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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢uzuke Ha ypoBHE OCHOBHOTO 00111€er0 00pa30BaHUs COCTABIICHA HA
OCHOBE TIOJIO)KEHUM W TpeOoBaHUM K pe3yibTaTaM OCBOCHHUSI Ha 0a30BOM YpOBHE
OCHOBHOW 00Opa3oBarenbHOIl mporpammel, npeactaBieHHbx B PI'OC OO0, a Ttakxke ¢
yaétoM (enepanbHON paboyeit mporpaMmbl BocmuTaHus W KoHIlenuu mpenogaBaHus
yaeOHoro mpeaMeTa « Du3nKay.

Copnepxanue mporpaMMbl 10  ¢GU3MKE HampaBieHO Ha  (GOpMHpOBaHUE
€CTECTBEHHO-HAYYHON IpaMOTHOCTH OOYYAIOMIMXCS W OpraHU3alUI0 U3ydyeHUs (PU3UKH
Ha JESITeNbHOCTHOM OCHOBe. B mporpamme mo (u3MKe YYUTHIBAIOTCS BO3MOXKHOCTHU
yaeOHOro mpeamera B peanusanuu TpedoBanuin PI'OC OO0 k mIaHUPyEeMBIM
JUYHOCTHBIM M METAlpeIMETHbIM pe3yjbTaTaM OOYyYEHHS, a TaKKe MEXKIPEIMETHBIC
CBSI3U €CTECTBEHHO-HAYYHBIX Yy4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOIO OOIIETO
o0Opa3oBaHUsI.

[IporpamMma mo (¢u3MKe yCTaHABIUBAET paclpeaesieHHe y4yeOHOro Marepualia Mo
rogam oOydeHus (1o Kjaccam), MpeasiaraeT MPUMEpHYIO MOCIeI0BATEIbHOCTh U3YUCHUS
TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUA MPEIMETHOTO COACP/KAHUS U YUYETE BO3PACTHBIX
0COOCHHOCTEH 00yJarOIUXCA.

[IporpamMma no ¢usmke paspaboTaHa C LEIbIO OKa3aHUS METOJUYECKONW MOMOIIH
YUHTEIIO B CO3/IaHUH padoyell mporpamMmsl 10 y4eOHOMY MPEAMETY.

®usuka SBIAETCS CUCTEMOOOPA3yIOUIUM [IJIi €CTECTBEHHO-HAYUHBIX Yy4eOHBIX
PEIMETOB, MOCKOJbKY (PU3MUECKHE 3aKOHBI JIEKAaT B OCHOBE IPOIIECCOB U SIBICHHIA,
M3y4aeMbIX XHMHEH, OMOJOTHEH, acTpoHOMHUEH W (u3mdeckoi reorpadueir, BHOCUT
BKJIaJl B €CTECTBEHHO-HAyYHYIO KapTUHY MHUpPa, MPEAOCTaBIIAET HauOoJiee SICHbIE
o0pa3ipl MPUMEHEHHS HAyYHOTO METO/Ja MO3HAHMUsS, TO €CTh CHocoba MOydYeHHUs
JOCTOBEPHBIX 3HAHUI O MUPE.

Opgna w3 TIaBHBIX 3a7a4 (PU3NYECKOro O00pa3oBaHUSI B CTPYKType oOIIero
o0pa3oBaHMs COCTOUT B (DOPMHPOBAHUH €CTECTBEHHO-HAYUYHON rPaMOTHOCTH U MHTEpeca
K HayKe Y 00y4Jaromuxcs.

Nzyuenne ¢uzuku Ha 0a30BOM YPOBHE MPEIINOJaracT OBJIAJCHHE CIEIyIOIMIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTB:

e HAY4YHO OOBSICHATH SIBJICHUS;

e OLEHHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEI0BAHHS;

e HHTEPIPETUPOBATH JAHHBIE W HCIIOJIB30BaTh HAy4YHBIE JI0Ka3aTEJIbCTBA
JUTSI TIOYYEHUS BBIBOJIOB.

Lenu n3zydenus: Gu3MKu HA YPOBHE OCHOBHOI'O 00IIIETO 0Opa30BaHus ONPE/ICTICHBI B
Konuenuuu mnpenogaBanus ydyeObHoro mnpenMera «@Pusnka» B 00pa30BaTEIbHBIX
Oopra"u3anusax Poccuniickon denepanuu, peANU3YIOLINX OCHOBHBIE
o0meoOpa3oBareibHble  MPOTPaMMBbI,  YTBEpkKAEHHON  pemeHuem  Komneruu



MunuctepcTBa npocerienus Poccuiickoit denepanuu (nmpotokon ot 3 aexadps 2019 r.
No [1K-4BH).

ey usyyeHus pu3uku:

e TMpUOOpETEeHHE MHTEpeca M CTPEMIICHHs] 00YyYaroluXcsi K HAYYHOMY HU3YUYEHUIO
IPUPOBI, PA3BUTHUE WX UHTEIUIEKTYAIbHBIX U TBOPUECKHUX CITIOCOOHOCTEM;

e pa3BUTHE TMPEACTABICHUI O HAyYHOM METOJE MO3HAaHHUA U (opMHpOBaHUE
HCCIIEIOBATENIbCKOIO OTHOIICHHUS K OKPYKAIOUIUM SIBICHUSM;

e (opMHpoBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yibTaTa H3Y4YCHHUS OCHOB
CTPOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (QopMupoBaHue TnpeACTaBICHUA O PoOaU GUBUKUA ISl PA3BUTUA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

e pa3BUTHE MPEACTABICHUI O BO3MOXKHBIX cepax Oyayiieit npodeccuoHanbHON
JESITeIbHOCTH, CBSI3aHHOW ¢ (PU3UKOM, MOArOTOBKA K JajbHeieMy o0yueHHIo B
ATOM HANpPaBIICHUU.

JlocTikeHre ATUX Liefied mporpaMmbl Mo (U3HKE HAa YPOBHE OCHOBHOI'O OOIIETO

o0Opa3oBaHMs 00ECIIEYNBACTCS PEUICHUEM CICAYIONINX 3a4a4:

e TMpHOOpEeTEeHHE 3HAHMA O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHHMYECKHX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMpUOOpETEHHE YMEHHUH OINUCHIBATh M OOBICHATH (DU3UYECKUE SBICHUS C
UCIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

e OCBOEHHE METOJIOB PELICHUS MPOCTEUIINX PACUETHBIX 3a7a4 C UCIOJIb30BAHUEM
buznueckux Mojene, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHHMM HaOIIOJATh NPUPOAHBIC SBJICHUS W BBHINOJHATH OIBITHI,
nabopaTopHble  pabOThl M JKCHEPUMEHTAIbHBIE  HCCIEAOBAHHUS  C
HCIOJIb30BaHNUEM U3MEPHUTEIbHBIX MPUOOPOB;

e oOCBOocHHE TpUEMOB paboTel ¢ uHpoOpManuerd (QUIUIECKOro CoaepKaHus,
BKJIIOYasi MHPOPMALIMIO O COBPEMEHHBIX JOCTIKEHUSIX (U3UKH, aHaIu3 U
KPUTHUYECKOE OLICHUBaHUE MHPOPMALINH;

e 3HAKOMCTBO cO cdepamu MpodeCcCHOHANBHOU IEATEIHPHOCTH, CBSI3aHHBIMHU C
¢bu3MKOW, U COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JOCTHKEHHSIX
¢bu3znyeckoil HayKu.

Ha wusyuyenue ¢usuku (06a30BBIM ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIIETO

oOpaszoBaHus otBoauTcs 238 4dacoB: B 7 kiacce — 68 yacoB (2 yaca B HejeNmi0), B 8
Kiacce — 68 yacoB (2 ywaca B Henmemwo), B 9 kimacce — 102 4gaca (3 vaca B HEIENIO).

[Ipeanaraemslii B mporpamme 1o (u3nke rnepeyeHs 1adopaTopHbIX paboOT U OIBITOB
HOCUT PEKOMEHJATENIbHbIM  XapakTep, VyYMTelb JieJlaeT BBIOOp  IPOBEICHUS
7a0opaTOpHBIX pabOT W OMNBITOB C Y4YETOM WHAWBUAYATHHBIX OCOOCHHOCTEH



o6yqafonmxc;1, CIIMCKAa JSKCIICPUMCHTAJIBHBIX SaﬂaHHﬁ, npcajdaraCMbIX B pPaMKax
OCHOBHOI'O T'OCYJapCTBCHHOI'O 3K3aMCHa I10 (bHBI/IKC.



COJEPXAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u eé posib B NO3HAHUM OKPYKAIOLIEro MHPA.

®usuka — Hayka o mnpupone. SBneHus npupoabl. PU3HYECKUE SBICHUS:
MEXaHUYECKHUE, TEIMJIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenMuuHbL. M3MepeHue @usnueckux BenuyuH. Puznyeckue
npudopsl. [lorpemnocTs n3mepennit. MexxayHapoiHasi CUCTEMa €AMHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4alOT MPUPOIY.
EcTecTBeHHO-HAYYHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAyYHOTO
BOIPOCA, BBIIBIXKEHHE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
Habmogaemoro aBneHus. Onucanne GU3NUECKUX SIBJICHUNA ¢ TTOMOIIBIO MOJIEIIEH.

emoncmpayuu.

1. MexaHu4deckue, TEIUIOBbIE, OJEKTPUYECKUE, MArHUTHBIE, CBETOBbIC

SIBJICHUSL.
2. Dusnyeckue MpuOOPHI U MpoLEeIypa MPAMbIX U3MEPEHU aHAJIOTOBBIM U
UG POBBIM PUOOPOM.
Jlabopamopnvie pabomel u onvimol.
1. OmpezeneHne LEHbI AeEHUS NIKAbl H3MEPUTEIBHOTO MPUOOpa.
2. N3mepenue pacCTOSHUU.
3. Hsmepenue oO0béMa XHAKOCTH U TBEPOTO Tea.
4. OmnpeneneHue pasMepoB MaIbIX TEJ.
5. M3mepenue temieparypsl HNpU NOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JaTYuKa TeMIIEpaTyphl.

6. IIpoBeneHue uccienoBaHUS MO MPOBEPKE THUIOTE3bI: JAJBbHOCTh MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAIbHO, TeM OOJIblIe, YeM OOJbIe BHICOTA
IIyCKa.

Pasnen 2. [lepBoHayajibHbIe CBe/ICcHUSI 0 CTPOCHUM BellecTBa.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJb, HMX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxeHune wyactui BemiecTBa. CBs3b CKOPOCTH JBW)KEHHS YaCTHI[ C
Temriepatypoil. bpoyHoBckoe aBwxkenue, nuddysus. BzammomeicTBue uacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE I'a30B, KUAKOCTEH M TBEPABIX
(KpUCTAIIMYECKUX) Tell. B3auMoCBs3b MeXAy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSHHMSIX U MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.



1. HaGnronenue OpOyHOBCKOTO JABUKEHUS.

2. Habmonenne nuddysum.

3. HaGmonenue  siBieHUN,  OOBACHAIOMIMXCS ~ MNPUTSHDKCHUEM WU

OTTAJIKUBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopnsie pabomel u onvimol.

1. OneHka JuMaMeTpa aroMa METOJAOM psiioB  (C  HMCIOJIb30BaHUEM

dororpaduii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuikeHne U B3aUMO/IeliCTBHE TeJl.
Mexanudeckoe JIBHKEHUE. PaBHOMEpHOE M HEpPABHOMEPHOE JBHKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHHHU. Pacuér nmytu u
BPEMEHHU JIBUKECHUS.
SBneHue uHepuuu. 3aKOH HHEpUUU. BzaumonelcTBue Ten Kak MPUYUHA
U3MEHEHHUS] CKOPOCTH JBW)XKEHHs Tel. Macca kak Mepa HMHEPTHOCTH Tea.
[InotHocTe BemecTBa. CBSI3p IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B €IMHULIE
o0BbEMa BelecTna.
Cuna kak xapakTepucThka B3auMojeicTBus Ten. Cuiia yrnpyroctd U 3aKoH
['yka. 3mepeHne cuibl ¢ MOMOINIbIO JUHAMOMETpA. SIBJICHUE TATOTEHUS U CHUJia
TspkecTu. Cuiia TsKecTH Ha apyrux mianerax. Bec tena. HeBecomocts. Croxenue
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsaAMol. PaBHoxeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B NpUPOAE U TEXHUKE.
Hemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOro JIBHXKEHHUS TeNa.
2. M3mepeHune cKkOpoCTH NPSIMOJIMHEWHOTO JBUKEHUS.
3. HaOmronenue siBneHus HHEpUUU.
4. HaOmroneHue n3MeHEeHUs1 CKOPOCTH MPU B3aUMOJICHCTBUM TETI.
5. CpaBHEHHUE Macc 10 B3aUMOJICHCTBHUIO TEI.
6. Cll0)eHue CUII, HallpaBJIEHHBIX MO OJHOU MPSMOM.
Jlabopamopnvie pabomel u onvimel.
1. OmnpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBMXKEHHMS (IIApUKa B XKUIKOCTH,
MOJIEJIY DJIEKTPUUECKOTO0 aBTOMOOMIIS M TaK Jiajee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBKEHHS Opycka WIIM IIapuKa o
HAKJIOHHOU ITOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO TeNA.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHus (Iedopmanun)
MPYXUHBI OT TPUIIOKEHHON CHUJITBI.

5. ONbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbl TPEHUS CKOJBXKEHHS OT
BECa TeJa U XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEN.



Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTENH U ra30B.

JaBnenue. CnocoObl yMEHBUIEHUS U YBEIUYECHUS J1aBiieHUd. JlaBieHue rasa.
3aBUCHMOCTh JaBJICHHUA raza OoT oO0Ob&ma, TemmepaTypsl. [lepemaua maBneHus
TBEPIBIMU TEJIAMH, XKUIAKOCTSIMU U raszaMu. 3akoH Ilackans. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJEHUS KUJIKOCTH OT TIyOWHBL [ mapocraTmyeckuii
napajokc. Coobmaromuecs: cocysl. [ uapaBmnueckue MEXaHU3MBbI.

Atmocdepa 3emnn u atmocdepHoe naBieHue. [IpUdMHBI CylIECTBOBAHHUS
BO3MymHONW 000y0uku 3emiu. OmbiT Toppuuermm. M3mepenue armocdepHOro
JaBJjeHusl. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 1151 U13MepeHus: aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBuE KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeEJIO. BeITankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JAABJIECHUS ra3a OT TEMIEpaTyphl.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

CooOmarommuecs CoCy/Ibl.

['mppaBnuyeckunii npecc.

[IposiBnenue nercTBrst aTMOC(HEPHOTO JaBICHUSI.

3aBUCHUMOCTh BBITQJKUBAIONIEH CHUIIBI OT 00bEMA MOTpY>KEHHOM YacTu

o vk w N e

TeJa ¥ MJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BhITATKMBAIOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBHE IUIABAHMS TEJ: IUIABAHHWE WIIHA MOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOIICHUS IIIOTHOCTEH Tela M KUIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca TeJa B BOJIE OT 00bEMa MOTPYy>KEHHOM B
JKUJIKOCTh YaCTH TeJa.

2. OnpeneneHue  BBITAJIKUBAIOIICH CHUJbI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CUIIBI, AEUCTBYIOIIEN HA TEIO
B ’KMJIKOCTH, OT MacCChI Tea.

4. OnbITBI, JAEMOHCTPUPYIONIME 3aBUCUMOCTH BBITAJIKHUBAIOIICH  CHUJIBI,
JNEHUCTBYIOIIIEH Ha TeJNO B JKUJIKOCTH, OT O0BEMa TMOrpYKEHHOM B
JKUJIKOCTh YaCTH TeJa U OT INIOTHOCTH JKUJIKOCTH.

5. KoHCTpynpoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKU W
OIIpeNICJIEHUE €€ TPY30II0ABbEMHOCTH.

Paznen 5. PabGoTa 1 MOIIHOCTH. DHEPrus.

MexaHnuueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuio

paBHOBecHs pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.

N
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«3onoroe mnpaBuno» wmexaHuku. KIIJ] mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuveckass odHeprud. KunHernueckas M IMOTEHUUAJIbHAs DHEPrUs.
[IpeBpallieHre OTHOTO BU/IA MEXaHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHECHUS
HHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnvie padomel u onvimol.

1. Ompenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUXKEHUU TeJa

110 TOPU30HTAIILHON TTOBEPXHOCTH.
2. HccnenoBanue yCcioBUM paBHOBECHS pblyara.
3. H3zmepenue KIIJ] HaKIOHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KUIACC

Pa3znen 6. TeruioBble siBJICHHS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIAPHO--KUHETUYECKOW TEOPUH CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYH. ONBIThI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KUHETUUECKON TEOPUH.

Mopenn TBEPAOro, >KUAKOTO M Ta3000pa3HOr0 COCTOSHHUIA BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIBIX TEJ HA OCHOBE TIOJIOKEHHUU MOJEKYISPHO--KUHETUYECKOM TEOPHH.
CmaurBaHu€ U KalWJUISIpHBIC sIBJICHUSI. TemIoBoe pacluiupeHue U C:KaTue.

Temneparypa. CBsi3zb TemIepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUKEHUS
yactull. BuyTtpennsis sHeprus. CnocoObl H3MEHEHHS] BHYTPEHHEW SHEPrUU:
Teronepeaaya U COBEpUICHUE paboTHI. Bunpr TEIUIONEpEaayu:
TEIUTONPOBOJAHOCTh, KOHBEKIUS, U3TyUYCHHE.

KonuuecTtBo TemioTel. YaenbHas TEIIOEMKOCTh BellecTBa. TermiooOMeH u
TEIJIOBOC paBHOBECHE. YpaBHEHHE TeIUIOBOTO Oamanca. [lmaBnenue wu
OTBEPJECBAHUE KPUCTAUIMUYECKUX BEHIECTB. YJeJIbHas TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamus. Mcnapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(epHOro
JIaBJICHMUSL.

BnaxHocTts BO31yXa.

DHeprus TOILIMBA. Y IesIbHAs TEIIOTa CrOpaHusl.

[IpuHuuner pabotsl TermaoBbiX aBurarene KIIJ[ TemmoBoro aurarens.
TernnoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CpEIbl.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCaX.

Jemoncmpayuu.



A
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Hab6mronenue OpoyHOBCKOTO JIBHIKEHHUSI.

Hab6mronenue nuddysun.

HaOmronenue siBieHU CMauyuBaHUS U KAaUJUISIPHBIX SIBIICHUIA.
Habnrogenue TemioBoro paciumpeHus Ted.

W3meHeHue naBieHHs Ta3a IpU U3MEHEHUHM 00bEMa M HArpeBaHUM WIIU
OXJIAXKJICHHH.

[IpaBuiia u3MepeHus TeMIepaTypsbl.

Bune! Teruionepenauu.

OxJaxieHue Ipu COBEPIICHUHN pabOThI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMHU CUJIaMHU.

. CpaBHEHHE TEIIOEMKOCTEN Pa3IUYHbBIX BEIIECTB.

. Habmronenue kumneHus.

. Habmronenue noctosiHCTBa TeMIepaTypbl IPH IUIABJICHUH.
13.

Mopenu TeruI0oBBIX IBUTATEIICH.

Jlabopamopnsie pabomuel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITH IO OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.
OneITHI IO BHIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIIOACHUIO TEIUIOBOT'O PACHIMPEHHUS Ta30B, KUAKOCTEH M
TBEPJBIX TEIL.

OmnpeneneHue AaBjeHUs BO3yXa B OaJJTOHE IIITPHIIA.

OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH JIaBJICHUS BO3JlyXa OT €ro
00BbEMa 1 HArpEeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka rUnoTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUIKOCTH
B TEPMOMETPUUYECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOmronenue wu3MeHEHHsI BHYTpPEHHEHW OSHEprud Tejla B pPe3ysbTaTe
TeIIoNepeau U padOThl BHEITHUX CHJI.

HccnenoBanue sIBIEHUS TEIUIOOOMEHa IPH CMEIIMBAHUU XOJIOJHOW U
ropsiuYeu BOJIBI.

OnpeneneHue  KOJAMYECTBA  TEIUIOTHI, IOJY4YEHHOTO BOJAOW  IIpHU
TEII000MEHE C HArPEThIM METAIUNIMYECKUM LIJIUHIPOM.

OmnpeneneHue yiebHON TEMIOEMKOCTH BEILIECTBRA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpenesieHue OTHOCUTENBHOM BIIAXKHOCTH BO3/TyXa.

OmnpeneneHue yaelabHOM TEIIOTHI TIJIaBJICHUS JIbJIA.

Pasneﬂ 7. BHGKTPI/I‘IGCKI/IG U MAaromTHbBIC ABJICHUA.

SJICKTpI/IBaHI/I}I TCII. I[Ba poda SJCKTPUYCCKUX 3apsAd0B. BBaHMOHeﬁCTBI/IC
3apAKCHHBIX  TCIIL. 3aKoH KYJ'IOHa (SaBI/ICI/IMOCTB CHJIBI BSaHMOHCﬁCTBHH
3aPAKCHHBIX TCJI OT BCJIMYUHBI 3apAA0B U PACCTOAHUA MCKIY TeHaMI/I).



Onektpudeckoe mnoae. Hanpsok€HHOCTh siekTpudeckoro mnoiist. [IpuHnmn
CYHEPHO3ULINU JICKTPUUECKUX T0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
ANEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMUS JJIEKTPUUYECKOTO TOKAa.
WM cTOYHUKM TIOCTOSIHHOTO TOKa. JIeMCTBUSA HSIIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B JKUIAKOCTSAX U Ta3ax.

Onektpudeckass uenb. Cwia Toka.  DJEKTPUYECKOE  HANPSHKCHUE.
ComnpoTUBIEHHE MPOBOJHUKA. Y IEIBHOE CONPOTHUBIEHUE BellecTBa. 3akoH Oma
o yyactka nend. [locnenoBarenbHOe W mapajuiebHOE  COCAMHEHHE
MIPOBOTHUKOB.

PaGota wm M™MoOmHOCTH JyeKTpuUeckoro Toka. 3akoH J[xoyms—JleHma.
DNEeKTpUYECKUE EMU U MOTPeOUTeNnu 3MeKTpUuIecKor aHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[loctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MArHHUTOB.
MarnutHoe nosie. MarauTHoe 1oje 3eMJIM U €ro 3HaueHue JJIsl )KU3HU Ha 3emuie.
OneiTr  Opcrena. MarauTHoe 1oJe  3JIEKTpUYECKOro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicCTBME MAarHUTHOTO MOJI HA IPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSSHHOTO TOKa. VICIonb30BaHUE SJIEKTPOJIBUTATENIEH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIOPTE.

Oneitel @apages. SABieHne MEKTPOMAarHuTHON uHAyKuuu. [IpaBuno Jlenna.
DIIEKTpPOreHeparTop. Crnoco0bl MOy YEHHUS ANEKTPUUYECKOU SHEPIuMu.
DNEeKTPOCTaHIIMU Ha BO30OHOBIISIEMbIX HICTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DIIEKTpU3ALUS TEN.
JIBa poaa 3JIEKTPUYECKHX 3apsiI0B U B3aUMOJECHCTBUE 3aPSKEHHBIX TEN.
YCTpONCTBO U ICUCTBUE IJIIEKTPOCKOIIA.
DIIEKTpOCTaTUUYECKAs] MHAYKIIHUSL.
3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPSIO0B.
[IpOBOIHUKH U AUBIEKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKYN OCTOSIHHOTO TOKA.
JlericTBUS DNEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUI TOK B HKHUJKOCTH.
. ['a30BbIl pazps.
. I3MepeHune cuiibl TOKa aMIIEPMETPOM.
. I3MepeHne 3eKTpUIECKOTr0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u marazuH cCONpOTUBIICHUN.

L 0 N ok W RE
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

BzaumoelicTBre MOCTOSHHBIX MarHUTOB.

MonenupoBaHre HEBO3MOXKHOCTH PA3CICHUS ITOJI0COB MATHUTA.
MoaennpoBaHue MarHUTHBIX MTOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnbIT IpcTena.

MarauTHoe MoJjie ToKa. DJIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATEIIh IOCTOSHHOTO TOKA.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON UHAYKIIAH.

OnbiThl @apajnes.

3aBUCMMOCTh HAIlPaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUU €ro
BO3HHKHOBEHHS.

DIIEKTPOTreHEepaTOp NOCTOSTHHOTO TOKA.

Jlabopamopnvie padomel u onvimol.

1.

o u bk~ w

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOJMIOMCHHWIO DJJICKTPU3AIMK  Tel MHAYKIMEeHW W TIpHu
CONPUKOCHOBEHUH.

HccnenoBanne JEUCTBUS JIIEKTPUYECKOTO TMOJII HA MPOBOJHUKH H
JABJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON 1IETTH MOCTOSHHOTO TOKA.
N3mepenue u peryjJnpoBaHKUe CHIIBI TOKA.

N3mepenne u peryanpoBaHue HAPsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, UIYIIETO 4Yepe3 pe3ucTop, OT
CONPOTUBJICHUS PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTbD AIEKTPUUYECKOTO
CONPOTHUBJICHUS TMPOBOJAHHWKA OT €ro JJIMHBI, IUIOIIAANd IONEePEYHOTO
CEUEeHHUs U MaTepHaa.

[IpoBepka mpaBwiia CIOXKEHUS HANPSHKEHUM MpU  MOCEA0BaTEILHOM
COCJMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia 1Jis CWJIBl TOKa IPU MapaJijIeIbHOM COCIUHEHUH
PE3UCTOPOB.

Omnpenenenue padOTHI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH DJIEKTPUYECKOTO TOKA, BBIACIAEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CHIIBI TOKa, MAYIIETO Yepe3 JaMIIOYKY, OT
HaIIpSKEHUS Ha HEW.

Onpenenenune KIIJ{ HarpeBaTesns.

HccireqoBaHue MarHUTHOTO B3aUMOACHCTBHUS IOCTOSIHHBIX MarHUTOB.
MN3ydyeHne MarHuTHOTO TIOJS  TIOCTOSIHHBIX ~ MAarHuTOB TMPU  HX
00BbEIMHEHUY U pPa3JIeJICHUH.

HccnenoBanue neCTBUS SIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPETIKY.
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17. ONBITBL, JI€MOHCTPUPYIOIIHME 3aBUCUMOCTb CHUJBI  B3aUMOJCHCTBHUS
KATyIIKA C TOKOM M MarHuTa OT CHJIbl TOKa W HANpaBJIEHHUS TOKa B
KaTyLIKE.

18. MI3yueHue necTBUS MarHUTHOTO I10JIS1 HA TIPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHUe U N3y4eHHE PabOThI AJIEKTPOIBUTATEIS.

20. U3mepenue KIIJ[ anekTpoaBuraresbHOW yCTaHOBKH.

21. OnbITEI MO MCCIEIOBAHUIO SIBJICHUS SJEKTPOMArHUTHOW WHIYKIIHH:
UCCJIEIOBAHNE HW3MEHEHHUI 3HAYEHUS W HANPAaBICHUS HWHAYKIIMOHHOIO
TOKa.

9 KUIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUsI.

Mexanudeckoe naBwkeHHe. MarepuanpHas Touka. (Cucrema oOTcuéra.
OTHOCHUTENIBHOCTh MEXaHMYECKOrO JBIKEHUSA. PaBHOMEpPHOE NPSIMOJMHEHHOE
nBrkeHne. HepaBHoMepHOe npsAMOiIuHENRHOE ABMKeHUe. CpeaHsss 1 MTHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBHKCHUH.

Yckopenue. PaBHOyckopeHHOe mpsMOJIMHENHHOE JABMKeHue. CBoOonHOE
nagenue. OnsITel ['anues.

PaBHoMepHOE ABMkeHHE MO OKpyx)HOCTH. Ileprox m dacrora oOparieHwus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

[Tepsbiii 3akoH HeroToHa. Bropoit 3akoH HeroToHa. Tperuit 3akoH HeroToHa.
[TpyuHIMI CYTIEPITO3ULINK CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: Cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, IPYTUE BUIbI TPEHUS.

Cuna TsSKECTM M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOIrO
nageHus. JlBwxkenue ruta”Her BOokpyr ComnHpa. llepBas kocMuueckass CKOPOCTb.
HeBecoMOCTh U meperpysKu.

PaBHoBecue marepuanbHOi TOukd. AOcomoTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynbe tena. 3mMeHenne umiryibca. Mimynbe cuiibl. 3aKOH COXPaHEHUS
UMITyJIbca. PEakTUBHOE NBMKECHHUE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cui TsDKECTH, YHPYTOCTH,
Tpenus. CBs3b SHepruu u padbotel. [loTeHnnanbHas FHEPrUs Teia, MOJHATOrO Hajl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHeprus cxaTton npyxuHsl. Kunernueckas
sHeprusa. TeopeMa 0 KMHETHYECKON SHEPIHH. 3aKOH COXPAHEHHUS] MEXaHHYECKOU
DHEPIUU.

Hemoncmpayuu.

1. HaOnropeHue MeXaHMYECKOro JBHKEHHUS Tela OTHOCUTENIBHO Pa3HbIX TEI

OTCYETA.
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9.

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

CpaBHeHME TyTeH M TPAEKTOPUN JIBHKEHUS OJHOIO U TOrO K€ Teja
OTHOCHUTEJILHO Pa3HBIX TEJI OTCUETA.

N3mepeHne CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBaHue Npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUSI.

Habmroienue 1BUKEHUS Tella 10 OKPYKHOCTH.

Habnronenue MexaHM4eCcKuX sIBICHUM, MPOUCXOJAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCHUTENIbHO KabuHeTa QU3UKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT MacChl Tejla U JEHCTBYIOLIEH HAa HEro
CHJIBI.

HaGuroneHne paBeHCTBa CUII IPU B3aUMOJEHCTBUN TEIL.

M3meHeHune Beca Tena Mpu YCKOPEHHOM JABUKEHUU.

[lepenaya umIrynbca Mpy B3aUMOJAEHCTBUU TE.

[TpeoOpa3zoBanus SHEPTUM NIPU B3aUMOAECUCTBUHU TEIL.

CoxpaHeHHe UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHE UMITYJIbCa IPU a0COIFOTHO YIPYTOM B3aUMOJEHCTBUH.
HaOnronenue peakTMBHOTO IBUYKEHUS.

CoxpaHeHHe MEXaHUUECKON 3HEPTUU ITPU CBOOOJHOM MAJICHUH.
CoxpaHeHHe MEXaHMYECKON PHEPTUU NPU ABMXKEHUHU TeNa MO IeHCTBUEM
IpPY>KUHBI.

Jlabopamopnvie padbomel u onvimol.

1.

KoncTpynpoBanue TpakTta uis pa3roHa W JajbHEHIIEro paBHOMEPHOTO
JIBMOKCHHMS [IIApUKA UITH TEIICHKKH.

OmnpeneneHne cpeaHE CKOPOCTH CKOJIBKEHUS OpycKa WIIM JIBHYKEHUS
HIapUKa 10 HAKIIOHHOW ITOCKOCTH.

OmnpeneneHrue yCKOpEHUS Tejla MPH PAaBHOYCKOPEHHOM JBMKCHHH T10
HAKJIOHHOH TTOCKOCTH.

HccnenoBaHue 3aBHCHMOCTH IYTH OT BPEMEHH IPH PaBHOYCKOPCHHOM
JBIDKEHUN 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka ruMOTE3Bl: €CIM TPU PABHOYCKOPEHHOM JBWXKEHHH 0Oe3
HAaYaJIBHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXCHHS OT CHIIBI
HOPMAJIbHOTO JIaBJICHUSI.

Omnpenenenne ko3 GuUreHTa TPEHNUS CKOJIBKEHUS.

Omnpenenenue )XECTKOCTH TPY>KUHBI.

Omnpenenenre pabOTHI CUJIBI TPEHUS TPU PaBHOMEPHOM JIBIDKCHUU Tela
110 TOPU30HTAILHON MMOBEPXHOCTH.
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10. Onpenenenue pabOTBl CUJIBI  YOPYrOCTH MpU HOIBEME Tpy3a C
UCTIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXpAHEHUS YHEPTUH.

Pa3nen 9. Mexannueckue KoJie0aHUA M BOJIHEBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIeOaHUI: IEpUO,
4acToTa, aMIUINTyJa. MaTteMaTndecKui U NPYKUHHBIM MasTHUKU. [IpeBpaienne
DHEPrUr NpH K0JIeOATETBHOM JIBH)KCHHH.

3aryxaomue — konebanus.  BuiHyxkaeHHole — konebanusa.  Pe3onasc.
Mexanndeckne BoOJIHBL. (CBOMCTBa MexaHWMYeCKuX BOJH. [IpomonbpHele n
IIOTIEpEeYHble  BOJIHBL. /[[nMHA BOJHBI M CKOPOCTh €€  pacHpOCTpaHEHUS.
MexaHn4decKkre BOJIHBI B TBEPJIOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. MH(pa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue koneOGaHUil TeNl MOA JEUCTBUEM CHJIbI TSXKECTH U CHIIbI
YIPYTOCTH.

Ha6monenune xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabiroieHue BbIHYKIEHHBIX KOJIEOAHUM U pe30HaHCA.
Pacrnipoctpanenne npoJoabHBIX U IONEPEYHBIX BOJH (Ha MOJIETH).
HabiroieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT 4aCTOTBHI.
AKyCTHYECKHI1 pe30HaHC.
./Iaﬁopamopubze pabomul u onvimeol.
1. OnpeneneHue YacToTbl W Mepuoja KoJieOaHMM MaTeMaTHYeCKOIo
MasTHHKA.

2. OmpeneneHue 4acTOThI M IEPUOJIA KOJIEOAHHUI MPY>KMHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH Tepro/ia KOueOaHUI MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HWccnenoBanue 3aBUCUMOCTH NIEPUOAA KOJIEOAHUM NPY>KMHHOTO MassTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka HE3aBUCMMOCTH NEpUOAA KOleOaHUM rpy3a, MOJABEHICHHOTO K
HUTH, OT MACChI Ipy3a.

6. OnbITbI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh  NE€pUOAAa  KoJeOaHWM
IIPY>KUHHOTO MasiTHHKA OT MacChl Ipy3a U )KECTKOCTH IPYKHUHBI.

7. W3mepeHue yckopeHus CBOOOIHOTO MaJEHUsI.

Pazpnen 10. DiiekTpoMarHuTHoOe 1oJie U 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMarHuTHOE  IOJIe.  OJIEKTPOMAarHuTHele  BOJHBL.  CBOMCTBa
IEKTPOMArHuTHeIX BOJH. lllkana 3JeKTpOMAarHUTHBIX BOJIH. lMcronb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBSI3U.

o v oA W
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DJleKTpoMarauTHas npupoga cera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBeTA.

emoncmpayuu.

1. CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBIO MOOUIBHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJICHHUS.

JlyueBass  mMozaenp  CBeTa. Uctounuku  cBera.  IIpsmonmHeiHoe
pactipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceta. [nockoe
3epKano. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpesnomieHUs cBeta. llosiHOe BHyTpeHHEe
OTpaKEHUE CBeTa. VCrmonap30BaHUME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAAX.

Jlmaza. Xom myweir B JnwmH3e. OnrTuyeckas cucrema (¢oToammapara,
MUKpOCKONIa M Tejeckona. ['1a3 kak omnTuhuyeckass cucteMa. bIum3opykocTh U
JAaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoTona. CroxeHue
CIIEKTPAJIbHBIX LIBETOB. J(Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssMONMHEWHOE PacIIPOCTPAaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

XoJ nyueil B coOMparoIiei JIMH3e.

XoJ JIyder B paCCEUBAIOIIECH JIUH3E.

[Tomyuenne n300pakeHUi ¢ TOMOLIBIO JTUH3.

[Tpunuun aeiictBust GporoanmapaTa, MUKPOCKOTA U TEJIECKOIIA.

10. Monens riasa.

11. Paznoxenue 6e5oro ceera B CIEKTP.

12. [lomy4yenue 6em0ro cBETa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnvie padbomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJla OTpa)K€HUsS CBETOBOTO Jyda OT yrJia
MaJICHHUS.

2. M3yueHue xapakTepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3€pKajle.

3. HccnenoBaHue 3aBUCHMOCTH YIUIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yTJia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

L o N o Uk wWwN e
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4. IlomydeHne n300paxxeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.
Omnpenenenre GOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMparomeit
JIMH3BI.

6. ONBITHI 110 Pa3JIOKEHUIO OEJIO0r0 CBETa B CIIEKTP.

OmnbITEl MO BOCHPUATHIO I[BETA MPEIMETOB IMpPHU MX HAOIIOAECHUU uepe3
[[BETOBBIC (DUIIBTPHIL.

Pasznen 12. KBaHTOBBIC SIBJICHHUS.

OmnbiTel Pe3epdopaa u mimanerapHas mojenb aroma. Mojaenb aroma bopa.
HcnyckaHue 1 NMOTIIOIIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThIe CIIEKTPBI.

PagnoaktuBHOCTE. Anb(a-, 6eTa- u raMma-uznyyeHusi. CTpoeHUE aTOMHOIO
anpa. Hyknonnas wmogens aromHoro sapa. HWsoromsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIEp.

AnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAJIOBOTO M MAaCCOBOI'O YHCEIL
OHeprus CBsA3M aTOMHBIX sAnep. CBs3p Macchl M dHepruu. Peakuuu cuHTe3a n
nenenus siaep. Mcrounnku 3ueprun ConHna u 3BE31.

Snepnas sHepreruka. J[eMCTBHS pPaguOaKTUBHBIX HW3JIYYEHHU HA HKUBBIC
OpraHU3MBl.

Hemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOLIEHUS.

2. CnexTpsl pa3IN4yHbIX T'a30B.

3. CmekTp BoaOpoa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTurka HOHU3UPYIOIMIHNX U3TyUYCHHM.

6. Perucrpanus nsimydeHus NPUPOIHBIX MUHEPAJIOB U MPOLYKTOB.

Jlabopamopnvie padbomel u onvimel.

1. HaOnroneHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIy4YECHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHHE DHEPIUM YacCTHULBI IO TOPMO3HOMY

nyTH (o gotorpadusim).

3. H3mepenue paanoakTUBHOTO (oHA.

IHoBTOPUTEIBHO-0000 1AM MOAYJIb.

[ToBTOpHUTENHHO--0000IIAIOIINI MOIYJIh IPEIHA3HAYEH JIJISI CHCTEMAaTHU3alUN
U 0000mIeHHsT  MPEAMETHOTO  COAEpXKaHUS UM ONbITa  JESITEIbHOCTH,
IpUOOPETEHHOTO IPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakXkKe g NOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (Qu3uke sl OO0ydaronmxcs,
BBIOPABIINX 3TOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUM TAHHOTO MOJIYJIA PEaJU3yIOTCSI U CUCTEMATU3UPYIOTCS BHJIbI
JESITEIbHOCTH, HA OCHOBE KOTOPBIX OOECIIEUMBAETCS JOCTUKEHHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  0o0yuyeHus, (dopmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTh: OCBOEHHE HAay4YHBIX METOJOB HCCIEAOBAHUS
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SBJICHUN TPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBACHATH (PU3MUECKUE
SIBJICHUS, TPUMEHsS TOJyYEHHbIE 3HAHMs, pellaTh 3a4a4d, B TOM YMCIIE
KA4YE€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpyHIMINAIBHO AEATEIBHOCTHBIM XapakTep JAAaHHOTO paszena peaausyercs
32 Ccu€T TOro, 4yro OOydarollMecs BBIIOJHAIOT 3aJaHUs, B KOTOPBIX UM
IIPEJIAracTCs:
Ha OCHOBE IIOJIYYEHHBIX 3HAHUN pacro3HaBaTb M HAYYHO OOBACHSTH
buznyeckue sIBICHHUS B OKPYKAIOLICH MPUPOE U MTOBCEIHEBHOMN KU3HH;
UCIOJIb30BaTh HayYHbIE METO/Ibl UCCIENOBaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIE I IPOBEPKU TUIIOTE3 U ITOIYYEHUS] TECOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHBIE OCHOBBI HamOojee BaXKHBIX JOCTH)KCHHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTUYECKOTO MCIOJIb30BAaHMS PA3JINYHBIX HCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA ITPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BUIOB
SHEPIUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMsA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3yuyenue Gu3MKU HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMPaBICHO

Ha JIOCTWKEHHE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJbTATOB.

B pesynbrare nzydeHus Gpu3NKu Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMUs

y oOyyaromierocs OyayT cOpMUpOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3yJbTaThl B
YaCTH:

1) naTpMOTHYECKOTr0 BOCIIUTAHMSA

— IPOSIBJICHUE MHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOMN
(duznuecKoil HayKu;

— [IEHHOCTHOE OTHOLIEHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

2) rpasKaaHCKOr0 U AyYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

— FOTOBHOCTh K aKTUBHOMY YYacTHIO B 00OCYXIE€HHUU OOIIECTBEHHO 3HAYMMBIX
U OTHUYECKHX TMpoOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTHKEHUHN PU3UKH;

— OCO3HaHUE BaXHOCTH MOPAJIbHO--3TUYECKUX MPHUHIMIOB B JESITEIBHOCTH
YUYEHOT0;

3) 3cTeTH4eCKOro BOCIIMTAHUSA:

— BOCIHPUATUE 3CTETUYECKUX KAUECTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOM HAyKH KaK MOIIHOIO HHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAKHEHMIIEH COCTABILIOLIEH
KYJbTYpBHI,

— Ppa3BUTHE HAy4YHOH JHO0O3HATENBHOCTH, MHTEpPECa K HCCIEN0BATENbCKON
NEeSATEIbHOCTH;

S5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
0J1aronosIy4mns:

— OCO3HAHHME LIEHHOCTH 0e30macHoro oOpaza JKM3HHU B COBPEMEHHOM
TEXHOJIOTHUYECKOM MHpE, BaXKHOCTU TpaBUJ O€30MacHOro TIOBEIEHHUS Ha
TpPaHCIIOPTE, Ha JOPOTax, C AJIEKTPUUYECKUM U TEIUIOBBIM OOOpPYAOBAHHEM B
JIOMAIIHUX yCIIOBHSIX;

— Cc(pOpPMHUPOBAHHOCTh HAaBBIKA PEQIIEKCUM, IPU3HAHUE CBOErO IIpaBa Ha
OIIMOKY U TAKOTO K€ MpaBa y APYroro 4eJoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— AKTHUBHOE Yy4YaCTHE B PEILIECHUU MPAKTUYECKUX 3a1ad (B paMKax CEMbH,

o0pazoBaTenbHON  OpraHmW3alid, Topoja, Kpas) TEXHOJOTHYECKOW |
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COITMAJILHOM HAMPABJICHHOCTH, TPEOYIOIIMX B TOM 4YHCIE W (PU3MUECKUX
3HAHMU;

e — HHTEPEC K MPAKTUYECKOMY MU3YUYCHHIO IPO(eccHii, CBSI3aHHBIX ¢ (DU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUS:

e — OpHCGHTAIMS HA MPUMEHEHHE (PU3MUECKUX 3HAHMU IJI1 pEIIeHUs 3aaad B
00JIacTH OKpY’)KAIOIICH Cpeapl, IUIAHUPOBAHUS IIOCTYIIKOB M OIICHKH HX
BO3MOYKHBIX ITOCIICJICTBUN 111 OKPY’KAIOIIEH CPEIbl;

e — OCO3HaHHME TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKHX MPoOJjeM M IMyTed HX
pELICHUS;

e 8) amamranum K HU3MEHSIOIIMMCH YCJOBHAM COLHMAJIBHON W NPUPOIHON
cpeabl:

e — TOTPEOHOCTh BO B3aMMOJCHCTBUM TPH BBHITIOJHEHUU MCCIICAOBAaHUNA H
MPOCKTOB (HU3UYECKOW HAIPABICHHOCTH, OTKPHITOCTH OIBITY W 3HAHHUIM
JIPyTHX;

e — TOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTA YEPE3 IMPAKTUYECKYIO
JICATEIILHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4Hciie GOPMYyITUPOBATH
UJIe, TIOHSATHUSI, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SBICHUSAX;

e — OCO3HaHME Je(DUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH
buzukwy;

e — IUIAHUPOBAHHWE CBOETO PAa3BHUTHS B MNPUOOPETEHWH HOBBIX (HU3HUCCKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3aHUMOCBSI3HU MPUPO/IBI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCTIOJIB30BaHNEM (DHU3HUCCKUX 3HAHUMH;

e — OIICHKAa CBOMX JICUCTBHM C Y4YETOM BIMSHHS Ha OKPYXKAIOILIYIO Cpeny,
BO3MOKHBIX T'TTOOQIBLHBIX ITOCJICACTBH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBOCHHS TporpamMmbl 1Mo (U3WMKE HA YPOBHE OCHOBHOTO
ob1iero o6pa3zoBanus y oOydaromierocs: 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONIIE T03HABATEIHbHBIC YHUBEPCATbHBIC YICOHbIC TeHCTBU,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JCHCTBUS,  PETYJISTUBHBIC
yYHUBEpCAIbHBIC yIeOHbBIC TCUCTBUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

Bba3oBble JJoruuyeckue JelicTBUA:
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BBISIBISITh U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB
(s1BNIEHU);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALUNA, OCHOBAHUS IS
0000111eHNs U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTU U IIPOTUBOPEUMS B PACCMAaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALINXCA K (PU3UUECKUM SIBIICHUSM;
BBISIBJISITH NIPUYUHHO--CJIEICTBEHHBIE CBS3U IMPU H3YyYEHUU (PUINIECKUX
SBJIGHUN M MPOIIECCOB, J€NaTh BHIBOABI C UCMOIb30BAHUEM JIETYKTHUBHBIX
Y UHAYKTUBHBIX YMO3AKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJTUUMH;

CaMOCTOSITENIbHO BBIOMpaTh CHoco0 pemieHus ydeOHOW —Qu3nveckon
3a/layu (CpaBHEHHE HECKOJIBKMX BAPUAHTOB pELIEHUs, BBIOOp HambOojee
MOJIXOJISIIIETO ¢ YYETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBblIe ucciieqoBarTeLCcKHe JeiCTBUSA:

UCTIOJIb30BaTh BOMPOCHI KaK UCCIIE0BATEIbCKUNA MHCTPYMEHT ITO3HAHMS;
MPOBOAUTH 10 CAMOCTOSITEIBHO COCTABIICHHOMY IIJIaHY OIBIT, HECIOKHBIN
¢u3nYeCKUil IKCIEPUMEHT, HEOOJBIIOE UCCIeN0BaHHEe (PU3UIECKOTO
SIBJICHUS;

OLICHUBaTh HAa TNPUMEHUMOCTh U  JOCTOBEPHOCTh HMH(OPMAILIHIO,
HOJYYCHHYIO B X0/ UCCIIEIOBAHNUS WM SKCTIIEPUMEHTA;

CaMOCTOSITENIbHO (POpMYIHpPOBaTH 0OO0OIIEHNS U BHIBOABI IO pe3yibTaTaM
pOBEIEHHOTO HAOJIOACHNUS, OIIBITA, CCIIEOBAHUS;

NPOTHO3UPOBATh BO3MOXKHOE JalipHeWiee pa3BUTHE  (DU3HUECKUX
IPOIIECCOB, a TAKXKE BBIABUIaTh MPEAIOIOKEHHS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ nngopmanueii:

NPUMEHSTh pa3jIMYHbIC METOJbI, HHCTPYMEHTBI M 3alPOCHI MPH MOMCKE U
orbope MH(OPMAIUM WU JaHHBIX C YYETOM MPEIIOKCHHON ydeOHOM
bu3ndecKoi 3a/1a4u;

aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH WH(POPMAITHIO
pa3IMYHBIX BUIOB U (hOPM IIPEICTABICHHS,

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMAIBbHYIO (OpMYy  TpPEACTABICHUS
UHPOpPMAIIMM ¥ WUIIOCTPUPOBATh pEIIacMbIC 3aJadd  HECJIOKHBIMU
CXEMaMH, JHarpaMMaMH, HHOU TpadUKON U X KOMOMHAIIHSMH.

KOMMyHHKaTl/IBHBIe YHUBEPCAJIBHBIC yqeﬁﬂble HeﬁCTBHﬂ!

B XOC¢ OOCYXICHHUS Y4COHOro MaTepuaya, pe3yJbTaTOB JIA0OpaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOIPOCHI I10 CYIIECTBY 00CYKIaeMO TEMbI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3a/Jaud W IOJJCpKaHUE
OaroxeaaTeIbHOCTH OOIICHUS;
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COIIOCTABIIATh CBOM CYXKJEHUSA C CYXICHUSMH JPYTUX YYaCTHUKOB
Juanora, oOHapyKUBaTh Pa3IUUYKME U CXOACTBO MO3UIIHIA;

BBIPAJKATH CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAaX;
nyOJIMYHO NPEICTABIATh PE3YIbTAThI BHIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBaHUS, IPOEKTA);

NOHMMAaTh W HWCHOJNb30BaTh  IpPEMMYyIIECTBA  KOMaHJIHOM U
WHAMBUAYAIIbHONH paOOThl MPH pPEIICHUH KOHKPETHOW (Qu3ndeckon
npoOIEMBL;

IIPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEUCTBUS
no €€ JOCTWKEHHUIO: paclpeiessiTe poiH, OOCYKIaTb IPOLECCh U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOICH;
BBIIIOJIHATH CBOKO YacTh paOOThI, AOCTUrasi KAYECTBEHHOI'O PE3YJIbTATA I10
CBOEMY HAINPABICHUIO W KOOPAUHUPYS CBOU JCHUCTBUSA C JPYTUMHU
YJICHAMHA KOMAaH/JIbI;

OLICHMBATh KAaye€CTBO CBOETO BKJIAJa B OOMIMHA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSL.

PeryasiTuBHbIE YHMBepcaJbHbIE Y4eOHbIE el CTBUSA

Camoopranusanus:

BBISIBJISITH TTPOOJIEMBI B JKM3HEHHBIX U YUYEOHBIX CHUTYAIHsIX, TPEOYIOIINX
JUTS pelieHus (U3NIeCKUX 3HAHUM,

OPUCHTHPOBATHCA B  PA3IUYHBIX TOJIXOJAX TMPUHATHS  pEIICHUN
(vHIUBUAYyaTbHOE, TPUHATHE PEIICHUS B TPYIIIE, MPUHITHE PEIICHHMA
TPYIIION);

CaMOCTOSITEIIbHO COCTaBIIATh AITOPUTM pelIeHusT (PU3NIecKoi 3a1auu Win
IUTaHa HMCCIEAOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh IIPeIiaracMbie BAPUAHTHI PEIICHU;
JenaTh BRIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U IPeIjararh IUIaH €€ U3MECHECHMUS;
OOBSICHATH TPUYUHBI  JIOCTIDKEHUS  (HEIOCTIDKEHHUs) PE3yJbTaToB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCII€ B XOJ BBIIOJTHEHUS
(U3NYECKOr0  MCCIENOBAHMS WM IPOEKTa) HAa OCHOBE HOBBIX
00OCTOSITENILCTB, W3MEHUBILIUXCS CHUTYyalllii, YCTaHOBJIEHHBIX OILIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YyJIbTATa LEIU U YCIOBUIM;
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CTaBUTh ce0s Ha MECTO JIPYroro 4ejaoBeKa B XOJ€E CHopa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIrOro;
npuU3HaBaTh CBOE MPABO Ha OMIMOKY MPU pEIIeHUH (PU3NUECKHUX 3a/1a4 WIN
B YTBEPIKICHUSX Ha HAYYHBIE TEMBI U TAKOE XK€ MIPaBO APYroro.

NNPEAMETHBIE PE3YJIBTATBI

K koHIty o0yueHus B 7 Kjacce npeMETHbIEC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCSI YMEHUIA:

WCIIOJIb30BaTh  MOHATHS: (PU3NYECKWe W  XHMHYCCKHE  SIBJICHMUS,
HaOJII0ICHUE, SKCIEPUMEHT, MOJEelNb, TUIOTEe3a, €AUHUIBI (DU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE,
KUJIKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIIMHEMHOE), TPAEKTOpHUs, PaBHOACHCTBYIOIIAS
cuna,  gedopmanus  (ymopyras, — IUIacTUYecCKasl),  HEBECOMOCT,
COOONIAIOITUECS COCY/IBI;

paznuyath siBneHus (Auddy3us, TEII0BOE IBMKEHHE YaCTHUIl BEIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JBUXKCHHUE, HWHEPLHUS,
B3aUMOJICMCTBUE TEJI, PABHOBECUE TBEPIBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalleHus, epeiaya JaBjaeHus: TBEPAbIMU TeJIaMHU, KUJKOCTIMU U Fa3aMH,
aTMOc(pepHOE J[aBlICHHUE, IJIABaHUE TeJl, MPEBPAIICHUS MEXaHUYECKOU
HHEPTUM) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSIBJICHHE HW3YYCHHBIX (U3WYECKUX SBICHUNW B
OKpY’>KalollleM MHpe, B TOM uHclie (U3nYecKue SBICHHUS B MPUPOJE:
IpUMEPHI JABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B >KHMBOM U HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUSI B MPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EPHOTO TaBJICHUS Ha KMBOW OpraHW3M, IJIABaHUE PHIO, phlUyaru B
TEJIe YeNOBEeKa, IPH 3TOM MEPEBOAUTH MPAKTUUECKYIO 33a/auy B y4eOHYIO,
BBIICNIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) GU3UUECKUX SIBICHHUIA;
OMKCHIBaTh U3yUYECHHBIC CBOMCTBA TeJ U (U3UUECKUE SIBJICHUS, UCIIOJNIb3YsI
bu3ndecKkre BeTuInHbI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMS, Ty Th,
CKOPOCTb, CPEIIHSASI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TAKECTH, BEC TEa,
cuina  TpeHus, JaBleHue  (TBEpAOro  Tena, KUIAKOCTH, Trasa),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYECKas paboTa, MOUIHOCTb, MJIEYO CHIIBI,
MOMEHT CWJIbl, KO3G(UIMEHT TOJE3HOro JEHCTBUS MEXaHU3MOB,
KMHETUYEeCKass W MOTCHIMalbHAs YHEPrusi), MpU OMUCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKUH  CMBICT  HUCIOJB3YyeMBIX  BEJIIMYWH, HX
0003HaueHUd W €AUHMIIBI (U3UYECKUX BEJIWYUH, HAXOAHUTH (DOPMYIIBI,
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CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEJIUYHMHAMM,
CTPOUTH TPpaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYNH;
XapaKTepu30BaTh CBOWCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3YsI MpaBWila CIOXKEHHUs cuil (BAOJb OAHOW mpsimMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBUiIO paBHOBecHs pbiyara (0J0Ka),
«30JI0TOE€ TPaBUJIO» MEXAHHWKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MpPU O3TOM JaBaTh CJOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMUCHIBATh €70 MATEMATHYECKOE BhIPAKEHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, IPOIIECChl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYHUHHO--CJIEACTBEHHBIC CBSA3U, CTPOUTH OOBsCHEHUE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpPOM Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKHUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacu€THble 3aJaud B 1—2 JeHCTBUS, HCHONB3Yys 3aKOHBI U
dbopmyIbl, CBs3bIBatONIME (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHalIM3a
yCIIOBUS 33/1a4M 3aIUCHIBATh KPATKOE yCIOBHUE, MOACTABIATh (PU3UUECKHUE
BETUYUHBI B (HOPMYJIBI M TPOBOAUTH PACUETHI, HAXOAWTH CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE /U1 pEUICHUs 3a/1a4, OIICHUBATh PEATUCTUUYHOCTh
NOJIy4YeHHOU (PU3NYECKON BETUUNHBL;

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(bU3UYECKUX METOJIOB, B ONIMCAHUU UCCIICIOBAHUS BBIICTSATH ITPOBEPSIEMOE
OpeanojaokeHne  (Tumoresy),  pa3iuyaTb W UHTEPHPETUPOBATH
MOJIYYCHHBIM pe3yJbTaT, HAXOAUTh OMMUOKKM B XOJE OINbITA, JeJaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

MPOBOJUTH OMBITHI MO HAOMIOACHHWIO (U3WYECKUX SBICHUA WU
bu3IecKux CBOWCTB T bopMyIUpPOBATH MIPOBEPSIEMbIC
MPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aMUChIBaTh XOJ OMbITa U POPMYJIUPOBATH BHIBOBL;

BBITIOJTHATh MPSIMBIE U3MEPEHUSI PACCTOSHUSI, BPEMEHHU, MAaCChl Tela,
o0bémMa, CcUIBI M TEMIIEpaTypbl C UCHOJIb30BAaHUEM aHAJIOTOBBIX U
upoBBIX MPHUOOPOB, 3aMUCHIBATH IOKa3aHHUA MPHOOPOB C YUYETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3NUYECKON BEJIMYUHBI OT
JIpPYyrol ¢ HCMOJb30BAHUEM TNPSMBIX HU3MEPEHUH (3aBUCUMOCTH MYTH
PAaBHOMEpPHO JBWXKYIIETOCS Tela OT BPEMEHM JBWKCHUS TeJa, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadyecTBa 00pabOTKHU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHUJIbI TPEHUS OT ILJIOIIAU COIPUKOCHOBEHUS TN, CHIIbI
YOPYTOCTH OT YUIMHEHHS MPY>KUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00BbEMaA
MOTPYyKEHHON YaCTH TeJla U OT IIOTHOCTU XKHUJKOCTH, €€ HE3aBUCUMOCTHU
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OT TUTOTHOCTH T€Ja, OT TIyOWHBI, Ha KOTOPYIO MOTPY>KEHO TENO, YCIOBUN
TUTaBaHMSI TEJl, YCJIOBHMM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaTh YCTaHOBKY U
BBITIOJHATh W3MEPEHUS, CIeIys MPEIoKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yNbTaThl MOJTYYCHHOH 3aBUCHUMOCTH (DU3MYECKHX BEIUYMH B BHUJIC
NPEUIOKEHHBIX Ta0nuil U TpaduKOB, AENaTh BBIBOJABI MO pe3yibTaTaM
UCCIIC/IOBAHMS,

NPOBOANTH KOCBEHHBIE HU3MEpEeHHsI (DU3MUECKHX BEIWYUH (IJIIOTHOCTD
BEIECTBA JKUAKOCTH W TBEPAOTO Teja, CUJa TPEHHS CKOJIBKCHHUS,
JaBICHWE  BO3JyXa, BBITAIKUBAIONIAs CWIa, JEHCTByMOIas Ha
NOrpyKEHHOE B KHUAKOCTh TeJ0, KOA(D(PUIIMEHT MOoNe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAysS NPEIOKEHHOW HWHCTPYKIUU: TIpU
BBITIOJTHEHUH HW3MEPEHUIl coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYUCIIATH 3HAYCHNE UCKOMOW BEJTMYHHBI,

coOroaTh MpaBuia TEXHUKU 0€30TIaCHOCTH MpU paboTe ¢ 1abopaTOpHBIM
obopynoBaHUEM;

yKa3bIBaTh MPUHIIMAIBI JACHUCTBUS TMPHUOOPOB M TEXHUYECKUX YCTPOMCTR:
BEChI, TEPMOMETp, JAMHAMOMETp, COOOINAIOIINECS COCYAbI, OapoMerp,
phIYar, OIBIKHBINA W HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3yUYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAHHUA (B TOM YHCIHE:
NOJIINITHUKY, YCTPOWCTBO BOJOIPOBOJAA, THUIAPABIMYECKUN Ipecc,
MaHOMETp, BRICOTOMEP, TOPITHEBOW HACOC, aApEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBax (PU3NYECKUX SIBJICHUN W HEOOXOIUMBbIC (PU3UUIECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEpPHl  (HAXOIWTh  WH(OpPMAIMIO O  TIpPUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUs (DU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU JUIs oOecrieueHrs 0€30IacHOCTH MpU oOpallieHur ¢ npudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOJIOACHHUS
HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY KaIOIIEH cpee;

OCYHIECTBIISATh OTOOp MCTOYHHUKOB wHHPOpmanuu B HWHTepHere B
COOTBETCTBUH C 3aJaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOITUXCS
3HAHUA ¥ TYyTéM CpPaBHEHHUS PA3IUYHBIX HCTOYHUKOB  BBIJICISTH
uHGOpPMAIIMIO, KOTOpas SIBISETCA MPOTHBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTIOJIb30BaTh MPH BHITIOJHEHUHN YUEOHBIX 3a/IaHUi HAYTHO--TIOMYJISIPHYIO
auTepaTypy  (QU3MYECKOro  COACpXKaHWs, CIPABOYHBIE MaTEpHAIbI,
pecypcel cetu MHTEpHET, BIageTh mpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
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co3/aBaTb COOCTBEHHbIE KpPaTKUE MUCBbMEHHBIE M YCTHBIE COOOILECHUS HA
OCHOBE 2—3 UCTOYHUKOB MH(pOpMaluu (HU3NIECKOTO COACPKAHMS, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHE COOOIIEHUS O PE3yJbTaTax IPOEKTOB
WIH Y4YeOHBIX HCCIEJIOBAaHUM, IPU H3TOM TIPaMOTHO HCIIOJIb30BAThH
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (OU3HMKH, COIPOBOXAATH
BBICTYIUICHUE ITPE3EHTALlAEH;

IpU BBINIOJTHEHUH YYE€OHBIX MPOEKTOB WU HCCIEIOBAaHUI pachpeneniaTh
00sI3aHHOCTH B TPYIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3aJladaMH,
CIEIUTh 32 BBINOJHEHUEM IUIaHA JCHCTBUM, aJeKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJaJ B  JEATENBHOCTh  IPYyNIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aWMOJEHCTBUE, YUUTHIBAsE MHEHHE OKPYKAFOIIHX.

K koHIy 00yueHus B 8 Kiiacce nmpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JIOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCSI YMEHUIA:

MCIOJIb30BaTh MOHATUA: Macca U pa3Mepbl MOJIEKYJI, TETUIOBOE JABUKCHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEILIECTBA, KPUCTALIINYECKUE U
amop(HBIC TeNa, HACHIIICHHBIA W HEHACHIICHHBIA MMap, BIAKHOCTH
BO3yXa, TEMIIEparypa, BHYTPCHHSS DSHEPTUs, TEIJIOBOW JBUTATENb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsi/l, FJICKTPUUECKOE T0JI€, TPOBOIHUKHU
Y JTURJICKTPUKH, TOCTOSAHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE T0JIE;
paznuuarh SBJICHUS (TEIJIOBOE pacUIMpeHHe M CKaTHhe, Teruionepesaaya,
TEIJIOBOE PABHOBECHUE, CMAUMBAHUE, KAIWIUIAPHBIC SIBJICHUS, UCIIAPEHUE,
KOHJICHCAI[Usl, IUIABJICHUE, KpHUCTauIM3anus (OTBEpJEBAHUE), KHUIICHUE,
Terionepeaaya (TETmI0MPOBOIHOCTD, KOHBEKIIHS, U3JIy4YEHHE),
AIIEKTPU3AIUA TeJl, B3aUMOJICHCTBUE 3apsIAOB, NCHCTBUS AJIEKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKAHUE, B3aUMOJCKUCTBUE MATrHUTOB, JCHCTBUE
MarHMTHOTO MOJIsl HA MPOBOJHUK C TOKOM, SJIEKTPOMATrHUTHASI UHIYKIIHS)
[0 ONHUCAHUI0O UX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBICHHE HW3YYCHHBIX (U3UYECKUX SBICHUU B
OKpY)KaloIeM MHpEe, B TOM 4YHCIe (U3NYECKUE SBICHHUS B TPHPOJC:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIPHBbIC SBJICHHS B TMPUPOJE,
KpUCTa/UIbl B mpupone, uziaydeHue CosiHIa, 3amep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 0Opa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, dJICKTPUUECKHE
SBICHUS B aTMoc(epe, DJIEKTPUUECTBO KUBBIX OPTraHW3MOB, MarHUTHOE
noyie 3eMii, Jpeid MOII0COB, POJIb MAarHUTHOTO TIOJS JUIsSl JKU3HU Ha
3emJie, OJISIPHOE CUSAHUE, IPU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3NUECKHUX
SIBJICHUU;
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ONKCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (PU3UUYECKUE SBICHUS, UCIIONIb3YS
duznyeckre BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJINIECTBO
TEIJIOTHI, yJieJbHAsg TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUIABJICHUS, YJelbHas TEIJIoTa IapooOpa3oBaHus, yJeiabHas TEIIOTA
CrOpaHMs TOIUIMBA, KO3(PPUIMEHT TOJE3HOTO JIEHCTBUS TEIJIOBOU
MalIMHbl, OTHOCHUTEJIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPHUUYECKHH 3apsf,
cuja TOKa, 3JIEKTPUYECKOE HANPSIKEHHE, COMPOTHUBIIEHUE IPOBOJHHUKA,
yAEIBbHOE  CONPOTUBIEHUWE  BEIIeCTBa, pabdoTa H  MOIIHOCTh
DIIEKTPUYECKOTO  TOKa), IpU ONMCAHMM TPABUWIbHO  TPAaKTOBATh
(u3NYECKUN CMBICI HCIIOJIb3YEMBIX BEJIMYMH, 00O3HAUEHUS U €IUHULIBI
$u3NYECKUX BEJIWYUH, HAXOAUTH (HOPMYIbI, CBS3BIBAIOLIUE JJIAHHYIO
$u3NYECKyI0 BENMYMHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;

XapaKkTepu30BaTh CBOMICTBa Teil, (PU3UUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3ysl OCHOBHBIE IOJIOXKEHUS MOJIEKYJISIPHO--KHHETUYECKOU TEOpUU
CTPOEHHUS BEIIECTBA, MPUHILIMI CYNEPHNO3ULUN IMOJNEeH (Ha KAYECTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3aKoH OMma 11 yyacTKa LEenu, 3aKOH
Jbxoyns—JleHna, 3aKOH COXpaHEHUsl DSHEpPruM, IpU OSTOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUChIBaTh €r0 MAaTEMaTH4YECKOE
BBIPAKEHHUE;

OOBSCHATh (U3UYECKUE TPOLECChl W CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyalui MPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTEPA: BBISBISATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 TOrMYecKuX
IIaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MUYECKUX SIBJICHUI,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3amadyd B 2-3 JACHCTBUSA, HCIONB3YS 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
yCIIOBUSL 3a/laydl 3alHChIBaTh KPATKOE YCIOBHUE, BBISBISTH HEIOCTATOK
JaHHBIX IS pelIeHWs 3a7add, BbIOMpaTh 3aKOHBI W (OPMYIIBI,
HEOOXOJUMbIE il €€ pelIeHHs, NPOBOAUTH pPAcu€Thl U CpPAaBHUBATH
MOJTy4YE€HHOE 3HaUYeHUE (PU3NIECKON BETUYMHBI C U3BECTHBIMU TAHHBIMH,
pacrno3HaBaTh MpOOJEMBI, KOTOpPbIE MOXKHO PpELIUTh I[PU HMOMOIIU
(uU3NYECKUX METO/IOB, MCIONb3Yysl ONUCAHHE HCCIIEIOBAaHUS, BBIICIATH
IIPOBEPSAEMOE NIPEANOIOKEHNE, OLEHUBAaTh MPABWIBHOCTH MOpSAJKa
IIPOBE/ICHUSI HCCIIEOBAHUS, 1€JIaTh BHIBOJBL;

IPOBOANUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKUX SIBICHUA WIH
($u3nYECKUX CBOWCTB TN (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT €ero o0béMa, TeMIrepaTypbl, CKOPOCTH IPOLIECCa OCThIBAHUS U
HarpeBaHusi MPU M3IYUYCHUH OT LBETAa H3Iydyaromiedl (IOrJIoNaroIieil)
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IIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATyphbl KUIKOCTU U
IJIOMAAA €€ IIOBEPXHOCTH, OJJIEKTPHU3alMsg TEI MW B3aWUMOJCUCTBHUE
IIEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyalIM3allMsl MarHUTHBIX IIOJIEW IIOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHuTHOTO TOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOICTBA DJEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMyIUpOBATH
pOBEpsieMbIE MPEANONIOKEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/10BaHus, ONKUCHIBATH XOJI ONbITA U (POPMYITHPOBATH BHIBOJIBL;
BBIIOJIHATH  IPSAMBIE  U3MEPEHMsSI  TEMIEPATYPbl, OTHOCHTEJIBHOMN
BIQXXHOCTH BO3JyXa, CHJIbI TOKA, HAIPSOKEHUSA C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3MUECKHX BEIMYMH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN € YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOJUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETUYHUHBI OT
Ipyrol C UCHOJb30BAaHUEM MPAMBIX HU3MEPEHUH  (3aBUCHUMOCTH
CONPOTUBIICHUS IPOBOJHMKA OT €ro JUIMHBL, IUIOIAAU IIOIEPEYHOro
CEYEHMS U YAEIBHOIO COMPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CHIIbI TOKA,
UAYLIEro 4epe3 MPOBOAHMK, OT HANpsDKEHWs Ha  [POBOJHHUKE,
UCCIIEIOBAHNE TIOCJIEAOBATENBHOIO M IAPAJUICIBHOTO  COCAMHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBITNIOJHATh M3MEPEHUS, Clenys MPEAJoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynapTaThl TMOJYYEHHOW 3aBUCHMOCTH B BHAE TaOJMUIl U TpadHKOB,
JieNaTh BBIBOJIBI 10 PE3YJIBTATAM HCCIIEOBAHUS;

IPOBOJNTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BeEIMYMH (yAesibHas
TEIUIOEMKOCTh ~ BELIECTBA, CONPOTHUBIEHUE NPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIaHUPOBATH U3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIIENysl MPEIJI0KEHHON HMHCTPYKLHH, U
BBIYMCIIATH 3HAUCHUE BEIIMYNHBI;

coOroAaTh npaBuia TEXHUKU 0€30IaCHOCTH IpU padboTe ¢ J1abopaTOPHBIM
obopynoBaHUEM;

XapaKTepu30BaTh MPUHIUMBl JCUCTBUA HU3YYEHHBIX MNPHOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX OnucaHus (B TOM YHCIE:
CUCTEMA OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOWHA, amMIepMeTp,
BOJIBTMETP, CUETUMK DIIEKTPUYECKOW HHEPIUH, DSJIEKTPOOCBETUTEIIBHBIE
npUOOPBI, HArPEBATEIbHBIE AIEKTPONPUOOPHI (IIPUMEPHI), INEKTPUUECKUE
NPEIOXPAHUTEIH, IEKTPOMArHuUT, 3JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIOJIb3Ysl 3HAHUS O CBOMCTBaxX (DPM3MUYECKUX SIBJICHUI UM HEO0OXOIUMBIE
(uznyecKkrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIIbHBIC
opuOOpsl MO CXEMaM M CXEMaTUYHbIM PHUCYHKaM  (3KHUJIKOCTHBII
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TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JIBUraTeIb BHYTPEHHETO
CrOpaHHs, BJEKTPOCKON, PEOCTaT), COCTABIATh CXEMbI AIIEKTPUUYECKUX
Heneil ¢ mocae0BaTeNbHbBIM U MapaljIeIbHBIM COCTUHEHHEM DJIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX 1IeTIeH;
OPUBOAUTH  NpUMEpPHl  (HAXOIUTh  HMH(OpMALMIO O  IPUMEPAX)
NPAaKTHYECKOrO HCIOJB30BaHUs (DU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJi1 obecrieyeHus: 0€30MacHOCTH MPH OOpaIleHUH C MPUOOpamMH U
TEXHUYECKUMHU YyCTPOMCTBAMM, COXPAHEHUS 3/I0pPOBbS U COOJIOACHHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY>KAIOIIEH Cpe/ie;

OCYHIECTBJSATh MOUCK HHGOpMaMK  (U3UUYECKOTO COACpPKAHUS B
NuTepHere, Ha OCHOBE HMEKIOUIMXCS 3HAHUA M NOYTEM CpPABHECHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACISITH  HMH(POPMAIMIO, KOTOpas
SIBJISICTCS] IPOTUBOPEUUBON T MOKET OBITh HEJIOCTOBEPHOM;
UCIIOJIb30BaTh NP BBHIMOJHEHUU YUEOHBIX 3aJaHUil HayYHO--TIOMYJISIPHYIO
JUTEPATYPY  (PU3UUYECKOrO0 COJIEpP)KaHMs, CIPaBOYHBIE MaTepHUabl,
pecypchbl ceti VIHTepHET, BIajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U KpPATKUE YCTHBIE COOOIICHMS,
0000mmass uHpOpMALMI0O U3 HECKOJbKUX MCTOYHUKOB (DU3UUYECKOTO
colepXaHusi, B TOM YHcle NyOJUYHO MPEACTABIATh PE3YyJIbTaTh
MPOEKTHOM WJIM HCCIIEeOBATENIbCKON JEATEIbHOCTH, P 3TOM T'PaMOTHO
UCIIONb30BaTh M3YYCHHBIM TMOHATUHHBIA ammapar Kypca (U3HKH,
COMNPOBOXKIATh BHICTYIUICHHUE MPE3CHTAIUEH;

IpU BBINOJHEHUH YYEOHBIX MPOEKTOB M MCCIEIOBAHUN (DU3NUECKUX
IPOLIECCOB paclpeiesisiTh OOS3aHHOCTH B TPYMIE B COOTBETCTBHHU C
MOCTaBJICHHBIMU 33J]a4aMH, CJIECIUTH 3a BBHIMOJIHEHUEM IUIaHA JICHCTBHUM U
KOPPEKTUPOBATh €ro, aJeKBaTHO OILICHMBaTh COOCTBEHHBIM BKJIaa B
NEeSATEIbHOCTh TPYIIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3pemniaTh KOHMIUKTHI.

K koHIy 00yueHus B 9 Kjacce npeMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCSI YMEHUIA:

UCIIOJIb30BaTh TOHSTHUS: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXAHWYECKOIO NBIXKEHHS, Jedopmalius
(ympyrasi, mjgacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M TEpEerpy3Ku, HEHTP TSKECTH, aOCOTIOTHO TBEPAOE TEIO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJeOaHusl U
BOJIHBI, 3BYK, MH(Pa3BYK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIC BOJIHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TalIbHO30PKOCTh,
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CIIEKTPBI UCITYCKAHUS M TOTJIOMICHUS, abda-, 0eTa- U raMmMa-u3IydeHus,
W30TOIIBI, SIAECPHASA SHEPTETUKA,;

pazniuuath SBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEHHOE
JBIDKCHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHHE, CBOOOIHOE
MaJICcHUE TeJI, PABHOMEPHOE JBM)KEHUE IO OKPYKHOCTH, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JBUKEHUE, KOJeOATeIbHOE JBIKCHHUE (3aTyXarolue U
BBIHYKJICHHBIE KOJIeOaHMsI), PE30HAHC, BOJIHOBOE IBMKEHHUE, OTPAKCHUE
3ByKa, MNPSIMOJIMHEWMHOE PaCHPOCTPAHECHHE, OTPAKECHUE U MPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKCHUE CBETA, Pa3iokKeHHE O0eJIoro CBeTa B
CIIGKTp UM CJIO)KCHME CIEKTPaJbHBIX IIBETOB, JHUCIIEPCHUS CBETa,
€CTECTBCHHAs1 PAJMOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEHYATOrO CIIEKTpa
W3JIyYEHUS ) MO ONMHUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIONTUX JaHHOE (PU3NIECKOE SBICHUE;

pacro3HaBaTh IPOSBICHUE M3YYCHHBIX (PU3MYECKHUX  SBJICHHM B
OKpy’)XKaroleM Mupe (B TOM dYHCIe (PU3HMYECKUE SIBJICHUS B IPHUPO/IE:
MPUJIUBBI U OTJIMBBI, IBUAKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBWKCHHE JKMBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB JKHWBOTHBIMHU,
3EMJICTPSICEHUE, CEWCMUYECKHME BOJHBI, IlyHaMH, 03XO, IIBETa TeJl,
ONTUYECKHUE SBJICHUS B TPHUPOJE, OUOJOTMUECKOE JCHCTBHUE BHUIUMOTO,
yIbTPpadUOJIECTOBOTO W PEHTTCHOBCKOTO M3JIyYCHHH, €CTECTBEHHBIM
pPaaMoOaKTUBHBIN (OH, KOCMHUYECKHE JIy4YH, PAJAAOAKTHUBHOC H3ITyUCHUE
MPUPOAHBIX MHUHEPAIOB, JEHUCTBUE PAAUOAKTUBHBIX W3JIYYEHHM Ha
OpraHu3M 4YeJIOBEKa), MPH 3TOM IEePEBOJUTH IMPAKTHYECKYIO 3aJady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3NUECKHUX
SIBIICHUI;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKUE SIBJICHUS, UCIIONB3YS
dbu3nyeckre BENMYMHBI (CpPeAHSss W MIHOBEHHAs CKOpPOCTh Tejla IMpu
HEPAaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEpPEeMEIlCHuEe, MyTh, YyTIJIOBas
CKOpPOCTh, CHJIa TPEHHMS, CWJa YIPYrOCTH, CHUJA TSIXKECTH, YCKOPECHUE
CBOOOJHOrO TMAaJCHUSI, BEC TeJla, HUMIIYJIbC Tejla, HUMIIYJIbC CHJIbL,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DHEPTHsl Tena,
MOJHATOTO HaJ MOBEPXHOCTBHIO 3€MJIM, MOTCHIUAIbHAS DHEPIUs CHKaTOU
MPYXUHBI, KUHETUYECKAs DHHEPrusi, IOJIHAsg MEXaHWYeCKas DSHEPIHus,
MEePHOJT M YacTOTa KOJICOAHWH, JJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPEJIIOMJICHUS CPEbl), IPU OMUCAHUU
MPaBWJIBHO TPaKTOBaTh (U3UYECKHM CMBICI HCIOJIB3YEMbIX BEJIWYUH,
0003HaYeHUS W EIWHUIBI (U3NUYECKUX BEIMYMH, HAXOIUTHh (DOPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MUECKYIO BEJIUYUHY C JAPYTMMHU BEIUYUHAMU,
CTPOUTH TPaPUKN N3YIECHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEJINYNH;
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XapaKTepu30BaTh CBOWCTBa Tel, (PU3UYECKHE SBICHHUS U IPOIECCHI,
UCIIONb3Ysl 3aKOH COXPAaHEHUS PHEPIUH, 3aKOH BCEMHUPHOTO TITOTCHMS,
NPUHLIUI CYNEPHO3UIMN CHUJI, MNPUHIUI OTHOCUTENbHOCTH [amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHHS UMITYJbCa, 3aKOHBI OTPAKCHUS U
IIPETOMIICHUS CBETa, 3aKOHBI COXPaHECHHUsI 3apsS0BOI0 U MAacCCOBOTO UHUCEI
IpU SJACPHBIX PEAKIUAX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa M 3alUCHIBATh €r0 MaTeMAaTUYECKOE BHIPAKEHUE;

OOBSCHATH (U3UYECKHE TPOLECChl W CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTYAIMil MPaKTUKO-OPUCHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
NPUYUHHO--CIICJICTBEHHBIC  CBSI3M, CTPOUTH OOBsSCHEHHWE W3 2-3
JIOTHYECKHX IIAaroB C OMOpPOM Ha 2—3 HM3yYEHHBIX CBOWCTBA (PU3UYECKUX
SABJICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anadd  (OMMparlluecs Ha cucreMy u3 23
yYpaBHEHHUI), HCTIONB3Ys 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (PU3UICCKHC
BEJIMUMHBI: HAa OCHOBE aHAIM3a YCIOBHUS 3aJadd 3alHChIBaTh KPaTKOE
YCIIOBUE, BBISBISATH HEIOCTAIOIINE WM M30BITOUYHBIC JTaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PEUICHHsI, TPOBOAUTH PACUEThl U
OIICHUBATh PEATUCTUYHOCTh TOJYUYEHHOTO 3HAYCHHS (PU3NIECKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXKHO PEUIUTh TMPH TOMOIIH
($uU3NYECKUX METOMOB, HCIONb3Yysl OMUCAHHE HWCCIEIOBAaHUS, BBIJCIATDH
IpOBEpsIEMOE  MPEINONOKEHUE, OICHUBATh MPABHWIBHOCTh IOPAJIKA
NPOBEJCHUS  MCCIEJOBAHUS, JeJNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNIbTaThl HAOIIOICHUH U OTBITOB;

OPOBOAMUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SIBICHUNA WU
dusznyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUs DHEPTUH, 3aBUCUMOCTh MEpHOAa KOJeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU TPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJIbIX KOJEOaHUMU, MPSIMOJIIMHEITHOE PACTIPOCTPAHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOICTB M300pa)KEHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)KeHHsI IpeaMeTa B coOuparomien
JWH3e, HAOIIOJEHUE CIUIOIIHBIX M JIMHEHYAThIX CIIEKTPOB HW3IYUYCHUS):
CaMOCTOSITEIFHO  COOMpaTh YCTAaHOBKY W3 HM30BITOUHOTO Habopa
o0Opy/lOBaHUsA, OMUCBHIBATH XOJ  OMNbITAa U €ro  pe3yJbTaThl,
(GbOopMyIpPOBATH BHIBOIBI,

IIPOBONUTH TPU HEOOXOJAUMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaess
CpemHee 3HAa4YeHHWE W3MEpsIeMOl BeTWMYUHBI (POKYCHOE pacCTOSHHE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BBIOOp crmoco0a HU3MEpPEHUs
(M3MEepUTENHHOTO MPUOOpPa);
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IPOBOJIUTH HCCIEIOBAHWE 3aBUCUMOCTEH (U3MYECKUX BEIUYHH C
UCIIOJIb30BaHUEM MPSAMBIX HM3MEPEHUHN (3aBUCUMOCTH MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 HayalbHON CKOPOCTH, NEpHUOAa
KOJICOAaHUH MaTEeMaTUYeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH
yIiia OTpakKeHHUsl CBETa OT yrja MaJeHHus W yIiia MPeJOMJICHUs OT yriia
NaJicHus): T[UJIAaHUPOBATh HCCIEIOBAaHUE, CAMOCTOSITENIBHO COOUpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl IMOJYYEHHOW 3aBUCHMOCTH
bU3NYecCKuX BEIWMYMH B BHUAC TaONHIl U TPpapuUKOB, NETaTh BBIBOIBI IO
pe3yabTaTaM HCCIeI0OBaHUS;

IPOBOJIUTH KOCBEHHBIE M3MEpEHHsI (U3MYECKUX BEIWYHMH (CpeaHss
CKOPOCTh M YCKOpEHHE Tella TpH pPaBHOYCKOPEHHOM JBUKCHHH,
YCKOpEHHE CBOOOIHOIO MaJeHUusl, KECTKOCTh MPYKUHBI, KOIPPHUIHMESHT
TPEHHUS CKOJBKECHMS, MEXaHHueckas pabdoTa M MOIIHOCTb, YacToTa H
nepuosl KojeOaHM MaTeMaTHYecKOro U MPYXKHHHOTO MAasTHHUKOB,
onTUYecKas cuia coOuparomeil JIMH3bI, PaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANBbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIIEeAys MPEIIOKEHHON MHCTPYKIIMH, BBIYUCIATD
3HAa4YeHHE BEJIMYUHBI U aHAJTM3UPOBATh MOIyUYEHHBIEC PE3YIbTATHI C YUETOM
3aJJaHHOH MOTPEITHOCTH U3MEPEHHUIA;

coOuII01aTh MpaBUIIa TEXHUKU O€30MacHOCTH P paboTe C 1abopaTOPHBIM
obopynoBaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKK M3YYEHHBIX (PU3NYECKUX MOJIETICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOYCUHBIH HCTOUHUK
CBETa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO SJIpa;

XapaKTepu30BaTh TMPUHIUMBl JCUCTBUA HW3YYEHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPONCTB C OIMOpPOM Ha HX ONUCaHHA (B TOM YHUCIE:
CHHIIOMETpP, NATYUKU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHUS, DPaKeTa,
9XOJIOT, OYKH, TMepHucKor, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bunbcona), ucCHonp3ys 3HaHHS O
CBOMCTBaX (PU3MYECKUX SBICHUM U  HeEoOXoaumble (hU3HUECKHE
3aKOHOMEPHOCTH;

UCTIOJIb30BAaTh CXEMbl U CXEMATUYHbIE PUCYHKHU M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTMUECKUX MPOIECCOB
OpU pEIICHUH Y4eOHO--MIPAKTUYECKUX 3a/lad, ONTHYECKHE CXEeMbl MJis
HOCTPOCHHS N300pakeHU B IIJIOCKOM 3€pKajie U COOMparoIIe JINH3E;
OPUBOAUTH  MpUMEpHl  (HAaXoAuTh  HUHPOpPMAIMIO O  IpUMepax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3NYECKUX 3HAHUA B IOBCEIHEBHOMN
XKU3HU JJ11 obecrieyeHus: 0€30MacHOCTH MPH OOpaIleHUH C MPUOOpamMH U
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TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHMs 370pOBbSI U COONIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJAEHUS B OKPYKAOIIEH Cpee;

OCYIIECTBIISATh TMOHWCK HMHpoOpManuu (U3MUECKOTO COJEp)KaHUsA B
HuTepHeTe, caMoCTOsATENBHO (HOPMYIUPYsI MOUCKOBBINA 3alpoc, HAXOIUTh
NyTH OMNpPEACNICHUs IOCTOBEPHOCTU MOJIYyYEeHHOM MHPOpPMALIUU Ha OCHOBE
MMEIOIINXCS 3HAHUM U IONOJHUTEIbHBIX UCTOYHHUKOB,;

UCIIOJIb30BaTh MPH BHITIOJHEHUHU YUYEOHBIX 3a/laHUN HAYYHO--TIOMYJISPHYIO
JAUTEepaTypy  (PHU3MYECKOro  COACpXaHHs, CIPABOYHbIE MaTepUAbI,
pecypcel cetu HTEpHET, BiajeTh NpUEMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusg UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO37aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
uHGOpMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
nyOJMYHO MPECTABIATh PE3YyJIbTaThl IPOEKTHOW HIIA MCCIIE0BATENbCKON
NEATEIbBHOCTH, TPU OTOM TPAaMOTHO  MCIOJIb30BATh  W3yYCHHBIN
NOHATUUHBIN anmapar u3ydaeMoro pasnena (U3UMKA U COMPOBOXKIATH
BBICTYIUICHHE TMIpe3eHTalel ¢ yd4éToM o0coOEHHOCTEeH ayAuTOpUu
CBEpPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos JIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (ungposbie)
Koutpoasn IIpakTHyeck
n/n MPOrpamMmmbl Bceero oOpa3oBaTe/ibHbIEC
bIe padoThI ue padboTsbl pecypesr
Pa3nes 1. ®usnka u e€ posib B IO3HAHUM OKPY/KAIOLIEr0 MHUpa
bu6nuoreka [JOK
1.1 o - 2
M3HKA - HayKa O HpHpose https://m.edsoo.ru/7f416194
bu6nmorekxa [JOK
1.2 ) 2 1
VISHHCCIHE BETHHAMHBL https://m.edsoo.ru/7f416194
1.3 EcrecTBEeHHOHAYYHBIN METO/T TO3HAHUSA 2 1 bubmmorera [IOK
' i A https://m.edso0.ru/7f416194
Hroro no paszneny 6

Pa3nes 2. [leppoHayabHbIe CBeeHHUS O CTPOEHHH BellecTBA

2.1 CTpoeHue BelecTa 1 bubmorexa HOK
' P B https://m.edsoo.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII ) 1 bu6mmoreka [IOK
' BEILECTBA https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2.3 A 2
TPUTETHBIE COCTONHIH BEevTna https://m.edsoo.ru/7f416194
Hroro no paszueny 5
Pa3nen 3. /IBu:xeHue U B3auUMoAelicTBHE TeJl
3.1 Mexanuyeckoe IBUKECHUE 3 bubnuorexa [JOK
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https://m.edsoo.ru/7f416194

3.2 Wnepnus, Macca, INIOTHOCTh 4 bubmmorexa TOK
' P, ’ https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
33 .B 14
Cuna. Bupet cun https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH U Ta30B
41 Hasnenue. [lepenaua naBiaeHust TBEPABIMU 3 bubnmnoreka [JOK
' TEIaMH, )KUIKOCTSIMHA 1 Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 5
JlaBIeHHE KHAKOCTH https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
4.3 A 6
TMOCHEpHOE IaBICHHE https://m.edsoo.ru/7f416194
44 JlelicTBrE )KUJIKOCTH U Ta3a HA 7 bubnnorexa [JOK
' HOTPYKEHHOE B HUX TEJIO0 https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. JHEPIus
bu6nuoreka [JOK
5.1 P 3
a6oTa 1 MOIHOCTS https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2 II
> POCTHIC MEXAHHSMBL > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
53 Mexaandeckas 2He 4
XAHHeCkas SHEpTHA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
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KosmnuecTBo yacos DJIEeKTPOHHbIE
HauMeHoBaHuUe pa3iejioB U TEM (uudpoBbie)
Ne n/n P Koutpoasn IIpakTH4yeck op
NMPOrpamMMmblI Bceero o0pa3oBaTe/ibHbIE
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' P H https://m.edsoo.ru/7f4181ce
bu6nmmorexa [JOK
1.2 T 21 1
CIIIOBBIC HPOTECCht > https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pa3nen 2. DuekTpuyeckne 1 MArHUTHBIE SIBJICHUS
1 DneKTpuYecKue 3apsaapl. 3apsLKEHHBIE Tea 7 1 bubnnoreka [JOK
' 1 UX B3aUMO/ICVCTBUE https://m.edsoo.ru/7f4181ce
N N bubmmoreka [JOK
2.2 IToCcTOSTHHBIN DIEKTPUYECKUN TOK 20 1 7 hitps://m.cdsoorw/7f418] ce
bubmuoreka [JOK
2.3 MarnuTHeLe ABICHUS 6 ! 1.5 https://m.edsoo.ru/7f4181ce
bubmmorexa [IOK
24 IMEKTPOMATHHTHAS HHAYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
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9 KVIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (ungposwbie)
Ne i/ KoHTpobHBI IIpakTHyecku
NMPOrpamMMmblI Bcero o0pa3oBaTejibHbIE
e padoThI e padoTsI pecypesi
Pa3znea 1. Mexannueckue siBJeHUS
11 Mexaandeckoe JIBMKEHUE U CIIOCOOBI €T0 10 | bubmuoreka [JOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 BzaumopetictBue Ten 20 1 3
s https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.3 3aKOHBI COXpaHE 10 3
KOHBL COXpATIeHist https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3znea 2. Mexann4yeckue KoJ1e0aHUS U BOJHBI
but6mmoreka [JOK
2.1 M 0 7 3
CXAHIHICCKHE KOTCOARIA https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
2.2 MexaHnuveckue BO .3 8 1 3
XQHHIHCCKUC BOJIHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DiieKTpoMarHuTHOE M0JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEKTPOMAarHuTHOE MOJIE U 6 ) bubnuoreka [IOK
' DJIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
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Pa3gen 4. CBeToBbI€E ABJICHUA

4.1 3aKOHBI pacCIPOCTPaHEHUs CBETa 6 2 Bubmmorexa LIOK
’ pacipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2
JIuH3bl 1 onTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.3 Paznoxxenue 6e10ro cBeTa B CIEKTP 3 2 hitps:/m.cdsoo.ru/74 1 ada6
Hroro no paszneny 15
Pa3znea 5. KBanTtoBble sIBJIeHUS
bu6mmoreka [IOK
5.1 Hcnyckanue U MOIIONICHUE CBETa aTOMOM 4 1 hitps://m.cdsoo.rw/7f41 ada6
but6mmoreka [JOK
32 CTpoetHe aTOMHOTO 51pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
53 SnepHeie peaknuu 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. DjieMeHTBI aCTPOHOMUM
bu6mmoreka [IOK
A
6 IICMEHTEI ACTPOHOMHH 6 https://m.edsoo.ru/7f41a4a6
Paspnen 7. IloBTopuTe1bHO-000011IaK01M I MOAY/Ib
71 [ToBTOpEeHue u 060061IeHNE COAepHKAHUSL 3 bu6nuoreka LIOK
' Kypca ¢pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 25
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