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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKe Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE IOJIOKEHUW M TpeOOBaHUM K pe3yiabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30BaTEIbHOW MPOTPAMMBEI, MPEACTABICHHBIX B
dI'OC 000, a Takxke ¢ yuérom denepaibHOi pabodeil mporpaMMbl BOCTUTAHUS U
Konnenmuu npenonaBanus yaeoHoro npeamera « Duznukay.

Copepxxanne mporpamMmbl 10 (U3MKE HampaBiIeHO Ha (popMmupoBaHHE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYaIOIMIMXCA W OPTaHu3alldi0 U3y4YeHUs
GU3NKN Ha NEITEIHHOCTHOW OCHOBe. B mporpamme mo (u3uke YYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusanuu TpeboBanuit ®I'OC OO0
TUTAHUPYEMBIM JTMYHOCTHBIM M METAIIPEAMETHBIM pe3yibTaTaM OO0YUYCHUS, a TAKKe
MEXIPEIMETHBIE CBS3UM €CTECTBCHHOHAYYHBIX YUEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma 1o (pu3uke ycraHaBlIMBaeT paclpeesieHe yueOHoro MaTtepuaa
Mo rojaM o0ydeHus (Mo Kjaccam), ImpeajiaraeT MPUMEPHYIO MOCJIE€I0BATEIbHOCTD
U3Y4YeHHUs T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUSI MPEAMETHOTO COJEpKaHUS U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIuXCsl.

[Iporpamma 1o ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOJAMYECKOU
MOMOIIY YYUTENIO B CO3JJaHUU padoyeil MporpaMMsbl 10 y4eOHOMY MIPEAMETY.

®dwusrka SBIACTCA CUCTEMOOOPA3YIOIINM JIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
MPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHU,
M3y4aeMbIX XUMHEH, OMoIoTHei, acTpOHOMHKEH U pu3ndeckoi reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYI0 KapTUHY MHpA, MPEAOCTaBIseT HauboJiee SICHbIC
oOpasibl MPUMEHEHUsI HAYYHOTO METO/Ia MO3HAHUs, TO €CTh CIOco0a MOTyYeHUs
JIOCTOBEPHBIX 3HAHUU O MUDE.

Opnna W3 TIaBHBIX 3a/1a4d (PU3UYECKOTO O0Opa30BaHUS B CTPYKType OOIIEero
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUM E€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronIuxcsl.

N3yuenne ¢usukm Ha 0a30BOM YpOBHE TMpEANoJaracT OBJIAJICHUE
CIICTYIONTUMH KOMIIETCHTHOCTSMH, XapaKTEPU3YIOIUMH E€CTECTBEHHOHAYUYHYO
I'PaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAyYHOTO MCCIICOBAHNUS;

e HHTEPHPETHPOBATH  JIAaHHBIE W  HCMOJb30BAThb  HAy4YHBIC
J0Ka3aTeNIbCTBA AJISl TTOJyYEHUS BHIBOJIOB.

[lenn wu3yueHuss PuU3NKK HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
onpenenensl B Konuenuuu mnpenonaBanus ydeOHoro mnpeamera «®Dusnka» B
oOpa3oBarenbHBIX oOpranu3auusax Poccuiickoit ®enepanuu, peanu3yrommx
OCHOBHBIE  00I11€00pa30BaTe/IbHbIE MPOTPAMMBbI, YTBEPKIAEHHOW  pelIeHUEM



Koserun MunuctepctBa npocsenieHus: Poccuiickoit @eaepannu (MpoTokos oT 3
nexadpst 2019 r. Ne [1IK4BH).
Ieaun nzyyenus pusuku:

npUOOpETeHHEe WHTEpeca M CTPEMIICHHUS OOyYaloIIMXCA K HaydYHOMY
U3YYCHUIO TPUPOMABI, Pa3BUTHE HMX HWHTEIJICKTYyalbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

Pa3BUTHE MPEACTABICHUM O HAYYHOM METOJIe TIO3HAHUS U (DOPMHUPOBAHUE
MCCJIEI0OBATEIHLCKOTO OTHOMICHHUS K OKPY KAIOIITNM SIBJICHUSIM;
dbopMHupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yiIbTaTa U3y4eHUsI OCHOB
CTpPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH;
dopMupoBaHue MPEACTABICHUNH O POJM (PU3UKU AN Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEACTaBICHUM O  BO3MOXKHBIX  cdepax  Oyaymien
npodeccHoHaTbHOM JESITEIIBHOCTH, CBI3aHHOW C (PU3MKOU, MOATOTOBKA K
JabHEHIIIeMy O0yUeHHUIO B ’TOM HalpaBICHHUH.

JlocTiwkeHre 3THUX IeJel mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
o01miero o0pa3oBaHus 0OECTICUMBACTCS PEIICHUEM CIICIYIONTUX 3a1a4:

npuoOpeTeHre 3HaHWM O JUCKPETHOM CTPOCHHH  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUYECKHX, MATrHUTHBIX W KBAaHTOBBIX
SIBJICHUSX;

npuOOpeTeHrEe YMEHUMN OINUCHIBATH U OOBSICHATh (PU3MUYECKHE SIBIICHUS C
UCIOJIb30BAaHUEM TOJyUYEHHBIX 3HAHU;

OCBOCHHME METOJIOB PpEIIEHUS TPOCTEHIIMX Ppacu€THBIX 3a7ady C
UCTIOJIb30BaHUEM buznyecKux Mojiene, TBOPYCCKHUX U
PaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUN HAOJIONATh MPUPOIHBIC SBICHUS U BBIMOJIHATH OMbITHI,
nabopaTtopHbie  PabOTBl M AKCICPUMEHTANBbHBIC HCCIEAOBAHUS C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX IPUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ MHGOPMAIHEH (PU3NIECKOTO COACPKAHUS,
BKJIFOYasi THPOPMAITUIO O COBPEMEHHBIX JTIOCTIKCHUSIX (DU3UKU, aHATN3 U
KPUTHUYECKOE OLICHUBaHNE HH(POPMAIIUH;

3HAKOMCTBO €O chepamu mpodeccHoHaTbHOM ASSTETHPHOCTH, CBI3aHHBIMU
C (Gu3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKECHUSX (PU3UYECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) HAa YpPOBHE OCHOBHOTO OOIIETO

oOpazoBanus orBoautcs 238 yacos: B 7 kiacce — 68 yacoB (2 yaca B HEJIeN0), B 8
Kiacce — 68 vacoB (2 yaca B Hezenro), B 9 kimacce — 102 ygaca (3 yaca B HeJelO).

[Ipennaraemslii B mporpamme 1no (Qpu3uke NepeueHb J1abopaTopHbIX padoT U
OTIBITOB HOCUT PEKOMEHIATENbHBIM XapaKkTep, yUUTesb AeJIaeT BbIOOp MpOBEACHUS



7abopaTOpHBIX PAbOT M OMBITOB C Y4YETOM HHAMBUAYAJbHBIX OCOOEHHOCTEH
00yJaronmXxcs, CIUCKa AKCIEPUMEHTATBHBIX 3aJaHUN, TPeIaracMbIX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOTO YK3aMeHa Mo (PHU3UKE.



COJEPXAHME OBYUYEHUA

7 KIIACC

Pasznes 1. @®u3uka u e€ poJib B IO3HAHMHU OKPYKAKOIIEr0 MUPA.

dusnka — Hayka o npupone. SBieHus npupoibl. OU3NUECKUE SBICHUS:
MEXaHUYECKHUE, TEMIOBBIE, DJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®dusnyeckue BenUuuHBL. M3Mepenue ¢(usnueckux BeanMuMH. Pusnueckue
npudopsl. [lorpemHocts n3Mepennii. MexayHapoiHas cucTeMa eJuHUl.

Kak ¢usuka u japyrue ecTecTBEHHbIE HAyKH HM3Yy4alOT HPHUPOAY.
EcTecTBeHHOHAY4YHBIN METOJ TO3HAHUS: HaOMIOACHUE, MMOCTAHOBKA HAY4YHOIO
BOIPOCA, BBIIBUIKEHHUE THIIOTE3, IKCIIEPUMEHT MO MPOBEPKE THNOTE3, 00BICHEHHE
HabmogaemMoro saBieHus. Onucanue GU3NYECKUX SIBICHUHN C IIOMOIIBIO MOJIETICH.

Jemoncmpayuu.

1. MexaHW4YecKkue, TEIJIOBBIE, OJJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHHSL.
2. ®usnyeckue MpuOOPHI U MPOLEaypa MPSMBIX U3MEPEHUN aHAJOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamophuie padbomot u onvimul.
1. OmnpeneneHre UEHbI IE€IEHUS MIKaIbl U3MEPUTEIBLHOrO Nprudopa.
2. H3mepeHue pacCTOSAHUM.
3. Usmepenue o0bEMa )KUIKOCTU U TBEPAOTO TETA.
4. OrnpeneneHue pa3MepoOB MaJbIX TEI.
5. M3Mmepenue temmeparypbl NpU IMOMOLIM KUIAKOCTHOIO TEPMOMETPA H
JNaTYUuKa TEMIEPATypBI.

6. IIpoBeneHue wmccienoBaHMs IO MPOBEPKE THIIOTE3BI: JAIBHOCTH IOJNETA
[IapyKa, MyIEHHOTO TOPU30HTAIILHO, TEM OOJIblEe, YeM OOJIblEe BbHICOTA
IyCKa.

Paszpnes 2. IlepBoHayanbHbIe CBEACHHS O CTPOCHHMH BelllecTBAa.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, HUX pa3Mepbl. OMbITHI,
JTIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBmkenne dactul BemectBa. CBsS3b CKOPOCTH JBMXKEHMS YacTUIl C
temrneparypoil. bpoyHoBckoe aBwkenue, nuddysus. BzaumopeiicTBue yactuil
BEIIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHHS BEILIECTBA: CTPOCHHUE Ta30B, KUIKOCTEW U TBEPIBIX
(KpUCTIITMYECKUX) Tell. B3auMoCBsi3b MEXJy CBONCTBaMHU BEILECTB B Pa3HBIX
arperaTHpIX COCTOSIHUAX M UX aTOMHOMOJIEKYJISPHBIM cTpoeHueM. OcoOeHHoCTH
arperaTHbIX COCTOSIHUI BOBL.

Hemoncmpayuu.

1. HabmroneHue 6poyHOBCKOTO JABUKEHUS.



2. HaGmonenue nuddysumn.
3. HaOmtonenue ~ siBneHuil,  OOBACHSIOIIMXCS  NPUTSDKEHUEM — WIU
OTTAJIKUBAaHUEM YACTHII BEIIECTBA.

Jlabopamopnuie padbomot u onvimul.

1. OueHka JuaMeTpa aroMa METOAOM PSIOB (C  HCMOJIb30BaHUEM

dboTorpadumuii).
2. OnbIThI 110 HAOJIOICHUIO TETIOBOTO PACITUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO IEUCTBHS CHII MOJIEKYJIIPHOTO IPUTSKEHHUS.
Pa3nen 3. /IBu:keHne U B3anMo/ieilicTBHE TeJl.
Mexannueckoe JBHKEHHE. PaBHOMEpHOE UM HEPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBHKeHUU. PacuéTt myTtu u
BPEMEHHU JIBUKEHUS.
SBnenue wHepuuu. 3aKOH HMHEpUMU. B3auMoaelcTBHE Tell Kak NpUYMHA
U3MEHEHUS] CKOPOCTH [JBIMKEHHMsI Teln. Macca Kak Mepa HWHEPTHOCTH Telna.
[InotHOoCTh BemiecTBa. CBSA3h MJIOTHOCTU C KOJUYECTBOM MOJIEKYJ B €JIMHUILIC
00BbEMa BEIECTBA.
Cuila Kak XapakTepHCTHKa B3auMoAeicTBUsA Ten. Cuia ynpyrocTu M 3aKOH
['yka. 3mMepeHue cuiibl C MOMOIIbIO JUHAMOMETpa. SIBJeHHE TATOTEHHS U CUIIa
TskecTH. Chlla TsKeCTH Ha Apyrux miaHerax. Bec tena. HeBecomocts. Cnoxenune
CWJI, HANPABJIIEHHBIX MO OAHOM mpsimoil. PaBHoaencTByromas cui. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHHE MOKOA. TpeHre B IPUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HabGnrogenne MexaHUYECKOTO JBUKEHUS Tea.
2. M3mepeHne CKOpOoCTHU NPSAMOJMHEUHOTO JBUKEHHUS.
3. HaOmtonenue siBneHus: HHEPIIUH.
4. HaOmoneHue u3MeHEHUs! CKOPOCTH MTPHU B3aUMOJICHCTBUU TeEl.
5. CpaBHEHHE MacC MO B3aUMOJICUCTBHIO TEJL.
6. CrokeHue Cuil, HapaBJIEHHBIX 110 OJHOU MPAMOM.
Jlabopamopnuie pabomot u onvimul.
1. OmnpeneneHne CKOPOCTA PABHOMEPHOIO JIBHXKEHUS (IIapHKa B KUJIKOCTH,
MOJIEJIH 3IEKTPUYECKOTr0 aBTOMOOWJIS U TaK Jajiee).

2. OmpezneneHue CpelHEW CKOPOCTH CKOJIBKEHHsI OpycKa WM LIapHKa I10
HaKJIOHHOM IIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPOTO TeENA.

4. OmbITHl, JEMOHCTPUPYIOUINE 3aBUCUMOCTh pacTsokeHus (nedopmanun)
NPY>KUHBI OT IPUJIOKEHHON CHUJIBI.

5. OmbIThl, I€MOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHHS CKOJBXKEHUS OT
BECa TeJa U XapakTepa CONPHUKACAIOIINXCS TOBEPXHOCTEM.

Paszneu 4. JlaBieHue TBEPABIX TeJl, KUAKOCTel U ra3oB.



Hanenue. CriocoObl yMEHBIICHHUS U yBEJIMUCHUS AaBieHus. [{aBneHue rasa.
3aBUCMMOCTh JaBJeHUS raza OT 00bEéma, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJAMU, KUAKOCTSIMU M raszamu. 3akoH I[lackans. [lHeBMaTmueckue
MalIuHbl. 3aBUCHUMOCTb JABJICHHUS XUIKOCTH OT TIIyOMHBI. [ 'HMapocTtaThyeckuid
napaaokc. Coob1arommuecs cocyabl. [ uapaBinueckue MEXaHU3MBI.

AtMocdepa 3emumn u armocepHoe maBinenue. [IpuduHBI CyIIECTBOBAHUS
BO3yIIHON 00o0souku 3emau. OmnbiT Toppuuennu. M3mepenue atmoc@epHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO aBICHUS OT BHICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 11t U3MEpeHUs: aTMOCPEPHOTO JaBICHUS.

JlercTBUE )XKUIKOCTH U T'a3a HA MOTPYKEHHOE B HUX TEJO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCUMOCTbH JABIICHUS ra3a OT TEMIIEPATYPHL.

[Iepenaua naBieHUs KUJIKOCTHIO U TA30M.

Coobmiaromuecst CoCybl.

I'mapaBnuyeckunii mpecc.

[IposiBnenue nericTBrust aTMOC(HEPHOTO JTABJICHHSL.

3aBUCUMOCTh BBITAIKUBAIOIIEH CUIIBI OT 00bEMA OTPYKEHHOM YacTH Telia

Y TTIOTHOCTH JKUJKOCTH.

PaBeHCTBO BBITANIKUBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcIoBHeE MIaBaHMs TEN: TJIABAaHUE WJIK TTIOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOULIEHHUSI IIJIOTHOCTEU TEJIa U KUIKOCTH.
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Jlabopamophuie padbomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrpyKEHHOU B
AKUJKOCTh YaCTU TEJa.

2. OmnpenenieHWE  BBITAIKMBAIOLICH CHJIBI, JICWCTBYIOLIEW Ha  TEJO,
IOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CUJIbI, JEHCTBYIOLIECH HA TEJIO
B KUJKOCTH, OT MacChl TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIHE 3aBHCHUMOCTH BBITAIKUBAOIIEH CHJIBI,
JIEUCTBYIOIICH Ha TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KUIKOCTh
YacTH TeJIa ¥ OT IJIOTHOCTH KUIKOCTH.

5. KoHcTpynpoBanne apeomerpa WIA KOHCTPYHPOBAaHUE JIOAKA U
OIIpEJICJIEHUE €€ TPY30NO0ABEMHOCTH.

Pa3nen S. PaGora u MOoIHOCTDH. JHeprus.

Mexanuueckasi padota. MOLIHOCTb.

[IpocTble MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBuio

paBHOBecus pbryara. [[puMeHeHre npaBuia paBHOBECHUS pblyara K 0JI0Ky. «30J10TO€e



npaBuiio» mexanuku. KITJ[ mpocteix Mmexanu3moB. [IpocTeie MexaHU3MbI B OBITY U
TEXHUKE.

Mexannueckas oHeprus. KuHetndeckas W MNOTEHUHUAIbHAA SHEPTHUS.
[IpeBpailieHre OJHOTO BUJIa MEXAHUYECKOW HEPTUHU B APYroil. 3aKOH COXPaHEHUs
DHEPIUM B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnuie padbomot u onvimul.

1. Ompenenenue pabOThI CUJIBI TPEHHSI IPU PABHOMEPHOM JIBU>KEHUH TeJa T0

TOPU30HTAIBHOM ITOBEPXHOCTH.
2. HccnenoBanue yCcioBHM paBHOBECHS pblUyara.
3. Hsmepenue KII/] HakKIOHHOM IIJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKON IHEPTHH.
8 KVIACC

Pa3znen 6. TeruioBbie siBJIeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BemiecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKyJ. OINBITHI, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHOKMHETUYECKON TEOPHH.

Mopenu TBEPAOrO, JKHUJIKOTO W Ta3000pa3HOTO COCTOSIHMM BEIIECTBa.
Kpucrammueckue u amopdusie Tena. OObsICHEHHE CBOMCTB Ta3oB, KUIKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IOJIOKEHHN MOJEKYISIPHO-KUHETUYECKON TEOpHH.
CmaunBaHuE U KalWJUISIPHBIC SIBJIEHUA. TEIIOBOE PACIIMPEHUE U CHKATHUE.

Temneparypa. CBsizb TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBHUKECHHS
yactull. BuyTpenuss osHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEW SHEPTUU:
TeIIonepeaaya u coBepiieHre padoTel. Buasl Temionepenayn: TEmIONPOBOJHOCTD,
KOHBEKIIUS, U3ITyUYCHUE.

KonuuectBo TemnoTel. YaenbHas TEMIOEMKOCTh BEIIECTBA. TemiooOMeH u
TEILUIOBOE paBHOBecHE. YpaBHeHUE TemioBoro Oananca. IlnaBiaenue w
OTBEpACBAHUE KPHUCTALIMYECKUX BEIIECTB. YIEJIbHAs TEIIOTa IUJIaBJICHUS.
[TapooOpazoBanue u koHueHcarusi. Wcmapenue. Kumenue. YnenbHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYpPbl KUIEHUS OT aTMOC(HEPHOro
JIaBJICHUS.

BrnaxnocTts BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TETUIOTAa CTOPAHMS.

[Tpuniuner padotel TernoBbix nBurateneit KIIJ[ TemmoBoro aBuratens.
TerioBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLEHUS SHEPTUHU B TEILUIOBBIX IIPOLIECCaX.

Jemoncmpayuu.

1. HabmroneHnue 6poyHOBCKOTO JIBUKEHUS.
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10.
11.
12.
13.

Ha6nronenue nuddysuu.

HaOmnronenue siBfieHni cMaurBaHUsI U KalTWJUISIPHBIX SBJICHUM.
HalGnroneHue TemioBoro pacmpeHus Tel.

N3mMeHeHne naBieHUs rasa Ipu M3MEHEHUHM OOBEMA M HArpeBaHWUU WIIU
OXJIAKICHUU.

[TpaBwira m3mMepeHus TeMnepaTyphl.

Bunsl Tenonepenaun.

OxnakieHue Mpu COBEPIICHUN PabOTHI.

HarpeBanue npu coBepiieHrn paboThl BHSITHUMH CHIIAMH.
CpaBHeHHE TEITIOEMKOCTEH pa3IMYHBIX BEIICCTB.
HabGmronenne xumeHus.

Habmronerre nocTossHCTBA TEMITEpaTyPhI P TIIaBJICHHH.
Mozenn TEeIJIOBEIX ABUTATEIIEH.

Jlabopamopnuie pabomot u onvimul.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO EUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSAKEHUS.
OnbITHI O BHIPAIIMBAHUIO KPUCTAILIOB MOBAPEHHOW COJIM WJIM caxapa.
OnbITel 0 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, XKUIKOCTEH U
TBEPABIX TEIL.

OrnpeneneHue JaBieHUs BO3yXa B OJTOHE HIMPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTH JAaBICHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS U OXJIAXKICHUS.

[IpoBepka runmoTe3bl JUHEHHOM 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPHUUYECKON TPYOKE OT TEMITEpATYPHI.

HaOntonenne w3MeHeHHMs BHYTPEHHEM »OHEpPruu Tejla B pe3yjbTare
TerIonepeaun U paboThl BHEIITHUX CHIIL.

UccnenoBanne siBIeHUsS TEIIOOOMEHA TPU CMENIMBAHUHM XOJOJHOW U
ropsityer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, [MOJIYYEHHOTO BOJOH  Mpu
TEIJIO00OMEHE C HArPEThIM METANTMYECKUM IIUITUHIPOM.

Ornpenenenue yaelnbHON TEMIIOEMKOCTH BELIECTBA.

HccnenoBanue nporiecca ucrnapeHusl.

OrnpeneneHue OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaelbHOM TEMIOTHI MIABICHUS JbJA.

Pasznes 7. JneKkTpuyeckre U MATHUTHBIC SIBJICHUS.

Onextpuzanus Ted. J[Ba pojla 3JMEKTpUYECKHX 3apsanoB. BzanmopeiicTBue
3apspKeHHBIX Tell. 3akoH KynoHa (3aBUCUMOCTh CHJIBI  B3aMMOJCHCTBHUS
3apSKEHHBIX TEJ OT BEJTUYHUHBI 3apSAI0B U pACCTOSHUS MEXKIY TEIaMu).

Onektpuyeckoe mnosie. Hanpsok€HHOCTH anekTpudeckoro noss. [IpuHnummn
CYINEPIO3ULIUU NEKTPUUECKHUX MOJIeH (HAa KaYeCTBEHHOM YpPOBHE).



Hocurenu snekTpuueckux 3apsioB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBOOHUMKM ¥  JMDJIEKTPUKHA. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsiaa.

DNEKTPUYECKUA TOK. YCIOBUS CYHIECTBOBAHUSI JJIEKTPUUYECKOTO TOKAa.
W cTOYHUKU TIOCTOSIHHOTO TOKa. JIeWCTBHS DIIEKTPUUECKOro TOKa (TEIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUYECKHUI TOK B KUJKOCTSX U razax.

Onektpuueckass uenb. Cuma  Toka.  DIJIEKTPUYECKOE  HANpsHKEHUE.
ConpoTuBlieHUE MPOBOJHUKA. Y AEIbHOE COMPOTUBIICHHE BellecTBa. 3akoH Oma
IU1s1 ydacTka uenu. [locnenoBarenbHoe U apajieIbHOE COEAUHEHUE IPOBOJHUKOB.

PaGota u MoOImHOCTH dJeKTpUyYecKoro Toka. 3akoH JDxoyns—Jlenia.
DReKTpUYecKre ey U OTPEOUTENH IIEKTPUIeCKoi sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTtostnHbIe MarHuThl. B3anmoaeicTBUE NOCTOSTHHBIX MArHUTOB. MarHuTHOE
noje. MarautHoe mosie 3eMJIM M €ro 3HaueHue s Ku3HU Ha 3emuie. OnbIT
Opcrena. MarHuTHOE MOJI€ JIEKTPUUECKOro ToKa. [[puMeHeHne 3J1eKTpOMarHuToB
B TEXHHUKE. J[€MICTBME MAarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM. DJIEKTPOJABUTATEND
MMOCTOSHHOTO TOKa. Mcmonb30BaHHWE  JIIEKTPOABHUTATENEH B  TEXHUYECKUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

Onebitel @apanes. SABnenue snekrpomarHuTHON uHAYKUMU. [IpaBuio Jlenna.
DIeKTpOoreHepaTop. CniocoObt MOJIYYEHUS ANEKTPUUECKOU DHEPTHH.
DNEeKTPOCTAHIIMU HAa BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPIHUH.

Jemoncmpayuu.

DIIeKTpU3aLHUs TEN.
JIBa poJia 3NEKTPUUYECKUX 3apsII0B U B3aUMOJICHCTBUE 3apSIAKEHHBIX TEJL.
Y CTpOUCTBO U JEUCTBUE JIEKTPOCKOIIA.
DIIEKTPOCTATHYECKAs UHIYKIIHSI.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[IpOoBOHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO TTOJIS.
HcTouHMKM TOCTOSIHHOTO TOKA.
JIeCTBUSI JIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKUN TOK B )KUIKOCTH.
. 'a30BbI11 pa3psia.
. I3MepeHnue cuiibl TOKa aMIepMeTPOM.
. I3Mepenune 3eKTpUYeCKOro HanpsiKEHHUST BOJIbTMETPOM.
. PeocTtar 1 Marazus COnpoTUBIICHUM.
. B3aumoiericTBrEe MOCTOSTHHBIX MArHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH Pa3AEeICHUS MOJIOCOB MAarHNTa.
. MonenupoBaHre MarHUTHBIX TOJIEN MOCTOSHHBIX MAarHUTOB.

W R N o U R W N
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18.
19.
20.
21.
22.
23.
24.

25.

OnbIT Dpcrena.

MarHuTtHoe€ 1oJje Toka. DJIEKTPOMArHHmT.

JlercTBME MarHUTHOTO T0OJIS HA IMIPOBOJHUK C TOKOM.

DJIEKTPOJIBUTaTElb IOCTOSIHHOTO TOKA.

HccnenoBanue sABIEHUS 2JIEKTPOMArHUTHOU UHIAYKIIUU.

OnbiTel Dapajnes.

3aBUCHUMOCTh HAIPABJICHUS HMHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHUS.

DIIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamophuie padbomot u onvimui.

1.

o v kM w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpiTel 1O HAOMIOACHUIO JJIEKTPU3ALMK TeN WHAYKIMEW | TpU
CONPUKOCHOBEHHH.

HccnenoBanne nelCTBUS DJIEKTPUYECKOTO TMOJI HA TPOBOJHUKH U
TUDIIEKTPUKHY.

Co6opka u npoBepka pabOThI JIEKTPUIECKOH 1T MOCTOSHHOTO TOKA.
N3mepenne U peryiaupoBaHnue CUITbI TOKA.

W3mepenue u peryiupoBaHue HAPsKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YEPE3 PE3UCTOp, OT
CONPOTHUBJICHUS PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb AIIEKTPUUECKOTO
COTIPOTHBIICHUSI TPOBOJHUKA OT €ro JJIMHBI, TUIOIMIAIN MOMEPEYHOrO
CEYCHHS M MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHS HAINPSOHKEHUN TMPU TOCIEA0BATEIHLHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Ajigs CWIbI TOKa MPH NapaICIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOTHI NEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 pe3UcTop.
OnpeneneHre MOUIHOCTH — 3JEKTPUYECKOTO TOKa, BBIIEISIEMONM Ha
pe3ucrope.

HccnenoBanue 3aBUCMMOCTU CHJIBI TOKA, MAYIIETO Yepe3 JIaMIIOUKY, OT
HaIpsHKEHUs Ha HE.

Omnpenenenue KIIJI narpeBatens.

HccnenoBaHre MarHUTHOTO B3aUMOAECUCTBUS MOCTOSSHHBIX MarHUTOB.
W3y4yeHre MarHUTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB MPH UX 00bEeTNHEHUH
U pa3/AeIICHUN.

HccnenoBanue nelcTBUS EKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnpIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI  B3aWMOJCHUCTBUSA
KaTyIIKA C TOKOM U MarHlTa OT CHJIbI TOKA M HAIPaBJICHHSI TOKA B KaTYIIKE.
W3ydenne aeiicTBHsI MAarHUTHOTO TIOJISl HA MPOBOTHUK C TOKOM.



19. KoHcTpyHpoBaHue u n3yueHue paboThl JEKTPOABUTATEIIA.

20. 3mepenune KII] anexkTpoaBuraTeabHOM YCTAaHOBKH.

21. OnbBITBl MO HKCCJEAOBAHUIO SIBIICHUS DJIEKTPOMArHUTHOW WHIYKIUU:
VICCIICIOBAaHNE W3MEHEHUW 3HAYEHUs W HAIIPaBJICHUS WHIYKIMOHHOIO
TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJIeHHS.

Mexannueckoe JBUXkeHHE. MartepuanbHas Touka. Cucrema oOTcYETa.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JIBMKEHUS. PaBHOMEpHOE MPSAMOJIMHEUHOE
nBrkeHue. HepaBHOMepHOe npsMolinHeHoe aBuxkeHue. CpeaHsis 1 MrHOBEHHaAs
CKOpOCTb T€Jia IPU HEPABHOMEPHOM JIBUKECHUHU.

VYckopenue. PaBHOyckopeHHOE mpsMoiauHerHoe aBuxkeHue. CBoOoaHOe
najgenue. OnbIThl ['anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYXKHOCTH. llepron m wactora oOpaileHus.
JIuHeiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTENBHOE YCKOPEHHE.

[Tepssiit 3ak0oH HbtoTroHa. Bropoit 3akoH Hetotona. Tpernit 3akoH HeroToHa.
ITpuHIMII CYTIEPIO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHusi: CHIa TPEHHS CKOJIbKEHHUs, Chila
TPEHUS MOKOSI, IPYTHE BUIbI TPECHHUSI.

Cuiia TSOKECTM W 3aKOH BCEMHUPHOTO TITOTEHHS. Y CKOPEHHE CBOOOJHOTO
najgeHus. J[Buxenue rmuaner Bokpyr Connna. IlepBas kocMuueckas CKOPOCTb.
HeBecomocCTh U ieperpy3Ku.

PaBHOBecue maTtepuanbHO TOukU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIVIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmmynesca. UMnynbe cuibl. 3aKOH COXpAaHEHUS
MMITyJIbCa. PEakTUBHOE IBUKEHHE.

Mexannueckass paboTa M MOIIHOCTh. PaboTa cHUJl TSKECTH, YIPYrOCTH,
TpeHus. CBs3b dHeprun U padoThl. [loTeHIManpHas SHEePTHs Tea, MOAHITOrO HaJ
MMOBEPXHOCTHIO 3eMiH. lloTeHIIManbHas sHEeprus c:kaTo npyXuHbl. Kunernueckas
sHeprus. TeopeMa O KMHETHYECKOM JHEPIUH. 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPIUH.

Hemoncmpayuu.

1. HaOmroneHue MexaHWYECKOro JIBUKEHHUS TeJla OTHOCUTEJIBHO Pa3HBIX TEI

OTCYETA.
2. CpaBHeHME TyTEH W TPACKTOPUM JIBUKEHHS OJHOTO M TOTO K€ Teja
OTHOCHUTENIBHO Pa3HBIX TEJ OTCUETA.
N3mepeHne ckopoCcTy U YCKOPEHUSI PSIMOJIMHEMHOTO ABUKEHHUS.
4. HccnenoBaHne MpU3HAKOB PABHOYCKOPEHHOTO IBUKECHUS.
HaGnronenue nBmkeHus Tena mo OKpy>XKHOCTH.



10.
11.
12.
13.
14.
15.
16.

Habntoienne MexaHn4ecKux sIBJICHUH, IPOUCXOJAIINX B CHCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JABUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTh YCKOPEHUS TeJIa OT MAacChl Tejld M JIEHCTBYIOLIEH Ha HETO
CHJIBI.

Hab6nronenue paBeHCTBa CHIT TIPU B3aUMOICHCTBUU TE.

N3meHenue Beca Tesna Ipu yCKOPEHHOM JBUKEHHH.

Ilepemaya umIryabca pu B3auMOIECHCTBHUM TEIL.

[IpeoOpa3zoBanus SHEPTHH MPU B3aMMOICHCTBUH TEII.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJCHCTBUY.

CoxpaHeHHe UMITyJIbCca MPU a0COIIOTHO YIPYTOM B3aUMOJICHCTBHH.
Habuoienne peakTHBHOTO ABMXKEHUS.

CoxpaHeHne MEXaHUYECKOM SHEPTUH NPU CBOOOTHOM MaJCHHH.
CoxpaHeHHe MEXaHUYECKOM PHEPTUU MTPH JIBMKEHHUH TeJla MO/ IeHCTBHEM
IPYKUHBI.

Jlabopamopnuie padbomot u onvimeul.

1.

10.

11.

KoncTtpyupoBanue Tpakra Jjsi pa3roHa U JadbHEUIIEr0 PaBHOMEPHOIO
JBIDKCHUS IIAPUKA WU TEICXKKHU.

OrnpeneneHue CpeaHEl CKOPOCTU CKOJBXKEHHUS OpycKa WM JIBHOKEHUS
[IapyvKa Mo HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpeHMsI Teja MpPU PaBHOYCKOPEHHOM JIBMDKEHUU I10
HAKJIOHHOM TNIOCKOCTH.

Hccnenoanre 3aBUCMMOCTH NYTH OT BPEMEHHM NPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HauaJbHON CKOPOCTH.

[IpoBepka TrHUIMOTE3bl: €CIW MpPU PABHOYCKOPEHHOM JBIDKEHUU 0€3
HAaYaJbHOM CKOPOCTHM IYTH OTHOCSTCS KakK pAI HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJJUHAKOBBI.

Uccnenoanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHIIbI
HOPMAaJIbHOTO JaBJICHUS.

Onpenencane KodPpGUIIMEHTA TPSHHUSI CKOJIbKEHHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenre pabOTHI CUIIBI TPEHUS IPU PABHOMEPHOM JIBI)KEHUH TEJa 10
TOPU30HTATBHON HOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  yOPYrOCTH TMpU MNOIABEME Tpy3a C
UCIIOJIb30BaHUEM HETIOJIBU>KHOTO M TIOJIBUKHOTO OJIOKOB.

N3yuenue 3akoHa COXpaHEHUs SHEPTHUU.

Pasznen 9. Mexanndeckue KoJe0aHUS U BOJIHBI.



KonebarenbHoe aBmxenne. OCHOBHbIE XapaKTEPUCTUKH KOJIEOaHU: TepHo/,
4acToTa, aMILIMTy1a. MareMaTnueckuii ¥ PYKUHHBIN MasTHUKH. [IpeBpamenne
HHEPTUU MPH KOJIeOATETHHOM JBUKEHUU.

3aryxatouue  KosneOaHusa.  BolHykneHnole — koneOanus.  Pesonanc.
Mexanndeckue BosiHbL. CBOWMCTBA MEXaHWYECKHX BOJIH. IIpoposbHble H
[oNepeyHble  BOJHBL. JIMHA BOJHBI W CKOPOCTh €€ PpPACIpPOCTPAHEHHS.
MexaHu4ecKue BOJIHBI B TBEPAOM TeJ€, CEHCMUYECKHUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa M BbicOTa TOHa. OTpaxkeHue 3Byka. MHPpa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1. HaGmionenue kosiebaHWii TeNm MOJA JEHCTBHEM CHIIBI TSDKECTH WU CHIIBI
YIPYTOCTH.

Ha6nronenue xkonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
HabGumroienue BeIHYXIEHHBIX KOJIEOaHH U pe30HaHCca.
PacnipocTpaneHnue npo10JIbHBIX U MOMEPEYHBIX BOJH (Ha MOJENHN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKHI PE30HAHC.
Jlabopamophuie padbomot u onvimel.
1. OmpeneneHre 4YacToThl W NEpHOJa KoJieOaHUM MaTeMaTH4EeCKOro
MAasiITHHKA.

2. Ompezenenne 4aCcTOThI M Mepruoa KojieOaHUH NPyKUMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NepHOJa KOJeOAaHUN MOJBEUIEHHOIO K HUTU

rpy3a OT JJIMHBI HATH.
4. VccnenoBaHue 3aBUCHMOCTH MEpUO/ia KOJIeOaHUHN MPYKMHHOTO MasiTHUKA
OT MAaccChl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH Mepuojia KoJieOaHUH Ipy3a, MOABEIIEHHOTO K
HUTH, OT Maccel rpysa.

6. OnpITbI, JIEMOHCTPUPYIOIIME  3aBUCUMOCTh Mepuoda  KoJeOaHui
IPYXUHHOTO MasiTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOAHOTO MaIeHUs.

Pa3znes 10. D1eKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMarHuTHOE  MoJie.  DJIEKTpOMarHuTHele  BoJiHBL.  CBOMCTBa
JIEKTPOMarHuTHeIX BOJdH. [llkanma »yekTpoMarHUTHBIX BOJH. lcmons3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.

DnekTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOMCTBA CBETA.
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Jlabopamopnvie padomul u onvimol.
1. M3yyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIbIO MOOMIBHOTO
TenedoHa.

Pa3znes 11. CBeToBbBIE ABJICHHS.

JlyueBass  Mmogmenp  cBera.  Mcrounuku — cBera.  lIpsmosnHelnHoe
pacrnipoctpanenue cBera. 3armenusa Connua u Jlynel. Otpaxkenue ceta. [lnockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH mnpesomiieHHus cBera. [loaHoe BHYTpeHHee
OTpakeHHe cBeTa. Vcnonb30BaHWE TMOJHOTO BHYTPEHHErO OTpa)KEHUs B
ONTUYECKUX CBETOBOJIAX.

JInnza. Xop nydeit B muH3e. OnTuueckas cucteMa (poroanmnapara, MUKpOCKOIIa
u Teneckomna. ['11a3 kak ontuyeckas cucreMa. bau3opyKkocTh U JalbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crnekTp. OmnbiTel HpetoToHa. CrioxeHue
CHEKTpaJbHBIX IIBETOB. /ucnepcus ceera.

Hemoncmpayuu.

[IpssMonMHENHOE PacIIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300paxeHuit B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnrTryecKkuii CBETOBO/I.

Xon nydei B coOuparolieit JnH3e.

XoJ1 Iy4el B pacCeuBarolIeH JIUH3E.

[Tonyyenue n300paxkeHU ¢ MTOMOUIBIO JTUH3.

[Ipunuun aeiictBus ¢oToanmnapara, MUKPOCKONA U TEIECKOINA.
10. Mopensb riasa.

11. Paznoxenue 6emoro cera B CEKT.

12. [lomy4yenue 6em0r0 CBETA MPU CIOKEHUH CBETA PA3HBIX IIBETOB.

W X N oA W N

Jlabopamopnuie padbomot u onvimul.

1. HccnenoBaHue 3aBUCHUMOCTH YIVIa OTPAXXEHUS CBETOBOIO Jiyda OT yIJja
naJcHUs.

2. W3ydeHue xapaKTepUCTUK U300paKeHUs MPEAMETA B IIJIOCKOM 3€pKaie.

3. HccnegoBaHue 3aBUCHMOCTH YIUIa MPEJIOMIIEHUSI CBETOBOIO JIyda OT yria
NaJeHUs Ha TPaHULE «BO31YX—CTEKIIO.

4. llomyueHue n300pakeHUI C MOMOILBIO COOMPAIOUIEH JIMH3BI.
Omnpenenenre (GOKYCHOTO PacCTOSIHUSI U OMTUYECKOM CHUIIBI coOMparomien
JIH3BI.

6. OIBITHI 110 PA3TOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnpITBI TIO BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOIECHUHM dYepes
[IBETOBbIE (PUIIBTPHI.



Pa3nen 12. KBanToBELI€E SIBJIEHHS.

Omneitel Pe3epdopna u mianerapHass Mojenb atoma. Mojenb atoma bopa.
Hcnyckanue v noronieHue ceeta atomoM. KBaHThl. JInHeyaTbie CIIeKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHusi. CTpoeHre aTOMHOTO
anpa. HykimoHHas wmozens aroMHoro sapa. HM3orombl. PaamoakTrBHBIE
npepaienus. [leproa nonypacmajia aTOMHBIX SIAEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUsS 3apsIOBOTO M MAacCOBOTO YHCEL.
DOHeprus cBsi3M aTOMHBIX sijiep. CBsi3b MacChl M 3HEpruu. Peakuuu cuHTE3a U
nenenus siaep. Ucrounuku suepruu CoJiHIIA U 3BE3].

SnepHas osHepretuka. [leWcTBUS pPaAUMOAKTUBHBIX M3JIyYCHHM Ha >KUBbIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CroekTpbl U3JIyYEHUS U MOTJIOLIEHUS.

2. CrnexTpbl pa3IMYHbIX Ta30B.

3. CnekTtp Boaopoa.

4. HalGmoneHue TpekoB B kamepe BuiibcoHa.

5. Pa0GoTa cuéTunka HOHU3ZHPYIOUINX U3ITYyUEHUH.

6. Peructparius uzinydeHus NpUpOAHBIX MUHEPAJIOB U MPOJTYKTOB.

Jlabopamopnuie padbomot u onvimul.

1. HabGnrogeHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE DHEPTUM YACTHIBI MO TOPMO3HOMY

nytu (1o ¢ororpadusim).

3. M3mepenue paguoakTUBHOTO (hOHA.

IHoBTOpHUTEILHO-00001IAKOIIIMIT MOTYJIb.

[ToBTOpUTENHEHO-0000MIAIONINN MOAYIIh TIPEIHA3HAYEH JIJISi CUCTEMAaTU3alluU
1 000011IeHUs TPEAMETHOTO COICPKAHUS U OTBITA JEATEILHOCTH, TPUOOPETEHHOTO
Ipy U3YYCHUH BCEro Kypca (pU3uKH, a TakXKe IS MOATOTOBKH K OCHOBHOMY
rOoCyIapCTBEHHOMY 9K3aMEHy IO (Pu3MKe JUisi 00ydaroniuxcsi, BEIOpABIINX 3TOT
y4€eOHBIil peaMeT.

[Ipy n3ydyeHUU JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeYUBACTCA JTIOCTH)KCHHE MPEIMETHBIX U
METAlpeIMETHBIX  IIAHUPYEMBIX  PE3yJNbTaToB  oOydeHus, (opmupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOCHME HAYYHBIX METOJOB HCCIEIO0OBaHUs
SABJICHUU NOPUPOJLI U TEXHUKHU, OBJIAJCHUE YMEHHUSIMU OOBACHATH (U3UYECKUE
SABJICHUSI, NPUMEHAS TMOJyYCHHbIE 3HAHUSA, pellaTh 3aJadyd, B TOM YHUCIE
KaueCTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.

[IpuHUIMNIMATBHO IEITENLHOCTHBIN XapaKTep JAHHOTO pa3/ieia peaanu3yercs 3a
CYET TOT0, UTO OOyYAIOIIUECs BHIMIOIHSIOT 3aJaHus, B KOTOPBIX UM MPEJIaracTcs:



HAa OCHOBE TIOJIYYCHHBIX 3HAHHMM paclo3HaBaTh W HAYYHO OOBICHATH
bu3nUecKkue SBICHUS B OKPYXKalollel MPUPOe U MOBCETHEBHOMN KU3HU;
UCIIOJIb30BaTh HAYYHbIE METOJIbl UCCIIEA0BaHUsI (PU3UYECKUX SIBIICHUM, B TOM
YyyCIIe 1S IPOBEPKHU TUIIOTE3 U MOJIYYEHUS] TEOPETUYECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HamOoJiee BaXXHBIX JOCTHXKEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAITPUMEDP, MPAKTUYECKOT0 UCTIIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPrMU Ha OCHOBE 3aKOHA IPEBPAILICHUS U COXPAHEHHUsI BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3ydenune ¢u3uku Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUS HaIpaBIICHO

Ha JOCTIKCHHUE JIMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pEe3yJIbTaTOB.

B pesynbTaTe uzydyeHus pu3MKu Ha ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus

y oOyuaromierocsi OyayT cOpMHUpPOBAHBI CIEIYIOMINE TUYHOCTHBIE PE3yIbTaThl B
YacTHu:

1) maTpMoTHYECKOr0 BOCIIMTAHUSA:

- IIPOSBJIICHUE MHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(bu3MYecKol HayKu;

- LICHHOCTHOE OTHOIIEHHE K JTOCTUKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaskIaHCKOr0 ¥ JYXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUSA:

- TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYXJE€HUU OOLIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
(1)566371:97 8

- OCO3HAHHWE BAXKHOCTU MOPAIBHO-3TUYECKUX MPHUHIIMIIOB B JAESTEIbHOCTU
YYEHOTI0;

3) 3cTeTHYeCKOro BOCIIMTAHUS

- BOCHPUSITHE ICTETHMUYECKUX KAa4eCTB (DPU3MYECKON HAyKH: €€ TapMOHHYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TMO3HAHMS:

- OCO3HAHWE IEHHOCTH (PU3MYECKOM HAYKM KaK MOITHOTO HWHCTPYMEHTa
[MO3HAaHKUSI MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTUM, BaXXHEHIIEH COCTABIISIOLICH
KYJBTYPBIL;

- pa3BUTHE HAy4YHOW JFOOO03HATETHLHOCTH, WHTEpeca K HCCIIeI0BaTEIhCKON
NEeSATENbHOCTH;

5) dopmupoBaHus  KYJbTYPbl 3I0POBbSI M  3MOIUOHAJIbLHOIO
OJ1aromoJry4ms:

- OCO3HaHUE IIEHHOCTH Oe30macHoro oOpa3a >XH3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXKHOCTH MpaBHJ O€30MACHOrO0 MOBEACHUS Ha
TpaHCIOpPTE, Ha JOpOrax, C AJIEKTPUYECKHUM U TEIUIOBBIM 00OPYJOBAaHUEM B
JIOMAITHUX YCIOBUSX;

- chopMUPOBAHHOCTH HaBbIKA Pe(IICKCUH, IPU3HAHKUE CBOETO NPaBa Ha OIIUOKY
Y TaKOT'O e MpaBa y APyroro 4eioBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- AKTMBHOE y4yacTHW€ B pEUICHUM MPAKTUYECKUX 3a7ad (B paMKaxX CEMbH,
oOpa3oBaTenbHON  OpraHu3ali, Topojaa, Kpas) TEXHOJOTMYEeCKOW U
COIIMAJIbHOM HANPaBIECHHOCTH, TPEOYIOIIMX B TOM YUCIIE U PU3NUECKUX 3HAHUMH;



e - MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuii, CBSI3aHHbBIX ¢ (PU3UKOI;

e 7) 3K0JIOTMYECKOT0 BOCTIMTAHMS

e - OpHUCHTAIMS HAa NPUMEHEHHE (PU3MYECKUX 3HAHUW JUIS PEIICHUsS 3a/Jad B
0o0JIacCTH OKpY’KaIoIIe Cpefbl, TUIAHUPOBAHUS TOCTYMKOB M OIIEHKH HX
BO3MOXHBIX TIOCIIEICTBUHN AJII OKPYKAIOIIEH Cpeibl;

e - OCO3HaHHE TJIOOATHLHOTO XapaKTepa JKOJOTHYECKHX MpoOJieM W MyTed X

pelICHUS;
e 8) ajanTanuM K M3MEHSKOIIUMCH YCJIOBUAM COLUAJBHOW M NMPUPOIHON
cpenabl:
e - TIOTPEOHOCTH BO B3AaUMOJACHCTBHHM IIPH BBINOJHEHUH WCCICIOBAHUN H

MPOEKTOB (DU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHHIM
IPYTHX;

e - TIOBBIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
NEeSTENbHOCTB;

e - MOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM yucie GOpMyIHUpPOBATH
UJIeH, OHATHS, TUTIOTE3bI O PU3HUECKUX 00BEKTaX U SBJICHUSAX;

e - OCO3HaHHE Ne(PUINUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIACTH
busuKy;

e - [JJAHUPOBAHHE CBOETO PAa3BUTHUS B IPUOOPETEHNUU HOBBIX (PM3HUECKUX 3HAHU;

e - CTPEMJICHHE aHAJIM3UPOBATH U BHIABIATH B3aUMOCBS3H MPUPOIBI, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAHUEM (PU3NUECKUX 3HAHUN;

e - OLEHKA CBOMX JCUCTBUI € YYETOM BIMSHUS HA OKPYXKAIOLIYK Cpeny,
BO3MOJKHBIX TJI00AIbHBIX ITOCJIEICTBUI.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHHUs MPOTrpaMMEI 110 (PH3UKE Ha yPOBHE OCHOBHOTO 00IIIETO
oOpazoBanus y oOyyaromerocss OyAayT chOpMUPOBAaHBI MeTampeaMeTHbIE
pe3yJIbTaThl, BKIIIOYAIOININE TO3HABATEIHbHBIC YHUBEPCATbHBIC yUeOHBIC ICHCTBHSI,
KOMMYHUKATHBHBIC  YHHBEPCAJIbHbIE  y4eOHBIC  JICHCTBUS,  PETyJATHUBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIe NeiCTBUA

Bba3oBble Jioru4ecKue J1eiicTBUA:
e BBIBIAThP W XapaKTEPU30BaTh CYIIECTBCHHBIC TPU3HAKA OOBEKTOB
(sIBJIEHMI);
e yCTaHABIMBATh CYIIECTBEHHBIM MPHU3HAK KJIacCU(DUKAIIMHA, OCHOBAHUS IS
0000I1IeHNS U CpaBHEHUS,



BBISIBISITh 3aKOHOMEPHOCTH M IPOTUBOPEYHS B pacCMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCALIUXCS K (PU3UUECKUM SIBIICHUSIM;
BBISIBJISITH  TIPUYUHHO-CJIC/ICTBEHHBIC CBSI3W MPU HM3YYEHUH (DU3HUECKUX
SIBJICHUM 1 TIPOIIECCOB, JIeJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM JICTYKTUBHBIX U
UHAYKTUBHBIX YMO3AKIIOYEHHUH, BBIABUTATh THIOTE3bl O B3aUMOCBSI3SX
(U3UYCCKHUX BEIIMYHH,

CaMOCTOSATENLHO BBIOUPATH CIIOCOO pelieHus1 yueOHOM (hrU3NUecKoi 3a1auu
(cpaBHEHHE HECKOJBbKHMX BapHaHTOB pelIeHHs, BbIOOp Hamboiee
HOJXOSIIETO ¢ YYETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejabcKkue 1eCTBUSA:

UCII0JI30BaTh BOMPOCHI KaK UCCIIEN0BATEIbCKUI HHCTPYMEHT MO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTaBIECHHOMY ILIAHY OMBIT, HECIOKHBIN
(U3HUECKUIT SKCIEPUMEHT, HEOOJIBIIOE HCCIIe0BaHUE (DHU3UUECKOTO
SBJICHHUSI,;

OLICHMBaTh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HH(MOpMAIHIO,
IIOJIyYEHHYIO B X0JI€ UCCIIEOBAHUS UM IKCIIEPUMEHTA;

CaMOCTOSITENFHO (HOPMYJIMPOBAaTh 000OIIEHHS U BBIBOJBI IO PE3yIbTaTaM
IIPOBEAEHHOIO HAOJIIOAEHUS, OIIbITA, UCCIEA0BAHNUS;

OPOTrHO3UPOBATh  BO3MOXKHOE  JlajbHEHIIee pa3BUTHE  (PUIMYECKUX
IPOLIECCOB, A TAKXKE BBIABUTATh MPEANOI0KEHHUS 00 UX Pa3BUTUHU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora c ungopmanmeii:

IPUMEHATh Pa3jIMYHbIE METOJIbl, UHCTPYMEHTBI U 3allpOChl IPU MOUCKE U
orOope MHGOPMALIMM WIA JAHHBIX C YYETOM MpPEasoKEHHOM ydueOHOH
dbu3uYecKon 3a/1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH UH(OPMALIHIO
pa3INYHBIX BUAOB U (OPM IPEICTABICHNUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHMAaJbHYIO (OpMYy IpENCTaBICHUS
uHbOpMaM ¥ HWUIIOCTPUPOBATH pEIIaeMble 3aJaydl  HECIOKHBIMU
CXEeMaMH, AharpaMMaMu, HHOM TpauKoil U UX KOMOUHAIUSIMH.

KoMMmyHuKaTHBHBIE YHHUBEPCAIbHbIE Y4eOHbIe 1eiicTBHUS:

B X0A€ OOCYyXJAeHHs y4eOHOro maTepHaa, pe3yibTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI M0 CYIIECTBY 00CYKIa€MOU TEMBI U
BBICKA3bIBaTh WJICW, HAIICJICHHBIC Ha pEIICHHE 3aJaud U MOJJCpKaHHe
0J1aroKeaTeILHOCTH OOICHMS;

COTIOCTAaBJIATh CBOM CYXACHHUS C CYXICHUSMH JPYTUX YYaCTHHKOB
auanora, OOHapyKUBaTh Pa3jINune U CXOJICTBO MO3UIINN;

BBIpaXXaTh CBOIO TOUKY 3PEHHSI B YCTHBIX M MMCbMEHHBIX TEKCTAX;



yOJUYHO MPEICTABIATh PE3YJIbTAThl BHIMOIHEHHOTO (PU3UYECKOTO OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMSI, TPOCKTA);

MOHMMAaTh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHON W WHIANBUYaJIbHOMN
paboThI PU PEIICHUH KOHKPETHOHN (hHU3UUeCcKOoi MPoOIeMBbl;

NPUHAMATH [IETTH COBMECTHOM JESTEIILHOCTH, OPTaHU30BLIBATh JACHCTBHS
no e€ JOCTIDKCHUIO: PAaCIpeseNiaTh poOJid, OOCYXIaTh MPOIECChl U
pe3ynbTaThl COBMECTHOM paboThl, 000011aTh MHEHHUS HECKOJIBKUX JTIOICH;
BBITIOJTHATH CBOIO YacTh palOTHI, TOCTUTAs] KAYECTBEHHOTO pe3yibTaTa Imo
CBOEMY HAIIPaBJICHUIO U KOOPIAUHUPYS CBOU JICUCTBHUS C APYTHUMH YJICHAMU
KOMaH/Ibl;

OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOMIMIA TPOIYKT IO KPHUTEPHUSIM,
CaMOCTOSATENFHO C(OPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIE YHMBepcaibHbIe YUeOHbIe 1eiicTBUS

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalUsX, TPEOYIOLIUX
JUI perieHus: GU3NYECKuX 3HaAHUIA;

OPHUEHTHPOBATbCS B  PAVIMYHBIX IOAXOAAX NPHUHATUS  pPELICHUMN
(MHIMBUYAIbHOE, NPHUHATHE DPEIICHHsS B TPYyNIE, NPUHATUE pELICHUN
TPYIION);

CaMOCTOSITENIFHO COCTaBJIATh AJITOPUTM pelieHus (U3NYECKON 3a1aun UiH
IUIaHA KCCIEAOBAHMS C YYETOM HMMEIOLIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTUPOBATh NpeyIaracéMble BapUaHThl PELLICHUA;
JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTpOJIL, 3MO]_[I/IOH3JIBHLII7[ HHTENJICKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTYAIlMH U MpeJiarath miaH e€ U3MEeHEHUs;
OOBACHATh NPHUYMHBI  JOCTHXKEHUA  (HEIOCTH)KEHMs)  pe3yJIbTaToOB
NEeSATEIbHOCTH, JaBaTh OLICHKY PUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTUBBI B JICSATEILHOCTh (B TOM YHUCJE B XOJ BBIMOJIHEHUS
(U3MUEeCKOro UCCIENOBAaHMA WJIM TMPOEKTa) HAa OCHOBE HOBBIX
OOCTOSATENbCTB, W3MEHUBLIMXCS CUTYallUd, YCTAHOBJIEHHBIX OIIHOOK,
BO3ZHUKIIMX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YNbTAaTa LIEJIU U YCIOBUAM;

CTaBUTh c€051 HA MECTO APYroro YejIoBeKa B XO/I€ CIIOpa WM JUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTOro;
pU3HaBaTh CBOE MPABO Ha OLUIMOKY MPH pelieHuH GU3NYECKUX 3a7a4 UK
B YTBEP K/ICHUSAX HA HAYYHBIE TEMBI U TAKOE XK€ IPaBO IPYroro.

HNPEAMETHBIE PE3YJIBTATBI



K xoHniry oOyueHust B 7 Kjacce peMETHBIE pe3yIbTaThl Ha 6a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCSA YMEHUM:

UCIOJIb30BaTh  TMOHATHSA:  (PU3MYECKMEe UM  XUMUYECKHUE  SIBJICHUA,
HAOJIFOICHHUE, DKCIIEPUMEHT, MOJIEb, THUIOTE3a, CIWHUIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEpAOE,
KUAKOE, Ta3000pa3HOE), MEXAHUYECKOE JIBJKEHHE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, NPSIMOJUHENHOE), TPACKTOPHs, pPaBHOACHCTBYIOLIAs
cuna, nedopmanus (ympyras, MJacTUyecKas), HEBECOMOCTb,
COOOUIAIOIINECS COCYBL;

pasnuuath sABiaeHus (AuQdy3us, TEMIOBOE ABIKEHUE YaCTHUI] BEIIECTBa,
pPaBHOMEpPHOE  JBW)KCHHE, HEpPaBHOMEPHOE  [IBJKEHUE, HHEpLHs,
B3aUMOJICICTBUE TEJ, PAaBHOBECHUE TBEPABIX TENI C 3aAKPEIUVIEHHOW OCHIO
BpalleHusl, epeaayda JaBieHus TBEPABIMU TeJIaMU, )KUIKOCTSIMU U Ta3aMu,
aTMOC(epHOE [aBlieHHE, IUJIaBAHUE TeJ, IMPEBpPALICHUS MEXaHWYECKON
SHEPrur) MO ONMUCAHUIO UX XAPAaKTEPHBIX CBOMCTB MU HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SIBICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3WYECKUX SIBICHUM B
OKpYKaloIlleM MHUpE, B TOM 4YHcle (U3NYECKUE SIBJICHHUS B MPHUPOAE:
IPUMEPHI JIBIXKEHUSI C PA3IMYHBIMU CKOPOCTSMU B KMBOM M HEXUBOU
OpUpoJie, JIEUCTBUE CHIIBI TPEHHUS B TPUPOJE MU TEXHUKE, BIUSHUE
aTMOC(EpHOrOo JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHuE PbIO, phlyard B
TeJe YeJIOBEKa, MPU 3TOM MEePEeBOIUTH MPAKTUUECKYIO 3a7ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (PU3NUECKUX SBICHUM;
OMHCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3WYECKUE SBIICHUS, UCIIONB3YS
duznyeckue BeMMIHHbI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMSI, ITyTh,
CKOPOCTb, CPEIHss CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC TEa,
CUJia TpEHUs, JaBjeHue (TBEPIOTo Tena, KUIKOCTH, ra3a), BRITATKUBAIOIIAS
CuJa, MeXaHu4deckass padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBL,
KOA(pUIIMEHT TMOJEe3HOr0 JEWCTBUS MEXaHHU3MOB, KHHETHUYECKas W
NOTEHIMAIbHASL JHEPrus), MpU ONHCAHUM MPABUIBHO TPAKTOBATh
(u3nYeCKuil CMBICI UCTIOJIB3YEMBIX BEIMYUH, UX 0003HAUCHUS U €TUHUIIBI
(U3MUECKMX BEJIMYMH, HAXOJIUTh (OPMYJIbI, CBSA3BIBAIOUIME JaHHYIO
(U3HYECKYI0 BEJIMYMHY C JPYTMMU BEIMYMHAMH, CTPOUTH TrpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SBJICHHUS W MPOLECCHI,
UCIIONb3Ys MpaBujia CIOXKEHUs CUil (BIIOJb OJHOM MpsMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumeza, MpaBUJIO paBHOBECHUS pblyara (0s0ka),
«30JI0TOE€ TMPaBUJIO» MEXAHHMKH, 3aKOH COXPAHEHHS MEXaHWYECKOH



SHEPruu, NpU DBTOM [JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKoHa U
3alMChIBaTh €70 MATEMATHUYECKOE BBIPAKECHUE;

OOBACHATH (PU3HMUECKHUE SABJICHUS, TIPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMii IPaKTUKOOPHUEHTHMPOBAHHOIO Xapakrepa:
BBISIBJISITh MTPUYMHHO-CJIC/ICTBEHHbIE CBSA3H, CTPOUTH OOBsiCHEHUE U3 1-2
JOTMYECKUX IIaroB ¢ OMOpod Ha 1—2 M3y4eHHBIX CBOMCTBa (PU3MUECKUX
SIBIICHUM, (PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemars pacu€THble 3amauyd B 1—2 JAEUCTBUSA, MCIOJb3ys 3aKOHbI H
(dopMysibl, CBsI3bIBaIONIME (DU3MYECKUE BEITUUYMHBI: HAa OCHOBE aHalln3a
YCIIOBHS 33/1a4U 3alMChIBaTh KPATKOE YCJIOBHE, MOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYINIBI M TPOBOJIUTH PAcu€Thl, HAXOAUTHh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJISi PElICHUs 3aJay, OIICHUBATh PEATUCTUYHOCTh
NOJIYYeHHOU (DU3UUECKOI BEITHMYNHBI;

pacrmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh MpPH I[OMOIIU
(U3HUECKUX METOJIOB, B ONIMCAHUM HCCIIEOBAHUS BBIACISTH POBEPSEMOE
peanoiokeHue (runoTesy), pa3auyaTh U HHTEPIPETUPOBATDH MOJTYyUYECHHbBIN
pe3ynbTaT, HaxOJAUTh OUIMOKM B XOJI€ ONBITA, JENaTh BBIBOJBI MO €ro
pe3yJabTaram;

OPOBOJUTH OMBITBI MO HAOMIOAEHUIO (DU3UYECKUX SIBICHUM WU
(bu3HUEeCKIX CBOMCTB Tell: (POPMYIHPOBATH MPOBEPSEMBbIE MPETOIOKEHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BAaHMS, 3aKCHIBATH X0/
ombITa U GOPMYITHPOBATH BHIBOJIBI;

BBIIIOJIHATh TPSAMBIE M3MEPEHHUS PACCTOSHUS, BPEMEHH, MaccChl Telna,
0o0bEMa, CUIBI M TEMIEpPaTypbl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U
u(GpOBBIX MPUOOPOB, 3aMUCHIBATh TOKa3aHUS TMPUOOPOB C yUETOM
3a/ITaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHMUIA;

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKOM BEIMYUHBI OT
JAPYrofl C HCIOJIb30BAHUEM NPSMbBIX H3MEpPEHUH (3aBUCHUMOCTH IyTH
PAaBHOMEPHO JIBMXKYLIETOCs TeJla OT BPEMEHH ABUKEHUS TEJIa, CUIIbl TPEHUS
CKOJIb)KEHHUSI OT Beca Teja, KauecTBa 0OpabOTKU TMOBEPXHOCTEH Tel H
HE3aBUCHUMOCTH CUJIbI TPEHHUS OT IUIOIAAU CONPUKOCHOBEHUS TEN, CHUJIBI
YIOPYTOCTU OT YJJIMHEHHUS IPY’KUHBI, BBITAJKUBAIOUIEH CHIIBI OT 00BEMA
NOTPYKEHHON YaCTH Tejda U OT IUIOTHOCTH KUJKOCTH, €€ HE3aBUCHUMOCTHU
OT IJIOTHOCTH TeJia, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TENO, YCIOBUI
IUTaBaHUS TeJl, YCIOBUW paBHOBECHs phluara U OJIOKOB), y4acTBOBATh B
IUTAHUPOBAHUM Y4€OHOrO HCCIEOBaHUS, CcOOMpaTh YCTAaHOBKY U
BBINIOJIHATh U3MEPEHUs, CIENys MPEUIOKEHHOMY IUIaHy, (UKCHUpPOBATh
pe3ynbTaThl TMOTYYEHHON 3aBHCHUMOCTH (U3UYECKUX BEJIUYUH B BHJIE



PEIIOKCHHBIX TaOMUIl U TpadUKOB, NeNaTh BBIBOJABI MO pe3yjbTaTam
UCCJIeI0BAHNUS;

NPOBOJUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BETUYHUH (TUIOTHOCTH
BEIIECTBA )KUJIKOCTH U TBEPJIOTO TEJA, CUJIa TPEHUS CKOJIbKEHMSI, 1aBJICHUE
BO3/lyXa, BBITAJIKUBAIOIIAs CHUJA, JIEUCTBYIOIIAs Ha TOTPYKEHHOE B
KUIKOCTh  Telo, KOAPOHUIIMEHT TIOJIE3HOTO  JACHCTBHS  MPOCTHIX
MEXaHU3MOB), CJeaysl MNPEIOKECHHON HHCTPYKIIMHU: TPHU BBIMOJTHEHUU
U3MEpPEeHHI COOMpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY M BBIUYHCIATH
3HaYeHNE UCKOMOM BEJIMYHUHBI;

coOI01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MPHU padboTe ¢ 1aO0paTOPHBIM
000py10BaHUEM;

yKa3bIBaTh NPUHIUMBI ACUCTBUA NMPUOOPOB M TEXHUYECKUX YCTPOICTB:
BEChI, TEPMOMETpP, IMHAMOMETpP, COOOLIAOLIMECS COCYJbl, OapomeTp,
phIYar, NOJBMKHBIA U HETIOABMKHBIN OJI0K, HAKJIOHHAS TIOCKOCTD;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OmucaHus (B TOM YHCIE:
NOJUIMITHUKHN, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEP, TOPIITHEBOI HACOC, apEOMETD), UCMOB3YS 3HAHMS
0 CBOMCTBaxX (PU3UUECKUX SIBICHUI U HEOOXOAUMBIEC (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTH  TMPUMEPHl  (HaXOoAWTh HWHPOpPMAIMIO O  TMpPUMEpax)
MIPAKTUYECKOTO HCIIOJIb30BaHUS (PU3NYECKUX 3HAHUN B TOBCETHEBHOMN
KU3HU U1 obecriedeHus: 0€30MacHOCTH MIPU 0OpallleHuH ¢ pudopaMu 1
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 3JIOPOBBS U COOTIOICHUS HOPM
AKOJIOTUYECKOTO TIOBEICHHSI B OKpYKAIOIIEH Cpelie;

OCYUIECTBJISATH OTOOp HUCTOYHUKOB uHGpopmanmu B HuTepnere B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIUXCSI
3HAHUM U TyTEM CPaBHEHUS PA3IUYHBIX HMCTOYHUKOB BBIIEISATH
UHPOpPMAIUIO, KOTOpas SBIAETCS MPOTUBOPEUYMBOM MM MOXKET OBIThH
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJIHEHUU YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJISPHYIO
AUTEpaTypy GU3NUECKOTO COACPKAHMS, CIIPABOYHBIC MaTEPHAIIbI, PECYPChHI
cetu HuTepHer, BiaaeTb NpuéMaMu KOHCIEKTUPOBAHUSA TEKCTa,
npeoOpa3zoBaHus HH(OPMAIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMAIUN (HU3HUECKOTO COJEPKaHUs, B TOM
qHClie MyOJINYHO JIeTaTh KPaTKUE COOOIICHUS O pe3yIbTaTax MPOSKTOB WU
y4eOHBIX HCCIETOBAaHUM, IPU 3TOM TPaMOTHO HCHOJIb30BaTh W3YUCHHBIN



NOHATUMHBIM ammapar Kypca GU3UKH, CONPOBOXKAATh BBICTYILICHUE
MIPE3CHTALUEN;

IpU BBHITIOJIHEHUU YYEOHBIX IPOCKTOB W HCCIEIOBAHUM paclpenessiTh
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBHHM C IIOCTaBJICHHBIMU 3aJl1auyaMH,
CIICIUTHh 3a BBINIOJHEHHEM IUIaHAa JEHWCTBUM, aJeKBaTHO OICHUBATh
COOCTBEHHBIM  BKJaJ B  JICATEIBHOCTh  TPYIIBI,  BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAOIIUX.

K xonmy o0yuenus B 8 Kjacce mpeIMeTHBIE PE3yJIbTaThl HA 0a30BOM yPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCSA YMEHUM:

MCTIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arPEraTHBIC COCTOSIHUS BEIECTBA, KPUCTATUIMYECKUE U
aMopdHbIe Teja, HACHIICHHBI W HEHACHIICHHBIA I1ap, BIIAXKHOCTH
BO31yXa, TEMIEparypa, BHYTPEHHSSI DHEPrus, TEIUIOBOW JIBUTATENb,
3JIEMEHTAPHBIN AJIEKTPUYECKUHN 3apsill, NEKTPUUECKOE TOJIe, MPOBOJIHUKA
Y TUBJIEKTPUKH, TOCTOSTHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TIOJIE;
pazinyuath SBJICHUS (TEIUIOBOE pacIIMpEeHUEe W CXKaTue, Tervionepenaya,
TEIUIOBOE PABHOBECUE, CMAYMBAHUE, KAMWJUISIPHBIE SIBICHUS, UCHAPEHUE,
KOHJICHCAIUsl, TUIABJIICHUE, KpUCTaUM3aius (OTBEpAECBaHUE), KHUIICHHE,
Terionepeaaya (TeTIONPOBOAHOCTb, KOHBEKIIHSI, U3JIy4YEHUE),
BJICKTPU3ALMS TEJ, B3AUMOJECHUCTBUE 3aPSIA0B, JCUCTBUS BJICKTPUUECKOTO
TOKa, KOpPOTKO€ 3aMbIKaHWE, B3aMMOJCHCTBUE MATHUTOB, JICMCTBUE
MarHMTHOTO TOJI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHuTHas MHIYKIUSA )
[0 OIIMCAHHWI0 HUX XapaKTEPHbIX CBOWCTB MU HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JAHHOE (PU3NUECKOE SIBJICHUE;

pacrio3HaBaTh IMPOSIBIICHHE M3YYCHHBIX (DU3WYECKUX  SBJICHUH B
OKpY)KarollleM MHpe, B TOM YHcCiIe (U3UYSCKHE SBJICHUS B TPHUPOJIC:
MMOBEPXHOCTHOE HATSDKCHUE W KaNWUISIPHBIE SBICHUS B MOPUPOIE,
KpUCTa/UIbl B mpupoje, uznydyenue CoiHila, 3aMep3aHHEe BOJOEMOB,
MopcKue Opu3bl, 00pa3oBaHKUE POCHI, TYMaHa, UHEs, CHETa, AIEKTPUUYECKHE
SBJICHUSA B aTMocdepe, dJASKTPUUECTBO >KUBBIX OPraHM3MOB, MarHUTHOE
noJie 3eMITH, Apeiid MOITFOCOB, POJIh MATHUTHOTO MOJIS 17151 )KM3HU Ha 3emIIe,
MOJSIPHOE CHUSHUE, TPU 3TOM MEPEBOJUTH MNPAKTHUYECKYHO 3aJady B
y4eOHYI0, BBIICISATH CYIIECTBEHHBIC CBOMCTBA (NMPU3HAKH) (PU3MUECKUX
SIBIICHMI;

OTHCHIBATh M3yUYCHHBIC CBOMCTBA TEN U (DU3UUYECKUE SBJICHUS, UCIIONB3YS
dbu3uYecKre BETUYUHBI (TeMIlepaTypa, BHYTPEHHSS SHEPTHUsl, KOJIUUECTBO
TEIUIOTHI, YJEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YyJAENbHAs TEIJIOTA
IJIaBJICHUS, YJIeTbHAsl TEIJIoTa MapooOpa3oBaHus, YyelbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(D(PUIMEHT TMOJIE3HOr0 JCUCTBUS TEIIOBOU



MAalINHbI, OTHOCUTENbHAS BIAXKHOCTh BO3yXa, JIEKTPUUECKUN 3apsil, CHIIa
TOKa, DJEKTPUYECKOE HAIPSDKEHUE, COINPOTHUBICHHE IIPOBOJHUKA,
yIE€IbHOE COMTPOTUBIICHHUE BEIIECTBA, pad0Ta U MOIIHOCTH 3JIEKTPUYECKOTO
TOKa), NpPU OINHUCAHUU TPABUIBHO TPAKTOBATh (PUIUUYECKUI CMBICI
UCIIOJIb3yEMbIX BEIMUYMH, 0003HAYEHUS U €IUHULBI (PU3NYECKUX BEJINYMH,
HaXoAUTh (HOPMYIIbI, CBSI3bIBAIOIIME JAHHYIO (DU3MUECKYIO BEIHYUHY C
IPYTMMU BEJIUYUHAMH, CTPOUTHh TIpaUKH H3YyUYEHHBIX 3aBUCUMOCTEH
(U3UYEeCKIX BEINYNH;

XapaKTepu30BaTh CBOMCTBAa Tel, (U3MUECKHUE SIBICHHUS M TPOIIECCHI,
VICIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUSA MOJIEKYJIIPHO-KMHETUYECKOU TEOpUH
CTPOEHHUS BEIECTBA, MPUHLMUII CYNEPIO3HUIMHN MOJeH (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHUs 3apsA]a, 3akoH Oma Uil ydacTKa LENH, 3aKOH
JIxoyns—Jlenna, 3aK0H COXpaHEHUSI YHEPTHUH, ITPH ITOM JABATh CIIOBECHYIO
(GopMyTUPOBKY 3aKOHA U 3aIIUCHIBATH €r0 MAaTEMAaTUYECKOE BBHIPAYKEHUE;
OOBSACHATH (PU3NYECKHE MPOLECChl M CBOMCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalHUWd NMPAKTUKOOPUEHTUPOBAHHOIO XapPAKTEPA: BBIABIATH
IPUYUHHOCIEICTBEHHBIE CBA3U, CTPOUTH O0BSICHEHUE U3 1—2 JOrHMYecKux
IaroB ¢ Oomnopoid Ha 1—2 W3yYEeHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUU,
(U3HUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THblE 3aJayd B 2—3 JEWCTBUS, HCIOJIB3Yys 3aKOHBl U
dbopmyiibl, CBsI3BIBaIONIME (DU3WYECKUE BEJIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBHS 3aJlayd 3alMChIBaTh KPAaTKOE YCJIOBHUE, BBIBIATH HEIOCTATOK
JaHHBIX JUISl pELIeHHs 3a/Jayd, BbIOMpPATh 3aKOHBI U (HOPMYJIBI,
HeoOXonuMble g €€ pEelIeHUs, MPOBOJUTH pPacdy€Tbl M CpPaBHUBATh
HOJy4YE€HHOE 3HaueHHe (PU3NUECKON BEIMUMHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh IpPOOJEMBbI, KOTOPbIE MOYKHO pPEIIUTh MpH I[OMOIIU
(¢u3NYEeCKUX METOJIOB, HCIOJIb3YSl OIKUCAHUE MCCIEIOBaHUS, BBIICIATH
IPOBEPSAEMOE NPEIIIOJNIOKEHUE, OLEHUBATH IPABUJIBHOCTh IOPSAKA
IIPOBEEHUS UCCIIEIOBAHMS, 1€JIaTh BBIBOJIBL;

OPOBOAUTH OMBITHl [0 HAOMIONEHUI0 (U3NYECKUX SBICHUM WIH
(u3nyecKkux CBOMCTB Tell (KaluUIIpHbIE SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3[lyXa OT €ro o0bEéMa, TeMIlepaTypbl, CKOPOCTH IMpOIEcCa OCThIBAaHUS U
HarpeBaHusl MpPU H3IYYEHUU OT I[BE€Ta H3Tydaronied (MOrIOMA0IIei)
IIOBEPXHOCTH, CKOPOCTh MCHApPEHUS BOABI OT TEMIIEPATYpPhI KUIKOCTH H
IJIOMAaAN €€ IIOBEPXHOCTH, OJJIEKTpU3alus TeJl M B3aUMOACHCTBHE
ANEKTPUYECKUX  3apsA0B, B3aUMOJCHCTBUE IIOCTOSIHHBIX MAarHuTOB,
BU3YyAJIIN3allAsl MAarHUTHBIX TIOJIEM TOCTOSHHBIX MArHUTOB, JE€UCTBUSA
MAarHuTHOIO IIOJII Ha INPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA,
CBOMCTBa 3JIEKTPOJBHUIaTeNsl IOCTOSIHHOTO TOKa): (popMyInpoBaTh



IPOBEPsIEMbIC MPEIONIOKEHHS, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyI0BaHUsl, OMUCHIBATH XOJ1 OTbITA U (POPMYIUPOBATH BHIBOIBI;
BBITIOJTHATH NPSIMBbIC U3MEPEHHUS TEMIIEPATYPhI, OTHOCUTEIIBHON BIIAXKHOCTH
BO3/lyXa, CHUJIbl TOKa, HAIpPSKEHUS C MCIOJIb30BAaHUEM aHAJIOTOBBIX
npuOOpOB M JATYUKOB (DU3UUYECKUX BEIUYHMH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUH ¢ y4éTOM 3aaHHON a0COFOTHOM MOTPEITHOCTH;

IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHON (DU3UYECKON BETUUYHHBI OT
IPYyro C  HCHOJB30BAaHWEM TPSIMBIX H3MEPEHHH  (3aBUCHMOCTH
COTIPOTUBJICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJA TONEPEUHOTO
CEYCHHS U YICIIHOTO COIPOTHUBIICHUSI BEIIECTBA MPOBOIHUKA, CHUJIBI TOKA,
UAYIIEr0 4Yepe3 TMPOBOJHHUK, OT HANPSKCHUS Ha TPOBOIHUKE,
UCCJICIOBAHNUE TOCJIEAOBATEILHOTO W MAapajUIeIbHOTO  COSAUHEHUN
IIPOBOJHUKOB): TUIAHUPOBATH HCCJIENOBaHWE, COOMpaTh YCTAHOBKY U
BBITIOJHATh W3MEPEHUs, CIEAysl TMPEIOKEHHOMY IUIaHy, (PUKCHpPOBATh
PE3yNbTaThl OJYYCHHON 3aBUCMOCTH B BUIE TAOIUIT ¥ TpadUKOB, IC/IaTh
BBIBOJIBI TIO PE3yJIbTaTaM MCCIICIOBAHUS;

IPOBOJUTh KOCBEHHBIE W3MEpeHUs (U3MYECKUX BeIWYWH (yIeIbHAS
TEIJIOEMKOCTh  BEIIIECTBA, COINPOTHBIICHHE IIPOBOJHWKA, paboTa u
MOIITHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh WM3MEPEHHs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys MPEAJIOKEHHOW MHCTPYKIHUH, U
BBIYHCIIATH 3HAYCHHUE BEIMYNHBI,

coOmI01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MPpU padboTe ¢ 1a00paTOPHBIM
000py0BaHUEM;

XapaKTepHU30BaTh TPHUHIMIBI JACHCTBUS HW3YYCHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOUCTB C OTIOPOM HA UX OMHUCAHMS (B TOM YHCIIE: CUCTEMa
OTOIUJICHUS! JOMOB, TUTPOMETP, TapoBas TypOUHA, aMIIEPMETP, BOILTMETP,
CUETUMK DJICKTPUYECKOW DSHEPIHH, DSJIEKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTelbHbIE  AJIEKTPONPUOOPHI (mpumepsl), AIIEKTPUUYECKHE
IPEIOXPAHUTEIH, DIEKTPOMATHHUT, SJICKTPOIBUTATEh TTOCTOSHHOTO TOKA),
UCTIOJIb3YS 3HAHMSI O CBOMCTBax (DM3MYECKUX SIBICHUUA M HEOOXOIUMBbIE
du3nueckre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA W W3MEPUTEIHHBIC
prOOPHI IO CXEMaM U CXEMATUYHBIM PUCYHKaM (KHIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETpP, THUTPOMETp, JABUTATENh BHYTPEHHETO CrOpaHUs,
ANIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMBI DJICKTPUUYCCKUX IIenel ¢
MIOCJICIOBATEIPHBIM M TIAPAJIICIIbHBIM COSTMHCHHEM DJIEMEHTOB, pas3iindas
YCIIOBHBIE 0003HAYEHUS DIIEMEHTOB JICKTPUICCKUX IICTICH;

OPUBOAUTH  TpUMEPHl  (HAXoauTh  WHPOPMAIMIO O  MpUMEpax)
IPAKTUICCKOTO HCITONIB30BaHUS (PU3NYECKUX 3HAHWK B ITOBCETHEBHOM



KU3HU JIJIs1 oOecrieueHnus 0€30MacHOCTH TIPU OOpallieHuu ¢ MpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3/I0POBbs U COOIIO/ICHUSI HOPM
AKOJIOTUYECKOTO TOBEICHMSI B OKpYKalOLIEH cpelie;

OCYIIECTBJIATh TMOUCK HMH(POpMaUU (PU3NUECKOTO COJCPKaHUS B
NHTepHeTe, HAa OCHOBE HMEIOLIMXCA 3HAHUW W NYTEM CpaBHEHHS
JIOTIOJIHUTENIBHBIX HCTOYHUKOB BBIACIATH HH(POPMAIIUIO, KOTOPAs SBISETCS
POTUBOPEUYUBOM UITU MOXKET OBITh HEJTOCTOBEPHOM;

UCTIOJb30BaTh MPU BBIMIOJIHEHUU yUEOHBIX 3aJaHUi HAYYHO-TIOMYJISPHYIO
auTepaTypy GU3NUYECKOTO COACPKAHMSI, CIIPAaBOYHBIE MaTEPHAJIbI, PECYPChI
cetu UHTepHer, BnaxeTp NpUEMaMU KOHCIEKTHPOBAaHUS  TEKCTA,
npeodpazoBaHus HHPOPMAIMHN U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M KpaTKUE YCTHBIE COOOIIEHMUS,
0000mass uHOpPMALMIO U3 HECKOJBbKUX MCTOYHUKOB (HU3UYECKOTO
CoJZIepKaHusl, B TOM YKCJIe MyOJINYHO MPEACTABIATh PE3YIbTaThl IPOSKTHOM
WM UCCJIEI0BATENBCKOMN IEATEIbHOCTH, ITPU 3TOM I'PaMOTHO MCIOJIb30BaTh
U3YYCHHBbIA TOHATHIHBIA anmapar Kypca (U3UKHA, COMPOBOXKIATh
BBICTYIUICHUE ITPE3EHTALEN;

OpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M UCCIENOBAHUN (PUINUYECKUX
IPOLIECCOB pPACHPENeNsITh OO0S3aHHOCTH B TPYyNIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 33Jja4aMU, CIEAUTh 32 BBINOJHEHHUEM IUIaHA JCHCTBUN U
KOPPEKTHUPOBATh €ro, aJeKBaTHO OLEHMWBAThb COOCTBEHHBIM BKJAJ B
NEATEIbHOCTh IPYMIIbl, BBICTPANBATh KOMMYHUKATUBHOE B3aUMO/ICHCTBHE,
MPOSBIISISI TOTOBHOCTD pa3peniaTb KOH(QIUKTHI.

K koHIy 00yueHus B 9 Kjacce npeIMETHBIE Pe3yJIbTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCSA YMEHUM:

UCIIOJb30BaTh IOHATHUS: CUCTEMa OTCu€Ta, MaTepuanbHas TOUKa,
TPAEKTOPHsI, OTHOCUTEIbHOCTh MEXAaHHYECKOIO JBHXKEHUS, JepopMarus
(ynpyras, mjacTuyeckas), TPEHHUE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTb M MEPErpy3KH, LUEHTP TSHKECTU, a0COJMIOTHO TBEPAOE TEJO,
LEHTP TSHKECTU TBEPIOTO Tella, paBHOBECHE, MEXaHUUYECKUE KOJeOaHUs U
BOJIHBI, 3BYK, MH(PPa3BYK U YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI, IIIKaJa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh W JAJIbHO30PKOCTH,
CHEKTpPbI MCIYCKaHWs U MOTJOLIeHUs, alb(da, 6eTa- U raMMa-u3aydeHus,
M30TOIBI, IA€PHAs SHEPreTHKA;

paznuyaTh SIBICHHS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHENHOE
JBUKEHUE, DPABHOYCKOPEHHOE MPSIMOJUHEHHOE JABUXEHHE, CBOOOIHOE
naZieHUe TeJl, PABHOMEPHOE JIBUKEHHUE 0 OKPYXHOCTH, B3aUMOJECICTBUE
TE€J, PEAKTUBHOE IBUKEHUE, KOJeOaTeIbHOE IBH)KEHUE (3aTyXarollue U
BBIHY>KJICHHbIE KOJIEOAHUs1), PE30HAHC, BOJHOBOE JBUXKEHUE, OTPAXKEHUE



3ByKa, MPSMOJIMHEHMHOE pacHpoCTpaHEHUE, OTPAKEHWE W MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3I0KEHUE OEIOro cBeTa B
CHEeKTp H CJOKEHHWE CICEKTPaJIbHBIX IIBETOB, JHCIIEPCUS CBETa,
€CTECTBEHHAsl PaJMOAKTHBHOCTh, BOSHHUKHOBEHHE JIMHEHMYATOTO CHEKTpa
U3ITyYEHHUS ) 10 ONTUCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBICHUE;

pacmo3HaBaTh MPOSBICHHE U3YYCHHBIX (PU3WYECKUX SIBICHUM B
OKpyXaromeM Mupe (B TOM 4ucie (U3UYECKHE SIBICHUS B TPHUPOJIE:
IPWINBBI U OTIUBEI, IBMKEeHHE TuTaHeT COTHEUHON CHCTEMBI, PEaKTUBHOE
JIBW)KEHUE JKUBBIX OPraHU3MOB, BOCHPHUSITHE 3BYKOB >KHBOTHBIMU,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHaMH, 0JXO, I[BETa Tel,
ONTHYECKHUE SIBJICHUS B TPHUPOAE, OMOJOTHYECKOE EHCTBUE BHUJIUMOTO,
yIbTPA(UOIETOBOTO UM PEHTTCHOBCKOTO HW3JIYYEHUM, €CTeCTBEHHBIN
PaAMOAKTUBHBEIN (POH, KOCMHYECKHE JIy9H, PaTUOAKTUBHOE H3ITyUCHUE
NPUPOAHBIX MHHEpAJIOB, JACHCTBHE pAJUOAKTUBHBIX W3IyUYCHUH Ha
OpraHW3M YeJIOBEKa), MPH ATOM IMEPEBOAMWTH MPAKTUUYECKYIO 3a1ady B
y4eOHYI0, BBIICIATH CYIIECTBEHHBIE CBOWCTBA (NIPU3HAKHU) (PU3UUECKUX
SIBJICHUI;

OTIMCHIBATh M3yUYCHHBIEC CBOMCTBA TEN U (PU3WUECKUE SBIICHUS, UCIIONB3YS
du3nueckre BENWYUHBI (CpeqHsiE M MIHOBEHHAass CKOPOCTh Teja MpHU
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHWE, IMepeMelIeHUe, IMyTh, YrioBas
CKOPOCTb, CHUJIa TPEHUS, CUJa YNPYrOCTH, CUJIa TSHKECTH, YCKOpPEHUE
CBOOOJHOTO TMAJEHUs, BeC Tejla, HMIYJIbC Tela, HUMIIYJIbC CHIIbI,
MEXaHUYeCcKass padoTa W MOIIMHOCTh, IOTEHIIMAJIbHAS DJHEPrUs Tela,
MOJIHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS SHEPTUS CHKATON
IPYXUHBI, KHHETUYECKasl SHEPIHsl, TOJTHAS MEXaHWYECKast SDHEPT U, IEPUO]]
U 4YacToTa KoyieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpPOCTb CBETa, MOKa3aTejab MPEIIOMJICHHUS Cpelbl), MpPU ONMUCAHUU
NPaBUIHHO TPAKTOBATh (PU3UUECKHH CMBICT WCIIONIh3yEMbIX BEIMYMH,
0003HaUeHUs W €IUHUIIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYIIHI,
CBA3BIBAIOLINE JAHHYIO (PU3WYECKYIO BEJIMUMHY C JIPYTUMHU BEJIMYHMHAMU,
CTPOUTH TpaUKK U3YICHHBIX 3aBUCUMOCTEH (DU3UIECKUX BEIIMUNH;
XapaKTepu30BaTh CBOWCTBA Tei, (U3UYECKUE SBJICHHUS W TMPOIECCHI,
UCIIOJIB3YSI 3aKOH COXPaHEHUsS DHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS,
OPUHIMI  CYMEPIO3UIIUA CHUJI, TPHWHIMI OTHOCUTENbHOCTH [ ammies,
3aK0HBI HbIOTOHA, 3aKOH COXpaHEHUS HMMITYJIbCA, 3aKOHBI OTPAKCHUS U
IIPEIIOMJICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsSA0BOTO U MacCOBOTO YHCET
IpHU SICPHBIX PEAKIUSAX, MPU ITOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA W 3aITUCBhIBaTh €T0 MAaTEMaTHYECKOE BHIPAKCHHE,



OOBACHATh (PU3MUECKHE MPOIECCHl M CBOMCTBA TEJN, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallUuld MPAaKTUKOOPUEHTUPOBAHHOIO XapPAKTEPA: BBISBIATH
PUYUHHO-CJIE/ICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 TOTUYECKHUX
IaroB ¢ OMOpOoW Ha 2—3 HM3YyYEHHBIX CBONCTBA (PU3MYECKUX SIBIICHUU,
(bu3HUEeCKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelaTh pacu€THbIC 337]a4u (ONMUPAIOIIUECs Ha CUCTEMY U3 2—3 ypaBHEHU),
UCIIOJIb3YS 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIOIIME (DU3UUECKUE BETMYHUHBIL: Ha
OCHOBE aHaJIM3a yCJIOBUA 337a4M 3allMChIBATh KPATKOE YCIOBHE, BBISBISAThH
HEJIOCTAIOIINE WU MU30BITOYHBIC JaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIHI,
HEOOXONUMbIE Il  pEUIeHUs, TMPOBOAUTH pPAcUY€Tbl U  OIICHUBATH
PEATMCTHYHOCTH TIOJYYEHHOTO 3HAUYCHUS (PU3NIECKON BETMYHUHEI;
pacmo3HaBaTh MPOOJEMBbI, KOTOPhIE MOXKHO PEIIUTh TPU OMOIIU
(U3HUECKMX METOAOB, HMCIIOJb3Ysl ONHUCAHUE HCCIEAOBAHMS, BBIICIAThH
OPOBEPSAEMOE MPEIIOJIOKEHUE, OLEHUBATh MPABUIBHOCTh IOPSAKA
OPOBEICHUST  MCCIENOBaHUsA, JeJaThb BbIBOJAbI, HWHTEPHPETUPOBATH
pe3ynbTaThl HAOMIOACHHU U ONIBITOB;

OPOBOJUTH OMNBITHI 1O HAONIOACHUIO (PU3NUECKUX SBICHUA WU
(¢u3MUecKX CBOWCTB TeNl (M3ydeHUE BTOPOro 3akoHa HploTOHa, 3akoHa
COXpaHEHUsl HHEPIuu, 3aBUCUMOCTb IMEepUoAa KOJIEOAHUU MPYKUHHOTO
MasATHUKA OT MaccChl Irpy3a M KECTKOCTU MPYKHUHBI U HE3aBUCUMOCTb OT
aMIUTATYbI MAJIBIX KOJI€OaHUH, MPSAMOJIMHEMHOE pacIpOCTPAHEHHUE CBETA,
pasnokeHue Oenoro CBeTa B CIEKTpP, U3YUEHHE CBOWCTB M300paKEHHUS B
IUIOCKOM 3€pKaJie M CBOMCTB HM300paK€HUs MpeaMeTa B coOuparoiei
JUH3€, HAaOMIOJEHUE CIUIOIIHBIX M JIMHEWYaThIX CIEKTPOB M3IIy4YEHUS):
CaMOCTOATENLHO cOoOMpaTh YCTAaHOBKY U3 HM30BITOYHOrO Habopa
000pyI0BaHusl, OMUCHIBATH XO/J1 OMBITA U €r0 Pe3yJbTaThl, (POpMYyINPOBATH
BBIBO/IbI;

POBOJUTH MPU HEOOXOJUMOCTH CEPHUIO MPSIMBIX U3MEPEHHM, OMpeaessis
CpeqHee 3HAYCHHE H3MepsAeMOil BelMMuuHBl ((POKYCHOE paccTOsSHHE
coOuparoiieii JTUH3bI), OOOCHOBBIBaTH BHIOOpP CIOCO0Aa HM3MEPEHUS
(M3MEpUTENBHOTO MPHOOpa);

OPOBOJUTh HCCIEAOBAHUE 3aBUCUMOCTEM (DU3MYECKUX BEIUYHH C
UCIIOJIb30BaHUEM MIPSIMBIX U3MEPEHUI (3aBUCUMOCTD IyTH OT BPEMEHU MPH
PAaBHOYCKOPEHHOM JIBJKEHMHM 0€3 HadyaJlbHOM CKOpPOCTH, Iepuojaa
KOJIeOaHU MaTeMaTU4YECKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH
yrja OTpa)X€HUs CBEeTa OT yrja NaJeHus U yria NpelOMJICHHs OT yria
najeHus): IJIAHUPOBATh HCCJENIOBAHHME, CAMOCTOSATEIBLHO COOUpaTh
YCTaHOBKY, (DUKCHpOBaTh pe3yabTaThl IOIYYEHHOH 3aBUCHUMOCTH



bu3nUecKux BEIUYHH B BHJE TaOMUIl U TpadUKOB, JENaTh BBIBOJBI IO
pe3yspTaTaM MCCIIeI0BaHus;

NPOBOJUTh KOCBEHHBIC W3MEpEeHHs] (PU3UYECKUX BEIHUUH (CPEIHSS
CKOpPOCTb U YCKOPEHHUE TeJla IPU PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE
CBOOOJHOIO MaJeHusi, XECTKOCTb NPYXKHUHBI, KOI(P(ULUUEHT TPEeHUs
CKOJIb)KEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacToTa U MEPUOA
KoJIe0aHUII MaTeMaTH4eCKOro M MPY>KUHHOTO MAasTHUKOB, OINTHYECKas
cwia coOuparomeil JUH3bI, PaAUOAaKTUBHBIN  (OH): TIAHUPOBATH
U3MEpEeHUs], coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHSATH
U3MEPEeHUsI, CIenysl NPEUIOKEHHOM HHCTPYKIUH, BBIYMCIATH 3HAYCHHE
BEJIMUMHBI U aHATU3UPOBAThH MOJTyUYEHHbIE PE3YIbTaThl C YUYETOM 3a/1aHHOM
IIOIPEITHOCTY U3MEPECHUM;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpU padboTe ¢ 1ab0opaTOPHBIM
000pyI0BaHUEM;

pa3nauyaTh OCHOBHBIC TIPU3HAKM W3YYCHHBIX (U3MUECKUX MOJEIEH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TEJIO, TOUYECUHBIA HCTOYHHK
CBETa, JIy4, TOHKasl JIMH3a, IUTaHEeTapHasi MOJIeIb aTOMa, HYKJIOHHAs MOJIENb
aTOMHOTO sI7Ipa;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C ONOpPOM Ha MX ONUCaHUs (B TOM YHCIE:
CIUIOMETp, MOATYUKH TIOJOXKEHUS, PACCTOSHUS W YCKOPEHHUs, pakerTa,
9XO0JIOT, OYKH, MEPHUCKOI, QoTroanmnapar, ONTUYECKUE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCIONB3ys 3HaHUS O
CBOMCTBaX (U3BMYECKUX SBICHHMM U  HeoOXoauMmble (U3UYECKUEC
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKU M3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPH
pelleHnr  y4eOHO-NIPaKTUYECKUX 3a/]ay, ONTHYECKUE CXEMbl s
NOCTPOEHUS U300pAKEHUI B IIJIOCKOM 3€pKajle U COOMPAIOLIEH JIMH3E;
OPUBOAUTH  MpHUMEpPHl  (HaXoAWTh  HMHPOpPMALMIO O  [pUMeEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PM3MUYECKUX 3HAHUI B IOBCEIHEBHOM
KU3HU i1 oOecriedeHnst 0€30MacHOCTH MpU oOpalleHuu ¢ mpudopamu u
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHHUS 3JOPOBBS U COOIIOACHUS HOPM
HKOJIOTMYECKOTO TOBEJICHHS B OKPY>KaIoIIei cpee;

OCYIIECTBIATh TOUCK HHPOpManMu (PU3UUECKOTO COJAEpKaHUSA B
HuTepHeTe, caMOCTOATENHHO (GOPMYIUPYS MOUCKOBBIN 3aMpoOC, HAXOIUTh
MyTH OMpeACSICHUs] JOCTOBEPHOCTH MOMy4YeHHOUW MH(OpMALMK Ha OCHOBE
UMEIOIINXCS 3HAHUH U TOTIOJTHUTEIbHBIX HCTOUHUKOB;



UCIIOJIb30BATh MPHU BHITIOJIHEHUH YYEOHBIX 3aJlaHUi HAYYHO-TIOMYJIIPHYIO
IUTEPATypy GU3HUECKOTO COACpPKaHMs, CIPABOYHbIE MaTEpUabl, PECYPCHI
cetu MHTepHeT, BIaneTh MNpUEMaAMH KOHCIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHGOOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co37laBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIECHUS HA OCHOBE
uH(pOpMAIIMM W3 HECKOJBKUX HCTOYHUKOB (DU3UYECKOTO COJAEpKAHUS,
yOJUYHO MPEJCTABIATh PE3YJIBTATHI MPOSKTHOM MM UCCIEI0BATEIBCKOM
JNEATEIbHOCTH, TMPU O3TOM TIPAMOTHO  MCIOJb30BaTh  HM3YYECHHBIN
MOHATUIHBIA ammapaT W3y4aemMoro pasziena (PU3uKu H COIMPOBOXKIATH
BBICTYIIJICHWE TIpE3CHTAalMe C y4€TOM OCOOCHHOCTEH ayAauTOpUU
CBEPCTHHUKOB.



: w//:sd
POIOTR} L/ OOSPET /AN € QUHNUEAL dOMIORUHEBXIN INS
MOIT edoLIouIrguq
AL JMILIUITONHEBEL U QUHIKUA]] € Idreed
S Ararreed on 0101
: wy/:sd
o191 RL/MTO0SPT/0HY z BALOJIIIo8 BMHEOLO0) dl9HIBIod Iy €z
MOIT edoLourguq
YO191H)L/MI00Spa W//:sdny BALOJIIOE )
MOIT edoLourguq I 4 MMULOBh QUALOUJTOWHRES U QUHINKUE]] ¢e
: wy/sd
POLITHL/MTO0SPST/50HY I BALOJMIo8 QUHI0dL) 1'C
MOIT exoLourguq
BALIIMIE HMHIOA L) 0 BMHITIE) JI9HIIeheHOAdI]] T IrdreR
9 Arareed on 0101
: w//:sd
POLOTHL/OOSPETL//SEN I 14 EWHBHEOI TOLOW UITHhABHOHHOELIALIF €1
MOIT eddLIouIrguq
: wy/-sd
FOIILVALATO0SPS T SEh I Z I9HURUIQE JMIOJhUEUD 1
MOIT edoLrourguq
’ w//:sd
PO1ITRL/MTO0SPT/ R 4 orodudu o exAeH - eXUEUD I'1
MOIT edoLourouq
edun ordmorexAdxo nuHeHeon 4 91rod 99 M BIMENP °| IrdTERJ
199dAdd
19Lo9ed 19Lo9ed
dIMgH4aIrdLegocedgo 0130g annediodn /1
IMIhKMLNed]] | draHIr0dLHOY
(dragoddum) WAL 1 gordreed JNHEIOHIWHEH N
dIMHHOALIdI'C 40Jd8h 09.L)IRUI0)]
DOVICA L

AUHVAOdUHVI'H HOXOHAhULVINHL




4! 89 NNV IOdII O11 900Vh O9.LOThUIrON GAITI90

' BWodg oonadocog

71 Aurarreed o 0101

’ wy/sd

vﬁf&ﬁ?@.ﬁ”ﬂaﬂm M@MM I ¥ BEUIdOHE BROORUHEXIA €'G

Y6191F3L/0100Spa wy//:sdny .
O] BYLOHIgH] I S IINEMHBXIW AM9LO0d] | TS

Y619113L/0100Spa w//Sdny .
O] EXOLOMIQH] I € 4LOOHINON U B1OgR] 'S

BUIAOHC *9LIOHINON H BLOQR] °S IrdIER]

12 Arareed o 0101y

Y6 19113L/0I00Spa w//Sdny OLrAL XUH g )
MOIT edoLouIrguq ¢ L QOHHXAIOI BH BERI U ULOOMITIK QUELOUS]] vy

’ w//:sd

wafﬂw\wmﬁwvﬂhwﬁwww 9 ouHaIrgeY QOHdI(PIoNLY %%

Y619113L/01008pa W/ sdny .
O[] PARLOHIIgHY S ULOOMIMX OQUHILdR]] Ty

Y6191%JL/nroospa i/ :sdny HUNBERIT U UWELOOMIIX ‘UWBLL )
MOIT edoLourguq ¢ nWI9rdoal BMHoIgRY ehelodo]] "ouHaIge]] Iy

40€81 U HOLIOMIIK ‘IrL X1 dQa.L JUHIAIraR]] *f IroVER]

12 Arareed on o101

Y619113L/01r00Spa w//Sdny . .
O BXOLOHIQH] C 1 MO MUy "eIru)) ¢

Y619113L/0T00Spa w//Sdny ‘ ¢ .
A ——— I ¥ 9LOOHIOLII ‘BdOBW ‘BUNIdOH]] s




Syl 14 89 NNV JIOdII OLI 400Vh O9.LOdhMIOX 4411190
¢ swodg doHadocog
LE Aurarreed omr 010LY]
: w//sd
SOTBIHLMTOOSPS /50 ¥ EUIDATHU KEHLUHIBWOdINOIC v
MOIT edoLourguq
i w//:sd
181w WH\ :OHHNAMMMHWM\ M@MM S'1 I 9 EUHOIrGE QIHLUHIBIA €z
: wy/:sd
1811 WH\ :OHMAMMMHMM M@MM L 14 0Z MOL UMMOORUAINOI€ HITHHEOLOO] | T
D[ Q[ ¥L/NI00Spa//-sdny I / QUEILOUITONHREL XU U 'z
MOIT eXoLourguq BIOL QIMHHXEJRE ‘1[9rEdes oMMOOhUdINIIC
BUHIL'GE JITHLUHIBI M dUMIhHA LA, T IrdreRd
87 Aurarreed o 0101
: wy/:sd
18I WH\ NMWMMHMN M@MM S I 12 1990010d11 919901 |, Tl
: wy/:sd
ST IHL/ITOOSPETL /ST L BALOJNIOE BALONOED U QUHI0AL)) 'l
MOIT edoLlourguq
BHHII'GE 1990 [, | IrYeed
112d4dad 19Lo00ed 19Lo0ed
dIH4aIrdLegocedgo 010g nnediodn
IMIKuLNed]] | d1gHIrodLIHOY /1 G\
(dragoddu) WAL H dordreed SOMHEdOHINWHEH
d[HHOdLIAIE 40Jd8h 04.L)IhUI0)

IIVILA 8




BUHIIMAE 91990199)) “§ IrdIeed

9 Aurrarreed ou o101p]
OepR[{J//MI00Spat//:Sdny I9HIr0d JI9HIUHIBNOdLINOIE .
MOTI BXoLouIrQuq < ? U 9Ir011 QOHIMHIBWOdINOIC It
I9HI'09 JITHLHHIBWOALYAIrE M J1r0l JOHLHHIBWOA LI *¢ IrdTERd
Sl Arareed on o101y
9'{e] H3L/0I00SPI W//:sANY
VH% . .
SIOT] B¥oLoMITguq € I Q €€ "I9HI0g QMMOOhUHEXIA] T
BT HJ /NI 00Spd W/ SANTy .
O] eXoLOHIQHg € L EUHBOIION QMMOORHUHEXIA 1'C
I9HI'09 M BHHBQII'OM JMMIIhHMHEBXIA] *T Ldreed
0t Arrarreed o o101p]
273 T 00Spat//:Sd
OPrELEIL/ PN € 01 EWHOHEBA X0 I9HOMBE €1
MOIT edoLrourguq
9B{e] H§L/0I00SPI W//:SANY
q .
O] EXoLOHIQHY € I 0Z 191 QU LOUOTONHREY Tl
QBB {7}/ /N 00Spa W//:SAny KUHEBOULIO )
MOTI BloLourguq ! 0t 010 19900110 U OUHKUEL d0NOOhHUHEXIN bl
BUHII'AB QUMIIhMHBXIJA '] Iroreed
190dAdd
19Lo00ed 19Lo0ed
dIH4aIrdLegocedgo 010g nnediodn
ImdIhuLNed[] | draH4Ir0odLHOY /1 G\
(dragoddu) WAL H dordreed SOMHEdOHINWHEH
d[HHOdLIAIE 40Jd8h 04.L)IhUI0)

IIVILA 6




LT 01 NNV JIO0dII Ol 400Vh O9.LOdhMIOX d41T190
6 Ararreed o o101p]
gep e[}/ 00Spa w//:SdNy 20BIN G-/ BE WIAEUP BOAAN )
MOTI BYoLouIrguq ¢ 6 EUHEXdOT00 OMHIIIIQOQ0 U JUHAAO180] | 9
9IrATON HHMITIO1BIIIQ0Q0-0HIIrRLUdoLIo]] *9 IrdXER]
L1 Arorreed o1 0101
9B #§L/0I00SPI W//:sANY .
O] e¥oLouIrgUq I L nnmiead orqHdoTK €'G
9B #§L/NI00SP /SNy )
O] BYLOMIgH] I 9 edr's 0JOHWOLE OMHI0d L) TS
: wy/:sd
OPPELRIL/NTOOSPS /SCN I ¥ WOWOLR BLOFD QUHOIIOLLION U QUHBMOALO]] 'S
MOIT eXoLoUIrQuq
BUHHII'AE J1990LHRd)] °C Idreed
SI Aurrarreed ou o101p]
9e{e[ #§L/NI00SP W/ sANY .
O] eYoLoUIQUq z € didomo g BIogd 010100 QUHIKOLER] €y
: w//:sd
o@ﬁ&%ﬁ%”ﬂaﬁ% M@MM € 9 19dogudir OMMOORULIIO U I9EHU] [ Ty
: wy/-sd
OPPELRIL/NTOOSPS T/SCN e 9 e1090 BuHoHed1o0dovd 19HONEBE 't
MOIT edoLIouIrguq







OJOHHOMAN ‘exudernt
I I BLJIOI 9LOOHILRY I9€9LOLINT 9
exdogod] |, ouHREOTIOOU-M0d £

QIO OIFIMTOWOII O UMHIIIIE
XUMOOhUEU(] QUHBOUILI() "BUHBHEOL
I 'OLOW UI9HhABHOHHIEL1OALOH S

‘Arodudn 101ehAen MIAEH
QIYHHOELIdLI9 JUIAdY U exuend ey

BZ/J603F/Nroospa//-sdny
MOIT eMoLourguq

JJadA1edonmoL exunier

1 edIomwondor 0I0HIOONT K
umowon udn [gdAredsnmar
ouHOdOWEY],, QOMHRLOTAIOIU-M0d £

onHadomwen
XU U I9HURUIO9 OSMOOTEME@

EUHOIGE J1990MA4E ‘019901089
I ‘QIHIMHIEN ‘QUMOOhUdLIOIE C
‘QIEOLTIdL “QUMIORUHEBXIN

EUHOIrgE
I MMOORUEN D ‘MIrodudil BUHIIA K I
-orrodudir 0 eMARH — BIUEUD

112d4ad 1Lo9ed 11o9ed

JI9HAIdLed0ced00 | BHHIhAEH 01dYg /1
KM LNed[] | 1 9H9Ir0dLHOY edodA ewa .

drgoddun LR/ a\
diHHOdLYAIrC, 400¢h 09.LIRHILOY]

IDIVICA L
AUHVAOdUHVI'H HOHhOdAOILI



019080J}/nroospat//:sdny

1oL BUHOXHUAY U100d0M0 BMHOHOWEH

BHURMAI MeX 191 QOUELONOTONHREY S
MOTI eXa10HIOHG ‘uundonu Hoxeg, ‘sUNdoH]|
pRPOBQU/MI00SpaTt/SAny EWHOXUET NHOWOdE U NIAI 1ohde ] Tl
MOIT exorourguq
P6L0BQJ}/MI00SPSW/-SNY 1100doMO [9NMHUTY 4100doxM) €1
MOIT exorourguq
QUHXULL
9950PQI/NIO0SPYWY/:SINY sondowondaedon 1 soHdoWoHdR J 71
MOTT vXaLOHITOH] "OUHOXHUAY JOMOIhHUHEBXIN
91709 UTMHEOLO0D
XI9HIRIdd.Ie HLOOHHIQ0I()
g/ €0BQII/NT00Spa//:Sdny "WONHO0d L0 WITHAKIrANOIrONOHIOLR -
MOIT BYOLOUIQUq XU ¥ XEUHEO.LJ0J
x19HIRIod IR XI9HERd 9 41091Mod
HNBLL1OM0g) AIKOW 9EBE00NHBEY
BA1OJIMIE EMHEOL0D JI9H1RIdA.IY 01
«gogel suHadumoed
0JO9OIIAL OIMHATOIQBH 6
Oll MLIII()» QUHBLOUIIOIU-M0d £
P18/ 00SpaTt/-SaNY ALY TULOBh QUHIXKUE]] 8
MOIT eMoLlourguq
BALOAMIE QUHIO0dLD
P0J60J3/MI00SPSU/-SNY QOHIAdMONY ouImoIRAIIERIOY L

MOIT exorourguq

‘9190 "BELOMd dUHA0dL))

L, BMOA BLOOIGE MIIIr0Q
WOh QIMIII0Q WAL ‘OHIIrRLHOEUdOT




8LLTe0J3/Nroospaty//:sduy
MOIT edoLourguq

9100NO0JJ9I[] "BIrAL 09¢]

$¢

338 Te(}F/NT00Spa /- sdny
MOIT exorourguq

drowoweHH]] ‘ruo oMHIdOWE]

144

C0S T803F/nr00spa//:sdny
MOIT edoLouIQuq

LoHeII
minrondonyedex oUMOShUEUD
"XeloHeI XHIAAY BH HIOIXKEL BIU))

194

8LLTe0J3/NIroospaty//sduy
MOIT edoLouIQuq

LJHMLOOXKL BIU)),, QWAL Ol helree
OQUHOIMNOJ "BIfAL 09 BIAL KOOI
U ULOMKEL UOIND AIKIW 9€K4))

(44

NLI3XKEL BI(U) 'BUHILOIBL QUHILI

IC

«19Ir1d HOHHXKOIHdII

10 [HIXAdI (mumendodor)
KMHOXEKLoed HLOOWHOUERE
ouHoRA<» eroged sendoredoge[r

0¢

BYA | HOMBE "HL100IAdIA
B "IrOL BUALONOTOWHREL
exurondaryedex xex eru))

61

J¢Z 1e(JJ/Nr00Spaw//-SAny
MOIT edoLourguq

, BELOAMIod 9LOOHLOLT ],
QWAL OII helres OMHAIISJ

81

«BIAL
oIordgdl MLOOHLOL QUHAATAdII()»
eroged sendoredoge[r

L1

33J(e()JJ/Nr 00SPWI//:SANY
MOIT exorourguq

HILOOHLOII
0J9 OII BIfAL BNOLQ0 U I900BIN
IohoeJ "ed.LOdMIdd 9LO0HIOLT ]

91




9e()Ze(JJ/NI00Spa /SNy
MOIT edoLouIrguq

KUHOL'gReY KUHORMIQIA
W BUHOITIHOWA 1900%010)) .OSEDEE&N

133

«GIU»

‘«irnd omHXedgoen doxMoonuded
‘CRIL 29g» “CILOOHIOLII ‘BIIRIADY
‘CQUHIMKHUAY QONIOhUHBXIAD)
:NEWAL o1l eLoged KeHIIrOdLHOY]

[43

0°P[©(0JJ/NT00Spaw//:SdNY
MOIT edoLouIQuq

«IrUO BRIMOIAGLOUTOHER »
‘KI9ITU)» “CIrHD

onndxedgoen d0xMdonu(ed P ‘«erdL
20¢» :WNBIWAL OIl hell'ee QUHIIMIDJ

Ie

I9IrM0 UoImoiAd1ouoronged
OUHIIATSAIIO BH heIrBE QUHOMID

0¢

Q99T e(JJ/Nroospat//-sdny
MOIT edoLouIrQuq

«raroouxdogon
goxumoreoeudirod edordedex

Y BUHALrGRY 19IfH0 L0 BUHKIIOM)
BUHOAL 19I(HO UIDOWHOUIRE
onHoRAep» vroged sendoredogeyr

6¢C

369 B(QJJ/NIro0Spa //:sdny
MOIT eMoLlourguq

OMMHXAL
u orodudu g ouHad |, ‘¥0oMOU
OMHAAL ¥ BUHOXIIrONO duHad |,

8¢

A0 BRIIOIAGLOUOYOHER ],
QWAL OII hel'ee QUHIMJ

LT

0LeTe(QI/nroospat//:sdny
MOIT exorourguq

IFUO KRIMOIA910UdTOHER J
‘MOWEdIT HOHY/O OII
XI9HHOIrgedIBH ‘IO XA9Y QUHAXOL)

9¢




gepe(}J/Nroospa t//:SAny

urrdhuddo ], 191 "BUHIIgRY

MOIT eMoLlourguq oloHdooonrie oMHIdIWE] 4
£5qze(JJ/NIoospa i/ :sdny OUHOIrgReY
MOIT exorourguq Q0HdI(POONLY “eXAIre0d 90g w
sdow wongodA rexn
19100199 LO BUHAIgeY 010HdO(oOoWLe
BSACBQI/TO0SpaTt//SANY 9LOOWHOUERE "UINOE MIhOLI'0Q0 It
MOTT eX210MIOHG NOHIAYE09 BMHREOELOJIIAD
I9HURU] ] "Urnog edodoonry
000BH UITHLOONIXK
nogoHmdo] [ ‘1[9dIomOHEBN 0¥
OETEBQN/NT00Spat//-SANY 00odu umoonurrgedru | 6€
MOIT edoLouIrQuq -
0L6TEQJ/MI005patl//:5dN 197009 EOQUIIOIBIIIQ00)) 8¢
MOIT edoLouIrguq
97]CB0JJ/NI 00Spaw//:Sdny CBIBMOR[ [ HOMBE "9£BI U ULOOMIMX 9
MOIT exorourguq QUHILrR]» QWAL OII hellee QUHIMIDJ Lt
HLOXEL
81LLPQI/TO0Spat//Sdn 91U WOUELOUAY QOHHRLEIdd o¢
MOTI exaLoHIQH] ‘9ged U ULOOMIMK € QUHILrdR]]
KIreXMOR[ | HOMRE
095 CPQRy/MT 00Spat//-SANY "MINBERI U MINELOOMIIDK ‘UINBIAL S¢
MOTT eX210MIOHG MNIAIrdoal BUHOIgRY ehelrado] |
1adAredonmor
OLECEQN/NT 00Spat//SANY ‘BWQ900 10 BeRI BUHIGRY €

MOIT exorourguq

9LO0INMdUgeS, "Bl OSEOH.MSNHN




%SO B/ NI 00S o Ul //SAT

"4OAD QUHRLRI] »

(43

MOI] edoLouIrgug ‘WEIWNAL OIl helBE OMHOMIOJ

L MALOOHWQIIonoeAda

99 ouHoaIRIradII0
U miror duHed0duAdLoHOM IS

nrn edromoade onHea0duAdLIOHOY,

eroged sendoredogerr
o6t mmomw\:opmwmvwooaw_\ MMMM IFOL QUHBLRL] | 0S

«BIAL

T TR ATO0SpS TS HLOBh 9100MIX g HOHHMXKAJION
BINQ9QO0 1O dX/0d € BLAL 6

MOIT edoLourguq

©008 ULOOWHONERE JUHBIOTLII»

owal ou eroged sendoredogeyr

«ILOONIMXK € QOHHXKAJI0I

JJ€ cB()JJ/NIroospa i/ /:sdny ‘OLrdL BH HOMIOIAGLOUAY ‘I9IIHD
MOIT BYO10UIrQUq UOIMIOIRgMIIRLIIE QUHALATodII(O» 8Y

eroged sendoredoge[r

RO T BIrMO BEOTONMXAY
"OIrAL XUH g JOHHIXAdI01 LY

MOIT edoLouIQuq

BH BERI U NLOOMNIIK OUELOUSY]

,QUHAIrgeY Q0Hda(pooNLY
QNOL OII hel'ee SOUMHIIMD J 4

$OF 03/ 00Spa t//SdNy Xe10019€ XI9HhUIrced BH QUHOLRY
MOIT eMaLouIrguq dondaoonry ‘ruodone-drowodeq sV

$oyZe(J/nroospat//ssdny sdon
WOHH0dA IeH 19100196 10 EUHOLdRY 7%

MOIT exorourguq

otoHda(poonie ar00NHONgRE




9egHe(JJ/NI00SpPa t//:SANY
MOIT eMorourguq

«eIeniad suoogoHged
KHUEOI £» QWAL Ol heI'BE QUHAIMID

09

38/ 18()JJ/NIro0Spa Tt/ /-Sdny
MOIT exorourguq

S0

«eJentad suoogonged
UULOIOA SUHREOIDIIII»
eroged sendoredogerr

orodudu n AL19Q ‘OMMHXAL € NIBhI9]

6S

SJJH0JJ/Nr00Spa t//:SANY
MOIT edoLouIrguq

eroged

seHhodogodn sexounooodaog

/ «dO€RI U HOLOOMIIDK ‘UL X19rdodr
QUHAL'ER]]» QWAL OLl HWBLIMAL

2 vLoQkq M0odA niaHadoedg

8¢

erooged

seHhodogod sexounooodaog
/ «dOERI U HOLOONIIDK

‘rolL x19rdogl ouHaIrdR»
owal ou eroged seHIIrOdLHOY

LS

dJenidd BH MO OMOQ9OHER J
"JehI9{ TIWEMHBXOW JI9100d] |

9¢

WOIHUHIOAI O QINQLIOLI
ndi nowsedaudased ‘ULOOHITION
IQhOBJ,, QMHRLOIAIIU-M0d £

Y

T8JEE(H/r00spaw//:sdny
MOIT edoLouIQuq

HILOOHIION I9ITHHUL "9LOOHIIOA

143

78JceQJ/nroospaw//;sdny
MOIT edoLourguq

eLoged BBMOORHMHEXIN

€S

«dOERI M HOLOONTIDK ‘a1 X19rdodar
QUHOIER]» ‘COMHBLBLITIOXATE0g




4!

89

HNINVJIOdII
OII 400Vh O9.LOThUIrON dAITI90

,BUIdOHC "9LOOHITIONN
"BLOQB,, QWAL Ol HWBLOMOL
o v100Rq "M0dA niaHadoeaq

89

039f8()JF/NT 00SPIW//:SANY
MOIT edoLouIQuq

LWOUHINXUET
QOMOORMHEXAJA],, WAL Ol HINBLOMAL
9 v100Rq "M0dA niaHadoeaq

L9

«BUIdOHE "9LOOHIION U BLOOB]»
owal ou eroged KeHIIrOdLHOY

99

JALOOMOOIIT
HOHHOINBH Ol BIFOL UMHREILLEIO
ndi nnidoHe HOHIIBUITHOLOIT

U HOMOOhULOHUY EMHOHOWEN
QUHALRTAAIIO doHAIrBLHONWUdOLIIC,,
owal o1l tHowndamoxe-xod £

<9

09€PeQJI/Nroospa //sdny
MOIT eMaLouIrguq

nnidoHe
HOMOOhHMHEXOW EMHOHBdX00 HOMEBE

¥9

TSTRQH/nroospa wy//:sdny
MOIT edoLouIrQuq

guIdoHe
EBHII'BUITHOLOLL U BBXOOhHLOHNY]
‘BUIdOHE BRXOORMHEXIN

€9

81O1E(JJ/NI00Spa//:sdny
MOIT exorourguq

LTI “9LO0HIION
‘eLOORJ,, QWAL OIl hel'eE SUHAMMDJ

9

S0

«HULOOMOOLI
HOHHOINEH 7] ouHodoWEp]»
eroged seHdoredoge[[ "BWEHHEXOW
EAE.LOUY OJOHEJOL LHOMIHUPPE0]

19




nuioeh
I EWHIXUEL 01090l 019L00d0Xd 09 8
[gdAredonwar 9€ra)) “edAredonmo
9CPSEQU/MI00SPITU//-SINY I QuIeX) U auHadumord 90901119 |, L
MOIT edoLouIQuq
0£SSB(0JJ/NI00Spa t//-Sdny OMHOXKLEH Q0HLOOHXdog0] |
MOIT BYo10UIrQuq I "9100HAKIIUIIR) U SUHBEURRIN)) ?
008SB(0JJ/NI 00Spa w//-Sdny BIFOL
MOIT exorourguq [ oiqHpdowe U dUNORULTIrRLOUd Y s
nndoaL HOMOOhULOHUM
-OHABIrANOIrON UMHIMOITOII
I Q80HO0 BH LIS UMHEOLIO0D ¥
0J0HERdQOOERT U OIOMITHX
‘oJ0rdQdl 4101090 QUHIHIELQ()
: S BALO9IIog
S0Y S BO/ML00SpS /SN I UUHEOLJ09 010HERdQOOECRI €
MOIT edorourguq
U OJOMNTMX ‘0J0TdQd1 UIdYON
I rAMorow u domore domeed u vdORN 4
BUHOIKdog 17011
0GZSB(J) /NI 00Spa w//-Sdny QIHLMIO XU U nudoaL
MOIT eMaLouIrguq I HOMOOhULOHI-OHAKIAMOIrON !
EWHOXOIIO1I 9I9HIOHO()
199dAd5d
19Lo9ed 1Lo9ed
JMHAIdLEd0ced00 | BHHORAEH 010g 1/
amddhuLed[] | d1gH9IrodLHOY edodA o I,
drqgaodpun vLR] a\
dMHHOALIAI'E 40J8h 09.L)IhHIr0Y

IIVILA 8




©5q/e(yJ/NI00Spat//:Sdny

BuHRdOID BRLOIIOL

MOIT edoLourguq EBHILAY £ "eEUITIOL BUIdOHE Ll

i __ , BELOJIIOE ULOOMNQOIIIdL
0999°QUI/MTO0SPS/-5AnY HUOHAIAYA QUHIIIAdI(,, 9]

MOII eM2Llourouq

eroged sendoredoge|r

HHHOIMKRIXO

ndi WU OIOWQKILIIYE U BIOL
KHUHeddd.IeH KU OIOWHI'OXQOOH sl

‘I9LOLIIAL BHLOORUION LOhORJ

,19rog 1OhEdOI U HOHIOLrOX

Q689B(JJ/NT00SPaw//:SANY MUHREUIIOWD ndI BHOWQOOLTIAL
MOIT edoLourguq EUHOL'gE QUHREOTILII],, 4

eroged sendoredogerr

880LB0J3/Nr00Spaty//:sduy ouoanoned
O] EXOLOHIQH] 9040IrIdL U HOWQOOLTIA ], €1

“BOHBIBQ 0JOFOLIOL dUHOHERd

9769€0JJ/Nr00spa w//-Sdny 9LOOMNJOLIIIAL
MOIT BYoLOUIrQUq EBHALAY £ "[ILOLLIAL O4LOORhUIOY q

L suHMXKdogo01doHE

09G59e(yJ/nI00Spa //:sdny XKL € g0rrendoleN U 61091104
MOIT edoLourguq 4LOH0E) XI94OUIdL OUHBEOEIIrOLIOU I

oodMooruLIed] [, BUTHIdO(PHOM-M0d £
N merodoworos g | o1

099G e(yJ/NT00Spa w//:SdnY nnidoHe HOHHOALAHE KMHOHOWEUN
MOIT eMorourguq 1900001)) ‘BnIdoHe BEHHOAIAHG 6




xedoonodn x1990rudL g4 HuIdoHe
guHomedaodir 1 KMHOHRAX0D HONBE

9¢

J/9/e(JF/nT00Spa W/ sdNy
MOIT exorourguq

19179do yomoiexxAdxo
BLUINRE U UIQLBINEY 19909 J,
"BIRIRIAAY 0J090ITIdL 7T

4

EnHed0I0 0IOHHOAIAHE drroreInd]]
‘eHUQdAL Begode] [ ‘uordIRINAY
X199011aL 19L00ed 19umITHUd] |

144

BXAT€09 HLOOHXRId
QUHALAITAAIIO BH heI'BE QUHIIID

19

8T9Le0HF/Nr00SpaTt//:sduy
MOIT exorourguq

,exAreod

UIOOHXRId HOHIIOLUOOHLO
ouHoudradu(, eroged
seHdoredoge[[ ‘eXAre0d 9L00HXEIg

(44

39Q/B(JJ/NLr 00Spa wi//:SANy
MOIT edoLouIrQuq

KUHIIder

0J0HdO(OOWLE 1O BUHOLIN
19dAredonmor 9r00nHongeE
"HUITBOHOTHON U BMHegocedgooden
BLOIMIAL KRHILAY £ "OMHILIY]

IC

3017, B0JF/NLr 00Spa wi//-SANY
MOIT edoLourguq

onHadenop]
"BMITBOHOITHON U duHedgosedgoode]|

0¢

9JZ/®(JF/NIroospa T/ /sdny
MOIT exorourguq

, eIrdIr KUHoIrden I
[910LIIAL HOHIIAYA QUHAIIdII(),,
eroged sendoredoge[r

61

TP Le(3)/nroospa//:sdny
MOIT exorourguq

EWHOIrgRLII BLOIIOL
KBHAIOT £ 1AL XMDOJhULTRLOUdN
onHedordogL0 U QUHALERL] |

81




yeS6eQJ/NI00Spa i/ Sdny

BYOL 0JOMOORhUdINOIE

MOI] EXL0IgH] IDIMHROLO]] ‘EUHRIOd1OMIAD 9¢

010 KHUFOIIA YMOL UMMOOhUAIIAIC

39()6B0JJ/NI 00Spa t//:SdNy gorgdes XMMOORUALIOIE ALOHOED
MOIT eMoLouIrguq OMHOHOWMAI BH hel'ee QMHOIMIOJ st

0JogB(JJ/NT00Spa t//:SdNy ersdes 0103M00RMdINSIE BUHOHRAX0D
MOTI edxoLlourouq HOMBE "MMUAINOIENY U IMUHIT0g0d] | vt

BINOLE
onHd0d1r) ‘redes viaHdRLHIWAIC €¢

‘gorsdes XMMOORUALINIE UIDLUOOH

HQIIOL XIDIOORUALNAIrE

B(E]E(JJ/NI00Spa w//:Sdny nunueondonko nunHud[ [ "BIrou
MOIT eMoLlourguq 0JI0MOoRUdLYAIre 9LO0OHHXEAIIRH 43

"OIrOLI Q0MIRUALINAIC

¥/ 8B(0JJ/NT00SpaW//:SANY BHOIAY HOMBE
MOTI edxoLlourouq "IrOL XI9HHXEdRE QMALOUITONHBEY It

 AMHgOoHO0MUd1I00 ndn
U WOUIDIATHY IrOL BUIeendidore,, 0¢€

OQUHRLONAIOOU-X0d £

gorsdes xmoorudINaIE
erod ed|] ‘oL ueendiNoIg 62

ORI , B4LOIId UMHEOLO00 XI9H1RIod IR
SOI] exoLouIQUq OMHOHOWE]] "BUHOL'EE 01940 |, 87

oWl ou eroged KeHIIrOdLHOY

, BALOIIIod
ZJE]e(/Nroospa w//Sdny UUHEOLD00 XI9HIBIOd.Ie OUHOHOWE]] Iz

MOIT edoLouIQuq

"EUHOL'EE Q19909 [ ,, OWAL Ol
2100ed HOHIIrOdLHOY X BXE0LOITO] |




BppeR(JJ/Nr00Spa t//:SANY

HIIDM BILOBRA

KLY BIN() HOMRBS ‘KHUHMXEdIEH
MOIT edorourguq 0 3 4
L0 BMOL I9IrHO ILOONUIUERE
,BIrendorleN M BUHORD
g 0JOHRAAJLION UIRIIOLI ‘[9HULT
BB()JJ/NT00Spa tw//:sdN
BELERQI/ PO/ I 019 10 eMHHY0g0d1 BUHAIran10dod A%
MOIT edoLourguq
0J0X0OhUdLYAIE€ ILOOWHIUERE,
eroged sendoredoge[r
3 BALOJIAY
€B()JJ/NT 00Spa W//:SdN
BELER0/ PO OMHOIraNLOdII00 QOHIILAY £ IS%
MOIT exorourguq
“eMUHrogodn ouHaranLodno))
BUHOXEdJIIEH
¥ 196e(J/nT00Spa w//:Sdny o onnegodurA1od u ounadoney],, -
MOIT BYOLOUIQUq eroged serndoiedoge]r ‘diomrarog
*OMHOXEAIIEH 90MOORNdINAIC
T — L BMO0L MITHD
oPaAsEU/ P S0 onnegodurA1ad u ounadowey], 187
MOIT edoLouIQuq
erooed sendoredoge[[ ‘eMOL BIU))
ULOBh OI9HEBLIO0D
99 M 9L KeMOdhUdIAIC ov
Q¢8680JJ/NI00Spa /7 Sdny XBERI U XBLOOMIIK
MOIT BYo10UIrQUq XBIIBLOW € MOL UMIOdRUdINAIE 6t
Jmidiyorenr n minHrogodn
I BH EIrOI 0JOMOORUdLIYAIE Q¢
OUELOUQ]7, SUHBRHOTILIOU-M0d £
BOJJ/NI00SPa w//:SdN
ca96Es/ PO /S BMOL 0I0MOORUdINOIE BUELIOUD]! LE

MOI] edoLourQuq




099qe(JJ/nroospau//;sdny

OMHEMIINEE
ooxrodoy "ALdg € unidone

MOTI edxoLlourouq noxoorudidoIe uraLngadron £

U ULIM OMIOdhUdINorg

TS ,BJI0L 0I0MO9RNdINAIE
SOI] exoL0MIQHg HIOOHIMONW U 19100ed onHaIoradn(,, r4s

eroged sendoredoge[r

YT 1qeQdf/nroospaw//sdny eHILAOX]]
L] BoLOHIQH] HOMEE "BMOL 0I0MOdRUdLMAIE IS

4LOOHINON U BLOge]

R O0S P SN 4OMMHI090d11 BUHOHUI/Q0D
O[] FIoL0HIIgHY oJOHRMIreed BI BW() BHOMBE 0S

OMHOHOWMAII BH heI'BE QUHIMIO J

,godoroncad

Spee(JJ/NI00Spa I/ ;Sdny WMHOHUIIO00 WOHAIAIIreden
MOIT eMaLouIrQuq ndu exol [rud B erugedn 6v

exdogod], erooed sendoredoger

,godoronead XA9r MMHOHUI09

gGeER()JJ/NI 00Spa tI//;SdNy WOHAIIALRE0TAIr00N HdIl
MOIT edoLourguq UUHXEAIIRH KMHOXOLD erugedi 8y

exdogod],, eroged sendoredoge]r

4OMHUHI0g0d1I BUHOHUIID0D
ooH4rorIredell U QOHAIALBIOTAIOO0] | Ly

,odoronead eH suHOMXEdIIRH

SO O0Spa TSN u edoronead suHaIranLodod
10 ‘dorouead €odon o1omAIM ‘BdOL ot

MOIT edoLouIQuq

19110 HLOOWHONERE JUHBEONAIII]],,
eroged sendoredogerr




B}/ Je(JJ/NI00Spa //:SdNy

erooed sendorledoge| "OMHMHXIL

MOIT edoLourguq 50 € §0LMHIEWOd1IoIre QUHOHOWUA] | 19
1 WOMOL O UMITALRY dIfO1I
[o'(JJ/NT00Spa W//:SdN
CPLIEGH PO QOHLIHUH.IBJA] BMOL 0I0MO9RHdLIOIE 09
MOIT eMorourguq
OIrOII QOHLUHIBIA BIAL0dE 1191
erooged
. seHhodogodn sexounooodaog
00opoe()JJ/NI00Spa W//:SdN
poRs/ PoTSE / WIOL UMMOIRUAINAIE 6S
MOIT edoLouIrQuq
UITHHEOLOO] [, QWAL Ol HINBLOMAL
2 vLOQkd MOodA niaHadoedg
erooged
seHhodogod sexonnooodaog
» / W01 UUMOIhUdINIIrE
geaqe()JJ/NI 00Spa t//:SdN
e/ PO/ UI9HHEOLOO] [ ‘KMELOUOTONHUBEL 8¢
MOIT eMoLlourguq
XU U BIOL JI9HHXEJRE
‘[9rEdes oMMOoRNdINAIC,,
owalL ol eroged KeHIIrodLHOY
oL umoonudiore
. UIIHHEOLOO] [ ‘BUd1ONOTONHEES
3ZPqe(J/nroospa w;//:Sdy
cparaiy/ PoTH/SEN XU U BLIAL OI9HHOXEdARE LS
MOIT eMorourguq
‘[9rEdes OMMOORUAINAIC,, QWAL OL
o109ed HOHIIrOdLHOY X B90LOITO] |
1 OLINAE BH
£q()0B(JJ/Nr00Spa t//:Sdiy
4020/ PN MHEWX KU OUHORBHE 010 U UIINOE 96
MOII edoLourguq
QIrOLI QOHLUHIBA “OLrOLl QOHLUHIBIA
0P£oB(JI/NT00SpaW//:SANY ,SOLUHIBN XIIHHEOLOOI HIrO1I
MOIT edoLourguq I OUHORAE]],, QUHBIOTAOOU-M0d £ 55
QUILONOTONHREd
125

X4 ‘[LAHIBIN QITIHHEOLIO] |




, BUHOI'gE
OIHLUHIRJA],, QWAL Ol HINBLOMOL
0 v100Rq "M0dA niaHadoeaq

89

9G008()JJ/NI 00SPa w//-SAdNy
MOIT edoLouIQuq

L BUHOIGE
O1990LTId [, SINSL OII HINBLONOL
0 v1o0Rq "M0dA niaHadoeaq

L9

1q98(JJ/Nroospatu//-sdny
MOIT edoLouIrQuq

L BUHOI'EE
QIYHIUHIBIN U dMMOORUALINAIC,,
owal on eroged KeHIIrOdLHOY

99

BUHOI'9E QI9HLUH.IBIWN
U QIDIOORUAINOLIC,, SNOL 0L
oroged HOHIIrOdIHOY M XE0LOITO] |

$9

nnidoHe

XeMHHhOLOM XIIWOKL'dOHQOE0d
BH HUNHRLO0d1INIC, ‘unIdoHE
MOMOORUALNSIre BUHORAIIOII
19909%01)) ‘doredonarodinorg

v9

BIIHO[[ oruded] |
"MAIATHA HOHLUHIBWOdLMoIE
HOMEE “Boreded MLIM4I()

€9

39g98()JJ/NT 00Spa /- SANY
MOIT exorourguq

 Bratemarodiore [9109ed
OUHORAEM U ouHed0dUAd1IOHOY],
eroged sendoredoge]r

‘ordomonedr eH U xed10u0d1oA
XUDOOhUHXAL € Yoldleindrodiyore
OUHBEO0E9IrOLID]] "BIOL
OJIOHHEOLOOII dIroreInarodiarng

9

L JNOMOL 0 MHUHI0g0dl BH KIrOI
OJOHLUHIBW BUELOUSY QUHORAEY],,




Syl

89

ANINV I IOdILI
OI1 900Vh O9.LOdhUIrON 4190




9/ 19e(Jj/nroospat//:Ssdny BLOLOBR U YOUdI[ ] "ULOOHMXAAMO
MOIT eYoLouIrguq I Ol QUHXUAY QOHdOWOHE. 6
BOICULTE |
I I9LI9II() ‘AL QUHATRIl QOHIr0Q0d)) 8
L ALOOMOOIII HOHHOINEBH
STqpeqyJ/nroospa wy/:sdny Ol MMHXMEY WOHHAdOMOAOHgRd
MOIT eMALOUIrQuq I [ nudn erol BUHIAOMOA ouHaIdIradi(),, L
eroged sendoredoge[r
uroodoxd xuged |
I "BUHOXUEY 0JOHHAdOMOAOHgRd 9
oJoHHoHUIOWEdI 9100dox)
YP]PE(IJ/NI00Spa w//-SAny OUHIdOMO £ "OMHXKUAY
MOIT eYLoUIrguq I doHHAdOMoAOHgRd QOHUOHUIOWEA] | 5
9100d0x0
I EKeHHOHOH.IN U BEHIIOd)) "OMHIXMEN ¥
ooHyoHUIrowsdn sondowonaedoyq
BG [ PB(OJJ/NT 00SpI /- sdny QUHKUAY
MOTI BXoLouIrQuq L Q0oHUOHUIOWEdI J0HdOWOHER 2
YL yPeQyy/Nroospa i/ -sdny EUHOXUEL 0I0MOORMHBXON
MOIT eXoLouIrguq ! 9LOOHIIRLUIOHL() "BLOROILO BWOLON)) ¢
BYROL KeHAIrendoley
! "“QUHOXUEY J0MOORMHBXIJN !
190dAdd
19.L00ed 1Lo00ed
JIMHAIdLed0cedQ0 | BHHOhAEHM 010g 1/
mIdhuLIRd[] | d19HIIr0odLHOY] e3xodA ena,
digoddun LARS I a\
dMHHOdLIAIE 40d¢h 04.L)IhUI0)

IIVILA 6




98qJe(JJ/NI00Spa w//:sdny

,sunody

BIrM)) "MLO0JAdIA BIrH)) "BHOLOIT
MOTT BiaLoMIOH] Em%v:wm: QAL Ol ENHMM osmoaom .
L BAHOKIIroMd KMHAdL
Sq8JPQR/NT00SpI T//:SANY eLHOMIHU(PPE0N duHAdIdI), 0C
MOIT edoLIouIrguq
eroged sendoredogerr
9ZeJe(0)J/NI00Spa w7/’ sdnyg «BUHAAL
MOIT eXoLouIrguq BIFM))» QWAL OII he'BE QUHIMIdJ 61
B()JJ/NT00Spaw//:SdN
8Ly oW\OH mvwoao MH\H@SM KUHOAL BIrM)) 81
«19HIXAdI
8LOSBQH/ M 00SPat7:SCRY HLOOMLONK QUHALAITdAIIO» L1
MOIT edoLIouIrguq
eroged sendoredoge[r
«M1901AduA
BIM))» QWAL OII hel'ee QUHIMI ol
Nsoomawwmwwﬁwm MMMM BYA | HOMRE "MLOOJIAdIA 'Irn)) SI
99Qae()JJ/NI 00Spa w//:Sdny BHOLOI9H 9OHOMBE
MOIT eMoLouIrguq OUHOHOWMAII BH helree QMHIMJ 4
786°8()JJ/Nroospa i/ -sdny rud sunueondonk))
MOIT eM2LOUIrQuq "BHOLOI9H HOMeEe UU1dd | el
B7/9B()JJ/NI00Spai//;sdny BI(MO KRIMOIAGLOUOTOHE. ]
MOIT eMoLoUIrguq "BHOLOI9H HOxMee nodorg ¢l
Z1998(0JJ/Nroospatl//Sdny G145 6]
MOTI BXoLOuIQuq dowxog “eHoLOI9H HOMeE MI9ado] | H
oUHAdOMIA QOHIAIAILUNAALOOdIHAY] 01

uryodoxo
KedOLIA U BRHUOHU][ "BUHAIMERdQO




801090JF/nroospa//-sdny
MOIT eMoLoUIrguq

,[O1 QIO ONHREY
"“OUHNUAY J0MOOhMHBXIJA],, SNOL Ol
o100ed HOHIIrOdLHOM X B90LOITO] |

6¢C

$920903/NI 00Spa’W//-sdny
MOIT eMLoUIrguq

JALODKEL dIHOY] 19IrHd
LHOWOJA],, 9NAL Ol hel'BE QUHIIMD J

8¢

HULOOKEL dLHOYT ‘19I'MD LHOWON
‘BUHoMedd 01900 HOHHQIITddNRE

0 eIral o1orddl anoogoHdRJ
"0IroL 90IdQdl OHLOI0JQY

"UMhOL HOHIIreUdOLBIN QUOdOHIR J

LT

9 ¢aJe()JJ/Nroospay//;Sdny
MOIT edoLourguq

UIOKKL dLHOY] '19Ir MO LHOWOJA]
‘BUHoIMedd 01900 HOHHIIIddMRE

0 BIrOL 0107dQd1 OM0QgOHE. ]
‘oIral 90 ddL OHLOIII0JQY

‘IMRhOL UOHIIreUdoTeIN SUO090HE . J

9¢

d¢ cJeqyd/nIo0spa /i sdny
MOIT edoLrourguq

mieAdiodon 1 910000090
'9100d0XM0 EeXOORUNOO0N Beado] |

14

{FCFe(JJ/nroospa-u//:sdny
MOIT edoLoUIrQuq

 BUHOLOJKL
0JOHAUWI09 HOMBE U ULIIKEL
BIfU)),, SWAL OII hel'BE QUHIIIY

144

JIULYRIE | “(BWALOUD KBHhOHIO)))
ediHOI o1oHHOMITRLUgRd.I JAd)M0"
1L QUHXMUA]T,, BUITHIda(pHON-3M0d £

15

7 0FeQ)d/0r00spa T/ :sdny
MOIT edoLourguq

EUHOI'eIl
0JOHIT0QO9) OUHIAOMO £ "BUHOLOIKL
0JOHdUIO09 HOMBE U MLOINKEL BITN))

(44




37 TqQ3/NT00Spa W/ SdnY

«nnIdoHe BUHOHRdX0D BHOMEBE

MOIT eMoLouIrguq ouHIRAe» vLoged sendoredoge]r 0¥
OMHUHBXOW
g nnidoHe BMHOHRAX00 HOMBE 6¢
Z£2090JJ/0r 00Spa w//-Sdny nn.IdoHE HOMOORMLOHMY
MOIT eXoLouIrQuq 0 eWodo9 ], ‘BU.IdOHE KBXOORULOHNY] 8¢
EUIdOHE BRHIIrBUITHOLO] |
‘9100ed U unIdoHE 9€K9)) Lt
«u1oouxdogon ponqarerHosndor on
errol HMHMXUEY woHdomwonged nduo
sUHOAL 19110 19009ed ouHAIATAdIO)» ot
eroged sendoiedogeyr
SqP0q0JJ/Nro0Spa t//-SAny EUHOdL 191rM0 ¥ M100IAd1A
MOTI BXoLouIrQuq I9IAO ‘ULOIKEL [9ITUD BLOORJ 5¢
YBEOGOU/ L 00Spat//-SNY 9LOOHINON U BLO9Rd KRXOOhUHEXIN €
MOIT edoLIourguq
LUHXAL U orodudu € omHo¥ UM
QOHAHULNEBJ,, BUITHIdO(PHON-10d £ £t
39609033/ 00Spa w//:SAny , BOAIAIINY BUHOHBAX0D
MOTI BXoLouIrQuq HOMBE,, QWAL Ol helree QMHIMIJ ct
OMELONoTONHNBEL
€]/ 0q0JJ/NT00Spa w//:SdNy 00IAd1AoH 1 201Ad1 £
MOIT eXoLourguq "BO9IALINY BUHOHRAX0D HOMBE It
I9IMUD J9UALN]] “BIOL J9IALINE]
ST T IO ONELIONOTONNEEq
"QUHOXUEY JOMIORMHBXIA, 0€

MOIT edoLourguq

owax ou eroged KeHIrodIHOY




eAde onHMKERd10
u ouHoHedroodoe MAdg

0S

L JAHIT08 QMMOOhUINOUD))
"oIroL WorrdQdl 4 [9HIr0d
QIDIOORUHEXIA],, BUITHOdOPHOM-M0d £

6v

9F1CqQH/nr00spawy//:sdny
MOIT edoLIouIrguq

I9HITOd SI9HRhOdOIION
n DHAEAHHOHHOQ: "HIF0Od XUMOOhHMHBXON
BALOHU04)) "'TTIHIIOF QUAIIhMHBXI[A

87

€6 190J3/n100Spatl//-sdny
MOIT edoLIouIrguq

«eeAd1 [ooen

10 ‘UIUH M OJOHHOIILIOI ‘eeAdI
UUHEBOII'0N BrOMdOI HLOOWHONEREQH
exdogod]» eroged sendoredoger

Ly

J9B [ q(JJ/NI00Spatu//-Sdny
MOIT eMoLourguq

«BMUHLEBW OJOHHMXAJI HUHEQIIrON
eroudall U 1910108k QUHIIIALIO»
eroged sendoredoge|r

9%

XEMHEBOQIIOM XMNOOhHHBXON
ndu nnidone onnomedgady|

9%

€610/ 00ospa /i sdpy
MOIT edoLIouIrguq

«eeAdI 19008 U I9HIXAdI
HLOOMLOX 10 UMHEQALON Brondon
9LOONHOUERE) OUHBLIONAIOIU-M0d £

144

IDIMHLEEW
HUIIHHIKAI 1 UUMOOhULEWOLBIN

1974

0J0TQq0J3/nr00spa i/ -sdny
MOIT edoLourguq

OHBHOE£dJ
"KUHBQOLION OI9HHOIKAHIIY
"KUHBQILIOM OUIIOIEXALRE

(44

8S8 10/ 00spa w//:sdny
MOIT edoLourguq

minrondoryedex
019 M QUHOXUEAY QOHIIQLBOIr0Y

Iy




I9HI'09 HOHLUHIEWOdIMAIrE
I9HULY ¥ I9L0LOBh
QUHALATAAIIO BH heI'BE QUHIIID

09

3937 q (/NI 00Spa w//:Sdny
MOIT eXoLoUIrQuq

,BHO(AIrOL OJOHAITMQOW O19ITIONOL
0 HIf09 XIIHIMHIBWOdIMOI€ 81010890
OUHORAE]],, QUHRLIOTAIIOU-M0d £

6S

99J7q(JJ/nr00spawy//:sdny
MOIT edoLrourguq

,MEEED 090100 I HIr0d
XI9HIUHIEWOdINOIr€ QUHRIOEIIrOLIO]]
"HI'09 XI9HLUHIBWOJLIMOIr€

e[, BUTHIdO(HOM-M0d £

8¢

HIT0g XI9IHIUHIBWOJIMOIrE BALONOE))

LS

3qezqQFJ/nroospaty//Sdny
MOIT eMoLourguq

I9HIr0d JIYHLIUHIBWOd AL C
*dIr0Ll QOHLUHIBWOdLYAIC

9¢

L JGHIrOg U BMHBQOLrOM QUMOOhUHEXJN
"KUHOHRdX00 I9HOMRE,
owax ou e1oged KeHIrodIHOY

99

0$TqQJJ/nr00spa t//-sdny
MOIT exoLouIrouq

JJGHIC0E ¥ BUHBQQIrON OUMOORMHEBXIJA
"BMHOHRAX00 I9HOMEE,, QWAL Ol
o100ed HOHIIrOdLHOM X B90LOITO] |

143

BICZq0JJ/NI00Spa /- sdny
MOIT eXoLouIrguq

LUHXAL ¥ drodudn g xAgcedpuu
n MAgeediar £, sutHodaHON-10d £

€S

OHBHOEAd UMMOORULIANY
"BHOL BLOOIE U BIAEE 9L00MWOd |

[4S

,19101oBh
10 BMAEE 19000198 ULOOWUOHUERE
OUHOYOIIQRH,, QUHBEOTAIOOU-M0d £

IS




B P03/ 00SPa W//SaNY

O] BYLOHIEgH] XeEHUL € HUHOKedQOEH dMHI0ALOO] | 69
oﬁmnewwmﬁwvﬂpw\m\ MMMM I9EHUL BITUD BBMOORMLII() ‘IEHH][ {9
L, IEBED
EBHHOMOLrOSOMHLIIO ‘190901989
:BUHXEBdLO 0IOHHOJLAHE L9
OJOHIfOLl OUHBHOEIIOLID],,
sUIHIda(pHOM-M0d £
4y OINIALD
-XAre0d,, onrHed.I BH EUHOYRII BILIA
10 BRAI 010901390 BMHOLWOLdII 99
BILIA ULOOWHOUERE QUHBEOTILII],,
eroged sendoiedogeyr
Xero901990 XUMIOhHULIIO
360¢qQJ/nroospa w//;sdny 4 suHO¥ed10 0JoHHOdLAHE
MOTI BeYoLouIrguq OJOHIOII QUHEBIOEGIOLID]] "BLIED i
ouHXed10 99OHHOLAHE QOHIrO]|
838 JJ/Nr00Spa /- SANY 8190 BUHOLWOIdI
MOTI BloLouIrguq HOMEE "BLO9D QUHAIWOLA] | V9
T O T BLOgO BUHOXRALO BHOMEBE
L - OUMHOHOWUAII BH hBI'RE QUHAIIDJ €9
ereddog “eLogd kuHOXKRdLO HOMEBE
. _ I9HA][ ¥ BIHIO))
859 mn_awH\N HMAM_MMM\A\MMMM EUHOWIRE 81090 ouHoHedIoodmoed 79
QOHUOHUIIOWEA] [ "BLIED UMUHROLI]
. - BLOED BALOHOED
OPTEQQ/r 00SPaTTLy/:SG JI94OHI0g "B1ogd 9100dox)) 19

MOIT edoLourguq

21080 erodudu seHIMHIEWOAINOIC




edoq

BNOIE qIroOJA "edoq MIBIrALOO]] 8L
QBT [J(JJ/Nr00Spa w//:SANY BINOLR 9I[OTON
MOIT edoLourguq seHderonern u erdoddocod ML LL
Jsummredpur u sunHododdorHn
‘BUOdoLIONY :B1o9D BALONOED 9/
Q19goHIr0g,, WAMHLYedI-3M0d £
Jadrarud
g e eI v 21949012811 £9doh UMHAOIIIQBH XU
L — ndo g01oWradir vrodll o1uiEudiood u SL
dixomo g e1ogo 010109 o1MHIMNKOIERd
om 191111(),, eroged sendoredoge[r
AL )
91J00(1}/NT 00Spa w//:Sdny EUOdonon]7 "9010411 XI9HIIed IO
MOTI BMoLOuIrQuq OUHOXOIr) "BHOLOI9H 14111 vL
*d1MomIo g BLIED 0100 QUHIKOLER]
,QnHade 9a1nHedX00 MBY ‘BUHAdE
9LX0(Y7,, BUIHIdopHOM-M0d tL
$89%90J/NT00Spa w//:sdny onHadg
MOTI BXoLouIQuq "BINOLOMD KBMOORMLIIO B €BIl | L
3/®()0(JJ/NI 00Spa //:sdny Jadooundu srqgoeHuIr
MOIT eXoLourguq OMOORHULII(),, BUITHIdo(HON-M0d £ 1L
JaeHurr pomoredngod
90279033/NT00Spa /7 sdny 19I(10 MOMOJRULIIO U BUHEOLOORd oL

MOIT edoLIouIrguq

O0JOHIANO( onHaIATdI(),,
eroged sendoredogerr




BUE1OUQ]] ‘eMUL1dIdoHE

seHdorK,, BUIHIda(HOM-M0d 16
889 19(0FJ/nroospatu//:sdny regde M BIHINO)) nuidoHe IMHUHhOLO]
MOH BIOLOMIIQUY *doI'E BMHOIAY U BSOLHUD HUIEd J 06
 anmiead
o19HdOY K, SWOL OI hBI'BE OUHOMId 68
©/P10(JJ/NT 00SpaW//:Sdny nnIdoHE U 19008 9€K4))
MOIT eMRLOUIrQuq ‘dors x1I9HWOLR UeKdd BUIdOHC 88
. S Ir901h 01090908
85210/ EHMo%M HM\ / M M u ologorsdes BMHOHRAX0D L8
BYOLOUIQU
A0 ond 19HONMERE ‘HUInIead J19HdOTK
. S JUHXAL ‘“OHUITUION ‘Qrodudn
oTIT0H/ EH.No%o WA € BUHORAL'EU QI9HEULNBOUIR ], 98
BYOLOUIIQU
A0 ond BUITHIAO(pHOM-M0d £
errenoedArron rouday| S8
85 qT0(JJ/NT 00Spa W//:SdNy  suHomedaodn olgHaMLIIEONY R,
MOIT eYoLoUIrguq :OWAL OII hBY'RE QUHIMIDJ v8
yTeTo033/Nroospaw//sdnyg I9UO0LOS]
MOTI BXoLouIQuq ‘suHaImedgodi slgHanIIROUT R 8
98] T0()JJ/NI 00Spa t//:SANY qIrOYON KBHHOINAL]
MOIT eXoLouIrguq ‘ed’'s OJOHWOLR 9MHA0dL)) a8
. . s
CLOTOQH/TT 0033 /50N 9rud 99 U 94100HIUINROUI'R 18
MOIT eXoLouIrguq
0SS To0H/nroospat//:sdny JBUHEN0AI0M 90d1om0
MOIT eMoLoUIrguq QUHOYOIrQeH,, WAMHLYed-10d £ 08
. S 19dIyo110
OYY12033/NTOOSPS /7SN QILBRUOHU][ '19LHRE) ‘WONWOLR 6L

MOIT edoLourguq

BLOFO QMHOIIOLION U QUHBMOALI]]




7S979(033/nroospa //:sdny

 BUHOL'EK 91980194,

O] ExeonIIgng KodAx on 19roged orandoredoger 86
"OUHOMIQO0QO ‘OQUHIdOLE0] |
IR [ TUIHEIE JogoHeroKodidore 71, SWAL o1l
O] EXOLOHIQH] heI'ee XITHHOELOOhE) U XI9HLOhORd L6
QUHOMIdJ "OMHAIMIQ0QO0 ‘OMHAdOL™O] |
JUrroreIndr
TCBTO03]/NT00Spa Tt/ SANY X19901IL 713, QWAL Ol
MOIT exoLouIrguq hEI'RE XITHHOELOOhE) U XI9HLOhORd 26
OMHOIIDJ "OMHIMQO0Q0 ‘OUHAJOLEO] |
ST ,19000110d11 J19901IId ], QWAL Ol
JOI] eYoLouIrgUq heI’ee XIFHHOELOOhE) U XI9HLOhORd S6
OUHOMId{ "OMHAMQ0QO ‘OMHAd0180] |
¥ 7a0]] ATo0Spa TSN LIrOL oHdLONoTONHeEY,,
O] ExoonIgng KodAx ou 9roged srandoredoger 6
"QUHOMIQO0Q0 ‘OQMHIdOLE0] |
 BUHOI'EK Q1990.LHRE )
‘I9HIF09 QIHIUHIBWOdLIAIC
"0l QOHLUHIBWOdLYAIC,, t6
owaL ol eroged KeHIIrodLHOY
L BUHOI'EE Q1990.LHRE )]
3¢ O0J]/NT00Spa /7 SANY ‘I9HIF09 QIHLUHIBWOdLIAIC 26

MOIT eMoLourguq

"QIfOLl QOHLUHIBWOALYAIIEC,, WAL Ol
oroged HOHIIrOdLHON M BXE0LOITO] |

JJanenHe1do sramx
BH HMHOBAL'EW XI9HAHLIYeOoUTRd




LT

01

HNINVdI0dI
OII 400Vh O9.LOThUIrON FAITI90

Jexnend sendors

I U ERHOLHEA)],, QWAL OLl HNBLOMIL 701
0 BLOOBJ "OMHOMIQOQO ‘OMHAJOLE0] |
3(JJ/Nroospaw//:sd WEHHOIEE
rr0e0/ pose I 9I1990194)),, QWAL OLl HINBLOMIL 101
MOIT edoLIouIrguq
0 BLOQEBJ "OUHOIIQ0QO ‘OQUHIJOL40]]
4 J9HIr0d
975(JJ/NIro0Spa /S
8 poTSEI I U BUHBQIILIO)],, QWAL OLl HWBLOMIL 001
MOIT edoLourguq
0 B1LOQEBJ "OMHIIIQ0QO ‘OQUHIAO140]]
1 JOIUHEXIW g BUHOHRAX00
14 o) NI 00Spa i/ /:S
PO poHEE I ITHOMBE,, QWAL OLl HINBLONAOL 66

MOIT edoLourguq

0 BLOOBJ "OMHAIMQ0QO ‘OMHAdOLEO]]







HHPOBEPAEMBIE ITPEAMETHBIE PE3YJ/IBTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJBHOM MPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUAA

7 KIIACC

Kon
NpPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJIbHON NPOrPaMMbl OCHOBHOIO 00111ero 00pa3oBaHusi

1.1

1.2

1.3

1.4

HCIOJIB30BAaTh U3YYCHHBIC ITIOHATUA

pas3jindaTthb SABJICHUSA IO OIMCAHHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX TaHHOC (1)I/ISI/I‘IeCKOC SABJICHUEC

paciio3HaBaTb IPOABJICHHUC H3YUYCHHBIX (1)I/ISI/I‘~ICCKI/IX SIBIICHHII B
OKpYyXXarouem MUpe, B TOM 4UCIIC (bI/I?)I/I‘IeCKI/Ie SIBJICHUS B IIPUPOIL,
IIpU 5TOM NICPEBOANUTDH MPAKTUYCCKYIO 3a/1a4y B yqe6Hy10, BBIACIIATD

CYIIECTBEHHBIE CBOICTBA (MPU3HAKH) (HPU3NUECCKHX SIBICHHHA

OINUCHIBaTh M3YYEHHBIC CBOMCTBA Tel M (U3NYECKUE SIBJICHUS,
UCHOJNB3YS (PU3MYECKHE BEJIWYMHBI, IPU ONUCAHUM HPAaBUIBHO
TPakToBaTh (PU3MUYECKUH CMBICI HCIONb3YeMbIX BEIHYUH, UX
00O3HAYeHHUs M €OUHMULBI (U3UYECKUX BEIUYMH, HAXOIUTh
(GopMyIibl, CBS3bIBAIOIIME JAHHYIO (U3NYECKYI0 BEIWYUHY C
JIPYTUMHU BEeIMYMHAMH, CTPOUTH TpaduKU U3YUYEHHBIX 3aBUCUMOCTEN

(I)I/I3I/I‘-IeCKI/IX BCJINYHMH

1.5

XapaKTCPU30BaTh CBOICTBa TCII, (1)I/IBI/II-IGCKI/I€ SABJICHUA U IMPOLCCCHI,
HCIIOJIB3YsA H3YYCHHBLIC 3aKOHBI, IIpH J3TOM JdaBaTb CJIOBECHYIO
(bOpMyJ'II/IpOBKy 3aKOHa M 3alIucbhiBaTb €10 MaTrcMaTH4YCCKOC

BBIPAKECHUE

1.6

OOBSICHATH (PU3MUECKHE SBJICHUS, TPOLECCHl U CBOICTBA TEJ, B TOM
qucie U B KOHTEKCTE€ CUTyallud HpPaKTHKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIABIATh MPUYUHHO-CIEJICTBEHHbBIE CBS3M, CTPOUTH
oObsicHeHHe M3 1 — 2 JOrMYecKMX MIaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOWMCTBA (PM3MUECKUX SBICHUH, (PU3NYECKHX 3aKOHA

HJIN 3aKOHOMEPHOCTHU




1.7

pemarh pacyéTHbIe 3a/1auu B 1 — 2 ACHCTBUS, UCTIONB3Yys 3aKOHBI U
dbopMynbl, cBs3bIBatonIMe (U3NYECKUE BEIMYMHBI: Ha OCHOBE
aHanu3a yCJIOBHUS  3aJayd  3alMChIBaTh  KpPAaTKOE  YCIIOBHE,
MOJICTABJIATh (U3NYCCKUE BEIMYUHBI B (DOPMYJIBI UM TIPOBOJUTH
pacuéThl, HAXOJWUTH CIPABOYHBIE JAaHHBIE, HEOOXOAUMBIC [T
peleHuss  3ajxady, OLCHUBATh  PEAIMCTUYHOCTh  IOJYYEHHOU

(U3HYECKON BETUIMHBI

1.8

1.9

pacrio3HaBaTh MpoOJIeMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIU
(¢u3NYECKUX METOAOB, B ONHMCAHWU HCCIEJOBAHMS BBIICIATH
poBepseMOe  MpeirojiokeHue  (TMMmoTesy),  paziauyaTb U
MHTEPIPETHUPOBATH IOJYYEHHBIH pe3y/lbTaT, HaXOAUTh OLIMOKH B

XOJ¢€ OIIbITa, A€JaTh BBIBOABI 11O €ro pe3yjibTaTaM

MPOBOANTH OTBITHI MO HAONIOACHUI0 (DU3MYECKUX SBICHUU WIH
(¢bu3MYeCKuX  CBOMCTB  Tel:  (GOPMYIHPOBATH  IPOBEPSEMBIE
MPENIONIOKEeHNs, COOMpaTh YCTAaHOBKY U3  MPENJIOKEHHOTO

000pyZ0BaHUsl, 3aMMCHIBATh XOJI OBITA U (HOPMYTHPOBATH BBIBOIBI

1.10

BBITIOJIHAT MPSIMBIE U3MEPEHHUS C UCIIOJIB30BAHUEM aHAJIOTOBBIX M
U POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS MPUOOPOB € YUETOM

3aJJaHHON a0COIIOTHON MOTPEIIHOCTH U3MEPEHHM

IPOBOJIUTH HCCIIEOBAaHME 3aBUCUMOCTH OAHOM  (usnyeckoit
BEJIMYMHBI OT JPYrod C HCIOJIb30BAaHUEM IMPSMBIX H3MEpPEHUI],
y4acTBOBaTh B IJIAHUPOBAHUM Y4€OHOTO HCCIIEOBaHMs, cOOMpaTh
YCTAHOBKY U BBINOJHATH H3MEPEHUs, Cleays NpeAsIoKEeHHOMY
Iany, (UKCUPOBATh PpE3yJbTaThl MOJYYCHHOM 3aBHCHUMOCTH
(Gu3NYECKUX BEJIIMYMH B BHUJE MPENIOKEHHBIX TaOIHIl U IpadUKOB,

ACJIaTb BbIBOJbI ITO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

1.13

1.14

IMPOBOANUTE KOCBCHHEBIC HM3MCPCHUA (bI/I?:I/I'—IeCKI/IX BCJIIMYNH, CJICOAYys
npennoxceHHoﬁ HHCTPYKIHUU: IIpu  BBIIIOJIHCHHUHA I/ISMepeHI/Iﬁ
COGI/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYHCIIATHL 3HAYCHUC

HMCKOMOW BEJTMYUHBI

coOMOaTh TMpaBWja TEXHUKH O€30MacHOCTH TpU paboTe ¢
71ab0paTOPHBIM 000PYI0BaHHEM

YKa3blBaTh MPHUHIUIBI JCHCTBUS TPUOOPOB M  TEXHHUYECKHX

YCTPOMCTB, XapaKTepU30BaTh MPUHIUIBI JCHCTBUS H3yYCHHBIX

HpI/I60pOB n TCXHUYCCKUX YCTpOﬁCTB C IIOMOIINBIO HX OIIMCAaHU,



UCIONB3Ysl 3HAHHWA O CBOMCTBaX (DU3MUYECKUX SBICHUH U

HCO6XO,I[I/IMI)IC (bI/IBI/I‘ICCKI/IC 3daKOHBI 1 3aKOHOMCPHOCTHU

1.15

NPUBOANUTH TIPUMEPHl (HAXOAWTh WHPOPMAIMIO O TIpUMepax)
NPaKTHYECKOTO  HUCIONB30BaHUS  (U3MYECKMX  3HAHUH B
MOBCEHEBHOM KM3HM i oOecrieueHHst OE30MaCHOCTH MpHU
oOpamieHnu ¢ TpuOOpaMH ¥ TEXHUYECKHMMH YCTPOMCTBaMH,
COXpPaHEHHs 3/I0pOBbS W COOJIOACHUS HOPM 3KOJOTMYECKOTrO

MOBEJICHUS B OKPYXKAIOUIEN cpeae

1.16

OCYILIECTBIATH OTOOp UCTOYHUKOB HH(OpMAIHK B ceTH MHTepHeT B
COOTBETCTBUM C 3aJaHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMCIOIINXCSA 3HAHUN M MyTEM CPaBHEHUS PA3JTMYHBIX MUCTOYHUKOB
BBIICTISITH MHPOPMAIINIO, KOTOpast SBISETCS NPOTHBOPEUYUBON WU

MOJKET OBITh HEIOCTOBEPHOU

1.17

UCII0JIb30BaTh npu BBITNIOJTHEHUH y4eOHBIX 3aJaHuM
HAYYHOTIONYJISIPHYIO  JIUTEPATypy  (U3UYECKOrOo  COJIepiKaHus,
CIpaBOYHbIE MaTepuaibl, pecypchl cetu IHTepHer, Biaaerh
npuéMaMu KOHCIIEKTUPOBaHUs TEKCTa, npeoOpa3oBaHUs

nH(OpPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

Co3/71aBaTh COOCTBEHHBIE KPATKHE MMCHMEHHBIE U YCTHBIE COOOIICHHS
HAa OCHOBe 2 — 3 HCTOYHUKOB uH(popManuu (GU3NIECKOro
COJIEpKaHUsl, B TOM YHCIIe MyOJUYHO JeNlaTh KPaTKUe COOOIICHHS O
pe3ynbpTaTax MPOEKTOB WM YYEOHBIX HCCIICIOBAHUM, MPU ITOM
IPaMOTHO HCIOJIb30BaTh M3YYEHHBIM MOHATHIHBINA ammapar Kypca

(bu3uKH, COMPOBOXK/IATH BHICTYINICHHE IIPE3eHTAeH

1.19

MPU  BBIIIOJIHCHHH  y4EOHBIX TPOCKTOB M HMCCIEIOBAaHUN
pacnpenensatb OOS3aHHOCTHM B Tpylmne B COOTBETCTBHH C
MOCTABJICHHBEIMH 3aJadyaMHy, CJIECIUTh 3a BBIIOJIHCHUEM ILIaHAa
JNEWCTBUI, aJeKBaTHO OIEHMBAThL COOCTBEHHBIM BKJIaJ B
JIESITEILHOCTD TPYIIIIHI, BBICTpanBaTh KOMMYHHUKATHBHOE

B3aUMO/ICVCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIINAX

8 KUIACC



Kon
MpOBEPSIEMOr0
pe3yJjbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbLTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOTO 00111ero 00pa3oBaHus

1.1

HCIIOJIB30BAaTh IIOHATHA

1.2

pas3indaTth SABJICHUA 110 OIIMCAHHUIO UX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIMIUX NAHHOC (I)I/I3I/I‘{CCKOC SIBJICHUC

1.3

pacrio3HaBaTh IMPOSIBICHHE H3YYEHHBIX (PU3MUECKUX SIBICHUH B
OKpY>KarollleM MHUpE, B TOM 4uciIe (PU3HMUECKUE SBICHUS B IPUPOJIE,
IIPU 3TOM IEPEBOJUTH NMPAKTUUYECKYIO 33]a4y B YUeOHYIO, BBIJICIATh

CYIIECTBCHHBIE CBOMCTBA (TIPU3HAKY) (PU3UIECKUX SBICHHIMA

1.4

OINMCHIBaTh M3YYEHHBIE CBOMCTBA Tel M (DU3NYECKUE SIBJICHUS,
UCTIONB3Yysl (U3WYECKHE BEIMYWHBI, TPU OIWCAHUU IPABHIHHO
TpakToBaThb  (DU3MYECKUH  CMBICI  HCIOJB3YEMBIX  BEJIMYHH,
00O3HaYeHUs M €OUHMULBI (U3UYECKUX BEIUYMH, HAXOIUTh
(bopMynbl, CBA3BIBAIOIIME MJAaHHYIO (DU3HUYECKYI0 BEIHYHHY C
JOPYTUMU BEIMYMHAMH, CTPOUTH TpaduKU U3YUYEHHBIX 3aBUCUMOCTEN

(I)I/ISI/I"ICCKI/IX BCJINYMH

1.5

XapaKkTepu30BaTh CBOMCTBA Teld, (PU3UUECKUE SIBJICHUS U MPOIIECCHI,
WCIIOJIb3Ysl HM3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H 3allUChIBaTh €r0 MaTEeMaTHYECKOE

BbIPAXXCHUC

1.6

OOBACHATH (PU3MIECKUE TTPOIIECCH U CBOMCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE CHUTyallMil MpakTUKO-OPHUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITH IPUYMHHO-CIIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHHUE U3
I — 2 mOrMYecKux MmaroB ¢ MOMOUIb0 | — 2 M3y4eHHBIX CBOMCTBA

(bl/ISI/I‘{eCKI/IX HBHGHI/Iﬁ, (l)I/I3I/I‘{€CKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemarh pacy€THbIE 3a/1a4d B 2 — 3 IEUCTBUS, UCIIOIb3Ys 3aKOHbBI U
dbopMynbl, cBs3bIBatoie (U3NYECKUE BEIMYMHBI: Ha OCHOBE
aHaju3a yCJIOBUS 3aJ1a4M 3allMChIBaTh KPATKOE YCJIOBHUE, BBISBIATH
HEJOCTaTOK JAaHHBIX IS PEUIeHUs 3a7add, BHIOMpATh 3aKOHBI U
dbopMyIbl, HEOOXOaUMBIE JIJIsl €€ pelleHHs], TPOBOIUTh PacUEThl U
CpPaBHHMBAaTh TONyYEHHOE 3HadeHHWE (U3MUECKON BEITUYHHBI C

HU3BE€CTHBIMU JaHHBIMU

1.8

paciio3HaBaThb HpO6J’IeMH, KOTOPBIC MOXXHO PCIIXUTH IIPH ITOMOIIU

(bI/I3I/I‘-I€CKI/IX MCTOHOB, HCIIOJIB3Yysd ONHCAHUC HUCCIICAOBAHUA,



BBIACIIATD IMIPOBEPACMOC MPCANIOJIOKCHUC, OLICHUBATL MPABUJIIBHOCTD

ImopsAaKa MpOBEACHUA UCCIICA0BaHNsA, 1€J1aTh BbIBObI

1.9

1.10

MPOBOAMTH OMBITHI MO HAOMIONECHUI0 (DU3MYECKUX SBICHUN WIH
¢buznueckux  CBOHCTB  Tel:  (OPMyIHMpOBAaTH  IPOBEpsieMbIe
NPEINONI0KEeHUs,, COOMpaTh YCTAHOBKY M3  MPEIOKEHHOTO

000py10BaHUSl, ONUCHIBATH X0 OIbITa U (POPMYIHUPOBATH BHIBOIbI

BBITIOJIHATD MPSMbIE U3MEPEHHS C HCHOJIb30BAHHEM aHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (PU3WUYECKMX BEJIMYMH, CpPaBHUBATH
pe3ynbTaThl HM3MEPEHHH ¢ Yy4€TOM 3aJlaHHOW  aOCOJIIOTHOMU

MOrPEIIHOCTH

1.12

MPOBOAWTH HCCIENOBAaHUE 3aBUCUMOCTH OJHOM  (U3NYECKOU
BEJIMYMHBI OT JIPYrOM C MCHOJIb30BAHUEM NPSAMBIX H3MEPEHHI:
IUTAaHUPOBATh HCCIIEZIOBAHKE, COOMpaATh YCTAaHOBKY U BBIMOJIHATH
U3MEpEeHHs, CcJenys MpEeANoKeHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOTYYCHHON 3aBUCIMOCTH B BUC TaOIUI] U TPaduKOB,

ACJIaTh BBIBOJBLI 11O pE3YyJIbTaTaM UCCICIOBaHUA

MPOBOAWTH  KOCBEHHBIE HM3MEpPEHHUS  (U3MUECKUX  BEITUYHH:
IUIAHUPOBaTh ~ HM3MEpPEHHs,  coOMparh  HKCHEPUMEHTAIbHYIO
YCTaHOBKY, Cleaysl MpEeIIOKEHHON HWHCTPYKLIHMH, W BBIYHUCIATH

3HAa4YCHHUC BCIIMYHHBI

1.13

coOmoaTh MpaBuia TEXHUKM Oe30macHOCTH mpu pabore ¢

1abopaToOpHBIM 000PYIOBAaHHEM

1.14

1.15

XapaKkTepu30BaTh MPUHIUIBI JACHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPONM HAa MX OIHUCAHUSA, HUCIOIb3YS
3HaHUS O CBOMCTBaX (U3MYECKUX SBICHUH U HEOOXOJAUMBIC

¢buznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaThb MPOCTLIC TCXHUYCCKUC yCTpOfICTBa 1 U3MCPUTCIIbHBIC
HpI/I60pH 10 CXEMaM U CXCMATUYHBIM PUCYHKAM, COCTABIIATL CXCMbI
QJICKTPHUICCKUX LIGHGIZ C MOCJICAOBATCIBHBIM W HapaJlJICIbHBIM
COCAUHCHHUEM DJBJICMCHTOB, pasjindasd YCJIOBHBLIC 0003HaYCHHUS

QJICMCHTOB 3JICKTPUYCCKHX ueneﬁ

1.16

MPUBOJIUTH TPUMEPHl (HAXOIUTh HMHGPOpPMAIMIO O MpHUMepax)
INPAaKTUYECKOI0  MCIONB30BaHMs  (DU3MYECKMX  3HAHMUH B
MOBCEHEBHOM KHM3HM s oOecrieueHHst O€30MAaCHOCTH TpHU

oOpamieHMM ¢ TpUOOpaMU U TEXHUYECKUMH YCTPOMCTBAMH,




COXpaHCHUA 30pOBbA H CO6J'IIOI[GHI/I$I HOPM D3KOJOIrM4CCKOro

MTOBEJICHUS B OKPYKAIOIICH cpesie

1.17

1.18

1.19

OCYIIECTBJIATh MOUCK HMH(OpManuu (U3NUECKOTO COACpKAHUS B
cetu IHTEpHET, HA OCHOBE UMEIOLMXCS 3HAHUN U ITYTEM CPaBHEHHUS
JIOTIOJTHUTEBHBIX WCTOYHHKOB BBIICTATh WH(MOPMAIUIO, KOTOpPAs

SIBJIIETCS IPOTUBOPEUUBON MIIM MOKET OBITh HEIOCTOBEPHOMI

UCIIOJIb30BaTh IPU BBINOJIHEHMHM Y4EeOHBIX 3aJaHUil Hay4dHO-
MOMYJISIPHYIO JIUTEPATypy (DU3MUECKOro COAepKaHUs, CIpaBOYHbIE
MaTepuainsl, pecypcbl ceT VHTepHeT;, BiageTh NpUEMaMU
KOHCIIEKTUPOBAHUs TEKCTa, TpeoOpa3oBaHus HH(GOPMALIUU U3 OTHON

3HAKOBOM CHUCTEMBI B IPYTYIO

CO3/1aBaTb  COOCTBEHHbIE IHMCbMEHHbIE M KpaTKHE YCTHbIE
coobmieHus, 06o0mas MHGOPMAIUIO U3 HECKOJbKHX HCTOYHHKOB
(bU3MYeCKOro cojepKaHus, B TOM YHUCIE IyOJUYHO MPEACTABIATH
pe3yJbTaThl IPOEKTHOM WIIN HCCIIEA0BATENbCKON AEATEIbHOCTH, IIPU
5TOM TPaMOTHO HCIIOJIb30BAaTh HM3yYEHHBIN NOHATHHHBIA armapar

Kypca (1)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHHeI>’I

1.20

9 KJIACC

Kon
MpOBePsSIEMOro
pe3yJbTara

1.1

IIPY BBITIOJTHEHUH YY€OHBIX MPOEKTOB M MCCIEIOBAHUN (PU3NIECKUX
IIPOLIECCOB PACHPENEIIATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUH C
IIOCTABJIEHHBIMU 33Ja4aMy, CJIEIUTh 3a BBIIOJHEHUEM IUIAHA
NEUCTBUA M KOPPEKTUpPOBATb €ro, aJAcKBAaTHO  OLICHUBATh
COOCTBEHHBIH BKJaJ B JESITEIbHOCTb TIPYIIbI, BBICTPAUBaTh
KOMMYHHUKaTUBHOE  B3aHMOJEHCTBHE, TPOSIBIAS ~ TOTOBHOCTH

pa3pemath KOHQIUKTHI

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOTI'0 0011Iero 00pa3oBaHUA

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUA

1.2

1.3

pasinyaTh SBJICHUSA 110 OIMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA
OCHOBE OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (pU3HYECcKOe sIBICHUE
pacro3HaBaTh TNPOSIBICHHE H3YYCHHBIX (PU3MUYECKUX SBICHHHA B

OKpY’KaloIlleM MUpPE, B TOM 4HCIie PU3NUECKUE SBICHUS B MPUPOJE,




IIPU 3TOM NEPEBOIUTH IPAKTUUECKYIO 3a/1a4y B yU€OHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (MPU3HAKHN) (PU3NUECKUX SBICHUM

1.4

1.5

ONUCHIBAaTh M3Y4YCHHBIE CBOMCTBA Tel W (U3NYECKUE SIBICHUA,
UCHONb3ys (PU3MYECKHE BEJIMYUHBI, IPU OINUCAHUU IPABUIBHO
TPaKTOBaThb  (U3NYECKUH CMBICT  HUCIOJNb3YEMBIX  BEIUYHH,
0003HAaUYEeHHUS U EOUHMIBI (PU3UYECKUX BEJIIMYMH, HAXOAUTh
GbopMynbl, CBA3BIBAIOIIME JAHHYIO (DU3MUYECKYI0 BEIHYHHY C
APYTUMH BETMYMHAMH, CTPOUTH IpauKN U3yUECHHBIX 3aBUCUMOCTEMH

(UBUYECKUX BEITUYUH

XapaKTCPU30BaTh CBOICTBa TCII, (1)I/ISI/II-IGCKI/Ie SAIBJICHUA U IMPOLICCCHI,
HCIIOJIB3YSA H3YYCHHBLIC 3aKOHBI, IIPpH 3TOM JdaBaTb CJIOBCCHYIO
(bOpMy.]'IPIpOBKy 3dKOHa M 3alluCbIBAaThb €ro MaTrcMaTHU4YCCKOC

BBIPAKECHUE

1.6

O0O0BSCHATH (PU3UYECKHUE TTPOILIECCH U CBOMCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE CHUTyallil MPaKTUKO-OPHUEHTHUPOBAHHOIO XapakTepa:
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3M, CTPOUTH OOBSICHEHUE U3
2 — 3 JOrMYecKux IIaroB ¢ MOMOUIbI0 2 — 3 M3y4YEHHBIX CBOICTBA

¢bu3nUecKux SBICHUN, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemate pacuéTHble 3a/1a4ydl (Omuparollyecs Ha cuctemMy u3 2 — 3
YPaBHEHMI), HCIHOIb3Ysl 3aKOHbl W (OPMYIbI, CBSA3bIBAIOILNE
(bH3PI‘{€CKI/Ie BCJIMYMHBI: Ha OCHOBC aHaji3a YCIOBUA 3adadyu
3alMUCbIBaTh KPATKOC YCJIOBUC, BBIABJIATH HCAOCTAOIIUC HIIN
N30BITOYHBIE JaHHBIE, BBIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE
JUIsL peIleHus, MPOBOJUTH pacy€Thl U OLEHUBATH PEATUCTUYHOCTH

MIOJIyYE€HHOT0 3HaueHUs1 PU3NYECKON BETUUUHBI

pacrio3HaBaTh IMpPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh IPU MOMOIIU
(bU3NYECKUX METOJIOB, HCIIOJIB3Ys OMMCAHNE UCCIIEA0BAHUS, BBIICISTH
IIPOBEPSEMOE IIPEAIOJIOKEHUE, OLIEHUBATh IIPABUIILHOCTL IIOPSIKA
IIPOBEJICHNS HCCIIECIOBAHUsA, JAENIaThb BBIBOJABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOACHUN U ONIBITOB

MPOBOJANTH OTBITHI IO HAONIONCHUIO (DU3MYECKUX SIBICHUU WA
(bu3HYECKUX CBOMCTB TeJl: CAMOCTOSTEILHO COOMPaTh YCTAHOBKY U3
M30BITOYHOTO Habopa 000pyAOBaHHUSA, OMUCHIBATH XOJ OMbBITA U €r0

pe3yabTaThl, GOPMYIUPOBATH BHIBOJIBI




1.10

1.12

MPOBOIUTH TPH HEOOXOJMMOCTH CEPHI0 TPSAMBIX H3MEPEHHH,
OIpeaeNsis CpelHee 3HauCHHE M3MepsieMOl BelIM4YHMHBI ((OKycHOE
paccTosiHue cobuparomieil JTuH3bI), 000CHOBBIBATh BBIOOP crocola

U3MepeHus (U3MEPUTENIBHOTO Npudopa)

MPOBOANTH HMCCIEAOBAHHE 3aBUCUMOCTEH (PU3NYECKUX BEIHYUH C
WCIIOJI30BAHUEM TMPSMBIX U3MEPEHUN: IIAHUPOBATh UCCIICIOBAHUE,
CaMOCTOSITETTLHO COOHMpaTh YCTaHOBKY, (PUKCHPOBATH PE3yJIbTaThl
MOJIYYEHHOW 3aBUCHUMOCTH (PU3NYECKUX BEIMYMH B BUJC TaOIUIIU

l"pa(l)I/IKOB, ACJIaTh BBIBOJLI IO PE3YyJIbTaTaM UCCICIOBAHUS

MPOBOAWTh  KOCBEHHBIC H3MEpPEHHUS  (U3HUECKUX  BEIUYHH:
MJIaHUPOBATh  HM3MEPEHUs,  coOupaTh  HKCIEPUMEHTAIHHYIO
YCTAHOBKY M BBINOJHATh U3MEPEHUs, Cleays NpeaioKeHHOU
WHCTPYKIUHU, BBIUUCIATH 3HAUYEHHE BEJIIMYMHBI U aHAIU3HPOBATH
MOJYYECHHbIE PE3YyJbTaThl C YYETOM 3aJaHHOM MOTPENIHOCTH

HU3MEpEHU

1.13

coOmoaTh MpaBuia TEXHUKM Oe30macHOCTH mpu pabore ¢

1ab0paToOpHBIM 000PYIOBaHHEM

1.14

pa3nuyaTh OCHOBHBIC NMPU3HAKU M3YYEHHBIX (PU3UYECKUX MOJEIEH:
MaTepHaigbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYECUHBIN
UCTOYHUK CBETA, JIyd, TOHKas JINH3A, IJIAHETapHas MOJEIb aToMa,

HYKJIOHHasgd MOJCJIb aTOMHOT'O d1pa

1.15

XapaKkTepu30BaTh MPUHIUIBI ACHCTBHUS HM3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OIMCAHUSA, HUCIOJIb3YS
3HaHHA O CBOMCTBaX (U3MYECKUX SIBJICHUM U HeoOXoauMble

(bPISI/I‘leCKI/IC 3aKOHOMCPHOCTH

1.16

UCIIONIB30BaTh CXEMbl M CXEMAaTHYHBIE PUCYHKH HW3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  U3MEPUTENIBHBIX  NPHOOPOB U
TEXHOJIOTUYECKHUX IPOLECCOB IIPU PEIICHUN y4eOHO-IPAKTHUECKUX
3ajJjay, ONTUYECKUE CXEMBI [T IOCTPOEHUS NU300paXKEHNH B INIOCKOM

3epKajie ¥ coOuparolie JIMH3e

1.17

NPUBOIUTH TPUMEPHl (HAXOIUTh HMHGPOPMAIMIO O MpHUMepax)
NPAaKTUYECKOT0  MCIONB30BaHMS  (DU3MYECKMX  3HAHUA B
MIOBCEIHEBHON JKM3HM i olecrieueHusi O€30MacHOCTH IIpU

oOpalieHUd C mnpudopaMH M TEXHUYECKUMH YCTPOMCTBaMH,




COXpaHCHUA 30pOBbA H CO6HH1HGHHﬂ HOPM D3KOJOIrM4cCKOro

MTOBEJICHUS B OKPYKAIOIICH cpesie

1.18

OCYIIECTBJIATh MOUCK HMH(OpManuu (U3NUECKOTO COACpKAHUS B
cetu VIHTEpHET, CaMOCTOATENBHO (GOPMYIUPYS MOMCKOBBIN 3ampoc,
HaxOJUTh IYTH OIpEACNIEHUs JIOCTOBEPHOCTH  IOJYYEHHOMU
nH(pOpMaAIIMM HA OCHOBE MMEIOIIMXCSA 3HAHUN M JOTOJHUTEIBHBIX

HCTOYHHUKOB

1.19

WCIIONIb30BaTh TPHU BBHIMIOJHEHUHM Y4YEOHBIX 3aJaHUN HAy4dHO-
MOMYJSIPHYIO JTUTEPATypy (HU3MUECKOTro COAepKaHUs, CIIPaBOYHBIC
Marepualibl, pecypcbl cetd MHTepHer; Biagerb npuéMamu
KOHCIIEKTUPOBAHMS TEKCTa, TpeoOpa3zoBaHus HHGOPMAIIH U3 OJTHOU

3HAKOBOMW CHCTEMBI B JIPYTYIO

1.20

1.21

co3/1aBaTh COOCTBEHHBbIE INHCBMEHHBIE M YCTHBIE COOOLICHMS Ha
OCHOBE HMH(OpPMALlUUM M3 HECKOJIBKHUX HCTOYHHUKOB (PU3NUECKOTO
coiep KaHusl, MyOIMYHO TPEACTABIATH PE3yabTaThl MPOSKTHON HITH
HCCIEN0BATENICKOM  JIEATEIBbHOCTH, INpPU  3TOM  I'PaMOTHO
UCIIONIB30BaTh M3YYCHHBIM IIOHATUHHBIM ammapar Hu3y4aeMoro
pazziena (U3UKU U CONPOBOXKIATH BBICTYIUIEHHE MpE3eHTalMeH ¢

y4€TOM 0COOEHHOCTEN ayTUTOPUHU CBEPCTHUKOB

IIPU BBIMOJHEHUH Y4eOHBIX MPOEKTOB U UCCIEIOBAaHUN (PU3NUECKUX
MIPOIIECCOB PACIPEeIATh 00SI3aHHOCTH B IPYIIIE B COOTBETCTBUH C
IIOCTaBJICHHBIMM 3a/1a4aMH, CIEIUTh 32 BBIIOJHEHHEM IIJIaHa
JNEUCTBUM W KOPPEKTUPOBaTh €ro, aJeKBaTHO  OLICHHUBATH
COOCTBEHHBIH BKJIAJ B JEATENBHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aMMOJICHCTBHE, IMpOSBIASL  TI'OTOBHOCTh

pazpemath KOHGIUKTHI




HPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

7 KIIACC

Kon
pa3naena

Kon
3J1eMeHTa

HpOBepﬂ(‘,MLIe 3JIEMEHTHBI COACPKAaHUSA

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILETO MUPA

1.1

1.2

®duzuka — Hayka O Mpupoze. SIBIEHUS TPUPOJIBI.
dusnueckre SBICHUS: MEXaHUYECKUE, TEIJIOBbIE,

ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
@usnueckue BeTMUMHBL V3MmepeHne (u3HUECKHX
BenmuunH. Dusuyeckue npubopsl. IlorpemHocTh

u3MepeHuil. MexayHapoHas CUCTeMa EIHHUII

1.3

1.4

1.5

ECTCCTBCHHOHay‘IHHf/'I MCTO/J IIO3HAHMA: Ha6J'IIO,I[eHI/Ie,
IMOCTAHOBKA HAYYHOTI'O BOIIPOCA, BBIABHIKCHUC T'UIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTES, 00BSACHEHUE

HaOJIFOaeMOT0 SIBICHUS
Onucanue GU3NUECKUX SBICHUN C TOMOILBIO MOAeNei

[TpakTHueckue paboTHIL:

Hi#HPar##H3mepenne pacCTOSTHUM.
HiHPar###l3mepenne 00bEMa KUAKOCTU U TBEPIAOTO
Tena.

#HHPar##OnpeneneHue pasMepoB MaJIbIX TEIN.
HiHPar##l3Mepenre TeMmreparypbl IpU  [TOMOIIU

KHUJIKOCTHOTO TEPMOMETPA U AaTYUKA TEMIIEPaTyphl

I[NEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHMU BEILIECTBA

2.1

#H##HParft##CTpoeHNEe BEIIEeCTBA: aTOMbl M MOJIEKYIIBI,
HUX PpasMEphbI. OHI)ITI)I, AOKAa3bIBAIOIIUE OHUCKPETHOC

CTPOCHUC BCIICCTBA

2.2

#it#HPar##]lpmokenne  dactur  BemecTBa.  CBs3b
CKOPOCTH  JABWXKEHHUS YacTUL C TEMIEepaTypou.

Bpoynosckoe apmwkenue, nuddysus

23

B3anmoneiicTBre 4acTHI] BELECTBA: IIPUTKEHUE U

OTTAJIKUBAaHHUEC
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2.5

2.6

H##Par### ArperaTHbie COCTOSIHMSI BEILIECTBA:
CTpOCHHE  Ta30B, KHIKOCTEH M TBEPIBIX
(kpucTannmuyeckux) Tel.  B3auMoOCBI3b  MEXIY
CBOIicTBaMH BCIIIECCTB B Pa3HbIX arperaTHbIX

COCTOSTHUSIX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHHEM
Oco0eHHOCTH arperaTHBIX COCTOSTHHM BOJIbI

ITpakTrueckue pabOTHI:

#HHPar###Onenka uaMeTpa aToMa METOJ0M PsJIOB (C
ucronb3oBanueM (ororpaduii).

#HHPar###OnpITl 1O  HAOMIONEHUIO  TETUIOBOTO
pacuIpeHust ra3oB.

#H##Par###ONbITEI IO OOHAPYXKEHUIO JCHCTBUS CHII

MOJICKYJIAPHOTO MMPUTAKCHUSA

JIBWDKEHUE U B3AUMOJIEMCTBUE TEJI

11 Mexanunueckoe JIBUYKCHHUE. PaBHOMepHOE U
' HEpPaBHOMEPHOE JBIIKEHUE
#i##HPar###Cropocts.  CpenHss ~ CKOpPOCTb TP
3.2 HEPaBHOMEPHOM JABWKEHHHU. Pacuér myTu U BpeMeHU
JIBUYKEHUS
SIBnenue nHepuuu. 3aKOH MHEpIMH. B3zaumonelicTBue
33 TE€Jl KaK NIPUYMHA U3MEHEHUS CKOPOCTH JABUKEHUS TEJl.
Macca kak Mepa UHEpPTHOCTH Tenla
34 #i#H#Par###]InotHocTh BemecTBa. CBsI3b INIOTHOCTH C
‘ KOJIMYECTBOM MOJIEKYII B €IMHUIIE 00bEMa BellecTBa
3.5 Cuna xak XapakTepuCTHKa B3aUMOJCHCTBUS Tel
1.6 Cuna ynpyroctu u 3akoH ['yka. VM3Mepenue cuiibl ¢
' MOMOIIBIO TMHAMOMETPA
37 HHtPar##Ht SIBnenne TAroreHus U cwia Tsbkectu. Cuna
‘ TSKECTHU Ha Apyrux miaHetax. Bec tena. HeBecomocTh
38 Cuna tpenus. TpeHHe CKOJIBXEHHUS U TPEHHUE IMOKOS.
' Tpenue B IpUpoae U TEXHUKE
19 #H##Par#H#H#Crio)keHre CUJl, HalpaBJICHHBIX MO OJIHOU
' psMoi. PaBHOAEHCTBYIOIAs CHIT
3.10 [TpakTuyeckue pabOTHI:




Onpenenenrue CKOPOCTH PAaBHOMEPHOTO JBHKCHHS
(mapuka B OKMJIKOCTH, MOJEIH JJIEKTPUYECKOTO
aBToMOoOMIIT M Tak pganee). OmpeneneHue cpeaHei
CKOPOCTH CKOJIBKEHUS OpycKa WM IIapuKa I
HaKJIOHHOM IIockocTH. OmpeneneHue IIOTHOCTH
TBEpaoro  Tena.  ONBITB,  JAEMOHCTPUPYIOLINE
3aBUCUMOCTH PACTSDKEHUS (IeOpMallii) Py HUHBI OT
NPUIIOKEHHON Cuibl. ONBITBI, JAEMOHCTPUPYIOLINE
3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT Beca Tella U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEN

3.11

3.12

Dusnyeckue sBICHNS B IIPUPOAEC: IPUMEPHI JBUKCHHUS C
pa3IMYHBIMUA CKOPOCTSMH B JKMBOM U HEKUBOM MTPUPOJIE,

JIEMCTBUE CUITBI TPEHUSI B IPUPOJIE U TEXHUKE

TexHuuecKkne yCTpocCTBa: TUHAMOMETP, MOAIINITHUKA

TABJIEHUE TBEPJIBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

HaBnenue TBEpHoro Tema. CrocoObl YMEHBIICHHS

YBCIIMUCHUA OABJIICHUS

4.2

JlaBaenne raza. 3aBHCHMOCTb JaBJCHHS Tras3a oOT

00BEMa, TeMIepaTypbl

4.3

Hepez[aqa JaBJICHUA TBépI[BIMI/I TCJIaMU, XXUAKOCTAMHU U

razamu. 3axkoH [lackansa. [TueBMaTndeckue MalinHbl

4.4

4.5

4.6

3aBUCUMOCTh JIaBJICHUS OKUJKOCTH OT TJIYOMHBI.
I'mapoctarnueckuit  mapagokc.  Coobmaronuecs

cocynsl. ['mapaBInuecKkne MeXaHU3MbI

Atmocdepa 3emimm u  arMocepHOE  JTaBICHHE.
[IpyuumHBI  CylIeCTBOBaHMSI BO3MYIIHOW OOOJIOYKH
3emuu. OneiT Toppuuennu. 3aBUCUMOCTh
aTMOC(epHOTO JaBICHHUS OT BBICOTHI HaJl ypPOBHEM
Mopst

W3mepenue atmocdepHoro aasiaeHus. IIpubopsr mis

M3MEepeHus: aTMOC(EepPHOTo 1aBICHUS

4.7

JlelicTBUE KUAKOCTH M ra3a Ha NOTPYKEHHOE B HHX
Teno. Breltankuparomas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

4.9

IInaBanue Ten. Bo3gyxomnaBanue

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBHCHMOCTH Beca Tejla B BOJE OT
00béMa TOrpY)KEHHOH B IKHJAKOCTH 4YacTH Tela.
OmnpeneneHre BBITAIKUBAIONIEH CHIIBI, JEHCTBYIOIIEH
Ha TeNo, MNOrpy:k€HHOE B KUIAKOCTh. IIpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOIICH CUIIBI, JECHCTBYIOIIEH
Ha TelI0 B JKMAKOCTH, OT Macchl Teaa. OIBITHL
JIEMOHCTPHUPYIOIIHE 3aBUCHUMOCTH  BBITAIKHBAIOIICH
CHJIBI, ICHCTBYIONIICH HA TEJO B KUJIKOCTH, OT 00BEMA
MOrPYKEHHOU B JKMJIKOCTb YaCTH Teja U OT INIOTHOCTH
)Kuakoctu.  KoHCTpyumpoBaHHMe — apeoMeTpa  WIH
KOHCTPYUPOBAHHE JIOJKM W  OmpeAeseHue  eé

Ipy30I0ABEMHOCTH

4.10

4.11

Ousnueckue  ABICHUSA B IPUPOAE:  BIHUSAHUE
aTMOC(epHOTO  JaBJICHHUS HAa JKUBOW  OpPraHU3M,

MJIaBaHue PhIO

TexHUYeCKHEe YCTPOWCTBA: COOOIIAIOUIMECS COCYIBI,
YCTPOMCTBO BOJONPOBOJIA, THAPABIMYECKUN TIpecc,
MaHOMETp, 0apoMeTp, BEICOTOMEp, MOPIIHEBOI Hacoc,

apeomerp

PABOTA, MOITHOCTbD, DOHEPT'UA

5.1 Mexannueckast pabora

52 Mexanudeckas MOIIHOCTD

53 [IpocThie MeXaHM3MBI: pblYar, OJIOK, HAaKJIOHHAS

' mI0ckoCTh. [IpaBuiio paBHOBECHS pblyara

5.4 [IpumeHeHue mpaBuiia paBHOBECHUS pblyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHuku. Koadpumument

5.5 IIOJIE3HOT'O JNIEUCTBUS MEXAaHU3MOB. [IpocTeie
MEXaHHU3MBI B OBITY U TEXHUKE

5.6 [ToTreHmanpHas SHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEH

5.7 Kunernueckas sneprus

53 [Tonnast mexanudeckasi 3Heprus. 3aKOH U3MEHEHUsS U

COXpPaHCHUMA MEXaHUYEeCKOH OHEPIrun
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[TpakTueckue pabOTHI:

#H#HPar###Onpenenenue paboThl CHIIBI TPEHUS TPHU
PaBHOMEPHOM JBMKEHUU TeJla IO TOPU3OHTAIbHOMN
noBepxHoctu. MccnenoBaHue yciIoBUII paBHOBECHS
peruara. Msmepenne KIIJ[ HaKIOHHOW TIJIOCKOCTH.

I/I3yquI/Ie 3daKOHa COXpPAaHCHUA MEXaHHUYECKOMU OHEPTrrUun

5.10

dusnyeckue SBICHHUSI B npupoac: pblHaru B TCIIC

YCJI0OBCKaA

5.11

TexHuueckre yCTpOWMCTBA: pblUar, TMOJABWKHBIN U
HETOJIBIKHBIN OJIOKH, HAKIIOHHAS IJIOCKOCTh, MPOCTHIC

MEXaHU3MBI B OBITY

8 KUIIACC

Kon
pa3iena

Kon
3JIEMEHTA

IIpoBepsiemMble 3JIeMEHThbI COIEPKAHUSA

TEIUIOBBIE ABJIEHUSA

6.1

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON
TEOpUU CTpPOEHHUs BewiecTBa. Macca U pa3sMmepbl
MoJIeKyJl.  OmIBITBI, NOATBEP)KIAIOUIME OCHOBHBIC

MTOJIOKEHUS MOJIEKYJIIPHOKHHETHYECKON TEOPUH

6.2

6.3

Mopenu  TBEPAOTO, KUIAKOITO U  Ta3000pa3HOTO
COCTOSIHHMH BemlecTBa. Kpucrammmyeckue u amopQHbIe
Tena

OOBsiCHEHUE CBOMCTB ra3oB, )KUIKOCTEH U TBEPABIX TEI
Ha OCHOBE IIOJOKEHHU MOJIEKYJIIPHOKUHETUYECKON

Teopuu

6.4
6.5

CMauuBaHHE U KalmUJUJISIPHBIC ABJICHUSA

TennoBoe pacmupeHue u cxxaTue

6.6

Temneparypa. CBsi3b TeMmIiepaTypbl €O CKOPOCTBIO

TCIIJIOBOI'O JBMIXXCHUA YaCTHUI]




BHyTpennsis ~ sHeprus. CrocoOGpl  U3MEHEHUus

6.7 BHYTPEHHEN JHEPrUHU: TEIUIONEPENAYa U COBEPILICHUE
paboThI
63 Bunbr TEIJIoNepeIaun: TEIJIONPOBOAHOCTb,
' KOHBEKIIMSI, U3ITy4YeHUE
KonuuectBo  TemnoTel.  YjaenbHas — TEMIOEMKOCTh
6.9
BELIECTBA
TeriooOMeH U TEMJIOBOE paBHOBECHE. YPAaBHEHME
6.10
TEIIOBOTo OanmaHca
611 [InaBneHne ©  OTBEpPAEBAHHE  KPUCTAUIMYECKUX
' BEUIECTB. ¥ AeNbHas TEIIOTAa MJIaBICHUS
[TapooOpazoBanne wu  KoHAeHcarus. Mcmapenue.
610 Kunenne. VYpenbHas Temiota mnapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATYPHI KUIEHHSI OT aTMOC(HEpPHOTo
JTaBJICHUS
6.13 BrnaxuocTs Bo3yxa
6.14 OHeprus TOIUIMBA. Y IeJbHas TEIJI0TA CrOPAHUs
[Tpuntuner  pabotel  TermoBbiX apurareneit  KITJ]
6.15 TEIUIOBOTO ABUTaTens. TerioBble IBUraTeNIn U 3aliuTa
OKpYXKaroIlen cpe/ibl
616 3aKOH COXpaHEHUsT M MPEBpAlICHUS SHEPIUM B
' TEIUIOBBIX IMTpoLeccax
[TpakTueckue pabOTHI:
HHHPar#H##0ONBITEL 10 OOHAPYKEHUIO JIEHCTBHUS CHII
MOJIEKYJISIPHOTO IPUTSKECHHUS.
#H##H#Par###ONBITBl IO  BBIPAIIMBAaHUIO KPUCTAJUIOB
6.17 [IOBapEHHOM COJIM WM caxapa.

#H#HPar###OnpITBl 10 HAOJIIONEHUIO  TEIUIOBOIO
paclIMpeHHust Ta30B, KUIKOCTEN U TBEPABIX TEIL.
#HPar###Onpenenenre TaBieHHs BO3ayXa B OaioHE

HIIIPUILIA.




6.18

HHH#Par##H#ONbIThI, JTEMOHCTPUPYIOIINE 3aBUCUMOCTh
JABJICHUS BO3[yXa OT ero o0bEMa W HArpeBaHWsS WIIH
OXJIXKICHHUSI.

###Par## IpoBepka TUTIOTE3bI JTUHEHHOU
3aBHCHUMOCTH  JUIMHBI  CTOJNOWMKA  JKUAKOCTH B
TEPMOMETPUUECKON TPYOKE OT TeMITepaTyphl.
#i##HPar###Habmonenue  M3MEHEHUsT  BHYTPEHHEU
SHEPTUU TeJla B pe3yibTaTe TEIUIONepeaadyd U padoThl
BHEIIIHUX CHIL.

##Par###lIccnenoBanne SBICHHUS TEIIOOOMEHA TPHU
CMEIIVMBAaHUU XOJIOJIHOU U TOPSTYEH BOJBI.
#HH#Par#H#H#Onpenenenue KOJIMYECTBA TEIUIOTHI,
MOJIYYeHHOTO BOJOW TPHU TEIUIOOOMEHE C HarpeThbiM
METATTMYECKUM LIUTUHAPOM.

#H#Par#H#H#Onpenenenue  yIeJbHOM — TEITIOEMKOCTH
BEIIECTBA.

#H##Par#H#HccnenoBanme mpoiecca uCapeHusl.
H#H#HPar##H##OnpeneneHie OTHOCUTENIbHOW BIIAKHOCTH
BO3/TyXa.

Hi##HPar###Onpenenenue yIeIbHON TEIIOTHI

IIJ1aBJICHMA JIbOA.

@dwusudeckue SBICHUS B TPHUPOJE: TOBEPXHOCTHOE
HATsOKCHUC MW KAIIWJUJIAPHBIC ABJICHUA B IIPUPOIC,
KPHUCTAJLIBI B IpHpoIe, m3rydeHune CoHIa, 3aMmep3anue
BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHUE POCHI,

TyMaHa, UHesl, CHera.

6.19

TexHudeckue yCTpOMCTBA: KallWLIAPBL, IIPUMEPHI
UCIIOJIB30BaHUs KPUCTAIIIOB, )KMIKOCTHBIA TEPMOMETD,
JaTYMK TEMIIEPaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETPHI, TICUXPOMETp, MapoBasi TypOUHa,

ABUTaTCJ]ib BHYTPCHHCTO CTOpaHUA.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHWA

7.1

3HeKTpI/I38.I_II/ISI TECII. I[Ba poaa SJICKTPUICCKHUX 3apsAa0B




B3aumoneiictBue 3apsbkeHHbIX Ten. 3akoH Kymona

7.2 (3aBMCUMOCTb CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX Tell
OT BEJIMUMHBI 3apsAJI0B U PACCTOSHUS MEXy TEJIaMH)
DJIEKTpHYECKOE oJe. Hanpsoxénnocts

7.3 anekTpudeckoro mnoss. IlpuHnun — cynepno3unuun
AJIEKTPUUYECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE)
Hocurenn »snexTpuuyeckux 3apsaoB. ODJIEMEHTAPHBINA

7.4 anekTpudeckuil 3apsan. Ctpoenue aroma. [IpoBogHuku
U IUBJIEKTPUKH

7.5 3aKOH COXpaHEHHS JIEKTPUUYECKOTr0 3apsia

76 ONeKTpUYecKUuid  TOK. YCIOBHS  CYILIECTBOBAHHUSA

' ANEKTPUYECKOTO TOKA. VICTOUHHUKH MOCTOSHHOTO TOKA
[HevictBus JIEKTPUUECKOTO TOKa (Temosoe,

7.7 XUMUYECKOE, MAarHUTHOE). OJEKTPUYECKUA TOK B
KHUJIKOCTSAX U razax

- Onektpuueckas uenb. Cuna Toka. DIJEKTpUYECKOE

' HaIpspKEHUe
9 CormpoTuBienue MPOBOJIHUKA. VYnensHOE
. COINPOTHBIICHUE BEILECTBA

7.10 3akoH Oma a1 ydyacTka 1nenu
[TocnenoBarenbHOE MW MapajuleNbHOE COEOUHECHHE

7.11
IIPOBOAHHUKOB
PabGoTa ¥ MOIIHOCTH 3UIEKTPUUYECKOI'O TOKA. 3aKOH

7.12
Jxoyisa — Jlenua

713 DneKTpuYecKrue Lenu U MOTPeOUTEeNH IIEKTPUIECKON

' sHepruu B ObITy. KopoTkoe 3ambIkaHue
ITocTositHHBIE MarHUTHI. B3auMoelicTBHE MOCTOSHHBIX

7.14
MarHuToB

71s MarautHoe mnone. MarHuTHoe moje 3eMiau U €ro

. 3HAYEHHE JUIs )KU3HU Ha 3eMiie

716 OnbiT Opcrena. MarHutHoe 10Ji€ DJIEKTPUYECKOIO

TOKa. HpI/IMeHeHI/Ie OJICKTPOMAruuTOB B TCXHUKC




I[eﬁCTBHC MAardiuTHOIr'O IoJis1 Ha IIPOBOAHHUK C TOKOM.

3JI€KTpO,Z[BI/II‘aTeJIB IIOCTOSIHHOT'O TOKa. cnoab30BaHue

7 AJIEKTPOJIBUraTelIell B TEXHUYECKUX YCTPOMCTBAX M Ha

TpaHCcIopTe

Oneiter  @apanes. SIBneHue  AIEKTPOMATHUTHOMN
7.18

naaykuuu. [Ipasuio Jlenna

DneKkTporenepaTop. CriocoOsr MOTy4YeHUs
7.19 IEKTPUYECKOW  DHEPrHMM.  ODJIEKTPOCTAHLIMHM  Ha

BO300HOBIISIEMBIX UCTOYHUKAX SHEPTUU

[IpakTueckue pabOTHI:

OnbIThI O HAOJIOJICHUIO AIEKTPU3ALMHY TeJI UHIAYKIUEH

Y IIPH CONIPUKOCHOBEHHH.

HccnenoBanue JENUCTBUSA DIIEKTPUYECKOrO IIOJIA HA

IIPOBOJAHMKY U JUDIIEKTPUKH.

CbOopka u mpoBepka pabOTHI AIEKTPUYECKOH LIENH

IIOCTOSIHHOTO TOKa.

W3mepenue U peryJupoBaHue CUIIbI TOKA.

W3mepenue U peryupoBaHnue HaNPsyKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYILETO

4yepe3 pPE3UCTOp, OT CONPOTHBIIEHUS pPE3UCTOpa U
720 HaIpsDKEHUS Ha pe3UcTope.

OnbITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb
AIEKTPUYECKOrO COIPOTHUBIICHHS MPOBOJHHUKA OT €r0
JUIMHBI, IJIOMIAU IIONIEPEYHOr0 CEYECHHS U MaTepuaa.
IIpoBepka 1mpaBuia CIIOXEHUS HANPSDOKEHUN IIPU
IIOCIIEIOBATENBHOM COCIMHEHUU JBYX PE3UCTOPOB.
IIpoBepka npaBuia JUisl CHIIbI TOKA MPU [1apauICIbHOM
coelMHEeHUH pe3uctopoB. OmpeneneHue pabOTEHI
JIIEKTPUYECKOTO TOKA, HUAYLIETO 4YEpe3 pPE3UCTOp.
OmnpeneneHne MOIIHOCTH — AJIEKTPUYECKOIO  TOKA,
BBIICIISIEMON Ha pe3ucrope. Hccnenosanue
3aBHCHUMOCTH CHJIBI TOKA, UAYILIETO Yepe3 JaMII0UKYy, OT

HanpsbkeHus Ha Heil. Onpenenenue KIIJ[ narpesarens.



Hccnenosanne MardHuTHOT'O B3aUMOJCHCTBHUSA
IIOCTOSAHHBIX MArHuTOB. I/IBY'-IGHI/IG MAardmuTHOI' O IIO0JIA
MOCTOSSHHBIX MAarHUTOB TpPU UX OOBEOUHEHHH U
paszaenenuu. MccienoBanue AEHCTBUS AIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpPEIKY. OnpITsI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTH CHIIBI
BSaHMOHCﬁCTBHH KaTYIJ_IKI/I C TOKOM U MarHurTa OT CHUJIbI
TOKAa H HaHpaBJ'IeHI/IH TOKa B KaTYIHKe. I/IsyquHe
ﬂeﬁCTBHﬂ MAar"HuTHOT'O IIOJISI Ha HpOBOHHI/IK C TOKOM.
KoncTtpyupoBanne Hu W3y4YEHHE paboThI
BIIEKTPOABUTATENS. Nsmepenne KITZQ
AJIEKTPOJBUIaTeIbHOM  yCTaHOBKU.  ONBITBI 1O
HCCIICAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOMN
WHAYKIIUU: HCCIICIOBAHUE W3MEHEHUM 3HAYCHUS U

HaIlpaBJICHUA HHAYKIIMOHHOI'O TOKa

®duznyeckue SABJICHUS B mpupoAc: OSBICKTPUUCCKUC

ABIICHUSA B aTMocdepe, IINEKTPHUECTBO  HKHUBBIX

7.21 OpPraHU3MOB, MAaTHUTHOE T10JIe 3eMJITH, Ipei( MOI0CoB,
POITE MATHUTHOTO TIOJIS JISI )KU3HU Ha 3eMIie, OJISIPHOE
CHUSTHHE
TexHUYECKHE YCTPOICTBA: 3IEKTPOCKOM, aMIepMeTp,
BOJIbTMETP, PEOCTAT, CYETUNK FIEKTPUUECKOM SHEPTHH,
79 AIIEKTPOOCBETUTENbHBIE TMPUOOPHI, HarpeBaTelbHbIC
. ANEKTPONIPUOOPHI (mpumepsI), AJICKTPUICCKHE
MPEIOXPAHUTENH, SIEKTPOMATHUT, JSJIEKTPOJBHUTATENb
MOCTOSTHHOTO TOKA, T€HEPaTOp MOCTOSTHHOTO TOKA
9 KJIACC
Kon Koxn
[TpoBepsiembie 2IIEMEHTHI COJIepPKaHUS
pasznena AJIEMEHTA
8 MEXAHUWYECKUE ABJIEHUA



Mexanuueckoe ABWXKEHHE. MarepuaibHas TOYKa.

81 Cucrema orcuéra
8.2 OTHOCUTENHHOCTh MEXaHUYECKOTO JIBHKECHUS
8.3 PaBHOMEpHOE NpsAMOIMHENTHOE ABUKEHNE
#i#Par###HepaBHOMepHOE IPSIMOJIMHEWHOE
8.4 nBuxkeHue. CpenHsas 1 MTHOBEHHAsI CKOPOCTh Teja U
HEPaBHOMEPHOM JIBHKEHUU
o5 Yckopenue.  PaBHOYCKOpEHHOE — IPSIMOJIMHEWHOE
. JIBUKCHHE
8.6 HH#HPar##CBoboanoe nagenue. OneiTel ["anunes
#i#HtPar##PaBHOMEpHOE JBM)XKEHHE MO OKPYKHOCTH.
8.7 [Tepuon u wactota obpamenus. JInneitHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOE YCKOpEeHHe
8.8 [Tepssriit 3akon HeroToHa
8.9 Bropoii 3akoH HproToHa
8.10 Tpetuii 3akon HeroToHa
8.11 Hi#HPar###] [pyHIMIT CyTIEpIO3UIIUHN CHUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 #H##Par#H#H#Cuna TpeHus: CUJIa TPEHUS CKOJIbXKEHHS,
' CUJIa TPEHHUS MTOKOSI, IPYTUE BUIBI TPEHUS
214 H##HPar##H##Cuila  TSXKECTU U 3aKOH  BCEMHUPHOTO
. TATOTEHUs. Y CKOPEHHE CBOOOJHOTO MaJICHUS
215 JBuxenne muaHer Bokpyr Connuoa.  Ilepsas
. KOCMHUY€ecKasi ckopocTb. HeBecoMOCTh U meperpy3ku
8.16 PaBHOBecue MarepuaibHOM TOYKH. AOCOIIOTHO
. TBEPAOE TEIIO
217 #H##Par#H#H#PaBHOBecHe TBEPAOTO Tea C 3aKPETUIEHHOM
' OChI0 BpauieHus. MomeHT cuisl. LIeHTp TsokecTn
8.18 Nmnynse Tena. U3menenue umnyinbca. UMImynbc cuibl
8.19 3aKOH COXpaHEHHUs UMITYJIbCa
8.20 H#i#HPar###PeakTHBHOE IBIKEHNE
8.21 Mexannueckasi paboTa U MOIIHOCTb




8.22

PabGora cun Tsaxectu, ynpyroctd, TpeHus. CBs3b

SHEPTUU U PAOOTHI

8.23

HOTGHHHaHBHaH OHEpruda TCJIa, TMOAHATOrO Halg

IMOBCPXHOCTBIO Semnn

8.24

8.25

[ToTeHumanbHas Y3HEPTUs CHKATOU MPYKUHBI

#iH#Par###Kunernueckas  sHeprus. Teopema o

KUHETHYSCKOU OQHCPIun

8.26

8.27

HHHHPar###3aKkoH cOXpaHEHHsI MEXaHUYECKON SHEPTUU

[TpakTueckue pabOTHI:

Omnpenenenue cpeaHel CKOPOCTH CKOJILXKEHHS Opycka
WIA JIBUKCHUS IIApUKA O HAKJIOHHOW IUIOCKOCTH.
Omnpenenenne ycKOpeHUs Tella MPU paBHOYCKOPEHHOM
JIBYDKEHUH 110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TYTH OT BPEMEHHU TIPH
PaBHOYCKOPEHHOM  JBMKEHMHM  0€3  HadaJbHOM
CKOpOCTH.

[TpoBepka TUMOTE3bI: €CIU TPH PABHOYCKOPECHHOM
JIBUKEHUH 0€3 HauyaJbHOW CKOPOCTU IYTH OTHOCSTCS
KaK DA HEYETHBIX YHCEN, TO COOTBETCTBYIOIUE
MIPOMEXYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUTBI TPCHHUS
CKOJNIbKEHUSI OT CHWJIBI HOPMAlbHOTO JIaBJICHHS.
Omnpenenenne k03(pPUIMEHTa TPEHUS CKOJIBKCHHUS.
Onpenenenne XECTKOCTH MNpyxHUHBL. OmnpeneneHue
paboThl CUITBI TPEHUS MPH PABHOMEPHOM JBUKCHHUH
TeJa 1o TOPU30HTANBHOM MoBepxHOCTU. OnpeaeneHne
paboTHl CHJIBI YOPYTOCTH TIpH TOABEME TIpy3a C
WCIIOJIb30BAaHUEM  HEMOABM)KHOTO U TOJBUKHOTO

0JIOKOB

8.28

8.29

duznyeckue ABJICHUS B npupozec: MpuinBLI U OTJIMBBI,
JABMKXCHUEC INIIAHCT ConHeunoi CHUCTCMbI, PCAKTUBHOC

JABVKCHUC )KHUBBIX OPraHU3MOB

TexHuueckne yCTpPOWCTBA: CHHAOMETpP, JATYUKHU

IMOJIOKCHHA, paCCTOAHHA U YCKOPEHU A, PAKCThI

MEXAHUWYECKUE KOJIEBAHNW A 1 BOJIHBI




9.1

KonebarensHoe JIBMOKEHUE. OCHOBHEBIE
XapaKTEePUCTHKN  KOJICOAHWH: TMepuoj, 4YacToTa,

aMIIIMTy1a

92

9.3

94

9.5

Matematuyeckuii W TPYKUHHBIA ~ MAasTHUKH.
[IpeBpamenrie  SHEPTUM  HpH  KoOJeOATETHHOM

JBUXCHUHN

3aryxatomue Konebanus. BeiHykIeHHBIE KOJIeOaHuUs.

Pe3onanc

Mexanuyeckue BOJHBL. CBONCTBA MEXaHUYECKHUX
BoJH. IlpomonbHble W momnepedHble BOJHBL. JjiMHA
BOJHBI W CKOpPOCTb €€  pacmpoCTpaHEHUs.
Mexanudeckre BOJHBI B TBEPAOM TeJ€, CEUCMUYECKUE

BOJIHBI

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpaskeHue 3ByKa

9.6

Wudpa3Byk u yabTpa3Byk

9.7

[TpakTueckue pabOTHI:

OmnpeneneHue 4YacTtoTbl M Iepuoja KojiebaHui
MaTeMaTU4eCKOro MassTHUKA.

OmnpeneneHne 49acToTbl M Iepuoja KoJeOaHUM
IIPYKMHHOTI'O MasiTHUKA

HccnenoBanue 3aBUCUMOCTH IE€pUoja KoJieOaHUi
IIOABEIIEHHOI0 K HWTH Ipy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IE€pUOJa KOJICOaHUH
IIPY’KUHHOI'O MasTHUKAa OT Maccel rpysa. IIposepka
HE3aBUCHUMOCTH  Iepuoja  KojebaHuil  Tpysa,
IOJIBEIIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH
npyXuHbl.  M3MepeHue  yCKOpeHHUs  CBOOOJHOIO

HajacHUs

9.8

DU3NYECKUE SIBJIEHUS B PUPOJAE: BOCIPUATHE 3BYKOB
J)KUBOTHBIMU, 3E€MJICTPACEHUE, CEHCMHUYECKHE BOJIHBI,

IyYHaMHu, 3XO

9.9

TexHu4eckne yCTpOMCTBA: 3XOJIOT, HCIIOJIb30BaHUE

yIbTpa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE I1IOJIE 1 9JIEKTPOMAI'HUTHBIE BOJIHbBI



10.1

DNEeKTPOMarHuTHOE MoJie. DNEKTPOMarHuTHbIE BOJIHBI.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH

10.2

10.3

10.4

[Ikana 31eKTpOMarHUTHBIX BOJTH

OnexTpoMarauTHas npuponaa ceera. CKOpocTh cBera.
BonHoBsIe cBOMCTBa cBETa

[TpakTueckue pabOTHI:

I/I3yquPIC CBOICTB QJICKTPOMAarouTHbIX BOJIH C

MTOMOIIbI0 MOOMIIBHOTO TenedoHa

10.5

10.6

dusnueckue sBIEHUS B MpHUPOJE: OMOJIOTHYECKOe
neicTBue  BUAMMOTO,  YIbTPa(HONETOBOTO U

PEHTICHOBCKOI'O I/IBJ'Iy‘IeHI/II\/'I

Texumueckne YCTpOfICTBaZ HCIIOJIB30BaHHUC

QJICKTPOMArHUTHBIX BOJIH IJISA COTOBOI CBSI3U

11

CBETOBbBIE ABJIEHU A

11.1
11.2

11.3

11.4

JlydyeBasg monenb cBeta. IcTOUHUKHN cBETa
[IpssMonnHEHOE pacIpOCTpaHEHUE CBETA

Otpaxenue cBera. Ilnockoe 3epkanmo. 3akoH

OTpaXCHUs CBECTA

HpeJIOMJ'ICHI/IC cBeTa. 3akoH MMpCIOMJICHUA CBCTA.

ITonHOE BHYTpEHHEE OTpaKEHUE CBETA

11.5

JInnza. Xop stydeii B IMH3€E

11.6

OnTnyeckas cHucTeMa (bOToannapaTa, MHKPOCKOIIa U

TCJICCKOIIa

11.7

I'maz kak onTuyeckas cucTema. EJ'II/I30py1(OCTB n

JaTbHO30PKOCTh

11.8

Paznoskenue Oemoro ceera B CIICKTD. OmnbiTel HetoTOHA.

CrnoxxeHue CeKTpaJIbHBIX IIBETOB. Jlucmepcus ceera

11.9

[TpakTueckue pabOTHI:

#H#H#Par##ccnenosanme 3aBHCUMOCTH yriaa
OTpPa)KEHHUS CBETOBOI'O JIy4ya OT yIJia MajJeHusl.
HiHParf##lI3yueHne XapakTepUCTUK H300pakKeHUs

npeaAMcETa B IIJIOCKOM 3CpKaJIC.



11.10

#HiPar##lccnenoBanue 3aBUCHUMOCTHU yria
IPEJIOMJICHUSI CBETOBOTO Jy4a OT yIJIa TNaJeHUs Ha
IPaHMILIE «BO3IYX — CTEKIIO».

#iHPar### lomydenne M300paKEHUN C  MMOMOIIBIO
coOMparoIIel TUH3HI.

##Par##Onpenenene (QOKyCHOTO pacCTOSHUS U
ONTUYECKOH CHIIBI COOMPAOIECH JTHH3HI.
HHHPar##H#ONBITEL MO pa3lioKeHUI0 Oeoro cBera B
CIIEKTP.

HH##H#Par###ONBITHl 110 BOCHPUATHIO 1IBETA IPEIMETOB

IIpU UX HAOIIOJCHNUHN Yepe3 BETOBbIE (QUIIbTPHI
dusnyeckue siBIEHUA B pupoje: 3atMeHus ConHua u
JlyHsl, 11BETA TeJ, ONTUYECKUE SIBICHUS B aTMochepe

(uBet HeOa, pedpaxius, pagyra, MUPax)

11.11

TexHuueckue YCTpOfICTBaZ OYKH, IMCPUCKOII,

doToanmapar, ONTUIECKHE CBETOBO/IBI

12

KBAHTOBGBIE ABJIEHUA

101 Omnbitel Pesepdopaa u muiaHerapHas MOZETb aToOMA.
' Mognens atoma bopa

122 Hcnyckanue u morsoiieHue csera aroMoM. KBaHTBL
' JIuneliuaTele CIIEKTPHI

12.3 PannoaktuBHOCTh. Anb(a, OeTa- U raMMa-u3ydeHus

124 Crpoenue aromHoro szapa. HykiionHas Moxenb
' aTOMHOTO szpa. M3oTonsl

195 PannoakruBHble npespamenus. [lepuon nomypacnana
' aTOMHBIX SIAEP

126 S nepuble peakuuu. 3aKOHbBI COXPaHEHUs 3apsiA0BOTIO U
' MacCOBOTO YHCEIl

e OHeprusi CBs3M aTOMHBIX snep. CBA3b Macchl U
' SHEPrUu

128 Peakuuun cuHTe3a u geneHus saaep. McrouHuku
' sHeprun CoJiHIa U 3BE3]T

2.9 SnepHas osHepretuka. JleHcTBUE paarOaKTUBHBIX

H3J'Iy’-IGHPII>i Ha JXUBBIC OPraHU3Mbl




12.10

[TpakTrueckue pabOTHI:

HaOnrosieHue CIUIOMIHBIX W JIMHEWYATHIX CHEKTPOB
U3ITy4EHUs.

HccnenoBanue TPEKOB: MU3MEPEHUE YHEPTUU YACTHIIBI
10 TOPMO3HOMY ITyTH (110 (hoTorpadusim).

W3mepenue painoakTUBHOro (hoHa

12.11

@dusnyeckue SABICHUSA B TNPUPOJE: €CTECTBECHHBIN
PaaOaKTUBHBIN ¢oH, KOCMUYECKHE JIy4H,
PaaMOAKTUBHOE H3JIy4€HUE IPUPOJIHBIX MUHEPAJIIOB,
JEHUCTBUE PAaJUOAKTHBHBIX M3IYy4CHMH HAa OPraHu3M

YCJIO0BCKa

12.12

TexHuueckue yCTpoiicTBA: CHEKTPOCKOTI,

WHJVBHIyaJIbHBIN JO3UMETD, Kamepa Bunbscona



HPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJILHON
ITPOT'PAMMBbI OCHOBHOT'O OBHIEI'O OBPA30BAHUA

Kon
NpoBepseMoro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHUS K NMPeIMETHBIM pPe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOTI0 0011ero oopa3osanus Ha ocHoBe @PI'OC

[lonumanue ponu  (QuU3MKK B  HAYYHOHM KapTUHE  MHUDA;
c(OpMHUPOBAHHOCTh 0a30BbIX NPEACTABICHUH O 3aKOHOMEPHOM
CBSI3U U II0O3HABAEMOCTH SIBJICHUN IIPUPOJBL, O POJIM DKCIIEPUMEHTA B
¢usuke, o cucremoodOpasyrome poan (UIMKK B Ppa3BUTUU
€CTECTBEHHbIX HAyK, TEXHMKHM M TEXHOJOIHi, 00 3BOJIOLUH
(bu3NUeCKUX 3HaHUI U MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOM
KapTUHE MHpa, O BKJIAJE€ POCCUHUCKUX M 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBSICHEHUE MPOLIECCOB OKPYKAOLIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOT Uit

3HaHusA O BUAAX MaTepuM (BELIECTBO U I0JIE), O JIBUXKEHUU Kak
croco0e CyIIeCTBOBaHMS Marepuu, 00 aTOMHO-MOJIEKYISPHOM
TEOpUU CTPOEHUS BEILIECTBA, O (PU3NYECKOW CYIIHOCTH SIBJICHHM
Opupoabl  (MEXaHWYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBaHTOBBIX); YMEHUE pa3jIMyaTh SBJICHHUA [0 OIMUCAHUIO HX
XapaKTEepPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOLINX
JaHHOE (PU3MUYECKOEe SBICHME; YMEHUE DPACIO3HABATh IPOSBIECHUE
M3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOLIEM MHpPE, BBLACISASA
UX CYILIECTBEHHBIE CBOICTBA (IIPU3HAKHN)

BnaneHne oCHOBaMHM MHOHSATHMMHOIO amnmapara U CHUMBOJIUYECKOIO
A3bIKa (PU3UKU U UCIIOJIb30BAaHUE UX Ui pelIeHus] y4eOHbIX 3ajay;
YMEHHE XapaKTepPH30BaTh CBOHCTBA Tell, (PM3MUECKUE SBICHHUS WU

MIPOLIECCHI, UCTIOIB3YsI PyHAAMEHTAIbHbIE U OIMIIUPUUYECKHIE 3aKOHbBI

YMeHne onuchiBaTh H3YYEHHBIE CBOICTBa Tel M (pu3HuUecKue

SABJICHUS, UCITOJIB3Ys (1)I/I3I/I‘ICCKI/IC BCJIIMYMHBI

BnajgeHne ocHOBaMM METOJIOB HAyYHOTO ITO3HAHUS C Y4ETOM
coOJTI0/IeHUS MTPaBUJT OE30TIaCHOTO Tpy/aa: HaOIoIeHne PU3NIECKUX

SIBJICHUMN:



YMEHHE CaMOCTOSITENIbHO COOMPATh 3KCIIEPUMEHTAIbHYIO YCTAHOBKY
U3 JTaHHOTO Habopa 000py10BaHMS 110 MHCTPYKLUH, OIMCHIBATH X0/
OIIBITA U 3alMCBIBATh €TO PE3YNIbTaThl, POPMYIUPOBATH BHIBOIBI;
NPOBEICHUE TPSMBIX M KOCBEHHBIX H3MEPEHHH (HU3NIECKUX
BEIMYMH: YMEHUE IUIAHUPOBAaTh M3MEPEHHUs, CAMOCTOATEIBHO
coOupaTh SKCIIEPUMEHTAJIbHYIO YCTaHOBKY [0 HHCTPYKLUH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aAHAIM3UPOBATH IIOJy4YCHHBIE
pe3ynbTaThl € Y4YETOM 3aJaHHOW MOTPENIHOCTH PE3YJIbTATOB
HW3MEPEHUI;

IIPOBECHUE HECIOXKHBIX OKCIHEPUMEHTAIBHBIX MCCICIOBAaHUM;
CaMOCTOSITEJIbHO CcOOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY U
IIPOBOAMTH  HCCIEJOBAaHME 10 MHCTPYKLIMH, IPEICTaBIIATH
MOJIyYeHHBIE 3aBUCUMOCTH (PU3UUECKUX BEITMYMH B BUJE TaOIHIl U
rpavKoOB, YUYUTHIBaTh IOTPEIIHOCTH, JI€l1aTh BBIBOABI IO

pe3yiibTaTaM UCCICA0OBaAHUSA

[TonnManue  xapakTEepHBIX CBOHCTB  (PU3WYECKUX  MoOjenen
(MaTepuanbHasi TOUKa, a0COMOTHO TBEPIOE TENO, MOAEIU CTPOCHUS
ra3os, )KHI[KOCTeﬁ n TBépI[bIX TCJI, IJIaHCTAapHad MOACIIbL aToMma,
HYKJIOHHasi MOJIeJIb aTOMHOI'O si/pa) U YMEHHUE MPUMEHATh UX JUIs

00BsCHEHHS (pl/ISI/I‘leCKI/IX IIpoueccoB

YMmeHne o0biICHATh (pU3NYECKUe MPOIECChl U CBOMCTBA T€J, B TOM
YuClI€ W B KOHTEKCTE€ CHUTYyallMd MPaKTUKO-OPHUEHTHUPOBAHHOIO
XapaKkTepa, B YaCTHOCTH, BbBIABJIATH NPUYIUHHO-CJICACTBCHHBIC CBA3U
U CTpOUTh OOBSCHEHHE C OINMOpPOM Ha W3YYCHHBIE CBOWMCTBA
bu3nuecKux SBICHUN, (U3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJIEITH

YMeHue pemath pacuéTHbie 3amauyn (Ha 06aze 2 — 3 ypaBHEHH),
UCIIONB3YS 3aKOHBI W (opmynbl, CBs3bIBalOIIKE (PU3UUECKHE
BCJIMYHMHBI, B YaCTHOCTH, 3allMCBIBATH KPATKOC YCJIOBHUC 3aJayiu,
BBISIBJISITH HEJIOCTAIOIIME JaHHbIE, BHIOMpPATh 3aKOHBI U (HOPMYIIbI,
HeoOXouMBbIe 17151 €€ pelIeHHs], UCTIOIb30BaTh CIIPABOYHBIE IaHHEIE,
MMpOBOAUTH paC‘-IéTbI U OLCHUBATL PCATUCTUYHOCTL IMOJYYCHHOI'O
3Ha4YeHUs! (PU3UIECKOI BETUUMHBI, yMEHHUE OTIPEICTISATh Pa3MEPHOCTh

(bu3nYECKOI BENTUYHHBI, TOTYYEHHOHN MPU PELICHUH 3a1a41




10

11

YMeHne XapakTepu3oBaTh MPUHIUNBI JCHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIJICHHBIX
TEXHOJIOTHYECKHX IPOLIECCOB 10 UX OMHMCAHMIO, UCTIOJb3YsI 3HAHUS O
CBOMCTBaxX (PU3UYECKUX SBICHUH M HEOOXOIUMbIE (PHU3HMUECKUE

3aKOHOMECPHOCTH

YMeHHe HUCIoyib30BaTh 3HAaHUS O (U3NYECKUX SBJIEHUSX B
MOBCEHEBHOM KM3HM A oOecrieueHHss O€30IIaCHOCTH IpU
oOparieHud ¢ OBITOBBIMH  IpuOOpaMM M TEXHHYECKUMH
YCTPONCTBAMH, COXPAHEHHUS 3/I0pOBbSI W COOJIOACHUS HOPM
HKOJIOTUYECKOr0 MOBEJCHMUS B OKpYXawllell cpene; NMOHMMaHUE
HEOO0XOUMOCTH MPUMEHEHHs AOCTHXKEHUNA (U3UKU U TEXHOJIOTUM

AT paiuOHaJIbHOT'O IPpHUPOAOII0JIb30BaHU A

OneIT TOMCKa, TpeoOpazoBaHUs W MpeAcTaBiIeHUS HHPOpMaHuu
(U3UYECKOTO COJIEp)KaHUsSI C HMCIOJIb30BaHUEM HWH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHHE OLICHUBATh I0CTOBEPHOCTh
MOJIy4eHHOW WH(POpPMAIMM Ha OCHOBE HWMEIONIUXCS 3HAHUU U
JOTIOJIHUTEIBHBIX ~ MCTOYHMKOB, YMEHHE UCIOJb30BaTh IMpHU
BBITIOJTHEHUH Y4E€OHBIX 3aJJaHU HAy4YHO-TIONYJSPHYIO JHUTEpaTypy
(U3MYECKOTO COMepKaHUs, CIIPABOYHbIE MaTepuaibl, PECYpPChl CETH
WNutepuer; Bnagenwe 0a30BbIMU HaBBIKAMH  MPEeOOpa3oBaHUS
uH(poOpMallMl W3 OAHOM 3HAKOBOW CHCTEMBI B JpPYTyIO; yMEHHE
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_[I/II/I U3 HECKOJIBKUX UCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMbBIX HA OI'D
IO ®U3UKE

Kon IIpoBepsieMblii 3JIeMeHT co/iep:KaHUSs
1 MEXAHUWYECKMUE ABJIEHUA
1 Mexanuueckoe JBWKeHHe. MarepuanbHas Touka. Cuctema oTcuéra.
. OTHOCUTENBHOCTH JABHKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMKeHHEe. CpenHsist ckopocTh. Dopmyna Juist
1.2 BBIYHCIICHUSI CpEHEN CKOpocTH: vV = S/t
PaBHOMEpHOE MPSAMOTUHENHOE NBUKEHHE. 3aBUCUMOCTh KOOPAUHATHI Tela OT
BpPEMEHH B CIIy4ae PaBHOMEPHOT'O MPSMOIMHEWHOTO JIABHKCHHS:
13 x(1)=x,+vt
I'paduku 3aBUCHMOCTH OT BpPEMEHH sl NMPOEKUUU CKOPOCTH, MPOCKIHH
MepeMeIeHusi, IMyTH, KOOPAMHATHI TPH PaBHOMEPHOM IPSMOJIHHEHHOM
JBUKCHUH
3aBHCUMOCTh KOOPAMHATHI Tela OT BPEMEHU B Cilydae pPaBHOYCKOPEHHOIO
OPSMOJIMHEHHOTO IBU)KEHUS:
Se(f)=vy, #i+a, = :
@opMmynbl AN MPOEKIUU TEepEeMENICHUs, MPOSKIUU CKOPOCTH M MPOEKIHU
YCKOPEHUS IPU paBHOYCKOPEHHOM IMPSIMOJIMHEHHOM JIBUKCHUU:
2
1.4 .s_\_(vr)zvo_\_-rﬁ'ha_‘_-%.
v ()=v,, +a,-t,
a, (f)=canst,
uh.2 - Uh_2 =2a.s,
I'paduky 3aBHCHMOCTH OT BPEMEHH /ISl TMPOCKIHUH YCKOPEHUS, MPOCKIUU
CKOPOCTH, MPOEKIUU TMepeMelIeHUs, KOOPAMHATE MPH PaBHOYCKOPEHHOM
IPSAMOJMHEHHOM JIBH>KEHUH
CBobonnoe nanenue. @opmysibl, ONMUCHIBAIOIINE CBOOOJHOE MAJCHUE TeJIa 110
1.5 BEpTUKAIH (IBM)KEHHE Tela BHU3 MM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH
3emin). ['paduky 3aBUCMMOCTH OT BPEMEHHU Ui TPOEKIUU YCKOPEHUS,




IMPOCKIUKU CKOPOCTH MW KOOpAWHATBHI IIPU CBO6OI[HOM nmaacHuu TCia II0

BEPTUKAIA

CkopocTh paBHOMEPHOIO JBMKEHHSI Tejla MO OKpyXHOcTH. HampaBnenue
CKOPOCTH.

@opmysa A BBIUUCIEHHS CKOPOCTH 4YEpE3 PAaguyC OKPYNKHOCTU U IEPUOJ

oOparieHus:
. 2R
T

LenTpoctpemutenbHoe yckopeHue. HampaBneHue I€HTPOCTPEMHUTEIBLHOTO

yckopeHusi. Dopmyrna /uist BBIYMCIECHUS YCKOPEHUS:

1.6
y,
a. = v
" R
dopmyria, CBA3bIBAIOIIAs IEPUOJ] U YACTOTY OOpallleHuUs:
V= .
T
Macca. IlnotHocts BemectBa. @opMyra AJisi BEIMUCIEHUS TUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuanHa. CIoKeHHe CHIT
1.9 SIBnenune unepnuu. [lepsslii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-da
1.10

COHaHpaBHeHHOCTB BCKTOpA YCKOPCHU TEJIa U BEKTOPa CUJIBI, HeﬁCTBYIOIHeﬁ

Ha TCJI0

Bzaumoneicteue ten. Tperunii 3akoH HeroToHa:

F 21— _Fl—e

Tpenue mokos 1 TpeHue cKoybxeHus. @opmysia Assl BHIYUCICHUS MOTYJIS CUIIBI

TPCHUSA CKOJIbXKCHUS:




Fo=u-N

Hedopmarus Tema. Yopyrue u Heynpyrue aegopmanuu. 3aKOH YIpyrou
nedopmarnuu (3akoH ['yka):

L13 F=k-Al

BCGMI/IpHOC TATOTECHUE. 3aKOH BCCMHPHOTO TATOTCHUSA:

My - 1M,
F=G.-—1 72
RZ
Cuia TspKecTH. Y CKOpEHHE CBOOOIHOTO MaICHUSL.
1.14

dopmyna A BRIYUCICHUS CHIIBI TSDKECTH BOMHM3M MOBEpXHOCTH 3emin: F =
mg.
JBmxenue manet Bokpyr CouHia. [lepBasg kocMuueckas CKOpOCTb.

HesecomocTs 1 neperpysku

Nmnynbe Tena — BekTopHas Gu3ndeckas BETMIHHA.
1.15 p=mo

I/IMHy.]'ILC cuctemsl Tea. M3MeHeHue HUMITYJIbCA. I/IMHYJ'IBC CHIJIBI

3aKOH COXpaHEHUs UMITYJIbCA JJIsl 3aMKHYTON CUCTEMBI TEll:
1.16 D=myU; +m,U, =const

PeakTuBHOE NBUMKEHUE

Mexanunueckas padota. @opmMyia st BHIYUCIEHUS paOOThI CUIIBL:

A=Fscosct

Mexannueckas MOITHOCTE:
1.17

Kunernueckas u MOTCHUHAJIbHAasA SHCPIrus. CDopMyna JJIs1 BBIYHCIICHUA

KHHETHYECKOH OHCPIruu:
1.18
.
mo
E,=—




Teopema o knHeTHUecKOU d3Heprun. Popmyna i BEIYACICHUS
NOTEHUUAIBHON YHEPIUH TeJIa, IOJHATOTO

Hax 3eMIIEN:

E,= mgh

Mexanuyeckast SHEpTHUs:

E=E,+E »
1.19 o
3aKoH coxpaHeHUs1 MexaHnueckoi aneprun. Gopmyra ass 3aKkoHa
COXPAaHEHUs MEXAHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHUA: £ = const.
[IpeBpaiiieHue MEXaHMYECKON SHEPTUU MTPU HAJTMYUU CUJIBI TPEHUS.
[IpocThie MEXaHU3MBI. «30J10TO€ MPABUIIO» MEXAHUKH.
Peruar. MomenTt cunsl: M - Fl.
VYcioBue paBHOBECHS pblyara:
M +M, +..=0
1.20 =
[ToaBrxHBIN 1 HeTOABXKHBIN O510KK. KIIJ] mpocThIX MEXaHHU3MOB,
n= Anonesm
Afm'paqema
JlaBiienune TBEpIOTO TENA.
dopmyna 71 BBIYMCICHUS AaBJIEHUs TBEPAOTO Tea:
p= F
S
101 JlaBnenue raza. ATMocdepHOe JaBiIcHUE.
I'mapocraTudeckoe 1aBieHUE BHYTPH JKUJIKOCTH.
®dopMyna Ji71s1 BBIYUCICHUS ABJICHUS BHYTPH JKUJIKOCTHU
P=pgh+Pp,
1.22 3akoH [lackans. ['mapaBauyeckuii mpecc
3akoH Apxumena. dopmyna i ONPENEICHUS BBITAIKMBAIOIIECH CHJIBI,
1.23 JEHCTBYIOILIEH Ha TEJIO, HOTPYKEHHOE B )KUAKOCTh WJIU ra3:

F_n_pﬁ. =pgVv




1.24

1.25

Vcaopue nnaBanms tena. [InaBanne CyaOB U BO3AYXOIlJIaBaHHUE

Mexannueckue KojeOaHHs. AMIUTUTYA, TMEPHOA W YacToTa KoJeOaHHIA.

®dopmyita, CBA3BIBAIONIASA YACTOTY U MEPUOJ] KOJIeOaHHIA:

1
v=—
T

MareMaTtnueckuii M MNPYKUHHBIA MasTHUKU. [IpeBpamieHue sHeprum npu

Ko0JIeOaTEIbHOM JBHXXCHUN

1.26

1.27

3aryxatomue koiaebanus. BeiHy)aeHHbIC KoJieOaHus. Pesonanc

MexaHnn4decKre BOJIHBI. HpOZ[OJ'II)HI)IC M IOIICPCYHBIC BOJHBI. I[J'II/IHa BOJIHBI "

CKOPOCTE paClipOCTpaHCHHUA BOJIHBI:

Lh=v-T

1.28

3Byk. I'pomKkoCTh 1 BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI HAa IPaHULIE

nByX cpell. MH(ppa3ByK U yabTpa3ByK

1.29

Ipaxmuuecxue pabomoi

N3MepeHne cpelHell MIIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBI; HKECTKOCTH
NPY>KUHBI; KOADPHUITMEHTa TPEHHUS CKOIBXCHUS; PaOOThI CHIIBI TPSHUS, CHIIBI
VIIPYTOCTH; CPEAHENH CKOPOCTHU JBIKEHHUs OpycKa MO HAKIOHHOW TUIOCKOCTH;
YCKOpEeHHsI OpycKa TpH JIBM)KCHHH TO HAKJIOHHOW IUIOCKOCTH; YacTOTHI U
nepuojia KojJeOaHUH MaTeMaTHYECKOTO MAasTHHKA; 4YacTOThl M TIEpHOJa
KoJIe0aHUH MPYKMHHOTO MasTHUKA; MOMEHTA CHJIbI, IEHCTBYIOLIETO Ha phlYar;
paboThl CHJIBI YIPYTrOCTH MPU MOABEME TPy3a C IMOMOIIBI0 HEMOJABHKHOTO
0J10Ka; pabOTHI CHJIBI YIIPYTOCTH TIPH MOIBEME TPy3a C TTOMOIIBIO ITOBUKHOTO
O10Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEAOBOH CUJIBI OT 00bEMa MOIpYKEHHOM
YaCTH Teja U OT INIOTHOCTH JKHUAKOCTH; HE3aBUCHMOCTH BBHITAIKMBAIOIIEH CHIIBI
OT MAcChl TeJla; CHJIbl TPEHUSI CKOJIBKEHUS OT CHJIbI HOPMAJIBHOTO JIABJICHUS U
OT POJ1a MOBEPXHOCTH; CHJIbI YIPYTOCTH, BOZHUKAIOIIEH B IPYKUHE, OT CTEIICHU
nedopmaru Mpy>KUHBI; YCKOPEHHS OpycKa OT yriia HakJIOHa HaIPaBJISIONIEH;
nepuoja (4acToThl) KojaeOaHW HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIEPHUOIa
KoJIe0aHUI NPY)KMHHOTO MasiTHUKA OT MaccChl Ipy3a U KECTKOCTU MPYKUHBI;
WCCJICIOBAHNE HE3aBHCHUMOCTH TIEpHOJa KOJeOaHWN HUTSHOTO MasTHHUKA OT

MacCChI I'py3a. HpOBepKa YCJI0BUS PABHOBCCHUS pblYyara

1.30

Dusuueckue s61eHUS 8 npupode: OpUMEPLI JIBUXXCHHUA C PA3JIMYHBIMHA

CKOpPOCTAMHU B ’KMBOM U HEXKHUBOK npupone, JENCTBUE CUIIBI TPCHUA B IIPUPOAC



U TCXHUKC, NPUIHMBLI U OTJIHMBBI, ABWXCHUC IIJIAHCT ConHeunoi CHUCTCMBI,
PEAKTUBHOC NBUXCHUEC JKUBBIX OPraHU3MOB, pbldaru B TCJIC YCJIOBCKA, BIUAHUC
aTMOC(I)epHOFO JaBJICHHUA Ha JKHBO OpTraHu3M, IIJIaBaHHUC pBI6, BOCIIpUATHC

3BYKOB JKMBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHaMHU, 3XO0O
Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYHUKU IOJOKCHHA, PACCTOSAHUA U
YCKOPCHUA, AWUHAMOMETpP, HNOJAMIMIIHUKH, PAKEThI, pblyar, HOI[BI/I)KHBIfI u

HeHO,Z[BI/I}KHHﬁ 6J'IOKI/I, HAKJIOHHAA IINIOCKOCTb, IMPOCTBIC MCXAHU3MbI B 6I>ITy,

13l COOOMIAIOIITNECS] COCY/IBI, YCTPOUCTBO BOJONPOBO/IA, THAPABIMUECKUN TIpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apEOMETP, 3IXOJOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE TOJOXXEHUS MOJIEKYJAPHO-KUHETUYECKON TEOPUU  CTPOCHUS

2.1 BemecTBa. Mojenu TBEPIOTo, )KUIKOTO B Ta3000pa3HOTO COCTOSTHHUH BEIIECTRA.
Kpucrannuueckue u amop¢Hbie Tena

27 JIBmxenue dyactuil BemiecTBa. CBsA3b CKOPOCTH JIBIJKCHHMSI 4YacTHI[ C

' Temneparypoil. bpoynosckoe nBuxenue, nupdysus

23 CMaunBaHue U KanWUISIPHBIE SIBJICHUS

24 TemnoBoe pacliupeHue U CKaTue

2.5 TennoBoe paBHOBECHE

Y Buytpennsiss sueprusi. Pabora m Teronepenadya Kak CrnocoObl W3MEHEHUS

' BHYTPEHHEH SHepruu

2.7 Buapl Tenionepenaun: TemIONpPOBOJHOCTb, KOHBEKIIHS, U3ITyUEHUE
HarpeBanue wu oxyaxaenue tein. KoianuecTBO  TEIUIOTHL. Y AelbHas
TEIUIOEMKOCTb:

2.8 , y

O=cm(t,—t,)
3aKOH COXPAHEHMS PHEPruu B TEIUIOBBIX Ipolieccax. YpaBHEHHE TEIJIOBOTO
Oananca:
2.9
Q+0, +..=0
HUcnapenune m koHaeHcauus. M3MeHeHHMe BHYTPEHHEH SHEPIUU B IPOIECCE
210 ucrapeHuss M KoHjeHcauuu. KuneHue kuIKocTU. YenpHas TeruioTa

napoobpazoBanus: L = Q/m




2.11

2.12

2.13

BiraxxHocTh BO31yXa

[InaBnenue u xpucraumsauus. I3MeHEHHE BHYTPEHHEW JHEPruu IpuU

IJIaBJICHUU U KpHUCTAJIJIM3al[HH. Yneanaﬂ TCIJIOTA I1JIaBJICHUA

7 =
——

m

BHyTpeHHs11 dHeprus CropaHusi TOIUIMBA. YJElIbHas TEIUIOTA CropaHus

ToruMBa: ¢ = O/m

2.14

2.15

2.16

[Tpunatumniel pabots! TerioBbix apurareneii. KIT/[ TermoBoro qeuratens

Ilpakmuyeckue pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH METAJUINYECKOr0 IMIIMHPA; KOJIMYECTBA
TEIUIOThl, MOJYYEHHOTO BOJOW KOMHATHOW TeMIepaTypbl (PUKCUPOBAHHOM
Macchl, B KOTOPYIO OIYUIEH HArpeTblii LWIMHAP; KOJIMYECTBA TEILIOTHI,
OTIaHHOI'0 HArpeThIM LWIMHIPOM, IIOCIE OIyCKaHUs €ro B BOJY KOMHATHOH
TEMIIEpaTypbl; OTHOCUTENBHOW BIIAXKHOCTH BO3AYyXa; YJEIbHOM TEIUIOTHI
IiaBjeHus Jnbaa. MccinepoBaHue uU3MEHEHUs TeMIlepaTypsl BOABI IIPU
Pa3UYHBIX YCIOBHUAX; SIBICHUS TEIUIOOOMEHA MPU CMEIIUBAHUM XOJOIHON U

ropsiueit BOJBI; poIiecca HCTIapeHUsI

Duszuueckue s61eHUs 6 npupode: TIOBEPXHOCTHOE HATSHKEHUE U KaMJUIIPHBIC
SBJICHUSI B IPUPOJIE, KPUCTAILIBI B IIpHUpojie, u3inydeHnue CoHia, 3aMep3aHue

BO/I0EMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHEeTa

2.17

3.1

Texnuueckue  ycmpoiicmea:  KalWUIAPbl, NPUMEPbl  HCIOJIb30BaHUSA
KPHUCTAJUIOB, )KUIKOCTHBIN TEPMOMETP, JaTYMK TEMIIEPATYPbL, TEPMOC, CUCTEMA
OTOIUIEHHS JOMOB, TUTPOMETPBI, IICUXPOMETP, NapoBasi TypOWHa, BUraTellb
BHYTPEHHETO CrOpPaHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

OnexTpuszanus Tei. /[Ba Buaa 31eKTpUUECKUX 3aps0B

3.2
3.3

B3anmopeiicTBue 3apskeHHBIX Tell. 3akoH Kymona

3aKOH COXpaHEHHMS IEKTPHUECKOTO 3apsiia

34

3.5

Onexktpuueckoe mnoie. Hampsok€HHOCTH 3nexkTpuueckoro mnous. IlpuHnmn
CYIEPHO3UINH INEKTPUUECKUX IT0JIeH (Ha KaUeCTBEHHOM YPOBHE)

Hocurenu »snexkrpuueckux 3apanoB. JleWCTBHE DIIEKTPUYECKOrO MOJsA Ha

OJICKTPHUYCCKHUEC 3apAabl. HpOBOI[HI/IKI/I " JUIOJICKTPHUKHU




[TocTostHHBIN nekTpuueckuii TOK. [eficTBus anekTpuueckoro Toka. Cuia Toka.

Hanpspxenue.
3.6 I=q/t, U=A4/4
DIEKTPUUYECKOE COMPOTUBIIEHUE. Y IETbHOE 3JIEKTPUUECKOE COMPOTUBIICHUE:
3.7 R =pl/S
18 3akon Oma aiisa ydactka anekrpudeckoit nernu: I = U/R
[TocnenoBarenbHOE COEIMHEHNUE TPOBOIHUKOB:
- T T T a
I,=I,; U=U,+U,; R=R +R,
3.9 [TapannensHOE COeTMHEHNE TPOBOIHUKOB PABHOTO COMTPOTHUBIICHHS:
U=U;I=1,+I;R=2.
2 2 7
CwmeranHble COETMHEHMS IPOBOIHUKOB
3.10 PaGora u mouHOCTh AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH J[>xoyns — Jlenna:
3.11 2
. O=I-R-t
312 OnbiT Opcrena. MarHutHoe moJsie MpPSAMOro IMPOBOJHHMKA € TOKOM. JIMHUM
MarHUTHOM MHIYKLIUH
313 MarguTHoe moje IIOCTOSHHOrO MarHmTa. BzamMopeilcTBHe ITOCTOSHHBIX
MarduTOB
3.14 JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM
3.15 OnbiTel Papazes. fABiaeHue daeKTpoMarHuTHON nHAYKIuK. [Ipasumno Jlenna
Ilpaxmuueckue pabomol
W3mepeHne  3IEKTPUYECKOTO  COMPOTUBIEHHUS  PE3UCTOPA;  MOIIHOCTHU
3.16 AJIEKTPUIECKOTO TOKA; PAOOTHI AJEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCHUMOCTH  CHIIBI TOKAa, BO3HHUKAKOIICIO B IIPOBOJHHUKEC

(pe3ucTopsl, JIaMII04YKa), OT HAPsKEHUS Ha KOHIIAX MPOBOJIHHKA; 3aBUCUMOCTH



COIMPOTUBJICHHA OT AJIMHBI MIPOBOJHUKA, IIJIOMIAAN €0 IMOIMECPECUHOTO CCUCHUA U
YACIBHOTO COIMPOTHUBIICHUS.

HpOBepKa mpaBujia JJIsA 9JICKTPUYCCKOI'0 HAIPSAXKCHUA IPHU ITOCIICAOBATCIIbBHOM
COCAUHCHNUN IPOBOAHUKOB; IIpaBuWjia IJId CHJIbI J3JICKTPHUYCCKOI'O TOKa IIpH

napasuieIbHOM COEIMHEHUH MPOBOTHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Quzuueckue s6nenus 6 npupode. SIEKTPUUECKUE SBIEHUS B aTrMocdepe,

3.17 AJICKTPUYECTBO KUBBIX OPTaHU3MOB, MArHUTHOE ITOJI€ 3EMITH, APEH} MOTIOCOB,
POJIb MATHUTHOTO TIOJISL JIJIS )KM3HU Ha 3emiie, TIOJIIPHOE CUSTHUE
Texuuueckue ycmpoucmea: 3NEKTPOCKOI, aMIIEpMETP, BOJIBTMETP, PEOCTarT,
CUETYMK  DJIEKTPUUECKONM OSHEPruu, AJIEKTPOOCBETUTENIbHbIE  IPUOOPHI,

3.18 HarpeBaTelIbHbIE ANEKTPONPUOOPHI (mpumepsr), JJIEKTPUYECKUE
NPEIOXPAHUTENH, JJIEKTPOMArHUT, O3JIEKTPOJBUTATENh IOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOI'O TOKa

3.19 DneKTpoMarHuTHbIe BOIHBIL. [1IKkana 3JeKTpOMarHuTHBIX BOJIH

3.20 JlyueBas mozenp cBeta. [IpsMonmHeHOE pacipOCTpaHEHUE CBETA

3.21 3aKkoH oTpaxkeHMs cBeTa. [liiockoe 3epkaino

3.22 [Ipenomienue cBeTa. 3aK0OH MPEIOMIICHUS CBETa

3.23 Mucnepcus ceera

3.24 Jlunza. Xon mydeit B muH3e. DokycHOe paccTosiHue JTUH3bL. ONTHYECKas CHIia

' aun3el: D = 1/F

3.25 ['na3 kak ontuyeckas cucrtema. OnTudeckue npuoopsl
Ipaxmuuecxue pabomoi
#HH#HPar#Ht#l13MepeHne ONTUYECKON CHUJbl cOoOMparoield JHH3BL; (HOKYCHOTO
paccTosiHus coOOMparolel JINH3bI (110 CBOMCTBY PaBEHCTBA pa3MEPOB IpeaMeTa
U N300pakeHus, KOTa MpeAMET PacloiokKeH B TBOIHOM (oKyce), moKa3aTens

3.26 MPEJIOMJICHUS CTEKJIA.
#i#HtPart###lccnenoBanne cBONCTBAa N300paKEHUSI, MTOJIYYEHHOTO C IOMOILBIO
coOuparomiel JTUH3bI, U3MEHEHHsI (POKYCHOTO PACCTOSIHHS JABYX CII0KEHHBIX
JIMH3; 3aBUCHUMOCTH YTJIa MPEJOMIIEHHs] CBETOBOTO Jy4ya OT yrja NaJeHusl Ha
IPaHULE «BO3YX — CTEKIIO»

397 Duzuueckue senenus 6 npupooe: 3arMmeHus Conxua u JlyHel, nBera Tedn,

' OTNTHYECKUE sBIIEHUs B atMocdepe (1BeT Heba, pedpakuus, paayra, MEPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TIEPUCKOI, (oToammapar, ONTHYECKHE

CBETOBObI




KBAHTOBLGIE ABJIEHUA

PagnoakTuBHOCTH. Anbda-, 6eTa-, ramma-uznydenus. Peakiun ansga-u Oeta-

4.1
pacnana

40 Onwitel Pesepdopna mo paccesHuto anbda-dacturl. [lmanerapHas mozens

' aToMa

4.3 CocraB aromHoro saapa. M3oTomnbl

4.4 IIepuon nonypacnaza aTOMHBIX sAEp

4.5 SnepHpie peakiuu. 3aKOHBI COXPAHEHUS 3apsI0BOTO U MACCOBOTO YHCET
Qusuueckue s61eHUss 6 Npupode: €CTECTBEHHBIH paAHOaKTHBHBIN (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJUOAKTHUBHOE H3JIyd€HUE MPUPOJHBIX MHUHEPAJIOB,
JENCTBUE PAJIMOAKTUBHBIX U3JIy4€HUI HA OPTaHU3M YeJlOBEKa

47 Texnuueckue ycmpoticmea: ClIeKTPOCKOII, MHAUBUAYaIbHBINA 103UMETP, Kamepa

BI/IJ'ILCOHa, AACPHAd SHCPreTUuKa



YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPUAJIBI IUISA YYEHUKA

1. YueOnuk. ®usuka. 7 knacc. Ilepeimkun A.B., UBanosa E.B.
2. Yuebnuk. ®usuka. 8 xiace. [lepeimkun A.B., Banosa E.B.
3.Yuebnuk. ®usuka. 9 kiace. [lepeimkun A.B., I'yrauk E.M.

4. Coopnuk 3ana4 no ¢usuke Jlykammk B.U., iBanosa E.B.

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJA

1. Ileprimkun A.B., UBanosa E.B. «®u3nka»: yueOHUK 17151 00111€00pa30BaTENbHbBIX
yapexaeHuil. 5-oe u3ganue. Mockga. Jlpoda, 2020 r.

2. Jlyxamuk B.Y1., Banosa E.B. Coopuuk 3anau ans 7- 9 knaccos. - M.: [Ipocsemienue,
3. Maposn A.E. ®usnka: AuIakTHYeCKue MaTeprabl 1 7 kiaacca. - M.: JIpoda, 2021 r.
4. Kupuk JI.A. CamocTosTeIbHBIE M KOHTPOJIbHBIE paboThl. M.: Mnekca, 2021 r.

5. Mapon A.E., Mapon E.A. KouTtponbhsie TecTsl 1o ¢puzuke. —M.; [Ipocsemenue, 2020 r.
6. bubnmmoTeka 3JeKTPOHHBIX HArMAAHBIX TocoOuit «Dusuka 7 — 11». Kupun u Medoauit
2020 .

7. ®uzuka 1C (bubnuoreka HarJIAIHBIX TOCOOUIA).

8. OtkpoiTas pusuka (Hacts 1) — YaeOHOE 2IIEKTPOHHOE U3JIaHHE.

9. DnextpoHHas 3HIUKIONENs «OT Iyra A0 Ja3epay.

10. [lemonctpannonsslii yueonsiii sxcnepumerT CDROM/ TIporpamMmmHoO-anmapaTHbIid
koMmIuiekc AFS.

11. Caitr http://fipi.ru
12. Caiir http://ru.wikipedia.org

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

1. Caiir http://fipi.ru

2. BuneoonsITsl Ha ypokax. — Pexxum nocryma: https://fizika-class.narod.ru/

3. Caiir https://edsoo.ru/mr-fizika/
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