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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHus COCTABIIEHA Ha
OCHOBE TIOJIO)KEHUH W TpeOOBaHUN K pe3yslbTaTaM OCBOCHHMS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBaTenbHON mporpaMmebl, npeactaBieHHbix B PI'OC OO0, a takxke c
yaétoM (enepanpHON pabouedt mporpaMmbl BocmuTaHus W KoHienuu mpemnoiaBaHus
yueOHOoro npeamera « Pu3nkay.

Conepxxanue mnporpaMMmbl 1o  (GU3MKE HampaBieHO Ha  (GOpMHpPOBaHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH O0Yy4YalOIIMUXCs U OpTraHu3alfio u3ydeHus: GU3uKu Ha
JesITeIbHOCTHOM OcHOBE. B mporpamme no pusmke yuuThIBalOTCS BO3MOKHOCTH y4E€OHOTO
npeaMera B peanuzanuu TpedoBanuii ®I'OC OOO K mIaHUPyEeMbIM JMYHOCTHBIM U
METalpeIMETHbIM ~ pe3yJibTaTaM OOydYeHHs, a TakKe MEXKIPEAMETHBIE CBS3H
€CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O 00111eT0 00pa30BaHUsl.

[Iporpamma 1o (u3uke ycTaHABIMBAET pACIpEleieHHe y4eOHOro Marepuana Io
rojaM o0yudeHus (MO Kjaccam), IpeajiaraeT IpUMEPHYIO TTOCIIEI0BATENbHOCTh U3YUECHUS
TE€M, OCHOBaHHYIO Ha JIOTMKE PAa3BUTHS MPEIMETHOIO COJEPKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroImMXCS.

[Iporpamma no ¢usuke paspaboTaHa C LETbI0 OKAa3aHUS METOJAMYECKOW MOMOIIU
YUYUTENIO B CO3IaHUU paboueil MporpaMMBbl IO Y4eOHOMY MPEIMETY.

®dusnka SBIAETCS CUCTEMOOOPA3YIOMIMM JJIsi €CTECTBEHHOHAYYHBIX Y4YEOHBIX
MPEAMETOB, MOCKOJIbKY (DM3MYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB U SIBJICHUM,
M3y4aeMbIX XUMHEH, OMoI0THel, acTpoHOMUEH U (hU3NIeCcKOoM reorpadueii, BHOCUT BKJIa
B ECTECTBEHHOHAYUYHYIO KapTUHY MHpa, MPEAOCTaBIACT Hambojee SICHbIe O0O0pa3Ilbl
MPUMEHEHUsI Hay4HOr0 METOJIa MO3HAaHMS, TO €CTh CIoco0a MOIMY4YEHHUsl TOCTOBEPHBIX
3HAHHUI O MUpE.

Onmna w3 TIaBHBIX 3amad  (GU3WYECKOro oOpa3oBaHUS B CTPYKType OOIIEro
o0Opa3oBaHusi COCTOUT B (POPMUPOBAHUHU €CTECTBEHHOHAYYHON IPAaMOTHOCTH M MHTEpeca
K HayKe y OOy4aromuxcs.

N3yuenne ¢u3nkum Ha 0a30BOM ypOBHE NIpeArosaraeT OBIAJICHUE CIEAYIOLUMU
KOMIETEHTHOCTSAMM, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYUHYIO TPAMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBIICHUS;

e OIIGHWBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHNUS,

e UHTEPHPETUPOBATH JaHHBIE U UCIIOJIH30BATh HAYUHBIC TOKA3aTEIbCTBA IS
MOJTY4YEHHUS BHIBOJIOB.

[enu n3zydenus Gu3NKu HA YPOBHE OCHOBHOT'O 00IIIETO 00pa30BaHUs OMPE/IEICHBI B
Konnenmu mnpenogaBanus ydyeOHoro mnpeaMera «@Pusuka» B 00pa30BaTeIbHBIX
OpraHU3anMIX Poccutickon Oenepanmu, pEeATU3YIOLINX OCHOBHBIE
oOmeoOpa3oBarenbHble  MpOrpaMMbl,  yTBepKIAEHHON  pemenuem  Kosmerun
MunuctepcTBa npocernienus Poccuiickoit denepannu (mpotokost ot 3 aekadpst 2019 r.
No [TK48H).



e usyyenus pusuxu:

NpUOOpEeTEeHNE MHTEpeca U CTPEMIICHHUS OOYYaIolUXCsS K HAYYHOMY H3YyUEHUIO
MIPUPOJIbI, PA3BUTHE UX MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUI O HAy4yHOM METOJIe MO3HaHusA U (HOPMUPOBAHME
UCCIIEI0BATEIBLCKOIO OTHOWIECHUS K OKPY KaIOLUM SIBJICHUSIM;

(dopMupoBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3ysibTaTa HM3yueHHUs OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

(opMupoBaHHE NPEACTABICHUNH O pOAU (UMKH Uil Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE NPEACTABICHUI O BO3MOXHBIX cepax Oyayuieil npodeccnoHaaIbHOMN
TSI TeIbHOCTH, CBSI3aHHOU ¢ (PU3UKOI, MOATOTOBKA K JalbHEHIIIEMY 00YUEHHIO B
ATOM HaIlpaBJICHUH.

JlocTikeHre ATUX Ielied mporpaMmbl Mo (pU3MKE Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHUs 00ECIICUNBACTCS PEIICHUEM CIEAYIONMINUX 3a1a4:

MpUOOpPETEHUE 3HAHUN O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAaHUYECKHUX,
TETJIOBBIX, DJIEKTPUICCKUX, MATHUTHBIX M KBAHTOBBIX SBJICHUSIX;

MPUOOPETECHUE YMEHUN OMNUCHIBATh U OOBACHATH (PU3MYECKUE SBJICHUS C
UCIIOJIb30BAaHUEM TIOJTyUCHHBIX 3HAHUM;

OCBOCHHME METOJOB PELICHMS NMPOCTEUIINX PACUETHBIX 3aa4 ¢ UCIOJIb30BAaHUEM
(pU3HUECKUX MOJIENEH, TBOPUECKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHHMU HaOMIOAaTh TPUPOJHBIC SIBJICHUS W BBITIOJHATH OIBITHI,
nabopaTopHbIe padOThHI M SKCTIEPUMEHTAIILHBIE UCCIICIOBAHUS C UCIIOIH30BAHUEM
U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TPUEMOB pabOThI ¢ MHPOpMaluen GU3NIECKOro COIePIKAHUs, BKITIOUas
MH(}OpMAIUI0O O COBPEMEHHBIX TOCTHXKEHMSIX (PU3MKH, aHAJIU3 U KPUTUUYECKOE
OlLICHMBaHUE UH(OpMAIIIH;

3HaKOMCTBO cO cdepamMu Npo(hecCHOHATBHOW AESTeIbHOCTH, CBSA3aHHBIMHU C
(GU3NKON, U COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX
(u3HUECcKON HayKH.

Ha wusyuyenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILEro

oOpa3zoBaHus OTBOUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJENI0), B 8 Kiacce
— 68 yacoB (2 waca B Hememo), B 9 kmacce — 102 wyaca (3 waca B Hezeno).

[Ipennaraemelil B mporpamme mo Gu3mnke nepeyeHs 1adopaTopHbIX padOT U ONBITOB
HOCHUT PEKOMEHIATeNIbHBIN XapakTep, yUuTeNb JeIaeT BEIOOp MpoBeAeHUs 1a00paTOPHBIX
paboT M OMBITOB C Yy4ETOM HMHAMBHUIYaATbHBIX OCOOCHHOCTEH OOy4arolmuxcs, CIUCKa
HKCIIEPUMEHTAJIBHBIX 3aJJaHuil, MpejlaraeMblX B paMKax OCHOBHOTO T'OCYJapCTBEHHOTO
AK3aMeHa 1o (Pu3uKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NIECKUX SBJICHUN ¢ TOMOILBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHve NEHbI ASEHUS Kbl U3MEPUTENBHOTO IprUdopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOrO0 TOPU30HTAIBHO, TeM OO0JbIle, YeM OOJbIlIe BbICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBm>kenne uactui BemecTBa. CBfA3b CKOPOCTHM JBHWKEHHMS YacTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHS.



2. Habmonenue muddysun.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM IBWKEHUHU. Pacuér myTtu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomercTByromas cui. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHre n3aMeHeHUs! CKOPOCTHU MTPHU B3aUMOJIEHCTBUM TETI.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHE CKOPOCTH CKOJBKEHHUS OpycKa WM IapuKa o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUS! U YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUJIKOCTSIMU MU TazaMu. 3akoH [lackans. [lneBmaTtuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BeITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuuecknii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcioBuE IUIaBaHUs TEJI: TJIABAaHUE WM MTOTPYKEHHUE TEJl B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOLIEH CUIIbL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOU B )KUIKOCTh
YaCcTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBaHue apeoMerpa WM KOHCTPYMPOBAaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

o vk w N e
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue mpaBuia paBHOBECUS pblyara K 0JI0Ky. «30J10TOe



npasmiio» Mexanuku. KI1JI mpocTtsix mexanu3MoB. [IpocTeie MexaHu3MBbI B OBITY U
TEXHHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHre 0THOTO BU/Ia MEXAaHWUUYECKOW SHEPTUM B IPYroil. 3aKOH COXPAHECHUS
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHOW ITOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUHU.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOTO, KUJIKOTO M Tra3000pa3HOrO COCTOSHUI BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonuuecTBo TemnoTsl. YenbHas TEMIOEMKOCTh BELIECTBA. TemiaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAHEHUS U MPEBPAILECHHS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenue nuddysun.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITHI, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka runmoTe3bl JUHEHHOM 3aBUCHUMOCTH JUTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tella B pe3yJbTaTe
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJMMYECTBA  TEIJIOTHI, MOJYYEHHOTO BOAOW  IpHU
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 2yIeKTpuYecKoro mojig. Ilpuniun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snaeKTpUUeCKUX 3aps/ioB. DIEMEHTAPHBIA AIEKTPUUECKUN 3apsii.
Crpoenue aroma. [IpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka uen. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE TPOBOAHUKOB.

Pabota ® MOIIHOCTH dJIeKTpUYECKOro TokKa. 3akoH Jlxoyns—JleHna.
DneKkTpudecKre Uenu U MOTPeOUTENN dIEKTPUUECKO 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe i KU3HU Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO TOJISl HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPIUH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[IpOBOJHUKH U TUDJICKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cTouHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCKOro HAMPSKEHUS BOJBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEW MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
COMNPOTUBJICHUSI TPOBOJAHUKA OT €ro JJWHBI, IUIOMATU MONEPEYHOTrO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne paboThl IEKTPUUECKOT0 TOKA, UAYLIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOIO TOKA, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYILIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3/elICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITEI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICUCTBHS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA W HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenne KII/L 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITBI 1O  MCCIEJOBAHUIO SIBJICHUSA SJEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENHOCTh MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE mNpsIMOIIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JABMkeHue. CpellHsis 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKEHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. CBoOojHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKPYKHOCTH. Ilepuon u dacrora oOpaineHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMT CyNIepO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUe BUJIBI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUYKEHHUE.

Mexanuueckass pabora W MOLIHOCTb. PaboTa cuil TSKECTH, YNPYTroOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCU€TA.
2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKEHHS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnronenue nBmkeHus Tea Mo OKPY>KHOCTH.



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

Habmronenne MexaHn4ecKux SBICHUH, MPOUCXOIAIINX B CUCTEME OTCUéTa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIILHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHMsI T€lda OT MAacChl Tejla M JEHCTBYIOIIEH Ha HEro
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHMe UMITYJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHue UMIYJbca MPHU A0COIIOTHO YIPYTrOM B3aMMOJIEHCTBHH.
Habmtoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJIbHEWUILIEro paBHOMEPHOIO
JIBIKEHUS [IAPUKA I TETICHKKU.

Omnpenenenne cpeHEd CKOPOCTH CKOJIBKEHHUS OpycKa WM JBHKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHsl Tela MNpPU PABHOYCKOPEHHOM JIBMXKEHHH I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruMOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHAE MPOMEXKYTKH BPEMEHHU OJJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodPpduireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAJIBbHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH TpH TOIBEME TIpy3a C
MCITIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yyeHue 3aK0Ha COXPaHEHHUsI SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHuA U BOJIHBI.



KonebartenbHoe apmkenne. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHUM: TIEpUOI,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojebanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koneOaHWil Ted MO JIEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHue YacTOThl W Mepuoja KOJeOAaHMH MaTeMaTUYECKOTO
MasTHHKA.

o v s~ W

2. OmpepneneHuie 4acTOThl U IEPHOJA KOJIeOaHUI MPYKUHHOTO MAATHHKA.
3. HccnenoBanue 3aBUCUMOCTHU TIepHoJia KOJIeOAHHM MOABEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTHU, OT MACChI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh Mepuoja  KojeOaHwuii
NPYKMHHOTO MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.
Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.
Hemoncmpayuu.
1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
2. BoOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopnvie pabomul u onvimeal.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmHerHOoe
pactipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceera. [1mockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHHE cBeTa. Fcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xon gydeit B nua3e. OnTHueckas cucteMa (hoToarnmapara, MUKPOCKOTA
u Teneckomna. a3 kak ontuyeckasl cucrema. ban3opyKkocTh U JadTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBera.

Hemoncmpauuu.

[IpssMOIMHEWHOE pacIpOCTPAHEHHE CBETA.

OTtpaxeHue cBeTa.

[Toydyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun aevictBus hoToanmapara, MUKPOCKOIIA U TEJIECKOIIA.
10. Monens riia3a.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

W X N oUW RE

Jlabopamopuvie pabomul u onvimol.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPAKEHHUSI CBETOBOTO Jiyya OT YIUia
najieHusl.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B TIIOCKOM 3€pKaJe.

3. HccnegoBaHue 3aBUCUMOCTH YIUIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. lTlomyuyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKON CHIIbI coOuparoien
JIMH3HI.

6. OMBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

7. ONbBITHI TIO BOCHPHSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
LBETOBbIE (DUIIBTPBI.



Pa3nen 12. KBantoBble siBJIeHUA.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue u MoriomeHne ceera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOIO U MAacCOBOTO YHCEN.
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHepretvka. J[eWCTBHUS pagUOAKTUBHBIX HW3JIYYEHUH HaA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHeKTpbl U3JIYyYEHHUS U MOTJIOIICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BoAopoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimaol.

1. HalnroneHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3JIyYCHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 000011IEHNS TPEAMETHOTO COACPKAHUS U OMbITA AESITEIIBHOCTH, MPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MUKHU, a TakKe I MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajisg 00y4arommxcs, BBIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJI PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMupyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHUN TPUPOILI U TEXHUKHU, OBJAJACHUE YMEHUSMH OOBICHATH (PU3HMUYECKUE
SBJICHUSI, TPUMEHSS TMOJy4YeHHBbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep JAaHHOTO pa3/iesia peaanu3yercs 3a
CY€T TOTO, YTO OOYYAIOIINECS BBHITIONHSIOT 3aJaHMs, B KOTOPBIX UM IpeJaracTcs:



Ha OCHOBE IIOJIYUCHHBIX 3HAHMW pacro3HaBaTh M HAYYHO OOBSACHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIECIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOOJee Ba)KHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIOB
DHEPI'UHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare usyuenus Gu3MKU Ha YpOBHE OCHOBHOI'O OOIIET0 00pa3zoBaHus

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3ruecKol HayKu;

— LIEHHOCTHOE OTHOIIEHHUE K TOCTUXKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYXJIECHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKy;

— OCO3HAaHHME BAXHOCTH MOPAIBHO-3TUYECKUX MPUHIMIIOB B JESITEIbHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NeATEIIbHOCTH,

5) ¢opmupoBaHus  KYJbTYPbl 3A0POBbS M  J3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOTrO TOBEICHUS Ha
TpPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chOopMUPOBAHHOCTH HaBbIKa pedICKCUH, MPU3HAHUE CBOETO IIpaBa Ha OIITHOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:



e — AKTMBHOE yYacTHE€ B PEUICHUU MPAKTUUYECKUX 3aJau (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3aluM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIKUX B TOM YUCJIE U (PU3NUECKUX 3HAHUH;

e — HHTEpEC K MPAKTUUYECKOMY U3YUYEHHIO Tpodeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAlMS HA MPUMEHEHUE (U3MYECKUX 3HAHMM JUIsl pElIeHHs 3a7ad B
0o0JlacTU OKpY’KalolleW cpenbl, TUIAHUPOBAHUSI TOCTYIKOB W OLEHKH HUX
BO3MOYKHBIX MTOCJIEICTBHI ISl OKPYXKAIOLIEN CPEIbl;

e — OCO3HaHHWE TJIOOAIBHOIO XapakTepa SKOJOTUYECKHUX MpoOJieM M MyTed HX
pelieHus;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM CONHAJIBbHOM M NPUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aWMOJICHCTBUM IMPU BBHIMIOJIHEHUM WCCIEIOBAHUNA U
POEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e — TIIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO
NEeSATENbHOCTD;

e — MOTPEOHOCTh B OPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
WJICU, TIOHSATHSI, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBIICHUSIX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 00JacTu
busuKy;

e — IUJJAHUPOBAHHE CBOETO PAa3BUTHS B MNPUOOPETEHHWH HOBBIX (PU3HMUECKHUX
3HAHUI;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBISITH B3aUMOCBSI3U MIPUPObI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (U3UUECKUX 3HAHUM;

e — OILIEHKAa CBOMX JCHWCTBHUM C YYETOM BIIMSHUS HA OKPYXKAOILIYIO CpELNy,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHMs IporpaMMBbl 0 PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuaromierocsi OyayT chOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAbHbICE  y4eOHbIE  JCUCTBUSA, PETYIATHUBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBbie Jijornueckue 1eiicTBUA:



BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,;

BBISIBJISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEUHS B pacCMaTpUBaEMbIX (pakTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH TIPUYMHHO-CJICICTBEHHBIE CBS3H NPHU H3YUYECHUU (PUIUIECKUX
SIBJICHUI U TIPOLIECCOB, JI€TIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, BBIJBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYEeCKUX BEJIUYUH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 pelieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHEHME HECKOJIbKMX BAapHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO C YUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa NPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI M BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMmamMu, HTHOU rpauKoi 1 MX KOMOWHAIIMSIMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1aroke1aTeIbHOCTH OOIICHUS;



COMOCTAaBIIATh CBOM CYXACHUS C CYXICHUSMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3ybTAaThl BBINOIHEHHOIO (PU3NYECKOIO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JEUCTBUSA
no €€ JOCTHKEHUIO: paclpeaeisiaTh poyH, OOCYKIaTh MPOLECCH HU
pe3yJIbTaThl COBMECTHOU pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HaIIPaBJIEHUIO U KOOPJUHUPYS CBOU ACUCTBUS C IPYTUMU YWICHAMH
KOMaH/Ibl;

OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSAM,
CaMOCTOATENIBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3JIMYHBIX IOAXOAAX MPUHATUSA  PEIICHHUN
(MHIMBUAYaATbHOE, NMPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IUTaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh MIpeaiaraéMble BAPUAHThI pEIICHUH;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAalluu U IIPEeAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS)  Ppe3ysbTaToB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3NYecKoro HMCCIEIOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENIbCTB, HM3MEHUBLIMXCS CUTYyallUl, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTb c€0s1 HA MECTO APYroro YejIoBeKa B X0JI€ CIIOpa WM JUCKYCCHH Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroro;



e TMpHU3HABATh CBOE MPABO Ha OLMIMOKY MPHU pPelIeHUuU (PU3NUECKHUX 3a]a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
. UCIIOJIb30BaTh MOHATHUSA: (U3HUYECKUE U XUMHUUYECKHE SIBIICHUS, HAOJI0/IeHUE,
HKCIIEPUMEHT, MOJIEIb, THUIIOTE3a, AMHHIIBI (PU3NUYECKUX BETUYHMH, aTOM, MOJIEKYJIa,
arperatHble  COCTOSIHUSI ~ BemiecTBa  (TBEpAOE, JKUIKOE, Tra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpaeKkToOpHsi, paBHOJACHCTBYIOIIAsl cuia, aeopmanusa (ympyras, IulacTUueckas),
HEBECOMOCTbB, COOOIAIOIINECS COCYIbI;
. paznuyath ABieHUS (AU(Qy3usa, TEIIOBOE IBUKEHUE YaCTUIl BEIIECTBA,
PaBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE IBW)KEHHUE, MHEPIUS, B3aUMOJCICTBUE
T€J, PAaBHOBECHE TBEPABIX TENl C 3aKPEIUIEHHOW OCBhIO BpalllCHMs, Iepeaada
JaBJ€HUs TBEPABIMHU TEJIaMH, *XUJIKOCTAMU M ra3aMu, aTMOC(EpHOE IaBJICHHE,
IUIaBaHUE TeJ, MPEBpPAlICHUS MEXAaHUYECKON HSHEpruu) MO ONUCAHUI0 HX
XapaKTEpPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIMIMX JaHHOE
(duznyecKoe sBIICHUE;
. pacrno3HaBaTh  MpPOSIBICHUE  HW3YYEHHBIX  (PU3MYECKUX  SIBICHUUH B
OKpY’>KaloIllleM MHpEe, B TOM 4ucie (U3MUECKUE SIBJICHUSI B MPUPOJIE: MPUMEPHI
JBW>KEHHUSI C PA3IMYHBIMA CKOPOCTSIMHM B )KWUBOW M HEXKUBOM NPHUPOAE, NEUCTBUE
CWJIbl TPEHHUA B MPUPOJIE U TEXHUKE, BIUSHUE aTMOC(EPHOTO JABJICHUS HA KHUBOU
OpraHu3M, IJlaBaHUE pbIO, pblYard B TeJe 4YeJOBEKa, NMPHU 3TOM IEPEBOJUTH
IPAKTHUECKYIO 3a7]auy B y4eOHYI0, BBIICIISATh CYIIIECTBEHHbIE CBOMCTBA (TIPU3HAKH)
(bU3NYECKUX SBJICHHUI;
. OMKCHIBATh M3YYECHHBIE CBOWCTBA TN M (PU3HUECKHUE SIBJIICHUS, HUCIIONb3YS
¢u3znueckue BenUUMHBI (Macca, OOBEM, IUJIOTHOCTh BEIECTBA, BpeMs, MYTh,
CKOPOCTb, CPEIHSAsI CKOpPOCTb, CHJIa YIPYTOCTH, CHJAa TSDKECTH, BEC Tela, cuia
TpeHMsl, JaBieHHe (TBEPAOrO Teia, >KUAKOCTHU, ra3a), BBITAJIKMBAIOLIAs CHUIIA,
MexaHuveckas pabdoTa, MOIIHOCTb, IJI€YO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHUEHT
MOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETHUYECKasi U OTEHIMAIbHAS DHEPTUs), IPU
OIKCaHUU MPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICI UCTIOJIb3YEMbIX BEJIHUNH, UX
o0O3HaueHUs W EAUHUIBI (PU3WYECKUX BEIUYHMH, HAXOIUTh (HOpMyIbI,
CBSI3BIBAIOLIUE TAHHYIO (PU3MUECKYIO BEIMUUHY C APYTUMHU BEIIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
. XapaKTepu30BaTh CBOMCTBAa T, (QU3WYECKHE SIBICHUS M TMPOLECCHI,
UCIIOJIB3Yys MpaBUjia CI0XKEHUs1 Cuil (BAOJb OAHOM mpsiMoi), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MPaBUIIO paBHOBecHs pblyara (010Ka), «30J0TOE



IIPABUJIO» MEXAHUKH, 3AKOH COXPAHEHUS MEXaHUYECKOU SHEPIUH, IPU ITOM 1aBaTh
CIIOBECHYIO (OPMYIMpPOBKY 3aKOHa M 3alHChIBaTh €ro MaTeMaTHYecKOe
BBIPAXKEHUE;

. OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCHl M CBOICTBA TEJI, B TOM YHUCIE U
B KOHTEKCTE CHUTyalUld IPAKTUKOOPUEHTUPOBAHHOIO XAapaKTepa: BBIABIATH
IMPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JTOrMYEeCKUX 1IaroB ¢
ornopoit Ha 1-2 W3y4YeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUHU, (PU3MUECKUX 3aKOHA
WU 3aKOHOMEPHOCTH;

. pemarh pacuéTHble 3a/1a4u B 1—2 n1elcTBUS, UCIIOJIB3YS 3aKOHBI U (POPMYJIBL,
CBSI3bIBAIOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a YCJOBHS 3a/layd
3allMChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NUECKHE BEIUYUHBI B (DOPMYIIBI U
IPOBOJUTH PACUYEThI, HAXOIUTh CIPABOYHBIE JAHHBIEC, HEOOXOAUMBIE JIs1 PELICHUS
3a]1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYEHHON (PU3NYECKON BETNUNHBI;

. pacrno3HaBaTb HOpPOOJIEMbI, KOTOpPbIE MOXHO PpEHIUTh NpU [OMOIIU
(U3MYECKUX METOJI0OB, B OIHCAHUM MCCIEIOBAHUSA BBIIEIATh IMPOBEPSIEMOE
Npeanosoxkenue (TUMOTE3y), pas3idyaTh W HUHTEPIPETUPOBATH IOTYyYEHHBIN
pe3yNbTaT, HAXOAUTh OIIMOKHU B XO/I€ OIbITA, IEJIATh BEIBOABI IO €r0 pe3yJbTaTaM;
. IPOBOJIUTH ONBITHI IO HAOIIOACHUIO (PU3NUYECKUX SIBICHUN UM GU3HUYECKUX
CBOMCTB Tel: HopMyIHpOBaTh IPOBEPSIEMbIE ITPEATIONI0KEHNS, COOUPATh YCTAHOBKY
U3 MPEAJIOKEHHOT0 O0OpYIOBaHMS, 3alUCBHIBATh XOJ ONbITa U (HOPMYIUPOBATH
BBIBO/IBI;

. BBITOJIHATH NMPSIMbIE U3MEPEHUS PaCCTOSIHUSL, BPDEMEHH, MacChl Teja, 00bEMa,
CWJIbl M TEMIIEpaTypbl C HCIOJIb30BAHWEM aHAJOTOBBIX U LU(POBBIX MPUOOPOB,
3alMChIBaTh NOKa3aHUsl MPUOOPOB C YUETOM 33JaHHON a0COIIOTHON MOTIPEUTHOCTH
U3MEPEHUN;

. MPOBOAUTEL UCCIEIOBAHUE 3aBUCHUMOCTH OJHOM (DU3NUYECKOW BEIMYHUHBI OT
Jpyroi ¢ UCMOJb30BaHUEM MPSMbIX U3MEPEHUI (3aBUCUMOCTH IYTH PaBHOMEPHO
JBHWKYILErOCs TeJIa OT BPEMEHU JABUYKCHHUS TEJIA, CUIIbI TPEHUS CKOJIBKEHHUS OT Beca
Tena, KauecTBa 00pabOTKU MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTH CHJIBI TPEHUS OT
IJIOIIAIA CONPUKOCHOBEHHMSI TEJN, CWIbl YIPYTOCTH OT YIJIMHEHHUs NPYKUHBI,
BBITAJIKMBAIOIIEH CUJIBI OT 00BbEMA MOrpYyKEHHOM YacTW Tela W OT IJIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT TNIyOWHBI, HA KOTOPYIO
NOTPYKEHO TEJI0, YCIOBUM TUIaBaHUs T€J, YCIOBUIM paBHOBECHUS pblyara 1 0JO0KOB),
y4acTBOBaTh B IJIAHUPOBAHUM YYEOHOTO HMCCIEIOBaHUS, COOMpPATh YCTAaHOBKY W
BBITNIOJIHATH U3MEPEHHUSI, CIEAYS MPEAJIOKEHHOMY TUIaHy, PUKCUPOBATH PE3YJIbTATHI
MOJy4YEHHOM 3aBUCUMOCTHU (PU3MUECKUX BEJIUYUH B BUJIE MPEIJIOKEHHBIX TaOIUI U
rpauKoB, AeaTh BBIBOBI MO pe3yJibTaTaM HCCIEAOBAHNUS;

. IPOBOAUTH KOCBEHHBIE M3MEpPEHUsl (PUINUYECKUX BEJIUYUH (TUIOTHOCTH
BEILIECTBA JKUJIKOCTH M TBEPIAOTO TEJla, CHJIA TPEHUSI CKOJIBKEHHS, HABJICHUE



BO3/1yXa, BBITAIKMABAIOIIAs CUJIA, IEVCTBYIOIIAsl HA TOTPYKEHHOE B )KUAKOCTD TEIO,
KO3 GUITUEHT MOJE3HOTO ACHCTBHS MPOCTHIX MEXaHU3MOB), CIIEYsI TPEITI0KECHHON
WHCTPYKIMU: TMPHU BBINOJHEHUH U3MEPEHUH COOHMpaTh 3KCIEPUMEHTAIBHYIO
YCTAHOBKY U BBIYUCIISATh 3HAUEHNUE NCKOMOU BEJINYMHBI,

. coOJII0IaTh TIPAaBUJIa TEXHUKH O€30MacCHOCTH MPH paboTe C J1abopaTOpHBIM
000pyIOBaHUEM;
. YKa3bIBaTh MPUHITAIIBI ICUCTBHUS IPHOOPOB M TEXHUICCKUX YCTPOMCTB: BECHI,

TEPMOMETP, AMHAMOMETP, COOOLIAIOIIHNECS COCYAbl, 0apOMETp, pbluar, MoABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! JIOCKOCTB;
. XapaKTepu30BaTh  NPHUHLMIIBI  JEHCTBUS  M3YYEHHBIX MpPUOOpPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX OMUCAHUA (B TOM YHCIIE: MOJIIMITHUKH,
YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKUI Mpecc, MaHOMETP, BBICOTOMED,
NOPIIHEBOM HAcOC, apeoMETp), MCIONb3ysd 3HAHUS O CBOMCTBAX (HU3MUECKUX
SIBJICHUI 1 HEOOXO0IMMBbIEe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;
. MPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALIUIO O PUMEPAX ) MPAKTUYECKOTO
WCITIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KMU3HHU A1 OOECredeHUs
0€30MacHOCTH MpPHU OOpAIEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY>KAIOIIEH CPELE;
. OCYUIECTBJIATH OTOOp HCTOYHMKOB uWH(popmamuu B HHTepHeTe B
COOTBETCTBHHM C 33JIaHHBIM MTOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM
U MyTEM CPAaBHEHUS Pa3IMYHBIX MCTOYHUKOB BBIACISATH MHPOpPMAIHMIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUYUBON MIIM MOKET ObITh HEIOCTOBEPHOM;
. UCIIOJb30BaTh MPU BBINOJHEHUHM YYE€OHBIX 3a/laHuil HayYHO-TOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUSA, CIPABOUYHbIE MAaTE€pHAJIbl, PECYPChl CETU
WuTepHeT, BiaaeTb NpuéMaMu KOHCHEKTHPOBAaHUS TEKCTa, NpPeoOpa3oBaHUs
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;
. co3/1aBaTh COOCTBEHHBIE KpaTKWE MHCbMEHHBIE U YCTHBIE COOOUICHMS Ha
OCHOBE 2—3 HCTOYHMKOB MH(pOpMaIUu (U3HUECKOTO COJAEP>KAHMS, B TOM YHUCIE
nyOJUYHO JeNlaTh KpaTKUe COOOIIEHHS] O Pe3yJibTaTax MPOEKTOB WM YYEOHBIX
HCCIICIOBAHUM, TPU ATOM TPAMOTHO MCIOJIB30BAaTh W3YYCHHBIN TOHSITUHWHBIN
anmapat Kypca GU3MKH, COMPOBOKAATh BHICTYIIJICHUE MPE3CHTAIUCH;
. IpU BBINOJHEHWU YYE€OHBIX MPOEKTOB U HCCIENOBAaHUM paclpenesiTh
00s13aHHOCTH B TpyMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/ladyaMu, CJIEIUThH 3a
BBINIOJIHEHUEM TUIaHA JACHCTBUM, aJeKBaTHO OLICHMBATh COOCTBEHHBIM BKIIAJ B
JEeATEIbHOCTh TPYNIBl, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
YUHUTBIBAsI MHEHUE OKPYKarOLIUX.

K xoniy oOyuenus B 8 kijiacce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



. WCMOJIb30BaTh MOHSATHS: MAacca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKECHUE
aTOMOB W MOJIEKYJI, arperaTHbIE COCTOSIHHUSI BEUIECTBA, KPUCTALIMYECKUE U
amop(HBIC Tena, HACHIICHHBIA W HEHACHIIEHHBIM Tap, BIAKHOCTH BO3/yXa,
TeMIlepaTypa, BHYTPEHHSII DHHEpPrus, TEIUIOBOM JBUTaTElb, SJIEMEHTAPHBIN
AIEKTPUYECKUN 3apsiji, DJEKTPUUYECKOE I10Jie, MPOBOJHUKUA U JAUIJIEKTPUKH,
MMOCTOSIHHBIN 3JEKTPUUECKUN TOK, MATHUTHOE MOJIE;

. paznuuath SBICHUS (TEIJIOBOE pACIIMPEHHE M CXKaTue, TeIonepeaaya,
TEIUIOBOE pPABHOBECHE, CMAuUMBAaHHWE, KaNWUISIPHBIE SBJICHUS, HCIIAPCHHUE,
KOHJICHCAIus, IUIaBJIeHWe, KpucTaumm3anus  (OTBEpJEBaHUE),  KHUIICHUE,
Teronepeaaya (TErIonpoOBOIHOCTb, KOHBEKITUS, U3IYUYEHUE), dICKTpU3aIUsl Tel,
B3aHUMOJICUCTBUE 3aPSIA0B, IEUCTBUS NEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aMOJICCTBUE MAarHWTOB, JAEHCTBUE MArHUTHOTO MOJ HA MPOBOJHUK C TOKOM,
AJIICKTPOMArHUTHAsI MHIYKIIHS ) IO OTTMCAHUIO UX XapaKTePHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3UUECKOE SIBICHUE;

. pacrio3HaBaTh  MPOSIBIICHUE  HW3YYEHHBIX  (PUBMYECKUX  SIBJICHUU B
OKPY’KaIoIIEM MUPE, B TOM unciie GU3NIECKUE SIBJICHUS B PUPOJIE: OBEPXHOCTHOE
HATSHDKEHHUE U KalTWJUISIPHBIC SIBJICHUS B IPUPOJIE, KPUCTAIIIBI B IPUPOJE, U3ITYUEHUE
Connila, 3amep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa3oBaHME POCHI, TyMaHa,
WHEes, CHera, SJIEKTPHUYECKHE SBJICHUS B aTMocdepe, dJICKTPUUYECTBO IKHUBBIX
OpraHrW3MOB, MAarHUTHOE MOJIe 3eMIIH, Apeil() TOIIOCOB, POJIb MArHUTHOTO TOJIS JJIsI
JKA3HH Ha 3emJIe, MOJSPHOE CUSIHUE, IPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a]1a4y
B Y4eOHYIO, BBIICIIATH CYIIECTBEHHBIC CBOMCTBA (IIPU3HAKN) (DU3UUCCKUX SBICHUM;
. OTIMCBHIBATh M3YYCHHBIE CBOMCTBA TeNI M (DU3UYSCKUE SBJICHUS, MCIOJIB3YS
(bu3nYeCKe BETMYMHBI (TEMIIepaTypa, BHYTPESHHSS YSHEPTUs, KOJTUYSCTBO TEIIOTHI,
yAEIbHAs TEIIOEMKOCTh BEIIECTBA, YJENbHAas TEIUIOTA IUJIABICHUA, YACIbHAS
TEIJIOTa MapooOpa3oBaHusl, yJielbHAs TEIUIOTa CrOpaHUsl TOIIMBA, KOA(DPUIIMEHT
MOJIE3HOTO JICHMCTBUS TEIJIOBOM MAaIllMHBI, OTHOCUTEJIbHAS BJIAXXHOCTh BO3/yXa,
AJIEKTPUYECKUN 3apsijl, CHJIa TOKa, DJICKTPUUYECKOE HaIPSKEHUE, COMPOTUBIICHUE
MPOBOJAHUKA, YACJIBHOE COMPOTUBJICHHWE BEIIECTBA, paboTa W  MOIIHOCTH
AIIEKTPUUYECKOTO TOKA), MPU OMKUCAHUU MTPABUILHO TPAKTOBATh (PU3UUECKUN CMBICIT
UCIIOJB3YEMbIX BEJIUYUH, OOO3HAYCHUS M €AUHUILI (PU3MYECKUX BEIUYMH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONINE JTaHHYIO (DU3UYECKYIO BEIUYHHY C JPYTUMU
BEITUYMHAMU, CTPOUTH TpadUKN U3YYCHHBIX 3aBUCUMOCTEN (DU3MYECKUX BEIMYUNH;
. XapaKTepu30BaTh CBOMCTBA TeJ, (PuU3NUEeCKUe SBJICHUS U MPOLECCHI,
MCIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOW TEOPUHN CTPOCHUS
BEILIECTBA, MPUHIMI CYINEPIO3UIUMU MOJied (HAa KAaYeCTBEHHOM YpPOBHE), 3aKOH
coXpaHeHHUs 3apsaa, 3akoH Oma a1l yyacTka 1enu, 3akoH [[xoyns—JIeHia, 3akox
COXpaHEHUs] JHEPTUU, MPU STOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alMChIBATh €70 MATEMATUYECKOE BBIPAKEHHUE;



. OOBSACHITh (PU3MUECKHE TPOIECCHl W CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyallud NPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATH
MIPUYUHHOCIIEACTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 1—2 JJOTHYECKUX IIIaroB ¢
ornopoi Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3MUECKUX SIBJCHUN, (PU3MIECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTE;

. pemath pacuéTHbIC 3a/1a4il B 2—3 NEeWCTBUS, UCTIONB3YS 3aKOHBI U (POPMYJIBI,
CBSI3BIBAIONTNE (PU3NYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aa4d
3alMChIBATh KPATKOE YCIOBHE, BBISIBIIATH HEIOCTATOK JaHHBIX VISl pEIICHUS 33/1a4H,
BBIOMpaTh 3aKOHBI M (HOPMYJBI, HEOOXOAUMBIE i1 €€ pEIICHHUs, MPOBOIUTH
pacuéTbl W CpaBHUBATh IIOJYdYEHHOE 3HaueHHWE (PU3MYECKONH BEJIMYHUHBI C
W3BECTHBIMU JaHHBLIMHU,

. pacro3HaBaTh MPOOJIEMBbI, KOTOPhIE MOKHO PEIIUTh MPU TMOMOIIU
bU3NYECKMX METOJOB, HCIOJIb3ys  ONHMCAaHUE MCCIICAOBAHUSA,  BBIACIATH
MPOBEPAEMOE MPEAIIOJIOKEHNUE, OLEHUBATH MPABWILHOCTH TOPSAKA ITPOBEACHUS
HCCIICIOBAHMS, AeJIaTh BLIBOJIBI,

. MPOBOAUTH OMBITHI IO HAOIIOCHUIO (PU3UUECKUX SBJICHUN U PUBHUUECKUX
CBOMCTB Ted (KamwUISpHBIE SBJICHUS, 3aBUCHUMOCThH JABJICHHUS BO3JyXa OT €ro
o0béMa, TemrepaTypbl, CKOpPOCTH IIpoIlecCca OCThIBAaHHWS W HarpeBaHUs IpHU
M3JIYYCHUH OT I[BEeTa H3JIydYaromiei (IOoromaroIieii) MmoBEPXHOCTH, CKOPOCTh
WCHapeHuss BOABI OT TEMIEPATypPhl KUAKOCTH M IUIOMIAJAH €€ MOBEPXHOCTH,
ANEKTPU3ALMA TEJI U B3aUMOJCHCTBUE AIEKTPUUYECKUX 3aPANIOB, B3AMMOJCUCTBHE
MOCTOSIHHBIX MAarHUTOB, BU3yaIu3allisl MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUWTOB,
JICCTBYSI MAarHUTHOT'O TOJISI HA MPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMATrHUTA,
CBOMCTBA 3JICKTPOJIBUTATENSI MIOCTOSHHOTO TOKa): (hOPMYJIMPOBATH IPOBEPSIEMbIC
MPEANOJIOKEHUS, COOMpATh YCTAHOBKY W3 MPEIJIOKEHHOTO 000pYy/I0BaHMUS,
OMUCHIBATH XOJ1 OMbITA U (POPMYJIUPOBATH BHIBOJIHI;

. BBITNIOJIHATDH MPSIMBIE U3MEPECHUS TEMIIEPATypPhbl, OTHOCUTEIIbHOW BIIAXKHOCTHU
BO3/yXa, CHUJIbI TOKA, HAIPSDKCHHUS C HCIIOJIb30BAaHHUEM aHAJIOTOBBIX MPUOOPOB U
JATYUKOB (DU3NUYECKUX BEJIMYWH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH;

. MPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOM (DU3NUYECKOW BEIUYHMHBI OT
JPYrol ¢ KMCHOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCHUMOCTH COMPOTHUBIICHUS
IPOBOJIHMKA OT €ro JUIMHBI, IUIOIAAM IONEPEYHOIO CEYEHHS U YJIEJIBHOTO
COIIPOTHUBIICHUS BEIIECTBA MPOBOAHUKA, CUJIbI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT
HanpsHKEHUS Ha MPOBOIHUKE, UCCIIEAOBAHME MOCJIEI0BATEIBHOTO U MapaieIbHOTO
COCIMHEHUI MPOBOJHUKOB): TUTAHUPOBATH UCCIIEAOBAaHUE, COOMPATh YCTAHOBKY M
BBITIOJTHATH U3MEPEHHUSI, CIEAYS MPEAJIOKECHHOMY TUTaHy, PUKCHPOBATH PE3YJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH B BHUAE TaOMUIl U TpaduKOB, 1eiaTh BBIBOJIBI IIO
pe3yJibTaTam UCCIICI0OBaHUS;



. NPOBOAUTH KOCBEHHBIE M3MEPEHHUsS (U3NYECKUX BETUYMH (yAeJabHas
TEIJIOEMKOCTh BEIIECTBA, COINPOTHBIICHHE IPOBOJHHMKA, padOoTa W MOIIHOCTH
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUs, COOUPaTh IKCIEPUMEHTAIbHYIO
YCTaHOBKY, Cjenysl TMpeAO)KEHHONM WHCTPYKUMU, W BBIYUCIATH 3HAYECHHE
BEJIMYMHBI,

. co0IoaTh MpaBujia TEXHUKH 0€30MacHOCTU Mpu paboTe ¢ 1abopaTOpHBIM
000pyIOBaHUEM;
. XapaKkTepu30BaTh MPUHIMIIBI  JEHCTBUS ~ M3YyYCHHBIX NPHOOPOB |

TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha UX OmucaHus (B TOM YHCIE: CHUCTEMa
OTOIUJICHUS IOMOB, TUTPOMET, MMapoBasi TypOMHA, aMIIEPMETP, BOJTMETP, CUETUUK
AIEKTPUYECKOW 3SHEPIHH, 3SJIEKTPOOCBETUTENbHbIE NPHOOPHI, HarpeBaTelIbHbIE
AIEKTPONPUOOPHI (IPUMEPBI), IIECKTPUUECKUE MPEAOXPAHUTENU, FJICKTPOMATHUT,
ANEKTPOABUTATENb TIOCTOSIHHOTO TOKa), MCIOJIb3ySl 3HAHUS O CBOMCTBAX
bu3MUeCcKuX SBICHUN U HEOOXOUMBbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

. pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTEIbHBIC
NpuOOphl MO CXEMaM M CXEMAaTHUYHbIM PUCYHKaM (GKUJIKOCTHBIM TEPMOMETD,
TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CTOPAHUS, AIEKTPOCKOIL,
peocTar), COCTaBISATh CXEMbl DJIEKTPUUYECKUX IIETEeH C IOCIeI0BATeNbHBIM U
napajyieIbHbIM COCJAMHEHUEM DJIEMEHTOB, pa3jidyasi YCIOBHbIE O0O3HAYCHUS
AJIIEMEHTOB JJIEKTPUUYECKUX LENEH;

. MPUBOANUTH NPUMEPHI (HAXOAUTh HHPOPMALIMIO O PUMEPAX ) MPAKTHYECKOTO
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KM3HH I OOECrieYeHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUS 370pPOBbsI M COOJIIOJIEHUS HOPM JKOJOTMYECKOTO0 TOBEIEHUS B
OKPYKaIOIIEN CpeIE;

. OCYUIECTBJISATh NOUCK MHPOpMALIMK (PU3NYecKOro coaepxanus B MInTepuere,
Ha OCHOBE MMEIOIIUXCS 3HAHUHN U TyTEM CPABHEHHUSI IOTIOTHUTEIbHBIX HCTOUHUKOB
BBIICNISATh MH(MOPMAIINIO, KOTOpas SBJISETCS MPOTUBOPEYMBON WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

. WCIIOJB30BaTh MPU BBIMOJHEHUH YUYEOHBIX 3aJIaHU HAY4YHO-TOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MaTE€pHalbl, PECYPChl CETU
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

. co37aBaTh COOCTBEHHBbIE NHCHBMEHHBIE M KpaTKUE YCTHBIE COOOIIEHHUS,
0000611ast “HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  YWCIe MyOJNMYHO  TPEJACTaBISATH  Pe3yJbTaTbl  MPOEKTHOW WA
UCCIIEI0BATENbCKOM AESITEIbHOCTH, TPU 3TOM I'PAMOTHO UCIIOIb30BaTh U3YUYEHHBIN
MOHSTUUHBIN anmapat Kypca (PU3uKH, COMPOBOXKIAThH BRICTYIIJICHUE TIPE3EHTAIUEH;



. OpU BBHIMOJHEHUH Y4YEOHBIX TPOEKTOB U HCCIENOBaHUN (PU3NUECKUX
IPOLIECCOB  pacHpenesiATh OO0S3aHHOCTH B TIpynmne B  COOTBETCTBUU C
NOCTABJICHHBIMHA 33Ja4aMH, CIEIUTh 3a BBIIIOJHEHHEM IUIAaHA JEUCTBUI U
KOPpPEKTHUPOBATh €ro, aJ€KBaTHO OLCHUBAThb COOCTBEHHBIN BKJIAJ B JI€ATEIBHOCTh
IpyMIbl, BEICTpauBaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBHUE, MPOSIBIISISI TOTOBHOCTh
paspemarh KOHQIHKTHI.

K xoniy oOyueHuss B 9 kJjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTh Y 00YYaIOIIKXCSl YMEHUM:

. UCIIOJIb30BaTh MOHATHS: CUCTEMA OTCUETA, MaTEpUAIIbHAS TOUKA, TPACKTOPUS,
OTHOCUTEJIBHOCTh ~ MEXaHHYECKOro  JBWXKEHMs,  aAedopmanus  (ympyras,
IJIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3ku, UEHTP TAKECTH, A0CONIOTHO TBEPJOE TEIO0, UEHTP TAKECTH TBEPJIOTO
Tela, pPAaBHOBECUE, MEXAHWYECKUE KOJeOaHHs M BOJIHBI, 3BYK, MH(pa3ByK H
YIIBTPA3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIA 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JAJIbHO30PKOCTh, CIEKTPbl MCIYCKAaHUS M TMOTJIONIEHUS, ayibda,
0eTa- U TaMMa-u3Iy4YeHUs1, U30TOMbI, SIAEPHAS SHEPTETHKA;

. paznuyaTh ABJICHHS (PAaBHOMEPHOE M HEPABHOMEPHOE MNPSAMOJIUHEHHOE
JBUKEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABM)KEHHE, CBOOOAHOE MaJcHHE
T€JI, PABHOMEPHOE JIB)KEHHE 110 OKPYKHOCTH, B3aMMOJICHCTBHE TEJl, PEAKTUBHOE
JBUKEHUE, KOJIeOATeNbHOE ABMKEHHUE (3aTyXalOIKE U BBIHYK/ICHHbIE KOJIEOaHUs ),
PE30HAHC, BOJHOBOE  JBWIXKEHUE, OTPAKEHHE  3ByKa, MPAMOJHMHEHHOE
pacnpoCTpaHEHUE, OTPAXEHUWE M TPEJOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpa’kKeHUE CBETA, Pa3JI0KEHUE OEJIOr0o CBETa B CHEKTP U CIOKEHUE CIEKTPaIbHbIX
LBETOB, IUCHEPCHUS CBETa, ECTECTBEHHAs paJUOAKTUBHOCTb, BO3HHKHOBEHUE
JMHENYaTOro CHeKTpa M3JIyYEeHHs) N0 ONMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;

. pacrno3HaBaTh  MpPOSIBICHHE  W3YYEHHBIX  (PU3MYECKMX  SBJICHUH B
OKpy’KaroleM Mupe (B TOM yuciie (pU3NUecKHe SIBJICHHs B MPUPOJAE: NPUIUBBI U
OTNIUBBI, ABMKeHUE TIaHeT CONHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX
OpraHU3MOB, BOCHPHSITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHE, CEHCMHUYECKHE
BOJIHBI, LIyHAMU, 3XO0, LIBETA TEJ, ONTUYECKHUE SIBICHUS B MPUPOJE, OMOJIOTHUECKOE
JeCTBUE BUIMMOIO, YIbTPadUOIIETOBOTO M PEHTTEHOBCKOTO  H3IY4YCHHIH,
€CTECTBEHHBII paJMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHMOAKTUBHOE
U3Jy4eHHE TPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPATUOAKTUBHBIX HM3IYyYEHUU Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7adyy B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHUIA;

. ONUCHIBATh M3yUYEHHbIE CBOWCTBA Ted M (U3NYECKUE SIBICHUS, HCIOIb3YS
¢usznyeckue BeNWYMHBI (CPelHAssT W MTHOBEHHass CKOPOCTh Teja IMpH
HEPaBHOMEPHOM JIBUKEHUHU, YCKOPEHHE, MEepEeMEIEHUE, TyTh, YIJIOBas CKOPOCTb,



CHJIa TPEHUS, CHJIa YIPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE CBOOOHOTO MaCHHS, BEC
TeNa, WMIIYJIbC Tela, HMIYJIbC CHIIBI, MeXaHWdeckas padoTa M MOIIHOCTb,
NOTEHIMAIbHASL JHEPrusi Teja, MOJHATOIO HaJ IOBEPXHOCTBIO  3EMJIH,
NOTCHIMAJIbHASL DHEPrUsl CHKATOW IPYKHUHBI, KUHETUYECKAsl DHEPIus, IOJHas
MEXaHUYECKasl FHEPIUsl, NEPUO U YacTOTa KOJeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTelb IMPEJIOMIIEHUS CpPEIbl), MPU
ONKCAaHUU TPABUIBHO TPAKTOBATh (PU3MUECKHUM CMBICI MCIIOJIb3YEMbIX BEJIHYMH,
0003HaUYeHHUs W €OUHUIBl (U3NYECKUX BEJIMYMH, HAXOAUTb (OPMYIIbI,
CBSI3BIBAIOLIUE JTAHHYIO (PU3MUECKYIO BEJIMUUHY C JAPYTUMHU BEIIMYMHAMU, CTPOUTH
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

. XapaKkTepu30BaTh CBOWCTBAa Tel, (U3NYECKUE SBICHUS W IPOLECCHI,
UCIIOJIb3Ysl 3AKOH COXPAHEHUsl HEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYIIEpPIIO3ULIUNA CUJI, IPUHIIUI OTHOCUTENBHOCTH ["anuiies, 3akoHbl HproTOHA, 3aK0H
COXpPaHEHHUsI HMIIYJIbCA, 3aKOHBI OTPAXKEHUS W IPEJIOMIICHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsI0BOT0 U MAacCOBOT'O YHMCEN MPH SIIEPHBIX PEAKUUSAX, IPU 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBHIBATh €r0 MAaTEMaTHYECKOE
BBIPAKEHHUE;

. OOBSCHATh (PU3NYECKUE MPOIECCHl M CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CHUTyallUd TNPaKTUKOOPUEHTUPOBAHHOIO  XapaKTepa:  BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTMYECKUX IIAaroB C
OMopoil Ha 2—3 U3yYEHHBIX CBOMCTBA (PM3MUYECKUX SBJICHUH, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEW;

. pemaTh pacu€THbIE 3a1a4d (OMUpPAIONIUEcs Ha CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIB3YS 3aKOHBI U (JOPMYJIBL, CBA3BIBAIOIINE (PU3NUECKUE BEIUUMHBI: HA OCHOBE
aHalM3a yCIOBUS 3a/layy 3allMChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEJOCTAIOIIHE
VI U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (OPMYJbl, HEOOXOAUMBIE IS
pElIeHMs, MPOBOJAWUTH PACYETHI W OLEHHWBATh PEATUCTUYHOCTH IOJYYEHHOIO
3Ha4YeHUs] PU3NUECKON BEJIMUMHBI,

. pacno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXHO PEIIUTh MpPU [OMOIIH
(GU3MYECKUX  METONIOB, HCIOJb3ys  ONUCAHUE HCCIEAOBAHUS,  BBIICIATH
IIPOBEPSAEMOE TPEANOI0KEHNE, OLIEHUBATh MPABHIBHOCTh TMOPSAIKA MPOBEACHUS
UCCIIEIOBaHMsI, JIelaTh BBIBOJBI, HHTEPIPETUPOBATh PE3YJIbTaThl HAOMIOACHUN U
OIBITOB;

. IPOBOJUTH ONBITHI 110 HAOMIOACHUIO (PU3NYECKUX SABJICHUM WIIH (PU3HMUECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HproTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aBHCHUMOCTh TepHoAa KoJeOaHUN MPYKUHHOTO MasTHHUKAa OT MAaccChl Tpy3a U
KECTKOCTU TMPYXKUHBI U HE3aBUCHUMOCTh OT AaMIUTUTYJbl MajbIX KoyeOaHU,
IpSIMOJIMHEMHOE pacnpoCTpaHEHHE CBETa, Pas3lioKeHHe Oeoro cBeTa B CIIEKTP,
U3y4YeHUE CBOMCTB M300pa)K€HUSI B IUIOCKOM 3€pKajie M CBOWCTB HM300pa)kKeHUs



mpeaMeTa B COOMparoIeil InH3e, HaOMI0AeHUE CIUIONIHBIX U IMHEWYAThIX CTIEKTPOB
U3TY4YEHUs): CaMOCTOATEIBHO COOMpaTh YCTaHOBKY M3 H30BITOUHOTO Habopa
o0oOpyZ0oBaHUs, OMHUCHIBATH XOJ OMBITA W €ro pPe3yJbTaThl, (OPMYIUPOBATH
BBIBOJIBL;

. IPOBOJUTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHUU, OMpenessis
CpeIHee 3HaueHUE M3MepseMOoil BennuuHbl ((POKYyCHOE paccTOsHUE COOHMparoieit
JIMH3BI), 000CHOBBIBATH BEIOOP CIIOcO0a M3MepeHus (M3MEepUTEITHLHOTO TprOopa);

. OPOBOJUTh  HCCIEAOBAHUE 3aBUCHUMOCTEH  (PU3MYECKHX BEJIUYUH C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHH (3aBUCHUMOCTh MYTH OT BpPEMEHU IpHU
PAaBHOYCKOPEHHOM JIBIDKEHMHM 0€3 HadallbHOM CKOpPOCTH, IEpuojaa KoJeOaHHM
MaTEeMaTHYECKOTO MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKCHHS CBETa
OT yIVla TaJCHUA W yria TMpeIoMJICHHs OT yria MajeHus): IUIAaHUPOBATh
UCCJIEIOBAHNUE, CAMOCTOATENIHO COOMpPATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIYYCHHOUW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJE TaOIUIl U TpaduKOB,
JIeaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHNS;

. MIPOBOJINTH KOCBEHHBIE N3MEPEHUS (DU3UICCKUX BEIMUNH (CPETHSIST CKOPOCTh
U YCKOPEHHE Tella MPH PaBHOYCKOPEHHOM JBIKEHUH, YCKOPEHHE CBOOOIHOTO
najIeHus, )KECTKOCTh IPYKUHBI, KOADDUIIMEHT TPEHUS CKOJIbKEHUSI, MEXaHUYeCKast
paboTa W MOIMHOCTh, YacTOTa W TNEPHOJ KOJeOaHUH MaTEeMaTUYECKOTO U
MIPY)KUHHOTO MAasTHUKOB, ONTHYECKAsI CUjIa COOMparomel JIMH3bI, paTuOAKTHBHBIN
GOH): TUTAHHPOBATH H3MEPEHHS, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATH U3MEPEHHUSI, CIEAYS MPEIJI0OKEHHON MHCTPYKITUU, BEIYUCIISATH 3HAUCHUE
BETUYMHBI M aAHAJIU3UPOBATH TMOJYYEHHBIE PE3yNbTaThl C YYETOM 3aJIaHHOMN
IIOrPETHOCTHA U3MEPEHU;

. coOJI01aTh MpaBHia TEXHUKU 0€30MacCHOCTH NP paboTe ¢ J1abopaToOpHBIM
0o0opy10BaHUEM;
. pa3ianyaTh OCHOBHbBIE MPHU3HAKW M3YYEHHBIX (U3MUECKUX MOJEJIEH:

MaTepuaibHas TO4YKa, a0COTIOTHO TBEPJOE TEIO0, TOUCUHBIM MCTOYHUK CBETA, JIyY,
TOHKas JIMH34, JIaHETapHasi MOJIEb aTOMa, HYKJIOHHAsI MOJIEb ATOMHOTO S/1pa;

. XapakTepu30BaTh  MPUHIMIBI  JEUCTBUS  W3YUYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX OMUCAHUS (B TOM YHCIIE: CIUIOMETD,
JATYUKH TOJIOKEHUS, PACCTOSAHUS U YCKOPEHUS, PAKeTa, HXO0JOT, OUKU, IEPUCKOIIL,
doToamnmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOM, JO3UMETp, Kamepa
Buibcona), UCoJib3ys 3HaHUS O CBOMCTBAX (DU3UUYECKUX SIBJICHUN U HEOOXOIUMbIC
dbuznyecKkre 3aKOHOMEPHOCTH;

. MCIIOJIH30BaTh CXEMbl U CXEMATHYHBIE PUCYHKH HM3YyUYEHHBIX TEXHHUYECKUX
YCTPOWCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX TMPOIECCOB MpHU
pereHny y4eOHO-TIPAKTUYECKUX 3a/1ad, ONTUYECKHE CXEMBbI ISl TOCTPOSHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoNieit JINH3E,



. MPUBOJUTH MPUMEPHI (HAXOAUTH HH(POPMALIKIO O PUMEpax) MPaKTUYECKOTO
UCIIONB30BaHusl (DU3MUECKUX 3HAHUW B MOBCEAHEBHOW XU3HU U OOecCTeueHUs
0e30macHOCTH TpU OOpallleHuu ¢ TpUOOpaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXPAaHEHHUSl 3J0pPOBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IIOBEACHUS B
OKpYXKarollen cpeae;

. OCYIIECTBISATH MOUCK MH(pOopManuu Gu3nIecKoro coaepxanus B Untepuere,
CaMOCTOSITENIFHO (OPMYIUPYsl MOMCKOBBIM 3alpoc, HaXOIUTh MYTH OMpeIeICHHUS
JIOCTOBEPHOCTH IOJIyYEHHON HMH(OpMALMM Ha OCHOBE MMEIOLIMXCS 3HAHUA U
JIOTIOJIHUTENBHBIX UCTOUYHUKOB;

. UCIOJIb30BaTh MPU BBIIOJHEHUM YYE€OHBIX 33JaHUIl HAYYHO-IOMYJISIPHYIO
auTepaTtypy (pusMdeckoro coaepikaHus, CIpaBOYHBbIE MaTEpUaibl, PECYpChl CETU
WuTepHeT, BiaaeTh NpuéMaMH KOHCHEKTHPOBAaHUS TEKCTa, MpPeoOpa3oBaHUs
uHGOpMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHbIE MHUCHMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHMKOB (PU3UYECKOIO COJEPkKaHUS, IMyOJIMYHO
MPEACTABIIATH PE3YJIbTATHI IPOEKTHOW WIIM UCCIEI0BATEIBCKON AESITENBHOCTH, IPU
OTOM TPAMOTHO HCIIOJIb30BaTh H3YyYCHHBIM MOHATHUWHBIN AaIlapaTr H3y4aeMOoro
paszgena (QU3MKM U CONPOBOXKJATh BBICTYIUIEHME MpE3eHTauuell ¢ ydéToMm
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThbI
pecypcsbl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edso00.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BellleCTBA https://m.edso00.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edso00.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
3.1 MexaHn4ecKoe ABUKEHIE 3 bubmorexa LOK

https://m.edso0.ru/7f416194
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bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT 4 ! https://m.eds00.ru/7f416194
bu6nmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Jasnenue. llepenava naBnenust TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edso0o.ru/7f416194
bubnunoreka LIOK
43 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Wroro no pazneny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Pabora i MompocTS 3 . https://m.eds00.ru/7416194
bubmmoteka IIOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.eds00.ru/7f416194
bubnunoreka LIOK
>3 Mexaireckast SHepris 4 1 https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TerioBble AiBJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA18 1ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 IIEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2. Mexann4veckue KoJje0aHusi M1 BOJHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pazpea 4.

CeeToOBbBI€E ABJICHUA
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4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmorexa OK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Paznen 5. KBanToBble siBJICHHS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001IaK0 NI MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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