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INOSICHUTEJIbHAS 3ATIMCKA

Cojepixanue IpOrpaMMbl HAIPaBIeHO HA (OPMHPOBAHHE ECTECTBEHHOHAYYHOM IPaAMOTHOCTH
YYAIUXCSl ¥ OPraHU3aIfIo H3y4YeHus: HU3NKK Ha JesTeIbHOCTHON OCHOBe. B Hell yuuTHIBaIOTCS
BO3MOJKHOCTH IpeaMera B peamusanuu Tpeboanuit ®I'OC OO0 K mIaHHpyeMBIM
JIMYHOCTHBIM M METalpelIMETHBIM pe3yjibTaraM OOydYeHHs, a TaKKe MEXKIPEIMETHBIE CBI3H
€CTECTBEHHOHAYIHBIX yJeOHBIX IPEMETOB Ha YPOBHE OCHOBHOTO 00Imero 06pa3oBaHusl.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJMETA «®U3UKA»

Kypc ¢usuku — cucremoobpasyomuii i eCTeCTBEHHOHAYUHBIX Y4eOHBIX I[PEIMETOB,
MOCKONBKY (PU3MYECKHe 3aKOHBI JICKAT B OCHOBE MPOIECCOB U SIBICHUH, W3YYAeMBIX XUMHEH,
Ouonorueit, actpoHomueif u dusndeckoi reorpadueit. ®usmka — 3TO MpeaMET, KOTOPHIH He
TOJNBKO BHOCHT OCHOBHOM BKIIaJ] B €CTECTBEHHOHAYYHYIO KAPTHHY MHpAa, HO U HPENOCTABIISIET
Haubolnee sicHble 00pa3ibl IPUMEHEHHs HAyJHOTO METO/a TMO3HaHW, T.e. crnocoba MoIydeHus
JIOCTOBEpHBIX 3HaHUHU 0 mupe. Hakonern, ¢u3ukxa — 3TO mpeaMeT, KOTOPBIH Hapsy ¢ APYTHMHU
€CTECTBEHHOHAYUYHBIMH IpeJMeTaMHd JOJDKeH [aTh IIKOJNbHUKAaM IpencTaBiIeHHEe 00
YBIICKATEIbHOCTH HAYYHOI'O MCCIIE/IOBAHUS M PAIOCTH CaMOCTOSITENBHOIO OTKPBITUS HOBOI'O
3HAHUSL

Onna w3 rnaBHBIX 3a7ad (u3uygeckoro oOpa3zoBaHusi B CTPYKType oOmiero obpaszoBaHus
COCTOUT B (JOPMHUPOBAHHY €CTECTBEHHOHAYYHON IPAMOTHOCTH M HHTEpECA K HAYKE y OCHOBHOM
Macchl 00ydarImuxcs, KOTOpbIE B JaibHelnieM OyyT 3aHIThl B CAaMbIX pa3HO 00pa3HbIX ciepax
nestenpHocTA. Ho He MeHee Ba)KHOM 3amaueit SBIsSeTCS BRISIBIEHHE W TIOATOTOBKA TaJaHTIMBBIX
MOJIOJBIX JIOAEH [ NpOHO/KEeHHMs o0pa3oBaHHss W HalibHe#mmiel mpodeccHoHanbHOM
NEeATEeNIbHOCTH B 00JIaCTH €CTECTBEHHOHAYUYHBIX MCCIIEIOBAaHUN M CO3[JaHMM HOBBIX TEXHOJIOTHH.
CornmacHo HIpHHATOMY B MEXIYHApOJHOM COOOIIecTBe ompenencHuio, «EcrecTBeHHOHAyYIHAST
IPaMOTHOCTh — 3TO CHOCOOHOCTH HENOBEKa 3aHMMAaTh AKTUBHYIO I'DaXKIaHCKYIO IMO3UIHMIO 110
0OIIECTREHHO 3HAUMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAYKAMH, W €r0 TOTOBHOCTD
HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMH HAesMHU. HaydHo rpaMOTHBIA YEIOBEK CTPEMUTCS
y4acTBOBATE B apryMEHTHPOBAaHHOM OOCYyMJAeHUU NpoOiieM, OTHOCSIIUXCS K €CTECTBEHHBIM
HayKaM M TEXHOJIOTHSIM, 9TO TpeOyeT OT HETO CIEIyIOMUX KOMIETEHTHOCTEH:

— Hay4HO OO0BICHATH SIBJICHHSI,
— OIIGHHBATh B IOHUMAThL 0COOEHHOCTH HaAYIHOTI'O HCCIJIENOBaHH I,

— HHTEPIIPETHPOBATE HJAHHBIE H HCIIONB30BATh HAYYHBIC JOKA3aTeIbCTBA IOJIA ITOINYYEHHA
BBEIBOJIOB.

Uzygenne  Qu3uku  cmocobHO  BHECTH — pelmaromuii  Bkiang B dopMHpoBaHHE
€CTEeCTBEHHOHAYYHO!H IrpaMOTHOCTH 00yJarOmuXcsl.

IMEJIA X 3ATAYH HW3YYEHHUS YYEEHOT'O NNPEIMETA «®@U3UKA»

Ilenn u3ydenus (QU3UKK HA YPOBHE OCHOBHOTO 001mmero obpasoeanus onpenenersl B Konnennun
npernonaBaHus yd4eOHoro mpeamera «®@usmka» B oOpa3zoBaTenpHBEIX opraHuzanusx Poccuiickoi
Ddenepalliy, pealu3yIOIAX OCHOBHBEIE 00mIeoOpasoBaTelbHEIE IPOTPAMMEI,  YTBEPIKICHHOM

-

pemennem Komnernun MunucrepcrBa npocsemernust Poccumiickoit @enepaniuy, IpOTOKON OT 3
nexadbps 2019 r. Ne ITK-4BH.

enu uzyyenus Gu3niu:

— mnpuoOpeTeHHe HHTEepeca M CTpPeMIIeHHs OO0ydJarommuxcsi K Hay4HOMY
HU3YYEHHUIO TPUPOIEI, pAa3BUTHE WX UHTEIUIEKTYAIBHBIX M TBOPYECKHX
CIIOCODOHOCTEH;

— PasBHTHC Hpe,H,CTaBJICHI/Iﬁ 0 HayY4YHOM MCETOAC I[IO3HAHHA H (bOpR[HpOBaH'HC
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HCCIIEMOBATEIBCKOT O OTHOMICHHA K OKPYXKarOIIUM ABIICHHAM

— (opMupOBaHHE HAyYHOTO MHPOBO33pPEHHS KaK pe3yipTaTa M3y4eHHs OCHOB
CTpOEHHsI MaTepHH U GyHIaMEeHTAIBHEIX 3aKOHOB (DU3HKH;

— (opMupOBaHKe TPEICTABICHUNH O PONK (H3MKH AN Pa3BUTUS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHH;

— pa3sBHTHE MpPEICTABICHMM O BO3MOXHBIX cepax Oyaymeli mpodeccrnoHambHON
NeATEIHHOCTH, CBSI3aHHOK ¢ (PU3UKOH, IIOITOTOBKA K JajbHENIIEMY 00YYEHHIO B 3TOM
HalpaBIEHHAH.

JocTmwxenue STHX Lelell Ha ypOBHE OCHOBHOrO o0mero oOpaszoBaHus obecreuyuBaercs
pEeLIeHrEM CIIeIyIOIMUX 3a1au:

— npuobpeTeHHe 3HAHUH O  OUCKPETHOM  CTPOCHHH  BEINECTBA, O
MEXaHWYECKMX, TEIJIOBBIX, JJIEKTPUYECKHX, MArHUTHBIX ¥  KBaHTOBBIX
SIBJICHUSX

— npﬂoﬁpel‘el{ﬂe YMSHI/Iﬁ ONHUCHIBATE B OOBACHATH QJH3H‘-ICCKH€ SBJICHHA C
HCIIOJIB30BAHHMEM IMOJIYUYCHHBIX 3HAHUIA;

— OCBOCHHE METOJ0B PCHICHHA HpOCTeﬁL]]I/[X paCT-léTHhIX 3anad ¢ UCIOJIE30BaHHEM
@HBHH&CKHX MOZEJIeH, TBOPYECKHX H IMPaKTHKO-OPHUEHTHPOBAHHBIX 3a/1a4,

— pasBHTHE yMeHHH HaOmONaTh NPUPONHBIE SBICHUS M  BBHINONHATH  OIBITHL,
nmabopaTopHble pPabOTBI M SKCIIEPUMEHTAIbHBIE MCCIEJOBaHHA C HCIOJIb30BAHUEM
HU3MEPUTENBHBIX TPUOOPOBE;

— OCBOEHHE TMPHEMOB paboTel ¢ mHbOpMAaLUel (U3UUECKOTO COJAEPIKAHMA, BKIOYAS
HHQOPMALMIO O COBPEMEHHBIX [JOCTHXKEHHMSX (HU3UKHM; aHaIu3 M KPUTHYECKOE
oneHuBaHUE HH(POPMAITHY;

— 3HAKOMCTBO co chepamu npodecCHOHANBHON NeATENBHOCTH, CBA3aHHEIMH C
(HU3MKOH, U COBPEMEHHBIMHM TEXHOJIOTHUSIMH, OCHOBAHHBIMM Ha JOCTHIKEHHSIX
(bu3nyeckoi HayKy.

MECTO YYEBHOI'O TIPEIMETA «®U3AKA» B YYEBHOM ILJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢usuka sBusercs o0g3aTellbHBIM IPEAMETOM Ha YpPOBHE
OCHOBHOr0 0obmmero o6pazosanus. JlanHas mporpaMma IpeIyCMaTpHBAcT M3ydeHHE (QH3MKA HA
6azoBoM ypoBHE B 00beMe 238 u 3a Tpu roma obydeHus no 2 dyaca B Helemo B 7 U 8 Knaccax u
1o 3 49 B Hezemo B 9 kiacce

COJIE VUEFHOTO META
7 kaace

Pasnmen 1. @usuka 1 e€ poJib B MO3HAHHH OKPY:KAIOMIEro Mupa

@DusMka — Hayka O IpHpOAe, H3ydaeT (HU3UUECKHE SBICHMS: MEXaHH4YECKHE, TeIUIOBBIE,
SNIEKTPUYECKUE, MATHUTHBIE, CBETOBEIE, 3BYKOBEIE.

du3uueckue BenMuMHBL M3Mepenume (usmdeckux BenuumH. Dusmueckume MpUOOpSI.
[MorpemuocTs u3MepeHuit. MexayHapo/Has cuctemMa eIMHUIL.

Kak Qu3mka u Jpyrde eCTECTBEHHBIC HAyKM M3ydaroT NpHpoIy. EcTecTBeHHOHAy4YHBIA METON
[IO3HAHMS: HAOIIOIEHHE, MOCTAHOBKA HAYYHOTO BOIIPOCA, BBIABHIKEHHE I'HIIOTE3, SKCIEPUMEHT II0
IIpoBepke TuUnores, oObsCHeHWe HabmomaeMmoro spieHus. Omnucanume (QU3UYECKUX SBICHHH C
IIOMOIIBIO MOJIEIIEH.

Hemoncmpayuu

1. MexaHm9ecKue, TEMIOBLIE, SJIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SBJICHUS.
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2. ®usuueckue NpubOpHI W MPOLEAypa IPSIMBIX M3MEPEHHH aHANOTOBLIM M IH(POBHIM
npubopoM.

JlabopamopHsle pabomol 1 ORbIHLE

1. OnpejienieHue EHBI JEIeHUS [IKaTbl U3MEPUTENBHOTO Iprdopa

2. 3amepenue paccTOSTHUN

3. Uamepenue o6peMa KUIKOCTH U TBEPJOrO TeNa

4. OnpeneneHue pasMepoB MajIbIX TEI

5. 3smepenue TeMIniepaTyphl IIpH IOMOIIH JKHIKOCTHOTO TEPMOMETPA U AATIHKA TeMIIepaTypsl

6. TIpoBesieHne UCCIeI0BaHuUs [0 IPOBEPKE THIIOTE3BI: NalbHOCTE IIOJIETa MIapUKa, IIyIIEHHOTro
FOPU30HTAIBHO, TeM OoIbINe, 9eM OOJIbINE BEICOTA ITyCKa

Pazpen 2. IleppoHadainbHbIe CBEAEHHSA 0 CTPOCHHH BelleCTRBA

CTpoeHue BelecTBa: aTOMBI M MOJIEKYIBI, UX pasMepbl. OIBITHI, I0Ka3bIBarOIIAE JTHCKPETHOE
crpoenue BemmecTBa. ONBITH, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTRA.

JIpmkenue gactull BelecTsa. CBsI3b CKOPOCTH JBMIKEHHS YaCTHIL ¢ TeMIiepaTypoil. bpoyHosckoe
newxkenne, nuddysua. BsaumoneiicTeie YacTUIl BEINECTBA: IPUTHKEHUE H OTTAIKMBAHHUE.

ArperaTHBle COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, XKHUIKOCTEH M TBEPHABIX (KPUCTAILTMYECKUX)
Tesn. B3auMOoCBA3b MEXKIy CBOMCTBAMHU BEIIECTB B Pa3sHBIX arperaTHBIX COCTOSHUSAX M HX aTOMHO-
MOJIEKYJIIpHBIM cTpoeHueM. Oco0eHHOCTH arperaTHBIX COCTOSHHMH BOIBL B3auMOCBA3L MEXIY
CBOMCTBaMH BEIIECTB B Pa3HBIX arperaTHHIX COCTOSHUSX U MX aTOMHOMOJIEKYJISPHBIM CTPOEHHEM.
Oco0eHHOCTH arperaTHbiX COCTOSIHUN BOJIBL
Hemoncmpayuu
Habmoenre 6poyHOBCKOTO ABHIKEHHUS
2. Habmonenue nuddy3uu

[

3. Habmonenue siBieHUH, OOBACHIIOMUXCA IPHTHKEHUEM HIIH OTTATKUBAHHEM YaCTHIL BEIIECTB
JTabopamopnsie pabomst 1 onvimsl

1. Ornenka IuaMeTpa aToMa MEeTOIOM PsiZIOoB (¢ UcmoIb30BaHueM (hoTorpaduii)

2. OmneIThI 10 HAOTIOIEHUIO TEMIOBOTO PACIIUPEHNUsA ra30B

3.

OneITEI IO 00HAPYIKEHUIO AEUCTBHS CHJI MOJEKYIISIPHOTO IPUTSHKEHUS

Paznmen 3. JIpmikeHue H B3auMoAeiicTBHUA

MexaHudeckoe ABMKeHHE. PaBHOMepHOe W HepaBHOMepHOe mBmkerHme. Ckopocth. CpenHss
CKOpOCTh TIpM HEPABHOMEPHOM [BIDKCHHH. Pacder IyTH W BpeMEHM [BH)KeHHs. PaBHOMepHOE W
HepaBHOMepHOe JBrkeHue. Ckopocts. CpeiHssi CKOPOCTH IIPH HEPaBHOMEPHOM JIBHIKEHHH. PacueT
IIYTH ¥ BPEMEHU JIBUIKEHUS.

SBnenwie WHepluU. 3aKOH MHEpHHH. B3auMozneHcTBHe Tel KaK NPHYHHA H3MEHEHUS CKOPOCTH
nBWKeHMs Tel. Macca kak mepa mHeprHOCcTH Tenma. IImoTHocTh BemecTBa. CBH3b IUIOTHOCTH C
KOJIMYEeCTBOM MOJIEKYJI B €JuHUIlE 00bEMa BEIIECTBA.

Cuna Kak XapakTepucTuka p3ammoseiicteus Teil. Cuia ympyroctd u 3akoH I'yka. Msmepenue
CHIIBI C TIOMOIIBIO AMHAMOMETpPA. SIBIeHuUe TArOTeHUs U cuiaa TshkecTH. Chna TSOKECTH HA IPYTHX
mwianerax (MC). Bec Tena. Hesecomocth. CiiojKeHWE CHII, HANPaBJIECHHBIX IO OJHOH IIPSIMOIA.
PapropeiicTBytomas cuil. Cuma Tpenus. TpeHue CKOIbKEHHS U TPEHHE NOKoA. TpeHue B mpupoze
u texauke (MC).

Hemoncmpayuu

1. HabGmronenue MexaHu4ecKoro ABMIKEHHS Tea

2. M3mepenue CKOPOCTH IIPAMOJIMHEHHOTO IBIDKEHHUS

3. HaGmoneHue SIBJIEHUS HHEPITUA

4. HabmoeHre H3MEHEHHUS CKOPOCTH NIPH B3aUMOEHCTBHH TEI

5. CpaBHeHHE Macc 10 B3aUMOIECHCTBHIO Tel

6. Cio)eHue CHJI, HAMPABICHHBIX 110 OMHOU MPAMOK

Jlabopamoprsie pabomsl u OnbINb

1. OnpeneneHue CKOPOCTH  PaBHOMEPHOrO  [BFDKEHWS  (LIApHKa B JKMIKOCTH, MOJETH
NEKTPUIECKOT0 aBTOMOOMIIS U T. I1. )

2. Onpezenenye cpeHeii CKOPOCTH CKOIBXEHUs OpycKa Wil IapUKa [0 HAKIIOHHOH IIOCKOCTH
3. Onpenenenye MIOTHOCTH TBEPAOIO TEIA



4. OmeITl, [JEMOHCTPHPYIOIIHE 3aBHCHMOCTH pacTsDKeHMs (Jepopmanuu) IpYKHHBL OT
TPUJIOKEHHOM CHIIBI

5. OusITel, JEMOHCTPUPYIOINHE 3aBHCHMOCTH CHIIBI TPEHHS CKOJBKEHHS OT Beca Telna u
XapakTepa CONPHUKACAIOIUXCS TOBEPXHOCTEN

Pasnen 4. /laBiienne TBEPABIX Te, }KHAKOCTEH U rasoB

Jlapnenue. CrocoOBl yMEHBINEHHS W yBeludeHHUs napieHus. [laBnenue rasza. 3aBUCHMOCTB
JaBjieHHs rasa ot o0bema, TeMrneparypsl. [lepenada nasieHust TBEPALIMYA TEIAMM, KUIKOCTIMH U
razamu. 3axoH Ilackams. [IHeBMaTuueckue MalIMHEL 3aBUCHMOCTH JABICHUS JKHIKOCTH OT
rrybunsl. 'uapocratryueckuit napagoke. Coobmaromiuecs cocysl. ['HapaBiIndecKne MEXaHU3MBL.

Atmocdepa 3emin u atmocdepHoe nasnenue. [IpuanHbI cymmecTBOBaHUS BO3AYIIHON 000I04KH
Semmu. Onsit Toppuuennu. M3mepenue arMocepHOTO JaBIeHHsA. 3aBHCHMOCTH aTMOC(epHOTro
JaBJICHUS OT BBICOTHI HAJl ypoBHEM MOps. IIpubopsl Ui H3MepeHHsl aTMOC(EPHOTO AABICHHUSL.

JleiicTBHE XHUAKOCTH U I'a3a Ha IOrPYXEHHOE B HUX Tel0. BeITankuBaromas (apXxuMenosa) Cuia.
3akon Apxumena. [InaBanue ten. Bo3ayxonnasanue.

Hemoncmpayuu

1. 3aBUCHMOCTH JaBJIEHUS ra3a OT TEMIIEpaTypEl

2. Ilepenava naBineHUs KUAJKOCTbIO U ra3oM

3. Coobmmaromuecst Cocyabl

4. M'mppaBnuueckuii npece

5. IlposiBnenue neiicTBrs aTMOC(HEPHOTO JaBIEHUST

6. 3aBHCHMOCTE BBITAJIKHBAIOIIEH CHIIBI OT 00BEMa MOTPYKEHHOM YaCTH Tejla ¥ IIIOTHOCTH
KHAJKOCTH

7. PaBeHCTBO BHITAJIKMBAIOIIEH CHITBI BECY BBITECHEHHOMN JKUIKOCTH

8. Ycnopue mnaBaHMs TEN: IUIABAaHWE WIIW MOTPY)KEHHE TEJl B 3aBUCHMOCTH OT COOTHOUICHUS
IUIOTHOCTEH Tella U XKUAKOCTH

Jlabopamoprbie pabomusl u onsinsl

1. UccnenoBanue 3aBUCUMOCTH Beca Telia B BoAe 0T 00bEMa MOrpyKEHHOM B KHIKOCTh YacTH
Tena

2. Onpeernenne BRITATKABAIOMIEH CHUITB, TEWCTBYIOIIEH Ha TeNO, IIOIPYKEHHOE B KHIKOCTb

3. IlpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOINEH CHIIBI, AEHCTBYIOIEH HA TEJO B MKHIKOCTH, OT
MAaCCHI Tefia

4. OmbBITHL, IEMOHCTPHPYIOIIHE 3aBHCHMOCTb BBHITAIIKUBAIOIIEH CHIIBI, IEHCTBYIOMIEH Ha TENO B
YKHJIKOCTH, OT 00BEMa IOrPyKEHHOH B JKUKOCTE YaCTH T€Ja U OT INIOTHOCTH JKHIKOCTH

5 KoHCTpyMpOBaHHE  apeoMeTpa WM  KOHCTPYHpPOBaHHE  JIOJKH H OIpEIENCHHE ¢
IPY30HOABEMHOCTH

Paspen 5. Pabora m MOmHOCTH. JHEPrus

Mexanudeckas pabota. MOITHOCTb.

[IpocTeie MeXaHW3MBL: phUar, 070K, HAKJIOHHAs IIOCKOCTh. IIpaBuiio paBHOBECHS phIyara.
IIpuMeHEeHHE paBuiia PABHOBECHS phlyara K 6510Ky. «3omoToe npasuno» mexanuku. KIIJ[ mpocthix
MexaHu3MoB. IIpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanudeckas dHeprus. Kunetnueckas U mOTEHIMaNbHAas sHeprus. [Ipespaiienne 0JHOTO BHIA
MEXaHHYECKOM SHEepruH B APYroH. 3aKOH COXpaHEHHs] SHEPIUd B MEXaHHKE.

Jemoncmpayuu

[TpuMepEI TPOCTHIX MEXaHU3MOB

JlabopamopHsie pabombl u OnbIMbGI

1. Onpenenenne paboOThI CHITBI TPEHMS TIPA PABHOMEPHOM JBIIKEHHHM TEJla 10 TOPH30HTAbHOMI
NOBEPXHOCTH

2. UccnenoBanue yCclnoBAM paBHOBECHS pbrdara -

3. Usmepenue KI1J] HakmOHHOM II0CKOCTA

4, VizyueHue 3aK0Ha COXPaHEHH MEXaHUIECKON SHEPIHU

8 kiace

Paszgen 6. Tennosbie ABJICHHS



OCHOBHBIE IIOJIOXKEHUS MOJEKYISIPHO-KUHETUUECKOH TEOpHH CTpPOEHMs BemlecTBa. Macca u
pasMephbl aTOMOB U MOJeKyl. OTBITHI, TOATBEPKIAIONME OCHOBHBIE MOJIOXKEHUS MOJEKYISIPHO-
KHHETHYECKOW TEOPHH.

Mogenu TBEpAOTO, KUAKOTO U ra3000pa3HOro COCTOsHHUM BemiecTBa. KpHcTaliMyeckue u
amopdusie Tena. OOBSICHEHHE CBOMCTB ra30B, XKUIKOCTEH M TBEPIABIX TEN HA OCHOBE MOJIOKCHHH
MOIIEKYISpHO-KHHEeTHYeckol Teopuu. CmauWBaHue U KalWUIApHBIE SIBJEHWs. TerioBoe
pacIIMpeHUe U CHKaTHe.

Temmepatypa. CBsi3b TeMIIEpaTyphl CO CKOPOCTHIO TEIJIOBOTO JBHMIKEHMS JACTHII.

Buyrpensss sHeprust CriocoObl ©3MEHEHHS BHYTPEHHEHN dHEPIruu: TEIIONepeiavya U COBEpIeHK e
paboThl. Bus! Tennonepenadn: TENIONPOBOAHOCTE, KOHBEKIHS, U3IIyYCHHE.

KonwgecTBO TEUIOTHL. YelbHas TEIUIOEMKOCTh BeEIIecTBa. [emooOMEH M TeIIOBOE
paBHOBeCHEe. YpaBHEHUE TeroBoro Oamanca. IlmaBneHwe u OTBepjAeBaHHE KPUCTAJUIMYECKHX
BEIIECTB. YIelbHas Terora rnasieHus. [lapoobpasopanue u konaeHcauus. Mcnapenne (MC).
Kunenue. YpenpHas Temiota mapooOpasoBaHus. 3aBUCHMOCTE TEMIIEPATyphl KHMIIEHHsS OT
aTMoc(epHOoro aapineHus. Biaxuocts Bo3ayxa.

OHeprus TOIUIMBA. Y JeJIbHAs TEMIOTa CTOPAHUS.

Ipuniwne: pabotel TemnoBsx asurarencit. KI1J temooro apurarens. Ternossle IBHraTen u
samuTa okpyxatomed cpensl (MC). 3akoH COXpaHeHMs U NPEBPALICHUS DHEPruu B TENJIOBBIX
nporeccax (MC).

Hemoncmpauuu

1. Habmronenre OpOyHOBCKOTO IBHIKCHHS

2. Habmonenune muddys3uu

3. Habmroierne sSBISHUM CMaYUBaHUSI U KAIUILISPHBIX SBICHUH

4. HabmroieHue TEIioBOro paciiupeHus Tel

5. U3smenenue aBjieHus ra3a mpyu H3MeHeHUH 00béMa U HarpeBaHuH HIIA OXJIQXKICHUH

6. [IpaBuna u3MepeHus: TEMIIEPATYPEI

7. Bunae! Temionepenaiu

8. OxnaxxaeHue Mpy COBEPIICHUH paboTEI

9. HarpeBarwue npu COBEpIIEHUH pabOTHI BHEITHUMH CHIIAMH

10. CpaBHEHUE TEIUIOEMKOCTEN PA3IMYHEIX BEIIECTB

11. HabmoneHne KUneHust

12 .HabmroieHue ocTOSHCTBA TEMIIEPATYPEI IIPH ILIABICHHU

13. Mojienu TerioBbIX ABUraTelen

Jlabopamopnbie pabomol u onvinbl

1. OmBITHL IO OOHAPYKEHHIO JEHCTBHS CHII MOJICKYJIIPHOIO IPUTSDKEHHS

2. OnbITH 1O BEIPAIIHBAHUIO KPHUCTAILIOB [IOBAPEHHON COJIM MIIM caxapa

3. OnBITHI 110 HAOIFOIEHHEO TEIUIOBOTO PACIIUPEHHS I'a30B, XKUIKOCTEH U TBEPIBIX TEIT

4. OmpeneneHue 1aBieHus Bo3ayxa B Oauione mmpuia

5. OmnBITHI, AEMOHCTPUPYIOIIHE 3aBHCUMOCTb JaBJICHUS BO3yXa OT €ro 00beMa M HarpeBaHusl
WITH OXJIAKICHUS

6. TlpoBepka THUIOTE3l JIMHEHHONW 3aBHCHMOCTH JUIMHBI  CTONOMKA KHUIKOCTH B
TEpPMOMETPUIECKOH TpyOKe OT TeMIepaTyphl

7. HabmoieHne H3MEHEHMsI BHYTPEHHEN SHEPTUH TENla B pe3y/bTaTe TEIonepejadu U padoTsl
BHEIIHUX CHII

8. Uccnenosanue sBIEHUS TEII00OMEHA IPU CMEIIMBAHUHN XOJIOIHOM U ropsiYei BOIBI

9. Ompezenenre KOJIHUECTBa TEIUIOTHL, HOIY4EHHOTO BOIOH IIPH TEIJIO0OMEHE C HArPEThIM
METAJUTMYECKAM IIUIUHIPOM

10. Onpenenenue yaenbHOH TEIIIOEMKOCTH BEIECTBA

11. Uccnemoranue npouecca UCrapeHus

12. OnpeneneHue OTHOCUTEBHON BIaKHOCTH BO3/IyXa

13. Onpenenenue yaelIbHONU TENNOTHI IIIABICHHS JIba
Paznen 7. DiekTpudecKkne H MATHHTHBIE SIBJICHHS



DnexTpusanys Teld. JlBa poja dIEKTPUYECKHMX 3apsaioB. B3auMoneHCTBHE 3apsDKEHHBIX Tell.
3axoH Kyiona (3aBHCHMOCTH CHIIBI B3aUMOJEHCTBHS 3apsDKCHHBIX TelI OT BEIWYMHBI 3apsA/ioB H
PACCTOSHHUS MEXKTY TEJIAMH).

DnexTprdeckoe Tosie. HanpspkeHHOCTh  3IEKTPUYECKOro moiisi. [IpMHIMI  Cynepro3uiuu
9NEKTPUYECKHX TONeH (Ha Ka4eCTBEHHOM YPOBHE).

HocuTenu 31eKTpUUYECKHUX 3apsioB. DIIEMEHTapHBIA smekTpuueckui 3apsa. CTpoenue aroma.
TTpOBOMHUKY U AUAIEKTPUKH. 3aKOH COXPAHEHHsI SIEKTPUIECKOTr0 3apsza.

DNeKTpUYECKrii TOK. YCIIOBHS CYLIECTBOBAHUS SIIEKTPUYECKOTO TOKA. MCTOYHHKM MOCTOSHHOTO
Toka. JIeWCTBUS OJIEKTPUYECKOro TOKa (TEIUIOBOE, XHMHYECKOE, MAarHMTHOE). ONEKTPUYCCKHUM
TOK B JKHJIKOCTSIX ¥ rasax.

Dnekrpuveckas nens. Cuna Toka. DnexTpudeckoe Hanpsokenue. CONpOTHBICHHE MPOBOJHHUKA.
VenpHOE CONpOTHBIEHHE Bemecrsa. 3akoH Owma g ydacTka menw. [locienoBartensHoe u
HapauieIbHOE COEIMHEHHE IPOBOJHHKOB.

PaboTa ¥ MOIIHOCTH 3JeKTpuueckoro toka. 3akoH Jlioymst— JleHma. DnexTpuyecKue Lend H
noTpebuTeNH 3IeKTpUIeckoi sHepruu B OpiTy. KopoTkoe 3aMbIKaHUE.

[TocTossHHBIE MAarHuTEL. B3auMojieiicTBHE IIOCTOSHHBIX MarHHTOB. MarHuTHOE TIOTE.
MarauTHOoe Tojie 3eMIH | ero 3HadeHue Ul Jku3HH Ha 3emue. OnpiT Dpcresa. MarauTHOe IoJie
3IEKTPUYECKOr0 TOKA. [[pUMEeHeHHe 3IeKTPOMAarHUTOB B TeXHHKE. J[eHCTBHE MarHUTHOTO NOJIA Ha
IIPOBOJIHMK C TOKOM. DJIEKTPOJBATATENb IOCTOSHHOTO ToKa. Mcrnonp3oBanue 31eKTpo/IBHraTect B
TEXHUYIECKUX YCTPOHCTBAX M Ha TPAHCIIOPTE.

Onpitel ®apanes. SIBnenue 1eKTpoMarHuTHOR HHAyKIHH. [Ipasuio JIenna. SnexTporeHeparop.
Crioco6bl MONYYeHHs 3TEKTPUUECKON SHEPTHU. DIEKTPOCTAHINE Ha BO30OHOBIISAEMBIX HCTOUHUKAX
JHEPIHUH.

emoncmpayuu

DNeKTpU3aLus Tell
JIBa poia 2IeKTPHUUECKUX 3apsI0B U B3aUMOIEUCTBHE 3apsIKCHHBIX TEII
YCTpoHCTBO U ACHCTBHE JIIEKTPOCKOIIA
DnekTpocTaTudecKast HHITyKIHs
3aK0H COXpaHEHHUS IIEKTPHIECKHX 3apAI0B
[TpoBOIHUKH U JUIIEKTPUKU
MonenupoBaHue CHIIOBBIX IMHUH JIEKTPHYECKOTO TIOIs
M cTOYHUKH IOCTOSIHHOTO TOKa
JlecTBUS DIIEKTPUIECKOTO TOKA
. DINeKTPUYECKUH TOK B JKHAIKOCTH
. 'a3oBb1ii paspsan
. IamMepenue CHIIBI TOKa aMIIEPMETPOM
. M3amepenue 3neKTpUYecKoro HampsKeHHsT BOJBTMETPOM
. PeocraT ¥ MarasuH COIPOTUBJIEHHI
. Bsaumo/ielicTBHE MOCTOSTHHBIX MATHUTOB
. MopenupoBaH#e HEBO3MOKHOCTH pa3/IelIeH s IIOJIFOCOB MarHuTa
. MojenupoBaa#re MarHUTHBIX ITOJIEH OCTOSHHBIX MArHUTOB
. OmeIT Dpcrena
. MarauTHOE TOoJIe TOKa. DJIEKTPOMArHuT
. JlelicTBMe MAarHMTHOTIO IOJIsSl HA TPOBOAHHUK C TOKOM 21 DieKTpoABUraTelb NOCTOSHHOIO

.
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TOKa
22. UccnenoBanne siBICHUS 3J€KTPOMArHUTHON HHITYKITHH
23. Onsrter @apanes
24. 3aBHCHMOCTH HATIPABJICHUS MHIYKIIHOHHOTO TOKa OT YCJIOBHH €r0 BOSHUKHOBEHHS
25. DIeKTpOoreHeparop NOCTOSIHHOIO TOKa
Jlabopamoprsle pabomust U ORbIHIB
1. OnsITHI 1O HAOIIOAEHHIO IEKTPU3ALMHN Tel HHAYKIHEH | IIPH CONPUKOCHOBEHUH
2. UccnenoBanue AeHCTBHS JIEKTPUYECKOI0 10JI HA IIPOBOIHUKH H JUBIIEKTPHKH
3. C6opxa u 1poBepKa paboThI JNEKTPHICCKOH ey OCTOAHHOTO TOKa
4. VsmepeHHe H peryJMpoBaHHE CHIIBI TOKA



5. MiamepeHue U peryJupoBaHue HAPSDKEHHS

6. Hcenenopanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 Pe3ucTop, OT CONPOTHBICHHUS
pe3nUCTOpa U HAIIPSIKEHHUST Ha PE3UCTOpE

7. OmBITHL, IEMOHCTPUPYIOIIXE 3aBUCHMOCTD 3JIEKTPUYECKOT0 COTIPOTHBICHHS IIPOBOJHUKA OT
€ro JUIMHBI, IIOIIAAX IOIEPEUYHOr0 CEYEHHS U MaTepyaia

8. IlpoBepxa mpaBuiia CIOXKEHUS HANPSKEHHH IIPH NOCIEA0BATEIBHOM COCIMHEHMH JIBYX
PE3UCTOPOB

9. Ilporepka npaBuma Jys CUIIBI TOKA IIPU IMAPAIEITEHOM COEMHEHUN PE3UCTOPOB

10. Onpenenenne paboThI NEKTPULYECKOTO TOKA, HAYINETO YEPE3 PESUCTOP

11. Onpenenenrie MOIHOCTH 3IEKTPHYECKOT0 TOKA, BBIIEIAEMON HA PE3UCTOPE

12. HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HIYINETO Yepes JIaMIIOUKy, OT HAalpsDKeHU Ha Hel

13. Onpenenenue KIIJI HarpesaTeis

14. UccnenoBanue MAarHUTHOTO B3aUMO/IEHCTBHS IIOCTOSIHHBIX MArHHTOB

15. V3y4yeHune MarHuTHOTO TIOJISI TOCTOSTHHBIX MArHUTOB IIPU UX 00BbEIMHEHUHN U pa3/ielIeHHH

16. Uccnenosanue AeficTBUS 3JIEKTPUYECKOr0 TOKA HA MArHUTHYIO CTPEIKY

17. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCHMOCT CHJIbI B3aWMOI€ACTBHS KAaTYyIIKX C TOKOM U
MAarHUTa OT CHUJIbI TOKA U HANPaBJIEHUs TOKA B KATYIIKE

18. Wizy4yenue neiCcTBUSI MArHUTHOTO TI0JIS HA IIPOBOJHUK C TOKOM

19. KoHcTpyupoBanue U usydeHue padoThl 3JIEKTPOBUIATENLS

20. Nsmepenne KII/] anekTpoaBurarenbHO# yCTaHOBKU

21. OneITEl 10 UCCIENOBAHUWIO SIBICHHUSI OSJIEKTPOMATHWTHOM WHIYKIMH: HCCIIENOBaHHE
U3MEHEHHH 3HAYCHHS U HalPaBJICHHS] HHIYKIIMOHHOIO TOKa

9 kiace

Paszgen 8. Mexanuueckue ABJIEHHS
Mexanudeckoe aBmkeHne. MarepuanpHas Touka. Cucrema orcuera. OTHOCHUTENLHOCTH
MEXaHW9YECKOTO NIBIDKEHWs.. PaBHOMepHOE mpsMONMHEHHOe nBmkeHue. HepasHomepHoe
npsMoNuHeiiHOoe aBmkeHwe. CpenHss W MIHOBEHHAs CKOPOCTh Telna IPH HEPaBHOMED HOM
JIBHKCHUH.
Vckopenre. PaBHOyCKOpeHHOE TpsiMonuHelHoe nBikeHue. CBobomnoe naneHue.OnbiTsl
[aymunes.
PaBHOMepHOE ABMIKEHME O OKpyxHOCTH. [lepuos u vactora obpamenus. Jlunelnas u yriosas
ckopocTH. LleHTpoCTpEMUTENEHOE YCKOPEHHE.
IMepsoiii 3akoH HetoTona. Bropo# 3akom Hetotona. Tpermii 3axkon Heroroma. Ilpunnun
CYTIEPIIO3ULIMHU CHUIL
Cuna ynpyroctu. 3akon ['yka. Cuna TpeHus: cuia TpEeHUs CKOJIBKEHUs, CHJla TPEHUS TTOKOS,
NPYTHE BUBI TPEHHUS.
Cuna TSDKECTH U 3aKOH BCEMHUPHOIO TATOTEHHS. Y CKOpeHue cBoOoaHOTO naferus. JIpmkenne
wianet Bokpyr Comnna (MC). Ilepsas kocmuyeckas ckopocTs. HeBecoMOCTE B IEpErpy3KH.
PaBHOBeCHe MaTepHaIbHON TOYKU. AGCOIIOTHO TBEPIOE Teno. PaBHOBECHE TBEPIOrO Tela C
3aKpEIIEHHON OCBI0 BpamieHus. Mo MeHT cuibl. LIeHTp TsprecTH.
Wmnynee Tena. M3amenenue umnyiabca. VIMIynbCe CHIBL. 3aKOH COXPaHEHHS HMILYIIbCA.
PeaxtuBnOe asmxenue (MC).
Mexauudeckas paboTa ¥ MOIIHOCTE. PaboTa CHIT TSHKECTH, YOPYTOCTH, TpeHus CBs3b SHEPIHU
u paboTel [ToTeHnMansHas SHEPrus Tela, NOJHITOr0 Hajl MOBEPXHOCTHIO 3eMiu. [loTeHuanbHas
SHEprus Ckatoil mpyXuHbl. KuHerHueckas sHeprus. Teopema o KMHE THYECKOH SHepruu. 3aKkoH
COXpaHEHHMS] MEXaHHYECKOH SHEPTUH.
Hemoncmpayuu
1. Habmonenne MEXaHWYECKOTO ABMKEHHS Tejla OTHOCUTEIBHO Pa3sHbIX TEIl OTCYETa
2. CpaBHeHHE IyTeit U TPaeKTOPUH IBM)KEHUS OJHOIO M TOTO JK€ Tejla OTHOCHTEJIBHO PasHBIX
TeN OTCHETa
3. M3MepeHue CKOPOCTH U YCKOPEHMS IPAMOTHHEHHOTO JIBHIKCHAA
4. HccnenopaHue NPHU3HAKOB PaBHOYCKOPEHHOIO IIBHIKEHHS
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5. HaOimro/ieHue ABMIKEHHUS TENA 10 OKPYIKHOCTH

6. Habmoienre MexaHU9IeCKAX ABJIEHHUHN, IPOUCXOISIIUX B CHCTEME OTCUeTa « Tenexiay npu ee
PaBHOMEPHOM H YCKOPEHHOM JOBHIKECHHH OTHOCHTEIIBHO xabuHera tl)HBPIKH

7. 3aBHCHEMOCTb YCKOPEHUS T€la OT MacChl TeNla M JIEHCTBYIOIEH HA HETO CHIIBI

8. Habmomenue paBeHCTBA CUII IIPU B3aUMOJIEHCTBHH TET

9. M3meneHnue Beca Teja IPH YCKOPEHHOM JIBUIKEHAH

10. [Tepenaua uMmIyJibca IpU B3aUMOJEHCTBHAMN TEI

11. ITpeobpazoBanus S3HEPTUM TIPH B3aUMOJCHCTBHH TEIl

12. CoxpaneHue UMITYJIbCA IIPU HEYIIPYTOM B3aUMOIEHCTBUM

13. CoxpaHeHune UMITYTIhCA MPU aDCONMOTHO YIIPYTOM B3aUMOJIEHCTBUI

14. HabmroieHue peakTHBHOI'O JIBAYKCHHUS

15. CoxpaHeHue MEXaHUYECKON 3HEPTUH P CBODOTHOM IafeHHH

16. CoxpaHeHHE MEXaHUYIECKOH SHEPIUH NIPH JIBMIKEHHUH TETa IO ACHCTBHEM TIPYIKHHEI

Jlabopamoprivie pabomel u onvimsl

1. KoncrpyupoBanue TpakTa IS pa3roHa K JalbHEHIIEro paBHOMEPHOIO ABHIKCHHS INapuKa
WM TEJEKKH

2. Omnpenenenue cpenHeil CKOPOCTH CKOJBKEHHs OpycKa WM ABHIKEHHS IIAPUKA 110 HAKIOHHOH
IJIOCKOCTH

3. OmnpeneneHue yCKOPEHHUS Teja IIPH PABHOYCKOPEHHOM JBUIKEHUH 10 HAKIIOHHOM TUIOCKOCTH

4. HccnenoBanye 3aBUCUMOCTH IIYyTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JBMKECHHH Oe3
HaYaJIbHOH CKOPOCTH

5. IlpoBepka rHIIOTE3BI: €CIIM IPH PABHOYCKOPEHHOM IBHXKEHHH 0€3 Ha4albHOH CKOPOCTH IyTH
OTHOCSITCS KaK PsiJl HEUETHBIX YHCEN, TO COOTBETCTBYIOIIME IIPOMEKYTKH BPEMEHH OJTHHAKOBEI

6. HMccnemoBanue 3aBHCHMOCTH CHJIBI TPEHUSI CKOJIBIKEHMSA OT CHIILI HOPMAaJIbHOTO AaBICHUS

7. Onpenpenenue k03¢ UIIHEHTa TPEHUS CKOJIBKEHHS

8. Ompenenenue )KECTKOCTH NPYIKUHBI

9. Ompenenenne paboThI CHIIBI TPEHHS IPH PABHOMEPHOM JBM)KEHHH Tella 110 FOPU30HTAIBHOM
[IOBEPXHOCTH

10.Onpenenenrie  paboThl CHJIBI  YOPYTOCTH TIPH  TIOTBEME TIPY3a C HCIIOJIE30BAHUEM
HETIOABMIKHOTO U OIBMIKHOTO OJIOKOB

11. M3yuenue 3aKkoHa COXPaHEHUS SHEPIHH
Pazgen 9. Mexannueckue Koj1e0aHus H BOJHBI

Konebarenenoe pasukenne. OCHOBHBIE XapaKTEpUCTHKH KoiebaHMM: MEPHON, YacTOTa,
aMIMTyga. MartemMaTuueckuit M NPY)XKUHHBI  MagTHuUKW. [IpeBpamieHue SHEPTUH  TIpH
KonebaTeNbHOM JIBMIKEHMH. 3aryxaromue kosebanus. BremHyxaeHHble konebanus. Pesonawc.
Mexanuueckue BoiHbBL CBoiicTBa MexaHWueckuX BONH. [Ipo moibHBIE M TIONEPEYHBIC BOJIHBL
JlniHa BOJHBI M CKOPOCTh €€ paclpocTpaHeHHS. MeXaHWYeCKHe BOJHBI B TBEPAOM TeIe,
ceticmuueckue Bonuasl (MC).

3Byk. 'poMKOCTS 3ByKa U BeicoTa ToHa. OTpaXkeHue 3Byka. MH(pasByk u yIbTpasByK.

Hemoncmpayuu

1. Habmonenue konebanuil T HOJ AEHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH

2. HabmoneHnue xonebanui rpy3a Ha HATH M HA [IPYXKHHE

3. HaGronienue BBIHYKIEHHBIX KoJIeOaHUi U pe3oHaHca

4. PacipocTpaHeHuUe NPOAOJIBHEIX ¥ MOIEPEYHBIX BOJH (Ha MOJIEIIH)

5. HabmoieHne 3aBUCUMOCTHY BBICOTEI 3BYKa OT YaCTOThI

6. AxycTUYECKHH PEe30HAHC

Jlabopamoprivie padombi U ORbIHIBE

1. Onpenenenue 9acTOTHI U IEpUOa KoJebanuii MaTEMaTHIECKOrO MasTHUKA

2. Onpenenenne 4acTOThl ¥ Nepruoa Konedanui Npy>XUHHOTO MassTHUKA

3. Uccnenopanye 3aBHCHMOCTH IepHona konebaHWM MOJBEINEHHOTO K HHTH I'py3a OT JUIMHEI
HHUTH

4. UccnenoBaHue 3aBHCUMOCTH Tepuoa Kojaebanuil pyKHHHOIO MagTHHKA OT Macchl rpys3a

5. TTpoBepKa HE3aBUCUMOCTH NepHo/ia KoaeOaHni rpy3a, MoABCIICHHOI0 K HUTH, OT MacChl Ipy3a



6. OneITEL, JeMOHCTPUPYIOIIME 3aBHCHMOCTD NEpHOJa KONeOaHu#i MPYXKUHHOTO MasTHHKa OT
MAacChI Tpy3a U KECTKOCTH IIPYKUHBI

7. U3mepenne yCKOpPEHHUst CBOOOIHOTO NaIeHUA
Pazpen 10. DnekTpoMarHuTHOE I10J1€ H 3JIEKTPOMATHUTHLIE BOJIHLI

DIEeKTPOMArHUTHOE I10J1e. DNIEKTPOMAarHUTHEIE BOIHEL CBONCTBA 3JIEKTPOMArHUTHBIX BOJH
[1Ixana 51eKTpOMArHUTHEIX BOJH. V¢ mo1bp30BaHue 37IeKTPOMarHMTHAIX BOJIH JIJIsE COTOBOM CBS3H.

DnexTpoMarHuTHas npupojia ceera. CKopocTs ceTa. BoiHOBBIE CBOMCTBa CBETA.

Hemorcmpayuu

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH

2. BoiHOBBIE CBOMCTBA CBETA

JlabopamopHbie pabomel u onvimsl

| Vi3ydyenwre CBOMCTB 3/I€KTPOMAarHMTHBIX BOJIH C IIOMOLIBIO MOOMIIEHOTO TeedoHa
Pa3nen 11. CeroBbie sIBJICHHS

JIyuepas Mozesb cBeta. Mctounuku ceeta. [IpsMONHHEHHOE paclipoCTpaHEHHE CBETA. 3aTMEHUS
Comana u Jlyasr. Otpakenue ceeta. [Inockoe 3epkano. 3aK0oH OTpa)KeHHs CBETa.

Ipenmomiienue cBeta. 3aKOH IpelOMIEHHs cBeTa. [lonHOe BHYTpEHHEE OTpPaKeHHE CBeTa.
Hcnonp30BaH#UE ITOJIHOTO BHYTPEHHET0 OTPAYKEHHUS B OITHYECKUX CBETOBOIAX.

JIunza. Xox nyueit B nmuuse. Onruyeckas cucrema doroannapara, MEKPOCKOIA W TEJIECKONa
(MC). I'na3 xak onTHyecKas cucTeMa. bM30pyKoCTh U JaIbHO30PKOCTB.

Paznoxenue Genoro csera B crektp. Ombitei Heiotona. CnoeHHE CHEKTPANbHBIX IIBETOB.
Jucnepcus ceera.

Hemoncmpayuu
[TpamMonHHEeHHOE paclipocTpaHEeHHE CBETA.

OtpaxxeHue ceera.

[Tonyuenue u300pakeHN#t B INIOCKOM, BOTHYTOM H BEIIYKJIOM 3€pKaliax.
[Tpenomienue ceera.

OnTHuecKuil CBETOBOI.

Xon nmydeit B coOuparomeii THH3e.

Xop mydeit B paccerBaroliei TuH3e.

[Tonyyenue u306paXkeH:H ¢ IOMOIIBIO JIMHS.

. ITpunnun peficTBus oToannapara, MEKpPOCKOIIA ¥ TEJIECKOTIA.

10. Monens rmasa.

11. Pa3nosxerue 6€10ro cBeTa B CIIEKTD.

12. [Tomyuenue Genoro ceera Ipy CIOXKEHUHU CBETA PA3HBIX I[BETOB.

Jlabopamopnusie pabomst u onvinisl

1. MccnenoBanue 3aBHCUMOCTH yTJIa 0TPa)KEHUsI CBETOBOIO JIy4a OT yIiia MaaeHusl.

2. Vzy4enue XxapaKTepHUCTHK H300paXkeHUs TPeIMETa B IJIOCKOM 3epKajle.

3. WccnenoBanne 3aBHCHMOCTH YIJIa IPEJIOMIIEHUs CBETOBOTO JIy4a OT yIJia MaJICHHs Ha IpaHuLe
«BO3ITyX—CTEKIION.

4. TTonyuenue u300paykeHUH ¢ TOMOLIBIO COOMPAOIIEH JTUH3BI

5. Onpenenenre HOKYCHOrO PACCTOSIHUS W ONTTHYECKOH CHIIBI CO OMpPArOIIeH JIMH3BL.

6. OnBITHI IO Pa3IOXKEHHIO OEJI0To CBETA B CHEKTP.

7. OUBITHI 110 BOCTIPHUATHIO BETA IPEMETOB IIPH HX HAOIIOICHAHN depe3 IIBETOBbIE (PUIBTPBL.
Paznen 12. KBaHTOBBIE SIBJICHUHA

Onmrtel Pesepdopna u mianerapHas Mozenk artoma. Mopens atoma bopa. Hcmyckanue u
nornoineHue ceera aroMoM. KBanThl. JIuneidvaTbie CIEKTPEL.

PanmoakTuBHOCTh. Anb(a, Gera u rammamsmydenus. CtpoeHue atomHoro sjapa. HyknoxHas
MOJIENTh aTOMHOI0 siapa. M30ToIkL.

PanuroakTuBHEIe peBpanienus. [lepros noaypacnanga aTOMHBIX SIEP.

SInepHBIe peakiyd. 3aKOHBI COXPAHEHHMs 3apsoBOr0 M MAaCCOBOTO YMCEN. JHEPrHs CBA3M
aTOMHBIX sziep. CBA3b Macchl M SHEpruu. Peakiuy CHHTE3a H JeNeHus suep. VICTOYHUKH SHeprun
Cosnuna u 38e37 (MC).

SInepHas sHepreTuka. JIefcTBHS paHOaKTHBHBIX H3JIy4eHUH Ha XKuBble opranusmbl (MC).

Hemoncmpayuu
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1. CreKTpel H3TyYeHHs U IOTJIOTIEHHSL.

2. CriexTphI pa3nuIHbBIX Ia30B.

3. CmexTp Boiopoza.

4. HabmoneHue TpeKoB B Kamepe BuiibcoHa.

5. Pa6oTa cuéTurKa HOHU3UPYIOIUX U3ITyUCHUH.

6. Perncrpanus 13 Iy9eHUs IPUPOIHBIX MHUHEPAIOB U IIPOJIYKTOB.

JTabopamophsie pabomui 1 OnbINBI

1. HabGmroneHue CILUIOMIHBIX M TMHEWYATHIX CIIEKTPOB H3ITy4YeHHUSL.

2. MHccnenosanue TPEKOB: M3MEpPEHHE OHEPrHM HaCcTHIBI 10 TOPMO3HOMY IyTH (IO
dbororpadpusm).

3. Mamepenue paiuoakTHBHOTO QoHA.
IloBTOpUTEILHO-0000Ma0MUH MOTYIb

[ToBTOpUTENBHO-0000IIAIOIIHI MOYNb IIpefHa3HAueH Il CHCTeMaTu3anuu 1 0600ImeHus
PEeAMETHOTO COJIEPIKAHUS U OIbITA JESTETHHOCTH, IPHOOPETEHHOrO NPH U3YYEHHWH BCETO Kypca
dusuku, a TaKke Ui NOATOTOBKH K OCHOBHOMY rOCYINApCTBEHHOMY 3K 3aMeHy IO (GHu3MKe Ayis
obygaronmxcsi, BeIOpaBIIHX 9TOT Y4€OHBIH IPeaMeT.

IIpu M3y9eHHUH TaHHOTO MOMYJISI PEalH3yIOTCsA ¥ CUCTEMaTU3UPYIOTCS BUJIBI [ESITETbHOCTH, Ha
OCHOBE KOTOPBIX OOecredYrBaeTcs JOCTHIKEHHE NPEAMETHBIX M METAlPEeIMETHBIX IUIAHUPYEMBIX
pe3ynsTatoB o0y4deHHs, GOpMHpPYETCs eCTeCTBEHHO-HAy4Has TPaMOTHOCTb: OCBOCHHE Hay4HBIX
METOZIOB HCCIEIOBAaHMsI SBIEHHH TIPEPOABI W TEXHUKH, OBJAJeHHE YMEHHSMH OOBACHATEH
¢busuUecKue SBICHNS, IPUMEHSA NOIy4YeHHBIC 3HAHUs, PEIIaTh 3a/1a4i, B TOM YAC/IC Ka9eCTBEHHBIE
U 9KCIIEPUMEHTAIBHBIE.

[IpHHIMIUAATBEHO JEeSTEFHOCTHBIA XapakTep JaHHOro pasfena pealk3yeTcs 3a CUET TOro, 4To
ydamuecs BBIIOJIHAIOT 3a/1aHUsl, B KOTOPBIX MM Ipe/iiaracTcs:

eHA OCHOBE TOJyYEHHBIX 3HAHUM DPACIO3HABATE W HAYYHO OOBACHATH (DU3MYECKHWE SBICHHSA B
OKpy’Karole# Npupoie ¥ MOBCEIHEBHOHN JKHU3HHU,
e MICIIOJIB30BATH HAYYHBIE METOBI HCCIEeOBaHUI (PUIUUECKUX SBICHUM, B TOM YHCIIE Ui IPOBEPKA
THIIOTE3 M MOIyUYEHHUs TEOPETUUECKHUX BBIBOJIOB;
¢ OOBSCHATE HAydHBIE OCHOBBI HamboJee BaXHBIX J[JOCTWIKEHHH COBPEMEHHBIX TEXHOJOIHH,
HaIpEMEP, TPAKTHIECKOTr0 UCIIOIB30BaHHUS PA3IMYHBIX MCTOYHHKOB SHEPTWH HA OCHOBE 3aKOHA
MpPEBpAIlEeHUs U COXPaHEHHUS BCEX U3BECTHBIX BUIOB SHEPIHH.
Kaxnas U3 TeM JaHHOTO pasfieNa BKIIOYaeT SKCIepHMEeHTAIIBHOE Hccie/loBaHre 0000ImaroIero
xapakrepa. Pasjen 3aBepmaeTcs MpOBEICHHEM JHATHOCTHYECKOM W OLEHOYHOM paboThI 3a Kypce
OCHOBHOM IIIKOJIBI.
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Il NPYEMBIE PE3YJILT 1 OCBOE EBHOT'O INPEIMETA «®UIUKA»

JIMYHOCTHBIE PE3YJIBTATHI
IHampuomuyeckoe gocnuTaHUE:
o IIPOSIBIIEHUE MHTEPECA K HCTOPUH A COBPEMEHHOMY COCTOSHHUIO POCCHHCKOH (pu3nyeckon HayKu;
e [IEGHHOCTHOE OTHOINEHHE K JOCTHIKEHUSIM POCCHMCKUX YUEHBIX (DU3HUKOB.
I'pasicoanckoe u 0yxo6HO-HPABCHBEHHOE 60CNUMAHUE:

e TOTOBHOCTb K AKTHBHOMY Y4aCTHIO B 00CY)KIEHHH 0OIIECTBeHHO-3HAYUMBIX M 3THYECKHX IIpo0iem,
CBSI3aHHBIX C MPAKTUYECKUAM ITPUMEHEHUEM JOCTHIKEHUH (U3NKY;

¢ 0CO3HAHHUE BAYXHOCTH MOPAJIBHO-3THYECKUX [IPUHIIMIIOB B IEATEIEHOCTH YUEHOTO.

Scmemuueckoe eocnumanue:

e BOCIIPUATHE ICTETHYECKUX Ka4eCTB (PU3MIECKOH HAYKU: €€ rapMOHUIHOTO OCTPOEHHUSI, CTPOTOCTH,

TOYHOCTH, JIAKOHHYHOCTH.
Ifennocmu Hay4uro20 HOIHAHUA:

¢ OCO3HAHWE ILIEHHOCTH (pu3nueckoM HayKHM KaK MOIIHOIO HHCTPYMEHTA IIO3HAHMS MHPA, OCHOBBI
Pa3BUTHS TEXHOIOTWM, BAXKHEHINEH COCTABIISIONIEN KyIBTYPBI;

e Pa3BUTHE HAYUHOH JIFOO03HATEIBHOCTH, HHTEPECA K MCCIIEN0BATEHCKON NESTEIBHOCTH.
@opmuposanue Kyibmypsl 300p06bA 1 IMOUYUOHANLHOZ0 OIAZONONYHUA:

e OCO3HAHME IIEHHOCTH Oe3zomacHOro o0pasa JXM3HM B COBPEMEHHOM TEXHOIOTMYECKOM MHPE,
B&KHOCTH IIpaBHJI 0€30IIacHOro IIOBEJEHHUS Ha TPAaHCIOPTE, Ha J0porax, C JJIEKTPUYCCKHM H
TEIIOBEIM 000pYI0BaHHEM B JIOMAITHUX yCIIOBHUSIX;

e C(HOPMHUPOBAHHOCTE HaBBIKA pe(IeKCHH, IPU3HAHAE CBOETO IpaBa Ha OIIKOKY M TaKOTo JKe Npasa
y APYroro 4eioBeKa.

Tpyoosoe eocnumanue:

¢ AKTHBHOE YYaCTHE B PEINEHMM TPaKTUYECKMX 3a1ad (B paMKax CeMBH, IIKONBL, rOpoja, Kpas)
TEXHOJIOTHUECKOH M CONHMAaNbHOM HampaBiIeHHOCTH, TPEOYIOIIUX B TOM HYHMCIE W (H3HIECKUX
3HAHUMH;

e MHTEPEC K MPAKTHIECKOMY H3yUYSHHIO NMPO(ECcCHil, CBSI3aHHBIX C QU3UKOM.

JKonozuvecKoe 60CHUmanue:

e OPMEHTAIMS Ha pUMeHeHHe (QU3MYECKHX 3HAHWM JUIs PEelieHHs 3a71ay B 00NAcTH OKpYKaroImeH
cpelpl, TIAHWPOBAHKS IOCTYIIKOB M OLEHKH HX BO3MOXHBIX MOCHENCTBHE Ui OKpyIKaromiel
CpEmEL,

e 0CO3HaHME II00ANBHOI0 XapakTepa SKOJIOTMYECKMX IPOoO0JIEM U IyTeH X pelleHHMs.

Adanmanusn o6y4aouezoca K UsMEHAIOUUMCA YCL0GUAM COUUANLHO U NPUPOOHOTE Cpedbl:

¢ IOTPEOHOCT BO B3AUMOJIEHCTBHY IIPY BBIIOJHEHUH WCCIEIOBAHUN U MPOEKTOB (U3HIeCcKOi
HaIPaBIEHHOCTH, OTKPBITOCTD OILITY M 3HAHUAM APYTHX;

e IOBLIIIECHHIE YPOBHA CBOEH KOMIETEHTHOCTH YePE3 MPaKTHUECKYIO NeSATeIbHOCTD,

e TOTPe6HOCTL B (JOPMUPOBAHUE HOBBIX 3HAHUM, B TOM uMClIE (OPMYIHUPOBATH WNCH, MOHATHI,
THIIOTE3Bl 0 (PU3HUECKUX OOBEKTaX U ABICHHIX,

o 0CO3HAHME JIeQUIUTOB COOCTBEHHBIX 3HAHUI U KOMITETeHTHOCTeH B 0OnacTu Hu3uku;

o ITTAHUPOBAHKE CBOETO PA3BUTHS B IPHOOPETEHNY HOBBIX (DM3HIECKUX SHAHUM;

o CTPEMJICHHE aHAIM3UPOBATE ¥ BBIIBIISATH B3aUMOCBA3H IIPUPO/IbL, OOIIECTBA ¥ SKOHOMHKH, B TOM
YHCIIe ¢ UCTIOIb30BAaHHEM (PH3HYECKUX 3HAHUH,

¢ OIIEHKA CBOMX IEHCTBHH C y9JETOM BIMSAHHA HA OKPY)KAIOIMYIO CPEy, BO3MOXKHBIX INOOAIBHBIX
IIOCJICIICTBHMA.

METAINIPEIMETHBIE PE3YJIbTATHI
YuupepcaibHbIe MO3HABATEIbHBIE IeHCTBHSI
Bazoesie nozuueckue deiicmeun:
o BLISBIISITH M XapPaKTEPU30BATH CYIIIECTBEHHBIE NIPU3HAKH 00BEKTOB (aBreHM);
o YCTAHARIMBATL CYINECTBEHHBIA IpPH3HAaK KnacchuuKaimy, OCHOBAHHSA A obobmenus |
CpaBHEHHS,

12



e BHIABJISTh 3aKOHOMEPHOCTH ¥ INPOTHBOPEYMS B pPaccMaTpUBaeMbiX (aKrax, MaHHBIX W
HAOIMIOIEHHUIX, OTHOCSIIUXCS K pU3Hye CKUM SBIICHUIM;

o BBIIBIIATH TPHYMHHO-CIICACTBEHHEIE CBS3M IIPM HM3YYEHHH (DHU3HYECKMX SABICHMH U IPOLECCOB;
JIeJIaTh BBIBOJEI C MCIOJIF30BAHUEM JEIyKTHBHBIX M MHIYKTHBHBIX YMO3aK/IOUYEHUH, BBIIBUTATH
THIIOTE3HI O B3AUMOCBS3SIX (PU3UUECKUX BEITUYUH;

e CAMOCTOSATENIEHO BBIOMpaTh crmocob pemienus ydeOHOW (usuueckod 3ajadd  (CpaBHEHHE
HECKOJIBKAX BAPHAHTOB peIleHws], Bbl Oop Hauboiee MOAXOAIIEro ¢ Y4€TOM CAMOCTOSTEIIBHO
BBIZIEIEHHBIX KPUTEPHER).

Bazoevie uccnedosamenbekue 0eiicmenn:

e MCIIOJTE30BaTh BOIIPOCHI KaK UCCIEN0BATEIbCKUH MHCTPYMEHT IIO3HAHNS;

e IPOBOJUTH II0 CAMOCTOSTENBHO COCTABIEHHOMY IUIaHY OIBIT, HECIOXKHBIH (H3MIECKHH
SKCIIEPUMEHT, HeOOIbITIOe HCCIeJOBaHUE (PU3UIECKOTO SBICHHS;

e OLIEHMBATH HA TPUMEHUMOCTD U JOCTOBEPHOCTE MH(POPMAIUIO, IIOJYYEHHYIO B XO/I€ UCCIIEIOBAHMS
WK SKCIEPUMEHTA, _

e CAMOCTOSTENBHO (opMyamMpoBaTh O06OOIIEHHS W BBIBOABI IO pe3ylnbTaraM IPOBEICHHOTO
HaOIIOIEHNs], ONBITA, UCCIEN0OBAHMS;

e [IPOrHO3HPOBATh BO3MOIKHOE JlabHEHIIee pa3BUTHE PU3HYECKHUX ITPOIIECCOB, 4 TAKIKE BBIABUIATh
IPEIoI0KeHus 00 UX Pa3sBUTHH B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Paboma c ungpopmayueii:

o IPUMEHSTE Pa3/IMYHbIE METOIbI, HHCTPYMEHTHI | 3aIIPOCHI IIPH IOMCKE U 0TOOpE HHpOPMALMH UITH
JAHHBIX C YIETOM MPEIIOKEHHOH yueOHoM (hu3nuecKkoi 3a1a4u;

e AHAJIM3UPOBATh, CHCTEMATH3MPOBATh M HHTEPIPETHPOBATP MH(QOPMALUIO pasIHYHBIX BHIOB U
(hopM npeCcTaBICHNUS;

©CAMOCTOSITENHHO  BHIOMpaTh  ONTUMAIBHYHO  (OpMy  [peicTaBleHHs  HHQOpPMauuuM H
WILTIOCTPHPOBATH PelllaeMble 3a[a4di He CIIOKHBIMH CXeMaMH, IMarpaMMamMu, UHOH rpaduxoi u
UX KOMOMHAIHSIMHU.

YHupepcanbHbie KOMMYHHKATHBHbBIE ICHCTBHA
Obwenue:

e B X0jIe 00CYK/IeHUs yueOHOro MaTepraa, pe3yibTaToB J1abopaTopHAIX paboT U POEKTOB 3a/1aBaTh
BOIIPOCHL 110 CYIIECTBY OOCYXIaeMOH TeMbl M BBICKa3blBaTh HJICH, HAlleJICHHBIC Ha pEIICHHE
3ajaull ¥ IO ieprkaHue 61aro)kenarebHOCTH O0MEeHNs;

© COIIOCTABIATh CBOM CYXIEHHS C CYKICHUSIMH [IPYTHX YYaCTHHUKOB IMaiora, OOHapyKuBaTh
pasiuumMe U CXOJCTBO IIO3UITUH; BBIPAXATh CBOIO TOYKY 3PEHHsI B YCTHBIX MW IHCbMEHHBIX
TeKCTax; MyOIMYHO NPENCTABIATh PE3YNbTaThl  BLIIOJHEHHOTO  (PUM3MYECKOro  OIbITa
(aKcrmepuMeHTa, UCCIIeJOBaHNUS, TIPOEKTA).

Coemecmnasn 0eamenbHOCHb (COMPYOHUHECHE0):

o IOHAMATh M HCIIOIB30BaTh MPEMMYIIECTBA KOMAH/IHOW U WHAMBUIYAIbHOH pabOThI IIPH PEIICHUH
KOHKPETHOU (U3UUECKOH IPOOIEMET;

o IPHHMMATH IETH COBMECTHOM JESTENbHOCTH, OPraHM30BBIBATH NEHWCTBUs [0 €€ NOCTHIKCHHIO:
pacripenienaTh poiH, OOCY)KIAaTh IPOLECCHl W pPe3ylbTaThl COBMECTHOH paboThr; 00o00math
MHEHUSI HECKOIIBKHX JFOJEH;

e BRIITOJTHATE CBOIO YacTh pabOTHI, TOCTUrast KAYECTBEHHOI'O pe3yJibTara o CBOEMY HallpaBIEHUIO H
KOOPIWHHUPYS CBOH IEHCTBUS C APYTUMH YI€HAMH KOMAHIBI,

e OLIEHUBATh KAYeCTBO CBOEro BKJama B OOMMHH MPOAYKT IO KPUTEPUAM, CaMOCTOSATEIBEHO
chopMyTHpOBaHHBIM Y4aCTHUKAMH B3aUMOJICHCTBHSL.

VYHuBepcajbHble PeryJsiTHBHbIE JeHCcTBHS
Camoopzanusayun:

o BEISIBILITE TIPOGIIEMEI B JKM3HEHHBIX ¥ yUeOHBIX CHTYAIUSIX, TPeOYIOMuUX Al peleHns Qu3nIeckux
3HAHWH;

¢ ODHEHTHPOBATHECS. B PA3NUYHBIX IOAXOMAX IMPUHATHS PEUIEHWH (MHIMBHIYaNbHOE, MNPHHSATHE
pEIEeHHs B TPYIIle, IPHHATHE PELISHUH IPYIIIIOH);

e CAMOCTOSTENIFHO COCTABIIATH AITOPHTM perneHus GU3nIecKor 3a7aui Wik IIaHa HCCICI0BaHMA C
YyUETOM HMEIOIIMXCS PecypcoB M COOCTBEHHBIX BO3MOJKHOCTCH, — apryMCHTHPOBATh
[pejuIaraéMble BAPUAHTEI pEIICHUH;
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