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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa3oBaTeNbHOW MpOrpamMMbl, NPEICTaBICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

ConmepxxaHue mnporpaMmbl 10 (U3MKE HANpaBlIeHO HAa (OPMUPOBaHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3alui0 H3YYEHMs
(GU3MKK Ha NEATEIbHOCTHOM OcCHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeMETHBIM pe3ysibTaTaM 00ydeHHs, a TaKkKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuIaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpPKaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMMa mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®du3rKa SIBISIETCS CHCTEMOOOPA3YIOIIMM JIJISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJI0THEN, aCTpOHOMHUEH U pu3HUecKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, IPEJOCTaBIsieT Haubosiee sICHbIE
oOpa3sLbl MPUMEHEHUsI HAYYHOr0 METO/a MO3HAHUsA, TO €CTh Croco0a MOJydYeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOH TPaMOTHOCTU H
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenue @u3auku Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJaJCHUE
CIIEIYIOUIUMU KOMIETEHTHOCTAMHM, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

HAyYHO OOBACHATD SIBJICHUS;

OLICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHMS;
WHTEPHPETUPOBATh JaHHBIE M UCIIOJIB30BaTh HAyYHbIE JOKA3aTelbCTBAa IS
MOJTyYEHUs BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
omnpenenensl B Konuenmuun npenogaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHbIE  00I11€00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPXKIEHHOMW peElIeHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nexadps 2019 r. Ne I[1K-4BH).

Henu uzyvyenus puznku:
npuoOpeTeHNe MHTEpeca M CTPEeMJICHUS OOydYaloMXCSd K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TO3HaHUSA W (OPMHUPOBAHUE
MCCJIEI0OBATEIBLCKOTO0 OTHOIIEHUS K OKPYKAIOIUM SIBJICHUSM;
dbopMHpoBaHHEe HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa H3yYEHUS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;
dbopMHpoBaHUE TPEACTaBICHUH O PO (U3UMKA [ Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;
pa3BUTHE TPEICTABICHUH O BO3MOXHBIX chepax Oymyiiedt mpodeccuoHaIbHOU
JeSATEeILHOCTH, CBS3aHHOW C (DM3MKOM, MOJATOTOBKA K JaJIbHEHIIeMy O00y4eHHIO B
HTOM HAIPaBIICHUU.

JlocTikeHne 3TUX Lened nporpamMmbl 1o (U3HKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:
npuoOpeTeHNEe 3HAHUU O JAUCKPETHOM CTPOCHHMM BEIECTBA, O MEXAHUYECKHX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npuoOpeTeHNE YMEHHMM OINUCHIBaTh W OOBACHATH (PU3UYECKHE SIBICHUS C
UCITOJIb30BAaHUEM TOJIyYCHHBIX 3HAHUN;

OCBOCHHME METOJOB PEUIEHUs] MPOCTEUIINX PACUETHBIX 33Ja4 C HCIOJIb30BAHHEM
buU3HYEeCKUX MOJIENIeH, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHHM HaOMI0/1aTh TMPUPOJHBIC SBICHUS W BBIMIOJHSITH OIIBITHI,
nabopaTopHble pabOThl U IKCIEPUMEHTAIBHBIC UCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTENbHBIX TPHOOPOB;

OCBOEHHUE MIPUEMOB paboThl ¢ HHGOpMaLIUEeH (PU3NUECKOTO COACPKAHMS, BKIIIOUAs
UH(OPMAITUI0O O COBPEMEHHBIX JOCTIKEHUSX (U3HMKH, aHAIU3 M KPUTUYECKOE
OlICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO cO cdepamu npodecCHOHANTBHON IeATeIbHOCTH, CBSI3aHHBIMH C
GU3MKON, W COBPEMECHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
(buU3MYECKO HAYKH.

Ha u3yuenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIErO
oOpazoBanus oTBoautTcs 242 4daca: B 7 kiacce — 70 yacoB (2 yaca B Helem), B 8
kiacce — 70 gacoB (2 4aca B Hejeno), B 9 kinacce — 102 gaca (3 yaca B Heneto).

[Ipennaraemspiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OTIHITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTEIb JIeTaeT BEIOOP MPOBEACHUS
JabopaTopHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIMXxcs, CIHUCKa AKCIIEPUMEHTAIBHBIX 3aJIaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKeE.



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

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

dusuka — Hayka O mnpupone. fABneHus npupoipl. PUIHYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelWyuH. DuUznyeckue
npubopsl. [lorpenrHocts u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIIEPUMEHT 1O MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmoaaemMoro siBieHus. Onucanue Gu3MUecKuX SBJICHUN C MTOMOIIbIO MOJIETIEH.

Jlemoncmpayuu.

MexaHuueckue, TEMIOBbIE, JEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
dusndeckue NpUOOPHI U MPOLETypa MPSIMBIX U3MEPEHUN aHATIOTOBBIM U ITU(DPOBHIM
prudOpPOM.

Jlabopamopnvie pabomul u onvimaol.

OmnpeneneHue EHbI IeJICHUS IIKaJIbl U3MEPUTEILHOTO Tprbdopa.

N3mepeHne pacCTOSHUMN.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TENA.

Omnpenenenue pa3sMepoB MaJIbIX TEJl.

N3mepeHne temmepaTypbl MPU MOMOIIH KHIKOCTHOTO TEPMOMETpPAa M JaT4HKa
TEMIIepaTyphl.

[IpoBenenue ucciaeaoBaHMs MO MPOBEPKE TMIIOTE3bI: JATBHOCTh MOJETA IIAPHKA,
MYIIEHHOT'O0 TOPU30HTAJIBHO, TEM 00JIbIIIE, YeM OOJIbILIE BHICOTA MTYCKA.

Paznen 2. IlepBoHayajibHbIEe CBeIeHUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJbI, HX pa3Mmepbl. OINbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxenue wuactuil BemiecTBa. CBsI3b CKOPOCTH JBW)KEHHMSI YacTUL[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddysus. BzanmonelcTBue dYacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

HaGmronenre 6poyHOBCKOTO JABUKEHUS.
HaGmonenune nuddysuu.



HaOnronenune sBieHui, OOBACHSIOMIUXCA NPUTSHKEHHUEM WM OTTAIKMBAHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTIOIb30BaHueM (pororpaduii).
OneIThl IO HAOJIOJIEHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B.
OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nen 3. JIBuskeHHe 1 B3aUMOJAECTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBWKEHHUH. Pacuér mytu u
BPEMEHU JIBUKECHHUS.

SBnenne uHepuUU. 3aKOH HMHEpUUH. B3aummopeilcTBHEe Tel Kak NpPUYMHA
U3MEHEHUSI CKOPOCTM JBI)KEHHMsS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
o0BbEMa BelleCTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMONIbIO JUHAMOMETpA. SIBIEHUE TATOTEHUS M CUJla
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. Heecomocts. CrioxeHune
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B IPUPOJE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHn4ecKoro JIBUKEHUS TeNa.

N3mepeHne CKOpoCTH MPSIMOJIMHEHOTO JBUKEHHS.
HabGmronenue siBjeHUST HHEPIIUH.

Hab6nronenune n3MeHeHust CKOPOCTH MPU B3aUMOJICHCTBUH TEIL.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.

CoxeHune CHJI, HaIllPaBJICHHBIX 11O OJJTHOM MTPSMOM.

Jlabopamopuvie pabomul u onvimaol.

OnpeneneHue CKOPOCTH PABHOMEPHOIO JIBHXKEHUS (IIapHKa B KUJIKOCTH, MOJIEIN
AIIEKTPUYECKOTO aBTOMOOMIIS U TakK Jlajee).

Onpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCKa MITM IIapHUKa M0 HAKJIOHHOM
IIJIOCKOCTH.

Omnpenenenue IIOTHOCTH TBEPIOTO TeNA.

OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHus (Iedopmariuu) npy>KuHbI
OT IPUJIOKEHHON CUJIBL.

OMNBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Teja
U XapakTepa COMPUKACAIOLINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.

JaBnenue. CriocoObl yMEHBIIICHUSI M YBEIUYCHHs aBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJeHUs raza oT o0bEma, Temmneparyphl. llepenaua naBieHus



TBEPBIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MaIuHbI. 3aBUCUMOCTh JAaBJICHUS JKHUJIKOCTU OT TiayOuHbI. [mapocraTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBiniyecKkue MEXaHU3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3NyIIHOM 00o0sioukn 3emiu. OmnbiT Toppuyennu. M3mepenue arMmochepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[Tpubops! 115 m3MepeHust aTMOCHEPHOTO TaBJICHHUS.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JAAaBJIEHUA ra3a OT TeMIEPaTyphI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

Coobmiaromuecs: Cocyabl.

['mapaBauyueckunt mpecc.

[IposiBrieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOUIEH CUJIBI OT O0OBEMA MOTrPYKEHHOM 4YacTH Tena M
IJTIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUIKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAHWE WA TOTPYKEHHE TEI B 3aBUCHUMOCTH OT
COOTHONIEHHUSI TUIIOTHOCTEU TEJIa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJE€ OT 00bEMa MOTPYKEHHOW B
KUJIKOCTh YaCTH TeJa.

OmnpeneneHue BBITAIKUBAIOIIECH CHUJIbI, JEMCTBYIOLIEH Ha TEJIO0, MOTPYXKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBHUCHMMOCTH BBITAJIIKMBAIOIIEN CHJIBI, JCHUCTBYIONIEM HAa TEIO B
KUJKOCTH, OT MacChl TeJa.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH
Ha TEJIO B KHUIKOCTH, OT 00bEMa MOTPYKEHHOM B KUJKOCTh YAaCTH Tella U OT
IJIOTHOCTH >KUIKOCTH.

KoHcTpynpoBanune apeomeTpa Wi KOHCTPYHPOBAHHUE JIOJKU U ONPENEIICHHE €€
rpy30N0ABEMHOCTH.

Pa3zgen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio
paBHOBecus pbryara. [[pumeHeHue npasusia paBHOBECHsI phiuara kK 0JI0Ky. «30J10TOe
npaBuio» mexanuku. KI1J[ mpocTteix MexanuszmoB. [IpocTeie MeXaHU3MBI B OBITY H
TEXHUKE.



Mexannueckas oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHrie 0THOTO BU/Ia MEXAHUYECKOW 3HEPTUU B IPYroi. 3aKOH COXPaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
Omnpenenenve pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JABM)KCHHU TeNa II0
TOPU30HTATBHON OBEPXHOCTH.
HccnenoBanne ycioBHil paBHOBECHS pblyara.
N3mepenue KIIJ[ HakJTIOHHOM MJIOCKOCTH.
N3ydeHne 3aK0Ha COXPAHEHHSI MEXaHUYECKOU DHEPTUU.
8 KUIACC

Pa3znea 6. TeruioBble ABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKOU TEOPUH CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHHUS MOJICKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mopnenu TBEPAOro, SKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmaurBaHu€ U KaNWJUISIPHBIE ABIEHU. TEeNI0BOE paCINPEHUE U CIKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buytpenusas osHeprus. CnocoObl HM3MEHEHHUsS BHYTPEHHEH DSHEpPruu:
TerIonepeavya u CoBepIieHne padboThl. Busl Temionepenayu: TerIonpoBOAHOCTD,
KOHBEKIIUS, U3JIyYCHUE.

KonnuecTtBo TemnoThl. YaenbHas TEIIOEMKOCTh BelecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIJIOTa IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcaiusa. HMcmapenue. Kunenue. YiaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHA OT aTMOC(HEpHOro
JTaBJICHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEIJI0TAa CTOPaHUsL.

[Ipunuuner pabotsl TermaoBbix aBurarenei KIIJ[ termoBoro asuraresns.
TermioBbie ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBHIKECHUS.
HaGmonenune nuddysuu.
HaOmronenue siBieHnit cMauMBaHUs M KalMWIISIPHBIX SIBJICHU.



HaOnronenue TenioBoro paciimpeHus Ted.
V3meHeHnne maBieHHWsl ra3a MpU HU3MEHEHHMHM O0BbEMAa W HArpEeBaHUU WITU
OXJIAJKICHUMU.
[IpaBuiia U3MEpEHUs TEMITEPATYPBI.
Buas! Tertonepenaym.
OxyaxkieHue Ipyu COBEPIIEHUN PadOTHI.
HarpeBanue npu coBepIiieHUN paOOThl BHEITHUMHU CHJIAMHU.
CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.
Hab6nronenue xumnenus.
Habnrogenune nocTossHCTBa TeMITepaTyphl MPH TIaBICHUH.
Mojenu TenIOBbIX IBUTATEIIEH.
Jlabopamopuvie pabomul u onvimol.
OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITH IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 0 HAOMIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH M TBEPABIX
TEJ.
Omnpenenenue AaBiIeHUs BO3AyXa B OaJUIOHE IINPULIA.
OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro oobéma u
HarpeBaHus WIH OXJIaXKICHUSL.
[IpoBepka TruUMOTE3bl JIUHEUHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA >KHUJIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.
HabGmronenue naMeHeHus: BHyTpEHHEH SHEPTUU Tejla B pe3yJibTare TeIUIonepeaaun
¥ paOOThI BHEIIIHUX CHII.
HccnenoBanue siBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW W Topsyei
BO/IBL.
OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIIIMHIPOM.
Omnpenenenue ynelnbHON TEIIIOEMKOCTH BEILIECTBA.
HccenenoBanne nporecca UCIIapeEHNs.
Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.
Onpenenenue yaeabHONW TEMIOTHI MUIABICHUS JbJA.

Pazges 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. J[[Ba poaa 3ieKTpUyYecKuX 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CWJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH ).

OnekTpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpudeckoro nods. [IpuHiun
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsjoB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yuacTtka uen. [locnegoBaTenpHoe U apauieIbHOE COEAUHEHNUE TPOBOJIHUKOB.

Pabota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DneKkTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarauTHoe moje 3eMJIM U €ro 3HayeHue Uil >ku3HU Ha 3emuie. OnbIT
Opcrena. MarauTHOE NOJIE IEKTPUUYECKOTO TOKA. [IpuMeneHne 3J1IeKTpOMarauToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
IIOCTOSTHHOTO ~ TOKa. VCcrmoyib30BaHME  DJIEKTPOJBHUIATENIEM B  TEXHUYECKHUX
YCTPOMCTBAX U HAa TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.

DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.
Jlemoncmpayuu.

DJieKTpur3anus Ted.

JIBa pojia SIIEKTPUYECKHUX 3aPSI0B U B3aUMOJACHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpOUCTBO U ICUCTBUE JIEKTPOCKOTA.

DJIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXpAaHEHUSI JICKTPUUECKUX 3aPsJI0B.

[IpOBOJHUKH U TUDJICKTPUKHU.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
McTOYHMKH TTIOCTOSTHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIKOCTH.

["a30BbIii pa3psia.

N3MepeHue Cuiibl TOKa aMIIepMETPOM.

N3MepeHune 3eKTpUYECKOTO HAPSIKEHUST BOJIbTMETPOM.

PeocTaTt 1 Marazud COnpoTUBIICHUM.

BzauMopeiicTBue TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHuEe HEBO3MOXXHOCTH PA3/ICJICHUS TTOJFOCOB MAarHUTA.
MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.



OmneiT Opcrena.
MarauTHoe 1ose Toka. DJIEKTPOMAarHur.
JlelicTBHE MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.
DIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.
HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHON UHIYKIIHUH.
OneiTel @apajes.
3aBUCUMOCTD HAPABIICHHUS] HHIYKIIHOHHOT'O TOKA OT YCJIOBUI €r0 BO3HUKHOBEHUSI.
DIEKTPOreHepaTop NOCTOSHHOTO TOKA.
Jlabopamopnvie pabomul u onvimaul.

OneIThl IO HAOTIOJICHUIO STIEKTPU3ALMH T MHAYKIIMEH U MPU COIPUKOCHOBEHHH.
HccenenoBanne NeMCTBUS SJIEKTPUYECKOTO OIS HA POBOJHUKH U TUJICKTPUKH.
COopka 1 mpoBepka paboThI MEKTPUICSCKOM €U TTOCTOSHHOTO TOKA.
M3mepeHre U peryaupoBaHue CHIIbI TOKA.
M3mepenne U peryampoBaHue HAIIPSKEHUS.
HccnenoBanve 3aBUCUMOCTH CHJIBI TOKa, WAYLIErO 4Yepe3 pe3ucTrop, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.
OneIThl, JI€MOHCTPUPYIOIIME 3aBHCUMOCTb JJIEKTPUYECKOTO COIMPOTHUBIICHHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUTOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.
[IpoBepka npaBuia CIIOKEHUS HAIPSHKEHUM IIPU MOCIEA0BATEIIbBHOM COEAMHEHUN
JIBYX PE3UCTOPOB.
[IpoBepka npaBuiia Juisi CUJIbI TOKA MPY NMapaieIbHOM COEUHEHUN PE3UCTOPOB.
Omnpenenenre paboThI IEKTPUUECKOTI0 TOKA, UAYIIETO YepPe3 PE3UCTOP.
OmnpeneneHne MOIHOCTY JIEKTPUYECKOIO TOKA, BBIACIIIEMON HA PE3UCTOPE.
HccnenoBanve 3aBUCUMOCTH CHJIBI  TOKA, MIAYIIETO Yepe3 JAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.
Omnpenenenue K111 narpeBarens.
HccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
W3yyeHne MarHUTHOTO TMOJSi TMOCTOSHHBIX MAarHUTOB TPH WX OOBEIWHEHUU U
pa3elICHUH.
HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.
OnpIThl, AEMOHCTPUPYIOIIHME 3aBUCHUMOCTb CHJIbI B3aUMOJECHCTBUSA KaTYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA Y HaIllpaBJICHUS TOKA B KATYIIIKE.
N3yyeHue neiicTBUS MarHUTHOT'O MOJISl HA IPOBOJHUK C TOKOM.
KoHcTpynpoBanue u nzydeHue padoThl JJIEKTPOABUTATENS.
N3mepenue KIIJI anekTpoaBUrateibHONM yCTaHOBKH.
OnBITHI 110 UCCIEAOBAHUIO SIBJICHHS AIEKTPOMAarHUTHOM MHAYKIUU: UCCIEA0BaHUE
M3MEHEHUI 3HaYCHUS U HATPaBJIECHUS UHAYKIIMOHHOTO TOKA.

9 KIIACC

Pasznea 8. Mexanunueckue iBJICHHUS.



Mexanudeckoe naBMkeHHE. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE mNpsIMONMHENHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JBMkeHue. CpellHsisi 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHOe nBrkeHue. (CBoOomHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u yactora oOpalleHus.
JIunelinas u yrinoBas cKOpocTh. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHE.

[Tepsbiii 3ak0H HbtoTroHa. BTopoit 3akoH HetoToHa. Tperuit 3akon HeroToHa.
[IpyHLIMN CyNIEpIIO3UIUU CHUJL.

Cuna ynipyroctu. 3akoH ['yka. Cusa TpeHusi: cujia TPEHUS CKOJIbKEHUS, CHUIIa
TPEHUSI OKOSI, APYTUE BUJIBI TPCHUSI.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO
najgeHus. JIBuxeHnue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmnyinbca. UMmynbe cUiibl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cui TSHKECTH, YNPYTrOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMabHAs SHEPTUS TeJla, TOJAHITOTO Hajl
MOBEPXHOCTHIO 3eMJin. [loTeHIIManbHast SHEprus c:KaTtou npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIHUU.

Hemoncmpauuu.

HabGnrogenne MexaHM4ecKoro IBHKEHHSI TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.
CpaBHeHUE IMyTeW U TPAEKTOPUHN JBHKEHUSI OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO
pa3HbBIX TEJ OTCYETA.

N3mepenne ckopoCTU U YCKOPEHUS MPSIMOJIMHEHHOTO JIBUXKCHMUS.

HccenenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOTO IBUKECHUS.

HabGnronenue nBM>KeHMs Tela O OKPY>KHOCTH.

HaGmronenne MexaHWYECKUX SBJICHUW, TMPOUCXOISAIIMX B CHCTEME OTCYETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHUS T€JIa OT MACChI TEJA U IEUCTBYIOIIEH HA HETO CHJIBI.
Hab6nronenue paBeHCTBA CHIT IPU B3aMMOJICHCTBUU TElL.

M3meHeHue Beca Tela Mpu yCKOPEHHOM JBUKECHUHU.

[Iepenaua uMiysbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUM TEJl.



CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTrOM B3aUMOICHCTBUU.

Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU IPU CBOOOHOM NaJCHUU.

CoxpaHeHHE MEXaHMYECKOW OHEPruM INpH ABWKCHUU Tela I0J JEHCTBHEM
NPY’KUHBI.

Jlabopamopuvie pabomul u onvimol.

KoHcTpynpoBanue TpakTa Juisl pa3roHa U JAJIBHEHUIIEro paBHOMEPHOTO JIBUKEHUS
HIapUKa WINA TEIEKKH.

Omnpenenenne cpeHEl CKOPOCTU CKOJIBKEHUS OpycKa WM JBUKEHMsSI LIapUKa I10
HAKJIOHHOU IUTIOCKOCTH.

OnpeneneHue yCKOpeHUs Tejaa IPU PABHOYCKOPEHHOM JBHKEHUU IO HAKIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBUKEHHUH
0e3 HaYaJIbHOM CKOPOCTH.

[IpoBepka rumoOTE3bl: €CIM MNpPU PABHOYCKOPEHHOM [IBHJKEHHHM O€3 HadallbHOUN
CKOPOCTH IYTH OTHOCSTCS KakK psAJl HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHHS CKOJIBXEHHUS OT CHJIBI HOPMAJIBHOIO
JTABJICHUS.

Onpenenenue ko3 GUIEHTa TPEHUST CKOJIbXEHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenne pabOThl CHIBI TPEHUS NPU PABHOMEPHOM JBM)KEHHU TeJa IO
TOPU30HTAJIBbHOM ITOBEPXHOCTH.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTH MPU MOABEME Ipy3a C HCIOJIb30BAHUEM
HEMOJABM)XHOTO U MOABUKHOTO OJIOKOB.

N3yyeHue 3aK0HAa COXPaHEHHUsI SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusl U BOJIHBI.

KonebarenbHoe neuxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUI: IEPHO/I,
4acToTa, aMIUINTyJa. MartemMaTnyecKuil U NpYyKUHHBIM MasATHUKHU. lIpeBpamienue
SHEPrUM MpH KOJIeOATETHLHOM JIBHXKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennesle — konebanus.  Pe3onanc.
Mexanuuyeckue BoJiHBI. (CBoiicTBa MeXaHMYECKMX BOJH. IIpojonbHble U
nornepeyHble BOJHBI. [[MMHA BOJHBI M CKOPOCTh €€ pacmpoCTpaHEHUS.
Mexanuyeckue BOJIHBI B TBEPJIOM TENE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Hemoncmpayuu.

HabGntonenue konebanuii Ted MoJ| AEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.



Habmonenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.
Habmroienue BhIHYXIEHHBIX KOJI€OaHHI U pe30HaHca.
PacnipocTpaneHne MpoI0JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHUI PE30HAHC.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre 4acTOTH U MEpHo/a KOJIeOaHHI MaTeMaTHIECKOTO MasATHUKA.
OmnpeneneHre 4acTOThl U MepUoia KoJieOaHUN PYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Mepuoja KoiaeOaHuii MOBEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpUOJa KOJIEOAHWHA NPYKUHHOTO MASTHHKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTHU TE€PHOJIa KOJEOaHUM rpy3a, MOJBEHICHHOTO K HUTH, OT
Macchl rpysa.

OneIThl, AEMOHCTPUPYIOIIME 3aBHUCUMOCTh Mepuofa KoJeOaHWd NPy KUHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTH MPYKUHBI.

N3mepenne ycKopeHusi CBOOOIHOTO NaJCHHUS.

Pazgea 10. D1eKTpOMArHuTHOE MOJIE M 3JICEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »ieKkTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.

OnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BosHOBBIE CBOIICTBa
CBeTa.

Jemoncmpayuu.

CBOICTBA PJIEKTPOMATHUTHBIX BOJIH.
BostHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

N3ydeHne cBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C IOMOIIbIO MOOMIJIBHOTO TenedoHa.

Paszgea 11. CBeroBbIe siBJICHHS.

JlyueBas  mogmen»  cBera.  HMcrounmkm — cBeta.  IIpsMonunelrHoe
pacnpoctpanenue cBera. 3atMeHus ConHna u JIynsl. Otpaxkenue ceeta. [1nockoe
3epKajo. 3aKOH OTPaXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
oTpaxkeHue cBeTa. lcronb3oBaHWE TMOJHOTO BHYTPEHHEIO OTpPaKeHUs B
ONTUYECKUX CBETOBOAX.

Jlunza. Xop myuent B mua3ze. OnTudeckas cucrema goToarmapara, MUKpOCKOTa
u Teneckomna. a3 kak ontuyeckas cucreMa. biim3opyKkoCcTs U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbeitel HetoTona. CroxeHue
CHEKTpalIbHBIX I[BETOB. J{Mcnepcus cBeTa.



Hemoncmpauyuu.
[IpssMOIMHENHOE pacpOCTPaHEHNE CBETA.
OTtpakeHue cBeTa.
[Tonyyenue n300paxkeHUH B IMIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTuyecKkuit CBETOBO/I.
Xopx jtydeil B coOmparonieit JIMH3e.
XoJ JIyder B paCCEUBAIOIIEH JIMH3E.
[Tonyyenue n300paxxeHU ¢ TOMOIIBIO JIUH3.
[Tpuniun aeiictBus ¢poToanmapara, MUKPOCKOTA U TEJIECKOIIA.
Mopens ria3sa.
Pa3noxenue 6e1oro cBera B CIEKTP.
[Tomydyenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimaol.

HccnenoBanne 3aBUCUMOCTH yIjla OTPa)KEHHSI CBETOBOTO JIyda OT yIJia MaJCHHUS.
N3yueHne XxapakTepUCTUK U300paKeHUS TIPEMETa B INIOCKOM 3epKaJie.
HccnenoBanne 3aBUCUMOCTH yTJIa TPEJTOMIIEHHSI CBETOBOTO JIy4a OT yIJia MaJeHus
Ha FPAHULE «BO3IYX—CTEKIIOM.

[Tonyyenune n300pakeHU ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

Omnpenenenue HOKYCHOTO pacCCTOSTHUSA U ONTUYECKOM CHIIbI COOMPAIOIEH JTNH3BI.
OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIICKTP.

OneITHl IO BOCHPUSITHIO I[BETA MPEAMETOB NIPU MX HAOIIOJCHUU Yepe3 I[BETOBBIC
GUIBTPEIL.

Pa3pen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pe3epdpopna u miuanerapHas Mozenb atoma. Mogens atoma bopa.
Hcnyckanue u norniomenne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanunoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpainieHus. [lepuon nonypacnaga aTOMHBIX SIAEP.

SnepHble peakunu. 3aKOHBI COXPAaHEHHS 3apsiAOBOIO MU MAacCCOBOTO YHMCEIL.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchbl M SHEprum. Peakuum cuHTE3a U
nenenusd siaep. Ucrounuku 3aeprun CostHIla U 3BE3 .

SnepHas sHepreTuka. J{eMCTBUS pPagMOAKTUBHBIX HW3JIyUYCHUW HA IKUBBIE
OpTraHU3MBI.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MTOTJIONIEHUS.
CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopoa.

HaOmronenue tpexoB B kamepe Buibcona.



PaboTa cuérunka HOHU3UPYIOMINX U3ITYyICHUH.
Peructpanus u3mydeHusi IpUPOIHbIX MUHEPATIOB U MTPOTYKTOB.
Jlabopamopuvie pabomul u onvimol.
HabnrofeHue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.
HccnenoBanue TPEKOB: W3MEPEHHE SHEPTMM YACTHUIBI M0 TOPMO3HOMY IyTH (IO
dotorpadusm).
W3mepenne paanoakTUBHOTO (oOHA.

IHoBTOPHUTEIHLHO-00001AIOIIUI MOLYJIb.

[ToBTOpUTENHEHO--00001IAIONINN MOAYJIb IPEAHA3HAYEH /IJI CUCTEMAaTH3allu1
1 000011IeHUs TPEAMETHOTO COICPKAHUS U OIbITA JIEATETLHOCTH, TPUOOPETEHHOTO
Py M3YYCHUH BCETO Kypca (PU3MKH, a TakKe JJI MOATOTOBKM K OCHOBHOMY
TrOCYJapCTBEHHOMY 3K3aMeHYy MO (U3HKe i1 OO0ydYarolMXCs, BRIOPABIIUX ATOT
y4eOHBIN TpeIMeT.

[Ipy “3ydyeHUM AAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTCsl JOCTHXKCHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  OoOydeHusi, (dopMupyercs
€CTECTBEHHOHAyYHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB MCCIICIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBIACHATH (PU3MUecKue
ABJICHUSI, TPUMEHSS T[OJy4YEHHBbIE 3HAHHWS, pelmaTh 3ajJadyd, B TOM YHCIE
Ka4ueCTBEHHbIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBHO IESITEILHOCTHBIN XapaKkTep JAHHOTO pa3jieia peaanu3yeTcs 3a
C4€T TOTO, YTO OOYHAIOIINECS BHITIOIHSIOT 3aJ]aHusl, B KOTOPBIX UM IMPEJIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUI pacrno3HaBaTh M HAYYHO OOBSICHATH
dbu3ndecKue SBICHUS B OKPY’KAOIIECH MPUPO/IEe U TOBCETHEBHOM KU3HU;

WCIIOJI30BaTh HAYUYHbIC METObI UCCIEAOBAHUS (PU3UUECKUX SIBJICHUM, B TOM
Yyucie A1l IPOBEPKU TUIIOTE3 U MOJTYyUYEHUS] TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JTOCTHXKCHHH COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMEP, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
HSHEPIrUM HAa OCHOBE 3aKOHA IMPEBPAICHUS U COXPAHEHMS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pPE3yIbTaTOB.

B pesynbrate nzydenus QUMK Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMS
y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YacCTH:
1) naTpUOTHYECKOT0 BOCTIMTAHMS
— TPOSIBICHUE WHTEpPECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3nUecKoil HayKH;
— LIEHHOCTHOE OTHOIIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PUZUKOB;
2) rpamaaHCKOro M JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:
— FOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUXEHUMN
busuKy;
— OCO3HAaHHME BAXHOCTH MOPAIBHO--3TUYECKUX MPUHIIUIOB B AEATEIbHOCTU
YYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
— BOCIIPUSATHE OSCTETUYECKUX KauyecTB (U3MUECKOW HayKu: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO NMMO3HAHUA:
— OCO3HAaHME LEHHOCTH (PU3MYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUILIEW COCTABISIOIEH KYJIbTYPHI;
— pa3BUTHE HAYYHOW JIO003HATEIBHOCTH, HHTEpeca K HCCIEN0BATEIHCKON
JEATEIIbHOCTH;
5) popMupoOBaAHUSA KYJIbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOTO 0JIArONOJIyYHs:
— OCO3HaHME IIEHHOCTH 0e30macHoro ooOpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTH TIpaBWJI O€30MacHOr0 TOBEACHHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJIEKTPUUYECKUM M TEIUIOBHIM OOOpYIOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;
— c(hopMupoBaHHOCTH HaBbIKA pedIEeKCUU, TPU3HAHKE CBOETO MpaBa Ha OIIMOKY U
TaKOTO € MpaBa y APyroro 4eioBeKa;
6) TPy10BOI0 BOCIIUTAHMS:
— AaKTHUBHOE YYacTHE€ B PEUICHUH MPAKTUYECKUX 3aj1ady (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aIuu, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HAIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEC ¥ PU3NUECKUX 3HAHHIM;
— MHTEPEC K MPaKTUUECKOMY U3Y4YeHUI0 Mpodeccui, CBSI3aHHBIX C (DU3UKOI;



7) 3K0JIOrH4eCKOro BOCIIMTAHMS

— OpHEHTAIMsI Ha IpUMEHeHre (PU3NUYECKUX 3HAHUMN IS pelIeHus 3a1a4 B 00J1acTu
OKpY’KaloIlel Cpeapl, IUIAHUPOBAaHMSA IIOCTYINKOB M OICHKHM HMX BO3MOXHBIX
HOCTIC/ICTBHH [T OKPY’KaIOLIeH CpeIbl;

— OCO3HaHHE TJI00ATBHOTO XapakTepa AKOJOTHYECKUX MpoOJieM W MyTed ux
pelieHus;

8) amanTanuu K M3MEHAIOLIHUMCS YCIOBHSIM COLUATbHOI M PUPOIHON cpeabl:
— MOTPeOHOCTh BO B3aUMOJICHCTBUU MPHU BBHIIIOJHEHUU MCCIEIOBAHUNA U MPOECKTOB
bu3nyeCcKOil HANIPaBICHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSM JAPYTHUX;

— MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO e TeIbHOCTB;
— noTpeOHOCTh B (HOPMHUPOBAHMM HOBBIX 3HAHWM, B TOM 4ucie (OpMyIHpPOBATH
U7IeH, TOHATHS, TUIIOTE3bI O GPU3NYECKUX OOBEKTAX U SIBICHUAX;

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

— IUTAaHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUHU HOBBIX (PU3NUECKUX 3HAHUM;

— CTpEMJICHHE aHaJIM3UPOBATh U BBIABIATH B3aUMOCBSA3M NPUPOABI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

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

METAIIPEJMETHBIE PE3YJIBTATBI

B pe3ynbTaTe ocBOeHUs MpOTrpaMMEI 0 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIE TCUCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISATHBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble Jilornueckue aAeMcTBUA:
BBISIBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJIICHHI);
yCTaHaBJIMBaTh CYIICCTBEHHBIH MpHU3HAK KIAacCHU(UKAIIMA, OCHOBAHUS IS
00001IIeHNS U CPAaBHEHUSI,;
BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B pacCMaTpUBaeMbIX (haKkTax, JTaHHBIX
Y HaOJIIOJICHUSIX, OTHOCAIIUXCA K (PU3UYECKUM SIBIICHUSIM;
BBISIBIIATH PUIUHHO--CJICACTBEHHBIC CBS3H MPU M3YUCHUU (DU3UYCCKUX SBJICHUN U
MPOIIECCOB, JeNIaTh BHIBOJABI C HCIOIB30BAHUEM JCAYKTUBHBIX W HHIYKTHUBHBIX
YMO3aKJIIOUC€HHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS35X (PU3MUECKUX BEJINYHUH;



CaMOCTOSITENIFHO BBIOMpATh CIOCOO perieHus y4deOHOW (U3NYECKON 3amadu
(cpaBHEHHE HECKOJBKHMX BAPUAHTOB PEILEHUs, BHIOOp HanOoJsiee MOAXOMASILErO C
y4€TOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.
MCITIOJIb30BaTh BOMPOCHI KaK MCCIIECOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTh MO CAaMOCTOATEIBHO COCTaBJIEHHOMY IUIAHY OIIBIT, HECJIOKHBIN
bU3UYeCKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAHNE (PH3NICCKOTO SBIICHUS;
OLICHMBATh Ha MPUMEHUMOCTD U JIOCTOBEPHOCTh MH(GOPMAIIHIO, TOJYYEHHYIO B XO/1€
UCCJIEIOBAHUS WJTM DKCIIEPUMEHTA;
CaMOCTOATENBLHO (OPMYJIMPOBAaTH OOOOIIEHUS ¥ BBIBOJBI IO pE3yJbTaTaMm
IPOBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,
POTHO3UPOBATh BO3MOXHOE JalIbHEHIIee pa3BUTHE (PU3UYECKUX IPOIIECCOB, a
TaK)K€ BBIJIBUTATh MPEANOJIOXKEHUS 00 HMX Pa3BUTUM B HOBBIX YCIOBUSIX U
KOHTEKCTaXx.

Pabora ¢ undpopmaunmeii:
IPUMEHATH Pa3IHMYHbIe METObI, MHCTPYMEHTHI M 3alPOCHl MPU MOUCKE U O0TOOpE
MH(OpMAIUU WK JaHHBIX C YYETOM MPEAJIOKEHHOW yueOHON (PU3NYecKon 3a/1auu;
aHAJIM3UPOBaTh, CHUCTEMAaTU3UPOBAaTh W  HUHTEPIPETHPOBATH  HUHQPOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;
CaMOCTOATENILHO BBIOMPATh ONTUMANBHYIO (DOpMY IIpeACTaABICHHUS HH(POpMALUU U
WLTIOCTPUPOBATH PelIaeMble 3a7aui HECTIOKHBIMUA CXEMaMU, AUarpaMMaMu, HHON
rpadukoil 1 ©X KOMOMHALIUSAMH.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:
B XOJIe O0CYXJIeHHs y4eOHOTO MaTepualia, pe3yJbTaToOB JIa0OpaTOPHBIX padoOT U
MIPOEKTOB 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCY)KIaeMOil TeMbl M BBICKA3bIBATh
UJIeU, HAIlCJICHHbIE Ha pEIICHUE 3a/ladyd U TOJJEp>KaHHe OJaroxenarejabHOCTU
OOIICHMS,
COTIOCTAaBIISAITh CBOM CYXJICHUSI C CYXKIACHUSIMHU JIPYTUX YYACTHUKOB JMAJIoOra,
OOHapyXHBaTh PA3IUIHNE U CXOACTBO MO3UIIHIA;
BBIPQKATh CBOKO TOUYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
nyOJIMYHO TPEACTaBIATh PE3YNbTAaThl BBIMOJHEHHOTO (DU3WYECKOTO OTMbITa
(9KCTIEpUMEHTa, UCCIIEeI0OBaHUS, IPOCKTA);
MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHANBUIYATBLHON pabOThHI
IIPU pEeUICHUU KOHKPETHOM (pu3HUecKor MpoOIeMbl;
MIPUHUMATh LIEJM COBMECTHOW JIE€SATEIIbHOCTH, OPraHW30BbIBATH JICHMCTBUS IO €€
JOCTHKEHHUIO: PACTIPENeNsiTh POJH, O0OCYXJaTh MPOLECChl U Pe3yJbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;
BBITIOJIHATH CBOIO YacTh paOOThI, TOCTUrasi KAYECTBEHHOTO pe3ysibTara Mo CBOEMY
HATPAaBIECHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C IPYTUMU YJICHAMH KOMaH/IbI;



OLICHMBATh KauyeCTBO CBOEro BKJIaJa B OOWIMKA MPOAYKT IO KPUTEPHSM,
CaMOCTOSITENIbHO C(HPOPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHSL.

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIE 1eHCTBUS

Camoopranusanms:
BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyalMsIX, TPEOYIOMIMX st
penieHus GU3NUECKUX 3HAHUI;
OpPUEHTHPOBATHCS B PA3IMYHBIX MOAXOAaX MPUHATHUS pEeIIeHUN (MHAUBUAYAJIBHOE,
MPUHATUE PELICHUS B TPYIIIE, IPUHITHE PELIEHUN TPYIIION );
CaMOCTOSITENIFHO COCTAaBJISITh aJITOPUTM pelIeHHs] (PU3NYECKON 3a/1auu WM IIaHa
VCCJIEIOBAHUS C YUYETOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATH IIPEUIaracMble BapUaHThI PEILICHU;
Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YJMOLMOHAJIBHbIN HHTEJJICKT:
JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Npejiararh rjiaH e€ U3MEHEHHUS,
OOBSCHATh NMPUUMHBI JOCTHXKEHUS (HEJOCTUKEHHS) PE3yJIbTaTOB JAESTEIbHOCTH,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHUCIE B XOJ BBIIIOJHEHUS
(U3MYECKOro HCCIeAOBaHUS WIJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBUINXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJHOCTEMH;
OLICHMBATh COOTBETCTBHE pe3yJIbTaTa LIEJIA U YCIOBUSAM;
CTaBUTh ce0s Ha MECTO JIPyroro 4ejoBeKa B XOJE CIOpa WU AMCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTHUKY JPYToro;
NpU3HAaBaTh CBOE MPaBO HA OWIMOKY NpHU peumieHuu (U3MYECKUX 3a1ad WIA B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 KJacce npeaMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:
UCIIOJIb30BaTh MOHATHA: (PU3MYECKHE M XUMHUYECKHE SBJICHMs, HaOJIO/IEHUE,
HKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €IMHULIBI (PU3NYECKHUX BEIMYUH, aTOM, MOJIEKYJIa,
arperatHbple  COCTOSIHUSI ~ BemiecTtBa  (TBEpAOE, IKUIKOE, Tra3zo00pa3Hoe),
MEXaHUYeCKOoe JABWKEHUE (pPaBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TpPaeKTOpHs, paBHOAEUCTBYIOIIas cuia, nedopmanus (ymnpyras, IUtacTUdeckas),
HEBECOMOCTH, COOOLIAIOIINECS COCY/IBL;
paznuyaTth sBieHUS (IudQy3us, TEMIOBOE [BH)KEHHME YacTHIl BEIIECTBa,
pPaBHOMEpHOE ABUKEHUE, HEPABHOMEPHOE JABUKEHUE, UHEPLUS, B3aUMOJEHCTBUE
TeJ, paBHOBeCHME TBEPABIX TEJI C 3aKPEIUIEHHOM OChIO BpalleHMs, Iepeaayda



JaBiCHUS TBEPABIMHU TEJIaMH, KHIKOCTAMU M Tra3aMu, aTMOC(EpHOE NaBJCHHE,
IUIaBaHUE TeJ, MPEBpPAlICHUS MEXaHUYECKON HSHEpruu) IO ONUCAHUI0 HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIMIMX JaHHOE
busnUecKoe SBICHHUE;

pacro3HaBaTh MPOSBICHUE H3YUYCHHBIX (PU3UYECKUX SIBIICHUW B OKPY’KaIOIIEM
MHUpE, B TOM 4ucie (U3UYECKUE SIBIICHHUS B MPUPOJE: MPUMEPHI JIBHXKECHHS C
pPa3IUYHBIMH CKOPOCTSIMU B KUBOW U HEKUBOU MPUPOJE, AEUCTBUE CUIIBI TPEHUS B
OpUpPOAE U TEXHUKE, BIMUSHHE aTMOCHEPHOro JABJICHHS HA >KUBOW OPTraHU3M,
IJIaBaHUE pbIO, phIYard B TeJE YeJIOBEKa, MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO
3a/layy B y4eOHYIO, BBIICIATh CYIIECTBEHHbIE CBOWMCTBA (MPU3HAKU) (PU3HUYECKHUX
SIBIICHUI;

ONKCHIBAaTh M3yUYEHHBIE CBOWCTBA Ted M (UINYECKUE SBICHUS, HCIOIb3YS
¢uznyeckue BeIMUYUHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBAa, BpeMs, IYTh,
CKOPOCTb, CPEIHSAsI CKOpPOCTb, CHJIa YIIPYTOCTH, CHJa TSDKECTH, BEC Tela, Cuia
TpeHUs, AaBieHUe (TBEPAOro Tella, XUIAKOCTH, Ta3a), BBITAIKUBAIOIIAS CHIIA,
MexaHu4eckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PUUIHEHT
MOJIE3HOTO IEUCTBUS MEXAaHU3MOB, KHHETHUYECKAsl M OTEHIIMAIbHAS SHEPTUs), IPU
OIKCaHUU NPABUIBHO TPAKTOBATh (PU3NUECKHUI CMBICI UCTIONIBb3YEMbIX BEIMUUH, UX
0003HaUYEHUs W EOUHUIBl (U3NYECKUX BEJIMYMH, HAXOAUThb (HOPMYIIbI,
CBSA3BIBAIOLIUE JIAHHYIO (DU3UUECKYIO BEIUYHMHY C IPYTUMU BEITUYHMHAMH, CTPOUTD
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJINYMUH;

XapaKTepU30BaTh CBOMCTBA Ted, (U3UYECKUE SIBICHUS U IPOLECCHI, UCHOJIb3Ys
IpaBUJIa CJIOKEHUS CUJI (BJI0JIb OJJHOM IpsIMOI ), 3aKkoH I'yka, 3axoH Ilackass, 3akoH
Apxumena, TpaBUJIO paBHOBECHs phiuara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXaHUKH,
3aKOH COXPAaHEHUs MEXAHWYECKOW DHEPIrMH, INPHU DTOM JaBaTh CIIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BHIPAXKECHHUE;
OOBACHATH (U3NYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBAa TeN, B TOM YHUCIE U B
KOHTEKCT€ CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBISBIATH
MPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JTOrMYeCKUX 1IaroB
c onopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UYECKUX SBJICHHUM, PU3NUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemiate pacu€THble 3a7ayd B 1-2 AeicTBHs, MCMONB3Yysd 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIOLME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE AaHalIM3a YCIOBUS 3aJayu
3aMMChIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE BETUYUHBI B (DOPMYIIBI U
MPOBOJUTH PACUYETHI, HAXOIUTh CIPABOYHBIE JAHHBIC, HEOOXOAUMBIE JIsl PELICHUS
3a]1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYEeHHON (PU3NYECKON BETNUUHBI;
pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MpU MOMOUIM (PU3UUECKHUX
METOJIOB, B OINMCAHWM HCCIIEIOBAaHUS BBIIEIATH IMPOBEPSIEMOE MPEIIOIOKEHUE



(rumote3y), pa3inyaTh U MHTEPIPETUPOBATH MOJYYEHHBIA PE3yJIbTAT, HAXOAHUTh
OLIMOKH B XOJI€ OTbITA, JIETaTh BEIBOJBI 110 €T0 Pe3yIbTaTaM;

IPOBOAUTH OMBITHI O HAOMIOACHUIO (U3UYECKUX SBICHUM WIN (DU3HUECKHUX
CBOMCTB Tel: (OpMyYIHpPOBATh IPOBEPSIEMBIE ITPENITIONIOKEHNS, COOUPATh YCTAHOBKY
U3 NPEJIOKEHHOIO O0OpYyIOBaHUs, 3alUCBIBATH XOJ OMNbITa U (HOPMYIHPOBATH
BBIBOJIBL;

BBIIIOJIHATH MPAMbBIE U3MEPEHHS PACCTOSHUS, BPEMEHH, MacChl Tela, 00bEMA, CUIIbI
U TEMIEpaTypbl C UCIHOJIb30BAHUEM AQHAIOTOBBIX U LHU(PPOBBIX MPHOOPOB,
3alliChIBaTh NOKa3aHUsl MPUOOPOB C YUETOM 33JaHHON a0COIIOTHOW MOIPEUIHOCTH
W3MEPEHNM;

MPOBOJNUTDH HCCIIEAOBAHNE 3aBUCUMOCTH OAHON (PU3NUECKON BEIMYUHBI OT APYToit
C UCIOJIb30BAaHWEM TMPSAMBIX HM3MEpPEHUN (3aBUCUMOCTH NYTH PaBHOMEPHO
JBHKYILIETOCS TEJIa OT BPEMEHU JIBU>KEHHUSI TEJ1a, CUIIbI TPEHUS CKOJIBKEHHUS OT Beca
TeNa, KayecTBa 0OpabOTKU MOBEPXHOCTEHN TeI M HE3aBUCUMOCTU CHJIBI TPEHUS OT
IUIOLIAAN COMPUKOCHOBEHUS TEJ, CWIbl YIPYTOCTH OT YJIJIMHEHUS MPYKUHBI,
BBITAJIKMBAIOIIEH CHUJIBI OT 00BbEMA MOrpYyKEHHOM YacTH Tela W OT IJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT IIYOMHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUM IUIaBaHUsI T€J, YCIOBUIM paBHOBECHUS pblyara 1 0J0KOB),
y4acTBOBaTh B IUIAHUPOBAHMM y4€OHOTO MCCIIEAOBAaHUSA, COOUMpaTh YCTAaHOBKY U
BBIIIOJIHATD U3MEPEHHUS, CIEAYS PEAJIOKEHHOMY TUIaHY, (PUKCHUPOBATH PE3YJIbTATHI
MOJIY4YeHHOW 3aBUCUMOCTH (PU3UUECKUX BEIMYMH B BUJE MPEIIOKEHHBIX TaOIUI] U
rpauKoB, AeaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIUYMH (IJIOTHOCTH BEILIECTBA
XKUIKOCTH M TBEPAOrO Tela, CUiIa TPEHUS CKOJIbKEHUsS, JIaBICHHE BO31yXa,
BBITAIKMBAIONIAS. CHUJIA, JIEWCTBYIOIIAs Ha TNOrPY>KEHHOE B JKUIKOCTH TEO,
KO3 (PUIIMEHT OJIE3HOTO AEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS NPEII0KEHHON
UHCTPYKLMU: TpPU BBIIOJHEHUU H3MEPEHUN coOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY Y BBIUHCIIATh 3HAYEHNE NCKOMOM BEJTMYUHBL;

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

yKa3blBaTh MPUHLMUIIBI JEUCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAIOIINECS COCYAbl, 0apOMETp, pbluar, MoABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;

XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOW Ha UX ONUCAaHUS (B TOM YHCIE: MOALIUITHUKH, YCTPOUCTBO
BOJONPOBO/IA, TUAPABINYECKHI MPECC, MAHOMETP, BEICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), UCTIONb3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SBICHUI U HEOOXOIUMBIE
¢duznyecKkre 3aKOHbI U 3aKOHOMEPHOCTH;



OPUBOJUTH MPUMEPHl (HAXOAUTh WH(GOPMALMIO O MpHUMEpax) MPaKTHYECKOTO
UCIIONB30BaHusl (PU3MUECKUX 3HAHUN B MOBCETHEBHOW >KWU3HU ISl OOECreueHus
0e30macHOCTH TpU OOpallleHuu ¢ TpUOOpaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXPAaHEHHUSl 370pPOBbsI M COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IIOBEJICHUS B
OKpYXKarollen cpeae;
OCYIIECTBISATh OTOOP MCTOYHMKOB MH(popmanmu B MIHTepHETE B COOTBETCTBUH C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEKOIIMXCA 3HAHUA U IyTEM
CPaBHEHHUSI Pa3jIMYHBbIX MCTOYHUKOB BBIAEIATH MH(POPMALUIO, KOTOpas SIBISETCS
IPOTUBOPEUUBON MM MOXKET OBITh HEJTOCTOBEPHO;
UCIOJb30BaTh INPU BBINOJIHEHMHM Y4YEOHBIX 33JaHUA  HAYYHO--NOMYJISIPHYIO
auTepaTtypy (pusMdeckoro coaepikaHus, CIpaBOYHBbIE MaTEpUaibl, PECYpChl CETU
WuTepHer, BnaxeTs npuéMaMU KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHuUs
uHGOpMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHbBIE U YCTHBIE COOOILIEHUS HA OCHOBE 2—
3 MCTOYHHMKOB MH(POpMALHUU (PUIUUECKOTO COJAEPKAHMS, B TOM YHUCIE ITyOJIMYHO
JienaTh KpaTKue cOOOLIEHUs O PE3yJIbTaTax MPOEKTOB WM yY€OHBIX UCCIIEI0BAHUM,
IIPU 3TOM TPAMOTHO MCIIOJIB30BATh H3YYCHHBIM IOHATHMHBIN ammapar Kypca
(Gu3KKH, COMPOBOKIATh BHICTYIIJICHUE MPE3EHTALUEH;
IIPU BBITIOJTHEHUH YUEOHBIX IPOEKTOB U MCCIIEI0BAHUMN pacipeesiTh 00s3aHHOCTH
B IPYIINE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJja4aMH, CIEIUTh 32 BHIIIOJTHEHUEM
IiaHa JEWCTBUM, aJ€KBATHO OLICHMBATh COOCTBEHHBIM BKJIAJ B JI€ATEIbHOCTH
IpyIIbl, BbICTpaWBaTh KOMMYHHUKAaTUBHOE B3aUMOJCHCTBUE, YUYHMTHIBAsI MHEHHE
OKpYXKaIOIHX.

K koHiy oOyuenus B 8 kijiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
MCITI0JI30BATh MOHSTHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAIUIMUECKUE U aMop(HBbIe Tea,
HACBIIICHHBIA W HEHACBIIICHHBIA I1ap, BJIAXHOCTh BO3JyXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPT U, TEIJIOBOM JABUTATEIb, SJIEMEHTAPHBIN JEKTPUUECKUH 3aps/l,
AIEKTPUUECKOE T0JIE, MPOBOJHUKU U JUAJIEKTPUKU, MOCTOSHHBIN ANEKTPUUECKUN
TOK, MAarHUTHOE T0JIE;
pa3nuuaTh sBJICHMS (TEIUIOBOE pacIIMpeHHe U CKaTue, Telionepeaaya, TeIioBoe
paBHOBECHE, CMAayuMBaHWE, KANWUISPHBIE SBJICHUS, HCHApEHHE, KOHJIEHCALWs,
IJIaBJ€HUe, KpUCTalu3anus  (OTBEpJEBaHMUE), KHUIEHHe, Temionepenaya
(TemI0npPOBOJHOCTD, KOHBEKLIUS, U3IIyUCHHE ), HIEKTPU3ALMs TE, B3aUMOCHCTBUE
3apsAI0B, JEUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICICTBUE
MarHuTOB, JEHCTBHE MAarHUTHOTO MOJISl HA IPOBOJHMK C TOKOM, 3JIEKTPOMAarHUTHas
WHAYKIUS) MO ONHCAHUI0 HMX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;



pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKHUX SBICHUNA B OKPYKaIOIIEM
MUpE, B TOM YucCIle (PU3HUecKue SBJICHUS B IPUPO/JIE: TOBEPXHOCTHOE HATSKEHHUE U
KaNWUISIPHBIEC SIBJICHHUS B MPUPOJE, KPUCTAIBI B Npupojae, uznydenue CoiiHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEsl, CHETa,
AIIEKTPUUECKUE SBJICHUS B arMmocdepe, SJIEKTPUUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE ToJjie 3eMiid, Apeld moarcoB, Pojab MAarHUTHOTO TIOJIS TSl J)KM3HU Ha
3emuie, MOJISIPHOE CUSIHUE, TIPH 3TOM IIEPEBOIUTH MPAKTHYECKYIO 3a]1a4y B yUeOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

ONKCHIBATh M3YYCHHBbIC CBOMCTBA Tel M (U3MYECKUE SIBICHUS, HCIOJIb3YS
bu3nUecKue BeIMYMHBI (TeMIIepaTypa, BHYTPEHHSIS SJHEPTHUsl, KOJIMYECTBO TEILIOTHI,
yAENbHAsA TEIIOEMKOCTh BEIIECTBA, YJEIbHAs TEIUIOTA IUIABJICHUS, YAEIbHas
TEIUIOTa MapooOpa3oBaHusl, yAelbHas TEIUIOTa CrOpPaHMs TOIUIMBA, KO3()PHUIMEHT
IIOJIE3HOTO JIEWCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENbHAs BIAXXHOCTh BO3/YXa,
NIEKTPUYECKUI 3apsj, CWJIa TOKA, AJIEKTPUYECKOE HAIPSIKEHUE, CONPOTUBIICHUE
IPOBOJHUKA, YJIE€JIbHOE COMNPOTUBIEHUE BElIeCTBAa, pabOTa M MOIIHOCTh
AIEKTPUYECKOr0 TOKA), MPU OMUCAHUU PABUIBHO TPAKTOBATH (PU3NYECKUIA CMBICT
UCIIOJIB3YEMbIX BEJIMYMH, OOO3HAYEHUS M €JUHULBI (PU3UYECKUX BEIUYUH,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIIMYUHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PU3MUECKHUE SIBICHHUS M IPOLIECCHI, HCIOIb3YS
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHHUSI BEIIECTBA,
IPUHLIMII CYNEepPHO3ULUU ToJjiel (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH COXPaHEHUs
3apsna, 3akoH OMma Ui yyacTka Lend, 3akoH J[xoyis—JIeHna, 3aK0H COXpaHEHUs
SHEPrUM, MPU STOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMCHIBAThH €T0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3MYECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTYaLU IIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISATD
IPUYUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—2 TOTMYeCKUX 1I1aros ¢
onopoii Ha 1—2 U3y4eHHbIX CBOMCTBA (PM3UUYECKUX SBJICHUH, (PU3UUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemiatb pacu€THble 3a7ayd B 2—3 JAEUCTBUS, UCIOJB3Ys 3aKOHBI U (POPMYIIBI,
CBsI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJOBHS 3a/ladyd
3aMKCBIBATH KPATKOE YCIIOBUE, BBIABIISITh HEAOCTATOK IaHHBIX IS pELIEHUS 3a/1a4H,
BBHIOMpaTh 3aKOHBI M (HOPMYJIbI, HEOOXOAMMBIE Il €€ pEeIIeHUs, MPOBOJIUTH
pacy€Thl M CpaBHHUBATh IIOJyYEHHOE 3HAUY€HHE (PU3NYECKOW BEIMYUHBI C
W3BECTHBIMH JJTAHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIINTh NPU MOMOUIM (PUIUUECKUX
METO/IOB, MWCHOJb3ys OINHCAHWE UCCIENOBAHUS, BBIICISATH MPOBEPSEMOE



IPEIOJIOKEHNE, OLIEHUBATh NMPABUIBLHOCTD MOPSIIKA MPOBEACHUS HCCIEAOBaHUS,
JIeNaTh BBIBOJIBI;

IPOBOAUTH OMBITHI TO HAOMIOACHUIO (U3WYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB TeN (KanWUISPHBIC SIBJICHMS, 3aBUCUMOCTb JaBJICHHUS BO3/yXa OT €ro
o0bEMa, TemImepaTypbl, CKOPOCTH IIpollecca OCTBIBAHMS M HarpeBaHus Ipu
U3TYyYEeHUH OT I[BeTa M3JIydaromel (MOTJOMIAoIei) MOBEPXHOCTH, CKOPOCTh
UCHIApEHUsi BOJBI OT TEMIIEpaTyphl JKUAKOCTH U IUIOMAAU €€ MOBEPXHOCTH,
AJIEKTpU3aLUs TNl U B3aUMOJCHCTBUE AIIEKTPUUECKUX 3apsi/ioB, B3aUMOJIECHCTBUE
IOCTOSIHHBIX MarHUTOB, BU3YyaJIU3allisl MArHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOTO MOJIA Ha IMPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTa,
CBOMCTBA AJIEKTPOJBUTATENS MOCTOSHHOTO TOKA): (POPMYIHpOBaATH MPOBEPSEMBIC
IPEINONIOKEHUsI, CcoOUpaTh YCTAHOBKY U3 TMPEAJIOKEHHOTO 000pya0BaHus,
OIKCHIBATh XOJ1 ONbITa U (HOPMYIUPOBATH BHIBOBL;

BBIMOJIHATh TPSAMBbIE H3MEPEHUs TeMIepaTypbl, OTHOCUTEIBHOM BIIAXKHOCTU
BO3/lyXa, CUJIbl TOKA, HAMPSHKEHHUSI C MCIOJIB30BAaHWEM aHAJIOTOBBIX MPHUOOPOB H
JATYNKOB (PU3UYECKUX BEIUYHMH, CPABHUBATH PE3YyJbTAThl U3MEPEHUH C Yy4ETOM
3aIaHHOM aOCOIFOTHOM MOTPENTHOCTH;

IPOBOANUTDH HCCIEAOBAHNE 3aBUCUMOCTU OAHON (PU3NUECKON BEIMYUHBI OT APYroi
C UCTIOJIb30BaHUEM NPSIMBIX U3MEPEHUH (3aBUCUMOCTD COTIPOTHUBIICHUS IPOBOTHUKA
OT €ero JUIMHBI, MJIOUIAJW TMOMEPEYHOr0 CEYCHHS] W YACITHBHOTO COMPOTHUBICHUS
BEIIIeCTBA MMPOBOJHHKA, CHUJIBI TOKA, WAYIIETO Yepe3 MPOBOTHUK, OT HAMPSKCHHS Ha
IPOBOJHUKE, MCCIEIOBAHUE IOCIIEI0BATEIbHOTO U MapaJICIIbHOIO COEIUHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HUCCIENOBAHUE, COOMPATh YCTAHOBKY U BBIIOJHSATH
U3MEpPEHUs, Cleaysd NpPeUIoKEHHOMY IUlaHy, (UKCUpPOBAaThb  PE3yJIbTaThl
MOJTyYeHHOW 3aBUCUMOCTH B BHJE TaOmWIl ¥ TpaduKoOB, AeNaTh BBIBOJBI IO
pe3yabTaTam HCCIeI0BaHNUS;

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

XapaKTepU30BaTh MPUHIUIBI ACHCTBHUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOM Ha WX OMUCAHUS (B TOM YHCIIE: CUCTEMa OTOIUJICHHSI IOMOB,
THTPOMETp, MapoBasi TypOWHA, aMIIepMETp, BOJIBTMETP, CUETUHUK DIECKTPUICCKON
SHEPrUH, AIIEKTPOOCBETUTENBbHBIE MPUOOPHI, HarpeBaTelIbHbIE SJIEKTPONPUOOPHI
(mpuMepBbI), NIEKTPUUECKHUE MPEeIOXPAaHUTENH, FIEKTPOMArHuT, 3JIEKTPOABUTATENb
MOCTOSTHHOTO TOKa), HCIIOJIb3Ys 3HAHUS O CBOMCTBaxX (U3UYECKUX SIBICHUN U
HEe00XoauMble (PU3NYECKUE 3aKOHOMEPHOCTH;



pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA U U3MEPHUTENbHBIE MPUOOPHI 1O
CXeMaM M CXEMaTHMYHbIM pHCYHKaM (SKHIKOCTHBIH TEPMOMETp, TEpPMOC,
NICUXPOMETP, TUTPOMETP, JIBUraTellb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbl JJIEKTPUYECKUX IENed C MOCIeAO0BATEIbHBIM HU
NapajuleIbHBIM COEIUHEHUEM JJIEMEHTOB, pa3jivyas YCJIOBHbIE OO0OO3HAYEHUS
AJIIEMEHTOB JJIEKTPUUYECKUX LENIEH;
OPUBOJUTH MPUMEPHI (HAXOAUTh WH(GOPMALMIO O MPUMEPAX) MPAKTHUIECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXKU3HU Ui OOecreueHus
0e30MacHOCTH NpU OOpallleHuu ¢ NpudopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIoLIEH CpeIe;
OCYILIECTBIATh MOUCK MH(pOpManuu (U3NYECKOro coaepxanus B MHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAHUM U MyTEM CpaBHEHUS JONOJHUTEIBHBIX UCTOYHUKOB
BBIIEIATh MH(GOPMaLIMIO, KOTOpas SIBISIETCA MPOTHBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;
UCIIONB30BaTh TPU BBHIMOJHEHWM YUYEOHBIX 3aJaHUil  HAyYHO--TIOMYJISIPHYIO
auTepaTypy (pu3mdeckoro coaepikaHus, CIPaBOYHBIE MaTEpUaibl, PeCypChl CeTH
WuTepHer, BnaneTs Npu€MaMU KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uHGOpMaIMU U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE NMHCHMEHHBIE M KPAaTKHWE YCTHBIE COOOIIEHHs, 00001mas
UHGOPMAITHIO U3 HECKOJIBKUX HCTOYHUKOB (DU3MUECKOTO COJEPIKAHUS, B TOM YHCIIe
nyOJIMYHO MpPEACTaBIATh PE3yJbTaThl MPOEKTHOM WM UCCIEN0BATENIbCKON
NESATEIBHOCTH, MPU 3TOM TIPAaMOTHO HCIOJb30BaTh HW3YUYEHHBI MOHATUHHBIN
anmnapat Kypca GU3MKH, COMPOBOKIATh BHICTYIIJICHUE NTPE3EHTAIUEH;
IIPU BBITIOJIHEHUU y4YEOHBIX MPOEKTOB M HMCCIEAOBAHUN (PU3MUECKHX MPOIECCOB
pacmpeaensats 00s13aHHOCTHU B TPYIINE B COOTBETCTBUU C IIOCTABICHHBIMH 33Ja4aMH,
CIIEIUTh 3a BBIMOJHEHHEM IUIaHA JEUCTBUNH M KOPPEKTUPOBATH €ro, aJeKBAaTHO
OLICHMBAaTh COOCTBEHHBIH BKJAJ B JESATEIBHOCTb TPYNIbl, BBICTPaUBaTh
KOMMYHHKAaTHBHOE  B3aMMOJICHCTBHE, TPOSABISAA TOTOBHOCTH  pa3pemiaTrh
KOH(DJIUKTBHI.

K xoHiy oOyuenust B 9 kijiacce nmpeIMeTHbIE pe3yabTaThl HA 6a30BOM YpPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
UCIIOJIb30BaTh MOHATHA: CUCTEMa OTCY€Ta, MaTepuaibHas TOYKa, TPACKTOpHS,
OTHOCHTENFHOCTh ~ MEXaHWYEeCKOro  ABWXeHHs, jaedopmamus  (ympyras,
IUTaCTUYECKas), TPEHHEe, IEHTPOCTPEMUTEIHHOE YCKOpPEHHE, HEBECOMOCTh U
neperpy3ku, HEHTP TSHKECTH, aOCOIOTHO TBEPAOE TEJO, LIEHTP TSKECTH TBEPAOTO
Tela, PaBHOBECHE, MEXAHMYECKUE KOJeOAHHWS M BOJHBI, 3BYK, HH(PPa3BYK U
yIIbTPa3BYyK, 3JIEKTPOMATHUTHBIE BOJIHBI, IKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET,



OJMU30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPhI HCITyCKAaHUS M TOIJIOMICHHU, albda-,
OeTa- ¥ raMMa-u3Iy4eHHsI, U30TOIIbI, SI€pHAsi SJHEPTEeTHKA;

pa3nuuaTh SBJIEHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE ABM)KCHHUE,
PAaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBUXKEHHE, CBOOOJHOE TMAaJeHHE Tell,
pPaBHOMEpPHOE JBIWKEHHE IO OKPYKHOCTH, B3aMMOJIEHCTBHE TEJ, PEAKTUBHOE
JBUKEHHE, KojeOaTeNbHOE ABIKEHUE (3aTyXaloie U BBIHYKICHHBIC KOeOaHus),
pEe30HAHC, BOJHOBOE  JBM)KCHHE, OTPaXXEHHUE  3ByKa, MPSAMOJIMHEHHOE
pacnpocTpaHeHue, OTpaKEHHWE M TIPEJIOMJICHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTpa)X€HUE CBETA, Pa3jIoKeHUEe OeJI0ro CBETa B CIIEKTP U CIOKEHHE CIEKTPaAIbHbBIX
I[BETOB, JUCIEPCHS CBETa, E€CTECTBEHHAsl pPaJuO0aKTUBHOCTb, BO3HUKHOBEHHE
JUHEHYaTOro CHEeKTpa M3JIyYEHHUs) MO OMHCAHUIO MX XapaKTePHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3HUEcKOe SBICHHE;

pacrno3HaBaTh NPOSBICHUE U3YUYEHHBIX PU3NUECKUX SIBICHUN B OKPYKAIOIIEM MUPE
(B TOM yucie (u3NYECKUe SBICHHUS B IMPUPOJIE: NPUIUBBI U OTJIMBBI, TBUKEHHUE
wraneT COJMHEYHOW CHCTEMbI, pPEaKTUBHOE JBM)KCHHE J>KUBBIX OPraHU3MOB,
BOCTIPUSATHE 3BYKOB >KMBOTHBIMH, 3€MJICTPSICCHHE, CEHCMUYECKUE BOJIHBI, I[yHAMH,
9X0, IIBETa TeJ, ONTUYECKHE SIBIICHUS B MPHUPOAE, OMOIOTUYECKOE ACHCTBHE
BUJUMOTO, yJIbTPA(QHUOJIETOBOIO M PEHTTEHOBCKOTO H3IYYEHMM, €CTECTBEHHBIN
PaaMoOaKTUBHBIN (POH, KOCMUYECKHE JIyUHd, PAIMOAKTUBHOE U3JTyUYE€HUE TPUPOIHBIX
MUHEPAJIOB, ACHCTBHE PATUOAKTHUBHBIX M3IIyYCHUN HA OPTaHW3M YEJIOBEKa), MPHU
ATOM MEPEBOJIUTH MPAKTHUECKYIO 3a/ady B Y4EOHYIO, BBIICTSATH CYIIECTBEHHBIC
CBOICTBA (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

ONKCHIBAaTh HM3YyUYEHHBIE CBOWCTBA T€l M (U3NYECKUE SBICHUS, HCIOIb3Ys
¢uznyeckue BeNWYMHBI (CpelHSAsT W MTHOBEHHass CKOpPOCTh Teja IMpH
HEPaBHOMEPHOM IBW)KCHHH, YCKOPEHHUE, MEePEMEIICHNE, MyTh, YII0Bas CKOPOCTh,
CHJIa TPEHHUSI, CHJIa YIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOTHOTO MaICHHUSI, BEC
TeNa, WMIIYJIbC Teja, HMIYJIbC CHIIbI, MeXaHudeckas padoTa M MOIIHOCTb,
NOTEHUUANbHASl JHEPrus Tejla, MOJHATOrO HaJl IOBEPXHOCTHIO  3EMJIH,
MOTEHIMATbHAsT SHEPTUsl C)KATOM TPYKUHBI, KUHETHUYECKas HHEpPTHs, IOJHas
MEXaHWYEeCKasl YHEPTHsl, MEPUOJ U YacTOTa KoJeOaHuH, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEIOMIICHUS CPEbl), TPU
ONKCAaHUU TPABUIBHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIb3YEMBIX BEJIMYUH,
o0O3HaueHUss W EeAUHUIBI (PU3WYECKUX BEIUYMH, HAXOIUTh (POpPMYyIIbI,
CBSI3BIBAIOIIUE AHHYIO (PU3MUECKYIO BEIHUMHY C APYTUMHU BEIMYUHAMH, CTPOUTH
rpadvKy U3y4eHHBIX 3aBUCUIMOCTEH (PU3NIECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (pU3MUECKHE SBJICHHUS U MPOIECCHI, HCIOJIb3Ys
3aKOH COXpaHEHMs] DSHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHHUS, MPUHLHUI
CYIEPHO3ULIMU CHUJI, IPUHIUI OTHOCUTENbHOCTH [ anuiies, 3akoHsl HproToHA, 3aK0H
COXpaHEHHUS WMITYJbCa, 3aKOHBI OTPAXCHHS W TPEIOMIICHHUS CBETa, 3aKOHBI



COXpPaHEHHs 3apsIOBOTO U MACCOBOTO YHCEN MPHU SIEPHBIX PEAKIHSIX, MPU 3TOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3allMCHIBATh €r0 MAaTEMaTHYEeCKOe
BBIpaKEHHUE;

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

pemaTth pacu€THble 3ajaud (ONMUpAIOUIMECs HAa CUCTEMY M3 2—3 ypaBHEHHUM),
UCIIOJIb3YsI 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIONINE (PU3MUECKUE BEJIMUYUHBI: HA OCHOBE
aHallM3a yCJIOBUS 3a7aud 3allMChIBATh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIOIINE
WK W30bITOYHBIE JaHHBIC, BHIOMpATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE IS
pelieHusi, MPOBOAUTH PACUETHl U OICHUBATh PEATUCTUYHOCTH IOJYUYEHHOTO
3HauYeHUA (PU3NYECKON BEITUUUHBL;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPBIE MOXHO PEIIUTh NpPU MOMOIIN (PHU3UIECKUX
METOJIOB, HCIOJB3ys] ONHUCAHWE WCCIENOBAHUS, BBIACIATH MPOBEPSIEMOE
MPENOIOKEHNE, OIICHUBATh MPABUIILHOCTD MOPSIKA MPOBEACHUS HCCIEIOBAHNA,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUI U OIBITOB;
MPOBOJIUTH ONBITHl MO HAOMIOMEHUIO (U3UYECKUX SIBICHUNA MW (PU3NYECKUX
CBOMCTB TenN (M3yueHue BTOPOTO 3akoHa HbI0TOHA, 3aKOHA COXpaHEHHS SHEPTUH,
3aBHCHUMOCThH TEpHOAa KOJeOaHUN MPYKUHHOTO MasTHHKAa OT MacChl Tpy3a U
HKECTKOCTU TMPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYIbl MaJbIX KOJICOAHUH,
IpSIMOJIMHEMHOE paclpOCTpaHEHHE CBETa, Pa3jIoKEeHHE OeJIoro cBeTa B CIIEKTP,
U3y4EHHUE CBOMCTB M300pa)K€HHsI B IUIOCKOM 3€pKalie M CBOICTB HM300pa’KeHUs
npeaMeTra B coouparoniei JInH3e, HaOJI0IeHUE CIUIONIHBIX U IMHEMYAThIX CIIEKTPOB
U3JIyYEHHUS): CaMOCTOSITEIbHO COOUpaTh YCTAHOBKY M3 HM30BITOYHOrO Habopa
o0OpyZ0BaHUs, OMHUCHIBATH XOJI OMNbITA U €ro pe3ylbTarbl, (HOPMYIUPOBATH
BBIBOJIBL;

IPOBONUTH MIPH HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPEHHIA, OTPEACIIsisi CpeaHee
3HAUEHUE U3MEpPSIeMOl BeIWYUHbI ((POKYCHOE pacCTOSTHUE COOMparouiei JIMH3bI),
000CHOBBIBaTh BBIOOpP crOoco0a u3MepeHus (M3MEPUTENHLHOTO TPUOOpa);
IPOBOAUTD UCCIIEIOBAHHUE 3aBUCUMOCTEHN (PU3NUECKUX BEJIMUMH C UCIIOJIb30BAHUEM
NPSAMBIX W3MEPEHHM (3aBUCUMOCTh IMYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM
IBYKCHHH ©0€3 HadalbHOM CKOPOCTH, TepHoAa KoJeOaHW MaTeMaTHUeCKOTO
MasiTHUKA OT JAJIMHBI HUTH, 3aBUCHMOCTH YTJIa OTPaKEHHUS CBETA OT yIJia MaICHUs U
yria TpeJoMJICHHS OT yria TMaJeHus). ITUTAaHUPOBaTh  HCCIICIOBAHUE,
CaMOCTOATEIILHO COOUpPATh YCTAaHOBKY, (PUKCUPOBATH PE3yJbTaThl IMOITYYECHHOU
3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUJI€ TA0JIUII U TpadMKOB, I€JIaTh BEIBOBI IO
pe3ylbTaTaM HCCIeI0BaHNUS;



IPOBOAUTH KOCBEHHBIE M3MEPEHHUs (U3NYECKUX BEIMUYUH (CpPEeNHss CKOPOCTh U
YCKOPEHHE Tela MpU PABHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHUE CBOOOJIHOTO
naJeHUs, )KECTKOCTh MPYKUHBI, KOIPPHUIIMEHT TPEHUS CKOIBKEHHSI, MEXaHUYECKast
paboTa M MOIIHOCTh, YacTOTa W TMEPUOJ KoJeOaHUH MaTEeMaTUYECKOro U
NPY>KUHHOTO MasiTHUKOB, ONTUYECKAasl CUjla coOOMparolie JIMH3bI, pauOAKTUBHBIN
¢doH): MIAHUPOBATH HM3MEPEHHUSA, COOMPATh OSKCIEPUMEHTAIBLHYIO YCTAHOBKY H
BBIIIOJIHATD U3MEPEHHUS], CIEAYS PEAIOKEHHOW NHCTPYKIUH, BBIYUCIIATh 3HAUECHUE
BEJIMYMHBI M aHAJIU3UPOBATh IMOJIYYEHHBIE pE3yJbTaThl C YYETOM 3aJlaHHOM
MOTPENTHOCTU U3MEPEHHUI;

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

pa3ianyaTh OCHOBHBIE MPU3HAKU M3YyUEHHBIX (PU3MUECKUX MOJENCH: MaTepralibHas
TOUKa, aDCONIOTHO TBEPJOE TEJIO, TOUCUHBI UCTOUHUK CBETA, JIy4, TOHKAs JIMH3A,
IUIAaHETapHAsi MOJENb ATOMA, HyKJIOHHAS MOJIEJIb aTOMHOTIO $1pa;
XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOPOM HAa HMX ONUCaHUA (B TOM 4YHUCJE: CHUIOMETP, NATUYUKU
MOJIOXKEHUS, PACCTOSIHUSI M YCKOPEHHMs, pPaKeTa, 3XOJIOT, OYKH, IEPHUCKOIL,
¢doroanmapar, ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETpP, Kamepa
Bunscona), ucronb3ys 3HaHUS O CBOMCTBaX (PU3NUECKUX SIBJICHUM U HEOOXOANMbIE
(bu3nYecKne 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTWYECKUX IPOLECCOB IpHU
pelIeHnn Yy4eOHO--IPAaKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl JJIi MOCTPOCHHUS
M300paKEHUI B TNIOCKOM 3€pKajie U COOMparoiei JIH3E;

OPUBOAUTH MpUMEPHl (HAXOAUTh HHPOPMALMIO O MpPUMEPAX) MNPAKTHUYECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KM3HHU AJIA OOECredeHUs
0e30macHOCTH TIPU OOpallleHUH ¢ MPUOOpaMH U TEXHHUUYECKUMHU YCTPOMCTBAMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYKaIoIIEN CpeIe;

OCYUIECTBJISATh MOUCK HH(pOpManuu Quznyeckoro conaepxkanusi B HHTepHere,
CaMOCTOATENBHO (HOPMYIUPYsI TOMCKOBBIN 3alpoC, HAXOAUTh MYTHU ONpPENETICHUs
JIOCTOBEPHOCTH TOJIyYEHHON MH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HAHUM u
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh TMPHU BBIMOJHEHUM Y4YEOHBIX 3aJaHU  HAYYHO--TIONMYJISIPHYIO
JUTEPATYpy (PU3NYECKOTrO COAEpKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WnTepuer, BnaxeTrs npuéMaMM KOHCIEKTHPOBAHMUS TEKCTa, MpPeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

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



IIPEACTABIATH PE3YJIbTAThl IPOSKTHOM WIM UCCIIEI0BATEIBCKOM NESITENBHOCTH, IIPU
3TOM TPAMOTHO HCIIOJb30BaTh H3YyYECHHBIM MOHATUMHBIM aIapar H3y4aemMoro
pa3gena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE TMIpEe3EHTAale ¢ Yy4EToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
B TOM umcie Konu4ecTBo
Koma-Bo
Ha3Banue temsl 4ACOB KOHTPOJIBHBIX MPAKTUYECKHX/
pabor 71a00paTOPHBIX
BBenenne 4 - 1
I'naBa 1 [lepBoHayajibHbIE CBEIEHNS O 4 1
CTPOEHHUH BellecTBa
I'nmaBa 2 B3aumoneiicTBue tea 22 2 5
I'maBa 3 I[EIBJICHI/IC TBEpPAbIX TeJl, 21 1 2
JKHJIKOCTEl M ra3oB
I'naBa 4 PaGoTa 1 MOIIHOCTH. JHEPrUs 13 1 2
Pe3epB 6
HUTOI'O: 70 4 11
8 KUJIACC
Ne HaumenoBaHue pa3jiesioB KoanyecTBo 4acoB
n/n Bcero Kourpoubnbie IIpakTnueckue
padoThI pa6orel/
JlabopaTopHble
padoThI
1 Tennosble aBneHnn 23 2 2
2 dNneKTpuYeckue ABNEHUA 27 1 3
3 DNEeKTPOMaArHUTHbIe ABNIEHUA 8 1 1
4 CBeToBbIe ABNEHUA 10 1 1
5 Pe3seps 2
UTOoro 70 5 7
9 KNIACC
Ne HaunmeHnoBanue pa3aesioB Koau4vecTBo yacoB
n/n Bcero Kontpoabnbie IIpakTtuyeckue
padoTsI pa6oTbl/
JlabopaTopHble
padoThI
1 MexaHn4yeckue siBneHun 40
2 MexaHuyeckue KonebaHusa u 15
BOJIHbI
3 dneKTpomarHutHoe none u 6
3N1eKTPOMaArHUTHbIE BOJIHbI
4 CBeToBble ABNEHUA 15
5 KBaHTOBbIE ABNEHUA 17
6 Peseps 9
nToro 102 3 25







