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INOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypoOBHE OCHOBHOTO 00111eT0 00pa30BaHMs COCTaBJIeHa HA OCHOBE MOJIOKEHUN U TpeOOBAHMIMA
K pe3yJibTaTaM OCBOEHHSI Ha 0a30BOM YpOBHE OCHOBHOW 00pa3zoBaTeNbHOM mporpaMmsl, npeacTtaBieHHbix B ®I'OC 00O, a
Takke ¢ ydu€roM ¢enepanbHO paboyell mporpamMmbl BocnuTaHus W KoHuenuuu mnpenojaBaHus y4yeOHOro mpeaMmera
«DusuKay.

ConepxaHue TporpaMmbl MO (PU3MKE HANpaBI€HO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH
oOyyarolmuxcss 1 OpraHu3alnio U3ydyeHus (U3MKU Ha JAESITeIbHOCTHOM ocHOBEe. B mporpamme mno (u3MKe YYUTHIBAIOTCS
BO3MOXXHOCTH ydeOHoro mpenmera B peanmuzanuu TpeboBanuit PI'OC OOO K 1UIaHUPYEMBIM JIMYHOCTHBIM H
METaIpeAMETHBIM PE3YJIbTaTaAM O0YUYEHUs, a TAKXKE MEKIIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUYE€OHBIX IPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHusl.

[Iporpamma 1o (u3uKe ycTaHaBJIMBAET paclpejielieHue y4eOHOro Marepualia mo rojaM oOydeHus (1o Kiaccam),
IIpeIaraeT MPUMEPHYIO MOCIEA0BATENIBHOCTD N3YUEHUSI TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS IIPEAMETHOIO COAECPKAHUS
U y4€Te BO3paCTHBIX 0COOEHHOCTEN 00yYaroInXCsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbIO OKa3aHHUSd METOJUYECKON MOMOIIM YUYUTENI0 B CO3JAaHUM pabdoyeit
MPOrpamMMBbI 10 y4eOHOMY MPEAMETY.

®duszuka SABISETCS CUCTEMOOOPA3YIOLUIUM JUJIsl €CTECTBEHHO-HAYyYHBIX YUYEOHBIX IMPEIMETOB, MOCKOJIbKY (U3NYECKUE
3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SBJICHHM, N3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpoHOMUEH U (hU3UUECKO reorpaduei,
BHOCHUT BKJIaJl B €CTECTBEHHO-HAy4YHYIO0 KapTUHY MHUpa, NPEJOCTaBIseT Haubojee sicHble 00pa3ibl MPUMEHEHUSI HAYYHOTO
METO/1a MO3HAHUS, TO €CTh CIIOCO0a MOJIYYEeHHSI TOCTOBEPHBIX 3HAHUN O MUpE.

OpHa u3 rIaBHBIX 3a4a4 (pU3MYEecKOro oOpa3oBaHUs B CTPYKType 00IIero oOpa3zoBaHUs COCTOUT B (hOPMHUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH U MHTEpeca K HayKe Y 00y4aromuxcsl.

Nzyyenne ¢u3uku Ha 0a30BOM ypOBHE MpEANojaraeT OBJAJCHHE CIEAYIOIIUMH  KOMIIETEHTHOCTSMH,
XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;
e OLICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHNS;



e HHTCPIPCTUPOBATL JAHHBIC U UCIIOJIb30BATb HAYUYHBIC JOKA3aTCIbCTBA AJIA ITIOJIYYCHUA BBIBOIOB.

Ilemn wm3ydeHuss pu3Mku Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHus ompejaesieHbl B KoHIenmuu mpemnoaaBaHus
yaeOHoro mpeamera «Ddu3uka» B oOpa3oBaTenbHBIX OpraHm3anusx Poccuiickoit Denepanuu, peaanu3yONIdX OCHOBHBIE
oO1eo0pazoBaTenbHble MPOrpaMMbl, yTBEpkIEHHON pemeHrneM Kosernn MunucrepcTBa mnpocBenieHus: Poccuiickoit
®enepanuu (mpotokon ot 3 aexadpst 2019 r. No [1K-4BH).

Heau ndyyenuss Gpu3uKu:

NpuoOpEeTEeHUE HHTEpeca M CTPEMIICHHsS OOydYaromuxcsi K HaydHOMY M3YYEHHIO TMPUPOJIbI, pPa3BUTHE UX
MHTEJUIEKTYJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTUE MPENCTABICHUM O HAy4YHOM METOJE NO3HaHWs M (OPMUPOBAHUE HCCIEIOBATEIIHCKOIO OTHOLICHUS K
OKPY’KAIOLIUM SIBJICHUSIM;

(opMHpOBaHME HAy4YHOIO MHPOBO33PEHHUS KAk pe3yibTaTa M3y4YEeHHs] OCHOB CTPOCHHS MaTepud U
(yHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(opMHpOBaHKE MTPEACTABICHUIN O pOIU PUBHKYU AJI PA3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTU;
pa3BUTHE TMpPEACTaBICHUN O BO3MOXKHBIX cdepax Oyaymed npodecCHOHANBHON NeATebHOCTH, CBSI3aHHOW C
(u3MKOM, MOArOTOBKA K AaJIbHEHIIEMY OOYyUEHHUIO B ’TOM HaIPaBJICHUU.

JlocTrKeHHe ATUX 1IeJIe mporpaMmbl Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs 00eCTeUMBACTCS

pELIeHUEM CIEIYIOIUX 3a4a4:

npuOOpEeTeHHe 3HAHUKW O JUCKPETHOM CTPOEHUM BEHIECTBA, O MEXAHWYECKUX, TEIUIOBBIX, JJICKTPUUECKHX,
MAarHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

MpruoOpETEHNUE YMEHHM OMUCHIBATH U OOBSICHATHh (PU3NUYECKUE SIBJIICHUSI C UCTIOIH30BAHUEM TMOTYUCHHBIX 3HAHHM;
OCBOEHHME METOJIOB PEILICHUS MPOCTEUIINX PACUETHBIX 33/1ay C UCIOJb30BaHUEM (PU3NYECKUX MOJENEH, TBOPUECKHUX
Y MIPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHM HAOMIOIaTh TPUPOJHBIC SBICHHUS U BBIMOJIHATH ONBITHI, JIA0OpaTOpHBIE pPabOTHI |
AKCTIEPUMEHTAILHBIC HCCIICIOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEILHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MHPOpMALKEN (PUINYECKOrO coaepkKaHusl, BKIOUYas UHOOPMAIUIO O COBPEMEHHBIX
JTOCTHXKEHUSIX (DU3UKU, aHATIM3 U KPUTUUYECKOE OLICHUBaHUE MHPOPMALINH;



e 3HAKOMCTBO CO cdepaMu TPO(HECCHOHATHLHOW NEATEIBHOCTH, CBSI3aHHBIMH C (HU3UKOW, U COBPEMEHHBIMHU
TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUIX (HPU3MUECKON HAYKU.

Ha uzyuenue ¢usuku (0a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOIO 0OIIero odpaszoBaHusi oTBOAUTCS 238 yacoB: B 7

Kjacce — 68 yacoB (2 yaca B Hezel0), B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 102 gaca (3 yaca B HEJIEIIO).

[Ipemyaraemeiii B mporpamme mo (GU3HKE TEpeueHb JTa00paTOPHBIX padOT W OIBITOB HOCHUT PEKOMEHIIATEIhHBIN
XapaKTep, YUUTEIb AeNIaeT BBIOOP MPOBEICHUS JTa0OPATOPHBIX PabOT M OIMBITOB C YYETOM MHIUBHAYATHHBIX OCOOCHHOCTEH
00y4Jaronuxcsi, CIMCKa SKCIEPUMEHTAIBHBIX 33JlaHUM, MPEJIaraeMbIX B paMKax OCHOBHOTO TOCYAapCTBEHHOIO dK3aMeHa 1o
buzuke.

COAEPKXAHUE OBYUYEHUSA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYIKAKOIIEr0 MUPaA.

®usnka — HayKa o mpupoje. ABieHus npuponabl. OU3NUECKUE ABJICHUS: MEXaHUYECKHUE, TEIUIOBBIC, 3JIEKTPUUYECKUE,
MarHUTHbIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeauuyuHbl. M3mepenue Qusnueckux BenuuuH. Duszudeckue mnpuoOophl. llorpemHocTs H3MEpEeHHI.
MexyHapoaHasi CuCTeMa €IMHMUII.

Kak ¢u3uka u aApyrue ecTeCTBEHHbIC HAYKU U3y4YaroT NMPUpoay. ECTeCTBEHHO-HAayYHBIN METO/] TO3HAHUS: HAOJIIOICHUE,
MMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIJABMIKEHUE THIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHHE HAOII0JaeMOTO
spiennst. Onrcanne GU3NIECKUX SBJICHUN C TTOMOIIBIO MOJIEICH.

Hemoncmpauuu.

1. MexaHuuecKue, TeIJIOBbIE, JIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE SIBJIICHHUSI.

2. ®usndeckue TpuOOPHI U MPOIEAypa MPSIMBIX U3MEPESHU aHAJIOTOBBIM U IIU(GPOBBIM MTPUOOPOM.

Jlabopamopnwie pabomul u onvimol.



Omnpenenenre NEHbI AIEHUS Kbl U3MEPUTENBHOTO IpUbopa.
N3mepenne paccTosHUM.
N3mepenne 00bEMa )KUJIKOCTA U TBEPAOTO TENA.
Onpenenenue pa3MepoB MaJbIX TEIl.
N3mepenue Temneparypsl Ipy IOMOIIM KUJIKOCTHOTO TEPMOMETPA U TaTUYMKA TEMIIEPATYPHI.
IIpoBeneHMe UCCIIETOBAaHUA 110 NMPOBEPKE TMIIOTE3BL: JAIBHOCTh MOJIETA IIAPUKA, ITYIIEHHOIO T'OPU30HTAIBHO, TEM
OoJblIe, YeM 0OJIbIIE BBICOTA ITyCKA.
Paspnes 2. IlepBoHayaibHbIe CBEACHUS O CTPOCHUH BELECTBA.
Crpoenue BemecTBa: aTOMbI M MOJIEKYJIBL, X pasMepsl. OIBITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA.
JBrxenue yactul BemecTBa. CBs3b CKOPOCTH JBWXKEHMSI YacTHIl C TEMIIepaTypoil. BpoyHOBCkoe ABMXKEHHE,
b dy3us. BzanmoaencTBre yacTUL BEUIECTBA: MPUTSHKEHUE U OTTAJIKUBAHHE.
ArperatHble COCTOSIHMSI BEILIECTBA: CTPOCHHUE Ta30B, XKUAKOCTEH W TBEPABIX (KPUCTAUIMYECKUX) Ted. B3anuMocBs3b
MEXy CBOMCTBAMH BEILECTB B PA3HBIX arperaTHbIX COCTOSHUSX U UX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH

o v kA wN Pk

arperaTHbIX COCTOSIHUM BOJBI.

JHemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JBUKCHUS.

2. HaGmogenue nuddyszuu.

3. HaOmronenue siBneHuid, 00bACHSIONINXCS MPUTSYKEHUEM UK OTTAJTKMBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnsie padbomul u onvimol.

1. OmneHka nraMeTpa aToMa METOJO0M PSJIOB (C HCIOb30BaHUEM (GoTorpadmii).

2. OnBITHI 110 HAOIIOIEHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEHCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSIAKEHUSI.

Pa3nen 3. /IBuskeHue U B3auMoielicTBHE TeJl.

Mexannueckoe JBHXeHUE. PaBHOMepHOe U HepaBHOMepHoe jaBuxkeHue. Ckopoctb. CpenHsii CKOPOCTh MpH
HEPABHOMEPHOM JABUKEHUU. PacU€T myTH U BpeMeHU ABUKECHUS.



SIBnenue uHepuuu. 3aKOH MHepUMU. B3auMozeicTBue Ten Kak NpUYMHA U3MEHEHUS CKOPOCTH JBMXKEHMS Tes. Macca
Kak Mepa uHepTHocTHU Tena. [lnoTHocTh BemecTBa. CBs3b MIIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €JMHHUIIE 00bEMa BEIIeCTBA.

Cuna kak XapakTepucTUKa B3aumonenctBus Tei. Cuna ynpyroctd W 3akoH ['yka. M3mepeHue cuibl ¢ HMOMOLIBIO
IMHAMOMETpa. SIBIeHHE TAroTeHuss M cwia Tsbkectu. Cuila TSKECTHM Ha Jpyrux IutaHerax. Bec tena. HeBecomocTs.
CrnosxeHue cuJil, HalpaBJICHHBIX 110 OAHOM mpsMoil. PaBHoaeiicTByromas cwil. Cuna TpeHus. TpeHue CKONbKEHUsI U TPEHUE
nokos1. TpeHue B IpupoJie ¥ TEXHUKE.

Hemoncmpauuu.

1
2
3
4.
5
6

Habmronenne MexaHM4eCcKoro JIBMKEHUS Tea.

N3mepenre CKopoCTH MPSIMOIMHEUHOTO JIBUKEHHUS.
Habmronenue ssBeHUsI HHEPITUH.

HaOnronenune naMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEI.
CpaBHEeHUE Macc 1O B3aUMOACHCTBUIO TEI.

CrioxeHne CHl, HallpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopnwie pabomul u onvimol.

1.

ik W

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JIBIKEHHS (IIapyKa B JKUJIKOCTH, MOJEIU DJIEKTPUUYECKOTO aBTOMOOWMIIS U
TaK jajuee).

Ornpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpycKa WM IIapyuKa MO0 HAKJIOHHOM TMJIOCKOCTH.

Ornpenenenue MI0THOCTH TBEPAOTO TeA.

OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSDKEHUS (ehopMarium) npy>KHHbI OT MPUII0KEHHON CHITBI.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHHS OT Beca Tella U XapaKTepa COMPUKACAIOIINXCS
IIOBEPXHOCTEN.

Pasznen 4. JlaBjieHne TBEPABIX TeJl, dKUIKOCTEN U ra30B.

Hasnenune. CriocoObl yMEHBINIEHUS W yBEJIMUEHUS JaBieHUs. J[aBieHne raza. 3aBUCUMOCTh JIaBJICHUS raza OT 00bEMa,
temnepatypsl. [lepenayua naBineHus: TBEPAbIMU TEIAMHU, KUAKOCTAMM U razaMmu. 3akoH [lackains. [THeBMaTHUeCcKue MalIHBI.
3aBUCUMOCTh JAaBJCHUS KUJIKOCTH OT riayouHsl. I'uapoctatudyeckuii mapagokc. Coobaromuecs: cocyabl. [ uapaBiuueckue
MEXaHHU3MBI.



Atmocdepa 3emaum U armocdepHoe AaBiaeHue. [IpuumMHBI CyIIeCTBOBAaHUS BO3IYIIHOM 000704ky 3emiu. OmbIT
Toppuuenmu. U3mepenne atMochepHOTo JaBiIeHUSA. 3aBHCHMOCTh aTMOC(EPHOTO JaBICHUS OT BBICOTHI HAJ YPOBHEM MOPHI.
[TpubGops! 17151 M3MepeHus aTMOC(HEpPHOTO JTaBJICHHUS.

JleficTBUE >KMIKOCTH M ra3a Ha IMOTPYKEHHOE B HUX Telo. BelTamkuBaromias (apxuMenoBa) cuja. 3akoH Apxumena.
[LtaBanue Ten. Bo3nyxomnaBaHue.

Jlemoncmpayuu.

© N o v A wN e

3aBUCHUMOCTbD JABJICHUSA ra3a OT TEMIEPATYPHI.

[lepenaua naBieHUs )KUIAKOCTHIO U Ta30M.

Coobmraromuecs: CoOCy/Ibl.

['mppaBnuueckui npecc.

[IposiBeHue neicTBUS aTMOCPEPHOTO JTABICHUS.

3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJa U MIIOTHOCTH KUIAKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue miaBaHUs TE: IJIABAHWUE WJIA TIOTPYKEHHUE TEJI B 3aBUCUMOCTH OT COOTHOIICHUWS IUIOTHOCTEW Tejla W
YKUJIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1.
2
3.
4

5.

UccnenoBanue 3aBUCMMOCTHU Beca Teja B BOJE OT 00BbEMA MOTPY>KEHHOM B *KUIKOCTh YACTH TeJa.

OrnpeneneHre BbITATIKUBAIOIIEH CUIIbL, JEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE B )KUAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEN HA TEJIO B KUJIKOCTH, OT MacChl TeJa.

OnBITHI, TEMOHCTPUPYIONINE 3aBUCHMOCTD BBITAIKUBAIONICH CHIIBI, IEUCTBYIOIICH HA TEO B JKUIKOCTH, OT 00BEMA
MOTPY>KEHHOM B )KMAKOCTh YaCTH TEJIA U OT MUIOTHOCTH KHUJKOCTH.

KoncrpyupoBanue apeoMeTpa miim KOHCTPYUPOBAHUE JIOJIKU U ONIPEICTICHUE €€ TPy30M0IbEMHOCTH.

Pa3znesn 5. PaGoTra 1 MOIIHOCTB. JHEPrHUsl.
Mexanuueckast pabota. MOITHOCTb.



[IpocTbie MexaHW3MBI: pblyar, OJOK, HAKJIOHHAs IMJIOCKOCTh. [IpaBuno paBHOBecus pwiuara. [IpumeneHnue mpasuia
paBHOBecCHUs pbluara kK 0J70Ky. «3o0si0T0€e npaBuio» Mexanuku. KIIJ[ mpocTeix Mexanu3MoB. [IpocTeie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass sHeprus. Kunernueckas M mnoTeHUManbHas sSHeprus. [IpeBpailleHHe OIHOrO0 BUJA MEXaHUYECKOM
SHEPIruM B APYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Ompenenenue pabOThI CUIIbI TPEHUS MIPU PABHOMEPHOM JIBUKEHUH TeJla 10 TOPU30HTAILHON TOBEPXHOCTH.

2. HccnenoBaHue ycliOBUM paBHOBECHS pblyara.

3. Hsmepenue KII/I HaKITOHHOM IIIIOCKOCTH.

4. V3yueHue 3aKOHA COXpaHEHUS MEXAaHUYECKON SHEPIHUH.
8 KUIIACC

Pa3znen 6. TeruioBbie siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJIIPHO--KNHETUYECKON TEOpUM CTPOEHHS BellecTBa. Macca W pa3Mepbl aTOMOB H
MoJieKyJ. OTNBIThL, MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUU.

Mopenu TBEPAOro, KUAKOTO M Ta3000pa3HOro COCTOSIHMM BemiecTBa. Kpucramimdeckue u amopdHbie Tena.
OObsicHEHUE CBOWMCTB Ta3oB, KUAKOCTEH M TBEPIBIX TEJI HA OCHOBE MOJIOKECHHUH MOJEKYJSIPHO--KHHETHUYECKOW TEOPHUH.
CmaurBaHU€ M KaOWJUISIPHBIE ABJIEHUS. TenaoBoe paclinpeHue U CKaTue.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBWXKEHUs 4acTull. BHyTpeHHss sHeprus. CrnocoOsl
W3MEHEHUsS BHYTPEHHEH SHEpPruM: Tervionepeaaya U COBepIIeHHe paboThl. Bumbl Temsonepeaadn: TEMIOMPOBOIHOCTS,
KOHBEKIIHS, U3IIyYCHHUE.

KonuuectBo TemioTel. YaenbHas TEMJIOEMKOCTh BellecTBa. TemIiooOMEeH W TEIUIOBOE paBHOBECHE. Y PaBHEHHE
teroBoro OanaHca. IlnaBieHne u  OTBepAEBaHUE KPUCTAUIMYECKUX BELIECTB. YJENbHAs TEIJIOTa IUIABJICHUS.



[Tapoo6pazoBanue u kouaeHcanus. Vcnapenwe. Kunenue. VYnpenbHas Temiora mapooOpa3oBaHUS.

TEeMITepaTypbl KATICHUS OT aTMOC(EPHOTO JaBICHUSI.
BrnaxHocTts BO3myXa.
DHeprus TOIIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUs.
[Ipunnunel padotel Ternosbix aurateneit KIIJ[ termnoBoro asurarens. TemnoBble IBUraTeld U 3aliuTa OKpPYKaroIIeH

CpeIIbl.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUM B TEIJIOBBIX MPOIECCaX.
Jlemoncmpayuu.

L o N oy kAW R
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Hab6nronenue 6poyHOBCKOTO IBUKCHHUS.

Hab6nronenue nuddysun.

HaGnronenue ssBneHuit cMaunBaHUS U KaMWUISIPHBIX SBJICHUH.
Habmroienne TermmoBoro pacumpeHust Tedl.

HN3meHeHue AaBJICHUA ra3a IMIPHU U3MCHCHUU 00BEMa 1 Harp€BaHHU WJIN OXJIAKACHUU.

[IpaBuna n3aMepeHust TeMIepaTyphl.

Bunbl Tenonepenayn.

OxJtaxkieHue npyu COBEPIIEHUH padOTBhI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMHU CUJIAMU.

. CpaBHEHHE TEIUIOEMKOCTEH Pa3IMUHbBIX BEIIECTB.

. HabOmnroneHue kureHus.

. HaGnronenue noctosiHCTBa TeMITepaTyphl MPH TIaBJICHUH.
13.

Moenu TeIUIOBBIX ABUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

1.

2
3.
4

OnBITH IO OOHAPYKEHUIO IEUCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.
OnbITHI O BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WIIA caxapa.

OneITH IO H8.6J'IIOI[€HI/IIO TCIIJIOBOT'0 PaCIIMPCHUS ITa30B, }I(H,HKOCTeﬁ 141 TBépI[BIX TCII.

Ornpenenenue JaBIeHUs BO3IyXa B OaJIOHE HITIPHUIIA.

3aBUCUMOCTDH



OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD AaBJICHUS BO3yXa OT €ro 00bEMa U HAarpeBaHUs UM OXJIXKICHUS.
6. IlpoBepka rumore3sl JTUHEHHON 3aBUCUMOCTH JUIMHBI CTOJOMKAa JKHJIKOCTH B TEPMOMETPHUUECKOH TpyOKe OT
TeMIEPaTyphl.
7. HaOmroneHnve uaMeHeHus: BHyTPEHHEH SHEPTUM Teja B pe3yJibTare Terlonepeaayl 1 padoThl BHEITHUX CUJL.
8. HccnenoBanue siBJieHUs TEIII0O0OMEHA MPU CMEIIMBAHUM XOJIOAHOW U TOpsiYeii BOJIBI.
9. OmpeneneHue KOJWYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW MNpU TEIJIOOOMEHE C HarpeTbiM METaNInYECKUM
LHAJIMHIPOM.
10. OnpenesieHne yaeapHON TEINTOEMKOCTH BELIECTBA.
11. MccnenoBanue nporecca uCrapeHus.
12. OnpesesieHne OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.
13. OnpeneneHue yaenbHOM TeIUIOTHI IIABJICHUS JIbJA.
Paznen 7. DaekTrpuyeckue 1 MATHUTHBIE SIBJICHHS.
Onektpuzanms Ten. J[Ba poja 3JeKTpUYeCKHX 3apsiaoB. BzauMmopeilicTBue 3apsikeHHBIX Ted. 3akoH Kynona
(3aBUCHMOCTD CUJIBI B3aUMOJICHCTBUS 3apsSIKEHHBIX TEJT OT BETUYMHBI 3apSI0B U PACCTOSHUS MEXKY TEJIaMu).
Onextpuueckoe noje. HanpsxEHHOCTh anekTpudeckoro mojis. [IpuHuun cynepno3uiuu 3JeKTpUYecKuX moiied (Ha
KaueCTBEHHOM YPOBHE).
Hocurenn »snekTpudeckux 3apsgoB. ODJEMEHTapHbIA JneKTpudyeckuil 3apsa. Crtpoenme aroma. I[IpoBomHukM H
JTURJIEKTPUKHU. 3aKOH COXPAaHEHHUs JIEKTPUUECKOTO 3apsia.
DJIEKTPUYECKUM TOK. YCJIOBUSL CYIIECTBOBAHMS SJIEKTPUUYECKOTO ToKa. VMCTOUHMKHM MOCTOSSHHOrO TOKa. JleicTBus
ANEKTPUUECKOr0 TOKA (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUYECKUI TOK B )KHJIKOCTAX U Ta3ax.
Onektpuueckas uenb. Cuia Toka. OIJeKTpuyeckoe HanpsikeHne. CONpOoTUBICHUE MPOBOJHUKA. Y IEITbHOE
CONPOTHUBJIEHUE BellecTBa. 3aKkoH OMa [i1s ydacTka uend. [locienoBarenbHoe U mapamienbHOE COEIMHEHUE TPOBOAHUKOB.
PaGota u w™omrHOCTh 3yekTpuueckoro Toka. 3akoH Jxoyns—JIeHma. DnekTpudyeckue Ienu W MOTpeOUTenu
ANIEKTpUYECcKoi sHeprun B ObITy. KopoTkoe 3ambikaHue.
[TocTrosiHHBIE MarHUTHL. B3anMoJelcTBUE NMOCTOSIHHBIX MAarHUTOB. MarHuTHoe nojie. MarautHoe nose 3eMiid U €ro
3Ha4YeHUE I KU3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHOE MoJie NEKTPUYECKOro Toka. [I[puMeHeHne aIeKTpOMarHuToB B



TeXHUKE. J[eMiCTBME MArHUTHOIO MOJS Ha MPOBOJHUK C TOKOM. OJIEKTPOJBHUIATENlb MOCTOSHHOIO TOKa. Mcmonb3oBaHue
AJIEKTPOJIBUTATEIIEH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.
Omnbitel @apages. SBneHue snekrpomaruutTHoW uHAYKIUH. [IpaBuno Jlenna. Dnextporeneparop. CiocoObl MOTyUYEHUS
AIEKTPUUECKON SHEPTUH. DIEKTPOCTAHIIMU HA BO30OHOBIIIEMBIX UICTOYHUKAX YHEPTHUU.
Hemoncmpayuu.
DJIeKTpU3aLus TEN.
JIBa poaa 3JIEKTPUYECKHX 3apsII0B U B3AUMOJICUCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO U AEUCTBUE JIIEKTPOCKOIIA.
DIIEKTpPOCTaTUYECKASs] HHAYKIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.
[IpOBOAHUKY U JUATIEKTPUKH.
MopaenupoBaHue CHIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.
HcTouHMKM TOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUUECKOTO TOKA.
. DIEKTPUYECKUI TOK B HKUJKOCTH.
. 'a30BbI1 pasps.
. I3MepeHne cuitbl TOKa aMIIeEPMETPOM.
. I3MepeHune 3JIeKTpUIeCKOro HalpsKEHUsT BOJIBTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUMN.
. BzaumoiericTBrE TOCTOSIHHBIX MAarHUTOB.
. MonenupoBaHrue HEBO3MOXXHOCTHU Pa3/IeJICHUS MOJFOCOB MarHuTa.
. MonennpoBaHWe€ MAarHUTHBIX MOJIEH MOCTOSTHHBIX MATHUTOB.
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. OneIT Dpcrena.

. MarsuTHoOe€ 1oJie Toka. DJIEKTPOMAarHur.

. JleficTBME MarHUTHOTO MOJIsI HA MPOBOJIHUK C TOKOM.
. DJEKTPOABUTATEh TOCTOSTHHOTO TOKA.
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22.
23.
24,
25.

HccnenoBanue sIBIEHUS 2JIEKTPOMATHUTHON MHAYKIIHH.

Omneitel @apagnes.

3aBUCUMOCTh HapPABIICHHUS] HHIYKIIHOHHOTO TOKA OT YCJIOBHI €r0 BOSHUKHOBEHHS.
DIEeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomol u onvimol.
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10.
11.
12.
13.
14.
15.
16.
17.

18.

OnbITHl 110 HAOTIOICHUIO STIEKTPU3ALMH T MHAYKIIMEH U MPU COMPUKOCHOBEHHH.

HccnenoBanue nelCTBUS JIEKTPUUECKOTO OIS Ha MPOBOTHUKHU U TUAJICKTPUKH.

COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MTOCTOSTHHOTO TOKaA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHie HAMPSKEHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT COMMPOTHUBIICHHS PE3UCTOPA U HAIIPSHKCHUS Ha
pesucTope.

OMnBITHI, JEMOHCTPUPYIOIINE 3aBHCHMOCTD 3JIEKTPUYECKOTO COMPOTHUBIICHUS TPOBOAHUKA OT €0 JTMHBI, TIIOMIATH
MOTIEPEYHOT0 CEYCHHS ¥ MaTepuara.

[IpoBepka mpaBmIa CI0KEHUS HAMPSHXKEHUN TP MOCIEA0BATEIIbHOM COSIMHEHHUH JIBYX PE3UCTOPOB.

[TpoBepka mpaBmIa sl CHITBI TOKA TMPU MapajIeIbHOM COSTUHEHUN PE3UCTOPOB.

Omnpenenenre pabOTHI AACKTPUICCKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

Omnpenenenre MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIJIEISIEMOM HAa PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MAYIIETO Yepe3 JIAMIIOUKY, OT HAIIPSDKCHHS Ha HEH.

Onpenenenue KIIJ[ narpeBarens.

HccenenoBanre MarHUTHOTO B3aUMOJICHCTBUS TTIOCTOSTHHBIX MarHUTOB.

N3yueHnne MarHuTHOTO OISl IOCTOSTHHBIX MAarHUTOB TTPH MX 00BEIMHECHUN U Pa3/ICIICHHH.

HccnenoBanue neiicTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBHUS KATYIIKH C TOKOM M MarHuTa OT CHJIBI TOKa U
HaIpaBJIeHUs TOKa B KaTYIIIKE.

W3ydenne neiicTBUS MAarHUTHOTO TOJISI HA TIPOBOTHUK C TOKOM.



19. KoHcTpyHnpoBaHue 1 u3ydeHue paboThl 3JIEKTPOABUTATEIS.
20. M3mepenne KIIJI anekTpoaBuratesibHOW yCTaHOBKH.
21. ONBITBL 1O MCCJENOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHON WHAYKIMHU: HCCIEIOBAHWE W3MEHEHUM 3HAYEHUSA U
HaIpaBJICHUS UHAYKIIMOHHOIO TOKA.
9 KUIIACC

Paszpnes 8. Mexanuyeckue siBJICHUs.

Mexannueckoe nBmxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
PaBHOMEepHOE TpsIMONMHENHOE JIBH>KeHUE. HepaBHOMEpHOE MpsIMOJIMHENTHOE ABMKEeHHE. CpeaHsis U MTHOBEHHAs] CKOPOCTh
TeJIa IPU HEPABHOMEPHOM JIBUKCHUHU.

Yckopenne. PaBHOyCKOpEeHHOE NMpsAMOJIMHEHOe IBIkeHue. CBoOo1HOE najeHue. OnbIThl ["anumes.

PaBHOMepHOE JnBHMXKEHHME MO OKpyxkHOocTH. llepron m uacrora oOpameHusi. JluHeliHas W yrjioBas CKOpPOCTH.
I{eHTpOoCTpEMHUTEIIEHOE YCKOPEHHUE.

ITepseb1it 3akoH HeroToHa. Bropoii 3akoH Hetotona. Tperuii 3akon Hetorona. [IpuHumn cyneprno3uunu cus.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TpeHUS CKOJIBKEHUS, CUjla TPEHUS MTOKOs, IPYTHUe BUABI TPEHUS.

Cuna TsHKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUA. Y CKOPEHHE CBOOOJHOTO MajieHud. JBrkenue miaHeT BOKpyr CounHia.
[IepBast kocMuyeckass CKOpoCcTb. HeBECOMOCTh U MEpErpy3KH.

PaBHOBecue matepuanbHOM TOYKK. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue TBEPIOTO Tena € 3aKpEIIEHHON OCHIO
BpanieHuss. MoMeHT cuiibl. L{eHTp TskecTH.

Nmnynece Tena. U3meHenune umiynbsca. IMmynbe cuitbl. 3aKOH COXpaHEHUS! UMITYJIbCa. PEakTHBHOE ABMKEHHE.

Mexannueckass pabota u MOIIHOCTh. PabGora cun TsbKkecTd, ynpyroctv, TpeHus. CBsi3b JHEpPrMM U PabOTHI.
[lorenunanbHass SHEpPrusi Tena, MOAHATOrO HAJ NOBEPXHOCTBIO 3eMid. lloTeHnuanbHash SHEpPrus CKaTOM NPYKUHBI.
Kunernueckas sneprusi. Teopema 0 KHHETUUYECKOM Y3HEPTUH. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPTHUH.

Hemoncmpauuu.

1. HabGnrogeHue MexaHMYeCKOro JIBHXKEHUSI TeJla OTHOCUTEIBHO Pa3HbIX Tell OTCUETA.

2. CpaBHEHME NIyTEN U TPACKTOPUIM ABUKEHHS OJTHOTO U TOTO K€ T€JIa OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.
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8.
9.

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

W3mepeHue CKOpOCTH U YCKOPEHUS IPSMOJIMHEHHOTO IBUKEHHUSL.

HccnenoBanue Npru3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

Habmoienue ABMKEHUs Tella o0 OKPYKHOCTH.

HaGintoieHne MexaHMUYecKuX SIBICHUM, MPOUCXOAAIUX B cucteMe orcuéra «Tenexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBUKEHUHM OTHOCUTEJIBHO KaOMHETA (PU3UKH.

3aBUCUMOCTh YCKOPEHHS Tejla OT MacChl TeJla U ACHCTBYIOIIEH HAa HETO CUIIBI.
HaburoieHne paBeHCTBa CUII ITPU B3aUMOJICHCTBUY TEIL.

N3meHenue Beca Tena npu yCKOPEHHOM JBUKEHUU.

Ilepenada nMIrynbca Npyu B3aUMOJICHCTBUH TEIL.

[IpeoOpa3oBaHus SHEPTUH NPU B3AUMOAECHCTBUM TEN.

CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHHe UMITYJIbca IPH a0COIOTHO YIPYTOM B3aUMOJEHCTBUU.

Halnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHre MEXaHMUECKON SHEPTUU ITPU CBOOOTHOM MaJICHUH.

CoxpaHeHHe MEXaHUYECKOM PHEPTUU NIPU JIBHIKEHHUH TeJa O JEHCTBUEM MIPYKUHBI.

Jlabopamopnsie pabomul u onvimol.

1.
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KoHcTpynpoBaHue TpakTa I pa3roHa M TadbHEHIIIEr0 paBHOMEPHOTO JBYIKEHUS IIApUKa WA TETICHKKH.
Omnpenenenre CpeHe CKOPOCTH CKOJIbKEHUS OpyCcKa WM JBUKEHUS IIapHUKa 10 HAKJIIOHHOM TIOCKOCTH.
Omnpenenenre yCKOPEHUs Tella IPU PABHOYCKOPEHHOM JIBHKEHUH IO HAKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TTyTH OT BPEMEHU TIPU PAaBHOYCKOPEHHOM JIBMKEHUHU 0€3 Ha4aJIbHOW CKOPOCTH.
[TpoBepka TrUMOTE3bI: €CAU MPU PABHOYCKOPCHHOM JIBM)KCHHHM 0€3 HAa4YaJIbHON CKOPOCTH IYTH OTHOCSATCS KaK Psi
HEYETHBIX YHCEIT, TO COOTBETCTBYIOIIHME MPOMEKYTKH BPEMEHHU OJIMHAKOBHI.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHHSI OT CHUJIBl HOPMAJIbHOTO JaBJICHUS.

Omnpenenenre kodhPuIeHTa TPEHUS CKOJIBKEHUS.

Omnpenenenne KECTKOCTU TPYKUHBI.

Omnpenenenre pabOTHI CHIIBI TPEHUS IPH PABHOMEPHOM JIBIDKEHUH Tella TI0 TOPU30HTAIBLHOM MOBEPXHOCTH.



10. Onpezenienre pabOThl CUIIbI YIIPYTOCTU TMPHU MOABEME Ipy3a C UCIOJIB30BAHUEM HEMOJBUYKHOTO U MOJBUKHOTO
0JIOKOB.

11. 3ydeHue 3aKkoHa COXpaHEHUS! SHEPTUH.

Pa3ngen 9. MexannuecKue K0J1e0aHUA M BOJIHEBI.

Koneb6arenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUMN: MEPUOJI, YACTOTA, aMILTUTyAa. MaTeMaTuuecKuil u
MpY>KUHHBIN MasiTHUKH. [IpeBpaliieHue sHepruu npu KojieOaTeIbHOM JIBUKEHUU.

3atyxarone koJsieOanus. BreiHykaeHHbIE KojeOaHus. Pezonanc. Mexanudeckue BoOJIHBI. CBONHCTBA MEXaHUYECKHUX
BOJH. [lpojonibHBIE W TOINEpeyYHbIe BOJHBI. J[JIMHA BOJIHBI U CKOPOCTh €€ pachpocTpaHeHHs. MexaHWyecKue BOJHBI B
TBEPJIOM TeJ€, CEHCMHYECKHE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa 1 BbicOTa TOHA. OTpakeHue 3Byka. MHdpa3Byk U yabTpa3ByK.

Hemoncmpauuu.

1. HaGmronenue konebaHuii T Mo IEUCTBUEM CHIIBI TSXKECTH M CHIIBI YIIPYTOCTH.

2. HaGmronenue koneGanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3. HaOGnroneHue BRIHYXKIEHHBIX KOJIeOaHUN 1 pe30HaHcAa.

4. PacnpocTpaHeHHe NpOJ0JIbHBIX U MOMEPEYHBIX BOJH (HA MOJENHN).

5. HabGnroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKUU PE30HAHC.

Jlabopamopnwie pabomul u onvimol.
Omnpenenenre 4aCTOTHI M MEPUO/Ia KOJICOaHUN MAaTEMAaTHIECKOTO MasTHUKA.
Omnpenenenre 4aCTOTHI M MeproAa KoJieOaHUHN MPY>KUHHOTO MassTHHUKA.
UccnenoBanue 3aBUCUMOCTH Tleproia KojaeOaHui MOABEIICHHOT0 K HUTU I'py3a OT JIJTMHBI HUTH.
UccnenoBanue 3aBUCUMOCTH Tleproia KojaeOaHu Mpy>KMHHOTO MasiTHUKA OT MacChl rpy3a.
[TpoBepka HE3aBUCUMOCTH MEPHOIa KoJieOaHUH TPy3a, TMOIBEIICHHOTO K HUTH, OT MacChl rpy3a.
OnbIThl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH Mepuoda KoJieOaHWUN TPYKUHHOTO MasTHUKA OT Macchl Tpy3a u
AKECTKOCTH NPYKUHBI.
7. V3MepeHue yckopeHusi CBOOOHOIO MaICHUS.
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Paszges 10. D1eKTpOMArHuTHOE 1MOJI€ U JJIEKTPOMATHUTHBIE BOJIHBI.
ONEKTPOMarHUTHOE  ToJie.  DJEKTPOMarHuTHble  BOJIHBL.  CBOHCTBA  2JIEKTpOMarHuTHbIX  BosH.  [llkana
ANEKTPOMArHUTHBIX BOJIH. VICTI0JIb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3H.
DneKTpoMarHuTHas nmpupoaa ceera. CkopocTs cBeTa. BOoTHOBBIE CBOKICTBA CBETA.
Hemoncmpayuu.
1. CBoliCTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BOJHOBBIE CBOWCTBA CBETA.
Jlabopamopnsie pabomul u onvimol.
1. M3yyeHue CBONCTB AJIEKTPOMATHUTHBIX BOJH C MIOMOIIBI0 MOOMIIBHOTO Tele(oHa.
Pazgea 11. CBeroBble sIBJICHHS.
JlyueBas monenb cBera. Mcrounuku cera. lIpsMonuneliHoe pacnpoctpaHeHue ceera. 3atMeHust ConHna u JIyHbI.
Otpaxenue cera. [Lnockoe 3epkano. 3aKOH OTPaKEHUSI CBETA.
[Ipenomiienue cBera. 3aKOH mpesnomiieHus cBeTa. [loHOe BHyTpeHHEEe OTpa)keHue cBeTa. Mcronap30BaHME MOJTHOIO
BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOAAX.
Jlunza. Xon mydeit B nuHze. Ontuueckas cucrema (poroammnapara, MUKpPOCKOIIa U Telleckoma. ['J1a3 kak omTuueckas
cucteMa. ban3opykocTh U JaTbHO30PKOCTb.
Paznoxenue 6enoro ceera B criektp. OnbiTel HetoTOHA. CliokeHne cieKTpaibHbIX [BETOB. Jucnepcus cBera.
Jlemoncmpayuu.
[IpssmonuHEHOE pacCIpOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.
Ontuyeckui CBETOBO/I.
Xon iaydeil B coOuparoiiei JInH3e.
XoJ JIydeu B paCCEUBAIOIIECH JIMH3E.
[Tonyyenue n300pakeHUi ¢ TOMOUIBIO JTUH3.
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9.

HpI/IHHI/IH I[CﬁCTBPIH (bOToannapaTa, MHUKPOCKOIIa 1 TCJICCKOIIA.

10. Monens riasa.
11. Pa3noxenue 6emoro cBera B CIIEKT.
12. [Tonydenue 6enoro cBeTa Mpu CIOKEHUHM CBETa Pa3HBIX 1IBETOB.

Jlabopamopnwie pabomol u onvimol.

No v ks~ wnN e

Uccnenoanne 3aBUCUMOCTH yIJIa OTPAKEHUS CBETOBOTO Jy4da OT yTJiia MaJICHHUS.

N3ydenune xapakTepUCTUK U300paKEHUS ITPEAMETa B MIIOCKOM 3epKaJie.

HccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMJICHUS CBETOBOTO JIy4ya OT yriia NMaJeHUsl Ha TPAHUIIE «BO3yX—CTEKIION.
[Toydyenue n300pa>keHri ¢ TOMOIIBIO COOUPAIOIICH JIMH3BI.

Omnpenenenre (HOKYCHOTO PACCTOSHUS U ONTUYECKOM CHIIBI COOMPAIOIEH JIMH3BI.

OMnBITHI O Pa3IOKEHUIO OEJIOr0 CBETA B CHEKTP.

OMnBITEI O BOCOPUATHIO IIBETA MTPEMETOB MPU UX HAOIIOJICHUH Yepe3 [IBETOBbIC (DUIIBTPHI.

Pa3)1e.11 12. KBanToBbI€e sIBJICHUS.

Omnswitel Pezepdopaa u nnanerapnast Mmojienb aroma. Mojens aroma bopa. Mcmyckanue u moTJiomeHne CBeTa aTOMOM.
KBanTel. JInHeHyaTsie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, Oeta- 1 ramma-usiydenusi. CtpoeHre aToMHoro siapa. HykioHHast Moiesnb aTOMHOTO siipa.
N3otonsl. PannoaktuBHbIe npeBpaienus. llepuon nonypacnanga aTOMHBIX s1ep.

SAnepHbie peakunu. 3aKOHbI COXPAHEHUS 3apsiJ0BOTO U MACCOBOIO YKCEN. JHEPIrusl CBSI3U aTOMHBIX siiep. CBsI3b MaccChl
1 sHepruu. Peakiuu cunresa u aenenus aiaep. crounuku sueprun CoJiHIAa U 3BE3].

SAnepHas sHepreTuka. JlercTBrs paAMOAKTUBHBIX W31yYCHUN HA )KUBBIC OPTaHU3MBL.

Hemoncmpauuu.

1.

2
3
4.
5

CnekTpbl U3ITyYEHUS ¥ TIOTJIOIICHUS.
CnexTpbl pa3IM4yHbIX Ta30B.

CnekTp Bogopo/ia.

Habmronenue tpexoB B kamepe Busbcona.
Pabora cuérunka HOHM3UPYIOUIUX U3JTyYCHUH.



6. Perucrtpanus u3nydeHus IpUPOJHBIX MUHEPAIOB U POIYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaGnropeHue CIUTONTHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHHUSI.

2. UccnenoBanue TpeKoB: U3MEPEHUE PHEPTUN YACTHIIBI [0 TOPMO3HOMY IyTH (110 poTorpadusam).

3. H3MmepeHue painoakTUBHOTO OHA.

IHoBTOpHUTEIBLHO-00001AIOIINIT MOAYJIb.

[ToBTOpUTENHEHO--0000IIAIOIIUN MOAYJIb MPEIHA3HAYEH JIJISI CUCTEMATHU3allud U 0000IIEHUS TPEAMETHOTO COJICPKAHUS
M OMbITa JESITEIBHOCTH, MPUOOPETEHHOTO MPU M3YYEHUU BCEro Kypca (U3HKU, a TaKXKe IS MOJATOTOBKH K OCHOBHOMY
rocyJapCTBEHHOMY dK3aMeHy 1Mo (hU3uKe JUIsi 00yUdaroImuxcs, BHIOPABIIUX 3TOT yU4eOHBIN MpeMeT.

[Ipy u3ydyeHUM NAHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BHBI JIESITEIBHOCTH, HAa OCHOBE KOTOPBIX
obecrieunBaeTCsl JOCTHKEHUE MPEIAMETHBIX M METANpPEIMETHBIX IUIAHUPYEMbIX pPe3yJIbTaToB OOydeHus, (hopMuUpyeTcs
€CTEeCTBEHHOHAyYHAasi TPaMOTHOCTh: OCBOGHHUE HAyYHBIX METOJOB MCCIEIOBAHUS SIBICHUN MPUPOJbI U TEXHUKH, OBJIAJICHUE
YMEHUSIMU OOBACHATh (PU3UUECKUE SIBJIICHUS, IPUMEHSISI MOJyYEHHBIE 3HAHUSI, PellaTh 3a/a4M, B TOM YHUCJI€ KaUeCTBEHHbIC U
AKCIIEPUMEHTAJIbHBIE.

[IpuHIMTIUATBLHO JEATETLHOCTHBIA XapaKTep JaHHOTO pazjesia pealusyercs 3a Cu€T TOro, uYTO OO0ydaromuecs
BBITIOJTHSIOT 33JIaHUsI, B KOTOPBIX UM MpeJjiaraeTcs:

Ha OCHOBE TOJIYYEHHBIX 3HAHUM pacrio3HaBaTh U HAYYHO OOBACHATH (DU3WYECKUE SIBJICHUSI B OKPYXKAIOIICH MpUpoje U
MMOBCEIHEBHOM KU3HU;

WCIIOJIH30BaTh HAYyYHBIC METOABl HCCIEAOBaHUS (DU3UYECKUX SBICHUN, B TOM YHCIE [JI1 TMPOBEPKH THIOTE3 H
MOJTYYEHHS] TEOPETUUYECKUX BBIBOJIOB;

OOBSICHSTh HAay4YHbIE OCHOBBI HanbOOJiee Ba)KHBIX JOCTHIXKEHHM COBPEMEHHBIX TEXHOJIOTHH, HampuMmep, MPaKTHUYECKOTO
WCTIOJIb30BaHUS PA3IMYHBIX UCTOYHUKOB DHEPTHM HAa OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHUS BCEX M3BECTHBIX BUIOB
SHEPIuu.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

HSY‘IGHI/Ie (bI/I3I/IKI/I Ha YPOBHC OCHOBHOI'O O6HI€FO 06p330BaHI/I}I HAIIpaBJICHO Ha OOCTHKCHHC JIMYHOCTHBIX,

MCTAIIPCAMCTHBIX U IIPCAMCTHBIX 06p2130BaTeJ'ILHBIX PE3YJILTATOB.

B pe3ynbrare uzyueHus pU3MKU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus y oOydaromierocs 0yayT chopMUpOBaHbI

cileayromue JHIYHOCTHBIC PE3YJIbTAThI B HaCTH:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

— IPOSIBJIICHHE UHTEpPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM (PU3NYECKON HAYKU;

— [IEHHOCTHOE OTHOIIEHHUE K JOCTUKEHHUSIM POCCUMCKUX yUEHBIX--(U3UKOB;

2) rpa:kIaHCKOT0 U TyXOBHO-HPABCTBEHHOT0 BOCITIHTAHMS:

— TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJEHUMHM OOIECTBEHHO 3HAYMMBIX M 3THUECKUX MNPOOJIEM, CBSI3AHHBIX C
PaKTUYECKUM MPUMEHEHUEM JOCTHKEHUN (PU3UKH;

— OCO3HaHHUE BaXHOCTH MOPAJIBHO--3TUYECKUX IPUHLUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATHE AICTETUYECKUX KauyecTB (PU3MUECKOW HayKu: €€ TapMOHHUYHOTO TOCTPOEHHS, CTPOTOCTH, TOYHOCTH,
JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO NMO3HAHUMA:

— OCO3HaHHE IIEHHOCTH (PU3UUECKOM HAYKH KaK MOILHOTO MHCTPYMEHTA MMO3HAHUSI MUPA, OCHOBBI PA3BUTHS TEXHOJIOTHUH,
BAKHEHUILIEN COCTABJIIOLIEH KYJIbTYpPHI;

— pa3BUTHE Hay4YHOH JII0003HATEIILHOCTH, MHTEPECA K UCCIIEI0BATENLCKOM 1eATEIbHOCTH;

5) dopmMupoBaHus KyJbTYPHI 310POBbS H IMOIIHOHAJIBHOTO0 0JIATONOJIy YU :

— OCO3HaHUE ILIEHHOCTH O€30MacHOr0 0o0pa3a *U3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTU MPaBUI
0e30MacHOro0 MOBEAEHUS HA TPAHCIOPTE, HA JOpOrax, C AJIEKTPUUYECKHUM U TEIUIOBBIM O0OpPYIOBaHHEM B JIOMAalIHUX
YCIIOBHSIX;

— c(hOpMUPOBAHHOCTD HABbIKA pehIeKCUH, TPU3HAHKUE CBOETO MPaBa Ha OMMOKY M TAKOTO e MpaBa y Ipyroro 4ejoBeKa;



e 6) TPyIOBOIO BOCIIMTAHMS:

e — AaKTHBHOE y4acTHE B PEIICHUH MPAKTUYECKHUX 3aJlay (B paMKax CEeMbH, 00pa30BaTEIbHOW OpraHU3alMK, TOPOIa, Kpas)
TEXHOJIOTHUECKON U COIMAIbHOM HANPaBICHHOCTH, TPEOYIOMIMX B TOM YHUCIIE U (PU3NUECKUX 3HAHUIA;

e — UHTEpEC K MPAKTHUECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3K0JIOrHY€CKOr0 BOCIIUTAHUA:

e — OpHEHTAIMs HAa MPUMEHEHHE PU3NUECKUX 3HAHUMN JIJIS PEIICHUS 3a/1a4y B 00J1aCTH OKpYXKaIoleh cpeibl, MIaHUPOBAHUS
MOCTYIKOB U OLIEHKU WX BO3MOKHBIX MTOCJIEICTBUM ISl OKPYKAOLIEN CPELBI;

e — OCO3HaHHUE MIOOATBHOIO XapaKTepa 3KOJOTMYECKUX MPOOIEM U IMyTEH UX pEeUICHUS;

e 8) aganTanum K N3MEHSIOIIMMCH YCJIOBHSAM COLMATBHOMN W PUPOJAHOM Cpeabl:

e — MOTPeOHOCTh BO B3aUMOJECHCTBUU MPHU BBINOJIHEHUH MCCIECIOBAHUNA U NPOEKTOB (PU3NYECKON HaNpaBICHHOCTH,
OTKPBITOCTH OMBITY ¥ 3HAHUSIM JIPYTHX;

e — MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO 1€ TEIHHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUY HOBBIX 3HAHUM, B TOM unciie POpMYTUPOBATH UIECH, TOHSATHUS, TUIIOTE3bI O (PU3UIECKUX
00BEKTaX M SIBJICHHSX

e — Oco3HaHue AehUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JaCTH (PU3UKHU;

e — IJJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHNN HOBBIX (DU3NUECKUX 3HAHUM;

e — CTpEMJICHUME aHAJIU3UPOBaTh W BBISABIATH B3aMMOCBS3M MPHUPOAbI, OOIIECTBA M SKOHOMHUKH, B TOM YHCIE C
UCIOJIb30BaHUEM (DU3NYECKUX 3HAHUM;

e — OIIEHKA CBOMX JICCTBUH C YUETOM BIMSHUS Ha OKPYKAIOIIYIO CPETY, BO3SMOXKHBIX TJI00aTBHBIX MOCIIEICTBHM.

METAINPEAMETHBIE PE3YJIBTATHI

B pe3ynbrate ocBoeHUs MporpaMmbl 1o (U3MKE HAa YPOBHE OCHOBHOI'O OO0IIero o0pa3zoBaHus y oOydaromierocst OyayT
chopMHpPOBaHb MeTamNpeaMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE ITO3HABATEIbHBIC YHUBEpCAIbHBIC YYCOHBIC ICHCTBUA,
KOMMYHHUKATHBHBIC YHUBEPCAIbHBIE YUeOHBIC IEHCTBUS, PETYISATUBHBIC YHUBEPCATbHBIE YICOHbIE IEHCTBUSI.



Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiliCTBUSA

Ba3oBble Jiornyeckue 1eficTBHA:

BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIMU, OCHOBAHUS JJIsl 0000IIEHUsI U CPAaBHEHUS,;

BBISBJISITh 3aKOHOMEPHOCTH Y MMPOTUBOPEYMS B paccMaTpUBaeMbIX (DaKTax, JaHHBIX U HAOIIOJACHUSX, OTHOCSIIINXCS K
(U3UYECKUM SIBIICHUSIM;

BBISIBIISITh TIPUUMHHO--CJICJICTBEHHBIE CBSI3U MPU M3YYEHUU (PU3MUECKHUX SIBIICHWW M IMPOIIECCOB, JIeNIaTh BHIBOJBI C
UCIIOJIb30BAaHUEM JEAYKTUBHBIX W WHIAYKTUBHBIX YMO3AKIIOUEHHM, BBIJIBUTATh THUIIOTE3bl O B3aUMOCBS3SX
(bU3UYECKHUX BEJIMYUH,

CaMOCTOSITENIbHO BBIOMpATh CHOCOO pelieHus yuyeOHOM (u3umdeckoi 3amaun (CpaBHEHHE HECKOJIBKUX BapHaHTOB
penieHusi, BBLIOOp HanboJiee MOIXOSIIETO C YUETOM CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUER).

Ba3oBblie ucciieqoBareLCKue 1eCTBUSA:

UCIIOJI30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS,

MIPOBOJIUTH 10 CAMOCTOSITEIPHO COCTABJIEHHOMY TUIAHY OTIBIT, HECIOXKHBIA (PU3NYECKHUIA IKCIIEPUMEHT, HEOOIBIIOE
UCCIeI0OBaHNe (PU3UIECKOTO SBICHUS;

OIICHMBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh HH(OpPMAIMIO, TOIYYECHHYI0O B XOJIe HCCJICAOBAHUS WU
AKCIIEPUMEHTA;

CaMOCTOSTENFHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHOTO HAOIIO/ICHUS, OIBITA,
MCCIICIOBAHMSI;

IIPOTHO3UPOBATh BO3MOXKHOE JIajbHEHINICe pa3BUTHE (DU3UICCKUX IMPOIIECCOB, a TAK)KE BBIIBHTATh MPEATIOI0KCHHUS
00 WX pa3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

IPUMEHSITh Pa3IMYHbIE METOJbl, MHCTPYMEHTHI M 3alpoChl MPHU MOUCKE U OTOOpe HH(pOpMAIMU WIM JTAHHBIX C
y4E€TOM MPEeIoKEHHON yueOHON (pu3nuecko 3a1auu;
aHAJIN3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMALIMIO PA3JIMYHBIX BUJIOB U (OPM MPEACTABICHUS;



CaMOCTOSTENIbHO BbIOMpATh ONTUMAIbHYIO (OpMY MpeACTaBlIeHUs MHPOPMALUU U WIUTIOCTPUPOBATH pEIIacMbie
3aJ1a4M HECJIOXKHBIMU CXEMaMH, AUarpaMMaMu, HHOU rpadukoi U MX KOMOUHAIHSIMH.

KOMMyHI/IKaTI/IBHble YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ:

B XOJle 00CYXKJeHUsl y4eOHOro Marepuaia, pe3ysibTaToB J1abopaTOpHBIX padOT M MPOEKTOB 3aJlaBaTh BOIPOCHI MO
CYILIECTBY OOCYXJlaéMOM TeMbl M BBICKAa3bIBaTh MWJICH, HAIICJICHHbIE HA pEIICHUE 3aJayd W MOJJep>KaHue
OJ1arokenaTeaIbHOCTH OOIICHHUS,;

COTIOCTABIIATh CBOM CYXKICHHUS C CYXICHUSIMHU IPYTUX yYACTHUKOB JHAIIOTA, OOHAPYKUBATh Pa3Inuue U CXOJCTBO
MO3HUIIUM;

BBIPA)KATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;

nyOJUYHO TIPEJCTaBISATh PE3YJbTAThl BBIMOJIHEHHOTO (PU3NYECKOro OmbiTa (IKCIEPUMEHTa, HWCCIIEeI0BAHMUS,
MIPOEKTA);

MMOHUMAaTh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBHUIyAIBHOW PAaOOTHI MPH PEIICHUH KOHKPETHOU
(dusnueckon mpoOIeMbl;

MPUHUMATh T COBMECTHOU JESATEIHbHOCTU, OPTaHU30BBIBATh EUCTBUS MO €€ JOCTHKEHUIO: PACTIPEICNISTh POJIH,
00CyX/1aTh MPOIIECCHI U PE3YJIHTATHI COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHATh CBOIO YacTh Pa0OTHI, TOCTUTAs KAYECTBEHHOTO pe3yjIbTaTa MO CBOEMY HAIPABJICHUIO U KOOPIAUHUPYS
CBOM JICUCTBUS C IPYTHUMH YJICHAMHU KOMaH/IbI,

OIICHMBATh KA4ye€CTBO CBOETO BKJAJla B OOMIMNA MPOAYKT MO KPUTEPUSIM, CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM
YYaCTHHUKAMU B3aUMOICHCTBUSI.

PeryisiTuBHBIC YHUBEPCAJIbHBbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYALMSIX, TPEOYIOIIUX AJIs pellieHUs] PU3NYECKUX 3HAHMIA;
OpUEHTHUPOBATHCS B PA3JIMYHBIX MOAXOAAX MPUHATUS PEIICHUN (MHAUBUAYAJIBHOE, MPUHATHE PEIICHHS B TPYIIIE,
MPUHATUE PELICHNUN TPYIIOoi);



CaMOCTOSITEJIBHO COCTABJIATH AJITOPUTM pELICHUS (PU3NYECKOW 3aJaud WM IJJaHa MCCIENOBaHUS C Y4ETOM
MMEIOIIHXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh MpPE/IaraéMble BapUaHThl PEIICHHI;
7ienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTpO.HB, IMOIUOHAJIbHBbIN HHTENJIEKT:

JaBaTh aJCKBAaTHYIO OLIEHKY CUTYalluu U IIPeJIararh IUIaH €€ U3MEHECHU;

OOBSACHATH MPUYMHBI JOCTUKEHUS (HEIOCTHIKEHUS) PE3ysIbTaTOB JEATEIbHOCTH, JaBaTh OLEHKY NPHOOPETEHHOMY
OTIBITY;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHUCIE B XOJI BBINOJHEHUS (PU3UYECKOr0 UCCIEIOBAHUS WA IIPOEKTA)
Ha OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHUBIINXCS CUTYallU, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUIM;

CTaBUTH C€Osl Ha MECTO APYroro 4ejoBeKa B XOJI€ CIOpa WIM AUCKYCCHUU HA HAYYHYIO TEMY, TOHUMATh MOTHBBI,
HaMEPEHUS U JIOTUKY IPyTOro;

MPU3HABaTh CBOE MPABO Ha OLIMOKY MpHU pelIeHUH (U3MYECKUX 33[ay WM B YTBEPKIACHUAX HA HAyYHbIE TEMbI U
TaKO€ K€ IPaBO IPYyroro.

HPEIMETHBIE PE3YJIBTATDBI

K xoH1y 0Oyuenus B 7 kjiacce npeMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE JTOJKHBI OTpaxaTh C(HOPMUPOBAHHOCTD Y
oOy4Jaronmxcst yMEHUM:

WCIIOJIB30BaTh TOHATHSA: (U3MYECCKUE M XHMHYCCKHE SIBJICHHS, HAOJIONCHHUE, DKCIICPUMEHT, MOJENb, THIOTEe3a,
eAVHUIBI  (DU3UYECKUX BEJIMYMH, aTOM, MOJIEKYyJia, arperaTHble COCTOSIHMs BelmiecTBa (TBEpPIOE, KHUAKOE,
razoo0pa3Hoe), MEXaHW4YeCKOe JBWKEHUE (paBHOMEpPHOE, HEPaBHOMEpPHOE, TMPSIMOJIUHEHHOE), TPACKTOpHUS,
paBHOJICUCTBYOIIAs cuiia, nedopMmaius (yrnpyras, IacTu4eckas ), HEBECOMOCTb, COOOIIAIOITUECS COCY/IbI;

pasnuyaTh sBiaeHUA (Auddy3usi, TEIIOBOS NBMKCHUE YAaCTHIl BEIIECTBA, PABHOMEPHOE JIBI)KCHHE, HEPABHOMEPHOE
JBYDKEHUE, WHEPIUS, B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPABIX TN C 3aKPEIUIEHHON OCBIO BpPAIICHUS, Mepeaada
JaBJICHUST TBEPABIMU TEJIaMH, JKUIKOCTAMH W Ta3aMH, aTMOC(hEpHOE [aBlieHWe, TUTABaHUE TeJ, IMPEBPAIICHUS



MEXaHUYECKOW IHEPTUH) MO OMUCAHUIO UX XapPaKTEPHBIX CBOMCTB MU HA OCHOBE OMBITOB, JEMOHCTPUPYIOIINX JTaHHOE
duznyecKoe sBICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (M3MUECKHUX SIBICHUU B OKPYXKAIOLIEM MHpE, B TOM uucie (pusmueckue
SABJIEHUS B IPUPOJIE: MPUMEPHI ABUKEHHUS C PA3JTUYHBIMU CKOPOCTSIMH B KUBOW U HEKUBOU IPUPOJIE, JEHCTBUE CUIIBI
TPEHUsS] B NMIPUPOJEC U TEXHUKE, BIMSHUE aTMOC(HEpPHOrO JaBJICHUS HA KUBOM OpraHu3M, IUIaBaHUE PHIO, phlUaru B
TEJIEe 4YeJIOBEKa, MPU 3TOM NEPEBOAMTH IMPAKTUYECKYIO 3a/ady B y4eOHYIO, BBIIEJSATh CYIIECTBEHHBIE CBOWCTBA
(npusHaku) GU3NUECKUX SIBJICHUM;

ONKCHIBATh W3YUYEHHBIE CBOMCTBA TEN U (PU3MUECKHUE SBJICHHS, UCIONb3Ys (PU3NYECKHe BETUUYHMHBI (Macca, 00bEM,
IUJIOTHOCTh BEILECTBA, BPEMs, IIyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CWJIA YIIPYIOCTH, CUJA TSYKECTH, BEC TEJa, CUIIA
TpEeHUs, JaBjeHHE (TBEPAOrO Tena, >KUIKOCTH, ras3a), BbITAIKMBAIOIIAS CHJIA, MEXaHWYEeCKas paboTa, MOIIHOCTb,
IJIEYO CHJIbI, MOMEHT CHJIbI, KO3I(P(UUIHUEHT MOJE3HOro JECHCTBUS MEXaHW3MOB, KMHETHUYECKas M IMOTEHUUATbHas
SHEPrHUs), MPU ONMMCAHUM MPABWIBHO TPAKTOBATH (PU3UUYECKUN CMBICH MCHOJb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U
eAVMHUIBI (PU3UYECKUX BEIMYMH, HAXOJIUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEITUYUHY C JIPYyTUMU
BEJIMYMHAMU, CTPOUTH T'paKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBA Ted, (U3NYECKUE SIBICHUS M MPOLECCHI, UCIONb3Yys IpaBUJa CIOKEHUS CHUJl (BIOJb
oJHOM TIpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMesna, TpaBUJIO paBHOBecUs phiuara (OJI0Ka), «30JI0TOE
MPaBUJIO» MEXAHWKH, 3aKOH COXPaHEHUS MEXaHWYECKOM SHEPIruH, MPHU 3TOM J1aBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alIMChIBATh €70 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (U3NYECKUE SIBICHUS, TMPOLIECCHl M CBOWCTBA TN, B TOM YHUCIE M B KOHTEKCTE CHUTYyallUil
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATH IPUUUHHO--CIEICTBEHHBIE CBSA3H, CTPOUThH 00bsICHEHUE U3 1-2
JIOTUYECKUX IIIaroB C Omopod Ha 1—2 H3y4EHHBIX CBOWCTBA (PU3MYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3a1a4u B 1—2 NeiCTBUS, UCTIONB3Ys 3aKOHBI U (POPMYJIBL, CBSI3bIBAIOIINE (PU3UUECKUE BEIUUNHBI:
Ha OCHOBE aHaJIh3a yCJIOBUS 3aJla4uM 3alHChIBaTh KPATKOE YCIOBUE, TOJCTABIATh PU3NUECKIE BEIMIUHBI B (HOPMYJIbI
U TPOBOJUTH pacy€Thl, HAXOAUTh CIPABOYHbIC JIAHHbIE, HEOOXOAMMBIE [l pEIIeHUs 3a/Jady, OLEHUBATH
PEATUCTUYHOCTD NMOJyYeHHON (DU3NYECKON BEIMUMHBI;



pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIH (GU3NIECKUX METOJIOB, B ONIMCAHUH HCCIICAOBAHUS
BBIZICISITh TIPOBEPSEMOE TPEANOJIOKEeHUE (TUIOTE3y), pa3iudyaTh W WHTEPIPETUPOBATH TOJYYCHHBIA pE3yibTarT,
HaXOJIUTh OMMOKH B XOJI€ OIBITA, /IeJIaTh BRIBOJIBI IO €T0 PE3yNIhTaTaM;

NPOBOJIUTH OIBITHI 0 HAOMIOAEHUIO (PU3UYECKUX SIBICHUNA WU (DU3MYECKUX CBOHCTB Tel: (HOpPMYIHPOBATH
IpoBepsieMbIe TPEATIOI0KEHHUS, COOUPaTh YCTAHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, 3alUCHIBATh XOJ[ OIBITA
(GbopMyIMpOBaTH BHIBOIBI;

BBITIOJIHATh TIPSAMBIC W3MEPEHHS pACCTOSHUSA, BPEMEHH, MacChl Tela, 00BhEMa, CHIBI W TEMIEPaTyphl C
WCITOJIb30BAaHUEM AaHAJIOTOBBIX M ITU(GPOBBIX MPUOOPOB, 3aMMCHIBATh IMOKA3aHUS MPUOOPOB C YUIETOM 3aTaHHOU
a0COIOTHOM MOTPEIIHOCTH U3MEPEHU;

IPOBOJUTH HUCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3UYECKOW BETUYMHBI OT JIPYroil C HCIMOJb30BAaHUEM MPSIMBIX
U3MEPCHUI (3aBUCUMOCTH ITyTH PaBHOMEPHO ABMXKYIIETOCS Tela OT BPEMEHHM IBIDKCHUS Tea, CUJIBl TPCHHUS
CKOJIBLKCHHUS OT Beca Tejla, KayecTBa 0OpaOOTKM MOBEPXHOCTEH TEN M HE3aBUCUMOCTH CHJIBI TPEHHS OT TUIOIIAIN
COTIPUKOCHOBEHHSI TEJI, CUJIBI YIIPYTOCTH OT Y/UTHHEHUS MPY>KUHBI, BRITATKUBAIONICH CHIIBI OT 00BEMa MOTPYKEHHOU
YacTH TeJla U OT INIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT MNIOTHOCTH TeJia, OT TIYOMHBI, HA KOTOPYIO MOTPYKEHO
TEJ0, YCIOBUN TUTABAaHUS TEJ, YCIOBUM paBHOBECHUS phluara W OJIOKOB), y4aCTBOBATh B IUITAHUPOBAHUHU Y4EOHOTO
HCCJICIOBAaHMS, COOMpPATh YCTAaHOBKY M BBINIONHATH HM3MEPCHHS, CIACAysS NPEII0KCHHOMY IIIaHy, (DUKCHPOBATH
PEe3yNbTAThl MOTYYECHHON 3aBUCUMOCTH (PM3MUYECKHX BEJIIMYWH B BHUJC MPEII0KCHHBIX TaOIUI] U TpapHUKOB, IenaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIeI0BaHMUS;

MPOBOJIUTH KOCBEHHBIC M3MEpPEHUs (PU3NUECKHX BEIMYMH (TJIOTHOCThH BEIIECTBA JKUIKOCTH M TBEPAOTO TeJa, CUja
TPEHUS CKOJIbKEHUS, TaBJICHUE BO3/IyXa, BHITAIKUBAIOIIAS CUJIA, JICHUCTBYIONIAs HAa TIOTPYKEHHOE B KHUIKOCTH TEJIO,
K03 (DHUIMEHT TOJIE3HOTO ACHCTBUS MPOCTHIX MEXAHU3MOB), CIICAYS MPEII0KEHHON HHCTPYKIIMK: TTPU BBITOJTHCHHUH
MU3MEpPEHUN COOMPATh AKCIIEPUMEHTAIILHYIO YCTAHOBKY M BBIYMCIISATH 3HAUCHUE NCKOMOM BEJTUYHMHBL

coOI01aTh TIpaBuiIa TEXHUKHU 0€30MMacHOCTH TIPpH paboTe ¢ 1ab0paToOpHBIM 000PYI0BAHHUEM;

YKa3bIBaTh TPUHIMUIBI JIEACTBUSI TPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHl, TEPMOMETpP, JAUHAMOMETP,
COOOIIAIOIIUECS COCYIbI, 0apOMETp, phIvar, MOABMKHBIN 1 HETIOJABIKHBIN 00K, HAKIIOHHAS TJI0CKOCTH;



e XapaKTepU30BaTh IPUHLIMIIBI AEHCTBHS U3yUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOMCTB C ONOPOM Ha UX ONMUCAHUS
(B TOM 4wHcne: MOAIIMIHUKH, YCTPOMCTBO BOJONPOBOJA, THIPABIMYECKUN IIPECC, MAHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apEOMETP), UCIIOJIb3YS 3HAHUS O CBOMCTBaX (DM3MYECKUX SBJICHUA U HEOOXOIUMEBIE (pr3nyecKkue
3aKOHBI U 3aKOHOMEPHOCTH;

e IIPUBOJIUTH NMPUMEPHI (HAXOAUTH UH(POPMALIMIO O IPUMEPaX) MPAKTUUECKOTO HCIOJIb30BaHNs (PU3NUECKUX 3HAHUH B
MOBCEIHEBHOM JKM3HM g oOecriedeHuss O€30IacHOCTH Mpu OOpallleHuu ¢ MNpudopaMu U TEXHUYECKUMHU
YCTPONCTBAMHM, COXPAHEHHUS 310POBBS U COOJIIOIEHUSI HOPM 3KOJOTMYECKOI0 MMOBEJEHUS B OKPY KaIOILIEH Cpee;

e OCYIIECTBJIATh OTOOP UCTOUYHUKOB MHPOpMaluu B MIHTEpHETE B COOTBETCTBUHU C 33JJaHHBIM MOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE MMEIOLIUXCA 3HAHUM M MyTEM CPAaBHEHMS PA3IMYHBIX HCTOYHMKOB BBIAEIATH MH(YOpPMAILMIO, KOTOpas
ABJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOM;

e HCIOJb30BATHh NPU BBHINOJHEHUN YUYEOHBIX 33aJlaHUll HAYYHO--TIONYJIAPHYIO JUTEPaTypy (U3HUUECKOTO COACpHKAHU,
CIIPaBOYHBIE MaTepHalIbl, pecypchl ceTu MHTepHeT, BIaAeTh NpruéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa3oBaHus
nH(pOpMaIuU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO37aBaThb COOCTBEHHbIE KpaTKHWE MUCHbMEHHbIE U YCTHbIE COOOIIEHHS HAa OCHOBE 2—3 HMCTOYHUKOB HMH(pOpManuu
(u3znyecKkoro coaepkaHus, B TOM uuciIe NMyOJIMYHO JenaTh KpaTKUe COOOIIEHHS O pe3ysbTaTaX MPOEKTOB HWIIH
y4eOHBIX HCCIEOBaHUM, MPU 3TOM TI'PAMOTHO HCIMOJIb30BATh M3YUYEHHBIM MOHATUWHBIN anmapatr Kypca (QU3MKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3EHTALINEH;

e IIpYU BBINOJIHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUM pacHpenessiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33JjauaMu, CJICAUTD 32 BBHITIOJHEHUEM IIJIaHa ACMCTBUIA, aleKBaTHO OLEHUBATh COOCTBEHHBIIN BKJIA[
B JIEATEIBLHOCTb IPYIIIbI, BEICTPAUBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOILIKX.

K xoHiy oOyuenus B 8 kiiacce npemMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpaxaTh C(HOPMUPOBAHHOCTD Y

oOy4Jaronmxcst yMEHUM:

e HCIOJB30BATh NOHATHS: Macca W pa3sMEPbl MOJIEKYJ, TEIUIOBOE JABMKEHHUE aTOMOB M MOJIEKYJ, arperaTHble
COCTOSIHMSI BEIIECTBA, KpUCTAUNIMYECKHe M amMop(HBIE Teja, HACHIIICHHbI M HEHACHIIICHHBIM Map, BIaKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSs DSHEPIWs, TEIJIOBOM JBHUraTelb, 3JIEMEHTApHBIA JJIEKTPUYECKUN 3apsi,
AEKTPUYECKOE I10JI€, IPOBOJHUKHU U TUDJIEKTPUKH, TOCTOSIHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE I10JIE;



paznuyaTh SBJICHUS (TEIUIOBOE pAcIIUPEHUE U CKaThe, TeIvionepenaya, TEIUIOBOE paBHOBECHE, CMaudMUBaHUE,
KaMWUISIpHBIC SIBJICHUS, HWCMApeHWe, KOHACHCAIWs, IUIaBJICHHE, KpUCTaUM3anus (OTBEpJEBaHHE), KHUIICHUE,
Teruionepenaya (TErIONpPOBOJHOCTh, KOHBEKIMS, H3JIy4Y€HHE), JJIEKTpU3allvs TeJl, B3aUMOJCWUCTBUE 3apsoB,
JEUCTBUSA AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHKE, B3aUMOJICHCTBUE MAarHUTOB, ACHCTBUE MarHUTHOTO TOJIS Ha
POBOJHUK C TOKOM, 3JEKTPOMArHUTHAS MHIYKIMS) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBICHUE;

pacmo3HaBaTh MPOSIBICHUE HM3YYEHHBIX (U3UYECKUX SBJICHHA B OKPYKAIOIIEM MHPE, B TOM YHCIE (PU3HUCCKHEC
SIBJICHHSI B TIPUPOJIC: TIOBEPXHOCTHOE HATSHKEHHUE W KANWJUIAPHBIC SBICHHS B MPUPOJE, KPUCTALIBI B MPHUPOJE,
mznyuenue CounHila, 3aMep3aHue BOJOEMOB, MOpPCKHME Opu3bl, 00pa3oBaHHME pOCHI, TyMaHa, WHEs, CHera,
ANIEKTPUYECKUE SIBJIICHUS B arMmocepe, HJIEKTPUUECTBO >KUBBIX OPTaHU3MOB, MAarHUTHOE I0oJi€ 3eMiu, apend
MTOJTFOCOB, POJIb MAarHUTHOTO TIOJIS JUIS )KM3HU Ha 3eMJie, TIOJISIPHOE CHSHUE, IPU ATOM TEPEBOIUTH MPAKTUUECKYIO
3a/1a4y B y4eOHYI0, BBIJICIAThH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKU) (PU3NUECKUX SBJICHUI;

OMKCHIBATh M3YyYCHHBIC CBOWCTBA TEI M (PU3MUCCKHE SIBJICHUS, MCIONB3YsS (PU3NYECKHE BEIMYWHBI (TEMIIepaTypa,
BHYTPEHHSISI DHEPIHs, KOJUYECTBO TEIJIOTHI, YAEIbHAs TEIUIOEMKOCTh BEIIECTBA, y/AEJbHAs TEIJIOTa TUIABJICHHUS,
ylenbHas TeIIoTa mapooOpa3oBaHus, yAENbHAs TEIIOTa CrOpaHHs TOIUIMBA, KOAXM(PHUIIMEHT MOJE3HOTO JIEHCTBUS
TEIJIOBOW MAITWHBI, OTHOCHUTEIbHAS BJIAXHOCTH BO3MyXa, JJICKTPUUECKHH 3apsji, CHJIa TOKa, SJIEKTPUUICCKOE
HaIpsOKEHUE, COTPOTHUBJICHUE TMPOBOJHMKA, YJIEILHOE COMNPOTHUBIIECHHWE BeEIIecTBa, paboTa W  MOITHOCTH
ANIEKTPUYECKOTO TOKA), MPU OINHWCAHUU TPABWIBHO TPAKTOBATh (PU3WYECKUN CMBICT HUCIOJIb3yeMbIX BEITUYHH,
0o003HaueHUs W EAWHUIBI (U3UYECKUX BEJIUYWH, HAXOAUTh (OPMYIBI, CBS3BIBAIONINE MAaHHYIO (PU3UUYECKYIO
BEIIMYUHY C JPYTUMU BEIUIHMHAMH, CTPOUTH rpadMKN H3yUYCHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEIIHYUNH;
XapaKTepHU30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS MW TMPOIECCHl, HWCIOIb3YsSd OCHOBHBIC ITOJIOKCHHUS
MOJICKYJIIPHO--KMHETHYECKOW TEOPUM CTPOSHUS BEIISCTBA, MPUHIMIT CYNEPIIO3HWIMKM TOJIeH (Ha Ka4eCTBEHHOM
YpOBHE), 3aKOH COXpaHEeHHs 3apsina, 3akoH Owma nis ydacTka menu, 3akoH J[koyms—JIeHia, 3akoH coxpaHEHUs
SHEPTUH, TIPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aITUCHIBATH €T0 MAaTEMATUYECKOE BhIPAKEHNUE;
OOBACHATH (PU3MYECKUE TPOIECChl M CBOMCTBA TeJl, B TOM 4YHUCI€ M B KOHTEKCT€ CHUTyalul
PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISATH MPUUMHHO-CIEACTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 1—2



JIOTUYECKUX IIAroB C OMopoll Ha 1—2 HM3y4EHHBIX CBOMCTBA (PU3WYECKUX SABJICHUM, (PU3MUECKUX 3aKOHOB HWITU
3aKOHOMEPHOCTEN;

permaTh pacuéTHbIE 3a/1a4i B 2—3 NEUCTBUS, UCIIOJIb3YS 3aKOHBI U (POPMYIIBI, CBS3BIBAIONTNE (DH3NICCKUE BEIIMUNHBI:
Ha OCHOBE aHaJIM3a YCJIOBHS 3a/1a4M 3allMCHIBATh KPAaTKOE YCIIOBHUE, BBISBISATH HEIOCTATOK JAHHBIX NJIs PELICHUS
3a/lauu, BBIOMpaTh 3aKOHBI U (OPMYJbl, HEOOXOAMMbIE MJid €€ peuleHus, MPOBOAUTH Pacdy€Thl M CpPaBHUBATH
MOJIYYCHHOE 3HaUYCHHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JJAHHBIMU;

pacro3HaBath OpOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIUA (PU3HMYECKUX METOJ0B, HCIOJb3Yys OMHCAHUE
WCCJICIOBAHNS, BBIICISTh MPOBEPAEMOE TMPEANOJIOKEHUE, OLCHUBATh MNPABWIBHOCTh MOPSAKA IPOBEIACHUSA
VICCIIEIOBAHUS, 1€JIaTh BBIBOJIBI,

IPOBOJIUTH OMBITHI IO HAOIOIEHUIO (PU3MUECKUX SBJICHUM WM (PU3NYECKUX CBOMCTB TeN (KalWJUISIPHBIC SIBICHUSA,
3aBUCUMOCThH JaBJIEHHUS BO3yXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS W HArpeBaHUs MPU
M3JIy4EHUHM OT I[BETa W3JIydaroiiei (morJomiaroiieii) NOBEPXHOCTH, CKOPOCTh UCHApEHUs BOJABI OT TeMIIEpaTypbl
KUJIKOCTA M TIUIONAAA €€ TIOBEPXHOCTH, OJJEKTpU3alvs TEI W B3aUMOJICVCTBHE JJIEKTPUUYECKUX 3apsiloB,
B3aUMOJICMCTBUE IOCTOSIHHBIX MArHUTOB, BU3YaJIM3allMs MArHUTHBIX II0JIEM IOCTOSHHBIX MAarHUTOB, JIEHCTBUS
MAarHUTHOTO MOJII HAa MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHMTa, CBOMCTBA JJICKTPOABUIATENS MOCTOSHHOIO
TOKa): (hOPMYJIMPOBATH MPOBEPSIEMbIC MPEINOI0KEHUS, COOMpaTh YCTAHOBKY M3 MPEIJI0KEHHOTO 000OpYA0BaHUS,
OTHUCKIBATH XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh NPSIMBIE U3MEPEHHSI TEMIIEPATYPBI, OTHOCUTEIBHOW BIIAXKHOCTU BO3JyXa, CUJIbl TOKA, HAIPSIKEHUS C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M TATYMKOB (DU3UYECKUX BEIMYMH, CPABHUBATH PE3YJIbTaThl U3MEPECHUM C
y4E€TOM 3aJIaHHON a0COJIFOTHON TTOTPEITHOCTH;

MPOBOJIUTH HUCCJIEAOBAHUE 3aBUCHUMOCTH OJIHOW (PU3MUECKON BETWYUHBI OT JPYrod C HCIOJIB30BAaHUEM MPSIMBIX
U3MepeHui (3aBUCHMOCTh CONPOTUBIICHUSI POBOIHUKA OT €T0 JUTMHBI, IUIONIAAN OTIEPEYHOT0 CEUCHUS U yACIIBHOTO
COITPOTHUBIIEHUS BEIIECTBA MPOBOJHHUKA, CHJIBI TOKA, UAYIIETO Y€PE3 MPOBOJHUK, OT HAIPSLKEHUS HA MPOBOJHHUKE,
HCCIIEIOBAHUE TOCJIENOBATENBHOTO U MapaJUIeIbHOIO0 COEIMHEHUN MPOBOJHUKOB): IUIAHUPOBATH HUCCIEAOBAHUE,
coOUpaTh YCTAaHOBKY M BBINOJHATh HM3MEPEHUs, CJeAys TMPEUIOKEHHOMY IUIaHy, (PUKCHUPOBATH pE3yIbTaThl
MOJIYYEHHOU 3aBUCUMOCTH B BUJIE TaOIUIl U TpadUKOB, I€TaTh BEIBOBI IO pe3yiibTaTaM UCCIEeI0BaHNUS,



IPOBOJUTH KOCBEHHBIE H3MEpEHUs (HU3MUECKUX BEIWYMH (ylelbHas TEIUIOEMKOCTh BELIECTBA, COIMPOTUBIICHUE
MPOBOHMKA, pab0Ta U MOIIHOCTh AJIEKTPUIECKOTO TOKA): INIAHUPOBATH U3MEPEHUS, COOUPATh IKCIIEPUMEHTATbHYIO
YCTaHOBKY, CIICYsI MPEIJI0)KEHHON MHCTPYKIIMH, U BBIYUCIISITH 3HAUCHUE BETMYMHEI;

coOJII0/1aTh MpaBuiia TEXHUKHU 0€30MacHOCTH IpH paboTe ¢ 1ab0paToOpHBIM 000PYI0BAHHUEM;

XapaKTepHU30BaTh MPUHIIUIIBI JEHCTBUS U3YUYEHHBIX MTPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPON HA UX OMHCAHUS
(B TOM umMcIe: cUCTeMa OTOIUICHHSI JIOMOB, THTPOMETp, MapoBas TypOWHA, aMIEpPMETpP, BOJBTMETpP, CUETUUK
ANEKTPUYECKOM SHEPIruu, 3IJIEKTPOOCBETUTENbHBIE NPHOOPHI, HArpeBaTEIbHBIE AJIEKTPONPUOOPHI (IIPUMEPHI),
AIIEKTPUYECKUE TPEAOXPAHUTENH, DIEKTPOMATHUT, DJEKTPOJBUTATENIh TOCTOSIHHOTO TOKa), MCHOJB3Ys 3HAHUS O
CBOMCTBaxX (PM3NYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA M H3MEPUTEIbHBIE MPUOOPHI MO CXEMaM U CXEMaTUYHBIM
pUCYHKaM (OKUIKOCTHBI TEPMOMETP, TEPMOC, TICUXPOMETpP, THUTPOMETp, ABUTATENIb BHYTPEHHETO CrOpaHus,
AIIEKTPOCKOI, PEOCTaT), COCTABJATh CXEMbI JJIEKTPUYECKHX IeMeld C TMOCIeIOBAaTeIbHbIM M MapaJlIeIbHBIM
COCTMHEHHEM DJIEMEHTOB, pa3indasl YCIOBHbIE 0003HAUEHUS JIEMEHTOB JIEKTPUUCCKUX LIETIeH;

MPUBOAUTH IPUMEPHI (HAXOIUTh MHGOPMAIIHIO O MPUMEPaX) MPAKTUIECKOTO UCTIOIb30BaHMs (PU3NIECKUX 3HAHUI B
MOBCEAHEBHOM JKM3HU IS oOOecnedyeHus O€30MacHOCTH TMpu OOpalieHuH C MpubopaMu U TEXHUYECKUMU
YCTPOMCTBaMH, COXPAHEHUS 3I0POBbsS U COOTIOICHUS HOPM SKOJIOTHYECKOTO MOBEICHHS B OKPY>KAIOIIEH CpeIe;
OCYIIECTBIISITh MOUCK MH(MOpManUU (PU3UIECKOTO cojepkaHus B VMHTepHETe, HA OCHOBE WMEIONIUXCA 3HAHUN U
MyTEéM CpaBHEHUS JOMOJTHUTEIIBHBIX UCTOYHUKOB BBIJEIATH HH(POPMAINIO, KOTOpas SBISETCS MPOTUBOPEUUBON WU
MOET OBITh HEIOCTOBEPHOM;

WCIIOJIH30BATh MPHU BBIMOTHEHUH YUYE€OHBIX 3aJaHUN HAyYHO--TIOMYJSIPHYIO JUTEPATypy (PU3MUECKOTO CONEp KaHMS,
CTIpaBOYHBIEC MaTepUaibl, PeCypchl ceTn MHTepHET, BIafeTh MpuéMaMu KOHCTICKTUPOBAHUS TEKCTa, peoOpa3oBaHUs
uH(OpMaIK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBIC TMHCHMEHHBIE W KpPATKHE YCTHBIE COOOIIeHHs, 0000mas WHPOPMAIUIO U3 HECKOJBKUX
HMCTOYHUKOB (DU3UYECKOTO COJACpP)KAHWSA, B TOM YHCIE IMyOJMYHO MPEACTABIATh PE3yJbTaThl MPOCKTHOM WIH
UCCJIeI0BATENLCKON JIEATEIbHOCTH, TP 3TOM T'PAMOTHO MCIOJIb30BaTh M3YYEHHBIM MOHSATHHHBIA amnmapar Kypca
(U3HUKHU, COMPOBOXK/IaTh BBHICTYIJICHUE MPE3CHTALINEH;



ITpX BBIIIOJIHCHUN y‘{€6HLIX IIPOCKTOB H I/ICCJIC,ZIOBaHI/Iﬁ @HBHHGCKHX IMpOoHCCCOB pPACIIPCACIIATD 00s13aHHOCTH B
rpymic B COOTBETCTBHUH C IMOCTABJICHHBIMU 3aJla4aMU, CJICAUTD 3a BBINIOJIHCHUCM IlJIaHa I{eﬁCTBHﬁ H KOPPCKTUPOBATH
€ro, aiaCKBaTHO OICHHUBATH COOCTBEHHBIN BKJIaAd B ACATCIBHOCTL TIPYIIbI, BBICTPAWBATL KOMMYHHKATHBHOC
BSaHMOﬂeﬁCTBHe, IMPOABJIAA TOTOBHOCTD pa3pCuiaTh KOH(l)JIHKTI)I.

K koHIy 00yueHus B 9 Kjacce npeMETHbIC Pe3yJIbTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTPaXXKaTh CHOPMUPOBAHHOCTD Y
oOy4Jaronuxcsi yMEHUK:

MCIIOJIb30BaTh MOHATHS: CUCTEMa OTCU€Ta, MaTrepuaibHas TOYKA, TPAEKTOPHUS, OTHOCHUTEIBHOCTh MEXAHHYECKOIrO
nBrKeHus, nedopmanus (ynpyras, IIacTUYecKas), TPEHUE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U
HEePErpy3KH, LEHTP TSKECTU, aOCOTIOTHO TBEPJOE TEIIO, LIEHTP TSKECTU TBEPAOTO TEa, PAaBHOBECUE, MEXaHUYECKUE
KoJIeOaHUS U BOJIHBL, 3BYK, MH(PA3BYK U yJIbTPa3BYK, 3JIE€KTPOMarHUTHbIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPhl UCIYCKaHUsI U MOTJOLIEHUs, anb(da-, 0eTa- U raMMa-u3JIy4eHus,
M30TOIBI, IEPHAs SDHEPreTHKA;

paznuyaTh  SBJIIEHHUA (pPaBHOMEPHOE U  HEPAaBHOMEPHOE MPAMOJIMHEHHOE JBWKEHHE, PABHOYCKOPEHHOE
OpSMOJIMHEWHOE JBUKEHHE, CBOOOJHOE MaJICHUE TEJ, pABHOMEPHOE JIBUKEHHE MO OKPYKHOCTH, B3aUMOJCHCTBHE
TEJ, PEAaKTUBHOE JBMKEHHE, KojeOaTenbHOe ABM)KEHUE (3aTyxalollue M BBIHYKICHHbIE KOJIeOaHUs), PE30HAHC,
BOJIHOBOE IBW)KCHME, OTPAKEHUE 3BYyKa, NPSIMOJIMHEMHOE PaclpOCTPAaHEHHE, OTPaKEHHE WM IIPEJOMJICHUE CBETa,
IIOJIHOE BHYTPEHHEE OTpPaKEHUE CBETA, Pa3jOXKeHHE OEOoro CBETa B CIEKTP M CIIOKEHUE CIIEKTPaJIbHBIX I[BETOB,
JUCIEPCHUS] CBETa, ECTECTBEHHAs pAJUOAKTUBHOCTb, BO3HHKHOBEHHE JIMHEMYAaTOrO CIIEKTpa HW3JIy4eHHs) IO
OTHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PHU3HUECKOE SIBICHUE;
pacrno3HaBaTh MPOSBICHUE W3YYECHHBIX (U3WYECKUX SIBJICHUM B OKpYyXaromiem Mupe (B TOM 4YHcle (PU3NUYECKHe
SBJICHUS B MIPUPOJIE: MPWIUBBI U OTJIMUBBI, IBHKeHHUE TUIaHET COJTHEYHOW CHCTEMbl, PEAaKTUBHOE JBUYKEHUE YKUBBIX
OpraHU3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMH, 3€MIIETPSICEHUE, CEMCMMYECKHE BOJHBI, LIyHAMH, 3XO, LIBETa Tel,
ONTUYECKUE SIBJICHUA B TMPHUPOAE, OMOJIOrMUEcKOe ACWCTBHE BUIUMOIO, YIbTPa(HOIETOBOTO M PEHTTEHOBCKOTO
U3ITyYeHUHN, €CTECTBEHHBIM paJMOaKTUBHBIA (OH, KOCMHYECKHE JIy4d, PaJUOAKTHBHOE H3Iy4YEHHE MPHUPOIHBIX
MUHEPAJIOB, JEHCTBUE PATUOAKTUBHBIX M3IYYEHHN HA OPraHuM3M 4eJOoBeKa), IIPU 3TOM NEPEBOAUTH NPAKTHUECKYIO
3aja4y B y4eOHYIO, BBIIETATh CYIIECTBEHHbBIE CBOWCTBA (IPU3HAKH) (PU3UUECKUX SIBJICHUN;



OMKCHIBATh M3YYCHHBbIC CBOMCTBA Tel M (DU3UYECKUE SBJICHMS, MCHONB3Yysd (PU3MUECKUE BEIUYUHBI (CpeAHss U
MTHOBEHHAsi CKOPOCTh TeJIa IPU HEPABHOMEPHOM JBHKEHHMH, YCKOPEHUE, NIEPEMELIEHUE, ITYTh, YIJIOBAs CKOPOCTb,
CuJia TPEHUs, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOIHOIO MaJEeHUs, BEC T€Ja, UMITYJIbC TEJa, UMITYJIbC
CUJIbI, MEXaHUUYECKasi padoTa U MOIIHOCTh, NMOTEHIMATIbHAS PHEPrUsl Tella, MOJHATOTO Haj MOBEPXHOCTHIO 3EMIIH,
NOTEHUHAJIbHAS DHEPrUsl CXKATOM NPYKUHBI, KUHETUYECKAsl SHEPrus, MOJIHAS MEXAHWYECKAs SHEpPrus, NEpuoja U
yacToTa KojeOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, MOKA3aTelb MPEIOMIICHUS
cpenbl), IpU OMHCAHUU MPABUIBHO TPAKTOBATH (PM3MYECKUI CMBICH HCIOJIb3yEMbIX BEIUYHMH, OO03HAYEHUS H
eAVMHUIBI (PU3UYECKUX BEIMYMH, HAXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JIPYTUMU
BEJIMUMHAMU, CTPOUTH TpaUKH N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepU30BaTh CBOMCTBA Teld, (PU3UUECKUE SIBICHUS U MPOLECCHI, UCIOJIb3Ys 3aKOH COXPAaHEHUS! YHEPIUH, 3aKOH
BCEMHUPHOI'O TATOTEHHUSA, NMPHUHLMI CYNEPIO3UIMU CHUJI, MPUHLHUI OTHOCUTEIbHOCTH ["anmnes, 3akoHbl HbroToHa,
3aKOH COXPAHEHHsI HMITYJIbCA, 3aKOHbI OTPaXEHUS W TPEIOMIIEHUS CBETAa, 3aKOHBI COXPAHEHUs 3apsAlI0BOrO U
MacCOBOT'O YKCEJI IPH AJIEPHBIX PEAKUUAX, PU ITOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aMMCHIBATH €r0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSCHATh  (U3MYECKHE TMpOoLeccChl M CBOWCTBA Tel, B TOM YUCI€ M B KOHTEKCTE CHUTyaluil
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATh IPUUYNHHO--CICICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 2—3
JIOTUYECKHUX IIAroB C OMOpPOM Ha 2—3 H3yYEHHBIX CBOMCTBAa (PU3MYECKHUX SABICHHUM, (PU3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemarh pacuéTHble 3a1a4yu (ONMMparoluecs Ha CUCTEMYy W3 2—3 ypaBHEHMWIA), WCIONB3Ys 3aKOHBI U (POPMYIIHI,
CBsI3bIBAOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE AaHajlW3a YCJIOBUSA 3aJaud 3aliChiBaTh KPAaTKOE YCIOBHE,
BBISIBJISITh HEJIOCTAIOLIME WM U30BITOUYHBIC JIaHHBIE, BHIOMPATHh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE IJI PEIICHUS,
IPOBOJUTH PACUETHI U OLIEHUBATH PEATUCTUYHOCTD MOJIYYEHHOTO 3HAUeHUS (PU3HUECKON BEJIMYUHBI,

pacrno3HaBaTh NMPOOJIEMbl, KOTOPbIE MOKHO PEUIMTh NMPU TMOMOIIM (PU3HMUECKUX METOJOB, HCIOJIb3Ys OMHCAHHE
WCCJIEIOBAHMS, BBIIEIATh IPOBEPSIEMOE MPEANON0KEHHE, OLEHUBATH IPABWIBHOCTh TNOpsJIKAa MPOBEIEHUS
UCCJIeIOBAHUS, JIeJaTh BbIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOAEHUI U OTBITOB;



IPOBOJUTH OMBITHI IO HAOTIOJEHUIO (PU3UYECKUX SBJICHUM WK (PU3UUECKUX CBOMCTB Tel (M3yuyeHHEe BTOPOTO 3aKOHA
HrroToHa, 3aKOHA COXpaHEHUS SHEPTHH, 3aBUCUMOCTH MEepHoIa KoIeOaHnid IPYKUHHOTO MasTHUKA OT MAacChl Tpy3a
1 KECTKOCTH TPYKUHBI U HE3aBUCUMOCTh OT aMIUTUTYABl MajlbIX KOJeOaHW, MPSMOJMHEHHOE PACTIPOCTPAHCHHE
CBETa, pa3lio’KeHHe OeNoro CBeTa B CIEKTP, M3YYCHUE CBOMCTB HM300pa)K€HUSI B IUIOCKOM 3€pKaje U CBOMCTB
U300paKeHUs TpeaAMeTa B coOuparoiled JIMH3e, HAaOMIOJEHUE CIUIONIHBIX W JIMHEWYaThIX CHEKTPOB M3ITy4YEHUS):
CaMOCTOSITENIbHO COOMpAaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00Opy/IOBaHMS, OMUCHIBATH XOJ[ OMNbITAa M €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBO/IHI,

MIPOBOJIUTH MPU HEOOXOTUMOCTH CEPHUIO MPSIMBIX U3MEPECHHM, OTIPECIIsisl CPETHEE 3HAUCHNE H3MEPSIEMOI BETHIMHBI
(bokycHOe paccTosHHE coOuparomeld JMH3bI), 0O0OCHOBBIBATH BBIOOP croco0a H3MepeHHS (M3MEPUTEIHLHOTO
npubopa);

MPOBOJIUTh HCCIICIOBAaHUE 3aBUCUMOCTEH (DU3WYECKUX BEIUYMH C HCIOIB30BAHUEM TIPSIMBIX H3MEPCHHM
(3aBHCHUMOCTb IyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBMXKEHHM 0€3 HauyallbHOM CKOPOCTH, MEpHoja KoieOaHun
MaTeMaTHYeCKOT0 MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaXEHHUS CBETa OT yIjla TaJcHUS WU YIJa
IPEJIOMJICHHS OT yTJiia MaJIeHus): TIAaHUPOBATh UCCIEOBAaHUE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY, (PUKCHUPOBATH
pe3ynbTaThl MOJYYCHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYMH B BUJE TaONUIl U TpaduKoOB, N€JIaTh BBIBOJIBI IO
pe3ynbTaTam MCCIICIOBAHNS;

MPOBOJIUTh KOCBEHHBIE WM3MEPEHHUS (PU3NUYECKUX BEIMYMH (CPEIHSAS CKOPOCTh W YCKOpEHHE Tella TIpH
PaBHOYCKOPEHHOM JIBMI)KEHUHW, YCKOPEHHE CBOOOJHOIO TMaJeHUs, KECTKOCTh NPYKUHBI, KOIPPUIUEHT TpeHHUs
CKOJILKCHHS, MEXaHU4YecKasi paboTa U MOIITHOCTh, YACTOTA W MIEPHOJ KOJICOAHNI MaTEeMAaTHUYECKOTO U MPY>KUHHOTO
MasTHUKOB, ONTHUYECKas CUjIa COOMPAIONICH JMH3bI, PAAMOAKTUBHBIN (POH): TJIAHUPOBATH M3MEPEHHUs, COOMpATH
AKCIICPUMEHTAJILHYI0 YCTAaHOBKY W BBITIONIHATH HM3MEPEHUS, CIICAyS TPEII0KEHHONH WHCTPYKIIUU, BBIYUCIISATH
3HAYCHHE BEJIMYMHBI U aHAJTU3UPOBATH MOJTYICHHBIC PE3YJIBTATHI C YIETOM 3aJaHHOM IMOTPEITHOCTH H3MEPCHUH;
coOI01aTh TIpaBuiIa TEXHUKHU 0€30MMacHOCTH TIPpH paboTe ¢ 1ab0paToOpHBIM 000PYI0BAHHUEM;

pasznuyaTh OCHOBHBIC MPU3HAKY U3YyUYEHHBIX (PU3MUECKUX MOJIEJICH: MaTepraabHas TOYKa, aOCOIIOTHO TBEPI0E TEIO,
TOYEYHBIN UCTOYHUK CBETA, Jy4, TOHKAs JIMH3a, TUIAHETapHasl MOJEJIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO SIIpa;



XapaKTepU30BaTh MPUHIHUIIBI JCHCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMUCTB C OMOPOM HA UX OMUCAHUS
(B TOM yucne: CHHUIOMETP, JATYMKHU TOJOKEHUS, PACCTOSHUS M YCKOPEHUs, pakeTa, 3XOJO0T, OYKH, MEPUCKOTI,
¢doToamnmapar, ONTUYECKUE CBETOBOIBI, CIIEKTPOCKOII, TO3UMETP, Kamepa BuiibcoHa), HCTIONB3Ys 3HAHUSI O CBOMCTBAaX
(bu3HUecKUX SIBJICHUN U HEOOXOAUMbIE PU3NYECKHUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHUYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX YCTPOMCTB, H3MEPUTEIBHBIX MPUOOPOB U
TEXHOJIOTUYECKHUX TPOIIECCOB MPHU PEIICHUU YYEOHO--TIPAKTUYECKUX 3a/a4, ONTUYECKHUE CXEMBI JUIsl TTOCTPOCHUS
M300paKEHUM B TJIOCKOM 3€pKajie U cOOUparoIieit JIMH3E;

MIPUBOJUTH IPUMEPHI (HaXOAUTh UHPOPMAIIHIO O IPUMEPAX) MPAKTUUECKOTO UCIOJIb30BaHUS (PU3NUECKUX 3HAHUM B
MOBCEAHEBHOM JKM3HU IS oOecredeHus O€30MacHOCTU TMpu OOpalleHuH C NpubopaMu U TEXHUYECKUMU
YCTPONCTBAMU, COXPAHEHHUS 3I0POBbS M COOIOJICHUSI HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPYIKAIOIIEH cpeie;
OCYILIECTBIIATh MOUCK HH(PopManuu (u3nyeckoro cojepkanusi B MHTepHETe, CaMOCTOATENIBHO (QOpMYIUpys
MOMCKOBBIM 3ampoc, HAXOAWTh IIyTH OMNPEAEICHUs] JOCTOBEPHOCTH TMOJYyYCHHOW HWHQOpMAIMu Ha OCHOBE
MMEIOLIUXCS 3HAHUU U JIOTIOJIHUTEIHHBIX NCTOYHUKOB,

UCIIOJIb30BATh MPHU BBITIOJIHEHUH yYEOHBIX 3aJaHUil HAy4YHO--TIOMYJISIPHYIO JIUTEPATypy (PU3UUECKOrO CONEp KaHMUs,
CIIPaBOYHBIE MaTEpHAJIbI, pecypchl ceTu MIHTepHeT, BIajeTh MpruéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa3oBaHus
nH(pOpMaIuU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIICHUS HA OCHOBE MH(OPMAIIUU U3 HECKOJIBKUX UCTOYHHUKOB
¢u3nuecKkoro coAepXaHus, MyOJIMYHO TMPEACTaBIATh pe3yibTaThl TPOEKTHOW WJIM  HUCCIEN0BATEIhCKON
JeSATETLHOCTH, TIPU ATOM IPAMOTHO MCIOJIb30BaTh U3YUCHHBIN MOHATUWHBIN anmapar u3y4aeMoro paszena Gu3uku u
COTIPOBOXK/IATh BHICTYIUICHHUE MPE3CHTAIMEH ¢ YIETOM OCOOEHHOCTEH ayTMTOPUU CBEPCTHUKOB.



TEMATUYECKOE INIVIAHUPOBAHHUE
7 KJIACC - 68 uacos

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONMIA BemectRa https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
1 M
3 CXAHHHICCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cua. Bt it 14 1 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Alaperine xuaKoCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMochepHOe AaBICHHe 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta H MOUHOCT® 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hpoctsie MexarHsMEI > . . https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

7 KJIACC - 102 yaca

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Konrtpoabubie  IIpakTuueckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
VISHIEA 7 HAYIa O TpHpOAe https://m.eds00.ru/7416194
bu6mmorexka [IOK
1.2 o 2 1
VISHHACCIHE BETITIHHbL https://m.edso00.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBI METO]1 TO3HAHUS httos://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpoenne periectsa https://m.edso00.ru/7f416194
59 JIBr>KeHUE 1 B3aUMOJICMCTBUE YaCTHI] 5 1 bubmuorexa [JOK
' BeIecTBa https://m.eds00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.edso0o.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auUMo/ielicTBHE TeJl
bubmuorexa [JOK
3.1 M 5
CXAHITCCKOT ABHACHIC https://m.eds00.ru/7f416194
b K
3.2 WNueprus, macca, TIIOTHOCTH 6 1 nommorexa [0

https://m.edsoo0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmuorexa [JOK

33 Cua. Bt it 17 2 https://m.eds00.ru/7f416194
Wroro no pazueny 28
Pa3znea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTE U ra3oB
41 JHaBnenue. llepenaua naBineHus: TBEpABIMU 4 bubnmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 flapterne xuaKoCTH 6 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMochepHoe AaBiIcHHe ! https://m.eds00.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPYyKEHHOE 9 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro mo pazueny 26
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmorexa [IOK
1 P 1
> 460Ta ¥ MOIHOCTE > https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hpoctsie MexaHHsMEI 8 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexaireckast SHepris 6 1 https://m.eds00.ru/7f416194
Hroro 1o pasneny 19
PeszepBHOe Bpems 18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC - 68 yacos

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 1 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 2
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 DJICKTPOMATHHTHAS HHAYKIMA 4 1 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 15



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

8 KJIIACC - 102 yaca

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIe
Ne /i P Konrtpoasnsle | [IpakTruueckue (1udpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Pa3nen 1.TensoBble siB1eHUsI
. bubmuorexa [JOK
1.1 CtpoeHuHe U CBOWMCTBA BEIECTBA 8 1 httos://m.edsoo.ru/7fA181ce
bubmuorexa [JOK
1.2 T 1
SIDIOBHIE HPOHECCHl 33 > https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 41
Paznes 2.2yekTpryecKkne 1 MATHUTHBIC SIBJICHHSA
91 DNeKTpUUYecKue 3apsiibl. 3apsHKEHHBIE Tella ; 1 bubnuotexa [JOK
' 1 UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 35 1 7 https:/m.edsoo.ru/7fA181ce
bu6nmoreka [JOK
23 Marmutisie Apietis d 1 2 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
. 1
24 SMEKTPOMATHHTHAS HHAYKIHS o https://m.edsoo.ru/7f4181ce
Htoro 1o pasneny 58
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 15



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC - 102 yaca

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
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YYEBHO-METOJANYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

» dusuka, 7 knacc/ [lepeimkun .M., Banos A.U., AkuronepHoe o6mectBo «M3narenbctBo «IIpocBemenuey
» dusuka, 8 knacc/ [epeimkun .M., Banos A.U., AkunonepHoe oomectBo «M3narensctBo «IIpocBeiienne»
» dusuka, 9 knacc/ [epeimkun .M., I'ytauk E.M., BanoB A 1., [TetpoBa M.A., AKIIMOHEpHOE OOIIIECTBO

«3narensetBO «lIpocBemienue»

METOIUYECKHUE MATEPHAJIBI JJISA YUUTEJIA
®uzuka 7 kiacc. Metonuueckoe nocodue k yueOuuky M. M. I1épsimkuna A. U. UBanosa. Yennkona O.A., ['manenkoBa
C.H., PyxoBoautes npoexktoB HOMO kopnopauuu «Poccuiickuii yueOnuk» Kypssies Bacunuii Bnagumuposud, Jloktop
¢bu3Ko MaTeMaTH4YeCKUX HayK, coaBTop Y MK «®Dusukay crapuimii Benymuii peakrop kopropammu «Poccuiickuii
yueOHuK», AKIImoHepHoe obuiecTBo «M3aarenscTBo «IIpocBemienne.
®usuka 8 kinacc. Meroanueckoe nocodue k yueOHuky .M. [1é€primkuna A.M. UBanoBa. CBerinana HaymoBHa

I'magenkoBa, 2022 r. AO «M3natenctBo «IIpocBelieHue.



®uzuka 9 kiacc. Metonnueckoe nocooue k yueoOnuky U. M. Il€peimkuna, E. M.I'ytauk, A. 1. BanoBa, M. A IletpoBoii.
Kynpsieues B. B., 2022 r. AO « U3gatensctBo «IIpocBeiieHue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
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