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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE TOJIO)KEHHM M TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamMera «DOusukay.

Copepxkanue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (HOpMUpPOBAHME
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4YeHHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBEe. B mporpamMme mo (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM OO0YUEeHHSI, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Tporpamma no (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), MpejiaracT IpUMEPHYIO MOCIeA0BaATEIbHOCTD
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo @usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHUN paboueil MpOrpaMMBbI 10 Y4EOHOMY MPEIMETY.

®duszuka SABISIETCS  CHCTEMOOOPa3ymOIIMM I €CTeCTBEHHO-HAyYHBIX
y4€OHBIX MPEIMETOB, IOCKOIBKY (PU3HUECKHUE 3aKOHBI JIeXKAT B OCHOBE IPOIIECCOB
W SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpadueii, BHOCUT BKJAJ B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa,
IpeloCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HaHMSI, TO €CTh CII0C00a MOyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaAaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIaJICHHUE
CIICYIOIMMH KOMITETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

HAyYHO OOBSCHSTH SIBJICHUS;

OLICHWBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO MCCIICOBAHNUS;
WHTEPIIPETUPOBATh JIaHHBIE W WCIIOJIb30BaTh HAy4YHBIE IOKA3aTeIbCTBA JIJIst
MOJIYYCHUS BBIBOJIOB.

[lenn wusyueHus GU3WMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
ompenenensl B Konuenmuum npenogaBanust yueOHoOro mnpeamera «®Pusnka» B



oOpa3zoBaTeNnbHBIX oOpraHusamnusx Poccuiickoit ®denepanuu, peanu3yOIUX
OCHOBHBIE  00I11€00pa3oBaTe/IbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [IK-4BH).

Hean uzyuyenus Gpusuku:
npuoOpeTeHNe MHTEpeca M CTpEeMJICHUS OOyYaroluuXxcsi K HaAyYHOMY H3YUYEHUIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TO3HaHMSA W (OPMHUPOBAHUE
MCCJIEI0BATENBLCKOrO0 OTHOIIECHHS K OKPYKAIOIUM SIBJICHUSM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa HU3YYEeHHS OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;
dbopMupoBaHUE TPEACTAaBICHUH O pPOIM  (QU3UKA I8 Pa3BUTUS  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;
pa3BUTHE MPEJCTABICHUN O BO3MOXKHBIX cepax Oyaymend npopeccuoHaIbHOU
NeSATEIbHOCTH, CBS3aHHOM C (DU3MKOM, MOATOTOBKA K JalbHEHIIEeMy O00yYeHHUIO B
ATOM HaIlpaBJICHUH.

JlocTikeHne 3TUX LieNied mporpamMMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:
npUOOpETEeHNE 3HAHUM O AMCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHUYECKHX,
TEIUIOBBIX, JIEKTPUUYECKHUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

NpUOOpPETEeHNE YMEHHMM OINUCHIBAaTh W OOBACHATH (PU3UUYECKHE SIBICHHUS C
MCIIOJIB30BaHUEM MOJTYUYCHHBIX 3HAHUM;

OCBOECHHME METOJOB PEUIEHUs] MPOCTEUIINX PACUETHBIX 33Ja4 C MCMOJIb30BAHHEM
buznyecKkux Mojieniel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;
pa3BUTHE YMEHM HAOIIOJATh TPUPOJHBIC SIBICHUS U BBITIOJHATH OIBITHI,
nJabopaTopHbie pabOThl U IKCIEPUMEHTAIBHBIC UCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTEILHBIX MPUOOPOB;

OCBOEHHUE MPUEMOB paboThl ¢ HGOpMaLUe (PU3NUECKOTO COAEpKaHUs, BKIHOYAs
UH(OPMAITUI0O O COBPEMEHHBIX JOCTIKEHUAX (PU3MKH, aHAIN3 U KPUTHUYECKOE
OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO CO cdepamMu NPOPECCHOHATBHON EATeTbHOCTH, CBS3aHHBIMH C
(GbU3UKOM, U COBPEMEHHBIMH TEXHOJOTUSIMHU, OCHOBAaHHBIMU Ha JOCTHXKCHUSIX
(bu3MUeCcKO HAyKH.

Ha w3ydenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeZEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeZeto).

[Ipennaraemeplii B mporpaMmMe no (Qpu3MKe MnepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN



06y‘IaIOHII/IXCH, CIIMCKa SKCIICPHUMCHTAJIbHBIX BaﬂaHHﬁ, npempiaracMblx B paMKax
OCHOBHOI'O I'OCYAapCTBCHHOTI'O 3K3aMCHa II0 (1)I/ISI/IKC.



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAIOIIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckne BenuyuHBL. 3Mepenne Qu3nmueckux BenuuuH. DuU3NYECKUE
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HayKd H3Y4arT MPUPOLY.
EcTtecTBeHHO-Hay4YHBI METOJ NO3HaHMs: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObSICHEHUE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIeCKUX SBJICHHUN C TOMOILBIO MOJIETIEH.

Hemoncmpauuu.

MexaHnuyeckue, TEIIOBbIC, JIEKTPUYECKAE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
dusnueckre mnpuOOpbl U HOpoUeAypa MPsAMBIX M3MEPEHUN AaHAJTOTOBBIM U
UM (POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHue UEHbI IeJIEHUs IIKaJIbl U3MEPUTEILHOTO TpUbOOpa.

W3mepeHne pacCTOSHUMN.

N3mepenne 00bEMa JKUIKOCTUA U TBEPAOTO TENa.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepeHne temmnepaTypbl NMPU MOMOIIM KUJIKOCTHOTO TEPMOMETpPA MU JIAaTYMKA
TEMIIEPATYPBI.

[IpoBeneHne nccieI0BaHus 10 IPOBEPKE TMIIOTE3bl: NAIBHOCTH IOJETA IIAPUKA,
NYLIEHHOTO TOPU30HTAIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKAa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUM BeLECTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHne wuactul BemecTBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacTUIl C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTENH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.
Hab6mronenune nuddysun.



HabGntonenue siBlieHUN, OOBSACHSIOMIMXCS TPUTSIKEHUEM WM OTTaJIKWBAHHEM
YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

Orenka muaMeTpa aToMa METOZOM PSIOB (C UCTIOIb30BaHueM (poTorpadmii).
OnbITEl O HAOJIOICHUIO TEIIOBOT'O PACIIMPEHUS Ta30B.
OnbIThl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe H B3aUMOAEHCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM IBWKEHUHU. Pacuér myTtu u
BPEMEHU JIBUKCHHUSL.

SBnenne uHEpUUM. 3aKOH HMHEPUUHU. B3aumopaeicTBHE TeNl Kak NpUYHHA
U3MEHEHUSI CKOPOCTH JBWXKEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.

Cuila Kak XapakTepucTUKa B3auMojaeicTBUs Tesl. Cuila ynpyrocTd W 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Jpyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomelncTByromas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHMuecKoro JIBHXKEHUS TeTa.

N3mepenne ckopoCcTH MPSIMOJIMHEHHOTO JBUKEHUS.
HabGnronenue siBjeHUs] UHEPLIMH.

HaOmronenune naMeHeHus CKOpOCTU MPU B3aUMOJICUCTBUU TEJL.
CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEII.

CnoxeHue CUJl, HallpaBJICHHBIX MO0 OJTHOM MPSMOM.

Jlabopamopuvie pabomul u onvimel.

OrnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBIKECHUS (IIapUKa B XKUIKOCTH, MOJEIH
IIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

Omnpenenenne cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCcKa WITW MIAapHKa 10 HAKJIOHHOM
MJIOCKOCTH.

Onpenenenue IWIOTHOCTH TBEPJIOTO Tea.

OMnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsDKEHUs (Iedopmariun) npyKuHbI
OT MPUJIOKEHHOU CHJIBI.

OMNBbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBLXKEHHUS OT BEca Tela
U XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYEHUS J1aBlieHud. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza OT 00bEMa, Temmeparyphl. llepemada maBieHUs



TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackama. [IHeBmaTmyeckune
MAalIMHbI. 3aBUCUMOCTh JaBJCHMS >KMJIKOCTH OT TiyOuHBL. ['mapocrarnueckuit
napajokc. Coobmatromuecs cocynpl. ['unpaBinueckne MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJI€HUS. 3aBUCUMOCTb aTMOC(EPHOTO JAaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[TpuOops! 17151 U3MEPEHUs aTMOC(PEPHOTO TABICHMUSL.

JlericTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeEJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxomiaBanue.

Hemoncmpauyuu.
3aBUCUMOCTB JABJICHMS ra3a OT TEMIIEPATyphI.

[lepenada naBaeHUs KUAKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JTaBICHMUSL.

3aBUCHMOCTh BBITAJIKUBAIOUIEH CHIIBI OT 00bEMa MOTrPYKEHHOM dYacTu Tena u
IJIOTHOCTH 5KHJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.

YcnoBue 1utaBaHus T IUIABAHWUE WJIM IIOIPYKEHHE TEJI B 3aBUCUMOCTH OT
COOTHOILIEHHMSI INIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTrpYKEHHOW B
XKUIKOCTh YaCTH Tea.

OrnpeneneHue BBITAIKABAIOIIEH CHIIbI, JEWCTBYIOLIEM HA TEJNO, MOTPYKEHHOE B
XKUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHJIBbI, JACWCTBYIOIIEH Ha TEJIO B
YKUAJKOCTH, OT MACChI TEJA.

OnbITEI, IEMOHCTPUPYIOLINE 3aBUCHMOCTD BBITAIKMBAIOIIEH CUJIIbL, JEHCTBYIOIIEN
Ha TEJIO B XHUAKOCTU, OT 00BbEMa MOTPYKEHHOM B JKUIKOCTh YacTU Tejla U OT
IJIOTHOCTH 5KHJIKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBAHHME JIOAKA M OIPEICIICHHE €€
IPY30II0ABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblYar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecusi pblyara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBuno» MmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.



Mexannueckass dHeprus. KuHeTuueckas W INOTEHUHUAJIbHAS  DHEPTHS.
[IpeBpallieHre OJHOTO BHIA MEXAaHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimaul.
Onpenenenue pabOThl CHIIBI TPEHUS TPU PABHOMEPHOM JBIDKEHHHM Tejla I10
TOPU30HTAJIBbHOM MOBEPXHOCTH.
HccenenoBanne ycioBUii paBHOBECHS pblyara.
N3mepenne KII/] HakKJIOHHOM IIIOCKOCTH.
M3yyeHune 3aK0HAa COXPaHEHHsI MEXaHUYECKOM DHEPTUN.
8 KUIACC

Paszneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO--KMHETUYECKOU TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUH.

Mopgenun TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOXKEHUM MOJIEKYISPHO--KUHETUYECKON TEOPUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrnocoObl H3MEHEHHsS BHYTPEHHEH HHEPruu:
TerIonepeaaya 17§ COBEpULICHNE paboTHI. Bunsl TEIIONEPENAYH:
TEILIONPOBOJIHOCTD, KOHBEKIIUS, U3IyYEHHUE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BEIIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHHSI.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEMI0Ta CTOPAHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

HaGmronenre OpoyHOBCKOTO JIBUKEHUS.
Hab6mronenune nuddysun.
HabGnronenue siBjeHUil cMauMBaHUs U KallWJUISIPHBIX SIBJICHUM.



Habnrofgenue TemioBoro pacuiupeHus Tem.

N3meHeHue HaBJICHUS TIa3a IIpUu HU3MCHCHHH 00BéMa W HarpCBaHUHU

OXJIAXKICHUMU.
[IpaBuna u3MepeHus: TeMIEepaTypsl.
Bunae! Tenmonepenayn.
OxJtaXxJieHue Ipu COBEPIICHUH pabOTHI.
HarpeBanue npu coBepiieHUN padoThl BHEITHUMU CUJIaMHU.
CpaBHEHHE TEIIIOEMKOCTEN pa3InYHbIX BEIECTB.
HaOnronenue kuneHusl.
HaOnronenre nocTostHCTBA TeMIepaTyphl IPH TUIaBICHUU.
Mopenu TemoBbIX IBUTATEIIEH.

Jlabopamopnwie pabomul u onvimaul.

OnpITB IO OOHAPYKEHUIO TEUCTBUSI CHII MOJIEKYJIIPHOTO TPUTSHKEHHUS.
OMnBITE IO BBIPAIIMBAHUIO KPUCTAJUIOB [IOBAPEHHOM COJIM WJIM Caxapa.

NI

OneITH 1O HEI6JII-OI[CHI/IIO TCILZIOBOI'O pacCIIUpPCHUA I'a30B, )KHIIKOCTGﬁ u TBép,IIBIX

TCII.
OnpeneneHHe AaBJICHHUA BO3yXa B Oaone HIITpHrIa.

OneITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JABJICHHUS BO3JyXa OT €ro o0béMa H

Harp€BaHus NN OXJIAKACHU.

[IpoBepka ruIOTE3bl JIUHEWHOW 3aBUCHUMOCTH JIJTMHBI CTOJIOMKA J>KHJIKOCTH B

TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HabGnronenue n3MeHeHusl BHYTPEHHEN SHEPruu Tejla B pe3yJibTaTre TeIuionepeaadn

Y paOOThl BHEIIHUX CHJI.

HccnenoBanue siBJIEHUS TEIUIOOOMEHA MPU CMEIUMBAHUM XOJIOAHOW W Tropsyei

BOJBI.

OnpeneneHI/Ie KOJIMYCCTBA TCIUIOTHI, ITOJYYCHHOI'O BOI[OfI IIpu TEII000MEHE C

HarpeThiM METAJUTMYECKUM LIMJIUHAPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue npoliecca UCIAPEHUs.

OmnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.
Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpusanus Tena. JIBa poma 3yeKTpUYecKHX 3apsaoB. BiaumonelicTBue

3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTH  CHIIBI
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsAI0B U PACCTOSHUS MEXKY TEJIAMU).

B3aUMOJIEUCTBUS

Onekrpuyeckoe mnoJie. Hanpsxk€HHOCTH siieKkTpudeckoro nosis. IlpuHomm

CYIEPIIO3ULINU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocutenu snekTpuyecKkux 3apsiioB. DJIEMEHTAPHBIA DJIEKTPUUECKUIN 3apsil.
Ctpoenne aroma. IIpOBONHMKM W  JMDJICKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
WM CTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA H3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIIEKTPUUECKHUI TOK B KUJKOCTIX U razax.

Onektpuueckas  menb. Cuna  ToKa.  DJIEKTPUUECKOE  HAMNpsKEHHUE.
ConpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
nns yyactka nend. [locnemoBarenbHoe W mapajlieibHOE — COCIMHEHUE
IIPOBOJIHUKOB.

Pabora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyms—JIeHna.
DIeKTpUYECKUE 1IeTIH U TTOTPEOUTENIH IJISKTPpUUECKOM sHeprun B ObITy. KopoTkoe
3aMBbIKAHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe nosje. MarHuTHoe mnoJjie 3eMJIM U €ro 3Ha4€HUE ISl )KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe TIoJ€  JJIEKTpUYecKoro Toka. IIpumeHnenue
3JIEKTPOMArHMTOB B TEXHUKE. J[efICTBME MAarHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMoNb30BaHUE 3JEKTPOJABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.

DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIUY HAa BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.
Hemoncmpauuu.

DNeKTpU3aLus Tell.

JIBa poza 3JIEKTpUUYECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.

DJEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXPAHEHUS IEKTPUUECKUX 3aPsJI0B.

IIpOBOIHUKH U JUBJIEKTPUKH.

MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUI TOK B 5KUJKOCTH.

["a30BbIi1 pa3psia.

N3mepeHue cuitbl TOKa aMIepMETPOM.

N3MepeHune 3eKTpUYECKOT0 HAPSIKEHUST BOJIbTMETPOM.

PeocraTt 1 Marazud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOKHOCTH PA3ACICHUS MTOJIOCOB MATHUTA.



MopaennpoBaHue MarHUTHBIX NOJIEW MOCTOSHHBIX MAarHUTOB.
OnbIT IpcTena.
MarHuTtHoOE 1oj€e ToKa. DJIEKTPOMArHHmT.
JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.
HccnenoBanre sSIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.
OnbiTel Dapajes.
3aBUCUMOCTh  HallPaBJICHWS  WMHIAYKIIMOHHOTO  TOKa OT  YCIOBHM  €ro
BO3HUKHOBEHHUS.
DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.
OnbITHl IO HAOTIOJICHUIO PTICKTPU3ALMH T MHAYKIIMEH U MPU CONPUKOCHOBEHHH.
HccnenoBanue AeMCTBUS SJIEKTPUUYECKOTO MOJIS Ha MPOBOAHUKH U TUDJICKTPUKH.
COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepeHue U peryJupoBaHUE CUIIbI TOKA.
N3mepeHne u peryanpoBaHue HANPSIKEHUS.
HccnenoBanre 3aBUCHUMOCTH CHJIBI  TOKA, HAYLIErO0 Yepe3 PE3UCTop, OT
COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.
OnbITEI, JEMOHCTPUPYIOIIWE 3aBUCHUMOCTH JJIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJAHUKA OT €ro JIJIMHBI, IUIOIIAM TONEPEYHOTO CEUYEHHS U MaTepuaa.
[IpoBepka npaBuiia CI0KEHUS HANPSKEHUN MPU MOCIEI0BATEIbHOM COCIMHEHUN
JIBYX PE€3UCTOPOB.
[TpoBepka npaBuia A CUIbI TOKA MPHU MapauieIbHOM COCTUHEHUN PE3UCTOPOB.
OmnpeneneHue padOTHI ANEKTPUUYECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHrne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTHM CWJIBl  TOKa, HWAYIIETO Yepe3 JIAMIOYKY, OT
HaIpsDKEHMS Ha HEW.
Omnpenenenue K11/l narpeBarens.
HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS IOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHUTHOTO TOJIA TIOCTOSIHHBIX MAarHUTOB TMPU UX OOBCIMHEHHH U
pa3/ieliCHUH.
HccnenoBanue AEMCTBUSI DJIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.
OMnbITEI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI B3aUMOJICUCTBUS KATYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA Y HallpaBJICHUS] TOKA B KaTYIIIKE.
N3yueHnne neiicTBUSI MAarHUTHOTO MOl HA TPOBOJAHUK C TOKOM.
KoncTtpynpoBanue u uzydeHue paboThl JJIEKTPOABUTATENS.
N3mepenue KIIJI anekTpoaBUrateibHONM yCTaHOBKH.
OMNBITHI IO UCCIIEIOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOW MHIYKIIMH: UCCIICIOBAHHE
M3MEHEHUI 3HaYEHUs U HAPaBJIEHUS UHAYKI[MOHHOTO TOKA.



9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOro JABWKEHUSA. PaBHOMEpHOE NPSAMOJIUHEHHOE
nBrkeHue. HepaBHoMepHOE mpsiMoMHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMoJiMHENHHOEe JBHKeHue. (CBOOOIHOE
nageHue. OnsITel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon u yactora oOpaleHus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIBHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpyHIMN CyTIepIIO3UIMKU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOpEHHE CBOOOJHOTO
najgenus. JBuxeHnue mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJIOTO TeJIa € 3aKPEIJIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe CUilbl. 3aKOH COXpaHEHHUS
MMITYyJIbCa. P€akTUBHOE NBUKEHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHMaNbHAS PHEPTUS TEJa, MTOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMIIH. [loTeHIManbHas SJHEPrus CKaTou NpykuHbl. Knunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS MEXaHUYECKOU
DHEPIUH.

Hemoncmpauuu.

HabGmronenne MexaHnuecKoro JIBIKEHUS Tella OTHOCUTEIBHO PA3HBIX TENl OTCUETA.
CpaBHeHUE IMyTel U TPACKTOPUHN JBHKEHUSI OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO
pPa3HbBIX TEJ OTCYETA.

N3Mepenune CKOpOoCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHMUS.

HccnenoBanre Npu3HaKkOB PaBHOYCKOPEHHOTO JIBUXKECHUS.

Hab6nronenue nBmkeHus Tela Mo OKPY>KHOCTH.

HaGmronenne MexXaHWYECKUX SBJICHUM, TMPOUCXOISAIIMX B CHCTEME OTCUY€Ta
«Tenmexka» 1pu €€ PAaBHOMEPHOM M YCKOPEHHOM JBWXECHUU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTb YCKOPEHUS T€JIa OT MACCHI TEJA U IEMCTBYIOIIEH HA HETO CHJIBI.
HabGnronenue paBeHCcTBa CUII IPU B3aUMOJICHCTBUM TEJL.

N3meHeHne Beca Tena npyu yCKOPEHHOM JIBUKEHHH.



[lepenada uMIrynbca npy B3aUMOACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIPYTOM B3aUMOJECHCTBUN.

CoxpaHeHre UMITyJIbCa TIPU a0COIIOTHO YIPYTrOM B3aWMOJICHCTBUU.

HabnroneHue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU IPU CBOOOHOM NaJCHUH.

CoxpaHeHHE MEXaHUYECKOW OJHEPrUM INpPHU ABWKEHUU Tela I0J JEHCTBHEM
IPY’KUHBI.

Jlabopamopuvie pabomul u onvimol.

KoHcTpynpoBanue Tpakra Uil pa3roHa U JaJlbHEUIIEr0 PAaBHOMEPHOTO JBHKECHUS
HIapUKa WINA TEIEKKH.

Omnpenenenne cpeHEl CKOPOCTU CKOJIBKEHUS OpyCKa WM JBUKEHHSI LIapUKa I10
HAKJIOHHOU IUTOCKOCTH.

Onpenenenue yCKOpPEHHs Tejla IPU PABHOYCKOPEHHOM JIBUKEHUM 110 HAKIIOHHOM
IIJIOCKOCTH.

HccenenoBanye 3aBUCUMOCTH IIyTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBUKEHUU
0€e3 HayaJIbHON CKOPOCTH.

[IpoBepka rumoTe3bl: €ciii NpU PABHOYCKOPEHHOM JIBHJKEHHHM O€3 HadalbHOUN
CKOPOCTH IIyTH OTHOCSTCSA KaK psAI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
IIPOMEXYTKH BPEMEHU OJIMHAKOBBI.

HccenenoBanye 3aBUCUMOCTH CWJIBI TPEHMSI CKOJIBKEHHUSA OT CUJIbl HOPMaJIbHOTO
JTaBJICHHUS.

Onpenenenue ko3 PUIIEHTa TPEHUST CKOJIBXEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JABM)KEHHU TeJa IO
TOPU30HTAIIBHON IIOBEPXHOCTH.

Omnpenenenue pabOThl CUIIBI YIPYTOCTH MPU MOABEME Ipy3a C HUCIOIb30BAHUEM
HEMOJABM)XHOTO U MOABUKHOTO OJIOKOB.

M3ydeHne 3aKk0Ha COXpAaHEHMs YHEPTUM.

Pasznen 9. Mexannyeckue Koj1e0aHUsI U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: epro,
4acToTa, aMIUINTy1a. MareMaTu4ecKuil U NpyKUHHBIN MasTHUKU. [IpeBpaiieHue
HHEPrUM MPH KOJIeOaTETHLHOM JIBHXKEHHH.

3aryxaomue — konebanus.  BpiHyxnaeHHole — kojeOanus.  Pe3onanc.
Mexannuyeckue BosiHBI. (CBoiicTBa MeXaHMYECKUMX BOJH. IIpojonbHble U
NonepeyHbple  BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUs.
Mexanunyeckue BOJIHBI B TBEPIOM TeEJIE, CEHCMUYECKUE BOJIHBL.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHa. OTpaxkeHue 3Byka. MHGpa3Byk u
YJIBTPa3BYK.



Jlemoncmpayuu.

HabGmronenue xoneGaHuid Te Mo AEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6mronenue konedanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenune BRIHYKICHHBIX KOJICOAHMI U pE30HAHCA.

PacnpoctpaneHnue npo0ibHBIX U MONEPEYHBIX BOJH (HA MOJEIH).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHUI PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

Omnpenenenre 4acTOThl ¥ MEpUo/ia KoeOaHN MaTeMaTHIECKOTO MasgTHUKA.
Omnpenenenre 4acTOThl U MEPHo/ia KOJIeOaHH MPYKUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH Mepuoia KoiaeOaHuii MOABEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH MEpUOJa KOJIEOAHWH NPYKUHHOTO MASTHHKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTHU TEepHOJia KOJIEOAHUM Irpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBHUCUMOCTh Mepuoja KojaeOaHuil NpyKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne ycKkopeHusi CBOOOIHOTO NaJACHHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHhIX BOdH. Illkana siexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U.

DJIeKTpOMarHuTHasi npupoja ceeta. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

CBOICTBA PJIEKTPOMATHUTHBIX BOJIH.
BostHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

N3y4yenune CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH C IOMOIIbI0 MOOMIIBHOTO Tele(oHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas MOJIEIb CBeETAa. Hcrtounuku CBETA. [IpssmonmHeHOE
pacnpocTtpaHenue cBera. 3atmenus ConHua u JIlynsl. Otpaxxkenue cera. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomyieHUsi cBera. llonHoe BHYTpeHHee
oTpakeHue cBeTa. lcmonb3oBaHWE TMOJHOTO BHYTPEHHEIO OTpaKeHUs B
ONTUYECKUX CBETOBOJIAX.



Jlunza. Xonm nyweil B JnuH3e. OnTuyeckas cucrema (oToanmapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak onrThueckas cucrtema. bin3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. Omnbitel HeroTtoma. CroxeHue
CIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpssMONMHEHOE paclpOCTPAaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuenune n300pax€HUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xop tydeit B coOuparonieit JIMH3e.

XO0J Ty4yer B pacCenBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢poToanmapara, MUKPOCKOTA U TEJIECKOIIA.
Mogens rnasa.

PasnosxeHue 6enoro cBera B CHEKTP.

[Tomy4yenue 6em0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanrie 3aBUCUMOCTH yTJIa OTPaKEHUS CBETOBOTO Jy4a OT yria MaJeHHUs.
N3yuenune xapakTepucTUK N300paxxeHus IpeIMeTa B IIIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH YIJIa MPEJIOMIIEHHS] CBETOBOTO JIy4a OT yrija HajeHUs
Ha FPAHULE «BO3YX—CTEKIIO.

[Tonyyenune n300paxxeHuil ¢ TOMOLIBIO COOMPAIOIIEH JIMH3BI.

Omnpenenenue GOKYCHOTO PACCTOSIHUASA U ONTHYECKON CUITBI COOMPAOIICH JINH3HI.
OnBITHI TIO PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OMnbITEl IO BOCHPUSTHIO I[BETA MPEAMETOB MPU HUX HAOJIOJICHUM Yepe3 1BETOBBIC
(UIBTPBHIL.

Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.

Omnwitel Pesepdopna u mimanerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTpPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u raMma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. HyxioHnas wmoxaens aromHoro sgpa. HM3zorombsl.  PaguoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHbie peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCET.
DHeprusi CBA3U aTOMHBIX siiep. CBs3b MacCchl U dHEpruu. Peakiuu cuHTE3a U
nenenus saep. Ucrounuku suepruu CosHIa U 3BE3I.

SnepHas sHepretuka. JleMCTBUSA pagUOAKTUBHBIX H3JIyYEHUNM Ha HKUBBIC
OpTaHU3MBI.



Jlemoncmpayuu.
CrexTpbl U3Ty4EeHUS U MOTJIOIEHNUS.
CnexTpsl pa3aIuvyHbIX a30B.
CnexkTtp Bogopoaa.
HabGnronenue tpekoB B kamMepe BuibcoHa.
Pabora cuéTumka HOHU3UPYIOUTUX U3ITYICHUH.
Perucrpanus nzimydeHus: NpUPOAHBIX MUHEPAJIOB U MMPOAYKTOB.

Jlabopamopuvie pabomul u onvimaul.

HabGnrogeHue CruionHbIX ¥ JIMHEWYaThIX CIEKTPOB U3ITyUYEHHUS.

HccnenoBanue TPEKOB: W3MEPEHHE SHEPTHMHM YACTULBI [0 TOPMO3HOMY IyTH (110
dboTorpadusim).

W3mepenne paairoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpUTENBEHO--0000IAOIIMI MOAYJIb TPEAHAZHAYEH 1JI CUCTEMATHU3AI[UN
U 000OuIeHHsI  MPEIMETHOTO  COAEpX aHUs M ONbITa  JIESITEIBHOCTH,
IpUOOPETEHHOTO NIPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakXkKe i NOJTOTOBKU K
OCHOBHOMY TOCYJIapCTBEHHOMY »3K3aM€Hy 10 (u3uke g o0ydarommxcs,
BBIOPABIIKX ATOT YUYEOHBIN MpeIMeET.

[Ipy M3y4eHUH HAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMAaTH3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeunBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAaHUPYEMBIX  pe3ylbTaroB  00ydeHus, ¢opMupyercs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCJEIOBAHUS
SBJICHUA TPUPOABI M TEXHUKH, OBJIAJEHUE YMEHUSMH OOBACHATH (pU3myeckue
SBJICHMS, TPUMEHSS TOJYyYECHHbIE 3HAHUWSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMATBHO AEATENBHOCTHBIM XapakTep JAHHOTO pasjliesa peaanu3yeTcs
32 CYET TOro, 4YTO OOy4YarollMecs BBIIONHIIOT 3aJaHusl, B KOTOPBIX UM
npeajiaraeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaThb M HAYYHO OOBACHATH
buznyeckue SBICHUS B OKPY KAIOLIEH MPUpPOe U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAYUYHbIE METO/IbI UCCIIEOBaHUS (DU3HMUECKUX SBIICHUH, B TOM
qucIie JUIsl NPOBEPKU TMIIOTE3 U MOJYYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTHIA, HAIIpUMEP, IPAKTUYECKOTO HUCIIOIb30BAaHUS PA3JINYHbIX HCTOYHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA IPEBPAILLECHUS U COXPAHEHUs BCEX M3BECTHBIX BHUIOB
HHEPTUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO
Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuatomerocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTH:
1) naTpUOTHYECKOT0 BOCIIMTAHUS:
— TPOSIBJICHHE MHTEpeEca K UCTOPUM U COBPEMEHHOMY COCTOSHHUIO POCCHMCKOMN
(bu3NYecKoil HayKH;
— HEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUNCKUX YUEHBIX --(PU3HKOB;
2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:
— TOTOBHOCTb K aKTHMBHOMY YYaCTHIO B OOCYXXIEHHHM OOIIECTBEHHO3HAUYUMBbIXU
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTHUKEHUUN
busuKy;
— OCO3HAaHME BAXXHOCTU MOPAJIBHO--3TUYECKUX MPUHILMIIOB B JACSATEIBHOCTU
Y4EHOTO;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
— BOCHpPHUATHE SCTETHMUECKUX KayecTB (U3NYECKOM Hayku: €€ TapMOHUYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHWYHOCTH;
4) HEHHOCTH HAYYHOI'0 IO3HAHUA:
— OCO3HAaHME LEHHOCTH (PU3MYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIIAIOLICH KYIbTYPHI;
— pa3BUTHE HAy4YHOM JIOOO3HATENBHOCTH, HWHTEpeca K HCCIEeI0BaTEbCKON
NesTEeIbHOCTH;
5) dopmupoBaHus KyJbTYPbI 310POBbSl M 3MOIHOHAJIBHOT0 0JIATONOJIy YU
— OCO3HaHHME IIEHHOCTH 0e30macHoro oOpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, BaXXHOCTH MpaBWil O€30MacHOrO0 TIOBEACHUS Ha
TpaHCIOpPTE, Ha JAOpOrax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIITHUX YCIIOBUSIX;
—c(hopMUPOBAaHHOCTH HaBbIKA PEQIICKCUU, IPU3HAHKE CBOETO TpaBa Ha OMIUOKY H
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;
6) Tpy10BOI0 BOCIIMTAHMS:
— AaKTHUBHOE YYacTHE€ B PEUICHUH MPAKTUYECKUX 3aj1ady (B paMKax CEMbH,
oOpa3zoBaTeILHON OpraHU3alliu, Topoja, Kpasi) TEXHOJOTMYECKONW U COIMaIbHOM
HaIpaBJIEeHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NUYECKUX 3HAHMI;
— UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO NMpodeccuid, CBSI3aHHBIX C (PU3UKOM;



7) 3KOJIOTUYeCKOT0 BOCIIMTAHMSA:

— OpHUEHTalUs Ha TPUMEHeHHE (PU3NYCCKUX 3HAHUU JIJIs PEIIeHUs 3a/1a9 B 00J1aCcTH
OKPYXalUIEH CpeApl, IUIAHUPOBAHHS IOCTYNKOB W OLEHKHM HMX BO3MOYKHBIX
MOCIICICTBUIN [T OKPYIKAIOIIEH CPEBI;

— OCO3HaHHE TJIOOAIHHOTO XapakTepa HKOJOTHMYECKHUX MpoOjaeM M IyTed HX
pelieHus;

8) agmanTauMu K HU3MEHAIIMMCH YCJIOBHSM COUMAJIBLHOM W MPHPOAHON
cpeabl:

— MOTPEOHOCTh BO B3aUMOJICUCTBUHU IIPH BBINIOJIHEHUH MCCIICAOBAaHUN U MPOCKTOB
(bu3nYECKON HaMPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHHUSAM JPYTHUX;

— TOBBIICHHE YPOBHS CBOEHM KOMIIETEHTHOCTHM 4€pe3  IMPAKTUYECKYIO
JICATEIILHOCTD;

— MOTPEOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHHUH, B TOM 4HCIIe (POPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBJICHUSX;

— OCO3HaHUE NePUIUTOB COOCTBEHHBIX 3HAHWM M KOMIETEHTHOCTEW B 00JacTu
busuKy;

— IJTAHUPOBAHKME CBOETO PA3BUTHS B IPUOOPETCHUH HOBBIX (PU3MUECKUX 3HAHUIA;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBIATH B3aMMOCBSI3U MPUPOBI, 0OIIECTBA U
PKOHOMHKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUSCKUX 3HAHUA;

— OLIEHKa CBOMX JEHUCTBUA C YYETOM BIMSHUSA Ha OKPYXAKOUIYI0 Cpeny,
BO3MOKHBIX TJTOOQIBHBIX ITOCJICACTBUI.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TIO3HABATEIILHBIC YHUBEPCATbHBIC yUCOHbBIC TCHCTBHUS,
KOMMYHHKATHBHBIC  YHUBEPCAIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISATHBHbBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aeicTBUA:
BBISIBJISITh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB (SIBJIICHHH);
yCTaHABJIMBATh CYIIECTBEHHBI TIPHU3HAK KJIacCU(UKAIMKN, OCHOBAHUS IS
00001IeHNS U CPAaBHEHUSI,
BBISBJISTh 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B paccMaTpHBaeMbIX (akrTax,
JTAHHBIX ¥ HAOIIOJIEHUSX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;



BBISIBJIATh IPUYMHHO--CJIEJICTBEHHBIE CBSI3U MPU U3YUEHUU (DU3UUECKUX SBIICHUN U
MPOLIECCOB, JieNIaTh BBIBOJBI C HCIOJb30BAHUEM JCAYKTHUBHBIX M HMHJIYKTUBHBIX
YMO3aKJIIOU€HHM, BBIJIBUTATh TUIIOTE3bl O B3AaUMOCBS35X (PU3MUECKUX BEJIUYUH;
CaMOCTOSITENIFHO BBIOMpATh CMOCOO pelieHus y4deOHOW (U3NYECKON 3amadu
(cpaBHEHHE HECKOJIBKMX BAPUAHTOB PEILIEHUs, BBIOOP HAaMOOJEEe MOAXOSALIETO C
y4€TOM CaMOCTOSITENIbHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.
MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTh MO CaMOCTOATEIBHO COCTaBJIECHHOMY IUIAHY OIIBIT, HECJIOKHBIN
bU3UYeCKuil IKCIIEPUMEHT, HEOOIBIIIOE UCCIICT0BaHNE (PHU3NIECKOTO SBIICHUS,
OLIEHMBAaTh Ha MPUMEHHMOCTh M JOCTOBEPHOCTh HMH(OPMALIMIO, MOJYYEHHYIO B
XO/I€ UCCIIEI0BAHNS UIIU IKCIIEPUMEHTA;
caMOCTOSITeIbHO  (hopMynupoBaTh 00OOIIEHUST W BBIBOJALI MO pe3yJibTaTam
MPOBENEHHOTO HAOMIOEHUS, OIbITA, UCCIIEIOBAHUS,
IPOrHO3UPOBATh BO3MOXHOE JalIbHEHIEe pa3BUTHE (PU3NYECKUX IPOLIECCOB, a
TaK)K€ BBIJIBUTATh MPEANOJOKEHUS 00 HMX Pa3BUTUM B HOBBIX YCIOBUSIX U
KOHTEKCTaXx.

Pabora ¢ undpopmaumeii:
IPUMEHSATH Pa3IMYHbIE METOJbl, HHCTPYMEHTBI U 3aIIPOCHI IPU MIOUCKE U OTOOpE
uHOpMaIIUU WM JaHHBIX C Yy4€TOM TMPEIIOKEHHOW Yy4eOHOU (u3nyeckom
3a/lauu;
aHANIM3UpOBaTh, CHUCTEMATU3UPOBAaTh W  HHTEPHOPETHPOBATH  HMHPOPMALIUIO
pa3IUYHBIX BUIOB M (POPM MPENCTABICHHUS,
CaMOCTOATENLHO BHIOMPATh ONTUMANIbHYIO (DOpMY IpeAcTaBIeHUs] HHPOpMALUU U
WJUTIOCTPUPOBATH PEIIAEMBIE 3a/1a4l HECIOKHBIMU CXEMaMU, JuarpaMMaMu, HUHOU
rpaduKoil ¥ KX KOMOWHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:
B X0Ji¢ 0OCYXXJIeHHUsl Yy4eOHOro Marepuayia, pe3yiabTaToB JabOpaTOpHBIX padoT U
IPOEKTOB 3alaBaTh BOIPOCHI MO CYLIECTBY OOCYK/1aeMOil TeMbl U BBICKA3bIBATh
UJeH, HaICJICHHbIE Ha pELIEHHE 33Jaud M MOJJAep)KaHue OJaroenareabHOCTH
OOIICHMS,
COMOCTAaBIISATh CBOM CYXJIEHHUSI C CYXKACHUSMHU JIPYTMX YYACTHUKOB [MAJora,
OOHapy>KUBaTh pPa3IMuMe U CXOJCTBO MO3UIIHUI;
BBIPAXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIMYHO TMPEACTaBIATh PE3yNbTaThl BBIIOJHEHHOTO (DU3UYECKOTO OIbITa
(3KCnIepUMEHTa, UCCIIEOBAHUS, IPOEKTA);
NOHMUMAaTh M HCHOJb30BATh MPEUMYIECTBA KOMAHAHOW W WHAUBUAYAJIbHON
paboThI IPU PELIEHUH KOHKPETHOU (PU3MYECKON mpoOIeMbl;



MPUHUMATh 1I€JIM COBMECTHOM IEATEeIbHOCTH, OPTraHU30BbIBATH JEUCTBUSA 1O €€
JOCTHXKEHUIO: paclpenensaTb pPOJd, OOCYXJaTh IIPOIECChl W Pe3yJbTaThl
COBMECTHOM pabOoThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

BBITIOJTHSATH CBOIO YacTh pabOThI, IOCTUTasl KAUECTBEHHOI'O PE3yJIbTara Mo CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JEHUCTBUS C APYTUMHU UJICHAMH KOMaH/IbI;
OIICHMBATh KauyeCTBO CBOEr0 BKJIajJa B OOIIMH TMPOAYKT II0 KPHUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBHS.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanus:
BBISBJISTH MPOOJIEMbI B KM3HEHHBIX M Y4EOHBIX CHUTyalUsX, TpeOyoIuX s
perieHus pU3NYECKUX 3HAHMI;
OPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHSITHS PEIICHUN (MHANBUAYAJIbHOE,
OPUHATHE PELICHUS B IPYIIE, IPUHATUE PELICHUH TPpyIIoi);
CaMOCTOSITENIFHO COCTaBJISITh AJITOPUTM pElIeHUs] (PU3NYECKON 3a/1auu WM IJIaHa
UCCJIEIOBAHUS C YYETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTUPOBATH MPEJIaraeéMble BapUaHThl PEIICHHI;
Jienath BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:
JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjiaH €€ U3MEHEHHS,
OOBSACHATh MPUYHMHBI JTOCTHKEHHUS! (HEJOCTHXKEHMSI) PE3yJIbTaTOB JESTEIbHOCTH,
JIaBaTh OLEHKY NPHOOPETEHHOMY OTIBITY;
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHUS
(U3NYECKOTO HCCIEIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
M3MEHUBILIUXCS CUTYalMi, yCTAHOBJICHHBIX OIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHE pE3yibTaTa LIeJId U YCIOBUSAM;
CTaBUTh ce0s Ha MECTO JPYroro 4eloBeKa B XOJ€ Clopa WIM JMCKYCCHUM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;
npu3HaBaTh CBOE MpaBO HAa OMIMOKY MpH pelieHud (PU3MYECKHX 3aJady WiId B
YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koH1y 00yueHust B 7 kj1acce mpeIMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
UCIIOJIb30BaTh MOHATHSA: (PU3NYECKHE M XHMHYECKHE SIBJICHUS, HAOJII0JEHUE,
IKCMEPUMEHT, MOJEeNb, THUNOTe3a, €AUHULBI (U3HMUYECKUX BEIUYHMH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHHUS BellecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JABWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),



TpaeKTOpHUsl, paBHOJACHCTBYIOIIAs cuia, jaedopmaius (yrnpyras, riacTU4Yeckas),
HEBECOMOCTh, COOOIIAIOIIUECS COCY/IbI;

paznmuuatrh sBieHUS (muddys3us, TEMIoBOE JBMKCHHE 4YacTHIl BeIIeCTBa,
PaBHOMEPHOE JBUKEHHE, HEPABHOMEPHOE JBUKCHUE, UHEPIIMS, B3aUMOJICHCTBUE
TEJl, paBHOBECHE TBEPABIX TEJI C 3aKPEIJIEHHOM OCBhIO BpallleHHs, Mepenaya
JaBJICHUS TBEPIBIMU TEJIaMH, >KHIKOCTAMH M ra3aMu, aTMOC(epHOE IaBlICHHE,
IJIaBaHWE TeJ, NpeBpallleHHus MEXaHWYECKOM DSHEPruu) IO OINHCAHHI0 HX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
buznyeckoe SBICHUE;

pacmo3HaBaTh MPOSIBICHUE HM3YyYCHHBIX (DU3NYECKUX SBICHUN B OKPYXKAIOMEM
MHpEe, B TOM YHcCle (U3MYECKUE SIBICHHS B IPUPOJIC: MPUMEPHI JABHIKCHUS C
Pa3JIUYHBIMHU CKOPOCTSIMU B ’KUBOUM M HEKMBOW MPUPO/JIE, ACHCTBUE CUIIbI TPEHUS B
NPUPOJIE UM TEXHUKE, BIMUSHUE aTMOCHEpPHOTO JaBJICHUS Ha >KUBOW OpraHu3M,
IJIaBaHUE PbIO, pblYaru B TeJI€ YEJIOBEKa, MPU ATOM MEPEBOAUTH MPAKTUUECKYIO
3a/1a4y B y4eOHYIO, BBIJICTIATh CYIICCTBEHHBIC CBOMCTBA (NMPU3HAKU) (PHU3UICCKUX
SIBIICHUM;

OMHUCHIBATh HM3YYEHHBIE CBOMCTBA Tel W (UBUYCCKHE SBJICHUS, MCIOJIb3Ys
¢dbuznyeckre BeIUYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpPEMs, IYTh,
CKOPOCTh, CPEIHsSI CKOPOCTh, CHja YIPYTOCTH, CUJia TSXKECTH, BEC Tella, Cuja
TpeHus, AaBjeHue (TBEPAOro Teja, >KUIKOCTH, Ta3a), BBITAJIKUBAIONIAs CHIIA,
MEXaHH4YecKas padoTa, MOIIHOCTb, IJICYO CHIIBI, MOMEHT CHJIBI, KOd(HUIMeHTt
MOJIE3HOTO JICUCTBUSA MEXAaHU3MOB, KUHETHUECKAasl ¥ TIOTCHI[MAIbHAs DHEPTHUs), IPU
OMHUCAHUU MPABWIBHO TPAKTOBATh (PU3MYECKUM CMBICI HCIOJIb3YEMbIX BEIUYMH,
UX O0O03HAUYCHHUS U EAUHUIBI (PUBUYECKUX BEIUYUH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3UUYSCKYIO BEJIUUUHY C IPYTMMHU BEJIUYUHAMH, CTPOUTH
rpadKu U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITUYNH;

XapakTepu30BaTh CBOMCTBA Tej, (pU3MUecKue SIBICHHUS M MPOLECCHI, MCIOJb3YS
npaBuia CIOXKEHHsS CWi (BHOJb OJHOM mpsAMoi), 3akoH ['yka, 3axon Ilackans,
3aKOH Apxumesna, TpaBUIO paBHOBECHs pbiyara (0J0Ka), «30JI0TOC MPABUIION
MEXAaHUKH, 3aKOH COXPAaHEHUs MEXaHMYECKOM DOHEPruM, MNpH OSTOM J1aBaTh
CIIOBECHYI0 (OPMYJIHMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYECKOe
BBIpAXKEHUE;

OOBSICHATh (PU3UYECKUE SIBJICHUSI, TIPOIIECChl M CBOWMCTBA TEJ, B TOM 4YHCJIE U B
KOHTEKCTE€ CHUTyaluid NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbISBISATH
IPUINHHO--CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHCHHE M3 1—2 JIOTHYECKHX IIIaroB
c onopoit Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UUYECKUX SBJICHHUM, PU3NUECKUX 3aKOHA
WJTU 3aKOHOMEPHOCTH;

pemath pacu€THbie 3amauyd B 1—2 JAEHCTBUS, UCIOJIB3YS 3aKOHBI U (POPMYJIBI,
CBSI3BIBAIONTNE (PU3NYECKUE BEIWYMHBI: HAa OCHOBE aHalIM3a YCJOBHUS 3aa4d



3aMKUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3MUECKUE BETUYUHBI B (POPMYJIIBI U
MPOBOJUTH PACUYETHI, HAXOIUTh CIPABOYHBIEC JAHHBIC, HEOOXOAUMBIC JIs1 PEIICHUS
3aJlay, OLIEHUBATh PEATUCTUYHOCTD MOTYYCHHOU (PU3NYECKON BETUUHUHBIL;
pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOUIN (PUIUUECKUX
METO/IOB, B ONHMCAHWM HCCIIEIOBAHUS BBIIEIATH MPOBEPSIEMOE MPEIINOIOKEHUE
(rumnoTe3y), pa3nuyaTh U MUHTEPIPETUPOBATH MOJYUYEHHBIH Pe3ysbTaT, HaXOAMUTh
OLIMOKU B XOJI€ ONBITA, JIEIaTh BHIBOJIBI 110 €TI0 PE3YJIbTaTaM;

IPOBOAUTH OMBITHI N0 HAOMIOACHUIO (U3NYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB Tenm: (OpMynIHpoBaTh MPOBEpsieMble MPEANOJIIOKEHUA, COOUpaTh
YCTAaHOBKY W3 TMPEIOKEHHOT0 OO0OpYIOBAaHHMS, 3alHMCHIBATH XOJ OIbITa U
(GbopMyIIMpOBaTh BHIBOJIBI;

BBITNOJIHATH NPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Teja, 00bEMa, CUIIbI
U TEMIIEpaTypbl C HCHOJIb30BAHMEM aHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB,
3aMMChIBATH TOKA3aHMs IPUOOPOB € YUETOM 3aJaHHON a0COJIFOTHOW MOrPEIIHOCTH
VU3MEpPECHUN;

IPOBOAUTH MCCIIEAOBAHNE 3aBUCUMOCTU OJHOU (PU3NUYECKON BEJIMYUHBI OT JPYroi
C HCHOJb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH PAaBHOMEPHO
JBUKYILETOCS Tela OT BPEMEHM JIBHXKEHHS Tela, CHUJIbI TPEHUS CKOJIBKEHUS OT
Beca Tesa, KayecTBa 00pabOTKH MOBEPXHOCTEN TE€N M HE3aBUCUMOCTHU CUJIbI TPEHUS
OT IUIOIIAAY CONPUKOCHOBEHHS TE€Jl, CHJIbl YIPYTOCTH OT YJIJIMHEHUS NPYKUHBI,
BBITAJIKMBAIOIIEH CWIbI OT 00bE€Ma MOrpYyKEHHOM YacTH Tejda U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUJIOTHOCTU Te€Ja, OT TIIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJ0, YCIOBUH TIJIaBaHUS TEJ, YCIOBUM paBHOBECHUSI pbluara U 0JIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM YYEOHOTO HMCCIEIOBaHUSA, COOMpPATh YCTAHOBKY M
BBIMIOJIHATh ~ WU3MEPEHUs, Cleays MpeajJoKEHHOMY IUIaHy, (PUKCHUpOBaTh
pe3ynbTaThl  MOJYYEHHOM  3aBUCUMOCTH  (PU3MYECKMX BEJIMYUH B  BHUJE
NPEMIOKEHHBIX Ta0iul M TpaduKkoB, Jenarb BbIBOABI MO pe3yJbTaTaM
UCCJIeI0BAHNUS;

IPOBOJNUTH KOCBEHHbIE M3MEpPEHHs (PU3MUYECKHUX BEJIMYMH (IUIOTHOCTH BEIECTBA
XKUIKOCTH M TBEPAOrO Tela, CUia TPEHHUS CKOJIbKEHUS, JIABJICHHE BO31yXa,
BBITAIKMBAIOIIASl CHJIA, JEWCTBYIOIIAas HA NOrPYKEHHOE B JKHUIKOCTb TEO,
KO3(QPUIIMEHT  MOJEe3HOro  ACMCTBUA  MPOCTBIX  MEXaHWU3MOB),  CJeays
NPEMJIOKEHHOW  MHCTPYKUMU: TpPU  BBIIOJHEHUM HU3MEPEHHM  coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYHHBI;
COOIOJIaTh TMpaBWIa TEXHUKH O€30macHOCTH Tpu pabore ¢ 1abopaTopHBIM
o0opy10BaHUEM;

yKa3blBaTh MPUHLMUIIBI JIEUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JIMHAMOMETpP, COOOMIAOUIMECS  COCYIbl, OapoMeTrp, pblyar,
MOJIBWYKHBIN M HEMOJBMKHBIN OJIOK, HAKJIIOHHAS TNTIOCKOCTB;



XapaKTepU30BaTh NPUHIMIBI ACHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HA MX OMUCAHMS (B TOM YHUCIE: MOAMIUITHUKU, YCTPOUCTBO
BOJOIIPOBO/IA, TUAPABINYECKUI ITPECC, MAHOMETP, BBICOTOMED, OPIIHEBOI HACOC,
apeoMETp), UCTIOJIb3YsI 3HAHUSL O CBOMCTBAX (PM3UYECKUX SBICHUN U HEOOXOAUMBIC
¢duznyecKkre 3aKOHbBI U 3aKOHOMEPHOCTH;
NPUBOAUTH MPUMEPHl (HAXOAUTh HWHGOPMAIMIO O MpUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HU M1 OOecriedeHus
0e30MmacHOCTH TpU OOpallleHuu ¢ MpuOOopaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHHUs! 370pOBbS M COOJNIOACHUS HOPM 3KOJOTMYECKOIO MOBEACHHUS B
OKPYKaIoLIEN CpeIe;
OCYILECTBISAT OTOOP MCTOYHUKOB MH(popMmanuu B VIHTEpHETE B COOTBETCTBHUHU C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HUMEIOLIMUXCS 3HAHUUW U IIyTEM
CpPaBHEHUSI Pa3IUYHBIX MCTOYHUKOB BBIAEIATH MHPOPMALUIO, KOTOpas SBISAETCS
POTUBOPEUYUBOMN HIIM MOKET ObITh HEOCTOBEPHOM;
WCIIOJIb30BaTh TPU  BBIMOJHEHUU YUYEOHBIX 3aJlaHUM  HAYYHO--TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOro CoAeprKaHus, CIPAaBOUYHbIE MaTEepPHAIbI, PECYPChl CETU
WUuTepHeT, BianeTb npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
MH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MHCbMEHHBIE U YCTHBIE COOOLIEHUS HA OCHOBE
2-3 uCTOYHUKOB MH(MOpPMAIUU HUIUIECKOTO COACPKAHUS, B TOM YHCIIC MyOJIMYHO
JenaTh KpaTKue COOOIIEHHMST O pe3ylibTarax MPOEKTOB WU  y4eOHBIX
WCCIICAOBAHUM, TPU 3TOM T'PaMOTHO HCHOJIb30BAaTh HM3YYEHHBIM NOHATUHWHBIN
anmnapar Kypca (U3MKU, CONPOBOXKAATh BHICTYIUICHHE NTPE3EHTALINEH;
OpU  BBINOJHEHUHM YYEOHBIX MPOEKTOB U  HCCIEAOBAaHUN  paclpeneisiTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUH C MOCTABJICHHBIMU 3aJladyaMu, CJICIAUThH 3a
BBITIOJIHEHUEM TUIaHa JCHCTBUM, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKJaJ B
JESITEIbHOCTh TPYIIbl, BBICTPANBATH KOMMYHUKATHBHOE B3aUMO/ICVICTBHUE,
YUYUTBHIBAsI MHEHUE OKPYKAIOIIMX.

K koH1y 00yueHus B 8 ky1acce nmpeIMeTHbIE pe3yJibTaThl Ha 6A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:
MCIIOJIB30BaTh MOHATHUS: Macca U pa3MePbl MOJIEKYJ, TEIDIOBOE JIBUKECHUE aTOMOB
U MOJIEKYJI, arperaTHbleé COCTOSIHMSI BEILIECTBA, KPUCTAJUIMUECKHE U amMop(HbIe
TE€Jla, HACBIIICHHBIM M HEHACBIIICHHBIM Map, BIAXKHOCTh BO3AyXa, TEMIEpaTypa,
BHYTPEHHSS SHEPT s, TEINIOBOW JBUTATEIb, SJIEMEHTAPHBIN JJICKTPUUECKUN 3apsi,
AIEKTPUYECKOE T0JIC, TPOBOAHUKN U JUIEKTPUKU, TTOCTOSHHBIN JICKTPUUECKUN
TOK, MArHUTHOE MOJIE;
pasnuyaTh sBJIEHUS (TEIIOBOE PACIIMPEHUE U CKaThe, TeIulonepeaayda, TernioBoe
paBHOBECHE, CMauMBaHHE, KalWUISIPHbIE SIBJIICHUS, WCIAPEHHUE, KOHAEHCALWS,
IUIaBJICHUE, KpUCTa/M3anus  (OTBEpJAEBAHME), KHUIEHUE, TeIulonepeaaya



(TermIonpOBOHOCT, KOHBEKIIUS, U3ITy4YEHHUE), AIEKTpU3ALUS Tel,
B3aMMO/JICHCTBHUE 3aPSAI0B, IEUCTBUA AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/JICHCTBUE MAarHUTOB, JIEUCTBUE MATHUTHOI'O IOJISI HA MMPOBOAHUK C TOKOM,
AJIEKTPOMArHUTHAsI WHAYKIUS) 1O ONMUCAHUI0 UX XapaKTePHBIX CBOMCTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE H3YUYCHHBIX (PU3WYECKUX SBICHUN B OKpYXKaloleM
MUpE, B TOM YUCJe (PU3NYECKUE SIBICHUS B IPUPOJE: TOBEPXHOCTHOE HATSXKEHUE U
KaWUISIPHBIC SIBICHUS B MPUPOJE, KPUCTAUIBI B Mpupoae, uzinyuenue CoiHua,
3aMep3aHue BOAOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHera,
AJIEKTPUYECKUE SBJICHUS B arMmocdepe, DSICKTPUYESCTBO KUBBIX OPTaHH3MOB,
MarHuTHOE 1oJjie 3eMiiu, Aperd MoaocoB, PO MArHUTHOTO TOJIS IS )KM3HU Ha
3emie, MOJSPHOE CHUSHHE, TPU HSTOM IMEPEBOJAUTHh NPAKTUYECKYHO 3a7adyy B
y4eOHYI0, BBIACIATh CYIIECTBEHHbIC CBOMCTBA (MpU3HAKU) (PU3NUECKUX SIBIICHU;
OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (UBUYECKHE SBJICHUS, MCIOJIb3Ys
dbu3nyeckue BEIUYUHBI (TeMIepaTypa, BHYTPEHHSI DJHEpPrusi, KOJIUYECTBO
TEIUIOThI, YyJAENbHAsl TEIJIOEMKOCTh BEIIECTBA, YJIENbHAS TEIUIOTA IJIaBIICHUS,
yaelbHas TeIJIoTa MapooO0pa3oBaHus, yJeidbHas TEIUIOTa CrOpaHusl TOILIUBA,
KOO(POUIMEHT TMOJIE3HOTO JCHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTEbHAsS
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHI 3apsij, CHJIAa TOKa, JJIEKTPUYECKOE
HaIpsHKEHUE, CONMPOTUBJIEHUE MPOBOJIHUKA, YIAEIbHOE COMPOTUBIICHHE BEIIECTBA,
paboTa W MOIIHOCTh JJEKTPUYECKOTO TOKa), TPH OMUCAHUU TMPABHIHHO
TPaKTOBaTh (PU3NUYECKUN CMBICI HCMOJIB3YEMbIX BEJIUYMH, OOO3HAUYCHUS U
€AUHULIBI (PU3UYECKUX BEIMYMH, HAXOJIUTh (POPMYJIbI, CBS3BIBAIOIINE ITAHHYIO
(U3NYECKYIO BEIMYUHY C JAPYTUMU BEIUYUMHAMH, CTPOUTHh T'paUKU U3YUEHHBIX
3aBUCUMOCTEN (PU3UYECKUX BEITUYHH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (U3MUECKHE SBJICHHUS U TPOILIECCHI, UCIOIb3YS
OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO--KUHETUUECKON TEOPUHU CTPOCHHUSI BEIIECTBA,
MPUHIUN CYNEPHO3ULUKA Ty (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsiaa, 3akoH OMa Ju1st yyacTka 1enu, 3akoH Jkoyns—JIeHna, 3aKkoH COXpaHeHus
DHEPTUH, TIPH STOM JIaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3aMHCHIBATH €TO
MaTeMaTUYECKOE BHIPAXKEHHUE;

OOBSICHATh (PU3UUYECKUE MPOLIECChl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyaIuu MPaAKTUKO-OPUEHTUPOBAHHOTO xapakrepa: BBISIBJISITH
MIPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHHE M3 1—2 TOTHYECKHX IIaroB
Cc omopoit Ha 1-2 W3y4YEHHBIX CBOMCTBAa (U3MUECKUX SBICHUN, (PU3UUECKHUX
3aKOHOB WUJIM 3aKOHOMEPHOCTE;

pemiath pacu€THbIe 3a1aud B 2—3 ACHCTBUS, HCIOJB3YS 3aKOHBI U (POPMYJIBI,
CBS3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBHUS 3aJaud
3alUChIBaTh KPATKOE YCJIOBUE, BBISBISITH HEAOCTATOK JIAHHBIX JI PEUICHUS



3aJa4uM, BbIOMpaATh 3aKOHBl U (opmynbl, HeoOXoAuMble i1 €€ pelleHus,
IPOBOANUTH PACUETHl U CPABHUBATH MOJyUEHHOE 3HAYEHUE (DU3UUECKON BEIMYMHBI
C U3BECTHBIMU JJAHHBIMU;

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOUIN (PUIUUECKUX
METO/IOB, HCIOJb3ys OINHCAHUE HWCCIEAOBAHMS, BBIACIATh IPOBEPSIEMOE
IPEIO0JIOKEHNE, OLIEHUBATh NMPABUIBHOCTh MOPSJIKA MPOBEACHUS HCCIEA0BaHNUS,
JIeJ1aTh BBIBOJIBI;

IPOBOAUTH OMBITHI N0 HAOMIOACHUIO (U3NYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB Te€N (KalWJUISIPHBIE SIBJICHHSA, 3aBUCHMOCTH JABJEHUS BO3JyXa OT €ro
00BbEMa, TeMIepaTypbl, CKOPOCTH IIpOllecCa OCTBHIBAHWS W HarpeBaHUs MpH
U3IYyYEHUH OT I[BE€Ta M3JIydaroliel (MOIJIomaroleil) NOBEpXHOCTH, CKOPOCTh
UCHApEHUsi BOJBl OT TEMIIEPATyphbl >KUAKOCTH M IUIOW@AAU €€ MOBEPXHOCTH,
AIEKTPU3aLMUs TEJT U B3aUMOJEHCTBUE IIEKTPUUECKUX 3aps0B, B3aUMOJECHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YaIH3aI[isl MAarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB,
JEHCTBUSI MarHUTHOTO MOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA AJIEKTPOJBUraTENsl MOCTOSSHHOTO TOKA): (pOpMyIHpOBaTh MPOBEPSEMBIE
IPEINOJIOKEHUsI, CcOoOUpaTh YCTAHOBKY U3 MNPEAJIOKEHHOTO 000pyAOBaHUSA,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

BBITIOJHATh TPSMBIE W3MEPEHUS TeMIepaTypbl, OTHOCHUTEIHHOW BIAXHOCTHU
BO3/lyXa, CUJIbl TOKA, HANpPSHKEHHUsI C MCIOJb30BaHUEM aHAJIOTOBBIX NMPUOOPOB U
JAaTYNKOB (PU3UYECKUX BEJIUYMH, CPaBHUBATh PE3yJbTaTbl U3MEPEHUI C y4ETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTU OAHOU (PU3UUECKON BETUUYUHBI OT IPYroi
C WCIOJIb30BAHMEM TPSIMBIX H3MEpPEHUH  (3aBUCHUMOCTH  COMPOTHUBIICHHS
OPOBOJHUKA OT €ro JUIMHBI, MUIOIIAAU IONEPEYHOro CEYEHUS] M YAEIbHOTrO
COIPOTHBIICHUS BELECTBA MPOBOJHHUKA, CHJIBI TOKA, WAYLIETO 4Yepe3 MPOBOAHUK,
OT HanpsDKEHWs] Ha MPOBOAHUKE, HCCIEJOBAHUE IIOCIENIOBATENLHOTO H
NapajyieIbHOTO  COEJUHEHUWM MPOBOJHUKOB): IJIAHUPOBATh KCCIIEIOBAHUE,
coOMpaTh YCTAaHOBKY M BBINOJHATH U3MEPEHHUs, CIEIys NMPEAJIOKEHHOMY IUIaHy,
(buKCUpPOBATH PE3yNIbTATHI MOJYYEHHON 3aBUCUMOCTH B BUE TAOIUI] U TPaHKOB,
JIeN1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMS;

IPOBOJAUTH  KOCBEHHBIE  HM3MEpeHHs  (PHU3MYECKUX  BeIWYWH  (yAenmbHas
TEMJIOEMKOCTh BEIIECTBA, COMNPOTHUBIICHHE MPOBOJHMKA, paboTa U MOIIHOCTH
AIIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, Cjenysl TMpeO)KeHHONM WHCTPYKUMH, W BBIYUCIATH 3HAYCHHE
BEJIMYMHBI,

cOoOI0aTh MpaBWJia TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
000py1I0BaHUEM;



XapaKTepU30BaTh MPUHIUINBI ACUCTBUSI H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPON Ha UX ONHUCAHMS (B TOM YHUCIE: CUCTEMAa OTOIUIEHHUS JJOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEpMETP, BOJBTMETP, CUETUUK DIECKTPUUECKON
SHEPTUH, AIIEKTPOOCBETUTENBHBIE MPUOOPHI, HarpeBaTeIbHBIC SJIEKTPONPUOOPHI
(mpuMepsI), NIEKTPUYECKHUE MPEAOXPAHUTEINH, JIEKTPOMArHUT, JIEKTPOJBUTATENb
IOCTOSIHHOTO TOKa), WCIIOJIb3Ysl 3HAHUS O CBOMCTBaxX (M3WYECKUX SIBICHUN U
HeoO0XoauMble (PU3NUYECKNE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOMCTBA U U3MEPHUTENbHBIE MPUOOPHI 1O
CXeMaM M CXEMaTUYHbIM pHUCYHKaM (KUAKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, JIBUraTeib BHYTPEHHETO CrOpaHusi, 3JIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbl 3JIEKTPUYECKUX I€Nel C MOoCIeAO0BaTEIbHBIM U
napajuleJbHBIM COEIUHEHHEM JJIEMEHTOB, pa3jiuyas YCJIOBHbIE OO0O3HAYEHUS
AJIIEMEHTOB JJIEKTPUUYECKUX LENEH;
IPUBOJUTH MpUMEPHl (HAXOAUTh HHPOPMALMIO O MPUMEPAX) MHPAKTUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XKU3HU Ui OOecreueHus
0e30MmacHOCTH NpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUS 3J0pPOBbsI U COOJIIOJIEHUS HOPM D3KOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;
OCYULIECTBJIATh NOMCK MH(pOpMaIMU (pU3nUecKoro coaep:kanus B MHTepHere, Ha
OCHOBE MMEIOIIMXCA 3HAHUM U MyTEM CPAaBHEHMS JIONOJHUTEIBHBIX MCTOYHHKOB
BBIIEATh MH(GOPMALIMIO, KOTOpas SIBISIETCS MPOTHUBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;
WCIIOJIb30BaTh TMPU  BBIMOJHEHUM YYEOHBIX 3aJaHU HAYYHO--TIONYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUSA, CIIPABOUYHbIE MAaTE€pHAbl, PECYPChl CETU
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE NMHCbMEHHBIE U KPATKUE YCTHBIE COOOLIEHUs, 00001as
MH(DOPMAIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MYECKOTO COAEpPNKAHUSA, B TOM
yuciie MyOJUYHO MPENCTaBIATh PEe3yJabTaThl MPOSKTHONW MM MCCIEI0BATENbCKON
JNEATEIBHOCTH, TPU O3TOM TI'PaMOTHO HCIIOJIb30BaTh W3Y4YEHHBIM IOHATHUMHBIN
anmnapar Kypca GU3MKH, COMPOBOKIAThH BHICTYIIJICHUE NPE3EHTAIUEH;
IPU BBINOJHEHUH Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUNA (PU3UYECKHUX IMPOIIECCOB
pacnpenenarb OOA3aHHOCTM B TpYIINE B COOTBETCTBUU C TOCTaBICHHBIMU
3aJlayaMy, CJIEIUTH 32 BBIIIOJIHEHHEM IUIaHA JCHCTBUH M KOPPEKTHPOBATH €rO,
aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JESTENbHOCTh TPYIIIbI, BRICTPAUBATh
KOMMYHUKATUBHOE  B3aMMOJICHCTBHUE, TMpPOSBISAs  TOTOBHOCTh  pa3peuiaTh
KOH(DJIUKTBHI.

K koHIy 00yueHus B 9 kJjiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUaAIOIIUXCS YMEHHIA:



UCTOJIb30BaTh TIOHATHS: CHUCTeMa OTcY€Ta, MarepuajbHas TOYKa, TPACKTOPHS,
OTHOCUTEIILHOCTh ~ MEXaHWYECKOro  JABIKeHUs,  jaedopmarus  (ympyras,
IUTACTHYECKas), TpPEHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE, HEBECOMOCTh U
neperpy3ku, HEHTP TSHKECTH, aOCOMIOTHO TBEPIOE TEJO, LIEHTP TSKECTH TBEPIOTO
TeNa, pPaBHOBECHE, MEXAHWYECKHWE KOJeOaHWs M BOJHBI, 3BYK, HH(PPa3BYK U
yIBTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OIM30PYKOCTh U JalbHO30PKOCTh, CIEKTPBI MCITyCKaHUA M TOTJIONIEHHS, albda-,
OeTa- ¥ raMMa-U3JIy4CHHS, U30TOIIbI, S/IEPHAsI SHEPTETUKA;

pa3nuuaTh SBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHENHHOE ABMKECHHUE,
PABHOYCKOPEHHOE MpPSMOJMHENHOE JBW)KEHUE, CBOOOJHOE MajJeHHe Tell,
PaBHOMEpPHOE JBM)KEHHME IO OKPYKHOCTH, B3aUMOJICHCTBHUE TeJl, PEAKTUBHOE
JBUKEHHE, KOJeOaTeIbHOE IBI)KEHUE (3aTyXaroIIMe U BEIHYXJACHHbIE KOJIeOaH!s),
pE30HAHC, BOJHOBOE  JBIDKEHHE, OTPaXCHHE  3ByKa, MPAMOJMHENHHOE
pacrpocTpaHeHHe, OTpakeHHE M IMpeJIOMJICHHE CBeTa, IIOJIHOE BHYTpPEHHEE
OTpa’KEHUE CBETA, Pa3JI0’KEHNE OEJIOro CBETa B CHEKTP U CIOKEHUE CHEKTPATIBHBIX
I[BETOB, JUCIEpPCUsl CBETa, €CTECTBEHHAs pPaJWOaKTUBHOCTb, BO3HUKHOBEHHE
JMHEHYaTOro CHEKTpa U3JIyYEHHUs) M0 ONMHUCAHUIO MX XapaKTEpHBIX CBOMICTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOMINX TaHHOE (PU3HUecKoe SBICHHE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKHUX SIBICHUNW B OKPYKAIOIIEM
mupe (B TOM uucie (pU3MYECKHE SBJIEHUS B MPHUPOJE: MPHIMBBI U OTJIMBBHI,
nBuxkeHre 1aHeT COJHEYHOM CHUCTEMbl, PEaKTHUBHOE JABW)KEHHE IKUBBIX
OpPraHHW3MOB, BOCTIPUSITUE 3BYKOB JKHUBOTHBIMH, 3€MIIETPACEHHE, CEHCMUYECKHE
BOJIHBI, IIyHAMH, 9X0, I[BE€Ta TeJl, ONTHUYECKUE SBJICHUS B PUPOJIE, OMOIOTHIECKOe
JEHCTBHE BUIAMMOTO, YIbTPApUOIIETOBOTO ¥ PEHTTEHOBCKOTO —H3IYYCHHH,
€CTECTBEHHbII pagUMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
U3yYeHUE TMPUPOAHBIX MHUHEPAJIOB, ICHCTBUE pPaJMOAKTUBHBIX H3IYyYEHHH Ha
OpraHH3M 4YeJOBeKa), MPU 3TOM IMEPEBOAUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHIA;

ONKCHIBaTh M3yUYEHHBIE CBOWCTBA Tel M (U3NYECKUE SBICHUS, HCIOIb3Ys
¢usznyeckue BeNIWYMHBI (CPEAHSIsI W MTHOBEHHAass CKOpPOCTh Teja TMpu
HEPaBHOMEPHOM JBM)KEHUHU, YCKOpPEHHE, MepeMeIlleHue, MyTh, YIJIOBas CKOPOCTb,
cujia TPEHUs, CHJIa YIPYroCTH, CUJIa TSXKECTHU, YCKOPEHHE CBOOOJHOTO MajeHus,
BEC Tella, UMITYJIbC Telld, MMITYJIbC CHJIBI, MEXaHWuYeckas padoTa W MOIIHOCTH,
NOTEHUMANbHASl JHEPTus Tejla, MOJHATOTO HaJ IOBEPXHOCTHIO  3EMIIH,
NOTEHUUAIbHASI SHEPrusi CHKATOM MPYKWHBI, KUHETUYECKash SHEPrus, MOJHas
MEXaHWYEeCKasl YHEPTHsl, IEPUOJ U YacTOTa KoJeOaHuH, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEIOMIICHUS CPEMbl), TPU
ONKMCAaHWU TIPABUIBLHO TPAKTOBATh (PU3UYECKUI CMBICI HCIIOJIb3YEMbIX BEJHYMH,
00O3HAUYeHHUS W EOUHUIBI (U3NYECKUX BEIMYHMH, HAXOAUThb (HOPMYIIBI,



CBSI3bIBAIOLIME TAHHYIO (PU3MUECKYIO BEJIMUUHY C APYTUMH BEJIIMYMHAMU, CTPOUTH
rpayKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

XapaKTepU30BaTh CBOMCTBA T, (PU3MUECKUE SIBJICHMSI U IPOLIECCHI, UCIOJB3YS
3aKOH COXpaHEHWs] OSHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI
CYNEpHO3UIIMA CHJI, TPUHLUI OTHOCUTENbHOCTH ['amunes, 3axkoHsl HproToHa,
3aKOH COXPAaHEHUs UMITYJIbCa, 3AKOHBI OTPAKEHUS U MPEIOMIICHUS CBETA, 3aKOHbI
COXPAHEHUs 3apsIOBOTO U MACCOBOTO YMCEI MPH SIEPHBIX PEAKLUAX, IPU 3TOM
JlaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3allMCHIBATh €r0 MAaTEMaTHYECKOE
BBIPAKEHHUE;

OOBACHATH (PU3MUECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyallull IpPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbIABIATh MPUUYUHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHUE U3 2—3 JIOTMYECKUX IIaroB C OMOpPOM
Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3WYECKUX SIBICHUH, (PU3NUECKUX 3aKOHOB WIU
3aKOHOMEPHOCTEW;

pemarby pacu€THble 3aJaud (ONMMpAIOLIUecs] Ha CUCTEMY U3 2—3 ypaBHEHHUN),
UCIIOJIB3YS 3aKOHBI U (JOPMYJIBL, CBA3BIBAIOIINE (PU3UUECKHE BEIMYMHBI: HA OCHOBE
aHaJln3a yCJIOBUS 3aJaud 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIOLINE
WIM U30BITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI M (POPMYJbI, HEOOXOAMMBIE IS
pelieHusi, MPOBOAUTH pPACUETHl M OICHHWBATH PEATHCTUYHOCTH TOJIYYEHHOTO
3Ha4YeHUs] PU3NUECKON BEIUUNHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIINTh NPU MOMOUIM (PUINUECKUX
METO/IOB, HCHOJb3ys OINHCAHWE UCCIENOBAHUS, BBIICIATH MPOBEPSEMOE
MPENOJIOKEHNE, OIICHUBATh MPAaBUIILHOCTh MOPSIKA MPOBEACHUS HCCIEIOBAHNS,
JIeNIaTh BBIBOJIBI, MHTEPIIPETHPOBATH PE3YIbTAaThl HAOMIOACHUN U OTBITOB;
MPOBOJIUTH OMBITHl 1O HAOMIOJAEHUI0 (U3HYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HbloTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBHCHMOCThH TepHoAa KOJeOaHUN MPYKUHHOTO MasTHHUKA OT MAacChl Tpy3a U
KECTKOCTU TPYXKUHBI W HE3aBHUCHUMOCTh OT aMIUIMTYABl MalbIX KOJEOaHUIA,
IpSIMOJIMHEMHOE pacnpoCTpaHEHHE CBETa, Pas3yioKeHHE OeJoro cBeTa B CIIEKTP,
U3y4EHHUE CBOMCTB M300pa)K€HMsI B IUIOCKOM 3€pKalie M CBOICTB HM300pa)KeHUS
npeaMera B coOuparomied JHuH3e, HaOMI0JCHHE CIUIOUIHBIX M JIMHEHYaThIX
CHEKTPOB HM3IIYYEHHsI): CAMOCTOATENBbHO COOMpaTh YCTAHOBKY W3 M30BITOYHOTO
Habopa 000pyI0BaHMsI, OMUCHIBATH X0/ OTBITA M €T0 PE3YNbTaThl, (OPMYIHPOBATH
BBIBO/IbI;

IPOBOAUTH MIPU HEOOXOJUMOCTU CEPUIO MPSAMBIX U3MEPEHUI, ONPEAesisi CpeaHee
3HaUCHUE U3MepsIeMOl BeTUYMHbI ((POKYCHOE pacCTOSTHUE COOMpAIOLIEH JIMH3BI),
000CHOBBIBaTh BBIOOP CIIOC00a U3MEPEHUS (M3MEPUTEITBLHOTO MTPUOOPA);
OPOBOJAWTH  WCCIEJOBAaHWE  3aBHUCUMOCTEH  (DM3MUECKUX  BEIMYHH  C
UCIIOJb30BAaHUEM TPSAMBIX H3MEpPEHUH (3aBUCUMOCTh NYTH OT BpPEMEHH MpHU



PAaBHOYCKOPEHHOM JIBIJKEHMHM 0€3 HadyaJbHOW CKOpPOCTH, MepHoja KoJeOaHHit
MaTEeMaTUYeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKCHHs CBETa
OT yrja MaJeHus M yria MOpeJOMJICHHS OT yrjia TMaJieHus): IJIaHUpOBATh
UCCJIEIOBAaHUE, CAMOCTOSITENIFHO COOMPATh YCTAaHOBKY, (PMKCUPOBATH PE3YJIbTAThHI
MOJIYYCHHONW 3aBUCUMOCTH (DU3MYECKUX BEIMYWH B BHUAC TaOMUIl U TpaduKoB,
JieaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE HU3MEPEHHS (PU3NYECKUX BEIMYUH (CpeHss CKOPOCTh U
YCKOPEHHE Tela NpU PABHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHUE CBOOOJIHOTO
najieHusi, KECTKOCTh  MPYXKHHBI, KOIPPHUIMEHT  TPEHUS  CKOJBKCHUS,
MeXaHu4yeckas paboTa W  MOIIHOCTh, YacToTa MW TMepHoj  KojeOaHui
MaTEMaTUYECKOr0 M MPYKUHHOTO MAasTHUKOB, ONTHYECKash CHUJia coOuparomiei
JUH3BI,  PAJAMOAKTHBHBIM  (OH):  IJIAHUpPOBaTh  U3MEPEHHs,  COOHMpaTh
HKCTIIEPUMEHTAJIbHYIO YCTAHOBKY U BBINOJIHITE U3MEPEHUS, CIEAYs TPEAJIOKEHHON
WHCTPYKIIMM, BBIYUCIISATh 3HAYEHUE BEIMYMHBI M aHAJIU3UPOBATH MOJTYUYEHHBIC
pe3yJbTaThl C YUYETOM 33JJaHHOW MOTPEIIHOCTH U3MEPEHHI;

COOJI0JIaTh TMpaBWJa TEXHUKH O€30MacHOCTH TMpu pabore ¢ 1abopaToOpHBIM
000py1I0BaHUEM;

pa3inyaTh OCHOBHBIE NMPU3HAKU U3YYCHHBIX (DU3NYECKUX MOJENCH: MaTepraibHas
TOYKa, a0COJIIOTHO TBEPAOE TEJ0, TOYCYHBIM UCTOYHUK CBETA, JIyd, TOHKas JIUH3A,
MJIaHEeTapHas MOJIENb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SIAPA;
XapaKTEePU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB € OMOpPOM Ha HMX omnucaHus (B TOM 4YHUCIE: CHOUIAOMETp, MATYUKHU
MOJIOKEHUS, PACCTOSIHUSI M YCKOPEHHMs, pPaKeTa, 3XOJIOT, OYKH, IEPHUCKOIL,
¢doToanmapaT, ONTHUYECKUE CBETOBOJbI, CHEKTPOCKOMN, JO3UMETpP, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBAaX (UMYECKUX SBJICHUA U
HEe00XoauMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

UCIIOJB30BaTh CXEMbl M CXEMaTHUYHbICE PUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIIBHBIX NPUOOPOB M TEXHOJOTHUUECKUX TMPOIECCOB IMpHU
pelIeHUN Y4eOHO--TIPAKTUYECKUX 3a]lad, ONTUYECKUE CXEMbI IJisi TMOCTPOEHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoIei JIHH3E;

MPUBOAUTHh TPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MPUMEPAX) MPAKTHIECKOTO
WCIIOJB30BaHUs (PU3UYECKUX 3HAHWM B MOBCEIHEBHOM >KU3HM JJIsI oOecTieUeHUs
0e30MacHOCTH TPU OOpallleHUH ¢ NpUOOpaMH U TEXHUYECKMMHU YCTpPOMCTBaMH,
COXpaHEHUs! 370POBbS W COOJNIOACHUS HOPM DSKOJOTUYECKOTO TIOBEACHHUS B
OKpYKaroLIEN CpeJie;

OCYIIECTBJISITh TMOUCK HWHMOpManmu (Qpu3nueckoro cojaepkanust B MHTepHeTe,
CaMOCTOATENBHO (HOPMYIUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh MYTH ONpEIeTICHUs
JIOCTOBEPHOCTH TIOJIydeHHOH HH(OpMalMu Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JIOTIOJIHUTENBHBIX UCTOYHUKOB;



UCIOJB30BaTh INPU BBINOJIHEHMHM YUYEOHBIX 33JaHUA  HAYYHO--NOMYJISIPHYIO
JAUTEpaTypy (pu3mdecKoro coaep:kaHus, CIPABOYHBbIE MaTEpUaibl, PECYPChl CETU
WnTepuer, BnaxeTe NpuEMaMHM KOHCIEKTHPOBAHMUS TEKCTa, IPeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTb COOCTBEHHbIC IHMCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
UH(POpPMAIIMU U3 HECKOJIBKUX MUCTOYHUKOB (PU3MUECKOIO COACpKaHUs, MyOIMUHO
IIPEACTABILATh PE3YNbTATHl IPOEKTHOW WJIM HCCIEAO0BATEIBCKOW JESTENBHOCTH,
IIPY 3TOM T'PaMOTHO MCIOJIB30BAaTh N3YyYEHHBIA NOHATUMHBIN anIapaT u3y4acMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHWE TMIpEe3EHTAalMe ¢ y4EToM
0COOCHHOCTEH ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsinuecTBO 4acoB JJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero 06H TPOTLHBIC pﬁaKanecKne o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeb
Pazngen 1.®@u3nka u €€ posib B NO3HAHUHU OKPYKAKOIIEr0 MUPa
bu6mmoreka [IOK
- 2
11 Pusuia - Hayka 0 pupoze 0 0 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2
12 PU3UCCKHC BENMIMHEI 0 0 https://m.eds00.ru/7f416194
. bu6mmoreka [IOK
2 1
1.3 EcrecTBeHHOHay4HbIN METO/ MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2.1lepBoHayasibHble CBeIeHHS 0 CTPOCHMH BellecTBa
bu6nmoreka [JOK
21 Crpoenne pemectsa L 0 L https://m.eds00.ru/7416194
29 JIBU>XeHuE U B3aUMOJICICTBUE YaCTHIL 2 0 1 bu6mmorexa [IOK
' BEIECTBA https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2
2.3 ArperatHble COCTOSIHUS BEILIECTBA 1 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pasznen 3./IBu:keHne u B3auMo/ieiicTBue Tel
bubmuorexa [JOK
3 0
31 Mexarmeckoe aswkenne . https://m.eds00.ru/7f416194
bubmuoreka [JOK
4 0 1
3.2 HMuepuus, macca, mioTHoCTS https://m.eds00.ru/7f416194
bubmuoreka [JOK
14 1 2
3.3 Crna. Buer cun https://m.eds00.ru/7f416194
Hroro no paszaeny 21



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

Pa3znea 4./laBjieHne TBEPABIX TeJl, JKMAKOCTEH U ra3oB

41 JHaBnenue. llepenaua naBiaeHus: TBEPAbIMU 3 1 bubnmoreka [JOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlanenue xuKoctn > 0 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMocepHoe aBicHHe 0 ! https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo0.ru/7f416194
Hroro no paszeny 21
Pa3znen 5.PaboTa 1 MOIIIHOCTD. JHEPIHs
bubmuorexa [JOK
51 Pabora n momHocTS 3 . https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
5.2 Hpocreie Mexanu3mb! > 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
53 Mexanuueckas sueprus 4 0 https://m.edso0.ru/7f416194
Hroro mo pasueny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 15



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 KVIACC

KoJsinuecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne o/m HpOrpAMMES Beero KoﬁnTpo.m,HLIe HpﬁaKanecKne 06pazoBaTeIbHbIE
padoThI padoThbI pecypesi
Pa3gen 1.TensioBuie ABJIeHUS
. bu6mmoreka [IOK
11 CTpoerue 1 CBOHCTBA BEIECTBA ! 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Ternosere nporeccat 21 . > https://m.edsoo.ru/7f4181ce
Uroro mo pasaeny 28
Pa3nen 2.2eKTpuyecKre H MATHUTHBIE SIBJICHUS
21 DJIeKTpUYECKHE 3apsiabl. 3apsKEHHBIE Tella U 7 0 1 bubnnoreka [JOK
' MX B3aUMO/JICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOSTHHBII AMEKTPUIECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarnutbIe AB1CHUs 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 OneKTPOMArHHTHAS HETYKIHA 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 145



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 KVIACC

KoJsinuecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne i/ IpOrpaMMEI Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 06PA30BATETbHBIE
padoThI padoThbI pecypesi
Pa3zgen 1.Mexannueckue siBJeHHUS
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 0 1 bubmuorexa [JOK
' OTMCaHUs https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
2 1
1.2 Bsaumonedcraue Ten 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1
13 3aKonbI coxpaneHm 0 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 40
Paznen 2.Mexannveckue KoJjed0aHusi 1 BOJHbI
bu6mmorexa [IOK
7
2.1 Mexanuteckue koneOanus 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1
2.2 Mexanueckue BOTHbL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Uroro mo paszaeny 15
Pa3nen 3.9/1eKTpOMArHuTHOE 10JI€ H JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE MOJIE U 6 0 2 bubnnoreka [JOK
' AJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3znen 4.CBeToBbI€ IBJICHUS
bubmuoreka [JOK
6 0 2
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETA https://m.eds00.ru/7f41a4a6
bubmuoreka [JOK
6 0 3
4.2 JIuH3b1 ¥ onTUYECKUE TPUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 Pasnoxenne OEI0ro CBeTa B CIEKTP 3 0 2 bubmorexa LIOK

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

Uroro no pazgeny

15

Pa3zgen 5.KBanToBbIe iBJICHUSA

5.1 Hcnyckanue U MOrJIOIEHHE CBETAa AaTOMOM 4 1 BH6J_IHOTeKa LHOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOIO s1pa 6 1 Egggﬁgg&%gﬁ% f412446
5.3 SnepHble peakuu 7 1 Egggﬁ%?:cizggﬁfMa%G
HWroro 1o pasueny 17
Pa3znea 6.I1oBTOPpUTEILHO-0000 AN MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 2 bubnuoreka [IOK
Kypca ¢hu3nku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

