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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma mo (u3KMke Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUSI COCTaBJICHA Ha
OCHOBE IOJIOKEHUI 1 TpeOOBaHUHN K pe3yJbTaTaM OCBOCHMs Ha yriyOJEHHOM ypOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpexacraBieHHbix B OI'OC 00O, a Ttakxke ¢ ydérom
GbenepanbHOi paboyeid mporpammbl BocnuTaHus M KoHuenuuu npenojaBaHus y4eOHOTO
npeaMera «Pusukay.

Copnepxanue nporpaMMbl 1o (U3UKE HAIPABICHO Ha YAOBJIETBOPEHHE IOBBIIIEHHBIX
3arpocoB OOYUAIOMIUXCS, CTPEMSIIUXCS K 0osee TIIyOOKOMY OCBOCHHUIO (PM3NYECKUX 3HAHHMN, U
Ha (opMupOBaHME €CTECTBEHHO-HAYYHOM IpaMOTHOCTH oOyuaromuxcs. B mporpamme mno
¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4e€OHOro mpeamera B peanmsanuu TpedoBanmit ®I'OC
OOO k nuaHUpyeMbIM JMYHOCTHBIM M METANpPEIMETHBIM pe3yjbTaTaM OOY4eHHs, a TaKkKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEJAMETOB HAa YpPOBHE OCHOBHOI'O
obmero oOpa3oBaHUsI.

[Tporpamma 1o (u3uKe yCTaHABIUBACT paclpe/eieHne y4eOHOro MaTepuana mo rojaam
oOyueHust (1o KJjaccam), HpeAjsaraeT NIPUMEPHYIO IOCIEA0BAaTENbHOCTh HU3YYEHHS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUsI MPEAMETHOIO COJEp)KaHUs U Yy4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.

[Iporpamma 1o ¢u3uke pazpaboTaHa C LENBI0 OKA3aHWS METOJMYECKOW MOMOIIN
YUUTEIIO B CO3aHUU paboyeil mporpaMmsbl 110 y4eOHOMY ITpEeIMETY.

@usnKa SABISETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYUHBIX YI€OHBIX MTPEIMETOB,
IOCKOJIbKY (pU3MuUecKue 3aKOHBI JIeKAT B OCHOBE NPOLIECCOB U SIBICHUH, U3ydaeMbIX XUMHEH,
Ouosorueli, actTpoHoMHer U (hU3NYECKOi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, TPEAOCTaBISET Haubosiee sICHble 00pa3lbl NPUMEHEHHs HAayyHOro MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OnHa U3 rmaBHBIX 3a]a4 (U3UYecKoro oOpa3oBaHUs B CTPYKType 00Iero oopa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM U HHTEpeca K Hayke Yy
oOyJaromuxcs.

N3ydyenne ¢u3uku Ha yriyOJ€HHOM YpOBHE IMIPENAIOJaraeT yBEpEHHOE BIIaJICHUE
CJIEYIOIIMMH KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOIMMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:

Hay4YHO OOBSCHSTH SIBJICHNUS,

OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEIOBAHNUS;

MHTEPIPETUPOBATh JTaHHBIE U MCIIOJIb30BaTh HAYYHBIE JIOKA3aTEIbCTBA JUISl MOIY4YECHHUS
BBIBOJIOB.

Henu m3ydenus (UMK Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHHUs OIpPEAETCHBbI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusuka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuy, pealu3yoOIIUX OCHOBHBIE 0011€00pa30BaTENbHbIE POrPAMMBL,
yrBepxkA€HHON pemenneM Kosernn MunncrepctBa npocselieHust Poccuiickoit denepannn
(mpotokoin ot 3 gexadbps 2019 r. Ne [1K-48H).

Lenu n3yyenus GU3MKU Ha yrayOJaEHHOM YpOBHE:

pa3BUTHE MHTEpeca M CTPEeMJIEHMs] OOyJarolMXcs K HAaydHOMY H3Y4YEHHIO HPUPOBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEJICTaBICHUA O HAy4HOM MeETOJe TMO3HaHHS U  (HOpPMUPOBAHUE
MCCJIEIOBATEIBCKOTO OTHOIIEHHUS K OKPYXXAIOLIUM SIBICHUSM;

(dbopMHpOBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa M3Y4YEHHsS] OCHOB CTPOEHUS
MaTepuu U pyHAAMEHTAIbHBIX 3aKOHOB (PU3HKH;

(dbopMUpOoBaHHE YMEHHM NMPUMEHSATh (PU3NUECKHE 3HAHUS U HAyYHBIE OKA3aTeIbCTBa JIJIs
OOBSICHEHUS OKPYXKAIOIIUX SBICHU;



(dbopMupoBaHUE TPEACTABICHUN O POy QU3UKH U Pa3BHTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeidl mnpodeccuoHaTbHON
NEeSITeIbHOCTH, CBS3aHHOW C (DM3MKOHM, IMOATOTOBKA K JajbHEWNIEMy OOYYCHHIO B OSTOM
HaIlpaBJICHUY;

(dbopMHpOBaHHE TOTOBHOCTH K JallbHEHIIEMY H3y4YCHUIO (GU3MKA Ha YrIIyOJIEHHOM
YpPOBHE B paMKaX COOTBETCTBYIONIMX MpoQuieii OO0yd4eHHs Ha YpOBHE CPEIHEro OOIIero
oOpazoBaHwUsl.

JlocTiKeHne S3TUX IeJied MporpaMMbl 1Mo (U3MKe Ha YpPOBHE OCHOBHOIO OOIIETO
00pa3oBaHus 00ECIEUNBACTCS PEIICHHEM CIICAYIONINX 3a/1a4:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOSHHH BEIIECTBA, MEXAHUYECKUX, TEIJIOBBIX,
AJIEKTPOMATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHHI aHAJIM3UPOBAaTh M OOBACHATH (PU3MUECKUE SIBICHHS HAa OCHOBE
U3YYEHHBIX (PU3NYCCKHUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHUS PAaCUETHBIX W KAYEeCTBEHHBIX 331a4, TPEOYIOINX CO3IaHHS
U HCIIOJIb30BaHUs (PU3UYECKUX MOJICJICH, BKIIOYas TBOPUYECKHE U MPAKTUKO-OPHCHTUPOBAHHBIC
3a]1a4u;

pa3BUTHE HCCIICIOBATEICKUX YMEHUI: HAOMIOAATh SIBICHHUS W H3MEPATh (U3NYCCKHE
BEJIMYMHBI, BBIIBUTATh TUIOTE3bl M MpPEJIararb KCIEPUMEHTAIbHBIC CIIOCOOBI UX IMPOBEPKH,
IUIAHUPOBaTh W TIPOBOJMTH OIBITHI, SKCIICPUMEHTAJIbHBIC WCCICOBAHUS, AaHAJIM3UPOBAThH
HOJTyYCHHBIC JaHHbBIC U JICNaTh BBHIBOJIBI,

OCBOCHHE TNPUEMOB paboOThl ¢ WHpoOpManuedl (GU3MUECKOro COAepIKaHus, BKIIOYas
UHGOPMAIIMI0O O COBPEMCHHBIX JOCTHIKCHHSX (U3UKH, HMHTCPIPETAls M KPUTHYECKOES
OlICHUBaHKE UHPOPMALINH;

3HAKOMCTBO cO cpepaMu podeCCHOHATBHON ACSITeTFHOCTH, CBI3aHHBIME C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JOCTIKECHHSIX (PU3UUCCKON HAYKH.

Ha wu3yuenme ¢usuku (yrinyOn€HHBI YpOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus orBogutcs 340 yacos: B 7 knacce — 102 yaca (3 yaca B Hegento), B 8 kiacce — 102
yaca (3 gaca B Hezien), B 9 kiacce — 136 yacoB (4 yaca B HEJIEINIO).

COAEP KAHUE OBYYEHUS

7 KJIACC

Pa3neu 1. ®usnka u e€ poib B NO3HAHMHN OKPY/KAIOIIEro MUpa.

®dus3uka — HayKa 0 Mpupoze. SABieHuss Npupoasl (3EMEHTBI COJAEPKaHUs, BKIIOYAIOIINE
MEXIpEAMETHbIE CBsI3U). Du3nyeckue sBICHUS: MEXaHHMYECKHE, TEIJIOBBbIE, JIEKTPUUYECKUE,
MarHuTHBIEC, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenMUMHBL. PasmepHocTh. Emunuiml ¢gusnyeckux BennuuH. W3mepeHue
¢uznueckux BenWYMH. OtanoHbl. Pusznueckue npubopsl. llena npenenus. IlorpemHocTh
u3Mepenuil. [IpaBuna Oe3omacHoro Tpyda mnpu paboTe ¢ JabOpaTOPHBIM 00OPYIOBAaHHEM.
Mexnynapoanasi cucrema eaquuuil. [lepeBo BHECUCTEMHBIX €UHHUILL B equHuLbl CH.

Kak ¢usuka m apyrue ecTeCTBEHHbIE HAyKH M3Y4YaloT MPUPOAY. EcTecTBeHHO-HAYUYHBIH
METOJl TO3HaHMs: HaOJI0JeHHe, IOCTAaHOBKA HAyYHOrO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
HKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HalmogaemMoro spieHus. OnucaHue
(UBUYECKUX SIBJICHUH C TIOMOIIBIO MOJICIICH.

Jemoncmpayuu.

MexaHuueckue, TeTIoBbIe, dJIEKTPUUECKUEe, MarHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJIICHUS.

duznyeckue MpUOOPHl U MPOIeypa MPSIMBIX HW3MEPEHUN aHAIOTOBBIM U ITUGPOBHIM
npudopom.

Jlabopamopmuvie padbomul u onvimol.

Omnpenenenre UeHbI JeNIeHUs MIKaIbl K3MEPUTEIBHOTrO MpHoopa.

W3mepenune pacCTOSHU.



N3mepenue mnomany u 00bEMa. MeTo najaeTku.

N3MepeHne BpeMeHH.

W3mepenune 06bEMa KUAKOCTH U TBEPAOTO TeTa.

Omnpenenenue pazMepoB MajbIx Ten. MeTos psioB.

[IpoBenenue wucciaenoBaHus IO IPOBEPKE TUIOTE3bl: JAJBHOCTh NOJETA IIApUKA,
MYIEHHOTO TOPU30HTANIbHO, TeM O0JIbIle, 4YeM OO0JIbIIIe BHICOTA MTyCKa.

Pa3nea 2. IleppoHayaibHble CBeleHHS O CTPOCHHMH BellecTBA.

CrpoeHue BemiecTBa: aToMbl M MOJIEKYJbl, HMX pa3Mepbl M Macchl. OIBITHI,
JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE BELIECTBA.

JIBrkeHne dvactull BemiecTBa. CBs3b CKOPOCTH JIBHJKEHHSI YacTHUI[ C TEMIIEpaTypoil.
BpoynoBckoe nuxenue. Juddysus. BzammoneiicTBue dYacThil BEMIECTBA: NPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHbleé COCTOSIHUSI BEIIECTBA: CTPOECHUE TIa30B, JKUIAKOCTEM U  TBEPABIX
(kpucTaminyeckux) Teia. B3auMoCBs3b MEXIy CBOICTBaAaMHM BEIIECTB B Pa3HbIX arperaTHBIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJSPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTrHblX COCTOSIHUN
BOJIBI.

Jemoncmpayuu.

Habmoienne 6poyHOBCKOTO IBUYKEHUSI.

Ha6monenue nuddysum.

Habmonenue sBrneHui, OOBACHSAIOMUXCS MPUTSHKEHHUEM WIM OTTAIKHBAHHUEM YaCTHUIL
BELIECTBA.

Jlabopamopuuvie pabomot u onvimel.

Ornenka auaMerpa aroMa METO0M PSIOB (¢ UCIoIb3oBaHueM (hoTorpaduii).

OnpIThI 10 HAOTIOICHUIO TETIOBOTO PACIIMPEHHUSI Ta30B.

OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKCHUSI.

Pa3nen 3. /IBu:xeHne ¥ B3auMo/ieiicTBue TeJl.

Mexanunueckoe nBwxeHue. Iyt u mnepemenieHue. PaBHOMEPHOE M HEPABHOMEPHOE
nBwkeHue. CBOOOAHOE MajJeHHWE Kak MpUMEp HEpaBHOMEPHOro IBMKeHHUs Ted. CKOpOCTb.
CpenHsisi CKOpoCTb ITPU HEPABHOMEPHOM JBUKEHUH. Pacy€r myTH v BpeMeHH IBUKEHUSI.

I'paduku 3aBUCMMOCTEH BENMYMH, OMMCHIBAIOIIMX JBHXKeHHe. OOume MNoHATHS 00
OTHOCHUTENIbHOCTH JBHXKeHUs. ClI0)KEHHE CKOPOCTEH IS TeJl, IBUKYILUXCSI TapaJIIeNIbHO.

SBnenue mHepuuu. 3aKOH WMHepUUU. B3auMopeicTBue Ten Kak NPUYMHA H3MEHEHMS
CKOPOCTH JABIDKEHHs Teld. Macca Kak Mepa MHEPTHOCTH Teja B MOCTYHAaTEeIbHOM JBH)KEHUU.
[TnotHOCTH BeniecTBa. CBA3b MIIOTHOCTH C KOJMUYECTBOM MOJIEKYJ B €IMHHUIIE 00bEMA BEILIECTBA.
Cwmecu u cinabl. [loBepXHOCTHAs 1 TMHEWHAs TUIOTHOCTb.

Cuna kak XapakTepucTuka B3aummoneuctBus Ten. Cunma ynpyroctd M 3akoH ['yka.
W3mepeHune cuiibl ¢ MOMOLIBIO JMHAMOMETpa. SIBleHue TAroTeHus W cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux IiaHetax. Bec tena. HeBecomocTs. CiiojkeHue cuil, HallpaBJIEHHBIX I10
onHOI npsimoil. PaBHozelcTBytomas cui. Cuna TpeHus. TpeHHe CKONbKEHUsI U TPEHUE MOKOS,
BA3KOE TpeHHUE. TpeHne B IPUPOJIE U TEXHUKE.

Hemoncmpayuu.

HabmtoneHne MexaHMYeCcKoro ABM)KEHUS Tela.

N3mepenune ckopocTy MpsIMOIMHEHHOTO ABUKEHHUS.

HaGntonenue siBleHUs1 HHEPLIUH.

Habntoienne n3MeHeHus: CKOpoCTH P B3aUMOJIEHCTBUU Tell.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEIL.

CnoxxeHue Cuil, HallpaBJIEHHBIX IO OJJHON MPSIMON.

Jlabopamopuvie pabomovl u onvimol.

OnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIKEHHUs (IIapuka B KHJIKOCTH, MOJENU
AIIEKTPUUYECKOTO aBTOMOOMIIS U TaK Jiajee).

Omnpenenenue cpeaHell CKOPOCTH CKOJIBbKEHHUs Opycka WM IapuKa IO HAKJIOHHOM
IJIOCKOCTH.



Onpenenenne MIOTHOCTU TBEPIOTO TENA.

OMnBITEL, AEMOHCTPUPYIOIINE 3aBHCHMOCTh pacTshkeHUs (AedopMamuu) MPYKUHBI OT
IIPUIJIOKEHHOMN CHUJIBI.

OnbITHL, TEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJIBKEHHSI OT CHJIbI JIaBJICHUS
Y XapaKTepa CONPUKACAIOIINXCSI TOBEPXHOCTEN.

Pasznen 4. laBjieHne TBEPABIX TeJl, JKMIKOCTEH U ra3oB.

Hasnenne. Cuna ngasnenus. CriocoObl yMEHBILIEHUS U yBEJIIMYEHUs JaBiaeHus. [laBineHue
ra3a. 3aBUCUMOCTb JIaBJIEHUS ra3a oT 00béMa u Temmneparypsl. [lepegaua naBienus TBEPABIMU
TEJIaMH, KUAKOCTAMHU U razaMmu. 3akoH [lackans. [lHeBMaTHuecknue MalvHbL.

3aBUCUMOCTh JaBJICHUS JKHJIKOCTH OT TINIYOMHBI MNOTrpyKeHus. [uapocTaTHueckuii
napaznokc. Coobmaromuecst cocyasl. [ uapaBinyeckue MexaHu3Mbl. VICoOnbp30BaHME BBICOKHX
JIABJICHUI B COBPEMEHHBIX TEXHOJIOTHX. Y CTPOMCTBO BOJOIPOBOJA.

Atmocdepa 3emnu u atMocdepHoe naBieHue. [IpHUMHBI CyIIECTBOBAHHS BO3MYLIHON
o6omoukn 3emiu. Ombir Toppuyennu. M3mepenue aTtmochepHOro naBlieHHs. 3aBUCHUMOCTH
aTMOC(EpHOTO JaBJICHUS OT BBICOTHI HaJ YypoBHeM Mops. Ilpubopbl mns u3MepeHus
aTMoc(hepHOro JaBICHHUS.

JlecTBHE KUIAKOCTM M Ta3a Ha MOIPYyKEHHOE B HUX TeJO. BpITalKuBaromas
(apxumenoBa) cuna. 3akoH ApxuMmena. YCIOBHE BO3HUKHOBEHHS — BBITAIKHBAIOIICH
(apxumenoBoit) cuisl, noaTekanue. [1naBanue ten. Bo3gyxomiaBanue.

Hemoncmpayuu.

3aBUCUMOCTbD JABJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenaua naBaeHUs KUIKOCTHIO U Fa30M.

Coobmmarommecst CoCcyabl.

I'mapasnuueckuii npecc.

[IposiBnenue nericTBUs aTMOC(HEpHOTO TaBICHHMS.

Cudon.

3aBHCHMOCTD BBITAIKHBAIONICH CHJIBI OT 00bEMa OTPYKEHHOH B )KUAKOCTH YACTH TeJa
IUIOTHOCTHU KHUJIKOCTH.

PaBeHCTBO BBITATKMBAIONIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue maBaHusd TeNl: IUIABAaHUE WM TOTPY)KEHHE Tell B 3aBUCUMOCTH  OT
COOTHOILIEHUS TUIOTHOCTEH TeJa U AKUAKOCTH.

Jlabopamopuvie pabomol u onvimol.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa MOrpYKEHHON B KMJIKOCTh
4acTH TeJa.

OmnpeneneHre BBITAJIKUBAIOIIEH CHUJIBI, JAEWCTBYIOLIEH Ha Teno, NOrpyXkEHHOE B
KUJKOCTb.

[TpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHJIBI, JEHCTBYIONIEH HA TEJO B KUJKOCTH,
OT Macchl Tena.

OnepITHI, TEMOHCTPUPYIOUINE 3aBUCUMOCTb BBITAIKUBAIOLIEH CHIIbI, NEHCTBYIOLIEH Ha
TEJIO B XKHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KUIKOCTh YaCTH TeJla U OT IUNIOTHOCTH KUJKOCTH.

KoHcTpynpoBanue apeoMmerpa WIM KOHCTPYHPOBAaHHE JIOJKM U OIpEAENIeHHE €€
IPY30I0ABbEMHOCTH.

Paspnen 5. PaGoTra u MOIIHOCTB. JDHEpPrus.

Mexanuueckass paboTa i CHI, HAaMpaBICHHBIX BJOJb JIMHUU TEPEMEIICHUS.
MoImHOCTS.

[IpocTble MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCIACT, HAKJIOHHAS IJIOCKOCTb,
HOXXHUYHBIA MexaHu3M. MoMeHT cuiibl. PaBHoBecue peiuara. [IpaBuno momenToB. [Ipumenenue
mpaBWiia paBHOBecHsl pblyara K Onoky. «3omoroe mnpaBuno» Mexanuku. KIIJ[ mpocTsix
MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY, TEXHHUKE, )KUBBIX OpraHU3Max.

Mexannueckass »Heprus. Kunermueckas W mnoTeHIManbHas 3Heprus. IIpeBpamienue
OJIHOTO BHJIa MEXaHWYECKOW SHEPTUH B ApYroi. 3aKOH COXpaHEHHUS U IMPEeBpalleHHs] SHEPTUU B
MEXaHHUKE.



Jemoncmpayuu.

[Ipumepbl IPOCTHIX MEXaHU3MOB.

Jlabopamopmuvie pabomul u onvimol.

HccnenoBanue ycnoBuil paBHOBECHS pblyara.

N3mepenne KII/] HakJIOHHOM TUIOCKOCTH.

W3ydenue mpaBuiia pbryara Ass HOJIBUKHOTO U HEMOJIBUKHOTO OJIOKOB.

Onpenenenne KIIJ] moaBu«HOro 1 HENOIBUKHOTO OJIOKA.

Onpenenenre paboThl CHIIBI YIIPYTOCTU MPU NMOABbEME IPY30B MPU MOMOIIY MTOABHKHOTO
0J0Ka.

N3ydenue 3akoHa COXpaHEHUsI MEXaHHUUECKON SHEPTHH.

8 KVIACC

Paznen 6. TensioBuIe AiBJICHUSA.

OcCHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-KUHETHUECKON TEOPUH CTPOEHHUS BelecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmnbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUAKOTO M Ta3000pa3HOro COCTOSIHUM BeriecTBa. Kpucrammueckue
u amopdusbie Tena. ['padeH — HOBBIM MaTepual JJisk HOBBIX TEXHOJIOTHN. TeXHOIOTHU TIOTydeHUS
UCKYCCTBEHHBIX ajma30B. OObSICHEHHE CBOMCTB Ta30B, KHUAKOCTEH M TBEPIBIX TNl HA OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KUHETHYECKOM Teopud. [I0oBEpXHOCTHOE HATSHKEHME, CMayMBaHMUE,
KanuJUISIpHBbIE sIBJICHUS. TeIIOBOE pacHIMpEeHUE U CKaThue. 3aBUCUMOCTh JaBJICHHUS raza OT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBs3b TeMIiepaTypbl CO CpeAHEH KUHETHYECKON SHEpPrueu TEeIIoBOro
JIBU>KEHUS YacTHUll. TeMIiepaTypHbl€ IIKaJbI.

Buytpennsas sueprusi. CrocoObl M3MEHEHHs BHYTPEHHEH SHEpruu: Teruionepenada u
coBepIleHre padoTsl. Buibl Teruionepeaaun: TemIONPOBOIHOCTh, KOHBEKIUS, U3ydeHue. Buabl
TEIUIoNEepeIauy B MPUPOIe U TeXHUKe. HeoOpaTUMOCTh TETIIOBBIX MPOIIECCOB.

KomuuecTBo TemnoThl. YAeabHas TEIIOEMKOCTh BellecTBa. TemIooOMEH H TEIIOBOE
paBHOBecue. 3akoH HploToHa-PuxmMana. YpaBHeHue TEMI0BOro OanaHca.

[InaBnenue u OTBEp/IEBaHUE KPUCTAJUNIMYECKUX BEUIECTB. Y A€IbHAS TEIUIOTA TUIABJICHUS.
[TapooOpa3zoBanne u  koHzaeHcanusi. Mcmapenme. Kunenme.  YjaenbHas — Temjora
napooOpa3oBaHus. 3aBUCHUMOCTb TEMIIEPATyphl KHUIEHUS OT aTMOC(EpPHOTO JaBJICHUSI.
HacelleHHslil 1 HEHACBIEHHBIN Tap. BiaxxHOCTh BO3AyXa.

DHeprus ToIMBa. Y IeibHas TEMI0Ta CrOpaHus.

[Mpunnuner padotel TemnoBbix asuratenei. KIIJ| TemmoBoro nBuratens. TemmoBsie
JIBUTATENIH U 3aIUATA OKPYXKaroUeh cpepl. TemnoBbie MOTEpH B TEMIOCETSX.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU B MEXaHUYECKUX M TETUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

Habmonenne 6poyHOBCKOTO JIBUYKEHUSI.

Ha6mronenue quddysun.

HaGmtonenne sBIEHWII MOBEPXHOCTHOTO HATSHKEHHS, CMAYUBaHUS W KAMWUSIPHBIX
SIBIICHUM.

Habmroienne TemmoBoro pacimupeHus Ted.

N3menenne naBieHus ra3a mpu K3MEHEHHH 00bEMa M HAarpEeBaHUM W OXJIAXKICHHH.

[IpaBuna u3mMepeHus TeMIepaTypsl.

Bunael Terionepenayu.

OxmnaxaeHre Ipy COBEPIICHHH PabOTHI.

HarpeBanue nipu coBepiiieHnr pabOThl BHEITHUMU CHUJIaAMHU.

CpaBHEHME TEIIOEMKOCTEN Pa3IUYHBIX BELIECTB.

HaOmronenye KumneHus.

Habmtoienne mocTostHCTBa TeMIIEpaTyphl MPH TUIABICHUH.



Mopaenu TeIIOBEIX ABUTATEIICH.

Jlabopamopuusie pabomot u onvimel.

OmnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKEHUSI.

OneITHI 10 BEIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WIIM caxapa.

N3mepenue TtemmepaTypbl NpU IOMOLIM KMJIKOCTHOIO TEpMOMETpa M JaTyuka
TEMIIEPATYPBI.

OnbITH IO HAOTIOIGHUIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH U TBEPIBIX TEIN.

Omnpenenenue naBiaeHus BO3AyXa B OaIOHE IINTPHLIA.

HccnenoBanue 3aBUCUMOCTH JIaBJICHUS BO3/1yXa OT €ro 00bEMa U TeMIepaTyphl.

IIpoBepka ruUMOTE3bl JMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA KHJIKOCTH B
TEPMOMETPHUUYECKON TPYyOKE OT TEeMIIEPATYPHI.

HaGntonenune M3MeHEHMs] BHYTPEHHEH SHEpruM Tejla B pe3yibTaTe TeIulonepenadd U
paboOThI BHEUTHUX CHIL.

HccnenoBanue sBI€HUS TEINIOOOMEHA NPU CMEIIMBAHUU XOJIOJHON U ropsiueil BOAbI.

Omnpenenenne KOIMYECTBA TEIUIOTHI, MIOJIYYEHHOTO BOJIOH NPU TEIIOOOMEHE C HarpeThiM
METAJTIMYECKUM LIUIMHIPOM.

OnpeneneHre MOIHOCTH TEIUIOBBIX NOTEph (3akoH HbtoToHa-Pruxmana).

Onpenenenne ynenbHON TEIUIOEMKOCTH BELLECTBA.

HccenenoBanue npouecca UCIapeHus.

OnpeneneHne OTHOCUTENIBHOM BIaXXHOCTH BO3AYyXa.

Omnpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. DiiekTpuyeckne 1 MAarHuTHHIE SIBJICHUS.

Onextpuszauus Ten. /[Ba poaa aieKTpuyeckux 3apsaoB. B3aumoneicTBue 3apspKEHHBIX
ten. 3akoH KyrmoHa.

Onexrpuueckoe none. Hanpsx€HHoCTh aniekTpudeckoro nods. [lpuHiun cynepno3unuu
JJIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexktpuuyeckux 3apsaoB. DJeMEHTapHbIN 3iekTpuueckuil 3apsan. CrpoeHue
atoMa. [IpoBOJHUKH, NMANEKTPUKH U TOIYNPOBOJHHUKH. 3aKOH COXPAaHEHUS JJIEKTPUUECKOTO
3apsaa.

ONEeKTpUUYECKUH TOK. YCIOBUS CYLIECTBOBAHMS DJIEKTPUYECKOro ToKa. McTouHumkm
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUYECKUH TOK B METAIUIAX, )KUJKOCTSIX U ra3ax.

Onexktpuueckas uenb. Cuiia TOKa. OJIEKTpUYECKOE HalpspDKeHHe. AmmepMerp u
BOJIETMETP B LIENU MTOCTOSSTHHOTO TOKA. CONPOTUBIIEHUE POBOJIHUKA. Y JIEIBHOE CONPOTHUBIICHUE
BemlecTBa. 3akoH Owma g yyacTka nenu. [locnenoBaTenbHOe M MapaijieIbHOE COEIMHEHUE
npoBoaHukoB. OJIC B menu mocTossHHOro Toka. 3akoH Owma ana monHod uenu. lIpasuia
Kupxroga. Pacuét npocTbix anekTpuyeckux uemnei. HenmuueiiHbie 21€MEHTHI.

PaboTa 1 MOLITHOCTH 3JEKTpUYECKOro Toka. 3akoH /xoynsa-JleHuna. Dnekrpudeckue menu
U TIOTpEeOUTENH 3JIEKTpUUYECKOM s3Hepruu B ObITy. KopoTkoe 3ambikaHue.

IlocTosiHHBIE MarHuThl. B3auMoJeHCTBUE IMOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJIE.
MaruautHoe noJie 3eMJId U €ro 3Ha4eHue IS )KM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHoeE mosie
anekTpudeckoro Toka. OmeiT Ammnepa. IIpuMeHeHue ayeKTpomMarHuToB B TeXHHKe. JlelicTBue
MarHUuTHOTO TOJISI Ha MPOBOJHUK C TOKOM. Cuia Amriiepa W omnpeaelieHue €€ HampaBJICHHUS.
ONEeKTpoJABUTaTENb IOCTOSHHOTO TOKa. VCrosb30BaHUE 3JIEKTPOABUIATENEH B TEXHHUYECKHX
YCTPOWCTBAX M HA TPAHCIIOPTE.

Oneitel  @apanes. SIBneHue d3aeKTpoMarHUTHOM uMHAyknuu. IlpaBmiio  Jlenna.
Onektporedeparop. CrmocoObl TONYYEHHS JJICKTPUYECKOW DHEPruu. OJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX MCTOYHHMKAX HHEPTUU. DKOJOTHYECKHE MpoOJIeMbl 3HEpPreTHKH. TOITMBHBIE
AIIEMEHTHI U AJIEKTPOMOOKIIH.

Jemoncmpayuu.

DneKkTpu3aIus Tel.

JIBa posa JIEKTpUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJl.



YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DneKkTpocTaTU4eCcKas NHIYKIHUS.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsI/I0B.

MonenpoBaHue CHJIOBBIX JIMHUN 3JEKTPUYECKOTO IOJIA C MOMOMIbI OyMa)KHBIX
CYJITaHOB.

[IpoBOIHMKYM U AUBIIEKTPUKHU.

HcToyHuKH TOCTOSTHHOTO TOKA.

JleicTBUA 3IEKTPUYECKOTO TOKA.

DNEeKTPUUYECKHUM TOK B JKUJIKOCTH.

I"a30BbIit pazpsi.

N3mepenue cuiipl TOKa aMIIEpMETPOM.

N3mepenne 31eKTpuyecKOoro HarpsKEHNs BOJIbTMETPOM.

Peocrar u mara3uH COPOTUBIICHUN.

B3anMozeiicTBre MOCTOSIHHBIX MarHUTOB.

MonenrpoBaHue HEBO3MOXXHOCTHU Pa3/ieI€HUs MOJIIOCOB MarHUTA.

MopenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

OmnsIT OpcTena.

MarsuTtHoe noje ToKa. JIeKTPOMarHur.

JlelicTBME MarHUTHOTO TTOJISI HA MTPOBOJHUK C TOKOM.

DNEeKTpOABUTATEIb IOCTOSIHHOTO TOKA.

OnsiTel Dapajes.

DIEeKTPOTreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopuvie pabomol u onvimol.

OnpIThI 10 HAOTIOEHHUIO STIEKTPU3AIUH TEJl MPU COMMPUKOCHOBEHUU U MHIYKIIUEH.

WccnenoBanue 1eHCTBUS JIEKTPUUYECKOTO MOJI HA IPOBOJAHUKH U JUDJIEKTPUKU.

COopka 1 ucnbpITaHUE IEKTPUUECKOH IeTH MOCTOSHHOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHUJIbI  TOKA, HPOTEKAIOLIEr0 4Yepe3 pe3nucrop, OT
HaIPsDKEHUS Ha PE3UCTOPE U CONTPOTUBIIEHUS PE3UCTOPA.

OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTb 3JIEKTPHUUECKOI0 COMPOTUBIICHUS POBOIHUKA
OT €ro JUINHBI, IIJIOLaI OTIEPEYHOT0 CEUEHUS U MaTepHaa.

Omnpenenenre yenbHOr0 CONPOTUBIIEHUS IPOBOIHUKA.

IIpoBepka mpaBuia CIOKEHUS HANPSHKEHUH MPU MOCIEN0BATEIbHOM COCIMHEHUHN JBYX
PEe3UCTOPOB.

IIpoBepka nmpaBuiia AJis CUIIBI TOKA MIPH MMAPAJIIEIIBHOM COEMHEHUH PE3UCTOPOB.

Omnpenenenne IJIC 1 BHyTPEHHETO CONMPOTUBIICHUSI HCTOYHHUKA TOKA.

ITposepka mpasun Kupxroda.

[IpoBepka BbinoaHeHMs 3aKkoHa OMa 171 TOJIHOM LIeTH.

N3ydyeHne  BOJNBTAMIEPHBIX  XapaKTEPUCTUK  HEIUHEMHBIX  DJIEMEHTOB  (JIaMIIbI
HaKaJMBaHUS WX MOJYIPOBOJHUKOBOTO JIM0/1A).

Omnpenenenue pabOThI AEKTPUYECKOTO TOKA, HIIYILIETO Yepe3 Pe3UCTOop.

OnpeneneHre MOIHOCTH NEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha pe3UCTOpE.

Onpenenenne KII/[ narpeBarens.

HccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS IOCTOSIHHBIX MAarHUTOB.

M3yuyeHne MarHMTHOrO TOJS TOCTOSHHBIX MAarHUTOB TMpPH UX OOBEIWHEHHH U
pa3JiesieHun.

HccnenoBanue 1eHCTBUSA JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnepIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS KaTYUIKA C TOKOM U
MarHuTa OT CWJIbl U HaIlpaBJICHHs TOKA B KATYIIKE M OT HaJIW4Ms (OTCYTCTBHS) CEpPIECUHHUKA B
KaTyIlIKe.

N3ydeHne neiicTBYsI MArHUTHOTO I0JI HA TIPOBOJIHUK C TOKOM.

KonctpynpoBanue 1 usyueHue padoThl FIEKTPOABUTATENSL.

N3mepenue KIIJ[ anexTpoaBUrarenbHoOi yCTaHOBKH.



OneITel 11O HUCCICIOBAHUIO SBJICHUA 3JI€KTpOMal"HI/ITHOI7I HWHAYKOUH: HCCICAOBAHUC
W3MEHEHMI 3HAYCHMS U HaIlpaBJICHHUA HHAYKIIHOHHOT'O TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHHUSA.

Mexannueckoe aBrmxkeHue. MatepuanpHas Todka. CriocoObl OMUCAHHS MEXaHHYECKOTO
JBIDKCHUS: TaOJMUYHBIN, Tpadudeckuii, aHamutudeckuid. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBUXKEHHUS.

BekTopHble BeNMUYMHBI, ONEpalMyd C BEKTOpaMH, MPOEKUHUHU BeKTopa. Paauyc-BekTop
MAaTEepUAIbHON TOUYKH, NIEPEMEILICHUE HA TJIOCKOCTU. PaBHOMEpHOE MPSMOJIMHENHOE JBUKEHHUE.
HepaBHomepHOe mnpsmonuHelHoe aBukeHue. CpelHsss M MIHOBEHHash CKOPOCThb Tella IpHU
HEPaBHOMEPHOM JIBH>KCHHH.

Yckopenue. PaBHOycKOpeHHOE MNPSMOJIMHEHHOE [BHXKEHHE. Y CKOpPEHHE CBOOOTHOTO
naneHus. OnerTel [Nanumnest.

I'padmueckas uHTEpHpeTalds yCKOPEHHs, CKOPOCTH, TMPOWIEHHOT0 MyTH U
MepEMENICHUS JJIs IPSIMOTMHEHHOTO ABUKCHUS.

JIBu>keHue Tena, OpOIIeHHOTO MO/ YTJIOM K TOPU3OHTY.

JIBr>keHue 1Mo OKPYKHOCTH. JIMHEHHAsi CKOPOCTh, YyrioBas CKOPOCTh, IIEPUOJ U 4acToTa
oOpallleHusi MPU PaBHOMEPHOM JIBIXKEHUH MO OKPYKHOCTH. CKOpPOCTh U YCKOpEHHE IpHU
JBUKEHUHU 110 OKPYKHOCTH.

BexkTop cunel. PaBHoelcTBYIOIIAs CHIa.

IIepBrit 3akoH HeroToHa. Bropoii 3akon Herorona. Tpernii 3akoH Herorona. IlpunHimn
CyNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: CWiia TPEHUS CKOJBXEHUS, CHJIa TPEHUS
noKosi, Ipyrue Buasl Tpenus. Kosddunuent tpenus.

JIBr>KeHUE TEJ IO OKPYKHOCTH MO/ IEUCTBUEM HECKOJIBKUX CHII.

3akoH bepHynnu u nonbéMHas cuiia Kpbuta. COBpeMEHHBIE JIETaTeNbHbIE allapaTkl, cyaa
Ha TOJBOJHBIX KPBUIbSIX, AHTHKPBUIO HAa CKOPOCTHBIX aBTOMOOWISX. J[BHKeHHME Toe3ja Ha
MarHUTHOM MOJIYIIIKE.

Cuma TSOKECTM W 3aKOH  BCEMHUPHOTO  TATOTeHHUsA. JIBW)KEHHME Tel  BOKpPYT
TpaBUTALIMOHHOTO IIeHTpa (B ToM uucie IuianeT Bokpyr Comnina). IlepBas kocMuueckas
cKopocTb. HeBecoMOCTh U neperpysKku.

PaBHOBecue marepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOTO
TeJla ¢ 3aKPEIUIEHHON OChIO BpaleHusl. MoOMeHT cuiibl. LIeHTp TshKecTH.

Nmnynec Tena. M3menenune wummnynbsca. KMmynsc cuiabl. YOpyroe W HEYIpyroe
B3aUMO/ICHCTBUE. 3aKOHBI U3MEHEHUS U COXPAHEHUs UMITYJIbca. PeakTUBHOE BU)KEHUE.

Mexanuueckass pabota ¥ MOIIHOCTh. PaGota cui TspkecTd, ynpyroct, TpeHus. CBs3b
sHeprun M padothl. [loTeHIManpHas S>HEPrus Tena, MOJHSATOTO HaJl TMOBEPXHOCTHIO 3E€MIIH.
[ToTenumanbHas 3Heprus cxkatoil npyxxkunbl. Kunetnueckas sneprus. TeopeMa 0 KHHETUUYECKOU
SHEPTruu. 3aKOH U3MEHEHHS U COXPAaHEHUS MEXaHUYECKON YHEPTHUH.

Jemoncmpayuu.

Hal6mronenne MexaHU4eCcKOTo ABMKEHHUS Tela OTHOCUTENBHO Pa3HBIX TEN OTCUETA.

CpaBHeHME NyTed M TPAEKTOPUM IBUIKEHUS OJHOTO M TOTO K€ Tejla OTHOCUTEIbHO
pPa3HBIX TENI OTCUETA.

N3mepenne ckopoCcTu U YCKOPEHUS MPSIMOIUHEHHOTO ABUKEHUSI.

HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO IBUKEHHUS.

Habmroienne ABMKEHUS TeNa M0 OKPYKHOCTH.

HaGmronenne MexaHWYeCKUX SIBJICHUH, MPOUCXOANINX B CHCTeMe oTcuéTa «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHUU OTHOCUTENFHO KabuHeTa (U3HKH.

HaGmronenne paBHOBecuss Ten, CBOOOAHOTO TAaaACHHS, KOJ€OaHUS MasSTHHUKA B
MHEPUHUATbHBIX CUCTEMAX KaK IMOJATBEPKACHUE MPUHIIUIA OTHOCUTEIBHOCTH.



3aBUCUMOCTb YCKOPEHMS T€JIa OT €r0 MACChl M JEHCTBYIOIIEH Ha HETO CUJIBL.

Hal6mronenue paBeHcTBa CUJT TTPH B3aUMOJICHCTBUAN TEJI.

N3meHeHue Beca Tena Ipyu yCKOPEHHOM JIBUKEHUH.

[lepenaua nmnynbca npu B3aMMOJEHCTBUU TEIL.

[TpeoOpa3oBanus SHEPTUH MPH B3aUMOACHCTBHH Tell.

CoxpaHeHne UMITyJIbca IPH a0COTIOTHO HEYIPYTOM B3aUMO/ICHCTBUU.

CoxpaHeHne UMITyJIbca IPU YIPYTOM B3aUMOAECHCTBUH.

Habmtoienue peakTMBHOTO ABUYKECHHUS.

CoxpaHeHue SHepPruy Ipu CBOOOIHOM T/ ICHUU.

CoxpaHeHue 3Hepruu Ipy JIBHKEHUH TeJla N0 JEHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

KoHctpyrpoBanue Tpakra Juisi pa3sroHa M JaJbHEWUIIEr0 PaBHOMEPHOTO JBUKEHUS
HIapUKA WIH TEIEKKH.

Omnpenenenue cpeiaHel CKOPOCTH CKOJIbKEHHS Opycka WM JBWKCHHS IIapuKa I10
HAKJIOHHOM INIOCKOCTH.

OnpenenieHUe YCKOPEHMsI Tejda IpPU PAaBHOYCKOPEHHOM JBHKEHHU IO HAKJIOHHOU
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBIKEHUU 0e3
Ha4aJbHOW CKOPOCTH.

[IpoBepka rUMoOTE3bI: €ClI MPU PAaBHOYCKOPEHHOM JABM)KEHUU 0€3 HA4albHOM CKOPOCTH
IIyTU OTHOCSITCS KaK Psii HEYETHBIX YUCEII, TO BpEMEHA OJIMHAKOBBI.

HccnenoBanue NBUKEHUS Tela, OPOLICHHOTO MO/ YIJIOM K TOPHU30HTY.

HccnenoBanne 3aBUCUMOCTH CUJIbl TPEHUS CKOJBXEHHUS OT CHJIBI HOPMalbHOIO
JIaBJICHUSI.

Onpenenenne KO3PPUITUSHTA TPSCHHUS CKOJBKCHHS.

Onpenenenne KECTKOCTU MPYKUHBI.

HccnenoBanue 3aBUCUMOCTH CHUJIBI YIIPYTOCTH, BO3SHHUKAIOUIEH B MPY)KHUHE, OT CTENEHU
nepopMaluy NpyKHUHBI.

Omnpenenenve pabOThl CUJIBI TPEHHUs] TPU PABHOMEPHOM JBMKEHMM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenre pabOThl CWIIBI YOPYTOCTH IpH MNOABEME TIpy3a C HCIHOJIb30BaHUEM
HEMOABMKHOTO U TMOABHKHOTO OJIOKOB.

Pa3nen 9. Mexannueckue Kos1ie0aHusI M BOJIHBI.

KonebarenbHoe nBuxkeHne. OCHOBHbIE XapaKTEPUCTUKU KOJIEOAHUI: MEpHOA, 4acToTa,
amruintynaa. ['apmonnueckue koneOaHus. 3aryxarolue KosuebaHus. BeiHyX1eHHbIE KOJeOaHusl.
Pe3onanc.

Matemaruueckuil U Npy>KMHHBIN MasTHUKH. [IpeBpalienue suepruu npu KojaedaTreabHOM
JBUKCHHH.

Mexannueckue BosiHbI. [IpoonbHble W monepeuHble BoJHBL. CBONHCTBA MEXaHUYECKUX
BOJIH: HUHTepdepeHIMs U audpakuus. JIMHAa BOJHBI U CKOPOCTh €€ paclpoCTpaHEeHHUS.
Mexanudeckre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHE BOJIHBI.

3Byk. PacnipocTpanenue u oTpaxeHnue 3Byka. [ poMKOCTb 3ByKa M BbIcOTa TOHA. Pe3oHaHc
B akyctuke. WHdpasByk u ynbTpasByk. lMcmonb3oBaHue yibTpa3Byka B COBPEMEHHBIX
TEXHOJIOTHUSX.

Hemoncmpayuu.

Habntonenue xoneOaHuil Tes Mo 1EHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.

Habmonienue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabmtoneHne BBIHYXIEHHBIX KoJeOaHU U pe30HaHca.

PacnipocTpanenne mpoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

Habmtonenue nnrepdepeHunu 1 Judpakiuy BOJIH HA OBEPXHOCTH BOJBI.

Habntoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTUYECKUI pE30HAHC.



Jlabopamopuvie pabomol u onvimol.

OmnpeneneHne 9acTOTHI ¥ IEPHOA KOJICOAHUH MaTeMaTHYECKOTO MasiTHHAKA.
OmnpeneneHre 4acTOThl U Meproia KOJIeOaHUH MPYKUHHOTO MAasITHUKA.

HccnenoBanue 3aBUCUMOCTH TEPHOA KOJICOAHNUH Tpy3a Ha HUTH OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH TIEpUOAA KOJICOAHW TPYKUHHOTO MAasTHUKAa OT MAaccChl

rpysa.
[TpoBepka HE3aBUCUMOCTH IEpUO/Ia KOJIeOaHHii Ipy3a, MOIBEIICHHOTO K JICHTE, OT MacChl

rpysa.

OnbIThI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTh NIEPUOAA KOJIEOaHUM MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a U )KECTKOCTH NPYKUHBL.

N3mepenue yckopeHust CBOOOIHOTO MaACHUSI.

Pasznes 10. DiaeKTpOMAarHMTHOE 1OJI€ M 3JIEKTPOMArHUTHbIE BOJIHbI.

DONEeKTPOMarHuTHOE IOJI€. DJIEKTPOMAarHuTHblE BOJHBI. CBONCTBA 3JEKTPOMArHUTHBIX
BoJH. [lIkasa 31eKTpOMarHuTHBIX BOJH. Mcrionb30BaHue 2J€KTPOMAarHUTHBIX BOJIH JJII COTOBOM
cBsa3u. Paguonoxanus. KocMuueckas cBs3b.

OnexTpoMaruuTHas mnpupoaa csera. CkopocTb cBera. BonHOBBIE cBOMCTBa cBeTa:
uHTEephepeHIHs U AU(PAKITHSL.

Hemoncmpayuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

HNutepdepennius u qudpakius cBera.

Jlabopamopuvie pabomol u onvimol.

W3yuenue cBOMCTB 3J1EKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIJIBHOTO Tesie(oHa.

[TpoBeneHne ONBITOB MO HAOIIOACHNUIO HHTEPPEPEHIINH U TU(PAKIINN CBETA.

Pasznea 11. CBeToBbIe IBJICHHUS.

JlydyeBas moneiib CBETa U reoMeTpudeckas ontuka. Mcrounuku ceera. [IpsMonuueiiHoe
pacnpoctpanenue ceera. 3atmenus Comnua u Jlynel. Otpaxenue cBera. [lnmockoe 3epkaio.
3akoH oTpaxeHus cBeta. [loctpoenne n3o0paxeHnit, cHopMUPOBAHHBIX 3€PKAIOM.

IIpenomsienne cBera. 3akoH MpenomieHHs cBeTta. [lonHoe oTpaxeHue cBeTa.
Hcnonp30BaHne NOTHOTO OTPAXKEHHS B ONTHYECKUX CBETOBOJAX, ONITOBOJIOKOHHAS! CBSI3b.

JIunza, xon nyuyet B nmH3e. Popmyna ToHKOM amH3BL. [locTpoeHue u300paskeHMIA,
c(OpMUPOBAHHBIX TOHKOM JMH30M. Omnrtuueckas cucrema ¢oToamnmnapara, MHUKpOCKONa U
Teneckona. I'na3, kak onTuyeckas cuctema. bim3opykocTs M 1anbHO30PKOCTb.

Paznoxenue Oemoro cera B crekTp. OmnbiTel HploToHa. CliokeHHME CHEKTpallbHBIX
uBeToB. /lucnepcus ceera.

Hemoncmpayuu.

[IpsimonuHEITHOE pacIpOCTPaHEHHUE CBETA.

OTtpaxxeHue cBera.

[Tonmyyenne n300pa’keHHii B INIOCKOM 3€pKalie.

[Ipenomienne cpera.

OnTHyeckuii CBETOBO.

Xon nydeil B cobuparouieil muH3e.

XoJ 1y4ei B pacCeuBaroLen JTUH3E.

[Tonydenne n300paxxeHuii ¢ TOMOIIbIO JINH3.

[Tpuniun neiictus doroanmnapara, MUKpPOCKONA U TEIECKOIIA.

Monens r1aza.

Paznoxenue 6e10ro cBeTa B CIEKTP.

[Tonydenune 6enoro cBeTa MpH CI0KEHUHU CBETA Pa3HbIX I[BETOB.

Jlabopamopuvie pabomovl u onvimol.

HccnenoBanue 3aBUCUMOCTH yTIIa OTPaXXEHHUSI CBETOBOTI'O JIy4a OT yIjla MaJeHHUs.

W3yuenue cBOiCTB N300paKeHHsI B TUIOCKOM 3€pKaJie.

HccnenoBanue 3aBUCMMOCTH yIJia MPeIOMIIEHUS OT yrja MaJeHUs CBETOBOIO Jydya Ha
IPaHULIE «BO3LYX—CTEKIIO».



[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

Omnpenenenne POKYyCHOTO PACCTOSIHUS M ONITHYECKOM CHIIBI COOMPAIOIIEH JTMH3HI.

OMnBITH IO PA3NIOKEHHUIO OETIOTO CBETA B CHEKTP.

OnbITel 1O BOCHPUATHIO I[BETa IPEIMETOB IIPU HX HAONIIOJEHUM Yepe3 LBETOBbIC
GUIBTPHL.

Pa3nen 12. KBanToBbI€e IBJICHHUS.

OmnbiTel Pezepdopna u mianerapuas moaesb aroma. Mognens aroma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHeHyaTbie CIIEKTPHI.

PamnoaktuBHOCTE. Anbda-, Oera- u ramma-usznydeHus. CTpoOeHHE aTOMHOTO spa.
Hyxnonnas wmopens atomHoro szapa. HMsoromsl. PannoaktuBHble mnpeBpamenus. Ilepuon
noJIypacraaa aroMHbIX suep. [lefcTBHE PaAMOAaKTUBHBIX M3JIy4CHUH Ha >KUBBIE OPraHU3MBI.
3amuTa OT paJuOAKTUBHOTO U3JIy4EHUS.

SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsIIOBOT0 M MacCCOBOTO YHUCEN. DHEPTHUs CBA3U
aTOMHBIX saep. CBa3p macchl U dHepruu. Peakumm cuHTe3a u geneHus suep. Mcrounuku
sHeprun ConHua u 3BE3A. SlmepHas sHepreruka. OKOJIOTMYECKHE MPOOJIEMBbl sIepHOU
JHEPreTHKHU.

Jemoncmpayuu.

CrieKTphl U3JIydeHUs U MOTJIOIIEHUS.

CrieKTphl pa3avyuHbIX I'a30B.

Crnektp Bonopoza.

Habmronenue TpexoB B kamepe Buibcona.

PaGota cuérurka MOHU3UPYIOMINUX U3TYyUCHHIH.

Perucrpanus uzinydeHus NpupoaHbIX MUHEPAJIOB U IIPOAYKTOB.

Jlabopamopuusie pabomot u onvimel.

HabnroneHnne CrijioniHpIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.

HccnenoBanue TpeKoB: M3MEpPEHHME SHEPrMM 4YacTUIBl [0 TOPMO3HOMY IyTH (IO
¢dororpadusm).

W3mepenue painoakTUBHOTO (poHa.

IToBTOpHTE/ILHO-000011IAKOIIIUI MOLYIb.

[ToBTOpUTENBEHO-0000IIAONMI  MOJY/Nb MpEeAHa3HAa4eH JUIsl CHCTEeMaTU3alud |
0000111eHUS TPEIMETHOTO COIEP KAHMSI U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYEHUU
BCEro Kypca (U3MKM YrIyOJEHHOTO YpPOBHS, a TakKe s MOJArOTOBKM K OCHOBHOMY
rocy/1apCTBEHHOMY 3K3aMEHY 10 (PU3HKE.

B mnponecce u3yueHus OaHHOIO MOZIYJS PEATU3YIOTCS W IOJIYYalOT JajbHEMIIee
pa3BuUTHE yueOHbIE NEHCTBUS, 00eCIeUNBAIOIINE JOCTHKEHUE IPEIMETHBIX U METaNpeIMETHBIX
pe3yibTaToB 00y4eHHus, (OPMHPOBAHHUE ECTECTBEHHO-HAYYHOM TI'PaMOTHOCTU: OOBSICHEHUE U
OIMCAHUE SIBJICHUN Ha OCHOBE MPUMEHEHUs (PU3NYECKUX 3HAHUI, UCCIIeA0BATEIbCKUE NEHCTBUS
(BBLABMIKEHHME TMIIOTE3, OCTAHOBKA IEJIM M IUIAHUPOBAHHE HCCIEIOBaHMs, aHAJIU3 JaHHBIX U
MOJIy4YE€HUE BBIBOJIOB).

[IpennoururenbHO  (GOpPMOIl OCBOSHMS MOMYNS SBISETCS MNPAaKTUKYyM, MporpaMma
KOTOPOTO BKJIFOYAET:

peleHue 3a/1a4, OTHOCSIIUXCS K PAa3IMYHbIM pasjesaM U TeMaM Kypca (pU3HKH, B TOM
YHClie 3a]]a4, UHTETPUPYIOLINX COJIEpKaHue Pa3HbIX Pa3/IeNioB;

BBINOJIHEHHUE JTAOOPATOPHBIX pabOT U OMBITOB (BKIIIOYAst pabOTHI M OIBITHI U3 MEPEUHEH K
pazzenaM Kypca) B YCJIOBHUSX CaMOCTOSTEIbHOIO IJIAHUPOBAHMSI NPOBEIACHUS HCCIIEJOBAHMS,
BbIOOpa 1 000CHOBaHMS METO/A U3MEPEHUs BEIMUMH, COOPKU IKCIIEPUMEHTAIBHON YCTaHOBKH;

BBITIOJTHEHUE MPOOJIEMHBIX 3a/laHui MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa (3aJaHusd
[0 €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH), B TOM 4YHCIE 33aJaHUA C MEXIpPeAMETHBIM
coJiep:KaHuEeM;

paboTy Haja TpPYNNOBBIMH WM HMHIUBUAYAJbHBIMH MPOCKTaMM, CBA3aHHBIMU C
coJiepaHueM Kypca QU3UKH.



W3yuenune moBTOPUTEIBHO-0000IAIOIIEro MOAYISI MOKET 3aKaHUYMBAThHCS MPOBECHUEM
JTUArHOCTHYECKON paboThl 3a Kypc (U3MKH YIrayONEHHOrO YPOBHS, BKIIIOYAIOUICH 3aaHus
pPa3sHOTO YPOBHS CJIOKHOCTU. Pe3ynbTaThl BBINOJIHEHUS JAMArHOCTHYECKOHM pabOThl MOTYT
MOKa3bIBaTh CTENEHb TOTOBHOCTH 00y4YarOIIUXCsl K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY IO
¢u3uke, a TaKKe CBUACTENBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYyYHOMH
TPAaMOTHOCTH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3MKE HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHUS

N3ydyenne ¢u3uku Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs HaIlpaBJI€HO Ha
JTOCTHIKEHUE TNIHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbrare wu3ydenuss (U3MKM Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHHs Y

oOyuJaroierocst A0KHbI ObITh C(POPMHUPOBAHBI CIEAYIOIINE TUYHOCTHBIE PE3YNbTAThl B YACTH:
. I)nampuomuuecxkozo éocnumanus:

MIPOSIBIIEHUE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (U3NYECKOi
HAYKH;

[IEHHOCTHOE OTHOIIEHUE K JTIOCTHKEHUSAM POCCUNUCKUX YUEHBIX-(PH3UKOB;

. 2)epasrcoanckozo u 0yxo8HO-HpaAGCMEEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJIEHUH OOIIECTBEHHO 3HAYMMBIX M STUYECKHUX
po0JIeM, CBSA3aHHBIX C IPAKTHYECKUM MPUMEHCHHEM JOCTHKCHUHN (PU3UKH;

OCO3HaHHE BAXKHOCTU MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

. 3)acmemuyecKozo 60CNUMAHUA:

BOCIIPUATHE ICTETUUYECKUX KauecTB (PU3MUECKON HayKH: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

. 4)uyennocmu Hayuno2o no3HanuA:

OCO3HaHUE MEHHOCTU (PU3MYECKON HAayKHW KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUMN, BaXKHEUIIEH COCTABIISIIOLIEH KYIbTYPHI,

OpUEHTAIIMSI B JIEITEIIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyYHBIX MPEACTABICHHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBI;

pa3BUTHE HAYYHOM JIFOOO3HATEIHHOCTH, MHTEPECA K UCCIIEI0BATEILCKON IEATEIbHOCTH;

. 5)popmupoeanuna Kynomypel 300po6va u IMOUUOHATLHO2O
onazononyuusn:

OCO3HaHWE IIEHHOCTH 0€30MacHOro o0pas3a >KU3HH B COBPEMEHHOM TEXHOJOTHMYECKOM
MUpE, B&XKHOCTH MPaBUJI O€30MaCHOTO TTOBEACHUS HA TPAHCIIOPTE, HA I0POTrax, C AIEKTPUIECKUM
U TETUIOBBIM 000PYZI0BaHHUEM B JOMAITHHUX yCIOBHSIX;

c(hOpMHUPOBAHHOCTh HaBBIKA pedIeKCUH, TPU3HAHUE CBOETO MIPpaBa HAa OMIMOKY U TaKOTO
K€ TIpaBa y Ipyroro 4eioBeKa;

. 6)mpyooeozo éocnumanusn:

aKTUBHOE y4acCTHE B PEUICHUH MPAKTHYECKUX 3a/1a4 (B paMKax CeMbH, 00pa30BaTEIbHON
OpraHu3aIy, TOpoja, Kpasi) TEXHOJIOTHYECKON M COMAIbHON HANPaBICHHOCTH, TPEOYIOMUX B
TOM YHUClIe U GU3HUECKUX 3HAHHIA,

WHTEpEC K MPAKTUUECKOMY U3YYCHHIO TPOPECCU, CBA3aHHBIX C (PU3UKOM;

. 7)IK0J102U4eCK020 60CRUMAHUA:

OpUEHTAIMsI Ha TpUMEHEHHWE (PU3NYECKMX 3HAHWUW IS pEIIeHHs 3a1ad B 00JIacTH
OKpY’KaloIllel cpefibl, MJIaHUPOBAHUS MOCTYNKOB U OLEHKH MX BO3MOXHBIX IMOCJEICTBHM st
OKpYKaloIleu Cpeibl;

OCO3HaHUe TT00aThHOr0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel UX pelieHus;



. 8)aoanmavyuu K uzMEHAIOUWUMCA YCLOGUAM COUUATILHOU U NPUPOOHOU

cpeowl:

MOTPEOHOCTh BO B3aWMOJACWCTBHHM TPU BBHITIOJTHCHUH WCCICAOBAHUNA W TPOEKTOB
(bU3HYECKOM HANIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSAM JPYTUX;

MOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO e TEIIbHOCTH;

MOTPEOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUH, YMEHUIN (OPMYINPOBATH HJICH, TIOHSTHS,
TUTIOTE3bI 0 (PU3HUECKUX OOBEKTAX U SBICHHUSIX;

OCO3HaHHUE JACPHUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH B 00JIACTH (DU3HKH;

TUTAHUPOBAHHUE CBOETO PA3BUTHS B PUOOPETCHUH HOBBIX (DU3UUYECKUX 3HAHMIA,

CTpPEMJICHHE aHAJIM3MPOBaTh W BBIABIIATH B3aWMOCBS3M IPHPOJBI, OOIIECTBA U
HYKOHOMHUKH, B TOM YHUCJIE C UCTIOIh30BAaHUEM (PU3NICCKUX 3HAHUN;

OIICHKA CBOMX JCHCTBHMI C Y4ETOM BIIMSHHS Ha OKPYXKAIOMIYIO CPEIy, BO3MOMHBIX
r100aIbHBIX HOCIEACTBUHN.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynprare ocBOeHHMS mHporpammbl 1O (U3MKEe HAa ypPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus JOJKHBI ObITh C(POPMHUPOBAHBI MeTaNpeAMeTHbIe pPe3yJbTaThl, BKIIOYAIOLINE
[IO3HABATEJIbHbIE YHUBEpCAJIbHbIE Y4YEOHbIE MAEMCTBUS, KOMMYHUKAaTHUBHBIE YHUBEpCAJIbHbIE
yueOHbIe JIeMCTBUS, pEryJIATUBHbIE YHUBEPCAJIbHbIE yueOHbIE AEHCTBUS.

ITo3HaBaTe/IbHBbIE YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble 1oruveckue geiicTBUA:

BBUSIBJIAITh U XapaKkTepU30BaTh CYIIECTBEHHbIC NPU3HAKU OOBEKTOB  (SBICHMIA),
KJIaccu(UIIUpPOBaTh UX;

BBISIBJIATh 3aKOHOMEPHOCTH U NPOTUBOPEYMS B pAacCMaTpUBAEMBIX (haKTaxX, NaHHBIX U
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

BBISIBJIAT TIPUYMHHO-CJICACTBEHHBIE CBA3M NpPU M3YyYEHUU (PU3MUECKUX SBICHUH U
IIPOIIECCOB, JIENIaTh BHIBOJIBI C UCIIOJIb30BAaHUEM JIETyKTHBHBIX U HHIYKTUBHBIX YMO3aKITIOUEHHH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSA3AIX (PU3NUECKUX BEIUYUH;

CaMOCTOSITENIbHO BBIOMpPATh croco0 pelieHus: yueOHol pu3nueckoi 3a1auul (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pELICHUs, BHIOOP Hauboee MOAXOAIIEro ¢ y4ETOM CaMOCTOSTENbHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCKue 1eHCTBHA!

MCTIOJIH30BATh BOIIPOCHI KaK UCCIIEAOBATENILCKUN HHCTPYMEHT TIO3HAHUS;

MPOBOJIUTH 1O CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIN (U3NUeCKuit
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHIE (PU3NIECKOTO SBICHUS;

OLIEHUBAaTh Ha NPUMEHHUMOCTh M JOCTOBEPHOCTh HMH(OpPMAIUIO, MOJYYEHHYIO B XOJI€
UCCIICIOBAaHHS WIIH YKCTIEPUMEHTA;

CaMOCTOSITENTbHO (pOpMyITUpPOBaTH 0OOOIEHHS U BHIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJFOICHUS, OTIBITA, UCCIICOBAHMS,

MIPOTHO3UPOBATh BO3MOXKHOE JalibHEIIee pa3BUTHE (U3UUECKUX IPOLECCOB, a TAKKE
BBIJIBUTATH TIPEATIONIOKEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTAX.

Padora ¢ undopmanmeii:

MPUMEHSTh pPa3IMYHBIE METOABI, MHCTPYMEHTHI M 3alpoChl TPU TOHWCKE U OTOOpe
UH(OPMALIMU WU TAHHBIX C YYETOM MPEUI0KeHHON ydeOHO! (pu3ndeckoil 3a1auu;

aHAJM3UPOBaTh, CHCTEMATH3HPOBATH M WHTEPIPETUPOBATh WH(POPMALUIO PA3TUIHBIX
BUJIOB U (pOPM IPECTABICHHUS;

OLIEHUBATh HAI&KHOCTh MHM)OPMAIMH TI0 KPUTEPHSIM, MPEITI0KCHHBIM YYHUTEIEM HWITH
c(OpMYITHPOBAHHBIM CAMOCTOSTENILHO;



CaMOCTOSITENILHO BBIOMpAaTh ONTHUMAJbHYIO ()OpMY TMpenCcCTaBlIeHUS HHPOpPMALUU U
WUTIOCTPUPOBAThH PeIlaeMble 33/1a4H HECIOKHBIMU CXEMaMH, TUarpaMMaMi, HHOU rpaduKol u
X KOMOWHAIUSMU.

KommyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

B XO0J€ OOCyXIeHHMs ydeOHOro Marepuaia, pe3yJbTaToB Ja0OpaTOpHBIX paboT u
IPOEKTOB 3a/laBaTh BOINPOCHI IO CYHIECTBY OOCYXIaeMOW TEMBI W BBICKA3bIBaTh HJICH,
HalleJICHHbIE Ha pellIeHUe 334 1 NoAJepKaHue 01aroxKenaTeaIbHOCTH O0LEHMS;

CONOCTABIIATH CBOM CYKIEHUA C CYKICHUSIMHM JPYIMX YYAaCTHMKOB JHMAJIOra,
0oOHapy’KUBaTh pa3IMyMe U CXOJCTBO O3ULIUH;

BBIPAKATh CBOIO TOUYKY 3PEHHUSI B YCTHBIX U IUCbMEHHBIX TEKCTAX;

NyOJIMYHO  NPEACTaBIATb  PEe3yJbTaTbl  BBINOJHEHHOTO  (U3MYECKOrO  OIbITa
(3KCHIEpUMEHTA, UCCIIEI0BaHMS, IPOEKTA);

IIOHMMAaTh U MCII0Jb30BaTh IPEUMYIIECTBA KOMAaHAHOM U MHIMBHUYaIbHON pabOThI MpH
pelIeHN KOHKPETHOW (PU3NIECKOM MPOOIIEMBL;

IIPUHUMATh LEJIM COBMECTHOM JESATEIBHOCTH, OPIaHMU30BBIBATh JIEUCTBUSA IO €€
JOCTH>KEHUIO: paclpelieNiaTh PO, 00CYXkJIaTh IIPOLECCHl U PE3yiabTaThl COBMECTHOM PabOTHI,
0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBIIIOJHATh CBOIO 4acTb pPabOThHI, JOCTUIas KAaueCTBEHHOI'O pe3yJbTaTa IO CBOEMY
HAIPAaBJICHUIO U KOOPAUHUPYS CBOU JIIEUCTBHA C APYTUMU 4JIEHAMH KOMAaH/Ibl;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/Ia B OOLIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIBHO
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PerysisiTuBHbIE YHHBepPCcaJbHbIE yUeOHbIe eiicTBUS

Camoopranu3anmusi:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CHUTYAIUSX, TPEOYIOUIUX AJI PELICHHUS
bu3nyeCKuX 3HAHMI;

OPUEHTUPOBATbCSI B PA3IMUYHBIX MOAXOJAX MPHUHATUS pEUeHud (MHIUBUAYaJIbHOE,
NPUHSATHE PEIICHHS B TPYIITIE, IPUHATHE PEIICHUH TPYIIIOi);

CaMOCTOSITENIbHO COCTABJIATh AQJITOPUTM peIIeHus (U3UYECKOM 3ajauu WM  IUIaH
UCCIIEIOBaHUSI €  Y4€TOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEeHTHPOBATh MpeAaracMble BApUaHThI peIlIeHUI;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOLMOHATbHBI HHTEJIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYalllu U Mpejylarath 1jaH e€ N3MEHEHUS,

OOBSICHATh MPUYMHBI JOCTHXKEHUS (HEJTOCTHKEHHUS) PE3Y/IbTaTOB JESTEIbHOCTH, 1aBaTh
OLICHKY TPHOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHHS (PU3NYECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHHUBIIUXCS CUTYallUM,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHHMBATh COOTBETCTBUE PE3ybTaTa LEIH U YCIOBHUIM.

CTaBUThH ce0sl Ha MECTO JPYroro 4ejioBeKa B XOJE CIOpa WM AMCKYCCHM HAa HAYYHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JPYTOTrO.

NpU3HABAaTh CBOE MpaBO Ha OMMOKY MpHU pEHIeHHH (U3UYECKUX 3aJad WId B
YTBEPKACHUSIX HA HAYYHbBIE TEMbI M TaKOE K€ MPaBo JPYToro.

NPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pe3yabTaThl OCBOEHUSI OCHOBHOM 00pa3oBaTeNbHOM MporpaMMbl OCHOBHOTO
oOmiero oOpa3zoBaHusi ¢ ydyeroM oOummx TpeboBanuii CraHaapTa U crneuu(UKH U3ydaeMbIX
y4eOHBIX TNPEIMETOB JOJDKHBI OOecreurBaTh YCHEIIHOe OoOydeHHe Ha CIEAYIOUIeM YpPOBHE
o01rero oopa3oBaHUsI.



3a Tpu roa 00y4eHHs JOKHO OBITH 00ECIIeUEHO:

(dhopMHUpOBaHKME MPEICTABICHUNA O 3aKOHOMEPHOW CBSI3M M TO3HABAEMOCTH SIBIICHUM
npUpObl, 00 OOBEKTUBHOCTH HAYYHOTO 3HAHUS; O CHCTeMOOOpa3yroIield ponu (Gu3uku s
pa3BUTHUA IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI; HAYYHOT'O MHUPOBO33PEHHUS KaK
pe3ysbTara H3y4eHHs OCHOB CTPOSHHS MaTepuH U (hyHJaMEHTAIbHBIX 3aKOHOB (DU3UKU;

(dbopMUpOBaHUE TMEPBOHAYAIBHBIX IPEACTABICHUNH O (PUINYECKONW CYIIHOCTH SIBICHUN
npupoabl (MEXaHMYECKUX, TEIUIOBBIX, JJIEKTPOMATHUTHBIX W KBAaHTOBBIX), BHJaX MaTepUU
(BelecTBO W MoOJie), JABMKEHUU KaK CIOCOOe CYIIEeCTBOBAHUS MaTE€pUH; YCBOEGHHE OCHOBHBIX
uled MEXaHWKH, AaTOMHO-MOJICKYJISPHOTO YYEHHS O CTPOCHUHM BEIIECTBA, JJIEMEHTOB
JNEKTPOAMHAMUKN W  KBaHTOBOM  (U3MKHM; OBJaJieHWE TMOHATHUIHBIM  ammapartoM U
CHUMBOJIMYECKUM S3BIKOM (PHU3HKH;

NpuOOpeTeHHe OMbITa MNPUMEHEHHUS HAy4YHBIX METOJOB I[O3HAHUS, HaOI0IeHUS
¢u3nUecKux SBICHHUN, MPOBEACHHUS OIBITOB, NMPOCTHIX SKCHEPUMEHTAJIBHBIX HCCIIEIOBAHUH,
OpsIMBIX M KOCBEHHBIX HW3MEPEHHl C HCIOJIb30BAaHMEM AaHAJOTOBBIX U LU(PPOBBIX
U3MEPUTENBHBIX PUOOPOB; MOHMMaHUE HEN30EKHOCTH IOTPEITHOCTEH JTFOOBIX U3MEPEHUI;

MOHUMaHKUEe (HU3HUUECKUX OCHOB M MPUHIUIOB AeHCTBUS (pabOThl) MAIlIMH U MEXaHU3MOB,
CPEACTB TMEPEIBIKEHUS M CBS3H, OBITOBBIX MPHUOOPOB, MPOMBIILIICHHBIX TEXHOJOTHUYECKUX
MIPOLIECCOB, BIUSHUSA UX HA OKPYKAIOILIYIO CPEy; OCO3HAHHE BO3MOXHBIX MPUYMH TEXHOTEHHBIX
¥ 9KOJIOTUYECKHX KaTacTpood;

OBJIaJICHHE OCHOBaMH O€30I1aCHOTO HCIOIb30BAaHHUS E€CTECTBEHHBIX U HCKYCCTBEHHBIX
AIIEKTPUYECKUX M MArHUTHBIX IOJICH, DJIEKTPOMArHUTHBIX M 3BYKOBBIX BOJH, €CTECTBEHHBIX U
MCKYCCTBEHHBIX HMOHHU3UPYIOLIUX H3IIyYeHUH BO H30ekaHUE HMX BPEIHOTO BO3JIEHCTBUS Ha
OKPY’KaIONIYIO Cpely M OpPraHu3M YelIOBEKa;

pa3BUTHE YMEHUS MJIAHUPOBATh B MOBCETHEBHOM )KU3HU CBOU JCHCTBUS C IPUMEHEHHEM
MOJYYCHHBIX 3HAHUH 3aKOHOB MEXAHWKH, SJIEKTPOJMHAMUKH, TEPMOJIMHAMUKH M TETLIOBBIX
SABJICHUN

K xoHnmy oOydenust B 7 Kiacce NpeIMETHBIE pPE3ylbTaThl Ha YIrIIyOJIEHHOM YpOBHE
JIOJDKHBI OTpaXkaTh c(POPMUPOBAHHOCTH Y 00YUAIOLINXCS YMEHHIMA:

WCTOJNB30BATh TOHATHA: (U3NYECKHEe ¥ XUMHUYECKHE SBJICHUS, HAONIOJICHHE,
HKCIEPUMEHT, MOJIEIIb, TUIIOTE3a, EAUHUIIBI (PU3NYECKUX BEIUYHMH, aTOM, MOJIEKYJIa, arperaTHble
COCTOSTHUSI ~ BellecTBa  (TBEpHOE, JKHUIKOE, Ta3000pa3HOE), MEXaHWYECKOE JIBU)KEHUE
(paBHOMEpHOE, HEpaBHOMEPHOE, NPSIMOJIMHEHHOE), TPaeKTOpHs, pPaBHOJEHCTBYIOIIAs CHII,
nedopmarus (yrnpyras, IiiacTUYecKas ), HeBECOMOCTh, COOOIIAIOIINECS COCY/IBI,

YBEPEHHO pa3inyarh sBICHUA (IUQQy3us, TEMIOBOE IBM)KEHHE YacTHIl BEIeCTBa,
paBHOMEpHOE JBI)KEHHE, HEPaBHOMEPHOE [BIKCHHWE, WHEPIHs, B3aUMOJICHCTBUE TeT,
paBHOBecHE TBEPABIX TeNl C 3aKPElIEHHON OChbIO BpallleHHs, Mepenaya JaBiIeHHUsS TBEPABIMU
TEJaMH, JKUIKOCTSIMH M Ta3aMH, aTMOC(EepHOE [aBJICHWE; IUIaBaHUE TEJ, INPEBPALICHUS
MEXaHUYECKOM SHEpruM) MO OMMCAHUIO HMX XapaKTepHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh NPOSBICHUE M3YUYEHHBIX (PU3NYECKUX SBICHUH B OKpY)Karollem Mupe (B
TOM 4uclie (PU3NIECKHE SIBIICHUS B MIPHUPOJIE: TIPUMEPHI IBUKCHHUS C Pa3IMYHBIMU CKOPOCTSIMH B
KUBOU U HEXHMBOH NPUPOAE, NeHCTBUE CHII TSXKECTH, TPEHUS, YIPYTOCTH B IPUPOJAE U TEXHUKE,
BIMSIHAE aTMOC(EPHOTO [aBJICHWs HA JKMBOM OpTraHW3M, IUIaBaHHE pBIO, phlYaru B Tele
4eJI0BEKa), IPU 3TOM MEePEBOIUTH MPAKTUUECKYIO 3a/1auy B Y4eOHYIO, BBIICTATH CYIIECTBEHHbBIE
cBOiicTBa (IMpU3HAKK) PU3NYECKUX SBIICHUI;

OIMCHIBATh M3YYECHHBIE CBOWCTBA TN M (PU3MUECKHE SBICHHUS, MCIONB3Ys (hU3MUYECKHe
BeNMYMHBI (Macca, 0O0BEM, TUIOTHOCTh BEIIECTBA, BPEMs, IIyTh, CPEAHSS CKOpPOCTh, CHIIA
YIIPYTOCTH, CHJIAa TSDKECTH, BEC Teja, CHJIa TPEHHs, AaBJIeHHE TBEPIOrO Tela, JaBIeHUe CToiI0a
KHJIKOCTH, BBITAJIKMBAIONIAs CHJIA, MEXaHWUYecKash paboTa, MOIIHOCTh, IJIEYO CHIIBI, MOMEHT
CHIIBI, KOI((UIMEHT IOJIE3HOTO JACUCTBUS MEXaHHU3MOB, KHHETHYECKas M MOTEHUMAIbHas
DHEPTHs), IPH ONMHMCAHUH MPABUIHHO TPAKTOBATh (PH3MUECKUIN CMBICT MCIIOIB3YEMbIX BEIWYHH,
uX OOO3HAYeHHS M EAMHUIBI (U3UYECKUX BEIUYMH, HAXOJUTH (OPMYIbI, CBSA3bIBAIOIINE



JTaHHY!0 (DU3MYECKYI0 BEIMYMHY C JAPYTUMHU BEIMYMHAMH, CTPOUTh TpaduKU HU3YYEHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3NUYECKUE SIBICHUS M MPOIECCHI, UCIIONIB3Ys MpaBHiia
CJIOKEHUs CUI (BAOJb OJHOM MpsMOiA), 3akoH ['yka, 3akoH [lackas, 3akoH Apxumena, mpaBuiIo
paBHOBecHs pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKON
SHEPruu, IMpU OSTOM JaBaThb CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA U 3alUCBIBATh €ro
MaTEMaTUYECKOE BBIPAKEHUE;

CTPOUTH MPOCTbie (U3UYECKUE MOJIEIH PEeaTbHBIX OOBEKTOB, MPOLIECCOB M SIBJICHMIA,
BBIIETATh IIPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIEHHBIE CBOICTBA OOBEKTOB, IPOLIECCOB,
SBJICHUH, TPUMEHATh (PU3NYECKUE MOJIETH AJisi 00bACHEHUS (PU3NUECKHX MTPOLIECCOB U PEIlIeHUs
y4eOHBIX 3a7a4;

OO0BSACHATH (U3UYECKUE SBICHUS, MPOIIECCHl U CBOWCTBA TN, B TOM YHCIIE B KOHTEKCTE
CUTyalluil NPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa, U pellaTb KayeCTBEHHBIE 3a/aud, B TOM
yuclie TpeOyolire YUCIEHHOTO OIEHUBAHUS XapaKTEPHbIX 3HAUCHUN (PU3NYECKUX BETUYHH, IPU
3TOM BBIOMPATh aJIEKBAaTHYIO (U3UUYECKYIO0 MOJIENb, BBISBIISITh IPUUYMHHO-CIIEICTBEHHBIE CBSI3U U
BBICTPAMBaTh JIOTMUECKYIO LIETIOYKY pacCyXJEHUH C ONOpoll Ha H3y4YEHHbIE CBOICTBA
bu3nUecKuX SBICHUH, PU3NIECKNE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemate pacu€THble 3afaud (B 2—3 AEWCTBUA) MO M3Y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aJeKBaTHYIO (PU3MYECKYI0O MOJEIb, C HCIOJIb30BAHUEM 3aKOHOB U (opmydl,
CBSI3BIBAIOIINX (PU3NYECKUE BEIMYMHBI, 3aMIUCHIBATh KPATKOE YCIOBHUE U Pa3BEPHYTOE pELICHUE
3aJa4d, BBIABISATH HEIOCTAIOMIME WM HM30BITOUHBIC IaHHBIE, 0OOCHOBBIBATH BBIOOP METO/a
pelieHuss  3aJadyd, HCIOJIb30BaThb CIPABOYHBIE JAHHBIE, MPOBOAUTH MaTeMaTHYECKUE
peoOpa3oBaHns U pacuéThl, OLEHUBATh PEATMCTUYHOCTD MOJIYYEHHOIO 3HaueHusl (pusmueckoin
BEJIMYMHBI M OMpPENEesTh Pa3MEpHOCTh (PU3MUECKON BEIMYMHBI, MOJYYEHHON MpU pElIeHUU
3a/1a4i;

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PELIUTh MPHU MOMOIIU (PU3NIECKHX METOOB,
U MpeasiaraTb OpUEHTHUPOBOUHBIM CIIOCOO pEllIeHUs, B ONMMCAHUU HCCIIEIOBAHUS PACIIO3HABATH
poBepseMOe MPEANONIoKEHUE (TUIIOTE3Y), HHTEPIPETUPOBATH NOJIYYEHHBINH pPe3yJIbTaT;

MIPOBOAMTD OIBITHI IO HAOJIIOIEHNIO (PU3NUECKUX SBJIEHUN WK (PU3NUECKUX CBOICTB Tel
(muddy3us, TEmIoBOe pacUIMpEeHHe Ta30B, SBICHHE HHEPLMM, H3MEHEHHE CKOPOCTH HpHU
B3aMMOJICHCTBUM TeJ, Ieperaya AaBJICHHS JKUJIKOCTBIO M Ta30M, IMpOsBIEHUE JEHCTBUS
aTMOC(EpHOTO JaBJIeHUs, JIeHCTBUE MPOCTHIX MEXaHU3MOB): (OPMYIHUPOBATH IMPEINOJIOKEHHUE
(runote3y) 0 BO3MOXKHBIX pe3ysibTaTaX HaOJI0/IEHUH, CAMOCTOATEIBHO cOOUpaTh YCTAaHOBKY U3
U30BITOYHOTO Habopa 060pyAOBaHUS U (HOPMYIHUPOBATH BHIBOJIBI;

MIPOBOAUTH MpPSIMBIE W KOCBEHHbIE H3MEpPEHMs] (PU3NYECKUX BEIMYMH (PacCTOSHHUE,
IPOMEXYTOK BPEMEHH, Macca Teja, 00bEM Tena, cuja, TeMIepaTypa, MIIOTHOCTh JKUAKOCTH U
TBEPAOrO TeNa, CUiIa TPEHUS CKOJIbKEHUS, JaBJIEHHE BO3[yXa, BBITAJKMBAIOIIAs CuUia,
JIeMCTBYIOIAs Ha MOTPYKEHHOE B )KUJKOCTD TEJO, KOA((UIIMEHT MOJE3HOr0 JeHCTBUS MPOCTHIX
MEXaHU3MOB) C HCIIOJIh30BAHUEM AHAJIOTOBBIX M HHU(POBBIX MpUOOPOB, 0OOCHOBHIBATH BBHIOOP
MeTOo/a M3MepeHus, (PUKCHpOBaTh MOKa3aHUs NPUOOPOB, HAXOAUTH 3HAYCHHE H3MEpsSEMOU
BEJIMYMHBI C TIOMOIIBIO YCPEIHEHUS PE3YNIbTaTOB CEPUU M3MEPEHUI U OLIEHUBAThH MOTPEIIHOCTh
U3MEPEHU;

MIPOBOJUTH HECIOXHBIE IKCIIEPUMEHTAIbHbIE HCCIEA0BAHUS 3aBUCUMOCTEN (PU3NUECKIX
BEJIMYMH (3aBUCHUMOCTH IMYTH PABHOMEPHO JBIDKYILIETOCsS Tella OT BPEMEHH [BIDKEHUS Tea,
CHWJIBI TpPEHUS CKOJBXEHMs OT CHJIbl HOPMaJbHOTO JIaBleHUsS, KadecTBa 0O0pabOTKU
MOBEPXHOCTEN TE€JI M HE3aBHUCHUMOCTH CWJIBI TPEHHS OT IUIOIIAAN CONPUKOCHOBEHHUS TEJ, CHUIIbI
YIOPYTOCTH OT YAJIMHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa M OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TeJO, YCIOBUN IUIaBaHUS Tell, YCIOBUW paBHOBECHs pblyara U OJIOKOB):
COBMECTHO C yuMTeneM (popMynupoBaTh 3ajlauy M THUIOTE3y HCCIIEAOBAaHUS, CAMOCTOSITEIbHO
IUTAHUPOBATh HCCJEIOBAaHUE, CaMOCTOSITENbHO COOMpPATh HSKCIEPUMEHTAIbHYI0 YCTAaHOBKY C
WCIIOJIb30BaHNEM MHCTPYKIUH, MPEACTABIAThH MOTYYCHHBIE 3aBUCUMOCTU (DU3MUECKUX BEIMYUH



B BujAe TabmuI M TpauKoOB, OLEHUBATH IOTPEUIHOCTH, JeNaTh BBIBOJBI IO pe3yjibTaTaM
UCCIIEI0BaHMS;

coOmogaTh TNpaBWiia TEXHUKHA Oe30MacHOro Tpyna mnpu pabore ¢ mabopaTOpPHBIM
00opyI0BaHNEM;

yKa3plBaTh MPHUHLIMIBI JCHCTBHS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JUHAMOMETP, COOOLIAIOIIMECS COCYIbl, OapoMeTp, pbluar, MOJBUXKHBIN H
HETIOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTH;

XapaKTepu30BaTh MPUHLUIBI IEHCTBUSA M3YYEHHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
U TEXHOJIOTUYECKUX MPOIIECCOB C OMOPOH Ha MX OmucaHus (B TOM YHUCIE: TMOAIIUITHUKH,
YCTPOMCTBO BOAOIPOBOJIA, THAPABIMUYECKHUM Ipecc, cu(OH, MAaHOMETp, BBICOTOMED, IOPIIHEBOH
HACOC, apeoMeTp), HCIIONB3ys 3HAHUS O CBOMCTBaX (U3MYECKUX SIBJICHHM M HEOOXOIMMbBIC
(bu3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

UCIIOJB30BATh CXEMBl U CXEMATUYHbIE PUCYHKH H3YyYEHHBIX TEXHHUYECKUX YCTPOWCTB,
U3MEPUTENIBHBIX MPUOOPOB M TEXHOJOIMYECKMX IIPOLIECCOB MPHU pPEUIeHHH Yy4yeOHO-
NPaKTUYECKHX 33/1a4;

IPUBOAUTH IpUMEpbl (HaXOOUTh MH(OpMAIMIO O MpUMepax) HPAKTUYECKOIO
UCTIOJIB30BaHUsT (PM3NYECKUX 3HAHWN B TIOBCEJIHEBHOW JKU3HM IS oOecriedeHns 0€301macHOCTH
npu oOpalieHuu ¢ npubopaMM U TEXHHUUECKUMM YCTPOMCTBAMHM, COXPAHEHHs 310pPOBbS U
COOITIOJICHHSI HOPM 3KOJIOTUYECKOTO TIOBECHHUS B OKPYIKAIOIIEH cpeie;

OCYLIECTBIATH OTOOp MCTOYHUKOB HMHGpoOpManuu (U3NYECKOIO COAEp)KaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHPYsI TOUCKOBBIN 3apOC, HA OCHOBE MMEIOLINXCS 3HAHUH
U NyTéM CpaBHEHMs pa3IMYHBIX MCTOYHHMKOB BBLACIATh HH(OpManuio, KoTopas sBIsSEeTCS
IIPOTUBOPEYMBOM UM MOXKET OBITH HEJOCTOBEPHOIA;

UCIOJb30BaTh MPH BBINOJHEHUHM Y4YEOHBIX 3aJaHUH HAayYHO-IOMYJIAPHYIO JINTEpaTypy
(GU3NUECKOTO COJNEpKAHMs, CIPABOYHBIE MaTepHallbl, pecypchl ceTu VIHTepHeT, BIAJETh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHMs HH(GOpPMAIMM U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/laBaTb COOCTBEHHBbIE KpaTKHE MHCbMEHHBIE U YCTHBIE COOOILIEHMS Ha OCHOBe 2—3
UCTOYHHUKOB MH(POPMAIIUN (PU3UIECKOTO COIEP)KAHHsI, B TOM YHCIE ITyOJIHMYHO JeNaTh KpaTKue
coOOlIeHNUs O pe3yibTaTax IPOEKTOB WJINM YYeOHBIX HCCIEOBaHUM, NMPH ATOM TIPaMOTHO
UCTIOJIF30BaTh W3YUEHHBIN MOHATUHHBIN ammapar Kypca (U3WKH, CONPOBOXKIATh BBICTYIUICHUE
MIpE3EHTALUEN;

NP BBITIOJTHEHUU y4eOHBIX MPOEKTOB M HCCIEIOBAaHUI paclpenemsTh OOsM3aHHOCTH B
Ipynne B COOTBETCTBUM C IIOCTABJICHHBIMH 3aJadyaMH, CJIECAUTH 32 BBIIOJHEHHEM IIJIaHa
NIeCTBUH, aJeKBATHO OICHMBATh COOCTBEHHBIH BKJIAJ B NEATEIBHOCTH T'PYIIBI, BEICTPAUBATH
KOMMYHHKaTHBHOE B3aMMO/ICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHUX.

K koHiy oOyueHust ¢ 8 knacce mpeaMeTHbIE pe3yibTaThl Ha YIIIyOJEHHOM YpPOBHE
JOJIKHBI OTPakaTh C(HOPMUPOBAHHOCTh y 00YHAIOIIUXCS YMEHUM:

UCIOJIb30BaTh MOHATHS (Macca M pa3Mepbl MOJEKYJ, TEeIJIOBOE JBUKEHHE aTOMOB M
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAIIINYECKHE U aMOP(HbBIE TeJa, HAChIIICHHBIN
U HEHACHILIEHHBIH TMap, CrIocoObl HW3MEHEHHWs BHYTPEHHEH SHEepruu, 3JIeMeHTapHbII
AIIEKTPUYECKUH 3aps]l, TPOBOAHUKH, MOJIYIIPOBOIHUKH, TUIIEKTPUKH, UCTOYHUKHU ITOCTOSHHOTO
TOKa, JIEKTPHUUECKOE U MAarHUTHOE TOJIsI, ONTUYECKas CUCTEMa) U CUMBOJIMYECKUHN S3bIK (PU3UKU
IIPU pEIIeHNN YYeOHBIX U MPAKTHUECKUX 3ajay;

YBEPEHHO pa3inyaTh SBJICHUS (TEIJIOBOE pacUIMpeHHe (C)KaTHe), TeIUIOBOE PaBHOBECHE,
MOBEPXHOCTHOE HATSHKEHHE, CMAauyuMBaHUE, KalWUISIPHbIE SBJIEHUS, UCIIapeHHe, KOHJEHCaIus,
IUIaBJICHWE, KPUCTAJUIM3ALUs, KHUIIEHHe, CIOCOObl Teruionepenaud  (TeIUIONpPOBOAHOCTD,
KOHBEKIIMSI, W3JIyu€HHUE), TEIJIOBble IOTEPH, SJEKTPHU3aLUs TeJ, B3aUMOJEHCTBUE 3apsoB,
JENCTBUS DJIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MarHUTOB, JEWCTBHE
MarHUTHOTO MOJIsl Ha MMPOBOJAHHUK C TOKOM) 10 ONMUCAaHUIO0 UX XapaKTePHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;



pacro3HaBaTh NPOSBICHUE W3YUYEHHBIX (PM3NYECKUX SBICHHN B OKpY)Karollem Mupe (B
TOM 4YHclie (QU3MYecKue SIBICHUS B MPHUPOJE: MOBEPXHOCTHbIE M KalWUIAPHBIC SIBICHUS B
IpUpOJIe, KPUCTAIUIBI B IpUpoae, uznydenue CoiHua, 3aMep3aHue BOJOEMOB, MOPCKUE OpuU3HbI,
o0Opa3oBaHHe pOChl, TyMaHa, HHesl, CHETa, dJIEKTPHUUECKUE ABJICHUS B aTMOc(epe, JIEKTPUIECTBO
KUBBIX OPraHU3MOB, MAarHWTHOE MoJie 3eMiH, Apeiid MOJIOCOB, POJIb MArHUTHOTO TIOJS JUISA
JKU3HU Ha 3emJie, MOJSIPHOE CUSHUE), IPU TOM MEPEBOJUTH MIPAKTHUECKYIO 337a4y B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (TPU3HAKM) (PU3HUECKUX SBICHUM;

OINKCHIBATh M3yYEHHBIE CBOMCTBA TeN W (U3UYECKUE SIBICHUS, UCTHOIB3YS (QU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPTHsl, KOJMYECTBO TEIUIOTHI, paboTa rasa, yJaelbHas
TEIUIOEMKOCTh BEIIECTBA, yledbHas TEIUIOTa IJIaBJICHUS, yAeIbHas TEIUIoTa MapooOpa3oBaHMUs,
yJlleNbHas TEIJIOoTa CrOPaHus TOIUIMBA, KOA(M(QUIMEHT MOJIE3HOTO IEHCTBUS TEIJIOBOM MAIIWHBL,
OTHOCHUTEIIbHAs BIAXHOCTh BO3/yXa, OJCKTPUUECKUN 3apsl, CHJIAa TOKa, DJIEKTPHUECKOe
HaIpsDKEHUE, CONpoTHUBIEeHUE MpoBoaHuka, J/IC B 1enu NmOCTOSHHOTO TOKa, 3JEKTPUUECKOe
yIEIbHOE COMPOTHUBIIEHUWE BEIIECTBA, pabOTa M MOMIIHOCTh DSJIEKTPHUUYECKOro TOKa), MpHU
ONHCAaHWM TPABWIBHO TPAKTOBaTh (PU3UYECKUN CMBICH HCIOIB3YEMbBIX BEIHYUH, WX
0003HaYeHHs] U eIUHUIBI (PU3MUECKUX BENUYHMH, HAXOAUTh (OPMYIIBI, CBA3BIBAIOIIUE TAHHYIO
(GU3NUECKyI0 BEIMYMHY C IPYTMMHU BEIMYMHAMH, CTPOHUTH rpad)uKy M3YUYEHHBIX 3aBHCHUMOCTEH
bu3NYECKUX BENNYHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3WYECKUE SIBJIECHUS U MPOLECCHI, HCIOJIb3Ys
OCHOBHBIE TOJIOXKEHUS MOJIEKYJISIPHO-KUHETHUYECKONH TEOpUM CTPOCHHS BEIIECTBA, YpaBHEHUE
TEIUIOBOr0 OajaHca, 3aKOH COXPaHEHHUs JJIEKTPUYECKOro 3apsiaa, 3akoH KynoHa, mpuHLHMI
CYTIEPIO3UIINH JIEKTPUUECKUX MOJIei, 3akoH OMa A yyacTka 1enu, npasuia Kupxroda, 3akoH
Oma i nonHoW nenu, 3akoH JDkoyns-JIeHIa, 3aKOH COXpaHEHUS SHEPIUU, IpPU ITOM
pa3ianyaTh CIOBECHYIO (OPMYTUPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

CTPOUTH TPOCThIE (PU3MYECKHE MOJIENH PEaTbHBIX OOBEKTOB, MPOIECCOB W SIBJICHHHU,
BBIICTISITH NPU STOM CYUICCTBEHHBbIE M BTOPOCTEIICHHBIE CBOICTBA OOBEKTOB, IPOIIECCOB,
SIBIICHUWA, TPUMEHSATH (PU3UUECKUE MOJENHU Il OOBSICHEHUsT (PU3NYECKHUX MPOIIECCOB M PEIICHHS
yueOHBIX 3a7a4;

OOBACHATH (PU3HUECKUE SBJICHUS, IPOLIECCHI U CBOWCTBA TEJN, B TOM YHUCIIE U B KOHTEKCTE
CUTyallull NPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa, W pellaTb KayeCTBEHHbBIE 3aladd, B TOM
yyclie TpeOyolre YUCIAEHHOT0 OLEHUBAHUS XapaKTEPHbIX 3HAYCHUH (PU3NYECKUX BETUYHH, IIPU
ATOM BBIOMPATh a/IeKBATHYIO (PU3HUECKYIO MOJEIb, BBISBIATh IPUUNHHO-CIIECTBEHHBIE CBA3U U
BBICTpAauUBaTh JIOTUYECKYIO IIEMIOYKY pAcCYyXJIEHHH C ONOpoll Ha W3y4YeHHbIE CBOMCTBa
(bu3nuecKkux sBICHUH, GU3NUECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pemiaTh pacy€THhIe 3aJaud (C Omopod Ha 2—3 ypaBHEHHMs) MO H3y4aeMbIM
TeMaM Kypca (U3UKH, BBIOUpast aleKBaTHYIO (PU3NYECKYIO0 MOJIENb, C UCIIOJIb30BAaHHUEM 3aKOHOB
1 (GopMyIl, CBA3BIBAIOIINX (PU3NYECKUE BEIIMUMHBI, 3aMIUCHIBATH KPATKOE YCIOBHE U Pa3BEPHYTOE
pelleHre 3a/laud, BBISBIIATH HEIOCTAIOLIME WM M30BITOYHBIE JaHHbIE, OOOCHOBHIBATH BBIOOD
METOJla peIIeHMs 3a/layd, HCII0JIb30BaTh CIPAaBOYHbIE JIaHHBIE, NPUMEHATH METOJbl aHaIHu3a
pasMepHOCTEH, HCMONb30BaTh rpaduyeckue METOJbl  peIIeHUs  3aj1ad, I[POBOAMUTH
MaTeMaThuyeckue MpeoOpa3oBaHUsl U PACUYETHI, OLEHUBATh PEATUCTUYHOCTH MOJIYYEHHOIO
3HaYeHHUs (U3NUYECKOW BEIMYMHBI U OIpPENeNATh Pa3MEPHOCTh (U3UUECKON BETUYMHBL,
MOJIyYE€HHOM MPU pelIeHUH 3a/1auH;

pacro3HaBaTh IpoOIeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOILIH (PU3NIECKUX METOIOB,
U TpeasiaraTb OPUEHTHUPOBOUHBIM CIOCOO pellIeHus, B ONMHMCAHWU HCCIEA0BaHMS PAclO3HABAThH
pOBEPsEMOE TPEANONI0KEHUE (TUIIOTE3Y), HHTEPIPETUPOBATH OJTYUEHHBINH pPe3yJIbTaT;

MIPOBOAUTD OIBITHI IO HAOIIOIEHNIO (PU3NUECKUX SBJIEHUN WK (PU3NUECKUX CBOICTB Tel
(KanmuJUIIpHBIE SIBJICHUS, 3aBUCUMOCTH JaBJIEHUs BO3AyXa OT €ro o0béMa M TeMIepaTyphl,
CKOPOCTH TIpollecca OCThIBaHHMS (HarpeBaHusl) NpU H3JIYYEHHH OT I[BE€Ta U3Iy4aroulei
(morjomaoIei) MOBEpXHOCTH, CKOPOCTh HCHApEHUs BOJBI OT TEMIIEPATyphbl KHUJIKOCTH M
wionaad €€ MOBEPXHOCTH, SJIEKTpU3alMs Tell U B3aUMOJEUCTBUE 3JIEKTPUUYECKUX 3apsi/iOB,
B3aMMOJICHCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJM3alllsl MAarHUTHBIX TI0JIEH IOCTOSHHBIX



MarHuTOB, JIEHCTBUS MAarHUTHOTO TOJS HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOWCTBA  DJICKTPOABHTATENS  IOCTOSHHOTO  TOKa):  (OPMYJIMPOBaTH  MIpPOBEpsSEMOE
Opeanonokenue (TUMOTe3y) O BO3MOXKHBIX pe3yjbTaraXx HaONIOJEHUH, CaMOCTOSTENBLHO
coOMpaTh YCTAaHOBKY M3 HW30BITOYHOIO HaOoOpa OOOpYIOBaHUS, ONMCHIBATH XOJI ONbBITA M
(GhopMyITUPOBATh BBIBOJIBI;

MPOBOJIUTH MPSIMbIE M KOCBCHHBIC W3MEPEHUs (U3UYECKUX BEIHYMH (TeMIIeparypa,
OTHOCHUTENIbHAS BJIAXHOCTh BO3/yXa, CHJA TOKAa, HaNpsOKEHHE, YIelbHas TelI0EMKOCTh
BEIIIECTBA, COINPOTHBIICHUE IPOBOJHUKA, padOoTa M MOIIHOCTh JIIEKTPHYECKOTO TOKa) C
UCTIOJIb30BAHUEM AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, OOOCHOBHIBATH BHIOOp MeETOMA
u3MepeHusi, PUKCUpPOBaTh MOKa3aHUs MPHOOPOB, HAXOIUTHh 3HAYCHUE M3MEPSEMON BEITUYHUHBI C
MOMOIIBIO YCPETHEHHS PE3YIbTaTOB CEPUU U3MEPEHUI U OLIEHUBATh MOTPEIIHOCTh W3MEPEHUH;

MPOBOJIUTH DKCIIEPUMCHTAIBHBIC HCCIICOBAHUS 3aBHCUMOCTEH (DU3MYECKUX BEITHMYUH
(3aBHCHMOCTH JaBJICHHSI BO3JlyXa OT €ro 00b&Ma M HarpeBaHUs WU OXJIAXKICHHS, UCCIICI0BaHUE
SBIICHUS TEIUIOOOMEHAa TMPU CMEIIUBAaHUHM XOJIOMHOW W TOpsSYed BOJBI, 3aBHCHMOCTb
COIIPOTHBIJICHUS] TPOBOJAHHWKA OT €r0 JUIMHBI, IJIOMIAJH TONEPEYHOTO0 CEYCHUS U YAETHHOTO
COIIPOTHBJICHUSI BELIECTBAa MPOBOJHHMKA, CHIIBI TOKA, MPOTEKAIOIIEr0 4Yepe3 MPOBOIHHK, OT
HAINpsDKCHUST Ha IPOBOIHUKE, MCCIIEIOBAHNE TIOCIEOBATEIHFHOTO M MAPAUICIIBHOTO COeTMHEHHN
IPOBOJTHUKOB): COBMECTHO C yuduTeleM (POpMyJIMpOBaTh 3alayy M THIIOTE3Y HCCIICIOBAHMUS,
CaMOCTOSITENIFHO TUTAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTENIFHO COOMPATh IKCIIEPUMEHTAIBHYIO
YCTAaHOBKY C HCIOJb30BAHUEM HHCTPYKIMH, TPEJACTABIATh TOJIYYCHHbIE 3aBUCHMOCTH
(GU3MUeCKUX BETUYMH B BUIE TaOIHII U TpaUKOB, OIICHUBATH MOTPEIIHOCTH, JIEJIaTh BBIBOKI 110
pe3ysbTaTaM HCCIICIOBAHUS;

COOJTFOIATh MpaBMIIa OE30MACHOTO TPy/ia IpH paboTe ¢ 1abopaTOpHBIM 000PYIOBAHKEM;

XapaKTepU30BaTh MPUHIIUIBI IEHCTBUS U3YYCHHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
U TEXHOJOTHMYECKHX MPOIIECCOB C OMOPOH Ha WX ONMUCAHMA (B TOM YHCIIE: CUCTEMa OTOIUICHHS
JIOMOB, THUTPOMETp, IapoBas TypOWHA, aMIEPMETP, BOJBTMETP, CYETUYHK DICKTPHUCCKOU
DHEPTUH, DJIEKTPOOCBETHTENbHbIC NPHOOPHI, HArpeBaTENbHbBIE 3JIEKTPONPHOOPHI (IIPUMEpHI),
MPEeIOXpaHUTENN U UX MPUMEHEHHE B OBITY M TEXHUKE, MPUMEHEHHE MOCTOSHHBIX MarHuUTOB,
AIIEKTPOMArHUTOB, 3JIEKTPOJBUTATENb TIOCTOSHHOTO TOKAa), WCIONB3YyS 3HAHHUA O CBOWCTBAax
bu3nUecKkux sSBICHUN, HEOOXOUMBbIE (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M HW3MEPHUTENBHBIE MPHOOPHI TIO
cXeMaM M CXEMaTHYHbIM pPHCYHKaM (KHUAKOCTHBIH TEpPMOMETpP, TEPMOC, IICUXPOMETD,
TUTPOMETp, IBUTATENb BHYTPEHHETO CTOpPAHHs, DJIEKTPOCKOI, PEOCTAT), COCTABISTH CXEMBI
ANIEKTPUUYECKUX IeMed ¢ TOCIeJOBaTeIbHBIM U TMapajuleJbHBIM COEIUHEHHEM 3JEMEHTOB,
pa3nuyasi yCIIOBHBIE O00O3HAYEHHUsSI DJIEMEHTOB JJICKTPUYECKUX IIETEH, MCIIONB30BaTh CXEMBI H
CXEMaTHYHbIe PUCYHKH M3YYEHHBIX TEXHHYECKUX YCTPOMCTB, HU3MEPUTENIBHBIX MPUOOPOB U
TEXHOJIOTUIECKUX MPOIECCOB MPH PEIICHUH YUeOHO-TIPAKTHIECKUX 33]1ad;

NPUBOANTh TpPHUMEPHl (HAXOMUTh HMH(OpMAIMIO O TMpUMepax) MPAKTUYECKOTO
UCTIONIb30BaHUsl (PM3NYECKUX 3HAHWN B TIOBCEJHEBHOW JKU3HM /IS oOecTiedeHns 0€301acHOCTH
npu oOpalieHuu ¢ MpudopaMM W TEXHHUUECKUMH YCTPOHMCTBAMH, COXpPAHEHHs 30pPOBbS U
COOITIOJIEHHSI HOPM KOJIOTHYECKOTO TIOBEACHHUS B OKPYIKAIOIIEH cpere;

OCYLIECTBIATh TMOUCK HHpopMauuu (U3MYEeCKoro coaepkanuss B MHTepHere,
CaMOCTOSITENTLHO (POPMYITHPYSI IIOMCKOBBII 3apoc, Ha OCHOBE UMEIOIINXCSI 3HAHUI W CPaBHEHUS
JIOTIOJTHUTEIHBIX MCTOYHUKOB BBLACTATh MH(POPMALIMIO, KOTOpas SIBISETCS MPOTHBOPEYUBOM
WJTH MOKET OBITh HEIOCTOBEPHOI;

WCIIOJIb30BATh MPH BBHIMOJHEHUH YYCOHBIX 3aJaHUN HAYYHO-TIOMYJIAPHYIO JIUTEPATYpy
(GU3NUECKOTO COJNIEpXKAHMS, CIPABOYHBIE MaTepHallbl, pecypchl ceTu VIHTepHeT, BIaJeTh
npuéMamMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHHs HHGOpMAIMM U3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHBIE IHMCHbMEHHBIE M KpaTKHE YCTHbIE COOOLIEHHs, 0000mas
UHPOPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB (PH3UUECKOTO COMIEP’KAHUs, B TOM UYUCIE MyOINIHO
NpPEICTaBIATh PE3YyIbTaThl MPOEKTHOM WM HCCIEN0OBATEIbCKONW JEATENBHOCTH, IMPH STOM



IPaMOTHO HCIOJb30BAaTh HM3yUYCHHBIM MOHATUHHBINA ammapar Kypca (U3HMKH, CONpPOBOXKIATH
BBICTYIUICHHE IIPE3CHTALIMCH;

IpU BBINOJIHEHUH YYEOHBIX TPOEKTOB M HCCICNOBAaHUN (DU3UYECKHX MPOIECCOB
pacrpenesaTs 0043aHHOCTU B TPYIIE B COOTBETCTBUU C IOCTABICHHBIMM 33Ja4aMH, CIEIUTh 3a
BBIIIOJTHEHUEM IUIaHA JEHCTBUH M KOPPEKTHPOBATh €ro, aJeKBAaTHO OLIEHHWBATh COOCTBEHHBIN
BKJIaJ] B ACATEIBHOCTb I'DYIIBI, BHICTPAUBAaTh KOMMYHHMKAaTMBHOE B3aUMOJEHCTBUE, MPOSBIISL
TOTOBHOCTb pa3peniath KOH(PIUKTHI.

K koHnmy oOyueHus ¢ 9 Knacce npeaMeTHbIE pe3yiabTaThl Ha YINIyOJIEHHOM YpOBHE
JIOJDKHBI OTpaXkaTh c(POPMUPOBAHHOCTh Y 00YYAIOLINXCS YMEHHM:

HCII0JIb30BaTh MOHATHUS (CUCTEMa OTCUETA, OTHOCUTEILHOCTh MEXAHUYECKOTO JIBU)KEHUS,
HEBECOMOCTb W MEperpy3Kd, LEHTP TSDKECTH, MEXaHWYECKHE BOJIHBI, 3BYK, MH(pa3Byk u
yIbTPa3BYK, JEKTPOMarHUTHbIE BOJIHBI, PEHTIT€HOBCKOE U3IyYEHHE, IIKAJIA AIEKTPOMArHUTHBIX
BOJIH, HCTOYHUKU CBeTa, OJIM30PYKOCTb M JaJIbHO30PKOCTb, CIEKTPbl HCIYCKaHUS U
NOTJIOIIEHUs, aibda-, 0era- W ramMma-u3IydeHHs, HW30TONbI, SACpPHAT W TEPMOsIEpHas
SHEpPreTuKa) U CUMBOJIMUYECKHUH A3bIK (PU3UKU IPHU PEIICHUHU YU€OHbIX U MPAKTUUYECKUX 3a]a4;

YBEPEHHO pa3iuyaTh sBJIEHUS (PaBHOMEPHOE U HEPaBHOMEPHOE IPSMOJIMHEHHOE
JIBIDKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIIMHEHHOE IBUKEHHE, CBOOOAHOE MaJeHHUE Tell, ABUKEHHE
[0 OKPY)KHOCTH, B3aUMOJEWCTBUE TE€J, PABHOBECHE MATEPUAIbHON TOYKH, PpPEAKTHUBHOE
JIBIDKEHUE, HEBECOMOCTb, KoyiebaTelbHOE JABWKEHHE (TapMOHMYECKHE, 3aTyXalollue,
BBIHYX/ICHHbIE KOJI€OaHMs), pE30HAHC, BOJHOBOE ABM)KEHUE (PAaclpOCTpaHEHHE M OTPaKEHUE
3ByKa, MHTepdepeHurs u Audpaxius BOJIH), NPIMOIMHEHHOE PaclpOCTpaHEHHUE, OTPaXKEHHUE U
IPEJIOMJIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3JIo’KeHHUE OEI0oro CBETa B CIIEKTP
U CIOXEHHE CIIEKTPAJIbHBIX LIBETOB, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HUKHOBEHUE
JMHENYaToro CreKTpa W3JIy4eHMs]) IO ONHMCAHMIO MX XapaKTEpPHbIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh NPOSBICHUE M3YYEHHBIX (U3NYECKUX SBICHUN B OKpYKarolem mupe (B
TOM 4Hcie (pU3HUECcKue sIBIECHUS B IPUPO/IE: IPUIMBHI U OTIUBBI, ABMKeHHE Tu1aHeT CoHeuHOU
CUCTEMBI, PEAKTHUBHOE JIBUJKEHUE KHUBBIX OPraHM3MOB, BOCIPHUSATHE 3BYKOB >KHBOTHBIMH,
36MJIETPSICEHUE, CEHCMHUYECKHE BOJIHBI, IIyHAaMH, 15XO, LBETa TeEJ, ONTHYECKHE SBJICHUS B
npupojie, OHOJIOTMYECKOe JEHCTBUE BHIUMOIO, YIBTPAa(UOIETOBOIO U PEHTTEHOBCKOIO
U3IY4YEeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE JYy4M, paJAHOaKTHBHOE
U3ITy4YeHUE TPUPOJHBIX MHUHEPAJIOB JIEWCTBUE PpAJUOAKTHBHBIX H3JIyUEHUH Ha OpraHu3M
4eJI0BEKa), IPU 3TOM MEePEBOJUTh NPAKTUUECKYIO 3a/lauy B Y4eOHYIO, BBIACIATH CYIIECTBEHHbIE
CBOICcTBa (MpU3HAKK) PU3NYECKUX SBIICHUI;

OIMCHIBATh M3YYECHHBIE CBOWCTBA TeN M (PU3MUECKUE SBICHMS, HCIONB3Ys (pusnueckue
BEJIMYMHBI (CpEAHsIsl U MTHOBEHHAs CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
NEpPEMELICHNE TIPU PAaBHOYCKOPEHHOM MPSAMOJWHENHOM JIBUKEHUM, YIJIOBash CKOPOCTD,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TPEHUs, CUJIa YIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE
CBOOOJTHOTO MaJICHHs, BEC Tela, HEHTP TSKECTH TBEPIOTO Tella, UMITYJIbC Tella, UMITYJIbC CHUJIB,
MOMEHT CHJIbI, MEXaHn4ecKas padoTa M MOIHOCTb, OTEHIIMAIbHAS SHEPIUs Tela, MOJHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHINAIbHAS SHEPIUs CKAaTOW NPYKUHBI, KHHETUYECKasl YHEPTHs,
MOJIHAs MEXaHW4YecKas SHEprusi, MepuoJl U 4YacToTa KojeOaHWU, MepHoj] MaTeMaTUYeCKOTro U
NPYXKUHHOIO MAasTHUKOB, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa,
MoKa3areilb MPEJOMJICHUSI Cpelibl), P ONMUCAHUM MPAaBUIBLHO TPAaKTOBAaTh (PU3UYECKHUI CMBICIT
UCTOJIb3YEMBbIX BEJIMYMH, HUX O0003HAUEHUS M E€AMHUIBI (U3NYECKUX BEJIMYUH, HAXOAUTh
(bopMyIibl, CBS3BIBAIONINE JAHHYIO (U3UYECKYIO BEIMUYMHY C JIPYTUMHU BEIHMYHMHAMHU, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYNH;

XapaKTepu30BaTh CBOICTBa Tell, (PU3MUECKUE SIBIIEHUS U TPOILECCHI, HCIOIb3YsI 3aKOH
COXPaHEHHMsI SHEPIuH, 3aKOH BCEMHPHOIO TATOTEHMSI, MPUHLMII CYNEPHO3ULUU CHJI, IPUHIUI
oTHOcUTeNnbHOCTH ['anmmiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS HMITYJIbCA, TEOPEMY O
KMHETUYECKOW PHEpPruM, 3akoH ['yka, 3akoH BepHyinm, 3aKOHBI OTpa)X€HUS U MPEIOMIICHUS



cBeTa, (popMyIlly TOHKOH JHMH3BI, IUIAHETAPHYIO MOJENb aTOMa, HYKJIOHHYIO MOJIEIb aTOMHOTO
A1pa, 3aKOHbI COXPAHEHHUs 3apsiIOBOTO U MacCOBOTO YKCEN MPH SAEPHBIX PEAKLMAX, IPH ITOM
pas3InyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U €r0 MAaTEMaTHYECKOE BBIPAKCHNUE;

CTPOUTH (PU3NYECKUE MOJEIH PEaIbHBIX 0OBEKTOB, IIPOLIECCOB U ABJICHUMN, BBIACIATH IIPH
ATOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA OOBEKTOB, MPOIIECCOB, SBJICHUN, IPUMEHSTh
bu3nueckne MoAeIH Uil O0bSICHEHNS GU3NUECKUX ITPOLECCOB U PELICHUs yUEOHBIX 3aay;

OOBSICHATH (PU3NYECKUE SBJICHUS, MPOLIECCH M CBOWCTBA TEJ, B TOM YHCIE B KOHTEKCTE
CUTyallUH NPaKTHUKO-OPUEHTUPOBAHHOI'O XapaKTepa, M pellaTh KaueCTBEHHbIE 3a/aud, B TOM
qucie TpeOyIoe YHUCICHHOTO OICHUBAHUS XapaKTePHbBIX 3HAYCHUH (PU3HMUECKUX BEIUYHNH, IPU
3TOM BbIOMPATh a€KBATHYIO (PM3UYECKYIO MOJIEIIb, BBIABIATh IPUUNHHO-CIIEICTBEHHBIE CBS3H U
BBICTPAaUBaTh JIOTMYECKYIO LIENIOYKY pacCyXAEHMM M3 2—-3 I1aroB c ONOpPOl Ha HM3y4yeHHbIE
CBOWCTBA (PU3MUECKUX SBICHUH, PU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO peIIaTh PAacYETHBIC 33Jaud IO M3Yy4aeMbIM TeMaM Kypca (HU3UKH, BBIOHpas
a/IeKBaTHYI0 (PM3MYECKYI0 MOJEIb, C HCIOJIb30BAHWEM 3aKOHOB U (DOpMyJI, CBA3BIBAIOIIMX
¢u3nuecKkue BEIMYMHBI, 3alUCHIBaTh KPAaTKOE YCIOBHE U pa3BEPHYTOE pEUICHHE 3a/ayH,
BBISBJIAT HEIOCTAIOLIME WM U30BITOYHBIC JaHHbIE, 0OOCHOBBIBATH BHIOOP METOA pEIIECHUsS
3a/la4¥, MCIOJIb30BaTh CIIPABOYHBIE JAHHBIE, MPUMEHITb METOJbl aHaIW3a Pa3MEPHOCTEH,
UCMOJb30BaTh IpaMuecKue METOJAbl pelleHus 3a7ad, M[POBOAMTH MaTeMaTHYECKue
npeoOpa3oBaHusl U Pacu€Thl, OLIEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAYeHUs (HU3NIECKON
BEJIMYMHBI M ONPEAEIATh Pa3sMEpHOCTh (U3NYECKOH BEJIMYMHBI, MOJYYEHHOM IMpH pelIeHUU
3a/1a4i;

pacrio3HaBaTh IpoOJIEeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOLIM (PU3NYECKUX METOOB,
U NpeasiaraTb OPUEHTHUPOBOUYHBIM CIOCOO pelIeHHs, B ONHUCAHUU MCCIIEI0BAaHUSl paclo3HaBaTh
pOBEpPsAEMOE MPEANOJIOKEHUE (TUIIOTE3Y), OLEHUBATh IPABUIBHOCTh IOPSAIKA MPOBEICHUS
UCCJIEIOBaHMSI, UHTEPIPETUPOBATH MOIYUEHHbIN pPE3yibTaT;

IIPOBOJIUTH OMBITHI [0 HAOIIOJCHUIO (PU3MUECKUX ABICHUN WM (PU3NYECKUX CBOUCTB TEJ
(u3yueHue BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpPAHEHHWS SHEPruu, 3aKOHa COXPaHEHMSI
UMIIyNbca, JENUCTBHE 3akoHa bepHymIM U BO3HMKHOBEHHE MOJBEMHON CHJIBI Kpblia,
3aBUCHUMOCTh IE€pHoJa KoyieOaHUIl NpPYKHHHOTO MasiTHUKAa OT Macchl Ipy3a U KECTKOCTU
OPY)XUHBl W HE3aBUCHUMOCTh OT AaMIUIMTYAbl MajblX KoJeOaHWH, MpsMoIuHeiiHOe
pacnpocTpaHEeHUe CBETa, pasyio’keHne O0eIoro cBeTa B CHEKTpP, U3YUYE€HUE CBOMCTB M300paXKeHUs
B IUIOCKOM 3€pKaje U CBOMCTB M300pakeHUs MpeaMeTa B coOHparolied JMH3e, HaOIoaeHne
CIUIOIIHBIX W  JIMHEWYaTbIX  CIEKTPOB  M3JIy4eHMs): (HOpMynIupoBaTb IpOBEpsSIEMOe
OpeanonoxeHue (TUIOTe3y) O BO3MOXKHBIX pe3yjibTaTaXx HaONIOEeHHH, CaMOCTOSITEIbHO
coOuparh yCTaHOBKY M3 M30BITOUHOrO Habopa 00OpYAOBAaHMS, ONUCHIBATH XOJI OIbITA U
(bopMyIHpOBaTH BHIBOJBI;

MIPOBOAUTH TpPU HEOOXOAMMOCTH CEpPUI0 MPSMBIX H3MEPEHHH, ONpeAeNnss cpenHee
3HaYeHHE U3MEPSIEMOM BETMUNHBI U ONpEAEsis MOrPEIIHOCTh PE3YIbTATOB MPSIMBIX U3MEPEHHH,
000CHOBBIBATH BHIOOP Crioco0a u3MepeHust (M3MEPUTENHHOTO MPUOopa);

IPOBOJIUTh KOCBEHHbIE M3MepeHUs] (U3NYECKUX BEIMYMH (CpeiHss CKOPOCTh U
YCKOpEHUE Tejla TMpU PABHOYCKOPEHHOM JIBUKEHUH, YCKOpEHHE CBOOOJHOTO TMaJeHus,
KECTKOCTh MPYKUHBI, KO3(PPUIMEHT TPEHUSI CKOJIbKEHUs, MEXaHu4eckass paboTa U MOIIHOCTb,
yacToTa M Nepuoj KoyiebaHWl MaTeMaTH4YecKOro U NPYKMHHOIO MAasTHUKOB, (okycHoe
paccrosHue coOupamomeil JIuMH3BI M €€ ONTHYecKas CHila, pPaJuOaKTUBHBIA (OH) ¢
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(POBBIX NPUOOPOB: OOOCHOBBIBATH BBIOOP MeETONA
U3MEpEHUus, IUIAaHUPOBATh HU3MEPEHUs, CaMOCTOATENbHO COOMpaTh HSKCHEPUMEHTAIBHYIO
YCTaHOBKY, BBIUMCIISITH 3HAUE€HHWE BEIMUYMHBI W aHAIM3UPOBATh IOJyYEHHBIE pPE3yJIbTaThl,
OLIEHUBAS MOTPEIIHOCTh PE3yJIbTAaTOB KOCBEHHBIX H3MEPEHMIA;

MIPOBOAUTH AIKCIEPUMEHTATIbHBIE MCCIEIOBAaHUS 3aBUCUMOCTEN (PU3NYECKUX BETUYHMH
(3aBHCHMOCTB IYTH OT BPEMEHHU NPH PABHOYCKOPEHHOM JBM)KEHUH 0e3 HadalbHOH CKOpPOCTH,
3aBHCUMOCTb CHJIbI TPEHUSI CKOJIbKEHHS OT CHUJIbl HOPMAJIBHOTO JIaBJICHUS, Iepuoaa KoieOaHui
MaTeMaTHYeCKOro MasiTHUKa OT JJIMHBI HUTH, OINpEJeIeHUEe YCKOPEHHUsS CBOOOTHOIO MaJCHMS,



UCCIIEIOBaHNE U3MEHEHHUSI BEIMUUHBI U HAIMIPABICHHUS MHAYKIIMOHHOTO TOKA, 3aBHCUMOCTh yIiia
OTpa)KEHMsI CBETa OT yIJla MaJCHMs, yrjla NMPeJoOMIICHHs OT yIJla MaJeHHs CBETOBOrO JIyya,
UCCJICIOBAHKUE TPEKOB: U3MEPEHUE YHEPTUH YACTHIIBI IO TOPMO3HOMY IyTH (110 oTorpadusm)):
COBMECTHO C yuMTeneM (hopMyaupoBaTh 3ajladuy M TUIIOTE3y UCCIIEAOBAaHUS, CAMOCTOSITEIbHO
IUIAHUPOBATh HCCIIEIOBAHKUE, CAMOCTOSTEIIEHO COOMpaTh HKCHEPUMEHTAIBHYIO YCTAaHOBKY,
IPEACTaBIIATh MOJIyYEHHbIE 3aBUCHUMOCTH (PU3MYECKMX BEJIWYMH B BHJE TaOJUL U IpaduKoOB,
OLIGHUBATh MOTPEUTHOCTH, JAEaTh BBIBOBI 10 Pe3yJIbTaTaM HUCCIIEI0BAHMS;

coOJro1aTh NMpaBuiia 0€30MacHOTo Tpyaa Mpu padboTe ¢ 1adbopaTopHBIM 000PYAOBaHUEM;

XapaKTepu30BaTh MPUHLIUIBI IHCTBUS W3YYEHHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB
U TEXHOJIOTHYECKUX IIPOLECCOB C ONOPOM Ha UX ONMMCAHUS (B TOM YHCIE: CIUAOMETP, JaTUYUKU
MOJIOKECHHS, DPACCTOSHUS M YCKOPEHMS, pPaKeTa, 3XOJOT, OYKH, MEepucKkomn, doToanmapar,
MHUKPOCKOII, TEJIECKOIl, ONTUYECKUE CBETOBOJIbI, CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa),
UCTIONB3Ysl 3HAHUS O CBOMCTBaxX (PU3MYECKUX SIBICHHH W HEOOXOauMble (PHU3MUECKue
3aKOHOMEPHOCTH, HCIIOJIb30BaTh CXEMbl U CXEMATUYHbIC PUCYHKH H3YYEHHBIX TEXHHYECKHX
YCTPOMCTB, U3MEPHUTEIBHBIX MPHOOPOB M TEXHOJIOTMYECKUX MPOIECCOB NPU PEUICHHH Y4eOHO-
IPAaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI JJIsl TIOCTPOEHUS N300pakeHUH B IJIOCKOM 3epKaje U
coOuparoIeit TMH3E;

IPUBOAMUTH IpUMEpbl (HaXoOuTh MH(QOpMALMIO O MpUMepax) HPAKTUYECKOIO
UCTIOJIb30BaHUsl (PM3NYECKUX 3HAHWI B TIOBCEJIHEBHOW JKM3HU Ui oOecneueHusi 6€30MacHOCTH
npu oOpalieHuu ¢ npubopaMM U TEXHUYECKUMM YCTPOMCTBAMH, COXpPAHEHHs 310pPOBbS U
COOITIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEICHHUS B OKPYIKAIOIIEH Cpejie;

OCYLIECTBIATh TMOUCK HHpopMauuu (GuU3MYecKoro coaepxkanuss B HMHTepHere,
CaMOCTOSITENIbHO ~ (OPMYJIMPYsS  TIOMCKOBBIM  3allpoc, HAXOMUTh IYTH  ONpPEAEICHUs
JIOCTOBEPHOCTH MOJYYEHHOM MH(pOpPMALK Ha OCHOBE UMEIOIIUXCS 3HAHUH M JIOMOJHUTEIbHbBIX
UCTOYHUKOB;

UCIOJb30BaTh NPH BBINOJHEHUM Y4YeOHBIX 33JaHU HAyYHO-TIOMYJISPHYIO JINTEPATypy
(U3NUECKOT0 CONEpXKAHMS, CIPABOYHBIE MaTepHallbl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMAlMKM U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE MMMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(pOPMALIUU U3
HECKOJIbKUX HCTOYHHMKOB (DPU3MUECKOTO CONEp)KaHUs, ITyOJHMYHO TIPEICTABISATh PE3YIbTAThI
NPOEKTHONM WIJIM HCCIEOBATENIbCKOM JEATENbHOCTH IPU 3TOM TPaMOTHO HCMOJIb30BaTh
M3YYEHHBIN NOHATUMHBIN anmapar U3y4aemoro pasjeia (U3MKU U COPOBOXK/IATh BBICTYIIJICHHUE
npe3eHTalnmen ¢ yuéToM 0ocoOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.

ITPOBEPSIEMBIE ITPEJIMETHBIE PE3YJbTATBI OCBOEHUSI OCHOBHOH
OBPA3OBATEJIbBHOU ITPOI'PAMMBbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

7 KIIACC
Kon o
NPoBepsIeMOoro HpOBepﬂeMble ElpellMeTHble pe3yjabTaThbl 0OCBOCHUHA OCHOBHOU
pesyaBTaTA o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT'0 00111er0 00pa30BaHUA

11 MCII0JIb30BaTh U3YUYEHHBIEC OHATUS

1.2 pas3indyaTtb SABJICHHUA IO OIHMCAHHNIO UX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PUZNYECKOE SBJICHUE
pacrio3HaBaTh  IPOSIBJICHWE  HM3YYEHHBIX  (U3NYECKUX  SBJIEHUH B

13 OKpY’XarollleM MHUpe, B TOM uucie (u3nyuecKue SIBJICHHs B MPUpOJE, NPHU
OTOM MNEPEBOAUTDH MPAKTUYCCKYIO 3agavy B y‘I@6Hy1—O, BBIACIISITH




Kon
NpoBePsIeMOro
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUCCKUX SIBICHUN

14

OMKCHIBATh M3y4YEHHBIE CBOMCTBA Tl U (PU3UYECKHE SBIICHUS, HCIONb3YS
buznyecKkue BEIUYUHBL, IPU ONMKMCAHUU MPABUIBLHO TPAKTOBATh (PU3UUECKHI
CMBICTT UCTIOJB3YEMbIX BEJIMYUH, UX O0003HAYCHUS WU CTUHUIIBI (DU3MUCCKUX
BEJIMYMH, HAXOAUTHh (POPMYIIBI, CBSA3BIBAIONINE MAHHYIO (DU3MYECKYIO BEIH-
YUHY C IPYTUMH BEIMYMHAMH, CTPOUTH TpaduKy U3YUYEHHBIX 3aBHCHUMOCTEH
bu3nYECKUX BEINYUH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (U3NYECKUE SIBICHUS H TIPOIECCHI,
WCIIOJIB3YS U3YUYEHHBIE 3aKOHBI, IIPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATh €0 MaTeMAaTUYECKOE BhIpAKEHUE

1.6

00BICHATH (PU3UYECKUE SBJICHHUS, POIIECCHI U CBOKWCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE CHUTYallMil NPAaKTUKO-OPHUEHTHUPOBAHHOI'O XapakTepa: BbIABIATH
MPUYHUHHO-CJICACTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 1 — 2 JTOTMYecKux
[I1aroB ¢ OMopoit Ha 1 — 2 U3y4eHHBIX CBOICTBA (PU3MUYECKUX SBICHUH, (HU3H-
YECKMX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pelaTh pacyéTHbIe 3a7auu B 1 — 2 neiicTBUS, UCIIONb3Ys 3aKOHBI U (POPMYJIBL,
CBSI3BIBAIOIME (PU3UUECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3a/1a4d
3allUCBhIBaTh KPATKOE YCIIOBHE, IOACTaBIATh (PU3MUECKUE BEIMYUHBI B
(bopMynbl U TPOBOJUTH PacuéThl, HAXOJAUTH CIPAaBOYHbIE JaHHbIE, HEOOXO-
MUMbIE IS pElIeHHs 3a]ad, OLEHUBAaTh PEATMCTUYHOCTh MOJYyYEHHOU
(U3UYECKON BETMYUHBI

1.8

pacrmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXKHO PEIIUTh TpPU  [OMOIIA
(Gu3NYECKUX METOJOB, B ONUCAHUM MCCIEI0BAaHUS BBLIEIATH MPOBEPSEMOE
MPEIOoJIOKEeHNE (TUIIOTE3Y), pa3IuyaTh U MHTEPIPETUPOBATH MOJIYUYEHHBIH
pe3ynbTaT, HaXOAWTh OLIMOKHM B XOJIe€ ONBITA, AeNaTh BBIBOJABI IO €ro
pe3yJbTaram

1.9

MPOBOAMTD OTBITHI MO HAOIIOIEHUIO (PU3UUYECKUX SBICHUN HIN (PU3NUECKUX
CBOICTB Tel: (OpMYyIUPOBaTH MPOBEpPSEMbIE MPEANONOKEHUs, COOUpaTh
YCTAHOBKY W3 MPEIJIOKEHHOTO O0OPYJIOBAaHMS, 3alMCHIBATH XOJ OIBITa U
(GhOopMyIPOBATH BHIBOJIBI

1.10

BBITMIOJHATh NPSIMBIE HW3MEPEHUS C HUCIOJb30BAaHUEM AHAJIOIOBBIX M
M(POBBIX MPUOOPOB, 3aIUCHIBATH [TOKAa3aHUS MPUOOPOB C YUETOM 3aJIlaHHOM
A0COJIIOTHON MOTPEIIHOCTH U3MEPEHU I

1.11

MPOBOJUTH HCCIIEIOBAHUE 3aBHCUMOCTH OJHOW (PU3MUYECKOW BETUYMHBI OT
JIPYroil ¢ UCIOJIB30BAHUEM IPSIMBIX W3MEPEHM, y4aCTBOBATh B IIJIAHUPOBA-
HUM y4eOHOTO HCCIE[OBaHUs, CcOOUpaThb YCTAaHOBKY U  BBINOJHSTH
U3MEPEHUs, CIeAys MpeUIOKEHHOMY IUIaHy, (PUKCHpPOBaTh pe3yibTaThl
MOJYYEHHON 3aBUCHUMOCTH (PM3MUECKUX BEIUYMH B BHJIE MPEIOKEHHBIX
Ta0JIMI ¥ TpapUKOB, I€TaTh BHIBOJBI M0 PE3yJbTaTaM UCCIIeI0BaHUS

1.12

MPOBOJUTh KOCBEHHBIE M3MEpeHHMs] (U3MUYECKUX  BEJIWYMH, CIeIys
MPEJIOKEHHOW HWHCTPYKLUMU: TPHU BBIOJHEHUH H3MEPEHU colOuparthb
DKCIIEPUMEHTAIIBHYIO YCTAaHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOM BEITMYHUHBI

1.13

coONroaaTh MpaBWiIa TEXHUKU 0€30MacHOCTH Mpu paboTe ¢ J1abopaTOPHBIM
000pyI0BaHEM




Kon
NpoBePsIeMOro
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

1.14

yKa3blBaTh MPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepu30BaTh  MPUHIUNBI  JEHCTBHS ~ W3YYEHHBIX  NpPHOOPOB U
TEXHUYECKUX YCTPOMCTB C IIOMOIIBIO MX OIMCAHMS, MCIOJIB3YsS 3HAHUA O
CBOMCTBaX (PM3NYECKUX SBJICHUM M HEOOXOoquMble (DU3MYECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJIUTH MPUMEPHI (HaX0AUTh MHPOPMAIHMIO O IPUMEpax) NPaKTHYECKOTO
WCTIONIb30BaHUS (DM3MUCCKUX 3HAHWK B ITOBCEJHEBHOW JXHM3HM JuIsi obec-
nedeHus: 0e30MacHOCTH NMpH OOpalieHuH ¢ NpuOopaMH M TEXHHYECKUMHU
YCTPOHCTBAMH, COXPAHEHUS 3I0POBbs U COOIIOICHUSI HOPM HKOJIOTHIECKOTO
MIOBE/ICHHSI B OKPY)KAIOIIEH cpefe

1.16

OCYIIECTBIISATh OTOOp HMCTOYHHKOB wWH(OpManuu B ceTn HHTEpHET B
COOTBETCTBUU C 3aJaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIUXCS
3HAHUW ¥ TyTéM CpPaBHEHUA  PA3IUYHBIX HUCTOUYHUKOB  BBIICISATH
uH(pOpMAaIIHIO, KOTOpas SBIISICTCS POTUBOPEUUBOI
WJTM MOKET OBITh HEIOCTOBEPHOM

1.17

WCIIONIb30BAaTh TPHU BBIIOJHEHUH YUYEOHBIX 3aJaHUN HAyYHOOMYJISPHYIO
UTepaTypy (U3NYECKOrO COJCpIKAHUS, CIPABOYHBIC MATEPHAIBI, PECYPCHI
cetu MHTepHer, BiageTh NpuéMaMM  KOHCIIEKTUPOBAHHS  TEKCTa,
npeoOpazoBanus HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

co3faBaTb COOCTBEHHbIE KpaTKHE IHMCbMEHHBIE M YCTHBIE COOOIIEHHS Ha
OCHOBE 2 — 3 MCTOYHUKOB HH(pOpMAIH (U3NIECKOTO COJEPKAHUS, B TOM
quciae myOauyHO JienaTh KpaTKUEe COOOIIEHUS O pe3yibTaTax MPOEKTOB WM
y4eOHBIX MCCIEOBAHUN, NMPU 3TOM TPaMOTHO HCIOJIb30BaTh HM3yYEHHBIH
NOHSATUMHBIN ammapaT Kypca (U3MKH, CONPOBOXKIATh BBICTYIIECHUE
Mpe3eHTaunen

1.19

I[IpU BBIIIOJIHCHUN y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICJIOBaHI/II\/’I pacnupeaciiaTb
00s3aHHOCTH B rpymnmn€ B COOTBCTCTBHM C IIOCTABJICHHBIMH 3aJiadyaMu,
CJICAUTh 3a BBIIIOJHCHUEM IIJIaHa ILGI\/JICTBI/II\/JI, aJICKBATHO OICHUBATh
COOCTBEHHBIH BKJIaJg B JACATCIIBHOCTDb T'pYIIIIbI, BBICTpanBATh
KOMMYHUKATHBHOC BSaHMOZ[eﬁCTBHC, YUUTBIBAsA MHCHHUEC OKPYKAIOIIHUX

8 KJIACC

Kon
IpoBEePsAEMOro
pe3yJjabrara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

1.1 WCIIOJIL30BATh MOHITHS

1.2

pas3inyaTh SBJICHUS 10 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAaHHOE (PU3NYECKOE SBIICHUE

PACIIO3HABATh MPOABJIICHUC N3YUYCHHBIX (pI/IBI/I‘-ICCKI/IX SIBJICHUI B OKpYKaromem

13 MUpE, B TOM 4ucie (pU3NYecKue SBICHHUS B MPHPOJE, NMPH 3TOM IMEPEBOAUTH

MPaKTUYECKYI0 3aqady B Y4eOHYI0, BBIIENATh CYLIECTBEHHbIE CBOWCTBA




Kon
NpoBePsSIeMOro
pe3yjabTara

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

(mpu3HaKy) PpU3HYECKUX SBICHUIN

14

ONKCHIBATh H3YYCHHbIE CBOMCTBA Tel W (PU3UYECKUE SBJICHUS, HCIOJb3YS
(¢u3nyecKkrue BEIMYUHBI, MPU OMUCAHUM IPABUIBHO TPAaKTOBaTh (U3MUECKUN
CMBICT HCIOJIb3YEMBIX BEIWYMH, OOO3HAYCHHUS W EIUHHIBI (PHU3UICCKHX
BEITMYMH, HAXOAUTh (DOPMYIIBI, CBS3BIBAIONINE TAHHYIO (PU3HUYECKYIO BEIMUUHY
C JpYrMMU BEJIMYUMHAMH, CTPOUTh TIpadUKH U3YYEHHBIX 3aBUCHUMOCTEH
(bu3MUYECKUX BEIUYUH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (DU3MUECKUE SBICHUS U TMPOIECCHI, HCIIOIb3YS
W3Y4YCHHBIE 3aKOHBI, IPH 3TOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEMAaTUYECKOE BhIpaKEHHE

1.6

O00BSACHATH (PU3MYECKHUE TTPOLIECCH U CBOMCTBA TEJI, B TOM YKCIIC M B KOHTEKCTE
CUTyalluil MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUUYUHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHME M3 | — 2 JIOTMYECKUX IIIaroB ¢
moMompl0 1 — 2 WM3YYCHHBIX CBOWCTBA (DU3MUYCCKUX SBICHHH, (U3NUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHbIC 3a/1a4u B 2 — 3 JEMCTBUS, HCIIONB3YS 3aKOHBI M (POPMYIIBL,
CBs3bIBaIOLME (PU3NYECKUE BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBUS 3aJaydu
3aMCBIBATh KPATKOE YCIOBUE, BBIABIATH HENOCTATOK JAHHBIX Ul pELICHUS
3aJaud, BbIOMpPATh 3aKOHbl M (OpMYyJbl, HEOOXOAMMBIE Uil €€ peLIeHHUs,
[IPOBOAUTH pacu€Thl M CpaBHUBATh IIOJYYCHHOE 3HAYCHHE (PU3NUECKON
BEJINYUHBI C U3BECTHBIMU JaHHBIMHU

1.8

PaCIio3HaBaTb HpOGHeMH, KOTOPBIC MOXHO PCIIUTH IIPU IMOMOIIN (I)I/I3I/I"IGCKI/IX
MCTOOOB, HCIOJb3Yyd OIIMCAHUE HUCCIICA0BAHUA, BBIACIATE IIPOBECPACMOC
IMPCAIOJIOKCHUC, OLICHUBATH IMpaBHIIbBHOCTDH nopsaka IMPOBCACHUA
NCCIICIOBAaHUs, ACJIAaTh BBIBOBI

1.9

MMPOBOJNTH OIBITHI TI0 HAOTIOACHHUIO (DU3MYECKHUX SIBICHUN WM (PU3UICCKHIX
CBOMCTB Ted: (OpMYyIUPOBaTH MPOBEpSEMbIe MPEINONIOKEHUs, COOUPATh
YCTaHOBKY W3 TPEUIOKEHHOTO OOOPYIOBaHMS, OIMUCHIBATH XOJ OIBITa H
(hopMyTupOBaTh BHIBOJIBI

1.10

BBINOJIHATE HPSMbIE U3MEPEHUS C MCIOJIb30BAaHUEM aHAJOIOBBIX MPUOOPOB U
NaTYMKOB (PU3NUYECKUX BEIMYMH, CPAaBHUBATH PE3yJbTaThl U3MEPEHUN C yUETOM
3a/laHHOM a0COJIIOTHOM MOTPEIIHOCTH

1.11

[POBOJIUTH HCCIEOBAHUE 3aBHCHMOCTH OJHOW (PU3MUECKOW BETUYMHBI OT
JIPYrOM € UCIOJIb30BAHUEM IIPSMBIX U3MEPEHMI: IUIAHUPOBATh UCCIIEIOBAHMUE,
coOupaTh YCTAaHOBKY U BBIMIOJIHATh U3MEPEHUS, CIIeysl PEUI0KEHHOMY TIaHy,
(¢buKcUpoBaTh pe3yNbTAaThl TOJYYEHHOW 3aBUCUMOCTH B BHJAE TaOnull H
rpaduKOB, JIeNaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIIEOBAHUS

1.12

IIPOBOANTE KOCBCHHBIC HW3MCEPCHUA CbI/ISI/I'-IeCKI/IX BCJIIMYMH: IIJIAHUPOBATH
N3MCPCHU, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAaHOBKY, CIICAYS HpCﬂHOX(CHHOﬁ
HUHCTPYKIWU, U BBIYHUCIATH 3HAYCHUC BCIIMUNHEBL

1.13

coOnroAaTh MpaBHJia TEXHUKH O€30MacHOCTH HpuU paboTe ¢ JabopaTopHBIM
o0opynoBaHHuEM

1.14

XAPAKTCPU30BaATh ITPHUHIIUIIBI HeﬁCTBHH N3YUCHHBIX HpI/I60pOB U TCXHHUYCCKUX
YCTPONCTB C OMOPOM HAa WX OMHUCAHUA, WCTOJB3YysS 3HAHMS O CBOWCTBaxX (u-




Kon
NpoBePsSIeMOro
pe3yjabTara

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

3MYECKHX SBJICHUH U HEOOX0AuMbIe (PU3NIECKHE 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCTble TEXHUYECKHE YCTPOWCTBA U U3MEPHUTENIbHbIE MPUOOPHI
[0 CXeMaM U CXEMaTHYHBIM PHUCYHKaM, COCTABJISATbH CXEMbI 3JIEKTPUUYECKUX
Lenel ¢ I0CJIEeNOBaTeIbHbBIM M NAapajuIeIbHBIM COEJUHEHUEM HIIEMEHTOB,
pasnuyas ycJIoBHbIE 0003HAYEHUS 3JIEMEHTOB IEKTPUUYECKUX LieNel

1.16

NPUBOAUTH HPUMEpPHI (HaXOIUTh HH(GOPMALHUIO O MPUMepax) MPaAKTHIECKOTo
KM CIIOJIb30BaHUA (1)I/I3I/I‘ICCKI/IX 3HAaHUU B HOBCCﬂHeBHOﬁ KHU3HU TJIA obecrieyeHust
0€30MacCHOCTH P OOpaIleHNH ¢ MpUOOpaMH U TEXHUYECKUMHU YCTPOMCTBaMH,
COXPaHEHUs 30POBbSi U COOJIOJCHUS HOPM JKOJOTHYECKOIO IOBE/ICHHS B
OKpY’KarolieH cpeze

1.17

OCYIIECTBISATh MOUCK HHGMOpManuu (HU3MUECKOTO COAECpKaHUS B CETU
MHTepHeT, Ha OCHOBE UMEIOIIMXCSA 3HAHUN U IIYTEM CPaBHEHHUSI JOIOJIHUTEIb-
HBIX UCTOYHHKOB BBIICIISATH HHPOPMAIIHIO, KOTOpask SBJSICTCS MTPOTUBOPECUNBOMA
VT MOXET OBITH HEJOCTOBEPHOM

1.18

WCIOJIb30BaTh IPH BBHIMOJHEHUHM YYEOHBIX 3alaHUil HAyYHO-TIOMYJSPHYIO
muTepaTypy GU3NIECKOro COACPIKAHMSI, CITIPABOYHBIC MATEPHUAIIBI, PECYPCHI CETH
WuTepHeT; BianeTh NpuéMaMu KOHCIIEKTHPOBAHHS TEKCTa, MPEoOpa3OBaHHUS
nH(OPMAaLIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE M KPAaTKUE YCTHBIE COOOIIeHHs, 0000mmas
WH(POPMALMIO U3 HECKOJIBKUX HCTOYHUKOB (PH3MUECKOTO COAEP)KAHUS, B TOM
qKClIe nyOJInYHO IIPEICTaBIIATD pe3yabTaThl IIPOEKTHOMN WIH
HCCIIEA0BATENIBCKOM NEATEIbHOCTH, IIPU 3TOM I'PaMOTHO UCIIOJIB30BaTh U3y4EH-
HbIM TMOHATHMHBIA anmapar Kypca (HU3UMKH, CONpPOBOXKAATh BBICTYIUICHHE
[pe3eHTalnen

1.20

[PU BBIMOJTHEHUU YUCOHBIX MPOEKTOB M UCCIEAOBAHUN (PU3MUECKUX MTPOIIECCOB
pacrpenenarTh OO0S3aHHOCTH B TPYMNIE B COOTBETCTBUM C TOCTaBJICHHBIMHU
3a/1auaMu, CIEAUTh 3a BBINIOJIHEHHEM IUIaHa ACHCTBUN M KOPPEKTHUPOBATH €TO,
aJIecKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIaJ B JEATEIBHOCTh TPYIIIBL,
BBHICTpAaBaTh KOMMYHUKATHBHOE B3aWMOJCHCTBUE, TMPOSBISAA TOTOBHOCTH
paspeniath KOH()IUKTHI

9 KJIACC

Kon
MPOBEPSIEMOTO
pe3yJabTara

IIpoBepsieMble peIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOMH 00pa30BaTeIbHO¥
MPOTrpaMMbI OCHOBHOT'0 00111ero 00pa30BaHusI

11

HCITI0JIb30BATh N3YUYCHHBIC MMOHATUA

1.2

pa3jindaThb SABJICHHS II0 OMNHCAHHWIO HMX XapaKTECPHBIX CBOHCTB M Ha OCHOBE OIIBITOB,

NIEMOHCTPUPYIONINX TAHHOE PU3UIECKOE SIBIICHHE

13

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NYIECKUX SIBICHUN B OKPYXKAIOIIEM MHpE, B TOM
qricie (pU3HMUSCKUE SIBJICHUS B MPUPOJE, IPU 3TOM NEPEBOIMUTH NMPAKTUYECKYIO 33/1a4y B
y4eOHYI0, BBIIENATH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKN) HU3HUYECKUX SBICHUH

1.4

OIIMCBIBATH U3YUYCHHBIC CBOICTBA TENl W CI)I/I?)I/I‘ICCKI/IC SIBJICHUSA, HCIIOJIb3Yyd q)I/I3I/IquKI/IC

BCJIMYUHBI, IIPU OINHCAHHUW IIPABUIIBHO TPAKTOBATbH (I)PIBPI‘ICCKI/IFI CMBICJI HCIHOJIb3YEMbBIX




Kox
NpoBepsieMoro
pe3yJjbTaTa

IIpoBepsieMble peIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOMH 00pa30BaTeIbHO¥
NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHusI

BEJIMYKMH, OOO3HAYCHUS ¥ CAMHUIBI (U3UYSCKUX BEJIMYHMH, HAXOOUTh (DOPMYIIEI,
CBSI3BIBAIOIINE TAHHYIO (PH3HUYECKYIO BEIIMUMHY C APYTUMH BETHUYMHAMH, CTPOUTH Tpaduku
M3yYCHHBIX 3aBUCUMOCTEH (PH3NIECKUX BEIUINH

1.5

XapaKTEepPH30BaTh CBOICTBA Tel, (PH3MUECKHE SIBICHUS U MPOIECCH, NCIIOIB3Ys N3YUCHHEIC
3aKOHBI, TPH 3TOM [aBaTb CJOBECHYIO (POPMYIHPOBKY 3aKOHa M 3alHCHIBATH €TO
MaTeMaTU4YeCcKoe BhIpaKeHHE

1.6

OOBACHITH (PU3WYECKHE TIPOIIECCH U CBOWCTBA TEJ, B TOM YHCJIC U B KOHTEKCTE CHUTYaIlHi
[MPAKTUKO-OPUCHTHPOBAHHOTO XapaKTepa: BBIBIATh IPUYUHHO-CICACTBEHHBIC CBSI3H,
CTPOUTH OOBSICHEHUE U3 2 — 3 JIOTHUECKUX IIaroB C MOMOIIBIO 2 — 3 M3Y4YEeHHBIX CBOICTBA|
(U3NYECKUX SBICHUHN, (U3NICCKUX 3aKOHA HIIH 3aKOHOMEPHOCTHU

1.7

perrath pacuéTHbIC 3aJaudl (OMHpAIOIHecs Ha CUCTeMy W3 2 — 3 ypaBHCHHIA), HCIIOJIB3Ys
3aKOHBI ¥ (POPMYIIBI, CBsI3bIBatOIMe (PU3NYECKHUE BETMUYMHBI: Ha OCHOBE aHAJIM3a YCIIOBHS
3a/1a4M 3aIMChIBaTh KPaTKOEe YCIOBHE, BBISBIIATH HEOCTAIOUINE MIIM N30BITOUHBIC TAaHHBIC,
BEIOMpATh 3aKOHBI W QOPMYNBI, HEOOXOIWUMBIE IS PEIICHUs, IPOBOIUTH PACUETHl H
OLICHHBATH PEATHCTHYHOCTD MOTYUYEHHOTO 3HAYCHUS (HU3NICCKON BETMINHEI

1.8

pacro3HaBaTh MPOOIEMBI, KOTOPBIE MOXHO PELINTH NPH HNOMOIIHM (PH3MUECKUX METOJOB,
HCIIOJIB3Ysl OMKMCAHUE UCCIIEIOBAaHUS, BBIIEIATh IPOBEPAEMOE IPEANOI0KEHUE, OLIEHUBATh
MPaBWJILHOCTH TIOPSIIKA MPOBEACHUS UCCIEAOBAHUS, JeNaTh BBIBOJABI, UHTEPIIPETUPOBATH
pe3yIbTaThl HAOMIOIEHUH U OTIBITOB

1.9

[IPOBOIUTH OTBITHI TT0 HAOIIOAECHHUIO (PU3NYECKHUX SBICHMH WM (PU3MIECKUX CBOWCTB TEI:
CaMOCTOSITEJIEHO COOMpaTh YCTaHOBKY U3 M30BITOYHOTO HaOOpa 000pyAOBaHMS, OIUCHIBATh
XOJ OTBITA U €T0 PE3yNIbTaThl, (OPMYIHUPOBATEH BHIBOBI

1.10

[IPOBOJUTH IIPH HEOOXOIMMOCTH CEPHIO TPSMBIX U3MEPEHUH, OTIPENeIIsisl CpeIHEee 3HAUCHIE
u3MepsieMoil BenuuuHbl ((POKYCHOE paccTosiHHe coOuparomieil JMH3bI), 0OOCHOBHIBATH
BBIOOp crioco0a u3MepeHus (M3MEPUTENBHOTO PHOOopa)

111

NPOBOAUTH MCCIEAOBAHME 3aBUCUMOCTEH (M3MUYECKMX BEIHYUH C HCIOIb30BAHUEM
NPSMBIX MU3MEPEHHI: IIaHUPOBATh HUCCIECIOBAHHUE, CAMOCTOATENFHO COOMpATh YCTAHOBKY,
(UKCHPOBATh pe3yabTATH MOTYUICHHOHN 3aBUCUMOCTH (PU3NIECKUX BEJMYHMH B BHAE TAOJHII
1 TpauKOB, AENATh BEIBOIKI ITO PE3yJIbTaTaM UCCIEIOBAHUS

1.12

NPOBOANUTE KOCBEHHBIC WM3MEPCHUS (DU3MUECKHX BEJIMYMH: IUIAHMPOBATh W3MEPEHHUS,
coOnpaTh OKCIIEPUMEHTATBHYI0 YCTaHOBKY W  BBINOJHATH H3MEPEHHUS, CIeAys
[IPEJIOKEHHOW WHCTPYKLMH, BBIYUCIATh 3HAUYEHHE BEIWYMHBI W aHAIM3UPOBAThH
IIOJIy4EHHBIE PE3YIbTATHI C YUETOM 33AaHHOU OTPEUTHOCTH U3MEPEHUH

1.13

COOJIIOAATH MPaBIIIa TEXHUKU 0€30ITaCHOCTH TPH paboTe ¢ 1abopaTOpHBIM 000pyJOBaHHEM

1.14

pa3jiniaTb OCHOBHBIC IMMPU3HAKU HU3YYCHHBIX Q)HSI/IquKI/IX MO}leﬂeﬁl MaTe€puajibHas TOYKa,
a0COJIIOTHO TBépZ[OG TCI0, TOYEYHBI MCTOYHUK CBCTa, JIy4, TOHKas JIMH3a, IJIaHCTapHas
MOJCJIb aTOMa, HYKJIOHHas MOJECJIb aTOMHOTO sJpa

1.15

XapaKTEePU30BaTh MPHHIUIILI IEHCTBUS N3YyYCHHBIX IPHOOPOB M TEXHUIECKUX YCTPOICTB €
ONOpPOl Ha WX ONWCAHWS, HCHONb3ysd 3HAHUS O CBOMCTBAX (PM3MUECKHMX SBICHHH H
HEoOX0IMMBbIe (pH3NYECKHe 3aKOHOMEPHOCTH

1.16

HCIIOJIB30BATh CXEMbI MW CXCMATUYHBIC PUCYHKU H3YYCHHBIX TCXHHYCCKUX YCTpOﬁCTB,
M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IPOIECCOB TIPH pEIICHUH Y4eOHO-
MPAaKTUYECKUX 3a]ad, ONTUYECKAE CXEMBI IS TOCTPOCHHS H300paKEHUH B IUIOCKOM
3epkasie u coduparomiel JIMH3e

1.17

[PUBOMUTE  HpUMEpHl  (HAXOAWTh  HMHPOPMAIUIO O MPUMEpax)  MIPAKTHIECKOTO




Kox
NpoBepsieMoro
pe3yJjbTaTa

IIpoBepsieMble peIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOMH 00pa30BaTeIbHO¥
NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHusI

WCTIONB30BaHUsl  (DU3MYECKUX 3HAHUA B TOBCEIHCBHOM JKWU3HU M OOCCICUCHHS
0€30MMacHOCTH TPH OOPAIICHUH C IPUOOPAMHU U TEXHUUECKUMHU YCTPONCTBAMH, COXPaHCHHS
30POBbSI M COOJIOJICHUSI HOPM SKOJIOTHYECKOTO ITOBEJCHHS B OKPYXKaroLeil cpene

1.18

OCYIIECTBIATh MOWUCK HWHPOpPMAIK (QHU3NIECKOTO coaepkaHus B cetd IHTepHer,
CaMOCTOSITETEHO ~ (OPMYIHPYsT TIOMCKOBBIA 3alpoCc, HAXOAWTh IIyTH OIpPEACICHHUS
TOCTOBEpHOCTH TMOJIyYeHHOH HH(POpPMAllMM Ha OCHOBE WMEIOIIMXCS 3HAHUN M JOMOI-
HUTEJIbHBIX HCTOYHUKOB

1.19

MCTIONB30BATh IIPU BBIOJHEHUHM YUEOHBIX 3aJaHUN HAyYHO-TIONMYJAPHYIO JIUTEPATypy|
(U3UYECKOTO COJepPIKaHMs, CIPABOYHBIC MaTepHalbl, pecypchl ceTu VHTepHeT; BiajaeTh
MpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBanus HHGOPMAIIUHA U3 OJHOW 3HAKOBOU
CHUCTEMBI B JPYTYIO

1.20

CO03/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIEHUS HA OCHOBE MH(OPMAIIUU U3
HECKOJIbKUX MCTOYHHMKOB (PU3UUECKOTO CONEpKaHUs, IyOJTUYHO MPEICTABIATh PE3YIbTaThI
[IPOEKTHOW WJIM HCCIIEN0BATEIbCKOM JESITeIbHOCTH, IPU 3TOM TI'PaMOTHO MCIIOJIb30BaTh
M3YYCHHBI TOHATHWHBIA ammapaT H3y9aeMoro pasfena (U3HKH W COIPOBOXKIATH
BBICTYIIEHUE Mpe3eHTalnel ¢ y4éToM 0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB

1.21

[pY BBIIIOJIHCHWH Y4YeOHBIX TIPOEKTOB M HCCIEHOBAaHWN (PH3NYECKHX IIPOIECCOB
pacnpenensTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMH 3aJadaMH,
CJIETUTH 3a BBITIOJHEHUEM ILIaHa JEHCTBUNA U KOPPEKTHPOBAThH €ro, afeKBATHO OLIEHUBAThH
COOCTBEHHBI BKJAN B ICATSIFHOCTh TPYINBI, BBICTPaWBaTh KOMMYHHUKAaTHBHOE
B3aNMOJICHCTBHE, IPOSBILII TOTOBHOCTh pa3peiaTh KOH(PINKTHI

INPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

7 KJIACC

Kox

pa3iaesia JJIEMCHTA

Kog
IIpoBepsieMble 3JIeMEHTHI COJEP:KAHMUS

®U3UKA U EE POJIb B TO3HAHWM OKPYKAIOIIETO MUPA

®dusnka — Hayka o npupone. fABieHus npuponsl. Ou3NUecKre SBICHUS: MeXa-

11 HHYECKHE, TEIUIOBHIE, JICKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
12 Odusnveckne BeNWYMHBL. V3MepeHHWe (uU3MUeCKHX BedUunH. Du3ndeckue
' npu6opsl. [TorpenHocts n3MepeHuit. MexayHapogHas CHCTEMa eIUHHMIT
EcrecTBeHHOHAYYHBI METOJl ITO3HAHMA: HaOINIIOIEHHWE, ITIOCTAaHOBKA HAYYHOTO
13 BOIPOCA, BBIABWXEHUE TMIIOTE3, IKCIEPUMEHT 110 MPOBEPKE TMIIOTE3, OOBSICHEHUE
HAOJIF01aEMOT'0 SIBJICHUS
14 Onucanne pU3MIECKUX SBICHUH C IIOMOIIBIO MOJIEIEH
[IpakTudeckue padoOTHI:
3MepeHne pacCTOSIHUI.
1.5

M3meperne 00bEMa KUIKOCTH U TBEPIOTO Tea.

OnpezneneHue pasMepoB MajbIX TEI.




Kon Kon
pastera | siementa IIpoBepsieMble Y1eMeHTHI COIEPKAHNS
3MepeHre TeMIepaTypbl MPU TOMOIIM JKHAKOCTHOTO TEPMOMETpa M JaT4HKa
TEMIICPATYPHI
[TEPBOHAYAJIbHBIE CBEJAEHM A O CTPOEHUU BEILIECTBA
91 CTtpoeHne BeIIeCTBa: aTOMBI U MOJIEKYIIBI, HX pa3Mepsl. OMBITH, TOKa3bIBAIOIIUC
IICKPETHOE CTPOCHHE BELIECTBA
29 Jpmwkenne dactur] BemecTBa. CBsS3b CKOPOCTH ABIDKCHHS YAaCcTHI[ C TeMIlepa-
' Typoii. bpoyHOBCKOE NBMXKEHUE, TUPDY3US
2.3 BsanMopeiicTBIC YaCTHIl BEIIECTBA: IPUTSHKEHIE M OTTAIKUBAHIE
ATperaTHbie COCTOSIHUSI BEINECTBA: CTPOCHUE Ta30B, JKUAKOCTEH U TBEPIBIX
24 (KpUCTaUTHUECKHX) Tell. B3aMMOCBS3b MEXIYy CBOMCTBAMH BEIIECTB B Pa3HBIX
2 arperaTHBIX COCTOSHILIX U MIX aTOMHO-MOJIEKYJISIPHBIM CTPOCHHUEM
25 OCO0OEHHOCTH arperaTHbIX COCTOSTHHM BOJIBI
[IpakTudeckue paboOTHL:
OrieHKa TraMeTpa aToMa METOZOM PsIOB (C UCTONIb30BaHueM (oTorpaduii).
2.6
OmbITHI 110 HAOMIOCHUIO TETUIOBOTO PACIIIMPEHUS Ta30B.
OmnbITH 10 00HAPYKEHUIO NEHCTBUS CHII MOJIEKYIISIPHOTO TIPUTSDKCHUS
JIBMDKEHME U B3AMMO/JIEMCTBUE TEJI
3.1 Mexanndeckoe IBIKeHne. PaBHOMepHOE 1 HEpaBHOMEPHOE ABIKCHUE
39 Ckopoctb. CpefHsisi CKOPOCTh MPU HEPABHOMEPHOM JBIKEHHH. Pacuér myTH u
' BPEMEHU JIBHKECHHUS
33 SABnenne uHepruu. 3aKOH MHEpUMH. B3amMosneiicTBhe Ten Kak NMpHUYMHA H3Me-
' HCHUS CKOPOCTH JIBIOKEHUS Tell. Macca Kak Mepa HHEPTHOCTH Tejla
34 [InotHOCTE BemiecTBa. CBS3b IUIOTHOCTH C KOJHYECTBOM MOJIEKYN B CIUHUIIC
' 00bEMa BelecTBa
3.5 Cua Kak XapaKTepUCTHKa B3aUMOICHCTBYSI TEI
3.6 Cuna ynpyrocty u 3akoH ['yka. Vi3MepeHue CHiIbl ¢ HOMOIIBIO AUHAMOMETpA
37 SIBneHne TATOTEHWS W cwia TshkecTH. Crila TSDKECTH Ha PYTUX IDIaHeTax. Bec
' tena. HesecomocTh
8 3.8 Cuna Tpennsi. TpeHHe CKONBXKEHUS U TPeHHe TIOKos. TpeHne B IpUpoIie U TEXHUKE
3.9 CrnoxeHre CWII, HallpaBJICHHBIX IO OJHOM MpsiMoii. PaBHOACHCTBYIOMAS CHIT
[IpakTudeckue padoOTHL:
OmnpeneneHre CKOPOCTA PaBHOMEPHOTO IBIDKEHHUS (IIapKa B KAAKOCTH, MOJEIN
DIIEKTPUYIECKOTO aBTOMOOWIS W Tak pgainee). OnpenerneHne CpeaHed CKOpPOCTH
3.10 CKOJIbKECHHS Opycka WM IapuKa [0 HAKJIOHHOW TIockocTH. OmpesencHue
IIJIOTHOCTH TBép)lOFO TEJ1a. OHBIT])I, JACMOHCTPUPYIOIIUE 3aBUCUMOCTD PACTSKCHUSA
(medopmarum) TPYKUHBI OT TPHIOKCHHOW CHIBL. OIBITHL, AEMOHCTPUPYIOIIHE
3aBHCHUMOCTh CHJIBI TPEHUS CKOJNBKEHUS OT Beca Tella W Xapakrepa
COTPUKACAIOIINXCS TOBEPXHOCTEN
311 du3ndeckre SBICHAUS B IPUPOJIC: MIPUMEPHI ABIKCHUS C PA3IMYHBIMH CKOPOCTSIMU

B "KUBOM M HEKUBOM IpUupoxac, JICICTBHUE CUJIBI TPECHUA B IPUPOAC U TCXHUKE




Kon Kon
pastena | srementa IIpoBepsieMble YJIEMEHTHI COJEPKAHUS
3.12 TexHuveckue yCTpoicTBa: JUHAMOMETP, MOAIIUITHUKA
JTABJIEHME TBEPBIX TEJI, )KUJIKOCTEN 11 TA30B
4.1 JlaBiienue TBEpIOTO Tena. CriocoObl YMEHBIIICHHS M YBEITMUCHUS TaBICHUS
4.2 [laBieHue ra3za. 3aBUCUMOCTD JJaBJICHUS raza oT 00béMa, TeMIepaTyphl
43 [lepenaua naBneHus TBEPABIMU TEJIaMU, KHIKOCTSIMU U razamu. 3akoH [lackas.
' [THeBMaTHYECKHE MAITUHBI
44 3aBUCHMOCTD JIABJICHUS >KHIKOCTH OT TIyOWHBI. [ mapocraTHuecKui mapamokc.
' Coobmratonuecs cocynbl. [ HapaBnudeckne MeXaHU3Mbl
ATtMmocdepa 3emin U atMocdepHOoe naBieHue. [IpUYIMHBI CYIIECTBOBAHUSA BO3-
45 nymHOH o6onoukn 3emiu. OnbiT Toppudemun. 3aBUCHMOCTh aTMOC(HEPHOTO
TABJICHUS OT BBICOTHI HAJl YPOBHEM MODSI
46 M3mepenne atmochepHoro aapieHus. [IpuGopbl aius u3MepeHus aTMOC(hEpHOTO
' naBICHHS
47 [leficTBUe JKUOKOCTH M Ta3a Ha NOTPYXKEHHOE B HUX Teno. BrITankuparomas
' (apxumenoBa) cuia. 3aKoH Apxumena
4 4.8 [InaBanue Ten. BozayxomiaBanue
[IpakTryeckue paboTHI:
ViccnenoBaHue 3aBUCHMOCTH Beca Tella B BoJe OT 00bEéMa MNOrpyXKEHHOU
B JKHJIKOCTh YacTH Tena. OnpeselieHue BhITATKHBAIOMIEH CHIIBI, ACHCTBYIOMIEH Ha
49 TEJO, TOTPY)KEHHOE B KHUIKOCTH. [I[poBepKa HE3aBUCHMOCTH BBITAIKHBAIOIMICH
' CWIbI, JCWUCTBYIOIIEH Ha TENO B XKHIKOCTH, OT Macchl Tena. OmbITHI,
JIEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAJIIKMBAIOIIEH CUJIBI, AEUCTBYIOLIEH Ha TEIIO
B JKHJKOCTH, OT 00bEMa MOrpyKEHHOW B YKUIKOCTh YaCTH TeJIa M OT IIOTHOCTH
KUIKOCTH. KOHCTpynpoBaHue apeoMeTpa WIM  KOHCTPYHUPOBAaHHE  JIOJKH U
omnpenesIeHue €€ rpy30n0JbEMHOCTH
410 dusnveckre ABJICHUS B MPHPOJIE: BIMSIHUE aTMOC(EPHOrO TABJICHUS Ha >KUBOW
' OpraHu3M, IJIaBaHKE PBIO
TexHUYeCKHe YCTPOMCTBA: COOOINAIONIMECS COCYIbI, YCTPOWCTBO BOJOIPOBOJIA,
411 TUIPABIMYCCKUIA TIpecc, MaHOMETp, OapoMeTp, BhICOTOMEp, MOPIIHEBOW HAcoC,
apeomeTp
PABOTA, MOIIHOCTD, DHEPT U
51 MexaHndeckas paborta
5.2 MexaHu4ecKasi MOIITHOCTh
53 [IpocTeie MEXaHU3MBI: pbIyar, 0J0K, HAKIIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBecHs
' pblyara
5 5.4 [IpMeHeHue paBuiia paBHOBECHS pblUara K OJIOKy
55 «30510TOC TIPaBUIIO» MeXaHWKH. KOo3(hOUIMEHT MOJe3HOro NEHCTBHS MEXaHH3-
' MOB. HpOCTBIe MCXaHU3MBbI B 6LITy U TCXHUKEC
5.6 [ToTeHIMaTbHASI PHEPTUH Tela, IOHATOTO Hall 3eMIIEH
5.7 Kunernueckas sHeprus
58 [TonHast MexaHWUYeCKast SJHEPTUS. 3aKOH W3MEHEHHSI ¥ COXPAHCHUS MEXaHUYECKOU

SHEPTUU




Kon Kon
pasnesa IeMenTa IIpoBepsieMbIe 3JIEMEHTBI COACPKAHMUS
[IpakTudeckue paboThI:
Onpez[eﬂeHI/Ie pa60TI>I CWIbl TpCHUSA NPHU PABHOMEPHOM MIBWXXCHHU TEJIa I10
59 FOpH3OHTaHBHOﬁ MOBEPXHOCTH. HCCHCI{OB&HHG YCJ'IOBI/Iﬁ PpaBHOBECHSA
poraara. U3mepenne KIIJ| HaknonHO# mmockoctu. M3ydenne 3akoHa COXpaHEHHs]
MEXaHUYECKOW SHEPTUU
5.10 duznueckue SIBJICHUS B IpupoJe: pbldarv B TCJIC YCJIOBCKaA
TexHuveckne yCTpPOHCTBAa: pblYar, MOJBHXKHBIA ¥ HEMOJIBWXKHBIN OJOKH, Ha-
>l KJIOHHAA IJIOCKOCTD, IIPOCTHIC MEXAHU3MBbI B 6I)ITy
8 KVIACC
Kon Kon
pasnena |smemenTa IIpoBepsiemble 3JIeMeHTHI COlePKAHUS
TEIUIOBBIE ABJIEHW A
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPUU CTPOEHUS Be-
6.1 |mectBa. Macca u pasmepsl MoyieKysl. ONBITB, MOATBEPKIAIOIIHNE
OCHOBHBIE ITOJIOKEHHSI MOJIEKYIIPHOKMHETUYECKOU TEOpUHU
6.2 Mozenu TBEPIOTo, XKUIKOTO U Ta3000pa3HOro cocTosiHUN BemecTa. Kpu-
' CTaJUIMYEeCKHE U aMOp(HBIE Tena
6.3 OOBsicHEHHE CBOMCTB Ta30B, JKUJKOCTEH M TBEPABIX TEI HA OCHOBE MOJIO-
' PKEHNH MOJIEKYJIIPHOKMHETHYECKOW TEOPUHU
6.4  |CmauMBaHWeE W KalWJUISIPHBIC SBJICHUS
6.5 |TemioBoe pacuIMpeHHe U CKaTHe
6.6 Temneparypa. CBs3p TeMmIepaTypbl CO CKOPOCTBIO TEIIOBOTO JIBHKEHUS
' JACTHUII
6.7 Buytpennss sHeprus. CiocoObl M3MEHEHHs BHYTPEHHEW SHEepruu: TeIuio-
6 ' nepeaaya u COBEPIIEHUE PadOThI
6.8  |Buasl Temonepeaadu: TeIUIONPOBOTHOCTh, KOHBEKITUS, U3ITyICHHE
6.9  |KommgecTBo TEOTHI. Y AeIbHAS TETNIOEMKOCTh BEIIECTBA
6.10 |TermmooOMEH M TEIUIOBOE paBHOBECHE. Y PaBHCHHE TEIIOBOTO OallaHca
6.11 [InaBieHne u OTBEpAEBaHUWE KPUCTAUIMYECKMX BEIIECTB. Y AeNbHas
' TEII0TA TUIABJICHUS
[TapooOpa3zoBanue u koHaeHcanus. Mcnapenuwe. Kunenwe. VYnenbHas
6.12 |remora mapooOpazoBaHHs. 3aBUCHMOCTh TEMIIEPATyphl KHUICHUS OT
aTMOC(EpPHOTO AaBICHHS
6.13 |[BmaxxHOCTH BO3IyXa
6.14  |Dueprus TomnuBa. Y AenabHas TEIUIOTAa CTOPAHUS
6.15 [Tpuniunsr pabotel TermoBbix jaBurareneid KIIJ teroBoro nBurarens.
' TeruioBble JBUTATENH U 3alllMTa OKPYKAIOIIEN CpeJIbl
6.16 |3akOH coXpaHEHUS ¥ MPEBpAIECHIS YHEPTHH B TETUIOBBIX MpoIleccax




Kon Kon
IIpoBepsieMble 31€MEHTHI COAEPKAHNUSA
pasaeJia|3JieMeHTa
[TpakTnyeckue paboTHI:
OnbIT 10 0OHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOIO IIPUTSKEHUS.
OIbITHI IO BHIPALMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.
OneITel 10 HAOJIIOJEHUIO TEIJIOBOTO PACIIMPEHUs Tra30B, JKUAKOCTEH U
TBEPABIX TEII.
OrnpeneneHue JaBjieHUs Bo3lyXa B OaJlJIOHE IIIIPULIA.
OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb JaBJIEHHUS BO3JyXa OT €ro
00BbEMa U HarpeBaHMsI MM OXJIAXKACHUS.
[TpoBepka THIIOTE3bI JTMHCHHONH 3aBUCUMOCTH JIJTMHBI CTOJOMKA KHUJIKOCTH
B TEPMOMETPUUYECKOMN TPYyOKE OT TeMIIEPATYPHI.
6.17
Hab6nroneHnne u3MeHeHUsl BHYTpEHHEH SHEpruM Tejla B pe3ysbTaTe TeIio-
nepeaayn ¥ paboThl BHEIIHUX CHIL.
MccnenoBanue sBIEHUS TEMJIOOOMEHA IPU CMELIMBAHUU XOJOJHOW U
ropsiueii BOABI.
OmnpeneneHue  KOJIMYECTBA  TEIJIOTHI,  IOJYYEHHOTO  BOJOM  IIpU
TEII000OMEHE C HarpeThIM METAIITMUECKUM LIUIHHIPOM.
OnpeneneHue yaeabHON TEMI0EMKOCTH BELIECTBA.
ccnenoBanue nmpouecca UCIIapeHus.
OrnpeneneHnue OTHOCUTEIbHON BIaXKHOCTH BO3/1yXa.
OnpeneneHue yAeabHON TEII0ThI MIaBICHUS JIbaA.
@dusznueckne  ABJIECHHMS B IPUPOJE: TMOBEPXHOCTHOE  HATSIKEHUE
6.1g |l KAMWUIADHEIE SBICHHS B NPUPOJE, KPUCTALIEI B NPHPOJE, HIydeHHE
' ConHia, 3amep3aHue BOJOEMOB, MOpCKHE Opu3bl; 00Opa3oBaHHE PpOCHI,
TyMaHa, UHesl, CHETa.
TexHu4yeckne yCTpONCTBA: KAWIIISAPBL, IPUMEPBI UCIIOJIb30BaHU KPUCTAI-
619 ["OB KUJKOCTHBIM TEpPMOMETp, AAaTUYUK TEMIIEpaTypsl, TEPMOC, CUCTEMaA

OTOIUIEHHUST JOMOB, THTPOMETPHI, IICUXpOMETp, TMapoBasi TypOuHa,
JIBUraTeIb BHYTPEHHETO CTOPaHUsL.

OJIEKTPUHYECKHUE U MATHUTHBIE ABJIEHUA

7.1

3J'ICKTpPI3aL[I/I$I TECII. I[Ba poada 3JICKTPUICCKUX 3apa10B

7.2

BzaumopaeiictBue 3apsAKCHHBIX TCII. 3akoH KyJ'IOHa (SaBI/ICI/IMOCTL CHIJIBI




Kon Kon
pasiena|siementa IIpoBepsiemMbIe 3JIeMEHTHI COIEPKAHUS
B3aUMOJICHCTBUSL 3apSHKEHHBIX TEJI OT BEJIMYMHBI 3apS0B U PACCTOSHUS
MEXy TeJIaMH)
73 DnekTpuueckoe mosie. Hanpspk€HHOCTD anekTpudeckoro mojis. [IpuHimm
' CYNEPIIO3UIUH JICKTPUUECKHX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
74 Hocutenu snekTpudeckux 3apsioB. DIEeMEHTAPHBIN 3JIEKTPUUYECKUN 3apsil.
' Ctpoenue atoma. [IpoBOAHUKY U JUAIEKTPUKU
7.5 3aKOH COXpaHEHUs AICKTPUIECKOTO 3apsiaa
76 DJIEKTPUYECKUH TOK. YCIIOBHs CYIIECTBOBAHMS JJICKTPHUUECKOTO TOKa.
' W CTOYHUKHY [TOCTOSIHHOT'O TOKA
77 JleficTBUSI 3IEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE).
' DIEKTPUYECKHUIA TOK B JKHUJIKOCTSIX U ra3ax
7.8 Dnektpuyeckas menb. Cuina Toka. DIEKTPHIECKOe HAIIPSIKEHUE
7.9 ComnpoTHBIICHUE IPOBOJHUKA. Y IEITHHOE CONIPOTHUBIICHUE BEILIECTBA
7.10 [Bakon Oma [1s y4acTka Lenu
7.11 [[TociemoBarenbHOE U ApALIEIBHOE COSAUHEHNE TPOBOIHUKOB
7.12  [PaboTa 1 MOIIHOCTbH JEKTPUUECKOTO ToKa. 3akoH JIxxoyns — Jlenma
713 DJeKTpUYecKrue HEeNnu M MOTPEOUTENN AJIEKTPUUYECKOW SHEPTrUu B OBITY.
' KopoTKO€E 3aMBIKaHUE
7.14  [(IlocTostHHBIE MAarHUTHI. B3anMoaelicTBHe MOCTOSSHHBIX MAarHUTOB
715 MarautHoe noie. MaroHuTHoe mojie 3eMJIM U e€ro 3HaYeHHE JJIA JKM3HH Ha
) 3emie
716 OneiT Dpcrena. MarHutHoe mMoje SJEKTpUYECKOTo Toka. [Ipumenenue
' 5IEKTPOMArHUTOB B TEXHHUKE
JleficTB€ MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM. DJIEKTPOJBUTATENb
7.17 |moctosstHHOTO TOKa. MCMOiB30BaHME SJIEKTPOABUTATENIEHM B TEXHUUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE
718 Onbitel @apajges. SBneHue >IeKTpOMAarHUTHOM WHAYKUMH. [IpaBuio
) Jlenna
719 OnektporeHepatop. CrnocoObl MONy4eHUS BIEKTPUYECKOM DHEpIuu.
) DJEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHU
[IpakTiueckue paboThI:
OnepITel 1O  HAOMIOASHWIO JJIEKTPU3AMUA Tel UWHAYKIHEeH U TpHU
CONPUKOCHOBEHUHU.
7.20

UccnenoBanue neicTBUA SJIEKTPUUYECKOTO TTOJISI HA TPOBOJHUKHU U JTUAJIEKT-
PUKH.

Coopka u mpoBepKa pabOThI INEKTPUIESCKOH IIEMH TOCTOSHHOTO TOKA.




Kon
pasnena

Kon
JIeMeHTAa

HPOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

M3mepeHne 1 peryaupoBaHue CUIIbI TOKA.
W3mepenne v peryaupoBaHue HapsHKEHUSI.

HCCJ’ICI{OBaHI/Ie 3aBUCHUMOCTH CHJIBI TOKA, UAYIICTO YEPE3 PE3UCTOP, OT CO-
[MPOTUBJICHUS PE3UCTOPA U HAIIPSXKCHUA HAa PE3UCTOPC.

OnBbITHI, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTh INEKTPUYECKOTO
CONPOTHUBIICHUS] TPOBOJHHMKA OT €ro JUIMHBI, IUIOLIAAN TONEPEYHOro
CEYEHHUs U MaTepuaia.

[IpoBepka mpaBuiIa CIOXKEHUS HANOPSDKEHU IpU  IOCIEJ0BATEIbHOM
COCIMHEHUHU IBYX pe3ucTOpoB. [IpoBepka mpaBuia A CHIIBI TOKa IPH
napajuieIbHOM COEIMHEHUU pe3ucropoB. OnpeneneHue paboThI
AIEKTPUYECKOTO TOKA, UIYILEro yepe3 pe3ucrop. OnpeneneHne MOIHOCTH
DIIEKTPUYECKOTO  TOKAa, BBIACIAEMOM Ha  pesucrtope. MccnenoBanue
3aBUCUMOCTH CHJIbI TOKA, MAYILIErO 4Yepe3 JIaMIIOUKy, OT HANpsKEHUs Ha
Hed. Onpenenenne  KIIJI  warpeBatens. MccinenoBanue  MarHMTHOTO
B3aUMOJICHCTBUSL TIOCTOSIHHBIX MAarHuTOB. M3ydeHHe MarHUTHOTO MO
MOCTOSIHHBIX MarHuTOB npu ux 00BbeTMHEHU U
U pazaeiieHuu. MccnenoBaHue — IEMCTBHUSL  DJIEKTPUYECKOTO  TOKa  Ha
MarHuTHYIO CTpesiKy. ONbIThI, JI€MOHCTPUPYIOIIUE 3aBUCHUMOCTb CHJIBI
B3aUMOJICMCTBUSL KATyIIKM C TOKOM M MarHuTta OT CHJIbI TOKa |
HaIpaBJIeHUsI TOKa B KaTyiike. M3ydeHue nelcTBUST MarHUTHOTO TOJS HA
NpOBOAHMK ¢  TokoM. KoHcTpyupoBanue W u3ydeHue  paboThI
pnekTpoasurarens. M3mepenue KIIJ 3JIEKTPOIBUTATEIILHOMN
yCTaHOBKU. ONBITHI 1O  UCCIEAOBAHUIO  SIBJICHHUS  DJIEKTPOMArHUTHOM
WHIYKIWW: MCCIEIOBAHME W3MEHEHUM 3HAUY€HHs] W HalpaBJICHUS
WHIYKIIMOHHOTO TOKA

7.21

duznueckue SBIECHUS B MPHUPOJE: AIEKTPUUECKHE SIBJIEHUS B aTMocdepe,
DIIEKTPUYECTBO JKUBBIX OPraHW3MOB, MarHUTHOE Tolie 3emiu, apend
MOJIFOCOB, POJIb MATHUTHOTO TTOJIS U1 )KU3HU Ha 3eMJle, MOJISIPHOE CUSTHUE

7.22

TexHUueCKue yCTpONCTBA: 3JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CUETYMK DJIEKTPUUECKON HHEPruM, O3JIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTelbHbIE AIIEKTPOIPUOOPHI (mpumeps), AIIEKTPUUYECKUE
MpeIOXPaHUTENH, IJIEKTPOMATrHUT, 3JIEKTPOJBUTATEIh MOCTOSHHOIO TOKAa,
reHepaTop MOCTOSIHHOTO TOKa

9 KJIACC

Kon
paznena

Kon
JJIEMEHTA

[IpoBepsieMble 21€MEHTHI COAEPKaAHUS

8 | MEXAHMWYECKUE SABJIEHUA




8.1

Mexanudeckoe IBrxeHrne. MarepuaibHas Touka. Cucrema orcuéra

8.2  |OTHOCHTEIBHOCTh MEXaHUYECKOTO JIBUKCHUS
8.3  |PaBHOMepHOE NPSMOIMHENHHOE IBUKEHHUE
8.4 HepaBnomepnoe npsmonnHeiiHoe aBmwkeHne. CpenHss 1 MIHOBEHHAsl CKO-
' POCTh TeJa IIPU HEPAaBHOMEPHOM JIBUKEHUU
8.5 [Yckopenue. PaBHOYyCKOpEHHOE IPSIMOIMHEHHOE IBHIKEHUE
8.6 CBoOoaHoe nmagenue. OneITel [anunes
8.7 PaBHOMepHOE nBMXKEHHE MO OKpYX)HOCTH. Ilepunon m vactota oOpamieHusl.
' JIuHeliHast 1 yriioBast CKOpOCTH. LIeHTpocTpeMUTEIbHOE YCKOpEHHE
8.8  [Ilepssrii 3axoH HproToHA
8.9  |Bropoii 3akon HproToHa
8.10 [Tpernii 3akon HeioToHa
8.11 |IIpuHIMI CyNEepIO3UIIH CHIT
8.12  |Cuna ynpyroctu. 3akoH I'yka
8.13 Cuna TpeHus: cuiia TPEHUS CKOJIBKECHHUS, CHUIIa TPEHHsI TIOKOSI, APyrie BUIbI
' TPEHUS
8.14 Cuna TSKECTH W 3aKOH BCEMUPHOIO TATOTEHUS. YCKOpEHHE CBOOOJHOIO
MaICHUS
8.15 JlBmkenue niaHer Bokpyr Connua. IlepBas kocmuueckas ckopocts. Hege-
COMOCTbH U TEPETPY3KH
8.16 |PaBHOBecHe MaTepUaIbHON TOUKH. AOCOIIOTHO TBEPIOE TEIO
8.17 PaBHOBecue TBEPAOTrO TeENma ¢ 3aKPEIIEHHOW OChIO BpameHus. MoMmeHT
cuiibl. LleHTp TsxecTu
8.18 |Mwmmynbc Tena. M3Menenue ummynbea. IMITybC CHITBI
8.19 [3akoH coxpaHEeHHs UMITYJIbCa
8.20 |PeakTHBHOE BUKCHUE
8.21 |MexaHundeckas paboTa 1 MOITHOCTh
8.22 [Pabota cHJI TSDKECTH, YIPYTrocTH, TpeHus. CBs3b SHEpTuu U paboThI
8.23 [loTeHumanbHasi SHEPTHUS TeJNa, OJHITOTO HAJl TOBEPXHOCTHIO 3eMITH
8.24  [loTeHuuManbHas SHEPTUS CKATON MPYKUHbBI
8.25 |Kunernueckas sHeprus. Teopema 0 KHHETHUYECKON SHEPTHH
8.26  |3aKkoH coXpaHEHUs] MEXaHUUYECKOW SHEPTUU
[IpakTuueckue padOTHI:
Omnpenenenue cpeaHed CKOPOCTH CKOJNBXKEHHS Opycka WIM JBH)KEHUS
[IapruKa O HAKJIOHHOW IUIOoCKOCTH. OmpeneneHne yCKOpeHUs Tella Mpu
PaBHOYCKOPEHHOM JIBM)KEHUH 110 HAKIIOHHOM TIIIOCKOCTH.
8.97 VccnenoBanre 3aBUCHMOCTH TYTH OT BPEMEHH TIPH PaBHOYCKOPEHHOM

NBIDKEHUH 0€3 HavyadbHOW CKOPOCTH.
[IpoBepka THUIOTE3Bl: €CIU TMPU PABHOYCKOPEHHOM JBWXKEHHH 0e3
HayaJlbHOM CKOPOCTH IyTH OTHOCATCA KaK psAJ HEYETHBIX YHCEN, TO

COOTBETCTBYIOINHUE NPOMEKYTKH BPEMEHU OANHAKOBBI.

I/ICCHGHOBaHI/Ie 3aBUCUMOCTHU  CWJIbI TPCHUSA  CKOJIBKCHHA OT  CHUJIbI




HOPMaJIbHOTO nasienus. OnpeneneHue koa¢dunrenTa TpPEeHHUS
ckosbkeHus. Onpenenenue >KECTKOCTH NpyxuHbL. Onpenenenue padoThI
CWJIBl TPEHHUS NPU PABHOMEPHOM JIBJKEHMHM TeJa MO TOPU30HTAIBHON
noBepxHocTu. Omnpenenenue padoThl CUIIBI YIIPYTOCTHU MPH MOAbEME Tpy3a ¢
MCII0JIb30BAHUEM HEMOIBUKHOTO U MOJIBUYKHOTO OJIOKOB

8.28

dusznueckue SBICHUS B npupoac: MpUJIUBBI U OTJIMBBI, JABUKCHUC IIAHCT
ComHeuHOM CHUCTEMBI, PCAKTHUBHOC JIBUXKXCHUE )KMBBIX OPIraHN3MOB

8.29

TexHuuyeckue yCTpOICTBa: CIMIOMETP, JAaTUMKU IOJIOKEHUS, PAaCCTOSHUA
U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEGAHHMA 11 BOJIHBI

KonebarenpHoe JABHKCHUC. OcHOBHEBIE XApaKTCPHUCTUKHU KOJIEOAHHI:

91 [IEPHOJ], 4aCTOTa, AMILIUTYa
9.2 MareMaTH4ecKuil U NpYKUHHBIM MasTHUKU. [IpeBpaiieHue sHepruu Impu
' KoJ1e0aTeIbHOM JIBUKEHUN

9.3 [3aryxarommue xonebanus. Bernyxnennsie konebanus. Pesonanc
Mexanuueckue BosHbL. CBOMCTBAa MEXaHMYECKUX BOJH. [IponmosnbHble u

9.4  |momepeuyHwle BOJIHBI. JIJIMHA BOJIHBI M CKOPOCTh €€ paclpOCTpaHEHUS.
MexaHuyecKue BOJIHBI B TBEPAOM Telle, CEICMUUECKHUE BOJIHbI

9.5 [3Byk. I'pomKocTh 1 BbIcOTa 3ByKa. OTpakeHUeE 3ByKa

9.6 |UH}pa3ByK U yIbTpa3ByK
[IpakTuueckue padOThI:

9

OmnpezeneHue 4acTOThI U EpHOAA KoleOaHUH MaTeMaTHYeCKOro MasiTHUKA.
Onpenenenre 4acToThl ¥ Mepro/ia KoueOaHuil MpyKUHHOTO MasgTHHUKA

9.7
VccnenoBanue 3aBUCUMOCTH Tepuojia KojeOaHWH MOABELICHHOTO K HUTH
rpy3a oT JUIMHBI HUTH. MccnenoBaHue 3aBUCUMOCTH MepHoa KojeOaHWi
[PYXUHHOTO MasiTHUKA OT Macchl rpy3a. [IpoBepka HE3aBUCUMOCTH IIEpHoOAa
Kosie0aHui Trpy3a, MOABEIICHHOIO K HHUTH, OT Macchl Ipy3a M >KECTKOCTU
npyXxuHsl. I3Mepenue yckopeHust cBOOOIHOTO MaieHUs

9.8 ®dusnyeckue SBICHUS B NPUPOJE: BOCHPUATHE 3BYKOB JKHBOTHBIMU,

' 3eMJIETPSCEHNE, CEICMUUECKNE BOJIHBI, IIYyHAMH, 9XO

9.9 TexHuuyeckue ycTpoicTBa: 3XO0JIOT, MCHOJIb30BaHHE YIbTpa3ByKa B OBITY

1 TEXHUKE
DJIEKTPOMATHUTHOE TT1OJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

101 DNEKTPOMarHuTHOE MOJIe. DJIEKTPOMAarHuTHbIE BOJHBI. CBOMCTBA AJIEKTPO-
MarHMTHBIX BOJIH

10.2 |[lIxama 37€KTPOMarHUTHBIX BOJH

103 DnekTpoMarHuTHas mpupoaa cBera. CKopocTh cBeTa. BoiaHOBBIE cBOMCTBa

10 cBeTa

[IpakTryeckue paboOTHI:

10.4 .
M3ydyeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOMIIBHOTO Te-
nedona

105 Odusnyeckue SBICHUS B MpUpPOAE: OUOJIOTMYECKOe JEeHCTBUE BUAMMOIO,

yIABTPa(UOIETOBOTO U PEHTTEHOBCKOTO H3ITyUeHHI




10.6 TeXHI/queCKI/Ie YCTPOMCTBA: UCIIOJIb30BAHUE BJIEKTPOMArHUTHBIX BOJH JUIS

COTOBOM CBSI3U
CBETOBBIE ABJIEHUA

11.1 |[JIyueBast mozeinb cBeTa. MIcTOUHUKH cBETa

11.2 [IIpssmonuHEWHOE pacpOCTPAaHCHUE CBETA

11.3  |Otpaxenue cera. [Tnockoe 3epkano. 3akoH OTpakeHUs CBETa

114 [Ipenomiienue cBera. 3akoH npenomieHus csera. [lonHoe BHyTpeHHee oTpa-
PKCHHE CBETa

11.5 |JIlunza. Xop nydeit B THH3E

11.6  |OnTudeckas cucrema goroanmnapara, MUKPOCKOIIA M TEIECKOIa

11.7 |['ma3 kak onTuyeckas cucreMa. bin3opykocTs U 1aabHO30PKOCTh

118 Paznoxxenne Oenoro cera B crhektp. Omnbitel HbioroHa. CroxeHwe
CHEKTpaJbHBIX I[BETOB. Jlucmepcus cBeTa
[IpakTrueckue paboThI:
HccnenoBanue 3aBUCMMOCTH YIJla OTPaK€HUS CBETOBOIO Jy4da OT yria
MaIeHUsI.

11 N3ydenue xapakTepuCTHK N300pakeHUs MTpeIMeTa B IIIOCKOM 3epKalle.

HccnenoBanmne 3aBHCHMOCTH yTJia TPEIOMIICHUS CBETOBOTO Jyda OT YrIJia
MaJeHus Ha TPAHUIE «BO3YX — CTEKIION.

11.9
[Tonyuenue n300pakeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenrue (GOKYCHOTO PACCTOSHUS U ONTHUECKOW CHIIBI cOOMparomieit
TTUH3BI.
OMnbITHI IO PA3JI0KEHUIO OEIOro CBETa B CHEKTP.
OmBITH TT0 BOCTIPUSTHIO I[BETa PEAMETOB MPH X HAOIIOIEHUH Yepe3 IBe-
TOBBIE (PUITBTPHI

11.10 Oduznyeckue aBieHus B npupoze: 3aTMeHus ComHia u JIyHbI, 11BeTa Te,

' ONTUYECKUE SIBJIEHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

11.11 TexHuueckue ycTpOHCTBa: OYKM, NEPHUCKOIN, (oToanmapar, ONTHYECKUE

CBETOBO/IBI
KBAHTOBBGIE ABJIEHUA

12.1  |Omwiter Pesepdopna u mianetapHas Moenb aroma. Mojens atoma bopa

12.2 |Mcnyckanue u moriomieHne cBera atoMoM. KBaHTsl. JInHeHdaTbie CIEKTPHBI

12.3 |PagmoakTuBHOCTH. AJb(a, OeTa- 1 TaMMa-H3ITydeHUS

12 12.4  |Crpoenue aromHoro sapa. Hykinonnast Mozenb aToMHOTO sifjpa. M30Torbl

12,5 |PagmoaktuBHBIE peBpaiienus. [lepuoa nmomypacnana aTOMHBIX AP

12.6  |SImepHblie peakuuu. 3aKOHBI COXPAHEHUS 3aPsJOBOTO U MAaCCOBOTO YHCEI

12.7 |DHeprus cBs3M aTOMHBIX siiep. CBs3b MacChl U YHEPTUU

12.8 |Peaxumu cuHTe3a U JeneHus saep. Victounukn sHeprun CoiHIa 1 3BE3]T

12.9 |Snepnas sHepretuka. JlelicTBUE pPaaMOAKTHUBHBIX H3IYyYCHH Ha KUBBIC




OpraHU3MBI

[IpakTuueckue padbOThI:

Ha6J’II-OI[eHI/I€ CIUIOIIHBIX M JTHHEHYATHIX CIICKTPOB U3JIYUCHUA.

1210 VccnenoBanue TPEKOB: U3MepeHne SHEpPIrun YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusim).
V3mepenune painoakTUBHOTO (poHa
Oduznyeckue SBICHHUS B MPHUPOJE: €CTECTBEHHBIM paJMOAKTUBHBIN (OH,
12,11 |kocmuueckue Jy4H, PaguOaKTUBHOE U3JIy4CHUE IIPUPOJHBIX
MUHEPAJIOB, ICHCTBHE PaJHOAKTUBHBIX N3YyYCHUN Ha OPraHU3M YellOBeKa
12.12 TexHuyeckue ycTpoHCTBa: CHEKTPOCKOI, WHAMBHUIYAIbHBIN J103UMETp, Ka-

Mepa Buibcona

ITPOBEPSIEMBIE HA OI'3 IO ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI
OCHOBHOMU OBPA30BATEJIBHOU INTPOI'PAMMbBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUS

Kon

NpoBepsieMoOro

TpedoBaHMSI

IIpoBepsieMmble TPeOGOBaHNS K MPeAMETHBIM pe3yabTaTaM 0a30BOro
YPOBHSI OCBO€HHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl 0CHOBHOT0
o01ero oopazoBanus Ha ocHoe PI'OC

[lonnmanue ponu (U3MKKH B HAy4YHOHW KapTUHE MHUPA; chOPMUPOBAHHOCTH
0a30BbIX MPEACTABICHUN O 3aKOHOMEPHOM CBSA3M U MO3HABAEMOCTH SIBJICHHM
[PUPOJBI, O POJIM SKCIEpUMEHTa B (pU3UKe, O CUCTEMOOOpa3yroue poau
(GU3MKN B Ppa3BUTHM €CTECTBEHHBIX HayK, TEXHMKH M TEXHOJOTHH, 00
HBOMIOIMKM  (U3MYECKMX  3HAHMH M HUX  POJIM B  LEJIOCTHOM
€CTeCTBEHHOHAYYHOI KapTHHE MHUpA, O BKJIaJe POCCUHCKUX U 3apyOexHbIX
y4EHBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOILIEr0
MHpa, pa3BUTHUC TCXHUKU U TEXHOIOTHI

3HaHUA O BHJIAX MaTepuu (BELIECTBO U MOJIE), O ABMKEHMH KaK CIOCO0e Cy-
[IIECTBOBAHUS MaTepuu, 00 aTOMHO-MOJEKYJISPHOW TEOPUM CTPOCHHS Be-
IecTBa, O (PU3NYECKOMN CYIIHOCTHU SIBJICHMM IMPUPOJIbI (MEXaHUYECKUX, TEIl-
TIOBBIX, 3JE€KTPOMArHUTHBIX M KBAaHTOBBIX); YMEHHUE pa3ivyaTh SIBJICHUS 110
ONMCAaHUI0  MX  XapaKTepHbIX CBOMCTBHU HAa  OCHOBE  OIIBITOB,
NEMOHCTPUPYIOIIUX JlaHHOE (PU3UYECKOE SIBJIEHUE; YMEHHUE paclo3HaBaTh
MPOSIBIICHUE M3YUEHHBIX (U3NYECKUX SIBICHUH B OKPYXAlOIIEeM MHUpE,
BBIJICNISAS UX CYLIECTBEHHBIE CBOMCTBA (IIPU3HAKU)

BJ'Ia,ZICHI/Ie OCHOBAaMH ITOHSTHHHOTO amnrmapara W CHMBOJIMYCCKOTO sA3bIKa
(1)I/ISI/IKI/I U HCIIOJIB30BAaHUC HUX A4 PCIICHHUA y‘-Ie6HBIX 3aa4, yMCHHC
XAPAKTCPU30BATH CBOMCTBa TCII, (1)I/I3I/I‘-ICCKI/IC SABJICHUA U IIPOLICCCHI,
HCIIOJIB3YA beHJIaMeHTaJ'II)HI)Ie N OMIIMPHUYICCKUEC 3aKOHBI

YMEHHE OIMCHIBATh HU3Y4YCHHBIC CBOMCTBa Tel U (I)I/IBI/I‘-ICCKI/IC SABJICHUA, HC-
T10JIb3YA (I)I/IBI/I‘-ICCKI/IG BCIIMYHHBI

Branenne ocHOBaMHM METOJOB HAyYHOTO TO3HAHUSA C YYETOM COOIIOJCHUS
MpaBII 0€30MacHOTO TpyAa: HaOMroieHne PU3HUECKUX SBICHUM:

YMEHHE CaMOCTOSITEIbHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W3




Kon
NpoBePsIeMOro
TpedoBaHMS

IIpoBepsiemble TpeOGOBaHMSA K MPeEIMETHBIM pe3yJibTaTaM 0a30B0ro0
YPOBHSI 0CBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'O
o01ero oopazoBanus Ha ocHoe PI'OC

JaHHOI'O Ha60pa O60py,Z[OBaHI/IH II0 HMHCTPYKLHH, OIIMCBIBATH XOJ OIIbITa
1 3alIMChIBAaTh €TI0 PE3YJIbTAThI, (bOpMy.]'II/IPOBaTB BBIBOJbI,

IIPOBCACHUC IIPAMBIX U KOCBCHHBIX I/I3MepeHI/II71 (1)I/I3I/I‘-IGCKI/IX BCJIMYHH: yMC-
HUE IUIAHUPOBATh M3MEPEHMsI, CaMOCTOSTEIBbHO COOUMpATh SKCIIEPUMEH-
TaJbHYI0 YCTAHOBKY II0 HWHCTPYKUUH, BBIYHCIATh 3HAYEHUE BEIUYHUHBI
U aHAJIU3UPOBATh IIOJIYYCHHBIE DPE3YJBTAThl C Y4ETOM 3aJaHHOW IIOTpell-
HOCTH PE3YyJIbTaTOB U3MEPECHMUI;

[IPOBEJICHUE HECJIOKHBIX HKCIEPUMEHTAIBHBIX HCCIENIOBAaHUM; CaMOCTOS-
TEIbHO COOMpATh OSKCIEPUMEHTAIBHYI0 YCTAaHOBKY U NPOBOJIUTH HC-
CIIEIOBAaHWE [0 HHCTPYKUMUHU, IPEACTABIATh IIOJYYCHHBIE 3aBUCHMOCTHU
(u3MYEeCKUX BEJIWYMH B BUJIE TaOJIMIl U rpaMKOB, YUUTHIBATH [TOTPELIHOCTH,
J1eJ1aTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHUS

[loHnMaHue XapaKTEpHBIX CBOMCTB (HU3HUECKUX Mopened (MaTepuaibHas
TOUKa, a0CONIIOTHO TBEPAOE TENO, MOJETU CTPOSHUS Ta30B, KHUAKOCTEH
1 TBEPIBIX TeJl, MJIaHETapHas MOJEIb aToMa, HyKJIOHHAs MOJENb aTOMHOIO
S7Ipa) ¥ YMEHUE IPUMEHATH UX JJIs1 O0bACHEHHS (PU3MUYECKIX TPOIECCOB

YMeHne oObsICHATD (I)I/I3I/I‘IGCKI/IC MponIeCChl U CBOMCTBaA TCJI, B TOM 4YUCJIC U B
KOHTCKCTC CI/ITyaIII/If/'I IMPAKTUKO-OPUCHTHPOBAHHOT'O XapaKTEpa, B HaCTHOCTH,
BbIABJIATH MPUYUMHHO-CJICACTBCHHBIC CBA3U U CTPOUTH O0OBSACHCHHE C OHOpOﬁ
Ha HN3YYCHHBIC CBOMCTBa (1)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (1)I/ISI/I‘IGCKI/IC 3aKOHBbI,
3aKOHOMCPHOCTU U MOJCIIN

YMeHue pemaTth pacuéTHble 3a1auM (Ha 6aze 2 — 3 ypaBHEHHUI), UCTIOIb3Ys
3aKOHBI U (HOPMYJIbI, CBS3bIBaIOIIME (PU3NUYECKUE BEIUYHMHBI, B YACTHOCTH,
3alMChIBaTh KPATKOE YCIOBHUE 33[]a4M, BBIABIATH HEJOCTAIOIINE JTAHHBIE, BbI-
Oupath 3aKOHBI U (POPMYITBI, HEOOXOAUMBIE JIJIsi €€ PEIIeHUs, UCII0JIb30BaTh
CIPaBOYHbIE JaHHBIC, MPOBOAMTH PACUYETHl U OLEHUBATh PEATUCTHYHOCTH
MOJyYEHHOTO 3HAueHUs (PU3UYECKOM BETMYMHBI, YMEHHE OIpeNessTh
pa3MepHOCTh (PU3NUECKOM BETMUNHBI, TOTYYEHHON NP peIIeHUH 3a/1aun

YMeHue XapaKkTepu30BaTh INPUHLMIBI JEHCTBUS TEXHUYECKHUX YCTPOICTB,
B TOM 4HcJI€ OBITOBBIX NPHUOOPOB, U MPOMBIIIICHHBIX TEXHOJOTHYECKUX
[IPOLIECCOB 10 UX OINMCAHUIO, MCIIONb3Yysl 3HAHMUSI O CBOMCTBAX (hPU3MUECKUX
SIBJICHUN U HE0OX0AUMBble (PU3NUYecKre 3aKOHOMEPHOCTH

10

YMeHHEe HCIIOJIb30BaTh 3HAHUS O (PU3MUECKUX SIBJICHUSAX B IOBCEIHEBHOM
KU3HU JJIs o0ecriedyeHusi O€30MacHOCTH MpH OOpamieHuu ¢ ObITOBBIMU
npuOopaMu M TEXHUYECKUMHU YCTPOICTBaAMH, COXPAaHEHHUS 370POBbSl U CO-
ONMIOZICHUsT HOPM JKOJIOTMYECKOTO TIOBEJCHHS B OKpYKaloUlel cpene;
MOHUMaHHEe HEOOXOAMMOCTU MPUMEHEHHs JTOCTH)KEHUN (UMK M TEXHO-
JTOTUH 711 PallOHAIBHOTO MPUPOIOTIONb30BaAHUS

11

OnbIT  moucka, mnpeoOpa3oBaHUS M MpeACTaBleHUs  MH(OpMaIH
¢u3nYeckoro - coiep)KaHus €  MCIOJB30BaHMEM  HH(POPMALMOHHO-
KOMMYHHMKAaTHUBHBIX  TEXHOJIOTH; yMEHHE  OLIEHWBAaTh  JIOCTOBEPHOCTh
[OJIy4eHHOM MH(pOpMalluu Ha OCHOBE MMEIOIIMXCSI 3HAHUN U JTOMOJHUTENb-

HbBIX HCTOYHUKOB; YMCHUC HUCIIOJIB30BATh IIPHU  BBIINOJIHCHUHU y‘{e6HLIX




Kon
NpoBePsIeMOro
TpedoBaHMS

IIpoBepsiemble TpeOGOBaHMSA K MPeEIMETHBIM pe3yJibTaTaM 0a30B0ro0
YPOBHSI 0CBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'O
o01ero oopazoBanus Ha ocHoe PI'OC

3alaHuil  Hay4yHO-TIONMYJISIPHYIO JIUTEpaTypy (QHU3NYECKOro CoJepKaHusl,
CIpaBOYHbIE MaTepHalibl, pecypchbl cetu HTepHeT; BianeHue 0a30BBIMU
HaBBIKAMU TIpeoOpa3oBaHus WH(OPMAIMU U3 OJAHOW 3HAKOBOM CHCTEMBI B
NpYTyl0; YMEHHME CO3[aBaTh COOCTBEHHBIE IIMCBMEHHBIE U  YCTHBIE
COO0O011IeHUsI HA OCHOBE MH(OPMAIIMH U3 HECKOJIBKUX UCTOUHUKOB




TemaTnueckoe IIJIAaHUPOBAHUEC

7 KIIACC
KoaundecTBO 9acoB
Ne HanmenoBaHmue pa3jiesioB U TeM JuiekTpoHHbIE (IU(POBBIE) 00pa3oBaTeIbHbIE
n/n POrpaMMbI Beero KonTposabHubie IIpakTuyeckue pecypeb
padoThI padoThI

‘Pamen 1. ®u3nka u €€ posib B NO3HAHUM OKPYKAKOIIEro MUpa
‘1.1 ”d)mmca — HayKa O IpUpoe HZ H H ‘ﬂ KIIace
1.2 |®usuueckue penmammer [ I3 Inttps:/Awww.yaklass.ru/p/fizika? YkIShowAll=1
‘1.3 ”ECTGCTBGHHO-HayT-IHI)If/i METOJ IIO3HAHUSA HZ H Hl ‘
‘I/ITOFO 0 pasaeny H8 H
‘Pamen 2. IlepBoHaYaJbHbIE CBEIEHUSI O CTPOEHNH BeleCTBA
‘2.1 ”CTpOCHI/Ie BEIIECTBA HZ H Hl ‘
29 JIBr>KeHre U B3aMMOJICMCTBUE YaCTHI] 4 2 A ximace

"™ ||BemecTBa https://www.yaklass.ru/p/fizika? Y kIShowAll=1
‘2.3 ”ArperaTHHe COCTOSIHUSI BEIIIECTBA Hl H H ‘
‘I/IToro o pazzaeny H? H
‘Pa311e.11 3. JIBusKeHne M B3aUMO/eiiCTBHE Tell
‘3.1 ”MexaHqucxoe JIBIKEHHUE HlO H HZ ‘
‘3.2 ”I/IHepum[, Macca, TNIOTHOCTh H9 Hl Hl ‘ﬁ[tlmécc .. _

ps://www.yaklass.ru/p/fizika? YkIShowAll=1

‘3.3 HCI/ma. Bugsr cun H15 Hl H3 ‘
‘I/IToro 0 pa3feiny H34 H
‘Pa:men 4. laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B
41 [asnenue. [lepenaya gaBneHus TBEPALIMU 5 2

7 |ltenamu, JKUIKOCTSIMHU U Ta3aMH
‘4.2 ”I[aBneHHe SKUJKOCTH HG H H ‘H

Kjacc

4.3 ||Atmocdepnoe namrcnne 5 | L Ittps: //www.yaklass ru/p/fizika? YkIShowAll=1
‘4.4 HI[eﬁCTBHe ’KHJKOCTH M ra3a Ha HlZ Hl H3 ‘



https://www.yaklass.ru/p/fizika?YklShowAll=1
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https://www.yaklass.ru/p/fizika?YklShowAll=1
https://www.yaklass.ru/p/fizika?YklShowAll=1

‘ KosmyecTBo yacoB ‘
) JIEKTpPOHHbBIE (HM(pOBbIE) 06pa3oBaTeibHbIE
I‘D‘; HanMeHOij:;?;f;ifl;ﬂOB e Beero KonTposabHubie IIpakTuyeckue J ( (b[; ecyp 013 0
padoThI padoThI
‘ HHOpr>KéHHOC B HUX TEJIO H H H ‘
‘I/ITOFO 10 paszeny H28 H ‘
‘Pame.ﬂ 5. PaboTra ¥ MOIIHOCTE. DHEprust ‘
‘5.1 HPa60Ta Y MOIIIHOCTh HG H Hl ‘
‘5.2 ”HpOCTHe MEXaHU3MBI H8 H HZ ‘ﬁ KJ'IE'ICC - _
ttps://www.yaklass.ru/p/fizika? YkIShowAll=1
‘5.3 ”MeX&HI/I‘leCKa}I SHEPTHs HS Hl Hl ‘
‘I/ITOFO 0 pasaeny H19 H ‘
‘Pa311e.11 6. IloBTOpPHTEIbHO-00001AI0 M MOYJIb ‘
‘6.1 |‘HOBTOpI/ITeJ'[I)HO-0606HIaIOHII/II71 MOMYJTh HG H H H ‘
‘I/ITOFO 0 paseny HG H ‘
OBIIEE KOJIMYECTBO YACOB I1O
I[MTPOT'PAMME 10214 23
8 KIIACC
KounyecTBo 4yacoB
° 1€JI0B M TeM JIEKTpOHHbBIE (11U pPoBbIe) 00pa3oBaTeIbHbIE
ij‘:[ Harmenm:;:::;g;;; 0 ¢ Beero KonTposabHubie IIpakTuyeckue 2 ( 3 ecyp uj 0
padoThI padoThI
‘Pauen 1. TemioBbie ABJICHUS ‘
‘1.1 HCTpoeHHe ¥ CBOICTBA BEIECTBA HG H H ‘ S knacc
1.2 | Tenmossie mporeccer B3 |1 6.5 |ttps://www.yaklass.ru/p/fizika?Y kIShowAll=1
‘I/ITOFO 0 paseny H39 H ‘
‘Pa:men 2. DyIeKTpHYeCKHe H MATHUTHbIE SIBJICHHUS ‘
21 DnexTpuyecKue 3apsL/IbI. 3apsKEHHbIE 9 1 o wmace
o - https://www.yaklass.ru/p/fizika?YKIShowAll=1
2.2 |Mocrosmupiit snexTpuueckii Tok 31 |1 20 | ' ' ' '
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‘ KonuyecTBo yacos ‘

Ne HaunMeHoBaHMe pa3e/ioB U TeM DJIeKTpoHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE
n/n IporpaMMmbl Beero K"*;Ta%‘::;‘l’:""e Hpa;caTﬁrziclkne pecypebl
‘2.3 HMaFHI/ITHBIe SIBJICHUS Hll H H4 H ‘
‘2.4 H3JIGKTp0MaFHI/ITHa$I VHIYKIUS H7 Hl Hl H ‘
‘I/ITOFO 10 paszeny H58 H ‘
‘Pame.ﬂ 3. IloBTOPHTEILHO-00001AIOIMIT MOYJ/Ib ‘
‘3.1 "HOBTOpI/ITeJ'IBHO-O6O6H_[aIOIHI/II71 MOJ1yJb HS H H H ‘
‘I/ITOFO 0 pa3jeny HS H ‘
OBUIEE K

HpglrpAMOl\j[I]?qECTBO YACOB I1O 102 |3 225

9 KJIIACC

KosanyecTBo yacos

Neo HanmenoBaHue pa3jeioB 4 TeM JIeKTpOHHBIe (HM(POBbIe) 00pa3oBaTeIbHbIC
n/n IPOrpaMMbl Bceero KO};;%‘:)‘];Z?I’W Hpa:aTﬁl’:;iclK“e pecypcebl
‘Pa311e.11 1. Mexannuyeckue siBJIeHHA ‘
11 MexaHnueckoe ABMKEHHE U CIIOCOOBI €ro 30 1 4

OMHCAHUS o knace

1.2 |[BsanmoseiicTue e 18 | [2 Inttps:/Awww.yaklass.ru/p/fizika? Y kIShowAll=1
‘1.3 H3aKOHH COXpaHEHHUS H15 Hl HZ ‘
‘I/ITOFO 0 pazjerny H63 H ‘
‘Pa:men 2. Mexann4ecKue Ko1e0aHUus M BOJIHBI ‘
‘2.1 HMCX&HI/I‘ICCKI/IC KoJieOaHus H8 H H3.5 ‘ o knace
2.2 ||Mexannueckue Bonubr. 38yx [ 3 Inttps://www.yaklass.ru/p/fizika? YkIShowAll=1
‘I/ITOFO 10 paszeny H18 H ‘

‘Pasnen 3. DJIeKTPOMAarHUTHOE 0JIe U JIeKTPOMATHUTHbIE BOJIHbI

‘3.1 HSneKTpOMarHI/ITHoe oJie U HG H H H
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KoaudecTBO 9acoB ‘

No HaumeHoBaHue pa3ieioB U TeM DJieKTpoHHbIe (HU(POBbIE) 00pa3oBaTebHbIE
KonTposibHbIe IIpakTuyeckue

n/n MPOrpamMmbl Bceero pap60Tl>l p paBoTI pecypcbl
‘ HBJ‘ICKTpOMaFHI/ITHBIe BOJIHBI H H H H
‘I/ITOFO 10 paszeny HG H
‘Pame.ﬂ 4. CBeroBbI€ SBJICHHSI
‘4.1 H3aKOHI)I pacnpocTpaHeHus CBeTa H8 H HZ
‘4.2 H.HI/IHSLI Y ONTHYECKUE TPHOOPHI HG H Hl ‘ﬁ KJ'IE'ICC .. _

ttps://www.yaklass.ru/p/fizika? YkIShowAll=1
‘4.3 HPasno;erHe 0eJIoro CBETa B CIIEKT HZ H Hl
‘I/ITOFO 0 pasaeny HlG H
‘Pa311e.11 S. KBaHTOBbIE SIBJICHUS
‘5.1 HI/ICHyCKaHI/Ie U TIOTJIOIIEHHUE CBETAa ATOMOM H4 H Hl
‘5.2 HCTpoeHHe aTOMHOTO siApa HS H H ‘ﬁ KJ‘IE'ICC .. B
ttps://www.yaklass.ru/p/fizika? YkIShowAll=1

‘5.3 HHL[epHLIe peakuuu H? Hl H ‘
‘I/IToro IO pa3feny H16 H
‘Pamen 6. [loBTOPHMTEIHHO-00001IAIOIINIT MOAYIb
6.1 MexaHndeckue sBICHHS (TOBTOPUTEIBHO- 5 3

" |loGoOmIaronuii MOIYIb)
6.2 TemoBsie siBEHUS (TIOBTOPUTETHHO- 3

’ 0000IIarOIIIIT MOJTYJIb)

ONeKTPOMAarHUTHBIE SIBIICHUS
6.3 . 3 1
(TTOBTOPUTETHHO-0000IIAOIIHNI MO/TYIIb)

6.4 CBeToBEbIC SBJICHUS (TIOBTOPHUTEIHHO- 1 1

" |[oGoOmIaronuii MOIYIb)
‘6.5 "HOBTOpI/ITeHBHO-O606H_IaIOH_II/II71 MOAYJb H4 H H H
‘I/ITOFO 110 pas3zaeiy Hl? H
(OBIIEE KOJIMYECTBO YACOB 10 1136 |3 126.5 [
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Ne
n/n

HanmenoBaHmue pa3jie/ioB U TeM
NPOrpaMmbl

KoaudecTBO 9acoB

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

JuiekTpoHHbIE (IU(POBBIE) 00pa3oBaTeIbHbIE
pecypchbl

ITPOTPAMME




