
B MPHPOE H TEXHHUKE, BIHAHNE aTMOCHEPHOIO AaRICHHA HA XKUBOH OPraHu3M, NiaBaune
puid, pbivarn B TENC YEAOBEKA), MPH ITOM NEPEBOANTL MPAKTHHMECKVIO 3a1a4y
B Y4eOHYIO, BLUICAATH CYIIECTBEHHBIC CBOHCTBA (MpH3HaKH ) PH3HYCCKNUX ABICHHIL,

I
(V]



@egepipian pabouas nporpamma | @auka, 7-9 kaaccest (YrayiaeHnui yposens)

ONUCHLIBATL  H3YYEHHBLIC CBOHCTBA TG M (PU3NYCCKHE ABICHHA, HCHOIL3YA
(usnueckne BeanunHbBl (Macca, o0bLEM, NMIOTHOCTL BEIIECTBA, BPEMA, NMYTh, CPCAHARA
CKOPOCTh, CHJIA YIIPYIOCTH, CHJIA TAKECTH, BEC TE/IA, CHIA TPEHHA, NaB/ICHHE TBEPAOIO
TeNa, AamiCHHe CTosida AMAKOCTH, BBITA/IKMBAIOIIAN CWIA, Mexaumnueckas pabora,
MOLIHOCTB, [UICYO CHJIbLIL, MOMEHT CHAbl, KOd(iuument nonesHoro aeicTeus
MEXAHHIMOB, KHHETHYECKAd M MOTCHUHAILHAS IHEPruf), TPH ONMHCAHHH MPABH/ILHO
TPAKTOBATHL (PHAMYECKHIT CMBICI HCTIONIL3YEMBIX BEAMYHH, HX 0003HAYCHHUA H €AHHHILIbI
(pH3HYSCKHX BEIWYHH, HAXOAWTh (POPMYIIbI, CBA3LIBAIOMHE JAHHYIO (DHINHECKYIO
BEJIHUMHY C JIPYIHMH  BEAWYHHAMH, CTPOMTHL TPaHKH H3VHEHHBIX 3aBHCHMOCTEH
(PM3HHCCKNX BEAMYMH,

XApaKkTePH30BaTh CBOHCTBA TEJ, (PU3NUECKHE ABICHHA M NPOLECCHI, HCNOAL3YA
NpaBnIa CAOKEHHA Cul (BAOJIL OHOR npamoil), 3akon T'yka, 3akon Ilackans, 3akou
ApxuMmena, mpasuio paBHOBECHA peivara (0/10Ka), «30710T0e MPaBHIO)» MEXAHHKH, 3aKOH
COXPAHEHHA MEXAHWYECKOI IHEPrHH, NMPH 3TOM AaBaTh CJIOBECHYIO (OPMYIHPOBKY
3AKOHA M 3ANHCHIBATEL €r0 MATEMATHYCCKOC BLIPAKCHNC,

CTPOHTH NMPOCTHIE (PHIHUSCKHE MOICIH PEATbHBIX 00BEKTOB, MPOLECCOB U ABICHHI,
BBIIC/ATE TPH ITOM CVILECTBEHHLIE H BTOPOCTENEHHBIE CROHCTBA OOBEKTOR, MPOLECCOR,
ARJICHUI, NPUMEHATE (PUIHUCCKNE MOJCAH JUIS ODBACHEHHA (PHIHUCCKHX NPOIECCOR M
pewesns yueGHBIX 3a1a4,

OOBACHATL (PHIHYECKHE HBJICHHA, NPOLECCHE M CBOMCTBA TE€N, B TOM 4HCIE
B KOHTEKCTC CHTYAUMA NPAKTHKO-OPHEHTHPOBAHHOIO  Xapakrepa, W pemars
KAQUECTBEHHBIE 321241, B TOM YHC/E TPEOYIOMIHE YHCIIEHHOrO OUCHHBAHNA XapaKTEPHBIX
FHAUCHUA (PHINYCCKHX BEAHYHH, NPH ITOM BLIOHPATL ANCKBATHYIO (PHINUYCCKYIO MOJICI,
BLIABJIATE [PHYHHHO-CACACTBCHHBIC CBA3M M BHICTPAMBATE JIOTHYCCKYIO UENOYKY
paccyKACHW ¢ Onopoii Ha H3y4eHHbIE CBONHCTBA (HM3MYMECKHX ABICHMIL, du3nveckne
3AKOHBI, 3AKOHOMEPHOCTH M MOJICITH,

pewarh pacuéTHbie 3a1a4u (B 2-3 ACHCTBHA) N0 H3YHACMbIM TEMaM Kypca pusnkm,
BLIOHpas aNCKBATHYIO (PH3MUECKYIO MOJEIL, C HCNOAL30BAHHEM 3aKOHOB M (hopmya,
CBAZLIBAIOMIMX (PH3MYCCKHE BEIMYHHBL, 3aNHCHIBATL KPATKOS VCAOBHE M PaszBEpPHYTOC
PEILEHHE 3a1a4H, BLISBIATE HEAOCTAIOMHE WK HM30LITOUHLIE AaHHBIE, 00OCHOBHLIBATEL
BLIOOP METOAA PCLICHHS 3a4a4M, MCNOIL30BATH CHPABOMHLIC JAHHLIC, NPOBOANTL
maremaruyeckne  npeobpasoBanms M pacu€rbl,  OUCHMBATL  PEATHCTHYHOCTH
NOAVYCHHOrO 3HAYeHWA (HU3NYECKON BEAMYMHBI M ONPEAC/ATH  Pa3MEPHOCTH
(PM3HYCCKOI BEMYMHBE, NOJYVHCHHON NPH PCIICHHN 3A/1a4M,;

pacno3uasarh NpodAEMBbI, KOTOPHIC MOKHO PEIUHTL NPH NOMOIM PM3NHEeCKHX
METO/I0B, H MPEUIAraTh OPUEHTHPOBOYHLIH COCOS PEelICHHA, B ONHCAHHH HCCAEA0BAHNA
pacno3HaBark  NPOBEPAEMOE  NPEANOJIOKEHHE  (MHNOTE3Y), HHTEPNPETHPOBATHL
NOAYHEHHBIH pe3yabTar;

MPOBOAUTL ONBITH N0 HaOMOACHNIO (QU3MHECKUX sBACHHA Win  (PU3HYECKHX
cBOHCTB Te (Andhy3us, TCNIOBOC PACUIMPEHHE TA308B, SBICHHEC HHEPIHH, H3MCHCHHE
CKOPOCTH MPH B3aUMOACHCTBHM Tej, Mepeaaya JaBIaCHHA KHAKOCTBIO M rasoM,
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NPOABACHHUE JCHCTBUA aTMOCHEPHOIO JARICHHA, ACHCTBHC NMPOCTLIX MEXaHH3IMOB):
(hOpMVIIHPOBATL NPEANONOKEHHE (IHNOTE3Y) O BOIMOKHBIX pe3yabTarax HabmoaeHmii,
CaAMOCTOATE/ILHO COOMPaTh VCTAHOBKY H3 H30bTOuHOro Habopa o0OpyAOBaHWA M
(GOPMYIHPOBATL BBIBOJIbI;

MPOBOANTL MPAMBIE H KOCBEHHBIC HIMCPEHHA (H3NYCCKHX BeIMYMH (pPacCcTOAHME,
NPOMEKYTOK BPEMEHH, Macca Tela, 00bEM Teaa, CHiia, TeMneparypa, TUIOTHOCTh
AHIKOCTH M TBEPAOrO Tesia, CHIA TPEHHA CKOIBLKCHHA. JaBJICHHE BO3ayXa,
BBITAIKHBAIOLAA CHAA, ACHCTBYIONIAA HA NOrPYKEHHOE B JKHAKOCTE TEJ0, KO3 duimneHt
NONE3HOIO ACHCTBHA MNPOCTHIX MEXAHHM3MOB) € HCNOIL30OBAHHEM AHANOIOBBIX M
undposbix  npubopor, obocHosbiBaTL BHIOOP MeTOAAa M3MEpeHHsA, (PUKCHPOBATEH
nokazauus  npubOpoB, HAXOAMTH 3HAMCHUE MIMEPACMOH BEAMYMHBL C  MOMOLUBIO
VCPCIHCHUA PE3VILTATOR CEPHU HIMEPCHHIT M OLICHHUBATYL NMONPECUIHOCTL H3MEPCHHMIT,

MPOBOJAHTL  HECAOWHbLIC IKCICPHMEHTANbHBLIC HCCACAOBAHHA  3aBMCHMOCTEH
(PH3HYECKHX BEHYHH (3aBHCHMOCTH MYTH PABHOMEPHO ABHAVILCTOCS Tejla OT BPEMEHH
JIBH/KCHHA TC/IA, CHJIBE TPCHHA CKOJILIKCHHA OT CHIIBI HOPMATLHOIO JIARICHHA, Ka4eCcTRa
o0paloTKH NOBEPXHOCTEH Tel M HE3ABHCHMOCTH CHJIBI TPEHHA OT MJOLIAIH
COTIPHKOCHOBEHHA TE, CHJIbI YIIPYTrOCTH OT YUIHHEHHSA MPYKHHBI, BBITAIKHBAKOMIEH
Cibl 0T O0OBEMA MOrpyKEHHON YacTH Te€1a M OT IUIOTHOCTH AKHAKOCTH, €&
HE3aBHCHMOCTH OT IJIOTHOCTH TE/A, OT IYOHHBI, HA KOTOPYK) NOrPY/KEHO TEJI0, YCA0BHI
MAABAHKS TEJI, YCIOBHH PaBHOBECHS pbldara u ONOKOB). COBMECTHO € YUMTEIEM
dopMyMpoBaTL 3a4a4y M FHNOTE3Y MCCACAOBAHMA, CAMOCTOATEALHO NIAHMPOBATH
HCCJICNIOBAHMHE,  CAMOCTOATENBHO  COOMparb  IKCNEPHMEHTANBHYVIO  VCTAHOBKY
C HCINOJIB30BAHHEM MHCTPYKUMHK, NPEACTARIATEL NONYUCHHBIC 3ABHCHMOCTH (PHIHICCKNX
BEJMUMH B BHAC Tabauu M rpaMKoB, OUEHMBATH NOrPEUIHOCTH, JCNATh BBHIBOJIbI
N0 pe3yabTaraMm HCC/IeI0BAHHA,

codntonars npasuaa Texuukn GesonacHoro Tpyaa npu padore ¢ saboparopHbiv
00Opya0BAHHEM

VKa3elBaTh NPHHINILL JeiicTBus npuOOpPOB M TEXHHYECKHX YCTPONHCTB: BECH,
TEPMOMCTP, AMHAMOMETP, COODIIAIOUIMECR COCYbl, DapoMeTp, puiYar, NOABHKHLIA 1
HENMOABHKHEI GJI0K, HAKIOHHAA TUIOCKOCTh,

XAPaKTePH30BaTh NPHHIMNLL  JCHCTBHS  M3VUCHHBIX NPHOOPOB, TEXHHYECCKHX
VCTPONCTB M TEXHONOMHYECKHX MPOLIECCOB ¢ ONOPOil HA MX ONUCaHUs (B TOM YMCae:
NOAWHNHAKH, VCTPOHCTBO BOAOMPOBOAA, rHApaBIHveckuil npecc, cHdoH, MaHOMETp,
BRICOTOMED, MOPUIHEBOH HACOC, APCOMETP), HCNOJIL3YH 3HAHMS O CBOACTBAX (PHUIMUCCKUX
ABICHUI N HEOOXOAMMBIE (PHINYECKHE 3AKOHBI H 3AKOHOMEPHOCTH;

HCMOAB30BATE CXEMBI M CXEMATHYHBIC PHCYHKH M3YYEHHBIX TEXHHYECKHX
YCTPOHCTB, HIMEPHTENLHBIX NMPHOOPOB M TEXHOJNOIHYECKHX MPOLECCOB MPH PeICHHH
V4eOHO-NPaKTHYECKHX 3a/1a4;

MPHBOANTE TNPHMEPBl (HAXOAHTE HH(POPMALMIO O NpUMEpPax) NPaKTHYECKOro
HCNOIL30BAHUA  (PUIHMUYCCKUX 3HAHMI B NOBCCAHCBHON KM3HM Juis  oDCcneyeHus
OezonacHocTH npn  oOpawieHun ¢ npubopaMu M TEXHHYECKMMH  YCTPOICTBAMM,
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COXPAHCHHA 310POBLS W COOMOACHHA HOPM IKOJIOTHYCCKONO NOBEJACHHSA B OKPYIKAOIICH
cpene;

OCYMIECTBAATL  OTOOP MCTOYHMKOB HH(OpPMAUHH  (PU3HUECKOr0  COACPKAHHA
B Murepuere, camocTosTeabHo GOPMYAHPYA NOHCKOBbIH 3a1POC, HA OCHOBE MMEIONIMXCH
IHAHMIA ¥ NYTEM CPABHEHHS PATHYHBIX UCTOYHHKOB BBUICIATH HHpOPMALIMIO, KOTOPas
AB/IACTCA MPOTHBOPEUHBOH HIIH MOXKET ObITh HEJOCTOBEPHOI;

HCNOAB30BATL  NPH  BBINOAHECHHH  VHEOHBIX  3a0aHMii  HAYHHO-NONYJAPHYIO
JMTEPATYPY  (PH3HYECKOr0 COACPKAaHHA, CNPABOMHBIC MATEPHAIBL, PECYPChl CETH
Mureprer, BIaACTL  NPHEMAMH  KOHCNEKTHPOBAHMA  TEKCTa, npeodpazoBaHus
nuopMaunn 13 0AHOM IHAKOBOH CHCTEMBI B IPYTVIO;

CO3/aBarh COOCTBEHHBIC KPATKHE NHUCHMEHHBIC M VCTHBIC COODUIEHHA HA OCHOBE
2-3 ucrouHuKOB MHpOpMALMK (PHIHYCCKOTO COACPKAHHA, B TOM uMcie nyOuH4HO
Aenarh Kparkue CooOLIeHHs O pe3yabTatax MPOeKTOB HAM Y4eOHBIX MCCICA0BaHMIA,
NPH 3TOM FPAMOTHO HCMOL30BaTh H3VHECHHBI NOHATHIIHBI annapar Kypca ¢u3uks,
CONPOBOKAATE BLICTYIUICHHE NPE3CHTALNCH;

MPH BLIMOJHEHHH YHEOHBIX MPOCKTOB H HCCJICA0BAHMI pacnpeaeaTh 00A3aHHOCTH
B FPYNNE B COOTBETCTBHM € MOCTABICHHBIMH 3a1a4aMH, CJIEAHTD 34 BHINOJIIHEHHEM NJ1aHa
ACHCTBHIT, @ICKBATHO OUCHMBATL COOCTBCHHBIT BKNAA B JCATEALHOCTH [PVINLL,
BBICTPAHBATh KOMMYHHKATHBHOE B3aHMO/CHCTRHE, YHHTHIBAA MHEHNE OKPYKAOILNX.

K xonuy obyucnuns B 8 Kaacce npeiMeTHbie pe3yibTarbt Ha yrayOieHHOM YpoBHe
JOJKHBE OTPOKATH CHOPMHPOBAHHOCTL Y ODVHAKOLINXCA YMEHHI:

MCIIONB3OBATH MOHATHA (MACCA W PASMEPBI MOJICKYJL, TEIIOBOE IBUAKCHHE ATOMOB M
MOJIEKYJl, ArperaTHnie COCTOAHMA BEUICCTBA, KPUCTALTMHMECKHE M amopdubie Tena,
HACHILICHHBI W HEHACBHIICHHBIA 1ap, Cnocodbl H3MEHEHHA BHYTPEHHEH IHEPrum,
WIEMEHTAPHBIH ICKTPHYUCCKHI 3apsiil, NMPOBOAHMKH, NMOJYIPOBOAHHKH, AMMIEKTPHKH,
HCTOYHHKH NMOCTOAHHOTO TOKA, YIEKTPHYECKOE H MArHHTHOE NO4, ONTHYECKads CHCTEMA)
H CHMBOIHYECKHH A3bIK PH3HKH NpH petueHnn y4eOHbIX U NPAKTHYSCKHX 3a1a4;

YBCPCHHO  pazinvars  ABJCHUA (TCNAOBOC PaciiMpeHHe (CKarue), TenaoBoe
PABHOBECHE, TMOBEPXHOCTHOC HATHKCHHE, CMAYIMBAHHE, KalW/ULPHLIC ABJICHMS,
HCHIAPEHNE,  KOHJICHCALMS,  (UIABJICHME,  KPHCTAUIM3AUMSA,  KHICHME,  CnocoObl
Terionepeaayn  (TErIONPoOBOAHOCTh, KOHBEKIMA, HAIYHCHHE), TEIJIOBLIC TOTEPH,
MEKTPH3AINA TEJN, B3aHMOJCHCTBHE 3aPAI0B, ACHCTBHA MEKTPHUECKOr0 TOKA, KOPOTKOE
3AMBIKAHMEC, B3AUMOJICHCTBHC MArHMTOB, JACHCTBHC MArHHTHOIO MOJA HA NMPOBOJAHMK
C TOKOM) MO ONUCAHMIO MX XAPAKTEPHBIX CBONCTE H HA OCHOBE OIBITOB,
AEMOHCTPHPYIOUINX JaHHOE (PH3HUECKOE ABJICHHE,

Pacro3HaBaTh NPOARICHHE H3YHCHHBIX (PHIHHECKHX SBICHUH B OKPYAKAIOUIEM MUpE
(B TOM yHCAe (PHIHUECKHUE ABICHHA B NPHPOJE: MOBEPXHOCTHLIC H KANMIAPHLIC ABICHHA
B IPHPOAE, KPHCTALTE B IPHPOJE, nanyuenne ColHua, 3aMep3anne BOA0EMOB, MOPCKHE
Opu3nl, 0OPA30BAHNE POCH], TYMAHA, MHCA, CHEra, MICKTPUYCCKHE SRiIeHHs B armochepe,
WICKTPUHECTBO JKHUBBIX OPraHH3IMOB, MArHWTHOE noae 3eman, aApeid nomocos, poib
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MArHHTHOIO NOJR JUIA JKH3HKH HA 3eMIC, NOIAPHOEC CHAHME), NTPH ITOM NEPECBOANTE
NPaKTHYECKYI0 3a1a4y B y4eOHYIO, BBUICAATL CYLIECTBEHHBLIC CBONCTBA (IPH3HAKH)
(pr3HIECKIX ABICHNMIT,

ONUCHIBATE  HM3YYCHHBIC CBOHCTBA TN W (PM3NYUCCKHE ABICHNUSA, HCHOIL3YS
(bu3nyeckHe BEIMYMHBL (TEMMEpaTypa, BHVTPCHHAS JHEPruA, KOJIHYCCTBO TEIUIOTHI,
pabota rasza, yaeabHas TEMJIOEMKOCTh BELIECTBA, VCAbHAA TEMIOTa [UIABICHHA,
vieIbHAA TenaoTa napoodpasoBaHMA, VAQILHAA TENJA0TA CropaHus  TOMIMBA,
KO(PHIHEHT NONe3HOro ACiHCTBAR TEMIOBOH MAlIMHBIL, OTHOCHTEILHAA RIAKHOCTD
BOZAYXA, WICKTPHYECKHIT  3apaja, CHaa  TOKA, IEKTPHUCCKOE  HANPIKEHHE,
conporusaeHne nposoannka, IJ1C B uenu noCToOsHHONO TOKA, WICKTPHYCCKOE VALILHOE
CONPOTHRJICHHE BELIECTBA, PadoTa U MOLIHOCTS YICKTPHYECKOrO TOKA), NPH ONHCaHHK
NPABHIBHO TPAKTOBATH PHUIHYCCKHI CMBICA HCIOIBL3YEMBIX BEJIHYHH, MX 0003HAYCHNSA 1
CAMHMILL  (PUIMYMECKHX  BEAHYMH, HAXoAWTb (OpPMYZbL, CBA3LIBAIOIINE JIAHHYIO
(PU3HYECKYIO BEAHYHHY € APVIAMH  BEIHYHHAMH, CTPOHTH rpaduKH H3YHEHHBIX
FABUCHMOCTEH (PHINYCCKUX BEJIHYMH,

XapakTepH3oBaTh CBONCTBA Tesl, (PM3MYECKHE ABICHHA M MPOLECCHI, MCMOIbL3YA
OCHOBHBIE TONOKEHHA MONEKYISPHO-KHHETHYECKOH TEOPHH CTPOCHHA BEHICCTRA,
VPABHEHHE TEIIOBOr0 0ananca, 3aKOH COXPAHCHHA WICKTPHUECKOrO 3apaja, 3aKkoH
Kynona, npuHUNN CYyNEpno3HLIMKN IEKTPUYECKHX nojeil, 3akoH OMa Ui yuacTka LenH,
npasuna Kupxroda, sakon Oma i noasoil uenw, 3akon Lxoyas-Jlenna, 3akow
COXPAHECHHA IHEPIUM, NPH ITOM pavInyaTh CAOBECHVIO (OPMVIHMPOBKY 3aKOHA M €ro
MaTEeMaTHYECKOE BbIPAKEHHE,

CTPOMTH NPOCTHIC (PUIHYCCKHE MOACIN PEAILHBIX O0BEKTOB, NPOLECCOB W ABNCHMI,
BBUICJIATE MPH ITOM CVIICCTBEHHBIC W BTOPOCTENCHHBLIC CBONHCTBA O0LEKTOB, NPOLELCCOB,
ARIEHHI, MPHMEHATL PU3HYECKHE MOACTH U8 OOBACHEHHA (PHINYECKUX NMPOLIECCOB
peumieHus yueOHBIX 3a1ay,

OOBACHATL (PH3HYESCKNE ABICHHA, MPOUECCHI M CBOHCTBA TEN, B TOM YHCIE M
B KOHTEKCTE CHTVAUMil [paKTHKO-OPHEHTHPOBAHHOIO Xapakrepa, M pewars
KAYCCTBCHHBIC 3a/1a4M, B TOM YNCAC TPEOVIOUINE YHCICHHOIO OUCHHBAHMA XaPAKTCPHBIX
3HAYCHUI (PUINYECKHX BEIMYHH, NPH ITOM BLIOHPATh AJCKBATHYIO (PHIHHECKYIO MOAED,
BLIARIIATL NPHUNHHO-CACACTBCHHBIC CBA3H W BBICTPAMBATE JIOMMYCCKYIO  LCNOYKY
PacCyKACHMI ¢ ONOPOH HA M3YHCHHBIC CBONCTBA (PM3MUCCKNX ABACHMI, (PH3MUCCKHEe
JAKOHBI, 3AKOHOMEPHOCTH H MOJIE/H;

VBEPEHHO PeLIaTh PacHErubIC 3a1a4m (€ onopoii Ha 2-3 ypasHCHH ) 110 H3VHACMBIM
TemMaMm Kypea pu3nkn, BuiOnpas aaekBaTHyio PUINUECKVIO MO, ¢ HCNONB30BAHUEM
JAKOHOB M (POPMY, CBA3BIBAIOIMX (PHIHUECKNE BEAMYMHBL, 3aMHCBIBATL KpaTkoe
VCIIOBHE W PasBEPHYTOE PEIICHUE 3a1a4H, BLIABIATE HEAOCTAIOLIME WIH HIOBITOUMHBIE
AaHHbIe, 00OCHOBBIBATL BHIOOP METOJA PElICHHS 3akavyd, HCNOIbL30BATH CIPABOYHBIC
AAHHBIE, MPHMEHATE METOAL AHANM3A pasMepHOCTEl, HCNoAL30BaTh rpaduueckune
MCTOA PCUICHHS 3a/1a4, NPOBOJMTL MATCMATHHMCCKHE NpeodpasoBaHns M pacuérsl,
OUCHHBATL  PEATNCTHHHOCTHL  MOJAYHECHHONO  3HAYCHMS  (PU3INYECKON  BEIMYMHBI
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M ONPEACAaTh PAsSMEPHOCTL  (PUBHYCCKON BCAMYMHBLL, MNOJYYCHHOR NPH  PEUICHUM
Fas1aun;

pacno3HaBare NPOOAEMBl, KOTOPHIE MOKHO PEWHTH NPH NOMOUIH (PH3HYECKHX
MCTOI0B, M NPEUIATATE OPHEHTHPOBOYHBI CIIOCOD PEIICHHA, B ONHCAHUN HCCACAOBAHUS
pacrnosHapare  NPOBEPAEMOC  NPEANOJIOKEHHEe  (rHNOTe3y),  HHTECPNPETHPOBATH
NOJYYEHHBIH pe3yIbTar,

MPOBOANTEL ONBITHI N0 HAOMOACHNIO PHINHSCKHX ABICHUI HIIH (PU3HYECKHX CBOHCTB
TN (KanwUIspHbIE ABJICHHA, 3aBHCHMOCTL JIARICHHA BO3AyXa OT €ro odeéma W
TEMMEPATYPLI, CKOPOCTH NPOLECCA OCTHIBAHMA (HAIPEBAHMA) NMPH H3JVUICHHM OT UBCTA
HATYHAIOLICH (NOrIOIAIONICH ) MOBEPXHOCTH, CKOPOCTL HCTIAPCHHA BOLI OT TCMICPATYPHI
AKHAKOCTH M IIOMAMM €& MOBEPXHOCTH, MICKTPH3aUMA TeJl M B3aUMOJeiicTBHe
WICKTPHUYCCKHX  3APALOB,  B3aMMOICHCTBHC TNOCTOAHHBLIX  MArHWTOB, BH3YAIH3AIMA
MArHHTHBIX MOEH NOCTOAHHBIX MArHWTOBR, JCHCTBHA MArHHTHOrO MOJA HA NMPOBOIHWK
C TOKOM. CBOKMCTBA WICKTPOMar#HuTa, CBOHCTBA 3IEKTPOABHIATENA MOCTOAHHOIO TOKA).
(GOpMYIMPOBATE NPOBEPACMOC NPETOIMKEHHE (IMIOTE3Y) O BOMOKHBIX Pe3y/IbTarax
HaOMOACHMH, CAMOCTOATEIBHO  COOMpaTL  VCTAHOBKY M3 m30bIToMHOro  Habopa
00OpYA0BAHHA, ONUCHIBATE XO/1 ONBITA W (POPMYIIHPOBATL BEIBO/BI,

MPOBOANTE NPAMBIC H KOCBEHHBIE N3MEPEHUS (PU3NUCCKUX BEJIMUMH (Temneparypa,
OTHOCHTEJIbHAS BIXKHOCTL BOZAYXA, CHIA TOKA, HANPSKEHHE, VIAEIbHAA TEIUIOEMKOCTD
BELICCTBA, CONPOTHRICHHE NMPOBOAHMKA, padoTa M MOMHOCTL WIEKTPHUECKOrO TOKA)
¢ MCNONB30BAHMEM AHAIONOBLIX W UH(POBLIX NPHOOPOB, 0DOCHOBLIBATL BLIOOP METONA
H3MEpPEHNA, (PHKCHPOBATE MOKA3aHWA MPHOOPOB, HAXOAHTL 3HAYEHHE H3IMEpAEMOi
BCAMUMHLL € NOMOIUBLIO YCPC/HCHHUA PE3VILTATOB CEPHH M3MEPEHMI M OUCHMBATHL
NOrPEIHOCTL HIMEPEHNIA,

MPOBOANTL  IKCIACPHMEHTAIbHBIE HCCACAOBAHHA  3aBUCHMOCTEH  (Pr3nyeckux
BEJIMYMH  (3ABHCHMOCTL JARJICHHS BO3AyXa OT €ro o0béma M HarpeBanms win
OXJIKICHHA, MCCNCAOBAHHE ABICHUA TEeniooOMEHA NMPH CMELIHBAHHM XONOAHON M
ropaveil BOJAbL, 3aBHCHMOCTH COMPOTHRACHHA NPOBOJAHMKA OT €ro JUIHHBL, TUIOWAIH
NONEPEUHONO CEUCHMS M VACALHOIO CONPOTHRICHHS BCINECTBA NMPOBOAHNKA, CHIILI TOKA,
NPOTEKAIOINETD YEPe3 MPOBOAHMK, OT HANPAKEHHS HA NPOBOJHMKE, MCCICAOBAHNE
NOCAC/IOBATC/IBHOIO M NAPANICABHOIO  COCJMHCHHI  NPOBOAHMKOB).  COBMECTHO
¢ yuurTeaem (GopMyaMpOBaTH 3adauy M THNOTE3y HCCICAOBAHHA., CAMOCTOATEILHO
MJAHWPOBATL  HCC/ICAOBAHHE, CAMOCTOATENBHO  COOMpaTh  IKCHEPHMEHTATLHVIO
VCTAHOBKY € MCNOIL3OBAHUCM MHCTPYKIMM, NPCACTABIATL NOIYYCHHBLIC 3aBUCHMOCTH
(puznuecknx BeanduH B BHAC Tabauil M rpaduKoB, OUCHUBATL NOTPELIHOCTH, ACIAThH
BBIBOZBI 110 PE3V/ILTATAM HCC/ICAOBAHMS,

cobmonare npasuna  OezonacHoro Tpyaa npu  padore ¢ nadoparopHbiM
obopya0BaHHEM

XApaKkTepH30BaTh TNPHHLMNBL JCHCTBHA  H3VYEHHBIX NPHOOPOB, TEXHHYECKHX
VCTPOHCTB 1 TEXHOJOIHYCCKHX [POLECCOB C ONOPOit HA MX ONUCAHMR (B TOM 4YHCIC:
CHCTEMA OTOIUICHHA JOMOB, FMTPOMETP, NMapoBas TYPOMHA, aMmMIepMeTp, BOALTMETP,
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CHETHHK WICKTPHYCCKON IMEPIrHu, MEKTPOOCBETHTEALHLIC NPUOOPLI, HArPEBATCILHLIC
ACKTPONPUOOPLI (MPUMEPHI), MPEAOXPAHHTEIH W HX NPHMEHEHHE B ObITY M TEXHHKE,
NPHMEHEHHE  NOCTOAHHBIX  MArHUTOB,  WICKTPOMArHHTOB,  IEKTPOABHrarTe/b
NOCTOAHHOIO  TOKA), MCNOAL3YA 3HAHKUA O CBOMCTBAX (PUIMYCCKHX  ABICHMIA,
HeoOXOaHMBbIe (PU3HYECKHE JAKOHBI H 3AKOHOMEPHOCTH,

Pacno3HaBaTh MPOCTHIE TEXHHYECKHE VCTPOHCTBA M H3MEPHTEIbHBIE NPHOOPEI
110 CXEMaM H CXEMATHYHBIM PHCYHKaM (KHAKOCTHBI TEPMOMETP, TEPMOC, NCHXPOMETP,
THrPOMETP, JABHraTe/lb BHYTPEHHErO CrOpaHUA, WIEKTPOCKOMN, PeocTar), COCTABAAThH
CXEMBl VICKTPHYECKHX LENell ¢ NOCAS0BATENLHBIM 1 NAPALIEABHBIM COCAHHCHHEM
WICMEHTOB, PadIHuas VCIOBHLIC ODO3HAUCHHMA IICMCHTOB WICKTPHYCCKHX  UCNCH,
HCTIIONIL30BATE CXEMbBl M CXEMATHYHBIE PHCYHKH H3YMEHHBIX TEXHHYECKHX YCTPONCTS,
M3MEPHTEIBHBIX NPHOOPOB M TEXHONOIHYCCKHX MPOLECCOB NpH peticHny  yuebho-
NPaKTHYECKHX 3a1a4,

MPHBOAHTL NPHUMEPBl (HAXOAHTH HHMOPMALHIO O NpHMEpax) NPaKTHHECKOro
HCTIOIB30BAHMA  (PH3HYCCKMX  3HAHMIA B NOBCCAHCBHONH KM3HM juis  00ecneueHns
OezonacHocTH npu  odpameHny ¢ npudopaMH M TEXHHYECKHMH  YCTPOICTBAMM,
COXPAHEHHA 310POBLA W COOIIOACHHA HOPM IKOJIONHYECKOr0 NOBEACHNUA B OKPYKaKOLIEH
cpene,

OCYUIECTBAATL NOHCK MH(pOpMaumn (u3nyeckoro coaepxanns B HuTepuere,
CAMOCTOSTEILHO (POPMYAHPYH NOHCKOBBLIA 3aNpoc, HA OCHOBE MMCIOMIMXCS 3HAHMI ¢
CPABHCHNSA JONOJHHTEALHBIX HCTOYHMKOB BBLICIATH MHPOPMALIIO, KOTOPAas SABIACTCA
NPOTHBOPEYHBOMH HJIM MOXKET ObITH HEJOCTOBEPHOIA;

HCHONB30BATE  NPH  BBINOJAHCHUK  YYEOHBIX  3a0aHMil  HAYYHO-NONYJIAPHYIO
AMTEpaTYpy  (PHIHYECKOr0 COACpIKaHus, CHIPABOYHBLIE MATEPHAILI, PECYPChl CCTH
Murepher, Bragers npUEMAMH  KOHCMICKTHPOBAHMA  TEKCTa, npeobpa3oBaHns
HHpopMaMK W3 OAHOH 3HAKOBOI CHCTEMBI B APYIVIO;

co3aaBarth COOCTBEHHBIC NMHCHMEHHBIC M KPATKHE VCTHbIE cooOuieHus, oboduas

HHOPMALMIO N3 HECKOILKHX MCTOMHHKOB (PM3HUECKOrD COACPKAHHA, B TOM YHCIE
NyOAMYHO  NPCACTABANTL  PE3VJLTATH  NPOCKTHOH  MaM  MCCICAOBATCILCKOMN
ACATELHOCTH, TPH ITOM IPAMOTHO MCMONB30BATH M3YYCHHLIH NOHATHHHLI annapar
Kypea (PU3MKH, CONPOBOAKAATE BBICTVIICHHC NPE3CHTALMCIH,
MPH  BLINOJAHCHMH VHEOHBIX MPOCKTOB M HCCaACAOBaHMil (PH3NYCCKNX MPOUeccoB
pacnpenenaTs 00A3aHHOCTH B IPYNNE B COOTBETCTBHH C MOCTARICHHBIMM 3ajavamu,
C/ACANTL 34 BBINOJIHCHUEM IUlaHa JACHCTBHI M KOPPEKTHPOBATL €rO, AJACKBATHO
oucHHBarh  COOCTBEHHBI  BKIaA B JICATEABHOCTH  IPYNNBIL,  BBICTPAHBATEH
KOMMYHHKATHBHOE B3aHMOACHCTBHE, IPOARIAA NOTOBHOCTL Pa3pelarh KOH(PAHKTLL

K xoHuy oOyueHHsa B 9 Kiacce NpeaMETHBIC PE3V/IbTaThl HA VITIYOJICHHOM YPOBHE
AOJKHBL OTpaKaTh CHOPMHUPOBAHHOCTL Y ODYHAKOUIHXCH YMEHHIT:

HCIOAB30BATL NOHATHSA (CHCTEMAa OTCUETa, OTHOCHTCIILHOCTL MEXAHHMUYCCKONO
JIBHIKCHHA, HECBCCOMOCTL M MEPETPY3KH, HEHTP TAKECTH, MCXAHUYCCKHE BOJIHBI, 3BYK,
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HHPPASBYK M VALTPA3BYK, VICKTPOMAIHMTHBIC BOJIHbLI, PEHTICHOBCKOC H3IYUCHHE,
WIKAIA MEKTPOMArHHTHBIX BOJIH, HCTOYHHKH CBETa, OUIM30PYKOCTH M JAATLHO30PKOCTD,
CNEKTPBI HCITYCKAHHA W NOraoueHus, asspa-, 6era- 1 ramMMma-u3nyueHus, H30TON.,
AJICPHAs M TEPMOICPHAS IHCPIETHKA) H CHMBOJIHYCCKHIT S3bIK (PU3NKH 1pH pelucHnn
v4eOHbIX M MPAKTHHECKNX 3a1a4;

VBEPEHHO Paz/inyaTh ABJICHHS (PABHOMEPHOE M HEPABHOMEPHOE NMPAMOIMHEIHOE
ABWKCHHE, PABHOYCKOPEHHOE NPAMOIHHEHHOE ABMIKEHHE, CBOOOIHOC MajCHHE Teu,
ABHKEHHE N0 OKPY)KHOCTH, B3aHMOACHCTBHE TEJ, PABHOBECHE MATEPHAILHONH TOUKH,
PEAKTHBHOE JIBHIKCHHE, HEBECOMOCTh, KONCOATENBHOE JBHAKEHHE (rapMOHHYECKHE,
JATYXQAIOUINE,  BBIHVKACHHBIC  KOeDaHu#A),  PE30HAHC,  BOJHOBOC  JIBHIKCHME
(pacnpocTpaseHie M OTPAKCHHE 3BYKA, MHTEepdepeHuns o Andpakuus BOMH),
NPAMOMHHCHHOC  PACHIPOCTPAHCHNE, OTPOKEHHE M NPEIOMICHHE CBETA, NOJAHOC
BHYTPEHHEE OTPAKECHHE CBETA, pasiokeHne Oe1oro ceeta B CHEKTP M CAOKEHHE
CMNEKTPATLHBLIX LBETOB, €CTECTBEHHAA PAIHOAKTHBHOCTL, BO3HHKHOBEHHE JHHEHYATOr0
CNEKTPa WANYHCHHA) MO ONMUCAHMIO MX XAPAKTCPHBLIX CBONHCTB M HA OCHOBC ONBITOB,
ACMOHCTPHPYIOUINX AaHHOE (PH3HUECKOE ABJICHHE,

pacno3AaBaTh NPOARICHHE H3YICHHBIX (PHINUECKHX SBICHUI B OKPYKAIOLIEM MUpPE
(B TOM YHCAE (PUIHUCCKHE ABNCHHUS B NPHPOJIEC: NPHIHBLL H OTIHBLI, JIBIKCHHUC NAaHET
ConHeuHOM CHCTEMBI, PEAKTHRBHOE JIBHKEHHE JKHBLIX OPraHH3MOB, BOCTIPHATHE 3BYKOB
AHBOTHBIMM, 3CMJICTPACEHME, CECACMMYECKHE BOJHLL, LYHAMM, 9XO0, HBETA TeN,
ONTHYECCKHE  AWICHMA B npupone, OHOIOrMYECKOe  JACHCTBMEC  BHIMMOIO,
VILTPAHONETOBOrO H PEHTIEHOBCKONO WIVMCHHIH, €CTECTBeHHBIH paiHoakTHBHBIH
(POH, KOCMHYECKHE JIVHH, PAAHOAKTHBHOC HITYUCHHE NPHPOAHBIX MHHEPAIOB JCHiCTBHE
PAIMOAKTHBHBIX  MUIYMCHHIT HA  OPraHM3M  YeIOBEKa), MPH  ITOM  NEPEBOANTD
NPAKTHYECKYO 3aaa4y B y4eOHVIO, BbUICAATH CYHICCTBEHHbIE CBONCTBA (NMPH3HAKH)
(pusnyeckux spaeuni;

ONMCBIBATE M3YHEHHbIC CBOHCTBA Ten W (PU3MUECKHE SABICHHA, MHCMONbL3YA
(pu3nYeCKHEe BENHYHHBLI (CPEIHAS H MIHOBEHHAA CKOPOCTH TENA MPH HEPABHOMEPHOM
ABHIKCHHM, YCKOPCHME, TMCPEMCHICHHE MPH  PABHOYCKOPEHHOM  NPAMOJIMHEAHOM
JABHIKCHHH, YITIOBasi CKOPOCTh, LEHTPOCTPEMHTEILHOE VCKOPEHHE, CHJIA TPEHHA, CHAA
VIIPYTOCTH, CHIA THKRCCTH, YCKOPEHHE CBODOAHOIO NAACHUA, BEC TCAA, LCHTP THKECTH
TBEPAOrO TEJA, MMIVILC TEIA, HMIVIILC CHIIbI, MOMEHT CHIIbI, MeXxannyeckas pabora u
MOILHOCTb, MOTEHIMANBHAN JHEPruA Teia, MOAHATOrO HAA NOBEPXHOCTBIO 3EMJIH,
NOTCHUHAILHAS  JHCPIUS  CAKATON  NPYKMHLL,  KMHCTHUYCCKAS  JHCPIMS, NoJHas
MEXAHHYECKAs JHEPrHA, NMepHoa M Yactora KoaeGaHuil, nepHoa MaTeMaTHHyeckoro u
NPYKHHHONO MasTHHKOB, [UIMHA BOMHBLI, TPOMKOCTb 3BYK@ W BBICOTA TOHA, CKOPOCTH
CBETA, MOKA3aTeb MNPEJOMICHHS CPEdbl), NMPH ONMHUCAHHHM NPABWILHO TPaKTOBaTh
(hH3NYECKHIT CMBICIT HCNOIB3YEMBIX BEIHUHH, HX 0003HAYECHHA W AMHUIB (PHIHYECKHX
BEIHYHH, HAXOAHTHL (DOPMYJIBL, CBA3BIBAIOIIME JMAHHVIO (DH3HYUECKYIO BEIHYHHY
C JIPYIHMH BEIHYHHAMM, CTPOHTL rpadmKn M3YHCHHBIX 3aBHCHMOCTEH (PU3HUYCCKHX
BEJIHYMH,
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XAPAKTCPHIOBATL CBOHCTBA TE, (M3NUCCKHE ARICHUA M NPOUCCCH, MCTIOALIYVA
JAKOH COXPAHEHMA IHEPIrHH, 3aKOH BCEMHPHOIO TATOTCHHA, NMPHHIAN CYNEPNO3ZHINHNA
CHJI, NPHHUMN OTHOCHTENLHOCTH [‘anmnes, 3akoHbl HblOTOHA, 3aKOH COXPAHEHHS
HMIYILCA, TCOPEMY O KHHCTHYCCKOH IHeprun, 3akon I'yka, 3akon Bepuyiuin, 3akomsi
OTP@KEHUA W MPEJIOMIACHHS CBeTa, (POPMYIY TOHKOA JIHMH3BL, NIAHCTAPHVIO MOCTbL
aroMa. HYKJIOHHYI0 MOJETb arTOMHOrO #Apa, 3aKOHBI COXPaHEHHA 3apsaioBOr0 M
MAcCOBOIO HHCEA PN RACPHBLIX PeAKIMAX, NPH ITOM Pazivyarh CJIOBECHYIO
(hOPMYIIHPOBKY 3aKOHA H €r0 MareMaTH4ecKoe BhIPAKEHHE,

CTPOHTL  (DH3HYECKHE MOJCHH PEAILHBIX OOBLEKTOB, NPOUECCOB M ABICHHI,
BBUIC/IATE MPH 9TOM CYIICCTBEHHBIC H BTOPOCTENCHHBIC CBONMCTBA 0OBEKTOB, NPOLECCOR,
ABJICHUH, NPUMEHATE (PH3HUYECKHE MOACHH U1 OOBACHEHHA (PHIHUECKHX NPOLECCOB M
pemenns vaeOHsIX 3a1a4;

OOBLACHATL (PU3INYECKHE ABICHHA, MPOLECCHl M CBOHCTBA TeA, B TOM HHCIE
B KOHTEKCTE CHTVaUHil MpakTHKO-OPHEHTHPOBAHHOIO XapakTepa, M pewarb
KAYCCTBCHHBIC 3A/1a41, B TOM YUC/IC TPEOYIOUIME YHCICHHOIO OUCHUBAHNA XAPAKTCPHBIX
JHAYCHWH (PHINUESCKHX BEIMYHH, MPH 3TOM BLIOHPATh AIEKBATHYHO (PHIMUECKYIO MOJIETL,
BBISBIATE NPHYHHHO-CCACTBECHHBIE CBA3M M BLICTPAMBATE JIOTHYECKYIO LENOYKY
paccyKACHH n3 2-3 Wwaros ¢ onopoi Ha H3YUEHHBIC CBOHCTBA (PHINYECKUX SBICHHI,
(hH3NYECKHE 3aKOHBI, 3AKOHOMEPHOCTH H MOJIEITH,

VBEPECHHO pelath PacuérTHbie 3aJaud 110 H3VYACMbIM  TEMaM Kypca (Pu3nku,
BLIONPas aneKkBaTHYIO (PH3NYECKYIO MOACIB, ¢ HCNOAL3OBAHHEM 3aKOHOB B (hopmy,
CBA3BIBAKOMWIAX (DH3HYECKHE BEIMMMHLL, 3aITHCLIBATE KPATKOE YCIOBHE M Pa3BEPHYTOE
PCIICHHE 3a1a4M, BBLIABAATH HEAOCTAIOMME WK M30LITOUHLIC AaHHbIC, 00OCHOBLIBATE
BLIOOP METOAA PEUICHHA 3anaqu, HCNOIL30BATL CHPABOYHBLIC NAHHLIC, NPUMEHATD
METO/Ibl AHANN3A PAa3MEPHOCTEH, HCNONL30BaTh rpaHYSCKHe METOAL! PELICHHA 3ana4,
MPOBOAMTH MATEMATHHYCCKHE NMPeodpasoBaHng W pacuérsl, OUCHHBATL PEATHCTHYHOCTh
NOJVYCHHOTO 3HA4YeHHA (HINYECKON BEIMYHHBI M ONPEACAATh  PasMEPHOCTh
(pu3HuecKON BENHUHHBL, MONYICHHOH MPH PelIeHHN 3a/1a41;

pacno3nasars NposACMEI, KOTOPHIC MOKHO PELIMTE NPH MOMOMH (PHIMUECCKNX
METO/IOB, M NPEUIATaTh OPHEHTHPOBOUHLIH CIIOCOD PEIICHHA, B OITHCAHHH HCCEI0BAHNS
PACNO3HABATE NPOBEPACMOC NPEANOIOKEHHE (FHNOTE3Y), OUCHHUBATL NPABHIBHOCTD
NOpAAKa MPOBEACHUA HCCIIC0BAHNA, MHTCPNPETHPOBATH MOJYHEHHBIH Pe3yaLTar,

MPOBOANTL ONBITHL MO HAOMOACHHIO (U3MYECKHX ABACHHI WM (H3NYECKHX
CBOMCTB TEA (M3y4CHNE BTOPOro 3aKoHa HeloTOHA, 3aK0HA COXPAHCHHUA JHECPI UM, 3aK0HA
COXPAHCHHMA MMTY/ILCA, ACHCTBHE 3aK0Ha BepHYIUIH H BOZHHKHOBEHHE NOABLEMHO# CHITbI
Kpbila, 3aBHCHMOCTL MepHoaa KonedaHwi NpyKHHHOrO MasTHHKAa OT Maccel rpysa
AKECTKOCTH  NPYAHMHBI M HE3ABHCHMOCTH  OT  aMIUIMTY/bl  MaibIX  Konedauuii,
NPAMOHHEHHOE PacnpoOCTPAHEHHE CBETa, paliokeHHe Oenoro ceera B CHEKTP,
H3YIEHHE CBOMCTB H300PAKEHHA B IUIOCKOM 3EPKAJIE H CBOHCTE H30DpaKEeHHA npeamera
B CODMpAIOICH /mn3e, HAOMIOACHHE CILIOIIHBIX M JIMHCHYATHIX CNCKTPOB HANYYCHHS )
(hopMyJIHPOBATH NMPOBEPAEMOE NPEANOIOKEHNE (MHNOTE3Y) O BOIMOXKHBIX PE3ybTarax
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HAOMOACHHHA,  CAMOCTOATEILHO  COOMpaTL  YCTAHOBKY M3 M30bTOuHOro nadopa
obopyaoBaHuA, ONMHCHIBATL X0 ONbITa W (POPMYIHPOBATEL BLIBOIbL:

MPOBOAUTL NPH HEOOXOAMMOCTH CEPHIO NPAMBIX H3IMEPEHHIH, ONpeienss cpeiHee
FHAYCHNE M3MCPACMON BEAMUMHLE H ONPEACHAA NOIPCIIHOCTL PE3YALTATOB NPAMBIX
H3MepeHnii, 000CHOBBIBATHL BHIOOP cnocoda namepeHus (H3mepuTensHoro npudopa).

MPOBOANTEL KOCBEHHBIE M3MEPEHHA (DH3IHUECKHX BEIMYHH (CPEAHAN CKOPOCTH M
VCKOPEHHE TeJIa NPH PaBHOYCKOPEHHOM JIBHIKEHHH, YCKOpPEeHHE CBOOOAHOTO MalCHUA,
KECTKOCTL NPYKHHBL, KOIPPHUIMEHT TPeHHA CKOMLKEHHA, MexaHwueckas pabora w
MOILHOCTB, 4aCTOTA M NEPHOA KONEOAHH MATEMATHYUECKOTO H NPYKHHHOIO MASTHHKOB,
(okyeHoe paccroanue CoOMpaloeH AMn3sl H ¢ ONTHYCCKAA CHJIA, PAIMOAKTHEBHBI
(hOH) € MCONIB30BAHHEM AHAIOTOBLIX W LMPPOBLIX NPUOOPOR. 0OOCHOBLIBATE BHIOOP
METOZIA  M3MCPCHMA,  IJIAHWPOBATL  M3MCPCHHMA,  CAMOCTOATEALHO  coDMparh
IKCACPHMEHTATLHYIO YCTAHOBKY, BbIYMCIATH 3HAYCHHE BRIMYMHBI H aHAIH3WPOBATDH
NOJYYCHHBIE PE3YJILTATHI, OLUECHHBAA MOrPELIHOCTL PE3VIILTATOB KOCBEHHBIX HIMEPSHUI,

NPOBOANTL  IKCHCPUMEHTANLHBIC  HCCACA0BAHNA  3ABUCHMOCTE  (PH3NYCCKHX
BEJIHYMH  (3aBHCHMOCTL MYTH OT BPEMEHH TIPH  PABHOYCKOPEHHOM  JIBHKCHHH
0e3 HavalbHON CKOPOCTH, 3aBHCHMOCTH CHJIBl TPEHHS CKOJIBKEHHA OT CHIIbI
HOPMAILHOIO JAarICHUS, neproaa koaebannii MareMarnyeckoro MasTHHKAa OT JUIHMHLL
HHTH, OMpPEAC/ICHHE VCKOPEHHA CBOOOAHONO NAICHHA, HCCACJOBAHHE H3MEHCHMS
BEJIMYHMHBI M HANPABJICHHA HHAYKIHMOHHOIO TOKA, 3aBUCHMOCTE YIJIa OTPAKCHHS CBETA
OT YIia NAJACHHA, YI1a NPeIOMICHHA OT YI/Id NaAeHHa CBETOBOrO Jy4a, HCCAeI0BaAHNE
TPEKOB. H3MEPEHHE IHEPrHH HACTHULI NO TOPMOZHOMY nyTH (no dororpadusm)):
COBMECTHO C  yunrenem (GOpMyIMpoBaTh 3a1a4y M FHNOTE3Y  MCCICI0BAHMA,
CAMOCTOATE/ILHO  TUTAHMPOBATL  MCC/ICAOBAHME,  CAMOCTOATENLHO  coOMpars
IKCICPHMEHTATLHYIO YCTAHOBKY, MPEACTARIATL MOTYYCHHBIE 3aBHCHMOCTH (PU3M4eCcKuX
BeIMYMH B BHAC Tabauil M rpaMKoOB, OUCHMBATL NOIPEIIHOCTH, ACIATH BLIBO/LI
NO pe3yabTaram HCCIeA0BaHHA:

cobaonare npasana  OezonacHoro Tpvaa npn  padore ¢ naboparopHbIM
0DOPYJIOBAHNHEM

XapakTepH3oBaTh TNPHHIMNLL  JCHCTBHS M3VICHHBIX MPHOOPOB, TEXHHYECKHX
VCTPORCTB M TEXHONOIHUCCKUX MPOLECCOB ¢ ONOPOH HA MX ONUCAHMA (B TOM YMCIC:
CIMAOMETP, AATHMKH NOAOKCHHA, PACCTOAHHA M YCKOPEHMA, PaKera, IXO0J0T, OUKH,
nepuckon, (horoannapar, MHKPOCKON, TEAECKOMN, ONTHYECKHE CBETOBO/IbI, CIIEKTPOCKOI,
A03uMETP, KaMepa BriabCoHa), HCNOAb3YA 3HAHUSA O CBOMCTBAX (PUIMYCCKUX ARICHHA 1
HEOOXOAMMBIC (PH3HYECKHE 3AKOHOMEPHOCTH, HMCNOIL30BATH CXEMbl M CXEMATHYHbLIC
PHCYHKH  M3YHEHHBIX TEXHHYECKMX YCTPOHCTB, H3IMEpPHUTENLHLIX TNpUOOpPOR M
TEXHOIOMMYMECKHX MPOLIECCOR NPH PEICHHH YHeOHO-NPAKTHYECKHX 3a/1a4, ONTHYECKHE
CXEMbl U MOCTPOCHHUA H300paKeHHil B IUIOCKOM 3epKane i coOHpaoniei auH3e;

MPHBOANTE TPAMEPLl (HAXOAHTE HH(POPMALMIO O NPHMEPax) NPaKTHYECKOro
HCNOIL30BAHKUA  (PHIMYCCKNX 3HAHMIH B NOBCCAHCBHON KM3HM Juis  oDecneueHus
OezonacHocTH npn  oOpawieHun ¢ npubopaMu M TEXHHYECKMMH  YCTPOICTBAMM,
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COXPAHCHHA 3/10POBLA W COOMOACHHA HOPM IKOJIOTHYCCKOIO NOBE/JACHHSA B OKPYIKAIOIICH
cpene:

OCYWIECTBAATL NOHCK HHpopMaumu gu3nueckoro coaepxanus B HHTCpHETE,
CaMOCTOATE/ILHO  QOPMYJIMPYS MONCKOBBLI  3aNpoc, HAXOANTL NYTH  ONPEACICHUS
AOCTOBEPHOCTH  MOAYYEHHOH HHMOPMALMM HA OCHOBE WMCIOUMMXCA 3HAHMR W
AOTIOTHHTENBHBIX HCTOYHHKOR,

HCNOAL30BATL NPH  BLIMOAHECHHH  YYEOHBIX  3a0aHuii  HAYHMHO-NONYJIAPHYIO
JMTEPATYPY  (PH3HYECKOr0 COACpKaHHA, CNPABOYHBIC MATEPHATBL, PECYPChl CETH
Uureprer, BIaacTe  NPHEMAMH  KOHCNEKTHPOBAHMA  TEKCTa, npeodpazoBaHus
nuopMatnm 13 0AHOM IHAKOBOH CHCTEMBI B IPYTVIO;

CO3/1aBaTh COOCTBEHHBLIC [HCHMCHHBIE M YCTHBIC COODWIEHHS HA OCHOBE
MHPOPMAIHH M3 HECKOJIIBKHX  HCTOMHUKOB (PU3NUECKOro coaepkanns, nyoamuno
NPEACTABNATH PE3YAbTATh NPOSKTHON HIIH HCCIIEA0BATEILCKON ACATEILHOCTH MPH ITOM
rpaMOTHO HCNOABL30BATH H3YYCHHBHT NOHATHIHBIA annapar W3y4aemoro pasjena
(DM3MKM M CONPOBOAAATL BBLICTYILICHHE nNpeseHTaumed ¢ yuyérom 0cobeHHoCTei
ayJINTOPHH CBEPCTHHKOB.

-
"~
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7 KJIACC

Haumenopanue
PasaenoB U TeM

= vaeOHOro npeamera

“Yacoe

No Kosmuecrso

[Tporpammuoe coaepkanne

OCHOBHBIC BHJIBI ACHTEILHOCTH 00 VHAIOIHXCS

Pasnen 1. @usnka n ee pois B NO3HAHNN OKPYKAIOLIET0 MUpPA

(PH3INIECKHX BETHYHH.
Mamepenne pusnuecknx
BEJIHYHH. DTATOHBI.
Dunveckue npudopbl.

Liena neneuus. Tlorpemnocts
uamepenuii. [pasmia
Oesonachoro Tpyaa npu pabore
¢ 1adoparopHbIM
000pYAOBAHHEM.
MesayHapoaHas cuerema

1.1 | ®u3uxa - Hayka 2 Du3NKa ~ HAYKA O PHPOJL. Buisisnenne pazananii Measty (PU3HYCCKHMM W
0 npupoe AsneHus npHPOILI (INCMEHTEI XHMHYCCKHMH APEBPALLICHHAMM,
COACPAKAHNS, BRIIOHAIONINE Pacnoznasanne HIHYECKHX SBJICHMITL,
MEKTIPE/IMETHBIC CBA3H ). MEXAHHYECKUX, TEIIOBBIX, MIEKTPHUCCKHX,
DH3MUECKHE ABICHHA: MArtuTHBIX H CBETOBBIX.
MEXAHHYECKHE, TEIJIOBBIE, HaGmoaenne n onucanne Gpuntieckux
WICKTPHUECKHE, MATHHTHBIE, ABJICHN
CBETOBbIE, 3BYKOBBIE
1.2 | dusnueckue ! DHINUECKHE BEIMYHHBL OnpeaeneHne UeHsl JCIEHNS IIKAbI
BE/THYHHbI Paamepuocts. EanHnLbl H3MEPHTE/ILHOrO npHdopa.

Hamepenne mHeiiHbIX pa3Mepos Te |
MPOMEKVTKOB BPEMEHH,

OnpeaeneHne norpemHocT! NpH NpaMbIX
HIMEPEHHAX.

Hamepenne 00beMa MHAKOCTH B TBEPAOTO
Tena.

HaMepenne miomanm ¢ noMombio najieTsu.

Hi3mepenne Temneparypnt pH noMoum
AHIKOCTHOIO TEPMOMETPA M AaTUHKA

TEMIICPATYPb.
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eaunutl. [TepeBoa BHECHCTEMHBIX
eanHnIl B eanniel CH

Hamepenne ppemenn.

Onpezenesne pasMepoB MaIbIX T METOIOM
PAIOB,

Buinoamenne TBOpHeckux 3ajannii no nomcky
cnocoboB HIMEPEHUS HEKOTOPBIX Pr3nueckux
XAPAKTCPHCTHK, HANPHMED, PA3MEPOB MANBLIX
00BEKTOB (BONOC, NPOBOJIOKA), VAAIEHHBIX
00BEKTOB, OONBIIMX PACCTOAHHI, MAIBIX
NPOMEAKYTKOB BpeMeHn, O0cyKAeHHE
npeAnaraeéMeIX cnocobos

1.3,

Ecrecrsenno-
HAYYHBIA METOJL
NO3HAHMA

Kak m3uka n apyrue
CCTECTBCHHBIC HAVKN M3YHAKOT
npupoay. EcrecTBeHno-HayuHbii
METO/L NO3HAHNS:, HA0MOACHNE,
NOCTAHOBKA HAYYHOrO BONpOCa,
BbIJIBHIKCHHE IHNOTES,
IKCHCPHMEHT 110 NPOBEPKE
rnoTe3, 00LACHEHHE
HAOM01aEMOro ARICHHS,
Onucanne Pu3nyuecknx aBieHmil
C NMOMOILBLI MOAENCH

BoiasuaeHne runores, O0bICHAIOUNX NPOCThIe
ABJICHUA, HATIPHMED:

~ IOYEMY OCTAHAR/IMBACTCH JIBHIKYIICCCH

N0 FOPH3OHTANLHON NOBEPXHOCTH TEJO,

~ MOYEMY B KAPKYIO NOrojy B CBETI0H 0AeK e
MPOXJIAAHEI, 4eM B TEMHOI.

BhisuAeHHE HiCH 0 cnocodax npoBepkH
rHnoTes.

[Tposeienne Heeaea0BaHus 1Mo NpoBepKe
KaKo#-1m00 runoTesbi, HANPHMEP, AaAbHOCTD
NonéTa [WapHKa, NYLWEHHOro ropH3OHTANLHO,
TeM Oonbie, yem 60bINe BLICOTA MYCKa.
[TocTpoenne npocTeimmux Moaeaei
(pM3NUECKHX ABACHWUIT (B BHAE PUCYHKOB WIIN
CXEM ), HANPHMEP, NAJACHHE NTPEIMETA;
MPAMOJHHEITHOE pacnpoCcTpaHeHHe CBeTa

Hroro no pasaeny
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Paznen 2. llepponavajibubie CBEICHAS 0 CTPOCHHH BEleCTBa

2.1 | Crpoenne BeuiecTsa 2 CrpoeHne BeecTsa: aroMbl i Habmonenne u HHTEpNpETalus OnbiToB,
MOIEKYJIbL, HX Pa3MEpPbl H MACChi. | CBHETEIBCTBYIOMIHX 00 aTOMHO-
OnbiThl, J0KA3BLIBAIOIINE MOJICKV/IAPHOM CTPOCHHH BELLIECTBA: ONbITHI
JANCKPETHOE CTPOCHHE BEILIECTBA | C PACTBOPEHHEM PAa/IMYHLIX BELIECTB B BOJE.
OleHKa pasMepoB aTOMOB M MOJICKY!
¢ uenoassosanuem ororpaduii, noayueHHbIX
HA ATOMHOM CHJIOBOM MHKPOCKONE.
Onpeaesnenne pasmepoB MOACKVIIBI METOOM
pANOB
2.2 | JlewKeHue u 4 JIBHJKEHHNE HACTHIL BEUICCTBA. HaGmoneune n o6bacHenne GpPOYHOBCKOro
B3aHMOJCHCTBHE CeA3b CKOPOCTH JABHIKEHHA JABHIKEHHA W ABNCHHA Anddy3nn.
4acTHIL BEIIECTBA YACTHIL C TEMIEPATYPOIt. [Tposesenue u OOBACHEHHE ONBITOR
BpoyHoBCKOE BHKEHHE. 10 HaOMIOACHNIO TENJIOBOIO PaCIIMPEHHA ra3os.
Jnpdy3una. Baaumoaeiicrene [lposesienne u 0OBACHEHHE ONBITOR MO
YACTHIL BEUICCTBA: NPHTIKCHNE M | OOHAPYIKCHHIO CHII MOJICKYJIRPHOTO
OTTAIKMBAHHE MPUTSIKEHUA M OTTANKHBAHWA
2.3 | Arperatubie 1 Arperarible COCTOAHUA Onucanne (¢ MCnoab30BaHHEM MPOCTHIX

COCTOAHHA BCLUCCTBA

BEUIECTBA: CTPOCHHE razoB.,
IKWIKOCTECH M TBEPABIX
(KPHCTALIHYECKHX ) TEIL.
Bianmocsa3b Mek1y CBOICTBAMMK
BCUICCTB B PASHLIX arperarHbixX
COCTOAHMAX H HX ATOMHO~
MOJICKYJISPHBIM CTPOCHHEM,
OcobeHHocTH arperaTibix
COCTOAHHI BO/BI

MOj1e/Iei ) OCHOBHBIX PavIHYHil B CTPOCHHH
ra30B, KHUIAKOCTEH 1 TBEPALIX TEA.
OGbacHeHHE MAON CHRUMAEMOCTH JKHAKOCTEH
W TREP/ABIX Te, DONBIION CRHMAEMOCTH ra3os,
O0nacHenne coxpaneHns Gopml TBEPABLIX TEN
W TEKYYECTH HKHIKOCTH.

[TpoBeacHHe ONBLITOB, AOKALIBAIOUIMX, UTO

B TBEPAOM COCTOAHHH BOJIbI HACTHIIbI
HAXOAATCH B CPEIHEM AAILIIE APYT OT Apyra
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(MIOTHOCTHL MEHBINE), HEM B JKHAKOM.
VCTAHORICHHE B3AUMOCBA 3N MEHK LY

OCOOEHHOCTAMM arperarHbiX COCTOAHNN BO/LI W

CVILECTBOBAHHWEM BOIHBIX OPraiisMOB

Hroro no pazgeny

-

Paznen 3. /IBwxenne u B3anMoaciicrBue re

3.1

Mexannyeckoe
JBHIKEHHE

10

Mexannueckoe asuxenne. [Tyrs
1 nepemetenue. Panomeproe u
HEPABHOMEPHOEC ABHIKCHHE.
CrodoaH0e naaeHne KaK npumep
HEPABHOMEPHOIO JABHKEHHA TEJL
Ckopoctb. CpeHsas CKOpocTh
MPH HEPABHOMEPHOM JIBHIKEHHH,
Pacuér nyru # BpemMeHn
JBHKCHHS.

["pamkn 3aBucumocteii
BEJIHYHH, ONMUCKIBAIOLINX
aswkenue, OGIMe NOHATHA

00 OTHOCHTEILHOCTH JABHACHHS.
Caoxenne ckopocTeil s Te,
ABHKYIIHXCSA Napaiie/IbHO

Hceneaosanne paBHOMEPHOTO ABHIKEHUA W
ONpeICICHHE €r0 MPH3HAKOB.

HamepeHne CKoOpocTH MpaMOIMHEHHOro
JIBHIKCHHA.

Hadmoaenne HepaBHOMEPHOTO JABWKEHNSA 1
ONMpPEACACHHE €ro OTJIHYHIT OT PABHOMEPHOTO
JBHIKEHHA,

Onpeaenenne CKOpoCTH PaBHOMEPHOIO
JIBHOKCHMA (1UAPHKA B AMIKOCTH, MOACIIH
PEKTPHYECKOrO aBTOMOOHIR M Tak janee).
OnpeaeneHne cpetHeit CKOpoCTH CROJIBKCHHS

OpycKa WiH IAPHKa N0 HAKIOHHOHN NJIOCKOCTH.

Hayuenne ceo00AHOIO najaeHus Te/ pasHoi
MacChl.

DKCNEPHMEHTATLHOE 10Ka3aTeNbCTRO, 4TO
CBOOOIHOE NAJICHHE — MPHMEP
HEPABHOMEPHOTO JABHIKCHHA

(€ MCNOML30BAHHEM 3aAME/UICHHOIO PekHMa
CHLEMKN ).

[Monyuenne u ananns rpagukoB 3aBHCHMOCTH
MyTH H CKOPOCTH OT BPEMEHH.
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Pewenne 3anay (B Tom vHCae rpadHYecKum
MCTOAOM ) HA ONPEICIICHHE NMYTH, CKOPOCTH M
BPEMEHH PABHOMEPHOTO JABHIKEHHA

3.2

Huepums, macca,
MJIOTHOCTS

Slenenne wHEpuHH, 3aKoH
HHepunn. Biaumoaeiicrene ten
KaK MPHYHHA HIMEHEHHS
CKOPOCTH ABMKeHUA Te, Macca
KaK MEpa HHEPTHOCTH Tena

B NOCTYNATE/ILHOM JABHIKCHHH.
[TnoTHoCTs BewecTea. Cralb
MJIOTHOCTH € KOJIHYECTBOM
MOJICKVI1 B eamnnie o0béva
petecTsa. CMecH H cniiasbl.
[NosepxHocTHAs W THHEHHAA
MJIOTHOCTh

OOBACHECHUE M TPOrHO3ZHPOBAHHE ABICHHIH,
OOVC/IOBIEHHBIX HHEPLIMET. HANPUMEP, YTO
MPOMCXOMT MIPH TOPMOKEHHH HIIH PEIKOM
MAHEBPE aBTOMOOHIA, NOYEMY HEBOZMOKHO
MIHOBEHHO NPEKPATHTH JABHIKEHHE

HA BCJIOCHTIC/IC MM CAMOKATE U T. JL.
[TpoBeierne u aHaIN3 ONBLITOB,
AEMOHCTPHPYIOIHX 3aBHCHMOCTE HIMEHEHHNS
CKOPOCTH T€/1a OT €ro Macchl

NpH B3aHMONCHCTBHH TEJL

[lpoBe/ieHHE H AHATH3 ONBITOB,
JACMOHCTPHPYIOUIMX HIMCHEHHE CKOPOCTH
JIBHDKEHHA TENa B pe3yibrare JeiicTBiA Ha HEro
JIPYIHX TeN,

[TpoBeaenne n ananns OnbLITOB,
JACMOHCTPHPYIOLMX 3ABHCHMOCTE H3IMEHCHMUS
CKOPOCTH T€/1a 0T €ro Macchl

NPH B3aHMOAEHCTBHH TEIL

[TpoBeeHne IKCNEPHMEHTA N0 ONPEACNEHNIO
MAOTHOCTH TBEPIOIO Tesa.

HMamepenne Macchl Te1a paz iy HbIMH
crnocobamu.

Pelenne 3anay na onpeacsicHne Macesl Tena,
ero 00BEMA M IUIOTHOCTH.
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OnpeaesnieHne nIOTHOCTH Tea B pe3yJibTare
H3MCPCHHA Cro Macehl i 00bEMa

33

Cuna. Buast cHn

15

Cuna KaK XapakTepucTika
B3aumosneiicreng ten. Cuna
VIIPYTOCTH M 3aKoH ['yka.
Mameperne cilibl ¢ noMoLbD
aHHamomerpa. JAeneune
TATOTEHUA U cHna ToxecT. Cuaa
TSKCCTH HA JIPYIHX fUlaHeTax.
Bec tena. HepecomocTs.
CnoKeHne CHi1, HanparIeHHbIX
10 OIHOH NPAMOI.
Pasuoaeiictayiomas cui Cuna
TpeHua. TpeHne CKOMbKEHNS H
TPCHUE NOKOS, BAIKOS TPEHHCE.
Tpenne B npupoJe H TEXHHKE

Hayuenne B3anmo1eiicTBHA KaK NpHYHHEI
H3IMEHEHNSA CKOPOCTH TEJIA WK €ro
aedopmamn,

Onucanune peasbHbiX CHTyanmii
B3AUMOJICHCTBHA TEJ € NOMOILBIO MOACCH,
B KOTOPbIX BBOAHTCA MOHATHE H H300pasKeHne
CHIIBI.

Hayuenne el ynpyrocti. Mecaenopanne
3ABHCHMOCTH pacTakeHns (aedopmartinn)
NPYAHHLL (PE3HHOBOIO LIHVPA)

OT NPHIOKEHHOI CHJIbI C MOCTPOSHHEM
rpauka.

AHAIN3 NPAKTHUCCKHX CHTYALNIL, B KOTOPBIX
NPOABIACTCA JACHCTBHE CHIIbLI YIIPYIOCTH
(YNpyrocrs Ma4a, KpOCCOBOK, BETOK JICpesa
W ap. ).

Petmenne KauecrBCHHBIX 3a/1a4, CBA3aHHbIX

C ABICHUEM TATOTCHHA.

OObacHeHne OpOHTANLHOIO ABHKEHHA TUIAHET
C HCNONB30BAHHEM RRJICHHA TATOTEHHA H
3AKOHA HHEPLIMH.

Hamepenne Beca Tena ¢ noMoLbio
auHamomerpa, OBOCHOBAHME ITOrO Crnocoda
HIMCPEHHA,

AHAIN3 M MOCIIHPOBAHHE ARICHHSA
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HEBECOMOCTH.
DKCHCPUMCHTAILHOC MOJYYCHHE NPABHIA
CIIOMKEHMA CHII, HANPAB/ICHHBIX BA0JIL OAHOMN
npamoii. OnpeaeneHne BeanInHbI
PABHOACHCTBYIOMICH CHaL,

Hayuenne cuiibl TPEHHA CKOJTLKEHHA W CHITHI
TPEHHA NOKOA,

Heceneposanne 3aBHCHMOCTH CHITLE TPEHHA

OT CHJIbI IABJICHHA W CBOIHCTB TPYLIHXCA
NOBEPXHOCTEN.

PeeHne KauyecTBCHHBIX 3a1a4, OCHOBAHHBIX
Ha AHATH3E NPAKTHYECKNX CHTYALIHii, B
KOTOPBIX MPOABIACTCA ACHCTBHE CHIILI TPECHHA,
HCTIONMBL3YIOTCA CNOCO0B! €€ YMEHBIICHHA WIH
VBEAHYCHHA (KATAHHE HA JIbIZKAX, KOHbKAX,
TOPMOKEHHE aBTOMOOHAN, HCIOIL30BAHNE
NOAUMITHHKOB, M/IABAHNE BOIAHBIX KHBOTHBIX
W ap.).

Pewmenne 3a1ay ¢ uenoab3osannesm (popmyn
JUIA pacy€ra CHIIBI THKECTH, CHIIBI YITPYTOCTH,
CHIBI TPCHUA

Hroro no pasneny

34

Paznen 4. /lasiaenue TBEPALIX TEJ, KHAKOCTEH | razos

4.1

Jlasnenne. [lepenava
JABICHNSA TBEPABIMH
TeaaMH, AKHAKOCTAMM H
rasaMmu

5

Jarnenue. Cuna JaB/ieHus.
Cnoco0m yMEHBIICHHS 1
VBeJIH4YCHUA fasaeHns. [lasnenne
raza. 3aBHCHMOCTL JaBJICHHA ra3a

AHann3 H O0BACHEHHE ONBITOB M NPAKTHYECKHX

CHTYAIMIT, B KOTOPLIX NPOSBISCTCH CHAa
NABNCHUA.
ObGocHoBaHKHE CIOCODOB YMEHBILCHHSA H

39
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o1 00BEMa M TEMNEPATYPhI.
[lepenaya nasacums TeEPALIMM
TENaMM, JKHAKOCTAMM H rasamu.
3akon [lackans.
[THEBMATHYCCKHME MAILIMHEL

VBEJINYCHHA TABIICHHA.
H3yueHne 3aBUCHMOCTH JIaBICHNA 1a3a

o1 00BEMa M TEMNIEPATYPbI,

Hayuenne ocobennocTeil nepeaatn AapneHus
TREPABIMM TEIAMHM, JKHAKOCTAMH M razamu,
OGocHoBanKe pe3ysibTaTOB ONLITOB
OCODEHHOCTAMM CTPOCHUS BELIECTBA

B TBEPIOM, KHIAKOM M razoodpazHom
COCTORHHAX.

IKCNEPHMEHTANLHOE JOKA3aTENLCTRO 3aK0HA
[ackans.

OGpAcHeHne YCTPOIiCTBAa W NPHHLUNNA
JICHCTBHA THEBMATHYECKHX MALITHH,

Pewenne 3ana4 Ha pacuér JasjieHHa TBEPIOro
Tena

42

JlarjeHue KHIAKoCTH

3aBUCHMOCTD JABIICHHA
KHAKOCTH OT T1YOHHB
norpyzennd. I'napocrarHueckuii
napasokc. Coobuiarommecs
cocyanl. ['mapasanyeckue
Mexanu3ambl. Menons3opanne
BLICOKHMX JIaBJICHHH

B COBPEMCHHBIX TEXHOIOMMAX.
YerpoiicTeo BoAONpoBOaA

Hccnenosanne 3aBHCHMOCTH J1aBIeHNA
AHAKOCTH OT IYOHHBI NOIPYKCHHS W
MI0THOCTH AKMAKOCTH.

Habmonenne n odbscHenne
IIAPOCTATHYECKOTO Napagokca Ha OCHOBE
3akoHa [lackana.

Hayuenne coodaroimxcs cocy 108,
Pewienne 3a1ay Ha pacyér JNanieHus KHAKOCTH.
OGbACHEHNHE NPHHLIMIA ACHCTBHA
rHAPABIHYECKOro npecca.

Ananni u O0OLACHECHNE NPAKTHYECKHUX
CHTYALHI, JEMOHCTPHPYIOLIMX NPOARICHHE
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JARNCHHA AHAKOCTH K 3akona [ackans,
HANPHUMEP, NMPOLIECCOB B OPraHns3Me
npu rayOOKOBOAHOM HBIPAHHH.

AHAIN3 CHCTEM BOAONPOBOIA

4.3 | Atmocdeproe 5 Armocdepa 3emin u DKCNEpUMEHTANILHOE 00HAPYKEHHE
JIABIEHHE arMoc(pepHoOe NaBiIeHHeE. armocdiepHOro JaBICHHS,
[Tpuunsbl cyecTBoBaHms Ananns n 00BACHECHHE ONBITOB W NPAKTHYECKNX
BO3AYUIHOI 000M0YKH 3emin, CHTYALLHF, CBAZAHHBIX C JICHCTBHEM
Onwit Toppuuesum, Mamepenne | armocdeproro 1asieHms.
aTMOC(ePHOTO NaBACHHA. [ThaunpoBasme H NOCTAHOBKA ONBITA
3aBHCHMOCTB aTMOC(PEpHOTO ¢ cHoHOM,
JAABICHHA OT BHICOTHI HaJl OO0BLACHEHNE CYIIECTBOBAHHA aTMOoCc(hephl
yposuem mops. [Tpubopes Ha 3eMe H HEKOTOPbIX MJIaHeTax Wik e
U1 H3MEPEHNs atmochepHoro OTCYTCTBHA Ha APVruX niaxerax u Jlvue.
NABACHHA DKCNCPHMEHTANBHOE OOHAPYKCHHE
armocepHoro 1aBieHns.
AHAM3 W OOBACHEHNE ONBITOB W NPAKTHYCCKNX
CHTYALIMI, CBAZAHHBLIX C JACHCTBHEM
arMocdepHOro JaBiICHus,
[TraunpoBanne 1 NOCTAHOBKA ONBITA
¢ CHOHOM.
OO0BACHEHHE CYILECTBOBAHNA armocdeph
Ha 3eMIe W HEKOTOPLIX MAaHeTax uam eé
OTCYTCTBHSA HA APYruX niuaxHerax u Jlyue
4.4 | JlelicTBre JKHIAKOCTH H 12 JleiicTBre KNAKOCTH M rasa DKCHePHMEHTATLHOE 00HAPYKEHNE JCHCTBUA

ra3a Ha norpyAKeHHoe
B HHX TEN0

Ha MOrPY/KEHHOC B HHX TENO,
Burrankusaiomas (apxumenosa)

AKHJIKOCTH M ras3a Ha NOrpyKEHHOE B HUX TENO,
Onpeacnenne BuTUIKHBAIOIICH CHITH,
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cwia. 3akon Apxumena. Ycaosue
BOZHHKHOBCHHS BHITAIKHBAIOLICH
(apXuMEI0BOIT ) CHITBI,
noarekanue. [nasanue Ten.
Bosayxonaasanne

JACHCTBYIOWICH Ha TENO, NOTPYKEHHOE

B AKHAKOCTb.

[TpoBesienne n 0OCYHACHHE ONBITOB,
JEMOHCTPHPYIOLIHX 3aBHCHMOCTD
BBITATKHBAIOUICH CHIILL, JACHCTBYIOMICH Ha TEJIO
B JKHJIKOCTH, OT 00BEMA NOrpyKEHHOMH

B KHAKOCTD YaCTH TEJA M OT IJIOTHOCTH
AKHAKOCTH,

Hcenenosanne 3aBHCHMOCTH BECa Tesla B BOJE
o1 00BEMA NOrPYKEHHOMN B HHIKOCTH HACTH
Tena.

[TpoBepka HE3aBHCHMOCTH BLITAIKMBAIOLIEH
CHJIBL, JICHCTBYIOUICH HA TEIO B AKHIAKOCTH,

OT Macchl TeJia.

Pewenne 3a1a4 Ha NpHMEHEHHE 3aKOHA
APXHMEIa M VCIOBHSA NIABAHKUS TC,
Koncrpynpoanne apeomerpa.
KoHcTpyHpoBaHHne apeoMeTpa Wi JIOJAKH 1
onpeaeacHue e€ rpy3onoabeMHOCTH

Hroro no pazneny

28

Painen 5. PaGora u MomnocTs. Jueprus

5.1

PaGora # MOLIHOCTL

6

Mexannueckas pabora Ans Cul,
HANPABICHHBIX BAOJIL JIMHHH
nepemertesus. MouHocers

DKCNEPHMEHTANBHOE ONPEACICHHE
MEXAHUYCCKOM PabOThI CHIIBL THIKECTH HPH
NAJACHHH TENA H CHJIBI TPEHHA

NPH PABHOMECPHOM NEPEMEIICHHN TEA

MO FOPH3OHTAITLHON NMOBEPXHOCTH.

Pacuér MoIHOCTH, pasBHBACMOI NPH NOABEME
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no JECTHHIIE.
Pemenne 3anay na pacuér MeXannyeckoi
paboThl H MOIIHOCTH

5.2 | TTpocTeie MEXaHH3IMBbI [TpocTbie MeXaHn3MBbI: phivar, Onpenenenne BuIMTPBILA B CHIIC TPOCTHIX
BopoT, 610K, noMcnacr, MEXAHM3IMOB HA MPHMEPE phivara, NoABHIKHOIO
HAKJIOHHAA TIOCKOCTh, H HEMOIBHIKHOINO OJIOKOB, HAKIIOHHOH
HOKHHYHBIE MeXaHu3M. MOMEHT | IJIOCKOCTH.
ciiibl. PasHosecHe pervara. HMcenenosanne veioBHs PABHOBECHA phlvara.
[TpaBuao MOMEHTOB. Onpenenenne padoTsl CHABL YIPYIOCTH
[Tpumenenne npasuia NPH NOALEME rPY30B NPH MOMOLLM
paBHOBECHA pbivara K 0/10KY. NOABHAHOIO Gs10Ka.

«3010T0€ NPABHIO» MEXAHMKH. | PEIICHHE KAYCCTBCHHBIX 3a/1a4, CBA3AHHBIX
KT1/1 npocThiX MEXaHH3MOB. C BbIABICHHEM JCHCTBHA MPOCTHIN MEXAHH3MOB
[TpocTeie MexaHH3MBbl B OBITY, B PA3IHYHBIX HHCTPYMEHTAX H
TEXHUKE, KHBLIX OpraHHiMax NPHCNOCOOICHUAX, NCTIONBL3YEMBIX B OBITY 1
TEXHHKE, a TAKAKE B JKHBLIX OPraHH3Max.
DKCNEPHMEHTANILHOE JI0KA3ATCALCTBO
paBeHcTBa paboT NMPH NPHMEHEHHH NPOCTHIX
MEXAHN3MOB,
Onpeaenenne KIMT1 noasmwanoro n
HEMOABIKHOTO O10Ka, HAKJIOHHOIH
IJIOCKOCTH.
Pewmenne 3a1a4 Ha NPHMEHEHHE NMpasuaa
pasHOBeCH: puivara u Ha pacuet KI1/1
5.3 | Mexanu4eckas YHeprus Mexannueckas JHEpris. Onpenenenne HIMEHEHHA KHHETHYECKON 1

KHHEeTHYCCKas ¥ NOTeHIHANbLHASN
aueprus. [pespanieune oaHoro

NOTEHUHATLHOH YHEPruM TEIa NP €ro
CKATBLIBAHMM 110 HAKJIOHHOMN TUIOCKOCTH,
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BH/IA MEXAHHYECKOH IHEPIHn
B APYTroi. 3aKOoH COXpaHCHHs 1
MPEBPALICHNA IHEPIHN

B MEXAHHKE

DKCNEPHMEHTATLHOE H3YHCHHE 3aKOHA
COXPAHCHHSA MCXAHNYCCKOI IHCPIUM,
(DopMyAHPOBAHHE HA OCHOBE HCCCA0BAHNA
3AKOHA COXPAHEHHA MEXAHHUECKOI JHEPrin.
OO0CyHACHHE rPaHULL TPUMCHIMOCTH 3aKOHA
COXPAHEHHUA IHEPIHM.

Pelienne 3a1a4 ¢ HCnoib30BaHHEM 3aK0HA
COXPAHCHHUA IHEPIHH

Hroro no pasaeny

[Mosropenne n 06odueHne

Cueremarnsauns u odobuienne
MPEAMETHONO COACPIKAHNA W
ONBITA JACATENILHOCTH,
NPHOGPETEHHONO NPH M3YUCHHH
Kypca (husukn 7 knacca
VryOAEHHOTO YPOBHA

Pabora ¢ Texcramn (PH3HYECKoro Coaepkanmns
MO HIYMEHHBIM TEMaM.

Pewienne 3a1a4, OTHOCAIIMXCA K PANTHYHBIM
pasaenam u remam Kypea (pusnkn 7 Kiacca,

B TOM YHC/IE 3a1a4, HHTETPHPVIOIHX
COJCPIKAHNE PA3HBIX PA3ACIIOB.

Buinosmenne naboparopunix pabor u onetos
(BruoYas padoTsl M ONBITHL U3 NEPEUHEH

K paziaciam Kypea 7 knacca) B yCHoBHax
CaAMOCTOATE/TLHONO MAAHHPOBAHNA 1TPOBEACH NS
HCCIeI0BaHUA, BEIOOpa M 000CHOBAHHA METOAA
H3IMEPEHHA BEAHYHH, COOPKH
IKCMIEPHMEHTAIBLHOH YCTAHOBKH.

Beinonsenne npobaeMHbIX 3a1aHuil NpaKTHKO-
OPHCHTHPOBAHHOIO XapakTepa (3atanms

M0 eCTECTBEHHO-HAYHHON IPAMOTHOCTH), B TOM
HHCIIE 3aMaHnil ¢ MEKTTPEAMETHBIM
coAepKannem; padoThl HAaA FPYIIOBLIMH HIIH
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HHANBHIVATLHBIMH TPOSKTAMH, CBA3AHHBIMH
C copepranmenm Kypea dusnkn 7 knacca

yrAyOIeHHOrO YPOBHA

OBIIEE KOJIHYECTBO
YACOB T10 INPOI'PAMME

102

45



Depepanuuan pabovan nporpamsa | s 7

9 xaacont (veayOaeuuwil yposenn)

8 KJIACC
HaumeHoBanne
Ne Konuuecrso
s pa3aesioB v TeM e [TporpamMmuoe cosepkanne OcHOBHBIE BI/IbI ACATEIILHOCTH O0YHAIOIIHXCH
vyeOHOro npeamera
Paznen 1. Tenosbie ssaenns
1.1 | Crpoenne u cBoiicTBa 6 OCHOBHBIE NONOKEHUA Habmoaenne n uHTEpIpeTanns onbiTos,

BCUICCTEA

MOJIEKYJIAPHO-KHHETHHECKOH
TCOPHH CTPOCHHA BEIIECTBA,
Macca 1 pasMepsl aTOMOB H
Mosieky. Oneirs,
NOATBEPAAAIOIIHE OCHOBHBIC
NONOKEHHA MONEKYIAPHO-
KHHETHUYCCKON TCOPHH.
Moznean TBEPAOTO, FKHAKOIO U
razo00pasHoro CoCTORHMI
pewecrsa. Kpucranmueckne u
amopdubie Tena. ['paden —
HOBBII MATEPHAT JUIS HOBBIX
TeXHOIOrHi. TexHonornn
NOJIYHEHHSA HCKYCCTBEHHBIX
amnasos. O0BACHEHHE CBOICTB
ras’oB, KUIKOCTEH U TBEPALIX TE
HA OCHOBE NOJIOKEHHH
MOJCKVJIAPHO-KHHETHYCCKOH
Teopun. [TosepxuocTHoe
HATAKEHHE, CMAYHBAHHE,

CBHETEILCTBYIOUIMX 00 aTOMHO-

MOJIEKYZS PHOM CTPOCHHH BEIIECTBA: ONbITHI

C PACTBOPEHHEM PA3/IHYHBIX BEIIECTB B BOJE.
Pelenne 3axa4 no ONEHHBAHNIO KOIHYECTBA
ATOMOB MM MOJIEKYJ1 B eIMHHIEe 00bEMa
BEILIECTBA.

Habmoaenne n o0bacHenne GpoOyHOBCKOIo
ABHAKCHHA, FBAcHNA andpy3un n pazinymii
MEZLY HIMH HA OCHOBE NOI0KCHHI

MOJICK YA PHO-KHHCTHHECKOI TCOPHH CTPOCHNA
BELLECTBA.

OOBACHEHHE OCHOBHBIX PAINYHI B CTPOCHHM
rasoB, XKHIAKOCTEN 1 TBEPALIX TE

C HCNOJNIBL30BAHHEM TOIOKEHNIT MONIEKYIIAPHO-
KHHCTHYCCKOH TCOPHH CTPOCHUA BEUICCTBA.
[TpoBesienne ONBLITOR NO BHPALIMBAHHIO
KPHCTAUIOR MOBAPEHHON COJIM MM caxapa,

10 OOHAPYIKCHHIO ACHCTBHA CHJI
MOJICKYAAPHOTO MPHTAAKCHHA.

[TpoBeaenne # 0OOBLACHEHHE ONBITOB,
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KanuuIAPHbLIC ABICHHA.
Tenaosoe paciumpeHue 1
cxaTHe. 3aBHCHMOCTE 1aBIeHHA
raza or o0bEMa, TEMneparypsl

ACMOHCTPHPYIOLHX MOBEPXHOCTHOE
HATHAKCHHE, KAMWUAPHBIC ARJICHUA W SBICHNC
CMAYHBAHUA.

HMamepenne cniibl MOBEPXHOCTHOrO HATAKEHHSA.
OOBACHEHNE POSIH KANWUIAPHBIX ABACHH

JUIA TOCTYTUICHHA BOJIBI B OPraHi3M PacTeHuil.
Habmoaenue, nposeieHue # 00bACHEHNE
ONBITOB 1O HAOMIOACHHIO TEMJIOBOTO
PacuIHpPEHHA ra3oB, KHAKOCTEH U TBEPALIX TEIL
OO0bacHenne coxpanenns 00bEMa TBEPLIX TEN,
TEKYHCCTH KNAKOCTH (B TOM HHCIIC PA3HHILLI

B TEKYHECTH JUIA PA3HBIX XKHIKOCTEH ),
JIABNCHMA rasa.

[IpoBeieHne ONBITOR, AEMOHCTPHPYIOLINX
3aBHCHMOCTD JIABJICHHS BO3AYXA 0T ero o0béma
W HArPEBAHMSA WIN OXJAAICHUSA, W HX
o0bACHEHHE HA OCHOBE ATOMHO-
MOJIEKYJIAPHOTO YUCHHS.

Petenne ka4ecTBeHHBIX 3a1a4 Ha OCHOBE
aHATH3a MPAKTHYECKAX CHTYAIHI, CBAZAHHBIX
CO CBONCTBAMM ra3oB, XHMAKOCTCH H TBEPABIX
Te

o

Tennoesie NPoUECCH

33

Temneparypa. Cease
TEMIECPaTyphl CO CPE/IHEH
KHHETHUECKON IHEprueH
TENJIOBOrO JABH/KEHHA YaCTHIL.
TemneparypHbie nIKansl.

ObocHoBanKe Npasnl H3IMEPEHNA
TEMIEPaTyphl.

CpasHEeHHE payIHYHBIX CNOCODOB HIMEPEHHA
TEMMEPATYPhl H LKA

HabmoaeHnne # 00bACHEHHE ONbBITOB,
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Buyrpeunsa sneprua. Cnocobel

HIMEHEHHA BHYTPEHHEH IHEPrun:

TeNAONEpea4a n COBEPUICHHE
padoTel. Buasl enonepenayun:
TEIIONPOBOAHOCTh, KOHBEKIMA,
nayueHue. Buan
TENJAONEPENAYH B PHPOAE H
Texuuke. Heobparumocrs
TEIJIOBLIX NPOLECCOB.
Konnuectso tennorsl. Y aenbHas
TEMIOEMKOCTh BELLIECTRA.
Tennoodmen 1 TennoBoe
pasHOBecHe. 3akoH HbroToHa-
Puxmana. YpasHeHue Tenjaosoro
Oananca.

[Trasacnune u oTeepacsanmne
KPHCTAUIMYCCKHX BCLICCTB,
YaensHas Teniora niasieHus.
[lapoobpazosanue n
KOHAeHCauus. Ucnapenue,
Kunenue. Y aensHas Tenaora
napoodpazopaHus. 3aBHCHMOCTb
TEMNEPaTVpbl KHNCHUA

0T aTMOChepHOIo AaBiCHNS,
Hacuimennniii 1 HeHachiteH Hbii
nap. BaaxaocTs Bo3ayxa.
DHeprus Tonamea. YiaeisHas
TENAOTA CrOpPaHHA,

ACMOHCTPHPYIOIIHX HIMCHEHHE BHYTPEHHEH
IHEPrHH TENa B pe3yabTarTe Teronepeaasun n
paboThl BHCUIHMX CHIL,

HaGmoaenne n 00bacHeHHE ONBITOR,
ODCYAICHHE NPAKTHYCCKHX CHTYALINI,
JICMOHCTPHPYIOUIMX PAZIHYHBIC BH/LbI
TENAONEPEAAYH. TEMIONPOBOAHOCTS,
KOHBEKLIHIO, M3/IYYCHHE,

Pemenne KauecTBeHHbIX 3a/1a4, CBA3ZAHHBIX

C H3MEHEHHEM BHYTPEHHEH YHEprum Tena

B pe3yabTare Tenaonepesain u paborsl
BHELLHHUX CHIL.

HaGmosenne 3a CKOPOCTBIO HAMEHEHHA
TEMIIEPATVPhLE BOABI MPH €€ OXIAKICHUH.
Hcenenopanue spiienus tenioodmMena

MPU CMEIUIMBAHUK XOI0HOH M ropsaycii BO/bI.
Habnoaenne veranosIeHns TenioBoro
PABHOBECHS MPH CONPHKOCHOBEHHH TE

C pa3zHOH TeMneparypoil.

Onpeaenenne (M3MEPEHHE) KOIMYeCTsa
TENJAOTHI, MOAYHEHHOrO BOAOH

NPH TEMNICOOMEHE € HArPETHIM METALTHHECKHM
LHJTHHIIPOM.

Onpeaenenne (M3MEPCHHE) VICILHON
TENAOEMKOCTH BEILCCTRA,

Pelenne 3a1a4, CBA3AHHBLIX C BBIYHCICHHEM
KOJAMUECTBA TEIIOTH U TEMIOEMKOCTH

npu rennoodMexe,
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[Mpurumns padoTsl TEIUIOBBIX AHAIH3 CHTYALMI TPAKTHYECKOTO
aeurareneit. KINJ1 rennoporo HCNOJIL30BAHUA TEIVIOBBIX CBOHCTB BELIECTE H
asurarend, TenaoBuie ABUraTe/In | MATCPHAIOB, HANPHMEP, B LEA8X

M 3ALHTA OKPYAKAIOUICHT CPe/ibi. IHEProcOCPEKEHNR: TCINON3OIALMA,
TennoBsie NOTEPH B TEIUIOCETAX. | IHEProcOPEraloune Kpsim,

3aKOH COXpaHeHUs TCPMOAKKYMYJIATOPSI M T. /1,
NPEBPALICHUA IHEPIHH Hceneopanne spinenuii ucnapesns n
B MEXAHWYECKUX W TEIUIOBLIX KOH/ICHCALHH PasIHUHBIX HKHAKOCTENH,
npoueccax OObACHEHNE ABICHUI HCnapeHus 1

KOH/ICHCALLHH HA OCHOBE aTOMHO-
MOJIEKYIAPHOTO YUEHHA.

Pewmenne kauecTBEHHBIX 3a1a4 W aHaTH3
NPaKTH4YECKUX CHTYALIHIL, CBA3AHHBIX

C ABJCHHAMM MCTIAPCHMA M KOHJICHCALMH,
HaGmonenne u obpacHenne npouecca
KHIICHHS, B TOM YHCAC 3ABUCHMOCTH
TEMIEPATYPLE KHITCHHA OT JIAB/ICHHA,
Onpesenenne (M3MEPEHHE) OTHOCHTENLHOM
BIKHOCTH BO3/1YXA.

Hab:moaenune npouecca niiasieHns
KPHCTALUTHYECKOTO BEIIECTRA, HANPHMEp, AbJa.
CpasHeHHe NpoLeccoB IUIABJICHHSA
KPHCTAUTHYECKHX TEA H PasMATYCHHA

NpH HArpeBann aMmopPHbIX TE1.
OnpeaeneHne (M3MEPEHHE) VACALHOR TENI0TH
IJARNCHHA J1bJA.

OOBACHEHNE ABACHHI TUIABICHUS W
KPHCTALTH3ALMH HA OCHOBE ATOMHO-
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MOJICKYAAPHOTO YHEHHA.
Pelienne 3ana4, CBA3aAHHBIX C BIYHCICHHEM
KOJAMUCCTBA TCIIOTHI B POLECCax
TENAONCPEAAYH NPH TJIABICHNN W
KPHCTALTH3AIMH, HCTIAPEHHUH H KOHACHCAIIHH,
AHANM3 CHTYALMH NPAKTHYCCKOrO NPHMEHCHNS
ABJICHUHA NIABICHHSA H KPUCTALIH3ALNN,
HANPHMEP, MOJIYYCHHE CBEPXIHCTHIX
MATEPHAIOB, COJIEBas IPEJIKa M J1p.

Anann3 paboTsl H 00bACHEHHE NPHHLANA
ACHCTBHA TENJIOBOIO JIBHIATENA.

Pewenne pacy€THBIX 3a1a4 HA BEIYHCICHHE
KO/IMYECTBA TEI/IOThI, BLUICIAIOIEroca

NPY CrOpaluy PazIMyHbLIX BUAOB TOILINBA, H
KI1/1 asurarens.

[Tpornosuposanne n 00CYKACHHE
IKONOMHHCCKHX MOCACACTBHIT MCTIOIL30BAHNA
JIBHTATENCH BHYTPEHHETO CropaHus, Te10BbIX
W THAPOAICKTPOCTAH LM,

OnpeaesieHHe MOIHOCTH TEIIOBLIX M10TEPD.
AHAIH3 OCHOBHBIX NPHYHH TEIUIOBLIX NOTEPD
B TEMNOCETAX.

Ouenka TenioBbIX NOTEPh B MPOCTHIX
MCXAHHYCCKMX NPOIIECCax Ha OCHOBE 3aK0HA
COXPAHCHUA W NPEBPALLCHUA IHCPIUH

B MEXAHMYECKUX M TEMJIOBBIX MPoLeccax

Hroro no pazaeny
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Paznen 2. DACKTPHYECKHE H MATHHTHBIC SIBJICHUSA

2

DNEKTPHYECKHE
3apabl. 3apsKeHHbIE
TENa M MX
B3aHMOICHCTBHSA

9

OnexTpusauna Ten. [isa posa
MMEKTPHUYECKHX 3aPAL0B.
Banmoaeicrane 3apaKeHHbIX
Tes. 3akon Kyiona.
DNEKTPHYECKOE NOJE,
HanpsmEHHOCTh WICKTPHYECKOr 0
nong, [puaann cynepnoznumm
WICKTPHUCCKHUX NOACH

(Ha KAaYECTBEHHOM VPOBHE).
Hocurenn 21eKTpuiecknx
3apAI0B. DJIEMEHTAPHbIH
WICKTPHYECKHIT 3apsiL.
Crpoense aroma.
ITpoBOAHMKH, AMINCKTPHKH 1
NOAVIPOBOJAHHKH. 3aKOH
COXPAHCHUS WICKTPHUCCKOIO
3apsana

Habmonenne u npoBejieHne onbIToB

10 EKTPH3ALINH TEN MPH CONPUKOCHOBEHHH M
HHIVKIHEH.

Habmoaenue u 00bACHEHHE B3aUMOACHCTBIS
OJIHOMMEHHO M PA3HOMMEHHO 3APAIKEHHBIX TE,
PeieHne 3a1ay ¢ HCnoib30BaHHEM 3aK0Ha
Kyvnona.

OO0BACHEHNE NPUHIMNA ACHCTBHA
UIEKTPOCKONA.

OObsacHeHHEe ABICHHIT AIEKTPU3aALIHN

NPH CONPHKOCHOBEHHM T M MHYKIHEH

C HCMONB30OBAHHEM 3HAHHIT O HOCHTEIAX
WIEKTPHYCCKHX 3apPAJ10B B BELIECTBRE,
Pacnosnaganue u 00BACHCHHE ABJICHMT
WEKTPH3ALUNH B TTOBCEAHEBHOMN JKHIHM.
Habmoaenne n 00BLACHCHHE ONBLITOB,
HWUTOCTPHPYIONIHX 3aKOH COXPAHCHUA
WICKTPHUCCKOIO 3apsiia.

Habmoaenne u 00BACHCHHE ONBITOB

MO0 MOJACTHPOBAHNIO CHIIOBBIX JIHHWI
WIEKTPHUECKOrO 1014,

Heenenopanne AeiCTBUA UEKTPHYECKOr O NOJIA
HA MPOBOJIHMKH H AMIICKTPHKH.

Pewenne 3a1a4 Ha NPHMEHEHHE 3aK0Ha
COXPAHCHUA WICKTPHYCCKOIO 3apsa
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2
o

[MocToanHbIi 31 DNEKTPHYECKHIT TOK. YCI0BHA HaGmonenne pasinynbix BHAOB JACHCTBHA
WICKTPHYCCKNIT TOK CVILCCTBOBAHMS WICKTPHUCCKOIO | WICKTPHYECKONO TOKA M OOHAPYAKCHHE ITHX
TOKa. UCTOUHHKN NOCTOAHHOIO | BHJIOB JICHCTBHA B NOBCEAHEBHON AKH3HH.
Toka. /lelicreua anexrpuyeckoro | COOpKa M HCNBITAHKHE NEKTPHYECKOI LIenH
TOKA (TSNN0BOC, XUMHYCCKOC, NOCTOAHHOIO TOKA.
MArHHTHOE). DNeKTpHYeckuii ToK | M3amepenne CHilbl TOKa aMnepmMeTpoMm.
B META/UIAX, KHAKOCTAX M razax. | M3MepeHue MK TPUIECKOro HANPSIKEHus
DnexTpHyeckan nens, Cuniaa Toka. | BOALTMETPOM.
DNEKTPHUECKOS HANPAKEHHE. [poBesienne # OOBACHEHHE ONBITOB,
AMNEPMETP M BOALTMETP B UENH | JAEMOHCTPHPYIOUIMX 3aBUCHMOCTE
NOCTOAHHOIO TOKA. WICKTPHYCCKOIO COMPOTHRICHHA MPOBOIHUKA
ConpoTHBJIeHHE MPOBOAHMKA. OT €ro JUTHHBIL, MUIOMAIH NONEPEYHOro CeHYeHHA
Y IenbHOE CONPOTHRICHHE H Marepual, ONpeaeIeHne YAILHOTO
Beuectsa. 3akon Oma CONMPOTHRICHHA MPOBOAHHKA.
JUIA YHACTKA LENH. Hceneaopanue 3aBHCHMOCTH CHIIBE TOKA,
[TocnenosareLHoe 1 NPOTEKAOUIET O YCPE3 PEINCTOP,
NapaieIbHOE COCAHHEHHE OT CONMPOTHBICHHA PE3UCTOPA M HANPAKCHNA
nposoannkoe. IJ1C B uenn Ha pe3NCTOpE.
NOCTOAHHOIO ToKa. 3akon Owma [TpoBepka npasniia CI0KEHHUA HANPAKEHN I
i noaHoil uenw. [Npasuaa NPH NOCAEA0BATEILHOM COSIHHEHHN ABYX
Kupxrodga. Pacuér npocrsix PE3NCTOPOB.
WICKTPHYECKNX LIeNeii. [Tposepka nmpasuia Uit CHITbI TOKa
HenuueiiHbie 31eMeHThI. NPH NAPAIETLHOM COSIHHEHHH PE3HCTOPOB.
PaGora u MOmHOCTL AHAIN3 CHTYALRT NOCAEI0BATEIILHONO H
MEKTPHYECKOTO TOKA. 3aKOH Napauie/ibHOr0 COEIMHEHHA MPOBOIHHKOB
JUkoyna-Jlenua. DnexTpHyeckHe | B IOMAINHHX HIEKTPHYCCKHX CETAX,
Hernu 1 noTpeduTeIn Pelienne 3amay ¢ nenoiib3osainem 3akona Oma

»
[
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WIEKTPHYECKOH IHEPIrHK B ObITY.
Koporkoe 3ambikanne

1 (hopmya pacuéra MEKTPHYECKOro
CONPOTHRICHHUSA NTPH NOCACA0BATEILHOM W
Napaie/IbHOM COCJAMHEHNUHN MPOBOIHHKOB.
Onpenenenne DJ1C u BHyTpEHHETO
CONPOTHRICHHS HCTOYHMKA TOKA,

[Tposepka BuinonHenns 3akona Oma

JUIR NOJTHOM Lenm,

DKCNCPUMEHTAILHOC MOATBEPHKACHHE NPaBIIT
Kupxroda.

Pewenne 3anay ¢ ucnons3osannem 3akona Oma
JUIR NMOAHO#M 1enm,

Onpeaenenne padoTsl AEKTPHYECKONO TOKA,
MPOTEKAIOLIETO YEePes3 PE3HCTOopP.

OnpenenieHne MOUHOCTH IEKTPHHECKONO
TOKA, BLIJIEIAEMOI HA pe3ncTope.

[TpoBepka runoTesst: NpH NOCICAOBATEILHOM
COEIMHEHHH JAMITOYKH i MPOBOAOYHOrO
PEINCTOPA HANPAKEHHA CRITALBIBAKOTCS,
Hiyuenne BoabTaMnepubiX XapakTepHCTHK
HEJTHHEIHBIX /IEMEHTOB (JIaMIThl HAKATHBAHHS,
NOAYIPOBOAHMKOBOIO JAHOAA).

Onpenenenne KITJ1 narpesarens.
OObacHenne YCTpoiicTBa W MPHHLMTIA
JCACTBHA JIOMAUTHHX YICKTPOHArPEBATE/ILHBIX
npruOOpoOB.

OOBACHEHHE NPHYHH KOPOTKOIO 3aAMbIKAHHS 1
NPUHLNNA JCHCTBUA IUIABKUX
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NPEeAOXPaAHHTENCH.
Pewenne 3a1a4 ¢ HCNoaL30BaHHEM 3aKOHA
Jhxovns-Jlenua.

HaGmoaeHne BO3HHKHOBEHHA MEKTPHYECKOrO
TOKA B AKMJIKOCTH, B rase.
Hayuenne aeiicTeus 3MeKTPHYECKOro ToKa

MaruuTHbic ARICHUA

1

[TOCTOAHHBIC MArHHTHL,
B3auMOAeicTBue nocTosHHbIX
MaruuToR. MarnnTuoe nose,
Maruurnoe nosne 3emMan 1 ero
3HAYCHNE JUIA KHIHN Ha 3emae.
Onsit Dpereaa. MarauTroe none
WICKTPHUECKOT 0 TOKa. OnbIT
Awmnepa. [lpumenenne
WICKTPOMArHHTOB B TEXHHUKE.
JIeHCcTBHE MAarHWTHOIO NOJA

Ha NPOBOAHMK ¢ TOKOM, Cnaa
Amnepa u onpeaeienne e
HANMPABICHHA. DICKTPOABHIATENb
NOCTOAHHOIO TOKA.
Henonsszosanne
AICKTPOABHIaTENCH

B TEXHHYCCKHUX YCTPORCTBaX

H Ha TpaHcnopre

Heeneposanne MarnuTHoro B3auMoieicTeums
NOCTOSAHHLIX MAIHWTOB,

H3vuenne MaruuTHOro noas noCTOAHHLIX
MArHuTOB NPH UX OOBEAMHCHUN U PA3/ICIICHUN,
[lpoBeieHHE ONBITOB 110 BH3YANH3ALHH NOJIA
NOCTOAHHBLIX MATHHTOB.

Hecnenosanue AeiCTBIA JEKTPHYECKONO TOKA
HA MATHUTHYIO CTPENKY.

[TpoBeieHnEe ONBITOR, AEMOHCTPHPYIOLIMX
3ABHCHMOCTb CHJTbE B3AHMOCHCTBHA KaTyLIKH
¢ TOKOM M MarsuTa OT CWibl H HANPABACHHA
TOKA B KATVUIKE.

AHaIN3 CHTYAURIT NPAKTHYECKOTO NPHMEHEHNA
WICKTPOMArHUTOR (B OBITOBBIX TEXHHYCCKHX
YCTPOHCTBAX, MPOMBIILICHHOCTH, MEAMIIMHE).
HMayuenne aeicTBus MarHnTHOro noss

HA NPOBOHUK € TOKOM,

Koncrpyupoanne u n3yueHne paboTsl
MEKTPOABHTATENA.

Hccnenopanne 3aBHCHMOCTH CHITbE TOKA 4epes3
AICKTPOABHIATENb OT HANPSKCHHA HA HEM.




Depepanuuan padouas nporpamsa | Drenn. 7-9 saacont (VeayOnenuui yponsein)

OOGBLACHEHNE NPHYHH HEBBINIOIHEHHA 3aK0OHa
Owma.

Hamepenne KT1J1 anexrpoasurare/sHoit
VCTAHOBKM.

M3yuenne npaKrHueckux npuMenceHnii
MEKTPOABHIaTencH (Tpancnopr, ObIToBbIC
ycrpoicTsa u ap.)

2.4 | DnekTpoMarHuTHas 7 Onvitsl apanes. Asnenne [TpoBeieHHE ONBITOR NO UCCICA0BAHHIO
HHYKLHA WICKTPOMATHHTHONH MHAVKIHH. ABJICHHA VICKTPOMArHUTHON HHAYKIUHK!
[pasuno Jlenua HCCACI0BAHMEC HIMCHCHHIT 3HAYCHHS H
Dnexrporeneparop. Cnocodsl HAMpasICHUA HHAYKIHOHHOIO TOKA.
NOJAVHCHHA NICKTPHUCCKOM HMavuenne AeHcTBMs 2EKTPOreHeparopa
IHEPIrHH. DNEKTPOCTAHIINMN NOCTOAHHOrO TOKA HA MOJCITH,
HA BO30OHORIACMBIX HCTOYHMKAX | AHAIH3 NPOLECCOB H PEILICHHE KAYECTBEHHBIX
IHEPrHH. DKONOTHUCCKHE 38144, CBAZAHHBLIX ¢ NPeodpasoBaHuem
npoGiieMbl IHEPreTHKH, MEXAHMYECKON IHEPrHH B WICKTPHHECKVIO
TonauBHbIE YIEMEHTHI 1 HA WIEKTPOCTAHUHAX PA3THYIHBIX THIIOB
WICKTPOMOOHIIH (Ha HEBOZOOHOBIACMBIX M BO30OHORIACMBIX
HCTOMHHKAX YHEPruH )
Hroro no pazaeny 58
[Tosropenne n 06obuenne 5 Cuncremaruzauus n o6o0menne | Pabora ¢ tekcramn Gu3nueckoro coaepkanns

NPEAMETHOIO COACPAKAHUA H
ONBITA ICATEIALHOCTH,
NPHOOPETEHHOrO NMPH H3YHCHUM
Kypea ¢u3nkn 8 knacca
YEAYONEHHOIO YPOBHS

MO0 H3YYCHHBIM TEMaM.
Pelenne 3a1a4, OTHOCAIINXCA K PazInYHbIM
paszacnam u remam Kvpea (pusnkn 8 Kaacca,

B TOM YHC/IE 3a/1a%, HHTEr PHPYIOIINX
CONCPIKAHNE PAZHBIX PA3JIC/IOB.

Brinoanenne naboparophbix pabot 1 OnbITOB
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(Brunoyas paboTsl H ONbITHI W3 NEPeYHeii

K pasjenam Kypea 8 Kaacca) B yerIoBusx
CAMOCTOATEJILHOTO TIAHHPOBAHKA TPOBEACH U
Heeaea0BaHus, BIOOpa H OOOCHOBAHHA METOAA
H3MEPEHUA BEAHYNH, COOPKH
IKCMEPUMEHTATLHON YCTAHOBKH,

Beinonnenue npodaeMubix 3a1aiuii npakruko-
OPHEHTHPOBAHHOTO XapakTepa (3a1anmns

10 €CTECTBEHHO-HAYYHON rpaMOTHOCTH),

B TOM YHCIE 3aaHni ¢ MEKIPEIAMCTHLIM
conepikannem; padboThl HaJ IPYNNOBLIMH HITH
HHIAMBUAYATbHBIMH MPOCKTAMH, CBA3ZAHHBIMH

¢ coaeprmannem Kypea pusurn 8 kiacca

YEAYOIEHHOMO VPOBHA

OBIIEE KOJIMYECTBO 102
YACOB [10 I[TPOI'PAMME
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9 KJIACC
Haumenopanne
Neo Konmuecreo
A PasaesioB W TEM S [TporpaMmuoe conepxanne OcHOBHBIE BH/IBI ACATENLHOCTH 00YHAIOUINXCA
viyeOHOro npeamera
Paznen 1. Mexannueckne siBieHus
1.1 | Mexannyeckoe 30 Mexann4eckoe ABHKEHHE. AHanus # 00CYAICHNE pa3/IHYHbIX TPHMEPOB

JIBUKEHME U cnocobbl
€ro Onucauns

Marepuancras Touka. CrnocoOwl
ONMUCAHNA MEXAHHYECKOTO
JABHKCHHUA: TaOITHYHBIIH,
rpauuecknit, aHATHTHYCCKHIL,
Cucrema orcuéra.
OTHOCHTENIBHOCTH
MEXAHHUCCKOIO JAIBHKCHHA,
BeKTOpHbIC BEIMYHHBL, ONEpaunn
C BEKTOPAMH, NMPOCKIHK BEKTOPA,
Pasmyc-BeKTOp MarepHaibHOi
TOYKH, MEPEMELLIEHNE

Ha IJI0CKOCTH. PasHOMEpHOE
NPAMOIHHEHHOE ABHKEHHE.
HepasHomeproe npamosnneiinoe
asuenne. Cpeanss n
MIHOBEHHAA CKOPOCTH TeJia

MPH HEPABHOMEPHOM JIBHKECHHH.
Yexkopenne, PasBHOYCKOpEHHOE
NPAMOIHHEIHOE IBHKEHHE.
Ycekopenne cBoDOIHONO NajJieHNA.

MEXAHHYECKOTO ABIKEHHSA,
OOGcyaaeHne rpaHiil MPUMEHHMOCTH MOACITH
«MaTEPHATLHAS TOUKAY.

Onucanne peaibHbIX CVHACB MEXAHHUECKOro
JABHKEHUA PAVTHYHBIMH CIocO0aMH
(vpaeuenue, Tadbnuua, rpaduk).

AHUIN3 KHIHCHHBIX CHTYALMIL, B KOTOPBIX
MPOARIACTCR OTHOCHTEILHOCTD
MEXAHHUYCCKOrO ABHAKCHHSA,

HaGmonenne Mexann4eckoro IBHKCHUA Tea
OTHOCHTEJILHO Pa3sHbIX TE OTCHETA.
Cpagxenne nyrei o TpacKTopHil ABHAKECHHA
OZIHOTO M TOFO JKE TEJIa OTHOCHTEJILHO Pa3HbIX
Tea oreuéTa.

Ananms Texera Namaes 00 OTHOCHTEIBHOCTH
JABH/KCHMA, BBINOIHEHNE 3a0aunil N0 TEKCTY
(CMBICIIOBOE YTEHHE),

Onpenencune cpeaneit CKOpoCTH CKOJILACHUA
Opycka uaH ABHKCHHUSA APHKA MO HAKJIOHHO#
IJIOCKOCTH.
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Onbito Nanmnes.
I'papnucckas uuTepnperanms
YCKOPEHHA, CKOPOCTH,
NPOHACHHOrO NMYTH H
NEPEMCHICHHA LIS
NPAMOTHHERHOTO JIBHIKCHHA.
JlBkenne rena, GpoleHHOro
MO YIAOM K FOPH3OHTY.
JlBiKeHue no OKpyKHOCTH.
Jlunelnas CKopocTs, Yriiosas
CKOPOCTH, MEPHO M HACTOTA

oOpalueHus nMpH paBHOMEPHOM
JIBH/KCHHUH MO OKPYAKHOCTH.

CKOpOCTb H YCKOpeHHe
NpH ABHKEHHH 110 OKPYKHOCTH

Ananns u obcyxaenne cnocodon
NPHOSIMIKEHHOTO ONPEACICHHA MIHOBEHHO#
CKOPOCTH.

OnpejeneHne CKOPOCTH PABHOMEPHOTO
JIBHIKCHUA (LUIAPHKA B IKWAKOCTH, MOJCIH
WIEKTPHYECKOro asToMo0uAA U 1. 1.),
OnpeaencHne nyrH, npoitIeHHONo 3a AanHblit
MPOMEIKYTOK BPEMCHH, i CKOPOCTH Te1a

no rpadgmky 3aBHCHMOCTH MYTH PABHOMEPHOTO
JIBHIKCHNA OT BPEMEHM.

OOBCYAICHNE BOIMOIKHBIX MPHHILHNIOB
AeHcTBHA NPHOOPOR, H3MEPAIOLINX CKOPOCTh
(CNUAOMETPOB ).

BurauciieHne nyTH 1 CKOPOCTH MPH
PABHOYCKOPEHHOM NPAMOJIHHEHHOM ABHKEHHH
TeNa

Onpeaenenne NpoiiACHHONO MYTH W YCKOPEHHUA
JIBHZKEHUSA TENA 1O rpaduKy 3aBHCHMOCTH
CKOPOCTH PaBHOYCKOPEHHOIO
MPAMOIHHEHHOTO JIBHKEHHA TEA OT BPEMEHH.
OnpeaeaeHne yCKOpeHus Tea

MPH PABHOVCKOPCHHOM JIBHIKEHNH

10 HAKIOHHOH MI0CKOCTH.

HeeneoBanue 3aBUCHMOCTH NIYTH OT BPEMEHH
NPH PABHOYCKOPEHHOM JIBHIKCHHH

0e3 HauaILHOM CKOpOCTH,

[Tposepka runoresni:
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€CIIH NMPH PABHOYCKOPEHHOM JIBHIKCHHH
0¢3 HAYAILHOH CKOPOCTH NYTH OTHOCATCH KaK
PAA HEHETHBIX YHCEN, TO BPEMEHA OIMHAKOBBL.
Hccnenoanne asikenns Tesa, GpoleHHoro
MO YIAOM K TOPH3OHTY,

Hamepenne nepnoaa u 4acToThl o0patieHus
TE/A N0 OKPYKHOCTH,

Pewienne 3anay na onpeaeieHue
KHHEMATHYECKHX XapaKTePHCTHK
MEXAHNYECKOrO JABHIKCHHS PANIMUHBIX BH/IOB.
Pacnosuasanue u npuOmmkEHHOE onucanne
Pa3IHYHLIX BHAOB MEXaHHYECKOrO IBHIKEHUSA
B PHPOJIE W TEXHUKE (Ha npumepax ¢BodoHO
NaaaouMX Tejl, ABHWKECHHSA KHBOTHBIX,
HEOSCHBIX TE/1, TPAHCTIOPTHBIX CPEACTB M ap.)

1.2

Biaumoaeiicrene ten

18

Bexkrop cHibl.
Pasnojclicrsyiomas cnia,
[Nepawii 3akon HuoTona
Bropoit 3akon Hetotona.
Tpernit 3akon Helorona.
[TpHHIMD CyNEepnosZHIHK CHIL
Cuna ynpyrocri. 3akod ['yka.
Cuna Tpesua: cnia TpeHns
CKONB/KEHUA, CHIIA TPEHHA MOKOA,
JIPYrHe BH/IbI TPEHHA,
Koopuument rpenns.
JIBHIKEHHE TEN N0 OKPYKHOCTH

Habmoaenne u 00CyKACHHUE ONBITOR

C JIBIGKCHHEM TEAA NIPH YMCHBILICHHY BIHAHWA
JAPYTHX TEA, MPENATCTBYIOMINX JABHKCHHIO.
Ananns Tekcra lamnes ¢ onucanuem
MBIC/ICHHOT O IKCTICPHMEHTA,
OOOCHOBBIBAIOUIETO 3AKOH HHEPLIHKN,
BhIMOJIHEHHE 38J1aHNI 10 TEKCTY
(CMBICIIOBOC YTEHHE).

OBGcyxaeHHE BO3MOKHOCTH BBINOIHEHHA
3aKOHA HHEPLHH B PA3/IHYHBIX CHCTEMAX
orcucra.

Habmoaenne n 00CYyKACHHE MEXaHHUECKHX
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No ACACTBIEM HECKOJIBKHX CHJL.
3akon bepuyium u noasémuas
cuna kpeiia. CoBpeMeHHbIe
NeTaTeNbHbIC annaparsi, cyjaa

HA NOJBONBIX KPLUILAX,
AHTHKPBIIO HA CKOPOCTHBIX
asroMoOmax. JlsmxeHne noesna
Ha MArHMTHON NMOAYHIKE,

Cuna TaKEeCTH M 3aK0H
BCEMHPHOIO THIOTECHHUA,
JIBKeHHE Te BOKPYT
IPABHTALMOHHOIO LEHTpa

(B TOM YHCIE NJAHET BOKPYT
Connua). lepeas kocMHyeckan
cKopocTh. HepecoMocTh H

Neperpy3Km.
PaBHOBecHE MaTepHANLHOM

TOUKH. AGCONKOTHO TBEPIOE TEJIO.

Pasnosecue Teépaoro tena
C 3aKpeneHHO OChI0 BpalICHHA.
Moment cint, LienTp tsxectv

ABICHWI, MPOMCXOAANINX B CHCTEME OTcHéTa
«Tenexkay npu € paBHOMEPHOM M
YCKOPEHHOM JIBHKECHHH OTHOCHTENBHO
kabuHeTa PH3HKN.

JIeHCTBIA ¢ BCKTOPAMM CHIIL BRINOJIHCHHE
3a0aHuit NO CAOKEHHIO N BIYHTAHHIO
BEKTOPOB,

Habmoaenne w/nian npoBeacHne onbiTos,
JEMOHCTPHPYIOIHX 3aBHCHMOCTE YCKOPEHHA
TENA OT NPUIOKCHHON K HEMY CIUIBI W MACCHI
Tena.

PelueHne KOMMYECTBEHHBIX H KAYECTBEHHBIX
3aa4 ¢ HCNOIL30BAHHEM H3YUCHHOIO
Marepuana.

AHaTH3 1 00bACHEHHE ABICHHIT

¢ MCNOABL3OBAHMEM BTOPOIo 3akona Hurotona.
Onpeaenenne KECTKOCTH MPYKHHEL.

AHAIN3 CHTYALHH, B KOTOPBIX HAOMI0AAK0TCH
ynpyrue aedopmainn, 1 nx o0bLACHEHHE

¢ HCMOAB30BaHHEM 3aKoHa ['yka
HeenenoBanne 3aBuCcHMOCTH CHIILE TPCHHA

CKOJILAKCHHA OT CHJIbI HOPMAILHOIO JaBJICHHA,

O0BcyKaeHNE Pe3yIbTATOB HCCJIE10BAHNA,
Onpenencune kodpPUuMeHTa TPEHUS
CKOJIBKEHHA.

H3mepenne Cuiibl TPEHUA NOKOSA,

AHaIN3 NMPAKTHHCCKUX CHTYALNMI 1 PCIICHHE
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3a7a4, CBA3AHHLIX C JIBH/KCHHEM TEJ

MO OKPY/KHOCTH 101 JACHCTBHEM CHIT TPEHUA
HJIM VITPYTOCTH.

AHAIN3 ABHIKEHHA TNl TONBKO NOJ ACHCTBHEM
CHAIBL TAARECTH — CBOJOAHONO NANCHHSA,
O0bACHEHHE HE3ABHCHMOCTH YCKOPEHHA
CBOOOAHOIO NAACHHS OT MACCHI TeNa.
IMpoBeacnne u 0OBACHCHHE ONLITOB,
JEMOHCTPHPYIOILIX ACHCTBHE 3aKOHA
bepryum.

OueHka BEIMUHHBL CHIIBI TATOTCHNA,
JACHCTBYIOMIEH MEXAY IBYMA TEJIAMH

(Ans pasHbIX Mace).

AHaIN3 BHKEHHA HeOeCHBIX Ten

oA ACHCTBHEM CHILI TATOTEHHA

(C MCNOJIL30BAHMEM JONOJHHTCIBLHBIX
HCTOUHHUKOB HHpOpMaLHn),

AHAIN3 OPHIHHANLHOINO TEKCTA,
ONMUCHIBAIOLIETO MPOABICHHA 3aK0HA
BCEMHPHOTO TATOTEHHSA, BBINO/IHEHHE 3a1aHn i
MO TEKCTY (CMBICAOBOC YTCHHE).

Habmonenne u 00CyKACHHE ONBITOB

110 H3IMEHEHHIO BECA TeJIa NPH VCKOPEHHOM
JIBHAECHUM.

AHaMH3 YCJI0BHIT BOZHHKHOBEHHA HEBECOMOCTH

H NIEPErPy3KM,
Anain: cua, JCHCTBYIOINX HA TENO0,

61
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MOKOALLEECH HA ONope.
OnpeaeaeHne UeHTPa THKRCCTH PARTHUHBIX TEJ

1.3

3aKOHBI COXPaAHEHHA

15

HUmnyasc Tena. Mamenenne
uMnyabea. Umnyase cunbt
Ynpyroe u Heynpyroe
BIaAMMOJIEHiCTRHE. 3aKOHBI
HIMCHEHMS M COXPaHCHMA
UMNyasca. PeakTusroe
JIBHIKCHUE.

Mexannydeckas pabora H
motHoCTh. Pabora e Takect,
yrupyroctu, tpenns. Ceasn,
IHEPruK H paboThl.
[lorenumnansHan Heprus rena,
NOJAHATOrO HA NOBEPXHOCTHIO
semun, Tlorenumansuas neprus
CAATON npyKnHbl. Knuernueckas
meprua. Teopema

0 KMHCTHUCCKON IHEPIUM,

3aKoH M3MCHEHNA H COXPAHCHNA
MEXAHHYECKOI IHEPrum

Habmoaenne u o0CyKACHHE ONBITOB,
JEMOHCTPHPYIOIINX NEPEaaqy UMy ibeca

NPH B3aUMOAEHCTBHH TEJI, 3aKOH COXPAHEHHA
HMIYALCA NpH a0COMIOTHO YIIPYIOM H
HEYTIPYTOM B3aHMOACHCTBHM TEJI,

AHAIH3 CHTYAUHH B OKPYRKAKOWICH KH3HN

C MCNOIB30BAHHEM 3aKOHA COXPaHCHMHA
HMITY/IbCA.

PacnoznaBanne ABJICHUA PEAKTHBHOINO
JNBHAKCHUA B IPUPOJIC M TEXHHKE,

[IpMeHeHHe 3aK0Ha COXPAHEHHA HMITYJIbCA
JUIA pacvera pe3yabTaToR B3aHMOACHCTBHA T
(Ha NPUMEPAx HEYNPYTOro B3auMOACHCTBIA,
YIPYroro UeHTPAILHOIO B3aHMOACHCTBHSA JBYX
OJINHAKOBBLIX TCJ1, OJIHO H3 KOTOPBIX
HEMOABHIKHO),

Onpeaencnne paborTbl CHIIBLE TPEHMS

MPH PABHOMEPHOM JIBHKCHHH Teaa

M0 FOPH30HTAILHON MOBEPXHOCTH.
Onpenenenne padorsl CHILI YIIPYTOCTH

MPH NOIBEME IPy3a ¢ HCIOIL30BAHHEM
HEMO/IBHAKHOIO M NMOJBHAKHOTO 0/I0KOB.
OnpeseneHne MOHOCTH.
DKCNCPUMCHTAILHOE CPABHCHNE HIMEHCHHA
MOTCHUMAILHON M KHHETHYUECKOH IHepruii Tena
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NPH ABHKCHHH N0 HAKIOHHOMN IMJIOCKOCTH.
DKCNCPHMCHTANLHAR NPOBEPKA 3aKOHA
COXPAHCHUA MEXAHNYECKOI IHECPrin

NpH CEOOOIHOM NMaJCHHH.

[TpuMeHEeHNE 3aK0HA COXpaHCHHA
MEXAHHYECKOIT FHEPIriuy Ui pacyéra
NOTECHUHANLHON H KMHETHYECKOH Inepriit
Tena.

Pelienne 3a1a4 ¢ HCNONb30BAHHEM 3aKOHA
COXPAHECHHA MEXAHHUCCKOH IHEPIHM

Hroro no pazgeny

63

Pazaen 2. Mexannueckne Koae0annst 1 BOJTHbI

2.1 | Mexaunueckne
KoneOanus

8

KonebaresnbHoe ABHKEHHE.
OCHOBHBIC XapaKkTePHCTHKH
koseOannit: nepHojL, HacTora,
amIuIMTy1a. I'apMoHnieckne
Konedanns, 3aryxaomme
konebauns. Bolnyikaeaubie
koneOanua. Pe3oHanc,
MaremMaruyecknil u NpyAKHHHbIH
masTHukH. [Ipespainenne
IHEPIHH NPH KosedaTeIbHOM
JIBHACCHUM

Habmoaenne konebanuii noa aelicrenem cu
THKECTH M YNIPYTOCTH H ODHAPYKEHHE
NOAOOHLIX KOICOaHIil B OKPYIKAIOUIEM MHPE,
Anams xkoneGaHui rpy3a Ha HUTH H

Ha npy&uHe. OnpeacicHne 4acToTs
KoeOanni MareMaTHYeCKOro 1 NPYKUHHHOIO
MAATHHKOB,

HaGmonenne u 00bACHEHHE ABACHNSA
pe30HaHca.

Hecnenopanne 3aBHCHMOCTH Meproia
KOACOAHMI NOABCIICHHONO K HWTH rpy3a

OT JUTHHBI HHTH.

Heeienosanne 3asucHMoCTH nepnoja
KOeOaHuii MPYVKHHHOTO MAATHHKA OT MacChl

rpy3a.
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[TpoBepka HezaBHCHMOCTH neproaa kosiebaumii
rpy3a, NOABCHICHHOTO K JICHTE, OT Macchl
rpysa.

Habmoaenne u 00CyKACHHE ONLITOB,
JCMOHCTPHPYIOIIHX 3aBHCHMOCTL NEPHOIA
KoseOaHui MPYAHHHOIO MasTHHKA OT MACChI
rpy3a H KECTKOCTH MPYAKHHBL

TTpHMEHCHHE MATEMATHYECKOTO H NPYAHHHOTO
MAaATHHKOB B Ka4eCTBE MOJie/ieil UIA ONMHCAHHS
kosieOannil B OKpYIKaoUeM Mupe.

Peienne 3a1a4, CBA3AHHBIX C BHIYHCICHHEM
HJTH OLIEHKOIT YacTOTh (nepuoaa) KopeGaHuii.
Hamepenne vekopenus ceoboanoro

najaeHns

)
(B8]

Mexannueckne BOJIHbI,
3BVK

MexannuecKkHe BOJIHBI,
[1poaonsHEIE H ONEPEHbIE
BOJIHBL, CBOMCTBA MEXAHHYCCKUX
BOJIH: uHTEpdEepeHins u
Jmdpakums. JLanHa BoSHbLL 1

CKOPOCTE €€ pacnpoCTpaHCHHA.
Mexanndeckue BO/IHBI B TBEPAOM

TEJIE, CEIHCMHYECKHE BOJIHEL.

3syk. PacnipocTpasenne n

oTpaxkeHne 3syka. [ poMkocTh
3BYKA W BBICOTA TOHA. Pe3onaHc

B akycruke. Mndpassyx n
yasTpassyk. Mcnonszosanue

OO0HAPYIKEHHE W AHANH3 BOJHOBBIX ABACHNI
B OKPY/KaKOUIEM MHPE.

HalGmoaenne pacnpoctpaHenns npoaoibHbIX 1
NONEPEeYHbIX BOJIH (Ha MOACTH ) H
OOHAPYKEHNE AHAJIONMYHBIX BUAOB BOJIH

B NPUPOAE (3BVK, BOAAHBIC BO/IHBI).
[loctaHoBKa ONBITOR 1O HAGMIOACHHIO
HHTEpEpeHIHn B A paKiHi BOJIH

Ha NMOBEPXHOCTH BOIBI,

BrivucIeHne UTMHBL BOJIHBE H CKOPOCTH
PACIPOCTPAHEHHS 3BYKOBBIX BOJIH,
Habmoaenne apacHus OTPaKCHNS 3BYKOBBIX
BOJIH.
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VALTPA3BYKA B COBPEMEHHBIX
TEXHOMOIMAX

Pewenne 3aaa4, CBA3AHHbIX

C PACTPOCTPAHCHHEM M OTPAKCHHCM 3BYKA
B pa3IHYHBIX Cpeaax.

AHAMH3 JAHHBIX O PErHCTpaLHN
FEMICTPACCHUI M B3PLIBOB € NMOMOLIBLIO
CEHCMHYECKHX BOJTH.

DKCIEPUMEHTAILHOE ONPEIE/ICHHE MPaHuLL
HACTOTHI CABIIMMBIX 3BYKOBLIX KOJICOAHHI,
Halmoaenne 3aBHCHMOCTH BBICOTHE 3BYKA
OT HaCTOTHI (B TOM YHCIE ¢ HCIONB30OBAHHEM
MY3BIKATEHBIX HHCTPYMEHTOB).
Habmoaenne u o0bACHEHNE ARICHUA
AKYCTHYECKOIO pe3oHanca.

AHaIN3 OPHIHHAILHONO TEKCTA,
MOCBAMEHHOIO HCTIONB30BAHHID 3BVKA

(WK YABTPA3BYKA) B TEXHUKE (IXOIOKALNA,
VIAbTPA3BYK B ME/IHLIWHE M AP. ). BLINOIHEHHE
3a/1aHHH 10 TEKCTY (CMBICAOBOE YTEHHE )

Hroro no pasjaeny

18

Pazaen 3. DAeKTpoOMaruuTHOE NOJIE H WIEKTPOMATHHTHBIC BOJAHbI

3.1

DNEKTPOMArHHTHOE
fnoJie 1
WICKTPOMAHHTHBIC
BOJIHb

6

DNCKTPOMArHUTHOE NOJIE.
DNEKTPOMATHUTHBIE BOJIHBI.
CrOACTBA MICKTPOMArHHTHBIX
BoJiH, Lllkana 31eKkTpoOMarHHTHEIX
sos. Menosissosanne
WIEKTPOMATHHTHBIX BOTH

JUIA COTOBOH CBA3H.

[TocTpoenne paccykaeHuii, 0G0CHORLIBAIOUINX
B3AMMOCBSA3b WICKTPHYESCKOIO H MArHHTHOTO
NoJICi.

DIKCNEPHMEHTAILHOE H3YHEHHE CBOHCTE
WICKTPOMATHHTHBIX BOJIH (B TOM 4HCIC

C MOMOLIBLK MOOHIBHOTO TeedoHa).

AHLTH3 PSHTTEHOBCKHX CHHMKOB
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Pammonokauna. Kocmuueckas
CBA3D.

DNEKTPOMArHuTHAS NPHpoOaa
ceera. CKOpOCTh CBETA.
Bonnossie cBoiicTsa caera:

unTepdeperuusa u andpaxims

HEJIOBEYECKOr0 OpraHn3ma.
AHAIN3 TCKCTOR, ONUCHLIBAIOIIMX NPOABICHHA
WICKTPOMArHHTHOTO HATVHCHHA B MPHPOJE:
AHBBIE OPraHH3MBbl, HATYUECHHA HEDECHBIX TeN
(CMBICJIOBOC YTCHHE),

[Tpoeesenne n aHa M3 ONbLITOB,
JNEMOHCTPHPYIOIUHX HHTEPPEPEHIMIO H
Anppakumio ceera.

Pacno3napanue ¥ aHa/IN3 PasiHIHbIX
MPUMEHCHHHA MEKTPOMATHHTHBIX BOJIH

B TCXHUKE.

Pelenne 3aaa4 ¢ HCnonb3oBaHuem (hopmyn
JUIA CKOPOCTH WICKTPOMArHHTHLIX BOJIH,
JUITHHbI BOJTHBI W HACTOTHI CBETA

Hroro no pasneny

Painen 4. Cserosnie saBjIeHns

4.1 | 3ak0oHnbl

pacnpocTpaHeHns
cBeTa

Jlyuesas mojieis cBeTa M
reOMETPHYECKAs ONTHKA,
Herounnku ceera
ITpamonuneiinoe
pacnpocTpaHeHne cBeTa.
Jarmenns Connua u Jlyuel,
Orpaxenne esera. [ockoe

3EPKAN0. 3aKOH OTPAKEHHA CBETA.

[MocTpoenne usodparennii,
CHOPMHPOBAHHBIX 3CPKAIIOM.
[Tpenomaenne ceera. 3akou

HaGnoAeHHE ONLITOB, JACMOHCTPHPYIOUIHX
ABACHUE NMPAMOJIMHEIHHOIO pacnpocTpaHeHns
CBETA (BOZHHKHOBEHHE TEHN W MOJIYTEHH ), H UX
HHTEPIPETALNA C MCTIOMBL30BAHMEM NMOHATHA
CBETOBOIO Jiy4a.

OObACHEHHE W MOJAEAHPOBAHHE COJIHEYHOTO U
JYHHOTO 3aTMEHM,

Hcenenopanne 3asBHCHMOCTH YITIA OTPAKEHHS
CBETOBOIO JY4a OT V1A NAACHHA.

Hayyenue croicTB H300P@KEHHA B IIIOCKOM

3epKane.
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npenomaenns ceera. [oanoe
OTPAKCHHE CBETA,
HUenonb3oBanne noaHoro
OTPAXKEHUA B ONMTHYECKHX
CBETOBOAAX, ONTOBOJIOKOHHASA
CBA3bL

Habmooenue 1 o0wiachenue onmmos

1O ROAVYEHUIO UFOOPANCENNT & BOSHVMONM U
BUINVEIOM 3EPRATAX.

Habmoaenne n 00bIACHEHHE ONBITOR

N0 NPSIOMICHHIO CBETA HA I'PAHMILC
PazIHYHbBIX CPe/l, B TOM 4YHCIE ONBITOB

C BHYTPCHHUM OTPAKEHHEM,

H3yueHue npuHIMna JACHCTBHA ONTHUYCCKOIO
CBETOBOJA.

Hccneoranne 3aBHCHMOCTH yIia
MPEIOMICHHA OT YIia NaaCHus CBETOROIO JIy4a
Ha FPAHHLE «BO3AVX—CTEKION.
Pacno3znaBanue [BIACHHH OTPIKCHUA
MPEIOMIICHHS CBETA B MOBCEAHEBHON KH3HM.
AHATH3 H O0BACHEHHE ABJICHHA ONTHYECKOIO
MHpaKa.

Pewenne 3a1a4 ¢ HCNonb30BaHHEM 3aKOHOB
OTPAKECHUS W NIPENOMIIEHHS CBETA

JIMH3B 1 ONTHYCCKHE
npudopsl

JInusa, xoa nyvei B amnse.
(opmya TOHKOH JHH3bI.
[TocTpoenne n3obpaxeHnii,
CHOpPMHPOBAHHBIX TOHKOH
nun30i. OnTnyeckas cucrema
(horoannapara, MuKpockona

u Teneckona. ['nas, kax
ONTHYECKAA CHCTEMa.
BAH30PYKOCTB W AAIBHO30PKOCTH

[Tonyuenne u300paeHnii ¢ NOMOLLBLIO
coDHparoweii 1 paccenBaloOLICH JIMH3.
Onpeaenenne GoKyCHOro paccTOAHHA U
ONTHYECKOH CHJIBI cOOMparoIei JIHH3LL,
Pewenne 3ana4 va nocrpoenne niodpaxeHuii
B COOMparoLLEii H pacceHBalOLLCH IHH3AX.
Pemenne 3a1a4 Ha npuMeHeHne Gopmyiibl
JHH3bL,

AHATN3 YCTPOHCTBA W NPHHLMNG ACHCTBHS
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HEKOTOPBIX OMMTHYECKUX MPHOOPOB!
(horoannapara, MUKpPOCKONA, TEACCKONA.
Axann3 spneHnit G1M30pyKOCTH 1
JATBHO30PKOCTH MTPH H3YHEHHH MOJICNIH Ia3a,
NPHHIHNG ACHCTBUA OYKOB

o

4.3 | Paznoxenue 6en10ro Paznoxkenne Genoro ceera B Habsmoaenne n 0OBACHEHHE ONBITOR

CBCTA B CHEKTP cnekTp. Onwirsl Helotona, Nno paznoKennio 6E10ro CBeTa B CnexTp.
CRoKeHne cnekTpaibHbIX Habmonenne u 00bACHEHHE ONBITOB
useros, Jlncnepens ceera M0 NOIVHCHIIO OeIOro CBETA NPH CIOKCHUM
CBETA PA3HBIX LIBETOB.

[TpoBenerne u OOBACHEHHE ONLITOBR

M0 BOCHPHATHIO IBETA NPEAMETOB NMPH HX
HaOMIOACHHNA Hepe3 LBETOBbLIE (PHIILTPBI
(UBETHBIC OYKH)

Hroro no pasaeny 16

Painen 5. Ksanrosbie ABICHNA

5.1 | Hcnyckanme n 4 Onsitel Pesepdopaa n Obcyaaenne nemm onsitos Pesepdopaa
MOrJoIICHHE CBETa MJIAHETAPHAA MOJAE/bL ATOMA. 110 HCCEJ0BAHHIO ATOMOB, BbIIBHAKEHHE
aroMoM Moneas atoma bopa. FUTNOTE3 0 BO3MOXKHBIX PE3y/IbTATaxX ONbiTOB
Hcnyckanne 1 noromeHne CeeTa | B 3aBHCHMOCTH OT MPEANnoIaraeMoro CrpoeHus
aromom, Keantel. JInnehuareic ATOMOB, (POPM YJIHPOBAHNC BHIBOJIOB
CHEKTPHI H3 PE3YJILTATOB ONBITOB,

O0fcyaaeHne NpoTHBOPE Ml NaaHeTapHoi
MOJIC/IH ATOMA H OCHOBAHMI JUIS THIIOTE3bI
bopa 0 craumoHapHbiX OPONTAX HNEKTPOHOB.
H3yueHne CekTpoB HTYyHCHUS 1
NOrJOUWICHHA.
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H3yuenne CnexTpoB pasiHuHbIX ra3os.
HabmoseHne Cruiomnsix u Jnneivarsix
CHEKTPOB M3IYHCHNUA Pa3IHYHBIX BEILECTB.
O0bACHEHHE IMHEHYATHIX CNEKTPOR
HATYUCHNA

CrpoeHne aroMHOro
sapa

Pasmoaktusaocts, Aabda-, Gera-
H ramma-uatyueHns. CrpoexHue
aroMuoro aapa. Hyknonnas
MOJIeJTb ATOMHOIO Apa.
Hzotonsl. Pannoaktusnbie
npespauieHud. Hepuoa
noJsypacnasa aroMHbIX aaep.
JlelicTBHEe panuoaKTHBHBIX
HUTYHCHUH HA KHBBIC
Opraim3Mbl. 3amura

OT PAIMOAKTHBHOTO HATYHCHHA

OBCYAICHNE BOIMOMKHBIX FHIOTE3 0 MOJACIAX
CTPOCHUSA Spa.

Onpenenenne cocrasa saep no 3alaHHbIM
MACCOBbIM H 3aPA/10BBIM YHCIAM H

110 MOJOKEHHIO B NCPHOJAHYCCKOR CHCTEME
IEMEHTOR,

[TpuMeps anain3a H3MEHEHHA COCTaBa A1pa n
€ro NoNOKEHNs B NEPHOANYECKON CHCTEME
MPH PAAHOAKTHBHOCTH.

HccenenoBanne TPEKOB: HAMEPEHHE IHEPIHH
HACTHILBI 10 TOPMO3ZHOMY MYTH

(no dororpadusm).

Habmoaenne Tpekos B kamepe Buibcona.
Hayuenne paboTsl CHETHHKA HOHHIHPYIOLIMX
H3TYHEHHI.

Pervcrpaiis H3IYUCHHSA NPHPOAHBIX
MHHEPANOB M MPOAYKTOB,

Hamepenne paanoakweioro gona.
OOHapyKCHHE W HIMCPEHHE PAIHALIHOHHOIO
(hoHa C NOMOLILIO 03HMETPA, OLEHKA €10
HHTEHCHBHOCTH.
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AHanu3 OHOIOTHHECKAX HIMEHEHMIT,
MPOHCXOAAIMX 1101 ACHCTBHEM
PUIHOAKTHBHBIX HATYHEHMIA.
[Tpumepsl HENONBL3OBAHUS PAHOAKTHBHBLIX
HAY4EHHH B MEAUIINHE
5.3 | Anepusie peakumm 7 Slaeprsie peakumnn, 3aKoHsl TTpUMEpBl HCHONBL3OBAHKS 3aKOHOB
COXPaHEHUSA 3apa10BOT0 H COXPAHEHHS MACCOBBIX H 3aPAA0BBIX YHCEN
MACCOBOIO HMCE, DHEPIUA CBA3N | JUIA ONPEACACHHSA PE3VILTATOB AACPHBIX
aroMubix faep. CBs3b Maccsl u peaKumit, aHANN3 BOIMOKHOCTH WM
IHEPrun. Peakumm cunTesa u HECBO3MOKHOCTH SUICPHOI PeaKkumm,
aenenns aaep. Uerounukn OBcyKaEHHE NEPCNEKTHB HCNOAB30BAHMNA
aueprun Conmua n 38831 YIPABJIAEMOTO TEPMOAACPHOINO CHHTE3A.
Anepnas 3HepreTka. OBcyKaeHHE IKONOHHYECKHX NpodieM
DKONOrHYECKHEe npodieMbl MPEHMYILIECTB, CBAZAHHBIX C AACPHOI
ANCPHOI IHEPreTHKH IHEPreTHROH
Hroro no pasaeny 16
HosTopuTeabno-06o0manmmii Moy
6.1 | Mexannueckue 6 Cucremaruzaums u ofodmenne | Pemnenue 3a1a4, OTHOCAILMXCA K pasjieny
ABICHHA NPEJAMETHOIO COACPIKAHNA H «MexXaHH4YeCKHE ABICHHAY.
(NMOBTOPHTENLHO- OMNbITA ACATE/ILHOCTH, Boinosnrenne naboparopusix paboT H ONbLITOB
obo0ImAaouHi NPHOOPETEHHOrO NPH H3YYCHAN | N0 MEXAHNUCCKUM ABJICHHAM (BKIOYas padoThl
MOY/Tb) MEXAHNYECKNX ABICHHIT Ha H OMbITHI M3 NEPEUHA K Pa3aeiy) B YCJIOBHAX
yriyOIeHHOM YPOBHE, CaAMOCTOATENILHONO MUIAHHPOBAHHA NPOBEACHNA
NOArOTOBKA K OCHOBHOMY HeCaeA0BaHNA, BEIOOPA 1 ODOCHOBAHNA METO1A
rOCYIApPCTBEHHOMY JK3aMEeHY H3MEPEHNA BEAHYNH, COOpKH
no (u3nke IKCNEPHMEHTANBHON YCTAHOBKH

70



Depepanuuan pabovan nporpamms - Dienickn

7-9 xnacont (VeayOaenusi yposeis)

6.2 | TennoBuie ABJICHHSA Cucremaruszanms u 00o0menne | Pewenne 3a1a4, OTHOCALIMXCS K pasjaeny
(NOBTOPHTENBHO- NPEAMETHOrO COACPHKAHNS H «TennoBbie ABICHHUAY,
obodmalommii ONbITa ACATEILHOCTH, Brinonuenne saboparopHbix padoT U ONLITOB
MOJLYJTh) NPUOOPETEHHOTO NPH H3YHCHNUH | 110 TEIVIOBLIM ABICHHAM (BKIIOUas paboTsl 1
TEMJOBLIX ABNCHHI OMNBITHl H3 NEPEYHA K Pa3ieay) B YCIOBHAX
Ha yrayGICHHOM YPOBHE, CAMOCTOATE/ILHONO MIAHHPOBAHWA NPOBEACHMSA
NOArOTOBKA K OCHOBHOMY Heeaea0BannA, BeiOOpa n 000CHOBAHKA METOAA
FOCYAPCTBEHHOMY JK3aMCHY H3MCPEHUS BEAMUHH, COOPKH
no pusmke IKCMIEPUMEHTANBLHON YCTAHOBKH
6.3 | DnekrpoMarHuTHbIC Cucremarnszanus n 00o0meHue | PeleHne 3a1a4, OTHOCAIIMXCA K pasjaeny
ABICHUA NPEAMETHOIO COACPHKAHNA H «INEKTPOMArHATHBIC ABACHHAN,
(NOBTOPHTEBLHO- ONbBITa ACATEILHOCTH, Brimonuenne naboparopubix pador
o0o0waroLmii NPHOOPETEHHOrO MPH H3YIEHHH | H ONBITOB 10 WICKTPOMArHHTHBIM ABJICHHAM
MOJIYJTb) AMEKTPOMArHHTHBIX ABICHH (BK04as paboThl M OMBITE W3 NEPEYHA
Ha yrayO/ICHHOM YPOBHE, K pa3jeny) B yCIOBHAX CAMOCTOATEILHOIO
NOArOTOBKA K OCHOBHOMY NAAHHPOBAHNUA NPOBEACHNA HCCICIOBAHNS,
rOCYAAPCTBEHHOMY IK3aMEHY BeIBOpa # 00OCHOBAHKA METO/1A H3MEPEHNA
no (pusnxe BEHYHH, COOPKH 2KCNEPHMEHTATLHOI
_ S [ _|yerawomkw
6.4 | CeeToBbIC ABICHHA Cucremarnzauus u 06o0uienne | Pewenne 3ana4, OTHOCALIMXCA K pasaeny
(noBTOpHTENLHO- NPEAMETHOIO COACPIKAHMA K «CBETOBBIC ABJACHNUA.
obobwaromii ONBITA ACATEILHOCTH, Boimonxenne naboparopHbix paboT # ONbITOB
MOJLYJ1b) NPHOOPETEHHOTO NMPH HIYHCHNUH | 1O CBCTOBLIM ARJICHHAM (BRIIIOYas paboThl H

CBETOBBLIM SRJICHHIA
HA YIyOJACHHOM YPOBHE,
NMOJAroTOBKA K OCHOBHOMY

OMNbLITHI M3 NEPEUHA K Pa3aeiy) B YCIOBHAX
CaAMOCTOATE/ILHONO IUIAHHPOBAHHA NPOBEACHHA
HCCIeA0BaHN, BEIOOPA i 000CHOBAHHA METOA

71




-

Depepannuan pabovan nporpamsa | Ducsien. 7-9 sacont (VeayOaeuuui yposen)

rOCYAapCTBEHHOMY IK3aMEHY HIMEPEHHUS BEIHYHH, COOPKH
no (pusmke IKCNEPUMEHTANBHON VCTAHOBKH
6.5 | [loBTopeHue u 4 Cucremarnsauus n ododumenne | Pabora ¢ Tekerami (PHIHUECKOIro CoepKaHnA
0000menne MPEAMETHOrO COACPIKAHUSA W 10 Kypey (pu3ukn yraybieHHoro ypoBHs.
ONbITA ACATENLHOCTH, Buinonuenne npoGaeMHbIX 3a1aHHit TPaKTHKO-
NPUOOPETEHHOrO NPH H3YYCHUH | OPHCHTHPOBAHHOIO XapakTepa (3aaHus no
BCETO Kypea (puanku €CTECTBEHHO-HAYYHON rPaMOTHOCTH), B TOM
YIAYOIEHHOTO YPOBHA, HHCIE 3A0AHNT C MEKNPEAMETHBIM
NOJATOTOBKA K OCHOBHOMY CONCPARAHMEM,
FOCYAPCTBCHHOMY IK3aMEHY Padora Haa rpynnossiMmu uim
no (pu3nke HHAHBHAYATbHBIMH MTPOCKTAMH, CBAZAHHBIMH
¢ coneprkanmem Kypea (pu3nku yravoaeHHoro
VpOBHS
Hroro no pasaeny 17
OBLIEE KOJIMHECTBO 136
YACOB T10 IMPOI'PAMME




