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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
COCTaBJICHA HA OCHOBE MOJIOXKEHUU U TPEOOBAaHUU K pe3yJibTaTaM OCBOCHUS Ha
yrayoJIEHHOM YpOBHE OCHOBHOM o0pa3zoBaTenbHOM IPOTrpaMMBl,
npeactaBieHHbix B ®I'OC 00O, a Takxke ¢ yu€tom QeaepaibHO paboueit
nmporpaMMbl BocniuTanuss U KoOHIENIMU TpernojaBaHus ydeOHOTro MpeaMera
«DPusukar.

Conepxanue mporpamMmbl Mo (PU3MKE HAMPaBICHO Ha YJIOBIETBOPECHUE
MOBBIIIEHHBIX 3alPOCOB OOYYAIOIIUXCA, CTPEMSIIMXCA K OoJjiee TIyOOKOMY
OCBOCHUIO (PU3MYECKUX 3HAHWH, U Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOydaronuxcsi. B mporpamme mno (Qusnke y4UTHIBAIOTCS
BO3MOXKHOCTU yueOHOro mnpeamera B peanuzauuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM OOydeHHs, a
TaK)Ke€ MEXKIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB Ha
YpOBHE OCHOBHOT'O 00IIEr0 00pa30BaHUsI.

[Iporpamma 1o ¢u3MKe YyCcTaHABIMBAECT paclpejeicHue Yy4eOHOro
Marepuajga To rojaM oOyueHus (IO Kjaccam), MpeajiaraeT MPUMEPHYIO
MOCJICIOBATENIBHOCTh M3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUSA
IPEAMETHOTO COACPKAHUS U yUE€TE BO3PACTHBIX OCOOCHHOCTEH 00yJaronuxcsl.

[Iporpamma no ¢usuke paspaboraHa C LEIbI0 OKa3aHUS METOJIMYECKOMN
MTOMOIIH YYUTEIIO B CO3JaHUU pabouei MporpaMMbl IO Y4EOHOMY MPEIMETY.

dusnka ABISETCS CHUCTEMOOOPA3YIOIIMM JIJII  €CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEAMETOB, IMOCKOJIbKY (HU3MYecKue 3aKOHBI JieKaT B OCHOBE
IIPOIIECCOB M SBJICHHUM, M3y4aeMbIX XUMHEH, OHMOJOTHEH, acTpOHOMHUEUH U
¢usnueckoit reorpadueif, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHUHY
MUpa, TPEOCTaBlIsAeT Hauboliee sICHbIe 00pas3lbl MNPUMEHEHHUS HAYYHOIO
METO/1a MO3HAHUSA, TO €CTh CII0C00a MOTYyYEHUS IOCTOBEPHBIX 3HAHUI O MUpE.

OpnHa u3 raaBHBIX 337124 PU3NYECKOro 00pa30BaHUs B CTPYKTYpe OOIIEro
o0pa3oBaHus COCTOUT B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM I'PAMOTHOCTH H
MHTEepeca K HayKe Y 00yJaroniuxcs.

N3yuenue ¢usuku Ha yrayOnEéHHOM ypOBHE MpENIOaraeT yBEpEHHOE
BJIAJICHUE CIEAYIOIINMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU
€CTECTBEHHOHAYYHYIO T'PAMOTHOCTb:

HAYYHO OOBSICHATH SIBIICHUS,

OIICHUBATh M TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0OBAHMUS;

UHTEPIPETUPOBATH JAHHBIE U UCIIOJIb30BaTh HAYYHBIEC 10KA3aTEIbCTBA JJIs
MOJIyYEHHUS BBIBOJIOB.

Henu wsyuyeHuss ¢U3MKA HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
ompenenensl B KoHrenmuu mnpenogaBaHus yuyeOHoro mpeamera «Dusnka» B
oOpa3oBaTelnbHBIX oOpranm3anusix Pocculickorn ®enepaiuu, peaTu3yrONINX
OCHOBHBIE 0011€00pa30BaTeNbHbIE TPOTPAMMBI, YTBEPKIEHHON pEIICHUEM
Komnerun MunuctepcTBa mpocBernieHusi Poccuiickort denepanuu (IpOTOKOI
ot 3 nekadbps 2019 r. Ne [IK-4BH).

Henu nzyuenust Gpu3uku Ha yriayOJIEHHOM YpPOBHE:

pa3BHUTHE MHTEPECA M CTPEMJICHUSI 00YJAIOMINXCS K HAYYHOMY HM3Y4YEHUIO
MIPUPO/IbI, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHHE
MCCIIEIOBATEIBLCKOTO OTHOILICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMupoBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJbTara HU3Y4YEHUS
OCHOB CTPOEHHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;



dbopMupoBaHue yMEHUM TNPUMEHATh (U3NUECKUE 3HAHUS W Hay4YHBIC
JIOKa3aTeIbCTBA JIJIsl OOBSICHEHUS OKPYXKAIOIIUX SIBICHUM;

dbopMupoBaHue MPEACTABICHUN O ponau (U3UKHU JJISI PA3BUTHUS APYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  TMpPEACTaBICHMM O  BO3MOXKHBIX  cdepax  Oyayiuen
poeCCUOHANILHON JIESITEIbHOCTH, CBSI3aHHOM C (DU3MKOM, MOATOTOBKA K
nanbHeneMy oOy4eHUI0 B 3TOM HaIpaBJICHUH;

dbopMupoBaHuE TOTOBHOCTU K JalibHEWUIIEMYy H3y4yeHHIO (U3UKH Ha
yrayoJIEHHOM YpPOBHE B paMKaX COOTBETCTBYIOIIMX Mpoduiei oOydeHus Ha
YPOBHE CpeIHEeT0 00111eT0 00pa3oBaHuUs.

JlocTmkeHue 3TUX IeJied MporpaMmbl 1Mo (U3UKE Ha YPOBHE OCHOBHOTO
oO1rero 00pa3oBaHusi 00ECEYMBACTCS PEIICHUEM CIEAYIOIINX 3aa4:

npuoOpeTeHne  3HaHUW O  JUCKPETHOM  CTPOSGHHMM  BEIECTBA,
MEXaHUYECKHUX, TeTUIOBBIX, DJICKTPOMATHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

npuoOpeTeHne yMEHUN aHAIU3UPOBATh U OOBACHAThH (PU3UUECKUE SIBJICHUS
HA OCHOBE M3YUYEHHBIX (PM3MYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB pelIeHUs pacy€THBIX M KAdyeCTBEHHBIX 3ajad,
TPeOYIOIMX CO3JAaHUS M WCIOJb30BaHUS (U3NUECKUX MOJIeNel, BKIOYas
TBOPYECKHUE U MPAKTUKO-OPUEHTUPOBAHHBIC 3a]1a4H;

pa3BUTHE UCCIIEIOBATEILCKUX YMEHUM: HAOIOAATh SIBJICHUS U U3MEPSTh
buzndeckue BEJINYWHBI, BBIJIBUTATh TUTIOTE3bI u npeiarath
AKCTIEPUMEHTAIbHBIE CIOCOOBI WX TMPOBEPKH, IUIAHUPOBATH M TPOBOJIUTH
OTBITHI, OSKCIEPUMEHTAJIbHBIC WCCJIEAOBAHUSA, AaHAJIU3UPOBATH IOJYUYCHHBIC
JaHHBIC U JIEIaTh BHIBOBL;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpoOpMaIruel GU3NUEecKoro Coaep>KaHus,
BKJIOUast UHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUAX (U3UKU, UHTEPIIPETAIUS
U KPUTHYECKOE OlIEHMBAaHHE UHPOPMALIUK;

3HAKOMCTBO €O c(hepamu npodeccuoHaTbHOM e TENBHOCTH, CBI3aHHBIMU
¢ (U3UKOI, 1 COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAHHBIMU Ha JTOCTHXKEHUAX
bu3uYeCcKOi HayKH.

Ha wusyuenue ¢usuku (yriayOn€HHBIM YpOBEHb) Ha YPOBHE OCHOBHOTO
obmero obpazoanus orBoautcs 340 dacos: B 7 kiacce — 102 gaca (3 gaca B
Henento), B 8 kinacce — 102 gaca (3 gaca B Heaento), B 9 kiacce — 136 yacos (4
yaca B HEJIEIII0).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOLIET0 MUPA.

®duzrka — HayKa O Mpupoje. SIBneHus: Npuposl (AJIIEMEHTHI COJIEp KaHMs,
BKJIIOYAIOIINE MEXNPEIMETHbIE CBs3H). DU3HUECKUE SBICHUS: MEXaHUYECKUE,
TEIUIOBBIC, JICKTPUUECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBHIC.

®uznyeckue BeIUYUHBL. PazMepHoCTh. EnuHMILBI (DU3MUYECKUX BEIHYMH.
W3mepenue ¢usnueckux BeluyuH. OTanoHbl. dusmyeckue npudopsl. llena
nenenus. [lorpemnocts u3mepenuit. [IpaBuna Ge3omacHoro Tpyaa npu padore
¢ 1abopaTtopHbIM 000pyI0BaHuEM. MexayHapoiHas cucreMa equuull. [lepeBos
BHECUCTEMHBIX eAuHuIl B equHuibl CU.

Kak ¢usuka wu Jpyrue ecTecTBEHHbIE HAyKM U3Y4alOT MPUPO.Y.
EcTtecTBeHHO-HAYUYHBIM METOJ MO3HAHUs: HAONIOJEHHE, TOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIABMIKEHHE THUIIOTE3, OJKCIEPUMEHT [0 TMPOBEPKE THUIIOTE3,
oObsicHeHHe HabmomaeMoro sBieHus. Onucanue (QU3NYECKUX SBICHUN C
IIOMOIIBIO MOJIEJIEH.

Jemoncmpayuu.

MexaHuyeckue, TEIJIOBbIE, JJIEKTPUUYECKUE, MAarHWTHbIC, CBETOBBIE,
3BYKOBBIC SIBJIICHUSI.

dusnyeckrue TPUOOPHI U MPOIeAypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue 1EHbI IeIEHUS IIKaJIbl U3MEPUTEITHLHOTO MpUdopa.

N3mepenne paccTOSTHUN.

N3mepenue miomany u o0béMa. MeTo1 najieTku.

N3mepenue BpeMeHu.

N3mepenne 00bE€Ma KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX Tell. MeTo psSaoB.

[IpoBeneHue wuccienoBaHUs MO MPOBEPKE TUIOTE3bI: AAIBHOCTh MOJETA
HIapyKa, MyIeHHOT0 TOPU30HTATIFHO, TEM OOJIbIIe, YeM OO0JIbIlle BHICOTA ITyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHHU BelecTBA.

CrpoeHue BellecTBa: aTOMbI U MOJIEKYJIBI, UX pa3Mepbl U Macchl. OMbITHI,
JOKa3bIBAIOIIME TUCKPETHOE CTPOECHUE BEIIECTBA.

JIBrkeHne dactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHS YACTHI[ C
temneparypoil. bpoynosckoe npmwxkenue. [quddysus. BzanmosaeiictBue gacTui
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHMS BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEU W
TBEPABIX (KPUCTAJUIMYECKHUX) Tel. B3auMOCBsI3b MEXy CBOMCTBAMU BEUIECTB B
Pa3HbIX arperatHbIX COCTOSIHUAX M HMX ATOMHO-MOJIEKYJISIPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Jemoncmpauuu.

Hab6mronenre OpoyHOBCKOTO JIBHIKCHHUS.

Ha6monenne nuddysun.

HaGmronenne ~ sBiIeHWN,  OOBACHSIONIUXCS  TPUTSDKCHHEM — WIIH
OTTAJIKMBAaHUEM YaCTHI BEIIECTBA.

Jlabopamopnwie padbomot u onvimol.

Ouenka JuaMeTrpa aroMa METOJOM pSAoB (C  MCHOJIb30BAaHUEM
doTorpaduii).

OnbIThI 10 HAOIOJIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.



OnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKEHUS.

Paznen 3. JIBukenue u B3anMoaeiicTBUe TeJl.

Mexannueckoe naBwxkeHue. Ilyte u mepememenue. PaBHOMEpHOE U
HepaBHOMepHoe JiBuxkeHrue. CBOOOAHOE MaJIeHHE KaK MPpUMeEpP HEPAaBHOMEPHOIO
nerokeHud teil. CkopocTth. CpeliHsIsi CKOPOCTh P HEPABHOMEPHOM JBHXKEHUH.
Pacy€r nyTu ¥ BpeMEHU IBUKEHUS.

I'paduku 3aBUCHMOCTEW BEIWYMH, OMMCHIBAIOIIMUX ABUX)eHue. OO0rue
MOHATHUS OO0 OTHOCUTENIBHOCTH JABWXeHUs. CIOXKEHHE CKOpPOCTeH il Ted,
JBHOKYIIIMXCS TTApaJIJIEIbHO.

SBnenue MHepUUU. 3aKOH MHEpUUH. B3ammoneicTBue Ten Kak MpUYUHA
U3MEHEHUSI CKOPOCTU JBWXKEHMSI Teil. Macca Kak mMepa MHEPTHOCTU Tejla B
NOCTynaTelbHOM JIBMKEHUHM. [lnoTHOCTh BemiectBa. CBS3b IUIOTHOCTH C
KOJMYECTBOM MOJEKYJI B efuHuile 00bEma BemiecTBa. CMeCH UM CIUIABBI.
[ToBepxHOCTHAS M JTMHEWHAS INIOTHOCT.

Cuna kak xapakTepucThKa B3auMoeicTBus Tea. Cuia ynpyroctu v 3aKOH
I'yka. I3mMepeHue Cuibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBIICHUE TSATOTEHUS U CHUJIA
TsokecTd. Cuia TsSKECTH Ha JApYyrux IulaHeTax. Bec Tena. HeBecomocTsb.
CiioxxeHue cuil, HalpaBJICHHBIX MO OAHOM mpsiMoi. PaBHONEMCTBYIOIIAsA CHUIL.
Cuna tpenusi. TpeHHE CKOJBXKEHUSI U TPEHHUE MOKOs, BSI3KOE TpeHue. TpeHue B
NPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HaGmonenne MexaHu4ecKoro IBUKEHUS Tea.

N3mepenmne ckopocTy MPSIMOJIMHENHOTO ABUKCHUS.

HaGmronenve siBieHUs: HHEPIIUH.

HaGmronenne u3meHeHus CKOPOCTH MPHU B3aUMOJICHCTBUU TEN.

CpaBHeHUE Macc MO B3aUMOJICHCTBUIO TEI.

CrnoxeHue cuJil, HallpaBJIEHHBIX 110 OJHOM MPSMOM.

Jlabopamopnuie pabomot u onvimot.

Ornpenenenne CKOpOCTH PaBHOMEPHOTO ABUKEHHS (IIapUKa B >KHJIKOCTH,
MOJIETN DJIEKTPUUYECKOTO aBTOMOOUIIS U TaK Jiajee).

Omnpenenenue CpelHe CKOPOCTU CKOJBKEHHUS OpycKa WIM IMIapHKa IOo
HAKJIOHHOM IIJIOCKOCTH.

Ornpenenenue mIOTHOCTH TBEPIOTO TENA.

OnBITEI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTskeHus (aedopmariun)
IPY>KUHBI OT IPUJIOKEHHON CHUJIBI.

OnbITEL, JIEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBXKEHUS OT
CHUJIbI JABJICHUS U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, KMIAKOCTE U ra3oB.

HNasnenne. Cuna naBneHus. CnocoObl YMEHBIICHUS U yBEJIHUYCHUS
naBiaeHus. JlaBiaeHwe ra3a. 3aBUCHMOCTh JaBlieHHWS Ta3a OT OOBEMa W
temnepatypsl. Ilepenaya naBimeHuss TBEPABIMU TEIIAMU, KUJIKOCTAMHU U ra3aMHu.
3akoH [lackans. [TneBMaTHYeCKre MalIUHBI.

3aBUCUMOCTh  JABJICHHUS  KUJAKOCTH OT TJIYOWHBI  TIOTPYKEHUS.
Iunpocratnuecknii mapamokc. CooOmarommecs: cocyabl. [mapaBmuyeckue
MexaHu3Mbl.  lMcnonb30BaHWE  BBICOKMX ~ JABJIEHUA B COBPEMEHHBIX
TEXHOJOTHSAX. Y CTPOMCTBO BOAOIIPOBOAA.

ATtMmocdepa 3emnu u atMocepHoe AaBieHue. [I[puuuHbl cyecTBOBaHUS
BO3aylHON 00osouku 3emun. OnbiT Toppuuennu. M3mepenne atMochepHoro
JABIICHUsI. 3aBUCUMOCTb aTMOC(EpHOro AaBiEHUS OT BBICOTHI HAJl YPOBHEM
Mopsi. [Ipubops! aiist u3Mepenust aTMOc(hEepHOro JIaBJICHHUS.



JlencTBue KUAKOCTM W Ta3a Ha TMOTPYKEHHOE B HUX  TEJO.
BoitankuBaromass  (apxumenoBa) cwia.  3akoH — Apxumena.  YcCIoBuUE
BO3HUKHOBEHHUS  BBITAJKHUBAIOIICH  (apXUMEIOBOM) CWIbIL, TIOATEKAHHUE.
[ImaBanue ten. Bo3ayxoruiaBaHue.

Jemoncmpayuu.

3aBUCUMOCTD JIaBJICHHUS T'a3a OT TEMIIEPATYPHI.

[Tepenava naBneHus KUJIKOCTHIO U Fa30M.

Coobmiaromuecst COCYIbl.

I'mppasinueckuii npecc.

[IposiBneHue necTBUS aTMOC(HEPHOTO JABIICHHUS.

Cudon.

3aBUCUMOCTb BBITAJIKMBAIOIIEH CHIIBI OT OOBEMa MOrpyXKEHHOU B
KUJIKOCTh YACTH TeJa U TJIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBHITAJIKMBAIOIIEH CUJIBI BECY BEITECHEHHOM KUJIKOCTH.

VYcnoBue miaBaHusl TeN: MJIABAHUE WM MOTPYKEHHE TENl B 3aBUCUMOCTHU
OT COOTHOIIIEHHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie padbomot u onvimot.

HccnenoBanne 3aBUCMMOCTH Beca Tejia B BOJIE OT 00bEMa MOrPyKEHHON B
KUJIKOCTh YaCTH TeJa.

OnpeneneHue  BBITAJKUBAIOLICH  CUJIbI, JICHCTBYIOIIEH HaA  TeJO,
NOTPY>KEHHOE B KUJIKOCTb.

[TpoBepka HE3ABUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, IECTBYIONIEH HA TEJIO
B JKUJIKOCTH, OT MACCHhI TeJa.

OnbITel, JOEMOHCTPUPYIOLIME 3aBUCHUMOCTh BBITAIKHABAIOLIECH  CHJIBI,
JEUCTBYIOIIEH Ha TEJNO B >KUJIKOCTHU, OT 00bEMa MOTPYKEHHOW B >KHUJIKOCTD
YacTH Tejla U OT INIOTHOCTH KUAKOCTH.

KoHnctpynpoBanne apeomeTpa WIM KOHCTPYUPOBaHUE JIOJKH U
onpenesieHne e€ rpy30n01bEMHOCTH.

Paznen 5. PaboTra 1 MOIIHOCTB. JHEPrus.

Mexanndeckass paboTa I CWJI, HANpaBJICHHBIX BAOJb JIMHUU
nepemenieHusi. MoIHOCTb.

[IpocThie MeXaHU3MBI: phIYAT, BOPOT, OJIOK, TOJUCIACT, HAKJIOHHAs
IUIOCKOCTh, HOXHUYHBIA MexaHu3M. MomeHT cuibl. PaBHOBecue phlyara.
[IpaBuno momentoB. [IpuMeHeHue mMpaBuia paBHOBECHS phluara K OJIOKY.
«3onmotoe mnpaBuio» MexaHuku. KIII mnpocteix wmexanusMoB. IIpoctbie
MEXaHHU3MBbI B OBITY, TEXHUKE, ’KUBBIX OpraHU3Max.

Mexannyeckass 3Heprus. KuHeTrnueckas M IOTEHLMAIbHAs DSHEPTHUS.
[IpeBpaiieHne OOHOTO BHJIA MEXaHMYECKONM HHEPruM B JPyrol. 3aKoH
COXpPaHEHHUS U IIPEBPAILECHUS SHEPTUU B MEXAHUKE.

Jemoncmpauuu.

[Iprmepsl IPOCTBIX MEXAHU3MOB.

Jlabopamophuie pabomot u onvimot.

HccnenoBanue yciioBui paBHOBECHS pblyara.

Nsmepenne KII/] HaK1OHHOM IIIOCKOCTH.

N3yuenne npaBuia peluara st HOJABUKHOTO U HETIOJBUKHOTO OJIOKOB.

Omnpenenenune KITJI moaBmkHOTO U HEMTOABHKHOTO OJIOKA.

Onpenenenue padOThl CUJIbl YHOPYTOCTH MpPU MNOABEME TIPY30B IIPH
MOMOIIIY MOJABMKHOTO OJI0Ka.

N3ydenne 3akoHa COXpaHEHHS] MEXAHUYECKON SHEPIUU.

8 KIIACC



Paznen 6. TermioBbie siBJIeHUS.

OCHOBHBIE MOJIOKEHUS MOJIEKYJSPHO-KMHETUYECKON TEOPUHU CTPOECHUS
BelecTBa. Macca u pa3Mepsl aTOMOB U MOJIEKYJ. OIBITHI, MTOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUAKOTO M ra3000pa3HOrO COCTOSHUM BEIIECTBA.
Kpucramnmuueckue u amopdusie tena. ['paden — HOBBII MaTepuan AJjii HOBBIX
TEeXHOJIOTUH. TeXHOJOrMy MOJYy4YeHUs! UCKYCCTBEHHBIX anMma3oB. OObsiCHEHHE
CBOWCTB Ta30B, JXUAKOCTEM U TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUU
MOJIEKYJISIPHO-KUHETUYECKOM TEOPUHU. [ToBepxHOCTHOE HaTSHKEHUE,
CMauMBaHHWE, KaNWUISPHbIC SBICHUA. TEIIoBO€ paCIIMPEHHUE U CXKaTHe.
3aBUCUMOCTD JIaBJICHUSA raza oT 00bEMa, TeMIepaTyphl.

Temnepatypa. CBsi3b TeMIepaTypbl CO CpeAHEH KMHETUUYECKON >HEpruei
TEIJIOBOTO JBIKCHUS YacTHIl. TeMIiepaTypHbIC IIKabI.

Buytpennsisi snHeprus. CrnocoObl HW3MEHEHHS BHYTPEHHEH SHEPruu:
TerJionepenaya W coBepuieHWe  paboTel.  Buasl  Temonepenauu:
TEIUJIONPOBOIHOCTh, KOHBEKIIUSI, U3JIydeHUEe. Buabl Temionepenayn B Npupoie
u TexHuke. HeoOpaTUMOCTh TEIIOBBIX MPOIIECCOB.

KonuuecTBo TemoTel. Y nenbHas TEMI0EMKOCTh BEIlecTBa. TermmooOMeH u
TEIUIOBOE paBHOBecue. 3akoH HreloToHa-Puxmana. YpaBHEHHE TEIIOBOIO
Oamanca.

[[naBneHne u OTBEpPJIEBAHUE KPUCTAUIMYECKUX BEIIECTB. Y AebHad
Teriota masienus. [lapoobpazoBanue u koHaeHcanus. Mcnapenue. Kurnenue.
VY aenbHas TeraoTa nMapooopa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT
aTMoc(epHoro aaBieHus. HachlllleHHBI W HEHACHIIIEHHBIM Tap. BiakHOCTb
BO3/lyXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CTOPAHUS.

[Tpunuumner pabothl TeroBbix aBuratenei. KIIJ TeroBoro aBuratesns.
TernoBele ABUTATENM M 3alIUTAa OKpYXKaromiedl cpeabl. TemioBble MOTEPU B
TEIJIOCETSIX.

3aKOH COXpaHEHUS U MPEBPAILLICHUS SHEPTUU B MEXAHUYECKUX U TEIJIOBBIX
npoiieccax.

Jemoncmpauuu.

Hab6monenne OpoyHOBCKOTO IBUKEHUS.

Ha6monenne nuddysun.

HaGmionenne sBIEHUN TOBEPXHOCTHOTO HATSDKEHHS, CMAyMBaHUS U
KaWUIAPHBIX SIBIICHUI.

HaOmronenne TemioBoro pacuupeHus Tel.

N3menenne maBieHHs ra3a MpU W3MEHEHUU 00BEMA M HATPEBAHWM WIIU
OXJIAXKCHUU.

[IpaBuiia u3mMepeHus TeMnepaTyphl.

Bunpr Terionepenayn.

OxutaxkieHre Ipyu COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHHH paOOThl BHEIIHUMH CUJIaAMHU.

CpaBHeHUE TEMIOEMKOCTEHN pa3IMYHBIX BEIIECTB.

HabGmronenne kumeHus.

Habmronenre mocTosHCTBA TEMIIEPATyPhI MPH TUTABJICHUH.

Mopenn TEIIOBBIX ABUTATEIICH.

Jlabopamopnwie padbomot u onvimot.

OnbITEl 1O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKEHUS.

OnBITHI MO BHIPALIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WUJIU caxapa.



N3mepenune temmeparypbl OpU MOMOIIM >KUAKOCTHOIO TEPMOMETpa H
JNaTYMKa TEMIEPATYPHI.

OnbITel 10 HAOMIOJEHUIO TEIUIOBOTO PACIHIMPEHUS Ta30B, >KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue gaBiaeHUs BO3AyXa B OalsIOHE IINPHUIIA.

UccnenoBanne 3aBUCMMOCTH JaBJCHUS BO3JyxXa OT ero oObéma u
TEMIEPATYPHI.

[IpoBepka runoTe3bl JMHEHHON 3aBUCUMOCTHU JUTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEPATYPHI.

HaGmionenne wu3MeHeHHsT BHYTpPEHHEH »HHEpPruM Tella B Ppe3ysbTaTe
TeIIonepe1aun U paboThl BHEIITHUX CHIL.

UccnenoBanue siBieHUsl TEIUIOOOMEHA TPU CMEIIMBAHUU XOJOAHON U
ropsiueu BOJIBI.

OmnpeneneHue  KOJMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJOW  MpH
TEMJI000MEHE C HArPEThIM METATUYECKUM IIUITUHIPOM.

Onpenenenne MOIIHOCTH TETIOBBIX MOTEPH (3akoH HeioToHa-Pruxmana).

Onpenenenue yneabHONW TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca ncnapeHusl.

OrnpeneneHne OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yAaeabHON TEIIOTHI IUIABICHUS JIbJA.

Paznen 7. Jinekrpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

DnexkTpu3anus Tel. J[Ba poja 3JIeKTpUUYeCcKUX 3apanoB. BzaumopelictBue
3apspKEHHBIX Tenl. 3akoH KymnoHa.

Onektpuueckoe noje. Hanpsk€HHOCTh 3nekTpuyeckoro noiid. [IpuHuomn
CYIEPIIO3ULIMU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu »snekTpuyeckux 3apsaoB. ODJIEMEHTApHBIM AIEKTPUUYECKHUI
3apsa. Ctpoenune aroma. IIpOBOAHWKM, IHMAJIEKTPUKA W IOJIYNPOBOIHUKH.
3aKOH COXpaHEHHUS IEKTPUUYECKOTO 3apsa.

DNEeKTpUYECKU TOK. YCJIOBHUSI CYLIECTBOBAHUSA 3JJIEKTPUYECKOIO TOKa.
HcTOUHMKM TIOCTOSSHHOTO TOKa. J[eMCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MarHuTHOE). ODJIEKTPUYECKUH TOK B METalaX, >KUIKOCTIX H
razax.

Onektpuueckas uenb. Cuina TokKa. OJNEKTPUUYECKOE  HANPSIKEHUE.
AMIiepMeTp ¥ BOJBTMETP B ILENU NOCTOSHHOrO TOKa. CoONpoTUBIEHHE
IPOBOJIHUKA. Y IEIbHOE CONPOTHUBICHUE BeniecTBa. 3akoH Oma i ydacTka
uenu. [locnenoBarenbHoe U NapaliebHOE COeIMHEHUE MPOBOAHUKOB. DJIC B
IIEMU MOCTOSTHHOTO TOoKa. 3akoH Owma nnst monHoi 1enu. [IpaBuna Kupxroda.
Pacuér npocThix nekTpuueckux nener. HenmHenHble 3JIEMEHTHI.

PaGota um MomIHOCTH »3ieKTpHUecKoro Toka. 3akoH JDxoymns-Jlenna.
DNeKTpUYecKue 1N ¢ TMOTPEOUTENTN DIEKTPUUYECKONM DSHEPruu B OBITY.
KopoTtkoe 3ambikanue.

[ToctossHHBIE ~MarHuUTHL. B3anMOJENCTBHE MOCTOSIHHBIX  MAarHUTOB.
MarnutHoe mnone. MaruutHoe mnoje 3emMiIdM M €ro 3HaueHue ISl J)KM3HU Ha
3emute. OnbIT Dpcerena. MarHuTHOE MOJIe ANMEKTPUYECKOro Toka. OnbIT AMmepa.
[IpuMeHeHne SIE€KTPOMArHUTOB B TEXHUKE. [[eliCTBME MAarHUTHOrO IMOJs Ha
MpoOBOJAHUK ¢ TOKOoM. Cuia Ammepa W omnpejaelieHUE €€ HaIlpaBICHUS.
DNEeKTpOoJABUraTeNb MOCTOSSTHHOIO TOKA. VICmosib30BaHME 3JEKTPOJBUTATENCH B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanesd. SBreHHE >SJIEKTPOMAarHUTHOM WHAYKUUU. I[IpaBuio
Jlenna. Dnextporeneparop. CrocoObl MOMYy4YEHHUS! SIEKTPUUECKON SHEPruu.



DNEKTPOCTAHIIMM HAa BO30OHOBISEMBIX MCTOYHUKAX IHEPTUH. IKOJOTHUECKHUE
po0JIeMbl SHEPTeTUKU. TOMIUBHBIC SJIEMEHTHI U 3JIEKTPOMOOWIIH.

Jemoncmpayuu.

DIIeKTpU3alus Te.

JIBa poJia 3JIEKTPUYECKUX 3apsIA0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEI.

Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOIIA.

DNeKTpOoCcTaTUYECKask NHIYKIIHS.

3aKOH COXpaHEHUS JICKTPUUECKUX 3apsI0B.

MojenupoBaHuEe CHUJIOBBIX JIMHUN DJJIEKTPUYECKOTO TMOJs C TMOMOIIBIO
OyMa)KHBIX CYJITAaHOB.

[TpoBOAHUKH U TUDIICKTPUKHU.

HcTouHMKHM TOCTOSTHHOTO TOKA.

JIelcTBUSA DIIEKTPUUECKOTO TOKA.

DIIEKTPUUYECKUU TOK B KHIKOCTH.

["a30BbIl pa3psia.

N3Mepenue cuiibl TOka aMIepMeTpoM.

N3Mepenne 31eKTpUYECKOro HAMpPsIKEHUST BOJIbTMETPOM.

PeocTaT u MarazuH conpoOTUBJIECHHUIA.

B3aumopelicTBre MOCTOSIHHBIX MAarHUTOB.

MoenupoBaHue HEBO3MOKHOCTH Pa3CICHUS MOTIOCOB MAarHUTA.

MopenupoBaHrue MarHUTHBIX TOJICH MOCTOSIHHBIX MarHUTOB.

OnbIT DpcTena.

MarauTHoe 1oJje ToOKa. DIEKTPOMArHuT.

JlelicTBre MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

DIEKTpOJABUraTeb MOCTOSSHHOTO TOKA.

OnbiTel @apajes.

DIEeKTpOoreHepaTop MOCTOSHHOTO TOKa.

Jlabopamopnuie pabomot u onvimot.

OnpIThl 1O HAOJIONCHUIO AJIEKTPHU3AIMU TEJI MPH CONPUKOCHOBEHUU H
WHIYKIHEH.

HccnenoBanne OEWCTBUS AIEKTPUYECKOrO IO Ha IPOBOJHUKUA H
TUAJIEKTPUKH.

COopka 1 UCTIbITAHUE AIEKTPUUECKON EMH MOCTOSTHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, MPOTEKAIOLIET0 Yepe3 pe3nucTop,
OT HANPSHKEHUS. Ha PE3UCTOPE U COMTPOTUBIIEHUS PE3UCTOPA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD AIEKTPUYECKOTO
CONPOTHUBIICHUS MPOBOJHUKA OT €ro JJIMHBI, TUIOIIAA ONEPEYHOr0 CEUYEHUs U
Marepuara.

Ornpenenenue yielbHOr0 COMPOTUBICHUS TPOBOIHUKA.

[IpoBepka mpaBuia CIIOXKEHUS HANPSOHKEHUN IIPU  IOCIEI0BATEIbHOM
COEMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia Mg CUJIBI TOKa NpPU MNapaJlJIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue O/{C 1 BHYTpEHHET0 CONMPOTUBIICHHS] ICTOYHUKA TOKA.

[TpoBepka npasun Kupxroda.

[TpoBepka BrinosHeHUs 3aKkoHAa OMa [1J1s1 TOJTHOM 1eTH.

N3ydeHne BOJIbTAMIIEPHBIX XapaKTEPUCTHK HEJIUHEHHBIX 3JIEMEHTOB
(JtammIbl HAKAJTMBAHUS WU TOJIYTIPOBOJAHUKOBOTO AUO/IA).

Onpenenenue padoThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTop.

Omnpenenenne MOIIHOCTU  DJIEKTPUYECKOTO TOKA, BBIJICISIEMOM Ha
pe3ucTope.



Onpenenenue KII/ narpeBarens.

NccenenoBanre MarHUTHOTO B3aUMOJEHCTBUS ITOCTOSTHHBIX MAarHUTOB.

N3yyeHnne MarHuTHOTO MOJIsl HOCTOSIHHBIX MAarHUTOB IIPH UX 00bEITMHEHUN
U pa3/IeJICHNH.

HccnenoBanue 1ercTBUSA JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbITel, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI  B3aUMOJECHCTBUS
KAaTYIIKU C TOKOM M MarHuTa OT CHJIbl M HAIlPaBJICHHs TOKA B KaTYyIIKE U OT
Hajau4uus (OTCYTCTBHSI) CEpACUHUKA B KaTyIIKE.

N3ydeHne neicTBU MarHUTHOTO IOJISI HA IPOBOJTHHUK C TOKOM.

KoHcTpynpoBanue u nzyueHue paboTbl 31€KTPOJBUTATENS.

N3mepenue KIIJI 351ekTpoABUTraTeIbHOM YCTAHOBKH.

OneITl 1O MUCCHEAOBAHUIO SBIECHUSA JJIEKTPOMAarHUTHOW WHIYKIMU:
UCCJIEJ0BAaHNE N3MEHEHU W 3HAUYCHMS U HAIIPABJICHHS UHAYKIHOHHOIO TOKA.

9 KUIIACC

Pa3znen 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBmxkeHue. MarepuanbHas Touka. CrocoObl ONMUCaHHS
MEXaHUYECKOTO JIBMXKEHHUS: TaONUUYHBINA, TpapuyecKuil, aHAIIUTUYCCKUU.
Cucrema otcu€ta. OTHOCUTEIBHOCTH MEXaHUYECKOTO JIBUYKEHUS.

BekTopHble BETUYMHBI, OMNEpPallUM C BEKTOPAaMH, MPOEKIUH BEKTOpa.
Paauyc-BekTop MarepuaibHOW TOYKH, TNIE€PEMEIICHWE Ha  IUJIOCKOCTH.
PaBHOMepHOE mpsiMONMHEITHOE ABWKEeHUE. HepaBHOMEpHOE MNPSIMOIMHEUHOE
neukeHne. CpenHsisi M MTHOBEHHas CKOPOCTh Tejla IPU HEPaBHOMEPHOM
JIBUKECHHH.

Yckopenue. PaBHOYCKOpPEHHOE TPSIMOJMHEWHOE NBUKEHHUE. Y CKOPEHHUE
cBoOoHOrO nageHus. OnbiTel ['anunes.

I'paduueckas uHTEpIIpEeTalMsl YCKOPEHUS, CKOPOCTH, MPOUICHHOTO MyTH
U TIEpEMELLEHHUS 1T NPSIMOJIMHETHOTO JBUKEHUS.

JIBukeHue Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY.

JIBuKeHuEe 10 OKpPYKHOCTHU. JIMHEWHas CKOpPOCTh, YIJOBas CKOPOCTb,
NEPHUOJ] U YacToTa OOpalieHusl TP PaBHOMEPHOM JBHIKEHUHU IO OKPYKHOCTH.
CKOpOCTh U YCKOPEHHUE MPU JTBHKEHUU MO OKPYKHOCTH.

Bekrop cuiibl. PaBHOAEHCTBYIOMIAs CUIIA.

IlepBbiii 3axkoH Hprotona. Brtopon 3akoH HeroTrona. Tpernit 3akoH
HproTona. [IpuHiun cynepno3uiuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHHUS CKOJIbKEHMUS,
CWJIa TPEHUS TIOKOsI, Apyrue Buabl TpeHus. Koadduruent tpenus.

JIBH>KEHUE Tel O OKPY>KHOCTH IOJI IEVCTBUEM HECKOJIBKUX CHUJL.

3akoH bepHymiu u nogbéMHas cuia Kpbuia. COBpeMEHHBIE JIE€TaTEIbHbIC
anrmaparel, CyJa Ha NOABOAHBIX KpBUIBAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWISAX. J[BIDKEHHUE TTOe3/1a HA MAarHUTHOM MOJTYIIIKE.

Cuna TSHKECTH UM 3aKOH BCEMHPHOTO TATOTEHUS. [[BH)KEHHE Tel BOKPYT
IPaBUTALlMOHHOIO IIeHTpa (B ToM uucie IuiaHeT Bokpyr Comnnua). Ilepsas
KOCMHUYECKas CKOpOCTb. HeBECOMOCTh U MeEpErpy3KH.

PaBHoBecue MarepuanibHOM  TOYKH. AOCONIOTHO  TBEpPIOE  TENO.
PaBHOBecue TBEPIOro Tena ¢ 3aKpEIUIEHHOM OCBhIO BpamieHus. MOMEHT CHUJIBIL.
LlenTp TsxKECTH.

Nmnynec Ttema. M3meHenme wummnynbca. MMnoynbsc cuiibl. Yopyroe u
HEYIIPYro€ B3aUMOJCHCTBHE. 3aKOHbI M3MEHECHUS W COXPAHEHHUS HMITYJIbCA.
PeaktrBHOE IBHXKEHHUE.



Mexanuueckass pabota U MOIIHOCTh. PaboTa cui TSKEeCTH, yOpyrocTw,
TpeHusi. CBs3b SHepruu u pabotsl. [loTeHIManbHas HEPrusi Tena, MOJHIATOrO
HaJl IIOBEPXHOCTHIO 3emud. [loTeHnuanbHas DHHEprus CHXKaTou NPYKUHBIL.
Kunernueckas sueprusi. Teopema 0 KHHETUUYECKOW IHEPTUH. 3aKOH U3MEHEHUS
Y COXpaHEHUSI MEXaHUUYECKOUW SHEPTHUHU.

Jemoncmpayuu.

HaGmronenre MexaHWYeCcKoro JABUKEHUS Tela OTHOCUTENIBHO Pa3HBIX Tl
OTCYETA.

CpaBHeHue TyTed M TPACKTOPHUM JBHKEHHUS OJHOTO M TOTO K€ Teia
OTHOCHUTEJBHO Pa3HbIX TEJ OTCUETA.

N3mepenue ckopocTy U YCKOPEHUS MPSIMOJIMHEITHOTO JBUYKEHHUS.

UccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBH)KCHUSI.

HaGmronenue nBuxkeHus Teja 1Mo OKPY>KHOCTH.

HaGmonenne MmexaHnuecKux siBICHUM, MPOUCXOSAIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUXEHUU OTHOCHUTEIHHO
KabuHeTa QU3HKH.

HaGmionenne paBHOBecHsl Tel, CBOOOJHOTO TaAeHUs, KoJieOaHus
MasgTHHKAa B HWHEPUUAJIBHBIX CHUCTEMaX KakK TMOATBEPKACHUE MPHUHIUIIA
OTHOCUTEIHHOCTH.

3aBUCUMOCTh YCKOPEHHMsI Tela OT €ro Macchl W JIEUCTBYIOLIEH Ha HETo
CUJIBI.

HaGmronenue paBeHcTBa CUIT TPU B3aUMOJICHCTBUN TEJ.

N3menenue Beca Teaa mpu yCKOPEHHOM JBUKCHHH.

Ilepenaya umiynbca rnpu B3auMOAEHCTBUM TEN.

[IpeoGpazoBanus SHEPTUU MIPU B3AUMOJICHCTBUU TEN.

CoxpaHeHue UMITYJIbCca MPU a0COIIOTHO HEYTIPYTOM B3aUMOICHCTBHH.

CoxpaHeHue UMIyJibca Mpy yIpyroM B3anMOJICHCTBUU.

HaGmronenre peakTHBHOTO IBH>KEHHUS.

CoxpaHeHue SHepruu rnpu cBOOOTHOM IaJIEHUU.

CoxpaHeHue SHEepruu Ipyu ABUKEHUU TeJa MO AEHCTBUEM NPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

KoncTpynpoBaHue TpakTa Mg pa3roHa U JajJbHEWIIEro paBHOMEPHOTO
JBUKECHHUS IIAPUKA UITU TEIEXKKH.

Omnpenenenue cpenHeld CKOPOCTU CKOJNBKEHHS Opycka WM IBUKCHUS
[IapHKa M0 HAKJIIOHHOM IJIOCKOCTH.

Onpenenenue yYCKOpEHHs] Tella HpPH PaBHOYCKOPEHHOM JBUKEHUU IIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IMYTH OT BPEMEHHM IPU PABHOYCKOPEHHOM
IBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM TPH PABHOYCKOPEHHOM JBIDKEHUU 0Oe€3
HayaJbHON CKOPOCTH IMYTH OTHOCSTCA Kak psiJ HEYETHBIX YKCEN, TO BPEMEHa
OJINHAKOBBI.

UccnenoBanue nBUKEHUS Tea, OPOIIEHHOIO MOJT YTJIOM K TOPU30HTY.

UccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAaJIbHOTO JAaBJICHUS.

Onpenenenue Ko3PpPULMEHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTU NMPYKUHBI.

NccnenoBanne 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE,
OT cTeneHu AehopMaluy NPyKUHBIL.

Onpenenenue pabOTbl CUIIBI TPEHUSI MPU PABHOMEPHOM JIBHXKEHUHU Teja
10 TOPU3OHTAJIBHOW MOBEPXHOCTH.



Onpenenenue pabOThl CWIBI  YIOPYrOCTU TpU  MOABEME Tpy3a C
WCIIOIb30BaHUEM HETIOJIBHXKHOTO U TIOJIBUKHOTO OJIOKOB.

Paznen 9. Mexannueckue Koj1e0aHUs U BOJHBI.

Konebarenbnoe paBukeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUIA:
Mepuoj, 4YacrtoTa, aMmIuMTyaa. [‘apMoHuueckue KosieObaHus. 3aryxarolue
KoJjeOanus. BeiHyXeHHbIe Kofiebanus. Pe3oHaHc.

MaremMatndeckuil U Ipy>KUHHBIM MasTHUKU. lIpeBpalnenue sHepruu npu
KoJie0aTeIbHOM JBUKCHUH.

Mexannyeckue BOJIHBL. [IpoonpHbIE M TIONEepeyHble BOJIHBL. (CBOWCTBa
MEXaHWUYECKUX BOJH: uHTepdepeHusa u nudpaxuus. JJinHa BOTHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MeXaHM4eCKHEe BOJHBI B TBEPJIOM TeJE, CEUCMUUYECKHUE
BOJIHBI.

3Byk. PacnpocTtpanenue u orpakeHue 3ByKa. | pOMKOCTh 3ByKa W BbICOTA
ToHa. Pe3onanc B akyctuke. MubpasByk u ynbTpa3Byk. lcnosb3zoBanue
yJIBTPa3ByKa B COBPEMEHHBIX TEXHOJIOTUSIX.

Jemoncmpayuu.

HaGmonenne konmeGaHumii Ten moj JEHCTBHEM CHIIBI TSKECTH W CHIIBI
YIOPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha TPy KHUHE.

HaGmroneHne BoIHYKICHHBIX KOJIeOAHUM U pe30HaHCa.

PacnpocTpanenne npo10IbHBIX U MOTIEPEYHBIX BOJH (HA MOJIEIH).

Ha6monenue naTepdepeniinu u 1udpakiiuu BOJH Ha IIOBEPXHOCTH BOJIBI.

HaGmroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTHYECKHUMN pe30HAaHC.

Jlabopamopnuie pabomot u onvimot.

Ompenenenne YacToThl M Tepuojaa KojeOaHUW MaTeMaTHYeCKOTO
MasiTHUKA.

OmnpeneneHue 4acTOThl U Neproa KojaeOaHu Mpy>KMHHOTO MasTHUKA.

HccnenoBanne 3aBUCUMOCTH Tepuojia KojleOaHWUW rpy3a Ha HHUTH OT
JUTUHBI HUTH.

HccnenoBanne 3aBUCHMOCTH MepHUoJia KojaeOaHUH MPYKUHHOTO MasTHUKA
OT Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH IepHUojia KoJieOaHHM Tpy3a, MOJABEIICHHOTO K
JIGHTE, OT MacChl Irpy3a.

OnpITEI, JIEMOHCTPUPYIOIIME  3aBUCHUMOCTh  Ilepuoja  KoyieOaHuit
NPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.

N3mepenne yckopeHust CBOOOTHOTO ITaICHUS.

Paznen 10. Di1eKTpOMArHMTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE TMOJde. JJIEKTPOMarHuTHble BOJHBL. ~ CBOMCTBa
aneKkTpoMarHuTHeIX BOJH. Illkanma snekTpomMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJH Ui COTOBOM CBsA3U. Paamonokanms. Kocmuueckas
CBSI3b.

DneKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BogHOBBIE CBOWCTBA
cBeta: uHTepPepeHnus U Tudpaxius.

Hemoncmpauuu.

CBoiicTBa 3JIE€KTPOMArHUTHBIX BOJIH.

WNuTtepdepennus un nudpakxius ceera.

Jlabopamopnwie padbomot u onvimol.

N3ydeHnne CBOICTB 3JEKTPOMArHUTHBIX BOJH C MOMOILIBIO MOOWIBHOTO
tenedoHa.



[IpoBenenne omMbITOB MO HAOMIOACHHMIO HHTEphEpeHUMU U Iudpakiuu
CBETa.

Pazngen 11. CBeToBble sIBJICHHS.

JlydeBasg MoAenp CBETa M reoMeTpuueckas onrTuka. VICTOYHuKHM cBeTa.
IIpsmonuHeliHOe pacnpocTpaHeHne cBeta. 3armeHuss ConHna u  JIyHBIL
Otpaxenune cera. [lnockoe 3epkano. 3akoH oTpakeHusi cBera. IlocTtpoeHue
M300pakeHU, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenune cBeTta. 3akOH mpenomyieHUs] cBeta. llonmHoe oTpakeHue
cBeta. lcnonb30BaHME TIOJHOTO OTPAXKEHUSI B ONTHUYECKUX CBETOBOJAX,
ONTOBOJIOKOHHAS CBSI3b.

Jlunza, xonm myuei B nuH3e. Popmyna TOHKOW JMH3BL. [locTpoeHne
n3o0pakeHu, cHOPMHUPOBAHHBIX TOHKOW JUH30M. OmnTHYEecKas cucreMa
dboToanmapara, MHUKpPOCKOINAa W Tejeckona. [Jia3, kak OmTHYEeCKas CHCTEeMa.
bin30pyKkoCTh U JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. Onbitel HbloToHa. CnoskeHue
CIIEKTpaJbHBIX LIBETOB. Jucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonuHEHOE pacIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBerTa.

[TonyueHnne n300pakeHUH B IJIOCKOM 3EpKaJe.

[Ipenomnenue cBeTa.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparoiiei JuH3e.

XoJ Jiydeu B pacCEeHBarOIIECH JIUH3E.

[Tony4yenue nzo0paxeHnit ¢ TOMOIIBIO JHH3.

[Tpuniun peictBus ¢oToarnmapata, MUKPOCKONA U TEIECKOIA.

Mopnenb riasa.

Paznoxenue 6enoro cera B CEKTP.

[Tonyyenue O6enoro cBeTa Npu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimeot.

HccnenoBanne 3aBUCHMOCTH YIJIa OTPaXKE€HUSI CBETOBOrO Jiydya OT yrija
naJCHUs.

N3ydeHnne cBOMCTB M300paKeHUsI B TIFIOCKOM 3€pKalie.

HccnenoBanre 3aBUCHUMOCTH yIjla TMPEJIOMJIEHUS OT YIVIa MaJeHUS
CBETOBOIO JIy4ya Ha TPAHUIIE «BO3LYyX—CTEKIIOM.

[Tomyuenne n300pa’keHH C TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne (HOKYCHOTO PACCTOSHHSI M OMTHYECKOW CHIIBI cOOMparomen
JIUH3BL.

OnBITHI O Pa3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITEl MO BOCTHPUATHIO IIBETA MPEAMETOB MPU HUX HAOIIOJECHUU UYepe3
I[BETOBbIC (PUIIHTPHI.

Pa3nen 12. KBanToBbIe iBJI€HHUS.

Omnswitel Peszepdopna u mmanerapHas mojens atoma. Monens atoma bopa.
Hcnyckanue n nornomenue ceera atomoM. KBanTel. JInHEHYaThle CIEKTPBI.

PamnoaktuBHOCTE. Anbda-, Oera- m rTamma-m3nydeHus. CrTpoeHue
aToMHOro  snapa. HyknonHas  Mozens  atomHoro — sapa.  M3oromsl.
PannoaktuBHble mnpeBpamieHus. llepuon moiypacnmaga aTOMHBIX — SIIEP.
JleficTBre paJuOaKTUBHBIX M3JYYCHUH Ha JKUBbIE OpPraHU3Mbl. 3alura OT
PaIHOAKTUBHOTO U3JTYUYEHHUS.

SnepHble peakunn. 3aKOHBI COXPAHEHUS 3apsIIOBOTO U MACCOBOTO YHUCEIL.
DHeprus CBA3U aTOMHBIX sijiep. CBsA3b Maccel U dHepruu. Peakiuu cuHTe3a u



nenenus sanep. Mcrounukum sHeprum CosHOAa u 3BE3A. flnepHast sHeprerTuka.
DKoJ0ornyeckue npoOaeMsl sIIEPHON SJHEPTETHKHU.

Jemoncmpayuu.

CrHeKTpbl U3y4€HUS U MOTJIOIIECHHUS.

CrHeKTpbl pa3nMYHbIX Ta30B.

CnekTp Bogopoa.

HaGmonenne TpekoB B kamepe Busbscona.

PaboTta cuérurka HOHU3UPYIOIIHUX U3TYUESHU.

Peructpauus u3nydeHus IpupoaHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamophuie padbomot u onvimot.

HaGnroneHue CriomHbIX U TMHEWYATHIX CIEKTPOB U3TyUEHUS.

HccnenoBanue TpeKOB: M3MEPEHUE SHEPTHM YACTULIBI 10 TOPMO3ZHOMY
nytu (o gororpadusim).

N3mepenue paanoakTUBHOTO (hOHA.

IHoBTOpHUTEIBLHO-00001IAO NI MOXYJIb.

[ToBTOpUTENHEHO-0000IAIOIINI MOJYJIb npeaHa3HaYeH JUISE
cUCTeMaTH3allud © O00OOIIeHHs] TMPEJAMETHOrO COJACpKAaHUS U  ONbITa
NEeSTENbHOCTH, MPUOOPETEHHOTO TMpPU HM3YYEHUH BCEro Kypca (U3UKU
yriayOia€HHOrO  ypOBHSA, a Takke Juisi TOJATOTOBKM K  OCHOBHOMY
roCy/IapCTBEHHOMY 2K3aMEHY MO (PU3HKE.

B nmnponecce wu3yuyeHuss JAHHOTO MOAYJS PEATH3YIOTCS W IMOJYy4aroT
JanbHelIee pa3BUTUE Y4YEOHbIE AEUCTBUS, OOECIEUMBAIONIME OCTHKEHHE
NPEeIMETHBIX U METaNpeIMETHBIX pe3yJbTaTOB o00ydeHus, (OpMHpPOBaAHUE
€CTECTBEHHO-HAYYHOM T'paMOTHOCTU: OOBSCHEHHE M OIMCaHWE SBJIICHUN Ha
OCHOBE TMpPUMEHEHHS (U3UUYECKUX 3HAHWM, HCCIENOBATEIbCKUE JEHCTBUA
(BBIABIDKEHHUE THUIOTE3, MOCTAHOBKA €M M IUJIAHUPOBAHUE WCCIEIOBAHUA,
aHaJIU3 IaHHBIX U TIOJIyYEHHUE BBIBOJIOB).

[IpennoutuTenbHOM (QOPMON OCBOCHHSI MOJIYJSL SIBISIETCS MPAKTUKYM,
porpaMmMa KOTOpPOTO BKJIKOYAET:

peuieHre 3a/ad, OTHOCAIIMXCS K Pa3jIudHbIM pa3liejlaM U TeMaM Kypca
¢Gbu3KMKHU, B TOM YUCIIE 33124, MHTETPUPYIOIINX COJIEpKaHUE Pa3HBIX Pa3/IelioB;

BBITIOJIHEHUE JTAOOPATOPHBIX pa0OT M OIBITOB (BKJIIOYas paOOTHI U OIBITHI
U3 NIEPEYHEN K pa3liesiaM Kypca) B YCIOBUAX CAaMOCTOSITEIbHOTO TUIAHUPOBAHUS
NPOBEJICHUS HCCICAOBaHMs, BBIOOpa U OOOCHOBAaHUSA METOAA H3MEPEHUs
BEJIMYUH, COOPKHU IKCIIEPUMEHTAILHON YCTAaHOBKHU;

BBITIOJTHEHHWE  MPOOJEMHBIX  3aJaHUN  MPAKTUKO-OPUECHTHPOBAHHOTO
XapakTepa (3aJaHusl 0 €CTECTBEHHO-HAy4YHOM TI'PaMOTHOCTH), B TOM YHCIE
3aJIaHAN ¢ MEXKIIPEIMETHBIM COJIEPKAHUEM;

paboTy Haj TPYNINOBBIMHU WM  WHAUBUAYAJbHBIMU  MPOCKTAMH,
CBSI3aHHBIMHU C COJIEp)KaHUEM Kypca (QU3HKH.

N3ydeHne mOBTOPHUTEIHHO-0000IIAOIIETO MOIYIISI MOKET 3aKaHIMBATHCS
MPOBEJICHUEM JUArHOCTUYECKONH paboThl 3a Kypc (U3HMKH YIIIYOJIEHHOTO
YPOBHS, BKJIIOYAIOUIEH 3aJaHus Pa3HOrO YpPOBHS CJIOKHOCTH. Pe3ynbrarsl
BBINIOJIHEHNS  JITMarHOCTUYECKOM pabOThl MOIYT IOKa3blBaTh  CTEIEHb
TOTOBHOCTH OOYYarOIIMXCA K OCHOBHOMY TIOCYJAapCTBEHHOMY 3K3aMEHY IIO
¢u3nke, a TakXKe CBUACTEIHCTBOBATH O JOCTUTHYTOM YpPOBHE E€CTECTBEHHO-
HAay4YHOU TPAMOTHOCTH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TIPOT'PAMMBI 110
OU3UKE HA VIUIVBJIEHHOM VYPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUIA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOrO o0OIIero oOpa3oBaHUs
HANpPaBICHO Ha JOCTHKEHHE JMYHOCTHBIX, METANPEIMETHBIX U TPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

B pesynprare wusydenus (U3MKM HAa ypPOBHE OCHOBHOI'O OOIIIETO
oOpazoBanuss y oOywaromierocss OyayT copMHpOBaHBI  CIEIYIOIIUE
JUYHOCTHBIC PE3yJIbTAThl B YACTH:

e I)nampuomuuecxkozo eocnumanus:

NpOSIBJICHUE UWHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSTHUIO
POCCUNCKOM (PU3HUECKON HAYKH,

IIEHHOCTHOE OTHOIIICHHE K JOCTHYKCHUSM POCCUMCKUX yUEHBIX -(DU3UKOB,;

o 2)epaxcoanckozo u OyxXo6HO-HPAGCMEEHHO20 60CNUMAHUSA:

TOTOBHOCTh K AaKTUBHOMY YyYacTHIO B OOCYXIEHUM OOIIECTBEHHO
3HAYMMBIX M ATHYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM
JTOCTH)KCHUHN (DU3UKWU;

OCO3HAHHUE BAXHOCTH MOPAJIBHO-ITHUUECKUX MPUHIIUIIOB B JICATEILHOCTH
Y4E€HOTI0;

e 3)acmemuueckozo 60cnumanua:

BOCTIPUATHE ICTETUUECKUX KaueCTB (PU3MUECKON HAyKu: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

e 4)uennocmu Hayyno20 NO3HAHUA:

OCO3HAHHME IEHHOCTH (U3MUYECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTa
NO3HAHMSI MHUPA, OCHOBBI Pa3BUTHUSl TEXHOJIOTMM, BaKHEHIIEH COCTABIISIOLIEH
KyJIbTYpPBI;

OpUEHTAIMSl B [EATEIIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
npecTaBieHnit 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS TIPUPOJIbI;

pa3BHUTHE HAY4YHOH JFOOO3HATENBHOCTH, MHTEpPECA K MCCIEI0BATEIbCKON
NEeATEIbHOCTH;

o S)dhopmuposanusn Kynvmyput 300p06ba u IMOUYUOHATNLHO2O O1A2ONOTIYYUA:

OCO3HAHHME IIEHHOCTH 0€30macHOro o0pas3a >KU3HHM B COBPEMEHHOM
TEXHOJOTUYECKOM MHUPE, BAXHOCTH TIpaBWI O€30MacHOr0 TOBEICHHUS Ha
TPAHCIIOPTE, HA OpOrax, C SJIEKTPUUYECKUM U TEIUIOBBIM O0OpYIOBAaHHEM B
JOMAIIHUX YCIOBUAX;

c(hOpMHPOBAHHOCTh HaBBIKA peieKCHH, MPU3HAHHE CBOETO IpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

e 6)mpyooeozo eocnumanus:

AKTUBHOE Yy4YacTHE B PEUICHHWH MPAKTHYECKHX 3aJad (B paMKax CEMbH,
oOpa3oBaTeIbHOW  OpraHW3aluHd, TOpoja, Kpas) TEXHOJOTUYECKOH U
COI[MAIbHON HANpaBICHHOCTH, TPEOYIOUIUX B TOM 4YHUCIEe U (UIUYECKHUX
3HAHMM;

MHTEPEC K MPAKTHUYECKOMY U3YUEHUIO TPOQECCuil, CBI3aHHBIX C (PUBUKOI;
o /)IK0N102UUECKO20 6OCNUMAHUA:

OpUEHTAIUSl Ha MpPUMEHEHUE (U3UYECKUX 3HAHUU I pElIeHUs 3ajad B
00JIacTU OKpYyXalolllel cpelibl, IJIAaHUPOBAHUSA TMOCTYINKOB U OIIEHKH MX
BO3MOXHBIX MTOCTIEICTBUUN I OKPY’KAIOIIEN CPEbI;



OCO3HAHUE II100aJIBHOTO XapaKTepa HKOJIOTMUECKUX Mpo0IeM U MyTel ux

pelieHus;
o 8)aoanmauuu K U3MEHAIOUWUMCA YCI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTpEeOHOCTh BO B3aMMOJACHCTBUMM NpPHU BBINOJIHEHUU HCCIENOBAaHUN U
MPOEKTOB (PU3NYECKOM HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
APYTHX, .

NOBBILIEHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO
NEeSTENbHOCTD;

noTpeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHUW, YMEHUU (HOPMYIHPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bl O PU3MUYECKUX 0OBEKTaX U SBJICHUAX;

OCO3HAHHE JAEPUIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B
00J1acTH (PU3UKHY;

IUTAHUPOBAHUE CBOETO PAa3BUTHsSI B NMPUOOPETEHUM HOBBIX (PUIMYECKUX
3HAHM;

CTpEMJICHWE aHAJIM3UPOBaTh M  BBISBISATH B3aUMOCBSI3U  MPUPOBI,
o0IIecTBa U IKOHOMHKH, B TOM YHUCJIE€ C UCTIONb30BaHNEM (DU3NUECKUX 3HAHUN;

OLICHKA CBOMX JCHCTBUH C y4€TOM BIMSHHS Ha OKPYXKAIONIYIO Cpeny,
BO3MOXKHBIX TJIOOAJIBHBIX MMOCIIEICTBHIMA.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBOeHUs MpOrpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO
obmero  oOpa3oBanus y  oOywaromerocs  OyayT  cGpOpMHpPOBaHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYATOIIIHE NI03HABATEILHBIC
YHHUBEpCAJIbHBIE Yy4eOHBIC JICWCTBUS, KOMMYHUKATHBHBIC YHHBEpCAIbHBIC
yueOHbIE IeCTBUS, PETYISATUBHBIC YHUBEPCAJIbHBIC yUeOHbIC TEHCTBUSI.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIEe JeHCTBHSI
ba3oBble Jiorn4ecKkue 1ecTBUA:

BBISIBIIATE M XapaKTepHU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(sBNIEHUH ), KIIaCCU(UIIMPOBATH UX;

BBISIBIIATH 3aKOHOMEPHOCTH M ITPOTHUBOPEYHS B pacCMaTpPUBAEMbIX (haKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SBIICHUSM;

BBISIBIIATh TPUUYMHHO-CJICJICTBCHHBIC CBS3M NMPU H3yUYEHUHM (PU3HMUECKUX
SIBJICHUH W TIPOIIECCOB, JIEJIaTh BBIBOJIBI C HCITOJIb30BAHMEM JEIyKTUBHBIX W
WHIYKTUBHBIX yMO3aKJIFOUCHUM, BBIJIBUTATh THUIIOTE3BI O B3aUMOCBS3SIX
(bU3UIECKUX BEITUYNH;

CaMOCTOSAITETILHO BBIOMpATh CHOCcO0 perieHus y4eOHoN (u3nyeckoi
3ajauyn  (CpaBHEHHWE HECKOJIBKUX BapHAaHTOB peEIIeHHUs, BBIOOp Haunboee
MOIXOJIAIIETO ¢ YIETOM CAMOCTOSTEIIBHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTe/bCKue AeCTBUS !

MCTIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKII HHCTPYMEHT MTO3HAHMUS;

IPOBOAUTH MO CAMOCTOSITEIEHO COCTaBICHHOMY IUIAHY OTIBIT, HECIOKHBIN
(du3HUECKHil SKCTIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBAaHNE (DU3UIECKOTO SIBJICHHUS;

OIICHWBATh Ha TPUMEHUMOCTH W JOCTOBEPHOCTH HH(pOpMaIuio,
MOJIYYCHHYIO B XOJ/I€ CCIICIOBAHUS WIIH SKCIIEPUMEHTA,

CaMOCTOATETHHO (POPMYIHPOBATH 000OIIEHUS W BBIBOJIBI IO pe3yJbTaTaM
MPOBEIEHHOTO HAOIOACHMS, OTIBITA, HCCIICIOBAHUS;



MPOTHO3UPOBATh  BO3MOXKHOE€  JaJIbHEWIEee pPa3BUTHE  (DUIUUECKUX
MIPOLIECCOB, @ TAKXKE BBIJBUraTh MPEIINOJIOKEHUS 00 HMX Pa3BUTHM B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

OPUMEHSTh Pa3IMYHbIE METOJIbl, HHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope wuH(pOpPMAIMM WM JAHHBIX C YYETOM TPEJJIOKEHHOM YyuyeOHOU
dbuznveckon 3aauu;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MHPOPMALIUIO
pPa3IUYHBIX BUIOB U (OPM IPEACTABICHHUS;

OLICHMBAaTh HAAEKHOCTh MH(OOpPMAIMU 1O KPUTEPHUSM, MPEAJIOKEHHBIM
yuuTenaeM Wi cpopMyIupoBaHHBIM CAMOCTOSITENBHO;

CaMOCTOSITEJIbHO ~ BBIOMPATh ONTUMaNbHYIO (OpMYy TpelCTaBICHUS
uHbOpMAIMK U WUIIOCTPUPOBATH pEIIaeMble 3a7aud HECIOKHBIMU CXEMaMH,
auarpaMMaMu, MHOM TpaduKoil 1 X KOMOMHAIUSIMHU.

KoMMmyHHKAaTHBHBIE YHHUBEPCAIbHbIE YUeOHbIE T1eiicTBHSI:

B X0ji¢ 0OCYXJCHHMS Y4eOHOTO MaTepualia, pe3yibTaToB J1abOpaTOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIacMOW TEMBI U
BBICKA3bIBaTh WJCH, HAIICJCHHBIC Ha PCIICHWE 3aJadyd W TOJJICP)KaHHE
OJ1aro)KeIaTeIbHOCTH OOIIEHNUS;

COMOCTAaBJISITh CBOM CYXACHUS C CYXJICHHSIMH JPYIMX YYaCTHHKOB
Juajora, OOHapPYyXKUBATh PA3IMYHE U CXOJICTBO TO3UIINN;

BBIP@)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MMCBMEHHBIX TCKCTaX;

yOJIMYHO MPEACTABIATh PE3YIbTaThl BHITOJTHEHHOTO (PU3HUYECKOTO OIBITa
(9KCTIEpUMEHTA, HUCCIICIOBAHMS, TIPOCKTA);

[IOHUMAaTh u HCIIOJIB30BaTh IPEHMYIIECTBA KOMaHIHOM 51
WHAWUBUAYATBLHON paOOTHI IPH PEIICHUU KOHKPETHOHN (hHU3HUECKOM MPOOIIESMBI;

NPUHUMATH 1IEJIM COBMECTHOM JIEITEIIbHOCTH, OPraHU30BBIBATH JICHCTBUS
1o € JIOCTH)KCHHIO: PaclpeIesaTh POIU, 00CYKIaTh MPOIECCHl U PE3YIbTaThl
COBMECTHOM paboTHI, 000011aTh MHEHHUSI HECKOJIBKUX JTFOJICH;

BBITOJIHATH CBOIO YacTh paOOTHI, TOCTHrass KaueCTBEHHOI0 pPe3yJIbTaTa 1o
CBOCMY HAIIPaBJICHUIO W KOOPAUHUPYS CBOU JCHCTBUS C JIPYTUMHU WICHAMHU
KOMAaH/IbL,

OIICHMBATh Ka4yeCTBO CBOETO BKJaJa B OOIIMH MPOIYKT IO KPHTEPHSM,
CaMOCTOSATEILHO COPMYIMPOBAHHBIM y4aCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepPCcAJIbHbIE yUeOHbIE 1eHCTBHS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M yU4E€OHBIX CUTYallUAX, TPEOYIOMMX
TUTSE perieHust GU3NIEeCKUX 3HAHUI;

OpPUEHTHPOBATHCA B  PA3IMYHBIX MOAXOJAX MPUHATUS  PELICHHI
(MHAMBUyaNbHOE, MPUHITHE PEIICHUS B TpYyIIe, MPUHATHE PEUICHUN
TpYIIIOi);

CaMOCTOSITEJIbHO COCTABIIATH AJITOPUTM pEIIeHUsT PU3NUECKOMN 3aauu WU
IJIaH WCCIEOBAaHUS C Y4YETOM HMEIOIIMXCA PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BapUaHThI PEIICHUI;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JIaBaTh a/ICKBATHYIO OLIEHKY CUTYallUH U MpeaiaraTh MjiaH €€ U3MEHEHHUS;

OOBSICHSIT ~ NPUYMHBI  JOCTHOKEHUS  (HEJOCTHKEHUSI)  Ppe3yJIbTaTOB
NeATEeNIbHOCTH, JaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY;



BHOCUTh KOPPEKTUBBI B JESITEIBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHUS
(pU3HUECKOro HCCIAEAOBAHMS WM MPOEKTA) HA OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBIIMXCSA CUTyal[ul, YCTAHOBJIEHHBIX OMIMOOK, BOBHUKIINX TPYJHOCTEMH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM.

CTaBUTh c€0s Ha MECTO APYroro 4ejaoBeKa B XOJAE CHOpa WM JAUCKYCCUU
Ha Hay4YHYIO TEMY, TIOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIOro.

pU3HABaTh CBOE MPAaBO HA OLIMOKY MPHU pelIeHUH (GU3HUECKUX 3a7ad WIN
B YTBEPKIEHUAX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYroro.

NPEAMETHBIE PE3YJIBTATBI

K koniy oOyueHus ¢ 7 kaacce npeaMeTHbIC PE3ylbTaThl Ha YIIyOJICHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH y OOYUAIOIITUXCS YMEHUM:

UCIIONIB30BaTh  MOHATHS:  (PuU3Mueckue U XUMUYECKHE  SIBJICHMS,
HAOIOJIeHHe, OKCIEPUMEHT, MOJeNib, THUIOTE3a, CAUHUIBI (U3UIECKUX
BEJIMYUH, aTOM, MOJIEKYyJia, arperatHbple COCTOSHMS BeliecTBa (TBEPIOE,
KUJKOe,  Ta3000pa3HOE),  MEXaHWYeCKoe  JIBIDKeHHE  (paBHOMEpPHOE,
HEPAaBHOMEPHOE, TMPSAMOJIMHEHHOE), TPACKTOPHsS, PABHOJCHCTBYIOIIAs CHII,
nedopmanus (ynpyras, miacTuieckas ), HeBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

YBEPEHHO pa3inyarh sBieHUs (IudQysus, TEIUIOBOE ABHUIKEHUE YaCTHIL
BEIIECTBA, PAaBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE [IBI)KCHHE, WHEPIHs,
B3aMMOJICVICTBUE TE€JI, PABHOBECHUE TBEPIBIX TEI C 3aKPEIJIEHHOM OCBHIO
BpallleHus, Tepeaada JaBieHUs TBEPABIMH TelaMH, JKUJIKOCTSIMH WM Ta3aMu,
aTMoc(epHOe JaBJIeHUE; IIaBaHue TeJ, MPEBPAIICHUS] MEXaHUUECKOW SHEPTHH )
0 ONUCAaHMID MX XapaKTEPHbIX CBOMCTB U HA OCHOBE  ONBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh NPOSBICHUE UW3YYCHHBIX (PU3UYECKUX SIBICHUM B
OKpyXaroieM Mupe (B ToM uuciie GU3nUYecKue sBJICHUS B MPUPOJIE: MPUMEPHI
JOBUKEHHUSI C PA3JIMYHBIMU CKOPOCTSMH B )KMBOW M HEKUBOW MPUPOAE, ACHCTBHE
CUJ TSKECTH, TPEHUS, YIOPYrOCTU B TMPUPOAE U TEXHUKE, BIHSHUE
aTMOC(EpHOTO NTaBlIEHUsI Ha KWBOW OpPraHu3M, IJIaBaHUE PHIO, pbIYaru B Tele
4eJI0BEKA), [IPU 3TOM MEPCBOJUTH MPAKTHYCCKYIO 324y B yUCOHYIO, BBICISATH
CYILLECTBCHHbIC CBOMCTBA (IPU3HAKH) (H3MYCCKUX SBIICHNUN;

ONMKCHIBATh U3yUYEHHBIC CBOMCTBA TN U (PU3NYECKUE SBIICHUS, UCTIOIB3YS
¢usznueckre BeIMUMHBI (Macca, 00bEM, IMIOTHOCTh BEIIECTBA, BPEMs, MYTh,
CpelHsisi CKOPOCTb, CHJIa YIPYrOCTH, CUJIa TSKECTH, BEC Teja, CHIIA TPEHHS,
JaBJIeHUE TBEPIOTO Tela, JaBJIeHUE CTONI0A KUIKOCTH, BRITAJKUBAIONIAs CHIIA,
MeXaHW4JecKass paboTa, MOITHOCTD, IJICYO CHIIBI, MOMEHT CHJIbI, KO3()(PHUIIUCHT
MOJIE3HOTO JICHCTBUS MEXaHW3MOB, KHHETUYECKAass U MOTEHIMAIbHAs YHEPTUs),
IpU OINKCAHUU TPABUIBHO TPAKTOBATh (MU3UYECKHI CMBICIT HCIOJIB3yEeMbIX
BEIMYMH, WX OO0O3HAYCHUS W €IWHUIBI (U3MYECKUX BEJIMYMH, HAXOIUTH
dbopMyInbl, CBS3BIBAOIINME JaHHYIO (PU3WYECKYI0 BEIMYMHY C JpPYTUMHU
BETMYMHAMH, CTPOUTh TpaduKH M3YYCHHBIX 3aBUCUMOCTEH (HU3HUUECKUX
BEJINYUH;

XapaKTepru30BaTh CBOWCTBA Tei, (U3MYECKUE SBICHUS H IPOIECCHI,
UCIIOb3Ys MpaBUIa CI0KEHUsSI CUJI (BAOJIb OJHOU MpsMON), 3akoH ['yka, 3akoH
[lackans, 3akoH ApxuMena, IpaBUIO paBHOBecHs! phiuara (0J10Ka), «30J10TOE
MPaBUJIO» MEXaHMKH, 3aKOH COXPAHEHUS MEXAHUYECKOW IHEPTrHUH, MPU ITOM
JaBaTh CIOBECHYIO (POPMYJIHUPOBKY 3aKOHA U 3aMUCHIBATh €0 MaTEeMaTUUYECKOE
BBIPAXKEHUE;



CTPOUTH MPOCThIE (PU3HUECKUE MOJAEIIN PEATBbHBIX 00BEKTOB, MPOLIECCOB U
ABJICHUW, BBIACNSATH NMPU 3TOM CYHUIECTBEHHBIE M BTOPOCTENEHHBIE CBOMCTBA
OOBEKTOB, NPOLECCOB, SBICHUH, NPUMEHATh (PU3NYECKUE MOAEIU IS
00BsACHEHHs PU3NYECKHUX IPOLECCOB U PEIICHUs YUeOHbIX 3aa4;

O00BSACHATH (PU3UUECKHUE ABJICHUS, IPOLECCH U CBOICTBA TEJ, B TOM YHCIIE
B KOHTEKCTE CHUTyallUd NPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, W pelaTh
KAueCTBEHHbIE 3aJaud, B TOM YHCIE TPeOYyIOIIMe YHUCICHHOIO OLICHUBAHUS
XapaKTepHbIX 3HAYeHUH (U3MYECKUX BEIUMYMH, TMPU OSTOM BBIOMpATH
aJIeKBaTHYIO (PU3NYECKYIO MOJIEIIb, BBISIBIIATH IPUUMHHO-CIICICTBEHHBIE CBS3H U
BBICTPaUBaTh JIOTMYECKYIO LEMOYKY PACCYKIEHUW C ONOpON Ha U3Y4YEHHBIE
CBOMCTBAa (U3MUECKUX SIBIECHUN, (U3MYECKHE 3aKOHBI, 3aKOHOMEPHOCTH M
MOJIENH;

pemiath pacu€THble 3aauu (B 2—3 AeMCTBHS) O U3y4aeMbIM TeMaM Kypca
¢u3uku, BbIOMpas aJeKBATHYIO (QU3NYECKYIO MOJIeNb, C HCIOIb30BAaHUEM
3aKOHOB U (opmyJ, CBA3BIBAIOIIMX (U3NYECKHE BETUYUHBI, 3alHUCHIBATDH
KpaTKOE YCJIOBHE U Pa3BEPHYTOE pPEIICHHME 3a/layd, BBISBISATH HEJOCTAIOIIHE
WIM U30BITOYHBIE JaHHbIE, OOOCHOBBIBATH BBHIOOP METOJA PEIICHHS 3a]ayH,
UCIIOJIb30BaTh  CIPABOYHBIE  JaHHbIE,  NPOBOAUTH  MaTeMaTUYECKUE
npeoOpa3oBaHusi M pacy€Thl, OLIEHUBATh PEATHUCTUYHOCTH TMOJYYEHHOTO
3HaueHUs (U3UYECKON BEIMYMHBI U ONPENENATh Pa3sMEPHOCTh (HU3UUECKON
BEJIMYUHBI, TOJYYEHHON MIPH pElICHUH 3a/1a4H;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh NpPH OMOUIU
¢u3nUecKknuX METOIOB, U MpeasiaraTh OPUEHTUPOBOUHBIN CIOCOO pelieHus, B
ONMMCAHUM HCCIIEIOBAHUSI  PACIO3HABATh MPOBEPSEMOE  IPEANOIOKEHUE
(rumnoTe3y), UHTEPIPETUPOBATH MOJIYUSHHBIN pe3yinbTarT;

OPOBOAUTH OMBITBI 1O HAOMIOAEHUI0 (QU3NYECKUX SBJICHUN WU
¢usznueckux cBOUCTB Ten (nuddys3usi, TEIUNIOBOE paCUIUPEHHE Ta30B, SBICHUE
WHEPILIMH, U3MEHEHHE CKOPOCTH TMPH B3aUMOJICHCTBUU TeJl, Mepeaadya aBleHus
KHUJKOCTBIO W Ta30M, IMPOSIBICHHE JAEUCTBHS aTMOC(hEpHOro JaBJICHHS,
JEeHCTBHE TTPOCTHIX MEXaHU3MOB): (DOPMYIIMPOBATH MPEIAIIOIOKEHHUE (THITOTE3Y)
O BO3MOXHBIX pe3yibTaTax HaONIOACHUN, CaMOCTOSATEIBLHO COOMpATH
YCTaHOBKY M3 U30BITOYHOTO HaOOpa 000pya0BaHUS B (POPMYIUPOBATH BHIBO/IHI;

NPOBOAUTH TPSIMbIE M KOCBEHHBIE HW3MEPEHHUS (DU3UUYECKUX BEIUYUH
(paccrosiHue, TPOMEXYTOK BpEeMEHH, Macca Tena, OOBEM Tema, Ccuia,
TEMIIepaTypa, IUIOTHOCTh JKUIAKOCTH U TBEPIOTO TeNa, Cuja TPEHUS
CKOJIbKEHHMsI, JIaBIICHWE BO3/lyXa, BBITAJKHUBAIOIIAsl CWJa, JCUCTBYIONIAs Ha
NOTpYXEHHOE B KUAKOCTh T€JN0, KOAPPUIUEHT MOJIE3HOr0 JACUCTBUS MPOCTHIX
MEXaHHW3MOB) C HCIOJb30BAHMEM aHAJIOrOBBIX U IHU(POBBIX NPUOOPOB,
000OCHOBBIBATh BHIOOpP METOJIa M3MEPEHUs, PUKCUPOBATH MOKA3aHUs PHOOPOB,
HaXOQUTh 3HAYEHUE U3MEPAEMOM BEIWYMHBI C IIOMOILIBIO YCPEIHEHHS
PE3YJIbTATOB CEPUU U3MEPEHUI U OLIECHUBATh MTOTPEIIHOCTh U3MEPEHUM;

IPOBOJUTH HECJIOKHBIE AKCIIEPUMEHTAJIbHBIE UCCJIEI0BAHHUS
3aBUCUMOCTEH (PU3MYECKUX BEJIWYMH (3aBUCUMOCTH IIYTH PaBHOMEPHO
JBUKYILErocs Tejaa OT BPEMEHM JBUYKEHUS Te€Ja, CUJIbI TPEHUSI CKOJIBKEHUS OT
CWJIBl HOPMaJbHOI'O JaBJEHMS, KadyecTBa OOpaOOTKM IOBEPXHOCTEW TEJI U
HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAAN CONPUKOCHOBEHUS TEN, CHJIBI
YIOPYrOCTH OT YAJMHEHHUS TPYKUHBI, BBITAIKUBAIOUICH CHIBI OT 00BEMa
NOTPYKEHHON YacTH Tejla U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTU OT
IUVIOTHOCTH Te€Ja, OT INIyOMHBI, Ha KOTOPYIO IOIPYXEHO TeJIo, YCIOBUH
IJIaBaHUs TEJ, YCIOBUN PaBHOBECHUS pbluara U OJOKOB): COBMECTHO C YUUTEJIEM
(opMynMpoBaTh 3ajadyy M TUNOTE3Y HCCIEJOBAHMS, CAMOCTOSTEIBHO



IJIAHUPOBATh MCCIEOBAHUE, CAMOCTOATENIBHO COOMpPaTh IKCIEPUMEHTATBHYIO
YCTAHOBKY C HCIOJb30BaHUEM HWHCTPYKIHMH, TPEACTABISATh IOJIYYEHHBIS
3aBUCUMOCTU (PU3UYECKUX BEIUYMH B BUJE TaOiull U TpaduKoB, OLICHUBATH
MOTPEIIHOCTH, JeiaTh BEIBOBI 110 PE3yIbTaTaM UCCIIEI0BaHUS;

coOnogaTh MpaBuiIa TEXHUKU Oe30macHoro Tpyaa mnpu pabdbore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPUHIMIBI JEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETP, AUHAMOMETpP, COOOIIAIOIIKECs COCYAbl, OapoOMeTp, pbIyar,
MOJABMKHBIN U HETIOJBUKHBIN OJI0K, HAKJIIOHHASI TUIOCKOCTH;

XapaKTepu30BaTh  MPUHLMIBI  JIEUCTBUS  M3YYEHHBIX  MNPHUOOPOB,
TEXHUYECKUX YCTPONCTB U TEXHOJOTUUECKUX IPOIIECCOB C OMOPOM HaA HUX
onucaHus (B TOM 4YHCIIEe: TOAIIMIHUKH, YCTPOMCTBO  BOJOMPOBOJIA,
TUAPABIMYECKUM TIpecc, CU(OH, MAaHOMETpP, BBLICOTOMEp, MOPUIHEBOW HAcOC,
apeoMeTp), HCMOJb3ys 3HAHUS O CBOWMCTBaX (U3MYECKUX SBJICHUN U
HeoOXxoauMbIe (PU3UYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

UCIIOJI30BAaTh CXEMbI M CXEMATUYHBIC PUCYHKU M3YYCHHBIX TEXHUUYECKUX
YCTPOUCTB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKHX IPOIIECCOB IMPHU
pelieHny y4eOHO-MPaKTUYECKUX 3a/1a4;

OPUBOAUTL  TNpUMEpbl  (HaAXoauTh HWHOpMamHMIoO O  IpUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUsA (PU3MYECKUX 3HAHUW B TMOBCEIHEBHOM >KH3HU
sl o0ecrieueHus 0€30MAcCHOCTH MpU  OOpaleHuW ¢ TpudbopamMmu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHS 370pPOBbS M COOJIOJICHHUS HOPM
AKOJIOTUYECKOTO TTOBE/ICHUSI B OKPY KaloIIel cpefie;

OCYHIECTBJISITh ~ OTOOp  HMCTOYHUKOB  HMH(OpMaAnUu  (HU3UYECKOTO
conepxanus B MIHTepHeTe, caMOCTOSTENIbHO POPMYIUPYsI TOMCKOBBIM 3arpoc,
Ha OCHOBE MMEIOIIMXCS 3HAHUW W MYTEM CpPaBHEHHUS PA3IUYHBIX HCTOYHUKOB
BBIIEISATh UH(POPMAIIMIO, KOTOPAsl ABJISETCS MPOTUBOPEUUBOM MIIH MOXKET OBITH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBHITIOJHEHUN YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJISPHYIO
TuTepaTtypy (GU3HUECKOro COAEpX aHUsS, CIPaBOYHBIE MaTepHaNbl, PECypChl
cetu  WHTepHeT, BiuageTh  nNpuéMaMM  KOHCIEKTHUPOBAHMS  TEKCTa,
npeoOpazoBaHuss HHGOPMAITUN W3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBbIE KpaTKHE MUCbMEHHBIC M YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(MOpMAINN (HU3UIECKOTO COACPIKAHUS, B TOM YHCIIE
nyOJUYHO JeNaTh KpaTKHE COOOIIEHHUS O pe3yJbTaTaxX MPOSKTOB WIN YYCOHBIX
UCCIIEJOBAHUI, MPU 3TOM TPAMOTHO HCIOJb30BaTh W3YYCHHBIM MOHSATHHHBIN
anmapar Kypca (GU3HKH, COPOBOXK/IATh BBHICTYIUICHNE TTPE3EHTAIlHEH;

IPU BBIIIOJIHEHUHM YYEOHBIX MPOEKTOB W HCCJICAOBAHUNA paCIpenesiTh
00S13aHHOCTH B TPYMIIE B COOTBETCTBHH C TMOCTABICHHBIMU 3a/ladyaMU, CIECIUTh
3a BBIMOJHEHUEM IJIaHA JEHUCTBUH, aleKBaTHO OLIEHUBATh COOCTBEHHBIN BKIJaj
B JICSTEIBHOCTh TPYIIbI, BHICTPAUBAaTh KOMMYHUKATHBHOE B3aUMOJEHCTBHUE,
YUYUTHIBAsi MHEHUE OKPYKAIOLIUX.

K koHily oOyueHusi ¢ 8 knacce mpenMeTHbIE Pe3yJbTaThl Ha YTrIyOJICHHOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUH:
UCIIOJIB30BATh MOHATHUS (Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JABUKEHUE
aTOMOB M MOJIEKYJI, arperaTHblE COCTOSIHHUSI BELIECTBA, KPUCTALNINYECKHUE H
amop(HBIE Tena, HACHIINICHHBIH W HEHACBHIIEHHBIM Tap, CIMOCOOBI M3MEHCHHUS
BHYTPEHHEW JSHEPTUM, JJIEMEHTAPHBIM JIIEKTPUUECKANW 3aps]l, NPOBOHUKH,
MOJYIPOBOAHUKHU, IVBJICKTPUKH, VMCTOYHUKHU MTOCTOSIHHOTO TOKa,



ANEKTPUYECKOE M MArHUTHOE IOJIsI, ONTUYECKas CUCTEMA) U CHMBOJUYECKUU
A3BIK (PU3MKHU TIPH PELICHUH YYEOHBIX M MPAKTUYECKUX 3a]a4;

YBEPEHHO pa3iauyarh sBJI€HUS (TEIUIOBOE paclIMpeHue (cxaTue),
TEIJIOBOE PAaBHOBECHE, IOBEPXHOCTHOE HATS)KEHUE, CMAUYMBAHUE, KATUIUIAPHbIE
ABJICHUS, UCHApEeHHe, KOHACHCAllUs, IUIaBJI€HUE, KpUCTAUIU3alus, KUIICHHE,
crocoObl  TeronepeAayn  (TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3JIyYCHHE),
TEIUIOBbIE TOTEPH, DJEKTPU3ALMs Tel, B3aUMOJCHCTBUE 3apsoB, JEUCTBUS
ANEKTPUYECKOTO0 TOKAa, KOPOTKOE 3aMbIKaHWE, B3aMMOJIEWCTBUE MAarHUTOB,
JEHUCTBUE MArHUTHOIO TMOJNs Ha NPOBOAHUK C TOKOM) IO ONHCAHUIO HUX
XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOUIMX JaHHOE
(uznueckoe sBICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (U3MUECKUX SBJICHUH B
OKpyXaromeM Mupe (B TOM 4ucie (QU3NYECKUe SBJICHUS B MPHUPOJIE:
NOBEPXHOCTHBIE M KANWIUISPHBIE SIBJICHUS B MPUPOJIE, KPUCTAIIBI B MPUPOJIE,
nznyuenne ConHua, 3aMep3aHve BOJOEMOB, MOpCKHe Opu3bl, oOpa3oBaHUE
pocbl, TyMmaHa, WHEs, CHera, OJJIEKTpUYECKHE SBJIEHUS B aTMmocdepe,
AIEKTPUYECTBO JKUBBIX OPraHU3MOB, MATHUTHOE T0JIe 3eMIIH, Aper( MOIIOCOB,
pOJIb MarHUTHOTO TOJISL JUJISl KM3HU Ha 3emuie, MOJISIPHOE CHUSHUE), TIPU 3TOM
NEPEeBOJIUTh TMPAKTUYECKYIO 3a7adyy B Y4YeOHYIO, BBIIENSATH CYIIECTBEHHbIE
CBOICTBA (MpU3HAKK) HU3HUECKUX SBICHUM;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TNl U (PU3NYECKUE SBJICHUS, UCTIOIb3YS
¢usznueckre BeIUYMHBI (TeMIlepaTypa, BHYTPEHHSSI DHEpPrusi, KOJIMYECTBO
TEIUIOTHI, paboTa rasa, yJenbHas TEIIOEMKOCTh BEIIECTBA, YEIbHAs TEIJIoTa
IUTaBJICHUS, yIeNIbHAs TEIUI0Ta MapooOpa3oBaHus, yAelbHas TEIUIOTAa CTOPaHUs
TOIUIMBA,  KOA(M(UIIMEHT  MOJIE3HOTO  JCHCTBUS  TEIUIOBOM  MAIIIUHBI,
OTHOCHUTENbHAS BIAXKHOCTh BO3AyXa, DJIEKTPUUYECKUU 3apsil, CHJIa TOKa,
ANEKTPUUECKOE HaMpsDKeHHe, CONpOoTUBJIeHuEe mnpoBoanuka, IJC B menu
MOCTOSIHHOTO TOKa, OJJIEKTPUYECKOE YJEIbHOE COMPOTHUBICHUE BEIECTBa,
paboTa W MOIIHOCTh DJJIEKTPUYECKOTO TOKa), IMPU OMHCAHUM TPABUIBHO
TPAKTOBaTh (PU3MUECKUN CMBICI HCIONB3YEMBIX BETUYHH, UX 00O3HAYCHUS H
eAVHUIIBI (U3UYECKUX BEIWYHH, HAXOIUTh (HOPMYJIIbI, CBA3BIBAIOIINE AHHYIO
(bu3MUeCKyl0 BEIUYHHY C APYTUMH BETUYHMHAMHU, CTPOUTH rpad MKU W3y4EHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEIUUHH;

XapaKTepu30BaTh CBOWCTBA Tes, (U3MUECKUE SBICHHUS W TPOIECCHI,
UCIIONIb3YS OCHOBHBIC TOJIOKEHUS MOJICKYJISPHO-KHHETUYECKON  TEOpUH
CTpOEHUSI BEIIECTBA, YpPAaBHEHHE TEIJIOBOr0 OajlaHca, 3aKOH COXpaHEHUs
NEKTPUYECKOro  3apsia, 3akoH KynoHa, [NpuUHIOUI — CyNepHno3uLUU
ANEKTPUYUECKUX Toyier, 3akoH Oma st ydacTka 1ienu, npasmia Kupxroda,
3akoH Owma Jys mojHoil uenwu, 3akoH Jlkoyns-JIeHua, 3aKOH COXpaHEHHUs
SHEPruM, NpPU 3TOM pa3NUyaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA M €ro
MaTeMaTU4YeCKOE BBIPAKEHUE;

CTPOUTDH MPOCTHIE (PUIUUECKHE MOJIEIH PEaTbHBIX OOBEKTOB, IPOLECCOB U
ABJICHUW, BBIAEJSATh NPHU 3TOM CYLIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA
OOBEKTOB, MPOLECCOB, SBJICHHUH, NPUMEHATh (PUINYECKHE MOACTU s
00BsICHEHHS (PU3NUECKUX MIPOIECCOB U PEIICHHUs y4eOHbIX 3a/1a4;

OOBSCHATH (PU3HUECKUE SIBICHUS, MPOLIECCH] U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CUTyallUl MPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa, M peliarh
KAueCTBEHHbIE 33aJaud, B TOM YHCJIE TPEOYIOIIME YHUCIEHHOIO OLICHWUBAHUS
XApaKTepHbIX 3HAYeHUH (U3MYECKUX BEIUMYMH, MpPU OSTOM BHIOMpATH
aJIeKBaTHYIO (PU3NYECKYIO MOJEIIb, BBISBIIATH IPUUMHHO-CIICCTBEHHBIE CBS3H U
BBICTPaUBaTh JIOTMYECKYIO LEMOYKY PACCYKIEHUW C ONOPOM Ha W3Y4YEHHBIE



CBOICTBAa (PU3MYECKUX SIBJIECHUU, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U
MOJIEIIH;

YBEPEHHO peIllaTh pacu€THblE 3aJa4yM (C Oomopoil Ha 2—3 ypaBHEHMs) IO
U3y4aeMbIM TeMaM Kypca (pU3UKH, BIOUpas aleKBaTHYIO (PU3MUYECKYIO0 MOJEIIb,
C HUCIIOJIb30BAaHUEM 3aKOHOB M (DOPMYJI, CBA3BIBAIOIINX (PU3NUYECKUE BETUUUHBL,
3aMMChIBaTh KPAaTKOE YCJIOBHE M Pa3BEPHYTOE pEILICHUE 3a/Jaud, BBISBIATH
HEJIOCTAIOIIUE WJIM U30BITOUHbIE JaHHbIE, OOOCHOBBIBATH BBIOOpP MeETOja
pelIeHus] 3aJadyM, HCIOIb30BaTh CIPABOYHbBIE JaHHBIC, MPUMEHSATH METOJbI
aHanM3a pa3MEpPHOCTEH, MCMOJIb30BaTh I'pa)UuecKre METO/Abl pelleHus 3aj]ad,
MPOBOJUTh MaTeMaTHYEeCKHME MpeoOpa3oBaHUs M pacu€Tbl, OLEHUBATH
PEANMCTUYHOCTH MOJIYYEHHOTO 3HaYEHUS! (PU3NUYECKON BEIMUYMHBI U ONPEEISATh
pa3MepHOCTb PU3NYECKON BETUYMHBI, TOJTYYEHHOU MPHU PEILICHUH 33/1a4u;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pElUTh NpH MOMOUIU
(¢u3nueckruX METOAO0B, U MpeasiaraTh OPUEHTUPOBOUHBIN CIOCOO pelieHus, B
ONMMCAHUM  HCCIIEOBAHUS  PAClO3HABATh MPOBEPSEMOE  MPEANOJI0KEHHUE
(runoTe3y), UHTEPIPETUPOBATH MOJIYUCHHBIN PE3yNbTAT;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0 (QU3NYECKUX SBJICHUN WU
¢u3nueckux CBOWCTB TeN (KanmWUISIpHBIC SIBICHHS, 3aBHCHUMOCTb JIaBJICHUS
BO3/lyXa OT €ro o0bémMa U TeMIlepaTypbl, CKOPOCTH IMpoIllecca OCThIBAHUSA
(HarpeBaHusl) TPU MBIYYCHHH OT I[BETa M3JIyYaromei (MOrIomaIei)
MOBEPXHOCTH, CKOPOCTh HCIAPEHUs BOJBI OT TEMIEPaTypbl >KUIKOCTH U
wion@aan e€ TMOBEPXHOCTH, DJEKTpU3alMs Tel ¢ B3aUMOJEHCTBUE
ANEKTPUUECKUX  3apsA/ioB,  B3aUMOJIEWCTBHE  TOCTOSIHHBIX ~ MAarHUTOB,
BU3YyaJu3allisl MAarHUTHBIX TOJE€H  MOCTOSHHBIX MAarHUTOB,  JIEWCTBUSA
MarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA
ANEKTPOABUTATENS  IOCTOSHHOTO  TOKa): (OPMYJIUPOBATH IMPOBEPSIEMOE
NpeNNnoNoXKeHue (TUMOTe3y) O BO3MOXKHBIX pe3yibTaTax HaONIOICHUH,
CaMOCTOSTEIIbHO COOMPATh YCTAHOBKY M3 M30BITOYHOrO0 Habopa 000pynOBaHMS,
OIMCHIBATDH XOJI OTBITA U (HOPMYITUPOBATH BHIBOIBI;

NPOBOAUTH TPSIMbIE M KOCBEHHBIE HW3MEPEHHsS (U3UUECKUX BEIMYUH
(TemmepaTypa, OTHOCHUTENbHAS BIIAXKHOCTh BO3/lyXa, CHja TOKa, HANpPSLKEHHE,
ylenbHas TEIIOEMKOCTh BEIIECTBA, CONMPOTHBIIEHHWE MPOBOAHHMKA, padboTa H
MOIIHOCTh AJIEKTPUUECKOT0 TOKA) C UCIOJIB30BAHUEM aHAJIOTOBBIX U ITU(POBBIX
puOOpPOB, OOOCHOBHIBATH BRIOOP METOJ1a U3MEPEHUS, (UKCUPOBAThH MOKA3aHUS
npuOOpOB, HAXOIUTh 3HAYEHHE M3MEPSIEMON BEIMYMHBI C  TIOMOIIBIO
YCPEIHEHUsI PE3yNbTaTOB CEpUM HM3MEPEHUN U OICHUBATh MOTPEUIHOCTD
U3MEpPEHU;

IPOBOJUTH AKCIIEPUMEHTAJIbHBIE UCCJIE0BAHMS 3aBUCUMOCTEN
(¢u3nyecKkux BETUYMH (3aBHUCHMOCTH JaBJIEHUS BO3JyXa OT e€ro oOnéma H
HarpeBaHUsl WIH OXJaXIEHHUs, HCCIEIOBaHUE SBJICHHUS TEIJIO0OMEHa IpH
CMEUIMBAaHUM XOJOJHOM W TopsdYed BOJbI, 3aBHCHUMOCTb CONPOTUBIICHUS
IIPOBOJHUKA OT €ro JUJIMHBI, IUIOIIAJHA IONEPEYHOrO0 CEYEHHS] U YIEIbHOIO
CONPOTHBIICHUS] BEIIECTBA MPOBOJAHUKA, CHJIBI TOKAa, MPOTEKAIOUIEr0 Yepe3
MIPOBOJIHHK, oT HaIPsDKEHUS Ha IPOBOJHHUKE, HCCJIEI0BaHNE
MIOCJIEJOBATENBHOIO M MAPaUIEIbHOTO COEAUHEHUN IPOBOAHUKOB): COBMECTHO
¢ yuurenem  (OpPMYIMpPOBAaTH 3aJady W THUIOTE3y  MCCIEIOBaHUA,
CaMOCTOSITETIbHO IJIAHUPOBATh MCCIEAOBAHUE, CAMOCTOATENBHO COOMpaTh
OKCIIEPUMEHTAIBHYK0 ~ YCTAaHOBKY €  HUCIOJIb30BAaHUEM  HHCTPYKLHH,
MIPEACTABIIATH MOJYYEHHbIE 3aBUCUMOCTU (PU3UUECKUX BETUYMH B BUJE TaOIUI]
U TrpaduKoB, OLEHHMBATh MOTPEIIHOCTH, JAEJIaTh BBIBOABI IO pE3yJibTaTaM
HCCJIEI0BAHMS;



coOmroaTh MpaBuiia 0€30MaCHOrO Tpyna Mpu pabdoTe ¢ J1adopaTopHBIM
000opy10BaHUEM;

XapaKTepu30BaTh  NPUHLMIBI  JEUCTBUS  M3YYEHHBIX  HpHOOPOB,
TEXHUYECKUX YCTPOWCTB M TEXHOJIOTMYECKUX MPOLECCOB C ONOPOM Ha HX
onvcanus (B TOM YHCJE: CHUCTEMa OTOIUJIEHUS JIOMOB, TMTPOMETp, MapoBas
TypOuHA, aMIepMeTp, BOJBTMETP, CYETUMK JJIEKTPUUECKOW DHEPruH,
AIIEKTPOOCBETUTENbHBIE  MNPUOOPBI,  HArpeBaTEIbHbIE  ANEKTPONPUOOPHI
(mpuMepsl), TNPEAOXPAHUTENIM M HMX MpPUMEHEHHE B OBITY UM TEXHUKE,
MPUMEHEHUE TIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOIBUTATEINb
MOCTOSIHHOTO TOKa), MCIOJIb3Yys 3HAHUS O CBOMCTBaxX (DUM3MUECKUX SBJICHHH,
HeoOXoIMMble (PU3HUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOWCTBA M M3MEPHUTEIIbHBIC
npuOOpbl IO CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUJKOCTHBIN TEpMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETP, JBUraTelb BHYTPEHHETO CrOpaHws,
AJNIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl DJJEKTPUUYECKUX Lenend ¢
NOCJIEIOBATEeNIbHBIM U TapajlyIebHBIM COEJIMHEHUEM JJIEMEHTOB, pa3iuyast
yCIIOBHBIE O0003HAUYEHMsI BJIEMEHTOB JJICKTPUYECKUX LeNel, HCIOoIb30BaTh
CXeMbl U CXEMaTUYHbIE PUCYHKH H3YUYCHHBIX TEXHUUYECKUX YCTPOWCTB,
U3MEpPUTEIBHBIX MNPUOOPOB M TEXHOJOTMYECKUX MPOIECCOB MPU PEIICHUU
y4eOHO-TIPAaKTHUECKUX 3a/1a4;

OPUBOJIUTH  HpUMEpbl  (HAXOAuTh  MHGOpPMAIMI0O O  TMpUMepax)
NPAKTUYECKOTO UCIOJIb30BaHUSI (DU3UUYECKUX 3HAHUN B MOBCEIHEBHOM KU3HU
st obecrieueHuss 0€30MacHOCTH MpU  oOpalieHud ¢ npudbopamMu U
TEXHUUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbsi U COOJIIOJIEHUS HOPM
HKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpejie;

OCYHIIECTBJISITh TMOWCK HMHPOpMauu (U3HUECKOTO0 COJACp)KAHHUS B
WNuTepHere, camoctosiTeIbHO (OPMYIUPYS TMOUCKOBBIA 3ampoc, Ha OCHOBE
UMEIOIUXCS 3HAHUM M CPaBHEHUS JOTMOJHUTENIBHBIX HCTOUYHUKOB BBIIEISATH
UHGOpPMAIINIO, KOTOpasl SBIAETCS MNPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPH BBITIOJHEHUN YYEOHBIX 33aJIaHUN HAYYHO-TIOMYJISPHYIO
TuTepaTtypy (GU3HUECKOro COJAEpX aHUsS, CIPAaBOYHBIE MaTepHalbl, PECypChl
cetu  HHTepHeT, BiuageTh  NpuéMaMM  KOHCIEKTHUPOBAHMS  TEKCTa,
npeoOpazoBaHus HHPOPMAITUY U3 OJTHON 3HAKOBOM CHCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHBIC MHUCHMEHHBIE U KPATKHUE YCTHBIE COOOIIEHUS,

o6o0mass wHQOpPMAMIO HW3  HECKOJBKMX  HCTOYHHUKOB  (PU3HUECKOTO
COJIEp’KaHUsl, B TOM 4HCJ€ MyOJMYHO MPEACTaBIATh PE3yJIbTaThl MPOCKTHOU
WIN HCCIEAOBATEIBCKONW JAESITENIBHOCTH, MPU 3TOM TIPaMOTHO HCIOJIb30BaTh
M3YYCHHBI MOHATUIHBIN anmapaT Kypca (GU3uKH, COMTPOBOXKIATH BBHICTYILICHUE
MpE3CHTALNEN;
IOpU  BBIIOJHEHUU YUYEOHBIX MPOEKTOB U HUCCIENOBAaHUNA (PU3UUECKHUX
IPOLIECCOB  paclpenesaTh OO0S3aHHOCTH B TpyNne B COOTBETCTBUU C
MOCTaBJICHHBIMHU 3aJja4yaMU, CJIEAUTh 3a BBINOJHEHUEM IUJIaHAa JEUCTBUNA U
KOPPEKTHUPOBAaTh €ro, AaJeKBATHO OLEHWMBAaTh COOCTBEHHBI BKJIAJI B
NEeSATENbHOCTh TPYNIIbI, BBICTPAaBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE,
MPOSIBIISISt TOTOBHOCTH pa3pemiatb KOH(QIUKTHI.

K koHiy oOyuenusi ¢ 9 knacce npenMeTHbIE PE3yJbTaThl Ha YTrIyOJICHHOM
YPOBHE JOJIKHBI OTPaKkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIIUXCSA YMEHHUI:

UCIOJNB30BaTh  MOHATUS ~ (cuUcTeMa  OTCY€Ta,  OTHOCUTEIBHOCTh

MEXaHUYECKOTO JIBUKEHHUS, HEBECOMOCTh M MEPErpy3Kd, LEHTP TIKECTH,



MEXaHUYECKUE BOJHBI, 3BYK, MH(PPA3BYK U YIBTPa3BYK, DJICKTPOMArHUTHBIC
BOJIHBI, PEHTICHOBCKOE W3JIy4eHHE, IIKajga dSJCKTPOMATHUTHBIX  BOJH,
HUCTOYHHUKHU CBETa, OJM30PYKOCTh M JAbHO30PKOCTh, CTICKTPHI UCITYCKAHUS |
noryomnieHus, anbda-, OeTa- W raMma-uslydeHus, H30TOMbI, SAEpHAs U
TEPMOSIICpHAsT SHEPTeTUKA) W CUMBOJIMYCCKUH S3bIK (DU3WKH TIPH PEIICHUU
y4eOHBIX U IPAKTUYCCKUX 33]1a4;

YBEPCHHO pa3iudaTh SBJICHHUS (pPaBHOMEPHOE H HEPAaBHOMEPHOE
MPSAMOJIMHEWHOE JBW)KCHHE, PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKCHHE,
CBOOOJHOE TAJCHHWE TEJN, JABMIKECHUE IO OKPYXKHOCTH, B3aUMOJICHCTBHE TEII,
paBHOBECHE MAaTEepPUATBHOW TOYKH, PEAKTUBHOE JBIIKECHHE, HEBECOMOCTD,
KoseOaTepbHOe JBIDKEHUE (TapMOHHMYECKHWE, 3aTyXalollue, BBIHYXICHHBIC
KoyicO0aHus), pe30HAHC, BOJIHOBOE JIBMIKCHHUE (PacnpOCTpaHCHUE M OTPaKECHUE
3BYKa, UHTEPEPCHIIHS 1 T pakIus BOJIH), NPSIMOJIMHEHHOE
pacnpoCcTpaHCHHUE, OTpPaKCHHE W TPEIIOMJICHHE CBETa, IOJIHOE BHYTPCHHEE
OTpaXCHHE CBETa, pa3joKeHHWe OeIoro cBeTa B CHEKTP U CJIOKCHHUE
CIEKTPAJIbHBIX IIBETOB, ©CTECTBEHHAsl PaJMOAKTHBHOCTh, BO3HUKHOBCHHUE
JUHEHYATOr0 CIEKTpa M3JYYCHUS) 1O ONMMCAHHMIO MX XapaKTePHBIX CBOMCTB W
Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh TPOSBIICHUEC HW3YYCHHBIX (U3MYECKUX SIBJICHUH B
OKpYyXaromeM Mupe (B TOM YKciie PU3NYECKUE SIBICHHS B IPUPOJIC: IPHIIMBBI U
OTJUBBI, ABWXKCHHEC TuTaHeT COJIHEYHOW CHCTEMBI, PEAKTHBHOC JIBHIKCHHC
KUBBIX OpPraHW3MOB, BOCIIPHUSATHE 3BYKOB JKUBOTHBIMH, 3EMJICTPSICCHHE,
CEHCMUYECKHE BOJHBI, I[yHAaMH, 3XO0, IIBETa TEJI, ONTHYCCKHC SBJICHUS B
npupoje, OHOJIOTHUECKOe JCHCTBHE BUAUMOrO, YIbTPa(HOICTOBOIO U
PCHTTCHOBCKOTO  W3JIYYCHHMH,  ©CTCCTBEHHBIM  paJMOAaKTHBHBIA  (OH,
KOCMUYECKHE JIy4d, PaJMOAKTHBHOE W3JIyYeHUE MPHUPOIAHBIX MHUHEPAIOB
JNCHCTBUE PaJMOAKTUBHBIX HM3JyUYCHHWH Ha OpPraHWU3M 4eJIOBEKa), IMPHU STOM
NIEPEBOJINTh TPAKTHYECKYIO 3a7ady B YYCOHYIO, BBIICIATH CYIIECTBCHHBIC
CBOICTBA (MMpU3HAKK) (U3HUCCKUX SBICHHM;

OIKMCHIBATh M3yUYCHHBIC CBOMCTBA TCJ M (PU3NUYCCKUC SIBIICHUS, MCIIOIb3Ys
¢u3nyeckre BEIMYUHBI (CPeAHSAS W MTHOBEHHAs CKOPOCTh Tejda IpHU
HEPaBHOMEPHOM JIBH)KCHHH, YCKOPEHHE, TIEPEMEIIICHUE TP PaBHOYCKOPEHHOM
OPSIMOJIMHEHHOM  JIBMDKCHUH, yIJOBas CKOPOCThb, IICHTPOCTPEMHUTEIBHOE
YCKOPEHHE, CHWJIa TPCHHUS, CHJIA YIPYrOCTH, CHJIA TSOHKCCTH, YCKOPCHHE
CBOOOHOTO IMaJICHUS, BEC TeJa, IICHTP TSHKECTH TBEPIOTO Tejla, MMITYJIbC Teja,
UMITyJIbC CHJIBI, MOMEHT CHJIBI, MeEXaHH4Yeckas paboTa H MOIIHOCTD,
MOTCHIIMAJIbHAS. DHEPrus Teja, IMOHATOTO HaJ TIOBEPXHOCTBHIO 3EMIIH,
MOTCHITMAJIbHASL DHEPTUs CXKATOW MPYKUHBI, KHHETHYECKAs DHEPTHs, TOJIHAS
MEXaHW4YecKass dJHEprus, IepuoJ H  YacToTa  KojeOaHWUW, Iepruo
MaTeMaTHYECKOTO U MPYKMHHOTO MAasTHUKOB, JIJTMHA BOJHBI, TPOMKOCTh 3BYKa
M BBICOTAa TOHA, CKOPOCTh CBETa, IIOKAa3aTelb IPEIOMIICHHS CpPEHIbl), IIPH
OMMCAaHWN TMPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICI HCIOJIb3yEeMBbIX
BEIIMYMH, WX OOO3HAYCHWS W EAWHUIBI (PU3MYCCKUX BEIIMYHMH, HAXOJUTh
dbopMyIbl, CBS3BIBAIOIIMC JAHHYIO (PU3HYECKYI0 BEIWYMHY C JPYTHMH
BEIIMYMHAMH, CTPOUTH TpadUKd HM3YYCHHBIX 3aBUCUMOCTEH (HU3HUICCKUX
BEJINYMH;

XapaKTEePU30BaTh CBOMCTBA TeJ, (PU3MYCCKHE SBICHUS M IPOIECCHI,
WCIIOB3Ys 3aKOH COXpaHEHHsS DJHEPruM, 3aKOH BCEMHPHOTO TITOTCHMS,
MPUHIIAIT CYTICPIIO3UITMN CHJI, TPUHIIAII OTHOCHUTEIBLHOCTH [ ammiies, 3aKOHBI
HproToHa, 3aKOH COXpaHCHHUS HMIYJbCa, TCOPEMY O KHMHETHYCCKOM SHEPTHUH,
3akoH ['yka, 3akoH bepHyIIH, 3aKOHBI OTpPaKCHUS W IIPEIOMIICHHS CBETa,



(opMyIly TOHKOW JIMH3BI, MJIAHETAPHYI0 MOJIENb aTOMa, HYKJIOHHYIO MOJEIb
aTOMHOI'O $I7Ipa, 3aKOHBbl COXPAaHEHMs 3apsIOBOIO M MACCOBOIO YHCEN MpHU
AJIEPHBIX PEAKLMAX, IPU 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U
€ro MaTeMaTUYECKOE BBIPAXKEHUE;

CTpOUTH (PU3UUECKHE MOJENH PeaJTbHBIX 00BEKTOB, IPOLECCOB U SIBICHUM,
BBIICNIATh IPU 3TOM CYIIECTBEHHbIE U BTOPOCTENEHHbIE CBOMCTBA OOBEKTOB,
MIPOLIECCOB, SBJICHHUM, NPUMEHATh (U3HUECKHE MOAEIU sl OOBICHEHUS
(u3MUeCKUX MPOLIECCOB U PelIeHUs Y4eOHbIX 3a1a4;

O0BSACHATH (PU3MUECKHUE ABJICHUS, TPOLECCH U CBOICTBA TEJ, B TOM YHCIIE
B KOHTEKCTE CHUTyallUd MPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/Jaud, B TOM YHCIE TPeOYyIOIMe YHUCICHHOTO OLICHUBAHUS
XapaKTepHbIX 3HAYeHUN (U3MYECKUX BEIMYMH, TMPU OSTOM BBIOMPATH
aJIeKBaTHYIO (PU3NYECKYIO MOJIEIIb, BBISIBIIATh IPUUMHHO-CIICJICTBEHHBIE CBS3H U
BBICTPAMBATh JIOTHYECKYIO LEMOYKY pacCy X AeHUN u3 2—3 1aroB ¢ onopou Ha
U3y4YCHHbIE  CBOMCTBA  (M3MYECKUX  SABJICHUW, (U3HYECKHE  3aKOHHBI,
3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelniaTh pacu€THbIE 3a/Jadyd M0 H3Yy4YaeMbIM TeMaM Kypca
¢u3uku, BbIOMpas aJeKBATHYIO (PU3UYECKYIO MOJIeNb, C HCIOJIb30BAHUEM
3aKOHOB U (opmyJ, CBA3BIBAIOMIMX (U3WYECKHE BEITUYUHBI, 3alKUCHIBATH
KpaTKOE YCJIOBHE U Pa3BEPHYTOE pPEIICHHE 3a/layd, BBISBISATH HEJAOCTAIOIINE
WIK U30BITOYHBIE JaHHBIE, OOOCHOBBIBATH BBHIOOP METOJA PEIICHHS 3a]ayH,
UCIIOJIb30BaTh  CIPABOYHBIE  JIaHHbIE, MPUMEHSATH  METOJbl  aHallu3a
pa3MepHOCTEH, HCMOIb30BaTh TIpapUUYecKUe METOJIbl pEeLIeHUs  3ajad,
OPOBOAUTh MaTeMaTHUeCKHe MpeoOpa3oBaHMs U  pacu€Thl, OICHUBATH
PEATMCTUYHOCTH MOJYYEHHOTO 3HAaYEHUSI (PU3NYECKON BETUYMHBI U OTIPEEIISThH
pa3MepHOCTh (PU3NUECKON BETUYMHBI, TOJIYYCHHOW MPHU PEIICHUH 3a/1a4H;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh NpPH TOMOIIU
¢u3nuecknux METOIOB, U MpeasiaraTh OPUEHTUPOBOUYHBIN CIOCOO perieHus, B
ONMCAHUM HCCIIEIOBAHUSI  PACMO3HABATh MPOBEPSEMOE  IPEAINOIOKEHUE
(rumoTe3y), OIEHUBATh MPABWIBHOCTH MOPSAKa MPOBEIACHUS HCCIEIOBAHMUS,
MHTEPIPETUPOBATH MOTYyUYCHHBIN pPe3yJIbTaT;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0O (PU3WYECKUX SBICHUN WU
¢u3nuecknux CBOMCTB Ten (M3yueHHWE BTOPOTO 3akoHa HpIOTOHA, 3akoHa
COXpAaHEHHUS DHEpPruM, 3aKOHAa COXPAHEHMS] HUMITYJIbCca, JEHCTBHE 3aKOHA
bepHynnu v BOZHMKHOBEHHUE MOABEMHOMN CHUIIBI KPbLIA, 3aBUCUMOCThH TEpHUOa
KoJIeOaHUN MPY>KMHHOT'O MAasTHUKA OT MAcChl I'py3a M KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTh OT aMIUIMTYABl MallbIX  KoJieOaHWH, MNpSIMOJIMHEHHOE
pacrnpocTpaHeHHE CBETa, pa3JIoKEHHE Oeloro CBeTa B CIEKTp, H3yueHHUE
CBOMCTB M300pa)KE€HUsI B TUIOCKOM 3€pKaJjie U CBOMCTB M300paKeHUs MpeIMeTa B
cobuparonieil JuH3e, HAOMIOJEHUE CIUIOMIHBIX M JIMHEWYaThIX CIHEKTPOB
U3NydeHus): (QopMyIHpOBaTH MPOBEPSIEMOE TPEINONIOKEHHE (TUIIOTE3Y) O
BO3MOJKHBIX pe3ylbTaTax HaOJIOACHUM, CaMOCTOSATENBHO COOUpaTh YCTAaHOBKY
u3 U30bITOYHOrOo Habopa o0O0OpYyIOBaHMS, ONUCHIBATH XOJl OINbITA U
(GopMyTupPOBaTH BHIBOJIBI;

IPOBOAUTH MPU HEOOXOJUMOCTH CEPHUI0 MPSIMBIX MU3MEPEHUH, Onpenemnss
CpellHEEe 3HA4YeHHE U3MEpPSAEMON BEJIMYUHBI M ONpEeNeNsiss MOrpeuIHOCTb
pe3yabTaTOB MPSAMBIX M3MEPEHUN, 00OCHOBBIBaTH BBIOOp criocoba M3MepeHUs
(M3MepUTeNbHOrO NpUdOopa);

MIPOBOJUTh KOCBEHHBIE W3MEPEHHUS (PU3MYECKHX BEIUYUH (CpenHss
CKOPOCTh M YCKOpPEHHE Tejla NpPU PAaBHOYCKOPEHHOM JBUXEHUH, YCKOPEHHE
CBOOOJHOrO  MaJa€HUsA, KECTKOCTb MPYKHUHBI, KOIPPUUMEHT TpeHus



CKOJNILKCHMsI, MEXaHW4Yeckas pabdoTa W MOIIHOCTb, YacTOTa W IEPHOJ
KOJCOaHW MaTEeMaTUYECKOTO W TPYKHHHOTO  MAasSTHUKOB, (OKYCHOE
paccTosiHie coOuparoniei JIMH3bI U €€ ONTHYeCKas Cuja, paJuOaKTUBHBIN (QOH)
C MCTOJIb30BAaHUEM aHAJIOTOBBIX U U(PPOBBIX MPUOOPOB: OOOCHOBLIBATH BHIOOP
METOJa HM3MEPEHHUs, IUTAHUPOBATh H3MEPEHHS, CAMOCTOSTEIIbHO COOMpAaTh
OKCIIEPUMEHTATBHYI0 ~ YCTAHOBKY, BBIUYHCIATH 3HAYCHUE BEIMYMHBI |
aHAJM3UPOBATH TMOJYUYCHHBIE PE3YJbTAThI, OIICHUBAS TIOTPEIIHOCTh PE3YJIHTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOUTH AKCIIEPUMEHTAILHBIC WCCJICTOBAHMSI 3aBHCUMOCTEH
(Gu3HUECKHX BEIWYUH (3aBHCHMOCTH ITYTH OT BPEMEHU IPH PaBHOYCKOPCHHOM
JBUKCHUU 0€3 HAaYaJIbHOM CKOPOCTH, 3aBHCHUMOCTH CHJIBI TPEHHUS CKOJIbKEHUS
OT CHJIBI HOPMAJIBHOTO JIaBJIEHUS, Tepuojaa KoieOaHWH MaTeMaTHdecKOro
MasTHUKA OT JJIMHBI HUTH, ONpEICICHUE YCKOPECHHsI CBOOOTHOTO ITaJICHUS,
UCCJICIOBAaHNE W3MCHCHHS BEJIIMYMHBI W HANpPAaBICHUS WHIYKIIMOHHOTO TOKa,
3aBHCHMOCTH yTJIa OTPaKEHHUsS CBETa OT yrjia MajeHHs, Yriia MPEJIOMICHUS OT
yriia MajgeHus CBETOBOTO Jy4ya, MCCIEOBaHHUE TPEKOB: M3MEPEHHE DHEPTHUH
YaCTHIIBI 110 TOPMO3HOMY TyTH (10 (ororpadusimM)): COBMECTHO C YYHUTEIEM
dopmynupoBaTh 3aJady H THUIOTE3Y HCCIEIOBAaHUSA, CaMOCTOSITEIHHO
TUIAHUPOBATh MCCIIEOBAHNE, CAMOCTOATEIBHO COOMPATh AKCIEPUMEHTATBHYIO
YCTaHOBKY, MPEACTABIIATH MOJTYYCHHBIC 3aBUCUMOCTH (PU3NYCCKUX BEIIMYMH B
BUJC TaONHMII W TPauUKOB, OIEHWBATH IOTPEIIHOCTH, JeiaTh BBIBOABI I10
pe3yabTaTaM HCCIIeI0BaHUS;

cobroaTh MpaBuia 0€30MacHOro Tpyaa mpu paboTe ¢ J1abopaTOpHBIM
000pyaOBaHUEM;

XapaKTepu30BaTh  MPUHIMIBI  JCUCTBUS  U3YYEHHBIX  MHPHUOOPOB,
TEXHUYECKUX YCTPOWCTB M TEXHOJOTMYECKHX IPOIECCOB C OMOPOM Ha UX
onucanus (B TOM YHUCJE: CIHIOMETP, NATUMKU TIOJOXKEHUS, PACCTOSHUS U
YCKOPEHHUs, paKeTa, 3XOJOT, OYKH, IEpUCKOoI, (oroanmnapar, MHUKPOCKOTI,
TEJECKON, ONTHYECKHE CBETOBOJABI, CIIEKTPOCKOI, JIO3UMETP, Kamepa
Bunibcona), wucmonb3ys 3HaHUS O CBOWCTBaX (PUBMYECKUX SBICHUM W
HeoOXonuMble  (pu3MdYecKue 3aKOHOMEPHOCTH, HCMOJb30BaTh CXEMBI U
CXEMAaTUYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKUX YCTPOWCTB, U3MEPUTEIHHBIX
npuOOpPOB U TEXHOJIOTMUECKHUX TPOIECCOB IMPH  pEHICHWH  y4eOHO-
NPAKTUYECKUX 3a7a4, ONTUYECKHE CXEeMBbl IIJISi MOCTPOEHUs H300pakKeHUil B
TUIOCKOM 3epKaJie U cOOHparolien JMH3E;

OPUBOJIUTHL  TpUMEpHl  (HAXOAuTh  MHGOpPMAIMI0O O  MpUMepax)
MPAKTUYECKOTO HMCIOJIb30BaHUSI (DHU3NYECKUX 3HAHWUW B TOBCEIHEBHON KU3HU
st obecrieueHuss 0€30MacHOCTH MpU  oOpameHud ¢  mpudbopamMu
TEXHHYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3/I0POBbS W COOIIOEHUS HOPM
HKOJIOTUYECKOTO MOBECHUSI B OKPY KaIoIel cpeie;

OCYIICCTBIISITh TOWCK HHPOpManuu (U3HUECKOTO COJCpKAHHUS B
WNuTepHete, caMoCTOATEIRHO (HOPMYIUPYS MOUCKOBBIHN 3aMpoC, HAXOIUTh MYTH
OTIpEJICICHNs]  JOCTOBEPHOCTH  IMONYYEHHOW WHPOpMANWK Ha  OCHOBE
MMEIOIINXCS 3HAHUHA U JTOTIOJTHUTEIHHBIX UCTOYHUKOB;

MCTIOJIb30BaTh MIPH BHITIOJHEHUN YYEOHBIX 3aJIaHUN HAYIHO-TIOMYJISIPHYIO
TuTepatypy (GU3HUECKOrO COAEpX aHUS, CIPaBOYHBIE MaTepHaNbl, PECypChl
cetm  WHTepHeT, BiIageTh nNpuéMaMM  KOHCIIEKTHPOBAaHMS  TEKCTa,
npeoOpa3zoBaHus HH(DOPMAITUU U3 OJHONU 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3gaBaTh COOCTBEHHBIC MHCHMEHHBIC W YCTHBIC COOOIEHWS HA OCHOBE
uHQOpMAIIMM U3 HECKOJBKUX HMCTOYHUKOB (PU3MUECKOTO  COJICP KaHMS,
MyOJTUYHO TPEACTABIATh PE3yJIbTAaThl MPOCKTHOW WM HCCIEA0BATEIbCKON



NESITEIIbHOCTA IPU 3TOM T'PAaMOTHO MCIIOJIb30BAaTh U3YUYEHHBIWM MOHATUHHBIN
anmapaT UM3y4aeMoro pasjaeia (QU3MKM U CONPOBOXKIATh BBICTYILJICHUE
npe3eHTanued ¢ y4éToM  OCOOEHHOCTEW  ayJUTOPUU  CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
HauMenoBaHnue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (L1 (POBbIE)
pa3/iesioB U TeM KoHTpoJbHbIE IIpakTH4eckue
n/n Bceero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmmsl padoThI padoThI
Paszpnen 1. @usuka u e€ poJib B IO3HAHMH OKPY/KAIOLIEr0 MUpa
dusnka — HayKa 0O
1.1 Ve 2
pupoie
duznveckue
1.2 4 3
BCITMIMHBI
EcrectBenHo-
1.3 Hay4HBIA METO]] 2 1
MO3HAHUS
Hroro no pazneny 8
Pa3nen 2. [lepBoHayaibHbIe CBEIeHUS 0 CTPOEHUM BelleCTBA
2.1 Crtpoenue BemecTa 2 1
JBmkenue u
2.2 B3aUMOIEICTBUE 4 2
YacTHIl BElIEeCTBa
ArperaTHblie
2.3 1
COCTOSIHMS BEIIECTBA
Hroro no pazneny 7

Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl




31 Mexannueckoe 10

NIBIDKECHHE

WNuepuus, macca,

3.2 9
IUIOTHOCTD

3.3 Cuna. Bunsr cun 15

Hroro no pazneny 34

Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB

Hasnenue. [lepenaua
JABJICHUS TBEPABIMU
4.1 TeIaMH, 5
KUJKOCTSMHU U

rasamu

4.2 JlaBIIeHUE KUIKOCTH 6
ATtMmocdepHOe

43 Pep 5
JaBJICHUE

JleicTBUE KUAKOCTH

¥ ra3a Ha
4.4 . 12
MOrPYKEHHOE B HUX
TEJI0
Hroro no pazneny 28
Pazgea S. Pabora m MOIIHOCTB. JHepIrusi
51 Pabora 1 MOIITHOCTH 6
IIpocTthie
5.2 P 8
MEXaHU3MBI




Mexannueckas
5.3 5
SHEPTUst
Wroro mo paznmeny 19

Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M MOYJIb

IToBTOpHUTENBHO-
6.1 0000IIaOI A 6
MOYJIb
Hroro no pazneny 6
OBIIEE KOJIMYECTBO

102

YACOB I10 ITPOI'PAMME




8 KUIIACC

HaumenoBanue KoJsmyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
Pa3ie/ioB U TEM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
NporpamMmmbl padoThI padoTsI
Paszgea 1. TensioBble siBjIeHUst
CtpoeHnue u CBOICTBa
1.1 6
BeIlleCTBA
1.2 TennoBsie mporecch 33 1 6.5
Hroro mo pazueny 39
Paznea 2. DiekTpuvyecKkue 1 MATHUTHbBIE SIBJICHUSA
DJIEKTPUYECKHE 3aPSAJIbI.
2.1 3apspKeHHBIC TeJla U X 9 1
B3aMOJECHCTBUSA
[ToctostHHbII
2.2 . 31 1 10
AIIEKTPUYECKHI TOK
2.3 MaruuTtHbIE SIBICHUS 11 4
DneKTpOMarHuTHas
2.4 7 1 1
WUHIYKINS
Utoro no pazneny 58

Paspnen 3. IloBTopurenbHo-0000 a0 MOAY/Ib

3.1

IToBTOpHUTENBHO-
00001 MoIyiIb

5




Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

22.5




9 KUIIACC

HauMenoBaHnue KoaunuecTBO 4acoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3e/ioB M TeM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
NporpamMmbl padoTbI padoTsI
Paznen 1. Mexanuueckue iBJIEeHUS
Mexanndeckoe
1.1 NBIKEHUE U CIIOCOOBI 30 4
€ro OIMCcaHus
1.2 BsaumoneticTBue Ten 18
1.3 3aKOHBI COXpaHEHUS 15
Hroro no pazneny 63
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
Mexannueckue
2.1 8 3.5
KoJieOanus
MexaHn4uecKre BOJIHEL.
2.2 10 3
3BYyK
Hroro mmo pasneny 18

Pa3nen 3. DiieKTPOMarHuTHOE 10Jie U 3JIEKTPOMATHUTHBIE BOJIHBI

3.1

QHGKTpOMaFHI/ITHOC
II0JIC 1
QJICKTPOMAIrHUTHBIC
BOJIHBI




Wroro mo pazneny 6

Pa3gen 4. CBeToBbIe SIBJEHUA

3aKOHEBI
4.1 8
pacipoCTpaHeHUs CBETa

JIMH3EI 1 OTITUYECKUE
4.2 6
prOOpPbI

Pasnoxenune Oeoro
4.3 2
CBETa B CIICKTP

Hroro mo pazueny 16

Paznena 5. KBantoBbie iBJIeHUSA

Ucnyckanne n

51 IIOTJIOILIIEHUE CBETA 4
aTOMOM
CTtpoeHre aTOMHOTO
5.2 P 5
spa
5.3 SAnepHble peakuu 7
Hroro no pazneny 16

Pasnen 6. IloBTopurtenbHo-0000 201U MOAY/Ib

MexaHHUYECKHUE SBICHHSI
6.1 (MOBTOpHUTEIBHO- 6
00001IaroLTHI MOJTYITb)

TermnoBble IBIEHUS
6.2 3
(HOBTOpI/ITeJIbHO-




0000IIar0ITHI MOJTYITb)

DNeKTpOMarHuTHBIC
SIBJICHUS
6.3

(mOBTOPUTENBHO-
0000IIarOITHIf MOTYITb)

CBeToBbI€ SIBICHUSA
6.4 (MOBTOPUTENBHO-
000011aI0ITNIT MOTYIIb)

6.5 [ToBTOpHUTENBHO-
' 0000IIAOIINIA MOTYTb

Hroro no pazneny

17

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

136

26.5
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