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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (u3uke Ha YypOBHE OCHOBHOIO 00IIero o0Opa3oBaHUS
COCTaBJICHA HA OCHOBE MOJIOKEHH M TpeOOBaHUWU K pe3ysibTaTaM OCBOCHMS Ha
yTIyOIEHHOM YPOBHE OCHOBHOW 00pa3oBaTeIbHOM MPOTPaMMBI, MPEICTABIECHHBIX
B ®I'OC 000, a Takxke ¢ yuétoM (penepanbHOI pabodeil mporpaMMbl BOCITUTAHUS
u Konuenuuu npenojapanus yueoHoro npeamera «Ousukay.

CopepxkaHue mnporpaMMbl IO (PU3MKE HANpPaBICHO Ha YIOBIETBOPEHHE
MOBBIIIEHHBIX 3apPOCOB O0ydYarOUIUMXCs, CTpeMsIuxcs K Oonee riiyOoKoMmy
OCBOCHHIO (DU3MYECKUX 3HAHUW, W Ha (OPMHUPOBAHHME €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydamomuxcia. B mnporpamme mno ¢Qusuke y4UTHIBAIOTCSA
BO3MOXKHOCTH YyueOHOro mpeamera B peanuzaiuu TtpedoBanniit ®I'OC OO0 k
MJIAHUPYEMBIM JTUYHOCTHBIM U METAINPEIMETHBIM pe3yJibTaTaM 00y4eHUs, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa30oBaHus.

[Tporpamma 1o gu3uke ycraHaBiIMBaEeT paclpeiesieHue yueOHOro maTepuana
1o rogam oOydeHus (IO Kjaccam), MpejyiaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh
W3YUYCHUS] T€M, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHSI MPEIMETHOTO COJICPXKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ IETbI0 OKa3aHUS METOJUYECKOMN
MOMOIIY YYUTENIO B CO3/IaHNU paboyeil mporpaMMbl IO y4eOHOMY TIPEIMETY .

duznka ABISAECTCS CUCTEMOOOPA3YIOIIUM JIJII €CTECTBEHHOHAYUHBIX YUEOHBIX
MPEIMETOB, TOCKOJIbKY (U3MUECKHE 3aKOHBI JIeKAaT B OCHOBE IIPOIIECCOB U
SBJICHUH, W3ydyaeMbIX XHUMHEH, Ouosorued, acrpoHomMuend u GU3HICCKOU
reorpaguei, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY  MHpa,
IpelocTaBisieT HauOoJjiee sCHble O00pas3lbl MPUMEHEHHS HAyYHOTrO METoja
MO3HAHUA, TO €CTh CII0C00A MOTYYEHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OpHa W3 TIaBHBIX 3a1a4d (PU3NYECKOTO O0pa3oBaHUS B CTPYKType OOIIETO
o0pa3zoBanusi COCTOMT B (hOPMHUPOBAHWU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne Quznku Ha yriayOJEHHOM ypOBHE MPENNOJaracT YBEPEHHOE
BIIAJICHUE CIeAYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKkTepU3yIUMU
€CTECTBEHHOHAYUYHYIO I'PAMOTHOCTb:

HAY4YHO OOBSCHATDH SBJICHHUS;

OILICHUBATh U TOHUMATh OCOOCHHOCTU HAyYHOT'O UCCIIEIOBAHUS;

WHTEPIIPETUPOBATh JTAHHBIC M HUCIIOJIb30BaTh HAay4YHBIE JOKa3aTEIbCTBA IS
MOJIYYEHHUSI BBIBOJIOB.

[lenmn wu3yueHus (PU3NKK HAa YpPOBHE OCHOBHOTO 0O0IIero o0Opa3oBaHUS
onpenenensl B Konuenmuu mnpenogaBaHusi yueOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoir @expepauuu, pearnu3yrOIMUX



OCHOBHBIC  00MMIe00pa3oBaTeIbHBIE TPOTPAMMBI, YTBEPKACHHOW PpEUICHUEM
Komnerun MunucrepcTBa npocsenieHus: Poccuiickoit @enepanuu (IpoToKoa ot 3
nekadbps 2019 r. Ne TIK-4BH).

enu uzydyenust PU3MKU Ha yriIyOJIEHHOM YPOBHE:

pa3BUTHUE UHTEpeca U CTPEMJICHHS OOydYalolUXCid K HAyYHOMY H3YUYCHUIO
IPUPOIBI, PA3BUTHE UX MHTEIUIEKTYAIbHBIX U TBOPUYECKHUX CITOCOOHOCTEH;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOPMHUPOBAHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJibTaTa M3yUYeHHs] OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHWEe YyMEHUW MPUMEHATh (U3UYECKHUE 3HAHUS MW HAy4YHBIC
JIOKA3aTeNbCTBA JJIs1 OOBSCHEHUS OKPY>KAIOIINX SBJICHUM;

dbopMupoBaHUE TMPEACTABICHUNH O poiau (U3UKU IS Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTHUIA;

pa3BuTHE MpEeCTaBICHUM 0 BO3MOKHBIX chepax Oymymiei
npodeCCUOHAILHOW  ACATEILHOCTH, CBSA3aHHOM C (U3MKOH, IOArOTOBKAa K
najabHenIeMy 00OyUYeHHIO B 9TOM HaIpPaBJICHUY;

dbopMupoBaHHe TOTOBHOCTHM K JajbHEWIIEeMy H3y4YeHUI0O (PU3NKKU Ha
yriIyOJIEHHOM YpPOBHE B paMKaX COOTBETCTBYIOIIMX TMpoduieid oOydeHus Ha
YpOBHE CpeaHeTo o0IIero o0pa3oBaHws.

JlocTikeHne 3TUX IeNied MporpaMMbl MO (U3MKE Ha ypOBHE OCHOBHOTO
0011ero o0pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIISTYIONINX 3a/1ay:

NpUOOpPETeHUE 3HAHUM O JUCKPETHOM CTPOEHUU BEIIECTBA, MEXaHWYECKUX,
TEIJIOBBIX, JIEKTPOMATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

pUOOpETCHNE YMEHUI aHAIM3UPOBATh U OOBSICHATHh (PU3UYECCKUE SIBJICHUS HA
OCHOBE M3yUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB pelIeHUs pacu€THBIX U KQaU€CTBEHHBIX 3aJ1a4, TPEOYIOIINX
CO3/IaHUsI W HUCIMOJb30BaHUS (U3UYECKUX MOJICNICH, BKIIIOYash TBOpPYECKUE U
MPaKTUKO-OPUEHTUPOBAHHBIE 33/1a4K;

pPa3BUTHE HCCIEIOBATEIbCKAX YMEHHI: HAOIIONATh SIBICHUS W W3MEPATH
bu3uYeCcKre BEIMYMHBI, BBIIBUTATh THUIIOTE3bl U MpeajiaraTh SKCIIEPUMEHTAIbHbBIC
CIOCOOBI UX MPOBEPKHU, TUIAHUPOBATH U MPOBOJAUTH OIBITHI, SKCIIEPUMEHTAIIbHbBIC
UCCIIEIOBAHMUSI, AHAIM3UPOBATH MOJYYCHHBIC TAHHBIC U JIeJIaTh BHIBOJIBL;

ocBoeHHE TPUEMOB pPAOOTHI ¢ HHPOpPMAIMEH (QHUIUIECKOTO COACPIKAHUS,
BKJIIOYAsi MH(POPMAIHIO O COBPEMEHHBIX JTOCTHRKEHUSAX (PU3UKH, HHTEPIpPETALUI U
KPUTHYECKOE OIICHUBaHUE MH(OPMAIINH;

3HAKOMCTBO cO c(epamu npodhecCHOHAIIBHON AESATETbHOCTH, CB3aHHBIMU C
GbU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JOCTHKCHUSIX
bu3nUecKoil HayKH.



Ha wsyuenune ¢usuku (yriayOn€HHBIM YpPOBEHb) HA YpPOBHE OCHOBHOTO
obmero obpazoBanusi orBoautcs 340 dacos: B 7 kimacce — 102 ugaca (3 gaca B
Henento), B 8 kimacce — 102 yaca (3 yaca B Henmento), B 9 kimacce — 136 gacos (4
yaca B HEJIEIII0).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. @®usuka v €€ poJib B NO3HAHUU OKPY KaI0IIero Mupa.

®duznka — Hayka O mpupoje. SBineHus nmpupojabl (3IEMEHThI COJEp KaHMUS,
BKJIFOYAIOIINE MEXIPEAMETHbIE CBsA3M). Duznueckue SBJICHUS: MEXaHHYECKHUE,
TEIUIOBBIE, JJIIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuyuHBL. PasmepHocTs. Enunuipl (U3NYECKUX BEITWYWH.
U3mepenue Qusnyeckux BeauuuH. OTaloHbl. dDusmueckue npubopsl. [lena
nenenus. [lorpemHocts n3mepenuid. [lpaBuna 6e3onacHoro Tpyna npu padote c
JabopaTopHbiM o0OopyaoBaHuMEeM. MexayHapoaHas cuctema eauHul. llepeBon
BHECUCTEMHBIX eAMHUIl B enuHuIbl CH.

Kak ¢wusuka u jApyrue ecTeCTBEHHbIE HAyKHM H3Y4YaloT TMPUPO.Y.
EcTecTBeHHO-HAYUYHBIM METOJl IMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT 10 MPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmromaemoro siineHus. Onucanue GU3HIECKUX SBICHHUHA C TIOMOIIBIO MOJIETICH.

Hemoncmpayuu.

Mexanuueckne, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE,
3BYKOBBIEC SIBJICHUSI.

dusnueckre NPUOOPHI U TpoleAypa MPSIMBIX HU3MEPEHUN aHAJIOTOBBIM H
U (POBBIM PUOOPOM.

Jlabopamopnsie pabomul u onvimol.

OnpeneneHue UEHbI IeJICHUS MIKaIbl U3MEPUTEIHLHOTO TPUOOpa.

N3mepenue pacCTOsIHUN.

N3mepenue miomnaan 1 oobéMa. MeTo 1 nmaneTku.

N3mepenne BpemMeHu.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO TETA.

Omnpenenenue pa3MepoB MalbIX Tel. MeTo psIoB.

[IpoBeneHne HcCCIENOBAHUSA IO NPOBEPKE TMIOTE3BI: JANbHOCTH IOJIETA
IapyuKa, MyneHHOro FTOPU30HTAIBHO, TEM 0O0JIbIie, YeM OOJIbIIIE BHICOTA MyCKa.

Paznen 2. IlepBoHayasibHbIEe CBEICHUS 0 CTPOEHUM BellleCTBA.

CrtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl U mMacchl. ONbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenune yactuil BemecTBa. CBA3b CKOPOCTH JBHXKEHHUSI YacTHUI[ C
TemriepaTypoil. bpoynoBckoe aBmxenue. [uddysusa. B3zaumopeiictBue uactuil
BEILIECTBA: IIPUTSKEHNUE U OTTAIIKUBAHMUE.

ArperaTHbpl€ COCTOSIHUSI BEIIECTBA: CTPOEHUE I'a30B, JKUAKOCTEH W TBEPABIX
(kpucTamuIM4eckux) Teia. B3auMocBsi3b MEXKIy CBOWCTBAMU BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJIIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Jemoncmpayuu.

HaGmronenrie OpoyHOBCKOTO IBUKEHUS.

HaGmonenue nuddysuu.

HaOntonenue siBneHuid, 0ObSICHSAIOMMXCS MPUTSHKEHUEM WM OTTAJTKUBAHUEM
YaCTHI] BELIECTBA.

Jlabopamopnsie pabomul u onvimol.

OueHka guaMeTpa aToMa METOJI0OM PSA0B (C UCcToJib30BaHueM (oTorpaduii).

OnbITh 1O HAOJIOICHUIO TEIIOBOT'O PACIIMPEHUS Ta30B.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKCHHUS.

Pa3nen 3. /IBuskeHue U B3aUMO/IeliCTBHE TeJl.

Mexannueckoe nBwxkeHue. Ilytb u mnepemenieHue. PaBHOMepHOE U
HEpaBHOMEpHOE ABWKeHHe. CBOOOJHOE MaJeHUE KaK MpUMEpP HEPaBHOMEPHOIO
nekeHust tesl. CkopocTb. CpenHsisi CKOPOCTh MPU HEPAaBHOMEPHOM JIBUYKECHUH.
Pacuér myTu u BpeMeHU JBUKEHUSL.

['paduku 3aBUCHMMOCTEH BEJIMYMH, OMMUCHIBAIONIMX JBIKeHUE. OO0miue
NoHATUSI 00 OTHOCUTENBHOCTH JBUXKeHUs. CloXeHue CKOpOCTeM i Tell,
JIBWKYIIUXCS MapaJlIeNIbHO.

SIBnenne nHepuMM. 3aKOH HMHEpUMH. B3auMoaenCTBHE TeNl KAaK NPUYMHA
W3MEHEHUSI CKOPOCTH JBIKEHHUS Tell. Macca Kak Mepa MHEpPTHOCTH Tella B
MOCTyNaTeabHOM JBWXEHUU. IlnotHocTh BemecTBa. CBS3b IIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eauHuIle o00bEma BemlecTBa. (CMecH U CIUIABBHI.
[ToBepXHOCTHAsI ¥ JIMHEWHAS IUIOTHOCT.

Cuiia Kak XapakTepucTuka B3aumozeicTBus Teil. Cuila ynpyroctd M 3aKOH
['yka. 3MepeHue Cuiibl ¢ MOMOUIBIO JUHAMOMETpA. SIBJIEHHUE TIATOTEHUS U CHIIA
TskecTd. Chlla TSHKECTH Ha Apyrux mianerax. Bec tena. HeecomocTs. CrioxeHue
CWJI, HAPABJIEHHBIX M0 OXHOW IpsiMoM. PaBHonencTBytomas cuil. Caila TpeHUs.
TpeHne CKONBXKEHUS M TPEHUE IOKOs, BS3KOE TpEeHHE. TpeHue B NPUPOAE H
TEXHHUKE.

Hemoncmpayuu.

HaGmroienrie MexaHu4ecKoro IBUKEHUS Tea.

N3Mepenune CKopoCTH MPSMOJIMHENHOTO JBUKECHUS.

HaOntonenue siBieHNs] THEPIUU.

HabGnronenmne n3MeHeHnsi CKOPOCTH TPU B3aUMOJICHCTBUU TEJL.

CpaBHEHHME MacC MO B3aUMOJICUCTBUIO TEL.

CrnoxxeHue cuJl, HallpaBJICHHBIX 110 OJTHOM MPSMOM.

Jlabopamopnsie pabomol u onvimol.



OrnpezeneHue CKOPOCTH PaBHOMEPHOI'O JABMXKEHUS (IIapvKa B KUJKOCTH,
MOJIEIIH DJIEKTPUUECKOTO aBTOMOOWIISI M TaK Jiajee).

Omnpenenenue cpeaHeld CKOPOCTU CKOJIBKEHHs Opycka WIIM IapuKa I10
HAaKJIOHHOM IJIOCKOCTH.

Onpenenenue NIOTHOCTH TBEPAOTO TENA.

OnbITBI, JEMOHCTPHUPYIOIIME 3aBHUCHUMOCTh pacTshkeHus (medopmarun)
MPYKUHBI OT MTPUIIOKEHHOU CUJIBI.

OnbIThl, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHUJIbI TPEHHS CKOJBXKEHHS OT
CHUJIBI IaBJICHUS U XapaKTepa CONPUKACAIOIINXCS IIOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, KMAKOCTEN M ra30B.

Hasnenue. Cuna naBnenusi. CiocoObl yMEHBIIICHUS W YBEJIIMUEHUS JTaBJICHUA.
JlaBnenue rasza. 3aBUCHMOCTH JIaBJICHHS Tra3a OT 00bEMa W TEMIEPaTypHI.
[lepenaya naBiieHHs] TBEPIBIMU TEJIAMH, KUIAKOCTIMU U razaMu. 3akoH [lackas.
[THeBMaTHUECKHE MAITUHBL.

3aBUCUMOCTh  JABICHUSI  KUAKOCTH  OT  [JIYOWHBI  MOTPY>KEHHUS.
['uppocrarnueckuit  mapagokc. CooOmarommecst cocynbl. [mapaBnudeckue
MeXaHu3Mbl. Vcronp30BaHuE BBICOKMX [IaBICHUN B COBPEMEHHBIX TEXHOJOTHSX.
YCcTporcTBO BOAOIIPOBOIA.

AtMocdepa 3emnn u atMocepHoe naBieHue. [IpuuuHbl CcyniecTBOBaHUS
BO3ymHONW o6omouku 3emnu. OnbiTr Toppuuemnmu. M3mepenue armocdepHOro
JaBJeHUsS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 1151 u3MepeHus: aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBHE KUAKOCTH M ra3a Ha IOrpyKEHHOE B HUX TeJO. BrITankusaromas
(apxumenoBa) cuia. 3aKkoH ApxuMesia. Y clioBU€ BOBHUKHOBEHUS BHITAIKUBAIOLIEH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue Ten. BoznyxomiaBanue.

Hemoncmpayuu.

3aBUCUMOCTb JIaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBineHUs )KUJIKOCTBIO U Ta30M.

Coobmaromuecst CoCcy/ibl.

['mapaBauyueckui rpecc.

[IposiBnenue nelcTBUs aTMOCHEPHOTO JABICHUS.

Cudomn.

3aBUCUMOCTb BBITAIKUBAIOIIECH CHIIBI OT 00BbEMA MOTPYKEHHOW B KUAKOCTh
YaCTH TeJa U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BhITANIKUBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TEJ: IUIABaHUE WA NOTPYKEHUE TENl B 3aBUCUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEN TEJIa U AKUIKOCTH.

Jlabopamopnsie pabomol u onvimol.



HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa MOrpYyKEHHOHN B
YKUJIKOCTb YaCTH TeJa.

Ornpenenenue BHITAUIKMBAOLIEH CUIIbL, IEMCTBYIOLIEH HA TEJIO, MOTPYKEHHOE
B JKUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUJIBI, JCUCTBYIOLIEH HA TEJIO B
YKHAJIKOCTH, OT MACCHI TeJa.

OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJKUBAIOMICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B JKUJKOCTU, OT 00bEMaA MOTPYKEHHOU B KUAKOCTh YaCTH
T€JIa U OT INIOTHOCTH KUJKOCTH.

KoncTpyupoBanue apeoMeTrpa Wi KOHCTPYUPOBAHUE JIOAKU U ONPEACIEHUE
€€ rpy30Mn0AbEMHOCTH.

Paznen 5. PaGoTa 1 MOIIIHOCTH. DHEPrus.

Mexanuueckasi paboTa Jijisi CUJl, HAalIPABJICHHBIX BJIOJIb JIMHUU TEPEMEILECHUS.
MOIIHOCTB.

[IpocThie MeXxaHU3MBI: pblYar, BOPOT, OJIOK, TMOJUCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. Ilpasuio
MomeHTOB. [IpuMeHeHue TmpaBuja paBHOBECHs pbluara K OJIOKYy. «30J0TO€
npaBuwio» mexaHuku. KIIJ[ nmpocTeix Mexanu3moB. [IpocTbie MexaHU3MbI B OBITY,
TEXHUKE, )KUBBIX OPraHU3Max.

Mexannueckas dsHeprus. KuHeTmueckas U TOTCHIMAJIbHAs DSHEPIHUsl.
[IpeBpailieHre 0OTHOTO BHUJIA MEXAHUYECKOUW YHEPTUH B IPYTrOid. 3aKOH COXpAHEHUS
Y TIPEBPALEHUS SJHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanne yCcioBUNA paBHOBECHS pblyara.

N3mepenue KII/] HaKITOHHOM MJIOCKOCTH.

N3yueHue npaBuia pblyara Jjisi OJIBMYKHOTO U HEMOBUKHOTO OJIOKOB.

Omnpenenenune KIIJ] moaBuKHOTO ¥ HETIOABUIKHOTO OJIOKA.

Omnpenenenue pabOThl CWIBI YIPYTOCTU MPU MOIABEME TPY30B MPHU TOMOIIH
MOJIBMXKHOTO OJ10Ka.

N3ydenne 3akoHa COXPAaHECHUSI MEXAaHUYECKON SHEPTHUH.

8 KUIACC

Pa3znea 6. TemsioBble siBJIeHHUS.

OCHOBHBIE TIOJOXXEHHUSI MOJICKYJISPHO-KUHETUYECKOM TEOPUM CTPOCHUS
BelllecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJd. OmNbIThl, MOATBEPKIAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.



Mogaenun TBEPAOro, JKHUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. ['padeH — HOBBIN MaTepuan i HOBBIX
TEeXHOJOTUN. TEXHOJOTMU TOJIyYeHHUs] HCKYCCTBEHHBIX anMa3oB. OObsicHeHue
CBOMCTB Ta30B, »KUJIKOCTEU M TBEPIBIX TEJ HA OCHOBE IOJIOKEHUNU MOJEKYJISPHO-
KMHETHYECKOW Teopuu. [IOBEpXHOCTHOE HATSKEHUE, CMAauMBAHUE, KAIIMIUIAPHBIC
sBI€HUA. TeIioBOe paclIMpeHHue M CKAaTHe. 3aBUCUMOCTb JaBJICHUSA ra3a oOT
00bEMa, TeMIepaTyphl.

Temneparypa. CBsI3b TeMIIEpaTypbl CO CPEIHEN KHHETHYECKON SHEprueiu
TEIUIOBOTO JIBUKEHUS YacTHUll. TeMIeparypHbIe IKAJbI.

Buytpennsas osHeprus. CnocoObl H3MEHEHHMS BHYTPEHHEH OSHEPTHUU:
Temionepeaaya u COBEpIICHUE paboTHI. Bunpr TEIUIONEPEIAUHU:
TEIUIONPOBOJIHOCTDh, KOHBEKIMs, U3IydeHue. Buapl teronepenayn B npupoae u
TexHuke. HeoOpaTUMOCTh TEIIOBBIX MPOIECCOB.

KonuuecTBo TemioThl. YjenbHas TEIIOEMKOCTh BeEllecTBa. TemiooOMeH u
TEII0Boe paBHOBecue. 3akoH HbploToHa-PuxmaHna. YpaBHEeHMe TEIIOBOro OaaHca.

[InmaBneHne u OTBEpACBAaHNUE KPUCTALIMYECKUX BEIIECTB. Y I€JIbHAS TEIUIOTA
iaBnenus. [lapooOpazoBanue u konnencauus. Mcnapenne. Kunenue. Y nenbHas
TEIJIOTa  MapooOpa3oBaHusl.  3aBUCUMOCTh  TeMIEpaTypbl  KUMEHUS  OT
atMocepHoro napiieHus. HachllleHHBIT M HEHACHIIEHHBIM Map. BiaxHOCTh
BO3yXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEIIOTA CTOPaHUSL.

[Ipunuunel paboTel TeraoBbiX aBurateneit. KIIJ[ TermoBoro auratesns.
TemnoBble OBUAraTeny M 3allUTa OKPYXKAKOWIEW cpenbl. TemniaoBble NOTEPU B
TEIUIOCETSX.

3aKOH COXpaHEHUS U MNPEBPAIICHUS PHEPTHUU B MEXAHUYECKUX U TEIJIOBBIX
npoleccax.

Hemoncmpayuu.

HaGmronenrie OpoyHOBCKOTO IBUKEHUS.

Ha6mronenue nuddyszun.

HabGmronenne sBICHUI TOBEPXHOCTHOTO HATSDKCHMS, CMAadWBaHHUS W
KalWJUISIPHBIX SBJICHUM.

HaGroienre TermioBoro pacimpeHus Tel.

W3meHeHne naBjieHUs raza Opu U3MEHEHUUW O0bEMA W HArpeBaHUM WIH
OXJIAXKJICHUH.

[IpaBuna nsMepeHus: TeMIeparypsl.

Bunp! Terionepenauu.

OxJaxaeHue Ipu COBEPIIEHUHN padOThI.

Harpesanue npu coBepiieHur padOThl BHEIIHUMU CUJIAMH.

CpaBHeHUE TEINTOEMKOCTEN pa3IUYHBIX BEIIECTB.



Habnronenue kumneHus.

Habmnronenue nocTossHCTBa TEMIIEPATyphl MPU TUIaBJIECHUU.

Mopenu Tetu1oBBIX IBUTATEIICH.

Jlabopamopnsie pabomul u onvimol.

OnpIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO TPUTSKEHHUS.

OMnBITEI IO BBIPALIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIA MJIN Caxapa.

N3mepenue Ttemieparypsl IpU IMOMOIIM KUAKOCTHOIO TEpMOMETpa H
JIaTYNKA TEMIIEPATYPHI.

OnpIThl MO HaOJMIOIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH H
TBEPABIX TEIL

Omnpenenenue AaBlieHUs BO3yXa B OaJUIOHE IIITPUILIA.

HccrnenoBanue 3aBUCUMOCTH JaBJIEHUS BO3[yXa OT e€ro o0béma u
TEMIIEpPaTyphbl.

[IpoBepka rUMOTE3bl JUHEHHONW 3aBUCUMOCTHU JIJTMHBI CTOJIOMKA JKUIAKOCTH B
TEPMOMETPUUYECKOM TPyOKe OT TeMIepaTyphl.

HaGmronenue uW3MeHEHHs BHYTPEHHEH OSHEpruuM Teina B pe3yibTare
TerIonepeaur U padoThl BHEITHUX CHJI.

HccnenoBanue sBiIEHUS TEIJIOOOMEHAa IMpPU CMEIUMBAHMM XOJOJHOM U
ropstyei BOJBI.

OmnpeneneHue KOJIMYeCTBa TEIUIOTHI, MOJIYYEHHOIO BOJOW MPHU TEIIOOOMEHE
C HarpeThIM METAJUIMYECKUM LIWIMHAPOM.

OnpeneneHne MOIIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeloToHa-Puxmana).

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccenenoBanne npouecca CnapeHusl.

OmnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Omnpenenenue y1eapHOM TEIUIOTHI IIJIaBICHUS JIb/IA.

Pasznes 7. DinekTpuyecKkue ¥ MAarHUTHbIE SIBJICHHS.

Onexktpu3aums Tel. J[Ba pona dIEKTpUUYECKUX 3apsioB. Bzaumopeicteue
3apsKeHHBIX Tel. 3akoH Kynona.

Onextpuueckoe noisie. Hanpsok€HHOCTH anekTpudeckoro nosid. [IpuHumn
CYNEpIIO3UIINH dJEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyecKkux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBONHMKHM, HOHMAJIEKTPUKA M IOJYNPOBOJHUKH. 3aKOH
COXPaHEHMS IEKTPUUYECKOTO 3apsa.

ONEKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHMS 3JEKTPUYECKOIO TOKA.
W cTOYHUKU TOCTOSIHHOTO ToOKa. JIeWCTBUS AJIEKTPUYECKOr0 ToKa (TEIUIOBOE,
XUMUYECKOE, MAarHUTHOE). DNEKTPUUYECKUI TOK B METaJIaX, )KUJIKOCTAX U razax.

OnekTpudeckas nenb. Cuna Toka. DIEKTPUYECKOE HAIPSIKEHUE. AMIIEPMETP
Y BOJIFTMETP B LIENH MTOCTOSIHHOTO TOKa. CONpOTHBIIEHNE IPOBOJHUKA. Y AEIIBHOE



conpoTHBieHUE BemecTsa. 3akoH Oma s yyactka nenu. [locienosarensHoe n
napajuielibHoe coequHeHrne npoBoAHUKOB. DJC B 1€ MOCTOAHHOTO TOKA. 3aKOH
Oma nns nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3JEKTPUUYECKUX
uenen. HemHerHple 3J1€MEHTHI.

Pabora u MOLIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jlxoynsa-Jlenua.
DneKTpUUYecKre ey U MOTPeOuTeNn eKTpruIeckoi suepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3anmoaeicTBUE  TMOCTOSHHBIX ~ MarHUTOB.
MarnuTtHoe nosie. MarHutHoe nosie 3eMJIM U €r0 3Ha4YCHHE IS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarnutHoe Tone d3JeKTpudeckoro Ttoka. OnbeiT  Amrmepa.
[IpuMeHeHne BIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHUTHOTO IIOJS HA
npoBoAHUK ¢ TokoMmM. Cuina Awmnepa W ompeiesneHUE €€ HampaBJICHUS.
DJIEKTPOJIBUTATENIb ITOCTOSSHHOTO TOKa. lCronb30BaHUE SJIEKTPOJBUIATENICd B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnertel @apanes. fBnenne anekTpoMarHuTHOM MHAYyKUMH. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. Crioco6b1 MOJTYYEHUS ANEKTPUUYECKOM SHEPIUHu.
DNEKTPOCTAaHIIMM HAa BO30OHOBIISIEMBIX HMCTOYHUKAX DHEPrUU. DKOJIOTHYECKUE
poOJIeMbl SHEPTETUKU. TOITUBHBIC SJIEMEHTHI U AJIEKTPOMOOWIIH.

Jemoncmpayuu.

DIIEeKTpU3aLUS TEIL.

JIBa poza 3JIEKTPUYECKUX 3apsiIOB U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEMCTBUE JIEKTPOCKOTIA.

DJIEKTPOCTATUYECKAST UHIYKIIHS.

3aKOH COXPAHEHUS JIEKTPUUECKUX 3aPSAI0B.

MogenupoBanue CHIOBBIX JIMHUM JJIEKTPUYECKOTO TOJISI C MOMOIIBIO
OyMaKHBIX CYJITAaHOB.

[IpoBOAHUKH U TUDIIEKTPUKH.

M cTOYHHUKH TOCTOSIHHOTO TOKA.

JIeficTBUSA DIEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUIKOCTH.

["a30BbIl pa3psia.

W3mepenne CUitbl TOKa aMIIEPMETPOM.

N3MepeHune 37eKTpUYECKOTrO HAMPSAKEHUS BOJIbTMETPOM.

Peocrar u marasuH cONpOTUBIICHUN.

B3aumopelicTBre NOCTOSSHHBIX MAarHUTOB.

MopaenupoBaHrue HEBO3MOXKHOCTHU Pa3JI€JICHUS OJKOCOB MAarHUTA.

MopenrpoBaHue MarHUTHBIX TIOJIEW MOCTOSSHHBIX MarHUTOB.

OmneIiT Opcrena.

MaruuTtHoe€ noJje Toka. DJIEKTPOMarHur.



JlelicTBHE MAarHUTHOTO IOJI HA TPOBOJHUK C TOKOM.

DNEeKTpOJBUraTelb MOCTOSHHOTO TOKA.

OnbiThl @apajes.

DJIEKTPOre€HEePaTOP MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

OneiTel TI0 HAOMIONEHUIO DIICKTPU3AIMU TEJI TPU COMPUKOCHOBCHUH W
VHIYKLHEH.

HccnenoBanne JE€UCTBHS  DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH U
JTURJICKTPUKHU.

COopKa U UCTIBITAHUE DJIEKTPUUECKOMN LIETTH MOCTOSIHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKA, IIPOTEKAIOIIETO Yepe3 pe3ucTop, OT
HaIPSKEHMS Ha Pe3UCTOPE U COMPOTUBIIEHUSI PE3UCTOPA.

OnbITL, JIEMOHCTPUPYIOLINE 3aBUCUMOCTh JJIEKTPUYECKOIO COMPOTUBIICHUS
MIPOBOJHUKA OT €r0 JIJIMHBI, IUIOMAIX MTONEPEYHOr0 CEYEHUs U MaTepuaa.

OmnpezeneHue yaelbHOrO CONPOTUBIICHUS TPOBOJHUKA.

[IpoBepka mpaBWiIa CIHOXKEHUS HAIPSHKEHUHM TMPU  TOCIEIOBATEIBHOM
COEAMHEHUH JIBYX PEZUCTOPOB.

[IpoBepka mpaBwia [Jd CWJIbBl TOKAa MpPU NAPAJUIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS NCTOYHUKA TOKA.

[Tposepka npasui Kupxroda.

[IpoBepka BeinoJIHEHUS 3aK0oHAa OMa [J1s1 TOJHOM LEMNu.

N3ydeHne BOJIbTAMIIEPHBIX XaPAKTEPUCTUK HETMHEUHBIX AJIEMEHTOB (JIaMITbI
HaKaJIMBaHUSI WK MOJYITPOBOJIHUKOBOIO JIMOJIA).

Omnpenenenue pabOThI ATEKTPUIECKOTO TOKA, UIIYIIETO YepPe3 PE3UCTOP.

OnpeneneHne MOIUTHOCTH JIEKTPUUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.

Onpenenenue KII/[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICHCTBUS TOCTOSIHHBIX MAarHUTOB.

W3y4yeHne MarHuTHOTO TOJISl IOCTOSTHHBIX MAarHUTOB TIPU WX OOBEIMHCHUH U
pa3aeneHu .

HccnenoBanne N€MCTBUS SJIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OMNBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICUCTBUS KATYIIKHU C
TOKOM W MarHuTa OT CHWJIbl W HampaBJeHUS TOKa B KaTyIIKe W OT HaJW4uA
(OTCYTCTBUSI) CEpICUHHKA B KATYIIIKE.

N3yueHne neicTBUS MarHUTHOTO TMOJIsl HA TPOBOJIHUK C TOKOM.

KoHncrpyupoBanue u uzydeHue paboThl JIEKTPOBUTATENS.

N3mepenue KII/] anekTpoaBUTraTeibHONM YCTAHOBKH.

OnbIThl 1O  HWCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHONW  HMHAYKIUU:
UCCIIEOBAHUE U3MEHEHUI 3HAUEHUS U HAIIPABIICHUS! UHIYKIIMOHHOTO TOKA.



9 KUIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanuveckoe JaBwKeHue. MarepuanpHas Touyka. CrmocoObl OmucaHus
MEXaHUYECKOTO JBWXCHUS: TaOIMYHBIA, Tpaduieckuii, aHamuTudeckunii. Cucrema
oTcu€ta. OTHOCUTEILHOCTh MEXaHUYECKOTO JIBHKECHUSI.

BekTopHble BeJIMUMHBI, ONEpallMi ¢ BEKTOPAMHU, IPOEKIMU BeKTOopa. Paguyc-
BEKTOpP MAaTEpUAIbBHOW TOYKH, MEPEMENIEHNE Ha IUIOCKOCTH. PaBHOMepHOe
IpPSAMOJIMHENHOE JBMKeHUEe. HepaBHOMEpHOE NIPAMOIMHENWHOE JIBU)KCHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJIa PU HEPABHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JIBUYKEHUE. Y CKOpPEHHE
cBoOoiHOTO NTageHus. OnbIThl [anues.

['paduyeckass uHTEepHpeTalus YCKOPEHUsI, CKOPOCTH, MPOUIECHHOTO MYTU U
MEPEMENIEHHUS ISl TPSIMOJIMHEMHOTO JBHXKECHUS.

JIBrkeHue Tena, OpOIIeHHOTO MO/l YTIIOM K TOPU30HTY.

JIB>KEHME 110 OKPYKHOCTHU. JIMHEHasi CKOPOCTh, YIi0Basi CKOPOCTh, MEPUOL
Y 4acTOTa OOpalleHus MPU paBHOMEPHOM JIBHXKEHHUU MO OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPHU IBUKECHUU 10 OKPYKHOCTH.

Bexkrop cunbl. PaBHOAECTBYIOIIAs cUa.

[IepBriit 3ak0H HproToHa. Bropoi 3akon Herorona. Tpernii 3akoH HeroToHa.
[IpyHUMD CynepIO3UIUHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUS CKOJIbKEHUS, CUJla
TPEHUS TIOKOsI, IpyTre Bubl Tpenus. KoadumuenT tpenus.

JIBU>KEHHE TEN MO0 OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHUJL.

3akoH bepHymnum m noabéMHas cuna Kpbuia. COBpEMEHHBIE JIETATEIIbHBIC
anmapaTtbl, CyJa Ha TOJIBOJHBIX KpbUIbSIX, AHTHKPBUIO HA CKOPOCTHBIX
aBTOMOOWJISX. [BHKeHUe oe3ja Ha MarHUTHOM MOy IIKE.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TSITOTEHUA. [[BHKEHHE TEa BOKPYT
rpaBUTALIMOHHOTO LIeHTpa (B ToM uucie I1aHer BOkpyr Comuua). Ilepsas
KOCMHMYECKasi CKOPOCThb. HeBeCOMOCTh U Meperpy3KHu.

PaBHOBecue MarepuanbHON TOUKHU. AOGCONIIOTHO TBEpAOE Teno. PaBHoBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpauieHusi. MOMeHT cuibl. L[eHTp TsxecTH.

Nmnynec Tema. M3meHenue wumnynbca. MMnynbc cuiibl. Ynopyroe u
HEyIpyroe B3aUMOJCHCTBHE. 3aKOHbI HM3MEHEHHUSI M COXPAHECHHS HUMIIYJbCa.
PeaktuBHOE nBUXEHNE.

Mexanuueckass pabora U MOIIHOCTb. PaboTa cuil TSHKECTH, YNPYTroOCTH,
TpeHus. CBs3b SHepruu U paboThl. [loTeHIInampHasT YSHEPTUS TeJla, MOJHATOTO HaJl
ITIOBEPXHOCTHIO 3eMIH. [loTeHIIManpHas sHeprus cxaTou npyxunsl. Kunetnueckas
sHeprus. TeopeMa O KMHETUYECKOW SHEPruu. 3aKOH HW3MEHEHHS M COXPAHEHUS
MEXaHUYECKON YHEPTHH.



Hemoncmpauuu.

HaGmroieHre MeXaHMYeCKOTO JIBM)KCHHUS Tella OTHOCHTEIIBHO Pa3HBbIX Tel
OTCU€Ta.

CpaBHEeHME MYTE M TPACKTOPUN JIBUKEHHUS OJIHOTO U TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO JIBUKCHHUS.

HccnenoBanne Mpu3HaAKOB PABHOYCKOPEHHOTO JIBHXKEHHS.

Habnronenue aBuKeHUsI Tea MO OKPYKHOCTH.

Halnroienre MeXaHUYECKUX SIBJICHUM, MPOUCXOASIIUX B CHUCTEME OTCUETa
«Tenexka» mpu €€ pPAaBHOMEPHOM M YCKOPEHHOM JBMKEHUU OTHOCHUTEIBHO
KaOuHeTa (QU3UKU.

HabGmroienre paBHOBECHS Tell, CBOOOIHOTO TaJeHHUs, KOJIeOaHUsT MasTHUKA B
MHEPILHMATIbHBIX CUCTEMAX KaK MOATBEPIKICHUE IPUHITUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHMS TeJIa OT €r0 MACChl U ACUCTBYIOIIECH HA HETO CUJIBI.

Habntonenue paBeHcTBa CUIJI IPU B3aUMOACHCTBUM TElL.

HN3meHeHue Beca Tela Ipu YCKOPEHHOM JIBUYKCHUH.

[lepenava uMmityJjibca Ipu B3aUMOACHCTBUU TEJL.

[IpeobpazoBaHus SHEPTUU MPU B3aUMOJICUCTBUU TEJI.

CoxpaHeHue UMITyJibca Mpu a0COTIOTHO HEYIIPYTOM B3aUMO/ICUCTBUMU.

CoxpaHeHue UMITyJIbCa IPU YIIPYTOM B3aNMOJICHCTBUU.

HaGmro1eHre peakTUBHOTO JIBHKCHHS.

CoxpaHeHune dHEePruu IPU CBOOOTHOM I1aJICHUH.

CoxpaHeHue SHEPruM Npu ABMKEHUHU Tea MO ACHCTBUEM NPYKUHBI.

Jlabopamopnuie pabomul u onvimol.

KoHcTtpyupoBanue TpakTa Jisi pa3roHa W JajJbHEHIIEro paBHOMEPHOIO
JIBMKEHUS TIapuKa WU TEIEKKHU.

OnpeneneHue cpeaHeldl CKOPOCTU CKOJIBKEHUS OpycKa WM JIBHOKCHUS
11apyKa 110 HAKJIOHHOM INIOCKOCTH.

OnpeneneHne yCKOpEHUs TeJla MPHU PABHOYCKOPEHHOM JBHXKEHUH I10
HAKJIOHHOM TNIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TMNOTE3bI: €CIU NMPU PABHOYCKOPEHHOM JBMXKEHUH 0€3 Ha4aJIbHOM
CKOPOCTH ITyTH OTHOCATCS KaK psifi HEYETHBIX YMCEII, TO BPEMEHA OJIMHAKOBBI.

HccnenoBanne NBUKEHUS Tella, OPOIISHHOTO 10T YIJIOM K TOPHU30HTY.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TPEHHUSI CKOJIBKEHUS OT  CHJIBI
HOPMAJIBHOTO JIaBJICHUS.

Onpenenenue ko3 GULKEHTa TPEHUS CKOJIbKEHUS.

OnpeneneHue KECTKOCTU MPYKUHBI.



HccnenoBanre 3aBUCUMOCTU CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT
cTernieHu eopMaIuy mpy>KUHBI.

Onpenenenue paboThl CHIIBI TPEHUSI MPU PABHOMEPHOM JIBHXKEHHMM Teja MO
TOPU30HTAIILHOM ITIOBEPXHOCTH.

Onpenenenue pabOThl  CWJIBI  YIOPYTOCTH TIPpU  MOIBEME Tpy3a C
UCIIO0JIb30BaHUEM HETOJIBUKHOTO U MTOJABUXKHOTO OJIOKOB.

Pa3znen 9. Mexannueckune KoJie0aHus U BOJIHBI.

KonebarenbHnoe neuxenue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: IEPHO/,
4acToTa, aMIUIUTyAa. [apMoHMueckue KkoyieOaHus. 3aTyXawlue KoJjeOaHus.
Brinyxnennsie konebanus. Pezonanc.

MareMaruyeckui M OPYKUHHBIA MasTHHUKU. l[IpeBpaumieHune sHEpruu mnpu
K0J1e0aTeTbHOM JBUKCHUU.

Mexannueckue BoJIHBL. [IponosibHble M TonepeuHble BoJHBL. (CBOKCTBA
MEXaHUUYECKUX BOJH: uHTepdepeHuus u nudpaxuus. JjiruHa BOJIHBI U CKOPOCTh €€
pacrpocTpaHeHus. MexaHnuecKkre BOJHBI B TBEPJIOM TeJle, CEHCMUUECKUE BOJHBI.

3Byk. PacnpocTpaHeHue u OTpaxxeHUE 3ByKa. 'pOMKOCTH 3ByKa M BBICOTa
ToHa. Pe3zonanc B akycrtuke. WHppa3Byk u ynabTpasByk. HWcnonbs3zoBanue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSIX.

Jemoncmpayuu.

HaGnronenue konebGaHwii Tenm moOj JCHCTBUEM CHIIBI TSOKECTH W CHIIBI
YIPYTOCTH.

Ha6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGroieHre BoIHYKI€HHBIX KOJIEOaHUM U pe30HaHca.

Pacnpoctpanenue npo10iabHBIX U MONEPEYHbIX BOJIH (Ha MOJIETIN).

Hab6mronenune natepdepenninu u qudpakiini BOJIH Ha TOBEPXHOCTH BOIBI.

HabGmronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnsie pabomsl u onvimol.

OmnpeneneHne 4acTOTHI U MEPHOIa KoJIeOaHUN MAaTEMAaTHIECKOTO MasTHUKA.

Omnpenenenne 4acTOThI U MEpUoaa KoJieOaHUN IPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTU Mepuoja KoieOaHuil rpy3a Ha HUTH OT JIJTUHBI
HUTHU.

HccnenoBanue 3aBUCUMOCTH TMeproa KOJIeOaHUM MPYKUHHOTO MasTHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH TepuoJa KoJeOaHWil Tpy3a, MOABEIICHHOTO K
JIEHTE, OT MaccChl rpys3a.

OMnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEpHO/Ia KOJIeOaHUu! NMpy>KUHHOTO
MasTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

N3mepenne ycKkopeHusi CBOOOTHOTO ITaICHUS.



Pa3znes 10. D1eKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MoJie.  DJEeKTpOMarHuTHele  BoJHbBIL.  CBoiicTBa
AIEKTPOMArHuTHbIX BOJH. Illkana »ieKTpOMarHUTHBIX BOJH. Mcnonb3oBaHue
JJIEKTPOMAarHWTHBIX BOJH JUIsI COTOBOM cCBsA3W. Pammonokanms. Kocmuueckas
CBSI3b.

OnekTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoyiHOBBIE CBOMCTBa
cBeTra: uHTephepeHIus U AUPPaAKIUS.

Jemoncmpayuu.

CBOICTBa 3JIEKTPOMATrHUTHBIX BOJIH.

WuTepdepenmus u qudpaxnus cBeTa.

Jlabopamopnsie pabomul u onvimol.

N3ydyeHue CBOICTB 3JEKTPOMAarHUTHBIX BOJH C MOMOULIbIO MOOMJIBHOIO
TenedoHa.

[TpoBeneHue onbITOB 10 HAOJIIOACHHUIO MHTEpPEPEeHIINH U TU(PAKIIUK CBETA.

Pasznen 11. CBeToBBIC SIBJICHHUS.

JlyueBass MoJenb CBeTa M TeOMETpUYecKas onTuka. VCTOYHMKHM CBera.
[IpsmonuHeliHOoe pacnpocTpaHeHue cBeta. 3arMmeHuss ComHua u o JIyHBIL
Otpaxenue cBera. llnockoe 3epkano. 3akoH oTpaxeHus cBeta. Iloctpoenue
U300pakeHU, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akOH npenomiieHus ceera. [lonHoe oTpakeHne cBeTa.
Hcrnosb30BaHuE MTOJIHOTO OTPAXKEHUS B ONITUYECKHUX CBETOBOAAX, ONTOBOJIOKOHHAS
CBSI3b.

Jlunza, xonx nyyer B JmH3E. Dopmyna TOHKOW JH3BL. [locTpoeHue
n300pakeHnii, cHOpMHpPOBAaHHBIX TOHKOW JUH30M. OmnTuueckas cucrema
¢oroanmnapaTa, MUKpPOCKONa M Tejeckoma. [7a3, Kak oONTHYEeCKas CHUCTeMa.
bim30pyKoCTh U 1aIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. OmnbiTel Hbtorona. Crokenue
CIIEKTPAJIBHBIX LBETOB. J(nucnepcus ceera.

Hemoncmpauuu.

[IpsAamMonuHEHHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBera.

[Tonyyenue n300paxeHuil B IIIOCKOM 3€pKaje.

IIpenomiienue caera.

OnTryecKuil CBETOBO/I.

Xox mydeil B cOOMparoIieil JInH3e.

XoJ JIyder B paCCEUBAIOIIECH JIMH3E.

[Tonyyenune n300paxeHuil ¢ TOMOUIBIO JTUH3.

[TpuHun aeiicTBus oToarnmnapara, MUKpPOCKONA U TEJIECKOIIA.

Mogensb riasa.



Pasnoxenue 6emoro cBera B CIIEKTP.

[Tomyuenue 6en0ro cBeTa NpH CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

HccnenoBanne 3aBUCUMOCTH yIVIa OTPaXEHUsT CBETOBOIO Jiyda OT yIJa
NaJCHUs.

N3yyeHue cBOMCTB U300paKEHU B INIOCKOM 3€pKaJie.

HccnenoBanue 3aBUCUMOCTH yIjla IPEJIOMIIEHUS OT yIJIa MaJIEHUs CBETOBOTO
Jy4a Ha TPaHULIE «BO3AYX—CTEKIIO».

[TonyueHnue n300pakeHUM C TOMOIIBIO COOMPAIOIICH JTUH3BI.

Omnpenenenne (POKyCHOTO pacCTOSIHHSI M ONTUYECKOM CHIIBI cOOMparomen
JINH3BI.

OmnBITHI 10 Pa3I0KEHUIO OEJIOT0 CBETa B CIIEKTP.

OnpIThl MO BOCHPHUATHIO IIBETa NPEIMETOB MPU HUX HAOIIOACHUM 4Yepes
LBETOBbIE (PUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mimanerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanue v noryoueHne ceera aroMoM. KBaHThl. JIMHeUaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- U ramma-uzinyudenusi. CTpoeHue aTOMHOIO
anpa. HyxioHHas wmoxaens aromMHoro sapa. HMsorombsl.  PaguoakTuBHBIE
npespamenus. [lepuon momypacmnana atoMHbIX saep. JelcTBue paguoakTHUBHBIX
W3JIyYEHU HA )KUBBIE OPraHU3MbL. 3alUTa OT PaJIMOAKTUBHOTO U3ITyUCHUSI.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOIO M MacCOBOIO YHCEIL.
DHeprusi cBs3M aToMHbIX snep. CBA3b Macchl U SHepruu. Peakuuu cuHTe3a U
nenenus sanep. Mcerounumku sHeprum CosiHma u 3BE374. flnepHas sHepreTuka.
DKOJOru4ecKue MpoOIeMbl sAEPHOM SHEPTreTHKY.

Hemoncmpayuu.

CHexTphl U3y4YEHUS U NOTJIOICHUS.

CreKTpbl pa3IMYHbIX Fa30B.

Cnektp Bogopoaa.

Hab6mronenue Tpekos B kamepe Bunbcona.

Pabora cuéTtunka HOHU3UPYIOIINUX U3ITYUEHUH.

Peructpauus u3inyyeHus NpUpOIHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnsie pabomul u onvimol.

Halnronenue CrulonHbIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITyUYECHHS.

HccnenoBanne TPEKOB: U3MEPEHHUE SHEPIMM YACTHULBI 10 TOPMO3HOMY ITyTH
(o pororpadusm).

H3mepenne paguoakTUBHOTO (hoHa.

IHoBTOPHUTEIBLHO-00001HAKO N MOAYJIb.



[ToBTOpUTETHEHO-0000MIAIONINN MOAYITH TIPEAHA3HAYCH JIJISI CHCTEMAaTHU3aIuu
u  0000mIeHHs]  TPEIMETHOTO  COACpKaHWA H  OMNbITa  JICSITEIBHOCTH,
NpPUOOPETEHHOTO NPH M3YYEHUH BCero Kypca (U3HKU YIriIyOJIEHHOTO YPOBHS, a
TaKKe JUIsl TIOJTOTOBKM K OCHOBHOMY TOCY/IapCTBEHHOMY 3K3aMEHY 110 (PU3HKE.

B mpomecce wu3ydeHHs JaHHOTO MOXAYIS PEATM3YIOTCS U IOJYYaroT
JTanbHEHIIee pa3BUTHE Yy4YeOHBIE JCHCTBHUSA, O0OECTCUMBAIONINE JOCTIIKEHUE
NPEIMETHBIX W METalpeAMETHBIX pPe3ylbTaToB oOOy4eHHs, (HOpMHUpPOBAHUE
€CTECTBEHHO-HAYYHOU TPaMOTHOCTU: OOBSICHEHUE U ONKMCAHUE SIBJICHUI HA OCHOBE
pUMEHEHUsT (U3MYCCKUX 3HAHHWM, WCCICAOBATEIbCKUE NEUCTBHS (BBIIBHKECHUE
TUTIOTE3, MMOCTAHOBKA IENM W TUTAHUPOBAHWE WCCIICIOBAHUS, aHAIW3 JaHHBIX U
MOJIyYE€HHUE BHIBOJIOB).

[MpeamoututenbHor  (HOpMOI  OCBOEGHUS MOJYJA SBISETCS TMPAKTHUKYM,
nporpamMma KOTOpPOro BKIIFOUYAET:

pelieHne 3amav, OTHOCSIIMXCS K Pa3IMYHBIM pa3feliaM M TeMaM Kypca
(bU3HUKH, B TOM YKCIIE 337]a4, MHTETPUPYIONTUX COJAEPKAaHUE PA3HBIX Pa3/IeIoB;

BBITIOJIHEHUE JTA0OPATOPHBIX Pa0OT M OMBITOB (BKJItOUasi paOOTHI M OMBITHI U3
nepeyHell K paszjenaMm Kypca) B YCIOBUAX CaMOCTOSITENIBHOIO IUIAHUPOBAHUS
MIPOBEICHUSI UCCIICTOBAHMS, BEIOOpA W 000OCHOBAHUS METOJIa M3MEPEHUS BEIIMYUNH,
COOpPKH HKCIIEPUMEHTAIILHON YCTAaHOBKHU;

BEITIOJTHEHUE MTPOOJIEMHBIX 3a/TaHUH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3amaHusl TO ECTECTBEHHO-HAYYHON TpPamMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJIEPKAHUEM;

paboTy HajJ TPYNIIOBBIMU WU MHANBUIYAJTBHBIMU TPOCKTAMH, CBI3AHHBIMHU C
coJiep)kaHueM Kypca (HU3HKH.

M3ydeHne MOBTOPUTEIHLHO-0000IIAIONMIET0 MOAYJISI MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JTMArHOCTUYECKON paboThl 3a Kypc (GU3UKHU YIIIyOJIEHHOTO YPOBHS,
BKJIIOYAIONIEH 3aJlaHus Pa3HOTO YPOBHS CJIOXHOCTH. Pe3yibTaThl BBINOJHEHUS
JTMArHOCTUYECKON pabOThl MOTYT TOKA3bIBaTh CTETIEHb TOTOBHOCTH O0YYArOIIMXCS
K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy 10 (U3HKe, a TaKkKe
CBUJIETEIHCTBOBATH O IOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOM IPaMOTHOCTH.



I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3MKE
HA YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

N3ydenue (pu3uKu Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsI HAPaBICHO
Ha JOCTH)KCHHE JIMYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbTaTe uydyeHus Pu3NKyd Ha ypOBHE OCHOBHOI'O 00IIEro 00pa3oBaHuUs
y oOyuaronierocs 0yayT copMHUpOBaHBI CIEAYIONINE TUYHOCTHBIE PE3yIbTaThl B
YacTH:

o l)nampuomuuecxkozo éocnumanus:

MPOSIBJIICHHE MHTEpPECa K UCTOPUH MU COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
(bu3MUeCcKOl HayKu;

IIEHHOCTHOE OTHOIIIEHUE K IOCTIKCHHSIM POCCUUCKUX YUEHBIX-(U3HKOB,;

o 2)2pasrcoanckozo u Oyxo6HO-HPABCMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJICHHH OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKHX MPOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKEHUMN
bu3uKy;

OCO3HaHWE BAKHOCTH MOPATHHO-ITUYECKUX TPUHIUIIOB B JEITEIHHOCTH
YUY€HOTI0;

e 3)Icmemuyecko2o 60CHUMAHUA:

BOCIIPHATHE ICTETUYCCKUX KAdyeCTB (DPM3MYECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

o 4)uennocmu HAyuYHO20 NOZHAHUA:

OCO3HaHWE IICHHOCTH (PU3NYECKOW HAayKd KaK MOIIHOTO HHCTPYMEHTA
MO3HAHUSA MHUpPA, OCHOBBI PA3BUTHUS TEXHOJOTUN, BaKHEHIIEH COCTaBISIOLIEH
KYJIbTYPHI;

OpUCHTAlUSI B JICATCIILHOCTH HA COBPEMEHHYI) CHCTEMY Hay4YHBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBI;

pa3BUTHE HAY4YHOUM JIIOO03HATENBHOCTH, HMHTEpPEca K HCCIIEeI0BATENbCKON
NEeSITENbHOCTH;

o 5)ppopmuposanun Kynomypel 300p06ba U IMOUUOHANLHO20 O1AZONOTIYUUA:

OCO3HAaHME IIEHHOCTHM 0e30macHoro ooOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAXHOCTH TpaBWJI O€30MacHOr0 TOBEACHUS Ha
TpaHCIOpPTE, Ha JOpOrax, C OJJIEKTPUUYECKUM M TEIUIOBHIM O0OpYJOBAHHEM B
JIOMAIITHAX yCIIOBUSX;

cOpMUPOBAHHOCTh HAaBBIKA pEQIIEKCHH, MPU3HAHHUE CBOErO IIpaBa Ha
OIMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4ejIoBeKa;



e 6)mpyooeozo eochnumanus:

aKTUBHOE YyYacTHE B pEIICHHHM IMPAKTUYECKUX 3a7Jay (B pamMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alluM, ropojia, Kpas) TEXHOJOTHYECKOM U COIUAIbHOU
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YHUCie U (PU3NYECKUX 3HAHUM;

WHTEpEC K MPAKTUYECKOMY U3y4YEeHUIO Mpodeccuil, CBI3aHHbIX C (U3UKOM;

o 7)IK0OS102UHECKO20 60CNUMAHUA:

OpUEHTAllUd HAa TPUMEHEHHE (U3MUECKUX 3HAHUW JUIsl pelIeHus 3a7ad B
00JIaCTH  OKpYXKarlled cpeapl, IUIAHUPOBAHUS IIOCTYIIKOB M OICHKH HX
BO3MO>KHBIX TTOCJEACTBUM JIJIsi OKPYKAIOIIEH CPEeJIbI;

OCO3HaHHWE TI00ATHFHOTO XapaKTepa AKOJOTHYCCKUX MPOOJIIeM W TMyTeH HX
pelieHus;

e 8)adanmayuu K uBMEHAOWUMCA YCI08UAM COUUATLHOU U RPUPOOHOTL
cpeowl:

NOTPEOHOCTh BO B3aMMOJICMCTBMU TMPU BBITIOJTHEHUU MCCIIEIOBAaHUN W
MIPOEKTOB (PU3NUYECKON HAMIPABICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSM JPYTHUX;

MOBBIIIEHUE YPOBHA CBOEHM KOMIIETEHTHOCTH 4epe3 IMPaAKTUYECKYIO
JESATEIBbHOCTD;

noTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUW, YMEHHMH (HOPMYIUPOBATH
UJIeU, IOHSTHUSI, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

O0CO3HaHME Je(HUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH
busuky;

MJJAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHHH HOBBIX (HU3UUECKHUX
3HAHMU;

CTpEMJICHUE aHAIM3UPOBATH U BBISIBIIATh B3aUMOCBSI3U MPUPObI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (PU3MUECKUX 3HAHUM;

OIIEHKa CBOUX JEWCTBUM C YYETOM BIUSHHS Ha OKPYKAIOLIYI0 Cpeny,
BO3MOJKHBIX TJIOOATBHBIX MOCIIEICTBHIA.

METAIIPEIMETHBIE PE3YJIBTATHI

B pesynbrare ocBoeHUss TporpamMMmbl 10 (U3MKE HAa ypPOBHE OCHOBHOTO
oOmero odpa3zoBanus y oOyyvaromierocs 0yayT chopMHpOBaHbI MeTANpPeAMeTHbIe
pe3yJbTaThl, BKIIOUYAIONIIC I03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC IEHCTBU,
KOMMYHHUKATHBHBIC ~ YHUBEpCaJbHbIC  y4eOHBIC  JCHCTBUS, PETYJISITUBHBIC
YHUBEpCaJIbHbIC YUeOHBIC JICHCTBHSI.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
ba3oBble 1ornueckue aeiicTBU:
BBISIBIISITh WM XapaKTePU30BaTh CYIIECTBCHHBIE TMPU3HAKK OOBEKTOB
(stBICHMIT), KITacCU(DUITMPOBATH UX;



BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHUBOPEYHsI B pacCMaTpUBaeMbIX (aKTax,
JAHHBIX ¥ HAOIIOICHUSIX, OTHOCAIIUXCS K (PHU3NYECKUM SBIICHUSIM;

BBISIBJISITh IPUYUHHO-CIICJICTBEHHBIE CBA3U IPU HW3Y4YEHUU (PU3MUYECKUX
SBIICHUA ¥ TIPOIIECCOB, JieJaTh BBIBOJLI C HCIIOIB30BAHUEM JICIYKTUBHBIX W
WHIYKTUBHBIX  YMO3aKJIFOUCHHH, BBIIBUTAaTh THIOTE3BI O  B3aMMOCBI3SX
(U3UYCCKHUX BEIIMUHH,

CaMOCTOSATENILHO BBIOUpATh CIOCOO pelieHus: yd4eOHOM (u3nueckon 3amaydu
(cpaBHEHHME HECKOJIbKMX BAPUAHTOB PEILCHHUS, BHIOOpP Hambosee MOIXOSIIET0 C
y4ETOM CaMOCTOSITEIIEHO BBIICICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarebcKue 1eiiCTBUS:

MCIIOJIb30BATh BOTIPOCHI KaK UCCIIE0BATEIIbCKUN HHCTPYMEHT MTO3HAHUS,

MPOBOJUTH MO CAMOCTOSATEIHLHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
bu3HYecKuil SKCIEPUMEHT, HEOOIIBIIIOE UCCIIeI0BaHNE (DU3NUECKOTO SBICHUS;

OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(POPMAIIHIO, TTOTYICHHYIO
B XO/I€ UCCJICIOBAHUSI W DKCIIEPUMECHTA;

CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIECHUS W BBIBOJABI O pe3yjbTaTam
POBEIEHHOTO HAOIIOCHUS, OTIbITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXHOE JAJIbHEHIIIee pa3BUTHE (PU3UUECCKUX TPOIIECCOB,
a TaKKe BBIIBUTATh TIPEIAIMOJIOKEHUS 00 WX Pa3BUTHH B HOBBIX YCIOBHUSX H
KOHTEKCTax.

Pa6ora ¢ undpopmanmeii:

OPUMEHSTh PA3IMYHBIE METOJbl, HHCTPYMEHTBI M 3alpOChl MpPU TOHCKE U
oTOOpe UH(pOPMAITUHU WUJTK JJAHHBIX C YYETOM MPEIJIOAKEHHON yueOHOM hr3ndecKon
3a/1a4u;

aHAJIM3UPOBATh, CHCTEMATHU3WPOBaTh W HWHTEPIPETHPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUIOB U (GOPM MPEACTABICHHUS;

OLICHUBATh HAAEKHOCTh HMHPOPMALMA TIO KPUTEPHUSM, TMPEIOKEHHBIM
YUHTENIEM WM CPOPMYITHPOBAHHBIM CaMOCTOSTEIBHO;

CaMOCTOSATENILHO  BHIOWpAaTh  ONTUMAJIbHYI0  (OpMy  MpeACTaBICHUS
uHhOpMAIIM W WIIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
TarpaMMaMmu, UHOM Trpadukoil 1 UX KOMOMHAIIUSAMH.

KoMmyHuKaTHBHBIE YHUBeEpPCcaJIbHbIEe YueOHbIe 1elCTBUA:

B XOJi¢ OOCYXIeHus yd4eOHOro MaTepualia, pe3yJbTaToB JabopaTOPHBIX
paboT W MPOEKTOB 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXTaeMOH TEMBbI H
BBICKa3bIBaTh WJEW, HAIlCJCHHBIC Ha pEIICHWE 3aJadyd W  MOJACp)KaHue
0J1arokeaTeIbHOCTH OOIICHUS,

COTIOCTAaBIIATh CBOU CYXJCHHS C CYXKIEHUSMHU JIPYTUX YUYACTHUKOB JIMAJIOTa,
OoOHapyXUBaTh Pa3IUIHE U CXOACTBO TO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;



MyOJUYHO TPEACTABIATh PE3YJIbTAThl BBITIOJIHEHHOTO (DU3UYECKOTO OIbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);

MOHUMAaTh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U MHAMBUAYaJIbHOM
paboThI IPU PEIIEHUH KOHKPETHOM (PU3NYECKON PpOOIeMBbI;

MPUHUMATH 1€ COBMECTHOM JESATEILHOCTH, OPTaHU30BbIBATH JCHUCTBUSI TIO
e MOCTIDKEHHUIO: pacHpeleNiaTh poiid, OOCYXXIaThb MPOIECCHl U Pe3yJbTaThl
COBMECTHOM pabOoThI, 0000111aTh MHEHUS HECKOJIBKHUX JIFO/ICH;

BBINIOJIHATH CBOIO YacTh pPabOThI, JOCTUras KaueCTBEHHOI'O pe3yJsibTara o
CBOEMY HAIpaBJICHUI0O U KOOPJIUHUPYS CBOM JIEUCTBHUS C JIPYTMMH YJIEHAMU
KOMAaH/JIbL;

OIICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOIIMU MPOAYKT IO KPUTEPHSIM,
CaMOCTOATENHEHO CHOPMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOICUCTBHSI.

PeryisiTuBHbBIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

BBISIBIISIT TIPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYyaIUsX, TPEOYIOMIUX ISt
peuieHust GU3NIECKUX 3HaAHUM;

OpPUEHTUPOBAThCA B  PA3JIMYHBIX  MOJXOJAaX  MNPUHATHUS  PELICHUM
(MHAMBUIyATbHOE, IPUHSATHE PEUICHUS B TPYIIIE, IPUHATHE PEIICHUN Ipynnoi);

CaMOCTOSATENIbHO COCTAaBJISTh AJTOPUTM pelieHuss (GU3NUECKOM 3a7adul WU
IUIaH UCCIEJOBaHUS C YYETOM HUMEIOIIHUXCS PECYpCoOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/IjlaracMble BapUaHThI PEIICHU;

JIenaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEeKT:

JIaBaTh aJICKBaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH e€ N3MEeHEHHUS,

OOBSACHATh  NPUYMHBI  JOCTHXKEHUS  (HEHOCTHXKEHHUS)  pe3yjbTaToB
NeATEeIbHOCTH, JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BbIIOJIHEHUS
bu3nUecKoro McciueoBaHUsl WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENHCTB,
U3MEHMBIINXCS CUTYyallui, YCTAHOBIIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM.

CTaBUTh C€0sl HA MECTO JPYroro 4elioBeKa B XOJi¢ CIopa WM AUCKYCCHM Ha
Hay4YHYI0 TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYroro.

MPU3HABATh CBOE MPABO HA OMIMOKY MpH pelIeHnH (PU3NYECKUX 3a7a4 WU B
YTBEPKJICHUSX HA HAYyYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

IMPEAMETHBIE PE3YJIBTATDBI

K koHniry o0y4eHus 6 7 kaacce peIMETHBIC pe3yIbTaThl HA YTITyOJICHHOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITXCSI YMCHUIA:



WCIIOJIB30BATh TOHATHUS: (PU3NUECKUE W XMUMHYCCKHUE SBIICHUS, HAOIIOCHUE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, €AUHMIBI (U3UYECKUX BEIWYUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUA BellecTBa (TBEpAOE, KHUAKOE, ra3000pa3Hoe),
MEXaHU4YeCKOoe JBIKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSIMOJUHEHHOE),
TpaeKToOpHus, paBHOJACUCTByIomas cui, jAedopmaius (ymnpyras, IulacTUYecKas),
HEBECOMOCTb, COOOIAIOIINECS COCYIbI;

yBEpPEHHO pa3nuvarh sBieHus (Aud@dy3us, TEMIOBOE IBUKEHUE YACTHUIL
BEIIECTBA, PABHOMEPHOE JBWIXKEHHUE, HEPAaBHOMEpPHOE JABWKEHHUE, WHEPIus,
B3aUMOJICHCTBHUE TEJI, paBHOBECHE TBEPJIBIX TEJ C 3aKPEIIEHHON OChIO BpallleHus,
nepenayda JaBlieHUs TBEPIBIMU TEJIaMH, XHUAKOCTSIMU W Ta3amH, aTMoc(epHOe
JABJICHHE; TUIaBaHUE TeJl, TPEBPAILEHUS] MEXaHUYECKOW SHEPTUH) MO OMUCAHUIO UX
XapakTepHbIX CBOWCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX JTaHHOE
busnueckoe SIBICHHUE;

pacro3HaBaTh  MPOSIBJICHUE  HU3YUYEHHBIX  (PU3MUECKUX  SBICHUU B
OKpy>XaroleM Mupe (B TOM 4ucie (PU3NUECKUEe SIBICHHS B MPUPOJAE: MPUMEPDI
JBUXEHHUS C PA3JIMYHBIMU CKOPOCTSIMH B JKMBOW UM HEXHUBOM NPUPOJE, NCUCTBUE
CWJI TSDKECTU, TPEHUSI, YIIPYTOCTH B IMPUPOJAE U TEXHUKE, BIUIAHUE aTMOCHEPHOTO
JaBJICHUsI Ha >KUBOW OpraHu3M, IJIaBaHUE PBIO, phlYaru B TeJe YelOoBeKa), MpU
ATOM MEPEBOJUTH MPAKTHUECKYIO 3aJayy B YU€OHYIO, BBIACISTH CYIICCTBEHHBIC
cBOMCTBA (TIpU3HAKK) (DU3UIECKUX SBICHUMN;

OMHCHIBATh M3yUYCHHBIE CBOMCTBA TeN U (DU3UYECKUE SIBIICHUS, WCIIOJB3YS
¢usnueckue BeaMUMHBI (Macca, OOBEM, IUIOTHOCTh BEIECTBA, BpEMs, IyTh,
CpedHsisi CKOpOCTb, CUJia yIPYrOCTH, CUJa TSKECTH, BEC Tella, CUJla TPEHUs,
JaBJICHHE TBEPAOrO Telia, JABJIIEHHE CTON0A >KUAKOCTH, BBITAJKHUBAIOIIAS CHUIIA,
MexaHW4Yeckass paboTa, MOIIHOCTh, IJICYO CHIIBI, MOMEHT CHJIBI, KO3((HUIIUEHT
MOJIE3HOIO JIEUCTBUSA MEXAHU3MOB, KUHETUYECKAasl U IOTEHIMAIbHAs SHEPTUs ), IPU
OMHMCAHUMU TPABWIBHO TPAKTOBaTh (PU3NYECKUN CMBICI HCHOJIb3YEMbIX BEJIMYHUH,
uxX O00O03HAaUCHUS U eJUHULBI (UBUYECKUX BEJIWYUH, HAXOJIUTh (HOPMYIIBI,
CBSI3bIBAIONIME JAHHYIO (PU3UUYECKYIO BEJIUUMHY C APYTUMU BEJIUYMHAMH, CTPOUTH
rpauKy U3YyYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BETUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBJICHUS M IPOIIECCHI,
UCIIOB3Ys MpaBuja CIOXKEHUS Cuil (BIOJL OAHOM mpsiMoit), 3akoH ['yka, 3akoH
[Tackansa, 3akoH Apxumena, MpPaBUIIO paBHOBecHs pblyara (OJoKa), «30J0TOE
MpaBUJIO» MEXAaHWKH, 3aKOH COXPaHEHUS MEXaHMYECKOW SHEpruu, NpU STOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3alUCBhIBAaTh €r0 MaTeMaTUYeCcKoe
BBIPAKEHUE;

CTPOUTH MPOCThIE (PU3HUECKHE MOJEIN peajbHbIX O0BEKTOB, MPOIECCOB U
SIBJICHUM, BBIJAEIATH IMPU STOM CYHIECTBEHHBIE M BTOPOCTEIICHHBIE CBONCTBA



00BEKTOB, MPOIIECCOB, SBICHUHN, TPUMEHATH (PU3NIECKUE MOJEITH I OOBICHEHUS
(bu3HYeCKUX MPOIECCOB U PEIICHUS yUeOHBIX 3a]1a4;

OOBSACHATH (PU3UYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHCIIE B
KOHTEKCTE€ CHUTyallii MPaKTUKO-OPHMEHTHPOBAHHOTO XapakTepa, W pelaTh
KauyeCTBCHHBIC 3a7a4d, B TOM 4YHCJIE TPEOYIOIIME YHCICHHOTO OIICHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MUECKHUX BEJIMYWH, IMPU STOM BBHIOMPATH aJC€KBATHYIO
(bU3HYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIICICTBEHHBIC CBSA3M U BHICTPAMBATh
JIOTUYECKYIO IIEMOYKY PpAacCyX JACHUM ¢ Omopod Ha HU3y4YEHHBbIE CBOMCTBa
buznYecKkux sABiIeHUM, (HU3NYECKUE 3aKOHBI, 3AKOHOMEPHOCTU U MOJIENH;

pemiath pacu€THbIe 3aauu (B 2—3 ACMCTBUSI) MO M3y4yaeMbIM TeMaM Kypca
bu3uKu, BIOUMpas aieKBaTHYIO (U3MUECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U (hopmyJl, CBA3BIBAIONIUX (PU3MUECKHE BEIMYMHBI, 3aMMCHIBATh KPATKOE YCIOBUE
U pa3BEPHYTOE pEIIEHUE 3a/aud, BBIABIATH HEAOCTAIOIIME WA H30BITOYHBIC
JTaHHBIC, OOOCHOBBIBATH BBIOOP METOJA PEIICHHWS 3aJadd, HCIOIb30BaTh
CIIPaBOYHBIE JaHHBIC, MPOBOJUTH MATEMATHUYECKUE MPEOOpa30BaHUS W PACUETHI,
OIICHUBATh PEATHCTHYHOCTh TMOJTYYEHHOTO 3HA4YCHUsSI (U3HUYECKOW BEIHYUHBI U
ONpeNeNsITh Pa3MEPHOCTh (U3MUECKOW BEIMYMHBI, MOJYYEHHON IpU pelIeHUU
3a]a4u;

pacmo3HaBaTh TPOOJEMBI, KOTOPHIE MOXKHO PEIINTh TPH  TOMOIIU
bu3HYEeCKNX METOJ0B, M TpeajiaraTh OPHUEHTUPOBOUYHBIM CIOCOO pEIICHUS, B
OMHMCAaHUM  WCCIEAOBAHHUS  PAclo3HaBaTh  MPOBEPSIEMOE  MPEIOIOKEHUE
(TUmnoTe3y), UHTEPIPETUPOBATH MOTYUYEHHBIN pe3ybTaT;

IIPOBOJIUTH OTIBITHI O HAOMIOACHUIO (PU3UYECKUX SIBJICHUN WM (DU3UICCKUX
cBoiicTB Ten (muddys3us, TEMIOBOE pACIIMPEHUE Ta30B, SBICHUE WHEPIUH,
U3MEHEHHE CKOPOCTH TPHU B3aMMOJICHCTBUM TN, TIepeiaya JaBICHUS KUIKOCTHIO
U Ta3oM, MPOSIBJICHUE NEHCTBUS aTMOC(HEPHOrO JaBJICHHS, JIEHCTBHUE MPOCTHIX
MEXaHU3MOB): (OPMYJIMPOBATH MPEANOIOKEHUE (TUIOTE3y) O BO3MOMXKHBIX
pe3ynbTaTax HaOI0IEHUH, CAMOCTOATEIHLHO COOUPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa o0opyaoBaHus U HOPMYITUPOBATH BHIBOIHI,

MPOBOJUTH TPSMbIE U KOCBEHHBIE HW3MEpEeHHs] (HU3UYECKUX BEIUYUH
(paccrosiHue, IPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, cuiia, TeMIeparypa,
TUIOTHOCTh JKUJIKOCTH W TBEPAOTO TEa, CHJIA TPEHHsI CKOJBKCHUS, JaBJICHUE
BO3/lyXa, BBITAJKHBAIONIAS CHJIA, NEUCTBYIOIIAs Ha IOTPYXKEHHOE B JKUIKOCTH
Ten0, KOA(DQPUIMEHT TOJNE3HOTO  JEWCTBHS  TPOCTHIX  MEXaHWU3MOB) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX MNPUOOPOB, 0OOCHOBHIBATH BHIOOP
MEeTO/la M3MepeHus, (PUKCUPOBATh IOKa3aHUs MPUOOPOB, HAXOAUTH 3HAYCHUE
U3MEPSEMON BEJTMYMHBI C TIOMOIIBIO YCPETHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN 1
OIICHUBATH MOTPEITHOCTh U3MEPECHHUIA;



IPOBOANTH HECIOKHBIE AKCIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
bu3nUecKuX BENWYWH (3aBUCHUMOCTH MYTH PAaBHOMEPHO [BIDKYIIETOCS Tejla OT
BPEMEHU JBUKEHUS Tela, CUJIbI TPEHHUS CKOJBbKEHUS OT CHJIBI HOPMAaJbHOTO
JaBJICHUs, KauecTBa OOpaOOTKM TOBEPXHOCTEH Tel W HE3aBUCHUMOCTH CHJIBI
TPEHHUS OT IUIOMIAIA COMPHUKOCHOBEHUS TEJ, CHJIBl YIPYTrOCTH OT YUIMHEHUS
MPY)KUHBI, BBITAKUBAIONMIEH CHUJIBI OT O00BEMA MOTPYXEHHOW YACTH Telna W OT
IUIOTHOCTH KHUJKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTU TeJa, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJO, YCIOBUM IJIaBaHUsS TEN, YCIOBHM paBHOBECHs pbluara
u OJIOKOB): COBMECTHO C YyuuTeneM (OopMyIupoBaTh 3aJadyy M THUIOTE3Y
WCCJICIOBAHUSI, CAMOCTOSITENIFHO IUIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITEIIEHO
coOupaTh JKCIEPUMEHTAIBHYI0 YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIIUH,
MPEACTABIATH MOJTYYEHHbIE 3aBUCUMOCTH (DU3NYECKUX BEJIMYMH B BUIC TAOIUIl U
rpadMKoB, OIICHMBATh MOTPEIIHOCTH, [Ie1aTh BBIBOJABI IO pe3yJibTaTramM
UCCIICIOBAHMS;

coOnroaTh IMpaBWia TEXHUKM Oe3omacHOro Tpyaa Ipu pabore cC
71a060paTOPHBIM 000PYIOBAaHUEM;

yKa3bIBaTh MPUHIIUIIBI IEHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOIIAloIIMecss COoCyabl, OapoMeTp, pblyar,
MOJIBVDKHBIN M HETIOIBYKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTB;

XapaKTEPU30BaTh MPUHITUIIBI ICUCTBUS U3YUCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM HA WX OMHCAHUS (B TOM
quclie: TMOIIMITHUKY, YCTPOUCTBO BOAOIPOBOIA, THAPABINYECKUN Mpecc, CU(OH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), HCIOIb3ys 3HAHUA O
CBOMCTBAax (PU3MYECKUX SBJICHHHA W HEOOXOAUMBbIC (HU3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMBbI M CXEMATHYHBIE PUCYHKH HW3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMUECKHX MPOLECCOB MpHU
pelIeHny yueOHO-TIPaKTHYECKUX 3a/1a4;

MPUBONUTH MIPUMEPHI (HAXOAUTh HHPOPMAIHIO O TIPUMEPAX) MPAKTHIECCKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM >KU3HU JUIsl 00ecreueHus
0e30MacHOCTH MpPHU OOpallleHUHd ¢ MpUOOpaMH U TEXHUYECKUMHU YCTPOMCTBaMH,
COXPaHEHHUs 370pPOBbSI W COONIIOIEHUST HOPM DKOJIOTUYECKOTO TOBEACHUA B
OKPY’KaroIIEn CpeELE;

OCYIIECTBIISATH OTOOP MCTOYHHUKOB HH(POPMAINH (PUZNIECKOTO COJACPKAHUS B
HuTepHere, camMocTOSTENbHO (OpMyIHpysl MOHCKOBBIM 3ampoc, Ha OCHOBE
UMEIOIIMXCS 3HAHUN W MyTEM CpaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIIEISATH
uH(pOpMAIMIO, KOTOpas SBISETCS MPOTHBOPEYMBOM WMJIM  MOXKET  OBITh
HEJI0CTOBEPHOM;



UCIIOJb30BaTh MPHU BBIMIOTHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
JUTEPaTypy (PU3NYECKOTO COAEpKaHUsl, CIPABOYHBIE MATEPHANIbI, PECYPChl CETH
WUuTepHer, BianeTb npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MNpeoOpa3oBaHUs
nH(popMaIu U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpAaTKUE MUCbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(pOpMAIuu (PU3UIECKOTO COACPNKAHUSA, B TOM UHCIIC
nyONUYHO JeNaTh KpaTKUe COOOIICHMsI O Pe3ysbTaTaxX MPOEKTOB WM y4eOHBIX
UCCIIENOBAHUM, TMPHU OSTOM TPAMOTHO HCIOJIb30BaTh HM3YYEHHBIN MNOHATUWHBINA
anmnapart Kypca (pU3MKH, COMPOBOXKIATh BHICTYILJICHUE MPE3EHTAIIUECH;

IpU BBINOJHEHUM YUYEOHBIX MPOEKTOB M UCCIEAOBAHUM pacCHpeneiaTh
00s13aHHOCTH B TPYNIIE B COOTBETCTBUU C MOCTABJICHHBIMU 33/1a4aMU, CICIAUTH 32
BBLIIIOJIHEHUEM IIJIaHA JEHCTBHM, aJeKBAaTHO OI€HUBATh COOCTBEHHBIM BKJIAJ B
JNEATENIbHOCTh  TPYIIbL, BBICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHUE,
YUYUTBIBAs MHEHUE OKPYKAIOIIHX.

K koHuy oOydeHus ¢ 8 knacce mpelMeTHbIE pe3yJbTaThl Ha YIiIyOJIeHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMNXCSI YMEHUM:

UCIIOJIb30BaTh MOHATUA (Macca W pa3Mepbl MOJICEKYJ, TEILIOBOE JBUKEHUE
aTOMOB M MOJICKYJ, arperatHbleé COCTOSIHUSI BEIIECTBA, KPUCTAIUIMYECKHE U
amop(dHble Tena, HACBHIIMIEHHBI W HEHACHIIICHHBIA IMap, CIOCOObI W3MEHEHHS
BHYTPEHHEW DHEPruM, »JJIEMEHTAPHBIA DJIIEKTPUUYECKUN 3apsii, IPOBOJHUKH,
MOJIYTIPOBOJTHUKH, JUAIEKTPUKHU, UCTOYHUKH MTOCTOSTHHOTO TOKA, SJIEKTPUUECKOE U
MarHUTHOE MOJis, ONTHYECKas CUCTEMa) M CHUMBOJIMYECKUN SI3bIK (DU3UKHU MpHU
pelIeHn: Y4eOHbIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3jinyaTh SBJICHUS (TEIJIOBOE pacliupeHue (CKaTue), TErioBoe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHWE, CMAYMBAHUE, KAWUISIPHBIC SBICHUS,
UCIIapeHue, KOHAEHcalus, IUIaBJICHHE, KPUCTAUIM3alMs, KHUIIEHHE, CIOCOObI
Teronepeaadu (TErmIonpoOBOIHOCTh, KOHBEKIUS, U3TyUYCHHE), TEIIOBbIE MOTEPH,
ANEKTpU3alUs TeJl, B3aUMOJICUCTBUE 3apsiioB, ACHCTBHS AJIEKTPUUYECKOrO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOJICUCTBUE MAarHUTOB, JEHCTBUE MATHUTHOTO TOJIS HA
MPOBOJAHUK C TOKOM) IO ONMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, JICMOHCTPUPYIOIINX JAaHHOE (PU3UIECKOE SBIICHUE;

pacmo3HaBaTh  MPOSIBIICHWE  M3YYEHHBIX  (PU3WYECKUX  SBICHHA B
OKpyKaromeM wmupe (B ToM 4Hcie (U3MYECKUE SBJICHUS B MPUPOJIE:
MIOBEPXHOCTHBIE W KaNWJUISIPHBIE SIBIICHHS B NPHUPOJE, KPUCTAUIBI B MPHUPOJE,
uznydyenne CoJlHLa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bl, 0Opa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJICKTPUYECKHE SBICHUS B arMmocdepe, IICKTPUIECTBO
KUBBIX OPTraHW3MOB, MarHUTHOE TOJI€ 3eMJIH, Ipeiid MOI0COB, PO MATHUTHOTO
noJisl [ KWU3HUM Ha 3emile, IMOJSIPHOE CHSHUE), NpH OSTOM IEPEBOIUTH



NPaKTHUECKYI0 3a7ady B y4eOHYI0, BBLICNATh CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKK) GU3UYECKUX SIBICHUI;

OMHCHIBATh M3YyUYEHHBIE CBOMCTBA Tesl U (DU3MUYECKUE SIBJICHUS, UCIOJIb3YS
¢u3nueckue BeJIWYUHBI (TemMmeparypa, BHYTPEHHSII DSHEpPrusi, KOJUYECTBO
TEIJI0ThI, paboTa rasa, yjelbHas TEIJIOEMKOCTh BEIIECTBA, YJENbHas TEIJIOTa
IUTaBJICHUS, YJENIbHAsg TEIUIOTa MapooOpa3oBaHusA, yJElbHAas TEIJIOTa CTOpaHus
TOILIMBA, KO3 (PUIIMEHT MOJIE3HOr0 AEHCTBUSI TEIIOBOM MaIIMHbBI, OTHOCUTEJIbHAS
BJIQXHOCTh BO3/AyXa, DJEKTPUYECKUM 3apsii, CHUJla TOKa, DIJIEKTPUUYECKOE
HanpsDKEHWe, CONpOTHBIEHHE NpoBoAHMKA, DJIC B LEeNM MOCTOSHHOTO TOKA,
AIIEKTPUYECKOE YJEIbHOE COMPOTUBJICHHE BellecTBa, padoTa W MOUIHOCTH
AIIEKTPUUECKOTO TOKA), MPU OMUCAHUU MPABUIHHO TPAKTOBATh (PU3MUECKHUI CMBICI
UCIOJIb3YEMbIX BEJIIMYMH, MX OOO3HAYCHUS M EAUHUIBI (DU3UYECKUX BEIIUYUH,
HaXOJUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3UMYECKYIO BEIMYUHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKN U3yUEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIHYNH;

XapakTepu30BaTh CBOWCTBAa TeJ, (U3HUECKHE SBICHHUS W TPOIECCHI,
UICIIOJIb3YsI OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOEHUS
BEIIECTBA, ypaBHEHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHUsS DJIEKTPUUYECKOTO
3apsga, 3akoH KynoHa, MpUHUMI CYNEpHO3ULIMM 3JIEKTPUUYECKUX MOJeH, 3aKOH
Oma myis yuacTka uenu, npaBuia Kupxroda, 3akon Oma a1 moHOM 1enu, 3aK0H
Jxoyns-JleHna, 3aKOH COXpaHEHMsI SHEPIHM, MPU 3TOM pa3iuyaTh CIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA U €70 MaTEMAaTUYECKOE BbIPAKEHUE;

CTPOUTH MPOCThIE (U3HUECKHE MOJEIN peajbHbIX O0BEKTOB, MPOIECCOB U
SBJICHUW, BBIACNATH IPU ITOM CYUIECTBEHHbIE M BTOPOCTEIICHHbIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SBICHUIN, MPUMEHAThH (PU3HUECKHUE MOJACTHU AJi1 OObICHEHUS
($u3nyecKux MpoLEecCoB U pelIeHNs yueOHBIX 3a7a4;

OOBACHATH U3UYECKUE SBJICHHUSI, IPOLIECCHI U CBOMCTBA TEJl, B TOM YHUCIIE U B
KOHTEKCTE€ CHUTyallMii MpaKkTUKO-OPUEHTHUPOBAHHOTO XapakTepa, U pelaTh
KaueCTBEHHbIE 3a7aud, B TOM UYHCIE TPeOYIOIIME YHCICHHOTO OLICHUBAHUS
XapaKTEPHBIX 3HAUYEHUN (PU3NYECKHX BEJIMYUH, [IPU 3TOM BBIOMPATH aJI€KBATHYIO
(bU3HYECKYI0 MOJIENb, BBISBIATH MPUYMHHO-CIICICTBEHHBIC CBSA3M U BBICTPAUBATh
JIOTUYECKYIO IIEMOYKY pacCyX JCHUM ¢ Omopod Ha HU3y4YEHHBbIE CBOMCTBA
(bu3HUeCcKuX SABICHUM, (PU3NYECKHE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pellaTh pacu€THbIe 3ajadu (C Oomopoil Ha 2-3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (pu3uKu, BeIOUpast aJeKBaTHYIO (U3UUYECKYIO0 MOJIENb, C
UCTIOJIb30BaHUEM 3aKOHOB M (POpMYJI, CBS3BIBAIOIIUX (PU3UUECKHE BEINYHUHBI,
3aMKUChIBaTh KPAaTKOE YCJIOBHUE M Ppa3BEPHYTOE pEIICHUE 3a/ayd, BBISBISATH
HEJIOCTAIOIINE MUK U30BITOYHBIC JaHHbIE, 000OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3aJla4d, HCIOJb30BATh CIPABOYHbIE JaHHBIE, MPUMEHATH METOAbl aHAIM3a
pa3MepHOCTel, MCIOB30BaTh rpapuueckrue METOJbl PELICHUs 3a/1ad, TPOBOAUTH



MaTeMaTUYeCcKue MpeoOpa3oBaHus U pacuéThl, OICHUBATh PEATHCTUYHOCTH
[OJyYEHHOTO0 3HAueHUs (U3MUECKON BEIMYMHBI U OMNPENENATh Pa3MEpPHOCTh
¢u3uUecKkoil BeMUUNHBL, TOJTYYSHHOU MU PEIICHUN 33]1auu;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXHO pEHIMTh TMPU MOMOIIH
Gu3NYECKUX METOAOB, W TpearaTh OPUEHTHPOBOYHBIA CIIOCOO pelIeHHs, B
ONMMCAaHWU  WCCJIENOBAaHUS  PACIO3HABATh  MPOBEPSIEMOE  MPEIOJIOKECHUE
(runotesy), UHTEPHPETUPOBATH NOJYUEHHBIN Pe3yJIbTaT;

IPOBOJIUTH OMBITHI M0 HAOIIONEHUIO (PU3UYECKUX SBICHUNA MIN (PU3NIECKUX
CBOMCTB Ten (KamwUISpHBIC SBICHHS, 3aBUCUMOCTH JIaBJICHHS BO3AyXa OT €ro
o0béMa M TeMIepaTypbl, CKOPOCTH TMpoIlecca OCTHIBaHUS (HarpeBaHus) MpU
U3IYyYeHUH OT I[BeTa M3JIydarolied (MOIJomaroeil) NOBEpXHOCTH, CKOPOCTh
UCHapeHusi BOJBI OT TEMIIEpaTyphl >KUJIKOCTH W IUIOMAAM €€ IMOBEPXHOCTH,
ANIEKTPU3ALMs T U B3aUMOJCHCTBUE SJIEKTPUUECKUX 3apsiioB, B3aUMOJICHCTBHE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJN3aIisl MArHUTHBIX TIOJIEH TOCTOSTHHBIX MarHUTOB,
JCHCTBHUSI MAarHUTHOTO TOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBa 3JIEKTPOJBUTATENS MOCTOSHHOIO TOKA): (hOpMyIHpOBaTh MpPOBEpsieMOe
npeanoyiockeHne  (TUMOTe3y) O  BO3MOXKHBIX — pe3ysbTaTax  HaOIIOJACHHIA,
CaMOCTOATENIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOrO Habopa 00OpyIOBaHUS,
OTHCHIBATH XOJ1 OTbITa U (POPMYITHPOBATH BHIBOIBL;

OPOBOAMTH TPSIMBIE M KOCBEHHBIE HW3MEpEHUS (U3MUECKUX BEIUYUH
(TeMmeparypa, OTHOCUTENbHAsl BJIAXXHOCTb BO3/yXa, CWJIa TOKAa, HaIpsDKEHUE,
ylenbHas TEIUIOEMKOCTh BEIIECTBA, COMPOTHUBICHHE IPOBOAHMKA, paboTa W
MOIITHOCTH AJIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHHUEM AHAJIOTOBBIX M IH(PPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP MeTo/Ia H3MEpeHHs, (UKCUPOBATH IMOKA3aHUA
npuOOpOB, HAXOAUTh 3HAUYECHUE M3MEPSAEMOM BEIMUYMHBI C MIOMOILBIO YCPEIHEHUS
PE3yJIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATh OTPEIIHOCTh U3MEPEHUI;

HIPOBOJIUTH HKCHEPUMEHTAIBHBIEC HCCIEOBAHUS 3aBUCUMOCTEH (PU3NYECKUX
BEIMYMH (3aBUCHMOCTh JIaBJICHUS BO3AyXa OT ero o0béMa W HarpeBaHUs WU
OXJIaKJCHUS, UCCTIEIOBAHUE SIBJICHHSI TETJIO0OMEHA MPU CMEIINBAHUN XOJIO0THOM U
ropsiueil BOJbI, 3aBHUCHUMOCTb COINPOTHUBIEHUS NPOBOJAHMKA OT €ro JUIMHBI,
IUIOIIAAM TIONEPEYHOTO CEYEHUS U YAEIbHOTO CONPOTUBJICHUS BEIIECTBA
NPOBOJIHMKA, CHJIBI TOKA, MPOTEKAIOIIET0 4Yepe3 MPOBOJIHUK, OT HAMpPsDKCHUS Ha
IPOBOJHUKE, HCCIEIOBAaHUE IOCIEA0BATENFHOIO U MapajUIeIbHOIO COeIMHEHUN
IPOBOJHUKOB): COBMECTHO C Yy4HTeNneM (OpMyIUpoBaTh 3a4adyy U THUIOTE3Y
UCCIIEJIOBAHMSI, CaMOCTOSITENIbHO IUIAHUPOBATh HCCJIEIOBAaHUE, CaMOCTOSATEIbHO
coOMpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
NPECTABISITh MOJYYSHHBIE 3aBUCUMOCTH (DU3MUECKUX BEIMYWH B BUJE TAOIHIl U
rpadUKoOB, OLEHUBATh MOTPEIIHOCTH, JeJaThb BBIBOJABI 1O pe3yibTaTaM
UCCIIE/IOBAHMUS;



cobnoaaTe mpaBuia O€30MacHOro Tpyda npu padbore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepru30BaTh MPUHIIUIIBI TIEHCTBUSI U3YYEHHBIX TPUOOPOB, TEXHUUECKUX
YCTPOHCTB M TEXHOJOTHYCCKUX TPOIECCOB C OMOPOM Ha WX OMHCAHHUSA (B TOM
qyclie: CHCTeMa OTOIUICHHUS JOMOB, THTPOMETp, MapoBas TypOHWHA, amIepMeTp,
BOJIBTMETP, CUETUMK DIICKTPUUECKON SHEPTHH, DICKTPOOCBETUTEIHHBIC TIPHOOPHI,
HarpeBaTelbHbIE  AJEKTPONPUOOpPHl  (MIPUMEPHI), MNPEJOXpPAHUTENIHM U  HX
npuUMEHEHUe B OBITY U TEXHUKE, NPUMEHEHUE TMOCTOSIHHBIX MAarHUTOB,
ANIEKTPOMArHUTOB, JJIEKTPOJIBUTATENb MOCTOSTHHOTO TOKa), MCIOJB3Ys 3HAHHS O
CBOWCTBAax (U3WYECKUX SIBICHUH, HEOOXOAMMBbIC (U3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKHME YCTPOMCTBA W HM3MEPHUTEIIbHbBIC
npuOoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KUIAKOCTHBIM TEPMOMETP,
TEPMOC, TICHXPOMETpP, THUTPOMETpP, JIBHTaTelIh BHYTPEHHETO  CrOpaHUs,
AJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBI DJJICKTPUUECKHX TIeme ¢
MOCIICIOBATEIbHBIM W TapaJJICIbHBIM  COCJMHEHHEM DJJIEMEHTOB, pa3iinyas
YCJIOBHBIE 0003HAUYEHHS AJIIEMEHTOB AJIEKTPUUECKHUX IIeTei, UCIOIb30BaTh CXEMbI
U CXCMaTHUYHBIE PUCYHKH W3YUYCHHBIX TEXHHUYECKHUX YCTPOMCTB, M3MEPUTEITHHBIX
pUOOPOB M TEXHOJIOTHYECKUX IIPOIECCOB IMPHU PEIICHUH YYEOHO-TTPAKTUUECKUX
3amay;

MPUBOUTH MPUMEPHI (HAXOAUTh HHPOPMAIIMIO O TPUMEPAX) MPAKTHIECKOTO
WCIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KHU3HU I OOecredeHus
0e30MacHOCTH MpH OOpallleHUHd ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOICTBaMH,
COXPaHEHHUs 370pPOBbsi U COONIIONEHUS HOPM HKOJIOTUYECKOTO TMOBEACHUA B
OKPYKarolIEn Cpeae;

OCYIIECTBIIATH MOUCK MH(pOpMaIuu puznueckoro coaepxanusi B IHTepHere,
CaMOCTOATENbHO (OPMYJIUPYs TOUCKOBBIM 3alpoCc, HAa OCHOBE HWMEIOIIUXCS
3HAHWA W CPaBHEHUS TOTIOJHUTEIBHBIX HCTOYHHUKOB BBIACIATH HH(GOPMAIIHIO,
KOTOpAas SBJISICTCS] IPOTUBOPEUNBON U MOKET OBITH HEJTOCTOBEPHOM;

UCIIOJIb30BaTh TIPH BBIMOJTHEHUH YUYEOHBIX 3aJlaHUi HAYyYHO-TOMYJISPHYIO
JIUTEpaTypy (PU3MYecKoro cojaeprkaHusi, CIpaBOUYHbIE MaTE€pHANbl, PECYPChl CETH
WuTepHeT, BmameTh NpuéMaMH KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUS
uH(popMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3maBaTh COOCTBEHHBIC ITMCBMEHHBIC W KpaTKUE YCTHBIE COOOIICHUS,
000011ast nHGOpPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (DM3UUECKOTO COACPKaHUA, B
TOM  4ucie  MyOJIMYHO  TPEJACTaBIATH  PE3yJbTaThl  MPOEKTHOM WU
MCCIIEZIOBATENBCKOMN NeATEIHbHOCTH, IIPH 3TOM TPAMOTHO HCIIOIh30BaTh U3yUEHHBIN
NOHATUUHBIA  ammapaT  Kypca  (U3WKHA,  CONPOBOXIATh  BBICTYILICHUE
IIPE3EHTALUEN;



NP BBITIOJITHCHUH yYE€OHBIX MPOEKTOB W HCCIICIOBAHUN (PU3MUECKHUX TPOIECCOB
pacnpenensiatb O0OS3aHHOCTH B TPYIINE B COOTBETCTBHM C IOCTaBICHHBIMH
3a/layaMu, CJCAWTHh 32 BBINOJIHEHUEM IUIaHa ACHCTBUNU U KOPPEKTUPOBATH €ro,
aJIcKBaTHO  OIICHWBAaTh COOCTBEHHBIM BKJIaJA B  JIESITCIBHOCTh  TPYIIIHI,
BBICTpAaMBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHUE, TMPOSBISS TOTOBHOCTH
paspemarb KOH(QIUKTHIL.

K xoHmy oOyueHus ¢ 9 Knacce mnpeiaMeTHble pe3yJbTaTbl Ha YIIIyOJICHHOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS (CUCTEMa OTCUETa, OTHOCUTEIBHOCTh MEXaHUYECKOTO
IBW)KEHUSI, HEBECOMOCTh U TMEPErpy3KHd, IEHTP TSKECTH, MEXaHMYECKUE BOJHBI,
3BYK, MH(Pa3ByK U YJIbTPa3BYK, ODJEKTPOMArHUTHbIC BOJHBI, PEHTTCHOBCKOE
U3Ty4YeHHe, MIKajla AJIEKTPOMArHUTHBIX BOJIH, HICTOUYHUKH CBETa, OJIM30PYKOCTh U
JaIbHO30PKOCTh, CIIEKTPhI MCIyCKaHUs U TMOTJIOIIeHus, anbda-, 6eta- U ramma-
U3Ty4YEeHUs, U30TONBl, SJepHAs U TEpMOsAepHasi YHEPreTHKa) U CUMBOJIMYECKUN
S3bIK (PU3UKU TPU PEIICHUH YUeOHBIX U MPAKTUUYECKUX 33/1a4;

YBEPEHHO  pa3nuyaTh  sBIEHUS (paBHOMEpPHOE U  HEPAaBHOMEPHOE
OPSIMOJIMHEWHOE JIBIDKEHHE, PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBH)KEHUE,
cBOOOJHOE TaJeHue Tel, MABIKEHHE IO OKPYXHOCTH, B3aUMOJEUCTBUE Tel,
paBHOBECHE MaTepUaJbHOW TOYKH, PpEAKTUBHOE [BUKEHHE, HEBECOMOCTD,
KoyiebarenbHOe  JBIDKEHHE (TapMOHUYECKHE, 3aTyXalollhe, BBIHYXKICHHBIC
KoJeOaHMsI), PE30HAHC, BOJIHOBOE ABMKEHHUE (paclpOCTpaHEHHWE U OTpPaKEHUE
3ByKa, HHTephepeHuns U JUPaKIus BOIH), NMPSIMOIMHEHHOE paclpoCTpaHEHNE,
OTpaXEHHE M TMPEIIOMJICHHE CBETa, IIOJHOE BHYTPEHHEE OTPAKEHUE CBETa,
pasnokeHue Oeloro cBeTa B CHEKTP U CJIOXEHHE CIEKTPAIbHBIX IIBETOB,
€CTECTBCHHAss  PaJMOaKTUBHOCTh, BO3HMKHOBEHHE JIMHEHUATOTO  CIEKTpa
U3Ty4YeHHs]) TI0 ONMHCAHMIO WX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacrno3HaBaTh  IPOSIBJIEHWE  HM3YYEHHbIX  (PU3MUECKUX  SBJICHUM B
OKpy’KarolieMm mMupe (B TOM yHcie (U3NYECKHe SIBICHUS B MPHPOJIE: MPUIUBBI U
OTIUBHI, BIKeHUE TutaHeT CONMHEYHOW CHCTEMBbI, pEaKTUBHOE ABM)KCHHE JKUBBIX
OpPraHM3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMHU, 3EMIIETPSICEHHE, CEHCMHUYECKUE
BOJIHBI, I[yHaMH, 3X0, I[BETa Tell, ONTHUECKUE SABJICHUS B IPUPOJIE, OMOIOTrHIECKOe
JecTBHE BUAUMOIO, YJIbTPapUOJIETOBOIO M PEHTICHOBCKOIO M3JIy4YEHMH,
€CTECTBEHHBII paJMOAaKTHBHBI (OH, KOCMHUYECKHE JIy4d, pPagHOaKTUBHOE
U3TyYeHHE TPUPOTHBIX MHUHEPAJIOB JACWCTBHE PAJAMOAKTUBHBIX H3ITy4YeHUH Ha
OpraHM3M YeJIOBeKa), MPU ATOM MEPEBOAUTH MPAKTHYECKYIO 3a/ady B y4eOHYIO,
BBIJIETISTH CYIIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (DU3UUECKUX SIBJICHUM;

OIMCHIBATh HM3YYCHHbIE CBOMCTBA Tel U (U3NYECKHUE SBICHUS, HUCIOIb3YS
¢u3uueckre BENMYMHBI (CpenHSAsi Y MTHOBEHHAs CKOPOCTh Tela IMpU



HEPAaBHOMEPHOM JBWKCHHM, YCKOPEHHE, INEPEMEIICHUE NPU PABHOYCKOPEHHOM
IPSAMOJIMHENHOM  JBW)KCHUHM, YIJIOBasg  CKOPOCTb, LIEHTPOCTPEMUTEIBHOE
YCKOpEHHE, CHJIa TPEHHUS, CUJIa YIIPYTOCTH, CHIIA TSDKECTH, YCKOPEHUE CBOOOHOIO
NaJICHUs, BEC TEJNA, LIEHTP TSYKECTH TBEPIAOTO TEJIA, UMITYJIbC TEJA, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHUYECKasi pabdoTa U MOILIHOCTb, HOTEHIMAJIbHASI YHEPTUS Tea,
IOAHATOTO HAJl IOBEPXHOCTHIO 3€MJIN, TIOTEHINAJIbHAS YHEPTUS CKATON IPYKHUHBL,
KUHETUYECKAsl DSHEPrUs, II0JHAs MEXaHWYeCKas DSHEPIus, IEpPHOJ M 4YacTroTa
KoJ1e0aHM, Mepruo i MaTeMaTUYeCKOro U MPY>KUHHOTO MAasSTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTElIb MPEIOMIICHUS
cpenmpl), TpU ONHWCAHUM TPABUIBHO  TPAKTOBaTh  (U3UYECKUH  CMBICI
UCIIOJIb3yeMbIX BEJIIMYMH, UX OOO3HAYCHUS M EAUHUIBI (DU3NYECKUX BEIIUYUH,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIHYUHY C IPYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKH U3yUSHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEIMYNH;

XapaKTepHU30BaTh CBOICTBA Tell, (U3UUECKUE SIBICHHS M IPOLECCHI,
WCIIONB3Ysl 3aKOH COXPAaHEHUs YHEPIWM, 3aKOH BCEMHPHOIO TATOTEHUS, IMPUHLIMII
CYIIEpPIIO3ULIMM CWJI, NPUHLUII OTHOCUTENIbHOCTH ['anmmnes, 3akoHbl HproTOHA,
3aKOH COXPAHEHHsI HMMIIYJIbCAa, TEOPEMY O KMHETHYECKOW SHEpruu, 3akoH ['yka,
3aKOH bepHyIu, 3aKOHBI OTpaXeHUs U MPETOMIICHHS CBeTa, (OpMyiy TOHKOU
JIMH3BL, IUNTAHETAPHYIO MOJENb aTOMa, HYKIIOHHYIO MOJIENIb ATOMHOTO S1/Ipa, 3aKOHBI
COXPaHEHMS 3apsAJI0BOI0 M MAacCOBOIO YHCEI NIPU SNEPHBIX PEAKUUAX, IIPU ITOM
pa3ianyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U €r0 MATEMaTUYECKOE BbIPAKEHHUE;

CTpPOUTh (PU3MYECKUE MOJENIH peaTbHbIX OOBEKTOB, MPOIECCOB U SIBICHUH,
BBIICNIATh TPU 3TOM CYIIECTBEHHBIE M BTOPOCTENEHHBIE CBOMCTBA OOBEKTOB,
IPOIIECCOB, SIBICHUN, MPUMEHITh (PU3NYECKUE MOJAETH i OOBICHEHHUS
($u3nyecKuX MpoLECcCOB U pelIeHNs yueOHBIX 3a7a4;

OOBSACHATH (PU3NYECKHUE SIBICHUS, IPOLIECCHl U CBOMCTBA TEJN, B TOM YHUCIIE B
KOHTEKCTE€ CUTyaluld MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarh
KaueCTBEHHbIE 3aJaud, B TOM UYHCIE TPEOYIOIME YHCICHHOIO OLICHUBAHUS
XapaKTEPHBIX 3HAYEHUNA (PU3MUYECKHX BEJHMYMH, IIPU 3TOM BBIOMPATH aJ€KBATHYIO
(bU3HYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIICICTBEHHBIC CBS3M U BHICTPAMBATh
JIOTUYECKYIO0 LEMOYKY PACCYKJICHHM M3 2—-3 MaroB C ONOPOMl HAa HW3y4YECHHbIE
CBOMCTBa (DU3UYECKUX SIBJICHUH, PU3NUYECKHE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIETIH;

YBEPEHHO pelaTh pacu€THbIE 3a/layd M0 M3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpAs aIeKBaTHYIO (PU3NYECKYIO MOJIENb, C HCIOJIb30BAHUEM 3aKOHOB U
dbopmyI1, CBA3BIBAIOIINX (PU3NYECKUE BEIMYMHBI, 3aMMCHIBATh KPATKOE YCIOBHE U
pa3BEPHYTOE pEIICHHE 3aJayM, BBISBIATH HEAOCTAIOIINE WJIH U30BITOYHBIC
JaHHble, OOOCHOBBIBaTH BBIOOp METOJA PEIICHHsS 3aJayd, HCIOIb30BaTh
CIIPAaBOYHBIE JAHHBIC, IPUMEHATh METOABI AHAIN3a Pa3MEPHOCTEN, UCIOJIb30BAThH
rpaguyeckue  METOJbl  pEIIeHUs  3ajad, [POBOJUTH  MaTEeMaTHYECKUE



npeoOpazoBaHusl U pacyEThl, OLEHUBATh PEATUCTUYHOCTD MOMyYEHHOTO 3HAUYCHUS
¢u3nyecKkoil BETUYMHBI U ONPEACNATh Pa3MEPHOCTh (U3UUECKON BEINYHUHBI,
MOJIYYEHHOMU MPU PEIICHUH 3a/1a4u;

pacno3HaBaTh NOpOOJEMBbI, KOTOPbIE MOMKHO PEHIMTh MpU  MOMOILHU
(Gu3MUeCKMX METOJ0B, M NpeajaraTb OpPUEHTUPOBOYHBIM CHOCOO pEIIeHUs, B
ONMCAaHUM  HWCCIEAOBAHMUS  PAcHO3HaBAThb  IPOBEPSIEMOE  MPEIIOIOKEHUE
(rumore3y), OLICHMBATh IPABHIBHOCTh IMOPSAKA IPOBEACHUS HCCIEIOBaHUS,
MHTEPHPETUPOBATH MOJYYECHHBIN PE3yJIbTaT;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UUECKUX SIBICHUN WM (PU3UUECKUX
CBOMCTB TeJ (M3yueHue BTOpOro 3akoHa HproTOHA, 3aKOHAa COXpAaHEHMsI YHEPTUH,
3aKOHA COXPAHEHUs HMITyJIbCa, JECWCTBUE 3aKOHAa bepHyJIM M BO3HUKHOBEHHE
HOJBEMHONW CHJIBI KpbUIA, 3aBUCHMOCTb IE€pHOJa KOJEOAHUH MPYKUHHOIO
MasiTHHUKa OT MAacChl rpy3a M KECTKOCTU TPYXKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJIbIX KOJeOaHUW, MPSAMOJUHEMHOE paclpoCTpaHEHHUE CBETa,
pa3ioxeHne Oelloro CBeTa B CHEKTpP, U3YUECHHE CBOMCTB M300paXEeHHs B IJIOCKOM
3epKajie ¥ CBOMCTB M300paKE€HUS IpeIMeTa B cOOMparomieil JuH3e, HaOIoIeHre
CIUIOLIHBIX M JIMHEHYATBIX CIEKTPOB M3JIy4YeHHs): GOpMyIHpOBaTH MPOBEPsSEMOE
IpeanojoxkeHue (rumoresy) O  BO3MOXHBIX — pe3yibTaTax  HaOJMIOJIEHUH,
CaMOCTOATENIbHO COOMpPaTh YCTAHOBKY M3 HM30BITOYHOrO Habopa 00OpyIOBaHUS,
ONUCHIBATh XOJ OMbITa U (POPMYIUPOBATH BBHIBO/IbI;

OPOBOANTHh HPU HEOOXOIMMOCTH CEpPHUIO0 NPSAMBIX H3MEPEHH, ompeaenss
CpelHee 3HAayeHUE U3MEPSEMOM BENWYMHBI M  ONpENeNsii MOTPEIIHOCTh
pe3yJbTaTOB MPSIMBIX H3MEPEHUM, OOOCHOBBIBATH BBIOOP CIOCOOa H3MEpPEHUS
(M3MEpUTENBHOTO MPUOOpPA);

IPOBOJUTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEJIUYUH (CPETHSS CKOPOCTh
U YCKOpEHHE Tejla IPU PaBHOYCKOPEHHOM JBU)KEHHH, YCKOpEHHE CBOOOJHOIO
nafeHusi, KECTKOCTh  MPYXKHUHBI, KOIDPUIMEHT  TPEHUS  CKOJbKEHUS,
MexaHudeckas paboTa M MOIIHOCTh, YacToTa M NEpUoJ  KoyieOaHUM
MaTEMaTUYeCKOro M  MNPYKUHHOIO  MAasTHUKOB, (OKYCHOE  pacCTOsSHUE
coOuparomeid JnUH3BI U €€ ONTHYEeCKas CWiIa, paJuOaKTUBHBIN (OH) C
UCIIOJIb30BAaHUEM aHAJOTOBBIX U LU(POBBIX MPUOOPOB: OOOCHOBHIBATH BHIOOP
METO/Ia U3MEpPEHHUs, IUIAHUPOBAaTh HM3MEPEHHUs, CaMOCTOSATEIbHO CcOOHMpaTh
SKCIIEPUMEHTAJIBbHYI0  YCTAHOBKY, BBIYUCISATH  3HAYEHHWE  BEJIMYMHBI U
aHAJIM3UPOBATH IOJYYEHHBIE PE3YJbTATHI, OLEHUBAS MOIPEIIHOCTh PE3YIbTaTOB
KOCBEHHBIX U3MEPEHUN;

IIPOBOJIUTH IKCIIEPUMEHTAIBHBIE UCCIEAOBAaHUSI 3aBUCUMOCTEH (PU3MYECKUux
BEJIMYMH (3aBUCUMOCTb IYTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBHXKEHHH 0€3
HAa4YaJIbHOW CKOPOCTH, 3aBUCUMOCTb CHWJIbl TPEHHS CKOJBXKEHHS OT CHIIBI
HOpPMAaJIbHOTO JaBJIEHUS, Mepuojia KoJieOaHUM MaTeMaTHYeCKOro MasiTHHUKa OT



JUIMHBl HUTH, OIPEJECICHHE YCKOPEHHUs CBOOOJHOIO MaJEHUsl, HUCCIEI0BAHUE
W3MEHEHHUS BEJIMYUHBI U HAMPABJICHUS WHIYKIIMOHHOTO TOKa, 3aBUCUMOCTbH yTJia
OTpaXXE€HHUsl CBeTa OT YyIJVIa TMaJIeHUs, YyIJia MpeIoMJICHUS OT yrIjla MaJeHus
CBETOBOTO Jyuya, HCCJIEJAOBAHHE TPEKOB: H3MEPEHHE DSHEPrUU YacTHUIIbl I10
TopMO3HOMY myTH (10 QoTtorpadusim)): COBMECTHO C yuuTeslieM (PopMyIupoBaTh
3aJla4y U TUIIOTE3y MCCIIEIOBAaHUSA, CAMOCTOSTENBHO IIJIAHUPOBATh HCCIIEJOBAHUE,
CaMOCTOSITENIbHO cOOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY, IPEICTABIAThH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BUJE TaOIUI U TpaduKOB,
OLICHUBATh MOTPEIIHOCTH, AEJIaTh BHIBOJBI 10 pE3yJIbTaTaM UCCIEAOBAHUS;

cobnoaaTe mpaBuia O€30MacHOro Tpyda npu padbore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

XapaKTEepU30BaTh MPUHIUIIBI ICUCTBUS U3YYECHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOIECCOB C OMOPOM Ha MX OMHCaHus (B TOM
YyHuCle: CHUIOMETP, NAaTYMKU TOJOKEHHS, PACCTOSAHMS W YCKOPEHUs, paKeTa,
9XOJIOT, OYKH, MEPUCKOI, (oToanmapar, MHUKPOCKOI, TEJIECKOI, ONTHYECKUE
CBETOBOJBI, CHEKTPOCKOIN, TO3WMETp, KaMmepa BuibcoHa), HCIONB3ys 3HAHHUS O
CBOMCTBax (DU3MYECKUX SIBIICHUU M HEOOXOJMMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTENbHBIX TMPUOOPOB M TEXHOJOTMYECKHX HPOLECCOB IpHU
pelIeHur y4eOHO-TIPAaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbl IS TOCTPOCHUs
M300paKEHUI B IJIOCKOM 3€pKajie M COOMparomiei JIMH3E;

MPUBOJUTH MPUMEPHI (HAXOIUTh HHPOPMAILIMIO O IPUMEPAX) MPAKTHUECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HU Uil oOecreyeHus
0e30MacHOCTH NpH OOpallleHHH ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOICTBaMH,
COXPAaHEHHUS 370pOBbsi U COOJIIOJIEHUS HOPM HKOJIOTUYECKOTO IOBEACHUSA B
OKPYKarolIEn Cpeae;

OCYLIECTBJISITh MOUCK MH(pOpMaIuu puznueckoro coaepxanusi B Uurepuere,
CaMOCTOATENbHO (POPMYJIUPYS MOUMCKOBBIN 3aMpoc, HAXOAUTH MYTH ONpPENeTICHUs
JOCTOBEPHOCTH MOJYyYEHHOHM HH(POpPMAlMM HAa OCHOBE HMMEIOIIUXCS 3HAHUA WU
JOTIOJIHUTEIIbHBIX NCTOYHUKOB;

UCIIOJIb30BaTh NPHU BBINMOJIHEHUH YUYEOHBIX 3aJlaHUi HAy4YHO-MOMYJSPHYIO
JUTEPaTypy (PU3NYECKOTO CoAep X aHusi, CIPaBOUYHbIE MaTEpHaJbl, PECYPChl CETU
WuTepHer, Bnanerb npuéMaMu KOHCHEKTHUPOBAaHUS TEKCTa, NpeoOpa3zoBaHUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbBIC NHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMAIIMU U3 HECKOJIbKUX MCTOYHHMKOB (PU3MUYECKOTO COJAEpk aHUs, IMyOIMYHO
IPEACTABIATh PE3YyJIbTaThl MPOEKTHOM MJIM UCCIIEI0BATEIbCKON NEATENbHOCTH MPU
TOM TPAaMOTHO HCIMOJB30BaTh HM3YyYEHHBIM NOHATUHHBIA anmapar u3y4aeMoro



pazngena (U3MKKM W COMPOBOXKIAATh BBICTYIUIGHHWE IMIPE3EHTAIe C Yy4EToM
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBo 4acoB

HaumeHoBaHue pa3ieioB U TeM
nporpamMmmasl Bcero

Ne i/

Pa3neu 1. ®usuka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MHUpa

1.1 ®dusnka — HayKa O IIPUPOJE 2
1.2 PuznyecKue BEITUYHHbI 4
1.3 EcTtecTBeHHO-Hay4YHBIN METO]] TIO3HAHMS 2

Uroro no pazgeny 8

Paznen 2. IlepBoHayanbHble CBeJIEHUS 0 CTPOEHHUHU BellleCcTBa

2.1 CrtpoeHue BelecTna 2

29 JIBH>XeHue U B3aUMOJICHCTBUE YACTHII 4
' BEIIECTBA

2.3 ArperatHble COCTOSIHUSI BEIIECTBA 1
Uroro no pazgeny 7
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHE TeJl

3.1 MexaHHYeCcKOe ABMKCHHE 10

32 WNuepuus, macca, MI0THOCTh 9

33 Cuna. Bungs! cun 15
Hroro no pazneny 34

Pasnen 4. /laBiienue TBEPABIX TeJl, ’KHUIAKOCTEH M ra3oB

4.1 [aBnenue. Ilepenaya nasnenus TBEpAbIMU 5

KonTpoJbHbie
padoTbI

IIpakTH4eckue
padoThI

DJICKTPOHHBIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcebl



TEJIaMH, KHUJIKOCTSIMU U Ta3aMHU
4.2 JlaBiaeHne KUJIKOCTH
4.3 ATMocdepHOe naBiieHue

JleficTBUE )KUAKOCTH U T'a3a Ha
MOTPY>KEHHOE B HUX TEJIO

44

Uroro no pazgeny

Pa3nea 5. PaGora 1 MOIIHOCTB. DHEpPrus

5.1 PaboTa 1 MOIIHOCTB
5.2 [IpocTeie MexaHU3MBI
53 MexaHuueckasi SHeprus

Htoro no pazneny

Pasnen 6. IloBTopuTe1bHO-00001IaI01IIHIT MOAYJIb

6.1 [ToBTOpUTENBEHO-0000IAOIINN MOTYTb

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME

12

28

19

102

23



8 KUIACC

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Ne i/

Pa3pea 1. TenioBblie IBJICHUSA
1.1 CtpoeHue 1 cBOMCTBa BEUIECTBA

1.2 TermoBble MpoOUECCHI
Utoro no pazneny

Pa3pnen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS

9J'IeKTpI/I‘IeCKI/IC 3apsAadbl. Bapﬂ)KeHHBIC TCJl1a

2.1 U UX B3aUMOJIEUCTBHUS

2.2 [ToCTOAHHBIN JIEKTPUUECKUIN TOK
2.3 MarauTHbIC SIBICHUS

24 DJIEKTPOMAarHuTHAsI UHIY KIS

Hroro no pasneny

Paznea 3. [loBTopuTe1bH0-00001IaI0IM i MOAYJIb

3.1 [ToBTOpUTENHEHO-0000IIAIOIHI MOTYITH

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo yacos

Bcero

33
39

31
11

58

102

KonTpoJsbHble
padoThI

DJIeKTPOHHbIE
(uu¢posbie)
IIpakTHyeckue
o0pa3oBaTe/bHbIE
padoThI
pecypchl
6.5
1
10
4
22.5



9 KUIACC

Kosan4yecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHmue pa3jie/ioB U TeM (uu¢posbie)
Ne i/m Konrtpoabnbsie IIpakTnueckmue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
MexaHn4yeckoe IBUKEHHE U CITIOCOOBI €r0
1.1 30 1 4
OIIMCaHUuA
1.2 BsaumonelicTBue Ten 18
1.3 3aKOHBI COXpaHEHUs 15 1 2
Uroro no pazgeny 63
Paspnen 2. Mexanudeckue K0J1e0aHUA U BOJHBI
2.1 Mexannueckue KoiebaHus 8 3.5
2.2 MexaHnueckue BOJIHBL. 3BYK 10 3
Uroro no pazgeny 18
Pa3znen 3. DiieKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6
' AIIEKTPOMArHUTHBIC BOJIHBI
Wroro no pazneny 6
Pa3nen 4. CBeToBbIE IBJIEHUSA
4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 8 2

4.2 JIuH3bI ¥ onTUYECKHE TPUOOPHI

4.3 Paznoxenue 6eoro cBeTa B CIIEKTP 2 1



Hroro no pazneny 16

Pa3pen 5. KBaHTOBLIE IBJICHUSA

5.1 Hcnyckanue u norioneHne cBeTa arToMOM 4 1
5.2 CrpoeHne aTOMHOTO f1pa
53 SnepHble peakuuu 7 1

Uroro no pazgeny 16

Paznea 6. IloBTOpuTE1HHO0-00001IAKO NI MOYJIb

Mexannyeckue siBjaeHHs! (TOBTOPUTEIbHO-

6.1 . 6 3
0000mIaroNUit MOTYJIh)

60 TerutoBbie siBIeHUS (TIOBTOPUTEITHHO- 3
0000mIaronMit MOTYJIh)

63 DJEKTPOMarHUTHBIC SBICHUS 3 1
(TTOBTOPUTETHHO-0000IIAOIIHIA MOTYITb)

6.4 CBeToBbI€ sABJIEHUS (TIOBTOPUTEIHHO- | 1
000011at011il MOZYJIb)

6.5 [ToBTOpUTENHEHO-0000IIAIOLIHI MOTYITH 4

Uroro no pazgeny 17

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3 26.5



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYHEHUKA

7 lleppiikun A. B., IBanoB A.W. ®usuka. Pekomengoano MO u H P®. -M..:
IIpocsemenue, 2023
8 [lepuimkun A. B. ®usuka. PekomennoBano MO u H PO. - M.: JIpoda, 2018

9 Ileppiikun A. B., I'yrhuk E.M. ®@u3uka. Pekomengoano MO u H PO. -

M.: Jipoda, 2019

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HMHTEPHET
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