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IlogcHATENALAAY 3aNMHCKA

Ilporpamma ais 10-11 xyiaccoB coctaBieHa Ha OCHOBE (YHIAMEHTANTBHOTO fnpa
CcolepykaHuA o0IIero obpasosanus i TpeGOBaHUI K pe3ybTaTaM 06yHeHus,
npeAcTarieHHbIX B CTanaapTe cpenHero obimero 06pasoBants , B COOTEETCTBHH ©
TIpUMEPHOH 1TPOrpaMMOoi cpeiiHero obimero o6pasoBanus, yaeGnuKamy dusuKH(
Msixuwes 1°51, Byxosues b.5., Yapyrun B.M. Basoskiit yposens. Knaccrgecknit Kypec.
®usuka 10 knace. M:Ipocsemenne, 2018 r.; Msaxumes .5, Byxosues b.b., Yapyrun

B.M. basoBuiii yposenn. Knaccuaecknit xype. Ousuka 11 xnace. M:TIpocseiuense, 2018

r).

IIporpamma yue6Horo npeamera «u3ukay Hanpasiena Ha GOPMHPOBAHHE y
obyqaromuxcs QYHKIHOHATEHOR TPaMOTHOCTH H METANPEAMETHEIX yMeHHH uepes
BBIITOTHEHHE HCCIIEAOBATENHCKOM H IPAKTHUECKOM HEATEIEHOCTH.

B crcreMe ecrecTBeHHO-HayYHOrO 06pa3oBanHs HU3NKA KaK yueOHBLIH IpeaMeT
3a8HHAMACT BKHOE MECTO B QOPMHPOBAHHH HAYYHOTO MHPOBOI3PEHHS H O3HAKOMIICHHS
O0YYAIOLIMXCsL C METOAAMH HAYYHOTO [I03HAHHS OKPYXAIOIETO MHUPA, 8 TAKKE ¢
¢usHIECKUMH OCHOBaMH COBPEMEHHOTO NPOH3BOACTBA H GEITOROTO TEXHHYECKOTO
OKDYKEHHUS 4eNioBeka; B POPMHPOBAHHH COOCTBEHHOM ITO3HIUH 10 OTHOMIEHHIO K
(usieckol nupOPMALHK, TONYYEHHOH 3 PA3HBIX HCTOYHHKOS.

YCnemnocTs M3y9eHH s IPEIMETA CBA3AHA C OBAAIEHUEM OCHOBAMMU y4ueOHO-
HMCCIICNOBATENLCKOM JEATCNEHOCTH, PUMEHEHHEM IOy IeHHBIX SHAHHH IIPH peLIcHHH
NPaKkTHYECKHX H TEOPSTHYCCKHX 3a1ad.

HsyueHue QUK HA 6a3060M ypoehe OPHEHTHPOBAHO Ha OGECTIEUeHHE
o6meoGpa3oBaTe-HOM U OBIIEKYILTYPHOI [TOATOTOBKH BBIYCKHHKOB, ConepxaHue
6a30B0ro Kypea 1103BOIHET HCIONB30BATE SHAHHS O PHIHUECKHUX O0BEKTAX K mponeccax
Ans obecriedeHus 6e30MacHOCTH IPK 0GPAIIESHHHN ¢ NpHOOpaMH H TEXHHYECKHMH
YCTPOHCTBAMH; U1t COXPAHEHHA 300POBbA U COBIIOASHIA HOPM IKONOTHYECKOrO

HOBERCHHA B OKPYXKAIOMEH cpe/ie; ANa IPUHATHA PEUICHHH B IIOBCEAHEBHOM XU3HH.
Leny n3yuenus Gusuku B cpenpei mkone:

- GopMHpOBaHHe Y O6YYAIOMIMXCs YMEHHS BHAETS U IOHHMATD LEHHOCTE obpa3oBanus,

3HAYMMOCTB (PU3HYECKOTO 3HAHAA JUIst KBKHOTO YENOBEKa, yMEHHH pasiiiyaTs (axTs! u
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OLICHKH, CPABHHBATE OIIEHOYHAIE BEIBO/BL, BHAETE HX CBA3D C KPHTEPHIMH OLICHOK H
CBA3b KPHTEPHEE C ONPelEeNeHHol cucTeMoii neHHocTel, GopMynHpOBaTL B

0060CHOBEIBATE COOCTBEHHYIO MO3MIHIO,

~(opMupoBanKe y 06y4alomuXcsl LIENOCTHORO NPEACTABNEHUA O MUDE H POJIH (GH3MKH B
CO3JIJaHHH COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHEI MHPA, YMERHS O0BACHSTE
0BBEKTE! H TPOTIECChl OKPYIXaloLIet NeHCTBHTENLHOCTH — IPHPOAHOH, COLHAILHOH,

KYJBbTYPHOH, TEXHHYECKOH CPEAbl, HCIONB3Ys 1A 3TOTO PH3HYECKHE 3HAHHU,

~IpHoOpeTeHHe 00Y4arONMIMMHCA ONbITa Pa3HO00Pa3HOil AEATEALHOCTH, ONIBITA NO3HAHMS
4 CAaMOTIO3HAHHA, KIIOUEBBIX HABBIKOB (KIMO4EBbIX KOMIIETEHTHOCTEH ), HMEIOIHX
YHHBEPCANIBHOS 3HAYEHHUE IS PAsIIMYHEIX BHIOB ACATEIEHOCTH, HABBIKOB PEIISHH
mpobrieM, NPHHATAA PeLIeHUH, TOHCKa, aHanu3a i 06paboTku HadopMaIHH,
KOMMYHHKATHBHBIX HABEIKOB, HABBIKOB H3MEPEHHH, HABEIKOB COTPYAHAYECTBA,

3(pexTHBHOTO K 6€30NMACHOTO HCMOMB3OBAHHS PA3MHYHBIX TEXHHYECKHX YCTPOHCTS;

- OBJIAJICHHE CHCTEMOH Hay4HBIX 3HAHHI 0 QM3HIECKHX CBOHCTBAX OKPYXKAIOLLUETO MU,
00 OCHOBHBIX (PU3HUECKHX 3aKOHAX H O CMOCOGAX HX UCIOJTB30BAHMA B MPAKTHYECKOI

JKH3HY.

Jis MOCTHIEHHS MOCTABASHHEIX LSl yIalumMCca HEOOX0AHMO OBIANETE METONOM
HayIHOrO IIO3HAHKS H METOAAMH HCCIIEIOBAHMSA ABNCHHHN MPHUPOJBEL SHAHUIMHE O
MEXAHHYECKHX, TETUIOBBIX, JIEKTPOMATHHTHBIX ¥ KBAHTOBHIX ABJICHHUsAX, GU3HUCCKIX
BENMYHHAX, XapaKTEePH3YIOWHMX 3TH SBICHHUS. Y ydamuxcs HeobXxonumo chopMHpoBaTh
yMeHHst HaJlo#aTE PHINIECKHE ABNCHHA H IPOBOAHTD IKCIIEPHMEHTAIBHEIE MCCIEN0BARNS

C HCIIONIB30BAHHEM H3MEPHTENBHEIX IPHOOPOB.

O6man xapakrepucTHKa yaeGHoro npeamera
®u3uKa Kak Hayka o HanGosiee OOIHX 3aKOHAX IIPHPOIBL, BEICTYTIAs B KAIECTBE
y4€OHOTO NpeaMeTa B IIKO/Ie, BHOCHT CYIECTBEHHBIH BKIIa] B CHCTEMY 3HaHHI 00
OKpyzatouem Mupe. OHa pacKpbIBAET PONb HAYKH B 9KOHOMHYECKOM H KYNbTyPHOM
Pa3BHTHH 06I0ECTBA, CIOCOGCTBYET (POPMHPOBAHHIO COBPEMEHHOIO HAYYHOTO
MHPOBO33peHHA. Jlid pemenus 3aa4 GOpMUPOBAHHS OCHOB HAYYHOTO MHPOBO33PEHHS,
Pa3sBHTHA HHTEIIEKTYaNbHbIX CIOCOOHOCTEH 1 TO3HABATENBHBIX HHTEPECOB LIKOILHUKOB

B ITPOUCCCE H3YHCHUA II)HB'HKH OCHOBHOE BHUMAHKE CIICNYET YACHIATEH HE repenave
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CYMMBI FOTOBBIX 3HAHHH, 2 3HAKOMCTBY ¢ METONIaMH HayYHOI'O TIO3HAHHS OKPYXAIOLIEr0
MHpa, IOCTAaHOBKE NPOOIIeM, TPEOYIOIIHX OT YHALIHXCA CAMOCTOSITENBHOH NEsSTeNbHOCTH
O MX PaspelleHHIO.
B nponecce usyuenns ¢pusnxy 0/mKHB GRITH chopMHpOBaHEI Takue O6meHayIHEIe
TOHATHA, KaK IPHPOAHOE ABNCHHE, SMIIHPHYECKH YCTRHOBICHHBIH (aKT, THIoTesa,
TEOPETHIECKHH BLIBOJ, PE3yNLTAT SKCIIEPHMERTANBHON MPOBEPKH, a4 TAIOKE TTOHHMAHHE

LNEHHOCTH HAayKU IJid YAOBJIETBOPEHH: NOTPeGHOCTEH YenoReka.
Mecro yaebnoro npeamera B yueGroM niane

Mecro yue6Horo npenmera: Ha U3yueHne U3UKH HA 6a30BOM yposHe B 10 wracce
OTBOAMTCA 2 4aca B HEJIEMIO, NporpaMa paccuuTana Ha 70 u; Ha H3y4YeHHE (PH3UKH Ha

GasoBoM yposHe B 11 knacce OTBOMHMTCA 2 Yaca B HELEITO, IIporpaMa paccynTaHa Ha 68 4.
Conepxanne yue6roro npegmera

IIporpaMmoii yaeGHOro ipeaMeTa IpemycMOTPeHO H3ydeH e CIENYIOMMX Pa3eNioB:

10 xmacc
Hazpanue paznena KourteeTBo yacos
OcHoBHEIE 0COGEHHOCTH (PH3HUECKOr0 METONA HCC/IEOBAHMA Iq
Mexanuka 30y
Monexynapras ¢usuxa. Tepmoruaamuka 154
SONEKTPOAMHAMIKA 234
IloBTOpeHEE 13

Hroro 7049
11 wace
HazBanue pasaena Konnvecrno uacon
INEKTPOAMHAMHKE 114
Kone6anua u posmsl 20y
Ornruka 184
KsanTopas ¢pusuxa 164
AcTtpoHoMus 349

Hroro 684




10 knmace

Mexannka

CHCTeMBI OTCUETa. CxangapHsle U BeKTOPHEE (PH3HYECKHE BENHYHHEL. Mexannueckoe
ABHCHHE K €70 BHJBL. OTHOCHTEIBHOCTh MEXaHHYECKOTO ABKEHHS. MruoBeHHAs
CKOpOCT5E. YCKOpeHHe. PABHOYCKOPEHHOE ABIKCHNE. JIBHIKEHHE 110 OKPYKHOCTH C
MOCTOAHHOH 10 MOAYNIO CKOPOCTRIO. HIpunnun otTHocuTenbHoCTH ["anmnes. Macca ¥ cua.
3akousl JHHAMHKH. Crioco0b! u3MepeHHs ciil. HepIHanhHeie CHCTEMB] OTCHETA. 3aK0H
BCCMHPHOTO TAMOTEHHA. JaKOH COXPaHeHHS HMNYIibca. KuHeTHyeckas sHeprus 1 paboTa.
[ToTesunanbHas SHEPryA T€/1a B IPABHTAMHOHHOM Iosie. IIoTeHIMapHAS SHEPTHS YIPYro
NeOpMUPOBAHHOrG TeNa. 3aKOH COXPaHEHH MEXaHHYECKOH 3HEPIHH.

Lemoncmpayuu

3aBHCHMOCTD TPACKTOPHH OT BEIGOPa CHCTEME! OTcHeTa. I1a/icHue Tl B BO3AyXE U B
BakyyMme. fBnenne naepunn. UaMeperue cuit. Criokesye CHl. 3aBUCHMOCTE CHIBI
ynpyroctu oT Aedopmanu. Peaxtusroe nsuxernne. [Tepexon noTeHuuansHoit sHeprum B
KHHETHYECKYIO H 00paTHO.

Dponmanvrvie nabopamopuvie paboms:

1. MzydeHue IBHKEHHS 1€/ IO OKPYIKHOCTH.

2. VIsyuenue 3aKk0Ha COXpaHEHHS MCXaHHYECKOH JHEPrun.

Monexynspuas ¢n3uxa. Tepmonnnamuka

Monexy spHo-KHHETHYECKAA TEOPHS CTPOCHHA BELISCTBA H €€ 3KCIIEPHMEHTATbHEIE
OCHOBaHHsA. AGCONIOTHAY TeMIIepaTypa. YPaBHEHHE COCTOSHHS HACAIBHOTO Ta3a. CBsI3b
Cpe/HeH KHHCTHIECKOH SHEPTHH TEIUIOBOTO ABHKEHHA MOJIEKYJT ¢ aGCOMIOTHOH
TemnepaTypoll. CTpoenue xuKocTel u Teepasx Ten. KprcTaninyeckne u amopdHsIe Tena.
BuyTpeHHss sHeprus. PaboTa u Tennonepesada Kak CocoGbl H3MEHEHHA BHYTPCHHEH
Snepruy. 1lepserii U BTOpoH 3aKOHB! TepMONHHAMMKH. TIpHHIHIIE 1eHCTBHS TEIIOBBIX
manray. KITH rennosoro aeurarens. IIpo6ieMs! TEONO3HEPTETHKH H OXPaHa OKpYy KaloweH
CPEJIBL.

Hemoncmpayuu

Mexanu4eckas Mozenb 6pOYHOBCKOTO BMkeHus. M3MEHEHHE NanneHns Ta3a ¢ H3MEHEHHEM

TEMIICPATYPHI TIPH IOCTOSHHOM 00BbeMe. HMaMeHeHne 06beMa ra3a ¢ u3MeHeHHEM
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TEMIIEPATYPEI IIPH TIOCTOAHHOM JaBleHMH. H3mMeHeH e 00heMa rasa ¢ H3MEHEHNEM JABICHHS
IIPH MOCTOSAHHOM Temiepatype. Y CTpoHcTBO rHrpoMeTpa  ncuxpomerpa. Kpucrannueckue
H aMop¢uble Tena. Mozenn TeIUIoBbIX JBUraTeneii.

Pponmanvrasn nabopamopras paboma

3. OnerTHas poBepka 3akona Ieii-Jloccaka.

DIIeKTPOAHHAMHKA

DJEMEHTAPHBIN SNEKTPUIECKHH 3apa. 3aKOH COXPAHEHHS SMEKTPHYECKOTO 3apsaaa. 3aKkoH
Kyrnoua. Snextprtieckoe nosie. PasHocTs noteHmuanos. Jnexrpoemkocts. Konnencarop.
TMocnenosarensHOE U napaIeIEHOE COEUHERME TPOBOIHMKOB. PafoTa M MOIHOGCTE TOKA.
HerouHuKH NOCTOAHHOrO TOKA. DIEKTPOABHKYINAs chiIa. 3axoH OMa IS T0IHOH
AMEKTPHUECKOH LEeMH. DIEeKTPHYECKHI TOK B METAINAX, HMEKTPOIHTAX, Ta3aX H BAKyyMe.

IHomynposonuuxu. Ilnasma.

Hemoncmpayuu
OnexTpu3ays Ten. JnexTpomerp. BsauMozelicTsre 3apanios. SHEPTH: 3aPSDKEHHOTO

KOHJEHCAaTOpa. DNEKTPOH3MEPHTENBHBIE IPHOOPHL.

Dpoumanshsie nabopamoprsie pabomet

4. I/ISYT-ICHPIG TNIOCNIEN0BATENBHOIO H [I3PATICIBHOI0O COENHHEHRA IIPOBOMHHKOR.

5. Mamepensie 3/IC ¥ BHYTPEHHETO CONPOTHBIECHHS KCTOYHMKA TOKA.

IloBropenne
11 xknacc

INeXTPOARHAMEKA (IPOXO/IKEHHE)

BsanmopeiicTeie ToxoB. MarauTHoe none. MaranTHoe none. URAyKIMS MATHUTHOTO MOJIA.
Cuna Amriepa. DnexTpoH3MepHTensHble NpuGopel. Cuna JlopeHua. MarauTHete ¢BOiicTBa
BEIIECTBA. DNEKTPOMArHuTHAA HHAYKIHA, OTKDPHITHE ek TPOMATEHTHON HHIYKIIHH.
ITpasuno Jienna. MarguTHbIH NOTOK. 3aKOH 31eKTPOMArHHTHOM HHAYKUMH. DJIC HEAYKIHK
B IBIDKYLIIMXCA MpoBOAHHKAX. CaMOHHAYKLHA. HHIYKTHBHOCTE. DHEPrus MArHHTHOTO HOJS

TOKA. BHCKTPOMaI‘HHTHOC noJg.

Hemoncmpayuu
Omnsit Opcrena. MarnuTHOe B3auMoneHcTBYE TOKOB. OTKIIOHEHHE 3JIEKTPOHHOTO Mydka
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MarHMTHBIM 1oNieM. 3asHCHMOCTh DJ{C HHAYKIHE OT CKOPOCTH H3MEHEHHSI MarHUTHOTO

NMOoTOKA.

DpormaneHbie aabopamopmvie pabomsi
1. Habmonenne neiicTBH MAarHUTHOTO 11015 Ha TOK.

2. I3yueHHe ABIeHHA EKTPOMArHHTHOR MHAYKLIHH.

KosieGanng B Bos1abE

Mexanuueckue kojnebanus. Ceobonaunie xonebanus. MareMaTHueckHil MasSTHHK,
T'apmonnyeckne konebanus. AMIIIHTY A, IEPUO, YacTOTA H (hasa koneOauuii.
Brinyxaennsie konebanus. Pesonanc. SnekTpoMaruuTHbIE KotebaHus. CBOGONHbIE
Koe6aHnA B KoebaTenbHOM KOHTYpe. ITepHon cBOGOAHBIX SNEKTPHYECKHX KOmeGaHHii .
BeidyxacHuble konebanns. [lepeMeHHbI ek TpHYecKiii TOK. AKTHBHOE COTIPOTHBICHHE.
JeHCTBYIOIIHE 3HAYEHHS CHITB TOK H HANIPSKCHHS B LIEMH [IEPEeMEHHOr0 Toka. MomuocTs
B LIETIH NEPEMEHHOr0 TOKa. Pesonanc B snekTpHyecko nens. Ipou3soacTso, nepeqaya u
noTpebIIeHHE ANeKTPHUECKOR SHeprun. I'enepupoBanue suepruy. Tparcdopmarop.
Iepenaya snekTpHecKoi JHEprid. Mexamiueckue BOJNHEL [IpOIONBHEIE H TONCpEHbie
BOMHEL. JitnHa BOHEL CKOPOCTh pacipoCTpaHEHHs BONHEL Y paBHEHUE rAPMOKHIECKOH
Geryiuei BonHEL 3BYKOBEIE BONHBL DNIEKTPOMArHHTHEIE BOTHEL, Mamydenue
BNEKTPOMArHHTHEIX BOJIH. CBOHCTBA 3/I€KTPOMATHHTHEIX BOJMH. [IPHHLMIEI paliHOCEBs3H.

Panuonor{aum, TEICBHOCHHE, COTOBAA CBA3L,

Hemoncmpayuu

CaoboznHble KoneOaHHs Irpy3a Ha HUTH H IIPYXHHE. 3aITHCh kone6aTeNbHOTO IBHKCHHAS.
Bemyxaenusie konebanus. Pezonanc. CBoGoaHbIE SNEKTPOMArHHTHBIE KOIEOAHHMS.
OctuiiorpaMma nepeMeHHOrd Toxa. I eHepaTop EpeMEHHOTO TOKA. Tpanchopmarop.
Hlonepeunsle 1 npononsrbie BOMHEL OTpaskenne U IpenoMiIeHye BoH. YacToTa koneGanuii
H BEICOTA TOHA 3BYKa. AMILTHTY 2 konebaHuii ¥ TPOMKOCTE 3Byka. ManyueHue

1 [IPHEM ICKTPOMATHUTHBIX BOJIH. OTpakeHHe ¥ NMPEIOMIICHHE MIEKTPOMAaTHHTHDBIX BOJIM.
Pponmanvhvie nabopamopuvie pabontvt

3. Uzmepenue yckoperust CBOOOAHOTO MAASHHS ITPH TOMOLIH MasSTHHKA.

Onreka

Cset. CropocTts cBeta. PactipocTpaHerue ceTa. 3aKOH OTPAKEHUT CBETA. 3AKOH



npenoMneHns ceeta. 1lonHoe BHyTpernee oTpaxenue ceera. Jlunsa. ITonyuenue
H300PasKEHHA C TOMOLLEBIO JTHH3E!L, DOPMYJIa TOHKOH THH3EL. ONTHYECKHE IpHOOPEL.
Paspemaromas crioco6HOCTS. CBET Kak 3IeKTPOMATHHTHAS BOJIHA. Hucrnepcus ceera.
Hnurepdepenius ceeta. Korepentrocts. Judpakuus caera. Jludpakuuontas permeTka.
ITonepeunocTs cBeToBBIX BONH. [TonApusanus ceera. OCHOBBI CIELHATBHOH TEOpHH
OTHOCHTEIEHOCTH. [10CTYTATE! TCOPUH OTHOCHTENLHOCTH. [I[PHHLMIT OTHOCHTENEHOCTH
OtiHimrelina. [TocToaucTso ckopocTu caeta. [IpocTpaHcTRO M BpeMs B CleNManbHOMN TEOPUH
OTHOCHTEJIGHOCTH. PesisTHBHCTCKAS nuHamMuka. CBA3b MacChl H SHeprHH. Hanyuenne u

crekrpsl. IlIkana 3neKTpOMarHHTHBIX BOJH.

Hemoncmpayuu

TpsMonuuelinoe pacpocTpaHeHHe, OTPAKEHAE

H NpeJIoMIIeHHe cBeTa. PacnpocTpaHenne ceera B ceetoBoze. JIuuznl. OnTHUECKHE npHOOpEIL.
WuTepdepenuns ceera. udpakius ceera. Ilonyuenne crekTpa ¢ HOMOLIBIO TIPU3MBI.
Tlomy4enue crieKkTpa ¢ NOMOIBIO AU(PAKIHOHHON pelLIeTKH. ITonspuzauus ceera.

Dponmansiivie 1abopamopHuie pabombt

4. Msmepenne NoKasares npeoMICHHS CTeKIa.
5. Onpenenenne onTHYECKOH CHITBI H POKYCHOT'O
PacCTOsHuA cOOHpalOIeH THH3HI.

6. M3MepeHue JHHEI CBETOBOI BOJTHBI

7. Habnronenue CILTOIHOrO | JIMHEHYATOT0 CIIEKTPOB.

KsaaToBan ¢pn3nka

CaeroBbic kBaHTH. [locTosmnas Inatka. Gotosddext. Ypasrenne Dinimreiina mis
porosddexta. Poronsi. KopmyckyaspHo-BoHoBOH gyamusm. THmoTesa ae Bpoiins,
Hapnetue cseta. [Tpumencuue Goroaderta. ATomHas usuka. Crpoenue aroMa. OnpITh!
Pesepdopua. Ksantoseie nocrynatst Bopa. Mogens atoma Bogopoaa mo bopy. Tpyanoctu
TeopxH bopa. Jlasepst. MeToms! pervcrpanuu Yactuu, Anbba-, Geta u raMMa-H2aydeHHe.
PannoaxTuBHBIe IpeBpaIneHns. 3aK0H PaIMOAKTHBHOrO Pacnaja. Hporonso-relitponnasn
MOJ(CIb CTPOCHHSA ATOMHOTO s71pa. Jledext Mace # anepris CBS3M HyKIOHOR B spe. Jlencuue
H CUHTE3 snep. SinepHas snepretria. Bronornueckoe AecTsre panHOAKTHEHOTO H3JTY9EHHS.
ONIEMEHTAPHEIE YACTHIbL. AHTHYACTHITEL

Aemoncmpayuu



Dotoadexr. Jlazep. CHETIHK HOHUIUPYIOIIAX H3NTYUeHHH.

AcTpoBOoMES

BunuMoe nBrpkeHre HEOECHBIX Tel. 3aKkoHBI JBixeHns IwiaHer. CrpoeHue ConHeuHOM
cucteMsl. CHcTeMa 3emist — JlyHa, OCHOBHEBIE XapakTepHCTHKH 3831, CONHIE,
CoBpEMEHHBIE TIPEACTABICHHAA O IPOHCXOKASHHH H SBOJIOLIHH 3Be3]I, FATaKTHK, BeenenHo#.
Hemoncmpayuu

Mouanens npuxerus Contue — 3emns — Jlyna.

JIA9HOCTHBIC, MeTanpeAMeTHbIEC H IPeAMETHbIC Pe3YJLTATLHI OCBOCHH YaeGHOTO
npeaMeTa «PDH3AKA» cpelHero o0mero odbpazosanns Ha 6230BOM ypoBHe
Juunocmusle:

* B LICHHOCTHO-OPHEHTAIHOHHOH cdepe — YyBCTBO TOPIOCTH 32 POCCHHCKYIO QH3HYECKYIO
HayKy, I'YMaHH3M, [IONOKHTEILHOE OTHOIIEHHUE K TPYAY, LeNeyCTPEMIEHHOCTD,

* B TPYA0BO# cepe — rOTOBHOCTS K OCO3HAHHOMY BHIOOPY JanbHeleii o6pa3oBaTeibHOM
TPaeKTOPHH,

* B [103HaBaTEIbHOH (KOTHUTHBHOH, HHTEISKTYaNIbHOK) cdepe — yMEHHE YIIPaBIATh CBOEH
II03HaBaTeNbHOH NeATeNBHOCTHIO.

Memanpeomemnsie:

* HCNOJIB30BAHHE YMEHHH ¥ HABBIKOB Pa3NHYHBIX BHOB I103HABATENBHON AeATEILHOCTH,
IPHMEHEHHE OCHOBHEIX METO0B I103HAHHS (CHCTEMHO-AHGHOPMAUHOHHBIH aHAIH3,
MOZCITHPOBAKHE H T. A.) A H3YHERHS Pa3THYHEIX CTOPOH OKpPYXKAIOMIeH NeHCTBHTENRHOCTH;
* ACI10/1630BaHKE OCHOBHLIX HHTE/UIEKTYAbHBIX Onepanuii: GopMynHpoOBaHHE THNOTES,
8HAIHM3 K CHHTE3, CpaBHEHHE, 00001EHHE, CHCTEMaTH3alIHA, BRIABIEHHE NMPHYHHHO-
CII€ACTBEHHBIX CBA3CH, NONCK aHAJIONOB;

* YMEHHE T€HEPHPOBATh HACH H OIIPEIENATh CPe/ICTBa, HeOOXOAUMEIE AJIY HX PEaH3ALHH,;
* YMEHHE ONpENeNsTh HeNy ¥ 330441 AESITENBHOCTH, BEIOUpaTh CPE/ICTBA pealH3aliiy teei
H NPHMEHATh HX Ha [IPAKTUKE,

* HCIMOJIE30BAHHE PA3MHYHBIX HCTOYHUKOB JUIK NOMyYeHHs QH3HYecKkoi HHOOPMALINH,
IMOHUMAaHHE 3aBHCHMOCTH COAEPKaHUA ¥ QOPMBI IIPEICTABNEHUS HH(POPMALHH OT Iieneii
KOMMYHHKAIIHH | ajjpecaTa.

Ilpeomemnusie:



JEMOHCTPUPOBAThL HA NPUMEPAX poib H MeCTO PH3NKY B HOPMHPOBAHHH COBPEMEHHOMN
Hay4HOH KapTHHEI MHPA, B pa3BUTHH COBPEMEHHOR TEXHHKU H TEXHONOTHH, B MPAKTHHECKOk
HEATENBHOCTH JIIOJCH,

JIEMOHCTPHPOBATEL Ha NMPHMEPAX B3aUMOCBA3b MEXAY QH3HKOH ¥ APYTHMH €CTECTBEHHBIMH
HayKaMH,

YCTaHABIHBATh B3aHMOCBS3b €CTECTBEHHO-HAYYHbIX SBICHHH H NPHUMEHATL OCHOBHEIE

(QH3HYECKHE MOJEIY JUIS HX OMUCAHHA H O0BLACHCHHA,

HCTIONB30BATh HHGOPMaLHIO QH3HTECKOro COAESPIKAHN IPU PellleHHH yIeOHbIX,
IIPAKTHYECKHUX, IPOCKTHBIX H HCCIEAOBATENBCKAX 3aa4 ,HHTEPHPYS HHPOPMALIHIO H3
PasiHYHBIX HCTOUHMKOB H KPUTHIECKH ee OlIeHHBas,

PasNHYaTE ¥ YMETh HCIIONIB30BATh B y4eOHO-HCCIEIOBATENLCKOH AEATENBHOCTH METOAS]

HAYYHOro no3HanusA (HabmoJeHue, onucaHue, H3MepeHUe, IKCIICPHMEHT, BEIIBHKEHHE
TUTIOTE3BI, MOACIIHPOBAHHE H AP.) H GOpPMBL HAYIHOrO NO3HAHH ((PaKThl, 3aKOHEL, TEOPHH),
JEMOHCTPHPYS HA NPHMeEpax X pPolb ¥ MECTO B HAYYHOM [TO3HAHHH,

[IPOBOJHTH IIPAMBIE H KOCBEHHBIE H3MEpeHU HU3UIECKHX BEIIHIHH, BEIOHpas
H3MEPHTENBHEIC IPHOOPH] ¢ YUeTOM HE0OX0AHMOI TOHHOCTH H3MEPEHHH, INIAaHHPOBATE X0
H3MEPeHHH, NI0IyYaTh 3HAYEHHE H3MEPAEMOH BETHIUHE] H OLEHHBATH OTHOCHTETBHYIO
IIOTPENIHOCTE MO 337aRHBIM QpopMyiaMm;

TPOBO/IMTE HCCIIEA0BAHHSA 3aBHCHMOCTEH MEXIY PH3HYECKHMH BENMUUHAMH: TPOBOAHTE
H3MEpeHHT H ONPEACATE Ha OCHOBC HCCICHOBAHHS 3HAYEHHE MAPaMETPOB,
XapaKkTePU3YIOUIHX AaHHYIO 3aBHCHMOCTD MEATY BEIHYHHAMHE, H JIENATh BHIBOX C YYETOM
[IOFPEITHOCTH H3MEPEHHH,

HCTIONB30BATh A/ ONHCAHH XapakTepa npoTekaHus QH3HUECKHX NpoueccoB fuznueckue
BEIMYHHGI H JEMOHCTPHPOBATE B3aHMOCBS3b MEXY HEMH; HCIOJIB30BATE /15T OIIMCaHH
XapaxTepa IPOTEeKaHHS (PU3HYECKHX NPOLECCOB HH3HUECKUE 2AKOHBI C YUETOM IPaHHL], HX
IIPHMEHBMOCTH,
peliaTh KAYSCTBEHHBIE 33a4H UCTIONB3YS MOJENH, PH3HIECKHE BEIHYHHB! H 3aKOHEL
BBICTPAHBATE JIOTHYECKH BEPHYIO LIETIOUKY OOBACHEHHS ({OKA3aTENBCTBA) IPEUTOKEHHOTO B
3azave porecca (ABICHHMs),

YUYHMTHIBATh I'PAHULBI IPHMEHEHHSA H3YHCHHBIX QUBHUSCKHX MOJENCH HPH PEIICHHH

OU3HYECKHX U MEXKIIPeIMETHBIX 381aY;
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® HUCMONB30BATh HHPOPMAIMIO ¥ HPHMEHSATH 3HAHHS O IPHHIKNAX PaGOTHl H OCHOBHBIX
XapaKTepPHCTHKAX H3YYCHHAIX MALIMH, MPHOOPOB H IPYriX TEXHHYECKHX YCTPOHCTB i
PELICHHA MPAKTHYCCKUX, YIEOHO-HCCISNOBATEIBCKHX H IIPOEKTHBIX 3713,

® HCIIONB30BATh 3HAHHA O (PU3HIECKHX OOBEKTAX M NIPOLIECCAX B HOBCEAHEBHOM KY3HK IS
oGecnieveHra 6e30nacHOCTH Tpx o06pamennH ¢ IPRGOPAMA H TEXHHYECKHMH YCTPOHCTBAMH,
AJ1A COXPAHEHH 3M0POBbA U COONIIOACHHA HOPM 3KONIOTHIECKOr0 NOBEAEHHS B OKPYXaIOIei

CpeAc, A IPHHSTHA PelllCHHH B MOBCEIHEBHOMH HKHU3HH.

TemaTaecKOe HIAHHPOBANNE C ONpeAeeHAEM OCHOBHBLIX BHAOB Y4eGHO

NeaTeNILHOCTH
Hazpanne pa3gena OcnoBubie BHABLI Y4eOHOI JesTeAbROCTH
OcHoBHELIE OO635CHAT, Ha KOHKPETHBIX IIPUMEPAX POJL B MECTO (H3MKH B
ocobeHHOCTH (hopmupOBasiH COBPEMEHHOM HAYTHON KAPTHHBI MHDA, B PA3BHTHHU
(H3HIECKOro METORA | COBPEMEHHBIX TEXHMKH H TEXHOJIOTHIA, B ITPAKTHYECKOH JeATENbHOCTH
HCCJIE/IOBAHHA mopeH. JIeMOHCTPHPOBATE HA MPHMEPAX B3AHMOCBA3h MEXKTY (H3HKOM

H IPYTHMH €CTECTBEHHBIMY HaykaMu. [IPHBOIHTE IpHMEpE]
¢rzugeciax pemrann. OopMyIHMpPOBATh PHIHYECKHE 3aKOHEL
YKashBaTh FPaHHLG! IPHMEHUMOCTH (PH3MYECKHX 3aKOHOB,

Mexanuka Hasath onpeneneHue IOHATHIL: MEXAHIIECKOE IIBIDKCHHE,
NOCTYNATENHLHOE ABUKEHHE, PARHOMEPHOE IBIDKCHHE, HEPABHOMEPHOE
ABIDKCHUE, PABHOYCKOPEHHOE JIBIDKCHHE, JBIDKEHHE [0 OKPYKHOCTH C
IOCTOAHHOH CKOPOCTBI0, CHCTEMA OTCUETA, MATEPHANIBHAS TOUKA, TPa-
CKTODHA, MyTs, IEPEMEINCHHE, KOOPAMHATE, MOMEHT BPEMEHH,
NPOMEXYTOK BPEMCHH, CKOPOCTh PABHOMEPHOTO ABIXKEHHS, CPEIHSAR
CKOPOCTh, MTHOBEHHAS CKOPOCTh, YCKOPSHHE, HEHTPOCTPEMHTENBHOES
yCKOpeHHe. Pacrio3nasark B KOHKPETHBIX CHTYalMsX, Hablmonars
ABJICHHA. MEXaHHTIECKOE IBMHEHHE, MOCTYIATENHHOE ABIDKEHHMC,
PaBHOMEPHOE ABIDKECHHE, HEPABHOMEDHOE ABIOKCHHE,
PaBHOYCKOPEHHOC ABIKEHHE, ASUIICEHUE C YCKOpeHuem ceo0600H020
nadexus, NBUKEHHC TI0 OKPYXKHOCTH ¢ NIOCTOSHHOMN CKOPOCTHIO,
BoCTIpOH3BOIMTS SBICHNS: MEXaHHUECKOE ABUKCHNE, PABHOMEPHOE
ABYXCHHE, HCPABHOMEPHOE IBHXKEHUE, PABHOYCKOPEHHOE

IBHKECHHE, OGUNCEHUE C YCKOPEHUEM C80000H020 nadenus, NBMKSHIE
T10 OKPYAHOCTH € IIOCTOSHHOI CKOPOCTBIO JUIS KOHKPETHEBIX TEJL.
3azaBaTh CHCTEMY OTCUETA JIA OIMCAHNSA IBIDKEHHS KOHKPETHOTO
Ten2. JlaBatek ONpeneneHue NORATHI: MMITYIBC MATEPHATHLHON TOUKH,
HMITYJIEC CHJTHI, HMITYJIBC CHCTEMBI TENl, 3aMKHYTAs CHCTEMA TEJL,
PCAKTHBHOE NBIDKCHHE, PEQKMUSHAA CUAG.

PacriosHasats, BOCHIPOM3BORMTE, HAOMIOATE YIIPYTHE H HEYIIPyTHe
CTOJIKHOBCHHA TEll, PCAaKTUBHOE NBIHKEHHC.

HaxonuTs B KOHKDETHOH CHTYaIHH 3HAYEHHS HMITYJIECA
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MATEPHATILHOH TOYKH Y HUMITYIIECA CHIIBI.

POpMYNHPOBATE 3aKOH COXPAHSHHS HMITYJ5CA, TPAHMIIHI €10
TIPAMEHNMOCTH.

IlepeyncsTs BHAB! B3aUMOAEHCTBHA TSN H BHABI CHII B MEXAHHKE.
Hasath onpesienen e NOHATHIA: CHJIa TOKECTH, CHITA YOPYTOCTH, CHIa
TPSHUA, BEC, HEBECOMOCTS, IIEPErpy3ka, epeas KOCMHIECKas
CKOPOCTB.

JasaTs onpejeneHye MOHATHIY HHEPIMSA, HHEPTHOCTh, MACCA, CHJIA,
PaBHOHEHCTBYIOMAN CHIla, MKHEPLIMAJIbHAA CHCTEMA OTCYETA,
HEHHEPIMABbHAL CHCTEMA OTCUETA, FeQLICHTPUIECKAT H
FCIHOUEHTPHYIECKAS CHCTEMB] OTCYETA.

Monexynapuas
¢dusrka v
TEPMOIMHAMHUKA

JaBaTe onpeneneHHe MOHATHI TEIIOBBIE ABICHHS,
MaKpOCKOIMYECKHE TENA, TENVIOBOE JBIKEHHE, GpOyHOBCKOE
ABikeHue, AU dy3us, OTHOCUTENbHAS MONIEKYIISPHAS Macca,
KOIIMYECTBO BELIECTBA, MOJIIPHAA MACCA, MONIEKYIIA, MAcCa MOJEKYJIHL,
CKOPOCTE ABHKCHHA MOJIEKYJIBL, CPEIHSA KHHETHIECKA SHEPrHs
MOJIEKYJIBI, CHIB B3aUMOAEHCTBHA MOJIEKYII, HAeaIBHBIHA Ta3,
MUKPOCKOIHYECKHE [TAPAMETPEL, MAKPOCKOIMHIECKHE [I2PAMETPB!,
AaBJIcHHE ra3a, abCoMOTHAA TEMIIEPATYPa, TEMIOBOE DABHOBECHE,
MKT.

IlepeunciaTe MHKPOCKOIHIECKHE H MAKPOCKOIIMYECKAE TIAPAMETPEL
rasa.

CocTaBATh ypaBHEHHE COCTOSHUS MACANBHOIO I'a3a H ypaBHeHHe
Menpeneesa-Kinane#pona B KOHKPETHOM CHTYAITMK. BLIMHCIIATS,
HCIIONB3YS COCTABIEHHOE YPaBHEHHE, HEM3BECTHRIC BEIHYHHEL
Pacno3HapaTh B OIHCEIBATH HM30MPOLIECCH B HACANBHOM Tase.
Ilepeancnars ocrosHEE nonoxerus MKT, NnpHBOAMTE TpUMepS!,
pe3ynpTaThl HAOMIOAEHNI i CIIMCHIBATH KCIICPHMEHTEI,
IOKa3LIBAIONINE HX CHPABEIIHBOCT.

PacriosHaBaTe U ONACHIBATE ABJICHHS: TEIUIOBOE BHKCHHUE,
OpoyroBckoe nBmkenne, aadgdysns. BocoponssonuTs 1 06BICHATE
OTIBITEL, XEMOHCTPHPYIOHIHE 3aBHCUMOCTE CKOPOCTH Ou(dY3an oT
TEMIIEPATYPhl H arperaTHOI'0 COCTOAHRUA BemecTsa. Habmonats

A1 dy3Hro B KHAKOCTAX U ra3ax.

DOpMYIHPOBATE Ia30BLIC 3aKOHB] H ONPEAENSTh IPARHHI! HX
MTPHMEHHMOCTH. COCTAaBIIAT YPABHEHHSA A5 HX ONHCAHHSL.
BEI4HcaATE, HCIIOMB3YS COCTABACHHOE YPABHEHHE, HEN3BECTHLIC
BEJTHIHHEL.

Ilpencraensate B Buue rpadMKoB H30XOPHLIH, H306apHEHI H
H30TEPMHTIECKHIT TpoLeccsl. Onpenendars mo rpadukaM Xxapakrep
IIPoLECcca 1 MAaKpoNIapaMeTphl HISaIbHOTO rasa.

IlepeyrcnaTs cBolCTBa HHIKOCTH H OOBACHSTE HX C IOMOIUBIC
MOZIEIIH CTPOEHHKS XXIAKOCTH, CO3JalHoil Ha ocHose MKT.

JaBate onpezeieHye NOHSTHH: CHa IOBEPXHOCTHOTO HATSDKEHHA,
K03 PUUMEHT IOBEPXHOCTHOTO HATSHKEHNS, IOBEPXHOCTHAS JHEPIHAL.
PacrosHaBaTh B BOCIIPOM3BOAMTE IIPHMEDBI MPOSBICHMS ACHCTBH
CHJILI [IOBEPXHOCTHOTO HATDKCHHA.,

HapaTs ornpencneHue DOHATUI: TEPMOAMHAMHYECKA] CHCTEMA,
H30JIHPOBaHHAA TEPMONHHAMHMYECKAS CHCTEMA, PABHOBECHOE
COCTOSHHAE, TEPMOAHHAMMICCKHA IPOLIECC, BHYTPEHHSS JHEPIHS,
BHYTPEHHSS 3HEPTHA HASANBHOTO Ta3a, TEIOEMKOCTh, KOIHIECTBO
TETUIOTE], YASCARHAA TETUIOTA IUIABNCHH, YICNBHAS TEIOoTa
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napoo6pasoBaHMs, YEHbLHAsK TEIJI0Ta CI'OpAHHsA TOIUIMBA, paboTa B
TEpMOIMHAMMKE, aduabameiii npoyecc, 0dpaTHMIlii IpoLece,
HeoOpaTHMEL npoliece, HArpeBaTeNb, XONOAMIBHHK, pabouee Teno,
Terosoil xeuraTens, KITJ{ Tenmororo apuraTtess.

OReKTpoayHAMHKA

Hasath onpeneneHye NoHATUH: 3NIEKTPHICCKHH 3apa/, 3lIEMEHTAPHBIA
INEKTPHYECKHIA 3apAll, TOYCYHBLA JACKTPAYCCKHHN 3apsaa, CBOOOMHBIH
DIEKTPUIESCKMH 3apal, MIEKTPAICCKOS N0NE, HanPAEHHOCTh
3NIEKTPUIECKOTO MO, JIMHAM HAIPSDKEHHOCTH 3NEKTPHISCKOrO IO,
OIHOPOJHOE INEKTPHIECKOE 110J1€, MOTCHIMAT JIEKTPHUIECKOTO IO,
PasHOCTE NOTEHIHANOB, IHEPIHS HEKTPUIECKOTO 1014,
SKBHIIOTCHIHANBHASA TIOBEPXHOCTD, JIEKTPOCTATHYECKA HHAYKIIHA,
MOMAPU3AIMS IHIICKTPHKOB, TH3TCKTPHYECKAA IPOHHIAEMOCTE
BCIIECTBA, NCKTPOEMKOCTh, KOHISHCATOP.

PacnosHasats, BOCIPOA3BOAUTE H HaOMIONATs pasmi4uHbie CrIOCOOBT
INEKTpH3aMh Tell. QOBACHATD ABICHHE 3NEKTPH3AIMH Ha OCHOBE
3HAHHMH O CTPOEHHH BelecTBa. ONMHCBIBATE H BOCTIPOH3BORHTE
B3aBMOZICHCTEHE 3aPSIKEHHBIX T,

OmnuceBaTs NPUHIMI JSHCTBHS 3MekTpomeTpa. QOPMYITHPOBATE 3aKOH
COXpaHEHHs IEKTPHYECKOTO 3apaAa, YCIOBHS €0 NPHMEHUMOCTH.
CocTaBnATE ypaBHEHHE, BRIPOKAIOIICE 3aKOH COXPAHEHUS
3JIEKTPHIECKOTO 3ap4Ala, B KOHKPETHRIX CHTyalMaX. BEIMHCIATS,
HCIIOJ3YH COCTABNCHHOE YPABHEHHE, HEM3BECTHBIC BETWTHHEL
®opmymuposatsh 3axoH KysioHa, ycroBHA €ro MpAMEeHHMOCTH.
CoctaenaTs ypaBHEHHE, BRIpKAIOMIEe 3aKOH KyNOHa, B KOHKPETHEIX
CHTYallusIX. BRIMHCAATS, HCTI0MIB3YS COCTABNICHHOE YPABHEHHE,
HEH3BECTHBIC BEIHYMHEL. BEIYHCIATE 3HAUCHNE HANPSDKEHHOCTH OIS
TOUEYHOT'0 JNEKTPUYECKOI'0 3apana, ONpeAcIaTs HANPaBICHHE BEKTOPA
HANPsOKEHHOCTH B KOHKPETHOH cUTyaumi. DopMyIHpoBaTh MPUHIHIT
CYHEPNO3HIIMH 3NEKTPHYECKHX noniel. Onpenenars HanpaslieHHe 1
3HAYCHUE PE3YNbTHPYIOINEH HANPOKEHHOCTH EKTPUIECKOrO 1MOJIs
CHCTEMBI TOYCUHBIX 3aPHAHOB.

HlaBaTs onpeneneHHe MOHATHIA: 3MEKTPHIECKHIT TOX, CHIIA TOKA, BOJILT-
aMIepHad XapaKTepHCTHKR, JJIEKTPHICCKOE CONPOTHBNIEHHUE,
CTOPOHHUE CHJIBL, JJICKTPOJBIDKYINAS cuna. [lepeunciats yenosus
CYIIECTBOBAHKA INEKTPHYECKOTO ToKa. Pacnosnasars u
BOCIIPOH3BOHTE ABJICHHE MMCKTPHYECKOTO TOKA, HeiCTBUA
JNCKTPUIECKOr0 TOKa B [IpOBOAHMKE. OQODbICHATE MEXAHU3M ABJICHMIT
Ha OCHOBAHWH 3HAaHHH O CTPOSHMM BEILECTBA.

HasaTs onpenencrre NOHATHI: HOCHTENM 3NEKTPHIECKOI0 3apsa,
MPOBOAHMOCTD, CBEPXIIPOBOAMMOCTS, COOCTBEHHAN MMPOBOAUMOCTS,
IPHMECHAS TTPOBONMMOCTD, 3JIEKTPOHHAS IIPOBOAHMOCTD, ABLIPOYHAS
IIPOBOAHMOCTE, P-N-KEPEXO0, BAKYYM, TCPMOIJIEKTPOHHAST IMHCCHS,
3JIEKTPOIK3, TA30BbI paspsll, peKOMOMHAIIUSA, HOHH3IH,
CaMOCTOATEIIBHBIA Paspsi, HECAMOCTOSRTENGHEIA Pa3paA, I1a3Ma.

IlosTOpEHME

11 wnace

OREKTPOHHAMHIKA
(nponoikeHne)

HaBaTh onpenetenne MOHATHI: MaTHUTHOE 110J1€, HHIYKIIHA
MarHUTHOr'O IMOJisl, BUXPEBOE MOJIE, Cuna AMnepa, cina Jlopenna,
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(deppoMarneTHK, noMeH, Temrepatrypa Kiopn, maznumnasn
HPOHUYAEMOCb GEL4ECMEA.

Hanats onpeaencHne SAMHMLEL! HHAYKOMHA MArHATHOI'C NOJIA.
IlepeuncnaTs OCHOBHEIE CBOMCTBA MATHHTHOT'O HOJA.

H300paxaTh MATHUTHSIE JTIMHUH MIOCTOAHHOTO MATHHUTA, [IPAMOTO
MPOBOJHHAKA ¢ TOKOM, KATYIIKH G TOKOM.

Habmonars 83aMMOREHCTBHE KATYIIKK ¢ TOKOM M MarHuTa, MATHUTHOMK
CTPEIIKH H POBOJHHKA ¢ TOKOM, ACHCTBHEC MArHUTHOTO [TOJIS KA
ABICKYINYIOCS 3apPDKEHHRYIO YacTHLY.

DopMypoBaTe 3aKOH AMIiepa, Ha3blBaTh PAHALLI €r0
TIPHMEHHMOCTH.

OnpenensTe HampasleHHe AN HHAYKIHY MATHUTHOTO HOJIA C
IOMOIIBIO TIpaBIiIa GypaBurika, HAITPABICHAE BEKTOPOB CHITLI AMIIepa
H CHiBI JIopeHna ¢ OMONIBIO [TPABKMIIA JIEBOH PYKH.

TTpuMeHATh 3aK0H AMriepa B (JOpMYITy AT BRIKCIICHHS CHIIBI
Jlopenna npu peineruy 3a1a4. J[asaTe onpeAencHHe TORATHIA;
SBIICHHE 3JIEKTPOMAarHHTHOH HHAYKUIMH, MArHMTHRIHA 11oTtok, 3JC
HHAYKUAH, HHAYKTHBHOCTE, CAaMOMHIYKIHA, 3/1C caMOHHIYKIHH.
PacniozHaBaTh, BOCIIPOH3BOANTE, HAOMIONATD SBICHHE
INEKTPOMArHUTHOH MHAYKHUH, OKA3bIBATH IPUYHHHO-CIICACTBCHHEIE
CBSI3M ITpH HabinoneHuu aeneRus. Habmogars U aHaMU3HpOBATH
3KCIIEPHMEHTBL, JIEMOHCTPHPYIOIIHE IpaBuio JIeHIia.
dopMymupoBats paBuio JleHna, 3aK0R 3CKTPOMAarHUTHOM
HHAYKIHH, HA3BIBATS [PAHHITEI €I0 MPHMCEHAMOCTH.

HccnenoBath sSIBICHRE 3NEKTPOMATHUTHOM WHIAYKITHH.

OnpenesaTs 3aBHCHMOCTS HHAYKTHBHOCTH KATYIIKH OT €€ JUMHBI H
TUIOMAH BUTKOB.

Orpenensars B KOHKPETHOH CHTYAIMH 3HAYEHHS. MATHUTHOTO MMOTOKA,
JC unnyxupm, 2/]C MHAYKITM B ABWKYIIMXCA IIpoBoaHHKax, 3JIC
CAMOHHAYKIHH, HHAYKTHBHOCTH, JHEPTHIO 3JIEKTPOMArHUTHOIO IOJIA.

KoneGanna ¥ BOMHE

JaBaTh onpencicHRe NOHATHIA KoncOaHus, KonebaTensHas cucTema,
MeXaHWIeCKHe KonchaHus, rapMoORHIecKue koNebanus, cBoboHbIE
KonebaHus, 3aTyxXaroupie Kone0anns, BRIHYXKASHHEIE KoneOanus,
PE30HaHC, CMEMIICHHE, aMIUIMTY/AA, TIEPHOM, YaCTOTa, COOCTBEHHAN
yacroTa, dasa.

HasrsBats ycnoBus BOSHHKHOBEHUS KoJieOaHuit. [IpHBOIHTE IpEMEPSI
KOJICOATENLHLIX CHCTEM.

OnuchIBaTH MOJIENH «IPYKHHHBIH MaATHHK?, KMATEMATHISCKHI
MasSTHHK.

[lepedncnaTs BHABI KOJI€0ATENBHOIO IBIDKCHHA, HX CBOMCTRA.
PacnosnasaTts, BOCTIPOA3BOAMTE, HAOMODATH FraPMOHHYCCKHC
konebanus, caobonasie KoneOaHus, 3aTyxarolHe koneOanus,
BBIHY>(ICHHBIE K0neOanus, pe3oHaHc.

[epewncnaTe crocobBI MOMyUeHHT CBOOOAHLIX H BEIHYXKAEHHAIX
MexaHrdeckux konebanuit. CocTapnsaTs ypaBHEHHE MEX2HHIECKHX
KoneOaHuii, 3aITHCEIBaTE €ro pemeHue. OnpeneiiaTs 0 YPaBHEHHUIO
K071€0aTEIFEOr0 ABIKEHHS NTapaMeTph! KoneOaHuii,

[IpencraBisATs rpadHuecKd 3aBHCHMOCTE CMEIEHHA, CKOPOCTH H
YCKOpPEHHS OT BPEMEHH TIPH KoNleOaHHIX MATEMATHIECKOTO K
OPYKHMHHOrO MasATHHKOB. OnpenenaTs no rpadMKy XapaKTepHCTHKH
KOoJcOanmii: aMIIATYRY, IEPHOI, K 9aCTOTY.

MaBaTs onpenencHue MOHATHHA: 3NEKTPOMArHUTHBIE KOMEDaHHs,
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xoJebaTensHblil KOHTYD, CBOGONHBIE IMEKTPOMATHHTHBIE

xonebanud, aprokonebanus, aBTokoNeGaTE MR HAS CHCTEMA,
BEIHYKACHHbIE 3JICKTPOMarHATHEIE Kolebanms, epeMeHHBII
MECKTPHUSCKHH TOK, AKTHBHOE COMPOTHBJICHHE, HHYYKTHBHOC
COMPOTHBJICHHE, EMKOCTHOE COMPOTHBIICHHE, TIOHOS CONPOTHBIICHHE
LeH NCPEMCHHOT0 TOKA, ICHCTRYOMICE 3HAYCHHE CHIIB! TOKA,
AeHCTBYIOMIEE 3HAYCHHE HANIPDKEeRws1, TpancdopmaTop, koddduument
TpaHCGOpPMalHH.

Anayu3HpoBaTh NPEBPAIIEHHA FHEPIHH B KONEOATELHOM KOHTYpE
TIPH 3NEKTPOMATHUTHHIX KOeDaHuax,

TIpencraBnsts B BUAE FPa)UKOB 3aBUCHMOCTD JIEKTPHYECKOTO 3apsaya,
CHJTHI TOKA M HANIPSDKEHHMA OT BPEMEHM [IPH CBOOOIHBIX
JNEKTPOMArHUTHBIX konebanusx. Onpezensts no rpaduky konebanmit
XaPaKTEPHCTHKH: aMIUTHTYRY, IEPHOM H JaCTOTY.

Hasats onpenenenne NOHATHIA: INEKTPOMArHETHOE TIOJIE, BUXPEBOE
AMEKTPHIECKOE TIOJIE, ICKTPOMArHHTHBIE BOJIHbL, CKOPOCTS BOJHEL
ANMHA BONHEI, (a3a BOMHEI, BOJHOBAs IOBEPXHOCTH, PPOHT BOIHSI,
JIy4q, TUIOTHOCTS IIOTOKA M3MYTCHHS, TOICIHBI HCTOMHHK H3TYUCHHS,
OTpakeHHe, IPEJIOMIICHHE, TIOTIOMEH e, HHTepdepeHIws, nudpaKims,
IIONIEPEYHOCTD, ONAPU3ALIMS 3/IEKTPOMATHHTHBIX BOMH, PAHOCBA3D,
PARHOIOKALKS, AMILTHTYTHAA MOLRYJISIIHS, HETEKTHPOBAHHE.
OGBACHATS B3aHMOCBA3B IEPEMEHHBIX FNEKTPHIECKOIO H MATHHTHOLO
nosei. Pucosatk CXeMy pacnipocTpaHeHns S1EKTPOMATHHTHOM BOIHBL
[lepeunciaTs CBOHCTRA # XapaKTEPHCTHKM EKTPOMATHHTHBIX BOJIH.
Pacmiosnasats, rabmonaTs 31eKTPOMAarHATHHIE BOIHE], H3Iy4eHHE,
OPHEM, OTPDKECHHE, IPETOMIICHHE, NOTIONICHHE, HHTCp(epeHIHIO,
AMGPAKIHIO ¥ HOJSPA3AIMIO 31IEKTPOMATHHTHAIX BOJIH.

Ontixa

JlaBaTe onpeneneHie NOHATHIA, CBET, FEOMETPHYECKAS OITTHKE,
CBETOBOH JIy1, CKOPOCTh CBET4, OTPAKECHUE CBETA, IPEIIOMIEHHE CBETA,
NOJTHOE OTPaXKEHWE CBETA, YTOJI A/ICHHS, YrOjl OTPKEHHS, YIroJI
[IPEJIOMIIEHH S, OTHOCHTCNIBHBIN ITOKA3aTENb IIPEIOMIICHHS,
abCOMOTHBI MOKA3ATE b TPCIOMIICHIS, IUH33, (POKYCHOE
PACCTOSHHME NIMH3LI, ONITHYECKAS CHNA JIMH3BI, THCIIEPCHS CBCTA,
uHTephepeHIm caeTa, TUGPaKIws cBeTa, NubpaKIHOHHAs PEIETKa,
OJIPH3aKs CBETA, CCTECTBCHHBIH CBET, IIIOCKONONAPHU3OBAHHBIE
CBET.

OnuceIBaTh METOMR! H3MEPEHUS CKOPOCTH CBETA.

TlepedaucnsaTts cBOMCTE CBETOBBIX BOJIH.

PacriosnaBsaTs, BOCIPON3BOANTE, HAGMIOAATE PACTIPOCTPAaHEHUE
CEBETOBBIX BOH, OTPAKEHUE, IPEIOMIEHHE, IOTIOIIECHHE, THUCTIEPCHIO,
HHTepOEPEHIMIO, THGPAKIMIO H TONAPH3AIFI0 CBETOBBIX BOJIH.
DopMYIHPOBATH MPUHIAN [ FOHreHca, 3aKOHEI OTPOKEHHS H
NPENOMIICHHS CBETA, MPAHMIIE] MX [IPHMEHRMMOCTH.

Hasate onpeienexie NOHATHIA: TEIUIOBOES HIIYUCHHE,
JICKTPOIOMHHECIICHIINA, KATOAOIIOMAHECIICHIHS,
XEMHIIOMHHECUCHIUA, (HOTONFOMUHECLICHIMS, CIUIOMHOMN CEKTp,
JIHHEHIATDIH CIEKTP, NONOCATHIH CIIEKTP, CHEKTP MOMIOEHMS,
CIIEKTpasbHbIi aHamA3. [lepeunciaTs BHABI CIEKTPOB.

KsanToBas duzuxa

Hasate onpesenenue noHaTui: Gorosddext, KBaHT, TOK HACHLIICHNS,
3a/ieprKUBAIOINEe HANPSHKEHHE, paboTa BEIX0AR, KpacHas rpaHuna
potospexra. Pacnosuasate, HaGmoxats seicHue Goroapdexta.
OnucsBars onbrTe CTONETOBA.
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@opmymposats remotesy Ilnanka o xkanTax, 3akonsl poroaddeira.
Anami3npoBats 3akoHbI GoToaddexra.

3anuChIBATE H COCTABIAThL B KOHRKPETHLIX CHTYALESX YPABHEHHE
Olinmrreiina s GoroaddexTa H HaXONHUThH C €r0 IOMOIIBI0
HCHM3BECTHHIEC BEJTMHHLL.

BBIMHCIATS B KOHKPETHBIX CHTYAIIMSIX 3HAYEHHS MAKCHMABHOM
KUHETHIECKOH S3HEPTHH POTOINEKTPOHOB, CKOPOCTH (HOTOIIEKTPOHOE,
paboThI BEIX0/1a, 3AMHPAIOIIET0 HANPSDKEHUS, YACTOTBL M JUIHMHE
BOJIHBI, COOTBETCTBYONIHX KPACHOH rpamuue gorodddexra.
IIpuBoxuTs IPHMEpPHI HCTIONB30BaHus GOTO3PdeKTa.

QOBACHATS CYTH KOPIYCKYJSIPHO-BOIHOBOTO AYyaJiH3Ma.

OnxcriBate onuITe! JIebenieBa no U3MEpPEHHIO AABJICHHA CBETA M OIBITHL
Bapunosa 1o ontuke.

JlaBath onpeaeaeHHe NOHATHIL AaTOMHOE AAPO, FHEPreTHIECKHI
YPOBEHD, 3HSPrHUs HOHU3AIHH.

Briaucnate nedeKT Mace, SJHEPTHIO CBA3H H YACHBHYIO SHEPIHIO CBA3H
KOHKDETHBIX ATOMHBIX s/1€p. AHANH3HPOBATE CBA3b YACIHHOM SHEPrHH
CBA3H C YCTOMYHBOCTBIO AAEP. [lepedHcaTs BUABI PaJIHOAKTHBHOIO
pacriaza aroMHeIx snep. CpaBHHBATH CBOMCTBA anbda-, 6eTa- H ramMma-
H3IYYEHHH.

AcTtpoHOMUS

Hasath onpenenenne noHsTwil: HebecHas cdepa, SKIMITHKA,
HeGecHsIit KBATOP, MOOC MHPA, OCH MAPA, KPYT CKJIOHEHHS, IPIMOe
BOCXOXACHHE, CKIIOHCHHE, TIAPAIIAKC, NIapCeK, aCTPOHOMHUYECKAS
€IHHHIIA, ICPATENWi, adenuii, CONHETHOE 3aTMEHHE, JTYHHOE
3aTMCHHE, TUTAHETH! 3¢MHOM IPYINB, IIAHETHI-THTAHTHI, 4CTEPOHRI,
METE0P, METEOPHT, GoToCdepa, CBETHMOCTB, MpoTybepanen, mynkcap,
HEHTpOoHHAN 3BE3Aa, YyépHas slpa, IPOTO3BE3R]3, CBEPXHOBAA 3B€3/1a,
ra/IaKTHKa, KBa3ap, KpacCHOE CMELIEHHE, TeopHs BOJBIIOro B3phiBa,
Bo3pacT Beenennoii.

OnucriBarte ctpoenue CONMHETHOH CHCTEMEL,

HepeuucaaTs niaaHeTs! ¥ BAAR MAIBIX TEN.

OnwmceiBats cTpoeHre ConHna,

Habsmonats conmneansie natna. Cobmonarts npasmia 6e3onacHocTi
npu Habmonennn Conxua.

Ilepeuncnars THIMYHBIE rPyIIOb: 3837, OCHOBHBIE GU3MIECKHE
XapaKTEPHCTHKH 3BE3.

OnHCHIBATE 3BOMIOLHIO 3BE37] OT POXICHUS 10 CMEPTH.

HasbIBaTh caMble SpKHE 3BE3/BI M CO3BE3IHSL

Onncanne yye6HO-MeTOIHIECKOTO H MATEPHAIBLHO-TEXHHIECKOro ofecnedeHns

oﬁpasonare.nbnoro HHpogecca

1. Maxumes I' J1., Byxosues B.B., Yapyrun B.M. ®uzuka. 11 knace. YueGHux s

of1eobpasoBaTelbHEIX opraHn3anuit. basossli yposens. KiaccHieckuit kype.

M: ITpocremenue, 2018.

2. IMapdentresa H.A. Terpans mia naboparopreixpa6or. 11 kiace. M.: [Ipocsemenue,

2017.
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3. Hamromenkos B.C., Kopurynosa O.B. Ilporpamma kypea ¢usuxu ms 10-11 xnaccos
obmeodpazoBatensHbX opranusanuii. M.: IIpocsemenne, 2014.
4. MyneTuMenuitHoe npunoxeHue k yueOnuxky Maxumesa I".51., Byxosuesa b.5.,

Yapyruna B.M. ®@usuka. 11 xiacc. M.: IIpoceemienue, 2016.

5. Maxkumes I' f1., ByxoBues B.b., Corckuit HH @uzunka. 10 xnace. YueOnuk nus
obmeodpaszopaTenbHBIX opranusaumii. M: Ilpocsewnenne, 2018.

ITudporsie 00pazoBATENBHBIE PECYPCHL:

class-fizika.narod.ru

Cxynrect

Ilnaampyembie pe3y/ibTATHI H3Y9eHHH YIe0ROr0 NpeaMera
MertanpenMeTHBIE pe3yIBbTaTEl OCBOCHHSA OCHOBHOH 00pa3oBaTenbHOM MporpaMmel
TIpenCTaBIEHbI TpeMsa IpyIIaMH YHHBEPCAIBHBIX YUeOHbIX feficTuit (YY)
Peryaarapnabie yHHBepcajlbEbIe yieOHbIe AelicTBHY
BLinyCKHHK HAYYHTCSH:
CaMOCTOATEIBLHO ONMPENEIATE UENH, 331aBATh NapaMETPhl U KPHTEPHH, 1O KOTOPhIM
MOXKHO OTIPEIEIIHTD, YTO 1I€1b JOCTHTHYTA,
OLICHHBATh BO3MOKHEIE NOCIECACTBHS AOCTHIKEHHS MOCTABICHHOHN LIE)IH B IIeATEBHOCTH,
COOCTBEHROHN H3HH H XKH3HH OKPYXKAIONIHX TIOZeH, OCHOBRIBASACE HA COOOpaXeHHAX
9THKH U MOpAIH,
CTaBHTh H (QOPMYIIHpOBaTh COOCTBEHHBIE 331241 B 00pa30BaTe/IbHOM AEATENbHOCTH H
XHU3HEHHBIX CHUTYaLMIAX;
OUEHHBATH PECYPCHI, B TOM YHCIIE BPEMS H IPYTHE HEMATEPUANILHBIE PECYPCHI,
HeoOXO0AHMBIE 1A NOCTHAKEHHSA IIOCTABICHHOM LENH;
BBIOHMPATE TIYTh JOCTHXKEHHA LIEIH, IUIAHHPOBATH PEIICHHE MOCTABICHHBIX 321134,
OITUMH3IHPYA MaTepPHAIEHEIC H HEMATepHAaIbHBIE 3aTPATEI,
OpraHu30BEIBATE 3QGECKTHBHEIH ITOHCK PECYPCOB, HEOOXOMMMBIX JUTS NOCTHIKCHHS
[IOCTABJICHHOH LICHTH,
COIQCTABNIATE HOTYJEHHAIH PE3YNBTAT ASITEILHOCTH C [IOCTABIEHHOM 3apaHee MEIThI0.
2. IlosraBaTenbHbIC YHEBEPCANLREIC Y2eOHbIe AclicTBAA

BoinyckHAK HAYSRTCR:
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HCKATh U HAXOAHTH 06001IEHHDBIEC cIoco0bI peleHYs 337184, B TOM YHCIE, OCYUIECTBIATh
Pa3BepHYTHIH HHYOPMAaIHOHHBIH IOHCK H CTABUTH Ha €r0 OCHOBE HOBBIE (YucOHBIC H
MI03HABATEBHEIC) 33a9H,
KPMTHYCCKH OLICHHBATh H HHTEPIPETUPOBATs HHQOPMALHIO C Pa3HBIX TIO3UIIHIA,
pacrno3HaBaTh 1 QUKCHPOBATH NPOTHBOPEYHS B HHPOPMALIHOHHBIX HCTOUHHKAX,
HCIIOIB30BaTh PA3NIHYHBIC MOJICTBHO-CXEMATHICCKHE CPEACTBA U NPEACTABICHHA
CYIIECTBEHHBIX CBI3€¢H U OTHOLICHHH, 8 TAKXKE [IPOTHBOPEYHE, BEISBICHHLIX B
HH(POPMAITHOHHBIX HCTOTHHKAX,
HAXOJAHTh H IPUBOJUTE KPUTHYECKHE APTYMEHTH! B OTHOINEHHH REHCTBUH K CYRACHKIH
Jpyroro; CIiok0iHO H pasyMHO OTHOCHTECSH K KPUTHYECKAM 3aMEYaHNAM B OTHOIICHHH
coOCTBEHHOTO CYXKIEHHA, PACCMATPHBATh HX KaK PeCypc COOCTBEHHOIO Pa3BHTHI,
BBIXOAMTH 334 PAMKH y4e0OHOT0 MpEeaMeTa H OCYIIEeCTBIIATE NEIeHANpaBIeHHbIH 0KCK
BO3MOKHOCTEH Ul IIMPOKOTO IIEpeHoca CPEACTB U CrIoCo00B NeiHCTBH,
BBICTPAHBATh HHAHBHAYATEHYIO O0Pa30BATENbHYIO TPACKTOPHIO, YIHTEIBAS OrPaHHYCHIS
CO CTOPOHEI APYTUX YHaCTHUKOB Y PECYPCHBIE OTPaHHICHHS,
MEHATEL H YIEPKUBATh Pa3HbIe MO3UIHH B O3HABATEILHOH JEATENBHOCTH.
KomMmyBHRKaTHBHBIE YHABEPCALHEIE YUeOHbIE JeHCTBHA
BeinyckBEK RaySHATCA:
OCYIIECTBISATh ACJOBYIO KOMMYHHKALHIO KK CO CBEPCTHHKAMH, TaK H CO B3POCIIBIMU
(kaK BHYTpH 00pa30BaTENbHON OPraHH3alMy, TAK ¥ 32 e¢ MPEAeIaMH), NoadUpaTh
HapTHEPOB U1 AEIOBOH KOMMYHHKAIMH HCX0Hs B3 COOOpaXkeHHH pe3yibTaTHBHOCTH
B3aAMOACHCTBHA, 4 HE JINYHBIX CHMIIaTHI;
TIPH OCYLIECTBICHUH IPyNIoBoii paboTsl O6ITE KAK PYKOBOAHTENIEM, TAK H WICHOM
KOMaH/Ibl B PA3HBIX POJIAX,
KOOPIHHHMPOBATH H BBIIONHATS paboTy B YCHOBHAX pEANbHOTO, BHPTYAILHOTO H
KOMOWHHPOBAHHOI'O B3aUMOEHCTBH,
Pa3BCPHYTO, JIOTHYHO H TOYHO M3/IAraTh CBOK) TOYKY 3pEHUSA C HCIIOIB30BAHHEM
aIEKBATHBIX (YCTHBIX H THCEMEHHBIX) A3BIKOBBIX CPEJCTB.

HnasHpyeMeble npeMeTHBIE Pe3yILTATEHI H3Y9eHH YI¢OHOro npeamera
B pesynerare H3ydeHus yueOnoro npeameta «DH3HKaE» Ha YPOBHE CPEIHErO o0LICro
obpazoBanmus:

Berintycxnuk Ha 6a30BOM ypOBHE HAYYHTCH:
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JIEMOHCTPHPOBATh HA IPHMEPAX PoJib H MECTO QH3HKH B (POPMUPOBAHUH COBPEMESHHO!
Hay4HOH KapTHHbI MHDA, B PA3BHTHH COBPEMEHHOH TEXHHKH H TEXHOJOTHIL, B
TIPAKTUYECKOH AeATENFHOCTH MIOAEH;

JIEMOHCTPHPOBATH Ha MPUMEPax B3aHMOCBS3b MEXLy GH3HKOH H JpyrUiMu
€CTECTBCHHBIMH HaYKaMH;

YCTaHABAMBATE B3aHMOCBA3b €CTECTBEHHO-HAYYHBIX ABJIEHHH H PHMEHATH OCHOBHEIE
dbu3HuecKHe MOJENH AN UX OITHCaHUs U OOBICHEHHS,

HCIONE20BaTs HH(OPMALIHIO (HDH3HUECKOrO COAEPIAHNS NPH peIUeHHH YIeOHbIX,
IPaKTHYECKHX, MPOEKTHEIX H HCCIIEOBATENECKHX 334, HHTerpupys HHGOPMALHIO U3
Pa3THYHEIX KCTOUHHKOB H KPHTHYECKH €€ OLICHHBA,

pa3IM4aTh H YMETh HCIIOJIBb30BaTh B Y1eORO-HCCIeN0BaTENBCKOH NESTENHHOCTH METOBI
Hay4yHOro Ho3HaHHs (HabmoAcHHe, ONIMCAHAE, H3IMEPEHHE, SKCIICPHMEHT, BEIIBIDKEHUE
THIIOTE3E], MOAEHPOBAHHE | 1p.) H HOPMBI HAyYHOTo Mo3HaHHA ((PaKThl, 3aKOHEL,
TEOPHM), JEMOHCTPUPYA Ha MpHMEpax HX pOJIb H MECTO B HAYYHOM TIO3HAHHH,
TIPOBOAMTE MPAMEIE H KOCBEHHBIE H3MEHEHHS DH3HUECKHX BEIMMHH, BEIOHpas
H3MEPHTENBHBIE TPUGOPHI ¢ yaeToM HeoOX0EUMOH TOYHOCTH U3MEpEHHUH, IaHHUPOBaTh
XOJ U3MEPEHHHH, IONTyyaTs 3Ha9eHHe H3IMEPAEMOil BENMHYHHEEI U OLCHUBATh
OTHOCHTEJHHYIO IIOrPEIIHOCTE MO 32NaHHBIM (OopMyJIaMm;

OPOBOIHTH HCCIIGAOBAHHS 3ABUCHMOCTEH MEX Y QH3HUECKHMY BEIHIHHAMH: NPOBOAKTH
H3MEPEHHUS U ONPEAEIATH Ha OCHOBE KCC/ICNOBAHUA 3HAUCHHE [TapaMeTpOB,
XapaKTePHIYIOMHX JaHHYIO 3aBHCHMOCTS MEXKIY BEMHYHHAMH, H AEJIATh BBIBOJ C
YYETOM [10rPEeUIHOCTH H3MEPECHHH,

KCIIOJIB30BATh JIA OIIHCaHUA XapaKTepa MpoTeKaHHs QHU3HYECKHX [IPOLIECCOB
GbH3HUECKHE BEHYHHBL K IEMOHCTPHPOBATH B3aHMOCBA3h MEXKIY HHMH,

HCITIOIB30BATH IS OITHCAHHS XapakTepa NpoTekaHus PU3NIeCKHX IPOLECCOB
du3HHecKHe 3aKOHBI C Y4eTOM MpaHHL] HX IPHMEHHMOCTH;

pelaTh KQYeCTBEHHbBIE 3a1a4H (B TOM YHCHE H MEeXIIPEIMETHOTO XapaKTepa). UCTIONB3Ys
MOJIeIH, GU3HYECKHE BEIMUHHBI M 3aKOHB1, BbICTPAHBATh JIOTHIECKH ﬁepHy}o LENOYKY
00BsICHEeHNS (XOKa3aTENBCTRA) IPEANOXKEHHOTO B 3a1a4e ITpouecca (ABIeHHS);

pellaTs paCueTHEIE 3aflatdn ¢ ABHO 3a1aHHo# (pu3HYeckoi MOJENBIO: Ha OCHOBE aHAH3a

YCJIOBHS 33/1a4H BHIAENSTh PH3HIECKYIO MOJIENb, HAXOANUTE (H3HUeCKHe BEIMIHHEBI H
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34KOHBI, HEOOXOIHMEIE H JOCTATOYHEBIE JUIA €€ PEIUCHHA, IPOBOAKTE PACYETHI H
NIPOBEPATH MONXYYCHHEIH pe3ynbTarT;

YUHTHIBATh TPAHHIEI NPHMEHEHHS H3YHSHHBIX (PHIHUECKHX MOCNEH NPH PEUICHHH
GH3HYECKHX H MEXPEAMETHRIX 3a/1a1;

HCITO/IE30BaTh HHPOPMAUMIO H IIPHMEHATH 3HAHUA 0 NPHHIMNAX paboTel H OCHOBHEIX
XapaKTepHCTHKAX H3YUSHHBIX MAIIHH, IPHOOPOB U APYIHX TEXHHYECKHX YCTPOHCTB U1
peIIEHYs MpaKTHIECKHX, y9eOHO-HUCCAEIOBATENBECKHX H IPOCKTHRIX 337144,
HCIIO/IB30BaTh 3HAHUA O (PU3HUecKHX 0OBEKTaX H MPOLleccax B MOBCEAHCBHOM WH3HH 11a
ofecriedenus 6€301aCHOCTH NPy 0OpalIeHHH ¢ MPHOOPAMH H TEXHHYECKUMH
YCTPOHCTBaMH, IJI COXPAHEHHS 340pOBhS B COOIMIOAEHNS HOPM 3KOJIIOTHIECKOr0

NOBE/ICHHS B OKPYXAOINEH Cpene, WIS MPUBATHS PELICHHH B IOBCENHEBHOM KH3HH.
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