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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no Qu3vke Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl COCTaBIICHA
Ha OCHOBE IOJIOKEHU M TpeOOBaHUM K pe3yibTaTaM OCBOCHMsSI Ha 0a30BOM YpPOBHE
OCHOBHOW 00pa3oBaTesIbHON Mporpammel, npeacraBieHHbix B PI'OC 00O, a Takxke ¢
yaétoM (penepanbHOM pabouel mporpaMMbl BocnuTaHusi 1 KoHuenmuu mpernogaBaHus
yueOHoro npeamera « Pu3nka.

ConepxaHue mnporpaMmbl 10  (U3UMKE HaNpaBlIeHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHON IpaMOTHOCTH OOYYAIOIIMXCSI U OPTraHU3AIMI0 U3YYeHUsS] HUZUKU
Ha JIeATEIbHOCTHOW OCHOBE. B mporpamMmMe mo ¢u3MKe yYUTHIBAIOTCS BO3MOXHOCTH
yaeOHOro mpenmera B peanusamuu TpeboBanmit PI'OC OOO kK mMmIaHUPYEMBIM
JUYHOCTHBIM M METANpeIMETHbIM PE3yJIbTaTaM OOYy4Y€HHUs, a TAKKE MEXKIPEIMETHbIC
CBS3U E€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBaHHs.

[IporpamMma mo Qu3uke ycTaHaBIMBACT paclpeaeicHre y4eOHOro mMarepuana 1o
rogam oOyueHus (mo KiaccaMm), NpepiaraeT NPUMEPHYIO TOCIEI0BaTEIbHOCTh
U3YYEHHUS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUS U yUETE
BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIINXCS.

[Iporpamma no ¢usuke pa3paboTaHa ¢ UENbIO OKa3aHUS METOIUYECKONW MOMOIIU
YUUTENIO B CO3/IaHUU paboueil mporpaMMBbI 10 y4eOHOMY IIPEIMETY.

®uzrka SBIAETCS CUCTEMOOOPA3YIONIUM JUIsl €CTECTBEHHO-HAYUYHBIX YYEOHBIX
NPEeIMETOB, MOCKOJIbKY (PU3MYECKHe 3aKOHBI Jie)KaT B OCHOBE IPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHUEH, Ouoyiorued, acTpoHoMued W (u3nyecko reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KAapTHHY MHUpa, MPEAOCTaBISIET HauOojee SICHbIE
oOpa3ipl NMPUMEHEHHs] HAYyYHOIO METOJa IO3HaHUS, TO €CTh Crocoba MOIydeHHs
JNOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 rHaBHBIX 3a7a4  (u3nueckoro oOpa3oBaHMs B CTPYKType OOIIEro
oOpa3oBaHMsi COCTOMT B (HOPMHUPOBAHMH E€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH U
MHTEpeca K HayKe Y 00yJaronuxcs.

Nzyuenne ¢us3uku Ha 0a30BOM YPOBHE MPEINOJaraeT OBIAJCHUE CIEAYIOLUIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO T'PAMOTHOCTb:

e HAY4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e HHTEPIPETUPOBATH JAHHBIE M HCIOJb30BATh HAy4YHbIE JIOKA3aTEIbCTBA
IU1S1 TIOJTYYEHUSI BBIBOJOB.

Lenu nzyyenus: pu3nuku Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHus ONPEACIICHbI
B Konuenuuu npenogaBanus ydeOHoro mnpeamera «Duszmka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccuniickon denepanun, pean3yoInX OCHOBHBIE
oOmieoOpa3oBareibHble  HPOrpaMMbl,  yTBepkAEHHON  pemenuem  Komeruu



MunucrepctBa nipocBenienus Poccutickoit @eneparuu (mpoTtokos ot 3 mexadbps 2019
r. No ITK-4BH).
Hean usyyenus pusukm:

npuoOpeTeHne HHTepeca U CTPEMIICHUSI 00YyJaloIMXCs K HAyYHOMY HU3YYEHUIO
HPUPOABI, PA3BUTHE UX MHTEIUICKTYAJIbHBIX U TBOPYECKHUX CIIOCOOHOCTENH;
pa3BUTHE TMPEJCTABICHUNH O HAYYHOM MeETOJe MO3HaHHs U (OPMUPOBAHME
HCCJIEIOBATENIbCKOIO OTHOIICHUS K OKPY>KAIOIUM SIBJICHUSIM;

¢dbopMHupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTara M3y4eHHs OCHOB
CTPOEHUS MaTepuu U PyHAAMEHTAIBHBIX 3aKOHOB (PH3UKU;

dbopmMupoBaHME TPEACTABICHUH O pOMU (U3UKU IS Pa3BUTUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEACTABICHUI O BOZMOXKHBIX cepax Oyaymiend npodeccuoHaIbHON
HesITeIbHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOATOTOBKA K JaJIbHEHIIeMy 00y4eHHIO
B TOM HaIPaBICHHH.

JlocTHKeHHE 3TUX IIeJIel MMPOrpaMMbl 10 (PU3UKEe Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHMs 0OECIICYNBAETCS PEIICHUEM CIEAYIOINX 3a4a4:

pHOOpETEHUE 3HAHHWIA O JWCKPETHOM CTPOCHUHU BEIECTBA, O MEXAaHUYCCKHX,
TEIUIOBBIX, DJIEKTPUIECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHNe YMEHHI OMUCHIBATh W OOBICHATH (PU3UYECKHE SBICHUS C
WCIIOJIb30BaHNEM TIOJYUCHHBIX 3HAHUH;

OCBOGHHE  METOJIOB  pEHICHUS  NPOCTCHINUX  pacdy€THBIX  3adad  C
MCTIOJb30BaHUEM duznyecKux MOJIETICH, TBOPUYECKHUX U
IPAaKTHKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE yMEHUU HAOIIOATh TPUPOTHBIC SIBICHUS M BBIIOJHATH OTBITHI,
nabopatopHble  pabOTBl M JKCICPUMEHTAJBHBIE  HCCICIOBAaHUS  C
HCII0JIb30BaHNEM U3MEPHUTEIBLHBIX IPHOOPOB;

ocBoeHHEe MPUEMOB pPabOTBl ¢ WHpopMalueln (QU3NIECKOro CoaepKaHus,
BKJIFOUasi WHPOPMAIIMI0O O COBPEMEHHBIX JOCTIKCHUAX (U3UKH, aHaIU3 |
KPUTHUYECKOE OIICHUBAaHNUE WH(POPMAITUH;

3HAKOMCTBO cO c(epamu MpOPECCHOHAITBHON AEATEIHHOCTH, CBSI3aHHBIMHU C
(GU3HKOW, U COBPEMCHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHUSIX
(hu3nYeCKO HAYKH.

Ha wusydenune ¢usuku (0a30BBIM ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro

oOpasoBanmsi oTBoAWTCS 238 wacoB: B 7 kimacce — 68 ywacoB (2 waca B HeNemi), B 8
Kiacce — 68 yacoB (2 4daca B Hemenmo), B 9 knacce — 102 yaca (3 daca B Heneno).

[Ipennaraempiii B mporpamme no (usuke mepedeHb JadopaTOpHBIX padOT U
OTIBITOB HOCHUT PEKOMEHAATENbHBIA XapakTep, YUUTeNb JeJaeT BbIOOp IpPOBEIACHHUS
7abopatopHbIX pabOT HM ONBITOB C YYETOM HUHAMBUAYAIbHBIX OCOOEHHOCTEH



oOydaromuxcs, CHUCKAa OSKCIEPUMEHTANbHBIX 3a/laHui, MpeasiaraéMbIX B paMKax
OCHOBHOI'O TOCYAApCTBEHHOT'O 3K3aMeHa 0 (U3HKe.



COJEPKXAHME OBYUYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ poJib B MO3HAHUN OKPYKAIOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npuponbl. OU3NUYECKUE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUMHBL. M3MmepeHue @uanueckux BelWyuH. Duznyeckue
npudopsl. [lorpemnocts u3mepenuit. MexxayHapoHasi CHCTeMa €AMHHII.

Kak ¢wusuka wu pApyrme ecTECTBEHHbIE HAyKH H3Y4alOT TPUPOY.
EcTecTBeHHO-HAYYHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAy4YHOTO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHHE
HaOmromaemoro siieHus. Onucanue GU3NIECKUX SBICHHUH C TIOMOIIBIO MOJICTIEH.

Hemoncmpayuu.

1. MexaHn4yeckue, TEIUIOBbIC, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usnyeckue MpuOOPHl U MPoLEeIypa NPSIMbIX U3MEPEHUI aHAJIOIOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmpezeneHne LEHbI AICHUS Kbl U3MEPUTEIBHOTO MPUOopa.
2. N3mepenune pacCcTOAHUN.
3. H3mepenue oO0bEMa XKUIAKOCTH U TBEPOTO Tea.
4. OnpezneneHue pa3MepoB MabIX TeEl.
5. M3mepenue Ttemmeparypbl MpPU HOMOIIM KUAKOCTHOTO TEPMOMETpA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE TMIOTE3bI: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlNe, YeM OOJbIle BHICOTA
IyCKa.

Pa3znen 2. IlepBoHauajibHbIe CBeeHUS 0 CTPOCHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>kenne dactull BemiecTBa. CBsI3b CKOPOCTH JABMIKEHHSI YacTHI[ C
Temriepatypoii. bpoyHoBckoe mBuxeHue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: MIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbl€ COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTAITMYEeCKUX) Tell. B3auMOCBSI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHMSIX M X aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

JHemoncmpauuu.

1. HaGnronenue OpoyHOBCKOTO ABUKEHUSI.



2. Habmonenue nuddysum.
3. HabGmomenue ~ sBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM WM
OTTAJIKUBAaHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnsie padomul u onvimel.

1. OueHka JuaMerpa aroMa METOJOM pSAOB (C  MCIOJIb30BAaHUEM

dboTorpadmuii).

2. OnbITHI 10 HAOIIOJICHHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAeCTBHE TeJl.

MexaHnnueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM JBUKEHHHU. Pacuér myTtu u
BPEMEHU JBUKEHHUSI.

SBneHne uHEpUMU. 3aKOH HMHEPLUHU. B3auMoaencTBHe Tell KaK NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IMIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHHUIIC
o0BEMa BelecTna.

Cuiia Kak XapakTepucTuka B3aumozeincTBus Ten. Cuiia ynmpyrocTd M 3aKOH
['yka. M3mMepenne cuiibl ¢ MOMOILIBIO JUHAMOMETpA. SIBIEHUE TATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HallpaBJEHHBIX MO OJHOM mpsMoil. PaBHoaeicTByromas cwi. Cuia TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MOKosA. TpeHre B IpUPOJIE U TEXHUKE.

Jlemoncmpayuu.

Hab6nrogenne MexaHnuecKoro JIBUKEHUS Tela.
N3mepeHne cKopoCTH MPSIMOJIMHENHOTO JBUKECHHUS.
HaGmtonenue siBneHus HHEPIUN.

CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEll.
CrnosxeHue cuJjl, HalpaBJIEHHbBIX 110 OJTHON TIPSIMOM.

Jlabopamopuwie pabomul u onvimol.

1. OmnpenesieHHE CKOPOCTH PABHOMEPHOTO ABUKEHHUS (IIApUKA B XKUJKOCTH,
MOJICIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenenre CpeHEN CKOPOCTH CKOJBXKEHHUS Opycka WM IIapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.
OrnpeneneHue mI0THOCTH TBEPAOTO Tea.

4. ONbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb PACTSHKEHUS (IedopMarium)
IPY>KUHBI OT MPUIOKEHHON CHUIIBI.

5. OmbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl TPEHUS CKOJBXKEHHS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

1
2
3
4. HabmroneHve u3aMeHeHus: CKOPOCTH MPHU B3aWMOICUCTBUHU TEJL.
5
6



Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMIAKOCTEH U ra3oB.

JNaBnenue. CriocoObl yMEHBIICHUST ¥ YBEITUYCHUS JaBiieHus. JlaBieHue rasa.
3aBUCHMOCTh JaBJIEHUS ra3a OT o0BEMa, TemmepaTtyphl. llepemaua naBnmeHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU MU razaMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIIyOWHBL. [ mapocraTmyeckuid
napagokc. Coobmraromnuecs: Cocyanl. [ mapaBIndeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpUUMHBI CylIECTBOBaHUS
BO3yIIHOM o0osnouku 3emiu. OmnbiT Toppuuemnu. M3mepenue armocdepHoro
JaBJEHUs. 3aBUCUMOCTh aTMOC(EPHOIO JAABJICHHS OT BHICOTHI HaJl YPOBHEM MOPSL.
[Tpubops! 17151 u13MepeHus: aTMOCHEpPHOTro J1aBJICHHUS.

JlericTBue KUIAKOCTH M ra3a Ha IOIPYKEHHOE B HUX Teso. BelTankuBaronias
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoruiaBanue.

Jlemoncmpayuu.

1. 3aBHUCUMOCTb JABJICHHS T'a3a OT TEMIIEPATYPBL.

2. llepenauya naBneHHS KUIKOCTHIO U Fa30M.

3. Coo0miaromnuecs: CoOCybl.

4. I'mppaBinyecKuy mpecc.

5. IlposiBnenue aeiicTBusi aTMOCHEPHOTO TaBJICHHUS.

6. 3aBUCHMOCTb BBITAJIKMBAIOIIEH CHJIBI OT 00BEMA MOTPYKEHHON YaCTH
T€JIa U TNIOTHOCTH KHUJKOCTH.

PaBeHCTBO BhITATKMBAOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCJOBHME IUIaBaHUs TEJN: IJABAHUE WJIM MOTPYKEHUE TEJ B 3aBUCHUMOCTH
OT COOTHOLIEHHUS MJIOTHOCTEN TEJa U KUIKOCTH.

Jlabopamopnsie padomul u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHON B
YKHUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BHITAJIKUBAKOIIEH CWIbL, JEHCTBYIOIIEM HaA  TEJoO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbL, JEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBl, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJKHBAIOIICH  CHIIBI,
JNEUCTBYIOIIIEH Ha TeJIO B JKUJAKOCTH, OT OO0OBbEéMa MOTpYyKEHHOU B
KUJKOCTh YaCTH TEJA U OT IJIOTHOCTH KUIAKOCTH.

5. KoHCcTpyupoBaHne apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKU W
OIIpENIEIEHUE €€ IPY30II0ABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIUs.

Mexanuueckast pabota. MOIIHOCTS.

[IpocTbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

paBHOBecus pbluara. [IpumeHeHue TmpaBWja pPABHOBECHS phluara K OJIOKY.

N



«3omnoroe mnpaBuwino» MexaHukd. KIIJ npocteix wmexanusmoB. Ilpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas dHeprusa. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpalieHre OJHOTO BH/IA MEXAHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Ompenenenue pabOThl CUIIbI TPEHUS NMPU PABHOMEPHOM JBHXKEHUU Teia

10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccrenoBanue yclIIOBUM PaBHOBECHS pblyara.

3. Msmepenue KIIJl HaKI1OHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXpPaHEHUS MEXAHUYECKON SHEPIUU.

8 KIIACC

Pa3nen 6. TenjioBblie siBJICHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUM CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. OmNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Monenn TBEPAOrO, XUAKOTO U Ta3000pa3HOTO COCTOSHUM BeIIECTBa.
Kpucrannuueckue u amopdubie tena. OObICHEHHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJEKYJIIPHO--KHHETUYECKON TEOPUH.
CmaunBaHUE U KaOWJUISIPHBIE sIBJICHUS. TenI0BOe pacliupeHue U CKaTue.

Temmneparypa. CBsizb TemmepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUKEHUS
gacTull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHsS] BHYTPEHHEH DHEPTUU:
Terionepeaaya u COBEpILICHUE padoTHI. Buapr TeIUIoNepeaadm:
TETJIONPOBOJAHOCTh, KOHBEKIIUS, U3TYUYCHHE.

KommuecTBo TeIw1oTHL. YaeilbpHas TEIUIOEMKOCTH BemiecTBa. TeINIOOOMEH M
TEMJIOBOE€ paBHOBECHE. YpaBHEHHWE TEIUIOBOTO Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEJIbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHzaeHcanus. Mcmapenue. Kunenue. YnaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpAaTyphl KUIEHUS OT aTMOoChEepHOTO
JIaBJICHUS.

BnaxuocTts BO3myXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuuner pabotsl TermaoBbiX jaBurarenei KIIJ temmoBoro asuraresns.
TerioBble ABUTaTENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. Habnrogenue 6poyHOBCKOTO JBUKCHHUS.
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10.
11.
12.
13.

Hab6mronenue nuddysun.

HabGmronenue siBnennii cMauyMBaHUS U KaWLUIIPHBIX SBJICHUN.
HaGmronenue TemnoBoro pacmpeHust Tedl.

W3meHeHne naBieHUs Ta3a MpU U3MEHEHHMH 00bEMa W HArpeBaHUU WJIU
OXJIQXKJICHHUH.

[IpaBuna usMepeHus: TeMIepaTypsl.

Bune! Teruionepenauu.

OxytaxIeHue IPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiieHuU pabOThl BHEIIHUMU CHUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN Pa3IMYHbIX BEIIECTB.
HaOmronenne kuneHus.

HaGmronenue noctossHCTBa TeMIepaTyphbl IPH TUIABIICHUU.
Mopenu Teru1oBEIX JIBUTATEIICH.

Jlabopamopnsie padomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKCHUSL.
OMnbITHI NO BBIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOMEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, XKUIAKOCTEH U
TBEPJBIX TEJI.

OmnpeneneHue JaBjIeHUs BO3lyXa B Oa/JIOHE HITIPHUIIA.

OnbITEl, AEMOHCTPUPYIONIME 3aBUCUMOCTH JaBJIEHUSA BO3JyXa OT €ro
00bEMa 1 HArPEeBAHUS WA OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIIEPATyPhI.

HaGmronenne wW3MeHEHHsT BHYTPEHHEH OSHEpPrud Tejna B pe3ysbTaTe
TETJIonepeayr U padoThl BHEITHUX CHUJI.

HccnenoBanne sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOTHOW U
ropsiueu BOIBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEII000MEHE C HArPEThIM METATUIMUECKUM LIMIIHHAPOM.

OmnpeneneHue yaelbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mpouecca UCIapeHusl.

OrnpenesieHue OTHOCUTEIBLHOM BIAXXHOCTH BO3/1yXa.

OnpeneneHue yAeabHOW TEMIOTHI IIABICHUS JbJA.

Pasznen 7. djekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauust Teda. J[Ba ponxa 3JIEKTpUYECKHX 3apsaoB. B3aumonericTBue
3apsoKeHHbIX Tel. 3akoH KyioHa (3aBUCUMOCTb CWIJIBI  B3aMMOJAEHUCTBHUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]Y TEIAMM).

Onexrpuyeckoe none. Hanpspk€HHOCTH anexrtpuyeckoro mnons. IIpuHoun
CYNEPIIO3ULMH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA 3JIEKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpoBOgHMKM W AMDJIEKTPUKH. 3aKOH  COXpaHEHUS
AIIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKA. JIEHCTBUS DIIEKTPUYECKOIO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B KUAKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIPSOHKEHUE.
ConpoTuBIIeHHE NMPOBOJHHKA. Y IEJIBHOE CONPOTUBIIEHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTtenbHOE W MapajuleNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH ANEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DNEeKTpUYECKUE LIETH U MOTPEOUTENN dIEKTpUUecKol sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[locTosiHHBIE ~ MarHUTHL.  B3anMoAeicTBME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosie. MarauTHoe noJie 3eMJId U €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMiie.
OneiT  Opcrega. MaruutHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MAarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
OIEeKTpOABUIATENb IOCTOSHHOTO TOKA. [Crmosib30BaHME JIIEKTPOJBHUraTeiaci B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apajnes. SABieHne 31eKTpOMarHuTHON nHAyKuuu. [IpaBuno Jlenna.
DNeKTporeHepaTop. CrocoObl  TOJIy4eHHUS ~ DJJCKTPUUYECKOH  DSHEPIHH.
DNEKTPOCTAaHIMU Ha BO30OHOBIISIEMBIX HICTOUHUKAX SHEPTHH.

Jlemoncmpayuu.

DJIeKTpU3aus Tell.
JIBa poJia 2IIEKTPUYECKUX 3apsI0B U B3aUMOJICHCTBHE 3apsDKCHHBIX TEJL.
Y CTpONCTBO U JEHUCTBUE MIEKTPOCKOIIA.
OnekTpocTaTudecKas HHIYKIUS.
3aKOH COXPAHEHUS DJIEKTPUYECKUX 3apsI0B.
[TpOBOJTHUKH U TU3IEKTPUKH.
MopnenupoBanue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlencTBUsI ANEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B JKUJKOCTH.
. 'a3oBB11 pa3psa.
. I3MepeHne Cuitbl TOKa aMIIepMETPOM.
. I3MepeHne 2IeKTPUYECKOr0 HalpsHKEHUS BOJIBTMETPOM.
. Peocrar 1 MarazuH COIpOTUBIICHUHN.
. B3auMopelicTBHE IOCTOSHHBIX MArHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3/IeJIE€HUs OJFOCOB MarHMTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHue MarHUTHBIX NOJIEH TOCTOSHHBIX MAarHUTOB.

OmnsIT Opcrena.

MarsuTHO€ 1oJje ToKa. DJIEKTPOMAarHurT.

JleiicTBrE MarHUTHOI'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW MHIYKIUU.

OneiTel @apasnes.

3aBUCHUMOCTh HANpPABJIEHUS HWHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUSI.

DneKTpOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OnpITeIl 1O HAOMIONCHHUIO DJICKTPH3AIMH T WHIYKIUEH H TpHU
COTPUKOCHOBEHHH.

HccnenoBanue MEWUCTBUS DJICKTPUYECKOTO TIONS Ha TMPOBOJHUKU U
JTUDIIEKTPUKH.

COopka 1 mpoBepka paboThI IIEKTPUUECKOMN IENMU TTOCTOSTHHOTO TOKA.
V3MepeHue u peryJInpoBaHKe CHJIBI TOKA.

W3mepeHne u peryupoBaHue HaMPsHKCHUS.

HccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 PE3nCTOp, OT
COIIPOTHBIICHUS PE3UCTOPA U HANPSDKEHUS Ha PE3UCTOPE.

OTBITHI, JEMOHCTPHPYIOIIIHE 3aBHCHMOCTb AIIEKTPUIECKOTO
COTPOTHUBIICHUSI TPOBOJHWUKA OT €ro JUIMHBI, IJIOMAAH MOIMEPEYHOTO
CCYCHHUS U MaTepuaa.

[IpoBepka mpaBuia CIOXKECHHUS HAMPSHKEHUH TPH TOCIEIOBATEIHHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[TpoBepka mpaBwiIa JUIsi CHJIBI TOKAa IMPH TapaUICIbHOM COCIHHCHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPUIECKOTO TOKA, UYIIETO YePE3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH  JJICKTPHYECKOTO TOKA, BBIACIACMON Ha
pe3ucTope.

HccrenoBanre 3aBUCUMOCTH CHJIBI TOKa, MIYIIETO Yepe3 JIaMIIOUYKy, OT
HAIPSDKCHUS HA HEW.

Onpenenenue KII/] HarpeBarerns.

HccienoBaHre MarHUTHOTO B3aMMOICHCTBHS IIOCTOSTHHBIX MarHUTOB.
W3ydeHne MarHWTHOTO TIOJIA TIOCTOSHHBIX ~ MAarHWTOB TIPU  HX
00BEIMHEHNUHU U Pa3/ICTICHUH.

HccnenoBanue IEHCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONbITEL, JIEMOHCTPUPYIOIIME 3aBHCHUMOCTb CHJIBI  B3aUMOJEHCTBHUSA
KATYIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KATYILKE.

18. MI3yueHune AeiMCTBUS MarHUTHOTO TI0JI HA ITIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE PabOThI AJIEKTPOIBUTATES.

20. U3mepenne KII/l 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBJICHUSA SJIEKTPOMArHUTHOW WHIYKLIMH:
VCCJICIOBAHNE W3MEHEHMI 3HAYEHUS M HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KVIIACC

Pa3nena 8. Mexannueckue siBJEHHUS.

Mexanuueckoe aBmxkeHue. MarepuanpHasg Touyka. Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBHWKEHUSA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBrkeHue. HepaBHoMepHoe npsAMonuHeiHoe aBumxkeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTB T€Ja TP HEPABHOMEPHOM JIBHKCHUHU.

VYckopenne. PaBHOyckOopeHHOE mNpsMOJIMHENHHOE aABMKeHue. CBoOOIHOE
nagenue. OnsITel ['anues.

PaBHoMepHOEe aBmkeHHE MO OKpyxkHOcTU. [leprog m wacrtota obpaiieHus.
JIunenHas u yrioBast CKOpOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHUE.

ITepsbiii 3ak0H HproToHa. BTopoit 3akon HeroTtoHa. Tperuii 3akon HeroToHa.
[TpyHIMI CyNIEpIIO3ULIUA CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHla TPEHUs CKOJIBKEHUs, CHJIa
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOIO
nageHus. Jlmxenue ruraer Bokpyr Comnna. IlepBas kocMuueckass CKOPOCTb.
HesecoMoCTh 1 neperpysKu.

PaBHOBecue matepuanbHOM TOUKH. AOCONIOTHO TBEpHOE Teyo. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LleHTp TskecTH.

Nmnynbe tena. IsmMeHenne umiynbca. IMImyabc cuiibl. 3aKOH COXpaHEHUs
uMITyJbca. PeakTUBHOE JBUKEHUE.

Mexannyeckass pabota M MOIIHOCTb. PaboTa cui TSKECTH, YHPYTOCTH,
Tpenus. CBa3b dHepruu u pabotsl. [loTeHnnanpHas SHEPTUs Tena, MOJHATOTO Hajl
IIOBEPXHOCTHIO 3eMin. [loTeHnManbHas s3Heprus cxxarou npyxxuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTMH. 3aKOH COXPAHEHUS MEXaHMUYECKOU
DHEPIHUU.

Jlemoncmpayuu.

1. HaOmroneHne MexaHM4eCKOro JABM)KEHHUS Tella OTHOCUTENBHO Pa3HBIX Tel

OTCYETA.
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8.
9.

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

CpaBHEHHE TyTe W TPAEKTOPUI JBUKEHHUS OJHOTO M TOr0O e Tena
OTHOCHUTENIFHO Pa3HbIX TEN OTCUETA.

N3MepeHne cKopocTy U YCKOPEHHSI IPSMOJIMHEHHOTO TBUKECHHUSL.
HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOT'O JIBUYKEHUSI.

HabiroieHue 1BUKEHUS Tella IO OKPYKHOCTH.

Habmronenne MexaHn4ecKux sIBICHUHN, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexxka» mnpu e€ paBHOMEPHOM U  YCKOPEHHOM  JIBHIKEHUU
OTHOCUTETILHO KaOMHEeTa QU3HKHU.

3aBUCHUMOCTh YCKOPEHHMsI T€la OT MacChl Tejla U JEHCTBYIOLIEH HAa HEro
CHJIBI.

Habmonenne paBeHcTBa CuIl MPU B3aUMOJICHCTBUU Tell.

W3meHeHune Beca Tena npy yCKOPEHHOM JBUKCHHH.

ITepenavya nmiysbca Ipyu B3aMMOJEHCTBUM TE.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TEN.

CoxpaHeHne UMITyJIbca TPU HEYPYTOM B3aWMOICHCTBUU.

CoxpaHeHHe UMITyJIbCca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
HalGmronenue peak THBHOTO JIBUIKEHUS.

CoxpaHeHHe MEXaHUUECKON YHEPTUU ITPU CBOOOIHOM IaJICHUH.
CoxpaHeHre MEXaHUUECKON SHEPTUU NPU ABMKEHHUHU TeNa M0 1eHCTBUEM
IPYKHHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JajdbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IAPUKA WITH TEIEHKKH.

Omnpenenenre cpeAHe CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JIBHDKEHUS
IIapUKa M0 HAKIIOHHOW TTOCKOCTH.

OmnpenerneHne yCKOPEHUs Tejla NMPH PaBHOYCKOPESHHOM JBMKCHHH I10
HAKJIOHHOH TIOCKOCTH.

HccrnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPEHHOM
JBIDKEHUN 0€3 Ha4aIbHOW CKOPOCTH.

[TpoBepka THUIOTE3Bl: €CIW IPU PABHOYCKOPCHHOM JBIKCHHH 0Oe€3
HAYaJIbHOW CKOPOCTH TYTH OTHOCSTCS KaK PsJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJTMHAKOBHI.

HccrnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXEHHS OT CHIIBI
HOPMAJIbHOTO JaBJICHUS.

Omnpenenenne kodduIeHTa TPEHNUS CKOJTBXKEHUS.

Omnpenenenue KECTKOCTU TIPYKUHBI.

Omnpenenenre pabOTHI CUJIBI TPEHHUS NPU PAaBHOMEPHOM JBIIKCHUU Tela
110 TOPU3OHTAIEHOM MOBEPXHOCTH.



10. Onpenenenre pabOTHl CUJIBI  YOPYrOCTH MpPU TOABEME Tpy3a C
UCTIOJIb30BaHUEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpPAHEHHS SHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUI: IEPHOJ,
4acToTa, aMIUINTya. MaTeMaTH4eCKuid U NPYKUHHBIM MasTHUKU. [IpeBpaienue
SHEPTUH MPHU KOJIeOATETFHOM IBUKEHUH.

3aryxaomue — koieOaHus.  BbpiHyxkaeHHble — kojebaHusa.  Pe3zoHaHc.
Mexanndeckue BosiHbl. (CBOMCTBa MexaHUMYeCKuX BOJH. [IpomoneHele n
IIOTIEpEeYHble  BOJIHBL. /[[nMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHudecKkre BOJIHBI B TBEPJOM TeJle, CEICMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. H(ppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koneOaHWi TeE IMOA AEHCTBHEM CHIIBI TSHKECTH U CHJIBI
YHOPYTOCTH.

Ha6monenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
Habiro1eHue BbIHYKIEHHBIX KOJIEOAHUI U pe30HaHCA.
PacnpocTpaHeHne npoaoabHbIX U TONEPEYHBIX BOJIH (HA MOJENHN).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.

o vk w N

Jlabopamopnsie padomul u onsimel.
1. OmpezgeneHre 4YacTOTbl M MEepuoAa KOJeOAHMI MaTeMaTu4ecKoro
MasITHHUKA.
2. Ompenenennie 4acTOTHI U IEPHOJIa KOJIeOaHM MPy>KMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHMOCTH TIEpHOJia KOJICOAHMI MOABEIICHHOTO K HUTH
rpy3a OT JIJIUHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEpUOIA KOeOaHUN NPy KUHHOTO MasgTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TepUOa KOJEOAHWI Tpy3a, MOABEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmNbITBI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuit
NPY>KUHHOTO MasATHUKA OT MacChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus cBOOOTHOTO MaIeHUS.
Paznes 10. D1eKTpOMArHuTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJIHBIL.
DNEeKTpOMarHUTHOE  MoJsie.  DJIEKTpOMarHuTHele  BOJHBL.  CBoiicTBa
AIIEKTPOMArHUTHbIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBS3H.



OnexkTpoMarHuTHas npupoga ceera. CKopocTh cBeTa. BogHOBBIE CBOICTBa
CBETa.

Hemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3yueHue CBOWCTB SJEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIHHOTO

tenedoHa.

Pa3znen 11. CBeToBbI€E ABJICHHUS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  [IpsamonuHeitHoe
pactipoctpaHenue cBera. 3atMenusi Connina u Jlynsl. Otpaxenue cera. [Lnockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHUs1 cBera. [lonHoe BHyTpeHHee
OTpaKeHUE cBeTa. lcrnonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom myweir B JnmH3e. Onruueckas cucrema (oroamnmapara,
MHKpPOCKONIa M Tejeckoma. [7a3 kak onrtuyeckas cucremMa. biIM30pykocTh H
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HbtoTona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. /{ncniepcus cBeTa.

Hemoncmpayuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHU B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTruyecKkuii CBETOBO/I.

Xon nyuyer B coOuparole JIMH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tomyuenue n300pakxeHnii ¢ TOMOIIBIO JIUH3.

[Tpunuun geiictBus QoroanmapaTa, MUKPOCKOIA U TEJIECKOIIA.

10. Moaens rnasa.

11. Paznoxenue 6e5oro cBera B CIEKTP.

12. [lony4yenue 6e5oro cBera Npu CI0KEHUHU CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimul.

1. HccnenoBanue 3aBUCUMOCTH yIyia OTPaK€HUS CBETOBOIO Jiydya OT yria
NaJICHUS.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IIIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCHMOCTH YIUIA MPEJIOMIIEHUSI CBETOBOTO JIy4ya OT yrJjia
MaJICHUS] Ha TPAHULIE «BO3AYyX—CTEKIION.
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4. IlomydeHue n300paxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.

5. Ompenenennie (pOKyCHOTO PacCTOSIHUS U ONTUYECKOW CUJIBI COOMparomien
JIUH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CHEKTP.

7. OnbITBl IO BOCHPUSATHIO IIBETA MPEAMETOB IMpPH WX HAOJIOJACHHUM 4Yepes
[[BETOBBIE (DPUIIHTPHI.

Pa3znen 12. KBaHnTOBBICE sIBJICHMS.

Omneitel Pe3epdopna u mianerapHass mojenb atoma. Monens atroma bopa.
HcnyckaHue v NorioueHre cBera aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PanunoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usnydenus. CTpoeHre aTOMHOTO
anpa. Hyxkinonnas wMogens aromHoro sapa. HMszoromsl. PaanoaxtuBHBIE
npespaiuenus. [lepuoa nmoiaypacnazga aTOMHBIX sIIED.

SnepHple peakuuu. 3aKOHbI COXPAHEHHUs 3apsAA0BOTO M MAacCOBOTO YHCEIL.
DOHeprusi CBA3M aTOMHBIX sjaep. CBA3bp Macchl U SHepruu. Peakuuu cUHTE3a U
nenenusd siaep. Ucrounuku sneprunt ConHIA U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX H3JIIYYEHHW HA JKUBbIC
OpTaHU3MBL.

Jlemoncmpayuu.

1. CHeKTpsl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHoexkTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BomOpoJa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus nsnydeHus: IpUpOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CIIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3TYyUYEHUSI.

2. HMccnenoBaHue TpPEKOB: MU3MEPEHHE DHEPIMU YaCTULBI 10 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. H3mepenue paanoakTuBHOTO (OHA.

IToBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO--00001AOLTNIT MOy b TIPEIHA3HAYEH AJISi CUCTEMATHU3aINN
U 0000mIeHHs  TPEIMETHOIO  COAEpKaHWs M OMbITa  JAESATEIbHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (U3MKH, a TAKXKe JJIA MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 10 (u3nuke s 00ydJarommxcs,
BBIOpABIIMX TOT YUEOHBII MpEaMET.

[Ipy “3ydyeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OecrneunBaeTcsl JOCTUXKEHUE MPEIMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAY4YHass TPAaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEAOBAHUS



SABIIGHUN TPUPOABI U TEXHUKHU, OBJAJIEHUE YMEHHUSIMH OOBACHATH (PU3UUECKHE
SBJICHUS, MPUMEHS NOJIyYCHHbIE 3HAaHMS, pellaTh 3aJadyd, B TOM YHUCIE
KauECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMOMATBHO JEATEIIBHOCTHBIM XapakTep NAHHOTO pas3zesa peaau3yercs
328 C4y€T TOro, 4tro OOYy4YaroUIMecs BBIMOJHSAIOT 3a/laHusl, B KOTOPBIX WM
npeaaraeTcs:

HAa OCHOBE IIOJIYUCHHBIX 3HAHMW pacro3HaBaTh M HAYYHO OOBICHATH
dbu3nyeckue BJIEHUS B OKPY>KaIOIIEH MPUPO/Ie U TTOBCETHEBHOM KU3HMU;

UCIOJIb30BaTh HAYYHbIE METOJIbl MCCIIEJOBaHUSI (PU3HUECKUX SIBICHUH, B TOM
YUCJIE AJI POBEPKU TUIIOTE3 U MOIYUYEHHS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATH HAy4YHBIE OCHOBBI HamOoJee Ba)XHBIX JOCTH)KCHHUH COBPEMEHHBIX
TE€XHOJIOTHIA, HAIPUMEP, NPAKTUYECKOIO HCIOIb30BAHMS PA3IMYHBIX HICTOYHUKOB
HDHEPIUM Ha OCHOBE 3aKOHA IMPEBPAILCHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKyd Ha ypOBHE OCHOBHOTO OOLIEro 0O0pa3oBaHMs HANPaBICHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U PEIMETHBIX 00pa30BaTeIbHbIX
pE3yJIbTaTOB.

B pesynbrare nzyuenus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyuatouierocs OyayT copMUpOBaHBI CIEIYIOUIUME JTUYHOCTHBIE PE3YJIbTATHI B
4acTH:

1) naTpHOTHYECKOro BOCIIMTAHUS:

— MPOSIBJIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOMN
(bu3nYeCcKol HaAyKH;

— [IEHHOCTHOE OTHOLICHHE K TOCTHXKEHUSM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpa;KIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYXIE€HUU OOLIECTBEHHO 3HAUMMBbIX
M OTUYECKUX TMpoOJieM, CBS3aHHBIX C MPAKTUYECKUM MIPUMEHEHUEM
JTOCTUKEHUM (PU3UKH;

— OCO3HaHUE BAXXHOCTH MOPAIBHO--3TUYECKUX MPUHIUIIOB B JESATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITUE ICTETHUYECKUX KadyeCTB (PU3MUECKOW HayKd: €€ rapMOHUYHOTO
OCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HaHUE UEHHOCTH (U3MYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHMH, BAXKHEHMIIEH COCTABIIAIOLIEH
KYJIbTYDBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

S) ¢opmupoBaHMs  KYJbTYPHI  3A0POBbS MU  3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HAHME IIEHHOCTH Oe30macHoro oOpas3a JKH3HHM B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJI O€30MacHOr0 TMOBEACHUSA Ha
TpaHCIOpPTE, HA J0pOrax, ¢ 3JIEKTPUYECKUM M TEIUIOBHIM O0OpYJOBAaHHEM B
JOMAlIHUX YCIIOBHSIX;

— chopmMupoBaHHOCTh HaBBIKA pPEQIIEKCUU, TNpPHU3HAHWE CBOEro IpaBa Ha
OLIMOKY M TaKOI'0 X€E MpaBa y APYroro 4ejJoBeKa;

6) Tpy10BOIr0 BOCIMTAHUS

— AKTHBHOE Yy4YacTHE€ B PEIICHHM MPAKTHYECKUX 3a1ad (B paMKax CEMBbH,
oOpa3oBaTenbHON  OpraHW3allid, TOpoJa, Kpas) TEXHOJOTHYECKOW U



COLIMAJIbHONW HANpPaBIEHHOCTH, TPEOYIOIMX B TOM YHCIE M (PUIUUECKHX
3HAHUM;

e — MHTEpEC K IPAKTUUYECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0J0rH4€eCKOro0 BOCIIUTAHUSA:

e — OpHUEHTAlUs Ha NpUMEHEHHE (PU3MUYECKUX 3HAHMM AJI1 peuleHus 3a1ad B
o0JacTh OKpY’Kalollel cpenbl, MJIAHUPOBAHUS TIOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOILIEH CPEbI;

e — OCO3HaHHE TI00aTbHOTO XapaKTepa SKOJOTHYECKHX MpoOsieM M myTel ux
peLIeHMS;

e 8) azmanTanum K M3MEHAIOIMMCH YCJIOBMAM COLUMAJIbHON U NPHPOIHOH
cpeabl:

e — MOTPEeOHOCTh BO B3aWMOJEWCTBUM TMPH BBINOJIHEHUU HCCIECJOBAHUNA U
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
IPYTHX;

e — TIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 NPaKTUYECKYIO
NEeSATENbHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie (OPMYJINPOBAThH
UJ1eU, IOHATHS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHHE AePUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00acTu
buzukwy;

e — IUIAHUPOBAHHUE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (UINYECKUX
3HaHUM;

e — CTPEMJICHHE aHAJIU3UPOBAThH U BBISIBISTH B3aUMOCBSI3U IIPUPO/Ibl, OOLIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAaHUEM (PU3NYECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBUM C Y4YETOM BIMSHMS Ha OKDPYXAIOLIYIO Cpeny,
BO3MOJKHBIX INI00AIbHBIX OCIEACTBUM.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbraTe ocBOEHUMS TporpamMmbl 1Mo (pU3MKE HA YPOBHE OCHOBHOTO
ob1iero oopa3zoBanus y oOydaromierocs: 0yayT copmMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE TO3HABATEILHBIC YHUBEPCATbHBIC YUCOHbBIE TCHCTBUSA,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JICHCTBUSA,  PETYJIATUBHBIC
YHUBEPCAIbHBIC YIeOHbIE TCUCTBUSI.

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBUA:



BBISIBISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALNN, OCHOBAHUS IS
000011IeHUs ¥ CPaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B paCCMATPUBAEMBIX (aKTax,
JAHHBIX U HAOJIIOIEHUSAX, OTHOCAUINXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITh NPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PU3NYECKUX
SIBJICHUI U NPOLIECCOB, JI€]aTh BBIBOJBI C UCIIOIb30BAHUEM JEAYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBS3SIX
(u3nYECKUX BENYMH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pemieHus: ydyeOHOU Qu3ndyeckon
3aauM (CpaBHEHUE HECKOJIbKMX BapHUaHTOB pELIECHUs, BHIOOp Haumbosee
HOJXOJAIIETO ¢ YUETOM CaMOCTOSTEIbHO BbIIETICHHBIX KPUTEPHEB).

Ba3oBbIe uccieaoBaTe/IbCKHeE JeCTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATENbCKIII HHCTPYMEHT TO3HAHMS,;
IPOBOAUTD IO CAMOCTOSITEIbHO COCTABIIEHHOMY IIJIaHY OIBIT, HECIOKHBIN
¢u3nyecKuit IKCHEPUMEHT, HEOOJBIIOE HCCIENOBaHHE (HU3UUECKOTO
SIBIICHUS;

OIICHWBATh Ha NPHUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaImio,
MOJyYEHHYIO B X0/I€ UCCIIEIOBAHUS HIIM SKCIIEPUMEHTA;

CaMOCTOSITETbHO (hOPMYJTHPOBATH 0OOOIIEHHS U BBIBOBI IO PE3YIhTaTaM
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

NPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATh MPEINION0KEHUSI 00 X pa3BUTHH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Padora ¢ nndopmanmeii:

NPUMEHSATH Pa3IMYHbIe METOAbI, MHCTPYMEHTHI M 3aIIPOCHI MPHU TIOUCKE U
orOope WHGOpPMAIMM WM JAaHHBIX C Y4€TOM NPEIJIOKEHHOW ydeOHOM
dbu3ndecKoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATh MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MPEACTABICHHUS;

CaMOCTOSITEILHO ~ BBHIOMpATh ONTHUMAIbHYIO (GopMy TpeaCTaBICHUS
uHpOpMAIMU W WIUIIOCTPUPOBATh pellaeMble 3aJadyd  HECIOXHBIMU
cXeMaMu, TuarpaMmMaMu, HHOW rpaduKoi U UX KOMOMHAIIMSIMHU.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe 1elCTBHA:

B X0Ji¢ OOCYXICHHs ydeOHOro maTepuaia, pe3ysbTaToB JadOopaTOPHBIX
padoT U MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHBIC HA PELICHHC 3aJaud U TOJACpKaHHE
0J1aroxeaTeaILHOCTH OOIICHUS,



COTOCTABNISATh CBOU CYXIEHHUS C CYXICHHSIMH JPYTHX YYaCTHHUKOB
Juanora, oOOHapyXKMBaTh Pa3IU4Ue U CXOACTBO MO3UIIHIA;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTABIATh PE3YIbTATHI BBIIIOJHEHHOIO (PU3NUECKOIO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0BAHMS, IPOEKTA);

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
UHAMBUAYAIbHON pabOThl MPU pPEIIEHUH KOHKPETHOW (PU3NYECKOU
poOJIeMBbI;

IPUHUMATh LI€JIM COBMECTHOW J1€ATEIbHOCTH, OPraHU30BbIBATH JIE€HCTBUSA
no €€ JMOCTH)KEHUIO: paclpefesiTb poiH, OoOCYKIaTh IpPOLECCHl HU
pe3yabTaThl COBMECTHON pabOTHI, 0000111aTh MHEHUSI HECKOJIBKHX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOTHI, TOCTUrasi KAYECTBEHHOTO pe3yibTara o
CBOEMY HAIpaBJICHUIO M KOOPIMHUPYS CBOM JCHCTBUS C APYTUMHU
YJIeHaMU KOMaH/1bl;

OLICHMBATh KAa4€CTBO CBOETrO BKJa/Ja B OOMIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PerynsiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBIISATH MTPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYaIHsX, TPEOYIOLIIX
11 peuieHns GU3NYeCKUX 3HAHMIA;

OpUEHTHPOBATbCS B  Pa3IMUHBIX MOJAXOAAX MPUHATUS  pEHICHUN
(MHIUBUYaJbHOE, MPUHSATHE PEIICHUS B TPyNIe, NPUHATHE PEHICHUN
TPYIIION);

CaMOCTOSTEJILHO COCTABIISATH AITOPUTM pelieHus: GU3nYecKon 3aJaun Win
IUTaHa HMCCIEOBAHUA C YYETOM HMMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MPEAJIaraéMble BApUaHThI PEIICHUN;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOIUOHAJIbHbIN HHTE/JIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IUIaH €€ U3MECHECHUS;
OOBSACHATH TPUYMHBI  JTOCTIDKEHUS  (HENOCTHIKEHHUs) Pe3yJbTaTOB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE€ B XOJ BBIIIOJIHEHUS
(U3MYECKOr0  HUCCIEOBAaHMS WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCA CHUTYyallMi, YCTAaHOBJIEHHBIX OILIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY IPYIroro;



npu3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEHICHUH (PU3UUECKUX 3a/1a4 UIH
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYTroOTO.

IMPEJMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 KJacce peAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3MYECKHME W  XMUMHYECKUE  SIBJICHUS,
HAOJIOICHUE, SKCIEPUMEHT, MOJEINb, TUIIOTE3a, CAUHUIBI (HU3UIECKUX
BEJIMUMH, aTOM, MOJIEKYJia, arperatHble COCTOSIHUS BelllecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBI)KEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEUHOE), TPACKTOPHUs, PaBHOACUCTBYIOIIAS
chia, nedopmarnus (ympyras, MJIacTU4YecKas), HEBECOMOCTb,
COOOIAOIINECS COCYIbI;

paznuyath sBiaeHUS (AudQy3us, TEIIOBOE IBIKCHHUE YACTHUI[ BEIECTBA,
paBHOMEpPHOE  JBUXKEHUE, HEPAaBHOMEPHOE  JBWIKEHUE, HHEpLUs,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPIABIX TEI C 3aKPEIUIEHHOW OCHIO
BpallleHUsI, Tepeaada MAaBiCHUS TBEPABIMH TEJNaMH, XUIKOCTAMU U
razamm, arMochepHOoe [aBlICHHE, IUUIaBaHWE TeJ, MpPEeBpaIICHUs
MEXaHUYECKON SHEPruu) Mo OIMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3UYECKUX  SBJICHUNA B
OKpYXKaloleM MHpe, B TOM 4YHCIe (PU3NYeCKHue SBICHHUS B TPHUPOJE:
NpUMEPBI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTAMHM B >KMBOM U HEXKUBOU
npupoje, ACUCTBUE CHUJIBI TPEHUS B MPUPOJE U TEXHUKE, BIUSHUE
aTMOC(EpHOro J1aBJICHUs] Ha KMBOM OpraHU3M, IUIABaHWE PbIO, pblYaru B
TEeJe YeJIOBEKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33/1auy B y4eOHYIO,
BEIICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PM3UUECKUX SBICHHM;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN M (U3UYECKUE SBICHUS, UCIIOIB3YS
dbu3znyeckue BeNWYMHBI (Macca, 00BEM, IUIOTHOCTH BEILECTBA, BpEMs,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSHKECTH, BEC
Tena, CWIa TPEHUs, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAIKMBAOIIAS CHJIa, MEXaHWYECKas paboTa, MOITHOCTh, TUICYO CHIIBI,
MOMEHT CWJIbl, KO3((UIMEHT TMOJE3HOr0 JEHUCTBUSI MEXAHHU3MOB,
KMHETHYECKass M TMOTEHIMAIbHAs SHEPTus), MpU OMHCAHUM MPABUIBHO
TPakToBaTh  (U3MYECKUI  CMBICH  HUCIOJIb3YEMbIX  BEJIMYMH, HX
0003HaYeHHUsST U €IUHUIBl (U3UYECKUX BEIUYMH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUECKYI0 BETUYUHY C APYTHMMH BEIUYMHAMH,
CTPOUTH rpa@UKU U3YUEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEJIMYHUH;



XapaKTepU30BaTh CBOMCTBA TeN, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ys MpaBUIia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOM), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pbiyara (6110ka),
«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4YECKOU
DHEPrUM, NpPU O3TOM [JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMKCBIBATh €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBACHATH (pU3MUECKHE SBICHHUS, MPOIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallul NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CIIEACTBEHHBIE CBSA3HM, CTPOUTH OOBSICHEHHE U3 1-2
JOTMYECKHX IIaroB ¢ ONOpPOM Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3HUYECKUX
ABJICHUHN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarb pacu€THble 3anadyd B 1—2 JEHCTBUA, HCHOJB3YS 3aKOHBI M
(opMyiibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCIIOBHS 33/1a4 3aIIUCBIBATh KPATKOE yCIOBUE, MOJACTABIATh (PU3NUECKHUE
BEJIMYMHBI B (OPMYNBI U MPOBOAUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JAaHHBIE, HEOOXOAUMBIE JJI1 PEUICHUs 3a/1ad, OLIECHUBATh PEATMCTHYHOCTh
MOJIYYeHHOU (PU3NUECKON BETUINHBL

pacrno3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IpPU HOMOUIU
(u3NYECKUX METO0B, B OIIMCAHUM MCCIIE0BAaHUS BBIIEIATh IPOBEPSIEMOE
OpEeAnojoxeHne  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
MOJyYEHHBI pe3ynbTaT, HAXOAUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

IPOBOAMUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
duznyeckux CBOMCTB Te: (opMynupoBaTh IpOBEpsEMbIE
IPEINOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEANIOKEHHOT0 000py/10BaHMs,
3aIlMChIBaTh XOJ1 OMbITa U (POPMYIHUPOBATH BHIBOJIBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMsI PACCTOSHUSA, BPEMEHM, MAacChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX U
u(pOBBIX MPUOOPOB, 3aMUCHIBATh IOKa3aHHUS MPHOOPOB C Yy4ETOM
3aJJaHHOW aOCOJIIOTHOW MOTPEIIHOCTH U3MEPEHUH;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYHMHBI OT
JIPYrofl C HCIOJIB30BAHMEM IMPSAMBIX HM3MEPEHUH (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JABWXKYILEroCsl Tela OT BPEMEHU JBH)KCHMS TeJa, CHUJIbI
TPEHUSI CKOJIBLKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIbI TPEHUA OT IJIOIIAAN CONPUKOCHOBEHUS TEN, CHIIbI
YIOPYroCTH OT YAJMHEHUS NPYKUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00BbEMa
NOTPYKEHHON 4acTH TeJla ¥ OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTHU TeJa, OT MIyOUHBI, HA KOTOPYIO MOTPY’KEHO TEJO0, YCIOBUU
IUTAaBaHMS TEJl, YCIOBHMM paBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM ~ Y4€OHOTO HCCIEAOBaHUA, coOUpaThb YCTaHOBKY W
BBITMIOJHATh M3MEPEHUs, CJlenys MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOTYYEHHOM 3aBHUCHUMOCTH (DM3MUECKUX BEJIMYMH B BUJC
NPEUIOKEHHBIX TaOMuI] U TpaduKOB, JEJaTh BBIBOJABI M0 pe3yJbTaTaM
UCCIIEIOBaHMS,;

IPOBOANTH KOCBEHHBbIE H3MEpeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTU W TBEPIOTO Tena, Cuja TPEHHUS CKOJIBXKECHHUS,
JaBJIeHUE  BO3JyXa, BBITAIKUBAIONIAS  CHJA, JEHCTByIOLIas  Ha
HOTPYKEHHOE B JKUIKOCTh TeNO, KOd(PQHUIMEHT MOJe3HOro MeiCTBUA
IOPOCTBIX MEXaHU3MOB), CIeAysl TMPEeAJOKEHHON MHCTPYKIUH: MpU
BBIMIOJTHEHUH HW3MEPEHUIl CcOOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY H
BBIYUCIISATH 3HAYEHUE NCKOMOW BEIIMYHHEI;

coOuII01aTh MpaBUIIa TEXHUKK 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIMIBI IEHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOINAIOIIMECs COCyAbl, OapoMmerp,
pbIYar, MOIBMKHBIN M HETIOJBY)KHBINA OJIOK, HAKJIOHHAS TIOCKOCTH;
XapakTepu30BaThb NPUHIUMBI JEHCTBUS HM3Yy4YEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OINOpOW Ha HUX ONUCaHui (B TOM YHUCIE:
NOJMUINITHUKY, YCTPOMCTBO BOJOIMPOBOJA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 cBOIicTBax (PM3MYECKUX SIBICHUN M HEOOXOaUMble (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTH  NpHUMEpHl  (HAXOAUTh  HWHPOpPMAIMIO O  MpUMeEpax)
NPAKTHUYECKOr0 HCIOJIb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU Ui obecrieueHus: 6€30MacHOCTH MPU OOpallleHuu ¢ Mpudopamu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUSA
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIOIIeH Cpe/ie;

OCYHIECTBIISAITh OTOOp HMCTOYHHMKOB wuH(opmanuu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM [TOMCKOBBIM 3aIIPOCOM, HA OCHOBE MUMEIOIIUXCS
3HAHUM W TYTEM CPAaBHEHUS PA3IMYHBIX WCTOYHUKOB BBIICISTH
UHpOpPMALIHIO, KOTOpasl SBJISIETCS MPOTHBOPEUMBOM WM MOXKET OBITh
HEI0OCTOBEPHOM;

MCIOJIb30BATh MPH BHITIOJHEHUHN YUY€OHBIX 3a/laHUi HAYYHO--TIOMYJISPHYIO
auTepaTypy  (pu3mdeckoro - coiepXaHus, CIpPaBOYHbIE MaTepHAabI,
pecypcebl cetu MHTEpHET, BiajeTh npuéMaMu KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpa3oBaHusl HHPOPMALIUU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpaTKHE MHCbMEHHBIC U YCTHbIE COOOILICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUIECKOTO COACpPKAHUS, B TOM



quclie MyOJWYHO JeNaTh KpPaTKHe COOOIIEHHUs O pe3yibTaTax MPOEKTOB
WM Y4eOHBIX HCCIEJIOBaHWH, MpPH H3TOM TPaMOTHO HCIOJIb30BAThH
U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COINpPOBOXAAThH
BBICTYIICHUE IIPE3CHTALUCH;

IPU BBINOJHEHUM YYEOHBIX IPOEKTOB M HCCIEIOBAaHUM paclpenessaTh
00s3aHHOCTH B TPYIlE B COOTBETCTBUU C TMOCTaBJICHHBIMHU 3a/Jayami,
CIEAUTh 34 BBINOJHEHWEM IUIAHA JCUCTBHMM, aJEKBAaTHO OLICHMBATh
COOCTBEHHBIM  BKJIaJ B  JEATENBHOCTb  IPYyNINbl,  BBICTPAauWBATH
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIINX.

K koHIy o0yueHus B 8 kiacce rnpeMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTh Y 00YYaIOIIUXCST YMEHUM:

MCIIOJIB30BaTh MOHATUA: Macca U pa3MePbl MOJIEKYJI, TEIUIOBOE ABUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSTHUSI BEILIECTBA, KPUCTALIUUYECKUE U
aMmopdHbIe Tea, HACHIIEHHBIH W HEHACBIIMICHHBIM Tap, BIAXHOCTh
BO3yXa, TEMIIEpaTypa, BHYTPEHHSS DSHEPTHs, TEIUIOBOW JBUTaTENb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, SJEKTPUUECKOE TOJIE, TPOBOJHUKHU
Y IUDJICKTPUKU, TIOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TOJIE;
paznuyath SBJICHUSA (TEIJIOBOE paclUIMpEHUE W C)KaTue, Teruiolepesaya,
TEIJIOBOE PaBHOBECHUE, CMAUMBAaHUE, KANWUIAPHBIE SIBIICHUS, WCHApEHUE,
KOHJICHCAllusl, TUIaBJI€HUE, KpUCTauIM3anusi (OTBEpJ/IeBaHUE), KUIICHHE,
Temionepeaaya (TemIonpoOBOAHOCT, KOHBEKIIMS, U3JIYy4YEHUE),
AIIEKTPU3AIUA TEJl, B3aUMOJICHCTBUE 3aPSIIOB, NCHCTBUS AJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsl Ha TIPOBOJHHUK C TOKOM, dJIEKTPOMArHUTHAS MHIYKITHS)
[0 ONHUCAHUID UX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIONINX JJaHHOE (PU3HUECKOE SIBIICHHE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MYECKUX  SIBJICHHM B
OKpYy’)XalollleM MHUpE, B TOM 4Yuclie (PU3nUecKue SIBJICHUS B TPUPOJIE:
IIOBEPXHOCTHOE HATSHKECHUE W KANWJUISIPHBIE SIBICHUA B IPUPOJE,
KpUCTAJUIBI B mpupope, uznydeHue CoJiHIIa, 3aMEp3aHUE BOJIOEMOB,
MOpCKHUE Opu3bI, 00pa30BaHUE POCHI, TYMaHa, MHES, CHETa, SJICKTPUICCKUE
ABJICHUSI B aTMocdepe, JIEKTPUUECTBO KHUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emuH, Jpedd MoarOCOB, pOJb MAarHUTHOTO TOJIS JJIsS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBONCTBA (MpHW3HAKH) (PU3NUECKHUX
SIBJICHUU;

ONHUCHIBATh M3YYCHHBIC CBOMCTBA Tel M (U3UYECKUE SBICHUS, UCIIOIb3YS
¢dbu3nYecKre BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPIHs, KOJIUYECTBO
TEIUIOTHI, YJIEJIbHAA TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAsA TEIUIOTa



IUTaBIICHUS, yJeNbHas TEIJIoTa MapooOpa3oBaHusl, yJeNbHAs TEIJIoTa
CrOpaHMs TOIUIMBA, KO3(PPHUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOU
MalIuHbl, OTHOCUTENIbHAS BJIAXXHOCTh BO31yXa, AJIEKTPUYECKUU 3aps,
CWJIa TOKa, DJIEKTPUYECKOE HAIpPSIKEHHE, COIPOTUBIEHUE IPOBOJHMKA,
yIEIbHOE  CONPOTHBIIEHHWE  BewlecTBa, paboTta M MOIIHOCTb
IIEKTPUYECKOr0  TOKA), NpPH ONHMCAHUM NPaBUIBHO  TPAKTOBATh
($u3NYECKU CMBICI KCIIOJIb3YEMBIX BEJIWYHH, 0003HAUEHUS U €IUHUIIBI
(¢u3nyecKuX BEIWYUH, HAXOAUTh (HOPMYIbI, CBS3BIBAIOLIME JaHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TIpaduku
U3YyYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOXKEHHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU
CTPOEHMS BEIIECTBA, NPUHLMII CYNEpPHO3ULUN MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma i yyacTKa LN, 3aKOH
Jixoyns—JleHna, 3akOH COXpaHEHUsT >SHEpPruM, IpUd 3TOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alUCHIBATh €0 MAaTEMaTHYEeCKOe
BBIPAKEHHUE;

OOBACHATh (PU3HYECKUE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyalMil IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTUYECKUX
IaroB ¢ OMOpod Ha |—2 W3yYeHHBIX CBOWCTBA (DHU3MUECKUX SIBICHUM,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemate pacu€THble 3ajauyd B 2—3 JEHCTBUS, HCHOJb3ys 3aKOHbI U
(GopMyiibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIMUYMHBL: Ha OCHOBE aHAIM3a
YCIIOBHSI 3a/layd 3allMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX JJIS PpeleHus 3a7aud, BbIOMpaThb 3aKOHbI U (HOPMYIIBI,
HeoOXoquMmble i €€ pelleHHs, NPOBOAUTH pPAacu€Tbl U CpPaBHUBATH
HOJIyYEHHOE 3HauUEHUE (PU3NYECKON BETMUUHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJEMbl, KOTOpPbIE MOXKHO PEUIUTh MpPU MOMOUIH
($u3NYECKUX METO/OB, MCIOJb3Ysl ONMUCAHHE HCCIEIOBAaHUS, BBIICIATH
IPOBEPAEMOE NPEANOJIOKEHNE, OLEHUBAaTh MPABWIBHOCTH MOPSJIKa
IIPOBEJCHUS MCCIIEA0BAHNUS, AEJIaTh BBIBOBL;

IPOBOANUTH OMNBITHl 1O HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
buznyeCKUX CBOWCTB TN (KAMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/JyXa OT €ro 00bEMa, TeMIIepaTyphl, CKOPOCTH MPOLECCa OCThIBAHUS U
HarpeBaHusi IpU M3IY4YEHMHM OT I[BE€Ta H3Iy4arouled (MOraomarouei)
IIOBEPXHOCTH, CKOPOCTh UCHAPEHUsl BOJBI OT TEMIIEPATypbl KUJIKOCTH U
wiomann €€ IOBEpXHOCTH, DJEKTpHU3alUs Tel U B3aUMOJACHCTBUE
IIEKTPUYECKUX  3aps/ioB, B3aUMOJEHCTBUE TMOCTOSHHBIX MarHUTOB,



BU3YyaJM3allMsl MarHUTHBIX TOJIEW IIOCTOSIHHBIX MAarHUTOB, JIE€UCTBUS
MarHUTHOrO MOJs Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMATHWUTA,
CBOICTBA 3JIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMYyIUpOBATH
pOBepseMbIe MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUs1, OMKUCHIBATH XO/1 ONBITA U (POPMYIUPOBATH BHIBOIBI;
BBIIOJIHATh ~ MPAMbBIE  W3MEPEHHS  TEMIEPATypbl,  OTHOCHTEIbHOMN
BJQXXHOCTH BO3/yXa, CHJIbl TOKA, HANPSOHKEHUS C HCHOJb30BAHHEM
aHaAJIOrOBBIX NPUOOPOB U JATYMKOB (DU3MUECKUX BEIMYMUH, CPaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YYETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
POBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJAHOU (PU3MUECKON BEJIMYUHBI OT
IpPYroi C  UCHOJIb30BAaHUEM TMpPSMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBIIEHUSI MPOBOJHHUKA OT €ro JUIMHBL, IUIOMAAXd IONEPEYHOTO
CEYEHUS U YAEIbHOTO CONMPOTUBIICHHS BEIIECTBA MPOBOJIHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANpsIKEHUS Ha IPOBOJHUKE,
UCCJIEIOBAHUE TOCJIEJOBATENIBHOIO M  MapajuIeJIbHOTO  COEAMHEHUH
IPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBaHHE, COOMPATh YCTAHOBKY U
BBITMIOJHATh M3MEPEHUs, CJlenys MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHUJIE TaOMUIl M TIpauKoB,
JI€JaTh BBIBOJIBI IO PE3YyJIbTATaM UCCIEAOBAHUS;

IPOBOANTH KOCBEHHBIE HU3MEpPEHHUS (PU3NYECKUX BeIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTUBIEHUE MPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IJIAHUPOBATh U3MEPEHHUs, COOUpaTh
DKCHEPUMEHTAJIbHYI0 YCTAHOBKY, CIEAYS MPEMJIOKEHHON MHCTPYKUHH, U
BBIYUCIISATh 3HAYEHUE BEJINYNHBIL;

coOroAaTh npaBuiia TEXHUKUA 0€30MacHOCTH IIpU padboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

XapaKTEepU30BaTh MPUHIUIB  JEHCTBUS M3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX oOmnucaHus (B TOM YHUCIE:
CHUCTeMa OTOIUICHHS JOMOB, TMTPOMETp, MapoBas TypOuHA, aMIEpMETD,
BOJIbTMETP, CUETYMK HIIEKTPUUYECKOW HHEPruH, 3JIEKTPOOCBETHTEIIbHbBIE
npuOOpkl, HarpeBaTEIbHBIC AIEKTPONPUOOPHI (IPUMEPHI), IEKTPHUUECKUE
PEIOXPAHUTENH, DIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWCTBAaX (PUBMUECKUX SIBICHUM U HEOOXOIUMBbIE
duznyeckre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHHUUYECKHE YCTPOWCTBA M H3MEPHUTEIBHBIE
npuboOpsl MO CXEeMaM M CXEMaTUYHBIM PUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, THIPOMETP, IBUTATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTaBIATH CXEMbl 3JEKTPUUYECKUX



Heneil ¢ mocnea0BaTeNbHbBIM U MapalJIeIbHBIM COETUHEHHEM 3JIEMEHTOB,
pasznuyasi ycaoBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX ETeil;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpUMEpax)
NPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHWW B IOBCEIHEBHOU
JKU3HU Il oOecrieueHusi 6€30IacHOCTU MpU OOpallieHuyd ¢ IprudopaMu H
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHHSI B OKPY>KaIOIIEH cpee;

OCYIIECTBIIATh TOWCK WHPOpManuu (U3HUECKOTO CONEpKaHUS B
WuTepHeTe, Ha OCHOBE WMEIONIUXCS 3HAHUH ©W TYyTEM CpaBHEHUSA
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIICIATH  WH(GOpPMAIMIO, KOTOpas
ABIIIETCS IPOTUBOPEUMBON MIITH MOXKET OBITh HEJOCTOBEPHOI;
UCIOJIb30BaTh MPH BHITIOJHEHUHN YUY€OHBIX 3a/laHUi HAYYHO--TIOMYJISIPHYIO
auTepatypy  (pU3MYEecKoro - coaepKaHWs, CIPaBOYHBIE MaTepHAIIbI,
pecypcsl cetu MHTEpHET, BIageTh MpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeodpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3laBaTh COOCTBEHHBIE NMUCHMEHHBIE M KpaTKUE YCTHBIE COOOIIEHHUS,
0000mmast wHpOpPMAIMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
CONIEp)KaHWs, B TOM YHCIE MYyOJWYHO TIPEIACTABIATh PE3yIbTaThl
MIPOEKTHON WJIM HCCIIEeIOBATEIbCKON JEATeIbHOCTH, MPU 3TOM T'PAMOTHO
UCIIONb30BAaTh M3YYCHHBIM TOHATUWHBIA ammapar Kypca (U3HKH,
COTIPOBOXKAATh BBICTYIIJICHHE MPE3ECHTAIINEH;

IpU BBITIOJIHEHUN YYEOHBIX MPOEKTOB W HCCIECIOBAHUN (PU3NIECKUX
MIPOIIECCOB paclpeieNiATh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 33JJa4aMHM, CJICTUTH 32 BBIMIOJTHEHUEM IUTaHA JCHCTBUHA U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBAaThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BEICTPANBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
IIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K koHIy 00yueHus B 9 KJacce npeaMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIINXCSl YMEHUM:

UCIIOJB30BaTh MOHSTHUS: CUCTeMa OTcu€Ta, MaTepualibHasi TOYKa,
TPACKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, mjacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U TEPErpy3KH, LEHTP TSKECTH, aO0CONIOTHO TBEPIOE TEIO,
IIEHTP TSDKECTH TBEPIOTO Tela, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUsT U
BOJHBI, 3BYK, WH(Pa3BYK H YJIbTPa3BYK, JJICKTPOMATHUTHBIE BOJHBI,
HIKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAAJIbHO30PKOCTD,
CHEKTpbI UCITYCKaHUsI U MOTJIOLIEHus, anbda-, 0eTa- 1 raMMa-u3IydeHus,
U30TOIIbI, SI/IEPHAS DHEPIETHKA;



pa3nuuaTth SIBICHUA (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOIMHEWHOE
JIBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BH)KEHUE, CBOOOJIHOE
naJicHue TeJ, PABHOMEPHOE JIBHKEHHE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE IBW)XCHHE, KOJeOaTelabHOe NBIDIKEHHE (3aTyXalolue M
BBIHYX/ICHHBIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBHKCHHE, OTPAKCHHE
3ByKa, TMPSMOJIMHEHHOE PacHpOCTpaHEHUE, OTPAKEHHE U TPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, PA3I0KEHHE OEJI0ro CBEeTa B
CHEKTp ¥ CJOXXEHHE CHEKTPAIbHBIX IIBETOB, JUCIEPCUS CBETA,
€CTECTBCHHAsl PaJIMOAKTUBHOCTh, BOZHWKHOBEHHWE JIMHEHYATOTO CIIEKTpa
U3ITy4eHUS) TI0 ONTMCAHHIO MX XapaKTePHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (U3MUECKHX  SBICHUH B
OKpy)XaromeM Mupe (B TOM 4YHcie (U3MUYECKHUe SBICHHUS B MPHUPOJC:
NIPUIUBBI U OTIUBHI, IBIKEeHUE TuTaHeT COTHEYHOH CUCTEMBI, PEaKTHBHOE
JIBUKCHHE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJICTPACEHUE, CEUCMUYECKHME BOJHBI, I[yHAaMH, 3XO0, I[BeTa Ted,
ONTHUYECKUE SIBJICHUS B MPUPOAE, OMOJOTHYECKOE ACHCTBHE BHIMMOTO,
yIbTPapUOIECTOBOTO M PEHTICHOBCKOTO M3JIY4YCHHH, €CTECTBEHHBIH
paMOaKTUBHBIN (OH, KOCMHUYECKHE Iy4d, PaJUOaKTHBHOE H3Ty4YCHHE
OPUPOJIHBIX MMHEPAIOB, NEHCTBUE pPAJMOAKTUBHBIX H3IIyYeHUN Ha
OpraHM3M 4YEJIOBEKa), MPU STOM NEPEBOAUTH MPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpH3HAKK) (HU3NUECKHUX
SIBJICHUU;

OTHCHIBATh U3yUYEHHBIC CBOMCTBA TNl U (U3MUYECKUE SBIICHHS, UCIIOJIB3Ys
¢usznyeckue BENUYMHBI (CpeOHSE MU MTHOBEHHAas CKOPOCTh Tela Mpu
HEPaBHOMEPHOM JIBKEHUH, YCKOpPEHHE, MepeMelIeHHue, MyThb, YIrioBas
CKOPOCThb, CHJIa TPEHHS, CUJa YIPYTOCTH, CHJIA TKECTH, YCKOPECHHE
CBOOOMHOTO TMAaJeHUsS, BEC Tela, HWMITYJIbC TeJla, WMITYJIbC CHIIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, NOTEHIHUANbHAs HHEPrusl Tena,
MOJIHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTECHIMAJIbHAS IHEPIUsl CHKATOU
OpYKUHBI, KUHETUYECKash SHEprus, IMOJHAsS MEXaHUYecKas JHeprus,
NIEPUO/ U YacTOTa KojeOaHuH, IJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMIICHUS CPEAbl), TIPU OMUCAHUH
NPAaBWJIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HCIOJb3YEMBIX BEJIUYUH,
0003HAYEeHHUST U €IUHUIBI (U3NYECKUX BEITUYMH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOINNE JAaHHYIO (PU3MUYECKYIO BETUYHMHY C IPYTHMMH BEIMYHUHAMM,
CTPOUTH TPaPUKN N3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEIHUNH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS W IPOIECCHI,
UCTIONB3YSl 3aKOH COXPaHEHUs PHEPrHH, 3aKOH BCEMHUPHOTO TATOTEHHUS,



OPUHLUI CYNEPHNO3UIMN CHJI, TPUHLIUI OTHOCUTeNbHOCTH [anues,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHMsS HMITYJbCa, 3aKOHBI OTPAKEHUS U
IPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsAA0BOIO U MacCOBOTO YHUCEI
NP SACPHBIX PEaKIUsIX, MPU ITOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA W 3allMChIBATh €r0 MaTEMaTHIECKOE BBIPAKCHHE,

OOBACHATH (U3MYECKUE TMPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CIICJICTBEHHBIC  CBSI3M, CTPOUTh OOBSICHEHHEe U3 2-3
JIOTUYECKHX IIaroB ¢ OMOpPOW Ha 2—3 M3yYEHHBIX CBOWCTBA (U3MUYECKUX
SIBIICHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anadd  (OmMparolmuecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (PU3HMUECKHE
BEJIMYMHBI: HA OCHOBE aHaIM3a YCIIOBUS 3aJaud 3alHUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JIJISl PEUICHHUs], TPOBOAUTH PACUETHI U
OLICHHBATh PEATUCTUYHOCTh TMOJYYEHHOTO 3HAYEHHUS (PUINUECKOU
BEJIMYUHBI;

pacmo3HaBaTh MPOOJEMBI, KOTOPhIE MOXXHO PEIIUTh TPU MTOMOIIH
(U3MYECKUX METO/OB, HCIOJB3Ysl OMUCAHWE HWCCICIOBAHUS, BBIIACIATH
IpOBEPSIEMOE TPEIINOJOKEHNE, OICHUBATh MPABHWIBHOCTh MOPSIKA
NPOBEJCHUSI  HCCIEAOBAHMSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
PE3yNIbTaThl HAOIIOICHUH U OTBITOB;

NPOBOJANWTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WIH
du3nYeCKUX CBOWCTB Ten (M3y4deHHE BTOPOro 3akoHa HproTOHA, 3akoHa
COXpAaHEHUS SHEPTUH, 3aBUCUMOCTb MEpHOAa KOJEOAHUW MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH NPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MaJIBIX KOJIEOaHWH, PSIMOMHEHHOE PACIIPOCTPAHCHHE CBETA,
pasioKeHue OeNoro cBera B CIEKTP, U3yUeHHE CBONCTB M300pa)KEHUS B
IJIOCKOM 3€pKaJie U CBOWCTB HM300pakKeHUsI TpeaMera B coOuparomieit
JAWH3€e, HAOMIOJEHHE CIUIOMIHBIX WU JIMHEHYaThIX CHEKTPOB H3ITYUYCHHS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY U3 M30BITOUHOrO Habopa
o0Opy/lOBaHWs, OMUCHIBATH XOJ ONBITa H  €ro  pPe3yibTarThl,
(dbopMyIHpOBaTh BHIBOJIHI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpeeiss
CpenHee 3Ha4YeHHE H3MEpsieMONM BeTUYMHBI ((POKYCHOE pacCTOSIHHE
cobuparomeid JIMH3bI), OOOCHOBBIBATH BBIOOp crmoco0a U3MEpEeHUs
(M3MepUTEIILHOTO IPUOOpPa);

NPOBOJNTh HCCIEAOBAHHWE 3aBUCHUMOCTEH (DM3MUECKUX BEIUYHUH C
UCIOJIb30BAaHUEM NPAMBIX HM3MEpPEHUM (3aBUCUMOCTH IMYyTH OT BPEMEHHU



IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, NEpUOAa
KOJICOaHMI MaTeMaTHYeCKOTO MAasTHHKAa OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUs CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs OT yria
NaJicHNs): IUIAHUPOBATh HCCICIOBAaHUE, CAMOCTOSTENILHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYyYEHHOW 3aBHCHUMOCTH
bu3NYecKuX BETWYWH B BUJEC TaONHII U TpaduKOB, IETIaTh BBIBOIBLI IO
pe3yabTaTaM HCCIeI0BaHNUS;

NPOBOJNTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIUYUH (CpemHss
CKOpPOCTh W YCKOpPEHHE Tella TMpH PaBHOYCKOPEHHOM JIBIKEHUH,
YCKOpEHUE CBOOOJTHOTO TaIeHUs, XKECTKOCTh MPYKHUHBI, KOAXPPUIIUEHT
TPEHUS] CKOJBKCHUS, MEXaHWYecKas pabdoTa M MOIMHOCTh, YacTOTa M
nepuosi KojeOaHWii MaTeMaTH4eCKOoro W TMPYKWHHOTO MAasTHHUKOB,
ONTHUYECKas CWiIa CcoOWparomieil JHWH3bI, PATUOAKTHUBHBIA  (HOH):
TUTAHUPOBATh HM3MEPEHUs, COOMpaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJIHATh U3MEPEHUS, CIENYS MPEIOKEHHON WHCTPYKIIUU, BBIYUCIISATH
3HAYCHUE BEJIMYMHBI U aHAJM3UPOBATH MOYYCHHBIE PE3YIbTAThI C yUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

co0JIro1aTh MpaBuiia TEXHUKKU 0€30IIaCHOCTH MpU padoTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM W3YYEHHBIX (DU3UYECKUX MOJIETICH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPIOE TENO, TOYCUHBI HCTOYHUK
CBETa, Jy4, TOHKas JIMH3a, IUTAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJTh ATOMHOTO S/IpPa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS M3YYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa HMX oOmnucaHus (B TOM 4YHUCIE:
CIIUJIOMETP, NaTYUKUA TIOJIOKCHHS, PACCTOSIHUSI M YCKOPCHHS, pPaKeTa,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), HCHONB3Yys 3HAHHS O
CBOMCTBaX (U3MYECKUX SABJICHHUM U  HeoOXxonumble (U3HUECKHE
3aKOHOMEPHOCTH;

WCIIOJIb30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTHUYECKHUX MPOIECCOB
IpU PEIICHUH Yy4eOHO--MPAKTUYCCKUX 3a/1ad, ONTHYECKHE CXEMBI s
MOCTPOCHUS N300paXKEHHH B IMJIOCKOM 3epKajie U cOOMparomiei TuH3e;
OPUBOAWTH  TMPUMEPHl  (HAXOOWTh  WH(OpPMAIMIO O  TIPHUMEpax)
NPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHWW B IOBCEIHEBHOU
KU3HU Il oOecrieueHusi 6€30IacHOCTU MpU OOpalieHuud ¢ IpudopaMu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEACHHSI B OKPY>KaIOIIEH cpee;



OCYIIECTBIISATh MOHMCK HWHPoOpManuu (U3MUECKOTO COJEp)KaHUs B
HNuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
IyTH OMpEJeNIeHUs] JOCTOBEPHOCTH MOJIYYCHHON MH(POpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUW U JOTIOJIHUTEIbHBIX NUCTOYHUKOB;

UCIIOJIb30BATh MPHU BHIMOJHEHUU YUEOHBIX 3aaHUIl HAyYHO--TIOMYJISIPHYIO
auTepaTypy  (pU3MUECKOro - coAepXKaHHs, CIPaBOYHbIE MaTepHAaIbI,
pecypcsl cet MHTEpHET, BiianeTs NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
uH(oOpMaIMU U3 HECKOJbKUX MCTOYHUKOB (PU3MUECKOrO COJIepKaHus,
nyOIMYHO TPEICTABIATh PE3yIbTaThl IPOEKTHOM WM UCCIEI0BATENbCKON
NEATEIbHOCTH, TMPU 3TOM TIPaMOTHO  HCIIOJIb30BaTh  HM3yYEHHbBIN
NOHATUUHBIN anmapar u3ydaeMoro pasiena (U3UKA U CONPOBOXKIATh
BBICTYIUIGHUE TMpe3eHTaluell ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.
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