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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1o (Qu3MKe Ha YypPOBHE OCHOBHOTO OOIIEro 00pa30BaHUsA
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Ousnkay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBCHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
bu3MKKM Ha NESITeNIbHOCTHOW ocHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanusanuu TpeboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMMma 1o ¢u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpamMmma no ¢usuke pazpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOM
NOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY HPEIMETY.

®du3urKa SIBISIETCS CHCTEMOOOPAa3YIOIIUM ISl €CTECTBEHHO-HAYYHbIX Y4€OHbIX
MIPEIMETOB, MOCKOJBKY (PHU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4yaeMbIX XUMHEHN, OUooTuen, actpoHoMuel u puzndeckoi reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, IPEIOCTaBIsieT Hauboliee sICHbIE
oOpasibl MPUMEHEHHsI HAYYHOrO0 METOJa MO3HAHUS, TO €CTh CIOoc0o0a MOTyYeHHUS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 raaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUsI B CTPYKType OOIIero
o0pa30BaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTU U
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEIYIOUUMU KOMIETEHTHOCTAMHM, XapaKTepPU3YIOIIMMHU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTH:

e HAyYHO OOBSCHATH SBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UHTEPHPETHPOBATH  JaHHbBIE M  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl OJIyYEeHHS BBIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
omnpenenensl B Konuenmuu npenopaBanust ydyeOHoro npeamera «Dusuka» B
oOpazoBarenpHbIX opraHuzauusix Poccuiickoit denepauuu, peanu3yromux
OCHOBHbIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).
Heau uzyyenust pu3uKu:

npuoOpEeTeHNE HWHTEpeca W CTPEMIICHHS OOydJaromuxcsi K HaydHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HHTCIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HaHUS U (POPMUPOBAHUE
UCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBJICHUSIM;
¢dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3yUCHHsI OCHOB
CTpOEHUS MaTepuu U PyHTaMEHTAIBHBIX 3aKOHOB (DH3HKU;
dbopMupoBaHUE TPEACTABICHUN O Poiu (U3UKU JUISI Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEICTAaBIECHMH O  BO3MOXHBIX  cdepax  Oyayuien
npoeCCUOHATIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JanbHEeeMy 00y4eHHUI0 B 5TOM HaIPaBJICHHUH.

JlocTrKeHHre 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

NpuOOpEeTeHNE 3HAHWM O JAUCKPETHOM CTPOCHHWM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJOB PEIICHUS TPOCTCUINUX pacyETHBIX 3adad  C
UCTIOJIb30BaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB padOThl ¢ MHbOpMaIel (GU3NIECKOro COAepKaHus,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCcCHUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 vaca B Heenmo), B 9 kiacce — 102 gaca (3 yaca B HEZEIO).

[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHs JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTEINb JeJIaeT BRIOOP MPOBEACHUS



7a0b0paTOpHbIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEH
oOy4JaronMxcs, Crucka HKCIEPUMEHTAIBHBIX 3a/JaHHM, MpeiaraéMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoibl. PU3NYECKHUE SIBICHUSA:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuyuHbL. 3Mepenune Qu3nueckux BenuuynH. DuU3NYECKUE
npubopsl. [lorpemHocTs u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u jApyrue ecTecTBEHHblE HAyKH HW3Y4aloT MPUPOY.
EcTecTBEeHHO-HAYUYHBIM METOJl TMO3HAHUA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabOmogaemMoro aByieHus. Onurcanue GU3NUECKUX SIBJICHUN ¢ TIOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBbIC, JJEKTPUYECKHUE, MArHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusnueckue NpuOOpsl U MPOLEaypa NPAMbIX U3MEPEHHUI aHAJIOTOBBIM H
U(POBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimaul.
1. OmpeneneHne LEHbI I€IEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
2. M3mepeHue pacCTOSTHUN.
3. H3mepenue o0bEMa XXKUAKOCTH U TBEPJIOTO Tea.
4. OmnpeneneHue pasMepoB MaJIbIX TeJ.
5. M3mepenue temmeparypsl HpU MOMOIIMA >KMIKOCTHOTO TEpMOMETpa U
JaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAJIbHO, TeM 0OJIblIe, YeM OOJIbIlIe BhICOTA
IIyCKa.

Pa3znen 2. IlepBoHavaibHbIe CBECHUS 0 CTPOEHUH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne wuactul BemecTBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacTUIl C
temriepatypoii. bpoyHoBckoe nBmxkeHue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTENH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHpIX COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoGeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.



2. HabGmonenue nuddyszuu.
3. HaOmionenue  siBneHuid,  OOBSACHAIOMIMXCS  MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka JuUaMeTpa aroMa METOJOM psoB  (C  HUCIOJIb30BaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS Fa30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe HnBWKEHUE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpeliHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBUKEHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.
SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHUS CKOPOCTH JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelleCTBa.
Cuila Kak XapakTepucTUKa B3auMojeicTBUs Tenl. Cuila ynpyrocTd W 3aKOH
['yka. 3MepeHue CHIlbl ¢ TOMOIIBIO AUHAMOMETpA. SIBJIECHHUE TIATOTEHUS W CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeecomocTs. CrioxkeHne
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHue B MPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HabnroaeHue MexaHUYeCKOTO ABUXKECHHUS Tela.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Clio)keHue CHJI, HAPABJICHHBIX M0 OJTHOU MPSIMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PABHOMEPHOTO ABUKEHHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHrie CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM ILIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. OnbIThl, IEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYECHUS J1aBlieHusd. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temmeparyphl. llepenaya naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MaIIuHbBI. 3aBUCUMOCTh JaBJICHUS KUIKOCTA OT TayOuHBI. ['mapocraTwdeckuid
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3yIIHOM 000sioukn 3emiu. OmnbiT Toppuyemnu. M3mepenue arMochepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHS OT BHICOTHI HaJI YPOBHEM MODSI.
[Tpubops! 17151 M3MepeHnss aTMOC(HEPHOTO TaBJICHHUSI.

JlericTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABIICHUS ra3a OT TEMIEPATYPhI.

[Iepenaua naBieHUs KUJIKOCTHIO U Fa30M.
Coobmiaromuecs cocyabl.
['mapaBauueckuu mpecc.
[IposiBnenue nelcTBrsl aTMOCPEPHOTO JABICHUS.
3aBUCUMOCTH BBITAIKMBAIOIIECH CUJTBI OT 00BEMA MOTPYKEHHOM YacTU Tema
Y TUIOTHOCTH YKUKOCTH.
PaBeHCTBO BBITAIKUBAIOLIEN CUIIBI BECY BBITECHEHHOW KUIKOCTH.
8. YCJOBHE IUIaBaHUS TEJI: TIJIABAHUE WIIH MTOTPYKEHUE TEJl B 3aBUCUMOCTHU OT
COOTHONIEHHUSI TUIOTHOCTEW TEJIa U KUIKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOM B
KUJKOCTh YaCTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEUCTBYIOIIEH Ha TEIO
B JKUJIKOCTH, OT MACChI TeJa.
4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUIAKOCTH, OT 00BhEMA MOTPYKEHHOHN B )KUIKOCTh
YaCTH TeJla U OT TIJIOTHOCTH KUJIKOCTH.
5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKUM U
OIIpELEIIEHUE €€ IPYy30H0ABEMHOCTH.

Pa3znea 5. PaGoTra u MOIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio
paBHOBecus pbiuara. [[pumeHneHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky. «30J0Toe
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npaBuio» Mexanuku. KITJ[ mpocteix Mexanu3moB. [IpocThie MeXaHU3MbI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W INOTEHUUAIBHAS DHEPTHS.
[IpeBpaiieHrie 0JTHOTO BH/Ia MEXAaHUYECKOW HEPTHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHKEHUU TeJa I10

TOPU30HTATIBbHON TOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. H3amepenue KIIJl HakTOHHOI MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKOM YHEPTUH.
8 KVIACC

Pa3zgea 6. TeruioBble sABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3Mmepsl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKOW TEOPUH.

Monenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXKEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennss osHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
Terionepeaaya u copepiieHue padorsl. Busl Terionepeaadn: TeIONPOBOHOCTD,
KOHBEKIIHS, U3ITyYEHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BeIIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konjaeHcainusa. Mcnapenue. Kunenue. YjaenbHas TerioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuuner pabotsl TeraoBbiXx asurareneid KIIJ termoBoro murares.
TermioBbie ABUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.
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HaGmonenune nuddysuu.

HabmroieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TermioBoro pacumpeHust TeJl.

V3meHeHnue naBieHUS Ta3a MPU U3MEHEHHH 00BhEMa M HArPEBAHWH WIIA
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepIieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHME TEITOEMKOCTEN PA3IMYHBIX BEILIECTB.

. Habmonenue kuneHus.

. Habmoienue nocTostHCTBa TeMIEpaTyphl PU TUIaBJICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB HOBAPEHHOM COJIM WIIM caxapa.
OnpIThl 1O HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue AaBiIeHUs BO3AyXa B OaJUIOHE IINPULA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wW3MeHEHHs BHYTPEHHEH DSHEpPruu Tejla B pe3yJibTare
TEeIJIoNnepeay U padOThl BHEITHUX CUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiue BOJIBI.

OnpeneneHue  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJOW  IpHU
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEIIECTBRA.

HccnenoBanne mponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHON TEMIOTHI IJIABJICHHUS JIBJA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apSKEHHBIX TEJ OT BEIMYMHBI 3apsIIOB U PACCTOSHUS MEX]Y TEJIaMH).

Onekrpuyeckoe mnotsie. Hanpsoxk€HHOCTH 3iekTpudeckoro noisisd. IlpuHnmn
CYIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onektpuueckass uenb. Cuia  Toka.  DJNEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
I ydacTka nenu. [locnegoBarenbHoe U MapauieIbHOE COETMHEHHUE POBOIHUKOB.

PaGota ® MOMmHOCTH dJeKTpUYecKoro Toka. 3akoH Jlxoyms—JIeHia.
DneKkTpudecKre 1enu U MOTPeOUTENH dIEKTpUIecKoi sneprun B 0biTy. KopoTkoe
3aMBbIKaHHE.

[TocTtostHHBIE MarHuTHL. B3anmoaeicTBUE MOCTOSHHBIX MATHUTOB. MarHuTHOE
noje. MarauTtHoe moJsie 3eMJIM M €ro 3HadyeHue s Ku3Hh Ha 3emuie. OnbIT
Opcrena. MarHuTHOE TOJIE€ NIEKTPUUYECKOro ToKa. [IpuMeHeHne 3J1eKTpOMarauToB
B TEXHUKE. J[€iICTBHE MarHUTHOIO TOJISI HA IPOBOJIHHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSIHHOTO  TOKa. VICHoOJIb30BaHHWE  3JIEKTPOJBHUIATENIE B  TEXHHUYECKUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOM SHEPTHUH.
DNEKTPOCTAHIINY Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3aLus Tell.
JIBa pozia 3JIEKTPUUECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE NIEKTPOCKOIA.
DNeKTpocTaTHiecKast HHAYKIHUS.
3aKOH COXPAHEHHUSI JIEKTPUUECKUX 3aPSI0B.
[1poBOAHUKY U TUDIICKTPUKH.
MogenupoBanye CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJKOCTH.

. I"'a30BbIi1 pa3ps.

. I3MepeHune cuiibl Toka aMIepMETPOM.
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. I3MepeHne 2I1eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar 1 MarasuH COpOTUBIICHUM.
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. BzanmoiericTBrEe MOCTOSIHHBIX MAarHUTOB.

=
[e)]

. MO)ICJ'II/IPOBaHI/IC HCBO3MOXXHOCTH pasACICHHUA ITOJOCOB Maruura.
. MOI[GJ'H/IpOBaHI/Ie MarHUTHBIX II0JICH ITOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OnbIT Ipcrena.

MarauTHoe 10Ji€ TOKa. DJIEKTPOMAarHuT.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.

DNEKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUH €Tro
BO3HHKHOBEHHS.

DNeKTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbiTel 1O HAOMIOACHUIO JJIEKTPU3ALMU TeJl HHAYKIUEH U mpu
CONPUKOCHOBEHHH.

HccnenoBanne JEUCTBUSA DIIEKTPUYECKOIO IIOJISL HA IIPOBOJHUKHA U
JUAJIEKTPUKH.

C6opka u poBepka padOoThI JIEKTPUUECKOH LIETTH TOCTOSHHOTO TOKA.
M3mepeHne U peryaupoBaHue CHIIbI TOKA.

M3mepeHne u peryiampoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Y€pe3 pE3UCTOp, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLDKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH IONEPEYHOTO
CEUEHHMS U MaTepuara.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU MOCIEAOBATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa INPU NApaJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucTope.

HccnenoBanre 3aBUCHUMOCTH CHJIbI TOKA, WIYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/] narpeBarens.

HccnenoBanrie MarHuTHOTO B3aMMOJICUCTBUS TIOCTOSIHHBIX MAarHUTOB.
W3ydyeHne MarHuTHOTO MOJIsI MOCTOSIHHBIX MarHUTOB MPU UX 00BbETUHEHUU
Y Pa3ACIICHUN.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEIIKY.
OneIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIbI  B3aUMOJICUCTBUS
KaTYIIKW C TOKOM M MarH1Ta OT CHJIbI TOKA Y HANPAaBJIEHUS TOKA B KaTYIIKE.
N3yyeHue neicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.



19. KoHcTpyHpoBaHue U n3ydeHue padoThl AJIEKTPOABUTATENS.

20. smepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBI 1O UCCIEAOBAHUIO SBJIEHUSA DIEKTPOMAarHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MCHEHWW 3HAYEHHS W HANpPABJICHHUS HWHAYKIHMOHHOTO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUsI.

Mexanudeckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NpsIMOIMHENWHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHeEHOe nBMkeHUE. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE mHpsMOJMHENHHOEe JBUKeHue. (CBOOOJIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMXKEHHE MO OKpYXHOCTH. Ilepuon m yactora oOpaiieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

[lepBsiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs [0OKOs1, APYI'Ue BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OCBIO BpalleHUs:. MOMEHT cuiibl. LleHTp TsxecTu.

Nmnynec Tena. M3menenne mvmyinbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padbotel. IloTeHunanbHas SHEPrUs Tena, NOJHATOro Hajl
IMOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHas sHeprust cxaTtou npyxuHbl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MexaHMYeCKOro JABM)KEHHUS Tella OTHOCUTENBHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHME NYTE€W W TPACKTOPUM NBUKEHHS OIHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBHKECHUS.
4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnronenue nBm>xeHus Tejia o OKpy>KHOCTH.



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

HabGnrogenne MexaHMuecKuX SBJICHUM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (QPU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejla W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

HabGnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKECHUH.

[lepenaya umIryabca py B3aMMOJEHCTBUU TEI.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TE.

CoxpaHeHHEe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.
HabtoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM TTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBanue TpakTa IJisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBIDKCHUS IIAPUKA WIIN TEIIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
HIapyKa MO HaKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHs] Tejaa IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM O€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHST OT  CHJIBI
HOPMAaJIbHOTO JJABJICHHUSI.

Omnpenenenue kodhGUIHEHTA TPEHUS CKOTBKCHUS.

OmnpeneneHue KECTKOCTH NPYKUHBI.

OmnpeneneHue paboThI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBUKEHUHU TeJia 10
TOPU30HTATIBHON TOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YIOPYTOCTH TIPU  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

N3yueHnne 3akoHa COXpaHECHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.



KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUM: IEPHO/I,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue — koneOanus.  BwiHyXkaeHnele — koneOanms.  Pe3onanc.
Mexannueckue BoaHbI. (CBoOHCTBa MeEXaHWYeCKMX BOJIH. [IpoposibHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3ByKa W BbicOTa ToHA. OTpakeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Hemoncmpauyuu.

1. HaGnronenue konebaHUil Ten MOA JEUCTBHEM CHUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

HabGnronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
PacnipocTpaneHue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AKYCTUYECKHI pPE30HAHC.
Jlabopamopuvie pabomul u onvimol.
1. OmpenenieHHe YacTOTHl M TMEpHoJa KoJieOaHMM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEpHOJia KoeOaHui MPY>KUHHOTO MAasSTHHUKA.

3. HccnepoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHUi Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JAECMOHCTPUPYIOIIME  3aBUCUMOCTh  TMEpHojJa  KoJieOaHU
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaIeHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMarHuTHble  BOJIHBL.  CBOMCTBa
ANeKTpOMarHuTHeIX BOJH. Illkanma siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnekTpoMarHuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnsie padomul u onsimel.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pacnpoctpanenue cseta. 3atmenusi Connia u Jlynsl. Otpakenue cBerta. [Lnockoe
3epKaJio. 3aKOH OTPa’KEHHUS CBETA.

[Ipenomnenue cBera. 3akoH npesomyeHHs cBera. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUS B
ONTUYECKHUX CBETOBOAAX.

JInnza. Xop aydeit B iun3e. OnTrueckas cucreMa (hoToarmnapara, MUKpOCKOIIa
u Teneckomna. a3 kak onrtuyeckas cucreMa. biim3opyKkoCcTs U 1aabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CHEKTpalbHBIX IBETOB. Jlucepcust cBeTa.

Jemoncmpayuu.

[IpsiMoJIMHEHOE PaCIPOCTPAHEHHE CBETA.

OTtpakeHue cBera.

[Tonyuenue n300paxxeHuil B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xon ydei B coOuparoriei JIMH3e.

XO0J ny4yer B pacCenBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopens rnasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [lomy4yeHue 6e0ro cBeTa NpH CI0XKEHUH CBETA Pa3HbIX I[BETOB.

Jlabopamopusie pabomul u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH yIila OTPAKEHHsI CBETOBOTO Jiyda OT YIUIa
NaJCHUS.
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2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnmenoBanue 3aBUCHMOCTH yTia MPEIOMIICHUS CBETOBOTO JIyda OT yIJia
NaJICHUS HA TPAHUIIC «BO3TyX—CTEKIION.

4. TlomyueHue N300paKeHHI C TIOMOIIBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI COOMparomieit
JIUH3HL.

6. OIBITHI IO Pa3JI0KEHUIO OEJIOT0 CBETa B CIICKT.

7. ONBITBI TI0O BOCHPHATHIO IIBETA MPEAMETOB IPH WX HAOIIOJCHHUH 4Yepe3
[[BETOBBIE (DPUIIBTPHI.



Pa3nen 12. KBanroBble IBJI€HHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThie CIEKTPHI.

PamnoaktuBHOCTE. ANb(a-, 6eTa- u ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msorombsl.  PannoaxkTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX snep. CBA3b Macchl W SHEpruu. Peaknuu cuHTE3a U
nenenusd sinep. Ucrounuku 3aeprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUH HaA KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOIMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAoOpoaa.

4. HabmroneHnue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CIUIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPrUM YaCTULBI [0 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepeHue pagnoakTMBHOIO (PoHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO--0000MTAIONTUN MOYIIh IPEIHA3HAYCH JIJIsi CUCTEMAaTHU3aIuH
1 000011IeHUs TPEAMETHOTO COICPKAHUS U OIbITA IEATEILHOCTH, TPUOOPETEHHOTO
IpU U3YYEHUH BCEro Kypca (PU3MKHU, a TakKe I MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY M0 (pu3uke ajis 00y4arolmuxcsi, BHIOPABIIUX 3TOT
y4eOHBIN TpeIMeT.

[Ipy M3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIEeUUBACTCS JOCTHKCHHUE MPEAMETHBIX U
METaNpEeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHHE HAYyYHBIX METOOB HCCIEAOBAHMS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (pu3mdeckue
ABJICHUSI, TPUMEHSSI TOJy4YEHHbIE 3HAHUS, pelmaTh 3aJadyd, B TOM YHCIE
KaueCTBEHHbIE U IKCIIEPUMEHTATbHBIE.

[TpyuHIMIIHATBEHO AEATEIBHOCTHBIA XapaKTep JaHHOTO pa3jiesia peain3yercs 3a
CY€T TOTO, YTO OOYYAIOIIMECS BBIMOJIHAIOT 3aaHUs], B KOTOPBIX UM IpeaJiaraeTcs:



Ha OCHOBE IIOJIyYUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHATH
(duznyeckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;
UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUs (PU3UUECKUX SBJICHUH, B TOM
YyuCIie IS IPOBEPKU TMITOTE3 U NOJYYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJE€€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTHH, HallpuMep, NPAKTUUECKOIO UCIOJIb30BAHUS PA3IMUHbIX HCTOUHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPALIECHMS U COXPAHEHUs BCEX M3BECTHBIX BUJIOB
SHEPIUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMHMSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenune ¢u3nku Ha ypOBHE OCHOBHOrO 00mero o0pa3oBaHMs

HaMpaBJIeHO Ha JOCTIDKEHHE JIMYHOCTHBIX, METAlpeAMETHBIX U IMpPeIMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

B pesynbrare wu3ydeHus (U3MKH Ha YpPOBHE OCHOBHOTO OOIIETro

oOpa3oBanus y o0ydaromerocst OyayT chOpMHPOBAHBI CICAYIONTNE TNIHOCTHBIC
pE3yNIbTaThl B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

— TMpOSIBICHUE HWHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSHUIO
poccuiickoi (huU3NYecKoi HayKH;

— [IEHHOCTHOE OTHOIIEHUE K JOCTUKEHHUSIM POCCUMCKUX yUEHBIX--(PU3UKOB;
2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTHMBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO
3HAUYMMBIX M JITHUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN PU3UKH;

— OCO3HAHHWE BaXKHOCTU MOPAITBbHO--3TUYECKUX NPHUHIIUIOB B JE€ATEIbHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE ICTETUYECKUX KAaueCTB (PU3NUECKON HAyKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

— OCO3HaHHE LEHHOCTU (PU3MUYECKON HAyKH KaK MOIIHOTO HHCTPYMEHTa
ITO3HAHUS MUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BaJKHEUIIIEW COCTABIISIIOILEH
KYJbTYPBHI;

— pa3BUTHE HAY4YHOMW JIF0OO3HATENBHOCTH, UHTEpEca K HCCIIeI0BATEIbCKON
NesTEeIbHOCTH;

S) ¢opvmupoBaHus KyJbTYPbl 3I0POBbSI HW JIMOUMOHAJILHOIO
0J1aronoJIy4us:

— OCO3HaHME IIEHHOCTH Oe30macHoro oOpas3a >XH3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH NpaBWil 0O€30MacCHOr0O MOBEJICHUS Ha
TpaHCIOpTE, Ha JIOPOrax, C dJIEKTPUUECKUM U TEIIOBBIM 00OpPYJI0BAHUEM B
JIOMAIIHUX yCIIOBUSIX;

— c(opmMupoBaHHOCTh HaBBIKA peQIEKCHUU, MPU3HAHWE CBOETO MpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYroro YeiaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSL:

— aKTUBHOE y4YacTHE B PEIICHUU MPAKTUYECKHUX 3ajay (B paMKaX CEMbH,
oOpa3oBaTeNbHON OpraHu3allid, TOpoJa, Kpas) TEXHOJIOTUYECKOW U



COITMAJILHON HAIMpaBJIICHHOCTH, TPEOYIOIIMX B TOM YHCIe U (PU3UICCKUX
3HAHUM;

e — HHTEPEC K MPAKTUUECKOMY M3YUYCHHIO IPO(ECCHid, CBI3aHHBIX ¢ (DH3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA

e — OpHEHTAIMA Ha NMPUMEHEHUE (PU3MUECKUX 3HAHUU Ui pelIeHUs 3ajiay B
00JIaCTH OKPY’KAIOMICH Cpeapl, IUIAHUPOBAHUS IOCTYMKOB M OICHKH WX
BO3MOYKHBIX ITOCIIEJICTBUU JIJISI OKPY’KAIOIIEH CPEBI;

e — OCO3HaHHUE TJIO0ATBHOTO XapaKTepa IKOJIOTUUECKUX MPOOJIeM M IMyTel HUxX
pelieHus;

e 8) amanTanuu K U3MEHSIOIIMMCS YCJIOBUAM COLHUAJBHON M MPUPOIHOMI
cpeabl:

e — IOTPEOHOCTh BO B3aMMOJICHCTBUM IIPH BBINOJHEHUHU HCCICAOBAHUN H
MPOEKTOB (PM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY M 3HAHUSM

JIPYTHX;

e — TIOBBIIIEHWE YPOBHS CBOEHM KOMIIETEHTHOCTHM 4Ye€pe3 MPAKTUYECKYIO
NEATEIIBHOCTD;
e — TMOTPEOHOCTh B (POPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE

dbopmMynupoBaTh UIEH, MOHATHUS, THUHOTE3bl O (U3UYECKUX OOBEKTaxX u
SBJICHUSX;

e — OCO3HaHME Je(UUIUTOB COOCTBEHHBIX 3HAHUNW W KOMIIETEHTHOCTEH B
00JacTH (PU3HKHY;

e — TUIAHMPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHMH HOBBIX (DU3MUECKHX
3HAHUU;

e — CTpPEMJICHHUE aHAJU3UPOBATH U BBISBIIATH B3aUMOCBSI3U IPUPO/IbI, 00IIIECTBA
Y SKOHOMHKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUIA;

e — OLEHKAa CBOMX JIEUCTBUM C YYETOM BIIMSIHUS Ha OKPYXKAIOIIYK Cpeny,
BO3MOKHBIX IJI00aJIbHBIX TTOCJIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesysnbrate ocBOCHMS IporpaMmbl MO (pH3UMKEe Ha YPOBHE OCHOBHOIO
obmero  oOpa3zoBanust y  oOywaromerocss  OyayT  c(OpPMHUPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKITIOYAIOIITHEC M03HABATEIIbHBIC
YHHBEpCaJbHbIC Yy4eOHbIC JCHCTBHS, KOMMYHHKATHBHBIC YHHBEpPCAJIbHBIC
ydeOHbIe ICHCTBHS, PETyJIATHBHbBIC YHUBEPCAIbHbIC YUeOHbIC ICHCTBHS.

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

Bba3oBble Jjornueckue 1eicTBUA:



BBISIBJISITh U XAapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB
(sBIIGHMI);

YCTaHaBIMBATh CYIIECTBEHHBIN MpPHU3HAK KiIacCU(UKAIIMHU, OCHOBAHUS
U1l 00OOIIEHUS U CPABHEHUS;

BBISIBJISITH  3aKOHOMEPHOCTU U IPOTUBOPEUUS B paccMaTpUBAEMBbIX
(akTax, JaHHBIX M HAONIOAECHUAX, OTHOCALIUXCS K (PU3NYECKUM
SABJICHUSIM;

BBISIBJISITH IPUYMHHO--CIICCTBEHHBIE CBSA3H MPU M3YUCHUH (PU3UIECKUX
ABJICHUM M TMPOILECCOB, J€JaTh BBIBOJABI C  HMCIOJb30BaHUEM
J€NYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIIOUEHH, BBIIBUTaTh THIIOTE3bI O
B3aUMOCBSA3SX (PU3HMUECKUX BEIUYUH;

CaMOCTOATENIbHO BBIOMpATh CHOCOO peleHus yd4eOHOH (u3nuecKou
3a/1ayu (CpaBHEHUE HECKOJBKUX BapUAHTOB PELIEHUs, BHIOOp Hauboiee
HNOAXOJSIIEr0 ¢ Y4ETOM CaMOCTOSITENIBHO BBIACIICHHBIX KDUTEPUEB).

Ba3oBrle ucciieqoBareLCKue 1eCTBUSA:

UCIIONb30BaTh  BONPOCHl  KAaK  HMCCJIEAOBATEIbCKUI  HHCTPYMEHT
MMO3HAHUS;

MPOBOAUTH MO CaMOCTOSITEIbHO COCTABJICHHOMY IUJIaHY  OIIbIT,
HECJIOKHBIN (U3UYECKUN HSKCIIEPUMEHT, HEOOJIbIIIOE WCCIIEeI0BaHUE
(U3HUECKOTO SIBJICHHUS;

OIICHMBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTH HH(POPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;
CaMOCTOSITeNIbHO  (OpMYJIMpOBAaTh  OOOOIIEHUS W  BBIBOABLI IO
pe3ynbTaTam MPOBEIEHHOTO HAOIIOACHMS, OTIBITA, UCCIIEOBAHUS;
IPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3HMUECKHUX
MPOIIECCOB, a TAKXE€ BBIABUTATh MPEAMNOJIONKEHUS] 00 UX Pa3BUTHU B
HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanmueii:

IPUMEHSTh Pa3JIMUHbIE METOJbI, HTHCTPYMEHTHI U 3alpPOChl TIPU MTOUCKE
1 0TOOpe MH(POPMALIUU UITK JAHHBIX C YUETOM MPEIIOKEHHON yIeOHOM
dbuznyeckoi 3a1a4u;

aHAJIM3UPOBATH, CHUCTEMaTHU3HPOBATH 1 WHTEPIPETUPOBATH
uH(}OpMAIUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUS,
CaMOCTOSTENILHO BBIOUPATh ONTHUMAIbHYIO (HOpPMY TpeCTaBICHUS
uHbOpPMAIIMM W WILTIOCTPUPOBATh peEIlacMbie 3aJladyd  HECIOKHBIMU
CcXeMaMHu, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAIIASIMH.

KomMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:

B X07i¢ 00CYX/IeHHs yueOHOTO MaTepuaia, pe3yabTaToB JaOOpaTOPHBIX
paboT ¥ IPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKTaeMOM TEMbI



Y BBICKA3bIBATh UJIEH, HALICJICHHBIE HA PEIICHUE 33/1a4d U MOAECPKAHUE
0J1arokenaTeabHOCTH OOIIECHNUS,

COTIOCTABISITh CBOM CYXJICHHUSI C CYXICHUSIMHU JPYTUX YYaCTHUKOB
auanora, OOHapy»KUBaTh Pa3audue U CXOJICTBO MO3ULINN;

BbIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
nyOJUYHO TMPEACTAaBIATh PE3YJbTAThl BBIMIOJIHEHHOTO (PU3UYECKOTO
omnbITa (3KCIEPUMEHTA, HCCIIEJOBAHUS, IPOEKTA);

MOHMMAaTh YW  HCHOOJIb30BAaTh  MPEUMYIIECTBA  KOMAHJHOH U
WHANBUAYAIbHON pabOThl MPH PEIICHWH KOHKPETHON (U3NYECKOM
poOJIeMBI;

OPUHUMATh LEIW COBMECTHOW JIESITENBHOCTH, OpPraHU30BHIBATh
NEUCTBUA N0 €€ JOCTHKEHUIO: PacHpelessaTh poyid, OOCYXIaTbh
MPOIECCHl M Pe3yJbTaTbl COBMECTHOM paboThl, 0000IaTh MHEHHS
HECKOJIBKUX JTHOJICH;

BBITIOJIHATH CBOIO YacTh paOOThI, JOCTUTas KAYECTBEHHOTO pe3ysbTaTa
[0 CBOEMY HAMNPABJICHUIO U KOOPAUHUPYS CBOM JIEUCTBUS C APYTUMH
YjieHaMU KOMaH/Ibl;

OIICHMBATh Kaue€CTBO CBOETO BKJIaJIa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO CHOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHUS.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble IlCﬁCTBPISI

Camoopranuzamnus:

BBISIBJIATH MTPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLHsIX, TPEOYIOITUX
IUTsl petieHust (PU3NYEeCKUX 3HAHUM;

OPUEHTHPOBAThCA B PA3NIMYHBIX MOAXOJAX MPHHIATHS PELICHAN
(MHAMBUAYAJIBHOE, IPUHIATUE PELICHUS B TPYIIIE, NPUHATHE PELICHUN
rpynmnoi);

CaMOCTOSATENIbHO COCTaBJIATh AJTOPUTM pelieHus: (U3MYecKoi 3aaauu
WIM TUIAHA MCCIIEJOBaHUS € YYE€TOM HMEIOIIMXCA PECypcoB U
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEeHTHPOBaTh IMpeJlaracMble
BapUAHTHI PELICHUM;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh AJCKBAaTHYIO OLEHKY CHTyallud W OpejiaraTte IUIAH €€
VU3MEHEHUS;

OOBSCHATh MPUYMHBI JOCTHXKEHUS (HEIOCTHXKEHHUSI) pe3ysbTaToB
NeSTEeIbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;



BHOCHUTb KOPPEKTHUBBI B I€ATEIBHOCTD (B TOM YHUCIIE B XOJ1 BBIITOJHEHUS
(u3nyecKkoro HcciIeAOBaHUSA WM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSATENBCTB, U3MEHHUBIIMXCA CHUTyalMd, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa €M U YCIOBHSM;

CTaBUTh ce€051 HA MECTO JPYTrOro 4eJI0BEKa B XOJ€E CIOpa WIN AUCKYCCUU
Ha HAY4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIrOro;
npu3HaBaTh CBOE MPaBO Ha OLIMOKY MPHU pelIeHuu (U3MUECKUX 3a7ad
WJIM B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 7 KJjacce IpeIMETHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIMNXCSI YMEHUM:

WCIIONB30BaTh TMOHATHUS: (PU3MUECKUE U XUMHUYECKHE SIBJICHUS,
HaOII0eHUE, SKCIEPUMEHT, MOJIEb, TUIIOTE3a, EAUHULBI (PU3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbIe COCTOSIHMSI BelecTBa (TBEPIOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHWYECKOE JIBUKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPAMOJUHEHHOE), TPACKTOpHUsS, PABHOJEHCTBYIOLIAS
cuna, gedopmarus  (ympyras, —IUIaCTHYECKasl), HEBECOMOCTb,
COOOILAIOIIUECS COCY/IbI;

pasznuyaTh siBiaeHus (Mud@y3usi, TEIIOBOE IBIKCHIE YACTHUI] BEIIECTRA,
PaBHOMEPHOE JBUIKEHHE, HEPAaBHOMEPHOE [BUKEHUE, WHEPIUs,
B3aMMOJECHUCTBUE TEJI, PABHOBECUE TBEPABIX TEJ C 3aKPETUIEHHONW OCHIO
BpallleHMsI, Tepeaada JaBJCHUS TBEPIBIMU TEJIaMHU, XUIKOCTSIMHU U
razamu, armoc(epHoe JaBieHHE, IUIABAaHUE TEJ, MPEBPAIICHUS
MEXaHUYECKOW SHEPTUM) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;
pacrio3HaBaTh MPOSBJICHUE HW3YUYCHHBIX (U3UUECKUX SBICHUM B
OKpYXalollleM MHUpE, B TOM 4YHcie (U3UUYECKUE SBJICHUS B MPHUPOJIE:
IPUMEPHI ABUKEHHUS C PA3JIMYHBIMUA CKOPOCTSIMU B JKMBON M HEKHMBOM
MpUposie, AEUCTBUE CHJIbI TPEHUSI B NPUPOJIC U TEXHUKE, BIUSIHUE
aTMOC(epHOro AaBJICHUS HA )KMBOM OpraHu3M, IJIaBaHueE pblO, pplyaru B
TeJe 4YelOBEeKa, MpPU ITOM NEPEeBOJUTH MPAKTUYECKYIO 3a1ady B
y4eOHYI0, BBIJICTISTH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3UUIECKUX
SIBJICHUI;

OMHCHIBATh HW3YYCHHBIE CBOWCTBA Tel M (PU3WUYECKHE SBICHUSA,
UCTIONB3Yysd (PU3MYECKUe BEIUYUMHBI (Macca, O0O0BEM, TIJIOTHOCTh
BELIECTBA, BpEMs, MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH,



Cujia TSKECTH, BeC Tella, CWiIa TpeHHs, JaBlieHue (TBEpAOro Tea,
KUJKOCTH, Tra3a), BBITAJKHUBAIONIAS CHJIA, MeXaHWdeckas padoTa,
MOIIHOCTb, IUJICYO CHJIbI, MOMEHT CHJIbI, KO3()DPHUIMEHT IOJIEe3HOTO
NEHUCTBUSI MEXAaHU3MOB, KHUHETHYECKasl U MOTEHIIUAJIbHAS SHEPIUs ), TPU
OMKMCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI HCIOJb3YEMBIX
BEJIMYMH, UX 0003HAYEHUS U €AUHUIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh
(dbopMyIIBI, CBA3BIBAIONINE AAHHYIO (DU3UYECKYIO BEIIMYUHY C IPYTUMU
BEITMYMHAMU, CTPOUTH TPa(UKN H3yICHHBIX 3aBUCUMOCTEH (hPM3UIECKUX
BEJINYUH,;

XapaKTepHu30BaTh CBOWCTBA Tes, (PU3NYECKHE SIBIICHUS M TPOLECCHI,
UCIIOJIb3YSI MTPABUJIA CIIOKEHUS CHIT (BIOJIb OJTHOM MpAMO ), 3aKoH ['yKa,
3akoH Ilackans, 3akoH ApxuMmena, IpPaBWIO pPAaBHOBECUS pblUara
(6boka), «305I0TOE TMPaBWIO» MEXaHWKH, 3aKOH COXPaHCHMUsS
MEXaHUYECKOW PHEPTUH, MPU STOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3alIMChIBATh €70 MAaTEMaTUYECKOE BHIPAKEHNUE;

OOBACHATH (PU3MYECKUE SBICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM
Yucjae€ W B KOHTEKCTE€ CHUTyallMil MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIIBIATh MPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH
o0bsicCHeHHE U3 1—2 JOTMYECKUX IIAroB ¢ OMOpod Ha 1-2 M3yUYEHHBIX
CBOMCTBa  (DU3MYECKUX  SBJICHUM, (PU3MUECKHX  3aKOHAa WU
3aKOHOMEPHOCTH;

peuars pacy€THele 3aauu B 1—2 NEUCTBUS, UCMOJIb3YS 3aKOHBI U
dbopmyiibl, cBsi3bIBarolne (HU3NYECKUE BEIIMUUHBI: HA OCHOBE aHau3a
yCIOBUSL 3aJayd 3alUChIBaTh KPAaTKOE YCIOBUE, TIOJCTaBIISTh
¢dusnueckre BeIUYUHBI B (OPMYIIBI M MPOBOJIUTH PACUEThI, HAXOIUTh
CIIPaBOYHBIE JaHHbIC, HEOOXOAMMBIE ISl PEIICHUs 3aJad, OLCHUBATH
PEATUCTUYHOCTD NOJyYeHHON (PU3NUECKON BEIMYNHBI;

pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEHIUTh MPHU TMOMOIIH
¢u3NUeCKMX METOJI0OB, B OINHUCAHUM WCCIICOBAHUSA  BBIICIATH
IpoBEPSIEMOE MPEAIOIOKEHHE (rumotesy), pa3nyaTth u
HMHTEPIPETUPOBATH MOJYUCHHBIM pe3yJbTaT, HAXOJAUTh OLIMOKH B XOJE
OMbITA, IeJIaTh BBIBOBI MO €0 pe3yJbTaTaM;

MPOBOJIUTH OMBITBI TI0 HAOMIOACHUIO (U3HUECKUX SIBICHUW WA
¢u3nueckux  CBOWCTB  Tel:  (opmMymupoBaTh  TPOBEpSEMbIC
OpEeAnojoXKeHus, coOupaTh  yCTAaHOBKY U3  MPEIJIOKEHHOIO
000py10BaHUs, 3aITUCHIBATH X0/ OIbITAa U (DOPMYITUPOBATH BHIBO/IHI;
BBITIOJTHATh TPSMbIC U3MEPEHUsI PACCTOSIHUSI, BPEMEHH, MacChl Tela,
00béMa, CHJIBI W TEMIIEpaTypbl C HCIOJIH30BAHUEM AaHAJIOTOBBIX U



u(poBBIX TPUOOPOB, 3aMHUCHIBATh IMOKa3aHUs MPUOOPOB C Yy4ETOM
3a/IaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOAMTH MCCIIEOBAHNE 3aBUCUMOCTH OJJHOW (PU3NYECKON BEITMUUHBI
OT APYTOM C UCHOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH
PAaBHOMEPHO ABMXKYILIErocs Telda OT BPEMEHU ABUKEHHUS Tela, CHIIbI
TPEHUS CKOJIbKEHHUS OT Beca Tena, KauecTBa 00pabOTKH MOBEPXHOCTEN
TE€J U HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOIIA/IA CONPUKOCHOBEHHUSI TET,
CWJIBl YIPYTOCTH OT YJUIMHEHUS MPY>KUHBI, BHITATKABAOIIEH CUJIBI OT
00b€Ma MOTpyKEHHOW YacTH Tejlda U OT IUIOTHOCTU KUAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Te€Ja, OT TIJIyOMHBI, Ha KOTOPYIO
NOTPY’KEHO TENO, YCIOBUN IIJIABAHUS TEJI, yCIOBUI PABHOBECHS pblyara
1 OJIOKOB), y4acTBOBaTh B IJIJAHUPOBAHUU Y4E€OHOTO HCCIEIOBAHMUS,
coOHpaTh YCTAaHOBKY U BBIIIOJIHATH U3MEPEHHUS], CIEAYS MPEIIOKEHHOMY
IUIaHy, (UKCHPOBATh  pE3yNbTaThl  IOJYYEHHOW  3aBUCUMOCTHU
(¢u3znyecKkux BEJIWYUH B BUJE NPEIJIOKEHHBIX TAOIUI U TpauKoOB,
JIeJIaTh BBIBOJIBI I10 PE3YJITATAM HCCIICOBAHUS;

MIPOBOJIUTHh KOCBEHHBIE M3MEPEHUS! (PU3UUECKUX BEIUMYHMH (ILJIOTHOCTH
BEILIECTBA JKUJIKOCTU W TBEPAOrO Teja, CUja TPEHHSI CKOJIbKEHHS,
NABJICHUE BO3[yXa, BBITAIKUBAWOIIAS CHJIA, JCUCTByrOIlas Ha
HNOTpyKEHHOE B JKUJKOCTb TENO, KO3(PPUIMEHT IMOJIE3HOrO JEHCTBUS
MPOCTBIX MEXAHU3MOB), CJIEAYysS MPEIJIOKEHHON HWHCTPYKUUU: MpU
BBINIOJIHEHUH M3MEPEHUN cOOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYMCIISITh 3HAYEHUE UCKOMOM BEIMYUHBI;

coOno/laTh MpaBUjia TEXHUKKM OE€30MacHOCTH Mpu  padbore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPUHLHUIIBI IEUCTBHS MPUOOPOB U TEXHUUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, TUHAMOMETP, COOOMIAIOIIMECS COCYIbI, OapoMeTp,
phIyar, NOJIBUKHBIA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh NPUHLMUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINOPOM HA MX ONUCaHusA (B TOM YHCIIE:
MOJAIINIHAKYK, YCTPOMCTBO BOAONPOBOJAA, THUAPABIMYECKUI TIpecc,
MaHOMETp, BBICOTOMEp, MOPUIHEBOM HAcOC, apeoMeTp), HCHOJb3Ys
3HAHMS O CBOMCTBAX (PM3MUECKUX SBJICHUHN U HEOOXOIMMBIE (PU3NUYECcKue
3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOAUTH MpUMEpPhl  (HaXOAUTh HWHGOPMAIMIO O MpuUMepax)
PAKTUYECKOTO MCHOJIb30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU JJI1 oOecrieueHrs 0€30MacHOCTH MPpU OOpaIlleHUH ¢ MPUOopamMu
U TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHsI 3/I0POBbSl U COOIIOICHUS
HOPM 3KOJIOTHYECKOTO MTOBEJAEHUS B OKPYKAIOILEH Cpeae;



K

OCYILECTBIATh OTOOp HCTOYHMKOB HUHpopManuu B HHTepHere B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOIIMNXCA 3HAHUKW M TYyTEM CPaBHEHUS pa3JIMYHbIX HCTOYHHUKOB
BBICTIATh MHGOpPMAIUIO, KOTOpas SBJSETCS MNPOTHUBOPEUYMBOM WU
MOJKET ObITh HEJTOCTOBEPHOM;

UCIOJb30BaTh IpPU  BBINOJIHEHWU YYEOHBIX 3aJaHUl  Hay4dHO--
NOMYJSIPHYIO  JTUTEPaTypy (PU3MUECKOro CoJep>KaHusi, CIPaBOYHBIC
Marepuanbl, pecypcbl ceth WHTepHeT, BiIageTe npuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHusi MHDOpPMAMKU U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIE KPAaTKUE MMUCbMEHHBIE U YCTHBIE COOOILIECHUS Ha
OCHOBE 2—3 NCTOYHHUKOB HH(OpMaLUU PU3NYECKOTO COJEPKAHUS, B TOM
yycie myOJuyHO JeNiaTh KpaTKUe COOOIIEHUS O pe3ysibTaTaxX MPOEKTOB
WIA Y4eOHBIX HCCIEIOBaHUM, MPU 3TOM TIPaMOTHO HCIOJb30BaTh
U3yYEHHBbIM MOHATUMHBIA anmapaT Kypca (U3MKH, CONPOBOXKIAThH
BBICTYIIJICHUE ITPE3EHTALNEH;

IIPU BBIIOJTHEHUH Y4YEOHBIX MPOEKTOB M MCCIEAOBAHHUI pacnpenesnsiTh
00s3aHHOCTH B IpyNIl€ B COOTBETCTBUM C IMOCTABJIECHHBIMHU 33Ja4aMH,
CIIEIUTHh 3a BBIIOJHEHHWEM IUIaHA JCHCTBUM, aJEKBAaTHO OLEHUBATH
COOCTBEHHBI BKJIaJ] B JIEATEIbHOCTh TpPYIIbI, BBICTPAUBAThH
KOMMYHHKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsE MHEHHE OKPYKAOITHUX.
KOHIly oOyueHHs B 8 KJjacce NpeIMETHbIE pe3yJbTaThl HA 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHArOUTUXCSI YMEHHIA:

UCIIOJb30BaTh TMOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE
IBI)KCHUE aTOMOB W MOJIEKYJ, arperatHble COCTOSIHHUSI BEIECTBA,
KpUCTaJUIMYeCKue U aMOp(HbIe TeJa, HACHIIIICHHBIN 1 HEHACHIIIICHHBIN
nap, BJIQXKHOCTh BO3/1yXa, TeMIEpaTypa, BHyTPEHHSI IHEPTUsI, TETIJIOBOM
JBUTATENb, JJIEMEHTAPHBIN JJIEKTPUUECKHUM 3apsil, SJIEKTPUUECKOE MOJIE,
OPOBOJAHUKA U JIUAJIEKTPHUKH, TOCTOSHHBIM 3IEKTPUUYECKUN TOK,
MarHuTHOE IOJIE;

pasnuyaTh SBJICHUA (TEIUIOBOE PACIIUPEHUE U CKaTHe, TEIIonepenaya,
TEIJIOBOE  paBHOBECHE, CMayuMBaHHWE, KaMWUIIPHbIE  SIBJICHUS,
UCIIApEHHUE, KOHJICHCaIus, IJIaBJICHUE, KpUCTAILTU3AIUS
(oTBepaeBaHUE), KHUIEHUE, Teronepeaadya  (TEIUIONPOBOJAHOCTD,
KOHBEKIIMS, U3TyUYCHHE), FJICKTpU3aIvs TeJl, B3aUMOJICHCTBUE 3apsi/iOB,
NEeNlCTBUS AIEKTPUUYECKOTO TOKa, KOPOTKOE 3aMBbIKaHUE,
B3aUMOJICHCTBUE MAarHUTOB, JICUCTBME MAarHUTHOTO TOJISl HA MPOBOHUK
C TOKOM, 3JIEKTPOMArHuTHas UHAYKIUS) TIO ONMKUCAHUIO UX XapaKTEePHBIX



CBOMCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE
SBJICHUE;

pacrmo3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3UYECKUX SBICHUN B
OKpY>KalollleM MHpE, B TOM 4YHcie (U3MUECKHE SIBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSDKEHHE M KalWJUISIPHBIC SIBJICHUS B MPUPOJIE,
KpUCTaUIbl B mpupone, usnydeHue CoaHna, 3aMep3aHue BOAOEMOB,
MoOpckue Opusbl, 00pa3oBaHHME pPOCHI, TyMaHa, WHes, CHera,
ANEKTPUYECKUE SIBJICHUS B aTrMocdepe, SIEKTPUUYECTBO KUBBIX
OpraHM3MOB, MarHUTHOE TOoJie 3eMJH, Jpeid MOoIICcCoB, pPOIb
MarHUTHOTO TIOJIS JUIS YKWU3HM Ha 3emile, MOJSPHOE CHSHME, IIPU 3TOM
NEPEeBOAUTh  NPAKTUYECKYH0  3aJadyy B  Y4YeOHYIO,  BBIICNATH
CYIIIECTBEHHbBIEC CBOMCTBA (IpU3HAKU) (PU3NUECKUX SIBJICHUI;
ONKCHIBATh HW3YYEHHBIE CBOMCTBA Tel M (PU3NYECKHE SBJICHUA,
UCTIOJb3Ys (PU3NUECKHe BEINUUHBI (TeMIepaTypa, BHyTPEHHS SHEPI U,
KOJIMYECTBO TEIUIOTHI, YJEIbHAs TEIJIOEMKOCTh BELIECTBA, yJEJbHas
TEIUIOTa IUIABJICHUS, yJAENbHAs TEIJIOTa MapooOpa30BaHUs, YIEJIbHas
TEIJIOTAa CrOpaHus TOIUIMBA, KOA(P(OUIMEHT TMOJIE3HOrO JEHCTBHUS
TEIJIOBOM  MAalIMHBI,  OTHOCUTENbHAas  BJIAXHOCTh  BO3/yXa,
JNEKTPUYECKUN 3apsA], CHJla TOKa, DJJIEKTPUYECKOE HaIpPsHKEHUE,
CONPOTUBJICHUE NPOBOJHUKA, YACIBHOE CONPOTUBICHUE BEIIECTBA,
paboTa ¥ MOIIHOCTb JIEKTPUYECKOTO TOKA), TPU OMUCAHUU MPABUIIBLHO
TPaKTOBaTh (PUINYECKUI CMBICIT UCIIOJIb3YEMbIX BEIMYHUH, 0003HAUCHHUS
Y eIMHULBI (PU3NYECKUX BEIMYHMH, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOILINE
JNaHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTMMM BEIUYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;
XapaKTepHU30BaTh CBOWCTBA Tel, (PU3UYECKHE SIBICHUS M TPOLIECCHI,
UCIIONIb3Ysl OCHOBHBIE  TOJIOKEHUS  MOJIEKYJSIPHO--KUHETUYECKON
TEOPUH CTPOEHUS BEIIECTBA, NPUHLUI CYNEPNO3ULUU ToJed (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXPaHEHHWs 3apsna, 3akoH Oma s
ydacTka 1enu, 3akoH /[xoyns—JIeHna, 3aKk0H COXpaHEeHMs SJHEPTUH, IIPU
3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alUCHIBATh €ro
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3UYECKHE IMPOLIECCHl U CBOWMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE  CHUTyalMd  MPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUUUHHO-CIIE/ICTBEHHbBIE CBS3H, CTPOUTH O0bICHEHHE U3 1—2
JIOTUYECKUX IIaroB ¢ OMopoi Ha 1—2 u3y4eHHBIX CBOMCTBA (PU3NUYECKUX
SABJICHUM, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiath pacy€THbIC 3aJayd B 2—3 ACHCTBUSA, MCHOJB3YysS 3aKOHBI U
(dopMyIibl, cBsi3bIBaroNIe (GU3NYECKUE BETUUYMHBI: HA OCHOBE aHaIu3a



YCJIOBHS 33J]a4M 3aIIMChIBATh KPATKOE YCJIOBUE, BBISBIATH HENOCTATOK
JAHHBIX JJIsl pEIIeHHs] 3aJadyd, BbIOMpATh 3aKOHBI U (HOPMYJIBI,
HEOOXOAMMBIE JUIsl €€ pEeleHUs, MPOBOJUTH Pacdy€Tbl U CPABHUBATH
MOJTyYeHHOE 3HaYeHUE (PU3NIECKOI BETMYNHBI C U3BECTHBIMU JAHHBIMH,
pacno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEUIUTh MpPH TMOMOIIU
(Gu3HUEeCKMX METOJIOB, UCIOJIb3Ysl ONMKMCAHUE MCCIIEI0BAaHUS, BBIJICISATh
MPOBEPSIEMOE TMPEINOJIOKEHHUE, OLEHUBATh NPABWIBHOCTh MOPSJIKA
MPOBEACHUS UCCIICIOBAHUSA, JIEJIATh BHIBOJIBI,

MPOBOJIUTH OMBITHI TI0 HAOMIOACHUI0 (U3UYECKUX SBJICHUA WIIH
Gu3nuecKuX CBOWCTB TeN (KamWUIAPHBIC SIBJICHUS, 3aBUCUMOCTH
JABJICHUSI BO3/yXa OT €ro 00bEMa, TeMIEepaTyphl, CKOPOCTH Ipoliecca
OCTBIBAHUS M HArpeBaHUsl MPU HW3IYYCHUHU OT LBETA W3IIyYarOUIEH
(moryomiaroieil) MOBEPXHOCTH, CKOPOCTh MCIAPEHUs] BOJABI OT
TEMIIEPATypPhbl KUJIKOCTU WU IUIOMAAU €€ MOBEPXHOCTH, DJIEKTPU3ALUS
TE€JI W B3aUMOJCUCTBUE DBJEKTPUYECKUX 3aps/iOB, B3aUMOICHCTBUE
IIOCTOSIHHBIX MAarHUTOB, BU3yau3allisi MAarHUTHBIX ITOJIEH MOCTOSHHBIX
MAarHuTOB, JCHUCTBHS MAarHUTHOIO TMOJII HAa MPOBOJHUK C TOKOM,
CBOMCTBA 3JICKTPOMArHuTa, CBOMCTBA JIEKTPOJIBUTATENS MTOCTOSHHOTO
TOKa): (OpPMYJIUPOBATH MPOBEPSIEMbIE MPEAMNOIOXKEHUS, COOUpATh
YCTAaHOBKY M3 MIPEIJIOKEHHOT0 000PY/I0BaHUS, OMUCHIBATH XOJ1 OMNBITA U
bopMyIUpPOBATH BHIBOJIHI,

BBIMOJIHATh  MPSIMBIE  HU3MEPEHUA  TEMIIEPATYpPbl, OTHOCHUTEIbHOU
BJIA)KHOCTH BO3/yXa, CHWJIbl TOKA, HANPSHKEHHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U AATUYUKOB (PU3NYECKUX BEIMYUH, CPABHUBATH
Pe3yIbTaThl U3MEPECHHH ¢ YIETOM 3aJaHHOM a0COTIOTHON MOTPEITHOCTH;
MPOBOAUTH MCCIIEI0OBAaHUE 3aBUCUMOCTU OJTHOU (hU3UUYECKOU BETUYMHBI
OT JPYrol C HCHOJIb30BAHUEM TMPSAMBIX H3MEpPEHUN (3aBUCHUMOCTh
COITPOTUBIIEHUS MPOBOJHUKA OT €ro JUJIMHBI, IUIOLIAANA IONEPEYHOTO
CEUCHUS U YJICJIIBHOTO COIPOTHUBJICHUS BEIIECTBA MPOBOJHUKA, CHUJIbI
TOKa, MIYyLIEro 4epe3 NPOBOAHUK, OT HANPSDHKEHUS Ha IPOBOJHHUKE,
WCCJIEIOBAHUE TIOCIEIOBATEILHOTO W MapauIeIbHOTO COCIMHEHUM
MPOBOJHUKOB): TUIAHUPOBATh HCCIIEIOBaHKHE, COOMpPATh YCTAHOBKY U
BBITIOJIHSTh U3MEPEHUS, CIIEeys] TIPEITI0KEHHOMY TUIaHy, (PMKCHPOBATH
pe3yNbTaThl TOJYYCHHOW 3aBUCUMOCTH B BHJIe TaOIWIl U TpaduUKoOB,
JIeNIaTh BBIBO/JIBI IO PE3YJIbTaTaM MCCIIEIOBAHUS,

MPOBOJIUTh KOCBEHHBIC HM3MEPEHHS (PU3NUECKUX BEJIMYUH (yIeabHast
TEIJIOEMKOCTh BEILECTBA, COMPOTUBIICHUE TPOBOJAHMKA, paboTa u
MOIITHOCTb AJIEKTPHUUECKOTO TOKA): TJIAHUPOBATHh M3MEPEHHUsI, COOMPAThH



HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, CIEIYs NMPEAJIOKEHHON UHCTPYKIIHH,
Y BBIYUCJIATH 3HAYEHUE BEJINUMHBI;

coOnrofaTh TMpaBWia TEXHUKH O€30MacHOCTH Mmpu  pabore ¢
71a00paTOPHBIM 000PYI0OBAaHUEM;

XapaKTepU30BaTh MPUHLMUIIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOICTB C ONOpPOM Ha UX OMHCAHUSA (B TOM YHCIIE:
CHCTEeMa OTOIUICHUSI TOMOB, TUTPOMETP, MapoBasi TypOuHa, aMIepMeTp,
BOJIbTMETP, CUETUHK DJIEKTPUUECKON IHEPTHH, dJIECKTPOOCBETUTEIbHBIC
npuOopHI, HarpeBaTelIbHbIE AIIEKTPOTIPUOOPHI (npumepsr),
AJIEKTPUYECKUE TMPEAOXPAHUTENHN, DJIEKTPOMArHUT, AJIEKTPOJIBUTaTEINb
INOCTOSTHHOTO TOKa), MCHOJb3ysl 3HAHMS O CBOMCTBaxX (PU3MUECKHUX
ABJICHUM U HEOOXOAUMbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWMCTBA U H3MEPHUTEIbHBIC
npuOOpel MO CXeMaM U CXEMaTHUYHbIM pHUCYHKaM (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUTATEIb BHYTPEHHETO
CTOpaHHUs, JIEKTPOCKOIl, PEOCTAT), COCTABIATh CXEMbl AJIEKTPUUYECKUX
Heneil ¢ MOCHeAOBaTeIbHBIM U MapaJICIbHBIM  COSAMHEHHUEM
AJIEMEHTOB,  pa3jnyas  YCJIOBHBIE  O0O3HAUEHUS  DJIEMEHTOB
AIIEKTPUYECKUX LIETIEH;

OPUBOAUTH MpUMEpbl  (HaXoAWTh HHGOPMALMIO O MIpHUMEpax)
MPAKTUYECKOTO HCIONIb30BaHMUs (PU3MUECKUX 3HAHWA B TOBCEIHEBHOU
KU3HU ISl 0OecrnieueHnsl 0€30MacCHOCTH MPU 00pallleHuH ¢ MpudopaMu
¥ TeXHUYECKUMH YCTPOHWCTBAMH, COXPAHEHHsI 3/I0POBBS U COOIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPYXKaIOLIeH cpee;
OCYIIECTBJIATh TMOUCK WHpOpMauu (U3HUUIECKOTO COJCpKaHUS B
WNuTepHeTre, Ha OCHOBE HMEIOIIUXCS 3HAHUN W TYTEM CpaBHEHHUSA
JOTIOJTHUTEBHBIX MCTOYHHKOB BBIICTATh HWH(GOpPMAIMIO, KOTOpas
ABJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHO;
UCIOJb30BaTh IPU  BBINOJHEHUMM Y4YEOHBIX 3aJaHUMl  Hay4yHO-
-MIONYJISIPHYIO JIUTEPATYpy (GU3NUYECKOTO COACpKAHMSI, CIPaBOUYHBIC
MaTepuanbl, pecypchl cetd VIHTepHeT, BiIageTh NpUEMaMu
KOHCTICKTUPOBAHUSl TEKCTa, mpeoOpa3oBaHus WHGOpPMALUKA W3 OTHON
3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE U KpPAaTKUE YCTHBIE COOOIICHMS,
000011ass UHPOPMAITUI0O W3 HECKOJBKUX HCTOYHUKOB (HPHU3UYECKOTO
COJIEp)KaHusl, B TOM 4YHUCIE NYyOIMYHO TPEICTABIATh PE3yIbTaThl
MPOEKTHOW MJIM UCCIIE0BATEIBCKOM AESITELHOCTH, IPH STOM TPaMOTHO
WCIIOJIh30BaTh M3YYCHHBIM TOHSATHWHBIA ammapar Kypca (Qu3ukw,
COTIPOBOXAATh BBICTYIUICHHE MTPE3CHTALIUEH;



K

IpPU BBINOJHEHUHM YYEOHBIX NMPOEKTOB U HUCCIECAOBAHMNA (DU3MUECKUX
IPOLECCOB paclpeesiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHM C
ITIOCTABJICHHBIMM 33/1a4aMH, CJICIUTH 3a BBIIOJHEHUEM IUIAHA JEHCTBUI
U KOPPEKTUPOBATH €r0, a/IeKBaTHO OLIEHWBATh COOCTBEHHBIM BKIJIAJ B
NEeATEIbHOCTD IpYyIIIBL, BBICTPAUBaTh KOMMYHUKAaTHBHOE
B3aUMOJENCTBHE, IPOSBIISAA TOTOBHOCTh pa3peliaTh KOH(PIUKTHI.

KOHIly oOyueHus B 9 KJjacce MpeIMETHBIE Pe3yJabTaThl Ha 0a30BOM

YpOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

UCIIONIb30BaTh TMOHATHS: CHUCTeMa OTcuéra, MaTepuajbHas TOUKa,
TPaeKTOPHSsl, OTHOCUTELHOCTh MEXaHUYECKOTO ABIKEHHUSI, eopManus
(ynpyrasi, macTuyeckas), TpeHHe, HEHTPOCTPEMUTENBHOE YCKOPEHHE,
HEBECOMOCTb U MEPEerpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPAOE TEO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJeOaHus
U BOJIHBI, 3BYK, MHPPa3BYK U YJIbTPa3BYK, 3JEKTPOMAarHUTHHIC BOJIHBI,
MIKaJa  3JEKTPOMAarHUTHBIX  BOJH, CBET,  OJIM30PYKOCTh U
JaJIbHO30PKOCTh, CIIEKTPbI UCITYCKaHUs U MOTJIOUIeHMs], ajdbda-, 6eTa- u
raMma-u3IydeHus, U30TOIBI, SiJepHAast YHEPTeTHKA,;

pa3nuyath SBICHUS (PaBHOMEPHOE M HEPaAaBHOMEPHOE MPSMOJIMHEHHOE
JIBUKEHHUE, PABHOYCKOPEHHOE NPSIMOJIMHEMHOE JIBUYKEHUE, CBOOOJHOE
najieHue  TeJ, pPaBHOMEpPHOE  JBHKEHHE TI0  OKPYKHOCTH,
B3aUMOJICHCTBHE TeJ, PEAKTUBHOE JBUKEHHE, KoJeOaTelbHOe
JBUKEHUE (3aTyXarolUMe W BbIHY)KJICHHbIE KoJieOaHUs), PE30HAHC,
BOJIHOBOE  JIBIDKEHHE,  OTpaK€HHWE  3ByKa,  MPSMOJIMHEHHOE
pacnpocTpaHEHHE, OTpaXXEHHE U NPEJOMJICHHE CBETa, IOJHOE
BHYTPEHHEE OTpPa)XKCHHE CBETA, Pa3yIo’KEHUE OEJoro CBeTa B CHEKTP U
CIIO)KCHHE CIEKTPaIbHBIX IIBETOB, IUCIEPCHUSI CBETA, €CTECTBEHHAs
PaZOaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOTO CIIEKTpa M3ITYUCHHS)
O OINUCAaHUI0O MX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh IMpPOSBIECHUE W3YYCHHBIX (PU3MUECKUX SBJICHUH B
OKpy>XarolieM Mupe (B TOM uucie (U3NYECKUE SBICHHS B MPHPOJE:
NPUIUBEL W OTJIMBBHI, JABWKEeHHE TuiaHeT COJHEYHOW CHCTEMBI,
pPEaKTUBHOE JABM)KCHHUE JKHUBBIX OPraHHU3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHHE, CEHCMHMUYECKHE BOJHBI, ILYHAMH, 3XO,
[[BETa TEJ, ONTHYECKUE SBICHUS B MPHUPOJE, OMOIOTHYECKOE eHCTBHE
BUIMMOTO, YIbTPAQUOIIETOBOTO M PEHTIEHOBCKOTO  HM3JIy4YCHHIA,
€CTECTBCHHBI  paguOaKTHBHBIA  (OH,  KOCMHUYECKHE  JIY4H,
paiMoOaKTUBHOE U3JIy4YeHHE NPUPOJHBIX MHUHEPAJIOB, JCHCTBHE
paZIMOaKTUBHBIX M3JIyYEHUH Ha OpraHu3M uejoBeKa), MpU ITOM



NEPEeBOIUTh  NPAKTHYECKYI0  3a7ady B  y4eOHYIO,  BBIIETATH
CYILIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PUINUYECKUX SBIICHUN;
OMKCHIBATh HW3YYCHHBIC CBOWCTBA Tel MW (PU3WUYECKHE SBICHUSA,
UCIIONB3Yysl (PU3NUECKHe BEIWYUHBI (CPEIHSSI U MTHOBEHHAsT CKOPOCTH
TeJa MpU HEPABHOMEPHOM JIBHIKEHUH, YCKOPEHHE, IepeMEleHUE, MyTh,
yrjaoBasi CKOpPOCThb, CHJIa TPEHUS, CUJIa YNPYTOCTH, CUJIa TSIKECTH,
YCKOpEHHEe CBOOOIHOTO MaJeHUsl, BEC Tela, UMITYJIbC Tea, UMITYJIbC
CWJIBI, MEXaHW4YecKasi paboTa W MOITHOCTh, MOTEHIMAIbHAS IHEPTHUS
TeJa, MOAHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, TIOTCHIIMAIbHAS YHEPTHUS
CKaTOW TMPY>KUHBI, KUHETUYECKAsl DSHEPrus, IMOJHAs MeXaHUdecKas
SHEPTHUsL, IEPUOJ] U YACTOTA KOJIEOAHU, IJTMHA BOJIHBI, TPOMKOCTb 3BYKa
Y BBICOTA TOHA, CKOPOCTh CBETA, MTOKA3aTeINlb MPEJIOMIICHUS CPEABI), TIPU
OTMICAaHUM TIPABUJILHO TPAKTOBATh (DH3UUYCCKUN CMBICT HCITOIH3YEMBIX
BEJIMYMH, O003HAYCHUSI W CAMHMIIBI (PU3NYECKUX BEJIUYWH, HAXOJUTH
(dbopMyIIbl, CBSA3BIBAIONINE AAHHYIO (DU3UYECKYIO BEJIMUMHY C JIPYTUMU
BEJIMYMHAMH, CTPOUTH IpadMKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX
BEJINYWH;

XapaKTepHU30BaTh CBOWCTBA Tel, (PU3MUECKHE SBICHUS W TIPOIIECCHI,
UCIIOJIb3YSI 3aKOH COXPAHEHMS SHEPTUH, 3aKOH BCEMHUPHOT'O TSATOTEHUS,
OPUHIMI CYNEPIIO3UIIMN CUJI, TIPUHIIUI OTHOCUTENbHOCTU [ amumies,
3aK0HBI HpI0TOHA, 3aKOH COXPAaHECHUS UMITYJIbCA, 3aKOHBI OTPAKCHHS U
MPEIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHUsS 3apsIOBOTO M MAacCOBOTO
guCeNn TMpU SACPHBIX pEaKIHsIX, MpPH OTOM J1aBaTh CIIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3aITUCHIBATH €70 MATEMATUUECKOE BHIPAKECHUE;
OOBACHATH (PU3NUYECKUE TIPOIIECCHl M CBOWMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE  CHUTyalluii  MPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISBIIATH PUYNHHO--CJICACTBEHHBIC CBSI3H, CTPOUTHh OOBSICHEHUE U3 2—
3 JIOTMYECKUX IIaroB C ONOpoW Ha 2-3 H3YyYEHHBIX CBOMCTBA
bu3HUecKuX SBICHUM, PU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;
pemarh pacu€THhle 3a7aud (OMUpArOIIMEecs Ha CcUcTeMy u3 2-3
yYpaBHEHWH), WCHOJNB3ys] 3aKOHBI H  (OPMYJBI, CBS3BIBAIOIIHC
¢usznyeckue BENMYMHBI: HA OCHOBE aHalu3a YCIOBUS 3a/Jauu
3aMUChIBaTh KPAaTKOE YCJIOBHE, BBIIBISATH HEJOCTAIONINE  WJIU
M30bITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYJIBI, HEOOXOAMMBIC
JUISL PEIICHMS, IMPOBOJUTH PACUETHl W OICHWBATh PEATMCTUIHOCTH
TIOJTYYCHHOTO 3HAYCHHS (PU3MUCCKON BEIIMUUHBI,

pacro3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEHIUTh TPH ITOMOIIH
(GU3HUECKUX METOJIOB, UCIIOJIB3YsI OMHCAHUE WCCIEAOBAHUS, BBIICIATDH
MIPOBEPSIEMOE TIPEJIIOIOKEHNE, OIEHWBATH TMPABMWIHHOCTh TOPSAIKA



NPOBENICHUSI HCCIIEIOBAaHUs, JeNaTh BBIBOJbI, HHTEPIPETHPOBATH
pe3ynbTaThl HAOIIOACHUIN U OTBITOB;

MPOBOJIUTH OMBITBI TI0 HAOMIOACHUIO (U3MYCCKUX SBICHUN WA
¢u3znyecKkux CBOWCTB TeJ (M3yuyeHUe BTOPOTo 3akoHa HpioTOHA, 3aKOHA
COXpaHEHUsI PHEPI'HH, 3aBUCUMOCTh MEpHUoJa KoJeOaHUil MpYy>KUHHOTO
MasiTHUKa OT MaccChl Ipy3a U KECTKOCTH MPYKUHBI K HE3aBUCUMOCTb OT
aMIUIUTYAbl MaJlbIX KoJIEOaHWM, MPSIMOJIMHEHHOE pacnpoCTpaHEHUE
CBETa, pasjokeHue Oenoro cBeTa B CIEKTpP, M3yUYEHHUE CBOWCTB
M300paxKeHusl B IJIOCKOM 3€pKalie U CBOMCTB M300pa)KEeHUS MpeIMeTa B
coOuparoleit TuH3e, HabJI0/IEHUE CIUIONIHBIX U JJUHEHYaThIX CIIEKTPOB
U3ITyYCHHUSI): CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY M3 H30BITOUYHOTO
HaOopa 0OOpYy/IOBaHMS, OMUCHIBATH XOJ OIbITA U €r0 PE3yIbTaThl,
bopMyIUpPOBATH BHIBOJIHI,

IIPOBOJIUTH MPU HEOOXOIMMOCTH CEPHIO MPSMBIX U3MEPEHUH, OTIpeIesis
CpelHee 3HAueHUE H3MepseMOil BenuuuHbl ((OKYyCHOE pacCcTOsSHUE
coOuparoiei JIMH3bI), OOOCHOBBIBaTH BBIOOp croco0a H3MepeHus
(M3MepUTENBHHOTO TTPUOOpPA);

MPOBOANTH HCCIIECIOBAHHE 3aBHCHUMOCTEH (PU3MYECKHX BEIUYUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBUCUMOCTH IyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBUKEHUHU 0€3 HauaJIbHOW CKOPOCTH, MEepHojia
KOJIeOaHMI MaTeMaTHYeCKOT0 MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)KeHUsl CBeTa OT yria MaJeHus U yria MpeIoMIICHHs OT yria
najieHusi): TJIaHUPOBATh HCCIEJOBAHUE, CAMOCTOSITENIbHO COOMpPAThH
YCTaHOBKY, (DUKCUPOBATh PE3yJbTaThl MOJIYYECHHOM 3aBHUCHUMOCTH
(¢u3HUeCKUX BEIIMYUH B BHUJIE TAOJUIl U TPaQUKOB, JAEJIaTh BHIBOJBI 110
pe3ynbTaTaM HCCIeIOBaHNUS;

MPOBOJINTh KOCBEHHBIC HW3MEPCHUS (U3UYCCKUX BEITUYUH (CPEIHSS
CKOPOCTb M YCKOpPEHHE Tejla TMpHU PABHOYCKOPEHHOM JIBU)KECHUU,
YCKOPEHHE CBOOOJHOTO TMAaJeHUs, )KECTKOCTh MPY>KUHBI, KOADOUITMESHT
TPEHUSI CKOJBKEHUSI, MEXaHUYeCcKas padoTa M MOIIHOCTh, 4acTOTa U
Mepuo KoJIeOaHWH MaTEeMaTHYeCKOT0 M TPYKHHHOTO MAasTHHUKOB,
ONTHYECKas Cujla COOMparoIIe JIMH3bL, PATUOAKTUBHBIA (POH):
MJIAHUPOBATHh U3MEPEHHUSI, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATh ~ M3MEPEHUs, CIEIys TNPEIJIOKCHHOW  WHCTPYKIIUH,
BBIYKCIIATh 3HAYCHUE BEIWYUMHBI M aHAJIM3UPOBATh IOJYYCHHBIC
pE3yabTaThl C YYETOM 3aJaHHOU MOTPEITHOCTH U3MEPEHHUM;

coOno/laTh MpaBUjia TEXHUKM 0O€30MacHOCTHM Mpu  pabore ¢
1a00paTOPHBIM 000PYAOBAHUEM;



paznuyaTh OCHOBHBIC MPU3HAKKM H3YYEHHBIX (PU3UYECKUX MOJCIICH:
MaTepHalibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJNO, TOYCUHBIH HCTOYHHUK
CBETA, JIy4, TOHKas JIMH3a, IUIAaHETAapHas MOJENb aTOMAa, HYKJIOHHAas
MOJIEIb ATOMHOTO SA11pa;

XapaKTepU30BaTh MPUHIUIBI JCUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HA WX OMUcaHus (B TOM YHCIIE:
CIIUJIOMETD, JATYUKH IIOJIOKEHHMs, PACCTOSHUS W YCKOPEHHs, PaKeTa,
9XOJOT, OYKH, NEPUCKOI, ¢oToanmapar, ONTHUYECKHUE CBETOBOIBI,
CIIEKTPOCKOM, JO03UMETp, KaMmepa BuibcOHA), HMCMOJIb3ys 3HAHUS O
CBOMCTBax (DU3MYECKUX SBJICHUH U HeoOXoaumble (punyeckue
3aKOHOMEPHOCTH;

WCMOJIb30BaTh CXEMbl M  CXEMATHYHBIE PUCYHKHM  M3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, W3MEPUTENBHBIX pudOpPOB 151
TEXHOJIOTUYECKHUX TMPOIIECCOB MPHU PEIICHUH Y4EOHO--TIPAKTUYECKUX
3a/1ay, ONTUYECKUE CXEMBbI JIJISi TIOCTPOCHUSI M300PaKEHUM B TIOCKOM
3epKajie U coduparouieil JuH3e;

MPUBOJUTh TpUMEpPhl  (HAXOAUTh HHPOPMAIMIO O TMPUMEpax)
MPAKTUYECKOI0 MCHOJIb30BaHUS (PU3MUYECKUX 3HAHUU B MOBCEIHEBHOMN
KU3HU I 0OecTieueHnus: 0€30MacHOCTH MPU 0OpallleHuU ¢ pudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHHS 3I0POBBSI U COOJIOICHNUS
HOPM DKOJIOTHYECKOTO TOBEICHUS B OKPYKAIOLIEH CPENE;
OCYUIECTBJIATh MOUCK HHPOpMauuu (U3UUYECKOTO COAEpKaHUS B
NutepHere, camocTosTENbHO (QOPMYIUPYs] TMOMCKOBBIM  3ampoc,
HAaXOAWUTh  IIyTM  OINPEACJIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
uH(pOpPMAIIMM Ha OCHOBE HMMEIONIUXCS 3HAHUN W JIOMOJIHUTEIHHBIX
WCTOYHUKOB;

WCIOJB30BaTh TMPU  BBIMOJHEHUM Y4YEOHBIX 3aJaHUM  HAy4HO--
NOMYJISIPHYIO JTUTEPATypy (U3UYECKOTO COJIepKaHUs, CIPABOYHBIC
Marepuainbl, pecypcsl cetu  MHTepHer, BiageTb NOpUEMAMU
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHbBIE U YCTHBIE COOOLIEHUSI HA OCHOBE
nH(pOpMAIUU U3 HECKOIBKUX MCTOYHUKOB (DM3UYECKOTO COJICPIKAHMS,
myOJIUYIHO MPEICTABIATH pe3yJIbTaThI MPOEKTHOM W
UCCIIENOBATENBCKON NESITENBHOCTH, IPU 3TOM IPaMOTHO HMCIOJIb30BATh
U3YYCHHBIM TOHSITHUMHBIA anmapar H3y4yaeMmoro pasjeiia (U3MKu U
CONPOBOXK/IaTh BBICTYIUICHHWE TPE3CHTAIMEN ¢ y4€TOM OCOOCHHOCTEM
ayAUTOPUN CBEPCTHUKOB.
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