153. ®enepanabHass padouyasi nporpaMMa Mo Yy4eOHOMY HpeaMeTy
"®duszuka' (0a30BbIi YPOBEHD).

153.1. ®enepanpuas pabodast mporpamMma 1o yueOHomy mpeamery "dusuka"
(6a3oBbIN ypoBeHb) (mpeaMmeTHas o6nacTh "EcCTeCTBEeHHO-Hay4YHbIE MPEAMETHI")
(mamee COOTBETCTBEHHO - TmporpamMma 1o (Qusuke, Qusnka) BKIOYAET
MOSICHUTENIbHYIO 3allMCKY, COAepKaHWUE OOyYCHHsI, IUIAaHUPYEMbIC PE3yJIbTaThl
OCBOCHHUS TIPOTPAMMBI 110 (HU3HKE.

153.2. ITosicHUTEILHASA 3AIUCKA.

153.2.1. IIporpamma 1o (pu3MKe Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa3zoBaHUs
COCTaBJICHA HAa OCHOBE MOJOKEHUH M TpeOOBaHMN K pe3ylbTaraM OCBOEHHUS Ha
0a30BOM YpPOBHE OCHOBHOH 00pa30BaTeIbHON MPOTpaMMBbI, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ ydeTom ¢enepaibHOi padoyeii mporpaMMbl BOCIIUTAHUS U
KOHILIETIIINY MpernofaBanus yueOHoro npeameta "dusuka'.

153.2.2. Conepxanue nporpamMmsl o (pU3HMKE HApaBieHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYalOIIMXCSl M OpPraHU3alMI0 H3YYCHHS
bu3MKu Ha NEeATeNTbHOCTHOM ocHOBe. B mporpamme mo ¢u3MKe y4HUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusauuu Tpedoanuiit ®I'OC OO0 «
IUTAHUPYEMbBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHs], a TaAKKe
MEKIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX yYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 001IIero 0Opa3oBaHUSI.

153.2.3. TlporpamMmma mo (u3uke yCTaHABIMBACT PACTIPEACICHHE Y4EOHOTO
Mmarepuaiga 1o rogamM oOydeHus (IO KiaccaMm), MpeajaraeT MpPUMEPHYIO
MOCIIEIOBATEIbHOCTh M3YYCHHs] TE€M, OCHOBAaHHYI0 Ha JIOTUKE DPa3BUTHS
IIPEMETHOTO COACPIKAHUSI M y4eTe BO3PACTHBIX 0COOCHHOCTEH 00yJarOIIIXCsl.

153.2.4. Ilporpamma 1m0 ¢u3uke pa3zpaboTaHa C IEIbI0  OKa3aHUs
METOJMYECKON MOMOIIY YUYUTEIIO B CO3JaHMU pabouell mporpamMmbl 1Mo y4eOHOMY
peIMETY.

153.2.5. ®usuka sBAseTCS CUCTEMOOOPA3YIOIINM JIJI1 €CTECTBEHHO-HAYYHBIX
y4EOHBIX MPEIMETOB, MMOCKOJIBKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOIECCOB
U SIBJICHUI, H3y4YaeMbIX XHUMHEH, OMOJIOTHEH, acTpOHOMHUEH U (PUINYECKOU
reorpadueii, BHOCUT BKJIa/l B €CTECTBEHHO-HAYYHYIO KAPTUHY MUPA, TPEIOCTABISAET
HauOoJiee sICHbIE OOpa3lbl MPUMEHEHUsS] HAYYHOIO METO/la TMO3HaHWS, TO €CTh
croco0a MOJy4YeHHsI TOCTOBEPHBIX 3HAHUN O MUPE.
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153.2.6. Ogna u3 TIaBHBIX 33134 (PU3HUYECKOTO 00pa3oBaHHUSA B CTPYKTypE
oOmiero  oOpa3oBaHHs COCTOMT B  (OPMUPOBAHUH  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH M MHTEpeca K HayKe Y OOyJIarOIIHXCsl.

N3ydyenne ¢Gu3Nkd Ha YIIyOJIEGHHOM YpOBHE MPEANOJaraeT OBJIAaJICHUE
CIEIyIOUIMMU KOMIIETEHTHOCTSIMHU, XapaKTE€PU3YIOLIMMHU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

Hay4YHO OOBACHATH SABJICHUAA,
OLCHUBATL U IIOHHUMATb 0COOCHHOCTH HAY4YHOT'O UCCIICAOBAHMN,

WHTEPIPETUPOBATh JAaHHBIE M MCIOJIb30BaTh HAy4YHBIC OKA3aTeIbCTBA JIJIS
MOJIYYEHUS BHIBOJOB".

153.2.7. llenn uszydyenus GU3UKH HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMS
ONpeNieTICHbl B KOHLEMIMK TMpenoAaBaHus ydyeOHoro mnpeamera "®duszuka" B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit  ®enepauuu, peanu3yromux
OCHOBHBIE 00111€00pa30BaTEIbHBIE POTPAMMBI.

153.2.8. Llenu nzyvyeHus: Gpu3mKu:

HpI/IO6p€T€HI/IC HMHTEpPECA U CTPEMIICHUSA o6yqa}onmxcs{ K HAYYHOMY HU3Y4YCHUIO
MpUpoAbI, PAa3BUTHUC UX MHTCIIJICKTYAJIbHBIX U TBOPUCCKUX CHOCO6HOCTCﬁ;

pa3BUTHE MPEJCTABICHUN O HAyYHOM METOJE TMO3HAHUA U (POPMUPOBAHHE
MICCIIE/IOBATENILCKOTO OTHOIIEHHUS K OKPYXKAIOIIUM SIBIICHUSIM;

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTara W3y4YeHHS OCHOB
CTPOCHHMSI MaTepuu M PyHIaMEHTATbHBIX 3aKOHOB (DU3HUKU;

(dbopMUpOBaHUE TMPEACTABICHUH O pond (U3MKK JUIsl Pa3BUTUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHM;

pa3BUTHE MIPEICTABICHUN O BO3MOXKHBIX cpepax Oyayieit mpodeccruoHanbHOM
NEATeIbHOCTH, CBSI3aHHOM ¢ (DPU3MKOM, MOArOTOBKA K JajbHeHIeMy oOyueHHIO B
ATOM HaNpaBJICHUU.

JlocTikeHre 3THX Teel mporpaMMmbl 1Mo (U3UKE Ha ypOBHE OCHOBHOTO
oO1iero oOpa3zoBaHus 00ECIIEUNBACTCS PEIICHUEM CIIETYIONTUX 3a/1a4:

MpUoOpeTeHNEe 3HAHUN O JUCKPETHOM CTPOCHUM BEIIESCTBA, O MEXAaHUYECKHUX,
TEIUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
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MpPUOOPETeHHE YMEHUW OMHUCHIBAaTh U OOBACHITH (DU3MUECKUE SIBJICHUS C
UCIIOJIb30BAaHUEM TIOJTyUYEHHBIX 3HAHUMH;

OCBOCHHME METONOB  PEIICHWS MPOCTEHMIIMX  PAacCYEeTHBIX  3a4a4  C
UCIIOJIb30BaHUEM  (DU3MYECKUX  MOAENeH,  TBOPUYECKUX U MPAKTUKO-
OPUEHTUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHHMU HaONIONaTh MPUPOAHBIC SIBJICHUS U BBITOJIHSITH OIBITHI,
naboparopHble padOThl U SKCIIEPUMEHTAJIbHBIE UCCIEAOBAHMS C UCTIOIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ uHMOpMaluelt QU3NYECKOro CcoaepKaHusl,
BKIItOYasi HMH(OpPMAIIMI0O O COBPEMEHHBIX JIOCTHXKEHUSX (U3UKW, aHalu3 W
KPUTHUYECKOE OIlEHWBaHUE UH(POpMAITNH;

3HAKOMCTBO cO cepamu mpodecCHOHATBHON NIEeATeIbHOCTH, CBA3aHHBIMU C
(GU3MKOI, M COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHIKECHUSX
(u3HUECKON HAyKH.

153.2.9. O61iee 4nciio YacoB, PEKOMEHIOBAHHBIX I U3Y4YEeHHsS (PU3MKHU Ha
0a30BOM ypoBHE, - 238 yacoB: B 7 kiacce - 68 yacoB (2 yaca B HEJICNIO), B 8 Kjacce
- 68 yacoB (2 yaca B Hezien0), B 9 kimacce - 102 gyaca (3 vaca B HezielNi0).

[Ipennaraemslii B mporpamme mo (Qpu3uKe nepeueHb JadoparopHbIX padoT U
OTIBITOB SIBIISIETCS PEKOMEHJATENIbHBIM, YUUTENb JIETAeT BHIOOP MPHU MPOBEICHUN
71a00paToOpHBIX pabOT W OMBITOB C YYETOM WHIWBUIYAIbHBIX OCOOCHHOCTEM
00y4Jarouuxcsi, CHUCKa SKCIEPUMEHTANIbHBIX 3aJaHUN, MpeaJaraeMbiX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO SK3aMEHa M0 (PU3UKE.

153.3. Conep:xanue o0yueHust B 7 Kjiacce.
153.3.1. ®u3uka u ee poJib B TO3HAHUU OKPY>KAIOIIEr0o MUpA.

®uzuka - Hayka o mnpupone. fABinenus npuponsl. dusmyeckue SBICHUS:
MEXaHUYECKHE, TeIIOBbIE, IJICKTPUUECKHE, MArHUTHBIE, CBETOBBIE, 3BYKOBHIE.

Oduznyeckne BenuuyuHBL. M3Mepenue ¢usznueckux BenudyuH. Duznueckue
npubopsl. [lorpemHocTs n3Mepennii. MexayHapoaHas CuCcTeMa eMHHII.

Kak ¢usuka u apyrue ecTecTBEHHbIC HayKH U3ydaloT Mpuponay. EctecTBeHHo-
Hay4YHbId METOJ TIO3HAHMS: HaONIOJEHUE, MOCTAHOBKA HAy4YHOIO BOIIPOCA,
BBIIBIDKEHHE THUIIOTE3, SKCIEPUMEHT [0 MPOBEPKE THUIOTE3, OObICHEHHE



HaOmogaemoro sBieHus. Onrcanue GU3NUecKuX SBICHUM C MOMOIIBIO MOJCIIEH.
153.3.1.1. JlemoHCTpanuu.
MexaHnnueckue, TeIIOBbIC, AEKTPUIECCKUE, MATHUTHBIC, CBETOBBIC SIBIICHUS.

duznueckue MpUOOPHl W TPOLEAYpa TPSIMBIX H3MEPEHUI aHaJIOTOBBIM U
U (pPOBBIM IPUOOPOM.

153.3.1.2. JJaboparopHbie pabOThI U OTBITHI.

OnpeneneHue HeHbl JEISHUS Kbl K3MEPUTEIBHOTO MPUOopa.
N3mepeHnne paccTosiHUM.

N3mepenne oobeMa KUAKOCTU U TBEPIOTO TeJa.

Omnpenenenne pa3MepoB MaJIbIX TEll.

N3MepeHue temnepaTypsl PH MOMOIIM KUAKOCTHOIO TEPMOMETPA U JaTUMKa
TEMIIEPATYPHI.

IIpoBeneHne wuccnenoBaHus IO TMPOBEPKE THUIOTE3BI: JAIBHOCTH IIOJETA
HIapuKa, MyIIEHHOTO0 TOPU30HTAIBHO, TeEM OOJIbLIE, YeM OOJIbIIE BBICOTA MTyCKa.

153.3.2. [lepBOHaYanbHbIE CBECHUS O CTPOECHUHN BEIIECTBA.

CTpOGHI/IG BCOICCTBA: daTOMbI HW  MOJICKYJIBI, HX Pa3MCPLI. OHBITBI,
AOKa3bIBAIOIMNUEC TUCKPCTHOC CTPOCHUC BCIICCTBA.

JIBrokeHue dactuil BemiecTBa. CBS3b CKOPOCTH JIBMJKEHHUSI YaCTHI[ C
TeMIieparypoii. bpoyHoBckoe nBmwxkenue, muddysus. B3anmonelcTBue YacTuil
BEIIECTBA: IIPUTSIKCHUE U OTTAJKUBAHHUE.

ArperaTtHple COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, KUJIKOCTEW M TBEPHABIX
(kpucTaIIMYecKnx) Tesl. B3auMoCBA3b MKy CBOWCTBAMM BEIIECTB B Pa3HbIX
arperarHbIX COCTOSIHUSIX M MX arOMHO-MOJEKYJISpHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

153.3.2.1. JlemoHcTpaIumu.
HaGnronenne 6poyHOBCKOTO JIBHYKCHHUSI.

Hab6mronenne muddysum.



H36J'IIO,Z[GHI/IG HBJIGHHﬁ, O6’I)HCHHIOIHI/IXC${ MNPUTAKCHUCM HIIM OTTAJIKMBAHHUCM

YaCTHUI] BEIIECTBA.
153.3.2.2. JJaboparopHbie paOOThI M OIIBITHI.
OueHka AuamMeTpa aToMa METOJIOM PsJIOB (C UCTONIb30BaHUEM QoTorpaduil).
OnbIThl 1O HAOTIOACHUIO TEINIOBOTO PACIIMPEHUS Ta30B.
OMnbITEI IO OOHAPYKEHUIO ACUCTBUS CHJT MOJIEKYJISIPHOTO TPUTSHKCHUS.
153.3.3. JIBM>keHHE ¥ B3aUMOJICHUCTBHUE TEII.

Mexanuueckoe JBUKEHHE. PaBHOMEpHOE U HEpPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBIDKEHUHU. Pacuer mytu u
BPEMEHH JIBUOKCHUSL.

SlBnenne wHepuuu. 3akOH HHEpUHMHU. B3aumoaeiicTBHE Tel Kak MpUYMHA
U3MEHECHUSI CKOPOCTH JBWKEHUS Tell. Macca Kak Mepa HWHEPTHOCTH Tena.
[InotHocTh BemiecTBa. CBSI3b IUIOTHOCTU C KOJIMYECTBOM MOJEKYJ B €IUHUIIE
o0bema BEelIeCTBa.

Cuna Kak XapakTepuCTHKa B3auMOAEHCTBUA Tel. Cuia yrnpyrocTd M 3aKOH
I'yka. I3mepeHue cuibl ¢ MOMOUIBIO JUHAMOMETpA. SIBJICHHUE TATOTEHUS U CUia
TskecTH. Criia TSHKECTH Ha Apyrux maHerax. Bec tena. HeecomocTs. CrioxkeHue
CUJI, HANPABJIEHHBIX MO OAHOUN mpsiMoil. PaBHomelcTByromas cui. Cuna TpeHUs.
TpeHue CKOIbKEHUS U TPEHUE MOKOS. TpeHre B IPUPOJE U TEXHUKE.

153.3.3.1. JIemoHcTpaIumu.

Habmtonenne MexaHMUECKOTO IBUKCHHUS TeTa.

H3mepenne ckopoCTH MPSMOIUHEHHOTO ABHXKECHUS.
Habntonenue siBeHust MHEPIUU.

Habmntonenue n3MeHeHHsI CKOPOCTH TMPU B3aUMOJICHCTBUH Tell.
CpaBHEeHHE Macc TI0 B3aMMOJCHCTBUIO TEI.

CrnosxeHue cujl, HalpaBJIECHHBIX MO OHON MPSIMOM.

153.3.3.2. JTaGoparopHbie pabOTHI U OTIBITHI.

OnpenenieHne CKOPOCTH PAaBHOMEPHOTO JBUXKEHUA (IIapUKa B KUIKOCTH,



MOZICIH JICKTPUICCKOI'O aBTOMOOMIJISI M TaK nanee).

OmpeneneHne cpeaHeld CKOPOCTH CKOJIBKEHHMsS OpycKa WM IIapuKa I10
HAKJIOHHOM ITTIOCKOCTH.

OHpCI{GJIeHI/IC IIJIOTHOCTHU TBCPAOIO TCIIA.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTskeHus (aedopmaniun)
IPY>KUHBI OT MPUIIOKEHHOMN CHUIIBI.

OHBITBI, ACMOHCTPUPYIOIIHUEC 3aBUCHUMOCTD CUJIbI TPCHUA CKOJIBKCHUS OT BECaA
TCJIa U XapaKTCpa COIIPHUKACAIOIINXCA HOBCpXHOCTGﬁ.

153.3.4. JlaBneHue TBEPABIX TEJ, )KUAKOCTEH U Ta30B.

Hasnenune. CriocoObl yMEHBIIICHHS U yBEIUYCHUS NaBieHuUs. JlaBieHue rasa.
3aBUCUMOCTh JIaBJIiEHUsI Ta3a OT oOwneMa, Temmeparyphl. [lepemaua maBieHUsS
TBEPABIMU TEJaMH, XKUJIKOCTAMH U Ta3zamu. 3akoH [lackans. IIHeBMarmueckue
MalllMHbI. 3aBUCUMOCTh JIaBJICHUSI KUJKOCTH OT IyOuHBI. ['mapocrarmyeckuii
napagokc. Coobmaroniuecs cocyabl. [ uapaBiuueckue MeXaHU3MBbl.

Atmocdepa 3emnu u armocdepHoe aaBieHue. lIpuuuHbBI cyliecTBOBaHUS
BO3ymHONH ob6onouku 3emun. Ombit Toppuyermu. M3mepenue armocgepHOro
JaBleHHsI. 3aBUCUMOCTh aTMOC(EpPHOro AaBIEHHS OT BBICOTHI HAJl YPOBHEM MODA.
[TpuGops! a1 u3MepeHus aTMOC(HEpHOTo TaBICHUSI.

JlelicTBHE KUJKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJO. BeITaNKuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3gyxomiaBanue.

153.3.4.1. JIlemoHCcTpaIumu.

3aBUCUMOCTh JaBJIEHUS ra3a OT TEMIEePaTypPhl.
[lepenaua naBneHUs XKUAKOCTHIO U TA30M.
Coob1maronuecst CoCyibl.

I'mapasnryeckuit mpecc.

[IposiBnenue neicTBUsE aTMOC(HEPHOTO TABICHUS.

3aBUCHUMOCTh BBITAIKUBAIOINICH CUJIBI OT 00beMa MOTPYKEHHOM YacTu Tella u
IJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUIKOCTH.



YcnoBue 11aBaHUS TEN: MJIaBaHHUE WU IOTPYKCHUC TCJII B 3daBUCHUMOCTH OT
COOTHOIICHUS MJIOTHOCTEH Teja 1 KHUIKOCTH.

153.3.4.2. JJaboparopHbie paOOThI M OIIBITHI.

HccnenoBanre 3aBUCMMOCTH Beca Tela B BOAE OT 00beMa MOTPYKEHHOHM B
AKUJKOCTh YaCTH Tella.

OrnpeneneHne BBITATKABAIOLIEH CHJIbI, IEUCTBYIOIIEN HA TEJO, IOIPYKEHHOE B
KUJKOCTb.

HpOBepKa HC3aBUCHUMOCTH BLITaJIKHBaIOHleﬁ CHIJIBI, I[GﬁCTBy}OHleﬁ Ha TCJIO B
KNIKOCTH, OT MAaCChl TCJIA.

OnbITel, JEMOHCTPUPYIOUIME  3aBUCUMOCTh  BBITAJIKHUBAIOIIEH  CHIIBI,
JICHCTBYIONIEH HA TEJIO B JKUJKOCTH, OT 00beMa MOTPYKEHHOW B JKHJIKOCTh YaCTH
T€JIa U OT IJIOTHOCTH KUIAKOCTH.

KoHcTpynpoBanue apeomeTpa Wil KOHCTPYUPOBAHUE JIOAKH U OIIPEIEIICHUE €€
Ipy30M0ABEMHOCTH.

153.3.5. PaboTa 1 MOIIHOCTh. DHEPTH4.
MexaHnndeckasi pabora. MOIIIHOCTb.

[IpocTtbie MexaHM3MBbI: pbIuar, OJIOK, HAKJIOHHas TUIOCKOCTh. [IpaBumiio
paBHOBecus pbruara. [[pumeHeHune npaBuiia paBHOBECHS phluara K 0JI0Ky. ""305oToe
npaBwio" mexanuku. Koaddurment nonesnoro nevictus (nanee - KI1JI) mpocTeix
MexaHu3MoB. [IpocTeie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanndeckass dHeprusa. KuHeTMdeckas W NOTEHIMAJIbHAs DJHEPIUs.
[IpeBpaienre 0IHOTO BHJIa MEXaHUYECKOM DHEPTUM B APYroi. 3aKOH COXPaHEHUS
SHEPIUU B MEXaHUKE.

153.3.5.1. JlemoHCTpauuu.
[TpuMepsI MTPOCTHIX MEXaHU3MOB.
153.3.5.2. JJaboparopHblie pabOThI M OTIBITHI.

Omnpenenenue pabOThl CUIIBI TPEHUSI MPU PABHOMEPHOM JABHKEHUH Tela IO
TOPU30HTAIBHON IMOBEPXHOCTH.

HccnenoBanue yciioBui paBHOBECHS pblyara.



N3mepenne KII/] Hak10HHOM TTIOCKOCTH.

N3ydenue 3akoHa COXpaHEHUSI MEXaHUYECKOW SHEPTHH.

153.4. Conep:xanue o0yueHus B 8 Kiacce.
153.4.1. TeroBbI€ ABIEHUS.

OCHOBHBIE TIOJIOKEHUSL MOJIEKYJISIPHO-KMHETHYECKOM TEOPUM  CTPOCHHS
BeniecTsa. Macca u pa3Mepel aroMOB M MOJIEKYJd. ONBITHI, ITOATBEPXKAAOLIUE
OCHOBHBIE ITOJIOXKEHUS MOJIEKYJIAPHO-KUHETUYECKOU TEOPHHU.

Mogenu TBEpIOTO, KHUAKOTO M Ta3000pa3HOTO COCTOSIHMI —BEIIECTBA.
Kpucramnmmueckue u amopdubie tena. OO0bsICHEHHE CBONCTB ra3oB, KUIKOCTEH U
TBEPIBIX TEJI HA OCHOBE MOJIOKEHUN MOJICKYJIIPHO-KUHETUYECKOM TEOPHH.
CmauvBaHue U KamWUISIpHBIE siBIICHUs. TernoBoe pacIMpeHue U CxaTue.

Temneparypa. CBA3b TeMmIeparypsl CO CKOPOCTBIO TEIUIOBOIO JBHKECHMS
yacTull. BHyTpeHHsas sHeprus. CnocoObl H3MEHEHUsT BHYTPEHHEH SHEpPIruu:
TEIUIONEpeaada U COBEpILIEHUE padoThl. Buabl Terionepenaun: TenaonpoBOAHOCTD,
KOHBEKIIUS, U3JIyYEHUE.

KommnuecTtBo TemaoThl. YaeiabHast TEIUIOEMKOCTH BeEIEeCTBa. 1eIIooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIJIOBOro Oaanca. [InaBieHue u oTBepaeBaHue
KPUCTANTMYECKUX BEIISCTB. YIenbHas TeIioTa ruraBieHus. [lapooOpazoBanue u
koHaeHcanus. Mcnapenwe. Kumenue. VYmenpHas Temaora mapooOpa3oBaHHUS.
3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT aTMOC(EPHOTO JTaBJICHHUS.

BrnaxHocTts Bo3yxa.
DHeprus TOIJIMBA. YeJIbHAas TEIIOTAa CTOPaHUs.

[Tpuniuner pabotbl TernoBbix aBurareneid KIIJ[ TemoBoro aBuraress.
TenoBble ABUTaTENIN U 3alUTA OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHHUS W MPEBPAIICHUS SHEPTHUH B TEIJIOBBIX MpoOIeccax.
153.4.1.1. IemoHcTparumu.

Hab6nronenre 6poyHOBCKOTO JIBH)KCHHUS.

Hab6monenune muddysun.

Habmronenue siBjeHUI CMauMBaHUs M KaWJIISIPHBIX SIBJICHUM.



Habmrofenue TemioBoro pacumpeHust Tell.

HN3menenue JAaBJICHUA TIa3a IIpU HU3MCHCHHHU o0beMa H Harp€BaHun HWJIN
OXJTaXXACHHNH.

[IpaBuiia u3mMepeHus TeMneparyphl.

Bunael Tenonepenaum.

OxJaxeHne Npyu COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiieHUN paboThl BHEITHUMHU CHIIAMH.
CpaBHEHUE TEIIIOEMKOCTEN pa3IMUYHBIX BEIIECTB.

Habnronenue xkurenus.

Habmofnenne nocTossHCTBA TEMIIEPATyPhl TIPH TUIABIICHUU.

Moenu TeIUIOBBIX JIBUTATEJICH.

153.4.1.2. JTaboparopHblie paObOThI U OTBITHI.

OMnbITE IO OOHAPYKEHUIO AEUCTBUS CHJT MOJIEKYJISIPHOTO TPUTSHKCHUSL.
OMnBITHI MO BBIPALIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM WJTK caxapa.

OneITHl 1O Ha6JIIO,Z[CHI/II-O TCIUIOBOTO paClIUpPCHUSA TIa30B, )I(I/I,Z[KOCTeﬁ u
TBEPAbIX TCII.

OmnpenenieHre AaBJICHUS BO3ayxa B Oa/UIOHE IIMPHUIIA.

OHBITI)I, ACMOHCTPUPYIOIIHC 3aBUCHUMOCTD AABJICHHA BO3yXa OT €TI0 o0beMa H
HarpCBaHUWsA WX OXJIAXKACHUA.

IIpoBepka runoTe3sl JUHEHHOW 3aBUCHMOCTH JUTMHBI CTOJIOMKA KUJKOCTH B
TEPMOMETPHUUECKOIN TPyOKE OT TeMIIEPaTyphl.

HabGmtonenne w3MeHeHUsT BHYTPEHHEW DJHEpruuM Tejaa B pe3yjbrare
TEIIoNepeaayn U padoThl BHEITHUX CHJI.

HccnenoBanue sBieHHs TEMI00OMEHA NMPU CMEIIMBAHUU XOJIOAHOWU U ropsuei
BOJIBL.

OHpGI[CJ'IeHHC KOJIMYCCTBA TCILIOTHI, ITOJIYYCHHOI'O BO,Z[Oﬁ Ipu TEIJI000MEHE C
HarpC€TbiM MCTAJINIMYCCKUM HUJINHAPOM.



Omnpenenenne ynelbHON TEIIOEMKOCTH BELIECTBA.
HccnenoBanue npouecca UCApEHUs.
OrnpenesieHre OTHOCUTENIBHOM BIaXKHOCTH BO3TyXa.
OnpeneneHue yaenbHOW TETUIOTHI IUIABJIEHHUS JIbJA.
153.4.2. DnekTpudecKkue U MarHUTHBIE SIBJICHUSL.

Onextpuzauusa Ten. JBa poma snekTpuyeckux 3apsaoB. B3aumonelictBue
3apsKEHHBIX Tell. 3akoH KyloHa (3aBUCUMOCTD CHIIBI B3aUMOJIEHCTBUS 3apSAKEHHBIX
TEJ OT BEJIMYMHBI 3aPS0B U PACCTOSHUS MEX]Ty T€JIaMU).

Onekrpuueckoe mnoine. HampsskeHHOCTh anekTpuyeckoro mons. [lpuHnmn
CYyHEepHO3ULIUN FIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »nekTpU4ecKuX 3apsiioB. DIEMEHTApPHBIN 3JEKTPUUYECKUN 3apsl.
Crpoenue aroma. [IpoBOJHUKY U AUIIEKTPUKH. 3aKOH COXPAHEHHUS AJIEKTPUUECKOTO
3apsaa.

ONEKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAHMUSI JJIEKTPUYECKOIO TOKa.
HNctouHukn mMOCTOSSHHOTO TOKa. JIEMCTBUSI AIEKTPUYECKOrO ToKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKHUI TOK B KHUJKOCTSAX U ra3ax.

Onexkrpuyeckas 1enb. Cuna  Toka.  DJIEKTPUUYECKOE  HaNpsiKEHHUE.
ConpoTuBieHrEe TPOBOAHUKA. YICIBLHOE CONIPOTUBJICHHUE BelecTBA. 3akoH Oma 1
ydacTka 1enu. [lociaenoBareapHoe U apajljieIbHOE COSAMHEHUE TTPOBOAHUKOB.

PaGora u MONIIHOCTh 3JEKTPUYECKOTO ToKa. 3akoH Jhxoymsa-Jlenma.
DJEeKTpUYECKUE LENU U MOTPEeOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

ITocTtossHHBIE MarHUTEI. B3anmoaelicTBHE TOCTOSHHBIX MAarHuTOB. MarauTHOE
nosie. MarHuTHOE NoJie 3eMJIM U €ro 3HaYEHHE IS )KU3HH Ha 3emuie. OnbIT DpcTena.
MarauTHoE 10J1€ 3JIEKTPUIECKOro Toka. [[puyMeHeHne 3JIeKTpOMariuToB B TEXHUKE.
JleiicTB€ MArHUTHOTO TMOJiI Ha TMPOBOJAHUK C TOKOM. OJIEKTPOJBUIATEIIb
MOCTOSSHHOTO Toka. Mcmosib30oBaHWE  DJIEKTpPOJIBUTATEIEe B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Omneitel @apazes. SABneHue smekTpoMarHuTHOM uHAYKIUU. [IpaBuno Jlenna.
DnexTporeHeparop. Crioco0bl NOJlyYEHUS]  3JIEKTPUYECKOU SHEPIUU.
DNEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX UCTOYHUKAX YHEPTIUH.



153.4.2.1. JIemoHcTpaIumu.

DnexTpu3anus Teml.

JIBa poaa 3JIEKTPUUYECKUX 3aPsAI0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEJ.
YCTPOUCTBO U IEUCTBUE MEKTPOCKONA.
DIEKTpOCTATUYECKAsT UHIYKIIHUS.

3aKOH COXpaHEHHUS ANEKTPUUYECKUX 3aPsII0B.

[IpOBOIHUKYN U JUAIIEKTPUKH.

MonaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO OJIA.

W cTOYHHKH IOCTOSIHHOTO TOKA.

JIeCTBUSI IIEKTPUUECKOTO TOKA.

DNEKTPUUECKUN TOK B KUIKOCTH.

I"a30Bblii pazps.

N3mepeHne cuibl Toka aMIepMETPOM.

N3mepeHne aeKTpuuecKoro HanpsiKEHNUsT BOJTBTMETPOM.
Peocrar n Mara3uH cCOnpoTHBIICHUIA.

B3anmopeiicTBre NOCTOSHHBIX MAarHUTOB.

MonenupoBaHre HEBO3MOKHOCTH Pa3IeIICHUs IOJIFOCOB MarHura.
MojenupoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
OmneIT Dpcrena.

MarauTHoO€ Moje TOKa. JNEKTPOMATHUT.

JlelicTBHE MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.
DIEKTPOIBUTATENb MMOCTOSTHHOIO TOKA.

HccnenoBanue siBICHUS 3IEKTPOMArHUTHON MHIYKIWH.

OmnbiTel @apajes.



3aBUCHUMOCTH HaIlpaBJICHUA HHIAYKOHOHHOI'O TOKa OT YCJ'IOBI/Iﬁ €ro
BO3HHUKHOBCHHMHAI.

DJeKTpOoreHepaTop MOCTOSTHHOTO TOKA.
153.4.2.2. JJaboparopHblie pabOThI U OTBITHI.

OnpiThl 1O  HAOMIOACHUIO  AJNEKTPU3alMU Ted UHAYKIUMEH U MpHU
CONIPUKOCHOBEHHUH.

I/ICCJIC,HOBaHI/IC ,Z[GﬁCTBHSI QJICKTPUYCCKOI0 IIOJIA Ha IIPOBOOJHHKH H
AUDBJICKTPUKH.

COopxka u npoBepka padOThl AIEKTPUUYECKOHN IEMU MOCTOSHHOTO TOKA.
N3mepeHue u peryinpoBaHUe CUIIbI TOKA.
N3mepenue u peryinnupoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, HAYLIETO YEpPE3 PE3UCTOP, OT
CONPOTHUBIICHHS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OHBITBI, ACMOHCTPUPYIOIUE 3aBUCUMOCTD JJICKTPUUYCCKOTO COIMPOTHUBJICHHUSA
IMPOBOAHMKA OT €T0 AJIMHBI, INIOI[aU ITOIICPECUYHOI0 CCUCHUS U MaT€pualia.

HpOBepKa npaBujia  CIOXKCHHUSA HaHpH}KeHI/Iﬁ IIpu  1IOCJICA0BATCIIbLHOM
COCOINHCHUU JABYX PC3UCTOPOB.

[IpoBepka mpaBuiaa s CHJIBI TOKa MPU HapaICIbHOM COCIUHCHHH
PE3HUCTOPOB.

Omnpenenenue pabOThI AEKTPUYECKOTO TOKA, UAYIIETO YEPE3 PEZUCTOP.
OnpeneneHnue MOIHOCTHU AIEKTPUUYECKOTO TOKA, BBIJEIISIEMON Ha PE3UCTOPE.

HccnenoBaHrne 3aBUCUMOCTH CHWJIBI TOKA, HAYIIEr0 4Yepe3 JIAMIIOUKY, OT
HaIIpsKEHUS HA HEW.

Omnpenenenne KIIJ| Harpesarens.
HccnenoBanne MarHUTHOTO B3aUMOJIEMCTBHSI IOCTOSIHHBIX MarHUTOB.

N3y4yeHne MarHuTHOTO TOJISl TOCTOSTHHBIX MarHUTOB MPU UX OObEIUHEHUU U
pa3acIeHUN.



I/ICCJ'IGI[OBaHI/Ie I[GﬁCTBHH QIICKTPHUUYCCKOI'O TOKAa HA MArHUTHYIO CTPCIIKY.

OHBITI)I, ACMOHCTPUPYIOIIHUEC 3aBUCUMOCTDb CHJIBI BSaHMOﬂeﬁCTBHH KaTyIlIKHu C
TOKOM M MarHuvrTa OT CHJIbl TOKAa M HAITPABJICHHWA TOKA B KaTYHIKEC.

N3yueHnne nelcTBUSA MarHAUTHOTO ITOJIS HA IIPOBOIHUK C TOKOM.
KoncTpyupoBanue u usyyeHue paboTbl AJIEKTPOIBUTATES.
N3mepenue K11/l anekrpoaBurareibHOM yCTaHOBKH.

OneITEl 1O HCCIICAOBAHHUIO  SBJICHUA BHCKTpOMaFHHTHOﬁ WHAOYKIWN:
HCCICAOBAaHHUC W3MCHCHHUM 3HAYCHUS U HaIlpaBJICHUA HHAYKIHMOHHOT'O TOKA.

153.5. Conep:xanme o0yueHus B 9 Kiacce.
153.5.1. MexaHnuveckue siBJIICHHUS.

Mexanudeckoe JBmkeHHe. MarepuanbHas Touka. Cuctema OTcYeTa.
OTHOCUTENIBHOCTh MEXaHUYECKOTO JABWXKEHUS. PaBHOMepHOE MpsSMOIMHEHHOE
nBI>KeHUEe. HepaBHOMEpHOE NpsMONIMHEHOE ABMKEeHUE. CpeaHsisi U MTHOBEHHAas
CKOPOCTH TeJIa IPU HEPABHOMEPHOM JIBU>KEHHUH.

VYckopenue. PaBHOyckopeHHOe TpsiMoiuHENHHOe aBmkeHue. CBoOomHoe
nazaenue. OnbiTel [Nanues.

PaBHOMEpHOE nBHKEHHE TIO0 OKpYyXHOCTH. Ilepmonm m wacTora oOparieHus.
JluneriHasa v yrioBast CKOpoCTH. LIeHTpOCTpEeMUTEILHOE YCKOPEHHUE.

ITepBriit 3akoH Herotona. Bropoui 3akon Herorona. Tperuii 3akoH HeroToHa.
[IpyHIMD Cyneprio3unuu CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHUs: CHJIa TPEHUSI CKOJIbKEHHUS, CUila
TPEHUSI IOKOS, APYTUE BUJIbI TPEHUS.

Cuna TSHKECTH U 3aKOH BCEMHUPHOIO TSTOTEHHUs. YCKOpPEHHE CBOOOIHOTO
najgenus. JBwkenue minaHer Bokpyr Counnna. IlepBas kocmuueckas CKOPOCTb.
HeBecomocTh 1 meperpys3ku.

PaBHOBecue MarepualibHOW TOYKU. AOCOJIOTHO TBepaoe Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEINICHHOM OChIO BpamieHuss. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec tena. 3meHenue mmiynbca. MMiynbe cuiibl. 3aKOH COXpPaHEHHS
UMITyJIbCa. PEaKTUBHOE BUKEHHE.



Mexanudeckas paboTa 1 MOIIHOCTh. PaboTa cuit TSHKeCTH, YIIpyTroCTH, TPCHUS.
CBsa3p SHeprunm U pabotel. IloTeHIManbHAS HHEPTrHSA Tella, IOJHATOrO HAaJl
MTOBEPXHOCTHIO 3eMiu. [loTeHIIManbHas 3HEPrus ¢karou npyxuHbl. Kunetnueckas
sHeprud. TeopeMa O KMHETUYECKON 3HEPruu. 3aKOH COXPAHEHHS MEXaHUYECKOU
SHEPTHUH.

153.5.1.1. lemoHCTpanumu.

HaGnronenne MeXaHMYECKOTO JABMIKEHHUSI Tejla OTHOCUTEIBbHO Pa3HBIX Tej
oTcYeTa.

CpaBHeHI/Ie HYTCI}JI )41 TpaCKTOPI/Iﬁ ABMOKCHHA OJHOI'O M TOro KC€ TCla
OTHOCHUTCIIBHO pPAa3HbIX TCJI OTCUCTA.

N3mepeHune CKOpoCTH U YCKOPEHUS MPSIMOJIMHEHOTO ABUKEHUS.
HccnenoBaHue Npru3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.
HalOntonenue ABMxKEHU Tela MO OKPY>KHOCTH.

Habnmronenne MexaHW4YecKUX SIBICHHM, MPOUCXOIALIMX B CUCTEME OTCYETa
"Tenexxka" mnpu €€ pPaBHOMEPHOM H YCKOPEHHOM JIBUKEHHUM OTHOCHUTEIBHO
KabuHeTa QU3HKH.

3aBUCHUMOCTh YCKOPEHHS TE€JIa OT MacChl T€a U JEHUCTBYIOIIECH HA HETO CUJIBI.
Habmronenue paBeHCTBa CHIT TIPU B3aMMOJICHCTBUU TEll.

M3meneHne Beca Tena Ipu yCKOPEHHOM JBHKCHUH.

Ilepenaya nMmnynbca py B3aMMOJICVICTBUU TEIL.

[IpeoOpa3zoBaHusl SHEPTUH NIPU B3AUMOACHCTBUU TEIL.

CoxpaHeHue UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJICUCTBUU.

CoxpaHeHre UMITYJIbCa MPU a0COITIOTHO YIPYTOM B3aMMOJEHCTBUU.
Habnonenne peakTMBHOTO IBHXKEHHUS.

CoxpaHeHre MEXaHUYECKON YHEPTUuu IPpU CBOOOTHOM I1aJICHUU.

CoxpaHeHHME MEXaHMYECKOW HSHEpPruy MPU JBHXKEHUU TeJla MOJ| JACHCTBUEM
MIPY>KVHBI.



153.5.1.2. JTaGoparopHbie pabOTHI U OTIBITHI.

KonctpynpoBanue TpakTa Juisi pa3roHa W JaJbHEHIIEr0 PaBHOMEPHOTO
JIBUKCHUS IIIAPUKA UITU TEIICIKKH.

OnpeneneHue cpeaHe CKOPOCTH CKOJIbXEHUSI OpyCKa WM IBUYKEHUS IIapUKa
110 HAKJIOHHOM IIJIOCKOCTH.

OmpenesieHue YCKOpPEHUsI Tejla TMPU PABHOYCKOPEHHOM JBHXKEHUU TIO
HAKJIOHHOM TJIOCKOCTH.

I/ICCJIC,I[OBaHI/IC 3aBUCUMOCTH IIYTH OT BPCMCHHU IIpU PABHOYCKOPCHHOM
JABUKCHHUH 0e3 HayaJbHOMI CKOpPOCTH.

[IpoBepka runoTe3bl: €Ciu MPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3 HadallbHON
CKOPOCTH IyTH OTHOCSTCA KaK psAJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIWE
MPOMEKYTKH BPEMEHU OJMHAKOBHI.

I/ICCJ'ICI[OBaHI/Ie 3aBUCUMOCTHU CUJIbI TPCHUS CKOJILKCHWA OT CUJIBI HOPMAJIbHOI'O
JaBJICHUA.

Omnpenenenne ko3P GUIIMEHTA TPEHUS CKOJIbKEHUS.
OnpeneneHue )KeCTKOCTH MPYIKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM ABHKEHUHU Tela IO
TOPU30HTAIBHOM IMOBEPXHOCTH.

Onpenenenune paboOThI CHITBI YIIPYTOCTH MPU MObEME TPy3a C UCIIOJIb30BAaHUEM
HETMOJBUYKHOTO ¥ TMOJABUKHOTO OJIOKOB.

N3yueHue 3akoHa COXpaHEHUS DHEPTUH.
153.5.2. MexaHnuecKue KoJicOaHus ¥ BOJTHEIL.

KonebarenbHoe nBrkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJEOaHUMN: MEPHUO/I,
4acToTa, aMIUIMTY/a. MareMaTu4eckuil U NpyKUHHBIA MasTHUKU. [IpeBpareHue
SHEPTUU MPH KoiedaTeIbHOM JBUKEHUU.

3aryxaroniue KojIeOaHusl. BrinyxieHHbIE KojeOaHusI. Pe3onanc.
Mexanndeckue BoOJIHBL. (CBOWCTBA MEXaHMYECKUX BOJH. [IpomonbHble U
MONEPEYHbIE BOJHBL. JlIMHA BOJHBI M CKOPOCTh €€ PacHpOCTPaAHEHHS.
MexaHn4decKkue BOJIHBI B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI.



3Byk. ['poMkocTh 3Byka u BbIcOTa ToHA. OTpakeHue 3Byka. MHbpasByk u
yIBTPa3BYK.

153.5.2.1. JlemoHCTpanuu.

HaOmronenne koseOanuii Tel 1OH AEHCTBHUEM CHJIBI TSKECTU U CHUIIBI
yYIPYTOCTH.

Habmronenue xonedanuii rpy3a Ha HUTH U Ha MIPYKUHE.

Habmntonenue BbIHYXJIEHHBIX Kosie0aHUI U pe30HaHCa.

PacnipocTpaneHue MpoAoIbHBIX U MONEPEUHBIX BOJIH (Ha MOJEIIN).
HabmntoneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI1 pe30HaHC.

153.5.2.2. JTaGoparopHbie pabOTHI U OTIBITHI.

OnpeneneHue 4acToTsl U NEPUOAA KOIEOaHU MaTeMaTHYeCKOro MasiTHUKA.
OnpeneneHue 4acToThl M NEPUOAA KOIeOaHU MPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH IEPUOJIA KOJIEOAHU MOABEIIEHHOTO K HUTH I'py3a
OT IJIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH TepuoJia KoJieOaHUN MPY>KUHHOTO MasiTHUKA OT
MAaccChI rpy3a.

[IpoBepka HE3aBUCUMOCTH Mepuoia KoJieOaHUil rpy3a, MOABEIICHHOTO K HUTH,
OT MAacChl Irpy3a.

OneITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPHOAA KOJI€OaHUN MPYKUHHOIO
MasTHUKA OT MACChI I'Py3a U KECTKOCTH NPYKUHBI.

N3mepeHne yCKOpeHHs CBOOOIHOTO MaICHUs.
153.5.3. DneKTpOMarHuTHOE MOJIE U 3JEKTPOMAarHUTHHIE BOIHBI.

ONEKTpOMarHuTHOE  MoJie.  OJJEKTpOMarHuTHele  BonHbL.  CBONMCTBa
WIEKTpOMArHUTHBIX BOJIH. Illkama dnexrpomMarHUTHBIX BOJH. lcnonb3oBaHue
NIEKTPOMATHUTHBIX BOJIH JUJIL COTOBOM CBSI3H.

OnekTpoMarHuTHas mnpupoaa cBeta. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa



CBeTa.
153.5.3.1. JIemoHcTparumu.
CBoiicTBa IEKTPOMArHUTHBIX BOJTH.
BomHOBBIE CBOWCTBA CBETA.
153.5.3.2. JTabGoparopHbie pabOThI U OTIBITHI.

W3ydyeHre CBOWCTB JJICKTPOMArHUTHBIX BOJH C ITOMOIIBIO MOOWJIBHOTO
Tenedona.

153.5.4. CBeTOBBIE SIBJIICHUS.

JIyueBas monens cBera. Mictounuku ceeta. lIpsMonuneiinoe pacipocTpaHeHue
ceera. 3armenust Connua u Jlynsl. Otpaxenue ceta. [Inockoe 3epkano. 3akoH
OTPa)KEHHUSI CBETA.

[Ipenomnenne cBeTa. 3akoH mOpenomiieHus cBera. I[lonHOe BHyTpeHHee
OTpaxkeHHe cBeTa. lcnonp30BaHME TMIONHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xon nyyeit B tnH3e. Ontuyeckas cuctema goroanmnapara, MUKPOCKOIIA
U TeJlecKona. 171a3 Kak onTuyeckas cucreMa. bian3opykocTs U 1albHO30PKOCTb.

Paznoxxenne Oenoro cera B crnekrp. Omnbitel HeroTona. CloxeHue
CIIEKTPaJIbHBIX [IBETOB. [[ucriepcus cBera.

153.5.4.1. lemoHcTpaIumu.

[IpsamonurHENHOE paCIIPOCTPAHEHHE CBETA.

OTtpaxkeHue cBeTa.

[Tonyuenue n300pa>keHM B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomnenue caera.

OnTuyecKknuii CBETOBO/I.

Xoj tydeit B coOuparolieit JuH3e.

XoJ 1ydeu B pacCEUBAIOLIEH JIMH3E.

[Tomydenne n300pakeHH ¢ TOMOIIIBIO JIMH3.



[Tpunmun aeiictBus doToanmnapara, MUKpPOCKOIIA U TEJIECKOIIA.
Mopnens masa.

Paznoxxenne 6e1oro cBeTa B CIEKTD.

[Tonyuenue 6enoro cBeTa Mpu CI0KEHUM CBETA Pa3HBIX 1[BETOB.
153.5.4.2. JTaboparopHblie pabOThI U OTIBITHI.

HccnenoBanue 3aBUCUMOCTHU yIila OTpaXCHHUA CBCTOBOro Jy4da OT YIUIa
ImaacHu:A.

I/IBY‘IGHI/IG XAPAKTCPUCTUK I/I306pa}K€HI/ISI MpeaMcCTa B IIJIOCKOM 3CPKaJIC.

HccnenoBanre 3aBUCHMOCTH yIvla TMPEOMIICHHS CBETOBOTO JIyda OT yIvia
MaJICHUs1 Ha TpaHUIlEe "'BO3AYX-CTEKIIO".

[Tonydenune n300paxeHU C TOMOIILIO COOMparOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHHSI M ONTHYECKOW CHIIBI COOMparomieit
JIVH3BI.

OmnBITHI 110 Pa3JI0KEHUIO OEJIOr0 CBETA B CHEKTP.

OnbITEl 1O BOCHPHUSATHUIO IBETA MPEAMETOB NpPU HUX HAOIIOIEHUM Yepe3
I[BETOBBIE (PHIIBTPHI.

153.5.5. KBaHTOBEIE SIBJICHUS.

Omnwitel Pezepdopna u mianerapHas mojenb aroma. Momens aroma bopa.
Hcnyckanue n noniomenue ceera aromom. KBaHThl. JInHEHYaThie CIIEKTPHI.

PagnoaktuBHOCTh. AJba-, 6eTa- U ramma-usnydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxknonnas wozens aromHoro sngpa. HWsoromsl.  PaanoaxTuBHBIE
npespateHusd. [lepuon nomypacnaga aToMHBIX sIED.

SnepHbie peakiuu. 3aKOHBI COXPAHEHHUsI 3apsJI0BOIO M MacCOBOIO YHCEN.
DHeprusi CBsA3U aTOMHBIX sijiep. CBsi3b Macchl M 3HEpPrud. Peakiuu cuHTE3a U
nenenus saep. Ucrounnku sHeprun CosHIA U 3BE3/I.

Snepnass sHeprervka. JleWCTBUS pPagMOAKTUBHBIX M3JIYYCHUM HA KUBBIC
OpPTraHU3MBbl.

153.5.5.1. JlemoHCTpanuu.



CrieKTpbl U3TyYEHUS U TOTJIOMIEHUS.

CreKTphl pa3IMYHbIX Ta30B.

CrnexTp Bomopoa.

HaGnronenue TpexoB B kamepe BuibcoHa.

Pabota cueTunka HOHU3UPYIOMIUX H3TYUECHUH.

Peructpanwus u3aydeHus MPUPOAHBIX MUHEPAJIOB U TIPOAYKTOB.
153.5.5.2. JJaboparopHbie paObOThI U OTIBITHI.

HabmtoneHue CIUTOIIHBIX W JIMHEWYAThIX CIICKTPOB U3TyUYCHUS.

HccnenoBanue TpEeKOB: U3MEPEHHE IHEPTUN YACTHUIIBI IO TOPMO3HOMY Iy TH (110
dororpadusim).

W3mepenue paanoakTUBHOTO (oHa.
153.5.6. IToBrOpUTEIHLHO-00001IAIOIIUN MOTYJIb.

[ToBTOpPUTENBHO-0000MIAIOITNI MOIY/b NPEIHA3HAYEH JJIs CUCTEMAaTU3alnU U
000011IeHNs TPEIMETHOTO COJAEPKAHUS U ONBITA ACSITENIBHOCTH, MPUOOPETEHHOTO
Opy U3YYEHHHM BCEro Kypca (U3HMKH, a TaKKe HJs IMOATOTOBKU K OCHOBHOMY
roCyIapCTBEHHOMY 3K3aMeHy MO0 (u3uke uisi o0y4arouuxcs, BBIOPABIIMX ATOT
y4eOHBII MpeMET.

IIpn U3ydyeHMH TaHHOTO MOXYJISI PEAJU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JIeSITEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYnBaeTCs JAOCTHIKEHUE MPEAMETHBIX U
METAnpeIMETHbIX  IUTAHUPYEMBIX  PE3yJIbTaroB  oOydeHus, (opMupyeTcs
€CTECTBEHHO-HAy4YHasl TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB HMCCIICIOBAHUSA
SIBJICHUW TPUPOABl U TEXHUKU, OBJIAJCHUE YMEHUSIMU OOBSICHATH (PU3UUecKue
SIBJICHHS, TIPUMEHSSI TIOJYYCHHBbIE 3HAHWA, pEIIaTh 3aJadyd, B TOM YHCIIE
KaYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

HpI/IHHI/IHI/IaJIBHO ,HCHTCHBHOCTHBIﬁ XAPAKTCP JAaHHOI'O MOAYJIA pCaIN3yCTCA 3a
CycCT TOI'O, 4TO 06yqafonmec;1 BBIIIOJIHATOT 3aaHNA, B KOTOPBIX UM IIPCAIAracTcAa:

HAa OCHOBE IIOJIyYCHHBIX 3HAHUW pACcMO3HABaTh M HAYYHO OOBICHATH
dbusznuecKue SBICHUS B OKPYXKAIOIIEH TPUPOJIC U TTOBCEIHEBHOM KU3HU;

HCII0JIb30BaTh HAYyYHBIC MCTO/bl MCCICAOBAHHA (bHBH‘-IGCKI/IX HBJ’ICHHﬁ, B TOM



YHUCJIC OJI IIPOBCPKU I'MITIOTC3 U ITOJIYUCHUSA TCOPCTHUCCKUX BBIBOJIOB,

OOBSICHSTh Hay4HbIE OCHOBBI HanOojee BaXKHBIX JOCTHKEHHM COBPEMEHHBIX
TEXHOJIOTUH, HAIpUMEp, MPAKTUYECKOT0 HCIOJIb30BAHMS PA3JIMYHBIX UCTOYHHKOB
SHEPIrUy Ha OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHMsI BCEX HM3BECTHBIX BUJOB
SHEPTHUH.

Kaxmast u3 TeM JaHHOTO MOTYJIS BKITFOUAET SKCIIEPUMEHTATLHOE NCCIIEI0BAHNE
obobmaroiero xapakrepa. Moayib 3aBepiiaeTcsi IPOBEICHUEM JTUArHOCTUYECKOM
¥ OILIEHOYHOM paboTHI 32 KypC OCHOBHOTO 00IIIero 00pa3oBaHMs.

153.6. Ilnanupyemblie pe3yabTaTbl OCBOeHHs (pusuku (0230BbIi YPOBEHb)
HAa YPOBHE OCHOBHOI0 00111ero 00pa3oBaHus.

153.6.1. HM3yuenue ¢Qusuku Ha YpOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS
HaMpaBJICHO Ha JOCTIKEHUE JUYHOCTHBIX, METANpPEIMETHBIX W MPEIMETHBIX
00pa3oBaTelIbHBIX PE3YIbTATOB.

153.6.2. B pesynbrare uzydeHus (PU3NKA Ha YPOBHE OCHOBHOTO OOIIEro
oOpaszoBanusa y oOyuaromierocs OyayT cOpMUPOBAHBI CISAYIOIINE JTUYHOCTHBIC
pE3yabTaThl B YaCTH:

1) IMaTPUOTUICCKOT'O BOCIIMTAHUA:

NPOSIBJICHUE MHTEPECa K UCTOPHH M COBPEMEHHOMY COCTOSHHIO POCCHICKOM
busznuecKkoi HayKu;

OECHHOCTHOC OTHOIICHUEC K JOCTHXKCHUAM pOCCHfICKHX y‘-IeHBIX-(bI/IBI/IKOB;
2) IpaXaaHCKOI0 1 AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUS:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYX JAEHUU OOLIECTBEHHO-3HAYUMBIX U
ATUYECKUX MPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHUKEHUMN
buzuky;

OCO3HaHUE BAXHOCTH MOPAIBbHO-ITUYECKUX MPHUHIMIIOB B JIEATEILHOCTH
YYEHOTO;

3) 5CTETUYECKOTO BOCTIMTAHMUS:

BOCIIPUATHC IJCTCTHYCCKHUX KadCCTB (bHBH‘-I@CKOfI HayKu: €€ T'apMOHHYHOTO
IMOCTPOCHUA, CTPOIroCTHU, TOUYHOCTH, JTAKOHNIHOCTH,

4) ICHHOCTH HAYYHOT'O MMO3HAHUS:



OCO3HaHUE IIEHHOCTU (U3MUECKOW HAayKW KakK MOIIHOTO HMHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI DPAa3BUTUS TEXHOJIOTUM, BAXXHEUIIEH COCTABISIOLICH
KYJIBTYPBI;

pa3BUTUE HAy4YHOH JIF0OO3HATEIBLHOCTH, HMHTEpPEca K MCCIEI0BaTEIbCKOM
NEeSTELHOCTH,

5) dbopmupoBaHUs KyJIbTYPhI 370POBbSI U IMOITUOHATBLHOTO OJIarOMOTY Hs:

OCO3HAaHUC 1T CHHOCTH 0e3011acHOTO 06pa3a JKNU3HU B COBPCMCHHOM
TCXHOJIOTUYCCKOM MHPC, BaXXHOCTU IIPABUII 0e301macHoro IHOBCACHHA HA
TPAHCIIOPTE, Ha O0porax, C JJICKTPHUUCCKHMM U TCIIJIOBBIM O60py,ZIOBaHI/I€M B
AOMAallTHUX YCJIOBUAX,

c(hopMHPOBAHHOCTH HaBbIKa PeIICKCUH, PU3HAHUE CBOETO MpaBa Ha OMIHOKY
¥ TAKOTO K€ TIpaBa y JPyTroro 4eI0BEKa;

6) TpyZ1lOBOrO BOCHUTAHUS:

7) aKTMBHOE ydyacTHE B PEIICHHM MPAKTUYECKUX 3a1ady (B pamMKax CEMbH,
oOpa3oBaTeslbHOW  OpraHu3allii, HAaCEeJIeHHOr0 IyHKTa, POAHOIO  Kpas)
TEXHOJIOTMYECKOW M COLIMAIIbHOW HANpaBIE€HHOCTH, TPEOYIOMIMX B TOM YHUCIE U
(u3nyecKux 3HaAHU;

HUHTEPEC K MPAKTHICCKOMY M3yUCHHIO POo(deccuii, CBA3aHHBIX C (PU3HUKOI;
8) PKOJIOTMYECKOTO BOCITUTAHUS:

OpUEHTAllMs] Ha MPUMEHEHHE (PU3UUECKUX 3HAHUU JUId pelieHHs 3ajgad B
001acTH OKpYXKaroIEel Cpe/ibl, ITTAHUPOBAHUS OCTYIIKOB U OLIEHKH UX BO3MOXKHBIX
NOCJIEACTBUN JUISl OKPYKAIOIIEN CPENBL;

OCO3HaHHE IIOOAJIBHOIO XapakTepa 3KOJIOTMYECKHX MpoOIeM U IyTel HuX
pelIeHus;

9) amanTanuu K U3MEHSIONTUMCS YCIOBUSAM COITUATIBLHON U IPUPOTHOM CPEJIbI:

NOTPeOHOCTh BO B3aUMOJICHCTBUM TIPU BBIMOJIHEHUH KCCIEOBAHUN U
IPOEKTOB (PU3NYECKOM HAMIPABICHHOCTH, OTKPHITOCTD OMBITY U 3HAHUSIM JIPYTHUX;

ITIOBBIIMICHUC YPOBHA CBOCH KOMIICTCHTHOCTH ucpes IMPAKTHYICCKYIO
ACATCIIbHOCTD,

noTpeOHOCTh B (DOPMUPOBAHUN HOBBIX 3HAHUU, B TOM YHCIE (POPMYTUPOBATH



HNIACH, IIOHATHA, TUIIOTC3bI O (1)I/I3I/I‘-IGCKI/IX 00BEKTax U SABJICHHAX

OCo3HaHHE JTe(UINTOB COOCTBEHHBIX 3HAHWM M KOMIIETCHTHOCTEH B 00JIacTH
busnkwy;

IJIAHUPOBAHHUE CBOETO PA3BUTHS B TPUOOPETEHUHU HOBBIX (DU3UUECKUX 3HAHUI;

CTPCMJICHUC aHAJIM3UPOBATL W BBLIABJIATH B3AUMOCBA3H IIPUPObI, O6I].I€CTBa u
3KOHOMMHKH, B TOM YHCJIC C UCIIOJIb30BaAHHUCM (1)I/I3I/I‘I€CKI/IX 3HaHHfI;

OLICHKa CBOUX JEHCTBUH C Y4YeTOM BIMSHUS Ha OKPYXAIOLIYIO CpeLy,
BO3MOKHBIX INIOOAIbHBIX MOCIEICTBUM.

153.6.3. B pesynbrare uszydeHus (PU3NKA Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus y oOywatomierocs OyayT CcQOpPMHUPOBAHBI METANpPEIMETHBIC
PE3yNbTaThl, BKIIIOUAIOIINE TO3HABATEIIbHBIE YHUBEPCATbHbBIE yYeOHbIC ICHCTBUS,
KOMMYHUKATUBHBIC  yHUBEpPCAJIbHBIE  y4YeOHBIE  JCWCTBHUS,  PETYJISATHBHBIC
yHUBEpCAIbHBIC YICOHBIC NCHCTBUS.

153.6.3.1. OBnaneHue YyHHUBEPCAIbLHBIMU YYEOHBIMH TTO3HABATECIbHBIMU
JIEUCTBUSIMU:

1) 6a30BbIC JIOTMYECKHUE ICUCTBUS:
BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SIBICHUH ),

yCTaHABIIMBaTh CYIICCTBEHHBIH MNpU3HAK KiacCU(UKAIMK, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH W TIPOTHUBOPEYHUS B paccMaTpuBaeMbiX (haKTax,
TAHHBIX U HAOMIOACHUSIX, OTHOCSIINUXCS K (PU3UICCKUM SIBIICHHSIM;

BBIABJATH TPUYHUHHO-CICACTBCHHBIC CBA3M IIpU H3YUYCHHU (I)I/IBPI‘IGCKI/IX
SIBJICHUU U mpoueccoB, NPOBOJAUTH BBIBOJbI C HCIIOJIb30BAHUCM JACAYKTHBHBIX H
HWHAYKTUBHBIX YMO3aKHIOquHﬁ, BbIABUI'aTh TUIIOTE3bI O B3aUMOCBA3AX (1)I/ISI/IIICCKI/IX
BCIIMYHNH,

CaMOCTOATENbHO BBIOMPATH CIOCOO pelleHus] yueOHOU (u3MUecKor 3ajauu
(cpaBHEHHE HECKOJBKHX BApUAHTOB PEIICHUS, BHIOOp Hauboliee MOAXOISIIETO C
Y4ETOM CAMOCTOSTENIBHO BBIIEIEHHBIX KPUTEPHUEB).

2) 6a30BBIC UCCICAOBATEIIBCKUEC ICHCTBUS:

HCII0JIb30BATh BOIIPOCHI KaK I/ICCJ'IGI[OBaTeJ'H)CKI/Iﬁ HHCTPYMCHT IIO3HAHMUA,



MPOBOJIUTH MO CaMOCTOSITEIILHO COCTABJICHHOMY IUIaHY OIIBIT, HECJIOXHBIN
(bU3UIECKUIT IKCIIEPUMEHT, HEOOIbIIOE UCCaeA0OBaHNEe (DU3NUSCKOTO SIBICHUS;

OLCHMBATh HA IIPUMCHHUMOCTDb U JOCTOBCPHOCTD I/IH(i)OpMaI_[I/IIO, IMMOJIYUYCHHYTIO B
X04€ UCCIICAOBAHMA NJIW SKCIICPUMCHTA,

CaMOCTOSITENIbHO (hOopMyIupoBaTh OOOOIIEHUST W BBIBOABI IO pe3yjbTaram
IPOBEJIEHHOTO HAOIOIECHHUS], ONIbITA, UCCIIEOBAHMS;

IIPOTrHO3UPOBATL BO3MOKHOC ,Z[aJII)HCI‘/'IHIeC pa3BUTHUC (I)I/ISI/I‘{eCKI/IX MpoHecCcosB,
d TAKXKXC BbIABHUIATb IIPCAIIOIIOKCHUA 00 mux Pa3BUTHU B HOBBIX YCIOBHAX H
KOHTCKCTax.

3) pabota c uHbOpMaIIUEii:

MPUMEHSTh Pa3jIWYHbIE METO/bl, HHCTPYMEHTHI W 3alpOChl MPU IIOHUCKE U
orOope nH(pOpMAIUU WU JAaHHBIX C YUYETOM MPEUIOKEHHON YIeOHON Pr3ndecKoit
3a7a4u;

aHAIM3UPOBaTh, CHUCTEMATU3HPOBAaTh W HWHTEPIPETHPOBATH HWH(OPMALIUIO
Pa3IMYHBIX BUJOB U POPM IPEICTABICHUS;

CaMOCTOSITEILHO  BBIOMparh  oNTUMalbHyIO  (GopMy  TpeACTaBICHUS
uH(pOpPMALlMM W WUIIOCTPUPOBATh pEIIaeMble 3a/ladyd HECJIOKHBIMU CXEMaMH,
ayarpaMMaMiu, HHOUM rpadukoil 1 uX KOMOWHALIMSIMHU.

153.6.3.2. OBnageHue yHHBEPCAIbHBIMA YYEOHBIMA KOMMYHHKATHBHBIMU
JNEUCTBUSAMMU:

1) oOmienwue:

B XOJ/Ie¢ 00CYXJIeHHs Y4EeOHOro Marepuasa, pe3yJibTaToB J1abopaTopHbIX padoT
¥ TIPOCKTOB 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbI M BBICKA3bIBATh
UjcH, HaIleJICHHBIC HAa pEIICHUE 3aJa4d W TOIACp)KaHHWE OJarokenareIbHOCTH
OOIIIEHHS

COIIOCTABJISATh CBOM CYXKJICHMS C CYXKJICHUSMH JIPYIMX Y4YaCTHHKOB JUAJIOra,
0OHapy»UBaTh PA3IMUUEC U CXOJCTBO MO3UIUN;

BBIPAKATb CBOIO TOUYKY 3PCHUA B YCTHBIX U ITMCbMCHHBIX TCKCTAX,

myOMMYHO TPENCTABISATh PE3YJIbTaThl BBITIOJIHEHHOTO (DU3UYECKOTO OTBITA
(3KCIEpUMEHTA, UCCIIEAOBAHMS, IPOEKTA).



2) cOBMECTHasl A€ TeIbHOCTD (COTPYTHUYECTRBO):

MOHUMAaTh W HCIOIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIMBHUIYaTbHON
PpabOoTHI IPHU PEIICHUH KOHKPETHOU (Pr3UUeCKOi IPOOIEMEI;

MIPUHUMATH 11T COBMECTHOM JIEATETLHOCTH, OPTaHU30BBIBATh IEUCTBHSI IO €€
JTOCTIDKCHUIO:  PaClpeNeliaiTh poiH, OOCYKIaTh TMPOIECChI W PEe3yJIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX YEJIOBEK;

BBIITIOJIHATE CBOIO 4YacCTb pa6OTBI, AOCTUTaA KaUCCTBCHHOI'O pE3yJibTara II0
CBOCMY HAIIPABJICHUIO W KOOPAUMHHUPYA CBOU IIGI‘/’ICTBI/IH C JpyruMHu YiCHAMHU
KOMAaH/BI,

OIICHMBATh Ka4eCTBO CBOEr0 BKJAJa B OOMMIMUNA TPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENTEHO C(HOPMYITMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUS.

153.6.3.3. OBinaneHue YHHUBEPCAIBHBIMU YYEOHBIMU  PErYISATUBHBIMU
JNEVCTBUSIMU:

1) camoopranuzanus:

BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYyaIUsX, TPEOYIOMUX st
penieHust GU3NIECKUX 3HAHUM;

OpPUEHTHUPOBATHCA B PA3JIMYHBIX  IOAXOAAX  NPUHATHUS  PELICHUU
(MHIUBHUIYATbHOE, IPUHATHE PEIICHHS B TPYIINE, IPUHATHE PEIICHUN TPYIIOi);

CaMOCTOSATENILHO COCTABJISATh AJITOPUTM DEIICHHs] (PU3NUECKON 3aaud WU
IUTaHa MCCJICIOBAHUS C YYETOM UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEW, ApTYMEHTUPOBATH MPEJIaracMble BAPUAHTHI PEIICHUM;

MPOBOAMTH BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PELICHUE.
2) CaMOKOHTPOJb:
JaBaTh OLUEHKY CUTYallUH U MpeAJiararh IjaH €€ U3MEHEHMUS;

OOBSICHATH IMPUYINHBI JOCTHIKCHU A (HGI[OCTI/I)KCHI/IH) PE3YJIbTAaTOB
ACATCIIBHOCTH, 1aBaTh OLICHKY HpI/IO6p€T€HHOMy OIIBITY,

BHOCHUTb KOPPEKTHBBI B JEATEIBbHOCTh (B TOM YHUCJIE B XOJ BBIIOJIHEHUS
(GU3MUECKOTO WCCIIEOBAaHUSI WJIM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
W3MCHUBIIIUXCS] CUTYaIlUi, YCTAHOBIICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;



OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM.
3) SMOIMOHAJIbHBIN UHTEIUICKT:

CTaBUTh ce0S Ha MECTO JPyroro 4ejoBeKa B XONE€ CIOpa WM JUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JIPYTOTO.

4) npunsTUE ce0s U IPYyrux:

MPU3HABATh CBOE MPABO Ha OIIMOKY MpPH pelieHUuU (PU3MUECKUX 3a]ad WU B
YTBEPXKIACHUAX HA HAYYHbIEC TEMBI U TAKOE XKe IIPaBo APYIoro.

153.6.4. IIpeaMeTHBIC pe3ynbTaThl OCBOSHUS MPOTrpamMMBbl TI0 Gu3nke (6a30BbIit
YPOBEHB ).

153.6.4.1. IlpeameTHBIEC PEe3yabTaThl OCBOCHUS MPOTPAMMBI 11O (PU3UKE K KOHITY
oOyueHus B 7 Kjacce:

[IpenmeTHble  pe3ynbTarbl Ha 0a30BOM  YPOBHE JOJDKHBI  OTpa)kaTb
c(hOpMUPOBAHHOCTH Y OOYHAIOIINXCS] YMEHHI:

WCITOJIB30BaTh MOHATHUSA: (PU3UYECKUE U XUMHYCCKUE SBJICHUS, HAOIIONCHUE,
AKCIIEPUMEHT, MOJICIb, THUTIOTE3a, SAUHUIIBI (PU3NYECKUX BEJTUYHH, aTOM, MOJIEKYJIa,
arperatHble COCTOSTHUSI BEIlleCTBa (TBEPJIOE, )KUIKOE, Ta3000pa3HOE), MEXaHUIECKOE
JBIDKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSIMOIMHEHHOE), TPaeKTOpHs,
paBHOIEHCTBYIOIAst cui, nedopmarus (ympyrasi, IuiacTuueckas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIIBI;

paznuyarh siBieHus (auddys3us, TEMIOBOE [BIKEHHWE YAaCTHIl BEIIECTBA,
PaBHOMEPHOE JIBU)KEHHE, HEPABHOMEPHOE JIBMKCHUE, WHEPLUS, B3aUMOJCHCTBUE
T€J, PAaBHOBECHE TBEPIBIX TEJ C 3aKPEIJICHHOW OCBIO BpalleHUsA, Iepenada
JABJICHUSI TBEPABIMU TeJlaMH, >KUJKOCTAMH U Ta3aMH, arMoc(epHOe JaBJICHHE,
MJIaBaHWE TeJ, NPEBpalleHUs MEXaHMYECKOM JHEPruM) 1O OMUCAHHUIO HX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMUX JAHHOE
busnueckoe sSBICHUE;

pacno3HaBaTh MPOSIBICHUE U3YYCHHBIX (DU3UUECKUX SBICHUN B OKPYKAIOIIEM
MUpE, B TOM 4Hclie (PU3NYECKUE SBICHUS B TMPHUPOAC: NMPUMEPHI JBIKEHUS C
PAa3IMYHBIMUA CKOPOCTSIMU B )KMBOW U HEKUBOMW NMPUPOLE, NCUCTBUE CUJIbI TPEHUS B
OpPUPOJE U TEXHUKE, BIUSHUE aTMOC(EPHOTO [ABJICHUS Ha >KUBON OpraHu3sM,
IJaBaHWE PbIO, pblYarv B TeJI€ YesOBEKa, MPU STOM NEPEBOAUTH MPAKTUYECKYIO
3a/1a4y B y4e€OHYIO, BBIJIEISATh CYIIECTBEHHbIC CBOMCTBA (NIPU3HAKU) (PU3HYECKUX



SIBJICHUM;

OMKCHIBATH HM3yUYCHHBIE CBOWCTBA TeNl W (DU3UYECKUE SIBICHUS, HCIONb3Ys
¢usnueckue BenMUMHBI (Macca, 00BbEM, IUIOTHOCTH BEIIECTBA, BpeMs, MYTh,
CKOPOCTb, CpEIHSSl CKOPOCTb, CWJia YOPYTOCTH, CWa TSKECTH, BEC Teja, ChJia
TpeHusl, JaBjeHUE (TBEPAOro Tejia, >KUIAKOCTH, rasza), BBITAJIKMBAIOIIAs CHUIIA,
MeXaHu4ecKasi padoTa, MOIIHOCTh, IUIEYO CHUJIbl, MOMEHT CHJIbI, KO3 UIIMEHT
MOJIE3HOTO JICUCTBUSI MEXaHW3MOB, KHHETUYECKAsl U TIOTCHIMAIbHAS YHEPTUSI ), IPU
OTIMCAaHHH MPABUIIBLHO TPAKTOBATh (PU3HUUECKHUI CMBICI UCIIOIB3YEMbIX BEJTMYHMH, UX
0o003HaYeHUs] W eAUHUIBI  (U3MYECKUX BEIUYHMH, HAXOOUTh (HOpMyIIHI,
CBSA3BIBAIONINE JTAHHYIO (PM3UYECKYIO BEIMYHUHY C IPYTUMHU BEIMYUHAMH, CTPOUTD
rpaduKy U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYUH;

XapaKTepru30BaTh CBOMCTBA T, (PU3NUECKHUE SIBICHUS U MPOLIECCH, UCTIONIb3YS
npaBujia CJI0KEHHS CUJl (BAOJIb OJHOM IpsiMoi), 3akoH ['yka, 3akon Ilackaisi, 3akoH
Apxumena, IpaBuiIO paBHOBECHs pbldara (010kKa), "3010TO€ MPaBUIIO" MEXAHMKH,
3aKOH COXpPAaHEHUS MEXaHWYECKOH »HHEpruM, NpH 3TOM [aBaTh CIOBECHYIO
(OpMyIUPOBKY 3aKOHA U 3alMCHIBATH €0 MAaTEMATUYECKOE BhIPAKEHUE;

OOBSICHATh (PU3UUYECKUE SBJICHHUS, MPOIECCHl M CBOMCTBA TEJ, B TOM YKCIIE U B
KOHTEKCTE CUTyallud MPAKTUKO-OPUEHTUPOBAHHOIO  XapakKTepa:  BbIABIATH
PUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH 00bsiCHEHNE U3 | - 2 TOTMYECKUX I11aroB
C UCIIOJIb30BaHUEM | - 2 M3yUYEHHBIX CBOMCTBA (U3MUECKUX SIBICHUH, (PU3NUECKUX
3aKOHA WJIA 3aKOHOMEPHOCTH;

peliaTh pacueTHbIe 3a7a4i B 1 - 2 EHCTBUS, UCIIONB3YSI 3aKOHBI U (DOPMYJIBL,
CBA3BIBAIOIME (PU3MUECKHE BEIUYMHBI: HAa OCHOBE AaHAIW3a YCJIOBMS 3a/ladd
3aMKChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3MUECKUE BEIUUYUHBI B (POPMYIIbI U
IPOBOJIUTH PAcueThl, HAXOAUTH CIIPABOYHbBIE JaHHbIE, HEOOXOIUMBIE ISl peLICHUs
3aj]1a4, OLlEHUBATh PEATMCTUYHOCTD MTOJyUYEHHON (PU3NUECKON BEIINYUHBL;

pacno3HaBatrh MPoOJIEMbl, KOTOPbIE MOXKHO PEIIUTH PU MOMOIIH (PU3UYECKUX
METOZOB, B OINMCAHUM MCCIEAOBAHUS BBIACIATH IMPOBEPSEMOE IPEANOTI0KEHUE
(rumotesy), pasziuyaTh U HUHTEPIPETUPOBATH IMOJIYUYEHHBIM PE3yJIbTaT, HAXOAWUTh
OIIMOKYU B XOJI€ OTbITA, POBOJUTH BBIBOJIBI IO €r0 PE3yJIbTaTaM;

MPOBOIUTH OTBITHI 1O HAOMIOACHUIO (PU3NYECKUX SBICHUM WM (PU3MUECKUX
CBOMCTB Tei: (hOpMYJIUPOBATh IPOBEPSIEMBIE TPEITOIOKEHHSI, COOMPATh YCTaHOBKY
U3 TPEIOKEHHOro 000pyIOBaHUS, 3alMChIBATh XOJ OMNbITA U (DOPMYIHpPOBATH
BBIBOJIBL;



BBITNOJIHATH MPSMbIE U3MEPEHUSI PACCTOSIHUSL, BPEMEHH, Macchl Teja, o0beMa,
CWJIBI U TEMIepaTypbl C MCIOJIb30BAHUEM AHAJIOTOBBIX U LU(POBBIX MPHUOOPOB,
3aMMCHIBATh MOKa3aHUs TPUOOPOB C YUETOM 3a/laHHOM aOCOIIOTHOM MOTPEIIHOCTH
WU3MEPECHUM;

MIPOBOAUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHON (PM3MYECKOM BEIUYUHBI OT
JPYTOH C UCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PAaBHOMEPHO
JBIKYIIETOCS TeJIa OT BPEMEHU ABUKEHUS TEJIA, CUIIbl TPEHUSI CKOJIBKEHHUS OT BECa
Tena, KayecTBa 00pabOTKM MOBEPXHOCTEN TEl U HE3aBUCUMOCTH CHJIBI TPEHHS OT
IUIOLAAN CONPUKOCHOBEHUS TEJ, CUJIbl YNPYTOCTH OT YAJUHEHUS HPYKHUHBI,
BBITAJIKUBAIOIIEH CHJIBI OT OObE€Ma MOrpPYKEHHOW YacTU Tejla U OT IUIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU Teja, OT IIyOMHBI, Ha KOTOPYIO
NOTPYXKEHO TEJIO, YCIOBH IJIaBaHUS TEJI, YCIOBUI pPaBHOBECHs pblyara U OJIOKOB,
y4acTBOBATh B IUIAHUPOBAHWU y4E€OHOTO MCCIENOBaHUS, COOMpPATh YCTAHOBKY U
BBITIOJIHATh U3MEPEHUS, CIEAYS MPEIIOKEHHOMY IIJ1aHy, (PUKCUPOBATh PE3yIbTAThI
NOJTyYEHHON 3aBUCUMOCTH (PU3UUECKUX BEIUYUH B BUJIE MIPEATIOKEHHBIX TaOIUI U
rpaduKoOB, TPOBOJUTH BBIBOJIBI 110 PE3YIbTaTaM UCCIEIOBAHMUS;

MPOBOAUTh KOCBEHHBbIE H3MEPEHHUS] (PU3MUECKUX BEJIMYMH (TJIOTHOCTH
BEILIECTBA JKUJIKOCTH WM TBEPAOrO TeJla, CUJA TPEHUSI CKOJBKECHUS, NIABJICHUE
BO3/1yXa, BBITAJIKMBAIOIIAS CUJIA, JEUCTBYIOIAs HA IOTPYKEHHOE B )KUIKOCTD TEJIO,
K03 PUITUEHT MOJIE3HOTO ACUCTBUS MPOCTHIX MEXAHU3MOB), CIIEYS MPEUIOKEHHON
WHCTPYKIIMHM: TIPW BBIOJIHCHUH W3MEPEHUM COOMpPATh HKCIEPUMEHTAIBHYIO
YCTAHOBKY W BBIYMCIISITh 3HAYEHUE UCKOMOMW BEJIMYUHBIL;

coOnroaTh MpaBHjia TEXHUKH O€30MAaCHOCTH IpH padoTe ¢ JaboparopHbIM
000py/I0BaHUEM;

MMETh TPEACTAaBICHUE O MPUHIMIAX JEHCTBHUS MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIAIOIIMECS COCYbl, OapOMETp,
phIyar, MOABMKHBINA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS [JIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIBI IEHCTBUS N3YYCHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB C HCHOJB30BAaHWEM HUX OMNHCaHUA (B TOM YHUCJE: NOJUIMIHUKH,
YCTPOMCTBO BOJIONPOBOJIA, TUAPABIMYECKUN MpPecc, MaHOMETpP, BBICOTOMED,
MOPITHEBON HACOC, apeOMETp), HWCIIONB3ys 3HAHUS O CBOMCTBaX (PU3MYECKHUX
SIBJICHUN 1 HeoOXoauMble (PU3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HAXOIUTh MH(POPMALIUIO O MpPUMEpax) MPaKTUYECKOro
UCIOJIb30BaHUs (DU3UYECKUX 3HAHUI B MOBCEIHEBHOW >XKU3HU Ui O0OeCredeHUs
0€30MacHOCTH MpH OOpalleHuu C MpUOOpaMu M TEXHUYECKMMHU YCTPONCTBAMH,



COXpaHCHHS 3JI0POBbS U COONIONCHHS HOPM DJKOJOTHYECKOTrO TIOBEJACHUS B
OKPYXaIoIleH cpelie;

OCYIIECTBISATH OTOOpP UCTOYHUKOB MHPopMaInu B IHTepHETE B COOTBETCTBUU
C 3aJaHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIIUXCS 3HAHUM U IIyTEM
CPaBHEHUSI PA3JIMYHBIX MCTOYHUKOB BBLACIATh MH(OpPMALMIO, KOTOpas SBISETCS
IPOTUBOPEUMBOMN MIIK MOXKET OBITh HETOCTOBEPHOM;

WCIIOJIb30BaTh MPU BBINOTHEHUHM YYEOHBIX 3aJlaHUM HAyYHO-TIOMYJISIPHYIO
auTeparypy (U3HYECKOTO COJCp)KaHUs, CIPABOUYHBIC MaTrepualibl, PeCypCchl CETH
WNHTepHeT, BnageTh IpHEMaMH KOHCIIEKTUPOBAaHHMS TEKCTa, IpeoOpa3oBaHUs
uH(OpMaIUKu U3 OJTHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

co3/laBaTb COOCTBEHHbIE KpaTKHWE MHCbMEHHBbIE U YCTHBIE COOOILEHHUS Ha
OCHOBE 2 - 3 UICTOYHUKOB WH(OPMAITIH, B TOM YHCIIE ITyOJIMIHO MTPOBOJUTH KPATKHE
COOOIIEHUSI O pe3yJibTarax MPOEKTOB WIH YYEOHBIX MCCIEIOBAHHUI, IPH 3TOM
IPaMOTHO MCHOJb30BaTh M3YYEHHBIM MOHATHIHBIA anmapar Kypca (QU3UKH,
COMPOBOXK/IaTh BBICTYIUICHUE MPE3EHTALUEH;

IpPU  BBIMIOJIHEHUM Y4YE€OHBIX TMPOEKTOB M MCCIEJOBAaHUI pacnpeneisiTh
00513aHHOCTH B TpYIIIIE B COOTBETCTBUM C MOCTABJIEHHBIMU 3a/1a4aMH, CIEIUTh 3a
BBIINOJIHEHHUEM IJIaHa JEWCTBUM, OLIEHUBATh COOCTBEHHBIN BKJaA B ACSTEIBHOCTD
IPyIIIbI, BBICTpAWBAaTh KOMMYHHUKAaTHMBHOE B3aWMOJICHCTBHUE, YUYUTHIBAsI MHEHHE
OKPYXKAIOIIUX.

153.6.4.2. [IpeameTHbIe pe3yabTaThl OCBOCHHUSI IPOTPAMMBI IO (PU3HKE K KOHITY
oOydeHus B 8 kJacce:

[IpenmeTHble pe3ynaprarhl Ha 0a30BOM ypOBHE JOJDKHBI  OTPAKaTh
Cc(hOpMHPOBAHHOCTh y O0YHaIOLIUXCS YMEHUM:

WCMOJIb30BaTh TOHSATHUSA: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE JBUKCHUE
aTOMOB M MOJICKYJ, arperarHble COCTOSIHHSI BEHIECTBA, KPUCTAIMYECKUE U
aMmopdHbIe Tejla, HACBHIIICHHBIM W HEHACHIIICHHBIM Map, BIAKHOCTh BO3/YXa,
TEMIIEparypa, BHYTPECHHSII SHEPrus, TEIUIOBOM JABUTATENIb, AJIEMEHTAPHBIN
BJIEKTPUYECKUN 3apsij, DSJIEKTPUYECKOE TI0J€, IPOBOAHUKHA W JIUICKTPUKH,
MTOCTOSTHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE T10JIE;

paznuuath sIBJIEHUS (TEIJIOBOE paCIIMpPEHUE M CXKaTue, Temonepeaaya,
TEIJIOBOE pPAaBHOBECHE, CMAYUMBAaHWE, KaMWUIAPHbIC SIBJICHUS, HCIApEHHUE,
KOHJCHCAllUsI,  ITUIaBJIEHUE,  KpucTaum3auus  (OTBEp/eBaHUE),  KHUIICHUE,
Terionepeaaya (TeIIoNPOBOIHOCTb, KOHBEKIIUS, U3IIyUEHHUE), dICKTPU3alUsl Tel,



B3aUMOJICVICTBUE 3apsAJ0B, ACHUCTBUS JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE,
B3aUMOJICVICTBME MAarHWTOB, JEHCTBUE MATHUTHOTIO IIOJIS HA IIPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHASI MUHAYKIIHS ) [TO OITMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, AEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOe SBICHHE;

pacno3HaBaTh MPOSIBICHUE U3YUEHHBIX (DU3UUECKUX SBJICHUN B OKPYXKAIOLIEM
MUpE, B TOM YHUCJI€ (PU3NYECKHUE SIBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSXKEHUE U
KallWUISIPHBIE SBJICHUS B MPUPOJE, KPUCTALUIBI B Npupone, usinydenue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHEsl, CHera,
AIIEKTPUUYECKHUE SIBIIGHUA B arMocdepe, SJIEKTPUYECTBO KUBBIX OPraHU3MOB,
MarHuTHoOe nosie 3emid, Apeid MOI0CoB, pOJib MATHUTHOTO MOJS JJIs KU3HU Ha
3emJie, NOJISIPHOE CUSHUE, IPU STOM MEPEBOAUTH MPAKTUUECKYIO 3a]jauy B yUeOHYIO,
BBIJICJISTH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUYECKUX SIBJICHUIA;

ONHKCHIBaTh HM3yYCHHBIC CBOWCTBA Tl M (U3WYECKUE SIBICHUS, HCIOIB3YS
(u3HUecKue BEIMUNHBI (TEMIIepaTypa, BHYTPEHHSISI SHEPTHsl, KOTMYECTBO TEIJIOTHI,
yIENbHAs TEIUIOEMKOCTh BELIECTBA, YACHbHAs TEIUIOTA IUIABJICHUSA, YACJIbHAs
TEmI0Ta napooOpa3oBaHus, yAeJbHAasl TEIJIOTa CrOPaHUs TOIUIMBA, KOA(P(ULIIUEHT
IIOJIE3HOI'O JIEUCTBUS TEIUIOBOW MAIlUHBI, OTHOCUTENIbHAS BIIAXKHOCTb BO3ZYyXa,
WIEKTPUYECKUN 3apsif, CUja TOKA, DIEKTPUYECKOE HANPSKEHUE, COIPOTUBIICHUE
OPOBOJHHUKA, YAEIbHOE CONPOTUBJICHHE BEUIECTBa, paboTa M  MOILIHOCTb
AIIEKTPUUECKOTO TOKa), IPU OMKUCAHUHU MPABUIBHO TPAKTOBATh (PM3UYECKUN CMBICI
UCTOJb3yEeMbIX BEJIMYUH, OOO3HAUEHUS M EAUHULBI (PU3MYECKUX BEJIUYUH,
HaXOAUTh (DOPMYIIBI, CBS3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIUYHHY C JIPYTHMH
BEJIMYMHAMM, CTPOUTH I'paUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIHYNH;

XapaKTEPU30BaTh CBOMCTBA Tell, (PU3NYECKHUE SABJICHUS U MPOLIECCHI, UCTIONIb3YS
OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUUECKOW TEOPUM CTPOCHHUS BEIIECTBA,
OPUHIMI CYyHEPIO3UIMKN ToJIe (Ha Ka4YeCTBEHHOM YpPOBHE), 3aKOH COXPaHEHUS
3apsiaa, 3akoH Oma Ui yyacTka uenu, 3akoH [[xoyins-JIeHna, 3akoH coxXpaHEeHUs
SHEPTruu, TPH OTOM yMEThb (QOPMYIUPOBATH 3aKOH H 3alHUChIBaTh  €ro
MaTeMaTUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3HUECKHE MTPOLECCHI U CBOMCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE
CUTyalluld IPAKTHUKO-OPUEHTUPOBAHHOIO  XapakTepa: BbIABIATH NPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHME W3 | - 2 JIOTMYECKHUX IIAroB C
UCIOJIb30BaHUEM | - 2 M3y4YeHHBIX CBOWMCTBA (PM3MUYECKUX SIBICHUU, (PU3NYECKHUX
3aKOHOB WJIA 3aKOHOMEPHOCTEN;

pemiarh pacueTHble 3a4a4u B 2 - 3 ACHCTBUS, UCIOIB3Ys 3aKOHBI U (DOPMYIIBI,
CBSA3BIBAIONIME (PU3NYECKHE BEIWYMHBI: HA OCHOBE aHalU3a YCJIOBHUS 3aJauu



3alMChIBaTh KPATKOE YCIIOBUE, BBISBIISATH HEOCTATOK JAHHBIX JUIS PELICHU 3a0a4H,
BBIOMpATH 3aKOHBI U (HOPMYJIIbI, HEOOXOIMMBIE JIJISl €€ PEIICHHUSI, TPOBOAUTH PACUETHI
¥ CpaBHMBATh TOJYyYCHHOE 3HA4YCHHE (HU3MYECKOW BEIMYUHBI C HW3BECTHBIMH
JTAHHBIMU;

pacno3HaBarh MPoOIEMbl, KOTOPbIE MOXKHO PELIUTh IPH MOMOIIM (PU3HUECKUX
METO/IOB, HCIIONb3yS ONWCAHME MCCIENOBAHMSA, BBIIEIATH  IPOBEPAEMOE
IPEANOIOKEHNE, OLCHUBATh MPABUIBHOCTD MOPSIAKAa IPOBEACHUS UCCIEAOBAHUSA,
IIPOBOJUTH BBIBOJBI;

MPOBOUTH OTBITHI IO HAOMIOACHUIO (PU3NYECKUX SIBJICHUN WU (DU3UUECKUX
CBOMCTB Ten (KanWUISIPHBIE SIBJICHUS, 3aBUCUMOCTb JABJIEHUSA BO3dyXa OT €ro
o0bema, TeMIleparypbl, CKOPOCTH TIpPOIlECCa OCTHIBAHUS W HArpeBaHUA MIPH
U3JIyYEHUHU OT IIBETa HW3JIy4arolledl (MOMIOUIAoIIe) MOBEPXHOCTHU, CKOPOCTh
UCIIApEHUs] BOJbI OT TEMIIEPaTypbl KUIAKOCTH M IUIOLIATU €€ IOBEPXHOCTH,
ANEKTPU3AIMS TEA U B3aUMOJICUCTBUE ICKTPUUYECKUX 3apsiioB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3yaJiM3allisl MarHUTHBIX MOJIEH TMOCTOSIHHBIX MarHUTOB,
JIEUCTBHUSI MAarHUTHOTO TIOJII HAa MPOBOJHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA AJEKTPOABUTATENS MOCTOSIHHOTO TOKA): (OPMYyIUpPOBATh MPOBEPsieMbIe
IPEIONIOKEeHNs, COOMpaTh YCTAaHOBKY U3 TMPEMJIOKEHHOTO 000pyI0BaHUS,
OMKCHIBATH XOJI OTBITA U (DOPMYIIMPOBATH BHIBOIBL;

BBITIONIHATh TPSIMBbIE U3MEPEHUsSI TEMIIEpaTyphbl, OTHOCUTEIHHON BIIAXXKHOCTH
BO3/yXa, CHJIBI TOKA, HAMPSDKCHHsI C MCIOJIb30BAaHUEM aHAJIOTOBBIX MPHUOOPOB H
JATYNKOB (PU3NUECKUX BEIUYHMH, CPAaBHUBATH PE3YyIbTaThl U3MEPEHUN C YIETOM
3aIaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

MPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MYECKON BEITUYUHBI OT
JIPYroi C HCMIOJIB30BAaHUEM TMPSIMBIX H3MEPECHHUH (3aBUCHUMOCThH COINPOTHBIICHUS
IIPOBOJHUKA OT €r0 JUIMHBI, IUIOLIAJHA IIONEPEYHOrO0 CEUCHUS U YAEIBHOIO
COIIPOTUBIICHUS BELIECTBA IIPOBOJAHUKA, CUJIbI TOKA, UYLIEr0 Yepe3 NPOBOJHUK, OT
HaIpsKEHUs Ha IPOBOJAHUKE, UCCIEA0BAHUE MOCIIEA0BATEIBHOIO U NAPAJIJIEIBHOTO
COEIMHEHUI MPOBOJHMKOB): TUIAHUPOBATh MCCIEAOBAHUE, COOMPATh YCTAHOBKY U
BBITIONTHATH U3MEPEHUS, CIEAyYS MPEIOKCHHOMY TIIaHy, (PMKCUPOBATh PE3yIbTaThI
TIOJTy9CHHOW 3aBUCHMOCTH B BHUJIE TaONWIl M TpaduKOB, MPOBOIUTH BBIBOABI I10
pe3yiibTaraM UCCIEAO0BaHUS;

IMpOBOANTL KOCBCHHBLIC H3MCPCHUA (I)I/ISI/I‘ICCKI/IX BCJINYNH (YI[CJ'IBHaSI
TCIINIOEMKOCTb BCIICCTBA, COIIPOTHUBIICHUC IIPOBOJHMKA, pa60Ta N MOIIHOCTH
QJICKTPHUICCKOTO TOKa): IUIAHUPOBATH U3MCPCHHA, CO6I/IpaTB IKCIICPUMCHTAJIbBHYIO
YCTAaHOBKY, CJICAY l'[p@I[JIO)KGHHOﬁ HHCTPYKIHH, U BBIYUCJIATE 3HAYCHUC BCIINYUHBI,



coOnronaTh MpaBWjia TEXHUKH OE30MaCHOCTH TpH padboTe ¢ JaboparopHBIM
000py/I0BaHUEM;

XapaKTEPU30BaTh MPUHIMUIIBI IEUCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB C UCIOJb30BAaHUEM WX OMHUCAHHS (B TOM UYHCIIE: CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETp, TapoBas TypOWHA, amIepMeTp, BOJBTMETP, CUETUHUK
ANEKTPUYECKON HSHEPruu, DIEKTPOOCBETUTEIbHBIE MPUOOPHI, HarpeBaTeIbHBIC
ANMEKTPONPUOOPHl (TIPUMEPHI), AIMEKTPUUECKUE MPETOXPAHUTENH, DIICKTPOMArHUT,
AJIEKTPOJIBUTaTEb IMOCTOSHHOTO TOKa), MWCIOJb3ys 3HAaHUS O CBOWCTBaX
buznuecKux SIBICHUN U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh NPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIbHBIE TPUOOPHI
0 CXeMaM M CXEMAaTU4YHbIM pPUCYHKaM (PKMJIKOCTHBIM TEpPMOMETp, TEPMOC,
IICUXPOMETpP, TUIPOMETDP, JBUTATEb BHYTPEHHEIO CrOPAaHUsA, DSJIEKTPOCKOIL,
peocTar), COCTaBIIATh CXEMbl 3JEKTPUYECKHX LEeNeill ¢ MOCIeNOBaTeIbHBIM U
NapajuleJIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3iuyas yCIOBHblE 0003HAauYEHUs
AJIIEMEHTOB MIEKTPUYECKHUX LIETIEH;

MIPUBONTH MPUMEPHI (HAXOIUTh WH(POpPMAIIMIO O TIPUMEpax) MPaKTHUYECKOTO
WCIIOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TIOBCETHEBHOW >KU3HM JUIsI OOECIIeYeHUs
0€30IMacHOCTH MpH OOpaIlleHUH C MpHOOpaMu U TEXHHUUYECKUMH YCTPOWCTBAMH,
COXpPaHCHHS 3JIOPOBbS M COONIONCHHS HOPM DKOJOTMYECKOTO IIOBEJICHHS B
OKPYXaroIleH cpelie;

OCYIIECTBIIATh MOUCK nHpopMaruu (husndeckoro copepxanus B MHTEpHETE,
Ha OCHOBE MMEIOIIMNXCS 3HAHUW U ITyTEM CPABHEHUS JIONIOJTHUTEIIbHBIX UCTOYHUKOB
BBIJICJISITE MH(OPMAIIHMIO, KOTOpasi SIBISIETCS MPOTUBOPEUYMBOM WU MOXKET OBIThH
HEJIOCTOBEPHOI;

UCIIOJIb30BaTh IMPHU BBIMOJIHEHUH YYEOHBIX 3aJaHUil HAYyYHO-MOMYJISPHYIO
auTepaTypy (GU3HUECKOTO COAEpkaHUs, CIIPABOYHbIE MAaTepHallbl, PECYpPChl CETH
WNuTepHet, BhnajeTh MNpueMaMH KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHuUs
uH(pOpMaIMK U3 OJHOU 3HAKOBOM CUCTEMBI B APYTYIO;

co3/laBaTb COOCTBEHHbIE IHMCHMEHHBIE M KpaTKUE YCTHBbIE COOOIICHHUS,
0000mas wHDOpPMAIMIO W3 HECKOJBKUX HMCTOYHHKOB, B TOM YHCIE ITyOIMYHO
IPEJICTABIATh PE3YJBTAThl IPOECKTHOM MIIM HCCIIE0BATEIbCKOM NEATEIbHOCTH, IPH
3TOM TI'PaMOTHO HCIIOJIb30BaTh W3YYEHHBIM MOHATUHHBIN anmapar Kypca (U3UKH,
CONPOBOXK/JATh BBICTYIUIEHUE NTPE3EHTALIUEH;

IpU  BBINOJIHEHUH YYEOHBIX TMPOEKTOB M HCCIEAOBAHMM (PU3MUYECKHUX



IPOLIECCOB  paclpeneniaTh OO0S3aHHOCTM B TPYINIE B  COOTBETCTBHH C
MOCTaBJIICHHBIMU 3aJadyaMH, CJEIUTh 3a BbBINOJIHEHHWEM IUJIaHA JEUCTBUU U
KOPPEKTUPOBATh €r0, OIEHWBAaTh COOCTBEHHBIM BKJIAJ B JIEATEIHLHOCTH TPYIIIHI,
BBICTpAaMBaTh ~KOMMYHHKAaTHBHOE  B3aMMOJCHCTBHUE, TPOSABISIE TOTOBHOCTH
paspeiarb KOH(IUKTHI.

153.6.4.3. IlpeameTHbIE pe3yabTaThl OCBOEHUS MPOrPAMMBI 1O (PU3UKE K KOHILY
oOydeHus B 9 kiacce:

[IpenmeTHbie pe3ynbrarhl Ha 0a30BOM ypOBHE JOJKHBI  OTPaXKaTh
Cc(hOpMHPOBAHHOCTH y O0YYAIONTUXCS YMEHUM:

UCIIOJIB30BATh MOHATHUSA: CUCTEMA OTCUYETA, MATEPUAIIbHASI TOUKA, TPACKTOPUS,
OTHOCHUTEJIBHOCTh ~ MEXaHMYECKOro  JBWXKEHHs, jAepopmauus  (ympyras,
IUTACTHYECKasi), TPEHUE, LEHTPOCTPEMHUTEIIBHOE YCKOPEHUE, HEBECOMOCTh H
neperpys3Ku, HEHTP TAKECTH, A0COIIOTHO TBEPAOE TENO, LIEHTP TAKECTU TBEPAOTO
Tela, pPaBHOBECHE, MEXAHMYECKUE KOJIEOAHWs W BOJHBI, 3BYK, WH(pPa3ByK U
yABTPa3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JE€KTPOMAarHUTHBIX BOJIH, CBET,
OJMM30PYKOCTh M JTATbHO30PKOCTh, CHEKTPhl UCIYCKAHUSA W TOMIOIICHHMs, albda-,
0eTa- ¥ raMMa-U31y4YeHUs], U30TOIbl, IAEPHAsl YHEPIETUKA;

paznuyarh sABJICHHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHMHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEMHOE IBHXKEHHE, CBOOOIHOE MaJIEHUE TEl,
PaBHOMEpPHOE [IBXKEHHE IO OKPYXHOCTH, B3aWMOJCIHCTBHE TeEll, PEaKTUBHOE
JBUKEHHE, KoJieOaTeIbHOE IBIDKEHUE (3aTyXarolie U BRIHYKICHHBIC KOJICOaHMs),
pE30HAHC, BOJHOBOE  JIBUKEHUE,  OTPAXKEHUE  3ByKa, MOPSIMOJUHEHHOE
pacmnpoCcTpaHeHHE, OTPAKEHUE U TMPEJIOMJICHHE CBETa, IOJIHOE€ BHYTpPEHHEE
OTPa)KEHHE CBETA, PA3JIOKEHHUE OEJIOro CBETA B CIIEKTP U CIOKEHUE CIEKTPATIbHBIX
I[BETOB, JIMCIIEPCHUS CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTh, BO3HUKHOBEHHUE
JMHENYaToro CIEKTpa M3JIyUYEHHUs) MO OMHUCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (U3HUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE U3YUCHHBIX (DU3UUECKUX SBICHUN B OKPYXKAIOIIEM
Mupe (B TOM uncie (U3NYeCKUe sIBICHUS B IPUPO/E: MPUIUBBI U OTJIMBBI, IBUKEHUE
wiaHeT COJHEYHOM CHUCTEMbl, PEAKTUBHOE JBW)KCHHE IKUBBIX OpPraHU3MOB,
BOCIIPUATHUE 3BYKOB KMBOTHBIMH, 3€MJICTPSACEHUE, CENCMUYECKUE BOJIHBI, IIyHAMH,
9X0, IIB€Ta TeJ, ONTHUYECKHE SBJICHUS B NpHUpPONE, OUOJIIOTMYECKOE JAEHCTBHUE
BUJUMOTO0, YyJAbTPa(HONIETOBOIO M PEHTTEHOBCKOIO W3IYyYEHUU, €CTECTBEHHBIN
PaANOAaKTUBHBIN (POH, KOCMUYECKHUE JTYUYH, PAAUOAKTUBHOE U3TyUYEHHUE MPUPOTHBIX
MUHEPAJIOB, ACHCTBUE PAJMOAKTUBHBIX M3IYyYEHUN HA OPraHu3M 4YeJoBeKa), MpH
STOM MEPEBOAUTH MPAKTUYECKYIO 3a7ady B YUYEOHYIO, BBIIETSATH CYIIECCTBEHHBIE



CBO¥CTBA (TIpU3HAKK) (PU3UUECKUX SBICHUN;

OMKCHIBATH HM3yUYCHHBIE CBOWCTBA TeNl W (DU3UYECKUE SIBICHUS, HCIONb3Ys
dbusnueckue BENMWYMHBI (CpeIHSsST W MTHOBEHHAs CKOPOCTh Tella TIpH
HEPABHOMEPHOM JBUKCHUH, YCKOPEHUE, MepEMEIEHUE, MyTh, YITIOBasl CKOPOCTh,
CHJIa TPEHUS, CUJjla yIPYTOCTH, CHUJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MaACHHUS, BEC
Tena, WUMIYJALC TeJla, HWMIYJIbC CHJIBI, MEXaHWYecKas paboTa W MOITHOCTD,
NOTCHIIMAJIbHAS ~ DHEPrUs Teja, TMOTHATOTO HaJ TOBEPXHOCTBIO  3EMIIH,
NOTCHIIMAJIbHAST DHEPTUsl CXKATOH TMPYXKUHBI, KUHETHYECKAas SHEPTHs, TOJTHAs
MeXaHUYecKasl SHEPTHs, MePUO U YacToTa KojeOaHWM, AJTMHA BOJIHBI, TPOMKOCTh
3ByKa W BBICOTa TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEIOMIICHUS] CpENbl), TpH
OMHCAHUU TPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICT HCIOJIB3YEMbIX BEIIUYHH,
0003HAYeHUSI W EAUHUIBI (U3NYECKUX BEIUYHMH, HAXOAUTh (HOpMyIIHI,
CBSI3BIBAIONINE JTAHHYIO (DM3UYECKYIO BEJIUYHHY C IPYTUMU BEIMYMHAMHE, CTPOUTH
rpaduKy U3yICHHBIX 3aBUCUMOCTEH (PH3NIECKUX BEITNYNH;

XapaKTEpPU30BaTh CBOMCTBA TeJl, (PU3NYECKHUE SABJICHUS U MPOLIECCHI, UCTIONb3YS
3aKOH COXpPAaHEHUs JOHEPruu, 3aKOH BCEMHUPHOTO  TATOTCHUS, MPUHIIUI
CYTNEPIIO3ULIUU CUJI, IPUHIUIT OTHOCUTENbHOCTH [anuies, 3akoHsl HproTOHA, 3aKOH
COXpaHEHUs HMITYJIbCa, 3aKOHbl OTPAKEHHS W TPEJIOMJICHUS CBETa, 3aKOHBI
COXpaHEHUs 3apsJ0OBOTO0 M MACCOBOIO YHCEN MPH SACPHBIX PEaKUIUsIX, MPU ITOM
(dbopMyTUpPOBATh 3aKOH U 3aIIMCHIBATh €T0 MAaTEMAaTUYECKOE BHIPAKECHUE;

OOBSICHATH (PU3HUECKHE MTPOLIECCHI U CBOMCTBA TEJI, B TOM YHUCIIE M B KOHTEKCTE
CUTyallud IPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BbIBIATH NPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHWE W3 2 - 3 JIOTMYECKUX IIAroB C
UCIIOJIb30BaHUEM 2 - 3 M3YUYEHHBIX CBOWMCTBA (PM3MUECKUX SIBICHUHU, (PU3NYECKHUX
3aKOHOB WJIA 3aKOHOMEPHOCTEH;

pelaTh pacueTHbIC 3a7a4i (OTHUPAIOIIUECs Ha CUCTEMY U3 2 - 3 ypaBHEHHH),
UCTIONB3Ys 3aKOHBI U (hOPMYJIbI, CBA3BIBAONINE (PU3MUECKHIE BETMIMHBI: HA OCHOBE
aHaJIM3a YCJIOBUS 3aJIaud 3alHChIBaTh KPaTKOE YCJIOBHE, BBISIBIATH HEIOCTAOIINE
WK U30BITOYHBIC JIaHHBIE, BBHIOMPATh 3aKOHBI M (HOPMYJbI, HEOOXOAMMBIC IS
peIieHusi, MPOBOAUTL PACUYEThI W OIICHUBATh PEATUCTUYHOCTH IMOIYYCHHOTO
3HaYeHUS (PU3UIECKON BETNINHBI,

pacno3HaBatrh MPOOIEMbI, KOTOPbIE MOKHO PELIUTh IPH MOMOIIM (PU3HUECKUX
METOJIOB, HCIIONb3YyS ONWCAHUE MCCIENOBAHMUSA, BBIICIATH  IIPOBEPAEMOE
IPEANOIOKEHNE, OLCHUBATh MPABUIBHOCTD MOPSAKA IPOBEACHUS UCCIEAOBAHUSA,
IPOBOJUTH BBIBOJIbI, HHTEPIIPETUPOBATh PE3YIbTAThl HAOIIOICHUI 1 OIIBITOB;



MPOBOJIUTH OTBITHI TI0O HAOMIOACHUIO (PU3NUECKUX SIBJICHUN WU (DU3UIECKUX
CBOMCTB Ten (M3yueHHE BTOPOro 3akoHa HbiOoTOHA, 3aKkOHA COXpaHEHHWs IHEPTHUH,
3aBUCUMOCTh TEpUOAa KoJIeOaHWW TPYKMHHOTO MasTHHKa OT MacChl Tpy3a M
KECTKOCTH TPYXUHBI W HE3aBUCHUMOCTh OT AaMIUTHTYIbl MajbIX KOJICOAHMH,
NpSIMOJIMHEWHOE PacHpOCTPAHEHHE CBETA, PaslioKEHUE OEoro CBETa B CIIEKTP,
U3YYCHHE CBOWCTB M300paKCHHSI B TUIOCKOM 3€pKajlie W CBOWCTB HM300paKCHUS
npeaMeTa B coouparoniel JInH3e, HaOM0IeHUE CIUIOMIHBIX U IMHEHYaThIX CIIEKTPOB
U3YyYEHUs): CaMOCTOSTEIbHO COOMpaTh YCTaHOBKY W3 HM30BITOYHOrO Habopa
000pyIOBaHUs, OIMCHIBATH XOJ] OIBITA U €T0 PE3YIIBTaThl, POPMYINPOBATH BHIBOJIBI;

MPOBOAUTh TIPU HEOOXOIMMOCTH CEPHUIO MPSMBIX H3MEPEHUH, OMpenesss
cpelnHee 3HaYeHUE M3MepsieMoil BennuuHbl ((POKycHOE paccTosiHue cobOuparoiien
JIMH3bI), 000CHOBBIBAThH BHIOOP CIIOCc00a M3MepeHus (M3MEPUTENHHOTO MPUOOopa);

MPOBOAWTHh  WCCJIEAOBAHWE  3aBUCUMOCTEH  (PU3WYECKUX  BEIUYHH  C
WCIIOJIb30BAaHUEM TIPSIMBIX HW3MEpPEHUU (3aBUCUMOCTh TYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBIDKEHHH O€3 HadaJbHON CKOPOCTH, TepHuoia KojieOaHWi
MaTeMaTHYeCKOTO MasTHUKA OT JJTMHBI HUTH, 3aBUCUMOCTH yIJla OTPaKEHUS CBETa
OT yma TaJCHUs W yIia NpeJoOMJICHUS OT YyIvla MaJeHus): IUTaHUPOBaTh
UCCIIEZIOBaHNE, CAMOCTOSITEIBHO COOMPATh YCTaHOBKY, (PMKCHUPOBATh PE3YJIBTAThI
MOJTyYeHHOW 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BUJIE Tabmuil U rpaduKoB,
IIPOBOIUTH BBIBOJIBI TIO PE3YJIbTaTaM HCCIICIOBAHUS;

MIPOBOANTH KOCBEHHBIE N3MEPEHUS (PU3MUECKUX BEIMUUH (CPEIHSS CKOPOCTh U
YCKOPEHHE Tejla MPU PABHOYCKOPEHHOM JIBUJKEHHH, YCKOpPEHHE CBOOOIHOIO
NaJICHUS, )KECTKOCTh NPYXKUHBI, KOYPOUIIMEHT TPEHUS CKOJIBXKECHUS, MEXaHUYEeCKast
paboTa M MOIIHOCTb, YacTOTa M MEpUOJ KoieOaHWH MareMaruyeckoro u
MPY>KUHHOTO MasiTHUKOB, ONTUYECKas CUJIa COOMpArONIEN JTMH3bI, PAMOAKTUBHBIN
¢oH): TUIaHMPOBATH H3MEPEHHUs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIEAYS TPETI0KEHHOW MHCTPYKIMHU, BBIUYNUCIIATh 3HAYECHUE
BEJIMYMHBl M AHAIM3UPOBATH IIOJIYYCHHBIE PE3YJIbTarbl C YYE€TOM 3aJaHHOU
IIOI'PELTHOCTA U3MEPEHUN;

coOnronaTh MpaBWia TEXHUKH OE30MAaCHOCTH TP padoTe ¢ JaboparopHBIM
000py/I0BaHUEM;

paznuyarb OCHOBHBIE TNPU3HAKM HM3YYEHHBIX (PU3UYECKUX MOJEIEH:
MarepuagbHas TOYKa, aOCOJIOTHO TBEPJOE TEIO0, TOUYEUHBIH UCTOYHUK CBETA, JyY,
TOHKas JINH3a, IIJJaHETapHasi MOJENb aTOMa, HyKJIOHHAsA MOZEJIb aTOMHOTO S1Ipa;

XAPAKTCPU30BATh IIPUHIIUIIBI ﬂCﬁCTBHH HN3YUYCHHBIX HpI/I60p0B N TCXHUYCCKUX



YCTPOMCTB C HCIIOJIB30BAaHUEM HX OIMHUCAHUS (B TOM YHCIE: CIUIOMETD, JAaTUUKH
MOJOXKEHHS, PACCTOSIHUSI M YCKOPEHHUS, pakeTa, 53XOJIOT, OYKH, MEPHUCKOII,
doToarmapar, ONTHYSCKHE CBETOBOJbI, CIEKTPOCKON, JO3WMETp, Kamepa
Bunbcona), ucnosnb3yst 3HaHUS O CBOWCTBAX (PM3MYECKUX SIBICHUN U HEOOXOAMMBIC
(u3znyuecKue 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH H3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOIMUYECKUX IMPOLIECCOB IMPHU
pelieHn y4eOHO-IIPAKTUYECKUX 3a/ad, ONTHYECKUE CXEMbI ISl MOCTPOEHUS
U300paKeHUH B TJIOCKOM 3€pKajie U coOOMparolien JMH3e;

MPUBOIUTH MPUMEPHI (HAXOIUTH MH(POPMAILIUIO O MPUMEpax) MPAKTHUYECKOTO
UCTIONIb30BaHMUs (DU3UYECKUX 3HAHWM B MOBCEIHEBHOW >KU3HU IS O0OECIICYCHUS
0€30MacHOCTH TpU OOpalleHnH ¢ TpuOOpaMH W TEXHUYECKHUMHU YCTPOUCTBAMH,
COXpaHEHUsSI 370POBbSI W COOJIOACHHWS HOPM OKOJOTUYECKOTO TIOBEACHHUS B
OKpY>Karolleu cpeae;

OCYIICCTBIIATL  ITOUCK I/IH(l)OpMaI_[I/II/I B HHTepHCTC, CaMOCTOATCIIBHO
q)OpMy.HI/IpySI MMOMCKOBBIN 3arpocC, HaxXOAWThb IIYTH OIPCACICHHUA AOCTOBCPHOCTHU
HOHY"IGHHOI\/’I I/IH(bOpMaHI/II/I Ha OCHOBC HMMCIOIIUXCA 3HAaHUU U JOITOJTHHUTCIIbHBIX
HNCTOYHHKOB,

UCIIOJIb30BaTh TPU BBIMOJTHEHUH YYEOHBIX 3aJaHUil HAyYHO-MOMYJISIPHYIO
JUTEPaTypy, CHPAaBOYHBIE MAaTEPUAIIBL, pECYPChI c€TU VIHTEpHET, BIaAeTh TpUeMaMHu
KOHCIIEKTUPOBAaHUSI TEKCTa, MpeoOpazoBaHusl MHGOPMAIMU U3 OIHOM 3HAKOBOM
CHUCTEMBI B IPYTYIO;

co3/maBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIIECHUS Ha OCHOBE
WH(OPMAIIMA U3 HECKOJIBKUX HMCTOYHHUKOB, IMyOJTMYHO MPEACTABISITH PE3YJbTAThI
NPOCKTHOW WJIM HCCIENA0BATEIbCKOW JICSITEIBHOCTH, TPH OTOM T'PAMOTHO
WCIIOJIb30BaTh M3YYCHHBIM MOHATUHHBIN armapar u3y4aeMoro pasjaeia (GU3uKd U
COMPOBOXKJIaTh BBICTYIUICHHE IMPE3CHTAIMEH C yYeTOM OCOOCHHOCTEH ayauTOPHH
00yJaronuxcs.

153.7. B denepanbHbIX W PETHOHANBHBIX TMPOIEAypax OIEHKH KadecTBa
0o0pa3oBaHMsI UCTIONB3YETCS MepeyeHb (KoaupuKaTop) pacrnpeneeHHbIX M0 K1accaM
IpoBepsieMbIX TPeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOI 00pa30BaTeNbHOM
IPOrpaMMbl OCHOBHOT'O 00ILIETO 00Opa30BaHUs M SJIEMEHTOB COIEPKAHUS 110 (PU3UKE.

Taomuma 22



IIpoBepsieMble peIMETHBIE PE3YIBTAaThl OCBOCHUS

OCHOBHOM 00pa30BaTeIbHON MPOTPAMMbI OCHOBHOTO OOIIIETO

oOpa3zoBanus (7 Kimacc)

Kox
pOBEPSIEMOT
0 pe3yJabTara

[IpoBepsiemMble TIpEeIMETHBIE Pe3yIbTaThl OCBOCHHS OCHOBHOU
00pa3zoBaresibHOM MporpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus

1.1

HCITI0JIB30BAaTh M3YUCHHBIC ITOHATHUS

1.2

pasnuyarh SIBJIECHUS M0 OMHCAHUIO UX XapaKTEPHBIX CBOKWCTB U Ha
OCHOBE OMBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE
SBJICHUE

1.3

pacrmo3HaBaTh MPOSIBICHHE M3yYCHHBIX (U3MUYECKUX SIBJICHUHN B
OKpY)XKaloleM MHpEe, B TOM YHcie (PU3NYECKHe SBICHUS B
IpUposie, MPU 3TOM IIEPEBOAMTH IPAKTUUYECKYIO 3ajady B
y4eOHYI0, BBIICISITh CYIIECTBEHHBIC CBOMCTBAa (TIPU3HAKH)
bu3MUECKUX SBICHUMA

1.4

OINUCHIBaTh M3y4YECHHbIE CBOWCTBA TeNl U (PU3NYECKUE SIBICHMUS,
UCTONb3ys (PU3NUYECKHUE BEIMYUHBI, IIPU ONUCAHUU MPABUIBHO
TPAKTOBaThb (PU3NYECKUN CMBICI HCHOJIb3YyEMbIX BEIUYMH, UX
0003HAYEHUS] M €IUHUIBl (PU3MUYECKUX BEIWYHH, HAXOIUThH
(GopMyInbl, CBA3BIBAIONIME NAaHHYIO (PU3UYECKYIO BEIHMYHMHY C
OPYTUMH  BEJIMYMHAMH, CTPOUTh TpadUKUd  H3YUYEHHBIX
3aBUCUMOCTEN (PU3HUECKUX BEIUYUH

1.5

XapaKTEepU30BaTh CBOWCTBA Tei, (U3NYECKUE SBJICHUS U
MPOLIECCHI, MCIOIb3ysl HU3yUYECHHbIC 3aKOHBI, MPU ITOM J1aBaTh
CIIOBECHYIO (OpPMYJIUPOBKY 3aKOHa U 3alMChIBaTh  €ro
MaTeMaTH4YECKOE BhIpAKEHUE

1.6

OOBSACHATh (PU3NUECKUE SIBJICHUSI, TPOLIECChl U CBONCTBA TEJl, B
TOM 4YHMCJIi€ M B  KOHTEKCTE  CHUTyallMii  MpPaKTHUKO-
OPUEHTHPOBAHHOTO  XapakTepa:  BBISBISTH  NPUYUHHO-
CJIEJICTBEHHBIE CBA3U, CTPOUTH O0BACHEHHE U3 | - 2 TOTUYECKHUX
maroB ¢ onopoi Ha 1 - 2 WM3y4eHHBIX CBOMCTBa (PU3MUYECKUX
SIBJICHUM, (DU3UIECKUX 3aKOHA WJIA 3aKOHOMEPHOCTH

1.7

pelarh pacyeTHbIC 3a/1a4u B 1 - 2 1eMCTBUS, UCIIONIB3YS 3aKOHbI




U GOpMyIibl, CBsI3bIBAIONINE (DU3UUYECKHE BETUYMHBI: HA OCHOBE
aHaiM3a YCIOBHUS 3aJlaud 3alHChIBaTh KPaTKOE YCJIOBHE,
MOJICTABIATh (PU3NYECKHE BEIUYHHBI B (DOPMYIIBI U MPOBOIUTH
pacdeTbl, HAXONWUTh CIPABOYHBIC JTaHHBIC, HEOOXOAMMBIC IS
pemieHus 3a1ad, OICHUBATh PEATMCTUIHOCTh TOTYyYCHHOU
(bU3NYEeCKOIl BETUYUHBI

1.8

pacro3HaBaTh IPOOJIEMbl, KOTOPHIE MOXKHO PELIUTH TPU MOMOIIU
(GU3UYECKUX METO/IOB, B OMHCAHUM HCCIICIOBAHUS BBIJICTSATH
mpoBepsieMoe TMPEeANoJokKeHue (TUIOTEe3y), pa3iaudarb U
UHTEPIPETUPOBATH MOJTYUYCHHBIN pe3yyibTatT, HAXOAUTh OITHOKH B
XOJI€ OTIBITA, JIEJIaTh BBIBOJIBI 10 €r0 pe3yJibTaram

1.9

IIPOBOAUTD OIBITHI 10 HAOMIOACHUIO (PU3NYECKUX SBICHUN WU
duznueckux CBOWCTB Tei: (QOpMYIUPOBATH MPOBEPsSEMbIC
IPEONIOKEeHNs, COOMpaTh YCTAHOBKY U3 MPEIIOKEHHOTO
o0opyIoBaHUs, 3alMUChIBATh XOA ONBITa U (HOPMYIUPOBATH
BBIBOJIbI

1.10

BBITIOJTHSATH MPSIMbIE U3MEPEHUS C MCIIOIH30BAaHUEM aHAJIOTOBBIX
U 1UGPOBBIX NPHOOPOB, 3aMHUCHIBATHL TOKA3aHWsI MPUOOPOB C
Y4E€TOM 3aJaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

IPOBONUTH HWCCJEAOBAHUE 3aBUCUMOCTH OJHOW (pu3udecKoit
BEJIMYMHBI OT APYTrOM C MCIOJIb30BAHUEM MPSIMBIX U3MEPEHUM,
y4acTBOBaTh B IUIAHUPOBAHUU Y4E€OHOTO UCCJIEAOBaHUS,
coOMpaTh YCTAHOBKY M BBIMOJHATh HM3MEPEHUs, CIEIys
NPEIIOKCHHOMY TIIaHy, (UKCUPOBATH PE3YJIBTAThI MOJTYyUYEHHOMN
3aBUCUMOCTH (DU3MYECKUX BEIWYMH B BHUJEC NPEITOKEHHBIX
Tabnuiy W TpaduKoB, JAeNaTh BBIBOABI 0  pe3yJbraram
UCCIeA0BaHUs

1.12

IPOBOAUTh KOCBEHHBIE HW3MEpEHUs (U3UUYECKUX BEIIUYUH,
ciuenys NOpPEeMIOKEHHOW HMHCTPYKLMHU: TPU  BBIIOJIHEHUU
U3MEpPEHUN CcoOupaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYNCIIITh 3HAUEHNE HCKOMOU BEIIMYHUHBI

1.13

coOnronaTh TMpaBuUjia TEXHUKH OE30MaCHOCTU MpU padoTe ¢
1ab0opaTopHBIM 000PYIOBAaHUEM

1.14

yKa3bIBaTh TPHUHIIUIBI JIEHCTBUS NPUOOPOB M TEXHUUYECKHUX




YCTPOMCTB, XapaKTepu30BaThb MPUHIMIIBI JACHUCTBUS U3YyUYECHHBIX
prOOPOB U TEXHUYECKUX YCTPONCTB C TOMOIIBIO UX OMUCAHUSA,
UCTIONIb3YSl 3HAHUS O CBOWCTBAX (PU3WYECKHUX SIBICHUM U
HE0OXoAnMbIe (U3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15 IPUBOJUTH MPUMEPHI (HAXOAUTHh WH(OpPMAIMIO O MpuUMepax)
OPAaKTUYECKOTO  HMCTONb30BaHUS  (PU3MYECKUX 3HAHUA B
NOBCEAHEBHOM JKM3HU Ui oOecriedeHus: Oe30MacHOCTU MpHU
oOpamieHn ¢ npuboOpaMH U TEXHUYECKUMHU YCTpPOMCTBaMH,
COXpaHEHHUsI 3/70POBbS M COOJIOAEHUS HOPM SKOJOTMYECKOTO
MOBEJICHUSI B OKPY’KaIOIIeH cpeze

1.16 OCYLIECTBISITh OTOOP HCTOYHHUKOB HH(OpMAMU B CETH
HNHTepHET B COOTBETCTBUM C 3aJaHHBIM ITOMCKOBBIM 3alIPOCOM,
Ha OCHOBE UMEIOIIMNXCS 3HAHUMN U IyTEM CPABHEHUS Pa3JIMYHBIX
UCTOYHUKOB  BBIJCNATh HH(OpMaLMIO, KOTOpas sBISETCA
MIPOTUBOPEUNBOM HIIK MOXKET OBITH HEJTOCTOBEPHOM

1.17 UCIIOJIb30BaTh TPU BBHINIOJHEHWH YYEOHBIX 3a7aHUl Hay4dHO-
NOMYJSIPHYIO  JUTEpATypy  (PU3UYECKOTO COZIepKaHus,
CIIPaBOYHBIE Marepualibl, pecypcbl cetu HWHTEepHET, BIaieTh
nprueMaMu  KOHCIIEKTHUPOBAaHUS  TEKCTa, MpeoOpa3oBaHUs
uH(pOpMaUK U3 OTHON 3HAKOBOM CHUCTEMBI B JIPYTyIO

1.18 CO3/1aBaTb COOCTBEHHbIE KpAaTKWE IMCBMEHHBIE W YCTHBIE
COOOIIEHUSI Ha OCHOBE 2 - 3 KCTOYHHMKOB HH(pOpMaALUU
(¢u3nUecKoro copepkaHus, B TOM 4HCIe MNyOIUYHO [€1aTh
KpaTkue cOOOIIEHUs O pe3yibrarax NpPOEKTOB WM YYEOHBIX
UCCIIEZIOBAHUM, NP 3TOM TI'PaMOTHO HCIOJIb30BaTh M3yUYEHHBIN
NOHATUHHBIM ~ anmapar Kypca  (U3UKH,  COIpPOBOXKJIAThb
BBICTYIUIEHUE IIPE3EHTAIeN

1.19 IpU  BBIMOJHEHUH YYEOHBIX TMPOEKTOB M  HCCIICIOBAHUM
pacrpenensaTh OO0sS3aHHOCTH B TPYyNIE B COOTBETCTBUU C
MMOCTABJICHHBIMU 3aJladaMU, CJICAUTHh 3a BBLINOJHCHHUEM ILIaHa
IEUCTBUI, aJIEeKBaTHO OILEHUBAaTb COOCTBEHHBIM BKJIAL B
JNEATENIbHOCTh ~ TPYNNbI, BBICTPAaWBarb KOMMYHUKATHUBHOE

B3aUMO/ICVICTBUE, YUUTHIBAs MHEHUE OKPYKAFOIIUX

Taomuma 22.1



[IpoBepsiemble 31€MEHTHI cofiepkaHus (7 Kiacc)

Kox Kon [IpoBepsieMbI€ 37IEMEHTBI COIEPKAHUS
paszena | JJIeMEHTa
| OU3NKA U EE POJIb B IIO3HAHUUN OKPYXAIOIIETI'O MUPA

1.1 @u3uka - Hayka O Impupozae. SBIeHHS TPUPOIBL.
@u3nYeCcKrue SBICHUA: MEXaHUYECKUE, TEIUIOBBIE,
3NEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE

1.2 dusznueckne BenUUMHBL. 3mepeHue QPuU3NUECKUX
BennuuH. @usnueckue npubopel. IlorpentHocTh
M3MepeHui. MexayHapoaHas CUCTEMA €UHULL

1.3 EcTecTBeHHO-Hay4HbIII METOJI IO3HAHUS: HAOIIOIEHHUE,
MOCTaHOBKA HAYYHOT'O BONPOCA, BBIIBUKEHHUE TUIIOTES,
AKCIIEPUMEHT MO TMPOBEpKE THUMOTE3, OOBSICHEHUE
HaOJI0AAeMOT0 SABJICHUS

14 Onucanue GU3NUECKUX SBJICHUM C TOMOIIBIO MOJIENIEH

1.5 [IpakTuueckue paboOTHI:
N3mepenue paccTosHuM.
N3mepenue o6beMa KUAKOCTU U TBEPAOTO Tea.
Ornpenenenue pa3MepoB MaJlbIX TEJL.
N3mepenune temneparypsl Py IOMOIIH KUIAKOCTHOTO
TEPMOMETPA U JaTUUKA TEMIIEPATYPhI

2 INEPBOHAYAJIBHBIE CBEAEHUA O CTPOEHUU BEIIIECTBA

2.1 CrtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX Pa3MEPBHI.
OnbITel, JOKa3bIBAIOIIUE  JUCKPETHOE  CTPOECHHUE
BEILIECTBA

2.2 JlBmwkenue 4actuil BemiectBa. CBs3b  CKOPOCTH
JNBIKEHHSI YacTHI] C TeMmIilepaTrypoi. bBpoyHOBckoe
nBrxKeHue, muddy3us

2.3 B3auMmopeincTBue yacTull BELIECTBA: MPUTSIKEHHUE U

OTTAJIKUBAaHUC
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ArperatHble COCTOSHMSI BEIIECTBA: CTPOEHUE Ta30B,
KUJKOCTEH U TBEPAbIX (KPUCTAIIIMYECKUX) Tel.
B3auMocBs3p MeXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHHEM
2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI
2.6 [IpakTuyeckue pabOTHI:

Ouenka JuaMeTpa aromMa METOAOM psAoB (¢
UCIIONIb30BaHuEM (hoTorpaduii).

OnbITHI O HAOTIOMCHUIO TETIJIOBOTO PACIIIUPEHHUS Ta30B.
OneiTl 1O OOHAPYKEHUIO  JACUCTBUS  CHII
MOJIEKYJIIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AMMOJIEMCTBUE TEJI

3.1 Mexanunyeckoe JBIKEHHUE. PaBromepHOE u
HEPaBHOMEPHOE JBM)KCHHE

3.2 Cxopocte. CpenHssi CKOPOCTh IPU HEPABHOMEPHOM
JBIDKeHUH. PacdeT myTu u BpeMeHU JBUKCHUS

33 SBnenne nHepuuu. 3aKOH WHEpUUH. B3anmoneiicTBue
TeJ KakK MPUYMHA WU3MEHEHHS] CKOPOCTH JBUIKCHUS TEl.
Macca kak Mepa HHEpTHOCTH Tela

34 [InmoTHOCTE BemecTBa. CBSI3b INTIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €IMHUIIE 00beMa BellleCcTBa

3.5 Cuna kak xapakTepuCTHUKa B3aUMOJCUCTBUS TEI

3.6 Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuiibl C
MOMOIIBIO0 TUHAMOMETPA

3.7 SIBnenue TATOTeHUS U cuiia TskecTu. Culla TSKeCTH Ha
npyrux mia”erax. Bec tena. HeBecomocTh

3.8 Cuna tpenusi. TpeHUE CKOJIBXKEHHUS U TPEHUE TOKOS.
Tpenue B mpupoje U TEXHUKE

3.9 CnoxxeHue Ccuil, HalpaBlICHHBIX 110 OIHOW IPSMOM.

PaBHOneuncTByOIIAas CUl




3.10

[IpakTuyeckue paboThbl

OnpeneneHue CKOPOCTM PaBHOMEPHOIO  JBUKCHUS
(mapuka B KUIKOCTH, MOJEIU  DIIEKTPUUYECKOTO
aBTOMOOMIISA M TaK Jajee).

Onpeznenenue cpeaHell CKOPOCTH CKOJIbKEHUSI Opycka
VI IIaPUKa IO HAKJIIOHHOM IIJIOCKOCTH.

OnpeneneHue IIOTHOCTH TBEPOTO TeNa.

OMBITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb PACTSIKEHUS
(medopmarumn) Npy>KUHBI OT MPUIIOKEHHOU CHJIBI.
OnbITel, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh  CHJIBI
TPEHUsI CKOJbKEHHMsI OT Beca Tella M Xapakrepa
CONPHUKACAIOIIUXCS TOBEPXHOCTEM

3.11

DU3UYECKUE SBIICHUS B MPUPOJEC: MPUMEPHI JIBUKCHUS
C pPa3IMYHBIMU CKOPOCTSIMM B KHWBOM W HEXKHUBOH
MIPUPOJIE, IEVUCTBUE CUJIBI TPEHUS B MPUPOJIC U TEXHUKE

3.12

TexHu4YecKre yCTpoucCTBa: JTMHAMOMET], HOAIINITHUKA

JIABJIEHUE TBEP/BIX TEJI, XXMJIKOCTEM 1 TA3OB

4.1

I[aBJ'IeHHe TBCPAOro TcCia. CniocoOsbl YMCHBIUICHUA U
YBCIMYCHUA JaBJICHUA

4.2

JlaBiienue ra3za. 3aBUCUMOCTb JaBJICHHS ra3a oT o0beMa,
TEeMIIepaTypbl

4.3

[lepenava naBiaeHUs TBEPABIMU TEJIAMHU, KUJIKOCTAMU U
raszamu. 3axkoH [lackams. [ITHeBMaTHUeCKE MAIITMHBI

4.4

3aBUCUMOCTh  JaBICHUS KUAKOCTH OT TIIyOHWHBI.
I'mppocrarnueckuii rnapaaokxc. CooOmatomuecs
cocypl. [ mapaBnnyeckue MEXaHU3MbI

4.5

Atmochepa 3emaum u  atmMocepHOe  JaBIICHHE.
[IpyuuHBl  CyIIECTBOBAaHHS BO3IYIIHOW  000IOYKU
3emin. OneIT Toppuuernnu. 3aBUCUMOCTb
arMoc(epHOTro 1aBIEHUS OT BHICOTHI HAJl YPOBHEM MOPS

4.6

N3mepenue armocdepHoro pamieHus. [lpubopbr nms
U3MEpPEHUS aTMOC(EPHOTO JTaBIICHUS




4.7

JlelicTBHE XUAKOCTA U ra3a Ha IOrPYKEHHOE B HHUX
Teno. BeiTankuBaromas (apxuMezoBa) cuiia. 3aKOH
Apxumena

4.8

[ImaBanue Ten. Bo3ayxomiaBanue

4.9

[IpakTuyeckue paboOTHI:

HccnenoBanne 3aBUCHUMOCTM Beca Tejla B BOJE OT
00beMa MOrpyKEHHOHN B KHUJKOCTh YaCTH Tea.
OnpeneneHue BBITAJIKUBAIOLIEH CHIIbI, JIEHCTBYIOLIEH
Ha TEJIO, MTOTPYKEHHOE B KUJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIECH CHIIBI,
JIEVCTBYIOILIEN HA TEJNO B )KUAKOCTH, OT MACChI TEJIA.
OTBITHI, JIEMOHCTPUPYIOLIHE 3aBUCHUMOCThD
BBITAJIKUBAIOIIECH CHJIbI, JACHCTBYIOIIECH HA TEIO B
YKUJIKOCTH, OT 00beMa IMOrPYKEHHON B )KUIKOCTh YaCTH
T€Ja U OT IJIOTHOCTH YKUJIKOCTH.

KonctpynpoBanue apeoMeTpa HWJIM KOHCTPYHPOBAHHUE
JIOJIKU Y OIPEJICIICHUE €€ TPY30II0AbEMHOCTH

4.10

®dusnyeckue  SABICHHSA B OPUpPOAE:  BIMUSHUE
arMoc(epHOTO  JaBI€HHS Ha KUBOM  OpraHu3sM,
IUIaBaHUE PbIO

4.11

TexHuueckue ycTpolcTBa: COOOIIAIOLINECS COCYIBI,
YCTPOMCTBO BOJOINPOBOJA, TUAPABIUYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEpP, MOPIIHEBON HAcOC,
apeoMeTp

PABOTA, MOIIIHOCTDb, SHEPI'UA

5.1 Mexanuyeckas pabota

5.2 Mexanuveckasi MOIIIHOCTh

5.3 IIpocThie MeXaHM3MBI: pbIYal, OJIOK, HaAKIOHHAs
10CKOCTh. [IpaBuiio paBHOBECHS phluara

5.4 [Ipumenenne mpaBuIa paBHOBECHS pblyara K OJIOKy

5.5 "Somoroe  mpaBuno"  mexaHuku.  Koaddurment

II0JIE3HOTO NEUCTBUSI ~ MEXaHU3MOB. IIpocteie




MCXaHU3MBbI B 6I>ITy N TCXHHKC

5.6 [ToTeHunanpHas YHEPTUM TeNA, IOAHATOTO HaJ 3eMIIei
5.7 Kunetnueckas sneprus
5.8 [Tonnas mexaHW4Yeckas dHEpPrus. 3aKOH U3MEHEHUs U

COXpaHCHUA MEXaHUYECKOU OHCPIrun

5.9 [IpakTuueckue pabOTHI:

Onpenenenue pabOThl CUIIbI TPEHUS TP PABHOMEPHOM
JIBUKEHHUH TeJIa 10 TOPU30HTAIBHON TOBEPXHOCTH.
UccnenoBanue ycaoBuii paBHOBECHUS pblyara.
Nsmepenne KII/] Hak10HHOM TTOCKOCTH.

N3ydeHune 3ako0Ha COXpaHEHUSI MEXaHUYECKOW SHEPTUU

5.10 @u3nyeckrue SBICHUA B NPUPOJEC: pPhYArd B TeEJeE
YeJIoBeKa
5.11 TexHuueckrne yCTpPOMCTBA: pblyar, IMOABUXKHBIA U

HEMOJBUKHBII OJIOKH, HAKJIOHHAS INIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY

Tabmuna 22.2

[TpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOSHHUS OCHOBHOM
o0Opa3oBaresIbHOM MporpamMmsl (8 Kitacc)

Kon IIpoBepsieMble peIMETHBIE PE3YIIbTAaThl OCBOCHUS OCHOBHOU
IIPOBEPSAEMOT | 00pa30BaTEIIHLHOM TPOrpaMMbl OCHOBHOT'O OOIIETO 00pa30BaHUs
0 pe3yJybTara

1.1 UCIIOJIH30BaTh MMOHITUS

1.2 pas3nuyarh SIBJICHUS 110 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PU3NUECKOe
SIBJICHHE

1.3 pacrno3HaBarh MPOSBICHUE M3YyYEHHBIX (U3NUECKUX SIBJICHUN B
OKpYy’KalollleM MHUpE, B TOM 4YHCIE (PHU3UYECKUE SIBICHUS B
IPUPOAE, IPU OTOM IIEPEBOAUTH NPAKTUYECKYIO 3a/1a4dy B




y4eOHYI0, BBIJICIATh CYIISCTBCHHBIC CBOHCTBA (TPHU3HAKH)
bU3UYECKUX SBICHUN

1.4

ONUCHIBaTh W3YyYECHHbIE CBOWCTBA Te€Nl U (PU3NYECKUE SIBICHMUS,
UCTONb3ys (PU3MUECKUE BEIUYMHBI, IPU ONHCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUYECKUA CMBICT HUCHOJIb3yEMbIX BEJIUYUH,
0003HAUEHUS] M €IUHUIBI (PU3MUYECKUX BEIWYHH, HAXOIUTh
(GopMyInbl, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITHUYHMHY C
OPYTUMHM  BEJIMYMHAMH, CTPOUTh TpadUKUd  H3YUYEHHBIX
3aBUCUMOCTEN (PU3HUECKUX BEJIMUNH

1.5

XapaKTEepPU30BaTh CBOWCTBA Tes, (DU3UYECKUE SBJICHUS U
MPOIIECCHI, MCIOIb3ysl U3YyUYCHHbIC 3aKOHBI, MPU ITOM JIaBaTh
CIIOBECHYIO  (OPMYJIMPOBKY 3aKOHa U 3alKChIBaTh  €ro
MaTeEMaTUYECKOE BBIPAKEHUE

1.6

00BACHATH (PU3MUECKHE MPOIIECChl M CBOMCTBA TEJI, B TOM UHUCIIC
U B KOHTEKCTE CHUTyallud IPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIABIATH NPUUYUHHO-CIICJCTBEHHBIC CBSI3U, CTPOUTH
o0bsicHenne n3 1 - 2 JJOrMYECKHUX IIaroB ¢ IomMompro 1 - 2
W3YYCHHBIX CBOMCTBA (PH3NUYSCKUX SIBICHUHN, QU3NUSCKUX 3aKOHA
WM 3aKOHOMEPHOCTH

1.7

peuaTh pacyeTHbIC 3a/1a4u B 2 - 3 AEHCTBUSI, UCIIONb3YS 3aKOHbI
U GOpMyITBI, CBSI3bIBAIONINE (DU3UYECKHE BETUYHHBI: HA OCHOBE
aHalnu3a YCIIOBHs 3aJaud 3alUChIBATh KpPAaTKOE YCIIOBHE,
BBISIBJISITH HEJIOCTATOK JAaHHBIX JUISl pELICHUsI 3a7auu, BEIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOUMBIE ISl €€ PelIeHUsI, TPOBOAUTh
pacyeTbl M CpaBHUBATh MOJYYEHHOE 3HaueHue (U3HUYECKON
BEJINYMHBI C U3BECTHBIMHU JIaHHBIMU

1.8

PacCIIO3HaBATh HpO6J'ICMBI, KOTOPLIC MOXXHO PCIINUTD IIPpXU ITOMOIIN
(bH?)PI“I@CKI/IX MCTOOOB, HCIIOJIBb3yd OIIMCAHUC HUCCIICIOBAHHNA,
BBIACIIATDH IIPOBCPACMOC IMPCAITIOJIO0KCHUC, OLICHUBATb
I[MPpaBUJIIBHOCTDb IIOpAJKA IIPOBCACHUA HMCCICAOBAHMUA, OCJIATh
BbIBOJbI

1.9

MIPOBOUTD OIMBITHI 10 HAOMIOACHUIO (PU3NYECKUX SBIICHUN WU
dbu3nuecKkux CBOWCTB Tei: (OPMYIUPOBATH TPOBEPSCMBIS
NPEIMOIOKECHNS, COOMpaTh YCTAHOBKY U3 MPEIIOKEHHOTO
o0OpyIOBaHUS, OIMWCHIBATh XOA OMbITa W  (POPMYIUPOBATH




BBIBO/JIbI

1.10

BBITIOJIHATH MPAMBIE U3MEPEHUS C UCTIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JIAaTYMKOB (PUBMYECKUX BEIMYMH, CPaBHUBAThH
pe3yibTaThl M3MEPEHHH ¢ YyYeTOM 3aJIaHHOM abOCONMIOTHOMN
MIOrPEIIHOCTH

1.11

POBOAUTH HCCJEAOBAHHE 3aBUCUMOCTH OJHOM (pu3mdeckoit
BEJIMYMHBI OT JAPYrOM C MCHOJb30BAHUEM MPAMBIX U3MEPECHUM:
IJIAaHUPOBATh UCCIIEOBAaHUE, COOMPATh YCTAHOBKY U BBITOJIHSTH
U3MEpPEHUs, CJeAys TMPeIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHAE TaOnuIl] U
rpaduKoB, JAeaTh BIBOJBI IO pE3yJbTaTaM UCCIIeI0OBAHUS

1.12

IPOBOAUTh KOCBEHHBIE HW3MEpPEHUs (U3MYECKUX BEITUUMH:
IUIAHUPOBAaTh  U3MEPEHUs, COOMpaTh HKCHEPUMEHTAIBHYIO
YCTaHOBKY, CJEAysl MPEUIOKEHHON MHCTPYKLHMH, U BBIYUCIISTH
3HAQUYECHUE BEIUYUHBI

1.13

coONMofaTh TMpaBWiIa TEXHUKH O€30MacHOCTH TpH pabore ¢
71a60paTOPHBIM 000PYIOBAaHHUEM

1.14

XapaKTEPU30BaTh MPUHIIUIIBI ACUCTBUS U3YUYCHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOPOW HA UX ONMUCAHUsI, UCTIOJIb3Ysl
3HaHUS O CBOMCTBaX (PU3MYECKUX SIBJICHUN M HEOOXOIUMBIE
¢buznueckue 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh  IIPOCTbIE  TEXHUYECKHUE  yCTPOWCTBA W
U3MEPUTEIIbHBIE TIPUOOPHI 10 CXeMaM U CXEMaTHYHBIM
PUCYHKaM, COCTaBIIATb CXEMbl JJIEKTPUUECKUX LENel C
MOCJIEIOBATEIBHBIM U MTAPAJUICIBHBIM COCIUHEHUEM JJIEMEHTOB,
pasiinyasi yCJIOBHbIE O0O3HAYEHUSI SJIEMEHTOB AJIEKTPUUYECKUX
eneu

1.16

OPUBOIUTH MPUMEPHI (HAXOAUTH MHOOpPMAIMIO O TMpPUMEpax)
MPaKTUYECKOTO  KMCIOJIb30BaHUSI  (DU3UYECKUX 3HAHUU B
MOBCEIHEBHOW KU3HU JUIsl oOecredeHuss O€30MacHOCTH TpHU
oOpamieHun ¢ TpuOOpaMH W TEXHHUYECKUMH YCTPONCTBAMH,
COXpaHEHHS 370pPOBbSI M COONIONEHHS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH cpeie

1.17

OCYHICCTBJIATH ITOUCK I/IH(I)OpMaHI/II/I (1)I/IBI/I‘I€CKOFO COACPIKAHUA B




cetu HMHTEpHET, Ha OCHOBE HMMECIONIUXCA 3HAHUM U MyTEM
CpaBHEHUS JIOTIOJTHUTEJIbHBIX HCTOYHHUKOB BBIJICIISATD
uH(pOpMaIIUIO, KOTOpas SBISETCS MPOTHBOPECUMBON I MOXKET
OBITh HEJOCTOBEPHOM

1.18

UCIIOJIb30BaTh TPHU BBHITIOJHEHWN YYEOHBIX 3a7aHUil Hay4dHO-
MOIYJISIPHY IO JIATEPATYPY bu3IIeCcKOro coleprKaHus,
CIIPaBOYHBIE MaTrepualbl, pecypcbl cetu WHTEpHET; BrIajaeTh
npueMaMl  KOHCHEKTUPOBAaHMUSI  TEKCTa, MpeoOpa3oBaHUS
uH(popMaIuKu U3 OTHON 3HAKOBOM CHUCTEMBI B JIPYTYIO

1.19

co3/laBaTh COOCTBEHHbIC TMHUCHbMEHHBIE W KpPATKUE YCTHBIC
cooO1eHust, 0600111ast THGOPMAITUIO U3 HECKOIbKUX HCTOYHUKOB
dusznueckoro  coxepkaHusi, B TOM  4YHUCle  IYOJIUYHO
NPEACTABIATh PE3YJIBTaThl MPOEKTHOW WM HCCIIEN0BATEIbCKOM
NESATEIbHOCTH, MPU 3TOM I'PAMOTHO HCMOJIb30BaThb MU3y4YEHHBIN
NOHATUIHBIM ~ ammapar Kypca  (U3UKH,  CONMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTaILINEH

1.20

IpU  BBITIOJIHEHUHM Y4YE€OHBIX TIPOEKTOB U  HCCIEIOBaHUMN
bu3HUeCcKUX MPOIECCOB pacHpeiessTh 00I3aHHOCTH B TPYIITIE B
COOTBETCTBMHU C IMIOCTABJIICHHBIMH 33/]ad4aMH, CIEIUTh 34
BBIIIOJIHCHUEM IUJIaHA JICMCTBUM M KOPPEKTUPOBATH  €rO,
aJIcKBaTHO OIICHUBATh COOCTBEHHBIM BKJIaJ B JCSATEILHOCTD
TPYIIbl, BBICTPAUBATh KOMMYHUKAaTMBHOE B3aUMOJICHCTBUE,
MPOSIBJISIS TOTOBHOCTD pa3peiiaTh KOH(IUKTHI

Tabnua 22.3

[TpoBepsiemble 31E€MEHTHI cofiepkaHus (8 Kiacc)

Kox
pasnena

Kon IIpoBepsieMblie 37IEMEHTHI COJIePKAHUS
AJIEMEHTA

6

TEIIVIOBBIE ABJIEHUA

6.1 OCHOBHbBIE TIOJIOKEHUSI MOJEKYJIAPHO-KUHETUYECKON
TEOPUU CTPOCHHUs BemlecTBa. Macca U pa3Mepbl
MoJiekysl.  OmBITBI, TOATBEP)KIAIONINE  OCHOBHBIE
TIOJIO’KEHUST MOJICKYJISIPHO-KHHETHUECKON TEOPUHU




6.2 Mogenun  TBEpAOTro, JKHJAKOTO M ra3000pa3HOTo
cocTosiHMid BemiecTBa. Kpucrammnueckue u amopdHbie
Tena

6.3 OOBbsCHEHHNE CBOMCTB T'a30B, )KUIKOCTEH U TBEPIBIX TEI
Ha OCHOBE IIOJIO)KEHUN MOJIEKYJISIPHO-KNHETUYECKOU
TEOPUU

6.4 CmauvBaHuE U KalWJUIAPHBIE SBJICHUS

6.5 TennoBoe paclIMpeHne U CoKaTUe

6.6 Temneparypa. CBsi3b Temmeparypbl €O CKOPOCTBIO
TEIJIOBOTO ABUKEHUS YaCTHII

6.7 BuyTpenHsis SHEPTHUA. Croco0Ob1 W3MECHEHMUS
BHYTPEHHEW SHEpruu: TeIUionepeaadya U COBEpUICHUE
paboTHI

6.8 Bubl Temonepegaun: TEMIONPOBOIHOCTh, KOHBEKIIHUSA,
U3IIyYEHUE

6.9 KonuuectBo  TemnoTsl.  YaenabHas — TEMJIOEMKOCTb
BEILIECTBA

6.10 TermmooOMeH © TEMJIOBOE paBHOBECHE. YpaBHEHUE
TEIJIOBOrO OalaHca

6.11 [lmaBneHne ©  OTBEpAEBAHME  KPUCTAJUIMYECKHUX
BEILIECTB. Y/IeIbHasl TEIJIOTA IJIABJICHUS

6.12 ITapoobOpazoBanne w©  KoHjeHcaiusa. VcmapeHwue.
Kunenue. VYrmenbHas Temiora mapooOpa3oBaHUS.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT aTMOC(EPHOTO
JABIICHUS

6.13 BraxxnocTs BO3myXa

6.14 DHeprus TOIJIMBA. YIeNbHas TEIUIOTa CTOPAHUS

6.15 [IpuHnmmer  paboTel  TemmoBbIX  jaBurarene  KIIJI

TEIJIOBOTO JBUTaTessl. TemnoBble IBUTAaTeNd U 3alluTa
OKPY2KaroIleh Cpebl




6.16

3aKkOH COXpaHEHUsT W NPEBpALICHUS DHEPruu B
TEIUIOBBIX MPOLIECCAX

6.17

[IpakTnueckue pabOTHI:

OnpbIThHI 1o 0OHApYXKEHUIO JICVCTBUS CHJI
MOJIEKYJIIPHOTO NPUTSH>KEHHUS.

OnpIThl MO BBIPAIMBAHUIO KPHUCTAJIJIOB IMOBAapEHHOU
COJIM WJIM caxapa.

OMBITHI 110 HAOIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B,
KUJIKOCTEN U TBEPABIX TEIl.

OrnpezeneHue AaBiIeHUS BO3ayxa B Oa/VIOHE MINPUIIA.
OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH JIaBJICHUS
BO3/IyXa OT €ro 00beMa M HarpeBaHUS WA OXJIAXKICHUS.
[IpoBepka rUMOTE3bl JIMHEMHOW 3aBUCHUMOCTH JIJIMHBI
CTOJIOMKA >KUJKOCTH B TEPMOMETPUUYECKOU TpPyOKe OT
TEMIIEPATYPHI.

HaGmronenne n3mMeHeHus1 BHYTPEHHEW SYHEPTUU Telia B
pe3ynbTare Terionepeaayu u padoThl BHEIIHUX CHJL.
Hccnenosanue SIBJICHUS TeII000MeHa npu
CMEUIMBAHUU XOJIOAHOU U TOPSIYEN BOJIBI.

OnpeneneHne KOJIWYECTBA TEIUIOTHI, IMOJYYEHHOTO
BOJIOM TMPHU TETUIOOOMEHE ¢ HarpeThiM METAJTUYECKUM
AJIUHIPOM.

Ornpenenenue yaedbHOM TEIJIOEMKOCTH BEIECTBA.
HccnenoBanue nporecca ucnapeHus.

Ornpezenenne OTHOCUTENBHON BIAXKHOCTH BO3/IyXa.
Onpenenenue yaeapHOW TEMIOTHI IUIABJICHHUS JIbJA

6.18

dusnueckne SBICHUS B MTPHUPOJE: IOBEPXHOCTHOE
HAaTsOKEHUE W KaNWUIApHBIC SBJICHHUS B TPHUPOIE,
KpHCTaJIBI B IpUpo/e, u3nydenue ConHia, 3aMep3aHue
BOJIOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHHE POCHI,
TyMaHa, UHesl, CHera

6.19

TexHu4Yeckrue yCTpPOWCTBA: KallWLIAPHI, I[PUMEPHI
VICIIOJIb30BAHUA KPUCTAIIOB, KUIAKOCTHBIM TEPMOMETD,
JATYUK TEMIIEpATypbl, TEPMOC, CUCTEMa OTOIUICHUS
JIOMOB, TMTPOMETPBI, IICUXPOMETpP, MapoBas TypOHHA,
JIBUraTellb BHYTPEHHErO CrOPaHus




OJIEKTPUYECKHUE U MAT'HUTHBIE SABJIEHUA

7.1 Onekrpuszanus Teil. [[Ba poaa aIeKTpUYECKUX 3aps/ioB

7.2 BzaumopeiictBue 3apsokeHHbIX Tell. 3akoH Kynona
(3aBUCUMOCTD CHJIbI B3AUMOJICUCTBUS 3apsIKEHHBIX TEJ
OT BEJTUYMHBI 3aPSJI0OB U PACCTOSHUS MEXK/Ty TEJIaMH)

7.3 Dnekrpuueckoe nose. HanpsykeHHOCTh 3JIEKTPUYECKOTO
nosist. [IpyHOMD cynepno3uinuy 3JIEKTPUYECKUX TOJIEH
(Ha KaYeCTBEHHOM YPOBHE)

7.4 Hocurenu »snekTpuueckux 3apsaoB. JNEMEHTAPHbBIN
anekTpudeckuii 3apsia. Crtpoenue aroma. [IpoBonHuKY 1
JUAIIEKTPUKH

7.5 3aKOH COXpaHEHUs IEKTPUUYECKOrO 3apsiaa

7.6 ONEeKTpUYECKUd  TOK.  YCIOBUS  CyIIECTBOBAHUS
AIIEKTPUYECKOT0 TOKa. MICTOUHHMKHU TOCTOSIHHOTO TOKa

7.7 JlevicTBus ANEKTPUYECKOTO TOKa (TemioBoe,
XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUJKOCTSX U Ta3ax

7.8 Onekrpuueckas uenb. Cuiia TokKa. OJNEKTPUUYECKOE
HaIpsKEHUE

7.9 ConpoTuBieHue MPOBOJTHUKA. VYnenbHoe
CONPOTHBIICHUE BELIECTBA

7.10 3akoH Oma JJ1s1 ydyacTKa Lenu
7.11 [locnenoBarenbHOE W HapalIeIbHOE  COECIUHEHHUE
MPOBOJTHUKOB

7.12 Pabota ¥ MOIIHOCTH 3JEKTPUUECKOTO TOKA. 3aKOH
Jxoyins-Jlenna

7.13 DJNEKTPUYECKUE MEeNH U MOTPEOUTETH AICKTPUUECKON
sHepruu B ObITy. KopoTkoe 3amMbikaHue

7.14 [TocTostHHBIE MarHUTHI. B3auMonencTBue MOCTOSHHBIX

MAarauToOB




MarautHoe mojie. MarHuTHOE TI0JIE 3€EMJIM U €ro
3HAYEHHUE I KU3HU Ha 3eMIIe

OmneIT OpcTena. MarHuTHOE MOJIE IIEKTPUYECKOTO TOKA.
[IprumeHeHnune 3MeKTPOMarHuTOB B TEXHUKE

JleicTBME MarHUTHOTO IOJIsI HA ITPOBOJHHUK C TOKOM.
DNEeKTpoABUTaTENb MOCTOSHHOTO TOKa. Vcnonb30oBaHue
AJIEKTPOABUTATENIC B TEXHUUYECKUX YCTPOMCTBAX U Ha
TPaHCIIOPTE

7.18

Onbitel  @apazes.  SIBleHHE  BIIEKTPOMArHUTHOM
uHaykuny. [Ipasuno Jlenna

7.19

DJIeKTpOreHeparop. Cnoco0Ob1 MOy YEHUS
ANIEKTPUYECKON  DHEPrUud.  DJEKTPOCTAHIIMM  Ha
BO300HOBIISIEMBIX HCTOYHHKAX dHEPTHH

7.20

[IpakTueckue paboOTHL:

OnbIThI 10 HAOMIONCHUIO AIICKTPU3ALNY TEJI UHAYKIUEH
Y TIPY COTMPUKOCHOBEHUHU.

HUccnenoBanvue OEUCTBUS DIIEKTPUYECKOTO TMOJISL Ha
MIPOBOJAHUKH U JUAJIEKTPUKH.

COopka u mpoBepka pabOThl DIEKTPUUYECKON Ienu
IIOCTOSSHHOTO TOKA.

N3mepenue u peryinpoBaHue CUIIbI TOKA.

N3smepenue u peryiupoBaHre HaAPsKEHUS.
HUccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO
yepe3 pEe3nCTOp, OT CONPOTUBICHUSA PE3UCTOpAa U
HaIpsHKEHUS Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOILINE 3aBUCUMOCTD
AJIEKTPUYECKOTO COINPOTUBIICHUSI TMPOBOJHUKA OT €ro
JUITMHBI, TUION[AN OTIEPEYHOT0 CEYEHNS U Marepurara.
[IpoBepka TmpaBuia CIOXKEHHUS HANPSDKEHUW MPU
IIOCJIEIOBATEIIBHOM COEAUHEHUH JBYX PE3UCTOPOB.
[IpoBepka mpaBuiia sl CUJIbI TOKA IIPU NAPaJJIEIbHOM
COEIMHEHUH PE3UCTOPOB.

OmnpeneneHue padbOTHI IEKTPUUECKOTO TOKA, UAYIIETO
yepes pe3ucTop.

Omnpenenenne  MOIIHOCTH — JJIEKTPUYECKOTO  TOKA,




BBIJICIIIEMOM HA PE3UCTOPE.

HUccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO
yepes JaMIIOUKY, OT HaPSIKEHHS Ha HE.

Onpenenenue KII/] narpesarens.

UccnenoBanne MarHUTHOTO B3aUMOJICHCTBUSA
MOCTOSIHHBIX MAarHUTOB.

N3ydyeHne MarHUTHOTO MOJISI MOCTOSHHBIX MarHUTOB
pu UX O0OBEAUHEHUH U pa3JIeICHUU.

UccnenoBanne OEMCTBUS BIEKTPUUYECKOTO TOKa Ha
MAarHUTHYIO CTPEJIKY.

OneIThl, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh  CHJIBI
B3aUMO/ICVCTBUS KATyIIKWA C TOKOM U MarHuTa OT CUJIbI
TOKA W HAITPaBJICHUA TOKA B KaTyIIKE.

N3ydenue aeicTBUS MArHUTHOTO TOJSI HA MPOBOJHHUK C
TOKOM.

KoncTtpynpoBanue 151 W3y4YCHUE paboThl
AEKTPOJABUTATEIS.

Nsmepenne KII/I anexrpoaBurarenbHON yCTAaHOBKH.
OnBITE IO UCCIEAOBAHUIO SIBJIEHUS JIEKTPOMArHUTHON
VHJIYKIMU: WCCIEAOBAHUE W3MEHEHUM 3HAYEHUS W
HaIpaBJICHUs] THAYKIMOHHOTO TOKa

7.21 @usnyeckrue SABICHUS B MPUPOAE: DICKTPUYECKHUE
SBICHUsI B arMocdepe, JIEKTPUUECTBO  KHUBBIX
OpraHu3MOB, MATHUTHOE T10JIe 3eMIIH, APEid IOITIOCOB,
POJIb MAarHUTHOTO TOJIS JIJISl KU3HU Ha 3eMiie, TTOJISIPHOE
CUSIHHE

7.22 TexHHYeCKne yCTpPOMCTBA: JIIEKTPOCKOIL, aMIIEPMETP,
BOJITMETP, PEOCTAT, CUETUYMK DJIEKTPUUECKON dHEPTUH,
AIIEKTPOOCBETUTEIbHBIE MPUOOPBI, HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (npumepsr), AIIEKTPUYECKHE
IIPEIOXPAHUTENH, DJICKTPOMArHUT, JIEKTPOABUIATEIb
IIOCTOSIHHOI'O TOKa, T€HEPATOP ITOCTOSIHHOTO TOKa

Tabnua 22.4

[IpoBepsiemMble TpEOOBAaHUS K pe3yIbTaTaM OCBOEHHUS OCHOBHOMN
oOpa3oBaresbHOM nporpammel (9 kiacc)



Kon
IPOBEPSIEMOT
0 pe3yabTara

[IpoBepsieMble MpeAMETHBIE PE3YJIBTaThl OCBOSHUSI OCHOBHOM
00pa3zoBaTeIbHOM MpOorpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHUs

1.1

HCIIOJIb30BATh U3YUYCHHBIC ITOHATHA

1.2

pas3nuyarh SIBJICHUS 110 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PU3NUECKOe
SIBJICHHE

1.3

pacro3HaBaTh MPOSIBIICHUE M3yYCHHBIX (U3MUYECKUX SIBJICHUU B
OKpY)XKaloleM MHpe, B TOM Yuciie (Pu3nyYecKue SBICHUS B
OpUPOAE, MPU HSTOM MEPEBOJUTHL MPAKTHUYECKYIO 3a7adyy B
y4eOHYI0, BBIJICNISATh CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKH)
bU3UYECKUX SIBJICHUN

1.4

OTUCHIBATh M3YUYEHHbIE CBOMCTBA Tel W (PU3UUYECKUE SIBIICHHUS,
UCTIONB3YSl (PU3UYECKUE BEIUYUHBI, MPU OMUCAHUU MPABUILHO
TpakToBarb (DU3UYECKUNA CMBICI MCIHOJIB3YEMBIX BEJIHYUH,
0003HAYeHUS] W EAUHUIBI (PU3NYECKUX BEJIMYMUH, HAXOAUTh
(GbopMyIbl, CBS3BIBAIONIUE JAHHYIO (DU3UYECKYI0 BEIMYMHY C
JPYyTUMH  BEJIMYMHAMH, CTPOUTh TpaduKud  H3YYEHHBIX
3aBUCUMOCTEH (PM3MUECKUX BEITUUUH

1.5

XapaKTEPU30BaTh CBOWCTBA Tel, (U3UYSCKUE SBICHUS U
MPOIECChI, MCMOJb3ys HU3y4YEHHBIE 3aKOHBI, MPU ITOM JaBaTh
CIOBECHYIO (OPMYJTUPOBKY 3aKOHa W 3alHCHIBaTh  €ro
MAaTe€MaTH4YECKOE BBIPAKEHUE

1.6

OOBSICHATH (PU3UUYECKHE TPOIECCH U CBOMCTBA TEJ, B TOM YHUCIIE
MU B KOHTEKCTE CHUTyallud MOPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBISABIATH MPUUYUHHO-CIIECICTBEHHBIE CBSI3U, CTPOUTH
00bsiCHEHHE U3 2 - 3 JOrMYECKUX IIIaroB C IIOMOLIbIO 2 - 3
M3YYEHHBIX CBOMCTBA (DU3NUYECKUX SABJICHUHN, PU3NUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH

1.7

peniath pacueTHbIe 3a7aun (OMUparoyecs Ha cuctemy us3 2 - 3
ypaBHEHUI), HCMONb3Ysl 3aKOHBI W (HOPMYJIbI, CBS3BIBAIOIINE
dbusznueckue BENMYMHBI: HAa OCHOBE aHAJIM3a YCIOBUSA 3a/1a4yd
3alUChIBAaTh KPATKOE YCIOBUE, BBISABISITH HEIOCTAIOLIUE WU




U30BITOYHBIC JaHHBIE, BBIOMPATh 3aKOHBI H  (QOPMYIIbI,
HEO0OXOMUMBIE I PEIIeHUs, TPOBOAUTh PACUYEThl U OIEHUBATh
PEATUCTUYHOCTh  TIOJYYEHHOTO  3HAueHus  (U3HUYECKOH
BEJTUYMHBI

1.8

pacrno3HaBarh NpoOIeMbl, KOTOPbIE MOYKHO PEIIUTh MPHU TOMOIIH
(U3NYECKUX METOIOB, MCIIONb3YSl OMHMCAHWUE WCCIEIOBAHUA,
BBIJICIISITh IPOBEPSIEMOE IIPEATIONOKEHHE, OLICHUBATH
PaBUWJIBHOCTh IMOPSAJAKA NPOBENACHUS WCCIEIOBAaHUS, IENarh
BBIBO/IbI, UHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOACHUIN U ONIBITOB

1.9

IPOBOAUTH OIBITHI 110 HAOMIOAEHUIO (PU3NYECKUX SBIICHUNU WU
(u3HUECKUX CBOMCTB TEJ: CAMOCTOSITEILHO COOMPATh YCTAHOBKY
U3 U30BITOYHOTO Habopa 00OpyIOBaHUS, OMUCHIBATH XOJ| OMbITa
U €r0 pe3yNbTaThl, (HOPMYIUPOBATh BHIBOBI

1.10

IIPOBOJUTH TMPU HEOOXOJAMMOCTH CEPUI0 MPSIMBIX HU3MEPEHUH,
ompeneNsas  CpeaHee  3HAUCHHE  HW3MEpSCMOH  BEIIMYHMHBI
(boxycHOEe paccTosiHMEe coOMparolel JUH3bI), 000CHOBHIBATH
BBIOOD crioco0a n3MepeHus (M3MEepUTENHLHOTO MPrUOopa)

1.11

IPOBOIUTH MCCIIEIOBAHUE 3aBUCUMOCTEN (PU3HUECKUX BEITUYUH
C HCHOJIb30BAaHHEM TMPAMBIX U3MEPEHHIl: IUIAaHUPOBATh
UCCIICIOBAaHUE,  CaMOCTOSITEIbBHO  COOMpaTh  YCTaHOBKY,
dbukcupoBaTb ~ pe3yiabTaThl  TOJIYYEHHOHM  3aBHUCHUMOCTH
bu3MYeCKUX BEIWYMH B BHjE Tabmuil W rpaduxoB, AeiaTh
BBIBOJIBI 10 PE3YJITaTaM HUCCIIeIOBAHUS

1.12

NPOBOJUThL KOCBEHHBIE U3MEPEHUS (U3UYECKUX BEIUYUH:
IJIAaHUPOBaTh  M3MEPEHUs, COOUpaTh HKCIEPUMEHTAILHYIO
YCTAHOBKY M BBINOJIHATH W3MEPEHHUS, CIIeAys MPEII0KEHHON
WHCTPYKIWH, BBIYUCIIATh 3HAYEHUE BEJIMYMHBI U aHAJIU3UPOBATH
MOJIYYCHHBIE PEe3yJbTaThl C YYE€TOM 3aJlaHHOM IOTPEIIHOCTH
U3MEpPECHUI

1.13

coONrofaTh TpaBWiIa TEXHUKH O€30MacHOCTH TpH pabore ¢
1ab0paTopHBIM 000PYIOBAaHUEM

1.14

pas3in4darb OCHOBHBIC TIIPU3HAKKW H3YUCHHBIX (I)I/ISI/I‘IGCKI/IX
Moz[eneﬁ: MaTrcpualibHasd TOYKaA, a0COJIIOTHO TBEpAOC TCIIO,
TOYCUHBIN HCTOYHUK CBCTa, Jy4, TOHKad JIMH34, IIaHCTapHasA




MOZCJIb aroMa, HYKJIOHHasA MOJCJIb aTOMHOI'O AApa

1.15

XapaKTepU30BaTh MPUHIIUIBI IEUCTBUS U3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa UX ONHCAHUS, UCTIONb3YS
3HaHUS O CBOMCTBaX (PM3WYECKHUX SIBJICHUN M HEOOXOIUMBIE
¢dusznueckue 3aKOHOMEPHOCTH

1.16

UCIIONIb30BAaTh CXEMbl M CXEMAaTU4YHBIE PUCYHKH HU3YYECHHBIX
TEXHHYECKUX YCTPOWCTB, HW3MEPUTEIbHBIX TPHOOPOB U
TEXHOJIOTHYECKAX  TPOIECCOB TPH  PEHICHUH  y4eOHO-
NPAKTHYECKUX 3a/1a4, ONTHYCCKUE CXEMBI IS TOCTPOCHUS
n300pakeHUH B IJIOCKOM 3€pKajie U cOOMparoIiel JIMH3e

1.17

OPUBOAUTH MPUMEPHI (HAXOAUTH MHMOpPMAIMIO O MpUMEpax)
MPaKTUYECKOTO  HMCIOJIb30BaHUSI  (DU3UYECKUX 3HAHUU B
MOBCEIHEBHOM KU3HU JUIsl oOecredeHuss O€30MacHOCTH TpHU
oOpameHun ¢ TpudOpaMu W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHHS 370pPOBbSI M COONIONEHHS HOPM DKOJIOTHYECKOTO
MIOBEJICHUS B OKPY KaIOIEeH cpejie

1.18

OCYIIIECTBIIATH MOMCK MHMOpPMAIUU (PU3HUECKOTO COMEepKaHUs B
cetu HuTepHET, camMOCTOATENBHO (OPMYIUPYS TMOMCKOBBIM
3alpoC, HAXOAUTh MYTH  ONPEACICHUS  JIOCTOBEPHOCTH
MOJTy4eHHONW WH(GOpMAllMM HAa OCHOBE WMEIONIIMXCS 3HAHUUA W
JIOTTOJTHUTEIbHBIX UCTOYHUKOB

1.19

UCIIOJIb30BaTh TPHU BBHITIOJHEHWN YYEOHBIX 3a7aHUil Hay4dHO-
MOIYJISIPHY IO JIATEPATYPY bu3IIeCcKOro ColepKaHus,
CIIPaBOYHBIE MaTrepualbl, pecypcbl cetu WHTEpHET; BIajaeTh
npueMaMl  KOHCHEKTUPOBAaHMUSI  TEKCTa, MpPeoOpa3oBaHUs
uH(opMaIuKM U3 OTHON 3HAKOBOW CUCTEMBI B JIPYTYIO

1.20

co3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE MH(OpMaIUKM U3 HECKOJIBKUX UCTOUHUKOB (PU3UUECKOTO
COJIEpKaHUsI, MMyOJTUYHO MPEACTABISATh PE3YyNbTaThl MPOEKTHOM
WIN HCCIEIOBATEIbCKON NIESATEIbHOCTH, MPH 3TOM TPaMOTHO
VICIIOJIb30BAaTh W3YUYCHHBIM MNOHATUMHBIM anmapar M3y4aeMoro
paznena (U3MKU U CONPOBOXKIATh BRICTYIUJICHUE MTPE3CHTAIUEH C
y4E€TOM 0COOCHHOCTEH ayIuTOPUH CBEPCTHUKOB

1.21

OpU  BHITIOJIHEHUHM Y4YE€OHBIX TIPOCGKTOB W  MCCIEIOBaHUMN




bu3nUeCcKuX MPOIECCOB pacipeiesTh 00I3aHHOCTH B TPYIIIIE B
COOTBETCTBUM C TIOCTaBJICHHBIMU 3aJlayaMH, CIEAWTh 3a
BBIIIOJIHEHUEM IUJIaHA JIEUCTBUM W KOPPEKTUPOBAThb  €ro,
aJICKBaTHO OIICHUBATh COOCTBCHHBIM BKJIAJ B JEATEIHLHOCTH
TPyNIbl, BBICTpAaWBaTh KOMMYHUKAaTHBHOE B3aMMOJICHCTBHE,
IIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI

Taomuma 22.5

[IpoBepsiemble eMEHTHI coaepskanus (9 Kiacc)

Kon Kon [IpoBepsieMblI€ 371IEMEHTBI COIEPKAHUS
paszena | 3JeMeHTa

8 MEXAHWYECKUE ABJIEHU A

8.1 MexaHndyeckoe JBIKEHHE. MarepualibHasi —TOYKa.
Cucrema orcuera

8.2 OTHOCUTENBHOCTh, MEXAHNYECKOTO JIBUKECHU S
8.3 PaBHOMEpHOE NIPSIMOJIMHEITHOE ABUKEHUE
8.4 HepaBHomepHoe mipsimonuHeliHoe aBuxkeHue. CpenaHss

N MI'HOBCHHAsA CKOPOCTb TCJIa IIPU HCPABHOMCPHOM

JBUKEHUH

8.5 Yckopenue. PaBHOyCKOpEHHOE PAMOJIMHENHOE
JIBUKCHUE

8.6 CBoOoxnoe nageHue. OnbpITh [ anuies

8.7 PaBHOMEpHOE nBMXKEHME MO OKpykHOCTH. Ilepuon u

yactota oOpauieHusi. JIuHelHas M yrioBas CKOPOCTH.
LlenTpOCTpEMUTEIIBHOE YCKOPEHUE

8.8 ITepBeiii 3akoH HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpetuii 3akoH HproToHa

8.11 [IpuHIMII CyNIepHO3ULINU CHJT




8.12

Cuia ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHMs: cuja TPEHUS CKOJIbKCHUS, CUJIa TPEHUS
MOKOS, IPYTHE BUIBI TPEHUS

8.14 Cuna TsKECTM M 3aKOH BCEMHUPHOIO TITOTEHUS.
Yckopenue cBOOOIHOTO MaJeHUS

8.15 Jewxenue  1aHer  Bokpyr  Comnma.  IlepBas
KOCMHMYECKasl CKOpocTb. HeBecoMOCTh 1 neperpy3ku

8.16 PaBHoOBecue MarepuaabHOM TOUKH. AOCOIIOTHO TBEPIOE
TENO

8.17 PaBHOBeCcHE TBEpHOTO TENa C 3AKPEIUVIEHHOM OCBIO
BpamieHusi. MoMeHT cwiibl. LleHTp TsxecTn

8.18 Nmnynbc Tena. 3menenne numnyiabca. UMIyabc CUIIbI

8.19 3aKOH COXpaHEHHS UMITYJIbCa

8.20 PeakTuBHOE NBMOKEHHE

8.21 Mexanunueckasi paboTa U MOITHOCTb

8.22 PabGora cun Tsxkectu, ympyroctd, TpeHus. CBszb
SHEPTUU U padboThI

8.23 [ToreHnmanbHass dHeprus Teila, MOJHATOTO  HaL
MMOBEPXHOCTHIO 3eMJIU

8.24 [loTeHuManpHast SHEPTHUSI CHKATOW MPYKUHBI

8.25 Kunernueckas sHeprus. Teopema O KHUHETHYECKOU
SHEPIruu

8.26 3aKOH COXpAaHEHUsI MEXaHUYECKOW JHEPTUU

8.27 [IpakTuueckue paboOTHI:

Onpeznenenue cpeaHell CKOPOCTH CKOJIbKEHUSI Opycka
WJIU JIBUKEHUS 1IapUKa 110 HAKJIOHHOM MIIOCKOCTH.
OnpeneneHue yCKOpeHHs Tella MpU PaBHOYCKOPEHHOM
JIBUKEHUU 110 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH Iy TH OT BPEMEHHU

Py PAaBHOYCKOPEHHOM JIBIDKCHHHM 0€3 HavdalbHOU




CKOpPOCTH.

[IpoBepka THUIMOTE3BI: €CIM TMPU PABHOYCKOPECHHOM
JBUKEHUU 0€3 HavyadbHOW CKOPOCTH IYTH OTHOCSITCS
KaK psAJI HEUYETHBIX 4YHCEJ, TO COOTBETCTBYIOIIUE
TPOMEXYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUITBI TPEHUS CKOJTbIKEHUS
OT CHJIBI HOPMAJILHOTO JTaBJICHHUSI.

Onpenenenue ko3hOUITMEHTA TPEHUS CKOJIbXKESHHUS.
OmnpeneneHue )XeCTKOCTU MPY>KUHBI.

Onpenenenue padOThI CUIIbI TPEHHS TP PABHOMEPHOM
JIBUKEHUH TeJla IO TOPU30HTAIILHON TTOBEPXHOCTH.
Omnpenenenue pabOThl CUJIBI YIPYTOCTH TPU TOTBEME
Tpy3a C UCIIOJIb30BAHUEM HETIOABMYKHOTO U MTOJIBH>KHOTO

OJIOKOB

8.28 du3nyuecKue SIBJICHUS B NPUPOJIE: NPWINBLI U OTIUBHI,
neukeHne turaneT CONMHEYHOW CHCTEMbI, PEaKTUBHOE
JIBUKCHUE JKHUBBIX OPTaHU3MOB

8.29 TexHuyeckne yCTpOWCTBA:  COUAOMETP, JATYUKHU

IIOJIOKEHUSI, PACCTOSIHUS U YCKOPEHUS, PAKETHI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1 KonebarenbHoe npmkenne. OCHOBHBIE XapaKTEPUCTUKU
KoJIeOaHUIi: IEPUOJI, YaCTOTa, aMILTUTY/ 1A

9.2 Maremarnueckui u IIPYKWHHBIN MasTHUKH.
[IpeBpaitienre sHeprun Npu KoJiedaTeIbHOM JBUKEHUU

9.3 3aryxaromue kojeOaHus. BpIHyXIeHHBbIE KoJeOaHUs.
Pesonanc

9.4 Mexannueckue BosHbl. CBOMCTBA MEXaHHUUYECKUX BOJIH.
[IpononpHble W moNepeyHble BOJHBL. [[nMHA BOJIHBI U
CKOpPOCTh €€ pacupocTpaHeHusa. MexaHnuecKue BOJIHbI
B TBEP/IOM Telle, CEUCMUYECKUE BOJHBI

9.5 3ByK. | pOMKOCTB 1 BbICOTa 3BYKa. OTpakeHue 3ByKa

9.6 NHudpa3Byk u ynbTpa3Byk




9.7 [IpakTuyeckue paboOTHI:
Onpenenenue 4YacTOTHl M Tepuofa  KoieOaHui
MaTeMaTUYECKOTO MasiTHUKA.
Onpenenenue 4YacToThl M mepuofa  KosneOaHUi
IPY>KUHHOTO MasiTHUKA
HccnenoBanne 3aBUCHUMOCTH Tiepuojia  KojeOaHUi
MOJIBEIIICHHOTO K HUTH I'Ppy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCHUMOCTH Tiepuoja  KoJeOaHMIA
IPY>KMHHOTO MasiTHUKA OT MAaccChl rpy3a.
[IpoBepka He3aBUCUMOCTH TIepHOJa KoieOaHW rpy3a,
MOJIBEIIICHHOTO K HUTH, OT MAacChl Tpy3a U >KECTKOCTH
npyxuHbl. 3MepeHne yCckopeHus CBOOOIHOTO MaIeHUS

9.8 @u3nyecKre SBJICHHUS B MPUPOJAEC: BOCHPUSATHE 3BYKOB
KUBOTHBIMHU, 3€MIICTPSCEHHE, CEHCMUYECKUE BOIHBI,
IlyHaMH, 9XO

9.9 TexHu4yeckrne yCTPOWCTBA: 3XOJOT, MCIIOIb30BAHUE

yABTpa3ByKa B ObITY M TEXHHUKE

10

OJIEKTPOMAT'HUTHOE IIOJIE U OSJIEKTPOMATI'HUTHBIE

BOJIHBI

10.1 DNEKTPOMAarHUTHOE TOJI€. DJIEKTPOMAarHUTHBIE BOJIHBI.
CBoiicTBa AIEKTPOMArHUTHBIX BOJIH

10.2 [IIxana 3MeKTPOMArHUTHBIX BOJIH

10.3 DneKTpoMarHuTHas npupoaa cBera. CKOpoCTh CBeTa.
BostHOBBIE CBOMICTBA CBETA

10.4 [IpakTuyeckue paboOTHI:
N3ydyeHue CBOWCTB 3IEKTPOMArHUTHBIX BOJH C
IIOMOIIIbI0 MOOMIIBHOTO TenedoHa

10.5 dusznueckue SABJICHUS B MPUPOJEL: OHOIOrHYECKOE
NENUCTBHE BUJIUMOTO, YIABTPaPUOIETOBOTO u
PEHTIEHOBCKOTO U3JIyYEHUN

10.6 TexHnueckne YCTPOMCTBA: HCII0JIb30BaHUE

QJICKTPOMArHMTHBIX BOJIH AJIA COTOBOM CBSI3U




11

CBETOBGBIE ABJIEHUA

11.1

.Hy‘-IGBaSI MOACIIb CBCTA. Hcrounuku cBeTa

11.2

[IpsiMmonuHeliHOe pacpoCcTpaHEHUE CBETa

11.3 Otpaxenue cBeta. [1mockoe 3epkaio. 3aKOH OTpaKEHUS
CBETa

11.4 [Ipenomienne cBeTa. 3aKOH IIPEIOMIICHHUS CBETA.
[lonHOE BHYTpEHHEE OTpaKEHUE CBETA

11.5 JIunza. Xon ay4deit B TMH3E

11.6 OnTuueckass cucreMa (oToarnmapara, MUKpPOCKONa M
TeJeCcKoIa

11.7 [nmaz kak onradeckas cucTteMa. bIM30pykocTh U
JAIbHO30PKOCTh

11.8 Paznoxenue 6enoro ceera B criektp. OnbiTel HbtoTOHA.
CrnosxeHue CrieKTpajibHbIX IBETOB. Jlucnepcus cBeta

11.9 [TpakTueckue padboOThI:
HccnenoBanne  3aBUCUMOCTM  yIla  OTPaKEHUs
CBETOBOIO JIy4a OT yIJla Ha/ICHus.
N3yueHne xapakTepUCTUK H300pa)KeHUs NIpeaMeTa B
IUIOCKOM 3€pKajie.
HccnenoBaHnne  3aBUCMMOCTH  yIIa  NPEJIOMIICHUS
CBETOBOIO JIy4a OT yIJla MaJICHHUs Ha TpaHuLe "BO3IYX -
cTeKIIo".
[lonyyenne m300pak€eHUN € MOMOILIBIO coOMparoen
JIMH3BI.
Omnpenenenue (POKyCHOTO pacCTOSHHUS U ONTUYECKON
CHJIBI COOMPAIOILEH JINH3BI.
OnbITHI 110 Pa3yIOKEHUIO OEIOro CBETA B CHEKTP.
OneITel 10 BOCHPHUATUIO I[IBETA IPEAMETOB IIPU HX
HAOJIOZCHUH Yepe3 IIBETOBBIC (DUITBTPHI

11.10 duznueckue sBIEHUs B npupoje: 3armeHus CosHIa u

JlyHbI, 1[BETA TEJ, ONTHYECKHE SBIICHUS B arMocdepe
(uBeT HEOA, pedpakuus, paayra, MEPax)




11.11

TexHuueckue YCTPOMCTBA: OUKH, IIEPUCKOII,
doroanmapar, ONTUYECKUE CBETOBOIBI

12

KBAHTOBGLIE ABJIEHUA

12.1

Oneitel Pezepdopna u mimaHeTapHash MoZENb aToMa.
Mopnens aroma bopa

12.2

Hcnyckanue W NOMIOLIEHHWE CBETa aroMoM. KBaHTHI.
JIuHenyarbie CIIEKTPBI

12.3

PanuoaktuBHOCTE. Asb(ha-, 6eTa- U raMMa-Uu3TydeHUS

12.4

CTpOGHI/IC dTOMHOTO  sAapa. HYKJ'IOHHa}I MOACIIb
dTOMHOTIO sA1apa. H3oTo1bI

12.5

PanuoaktuBHbie npeBpamieHus. Ilepuon moinypacmnana
aTOMHBIX sIJIEP

12.6

ﬂ,ﬂepHBIG pC€aKnuu. 3aKOHBI COXpAaHCHUA 3apsad0BOT0 U
MaCCOBOI'O YHCCII

12.7

9H€pFH}I CBsA3W aTOMHBIX AOCP. CBs13b Maccel U OHCPIUH

12.8

Peakuuu cunTesa u aenenus saep. VIcTouHUKY dHEPTUH
CouHIia ¥ 3Be31

12.9

Snepnas osHepretuka. JleMcTBHE PpagMOAKTHBHBIX
U3JIyYEHU HA )KUBBIE OPraHU3MBbI

12.10

[IpakTuueckue paboOTHI:

HaGmionenne CIUIOMIHBIX H  JTUHEHYATBIX CIICKTPOB
U3JTyUYEHUS.

HccnenoBanue TpekoB: U3MEPEHNE SHEPTUU YACTULIBI TIO
TOpMO3HOMY TTyTH (110 oTorpadusim).

N3mepenne paanoakTuBHOTO (hoHA

12.11

@usnyecKkue SBICHUS B IPUPONE: E€CTECTBEHHBIN
paaOaKTUBHBIN ¢on, KOCMHYECKHE JIy4H,
PAIMOAKTUBHOE M3JIyYEHUE HNPUPONHBIX MHHEPAIIOB,
JNEUCTBHE PAJMOAKTUBHBIX HW3JIyYEHHH Ha OpPraHu3M
YeJI0BEKa

12.12

Texnuueckue YCTpOMCTBA: CIIEKTPOCKOII,




VHIUBHUAYaJIbHBIN JO3UMETP, KaMepa Buibcona

153.8. Jlns mpoBeieHUs OCHOBHOT'O TOCYIAPCTBEHHOTO dK3aMeHa 10 (hU3UKe
(manee - OI'D mo ¢pu3MKe) UCTIOIB3YETCS TIEpeUeHb (KOAU(PUKATOP) TTPOBEPSIEMBIX
TpeOOBaHMIA K pe3ysbTaTaM OCBOCHHSI OCHOBHOW 00Opa30BaTelbHON MPOTPaMMBbI
OCHOBHOT'O 00111eT0 00pa30BaHUs U AJIEMEHTOB COJIEPKAHUS

Taomuma 22.6

ITpoeepsiembie Ha OI'D 1o pusnke TpeOOBaHUS
K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIIbHOM MPOTrPaMMBI
OCHOBHOT'O 00111eT0 00pa3oBaHuUs

Kon [IpoBepsiembie TpeOOBaHUS K MPEAMETHBIM pe3ylibTaTaM
POBEPSIEMOT 0a30BOro ypoBHS OCBOEHHUSI OCHOBHOM 00pa30oBaTesIbHOM
0 TpeOOBaHMs | IPOrpaMMbl OCHOBHOT'O 0011ero oopazoBanust Ha ocHoBe OI'OC

1 [lonumanue ponu PU3MKU B HAYYHOU KapTUHE MUPA;
c(hopMUpOBaHHOCTH 0A30BBIX MPEACTABICHUNA O 3aKOHOMEPHOU
CBA3M M T[I03HABAEMOCTH SIBICHHM TPUPOABI, O POJIH
AKCIIEpUMEHTA B (PU3KKe, 0 cUCTEMOOOpa3ytolel poiiu GU3NKu
B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJOTUH, 00
HBOJIIOIMHN  (DU3UYECKUX 3HAHUM W HMX POJIU B IEJIOCTHOM
€CTECTBEHHOHAYYHOU KApTUHE MHUpPA, O BKJIAJE€ POCCUUCKHX M
3apyOeXHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAyKH, 0OBsICHEHUE
IPOLIECCOB  OKPY)KAIOLIET0 MHpa, pPa3BUTHE TEXHUKH U
TE€XHOJIOTUI

2 3HaHuA 0 BUJAX Marepuu (BEIIECTBO U MOJIE), O JIBMXKCHUU KaK
crocobe CyIIECTBOBAHMUS MarepuH, 00 aTOMHO-MOJEKYISIPHOU
TEOPUU CTPOEHUS BEIIECTBA, O (PU3UUECKON CYLIHOCTH SIBICHUUN
OpUposbl (MEXaHUYECKHUX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U
KBAHTOBBIX);

YMEHHME pa3iauyarb SBICHUS 110 ONMCAHUI0 MX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPHUPYIOIIMX JaHHOE
(pu3nyeckoe sSBICHUE;

YMEHHE paclio3HaBaTh IPOSBICHUE H3YYEHHBIX (PU3NYECKUX
ABJICHUM B OKpPY)KAalOLIEM MHUpPE, BBIIEIAS WX CYIIECTBEHHbIE




CBOICTBA (MPU3HAKHU)

Bnanenue ocHOBamMU MOHATUHHOTO armapara i CHMBOJIMYECKOTO
si3bIKa (PU3MKK W HCIIOJIB30BaHUE UX JUISI PEIICHHUS yYCOHBIX
3aJ1a4;

YMEHHE XapaKTepHU30BaTh CBOMCTBA Tell, PU3HUeCKHUe SABJICHUS U
MPOIIECChl, HCMONB3ys (yHIAMEHTAIBHBIE W SMIIMPUYECKHE
3aKOHBI

YMeHue OnmuchiBaTh M3YYCHHBIE CBOWCTBA Tel U (U3NUYECKUE
SBJICHHSI, UCTIONb3Ys (PU3NYECKUE BEITMUNHBI

Bnagenue ocHOBaMHM METOAOB HAayYHOTO IMO3HAHUS C YYETOM
cOOMI0ICHUS MPpaBl 0€30MacHOr0 TPy/a:

HaOmoAeHne (U3NYECKUX SBJICHUN: YMEHHE CaMOCTOSITEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY M3 JaHHOTO Habopa
00OpylOBaHUsl TO WHCTPYKIIMH, OIMHCHIBATh XOI OIBITa |
3aIIMCBIBATh €r0 Pe3yJbTaThl, (POPMYIMPOBATh BHIBO/BL;
IOPOBEACHUE NPSIMBIX U KOCBEHHBIX H3MEpPEHHMH (pu3nmuecKkux
BEJIMYMH: YMEHHE IUIAHUPOBATb H3MEPEHHUS, CAMOCTOATEIbHO
coOupaTh JKCIEPUMEHTAIBbHYIO YCTAaHOBKY IO HHCTPYKIIUH,
BBIUUCIISITh 3HAYCHNUE BEJIMYMHBI U aHAIU3UPOBATh MOTyUYEHHbIE
pe3yabTaThl C Y4YETOM 3a/laHHOM MOTPEIIHOCTH PpEe3yNIbTaToB
U3MEPECHUM;

NPOBEICHUE HECIIOKHBIX IKCIEPUMEHTAIBHBIX HCCIEIOBAHUN;
CaMOCTOSITENIbHO COOMPATh AKCIEPUMEHTAIbHYI0 YCTAHOBKY U
OPOBOJUTh HCCIEJOBAHME IO MHCTPYKIHUH, HPEACTABIAThH
HOJTY4YEHHbIE 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUJIE TAOJINLL
U TpapuKOB, YUYHUTHIBaTh MOTPEIIHOCTH, JAeNaTb BBIBOABI IIO
pe3yabTaTaM HCCieI0BaHus

[lonumanue XapakTEepHBIX CBOWCTB (DU3MYECKUX MOeeH
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPAOE TENO, MOAEIH
CTPOCHHMS Ta30B, JKUJIKOCTEH M TBEpABIX TeJ, IUJIaHETapHas
MOJIENIb aTOMAa, HYKJIOHHAs MOJEJIb aTOMHOIO f]ipa) U YMEHUE
OPUMEHSATH UX JUIsl OObsICHEHUS (PU3NYECKUX TTPOLIECCOB

YMenue o0bACHATh (PU3NYECKUE MPOIECChl U CBOMCTBA TEJ, B
TOM 4YUCI€ M B  KOHTEKCT€ CHUTyaluld  IIPAKTHUKO-
OpPUEHTUPOBAHHOTO  XapakTepa, B YaCTHOCTH, BBISBIATH




MPUYUHHO-CJICICTBEHHBIE CBSI3M W CTPOUTh OOBSICHEHHE C
OTIOpOM Ha M3yYCHHBIC CBOMCTBA (PUBMUCCKUX SIBJIICHUH,
(bu3UYEeCKe 3aKOHbI, 3aKOHOMEPHOCTH U MOJICIITH

YMeHue pemiath pacyeTHbie 3a/1aun (Ha 6aze 2 - 3 ypaBHEHHH),
UCTIONIb3YSl 3aKOHBI W (DOPMYIBI, CBS3BIBAIOIINE (U3HUECKUE
BEJIMYUHBI, B YACTHOCTH, 3aMMCHIBATh KPATKOE YCIOBUE 3aJ1a4H,
BBISIBIISITh ~ HEJOCTAIOIINE JIaHHBIC, BBHIOWpATh 3aKOHBI U
dbopmynbl, HEOOXOAUMBIE [JiIsi €€ PEeIICHHs, HCIO0JIb30BaTh
CIIpaBOYHBIC JaHHBIC, MPOBOAUTH pacyeTbl U OLICHUBATh
pEAIMCTUYHOCTh  TMOJYYEHHOTO  3HAaueHUsT  (U3UYECKOU
BEJIMYMHBI, YMEHUE OIpPEAeNATh Pa3MEPHOCTh (PUINYECKOM
BEJIMYMHBI, TOTYYCHHON TIPHU PEUICHUU 3a]1auu

YMeHHe XapaKTepu30BaTh NMPHUHIMIIEI JEHCTBUS TEXHHUUECKHX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX IPUOOPOB, ¥ IPOMBIIIICHHBIX
TEXHOJIOTUYECKUX MPOLECCOB IO WX OMHCAHUIO, HCIOb3Ys
3HaHUSA O CBOMCTBAX (PU3MYECKUX SIBICHUM U HEOOXOIUMBIE
¢u3nyecKkre 3aKOHOMEPHOCTU

10

YMeHue HCHoNb30BaTh 3HAHUSA O (PUIUUYECKUX SBICHUSAX B
MOBCETHEBHOW JKM3HMU Ui OOecreueHus 0e30MacHOCTH MpU
oOpaimieHud ¢ OBITOBBIMU MPHOOpPaMH U TEXHUYECKUMU
yCTPOMCTBAMHU, COXpaHEHHs 30POBbS U COONIOACHUS HOPM
HKOJIOTHUECKOTO TIOBEJICHUSI B OKPYKAIOIICH Cpe/e; MOHUMaHHe
HEOOXOMMOCTH  TIPUMEHEHHUs  JOCTWKCHUH  (QHU3UKH U
TEXHOJIOTUI JJIS1 pallMOHAIBHOTO MTPUPOAONOIH30BAHUS

11

OmnbIT oMcka, Npeodpa3zoBaHUs U MPEICTaBICHU HHPOPMALIUU
(pU3NYECKOTO COIEPIKAHUS C UCTIOIB30BAHUEM UHPOPMALIMOHHO-
KOMMYHHKaTUBHBIX TEXHOJIOTUH;

YMEHHE OLICHUBAaTh JIOCTOBEPHOCTH IOJYYEHHON HH(pOpMaIu
HAa OCHOBE NMEIOIIMXCS 3HAHUH U TIOTIOJTHUTEIbHBIX HCTOYHUKOB,;
YMEHHE HCIIONIb30BaTh IPH BBHIMOJIHEHUH YYEOHBIX 3aJaHU
HAy4YHO-MIONYJISIPHYIO JUTEpaTypy (U3HUECKOTO COAepKaHus,
CIIpaBOYHBIE MaTepHualbl, pecypchl cetu HTepHeT;

BJaJicHHEe 0Aa30BBIMHM HaBbIKAMHU MpeoOpa3oBaHUsl UHPOpMALUU
U3 OJIHOM 3HAaKOBOW CHCTEMBbI B JIpyI'yl0; YMEHHE CO3]aBaTb
COOCTBEHHbIE IMCbMEHHBIE M YCTHBIE COOOIIEHMsSI Ha OCHOBE
UH(pOpMAIH U3 HECKOJIBKMX UCTOYHUKOB




Tabnuua 22.7

[lepedens 3r1eMEHTOB cofiepkaHus, mpoBepseMbix Ha OI'D no duszuke

Kon [IpoBepsieMblii 3IEMEHT CONEPKAHUS

1 MEXAHUYECKUE ABJIEHU A

1.1 |Mexanuueckoe ABmwxkeHue. MarepuanbHas Touka. Cucrema oTcuera.
OTHOCUTENBHOCTD JIBUKEHUS

1.2 |PaBHOMepHOE W HepaBHOMEpHOe JBHkeHue. CpeaHssi CKOPOCTb.
@opMyiia 1l BBIYUCIIEHUS CPEIHEN CKOPOCTH:

1.3 |PaBHOMEpHOE NMPAMOIUHENHOE ABUKEHUE. 3aBUCUMOCTh KOOPIUHATHI
Te€Jla OT BPEMEHU B CIIy4ae pPaBHOMEPHOIO MPSMOJIMHEUHOIO
JIBUKCHUS:

X(t) = Xo + vit.

I'padukn 3aBUCUMOCTH OT BpPEMEHHM JUIsI MPOEKUUU CKOPOCTH,
MIPOCKIUU IIEPEMEIIEHHs, IIyTH, KOOPAMHATBI IPU PABHOMEPHOM
IIPSAMOJIMHENHOM JBUKECHUN

1.4 3aBUCHUMOCTD KOOpANHATHI TCJIa OoT BpPCMCHHU B cilydac
PaBHOYCKOPCHHOI'O HpHMOHHHGﬁHOFO JABUIKCHUA:

2
!
x(t)=x,+v,t+a, 5

@opMyIbl UIsI NPOEKLUWH MEPEMEIICHUS, NPOECKIHH CKOPOCTH U
MIPOEKIIMM YCKOPEHHUS IIPU PABHOYCKOPEHHOM MPSMOJIUHEWHOM
JBUKEHUU:

t2
s.(t)=v, t+a, -E,

v.(t)=v, +a,-t,




ax(t) = const,
V2X2 - V1X2 = Zaxsx.

Fpa(l)I/IKI/I 3aBUCUMOCTH OT BpPEMCHHU IJI1 IIPOCKOHWH YCKOPCHUA,
MMPOCKIHNHN CKOPOCTHU, MPOCKIHNHU IICPECMCUICHHA, KOOPAWHATHI IIPpHU
PaBHOYCKOPCHHOM HpiIMOJ'IPIHCﬁHOM JABHXKXCHHNHN

1.5 |CBoOonHoe nagenue. @opMysbl, OMUCHIBAIOIINE CBOOOTHOE Ma/ICHUE
TeJa MO BEpTUKAIU (IBMXKEHUE Tela BHU3 WIJIM BBEPX OTHOCHUTEIHHO
noBepxXHOCTU 3emiu). ['paduku 3aBUCUMOCTH OT BpPEMEHU IS
MPOEKIMU YCKOPEHUS, MNPOCKIHUHU CKOPOCTHU U KOOPAHUHATHI MpHU
CBOOOMTHOM TIAJICHUH TeJIa TI0 BEPTUKAIIN

1.6 |CkopoCTh PpaBHOMEPHOTO JBHXXEHHMS Tejla MO OKPYKHOCTH.
Hanpasnenne ckopoctu.
dopMyna I BBIYUCIEHUS CKOPOCTU YE€pe3 pajiuyC OKPYKHOCTH U
nepuo/ 00OpalleHus:

2R
V=—-
T
[lenTpocTpeMuTebHOE YCKOpEHHUE. Hanpasnenue
IIEHTPOCTPEMUTEIILHOTO yCKOpeHus. Dopmyna il BBIYUCICHUS
YCKOPEHHUS:
2
v
Clu = E
dopMmyna, CBS3bIBAIOIIAS IEPUO U YACTOTY OOpAaIlICHUS:
1
v=—
T
1.7  |Macca. [InotHOCTH BemecTBa. @opmMyina sl BBIYUCIEHUS IIJIOTHOCTH
m
p=—
”

1.8 |Cuna - BekTopHas ¢puznueckas BenuunHa. CIoKeHHe CUll

1.9 |SBnenue unepuuu. Ilepsbiii 3akoH HeroToHa

1.10 |Btopoii 3akon HproTOHAa:




—

F=m-a.

CoHanpaBleHHOCTh BEKTOpa YCKOPEHHS Tela M BEKTOpa CHIIbI,
JNEUCTBYIOIIEN HA TEJO

1.11

B3aumonencrsue ten. Tpetui 3akoH HeroroHa:

— —

F. —F

251 — 12

1.12

TpCHI/Ie IIOKOA W TPCHHC CKOJIbKCHUA. CDOpMy.TIa JJIs1 BBIYMCIICHHA
MOAYJIA CUJIbI TPCHUS CKOJIbXKCHUA!

F,=p-N

1.13

JHlebopmaruss Tenma. Ympyrue W Heynpyrue aedopmaruu. 3akoH
yrpyroi nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpI—Ioe TIATOTCHHE. 3aKOH BCCMHUPHOTI'O TAT'OTCHHUA:

m, -m
— 1 2
F=G——=.
R
Cuna TsKecTH. YCKOpEeHHUe CBOOOHOTO IMaJICHHUS.
dopmyna IS BBIYUCICHUS CHJIbI TSKECTH BOJM3U TOBEPXHOCTU

3emin:
F =mg.

JIBrxenne maHeT Bokpyr Comuua. IlepBas kocmuyeckasi CKOPOCTb.
HesecomocTs u neperpysku

1.15

Wmmynec Tena - BeKTopHas (pu3ndeckasi BeIHUMHA.
p=my

NMitynsc cucTteMsl Ted.
N3menenne nmnynsca. Mmynsc cHitbl

1.16

3akoH COXpaHCHUA UMITYJIbCA AJIA SaMKHYTOﬁ CHCTCMBI TCII.

p =m, +m,v, = const.




PeakTuBHOE IBUMKEHUE

1.17

Mexanudeckast padota. @opMyiia 1151 BBIYUCIICHHUS PaOOThI CHIIBI:
A= Fscosa.

MexaHnueckast MOIITHOCTD:

1.18

Kunernueckas u noreHuuaibHas SHEPTUL.
dopmyna 1Sl BBIYUCICHUS KUHETUYECKOW SHEPIUU:

my
E =——.
2
Teopema 0 KWUHETUYECKOU YHEPTUU.
@opmyna 17 BBIYMCICHUS IOTEHIUAIBHOW SHEPTUH TEJa, IIOAHITOrO

HaJ 3eMJIEN:

Ep, = mgh

1.19

MexaHnueckasi SHeprus:
E = Ex + E,.

3aKkoH coXpaHeHUs MexaHudeckol sHeprun. dopmyna s 3aKoHa
COXPaHEHUSI MEXaHUYECKOM SHEPTUHU B OTCYTCTBUE CUJI TPEHUS:

E = const.

[IpeBpanieHre MEXaHUYECKON SHEPTUHU NPU HAJTUUUH CUIIbI TPEHUS

1.20

ITpocTeie MexaHU3MBbI. "30710TO€ MPABUIIO" MEXAHUKH.
Peruar. MomeHT CHIIBL:

M =FlL
YcioBue paBHOBECHS pblyara:

Mi+My+...=0.

[ToaBMIXHBII 1 HETIOABUKHBINA OJIOKH.




110JIC3HasA

3aTpa4ycHHas

KIIJ] mpoCThIX MEXaHU3MOB, | =

1.21

JlaBiieHWE TBEPAOIO TeEa.
dopmyna il BBIYUCIEHUS TABJICHHS TBEPJOTO TEJA:

p=§-

JaBnenue raza. ATMmochepHoe AaBIeHHE.
I'mapocTtarnyeckoe JaBI€HUE BHYTPH KUIKOCTH.
@opMyiia Jy1sl BBIYUCIIEHUS TaBJICHUS BHYTPH KUIKOCTH:

p =pgh+p,,

1.22

3akoH [Tackand. ['mapasnuueckuit mpecc

1.23

3akoH Apxumena. @opmyna 1Jist ONpeieICHUs BBITATIKUBAIOIICH CUJTBI,
JENCTBYIOIIEH HA TEJIO, TOTPYKEHHOE B KUIKOCTh WM Ta3:

FApx. = ng

VYcnoBue miaBanus tena. IlnaBanue CYJ0B 1 BO3JyXOIlJIaBaHUC

1.24

Mexannueckue KkojeOaHus. AMIUIMTYyZHa, TEpUOJ, W YacToTa
koneOanuii. @opmyna, CBS3BIBAIOIIAs  YAacCTOTy M MEPHUON
1

KoseOanui: V=

T

1.25

MareMarnyeckuii U NMPYyKUHHBIM MaATHUKU. [IpeBpaieHne sHEprun
MpH KosieOaTeTIbHOM JIBUKEHUU

1.26

3aTYXaI-OHII/I€ KOJICOaHMs. BBIHy}KIIGHHBIC koneOanus. Pe3onanc

1.27

Mexanuueckue BOJIHBI. [IponosibHBIE U mONIEpeUHbIE BOJHBI. J[JIMHA
BOJIHBI 1 CKOPOCTh PACHPOCTPAHECHUS BOJIHBI:

A=v-T

1.28

3ByK. I'poMkoCcTh U BbIcOTa 3ByKa. OTpakeHUE 3BYKOBOW BOJIHBI Ha
rpanuiie 1Byx cpen. MudpasByk u yabTpa3Byk

1.29

[IpakTuueckue paboThb




N3mepenne cpenHerd TJIIOTHOCTH BEIIECTBA; APXHUMEIOBOW CHIIBI,
KECTKOCTH TPY>KUHBI; KOIPDUIIMEHTa TPEHUSI CKOJIbXKEHUS; paboThI
CWJIBI TPEHUSI, CHJIBI YIIPYTOCTH; CPEIHEN CKOPOCTH JABMKECHUS OpycKa
M0 HAKJIOHHOW TUIOCKOCTH; YCKOPEHHSI OpycKa MpU JIBHXKCHUU IO
HAaKJIOHHOW  TUIOCKOCTH;  4YaCTOThl M  Tepuoja  KojeOaHui
MaTeMaTU4YeCKOro MasiTHUKAa; 4YacTOThl M Iepuoia KoJjeOaHui
MPY>KUHHOTO MasTHUKA; MOMEHTA CHUJIbI, JCHUCTBYIOIIETO HAa phIYar;
paboThl CHJIBI YNPYTOCTH TMpU TMOABEME Tpy3a C IOMOIIBIO
HETIOABMKHOTO OJIOKa; paOOThI CUJIBI YIIPYTOCTH MPHU MOABEME TPy3a ¢
MTOMOIIIBIO MTOABMKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHIBI OT o0ObeMa
MOTPY>KEHHOM YacTH TeJa U OT IUIOTHOCTU XKUJKOCTH; HE3aBUCUMOCTHU
BBITAJIKUBAIOIICH CHUIIBI OT MAacChl T€JIa; CHJIbI TPEHUS CKOIbXKEHUS OT
CUJIbl HOPMAJBHOIO JABJIEHHUS M OT pOAAa TOBEPXHOCTU, CHIIbI
YIOPYTrOCTH, BO3HHUKAIONIEH B MpYyXUHE, OT CTEeNeHU aedopmanuu
MPY>KUHBI, YCKOpEHMs Opycka OT yIjia HakJOHa HalpaBIISIONIEH;
nepuosa (4acToThl) KojieOaHUM HUTSHOTO MasTHUKA OT JYIMHBI HUTH;
nepuosa KoJieOaHW NPYKUHHOTO MasiTHUKa OT MacChl Tpy3a U
KECTKOCTH MPYXKHUHBI, HCCIECIOBAaHWE HE3aBUCUMOCTH IEpHOJia
KoJICOAHUM HUTSHOTO MasTHUKA OT MacChl Tpy3a.

IIpoBepka yciaoBusi paBHOBECHUS pblyara

1.30

Du3NYECKUE SBICHUS B IPUPOJAEC: TPUMEPHI ABUKEHUS C PA3JIMYHBIMU
CKOPOCTSIMM B KMBOM M HEXKMUBOW MPUPOJE, AEUCTBUE CUJIbI TPEHUS B
MPUPOAE W TEXHUKE, MPWINBbI W OTIWBBI, JBH)KCHUE IUIAHET
ConHeYyHOU CHUCTEMBbl, PEAKTUBHOE JBH)XCHUE >KUBBIX OPraHU3MOB,
phIYary B TeJi€ YeJIOBEKa, BIUSHUE aTMOC(EPHOro JaBIeHUS Ha )KUBOMN
OpraHu3M, IUIaBaHWE PbIO, BOCIPHUATHE 3BYKOB IKHWBOTHBIMHU,
3eMJIETPACEHHE, CEUCMUYECKHUE BOJIHBI, I[yHAMH, 3XO

1.31

TexHuueckue yCTpOWCTBA: COMIOMETpP, JaT4YUKH IOJOXKEHUS,
PAcCCTOSTHUSI U YCKOPEHUS, JUHAMOMETP, MOAIIUITHUKH, PAKEThI, PhIYar,
MOJIBUYKHBIN M HETIOIBUKHBIN OJIOKHM, HAKJIIOHHAS! TNIOCKOCTh, IPOCTHIE
MEXaHM3Mbl B OBITY, COOONIAIONIMECS COCYIbI, YCTPOWUCTBO
BOJIOTIPOBO/A, TUIPABIMYECKUIl TMpecc, MaHOMeTp, Oapomerp,
BBICOTOMED, NOPIIHEBOM HACOC, apEOMETP, 3XOJIOT, HUCIIOIb30BAaHUE
yIIBTpa3ByKa B ObITY U TEXHUKE

TEIIVIOBBIE ABJIEHNW A




2.1

OCHOBHbIE  TOJOKEHHUSI  MOJIEKYJSIPHO-KUHETUYECKOM  TEOpUHU
CTpOeHHMsI BemiecTBa. Mojenu TBEepAOro, XKHUIKOTO U Tra3000pa3HOro
cocTosiHui BemecTBa. Kpucrammmaeckue u amopdubie Tena

2.2 | [BwxeHue 4dacTtull BemiecTBa. CBsA3b CKOPOCTH JBMIKEHHSI YACTHUI] C
temrieparypoii. bpoyHnosckoe nBmwkenue, nuddyzus

2.3 |CmauyuBaHME U KallWJUISIPHBIE SIBJICHUS

2.4 |TemnoBoe paclIMpEHUE U CKATUE

2.5 |TenmoBoe paBHOBECHE

2.6 |Buyrtpennss oHeprus. PabGora u Temonepenaiya Kak CIOCOOBI
M3MEHEHUS BHYTPEHHEN SHEPIUU

2.7 | Bunel Tenonepenayn: TEMIONPOBOJHOCTh, KOHBEKIINS, U3ITyUYCHHE

2.8 |Harpeanme u oxnaxiaenue Tten. KonmyecTBo TEIIOTHI. YAenbHas
TEIUIOEMKOCTb:
Q=cm(t2 - t1)

2.9 |3akoH coxpaHEHHUsI PHEPrHMM B TEIUIOBBIX IIpolleccax. YpaBHEHHUE
TEIJI0BOro OanaHca:
Q+Q+..=0

2.10 |HcnapeHne u KoHAeHcanus. 3MeHeHHE BHYTPEHHEN DSHEpPruu B
npoIliecce ucrapeHus 1 KonaeHcanuu. Kunenue sxuakoctu. YaenbHas
TeIJI0Ta MapooOpa3oOBaHUS:
1=2

m

2.11 |BnaxHocTth BO3myxa

2.12 |IInaBneHue u Kpuctamnuzanus. I3MeHeHne BHYTPEHHEN SHEPTUn Npu
IJIABJICHUH W KPUCTAJUIU3ALMU. YIEJIbHAs TEIJIOTA MJIaBICHUS:

m
2.13 | BHyTpeHHS 3HEpPrus CropaHus TOIJIMBA. YIEIbHAs TEIUIOTAa CTOPAHUS

TOIIJINBA.




q:

3 IO

2.14

[Tpunnumner  pabotrel  TeroBbix asurareneid. KIIJ temmoBoro
JBUTATEINS

2.15

[IpakTuueckue paboThbI

M3MepeHne yaeslbHON TEIUIOEMKOCTH METAJUIMYECKOro LMINHAPA;
KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOW KOMHATHOM TeMIEeparypbl
(UKCUpPOBAaHHON MaccChl, B KOTOPYIO OMYLIEH HArpeThld LHJIUHID;
KOJIMYECTBA TEIJIOThl, OTAAHHOTO HArpeThiM IWIMHAPOM, IOCIe
OIyCKaHUsl €ro B BOJy KOMHAaTHOM TemIeparypbl; OTHOCHUTEIbHON
BJIQ)XKHOCTH BO3/lyXa; YAECIBbHON TEIJIOTHI IUIABJICHHUS JIBJIA.
HccnenoBaHne W3MEHEHMsI TEMIIEPAaTypbl BOABI IPH  Pa3IMYHBIX
YCIIOBHSIX; SIBICHMS TEIIOOOMEHAa NpPH CMELIMBAHUM XOJOAHOW W
ropsiueil Bozpl; MPOIecca NCIIapeHus

2.16

dwusnveckue SBICHUS B TPUPOJAC: MOBEPXHOCTHOE HATSHKEHUE U
KAWL PHBIC SBJICHHS B PUPOJIC, KPUCTALIBI B IPUPOJIE, U3ITydeHUE
Comnniia, 3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl; 00pa30BaHUE POCHI,
TyMaHa, WHesl, CHeTa

2.17

TexHuueckue yCTpOMCTBA: KalWJUISIPbl, MPUMEPhl HCIOIb30BaHUS
KPHUCTAJUIOB, >KMJIKOCTHBIM TEPMOMETP, JATUUK TEMIIEpaTyphbl, TEPMOC,
CUCTEMAa OTOIUIEHUS JOMOB, THIPOMETPBI, ICUXPOMETp, MapoBas
TypOuWHa, ABUraTeIb BHYyTPEHHETO CrOpaHus

SJIEKTPOMAI'HUTHBIE ABJIEHNA

3.1

Onexrpu3auus Tei. J[Ba BUIa AIEKTPUUECKUX 3apsI0B

3.2

B3anmoperictBre 3apsKeHHBIX Tenl. 3akoH Kynona

3.3

3aKOH COXpaHEHHS HIEKTPHUECKOTO 3apsiia

3.4

Onekrpuyeckoe mnosie. HanpseHHOCTh  3JIEKTPUYECKOrO  MOJIA.
[IpyuHUMO Cynepno3ulUK AIIEKTPUUYECKUX TOoJied (Ha KaueCTBEHHOM

YpPOBHE)

3.5

Hocutenu snexktpuueckux 3apsaoB. [leficTBHE 3IEKTPHUYECKOrO MO
Ha JIEKTpUYEeCcKHe 3apsiabl. [I[pOBOAHUKY U TUAIEKTPUKU

3.6

I1OCTOSSHHBIN ANEKTPUYECKUN TOK. [[EHCTBUSA 2IEKTPUUYECKOTO TOKA.




Cuia Toka. Hanpsixenue.

=4
4
U=—
q
3.7 |DNeKTpUYECcKOoe  CONpPOTUBIEHHUE.  YIEIBbHOE  AJIEKTPUYECKOE
CONPOTHUBIICHHE:
r=Pl
S
3.8 |3akoH Oma aJis y4acTKa 3JIEKTPUUECKOU 1ETH:
U
I =—
R
3.9 |IlocnenoBarenbHOE COEIMHEHUE TPOBOAHUKOB:
L=1; U=U; +U;; R=R;+Ro.
[TapannenbHOE COETMHEHNE POBOJJHUKOB PABHOTO CONTPOTUBJICHHUS:
_ 1
U =U;l=0L+1y R=—.
2
CMenaHHble COEIMHEHUS IPOBOHUKOB
3.10 |PaGora 1 MOITHOCTb IEKTPUUECKOTO TOKA.
A=U-T1-;,P=U"1
3.11 |3akon Ixoynsa-Jlenua:
Q=I*"R-t
3.12 |OmbiT Dpcrena. MarHuTHOE MOJ€ OPSIMOTO MPOBOJHHUKA C TOKOM.
JluHuM MarHUTHOW MHAYKIUU
3.13 |MarauTHO€ TmOJE TIOCTOSHHOTO  MarHurta. Bs3ammonencTBue
MOCTOSTHHBIX MarHUTOB
3.14 |/lelicTBME MarHUTHOIO IO HA MTPOBOJHUK C TOKOM




3.15

Onbitel @apanes. SIBneHue 3I€KTPOMAarHUTHOW MHAYKIUU. [IpaBuio
Jlenna

3.16

[TpakTrueckue padboThI

N3mepenne AIeKTpUYeCKOrO COMPOTHBIICHHS PE3UCTOPA; MOIIHOCTU
AIIEKTPUUYECKOTO TOKA; pabOThI JEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTA CHJIBI  TOKAa, BO3HUKAIOIIETO B
MPOBOJAHHUKE (PE3UCTOPHI, JAMIIOUKA), OT HANPSOKCHHWS HAa KOHIAX
MPOBOHKKA; 3aBUCUMOCTH COTIPOTHBIICHHS OT JUITMHBI MPOBOIHHKA,
TUTOMIA/IN €TO MOMEPEYHOTO CEUEHUS U YIEIHHOTO COMPOTUBIICHHUS.
[IpoBepka mTpaBWiIa JUIS  DJICKTPUYECKOTO  HAIMPSDKCHUS  TPU
MOCIIEIOBATEIbHOM COCIUHEHUH MPOBOJHUKOB; TMPaBWIA IS CHIIBI
AIIEKTPUYECKOTO TOKA MPH TapauIeTbHOM COCTUHEHUH MPOBOIHUKOB
(pe3ucTopsl U JIaMIIOYKa)

3.17

du3nyeckne SABICHUS B MPUPOJE: DIIEKTPUUYECKUE SBJICHUS B
arMocdepe, dIEKTPUYECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE IIOJIE
3emutn, aperd moa0CoB, pOJIb MATHUTHOTO TIOJIS JIJIS )KM3HU Ha 3emiie,
MOJISIPHOE CUSTHUE

3.18

TexHuueckre yCTpONCTBA: 3JIEKTPOCKOI, aMIEPMETP, BOJIBTMETD,
pPEOCTaT, CUETYUK SJIEKTPUUYECKON SHEPIrHUH, HIEKTPOOCBETUTEIbHBIC
puOOPBHI, HarpeBaTebHbIE AIIEKTPOIIPHUOOPHI (npumepsl),
AIIEKTPUYECKUE MPEAOXPAHUTEIH, FIEKTPOMArHUT, AIEKTPOABUI ATEND
MOCTOSIHHOTO TOKa, T€HEPATOP MOCTOSTHHOTO TOKa

3.19

SHCKTpOMaFHI/ITHBIC BoaHEI. IIIkana QJICKTPOMArHUuTHBIX BOJIH

3.20

JIyueBas monenb cBera. [IpsiMonrHEHOE pacnpOCTpaHEHUE CBETA

3.21

3akoH oTpaxeHus ceera. [1nockoe 3epkaiio

3.22

[Ipenomiienne cBera. 3aKOH MPEIOMIIEHUS CBETA

3.23

Jlucniepcust cBera

3.24

JInnza. Xox onydenn B JuH3e. @DOKYyCHOE pPACCTOSHHUE JIMH3BL.
OnTtuueckast cuia JUH3bL:

D=1/F

3.25

['ma3 xak onTudeckas cucreMa. OnTudeckue mpuoopsI




3.26

[IpakTuyeckue paboThbI

W3mepenre ONTHYECKOM CHIIBI cOOMparolie JWH3BL, (OKYCHOTO
paccTosiHusl coOuparoiielt JUH3bI (II0 CBOMCTBY paBEHCTBA pa3MepoB
npeaIMeTa U M300paKEeHHUs, KOTA MPEAMET PACIOIOKEH B JIBOMHOM
doxyce), mokaszaresust IpeJOMICHHS CTEKIIA.

HccnenoBanue cBOWCTBA HM300pa)KEHMSs, MOJIYYEHHOTO C MOMOUIBIO
coOuparolmen JuH3bl; H3MEHEHUs (POKYCHOIO pACCTOSIHUS JBYX
CJIOKEHHBIX JIMH3; 3aBUCUMOCTH yIJla IPEJIOMIIEHHSI CBETOBOTO JIyda OT
yIjia MajicHus Ha TpaHulle "Bo3ayX - CTEKJIO"

3.27 |®usnueckue sBieHus B npupoxne: 3armeHus ConHua u JIyHsl, nBeTa
TeJ, ONTHUYECKHE sBJIICHHS B arMmocdepe (1BeT Heba, pedpaxius,
paayra, MUpax)

3.28 |TexHuueckue yCTpoOMCTBa: OYKH, MEpUCKOM,  (QoToanmnapar,
ONTUYECKHE CBETOBO/IbI

4 KBAHTOBbDIE ABJIEHUA

4.1 |PapgumoaktuBHOCTHb. Anbda-, Oera-, ramma-usnydenus. Peaxkuuu
anb(da- u O6era-pacmaja

4.2 |Onwitel Pesepdopna mo paccesnHuto anb(da-dactuil. Ilnaneraphas
MOJIENIb aTOMa

4.3 CoctaB aroMHOTrO0 sijipa. M30TOMBI

4.4 |Ilepuon nomypacrnajia aTOMHBIX JI€P

4.5 |SlmepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsiJOBOTO M MacCOBOIO
qucen

4.6 |OPusnueckue SABIECHUS B NPUPOAC: E€CTECTBEHHBIM DPAJAMOAKTUBHBIN
(GboH, KOCMHUYECKHE ITy4d, PAJMOAKTUBHOE H3IyYEHUE NPUPOTHBIX
MUHEPAJIOB, [EWCTBUE PAJUOAKTUBHBIX H3JIyUYEHUN HA OPraHU3M
YeJI0BeKa

47 |TexHuueckue  yCTpOMCTBa: CIIEKTPOCKOI,  WHJWBHUYaJIbHBIN

AO3UMCTP, KaMCpa BI/IJ'II)COHa, AACPHAA OHCPICTUKA




	153. Федеральная рабочая программа по учебному предмету "Физика" (базовый уровень).
	153.2. Пояснительная записка.
	153.3. Содержание обучения в 7 классе.
	153.4. Содержание обучения в 8 классе.
	153.5. Содержание обучения в 9 классе.
	153.6. Планируемые результаты освоения физики (базовый уровень) на уровне основного общего образования.


