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INOACHUTEJIbBHASA 3AIIMCKA

[Tporpamma 1o (u3uKe Ha ypOBHE OCHOBHOT'O OOIIEr0 00pa30BaHuUs COCTAaBJICHA Ha
OCHOBE TMOJIO)KEHH M TpeOOBaHUU K PE3ysbTaTaM OCBOECHHS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa30BaTeIbHON MporpaMMel, ipeactaBiieHHbIX B DI'OC 00O, a Taxxke
c yu€roMm (enepanbHON paboueil mporpammbl BocnuTaHus U KoHuemnuuu
npenojiaBanus yaeoHoro npeameta «Duszmkay.

Copeprkanre mporpaMmbI 1o (pr3rKe HarpaBieHO Ha (HOPMUPOBAHHUE ECTECTBEHHO-
HAyYHOHW TPAMOTHOCTH OOYYArONIMXCS W OpPTaHU3AIMI0 W3y4deHUs (PU3MKU Ha
JesTeIbHOCTHOM OCHOBE. B mporpamme mo (usuke y4UTHIBAIOTCS BO3MOKHOCTHU
yuyeOHoro mpenmera B peanuzanuu tpedoanuiit ®I'OC OOO k nnmaHupyeMmbIM
JUYHOCTHBIM ¥ METalmpeIMETHBIM  pe3ylibTaraM  OO0y4YeHHus, a Takke
MEXIPEIMETHBIC CBSI3W €CTECTBEHHOHAYYHBIX YUYCOHBIX IMPEAMETOB Ha ypOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma mo ¢u3MKe yCTaHABIMBACT paclpejielieHne yuyeOHOTro maTepuana 1o
rojaM oOydeHust (1o KJjaccaM), MpejJiaraeT MPUMEPHYIO IOCIEA0BATEIbHOCTh
W3YUYCHUS TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COACPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma no ¢usuke pazpaboTaHa ¢ LEJIbIO0 OKa3aHUs METOJANMYECKON MOMOIIU
YUUTEIIO B CO3/IaHUU paboyeil MporpaMmbl 1o y4eOHOMY TIPEMETY.

®duzrka SBIAETCA CHCTEMOOOPA3YIOMIMM JJISI €CTECTBEHHOHAYUYHBIX YUEOHBIX
MPEAMETOB, MOCKOJIbKY (DHU3UUECKHE 3aKOHBI JIEIKAT B OCHOBE MIPOLIECCOB U SIBJICHUI,
M3y4aeMbIX XUMHUEHN, OUOJIOTHEN, acTpOHOMUEH U pu3ndecKoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MUpPa, MPEIOCTaBiIsSeT Haubosiee SICHbIC
oOpasibl MPUMEHEHUsI HAYYHOTr0 METO/a MO3HAHUs, TO €CTh Croco0a MoJydeHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Omna w3 THaBHBIX 3ajad  (PU3MYECKOro OOpa3oBaHUsI B CTPYKType OOIIETO
o0pa3oBaHUsI COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOU T'PAMOTHOCTH U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuyenue ¢usmku Ha 0a30BOM YPOBHE MPEIOJIAraeT OBJIAJICHHUE CIETYIOIINMHU
KOMITETEHTHOCTSIMH, XapaKTePU3YIOIHUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:
HAyYHO OOBSCHSATH SIBIICHMUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHMS;
WHTEPIPETUPOBATh JaHHBIE M KCIOJb30BaTh HAy4YHBIE JOKA3aTeIbCTBA IS
MOJIYYCHUS BBIBOJIOB.

[enu nzydyenus GU3MKU Ha YPOBHE OCHOBHOTO OO0Iero 00pa3oBaHuUs ONPEICIICHbI
B KoHnenmuu npenomaBanus yueOHOTO TipenMera «Pu3nkay B 00pa3oBaTEIbHBIX
OpraHu3ausax Poccuiickon denepanun, peanu3yroImx OCHOBHBIE
oOmieoOpazoBarenbHble  MPOTpaMMBbl, YTBEpXKAEHHOW pemeHueMm Kosuteruu



MunucrepctBa npocsemienus Poccuiickort deneparuu (MpoTokoa OT 3 Aexadps
2019 r. Ne [IK4BH).
Hean uzyuyenus pusukm:
npuoOpeTeHNe MHTEpeca M CTPEeMJICHUS OOydYaloMXCSd K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TMPEIACTABICHUNH O HAYYHOM METOJE TO3HaHUS U (OPMHPOBAHUE
HCCIIEIOBATENLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;
dbopMHpoBaHHEe HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa H3yYEHUS OCHOB
CTPOEHHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;
dbopMHpoBaHUE TPEJACTABICHUN O POIU  (PU3MKU IS  Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;
pa3BUTHE TPEICTABICHUH O BO3MOXHBIX chepax Oymyiiedt mpodeccuoHaIbHOU
NeSATEIbHOCTH, CBSI3aHHOW C (DM3MKOM, MOATOTOBKA K JaJbHEHIIeMy OOyYEHUIO B
HTOM HAIPaBIICHUU.
JocTuxeHue 3TUX 1ejaed nporpaMMbl Mo (U3UKE HA YPOBHE OCHOBHOTO OOIIETrO
o0Opa3zoBaHus 00ECIIEUNBACTCS PEIICHUEM CIICIYIONINUX 3a1a4:
NpUOOpPETEHUE 3HAHMI O JUCKPETHOM CTPOEHUM BEIIECTBA, O MEXAHUYECKHX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
npuoOOpEeTEeHNE YMEHHM OINUCHIBaTh W OOBACHATH (U3UYECKUE SIBICHUA C
MCIIOJIb30BaHUEM MOJTYUYCHHBIX 3HAHUH;
OCBOCHUE METOJIOB PEIICHUS MPOCTEUIINX PacUYETHBIX 3a7ad C HCIOJIb30BAHHEM
buU3MYEeCKUX MOJIENIeH, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1aY;
pa3BUTHE YMEHM HAOIIOJATh TPHUPOJHBIC SIBICHUS U BBITIOJHATH OIBITHI,
nabopaTopHble pabOThl U IKCIEPUMEHTAIBHBIC UCCIEAOBAHUS C UCIIOJIb30BAHUEM
W3MEPUTEITBLHBIX TPUOOPOB;
OCBOEHHUE MIPUEMOB paboThl ¢ HHGOpMaLIUEeH (PU3NUECKOTO COACPKAHMS, BKIIIOUAs
UH(OPMAITUI0O O COBPEMEHHBIX JOCTIKEHUAX (PU3MKH, aHAIN3 U KPUTHUYECKOE
OlICHMBaHUE MH(HOPMAIIHH;
3HAKOMCTBO CO cdepamu npodecCHOHANTBHON IeATeIbHOCTH, CBSI3aHHBIMH C
GU3MKON, W COBPEMECHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
(buU3MYECKO HAYKH.

Ha wusydenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETro
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HENEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpamme o (Gu3nKe nepedeHb 1a00paTOPHBIX padOT U OTIHITOB
HOCUT PEKOMEHJATENbHBIA XapaKTep, Y4YUTEIh JIeJaeT BBIOOP MPOBEACHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM WHIUBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIMXxcs, CIHUCKa AKCIIEPUMEHTAIBHBIX 3aJIaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKeE.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPY:KAKOILEr0 MUPA.

®uszuka — Hayka o0 npupozae. SsmeHuss npuponasl. PU3NUYECKUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
duznueckue BenuuuHbl. MzMepenue gusnyueckux BennuuH. Gusndeckre npuOopsl.
[TorpemHocTh n3MepeHnil. MexxnyHapoaHas CUCTEMA €AUHULL.

Kak ¢usuka m gpyrue ecTecTBEHHbIE HayKH H3y4aloT mpupoay. EctecTBeHHO-
HAayYHbId METOJl TO3HAHWA: HAONIOJCHHE, ITOCTAaHOBKAa HAYYHOI'O BONPOCA,
BBIIBIDKEHUE THUIIOTE3, SKCICPUMEHT 10 TPOBEPKE THUIOTE3, OOBICHEHUE
HabmogaemMoro aByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.
Jemoncmpayuu.

MexaHnueckue, TEIIOBBIE, JIIEKTPUUYECKAE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.
duznueckue NpruOOPHI U MPOILEYpa IPSIMBIX U3MEPEHUH aHAJIOTOBBIM U LI POBBIM
prudOpPOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre NEHbI ASEHUS Kbl U3MEPUTEIBHOIO TpUOopa.

N3mepeHne pacCTOSHUMN.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.

Omnpenenenue pa3sMepoB MaJIbIX TEJl.

N3mepeHne temmnepaTypbl MpPU MOMOIIU KUJKOCTHOTO TEPMOMETpPA U JIaT4MKa
TEMIIEPATYPHI.

[IpoBeneHne nccieIoBaHus MO MPOBEPKE TMIOTE3Bl: NAIBHOCTh IMOJETA IIAPHKA,
MYIIEHHOT'O0 TOPU30HTAJIBHO, TEM 00JIbIIIE, YeM OOJIbILIE BHICOTA MTYCKA.

Pasznen 2. IlepBoHayajibHbIe CBECHUS 0 CTPOCHNH BellleCTBA.

CrpoeHue BeniecTa: aTOMbl M1 MOJIEKYJbI, UX pa3Mepbl. ONbITHI, TOKA3bIBAIOIINE
JVCKPETHOE CTPOCHHE BELIECTBA.

JIBrmxeHne yactuil BemecTBa. CBsI3b CKOPOCTH IBUKEHUS YACTUI] C TEMIIEPATYPOH.
bpoyHnoBckoe aBwxkenue, auddysus. BzaumonelicTBue dYacTHIl BelIECTBa:
MPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHHS BEILECTBA: CTPOEHUE Ta30B, >KUIKOCTEHW M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

HaGmonenune nuddysuu.



Habnronenue sBiieHUA, OOBSICHSAIONMIMXCA TMPUTHKCHUEM WIA OTTaJTKUBAaHUEM
YacTUI BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTIOIb30BaHueM (pororpaduii).
OneIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.

MexaHnnueckoe ABUkKeHHE. PaBHOMEpHOE U HEpaBHOMEpPHOE ABUKEHHE. CKOPOCTb.
CpenHsast CKOpOCTh NPHU HEPABHOMEPHOM [BWXKEHUU. Pacyér myTu W BpeMEHH
JBH>KCHUSL.

SBnenne nHepunu. 3aKOH UHEPIMU. B3auMoelcTBIE TeJ KaK MPUYMHA U3MEHEHUS
CKOpPOCTH JIBHKEHHS Tesl. Macca kak Mepa MHEpTHOCTH Tena. [[moTHOCTh BemecTna.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00bEMA BEIlIeCTBA.

Cuita Kak XapakTepucTuKa B3auMozaeicTBus Ten. Cuia ynpyrocTu u 3akoH ['yka.
N3Mepenune CHITbI ¢ IOMOIIBIO TUHAMOMETPA. SIBJICHUE TSATOTEHUS U CUIIA TSKECTH.
Cuia TsbkecTH Ha Apyrux IutaHerax. Bec tenma. Heeecomocts. CiioxeHue cui,
HaIIPaBJICHHBIX IO OJHOM NpsiMol. PaBHonencTByromas cuit. Cuita Tpenus. Tpenue
CKOJIBKEHUSI U TPEHUE MOKOs. TpeHue B IPUPOJIEC U TEXHUKE.

Jemoncmpayuu.

HaOmroienre MexaHu4ecKoro IBUKEHUS Tea.

N3Mepenne CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HabGmronenue siBjeHUST HHEPIIUH.

Hab6nronenune n3MeHeHust CKOPOCTH MPY B3aUMOICHUCTBUH TElL.

CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEII.

CoxeHune CHJl, HallPaBJICHHBIX IO OJJTHOM MPSMOM.

Jlabopamopusie pabomul u onvimel.

OnpeneneHue CKOPOCTU PaBHOMEPHOTO ABUKEHUS (IIApUKaA B KUIKOCTH, MOJIECIU
IIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCKa MM IIapHKa MO0 HAKJIOHHOM
TJIOCKOCTH.

Onpenenenue MIOTHOCTH TBEPIOTO Tea.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsiKeHUs (nedopMariii) IpyKUHBI
OT MIPWIOKEHHOU CHJIBI.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHUS CKOJILKEHHUS OT BEca Tela
Y XapakTepa COMPUKACAIOIINUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.

Hasnenue. CriocoObl yMEHBIICHUS W yBENIWYCHUs naBiieHus. [laBnenue rasa.
3aBUCMMOCTh JaBJiEHUs raza oT o0b&Mma, TemrepaTyphl. llepemaua naBneHus
TBEPABIMU TEJAMHU, XKUAKOCTIMU W ra3zamu. 3akoH [lackams. [IHeBmaThueckue



MalllUHbl. 3aBUCUMOCTh JABJICHHS YKUJIKOCTH OT TIiayOuHbl. ['mapocratnueckuit
napagokc. Coobmaroiuecs cocynsl. ['unpaBinueckue MEXaHU3MBbl.

Atmochepa 3emnu u armocepHoe naBieHue. [IpuuMHBI CylIeCTBOBaHUS
BO3NyIIHOM 000si0ouku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpubGops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUSI.

JlelicTBue KMAKOCTM M rasa Ha NOIPYyKEHHOE B HMX Teo. BrlTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxoriaBanue.
Jlemoncmpayuu.

3aBUCHUMOCTD AABJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBieHUS KUJIKOCTHIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mapaBauyueckuu mpecc.

[IposiBneHue necTBrst aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTh Tena u
IJIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.

VYcioBue IUIaBaHMWS TEJI: IUIABAHWME WM TOTPYXKEHUE TEll B 3aBUCUMOCTH OT
COOTHOUIEHHUSI TUIIOTHOCTEU TEJIa U KUIKOCTH.

Jlabopamopuwie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTrpYKEHHOW B
KUJKOCTh YaCTH TeJa.

OrnpeneneHue BBITAIKUBAIOIIECH CUJIbI, JEUCTBYIOUIEH HAa TEJNO, MOTPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCHMMOCTH BBITAIKMBAKOUIEH CHWIIBI, JECUCTBYIOLIEH HAa TEJIO B
JKUJIKOCTH, OT MACCHI TeJa.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAIKUBAIOIIEH CUJIIbI, JEUCTBYIOIIEH
Ha TEJIO B XHUAKOCTH, OT 00bEéMa MOTPYKEHHOW B KUJIKOCTh YacTU Tejla U OT
IJIOTHOCTH >KUIKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBAHHUE JIOAKUA M ONpPEACIICHHE €€
IPY30II0ABEMHOCTH.

Pa3zgea 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MEXaHU3MBI: pblYar, OJI0K, HaAKJIOHHAs TIOCKOCTh. [IpaBuio paBHOBECHS
pbiuara. [IpuMeHnenne nmpaBuia paBHOBECHsS pbluara K OJIOKY. «30J0TO€ TPABUIION
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.
Mexanndeckas sHeprusi. Kunetndeckas u moteHuuaibHast sHeprus. [Ipespamenue
OJIHOTO BHJIa MEXAHWYECKOW SHEpPruu B APYroil. 3aKOH COXpPAHEHHs] SHEPrUU B
MEXaHUKE.



Hemoncmpayuu.

[Tpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

Onpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBJKEHMHM Tejla IO
TOPU30HTATBHON OBEPXHOCTH.

HccenenoBanne ycioBUii paBHOBECHS pblyara.

N3mepenne KII/] HakKJIOHHOM IIIIOCKOCTH.

N3ydeHne 3aKk0Ha COXPAaHEHHSI MEXaHUYECKOW SHEPTUU.

8 KUIACC

Pa3znen 6. TermioBble siBJIeHUS.

OCHOBHBIE TTOJOKEHUSI MOJICKYJISIPHO-KUHETUUECKON TEOPUU CTPOCHUS BEIIECTBA.
Macca u pasmepsl aTOMOB U MOJIEKYJ. ONBITBI, MOJITBEPKIAIOIIUE OCHOBHBIC
MOJIOKEHHS] MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopnenun  TBEPHOro, JKHJIKOTO M  Ta3000pa3HOr0 COCTOSHUW — BELIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUYECKON TEOPUHU.
CmaunBaHN€E U KallWUISIPHBIE SIBIICHUS. T€MIOBOE paCIIMPEHUE U CKATHE.
Temmneparypa. CBA3b TeMIepaTypbl CO CKOPOCTbIO TEIJIOBOTO ABUKEHHS YACTHLI.
BuyTtpennsis sHeprus. CnocoObl ”3MEHEHHs BHYTPEHHEW SHEPTUH: TeIionepenaya
U coBepileHre padoThl. Buasl Termionepenaydn: TEMIOMPOBOJHOCTh, KOHBEKIIHUS,
W3JIy4YCHHUE.

KonuyectBo TemnoThl. YaenpHas TEMIOEMKOCTh BelIECTBA. 1eMaoo0OMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUINYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YjaenbHas TermioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpATypbl KHIIEHHS OT aTMOC(epHOro
JIaBJICHHSI.

BrnaxuocTts Bo3myxa.

DHeprus TOIUIMBaA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpunuunet padotel TermnoBbix ABurateneit KI1/[ remnoBoro aqeurarens. TemioBbie
JBUTATEIIN U 3aIIUTa OKPYKAKOUIEN CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.
Hemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Hab6mronenue nuddysun.

HaOmronenne sBjieHUi cMaYMBaHUS M KaITMJIISIPHBIX SIBJICHUM.

HabGnronenue TemioBoro pacuupeHus Tel.

N3meHeHne paBiaeHus ra3a Tpd HU3MEHEHUM OO0BEMAa M HAarpeBaHUU WJIHU
OXJIAJKICHUU.



[IpaBuiia u3MEepEeHUs TEMIIEPATYPHI.

Bunae! Tenmonepenayu.

OxJtaykieHue Ipyu COBEPIIEHUH pabOTBHI.

HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CUJIaMHU.

CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.

Habnronenue KurneHus.

HabGnrogenue nocTosHCTBa TEMITEPATYPhI IPH TIaBICHHH.

Moenu TEeIUIOBBIX JABUTAaTEIICH.

Jlabopamopuvie pabomul u onvimaul.

OnpIThl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

OnpITHl IO BRIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

OnpITEl N0 HAOJIOAECHHUIO TEIUIOBOTO PACIIMPEHMS ra30B, KUAKOCTEH U TBEPABIX
TeIl.

Omnpenenenre AaBieHUs BO3yXa B 0aJUIOHE LIITPUILIA.

OneITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JABJICHHUS BO3/yXa OT €ro o0béMa H
HarpeBaHMs WIN OXJIaKICHUS.

[IpoBepka ruIMOTE3bl JIUHEUHOW 3aBUCUMOCTH [IJIUHBI CTOJIOMKA KUIKOCTU B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

Habmroienue n3MeHeHus: BHyTPEHHEN SHEPTUU Tela B pe3ysbTaTe TEIIonepeaaun
Y paOOThI BHEIIHUX CHII.

HccnenoBanue sBICHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW W Topsyei
BOJIBI.

Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MPHU TEIMIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIIIMHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccenenoBanne nporecca UCIIapeHNs.

OmnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Omnpenenenue yaelIbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuzamms  Ten. JlBa pola  2NIEKTPUYECKUX 3apsaoB. B3ammonenicTBhe
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYMHBI 3aPSAI0B U PACCTOSHUSL MEXKAY TETIAMH).
Onextpuyeckoe mnose. Hampsk€HHocTh 3nekTpuyeckoro mnoisd. IIpunHiun
CYIEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenmn »snexkTpuyeckux 3apsaoB. OJIEMEHTAPHBIM JIIEKTPUUYECKHM  3apsl.
Crpoenune aroma. IIpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIIEKTPUYECKOTO 3apsa.



DNEeKTpUYECKHUl TOK. Y CIIOBHS CYIIECTBOBAHUS SJIEKTPUUECKOIro ToKa. IcTOUHUKHN
NOCTOSIHHOT'O TOKAa. JIeHCTBHSI 3JIEKTpUYECKOrO0 TOKa (TEIUIOBOE, XHMHUYECKOE,
MAarHUuTHOE). DIIEKTPUYECKUNA TOK B KUJKOCTSAX U raszax.

Onextpudeckas nenb. Cuna Toka. DIIeKTpudeckoe HanpsbkeHne. ColpoTUBIICHUE
IIPOBOJIHUKA. Y I€JIbHOE CONPOTUBIIEHUE BelecTBa. 3akoH OMa [l yd4acTKa LEIu.
[TocnenoBaTenpHOE M NTAPAUIEIBHOE COETUHEHUE ITPOBOTHUKOB.

PaboTa 1 MOIITHOCTB ANIeKTpUYecKoro Toka. 3akoH Jlxxoymns—JleHnna. DnexkTpuueckue
LENH U MOTPEOUTENN IEKTPUUECKON 3HEprun B ObITy. KOopoTkoe 3aMbikaHueE.
[IocTosiHHBIE MAarHWTHL. B3auMonelcTBHME NOCTOSHHBIX MAarHUTOB. MarHutHoe
nosie. MarauTHoe mojie 3eMJIM M €r0 3HauyeHue Uil >KM3HU Ha 3emuie. OnbIT
Opcrena. MarHuTHOE 1MOJIE 3JIEKTPUYECKOTO TOKA. [I[puMeHeHne 3J1IeKTpOMarHuToB
B TEXHHUKE. J[eiICTBME MArHUTHOTO MOJISl HA MPOBOAHUK C TOKOM. DJIEKTPOABUTATEIb
IIOCTOSTHHOIO  TOKa. lcmosib30BaHWE  DIIEKTPOJABUIATENIEM B  TEXHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel Dapanes. SBineHne daeKTpOMAarHUTHOW HMHAyKIuu. lIpaBumo Jlenna.

DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.
Jemoncmpayuu.

DJieKTpur3anus Ted.

JIBa posia 3JIEKTPUUYECKUX 3aps0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.
DJleKTpocTaTudecKasi MHIYyKIUsI.

3aKOH COXpAaHEHUsI JICKTPUUECKUX 3aPsJIOB.

[TpOBOJHUKH M TUDJICKTPUKHU.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
McTOoYyHMKH TTIOCTOSIHHOTO TOKA.

JleicTBHS PIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIi1 pa3psin.

N3MepeHue Cuiibl TOKa aMIIEPMETPOM.

N3MepeHune 3eKTpUYECKOTO HAPSKEHUST BOJIBTMETPOM.
Peocrart 1 Marazud COnpoOTUBIICHUH.

BzauMopaeiicTBue TOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3/ICICHUS TTOJIIOCOB MAarHUTA.
MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OmneIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHuT.

JlercTBrE MAarHMTHOTO TOJISI HA IIPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MOCTOSHHOTO TOKA.



HccnenoBanue ABIEHUS 3IEKTPOMArHUTHOM MHAYKIIHH.

OneiTel @apajes.

3aBUCUMOCTh HaNpaBJICHUSI HUHAYKIIMOHHOTO TOKa OT YCJIOBUM €r0 BOSHUKHOBEHHUSI.
DIIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

OnbITEl O HAOIOACHUIO PJIEKTPU3ALUU TEJl UHIYKIHEN U IPU COMPUKOCHOBEHHH.
HccnenoBanne AeUCTBUA SJIEKTPUUECKOTO TOJISI HA MPOBOJIHUKH U AUBJIEKTPUKH.
COopka u npoBepka paboThl NEKTPUIYECKOMN IIEMU MOCTOSHHOTO TOKA.

N3mepeHune U peryJImpoBaHUE CUIIbI TOKA.

N3mepeHne U peryJnpoBaHUE HANIPSKEHUS.

HccnmenoBanne 3aBUCHMOCTH  CHJIBI  TOKA, HAYLIErO0 YEpe3 PE3UCTop, OT
COITPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OnbITel, JEMOHCTPUPYIOIIWE 3aBUCHUMOCTh JJIEKTPUUYECKOTO COMPOTUBIICHHS
IIPOBOJIHHUKA OT €r0 JUIMHBI, IUIOIIAAN ITOIIEPEYHOr0 CEYCHUS U MaTeEpHUala.
[IpoBepka mpaBuiia CIOKEHUSI HAMPSHKEHUN MPU MOCIIEI0BATEIBHOM COCIUHEHUN
JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia st CHIIbI TOKA MIPU MAPAIUICIIBHOM COEIUHEHUN PE3UCTOPOB.
Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
Ornpenenenne MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.
HccnepoBanne 3aBUCHUMOCTA CHJIBI TOKa, HAYIIETO YEpe3 JaMIIOYKy, OT
HaIpsDKEHMS HA HEW.

Onpenenenue KII/[ nHarpeBarens.

HccnenoBanre MarHuTHOTO B3aUMOJEHUCTBUS TIOCTOSIHHBIX MAarHUTOB.

W3yyeHne MarHUTHOTO TOJISI TOCTOSIHHBIX MAarHUTOB TMPU UX OOBEAMHEHUU U
pa3ieiICHUH.

HccnenoBanne AeMCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnBbITEI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJIEUCTBUSA KATYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA Y HallpaBJICHUS] TOKA B KATYIIIKE.

N3ydeHue neicTBUs MArHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

KoncTtpynpoBanue u uzydeHue paboThl JJIEKTPOABUTATENS.

N3mepenue KIIJI anmekTpoaBUraTeibHON yCTaHOBKH.

OMNBITHI IO UCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHIYKIIMH: UCCIIEIOBAHUE
M3MEHEHHI 3HaYCHUS U HAITPaBJIECHUS UHAYKIIMOHHOTO TOKA.

9 KNIACC

Pa3znen 8. Mexannueckue siBJICeHHS.

Mexanuyeckoe  JaBWKeHHE. MartepuanbHas  Touka. Cucrema  orcuéra.
OTHOCUTEIBLHOCTh MEXAHMYECKOTO JABIKEHHUA. PaBHOMEpHOE NPsSMOJUHEHHOE
nBrxeHne. HepaBHOMepHOE TpsAMOJIMHENHOE ABUKEeHUE. CpeHssl U MTHOBEHHAs
CKOpPOCTb TeJla TP HEPABHOMEPHOM JBUKCHUH.



Yckopenne. PaBHoyckopeHHOE MpsiMoNuHEHOe aBkeHrne. CBOOOIHOE MaJieHHE.
OmnbiTel ["anunes.

PaBHOMepHOE nBMXKEeHHE MO OKpyxHOcTu. [lepmon um wacrtota oOpaleHus.
JIunelinas u yrinoBas cKOpocTh. LIeHTpoCTpeMUTENIBHOE YCKOPEHHE.

ITepBbiii 3akoH HproTroHa. Bropou 3akoH Hberotona. Tperui 3akoH HproToHa.
[IpyHIMT CyNIEpIIO3UIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CHJIa TPEHHUS CKOJIBKEHUS, CUJIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSKeCTU U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaJCHUSI.
Jemxenue mnanet Bokpyr Connua. [lepBas kocmMuueckast ckopoctb. HeBecoMocTh
U TIEPETPY3KHU.

PaBHOBecue MmaTepuanbHOl TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJOTrO TeJIa C 3aKPEIUIEHHOM OChO BpallleHus. MoMeHT cuibl. LeHTp TskecTn.
Nmnynsec Ttema. W3meHeHne wummysnbca. Mmiynbc cuiibl. 3aKOH COXpaHEHUs
uMIlysbca. PeakTuBHOE JBUKEHUE.

Mexanudeckass pabota u MOIIHOCTb. PaboTa cui TsbKECTH, YHPYroCTH, TPEHUS.
Csa3p sHepruum U paboThl. [loTeHUManbHash B3HEpPrUs Tena, MOAHITOrO Haj
IIOBEPXHOCTHIO 3eMIH. [loTeHIInanpHas SHEPrus cKaToi npykuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETMYECKOW 3HEPTrUH. 3aKOH COXPAaHEHHSI MEXaHWYECKON
HHEPTUU.

Hemoncmpauuu.

Habmoienue MexaHu4ecKoro JBMKEHMsI TeJa OTHOCUTENBHO PAa3HbIX TEJ OTCUETA.
CpaBHEHHE IMyTEN U TPAEKTOPUI ABUKEHHUS OJHOIO M TOTO K€ TeJla OTHOCHTEIBHO
pa3HbBIX TEJ OTCYETA.

N3mepenrie CKOpOCTH M YCKOPEHUS MTPSIMOJIMHEWMHOTO JIBUYKEHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO ABUKEHHUSI.

Habmoienue nBM>KeHUs Tea o OKPYKHOCTH.

HabGmroienue MexaHW4YecKUX SIBJICHHMM, MPOUCXOJAIIMX B CHCTEME OTcuéra
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBH)KEHUU OTHOCHTEIIBHO
KaOuHeTa (PU3UKH.

3aBHUCUMOCTb YCKOPEHUS T€JIa OT MACCHI TENA U IEVCTBYIOIIEH HA HETO CHJIBI.
HabGnronenue paBeHCcTBa CHIT TIPU B3aMMOJICHCTBHUH TETI.

M3meHeHue Beca Tena Mpyu yCKOPEHHOM JBUKEHUU.

Ilepenaua uMmirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUU MPU B3aUMOJICUCTBUH TEll.

CoxpaHeHHEe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITYJIbCa IPU a0COIIOTHO YIPYroM B3aUMOICHCTBUU.

Habmoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHre MEXaHUYEeCKON IHEPruu IpHu CBOOOTHOM MaJICHUU.



CoxpaHeHHEe MEXaHMYECKOW SHEpruM IMpU [ABUKEHHUHM Tejaa MoJa JACHCTBHEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

KoHcTpynpoBaHue Tpakra [l pa3roHa U JalbHEHUIIEr0 PABHOMEPHOTO JIBHXKCHUS
IapUKa WIN TEIEHKKH.

Omnpenenenre cpeaHeil CKOPOCTH CKOJIBXKEHUS OpycKa WM JBUKCHHSI [IapUKa I10
HAKJIOHHOU IUTOCKOCTH.

OnpeneneHue yCKOPEHHs Teja MPU PaBHOYCKOPEHHOM JIBH)KEHUU IO HAKIOHHOM
IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHHU ITPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaJIbHOM CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPHU PABHOYCKOPEHHOM [IBIDKCHHM O€3 HadalbHOM
CKOPOCTH IIyTH OTHOCSITCS KakK psAI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXKEHHUSI OT CHJIbI HOPMaJIbHOTO
JTABJICHUS.

Onpenenenue ko3 GUIIEHTa TPEHUST CKOJIbXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIJKEHMM Tejla IO
TOPU30HTAIBLHON TOBEPXHOCTH.

Omnpenenenue pabOThl CUJIBI YIPYTOCTH MPU MOABEME Ipy3a C HUCIOIb30BAHUEM
HETOJABUKHOTO U MOJBUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXPAHEHHS YIHEPTUH.

Pasznen 9. Mexann4yeckue Koj1e0aHusl H BOJIHBI.

KonebarenbHoe aBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHUIl: TEpHOo/,
4acToTa, aMIUINTyJa. MateMaTnuecKuil U NpyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPTUU TIPH KOJICOATETHHOM JIBHKCHUH.

3aryxatomue kojebanusi. BeinyxkaeHHble konebanus. Pezonanc. Mexanudeckue
BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH. [I[poonbHbIe M monepeyHbie BOIHEL. [[nuHa
BOJIHBI U CKOPOCTh €€ pacrpocTpaHeHusi. MexaHnueckue BOJHbI B TBEPIOM Telle,
CEHCMHMYECKNE BOJIHBI.

3Byk. ['pomkocTh 3Byka u BbicoTa TOHA. Otpaxenue 3Byka. NHPpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

HaGmronenue koiaebaHuit Tea moa 1eCTBUEM CHUIIBI TSKECTU U CUIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

Hab6nronenune BRIHYKIECHHBIX KOJICOAHHIM 1 pE30HAHCA.

PacnpoctpaneHnre npo0ibHbIX U MONEPEYHBIX BOJH (HA MOAEIH).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.



AKyCTHYECKHI1 pe30HAHC.

Jlabopamopuwie pabomul u onvimaol.

Omnpenenenre 4acToOTHl U MEpUo/ia KoieOaHN MaTeMaTHYeCKOro MasTHUKA.
OmnpeneneHue 4acToThl U NMepuoia KojieOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Tepuojia KoiaeOaHuii MOIBEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJIEOAHWHA NPYKUHHOTO MASTHHKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTHU TEepHOJia KOJIeOaHui rpy3a, MOABEHICHHOTO K HUTH, OT
Macchl rpy3a.

OneIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh MepUoAa KOJEOaHH NPy KUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKHUHBI.

H3mepenune yckopeHus CBOOOJHOTO MaJeHHUS.

Pazgea 10. DneKTpOMarHuTHoOE MoJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DIIEKTPOMArHUTHOE oJe. DJIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBSI3H.

DnexkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH.

BostHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimul.

N3ydeHne cBOICTB 3J€KTPOMAarHUTHBIX BOJIH C IOMOIIbIO MOOMIJIBHOTO TenedoHa.
Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBas momenp cBerta. Mcrounukm csera. IIpsMonmHENWHOE pacrnpoCTpaHEHUE
ceeta. 3atMenusi Connua u Jlynel. Otpaxkenue cBeta. [lmockoe 3epkano. 3akoH
OTpa)KE€HUs CBETA.

[Ipenomnenue cBeta. 3aKOH NpesloMIIeHHs cBeTa. [[oHOE BHYTpEHHEE OTpaKEeHUE
cBera. lcnosb3oBaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B  ONTHYECKUX
CBETOBOJAX.

JIunza. Xox nydeit B muH3e. OnTuyeckas cucrema (poroanmnapara, MUKPOCKOIA U
Teneckona. I'ma3 kak ontuyeckas cuctema. biiM3opykocTs U JaIbHO30PKOCTb.
Paznoxenue 6enoro ceera B ciektp. OmnbiTel HetoToHa. CrioskeHNE CrIEKTPaTbHBIX
uBeToB. Jlucnepcus cpera.

Hemoncmpauuu.

[IpssmonuHEHOE pacCIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Toryuenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiienue cBera.



OnTuueckuii CBETOBOJI.

Xona mydeil B cobuparoiieil InH3e.

XO0J Iy4yelr B pacCEeUBAIOIIEH JIMH3E.

[Tonyuyenune n300paxeHuit ¢ TOMOIIBIO JIMH3.

[Tpuniun aeiictBus doToanmapara, MUKpPOCKOIA U TEJIECKOIIA.

Mogens rnasa.

Paznosxxenue 6e0ro cBeTa B CIEKTP.

[Tomydyenue 6em0ro cBETa MpH CIOKEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimaul.

HccnenoBanre 3aBUCUMOCTH yTJIa OTPAXKEHUS CBETOBOTO Jy4ya OT yria MaJeHHUS.
N3yuenne xapakTepruCTUK N300paKeHUs MIPEeMETa B TUIOCKOM 3epKalie.
HccnenoBanne 3aBUCUMOCTH yTJIa TPEJIOMIICHHSI CBETOBOIO JIy4a OT yIJia MaJIeHUs
Ha FPAHULE «BO3IYX—CTEKIIOM.

[TonyyeHune n300pakeHU ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

Omnpenenenue (GOKYCHOTO paCCTOSIHUSL U ONTUYECKOM CUIIBI COOMPAIOIEH JTUH3BI.
OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OMnbITE IO BOCHPUSATHIO I[BETA MPEAMETOB MPU WX HAOJIOJICHUM Yepe3 1IBETOBBIC
GUIBTPEIL.

Pa3pen 12. KBaHTOBBIE SIBJICHHUS.

OneiTel Peseppopna u miuanerapHas mojenb atoma. Mogens atoma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHThl. JInHe4yaThie CIIEKTPHI.
PanuoaktuBHOCTE. Asbda, 6eTa- U ramma-usnydenus. CTpoeHHe aTOMHOTO Sipa.
Hyknonnasa mozpens aroMHOro sapa. M3oromsl. PagmoakTuBHBIE IpEBpalllCHUS.
[lepuon nostypacrnaja aTOMHBIX SIAEP.

S nepHble peakuu. 3aKOHbBI COXPAHEHUS 3aPSIA0BOIO0 U MACCOBOTO YUCE. DHEPTUS
CBSI3M aTOMHBIX sifiep. CBsI3b MacChl M SHEPTUU. Peakiuy cuHTe3a v AEICHUS Aep.
Nctounuku 3aeprun CosHIa U 3BE3I.

Snepnas osHepretuka. JIeWCTBUA pAaAMOAKTHUBHBIX M3JIYYCHUW Ha JKUBBIC
OpTraHU3MBI.

Hemoncmpauuu.

CrekTpbl U3Ty4YEHHUS U TTOTJIOIICHUS.

CrexTpbl pa3IM4yHbIX a30B.

CnekTp BoAopo/a.

HabGmronenue TpekoB B kamepe Buibcona.

PaboTta cuéTunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus n3mydeHusi IpUPOIHBIX MUHEPATIOB U MIPOJTYKTOB.

Jlabopamopuvie pabomul u onvimol.

Hab6nrofgeHue CruionHbIX ¥ IMHEWYAThIX CIEKTPOB U3ITyUCHHUS.



HccnaenoBaHue TPEKOB: M3MEPEHHUE SHEPTHHM YAaCTHUIBI IO TOPMO3HOMY IyTH (110
dotorpadusm).

W3mepenne paanoakTUBHOTO (GoOHA.

IHoBTOpPHUTEIHLHO-00001AOIIUI MOLYJIb.

[ToBTOpUTENHEHO-0000IAIOMIMKA MOAYJIh MpPEIHA3HAUYEeH ISl CHCTeMaTH3allud |
0000IIeHHS PEAMETHOTO COAEPKAHUSI M OMBITA JIEATEIBHOCTH, IPUOOPETEHHOTO
Ipu HU3YyYEHUH BCETO Kypca (pU3MKM, a Takke AN MOJATOTOBKH K OCHOBHOMY
roCyapCTBEHHOMY 3K3aMeHY Mo (U3HKEe Il 00y4yaroluXcs, BHIOPABIIMX 3TOT
y4eOHBIN TpeIMeET.

[Ipy u3y4yeHHH HAHHOTO MOAYJA PEATU3YIOTCS M CHUCTEMATU3UPYIOTCS BHJIBI
JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECEeUnBAETCs JOCTHKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOCHUE HAYyYHBIX METOIOB HCCIEAOBAHMS
SBJICHUN MPUPOJAbI U TEXHUKHU, OBJIAJCHUE YMEHUAMU OOBICHATH (PU3MUECKUE
SBJICHHS, TPUMEHSS TOJYyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KAuECTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[TpuHIMNIMATBHO AESTETBHOCTHBIN XapaKTep JAHHOIO pa3/iesa peallu3yeTcs 3a CUET
TOT0, YTO 0OYYaIOIIMECs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM IpEAJIaraercs:

Ha OCHOBE IOJIyUYEHHBIX 3HaHUN PACIIO3HABATh U HAYYHO OOBICHATH (PU3NYECKUE
SBJICHUS B OKPYXKAIOIIEH IPUPOJE U TOBCETHEBHOM KU3HH;

UCITI0JIb30BaTh HAYYHbIE METO/IbI UCCIIEAOBAHMS (PU3NYECKUX SIBJICHUM, B TOM YHCIIE
JUISl IPOBEPKH TMIIOTE3 U MOJIYyYEHUs TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAay4YHbIE OCHOBBI HanOoJjiee BaKHBIX JOCTHKEHUI COBpPEMEHHBIX
TEXHOJIOTUI, HAIlPUMEpP, NPAKTUYECKOTO HCIIOIB30BAaHUS PA3JINYHBIX HCTOYHUKOB
HHEPruM Ha OCHOBE 3aKOHA MPEBPAILECHHSI U COXPAHEHMSI BCEX M3BECTHBIX BUIOB
HHEPTUU.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue (u3mku Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HAMpPABICHO Ha
JOCTH)KEHHUE JIMYHOCTHBIX, METANpEeIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pPE3yIbTaTOB.

B pesynprate m3ydenus GU3NKKA HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS Y
oOy4aronierocsi 0yayT copMUpOBaHBI CIEAYIOIIUE JTUYHOCTHBIE PE3yJbTaThl B
YacCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

— TPOSIBICHUE WHTEpPECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3nUecKoil HayKH;

— LIECHHOCTHOE OTHOIIEHUE K TIOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpamaaHCKOro M JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— FOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUXEHUMN
busuKy;

— OCO3HaHHWE BaXHOCTU MOPAIBHO-3TUYECKUX MPUHLMIOB B JAEATEIbHOCTU
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

— BOCIIPUSATHE OSCTETUYECKUX KauyecTB (U3MUECKOW HayKu: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO NMMO3HAHUA:

— OCO3HAHME LEHHOCTH (PU3UYECKON HAYKU KaK MOIIHOTO MHCTPYMEHTA NMO3HAHUSA
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUILIEW COCTABISIOIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOW JIO003HATEIBHOCTH, HHTEpeca K HCCIEN0BATEIHCKON
JEATEIIbHOCTH;

5) popMupoOBaAHUSA KYJbTYPbI 310POBbSI 1 IMOIUOHAJILHOTO 0JIATOMOJIYyYHS:

— OCO3HaHHWE IIeHHOCTH Oe30macHoro obOpa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTH TIpaBWJI O€30MacHOr0 TOBEACHHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJIEKTPUUYECKUM M TEIUIOBHIM OOOpYIOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

— c(hopMupoBaHHOCTH HaBbIKA pedIeKCUH, MPU3HAHNE CBOETO MpaBa Ha OMTUOKY U
TaKOTO € MpaBa y APyroro 4eioBeKa;

6) TPy10BOI0 BOCIIUTAHMS:

— AaKTHUBHOE YYacTHE€ B PEUICHUH MPAKTUYECKUX 3aj1ady (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aIuu, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HAIPaBJICHHOCTH, TPEOYIOMIUX B TOM YUCIE U (PU3NYECKUX 3HAHHIM;

— MHTEPEC K MPaKTUUECKOMY U3Y4YeHUI0 Mpodeccui, CBSI3aHHBIX C (DU3UKOI;



7) 3K0JIOTHYECKOT0 BOCIIUTAHUA:

— OpHEHTAIMsI Ha IpUMEHeHre (PU3NUYECKUX 3HAHUMN IS pelIeHus 3a1a4 B 00J1acTu
OKpY>Kalolie Ccpeapl, IUIAHUPOBAHMSA IIOCTYINIKOB U OLEHKH HX BO3MOXKHBIX
HOCJIEICTBHUM U1l OKPY’KaIOLIeH CpeIbl;

— OCO3HaHHE TJI00ATBHOTO XapakTepa AKOJOTHYECKUX MpoOJieM W MyTed ux
pelieHus;

8) amanTanuu K M3MEHAIOLIHUMCS YCIOBHSIM COLUATbHOI M PUPOIHON cpeabl:
— MOTPeOHOCTh BO B3aUMO/ICHCTBUU MPH BHITIOJHEHUHU UCCIEIOBAHUI U TPOEKTOB
bu3nyeCcKOil HANIPaBICHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSM JAPYTHUX;

— MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO e TeIbHOCTB;
— noTpeOHOCTh B (HOPMHUPOBAHMM HOBBIX 3HAHWM, B TOM 4ucie (OpMyIHpPOBATH
UJIeH, TOHSTHS, THUIIOTE3bI O GU3NUECKUX 0OBEKTAX U SIBICHUSAX;

— OCO3HaHME J1e(ULUTOB COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH B 00JIacTH
busuKy;

— IUTAaHUPOBAHUE CBOETO PA3BUTHSI B IPUOOPETEHNUN HOBBIX (PU3NYECKUX 3HAHUIA;

— CTpEMJICHHE aHaJIM3UPOBATh U BBIABIATH B3aUMOCBSA3M NPUPOABI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUMH;

— OLIEHKA CBOUX JIEHCTBUH € YUETOM BIIMSHHUSA Ha OKPYXKAIOIIYIO CPEY, BO3SMOKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATDBI

B pesynbpTaTe OCBOCHHS MpOrpaMMbl MO (PU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHPOBAaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIE TCUCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIC  Y4YCOHBIC  JICHCTBUSA,  PETYJSTHBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble Jijornueckue AeMcTBUA:

BBISIBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJIICHHI);
YCTaHABIMBATh CYIIECTBEHHBI TPHW3HAK KJIacCU(UKAIIMK, OCHOBAHUS IS
00001IeHNS U CPAaBHEHUSI,

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B pacCMaTpUBaeMbIX (haKkTax, JTaHHBIX
Y HaOJIIOJICHUSIX, OTHOCAIIUXCA K (PU3UYECKUM SIBIICHUSIM;

BBISIBIIATH IPUYUHHO-CJICICTBCHHBIC CBS3H MPU M3yUYCHUH (HU3UYCCKUX SBIICHUNA U
MIPOIIECCOB, JeNIaTh BHIBOJABI C HCIOIH30BAHUEM JEAYKTHUBHBIX U HHIYKTHUBHBIX
YMO3aKJIIOUC€HHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS35X (PU3MUECKUX BEJINYHUH;



CaMOCTOSITENIbHO BBIOMpATh CIOCOO0 pemieHus y4dyeOHOW (U3NYECKON 3anadu
(cpaBHEHHE HECKOJBKHMX BAPUAHTOB PEILEHUs, BHIOOp HanOoJsiee MOAXOMASILErO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCITIOJIb30BaTh BOMPOCHI KaK MCCIIECOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTh MO CAaMOCTOATEIBHO COCTaBJIEHHOMY IUIAHY OIIBIT, HECJIOKHBIN
bU3UYECKuil IKCIIEPUMEHT, HEOOIBIIIOE UCCIIeT0OBaHNE (PHU3NIECKOTO SBIICHHUS,;
OLICHMBATh HAa MPUMEHUMOCTD U JIOCTOBEPHOCTh HHPOPMAIIHIO, TOIYYSHHYIO B XO/1€
UCCJIEIOBAHUS WJTM DKCIIEPUMEHTA;

CaMOCTOATENBLHO (OPMYJIMPOBAaTH OOOOIIEHUS ¥ BBIBOJBI IO pE3yJbTaTaMm
IPOBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

IIPOTHO3UPOBATh BO3MOXHOE JalibHEHIIee pa3BUTHE (PU3NYECKUX IPOLIECCOB, a
TaK)K€ BBIJIBUTATh MPEANOJIOXKEHUS 00 HMX Pa3BUTUM B HOBBIX YCIOBUSIX U
KOHTEKCTaXx.

Pabora ¢ undpopmaunmeii:

IPUMEHATH Pa3IHMYHbIe METObI, MHCTPYMEHTHI M 3alPOCHl MPU MOUCKE U O0TOOpE
MH(pOpMAIMU WK JaHHBIX C YYETOM MPEATIOKEHHON yueOHOM (pU3HUecKOon 3a/1auu;
aHAJIM3UPOBaTh, CHUCTEMAaTU3UPOBATh W  HUHTEPIPETHPOBATH  HUHPOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO BBIOMPATh ONTUMANBHYIO (DOpMY IIpeACTaABICHHUS HH(POpMALUU U
WJUTIOCTPUPOBATH pelIaeMble 3a]]a4l HECJIOKHBIMU CXEMaMU, IMarpaMMaMu, HHOU
rpaduKoil ¥ UX KOMOUHAIUSIMU.

KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1eHCTBUS:

B XOJIe O0CYXJIeHHs y4eOHOTO MaTepualia, pe3yJbTaToOB JIa0OpaTOPHBIX padoOT U
IIPOEKTOB 33JaBaTh BOIPOCHI MO CYIIECTBY OOCYKJa€MOM TEMbl U BBICKA3bIBaTh
UJIeH, HAIleJICHHbIE Ha pEIICHUE 3a/auyd U TNOoAJepkKaHue OJiarokeaaTeabHOCTU
OOIICHMS,

COTIOCTAaBIISAITh CBOM CYXJICHUSI C CYXKIACHUSIMHU JIPYTUX YYACTHUKOB JMAJIoOra,
OoOHapy>KUBaTh pPa3IMuME U CXOJCTBO MO3UIIUI;

BBIPQKATh CBOKO TOUYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

nyOJIMYHO TPEACTaBIATh PE3YNbTAaThl BBINOJHEHHOTO (DM3MUYECKOTO OIBITa
(9KCTIEpUMEHTa, UCCIIEeI0OBaHUS, IPOCKTA);

MOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U MHAUBUIYATHEHON pabOThHI
IIPU pEeUICHUU KOHKPETHOM (pu3HUecKor MpoOIeMbl;

MIPUHUMATh LIEJM COBMECTHOW JIE€SATEIIbHOCTH, OPraHW30BbIBATH JICHMCTBUS IO €€
JOCTHKEHHUIO: PACTIPEACNATh POJH, O0OCYXIaTh MpPOLUECChl U Pe3yJbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

BBHITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsT KAYECTBEHHOTO Pe3yJibTaTra Mo CBOEMY
HATPAaBIECHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C IPYTUMU YJICHAMH KOMaH/IbI;



OLICHMBATh KayeCTBO CBOEro BKJIaJa B OOMMHA TPOAYKT IO KPHUTEPHUSM,
CaMOCTOSITENIbHO C(HPOPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHSL.

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIE 1eHCTBUS

Camoopranusanms:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyalMsIX, TPEOYIOMIMX st
penieHns GU3NUECKUX 3HaHUM;

OpPUEHTHPOBATHCS B PA3JIMUYHBIX MOAXOAaX MPUHATHUS pelIeHUN (MHAMBUAYAIBHOE,
MPUHATUE PELICHUS B TPYIIIE, IPUHITHE PELIEHUN TPYIIION );

CaMOCTOSITENIFHO COCTAaBJISITh aJITOPUTM pelIeHHs] (PU3NYECKON 3a/1auu WM IIaHa
VCCJIEIOBAHUS C YUYETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEW,
apryMEHTUPOBATH IIPEUIAracMble BapUaHThI PEILICHHUI;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YJMOLMOHAJIBHbIN HHTEJJICKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Npejiararh rjiaH e€ U3MEHEHHUS,
OOBSCHATh NMPUUMHBI JOCTHXKEHUS (HEJOCTUKEHUS) PE3yJbTaTOB JAESITEIbHOCTH,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHUCIE B XOJ BBIIIOJHEHUS
(U3MYECKOro HCCIeAOBaHUS WIJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBLINXCS CUTYallUid, yCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEN;
OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSAM;

CTaBUTh ce0s Ha MECTO JIpyroro 4ejoBeKa B XOJE CIOpa WU AMCKYCCHU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTHUKY JPYToro;

IpPU3HAaBaTh CBOE MPAaBO HA OWIMOKY NpHU pelmieHuu (U3MYECKUX 3aJad WIH B
YTBEPKJICHUSIX HA HAYyYHbIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHuy oOyueHus B 7 KJjiacce NpeIMETHbIE pe3yjbTaThl HAa 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHSATHUA: (PU3NYECKHE M XHUMUYECKUE SIBJICHUS, HaOJIIOJCHHE,
HKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €IMHULIBI (PU3NYECKUX BEIIMYUH, aTOM, MOJIEKYJIa,
arperatHple  COCTOSIHUSI ~ BemiecTBa  (TBEpAOE, IKUIKOE, Tra3zoo00pa3Hoe),
MEXaHUYeCKOoe JABWKEHUE (pPaBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TPAeKTOpHs, paBHOJAEUCTBYIOIIasi cuia, nedopmanus (ymnpyrasi, MiacTH4eckas),
HEBECOMOCTH, COOOLIAIOIINECS COCY/IBL;

paznuyaTth sBieHUS (IudQy3us, TEMIOBOE [BH)KEHHME YacTHIl BEIIECTBa,
pPaBHOMEpHOE ABUKEHUE, HEPABHOMEPHOE JABUKEHUE, UHEPLUS, B3aUMOJEHCTBUE
TeJ, paBHOBECHME TBEPABIX TENI C 3aKpeIUIEHHOW OChIO BpalleHHs, Nepeaada



JaBJCHUsST TBEPABIMHU TEIaMH, >KMJIKOCTSMU M Ta3aMH, aTMOC(EepHOE IaBJICHHUE,
IUIaBaHUE TeJ, MPEBpPAlICHUS MEXaHUYECKON HSHEpruu) IO ONUCAHUI0 HX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUMX JaHHOE
busnUecKoe SBICHHUE;

pacno3HaBaTh MPOSIBICHUE H3YYCHHBIX (PU3UYECKHUX SIBICHUH B OKpPYXKaIOIEM
MHUpE, B TOM 4ucie (U3UYECKUE SIBIICHHUS B MPUPOJE: MPUMEPHI JIBHXKECHHS C
Pa3JIMYHBIMUA CKOPOCTSIMU B )KMBOM M HEKUBOU NIPUPOJIE, NEUCTBUE CUJIBI TPEHUS B
OpUpPOAE U TEXHUKE, BIMUSHHE aTMOCHEPHOro JABJICHHS HA >KUBOW OPTraHU3M,
IJIaBaHUE pPbIO, phIYard B TEJE YEJOBEKa, MPHU 3TOM IMEPEBOAUTH MPAKTHUECKYIO
3a/layy B y4eOHYIO, BBIICIATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKU) (PUBHUYECKHUX
SIBIICHUI;

ONKCHIBAaTh M3yUYEHHBIE CBOWCTBA Ted M (UINYECKUE SBICHUS, HCIOIb3YS
¢uznyeckue BeIMUYUHBI (Macca, OOBEM, IUIOTHOCTh BELIECTBAa, BpeMs, IYTh,
CKOPOCTb, CPEIHsS CKOpPOCTb, CHJIa YIPYTOCTH, CHJIa TSHKECTH, BEC TeEla, CUia
TpeHUs, AaBieHUe (TBEPAOro Tella, XUIAKOCTH, Ta3a), BBITAIKUBAIOIIAS CHIIA,
MexaHu4eckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PUUIHEHT
MOJIE3HOTO IEUCTBUS MEXAaHU3MOB, KHHETHUECKAs U IOTEHLIMAJIbHAS SHEPIHsl), IPU
ONKMCAHUH MTPABUILHO TPAKTOBATH (PU3UUECKUN CMBICIT UCTIOIb3YEMbIX BETUYNH, UX
o0O3HAaUeHUs W EAUHUIBI (PU3NYECKUX BEIUYMH, HAXOIUTh (HOpMyIbI,
CBSA3BIBAIOLIUE JIAHHYIO (DU3UUECKYIO BEIUYHMHY C IPYTUMU BEITUYHMHAMH, CTPOUTD
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBA Ted, (U3UYECKUE SIBICHUS U IPOLECCHI, UCHOJIb3Ys
MpaBUJIa CIOKEHUS CUII (BJIOJIb OJHOM MpsiMOil), 3aKkoH ['yka, 3akoH [lackains, 3akoH
Apxumena, TpaBUIO paBHOBECHS phiuara (0JI0Ka), «30JI0TOE MPABUIIO» MEXaHUKH,
3aKOH COXPAaHEHUs MEXAHWYECKOW DHEPIrUMH, INPHU DTOM JaBaTh CIIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BHIPAXKECHHUE;
OOBACHATH (U3NYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBAa TeN, B TOM YHUCIE U B
KOHTEKCTE CUTyallMd NPAKTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrMYEeCKUX I1aroB ¢
onopoil Ha 1-2 M3y4YeHHBIX CBOMCTBAa (PU3NYECKUX SABJICHUM, PUINUYECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemarh pacuéTHele 3amadd B 1—2 JEUCTBUS, UCIOJB3Ys 3aKOHBI U (hOPMYIIHI,
CBsI3bIBAIOIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJIOBHS 3a/ladyd
3aMMChIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE BETUYUHBI B (DOPMYIIBI U
MPOBOJUTH PACUYETHI, HAXOIUTh CIPABOYHBIE JAHHBIC, HEOOXOAUMBIE JIsl PELICHUS
3aJ1a4, OLICHUBATh PEATMCTUYHOCTH MOTYYCHHON (PU3NYECKOIN BETNUNHBI;
pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIINTh NPU MOMOUIM (PUIUUECKUX
METOJOB, B OINMCAaHWHU MCCIEAOBAHUS BBLACISTH MPOBEPSEMOE IPEATIOIOKEHUE



(rumotesy), pa3iuyaTh U MHTEPIPETUPOBATh MOJYYEHHBIA PE3YJbTAT, HAXOIAUTH
OLIMOKH B XOJI€ OTbITA, IEIAaTh BEIBOJIBI 10 €T0 Pe3yIbTaTaM;

IPOBOAUTH OMBITHI TO HAOMIOACHUIO (U3WYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB Tel: (OpMyYIHpPOBATh IPOBEPSIEMBIE ITPENITIONIOKEHNS, COOUPATh YCTAHOBKY
U3 NPEJIOKEHHOIO O0OpYyIOBaHUs, 3alUCBIBATH XOJ OMNbITa U (HOPMYIHPOBATH
BBIBOJIBL;

BBIIIOJIHATH MPAMbBIE U3MEPEHUS PACCTOSHHUSL, BPEMEHH, MacChl Tea, 00bEMA, CUIIbI
U TEMIEpaTypbl C UCIHOJIb30BAHUEM AQHAIOTOBBIX U LHU(PPOBBIX MPHOOPOB,
3alliChIBaTh NOKa3aHUsl MPUOOPOB C YUETOM 33JaHHON a0COIIOTHOW MOIPEUIHOCTH
W3MEPEHNM;

IIPOBOJNUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJAHON (PU3NUECKON BETMYUHBI OT JPYron
C UCIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUN (3aBUCUMOCTH NYTH PaBHOMEPHO
JBHKYILIETOCS TEJIa OT BPEMEHU JIBU>KEHHUSI TEJ1a, CUIIbI TPEHUS CKOJIBKEHHUS OT Beca
TeNa, KayecTBa 0OpabOTKU MOBEPXHOCTEHN TeI M HE3aBUCUMOCTU CHJIBI TPEHUS OT
IUIOLIAAN CONPUKOCHOBEHUS TE€J, CWIbl YOPYTOCTH OT YAJWHEHUS MPY>KUHBI,
BBITAJIKMBAIOIIEH CHUJIBI OT 00BbEMA MOrpYyKEHHOM YacTH Tela W OT IJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT IIYOMHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUM IUIaBaHUsI T€J, YCIOBUIM paBHOBECHUS pblyara 1 0J0KOB),
y4acTBOBaTh B IUIAHMPOBAHUM Y4€OHOTO MCCIEAOBAaHUSA, COOUMpaTh YCTAaHOBKY U
BBIIIOJIHATD U3MEPEHHUS, CIEAYS PEAJIOKEHHOMY TUIaHY, (PUKCHUPOBATH PE3YJIbTATHI
MOJIY4YeHHOW 3aBUCUMOCTH (PU3UUECKUX BEIMYMH B BUJE MPEIIOKEHHBIX TaOIUI] U
rpauKoB, AeaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

IPOBOJANTH KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIMUYMH (IUIOTHOCTH BEILECTBA
XKUIKOCTH M TBEPAOrO Tela, CUiIa TPEHUS CKOJIbKEHUsS, JIaBICHHE BO31yXa,
BBITAIKMBAIONIAS. CHUJIA, JIEWCTBYIOIIAs Ha TNOrPY>KEHHOE B JKUIKOCTH TEO,
KO3((PUIIMEHT OJIE3HOTO AEHCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYS IPEATI0KEHHON
UHCTPYKLUU: TPU BBIOJHEHUN H3MEPEHUN coOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY Y BBIUHCIIATh 3HAYEHNE NCKOMOM BEJTMYUHBL;

coOI0aTh MpaBWJa TEXHUKM O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
000opy10BaHUEM;

yKa3blBaTh MPUHLMUIIBI JIEUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAIOIINECS COCYAbl, 0apOMeTp, pbluar, MoABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;

XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX ONUCAaHUA (B TOM YHCIE: MOALIMIHUKHN, YCTPOUCTBO
BOJONIPOBO/IA, TUAPABINYECKHI PECC, MAHOMETP, BBICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), UCTIONb3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SBICHUI U HEOOXOIUMBIE
¢duznyecKkre 3aKOHbI U 3aKOHOMEPHOCTH;



OPUBOJIUTH MPUMEPH (HAXOAUTh WH(GOPMALUIO O MPHUMEpPax) MPaKTUIECKOTO
UCIOJB30BaHusl (DU3MUECKUX 3HAHWU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TpU OOpallleHuu ¢ TpUOOpaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXPAaHEHHUSl 370pPOBbsI M COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IIOBEJICHUS B
OKpYXKarollen cpeae;

OCYILIECTBISATH OTOOP MCTOYHMKOB MH(popmanmu B MIHTepHETE B COOTBETCTBHUHU C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEKOIIMXCA 3HAHUA U IyTEM
CPaBHEHHUSI Pa3jIMYHBbIX MCTOYHUKOB BBIAEIATH MH(POPMALUIO, KOTOpas SIBISETCS
IPOTUBOPEUUBON MM MOXKET OBITh HEJTOCTOBEPHO;

UCIIOJIB30BaTh IPU  BBIOJIHEHUM YYEOHBIX 3aJaHUl  HAyYHO-TIONYJISIPHYIO
auTepaTtypy (pusMdeckoro coaepikaHus, CIpaBOYHBbIE MaTEpUaibl, PECYpChl CETU
WuTepHer, BnaxeTs npuéMaMU KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHuUs
uHGOpMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHbBIE U YCTHBIE COOOILIEHUSI HA OCHOBE 2—
3 MCTOYHHMKOB MH(POpMALHUU (PUIUUECKOTO COJAEPKAHMS, B TOM YHUCIE ITyOJIMYHO
JienaTh KpaTKue cOOOLIEHUs O PE3yJIbTaTax MPOEKTOB WM yY€OHBIX UCCIIEI0BAHUM,
IIPU 3TOM TPAMOTHO MCIIOJIB30BATh H3YYCHHBIM IOHATHMHBIN ammapar Kypca
(Gu3KKH, COMPOBOXKIATH BHICTYINICHUE MPE3CHTALIUEH;

IIPU BBITIOJTHEHUH YUEOHBIX IPOEKTOB U MCCIIEI0BAHUMN pacipeesiTh 00s3aHHOCTH
B IPYIINE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJja4aMH, CIEIUTh 32 BHIIIOJTHEHUEM
IiaHa JEWCTBUM, aJ€KBATHO OLICHMBATh COOCTBEHHBIM BKJIAJ B JI€ATEIbHOCTH
IpyIIbl, BBICTPaWBaTh KOMMYHHKAaTUBHOE B3aUMOJCWCTBUE, YUWUTHIBass MHEHUE
OKpPYXKarOIHUX.

K konHiy oOyueHuss B 8 kJiacce npenMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIT0JIB30BAaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE ABUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHHSI BELIECTBA, KPUCTAJUIMUECKHUE U aMop(HBIe Tela,
HACBIIICHHBIA W HEHACBIIICHHBIA I1ap, BJIAXHOCTh BO3JyXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPT U, TEIJIOBOM JABUTATEIb, SJIEMEHTAPHBIN JEKTPUUECKUH 3aps/l,
AIEKTPUYECKOE T0JIE, MPOBOJHUKU U JAUDJIEKTPUKH, TOCTOSHHBIN 3JEKTPUUYECKUN
TOK, MAarHUTHOE T0JIE;

pa3nuuaTh sBJICHMS (TEIUIOBOE pacIIMpeHHe U CKaTue, Telionepeaaya, TeIioBoe
paBHOBECHE, CMAayuMBaHWE, KANWUISPHBIE SBJICHUS, HCHApEHHE, KOHIEHCALWs,
IJIaBJ€HUe, KpUCTauu3alus  (OTBepleBaHME), KHUIEHWE, Terulonepeaaya
(TemIonpPOBOHOCTD, KOHBEKIIUS, U3ITyYEHUE), IIEKTPU3AIUS TEIl, B3aUMOICUCTBHE
3apsAI0B, JEUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICICTBUE
MarHuTOB, JEHCTBHE MAarHUTHOTO MOJISl HA IPOBOJHMK C TOKOM, 3JIEKTPOMAarHUTHas
WHAYKIUS) MO ONHMCAHUID HMX XapakTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;



pacrno3HaBaTh NPOSBIECHUE H3YUYCHHBIX (DU3MUECKHX SIBICHUNW B OKPYKAIOIIEM
MUpE, B TOM YucCIle (PU3HUecKue SBJICHUS B IPUPO/JIE: TOBEPXHOCTHOE HATSKEHHUE U
KaNWUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTALIBI B Mpupojae, uznydenne ColiHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEsl, CHETa,
AIIEKTPUUECKUE SBJICHUS B arMmocdepe, SJIEKTPUUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE ToJjie 3eMiid, Apeld moarcoB, Pojab MAarHUTHOTO TIOJIS TSl J)KM3HU Ha
3emuie, TOJISIPHOE CUSIHUE, TIPU 3TOM NIEPEBOAUTH MPAKTUUYECKYIO 33/1a4y B Y4EOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

ONKCHIBATh M3YYCHHBbIC CBOMCTBA Tel M (U3MYECKUE SIBICHUS, HCIOJIb3YS
bu3nYecKue BeIMYMHBI (TeMIepaTypa, BHyTPEHHSISI DHEPIHUsl, KOJIMYECTBO TEILIOTHI,
ylaelbHas TEIUIOEMKOCTh BEIIECTBA, YZAEJIbHAs TEIUJIOTA IUIABJICHHUS, YJEIbHas
TEIUIOTa MapooOpa3oBaHusl, yAelbHas TEIUIOTa CrOpPaHMs TOIUIMBA, KO3()PHUIMEHT
IIOJIE3HOTO JIEWCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENbHAs BIAXXHOCTh BO3/YXa,
IEKTPUYECKUHN 3apsf, CWIa TOKA, 3JIEKTPUYECKOE HANPSIKEHHE, CONPOTUBIICHUE
IPOBOJHUKA, YJIE€JIbHOE COMNPOTUBIEHUE BElIeCTBAa, pabOTa M MOIIHOCTh
AIEKTPUYECKOr0 TOKA), MPU OMUCAHUU PABUIBHO TPAKTOBATH (PU3NYECKUIA CMBICT
UCIIOJIB3YEMbIX BEJIMYMH, OOO3HAYEHUS M €JUHULBI (PU3UYECKUX BEIUYUH,
HaXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO0 (PU3NYECKYIO BEIUUYHMHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;
XapaKTEepU30BaTh CBOMCTBA Tell, (PU3MUECKHUE SIBICHHUS M IPOLIECCHI, HCIOIb3YS
OCHOBHBIE TOJIOXKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHHUS BEUIECTBA,
OPUHLIMIT CYNEpIO3UIUU ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUs
3apsna, 3akoH OMma i yyacTka nend, 3akoH J[xoyns—JIeHna, 3aKoH COXpaHeHus
SHEPrUM, MPU STOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMCHIBAThH €T0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3MYECKUE MPOLECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTyallUi NPAKTUKOOPHUEHTHUPOBAHHOIO  XapakTepa: BbIABIATb IPUYHHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH O0BCHEHUE U3 1—2 JIOrMYECKUX 1IaroB ¢ OMOpoi Ha
1-2 u3y4YeHHBIX CBOWCTBA (PU3MYECKUX SBICHUH, (U3UYECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEN;

pemarb pacu€THble 3aJayd B 2—3 JAEUCTBUS, UCIOJB3Ys 3aKOHBI U (POPMYIIBI,
CBsI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJOBHS 3a/ladyd
3aMKCBIBATH KPATKOE YCIIOBUE, BBIABIISITh HEAOCTATOK TaHHBIX ISl pELIEHUS 3a/1a4H,
BBIOMpaTh 3aKOHBI M (OPMyJbI, HEOOXOAUMBIE [JIsi €€ pEeIIeHUs, MPOBOIUTH
pacy€Thl M CpaBHHUBATh IIOJyYEHHOE 3HAUY€HHE (PU3NYECKOW BEIMYUHBI C
W3BECTHBIMH JJTAHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIINTh NPU MOMOUIM (PUIUUECKUX
METO/IOB, MWCHOJb3ysl OINHCAHME UCCIEIOBAHUS, BBIIEIATH MPOBEPIEMOE



IPEIOJIOKEHNE, OLICHUBATh MPABUILHOCTD MOPSJIKA MPOBEACHUS UCCIEI0BaHUS,
JIeNaTh BBIBOJIBI;

IPOBOAUTH OMBITHI TO HAOMIOACHUIO (U3WYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB TeN (KanWUISPHBIC SIBJICHMS, 3aBUCUMOCTb JaBJICHHUS BO3/yXa OT €ro
o0bEMa, TemIepaTypbl, CKOPOCTH IIpollecca OCTBIBAHHWS M HArpeBaHUs IpH
U3TYyYEeHUH OT I[BeTa M3JIydaromel (MOTJOMIAoIei) MOBEPXHOCTH, CKOPOCTh
UCHIApEHUsi BOJBI OT TEMIIEpaTyphl JKUAKOCTH U IUIOMAAU €€ MOBEPXHOCTH,
AJIEKTpU3aLUs TNl U B3aUMOJCHCTBUE AIIEKTPUUECKUX 3apsi/ioB, B3aUMOJIECHCTBUE
IOCTOSTHHBIX MarHUTOB, BU3YyaJIN3alysl MArHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOTO MOJIA Ha IMPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTa,
CBOMCTBA AJIEKTPOJBUTATENS MOCTOSHHOTO TOKA): (POPMYIHpOBaATH MPOBEPSEMBIC
IPEINONIOKEHUsI, CcoOUpaTh YCTAHOBKY U3 TMPEAJIOKEHHOTO 000PYIOBaHHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

BBIMOJIHATh TPSAMBbIE H3MEPEHUs TeMIepaTypbl, OTHOCUTEIBHOM BIIAXKHOCTU
BO3/lyXa, CUJIbl TOKA, HAMPSHKEHHUSI C MCIOJIB30BAaHWEM aHAJIOTOBBIX MPHUOOPOB H
JATYNKOB (PU3UYECKUX BEIUYHMH, CPABHUBATH PE3YyJbTAThl U3MEPEHHUH C Yy4ETOM
3aIaHHOM aOCOIFOTHOM MOTPENTHOCTH;

IPOBOJUTH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3NUECKON BETMYUHBI OT APYToil
C UCTIOJIb30BaHUEM NPSIMBIX U3MEPEHUH (3aBUCUMOCTD COTIPOTHUBIICHUS IPOBOTHUKA
OT €ero JUIMHBI, MJIOUIAJW TMOMEPEYHOr0 CEYCHHS] W YACITHBHOTO COMPOTHUBICHUS
BEIIIECTBA MMPOBOJHHKA, CHUJIBI TOKA, WAYIIETO Yepe3 MPOBOIHUK, OT HAMIPSHKCHUS Ha
IPOBOJHUKE, MCCIEIOBAHUE IOCIIEI0BATEIbHOTO U MapaJICIIbHOIO COEIUHEHUMN
IPOBOJHUKOB): TUIAHUPOBATh HUCCIENOBAaHUE, COOMPATh YCTAHOBKY U BBINOJHSATH
U3MEpPEHMs, Cleays NpeIoKEHHOMY IUIaHy, (UKCHUpPOBaThb  PE3yJIbTaThl
MOJTyYeHHOW 3aBUCHUMOCTH B BHJE TaOmuIl ¥ TpaduKOB, AeTaTh BBIBOIBI IO
pe3yabTaTam HCCIeI0BaHNUS;

IPOBOJANUTH KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIUYUH (yeTIbHas TeMJI0EMKOCTh
BEIIECTBA, COMPOTUBJICHHE MPOBOJHUKA, paboTa M MOIIHOCTb 3JIEKTPUUECKOIO
TOKA): IUIAHUPOBATh HW3MEpPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
ClIeys IPEAI0KEHHOW MHCTPYKIIUHY, 1 BBIYUCIIATH 3HAYCHUE BETUIHHBI;
coOI0aTh MpaBWJa TEXHUKM O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
o00opy10BaHUEM;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPO Ha WX OMHUCAHMS (B TOM YHMCJE: CHCTEMa OTOIUICHHUS JIOMOB,
THTPOMETp, MapoBasi TypOWHA, aMIIepMETp, BOJIBTMETP, CUETUHUK DIECKTPUICCKON
SHEPrUH, AIIEKTPOOCBETUTENBbHBIE MPUOOPHI, HarpeBaTelIbHbIE SJIEKTPONPUOOPHI
(mpuMepBbI), NIEKTPUUECKHUE MTPEeIOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOBUTATEIh
MOCTOSTHHOTO TOKa), HCIIOJIb3Ys 3HAHUS O CBOMCTBaxX (U3UYECKUX SIBICHUN U
HEe00XoauMble (PU3NYECKUE 3aKOHOMEPHOCTH;



pacrno3HaBaTh MPOCThIEe TEXHUUECKHUE YCTPOUCTBA U U3MEPHUTEIbHBIE IPUOOPHI T10
CXeMaM M CXEMaTU4YHbIM PHUCYHKaM (KUJIKOCTHBIM TEPMOMETpP, TEPMOC,
IICUXPOMETP, TUTPOMETP, JIBUraTreib BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOIL,
peocTar), COCTaBISATh CXEMbl DJIEKTPUYECKUX LIETEeH C MOCIeI0BaTeNbHBIM U
napajyieIbHbIM COCJAMHEHUEM DJIEMEHTOB, pa3jidyasi YCIOBHbIE O0O3HAYCHUS
AJIIEMEHTOB JJIEKTPUUYECKUX LEIEH;

MPUBOAUTHh TPUMEPHI (HAXOAUTh HWHPOPMANHMIO O MPUMEPaX) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KU3HU A OOecriedeHUs
0e30MacHOCTU TPU OOpaIllEeHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUs! 370pOBbS M COOJIOACHUS HOPM SKOJOTUYECKOrO0 TMOBEJACHUS B
OKPYKaIoLIEH CpeIe;

OCYILIECTBIATh MOUCK MH(pOpManuu (U3NYECKOro coaepxanus B MHTepHeTe, Ha
OCHOBE MMEIOIINXCS 3HAHUM U MYTEM CPAaBHEHUS JTONOJHUTENBHBIX HUCTOYHUKOB
BBIICNISITh MH(MOPMAIINIO, KOTOpash SBJISETCS MPOTUBOPEUYMBOM WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJI30BaTh TPH  BBIIOJHEHUH YYE€OHBIX 3aJaHUl  HAayYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUA, CIIPABOUYHBIE MAaTE€pPHAIIbl, PECYPChl CETU
WNuTepHeT, BianeTb npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co3JaBaTh COOCTBEHHBIE NMHCHbMEHHBIE M KPaTKUE YCTHBIE COOOIIEHUsA, 0000mmas
MH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOTO COJIEP)KaHUS, B TOM YHCIIE
nyOJUYHO TIPEACTABJIATH PE3YyJbTaThl MPOCKTHOM WM HCCIIENOBATEIHCKON
JESATENbHOCTH, IIPA 3TOM TIPAMOTHO HCHOJIB30BaTh W3YYECHHBIM IOHATUWHBIN
anmapar Kypca (GU3MKU, COMPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

IPU BBINOJHEHUN Y4YEOHBIX MPOEKTOB M HMCCIEIOBAHUNA (PU3UYECKHUX IPOIIECCOB
pacnpenensaTh 00sS3aHHOCTHU B IPYIIIE B COOTBETCTBUU C MOCTABJICHHBIMU 33/1a4aMH,
CJIEUTh 32 BBHIIIOJIHEHUEM IUIaHA JEUCTBUI M KOPPEKTUPOBATH €ro, aJI€KBATHO
OIICHMBATh COOCTBEHHBIH BKJIAJl B JEATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJECHCTBHUE, TMpOSBISAs  TOTOBHOCTh  pa3pelaTh
KOH(DJIUKTBHI.

K koHuy oOyueHus B 9 kJiacce mpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUIA:

UCIIOJIb30BaTh MOHATHS: CHUCTEMa OTCYETa, MaTepuajbHas TOYKa, TPACKTOPUS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  JBWXKEHUs,  jAedopmauus  (ympyras,
IJlacTUYecKasl), TPEHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3ku, HEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TEJIO, LIEHTP TSKECTH TBEPAOTO
TeJla, paBHOBECHWE, MEXaHMUYECKHE KOJeOaHWs W BOJHBI, 3BYK, HHGPa3ByK H
YJIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKajla 3JEKTPOMATrHUTHBIX BOJIH, CBET,



OJMU30PYKOCTh M JANbHO30PKOCTh, CHEKTPHl UCIYCKAHUS W TOTJIOUICHUS, anbda,
OeTa- ¥ raMMa-U3Iy4eHHsI, U30TOIIbI, S/IEPHAsI SHEPTEeTUKA;

pa3nuuaTh SBJIEHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE ABM)KCHHUE,
PAaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBUXKEHHE, CBOOOJHOE TMAaJeHHE Tell,
pPaBHOMEpPHOE JBIWKEHHE IO OKPYKHOCTH, B3aMMOJEHCTBHE TEJ, PEAKTUBHOE
JBUKEHHE, KoeOaTeIbHOE IBIKEHUE (3aTyXalOIINe U BEIHYXACHHbBIE KOJIeOaH s ),
pEe30HAHC, BOJHOBOE  JBM)KCHHE, OTPaXXEHHUE  3ByKa, MPSAMOJIMHEHHOE
pacnpocTpaHeHue, OTpaKEHHWE M TIPEJIOMJICHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTpaXX€HUE CBETA, Pa3JI0KeHHUE OEJIOro CBETa B CIIEKTP U CII0KEHUE CIEKTPaTIbHbIX
[[BETOB, JUCIEPCHsl CBETa, ECTECTBEHHAs paJUOAKTUBHOCTh, BO3HUKHOBEHUE
JUHEHYaTOro CHEeKTpa M3JIyYEHHUs) MO OMHCAHUIO MX XapaKTePHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3HUEcKOe SBICHHE;

pacrno3HaBaTh IPOSBICHUE U3YUYEHHBIX PU3NUYECKUX SIBJICHHUM B OKPYKAIOLIEM MUPE
(B TOM yucie (u3NYECKUe SIBICHUS B IPUPOJIE: MPUIUBBI U OTJIMBbI, TBUKEHHUE
wraneT COJMHEYHOW CHCTEMbI, pPEaKTUBHOE JBM)KCHHE J>KUBBIX OPraHU3MOB,
BOCTIPUSATHE 3BYKOB >KMBOTHBIMH, 3€MJICTPSICCHHE, CEHCMUYECKUE BOJIHBI, I[yHAMH,
9X0, IIBETa TeJ, ONTUYECKUE SIBICHUS B TPHUPOAE, OHUOIOTUYECKOE EHCTBHE
BUJUMOTO, yJIbTPA(QHUOJIETOBOIO M PEHTTEHOBCKOTO H3IYYEHMM, €CTECTBEHHBIN
PaaMoOaKTUBHBIN (POH, KOCMUYECKHE JIyUHd, PAIMOAKTUBHOE U3JTyUYE€HUE TPUPOIHBIX
MUHEPAJIOB, ACHCTBHE PATUOAKTHUBHBIX M3IIyYCHUN HA OPTaHW3M YEJIOBEKa), MPHU
3TOM MEPEBOIUTH MPAKTHUECKYIO 3a/ady B Y4€OHYIO, BBIIEISATH CYIICCTBCHHBIC
CBOICTBA (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

ONKCHIBaTh M3yUYEHHBIE CBOWCTBA Tel M (U3NYECKUE SBICHUS, HCIOIb3Ys
¢uznyeckue BeNWYMHBI (CpelHSAsT W MTHOBEHHass CKOpPOCTh Teja IMpH
HEPaBHOMEPHOM JBW)KCHUHU, YCKOPEHUE, MEePEMEIICHNE, TyTh, YIIIOBas CKOPOCTb,
CHJIa TPEHHUSI, CHJIa YIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOTHOTO MaICHHUSI, BEC
TeNa, WMIIYJIbC Teja, HMIYJIbC CHIIbI, MeXaHudeckas padoTa M MOIIHOCTb,
NOTEHUUANbHASl JHEPrus Tejla, MOJHATOrO HaJl IOBEPXHOCTHIO  3EMJIH,
NOTEHIMATIbHAST JHEPTUsl CHKATOM MPYKWHBI, KUHETUYECKAash DHEPIHsi, MOJIHAs
MEXaHWYEeCKasl YHEPTHsl, MEPUOJ U YacTOTa KoJeOaHuH, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTAa TOHA, CKOPOCTH CBETa, MOKa3aTelb MPEIOMIICHUS CPEbl), TPU
ONKCAaHUU TPABUIBLHO TPAKTOBATh (PU3MUECKHUM CMBICI HCIIOJIb3YEMbIX BEJIHYUH,
o0O3HaueHUs W EeAUHUIBI (PU3WYECKUX BEIUYMH, HAxXOIUTh (HOpMyIbI,
CBSI3BIBAIOIIUE AHHYIO (PU3MUECKYIO BEIHUMHY C APYTUMHU BEIMYUHAMH, CTPOUTH
rpadvKy U3y4eHHBIX 3aBUCUIMOCTEH (PU3NIECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHHUS W MPOLECCHI, UCIOJIb3Ys
3aKOH COXpaHEHMsI DSHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIUI
CYIEPHO3ULIMU CHUJI, IPUHIUI OTHOCUTENbHOCTH [ anuiies, 3akoHsl HproToHA, 3aK0H
COXpaHEHHUS WMITYJbCa, 3aKOHBI OTPAXCHHS W TPEIOMIICHHUS CBETa, 3aKOHBI



COXPAHEHHUS 3apsIOBOTO U MAaCCOBOTO YHCEJN MPHU SIIEPHBIX PEAKIUAX, MPU 3TOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3allMCHIBATh €r0 MAaTEMaTHYEeCKOe
BBIpaKEHHUE;

OOBSACHATH (PU3UYECKUE MPOIECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTyallUl NPAKTUKOOPHUEHTHUPOBAHHOIO  XapakTepa: BbIABIATh MPUUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOPO Ha
2—-3 UW3YYECHHBIX CBOMCTBa (PU3UYECKUX SBICHHUM, (U3MUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

pemaTth pacu€THble 3ajaud (ONMUpAIOUIMECs HAa CUCTEMY M3 2—3 ypaBHEHHUM),
UCIIOJIb3YsI 3aKOHBI U (DOPMYJIbI, CBS3bIBAIOIINE (DU3UUECKUE BETMYMHBI: HA OCHOBE
aHallM3a yCJIOBUS 3a7aud 3allMChIBATh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIOIINE
WK W30bITOYHBIE JaHHBIC, BHIOMpATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE IS
pelieHusi, MPOBOAUTH PACUYEThl U OICHUBATH PEATUCTUYHOCTH IOJIYYEHHOTO
3HaueHUs (PU3NYECKON BETUUUHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh MPU MOMOIIN (PHU3UIECKUX
METOJIOB, HCIOJB3ys] ONHUCAHWE WCCIENOBAHUS, BBIACIATH MPOBEPSIEMOE
MPENOIOKEHNE, OIICHUBATh MPABUIILHOCTD MOPSIKA MPOBEACHUS HCCIEIOBAHNA,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATH HAOIIOACHHUI U OIBITOB;
MPOBOJIUTH OINBITHl 1O HAOMIOJAEHUIO (U3MUYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB TenN (M3yueHue BTOPOTO 3akoHa HbI0TOHA, 3aKOHA COXpaHEHHS SHEPTUH,
3aBHCHUMOCThH TEpHOAa KOJeOaHUN MPYKUHHOTO MasTHHKAa OT MacChl Tpy3a U
KECTKOCTU TPY>KUHBI W HE3aBUCHMOCTh OT aMIUIMTYJbl MaybIX KOJIeOaHUi,
OpSIMOJIMHEMHOE pacnpoCTpaHEHHE CBETa, Pas3yioKeHHe Oeoro cBeTa B CIIEKTP,
U3y4EHHUE CBOMCTB M300pa)K€HHsI B IUIOCKOM 3€pKalie M CBOICTB HM300pa’KeHUs
npeaMeTra B coouparoniei JInH3e, HaOJI0IeHUE CIUIONIHBIX U IMHEMYAThIX CIIEKTPOB
U3JIyYEHHUS): CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY U3 HM30BITOYHOrO Habopa
o0OpyZ0BaHUs, OMHUCHIBATH XOJI OMNbITA U €ro pe3ylbTarbl, (HOPMYIUPOBATH
BBIBOJIBL;

IPOBONUTH MIPH HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPEHHIA, OTPEACIIsisi CpeaHee
3HAUYEHUE U3MEpPSIeMON BeIUYUHbI ((POKYCHOE pacCTOSIHUE COOUpAIOIIEH JIMH3BI),
000CHOBBIBaTh BBIOOP CI1OCc00a U3MepeHus (M3MEPUTETBLHOTO MTPUOOPA);
IPOBOAUTD UCCIIEIOBAHHUE 3aBUCUMOCTEHN (PU3NUECKUX BEJIMUMH C UCIIOJIb30BAHUEM
NPSMBIX W3MEPEHHM (3aBUCUMOCTh IMYTH OT BPEMEHHM MPU PABHOYCKOPEHHOM
JIBWKCHUH O€3 HadallbHOM CKOpOCTH, MepHuoja KojeOaHWH MaTeMaTH4eCKOTOo
MasiTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH YTJIa OTPaKEHHUS CBETA OT yIJia MaICHUs U
yria TpeJoMJICHHS OT yria TMaJeHus). ITUTAaHUPOBaTh  HCCIICIOBAHUE,
CaMOCTOATEIILHO COOUpPATh YCTAaHOBKY, (PUKCUPOBATH PE3yJbTaThl IMOITYYECHHOU
3aBUCUMOCTH (DU3UYECKUX BEIIMYMH B BUJI€ TAOJIUII ¥ TPadUKOB, I€JIaTh BHIBOIBI T10
pe3ylbTaTaM HCCIeI0BaHNUS;



IPOBOANTh KOCBEHHBIE M3MEPEHUSA (PU3NYECKUX BEIUYUH (CPEIHSSA CKOPOCTh U
YCKOPEHHE Tela MpU PABHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHUE CBOOOJIHOTO
naJeHUs, )KECTKOCTh MPY>KUHBI, KOOPPUIIUSHT TPEHUS CKOJIbKEHUS, MEXaHUYECKast
paboTa M MOIIHOCTb, YacTOTa W TNEPHOJ KOJeOaHUl MaTEeMaTUYECKOro U
NPY>KUHHOTO MasiTHUKOB, ONTUYECKAasl CUjla coOOMparolie JIMH3bI, pauOAKTUBHBIN
¢doH): MIAHUPOBATH HM3MEPEHHUSA, COOMPATh OSKCIEPUMEHTAIBLHYIO YCTAHOBKY H
BBIIIOJIHATH U3MEPEHHUS], CIEAYS MPEAIOKEHHON NHCTPYKIMH, BBIYUCISATh 3HAUEHUE
BEJIMYMHBI M aHAJIU3UPOBATh IMOJIYYEHHBIE pE3yJbTaThl C YYETOM 3aJlaHHOM
MOTPENTHOCTU U3MEPEHHUI;

cOOI0JIaTh MpaBWJia TEXHUKU O€30MacHOCTH Mpu pabore ¢ 1abopaToOpHBIM
000pyIOBaHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKU MU3YyUYEHHBIX (PU3MUECKHX MOJENeH: MaTepralibHas
TOUKa, aDCONIOTHO TBEPJOE TEJIO, TOUCUHBI UCTOUYHUK CBETA, Jy4, TOHKAs JINH3A,
IUIAaHETapHAsi MOJENb ATOMA, HyKJIOHHAS MOJIEJIb aTOMHOTIO $1pa;
XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB € OMOpOM Ha MX omucaHus (B TOM 4YHUCIE: CHOUIOMETp, AATUUKHU
MOJIOXKEHUS, PACCTOSIHUSI M YCKOPEHHMs, pPaKeTa, 3XOJIOT, OYKH, IEPHUCKOIL,
¢oroanmapar, ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucronb3ys 3HaHUS O CBOMCTBAX (PU3NUECKUX SIBJICHUM U HEOOXOAUMBIE
(bu3nYecKne 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTWYECKUX IPOLECCOB IpHU
pelieHnr y4eOHO-TIPAaKTUYECKUX 3ajjady, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U coOuparoie JMH3e;

NPUBOAUTH MpPUMEPHl (HAXOAUTh HMHPOPMALMIO O MpPUMEPAX) MNPAKTHYECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KM3HHU AJIA OOECredeHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsl 370pPOBbsI U COOJIOJEHHS HOPM 3KOJOTMYECKOTO IIOBEJICHHUS B
OKpYKaIoIIEN CpeIe;

OCYUIECTBJISATh MOUCK HH(pOpManuu Quznyeckoro conaepxkanusi B HHTepHere,
CaMOCTOATENBHO (HOPMYIUPYs OMCKOBBIN 3aMpoOC, HAXOJUTh MYTH OINpPEAEIICHUS
JIOCTOBEPHOCTH TOJIyYEHHON MH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HAHUM u
JOTIOJHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh TMPHU  BBIMOJHEHUM YYE€OHBIX 33JaHU  Hay4YHO-TIOMYJISIPHYIO
JUTEPATYpy (PU3NYECKOTrO COAEpKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHer, BnaxeTs npuéMaMd KOHCIEKTUPOBAaHUSA TEKCTa, MpeoOpa3oBaHus
uH(OpPMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHbIE IHMCbMEHHBIE M YCTHbIE COOOIIEHUS Ha OCHOBE
uH(OpPMAIMU U3 HECKOJIbKUX MCTOYHHMKOB (PU3UYECKOrO COJAEPKaHUS, IMyOJIMYHO



IIPEACTABIIATH PE3YJIbTAaThl IPOCKTHOM WIIA UCCIIEI0BATENIBCKON NESITENBHOCTH, IIPU
OTOM TPAMOTHO HCIOJb30BaTh HM3YyYECHHBIM NOHATUHHBIA anmapar u3y4aeMoro
pa3gena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE TMIpEe3EHTAale ¢ Yy4EToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE ITJNTAHUPOBAHUE

7 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumeHnoBaHue pa3aejioB H TeM NPOrPaAMMBbI K I (wnpposrie)
n/n pa3x porp Beero OHTPOJIbHbIE PaKTH4YeCKHe 06pa3OBaTeﬂbele
padoThI padoThI
pecypcsl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bubmuorexa [JOK
1.1 | Pusmxa - nayka o mpupoze 2 0 0 https://m.edso00.ru/7f416194
bubmuorexa [JOK
1.2 | Qusiieckue BemHHbI 2 0 0 https://m.edso00.ru/7f416194
. bubmuorexa [JOK
1.3 | EcrecTBeHHOHAYYHBII METO]] IIO3HAHMSI 2 0 1 httos://m.edsoo.ru/7fA16194
Hroro o pasneny 6
Pasnean 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOCHUH BelleCTBA
bu6mmoreka [IOK
2.1 | Crpoenne semectsa ! 0 ! https://m.eds00.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 5 0 1 bubnmnoreka [JOK
' BEILECTBA https://m.eds00.ru/7f416194
bu6nuoreka [IOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 1 1 https://m.edsoo.ru/7f416194
HWroro no pasneny 5
Pa3nen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
but6mmoreka [IOK
3.1 Mexanueckoe Agiokenue 3 0 1 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
. 4 1
3.2 | Muepuus, macca, IWIOTHOCTS 0 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
3.3 | Cuna. Buppt cun 14 ! 2 https://m.eds00.ru/7f416194



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

Hroro no pazneny

21

Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB

41 Hasnenue. Ilepenaua gaBiaeHust TBEPAbIMU 3 1 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
4.2 | Napnenne xcucocTn > 0 https://m.eds00.ru/7f416194
bubnuorexa [JOK
4.3 | Amvocheproe naienne 0 L https://m.eds00.ru/7f416194
44 JleficTBrE KUIKOCTHU U T'a3a Ha MOTPYKEHHOE B 7 3 bu6mmoreka [IOK
' HUX TEJIO https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHeprus
bubnnoreka IIOK
>-1 | Pabora i Moutocts 3 1 https://m.eds00.ru/7f416194
bu6mmoteka [IOK
52| lpocTeie MexaHHsMbI > 1 https://m.eds00.ru/7f416194
bubmmoreka [IOK
53 | Mexanmiecias sneprus 4 0 https://m.eds00.ru/7f416194
Hroro no paszneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15



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

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
No 11/ HaumeHoBaHue pa3ieioB U TeM K - (uudposbie)
) NPOrpaMmbI Beero OHTPOJIBLHLIC | LIPAKTHIECKHUE | 50 a3oBaTenbHbIE
padoThI padoThI
pecypcsl
Pa3gen 1. TensioBbIe IBJICHUS
. bubmuorexa [JOK
: 7
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 0 0 https://m.edsoo.ru/7fA181ce
bubmuorexa [JOK
: 21
12 Teroneie mpoueccs! . > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DNeKTpUUYeCcKue 3apsiabl. 3apsHKEHHBIE Tella U 7 0 1 bubnmnoreka [JOK
' HUX B3aMOJEHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuotexa [JOK
2.2 II 20
OCTOAFHBIN SICKIPHHCCIHIH TOK 1 ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
: 6 1 .
23 MarmuTibie ABICHHS 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
: 4 0
24 IIKTPOMATHHTHAS HHIYKIIHA 0 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepsHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

KoanuyecTBO YacoB DJIeKTPOHHbIE
No 11/ HanmenoBaHmue pa3jiesioB U TeM K I (uu¢posBbie)
) NPOrpaMmbI Beero OHTPOJIBLHLIC | LIPAKTHIECKHUE | 50 a3oBaTenbHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexann4ueckue siBJICHUSA
11 MexaHn4eckoe IBUKEHUE U CIIOCOOBI €ro 10 0 1 bubnnoreka IIOK
' OIIMCaHU https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
. 20 1
12 Bsaumonencraue Ten 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. 10 0
13 3aKOHEI COXpaneHMA 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3znen 2. Mexannueckne KoJJe0aHNS B BOJHBI
bu6mmoreka [IOK
2.1 M 7 0 3
CXAHUYECKHE KONCOaHHUA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. . 8 1 3
2.2 Mexanmieckne BOTHEL. 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. DiieKTpPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJTHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 0 2 bu6muoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
bu6nuoreka [IOK
4.1 6 0 2
3aKombl pacnpocTpaneHus CBeTa https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 0 3 bubmorexa LIOK

https://m.edsoo.ru/7f41a4a6
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bu6nmoreka [IOK

4.3 Paznoxxenue 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7fA1ada6
Hroro no pazgeny 15
Pa3gen 5. KBanToBLI€E SIBJIEHUSA
bu6nuoreka [IOK
: 4
51 Hcnyckanue u MorionieHue CBETa aTOMOM 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
: 6
52 CTpocHue aToMHOro spa L https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
: 7
53 #nepubie peakiH L https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 NI MOYJIb
6.1 [ToBTOpeHUE 1 0600IIEHNE CONEPKAHUS Kypca 9 2 bubnmnoreka HOK
' ¢u3ukm 3a 7-9 xace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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