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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TOJIO)KEHHM M TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpaMmbl 1Mo (U3MKE HANpaBlieHO Ha (GOPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYaromuxcsi M OpPraHu3alyi0 H3y4eHHUs
bu3MKKM Ha NESITeNIbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanum3anuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM OO0yUeHHUs, a TaKKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), MpejyiaracT IpUMEpPHYIO MOCIeA0BaTEIbHOCTD
W3YyYCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMmma mo ¢usuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOIUYECKOU
NOMOUIM YUYUTENIO B CO3/IaHUU paboueil MporpaMMsl [0 y4EOHOMY MPEAMETY.

®duszuka SABISIETCA  CHCTEMOOOPa3yloIIMM I €CTeCTBEHHO-HAyYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (hPM3HUECKHE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYSCKON
reorpaduel, BHOCHUT BKJAJ B €CTECTBEHHO-HAay4YHYI0 KapTHHY MHUDA,
IpeloCTaBsieT HauOoJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HaHMSI, TO €CTh CII0C00a MOyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTU U
MHTepeca K HayKe y 00y4arouuxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAYYHOOOBSICHSTHSIBICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHUS;

e UWHTEPIPETHPOBATh  JIaHHBIE W  HCIOJB30BaTh  HAy4YHBIC
J0Ka3aTeNbCTBA JUISI TIOTYYCHHSI BHIBOIOB.

[lenn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
omnpenenensl B Konuenmuun npenogaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoii @expepauuu, peanu3yrOIIUX



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munucrepersa npoceienust Poccuiickoii @enepanuu (IpoTokosa oT 3
nekaopst 2019 r. Ne T1IK-4BH).

HenuuzyyeHusipusmku:

npuoOpeTeHNue HWHTEpeca M CTpPEeMIICHHS OOydYarol[uxcsi K HaydHOMY
M3YYEHHUIO TPUPOABI, PA3BUTHE HX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ€ MO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS Kak pe3yJibTaTa H3y4eHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHANIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaabHEeWIleMy 0Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBanusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHrue 3HAaHUM O JAUCKPETHOM CTPOCHHMHM BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX

npUOOpETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SIBICHUS C
UCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
WCITOJIb30BaHUEM bu3IIeCcKuX MOJIeTIeH, TBOPYECKHUX "
MPaKTUKO-OPUCHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHU HAOIIOAATh PUPOIHBIC SBJICHHUS M BBIMOJHSATH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHE NMPUEMOB padOTHl ¢ MH(pOpManuen (HU3NIECKOTO COJEp KAHMS,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE NH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTEILHOCTH, CBI3aHHBIMU
C (GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JadopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENbHBIN XapaKkTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEN
oOyJaromuxcsl, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHUl, MpeajaraéMblx B paMKax
OCHOBHOT'O FOCYapCTBEHHOI'0 dK3aMeHa 10 (U3HKeE.

B pamkax peammzamuu npeamera «®Pusznka» B ypOYHOM JAECATEIBHOCTH

ocymiecTBiseTcs: mpodopueHTarmorHas padoTa B 7-9 kiaccax.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

®dusnka — Hayka O mnpupone. SBimeHus npuponbl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Pusznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HabmogaemMoro sBieHus. OnucannePu3nIeCKUXABICHUHN C TOMOIIBIOMOJIEIIEH.

Hemoncmpauuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuviepabomul u onvimel.
1. Omnpenenenve NEHbI ASIEHUS KAl U3MEPUTEIBHOIO TpUOOpa.
2. M3MepeHuepacCTOsIHUN.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHuepazmMepOBMaIbIXTE.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue mcciaenoBaHMs MO MPOBEPKE T'MIOTE3bl: AAIBHOCTH MOJETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

JIBm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JABWIKEHHSI YACTHUI[ C
Temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX  COCTOSIHUSIX U UX  ATOMHO-MOJIEKYJIIPHBIM  CTPOEHHUEM.
Oco0eHHOCTHArPETaTHBIXCOCTOSIHUMBOIBI.

Jemoncmpayuu.

1. HabmroneHnebpoyHOBCKOTOABMKEHHUS.



2. Habmonenuenuddysun.
3. HabGmomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuviepabomol u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

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 IBHKEHUHU. Pacuér myTtu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
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.
Jlemoncmpayuu.
1. HaGnroneHueMexaHM4eCKOTOABUKEHUSITENA.
2. N3mepeHneckopoCTUITPAMOINHEHNHOTOJIBUKECHUS.
3. HaOmroneHuesBIeHUAMHEPLUU.
4. HabGnroneHue U3MEHEHUsI CKOPOCTH MPU B3aUMOJIEHCTBUU TeJ.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuviepabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeaHEN CKOPOCTH CKOJBXKEHUs OpycKa WM IIapuKa IIo
HAKJIOHHOM TIOCKOCTH.
OrnpeneneHuerIOTHOCTUTBEPOTOTENA.

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

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS] HOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



Hasnenne. CriocoObl yMEHBIICHHS U YBEIMUEHUs AaBieHus. [laBienue rasa.
3aBUCHUMOCTh JaBJICEHHSA raza OT oObEma, TemmepaTypbl. [lepemaya naBneHus
TBEPABIMU TellaMH, >KUJIKOCTIMU U Ta3zamu. 3akoH [lackans. IlneBmaTuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000moukn 3emiu. OmbiT Toppuuermm. M3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpuGopk! 715 3MEPEeHUsT aTMOC(EPHOTO TABICHHS.

JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJO. BeITamkuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [InaBanueren. Bo3gyxomnnaBanue.

Hemoncmpauuu.

o vk w N e

N

3aBUCHUMOCTbH JABJICHUS ra3a OT TEMIEPaTyphl.

[Iepenaya maBiieHUS )KUJIKOCTBIO U TA30M.

Coo0m1arouecsicCocy/ibl.

['mppaBnuueckummnpecc.

[IposiBneHueneicTBUsiaTMOCHEPHOT0/1aBICHUS.

3aBUCHMOCTh BBITAIKHUBAIOIICH CHJIBI OT O0BEMA IMOTPYXKEHHOM YacTH
TEJa U MJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
YcnoBue 1iaBaHus TeN: IUIABAHWE WA MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOIIICHUS TNIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopuviepabomol u onvimol.

1.

HccnenoBanrie 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOM B
JKUJIKOCTh YaCTH Tea.

OnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJoO,
MOTPYKEHHOE B KUJIKOCTD.

IIpoBepka HE3AaBUCUMOCTH BBITAJIKUBAIOLLIEH CUIIBI, IEMCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tena.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCMMOCTH BBITAJIKMBAIOIIEH CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBanne apeoMmeTpa WM KOHCTPYMPOBAHME JIOJKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUsl.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpamienye  OJHOTO  BHMJAa  MEXAaHWYECKOM  DJHEPIMM B JAPYIOW.
3aKOHCOXPaHEHUSAIHEPTUN B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsIpOCTEIXMEXAHU3MOB.

Jlabopamopuviepabomol u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PABHOMEPHOM JBM)KEHUU Tela

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanueycnoBulipaBHOBECUApBIYAra.

3. Hsmepenue KIIJl HAKITOHHOMIIIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

TermioBblie ABJICHUS.

TennoBoe nBuxeHue. Tepmometp. CBs3p TeMIepaTypbl CO CPEAHENR CKOPOCTHIO
JBIDKEHUS €ro MoJeKkyn. BHyTpenHss osHeprus. J[Ba cmocoba wu3MeHEHUs
BHYTPEHHEl SHepruu: Terionepeaaya W padora. Buasl Temonepeaayu.
KosnuecTBO TEnnoTHL. Y ieibHAas TEIUIOEMKOCTh BEHIECTBA. Y AENbHAsA TEIJIOTA
CrOpaHusl TOIUIMBA. 3aKOH COXPAHEHHS SHEPIUU B MEXAHUYECKUX U TEIIOBBIX
IIpoLeCcCax.

Jemoncmpayuu.

W3meHeHne sHepruM Tejna Npu coBepiieHuu padoThl. KoHBEKIUS B KUIKOCTH.
Temnonepenaua nyreM wusinydeHus. (CpaBHEHUE YIEIbHBIX TEMIOEMKOCTEU
Pa3JIMYHBIX BELLIECTB.

Jlabopamopuwie pabomeol.

1.CpaBHEHME KOJUYECTB TEIUIOTHI PU CMENIMBAHUM BObI PA3HON TEMIIEPATYPHI.
2.MI3mMepeHne yaenpHOM TEIIIOEMKOCTH TBEPAOTO TEIA.

HN3meHeHue arperaTHbIX COCTOSHMH BelecTBa.

ArperaTHble COCTOSIHHMSA BellecTBa. [lnmaBiieHMEe W OTBEpAEBAaHUE  TEl.
Temneparypa 1uUiaBieHus. YJAenbHas TeEIUIOTa IulaBieHus. Mcmapenue u
koHAeHcanusa. Haceimenusd map. OTHOCUTENbHAA BJIAXHOCTh BO3JyXa U €€
m3Mepenue. llcuxpomerp. Kumnenue. 3aBUCMMOCTH TEMIIEpATYpPhl KHUIEHUS OT
JaBleHUs. YelbHas Teriora mnapooOpasoBaHusi. OOBICHEHHE W3MEHEHUS
arperaTHbIX COCTOSIHUM Ha OCHOBE MOJIEKYJIIPHO-KUHETUYECKUX MPEINCTABICHUMN.
[IpeoOpa3zoBanust HHEPTrUM B TEIUIOBBIX JBUTATENAX. J|BUTaTeNh BHYTPEHHETO
cropanus. Ilapoas typouna. XomomwnbHuk. KIIJ[ TemioBoro paBuraresns.
DKojornyeckue mpooaeMbl NCIOIb30BaHUS TETIOBBIX MAIIIKH.

Hemoncmpayuu.



ABnenue ucnapenus. Kunenue Boabl. 3aBUCMMOCTh TEMIIEPATYphbl KUIIEHUS OT
nasnenus. llmaBineHne W KpucTa/mm3anMs BellecTB. M3MmepeHune BIaXHOCTH
BO3/lyXa ICUXPOMETPOM. Y CTPOICTBO YETHIPEXTAKTHOTO JBUTATENs] BHYTPEHHETO
cropanusi. Y CTpOHUCTBO MapOBOM TYPOUHBI.

Jlabopamopnasa paooma.

3./3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

DJIeKTpUYecKHe sABJICHUS.

Onextpuzanmss Ten. J[Ba poxa dnekTpudeckux  3apAnoB.  [IpoBonHuMKW,
HENPOBOJHUKM  (AMPJIEKTPUKM) M NOJYNPOBOJHUKU.  BzaumopelictBue
3apSOKEHHBIX TeJ. OJIEKTPUYECKOE IOJIE. 3aKOH COXPAaHEHMS 3JIEKTPUYECKOIO
3apsafa. JemuMocTh 3JeKTpUYEecKOoro 3apsana. OnekTpoH. CTpoeHue aTOMOB.
Onextpuyeckuid TOK. ['anbBaHMYECKHE 3JIEMEHTHI M aKKyMyJSATOpbL. JledcTBHs
NIEKTPUYECKOro TOKa. HampaBieHue 3JIEKTpHUYECKOro TOKa. JJIEKTPUYECKas
Lelb. OJIEKTPUYECKHI TOK B MeTauiax. HocuTenn 3JeKTpUYecKoro TOoKa B
NOJIYIPOBOJHUKAX, Ta3ax M 3JeKkTpoiuTax. llodynpoBOAHUKOBBIE MTPUOOPHI.
Cuma TokKa. AMmepmerp.  DIEKTPHUUYECKOE  HalpspKeHWe.  BoapTMerp.
DIIEKTpUYECKOE CONpOoTUBIEHUE. 3aKOH OMa Uil yJacTKa 3JIEKTPUYECKON LEMN.
YnenbHoe dnekrpuueckoe comnporusieHue. Peocrarsl. [locimenoBarenbHoe U
napajuleIbHOE COEAMHEHUS TNPOBOJHUKOB. PaboTa #  MOIIHOCTH  TOKA.
KosruecTBO TEmIOThI, BBIAEISIEMOE IPOBOIHUKOM C TOKOM. JlaMna HakaJInBaHUs.
DONeKTpUYEeCKue HarpeBaTelibHbIE MPUOOPBI. DIEKTpUYECKUd cueTuuk. Pacuer
AJIEKTPO3HEPIUU, MOTpedisieMoit snekTpornpudopoM. KopoTkoe 3ambikaHHeE.
[InaBkue MpenOXpPaHUTENH.

Jemoncmpayuu.

Dnektpuzanus Tel. [[Ba poma 3MEKTPUUECKUX 3apAI0B. Y CTPOMCTBO U JICUCTBUE
ANEKTpOCKOMNa. [IpOBOAHMKM M HM30JATOPBL. ODJEKTPU3ALMUSA YEpe3 BIIUSHHUE.
[lepeHOC BJIEKTPHYECKOrO 3apsjia C OJHOrO Tena Ha Jpyroe. MCTOYHHMKH
IOCTOSIHHOTO TOKa. CoCTaBlI€HUE MIIEKTPUYECKON LEIH.

Jlabopamopuwie pabomeul.

4.COOpKa SJEKTPUYECKON LEeNH W HM3MEPEHHE CUJIbI TOKa B €€ Pa3IuYHbIX
Y4aCTKaX.

5.1I3MepeHne HanpspKEHUS Ha Pa3IMuHbIX ydacTKax 3JIEKTPUUYECKOM LeTH.
6.PerynpoBaHue CHIIbl TOKAa PEOCTATOM.

7./I3MepeHne CONMpOTUBJICHUS NPOBOJHUKA IMPU TMOMOUIM aMIepMeTpa U
BOJIBTMETpA.

8.M3mepenHue paboThl U MOIITHOCTH JIEKTPHUUECKOT0 TOKA B JIaMII€.
JIEKTPOMATHUTHBIE SBJICHUS.



MaruuTHoe 1oJIe TOKa. ODJEKTPOMATrHUTBI M HUX MpuMeHeHue. llocTosHHbIE
MarHuTel. MarautHoe nosne 3emid. MarautHele Oypu. JleficTBUE MAarHUTHOTO
M0JIS HA MMPOBOJIHUK C TOKOM. DJIEKTPOABUTATENb. JIMHAMUK U MUKPO(OH.
Jlemoncmpayuu.

OnbIT IpcTena.

[TpuHuun gecTBust MUKpO(OHA U TPOMKOTOBOPHUTESL.
Jlabopamopuvie pabomeul.

9. COopKa 3JEeKTPOMAarHuTa U UCIIbITAHUE €ro JACUCTBUSI.

10.M3y4yeHue 371eKTpUYECKOro JBUraTeNs MOCTOSSHHOTO TOKa (Ha MOJIEINH).
CeeToBbI€ SIBJICHHS.

Uctounuku cBeta. [IpsgmonuHeiHOE pacHpOCTpaHEHUE CBETa B OJHOPOJHOMU
cpene. OTpaxxenue cBeTta. 3akoH oTpaxkeHus. [lnmockoe 3epkano. IIpenomnenue
ceera. JInmH3a. POKyCHOE pacCTOSHHUE W ONTUYECKas cuia JIMH3BL. IlocTtpoenue
u300pakeHU! B JMH3aX. [7a3 kak onruyeckas cuctema. JledekTsl 3peHus.
OnTuyeckre mprudOpBHI.
Hemoncmpauuu.

Hcrounuku cBeta. [IpsAMOIMHENHOE pacIpOCTPaHEHHE CBETA. 3aKOH OTPAKECHUS
cBera. M3obOpaxenue B 1iockoMm 3epkaiie. [Ipemomiienune cBera. Xoj nyuded B
coOuparolelt u paccenBaroiieil nH3ax. [lomyueHrne n300pakeHUN C MOMOIIBIO
nuH3. [IpyuHImn neicTBus NpoeKIHOHHOTO annapara. Mozens riasa.
JlaGopatopHbie pabOTHI.

11.JTonyuyenue u3o0pa>keHus: Ipy MOMOIIH JIUH3bI.

Hrorosoe moBTropeHue.

9 KIIACC

Paznesn 8. Mexanuveckue siBJIeHUs.

Mexanuueckoe nBWXKeHME. MarepuanbHas Todka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHEHHOE
nBrkeHue. HepaBHoMepHOE npsiMonMHENHOE ABWKEHUE. CpellHssl 1 MTHOBEHHAs
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiMHEHHOe nBrkeHne. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKPYKHOCTH. llepron u yvacrota oOparieHus.
JInneriHasa u yriioBast CKOpocTHu. LIeHTpocTpeMUTEIIBHOE YCKOPEHHUE.

[Tepseiit 3akoH HeroToHa. Bropon 3akon HeroTona. Tpetuii 3akon HeroToHa.
[IpuHIMIT CYyIEPIIO3ULIUU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cusa TpeHusi: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTIOKOSI, APYTHE BUJIBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHE CBOOOJHOTO
nageHus. JlBwxenue ruianer Bokpyr Comnma. IlepBas kocMuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUku. AOCONMIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsikecTH.

Nmnynbe tena. MI3MeHeHne umiyibca. Miynbe cuiibl. 3aKOH COXPaHEHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa Ccuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpPruu U padoThl. [loTeHInanbHas YHEprus Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJid. [loTeHIManbHas SHEprus cxKaTol npyxxkuHbl. Kunernueckas

DHEPTHUS. Teopema 0 KUHETUYECKOU DHEPTUMU.
3aKOHCOXPaHEHUAMEXaHUYECKOUIHEPTUH.
Jlemoncmpayuu.
1. HaGnroneHune MexaHM4eCcKoro JBUXKEHHUS Tela OTHOCHTEIIbHO Pa3HBIX Tell
OTCU€Ta.

2. CpaBHEHME NyTE€W W TPACKTOPUM [BWKEHUS OJHOTO M TOrO XKE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepenne CKOPOCTH U YCKOPEHUS ITPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBaHrenpru3HaKOBPAaBHOYCKOPEHHOTOIBHYKEHHS.

HabGnronenue nBM>KEHMS Tela IO OKPY>KHOCTH.

Habnrogenne MexaHM4eCcKuX SIBICHHM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM  JBHKCHUU
OTHOCHUTEJIbHO KaOWHeTa (PU3UKH.
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7. 3aBHUCHMOCTb YCKOPEHHsI T€jJa OT MacChl Tela U ACHCTBYIOLIEH HAa HEro
CUJIBL.
HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBUH TET.
M3meHeHnue Beca Tesa pyu yCKOPEHHOM JBHKECHUH.

10. Ilepenaya umiynbsca npyu B3auMOJIEUCTBUM TE.

11. [IpeoOpa3zoBanus SHEPTUU NPU B3aUMOACHCTBUU TEN.

12. CoXpaHEHHUE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

13. CoxpaHeHre UMIYJIbca IPU a0CONIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.

14. HabmoieHuepeak THBHOTOIBUKECHHUSL.

15. CoxpaHeHHe MEXaHUUECKON SHEPTUU NIPU CBOOOTHOM MaJCHUU.

16. CoXxpaHEeHHE MEXaHUYECKON IHEPTUM NIPU IBUIKEHUHU TEJIA MO JCHCTBUEM
NPY>KUHBI.

Jlabopamopuviepabomol u onvimeol.

1. KoncrpynpoBanue TpakrTa Mg pa3roHa M JAJIBHEUIIETO PABHOMEPHOTO
JBUKEHUS [IAPUKA WIH TEIEKKU.



2. OmpeneneHue CpeaHEN CKOPOCTH CKOJBKECHHS OpycKa WU JIBYDKCHHUS
IapyKa 1Mo HaKJIOHHOW IIOCKOCTH.

3. OmnpeneneHne yCKOpPEHHUs Tejla NPU PaBHOYCKOPEHHOM JIBUKEHUU T10
HAKJIOHHOMW IUTIOCKOCTH.

4. HccnenoBaHue 3aBUCHUMOCTH IYTH OT BPEMEHHM MPHU PABHOYCKOPEHHOM
JBH>KCHUU 0€3 HauyallbHOM CKOPOCTH.

5. IlpoBepka THUNOTE3bl: €CIAM MPU PABHOYCKOPEHHOM JIBIXKCHUU 0€3
Ha4yaJbHOM CKOPOCTU IyTH OTHOCATCS KakK pPsJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HMccnegoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHUJIbI
HOPMAaJIbHOTO JIABJICHHUS.
OmnpenenennekodHPUITUEHTATPEHUSICKOTBKCHHUS.

8. OnpeneneHneKECTKOCTUIIPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBMKCHHUM Tela
110 TOPU3OHTAIBHOU MOBEPXHOCTH.

10. Onpenenenrie pabOThl CWIBl YIOPYrOCTH TIpU  MOABEME Tpy3a C
WCIIOJIb30BaHUEM HETOIBUKHOTO U TTOJABUKHOTO OJIOKOB.

11. I3y4ueHne3aKkOHaCOXPaHEHUSIHEPTUH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJHBIL.

KonebarenbHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUI: Iepuo,
4acToTa, aMIUINTyJAa. MateMaTnyecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPTUU MIPU KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojebanus.  Pe3onanc.
Mexanuuyeckue BosiHBI. (CBoOicTBa MeXaHMYECKMX BOJH. IIpojonbHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['pomMKkOCTh 3Byka U BbicoTa ToHA. OTpaxeHue 3Byka. MHbpaszByk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koyieOaHWM T IOA HAEUCTBUEM CHJIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJICOAHUM U pe30HaHCa.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJH (HAa MOJIEIH).

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKUIPE30HAHC.

Jlabopamopuviepabomol u onvimol.

1. OmpeneneHne dYacTOTHl M Tepuoja KoOJeOaHM MaTeMaTU4ecKOoro
MasiTHUKA.
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2. Ompenenenrie 4acTOTHI U IEPHOJIa KOJIEOAHHI MPY>KHHHOTO MasiTHUKA.

3. HccnenoBanue 3aBHCHMOCTH TIEpHOJIa KOJICOAHHM MOABEIICHHOTO K HUTH

rpy3a OT JIMHBI HUTHU.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. [IpoBepka HE3aBUCHUMOCTH TEpHO/a KOJICOAHWA Tpy3a, MOJABEHICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHwuii
MPYKUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHueyckopeHuscBoOOAHOTOMAICHHUS.

Paznea 10. D1eKTpOMATrHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMarHuTHOE  MoJie.  DJIEKTPOMarHuTHele  BOJHBL.  CBoiicTBa
ANEKTPOMArHuTHbIX BOdH. lllkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBa’IEKTPOMArHUTHBIXBOJIH.

2. BoJiHOBBIECBOMICTBACBETA.

Jlabopamopuviepabomul u onvimel.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBETa. [IpsimosmHeHOE
pacnpoctpanenue cBera. 3atMeHus CosHna u JIynsl. Otpaxkenue ceeta. [1nockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH TMpelomieHuss cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. lcnonb30BaHUME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX 1IBETOB. JlucnepcusicBeTa.

Hemoncmpauuu.

1. IIpsmosMHENHOEpACTIPOCTPAHEHUECBETA.

2. OtpaxeHuecBerTa.

3. [lomyuenue n300pa’keHUIA B INTIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

4. IlpemomiieHuecBeTa.



5. ONTUYECKUICBETOBO/I.

6. Xon Jiydeil B coOMparoIiei JInH3e.

7. XOJ Jdy4eu B paCCEUBAIOIICH JIMH3E.

8. ITlomyueHue H300pakeHHI ¢ MOMOIIBIO JIMH3.

9. Ilpunuun nefictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOIA.

10. Monenprnasa.

11. Pa3noxenue 6e50oro cBera B CIEKTP.

12. [Tomydyenue 6e0ro cBETa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuviepabomol u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIja OTPa)KEHUs CBETOBOIO Jyda OT yTJjia

naJeHUsl.

2. M3yueHue xapakTEpUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3€pKaJe.

3. HccnepoBaHue 3aBUCHUMOCTH YIUIA MPEJTOMIIEHUS CBETOBOTO JIy4ya OT yrJjia

MaJICHNS Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. llomyuyeHue U300pa’KeHUI C MOMOILbIO COOUPAIOIIEH JTUH3BI.
Omnpenenenue HOKYCHOTO pacCTOSTHUSA U ONTUYECKON CUIIBI COOMparolen
JIMH3BI.

6. OIBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOIIONCHUH 4Yepes3
L[BETOBbIE (DPUIIBTPBI.

Pa3nen 12. KBaHnTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue U noroiieHre cBera aroMoM. KBaHTel. JIMHeTuaThie CIEKTPHI.

PanunoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hykionnas wmopens artomHoro snpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomxypacnajga aTOMHBIX SIAEP.

SnepHble peaknuu. 3aKOHBI COXPaHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsi3M aTOMHBIX sAnaep. CBs3b Macchl W AHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX HW3JIYYEHUW HA YKUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHeKTpbIU3IyYEHHS U TOTIOMICHUS.

2. CHexTpbIpa3IMYHBIXTa30B.

3. CnekTtpBomopoja.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. PaboTacyéTunkanoHN3UPYIOMUXU3ITYYCHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuviepabomut u onvinel.



1. HaOmro/ieHue CIUTOMIHBIX M IMHEHYATHIX CIICKTPOB U3JTyUSHUSI.

2. HccnemoBanue TPEKOB: M3MEPEHHE JHEPTHUU YACTHUIBI 110 TOPMO3HOMY

nyTu (1o poTtorpadusm).

3. M3mepenuepaanoaktuBHOTO(OHA.

IHoBTOPHUTEIHLHO-00001IAOIIIUIIMOY b,

[ToBTOpHUTEIEHO--0000IIAIONTUI MOTYJTh TIPEIHA3HAYCH JIJIST CUCTEMATH3AI[HH
u  0000IEeHWS TPEIMETHOTO  COACPKAHWA H  OIbITa  JICSITCIBHOCTH,
IpUOOPETEHHOTO TIPHU U3YUYECHUHU BCETO Kypca (PU3MKH, a TaKXkKe I TOJITOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMEHy TO (u3uke uig oO0ydarommxcs,
BBIOpABIIHX ATOT YUCOHBIH MPEAMET.

[Tpr W3ydeHUM ITaHHOTO MOJYJIS PEATU3YIOTCS W CUCTEMATH3UPYIOTCS BHIBI
JESTSIIBHOCTH, Ha OCHOBE KOTOPBIX OOCCIICUYUBACTCS JOCTHIKCHHE MPEIAMETHBIX U
METANpPEIMETHBIX  IUIAHUPYEMBIX  pe3yJlbTaToB  OOydeHHs, (GOpMHUPYETCs
€CTECTBCHHOHAYYHASTPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIICTOBAHMSI
SIBIICHUH TPUPOJBI W TEXHHWKH, OBJIAJICHUC YMCHHSIMH OOBICHATH (DU3HUCCKHC
SBIICHUS, TIPUMCHSSI TIOJyYEHHBIC 3HAHUWSA, peIIaTh 3aJadyd, B TOM YHUCIIC
Ka4eCTBEHHBIC U KCIICPUMEHTAIBHEBIC.

[TpuHIMIIHATBFHO NEATEIHPHOCTHBIA XapaKTep JaHHOTO pasfielia peaan3yeTcs
32 CcuéT TOro, 4To OOyYaloOIIHeCs BBIMOJHAIOT 33JaHUs, B KOTOPBIX WM
npeiaracTcs:

HAa OCHOBE IIOJIyUCHHBIX 3HAHWHW paclo3HaBaTh M HAYYHO OOBSCHATH
duznyecKre SABICHHUS B OKPYIKAIOIIEH MPUPOIC U TOBCETHEBHOM JKHU3HM,

UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIICIOBAHMS (DU3MUSCKUX SBIICHUH, B TOM
YHCIIC ISl IPOBEPKU TUIIOTE3 M MOJTYICHHUS TEOPETUICCKIX BBIBOJIOB,;

OOBSCHATh Hay4YHbIC OCHOBBI HAMOOJEe BAKHBIX JOCTHIKCHHUH COBPEMEHHBIX
TEXHOJIOTHH, HAIlPUMEP, TPAKTHUECKOTO UCIOJIb30BAHUS Pa3IMYHbBIX HCTOUHHUKOB
SHEPrUHM Ha OCHOBE 3aKOHA IPEBPAIICHHS] U COXPAHCHUS BCEX M3BECTHBIX BHUJIOB
SHEPTHUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare uzyueHnus GuU3MKU Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) mIaTpMOTHYECKOTOBOCTIMTAHUSA

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— IEHHOCTHOE OTHOIIEHHUE K JOCTHXKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpamJIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJICHHH OOIIECTBEHHO3HAYUMBIXH
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKu;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3¢TeTU4eCKOTOBOCIIUTAHMS:

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

4) HIEHHOCTUHAYYHOTOTIO3HAHUA

— OCO3HaHWE IEHHOCTH (U3MYECKOW HAayKd KaK MOIIHOTO HHCTPYMEHTA
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NeATEIIbHOCTH,

5) ¢opmMupoBaHus  KYJbTYPbl 3A0POBbS M  JIMOLMOHAJIBHOIO
0J1aronoJIy4us:

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

—Cc(OpMUPOBAaHHOCTh HaBbIKa pedJeKCuu, MPU3HAHUE CBOEro IpaBa Ha
OIMOKY M TaKOI'0 K€ MpaBa y IPyroro 4eaoBeKa;

6) TPYy10BOrOBOCIIMTAHUS:

— AKTUBHOE y4YacTH€ B pPEHICHUWU MPAKTHYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIBHOW HAIpPaBICHHOCTH, TPEOYIOIMMX B TOM 4YHCIE€ U (PU3NIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOTOBOCIIMTAHUSA

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIIMMCH YCJOBHAM COLHUAIBHON U NPUPOIHON
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJCHCTBUU TPU BBIITOJHCHUH WCCICIOBAHUNA U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKu;

e — IUIAHUPOBAHUE CBOETO pA3BUTHUS B MNPUOOPETEHUU HOBBIX (HUINUECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e —OIIEHKAa CBOMX JEHUCTBUM C YYETOM BIMAHMS HA OKPYKAIOUIYIO Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHUBHBIC  YHUBEpCAJbHbIC  Y4YeOHBIC  JCHCTBHS,  PEryJISTHUBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALMN, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C MCIIOIb30BAaHUEM JEAYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIICHUs, BHIOOp Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSATEIBHO BbIIETICHHBIX KPUTEPUEB).

Ba3zoBniencciienoBarebcKueeiCTBHA

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITENBHO COCTABIIEHHOMY IUIaHY OIIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (OPMYJIUPOBATH 00OOIIEHUSI U BBIBOJABI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh PA3IMYHBIE METOJIbl, UHCTPYMEHTBI U 3apOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIBHYIO (OpPMY TPEACTABICHUS
uHOpMaIlMU W WUTIOCTPUPOBATH pellaeMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHUKAaTHBHBbICYHHBEpPCAIbHbICYyYeOHbICACHCTBUA:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT 1 POEKTOB 3a7]aBaTh BOMPOCHKI TI0 CYIIECTBY 00CY)IaEMOU TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1arokeIaTeIbHOCTH OOIICHUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Juanora, oOHapyKMBaTh Pa3IUYUe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BBIIIOJHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHAMBUAYAIbHON paOOThl MPH pPEIICHUH KOHKPETHOW (U3HUYECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTIKEHUIO: paclpeiesaiTh poiH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOI'O PE3YyJIbTATa IO
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMYHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIbHO COCTaBJISITh AITOPUTM pellieHusl (pU3nUecKon 3a1auu Win
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AIMOIMOHAJIbHBINUHTE/JIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS])) Pe3yJIbTaToOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(¢u3nyecKoro UCClIeIOBaHMS WM TMPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JIPYroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHHS BeIlecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PaBHOJECUCTBYIOIIAS
cwra,  gehopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCT,
COOOIIAIOIINECS COCYABL;

paznuuarh siBieHus (auddysus, TEMI0BOE ABUKEHHE YACTHI] BEIIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWIKEHHUE, HWHEpLHS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalllcHUsI, Tiepefada JAaBjiCHUsS TBEPABIMU TElaMH, XUIKOCTIMU U
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE Tel, [PEBpAILICHUS
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpYXalollleM MHpE, B TOM 4HcIe (PU3UUYECKUE SIBICHUS B MPUPOJE:
MPUMEPHI JTBMKCHHUS C Pa3IMYHBIMH CKOPOCTSIMH B JKHBOW W HEXKHUBOU
NpUPOJIC, NECUCTBUE CHUJIBI TPEHUS B MPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpraHU3M, IJIaBaHUE PbIO, phluaru B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBJICHUIA;
OMKCHIBATh U3yYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCHOJb3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSAXKECTH, BEC
Tena, CWiIa TpEeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYECKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWIbl, KOI(P(OUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHH3MOB,
KMHETHYECKasT W TOTCHIMAJIbHAS JHEPTUs), MPU OMUCAHUHA TPABUIHHO
TpakTOBaThb  (U3MUECKUH  CMBIC]  HUCIOJIB3yeMBIX  BEJIMYMH, HX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYMHAMU,
CTPOUTH TPpaPUKK N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Yys MpaBUJia CJIOKEHUS CUJI (BAOJIb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CIIEJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX I11aroB ¢ OMOpoil Ha 1-2 M3y4YeHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacuy€THhle 3a7adyd B |—2 JEWCTBUS, HCHONB3YySd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYUHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPATKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEANTMCTHYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIYYEHHBId pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMKChIBATH XOJ ONBITA U (POPMYIMPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUIA;

MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIpYrol C HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHW JIBH)KEHHS Tela, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TJIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJlaBaHus TeJl, YCIOBUU paBHOBECHUS pblyara U OJOKOB), Y4aCTBOBaTh B



IUTAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOOUpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPENJIOKEHHOMY IUIaHy, (UKCHUPOBATH
pe3yabTaThl TMOJTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJEC
MPEJIOKEHHBIX TaOMUIl U TpadUKOB, JelaTh BBIBOJBI MO PE3yJibTaTam
UCCJIeIOBAHNUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIa TPEHHUS CKOJBKCHUS,
JAaBJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWJa, JIEWCTBYIOIIas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOI(PPUIMEHT TMOJE3HOTO IeUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHON WHCTPYKIMHU: TIpH
BBITIOJTHEHUH HW3MEPEHUIl cOoOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATH 3HAYCHNE HCKOMOW BEIMYWHBI,

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
o0opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIvar, MOBWKHBIN M HETIOBKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUUYECKUX YCTPOMCTB C OMNOpPOM Ha HX ONHMCAHUA (B TOM YHUCIE:
MNOJIINITHAKN, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  TIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3UUECKUE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTHUECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPY’KalOIEH CpeIe;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHMM W TYyTEM CpPaBHEGHHS Pa3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMaIUIO, KOTOpas SIBJISETCS MPOTHBOPEYMBON WIU MOXKET OBbITh
HEJ0CTOBEPHOM;

UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4IHO--TIOMYJISPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypchl cetu MHTepHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHUCHbMEHHBIE U YCTHbIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMaIuu (HU3HUECKOTO COIEPIKaHUS, B TOM



qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WM Y4eOHBIX HCCIEJIOBaHUN, NPU H3TOM TPAMOTHO HCIOJIB30BaTh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE IIPE3CHTALNEH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacHpenesarh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUH C IOCTABJICHHBIMH 3aJa4aMH,
CIIEUTh 34 BBINOJHECHUEM IUIAHA JEUCTBHM, aJCKBaTHO OLICHWBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIMX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCITI0JIB30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE ABUKEHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKUE U
amop(HbIE TeNa, HACBHICHHBIH M HEHACBHIIIEHHBIM Map, BIAXKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSSI SHEPrus, TEIUIOBOM JBUraTeb,
AIIEMEHTAPHBIN 3JIEKTPUYECKHUM 3apsil, AIEKTPUUECKOE IOJIE, TPOBOJIHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath SIBICHUS (TEIJIOBOE pacIIMpeHHe U cxKaTue, TerJionepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJIEHCAlUsl, IUIABJIEHUWE, KpHUCTAJUIM3aluus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTIOnpPOBOAHOCTb, KOHBEKIUS, U3IIy4YEHHE),
NIEKTPU3aLUs TEJI, B3aUMOJCHCTBUE 3apsAa0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEUCTBUE
MarHuTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsI MHIYKIIHS)
N0 ONHCAHWID WX XapaKTEPHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpY’KaollleM MHUpe, B TOM 4ucie (U3HUECKHUE SIBIICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHUWE W KalWULIpHBIE SBJIEHUS B NPHUPOJE,
KpUCTaUlbl B Tmpupoe, usinydenue ConHIa, 3amep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJIEHUSI B aTMmoc(epe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Apeid MOOCOB, poib MAarHUTHOIO MOJS JAJs JKU3HM Ha
3emuie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOJUTH MPAKTHUUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OTKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOIB3YS
¢duznyeckrue BEeIMUMHBI (TeMIepaTypa, BHyTPEHHSS SHEPTrHsi, KOJIUYECTBO
TEIJIOTHI, yJeJbHAs TEMJIOEMKOCTh BEIECTBA, YJAEJIbHAas TeIuloTa



IUTaBJICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JEHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHAS BIAXXHOCTh BO3[yXa, AJIEKTPUUECKUN 3aps,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM NPABWIBHO TPAKTOBATH
($u3MYECKUN CMBICI KCIOJIb3YEMBIX BEIUYHMH, 0003HAUEHUS U €IUHUIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE MOJIOXKEHUS MOJIEKYJSIPHO--KHHETUYECKONW TEOPUHU
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alHUCHIBATH €r0 MaTeMaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOIO XAPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1aroB ¢ Omnopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbE 3aJadyd B 2—3 JEHCTBHs, MCIOJbB3Yys 3aKOHBl U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIWYMHBL: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/ladyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX I pelIeHHs 3ajJadyd, BbIOMpATh 3aKOHBI U  (QOPMYIIHI,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOJOB, HCIOJb3ysl OMHCAHUE MCCIECIOBAaHUS, BBIIEIATH
IPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKA
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3MYecKuX CBOMCTB Tel (KanWUIIPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOMAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
AIEKTPUYECKUX 3aps/ioB, B3aUMOJIECUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalM3alsl MAarHUTHBIX TIOJI€M TOCTOSHHBIX MAarHUTOB, JEWUCTBUS
MarHUTHOTO MOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IpOBEPsIEMbIE MPEANIONOKEHHS, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO
000py10BaHus, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
JIpyrol C HCHOJb30BAaHHUEM TMPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
COIMPOTHBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IJIOUAAW TOMEPEeYHOro
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIEIOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
POBOJHUKOB): TUIAHUPOBATh WCCIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh WM3MEpPEHUs, CJIenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUI U TI'padUKOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTHUBICHHE MPOBOAHHMKA, padoTa W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOUpPAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIysl MPEAJIOKEHHON MHCTPYKIUH, U
BBIUUCIISATH 3HAUECHNE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh TNPUHIUMBI JEUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETp, CUETUYHK JJICKTPUUYECKON JHEPTHH, DIEKTPOOCBETHTEIHHBIC
NpUOOPBI, HArPEBATENIbHBIE IEKTPONPUOOPHI (MPUMEPHI), ANEKTPUUECKUE
IpEeIOXPaHUTEH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA WU W3MEPHUTEIBbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI AIIEKTPUUYECKUX



Heneil ¢ mocne0BaTeNbHbBIM U MapalljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasznuyasi ycIoBHbIe 0003HAUEHUS 3JIEMEHTOB JJIEKTPUUECKHUX IIETIeH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I obecnieueHrs 06€30MacHOCTH MPpY OOpallieHuu ¢ nmpudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHMS 3I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY KAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM ©U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMHGPOPMAIIMIO, KOTOpas
SIBIISIETCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
UCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4YHO--TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE W KPAaTKHUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHusl, B TOM 4YHCiE€ MyOJMYHO MPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEIOBATENIbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIB30BaTh W3YYEHHBIM TOHATUHHBIM anmapar Kypca (U3HKW,
COIPOBOXAATH BBICTYIUJICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAesisiTh OOS3aHHOCTH B TIpYIIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHWBATh COOCTBEHHBIN BKJIAaa B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHaOIUXCSl YMEHUN:

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KHU, IEHTP THKECTH, abCOIIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Qpa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, 6eTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKCHHE, PABHOYCKOPEHHOE MPSMOJIIMHEHHOE [BIXEHHE, CBOOOTHOE
NaJICHUE TeJI, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE IBM)KEHME, KOJeOaTelnbHOE IBUKEHHE (3aTyXarollue U
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JloKeHHUE OEJIoro cBeTa B
CHEKTp M CJIOXEHHE CHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE MW3YYEHHBIX (PU3HYECKUX SBICHUNA B
OKpy’XawlleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OUOJOTMYECKOE NEUCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPATIOB, JIEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBJICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEpPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEepeMElIeHHe, MyTh, YIrioBas
CKOPOCTb, CHJIa TPEHUS, CWIa YINPYTrOCTH, CUJIAa TSIKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tella, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
NOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAs SHEPIUs CKaTON
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEPUOJ U YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUSI CPENIbl), IPU OMHCAHUU
NPaBUJIBHO TPAaKTOBaTh (U3MUECKUI CMBICI MCIOJb3YEMbIX BEJIUYUH,
0003HAaYEHUsI W €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBa Tes, (PU3MUYECKUE SBICHUS W MPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLIUI CYMEPHO3UIMN CHJI, TNPUHIUI OTHOCUTENbHOCTU [amues,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWsI MUMIYJbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHsI 3apSA0BOIO U MacCOBOTO UHCEIN
P SIIEPHBIX peaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aMMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATD
NPUYUHHO--CJIC/ICTBEHHbIE  CBSI3U, CTPOUTh OOBACHEHHE U3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOil Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacdy€THBIC 3amadd  (OmMparomuyecs Ha CcuUcTeMy wu3  2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3BIBAIOLINE (PU3UUECKHE
BEJIMUYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYECHHOTO 3HAdeHUs (HU3MuecKou
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢usnyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl DHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JMH3€, HAOJIOJCHUE CIUIOIIHBIX M JIMHEHYATHIX CIEKTPOB H3IYUYCHHS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0OpyllOBaHUS, ONKUCBHIBATh XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMyIIMpOBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JUH3bI), OOOCHOBBIBAaTH BBIOOp crmocoba MW3MepeHus
(M3MepUTENHHOTO MPUOOpA);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH



Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuojaa
KoJIeOaHUH MaTeMaTHYECKOr0 MAasgTHHKA OT JJIMHBI HUTH, 3aBUCHUMOCTH
yria OTPaKEHHUs CBETa OT yIJia MaJeHUs U yIja MPEIOMIICHUS OT yria
najieHus1): IUIAaHUPOBATh MCCIIEJOBAaHUE, CaMOCTOSTEILHO COOUpaTh
YCTAHOBKY, (UKCHUpOBaTh peE3ynbTaThl MOJYYCHHON  3aBUCHMOCTHU
bU3MYeCKUX BETUYMH B BHUAC TAOJWIl M TPaUKOB, JeJIaTh BBIBOABI TIO
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJAUTh KOCBEHHBIE H3MEpeHUs (GU3UYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YCKOpPEHHE Tejla TMph PaBHOYCKOPEHHOM JIBHKCHUU,
YCKOpPEHHE CBOOOJHOTO MajJeHUs, XECTKOCTb MPYKUHBI, KOADPUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa U
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKasl Cujaa coOuparomeld JIMH3bI, PaJMOAKTUBHBIA  (HOH):
IJIAaHUPOBAaTh M3MEPEHHS, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJTHATh U3MEPCHUS, CICIYs MPEIIOKEHHON WHCTPYKIINU, BBIYUCIIATH
3HAYCHWE BEIMYMHBI M aHATM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

co0Jro1aTh MpaBUJIa TEXHUKH 0€30MaCHOCTH MPU paboTe ¢ Ja00paTOPHBIM
00opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPW3HAKM W3YYEHHBIX (DH3UUECKHX MOJCIICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIAOE TEIO, TOUYCUHBIA HCTOYHHUK
CBETa, Jy4, TOHKas JMH3a, IUIAHETapHas MOJCIbh aToma, HYKJIOHHAas
MOJIEJIh aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPHUHIUIBI  JACHCTBUS HM3YYEHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETp, NATYMKW TIOJOXKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, IIepUCKOIl, (QoToanmapar, ONTHYECCKHE CBETOBOJbI,
CIIEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), HCHONB3ysS 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPHUOOPOB M TEXHOJOTHUUECKUX ITPOIIECCOB
IpU PEIICHUN YYCOHO--TIPAKTHYSCKUX 3a7ad, ONTHYCCKUE CXEMbI JJIs
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;
NPUBOAUTH  MpUMEpPhl  (HAXOaUTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTHYECKOIO MCIIOJIB30BaHUS (PU3MYECKUX 3HAHWHW B ITOBCEIHEBHOM
KU3HH JIJIs1 obecriedeHnsi 6€30MacHOCTH MpU oOpareHuu ¢ mpudbopaMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIIEH Cpejie;



OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYS TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OTpEeNIeHUs] JOCTOBEPHOCTH MOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCITIOJIb30BATh MPYU BBHIMOJHEHUU YUEOHBIX 3aJaHUM HAy4YHO--TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIajeTh NpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
uHOpMaAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMUs,
nyOJMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WM UCCIEA0BATENBCKON
NESTENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yYEHHBIN
HNOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
N KoaunyecTBouacoB DJIeKTPOHHbIE
; HaumenoBaHnuepasiejioB u (undposbie)
n/ Bcer KonTtpouabHubiepador IIpakTnyeckuepadoT
TEeMIIPOrpaMMBbl o0pa3oBaTejibHbIepecypc
0 bl bl
bl
Pa3znen 1.@u3uka u e€ poJib B NO3HAHUH OKPYKAIOLIEro MUpa
bubnnoreka IIOK
11 Pusnica - Hayka 0 IpUPOAC 2 0 0 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
12 DH3HICCKHCBE I HHbI 2 0 1 https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHay4YHBINMETOAIO3HAHU 5 0 1 bubnuoreka [JOK
' Pl https://m.edsoo.ru/7f416194
Hroromnopaszaery 6
Pa3nen 2.11epBoHavasbHbIe CBeJCHNS 0 CTPOCHNH BellleCTBA
bu6mmoteka [IOK
2.1 1 0 0
CTpocHHepeiecTsa https://m.edsoo.ru/7f416194
59 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHI] 5 0 1 but6mmoreka [IOK
' BEIIECTBA https://m.edso00.ru/7f416194
but6mmoreka [IOK
2.3 A 2 0 0
TPETATHAECOCTORHIABCECTRA https://m.edsoo.ru/7f416194
Hroronopazneny 5
Pa3znen 3./IBu:keHune u B3auMo/ieiicTBue Tej
but6mmoreka [IOK
1 M
3 CXAHHHCCROCABHACHIC 3 0 0 https://m.edsoo.ru/7f416194
3.2 Wuepus, macca, TNIOTHOCTh 4 0 1 but6mmoreka [IOK



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

https://m.edsoo.ru/7f416194
bu6nuoreka [IOK

3.3 Crna. Breicu 14 2 https://m.edso00.ru/7f416194
Hroromnopazaery 21
Pa3nes 4./laBnenne TBEPABIX TeJl, AKUAKOCTEH U ra3oB
aBnenue. [lepenaua naBieHus
4.1 ié BIMHU TeJII;MHI/I )Klf KOCTSIMH U 3 0 bubmorexa LHOK
' PA » HKHA https://m.eds00.ru/7f416194
razamu
bubnnoreka IIOK
4.2 HaBICHHEKHKOCT] > 0 https://m.edsoo.ru/7f416194
bubnnoreka IIOK
4.3 ATmochepHocaaBeHne 6 0 https://m.edsoo.ru/7f416194
44 JlericTBUE )KUIKOCTH U raza Ha 7 3 bubmmoreka [IOK
' MOIPYKEHHOE B HUX TEJO https://m.edso00.ru/7f416194
Uroronopazneny 21
Pa3nen 5.PaGoTra u MOIIHOCTB. JHeprus
bu6mmoteka [IOK
>1 Pabora u momsoCTS 3 L https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 HpoctriemexanusMet > L https://m.edso00.ru/7f416194
bu6nuoreka [IOK
53 Mexammeckasonepris 4 L https://m.eds00.ru/7f416194
Hroronopazneny 12
PesepBHOEBpEeMs 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOTPAMME



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

8 KVIACC

KosnyecTBouyacon JIeKTPOHHbIE
HanmeHoBaHuepa3aesioB U ungpoBbIe
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
TEeMIIPOrpaMMBbl Bcero o0pa3oBaTejibHbIEpecy
padoThI padoThI
pchbI
Pazgen 1.TemnoBbIesiBJeHUS
. bubmuorexa [JOK
1.1 CtpoeHue U CBOWMCTBABEIIECTBA 7 1 0 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 Tenosbienponeccy! 16 2 3 https://m.edsoo.ru/7f4181ce
Hroronopaszneny 23
Pa3nen 2,39eKTpruyecKde © MAaTHUTHBIE SIBJIEHHS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 5 bubnuoteka [JOK
' 7 X B3aUMOJIeHiCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 IToCTOSHHBIMAIEKTPUUECKUNTOK 20 1 4 https://m.edsoo.ru/7f4181ce
31 MarsuTHbICSIBICHHS 7 0 1 bu6mmoreka [JOK
' https://m.edsoo.ru/7f4181ce
Hroronopazneny 34
Pasznen 4.CBeToBbBIC ABJICHHUA.
but6mmoreka [IOK
41 CBeTOBLIC ABNCHM ! 1 1 https://m.edsoo.ru/7f4181ce
Hroro no pasaeny 7
Hrorosoe noBTopeHne 4 bubmorexa LIOK
' https://m.edsoo.ru/7f4181ce
OBUIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68 8 11



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

9 KVIACC

Kosaun4vecTBouacoB DJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u R ——
n/n TeMIIPOrpaMMbl Bcero Kountpoabnbiepaborsl  IIpakTnueckuepadorsl P
o0pa3oBaTejibHbIEPeCyPChI
3aKoHBI B3aUMOJICHCTBUA U 38 3 3 bubnmoreka [JOK
JBUKEHHUS TEIL https://m.edsoo.ru/7f41a4a6
Mexanundeckue KojaeOaHus u 16 1 1 bubmuoreka [JOK
BOJIHBI. 3BYK. https://m.edsoo.ru/7f41a4a6
DJIEKTPOMArHuTHOE MOJIE 17 1 2 bubmorexa HOK
P ' https://m.edsoo.ru/7f41a4a6
e, Tonmmanms oo | 18 1 s Bubnorexa LIOK
/- P https://m.edsoo.ru/7f41a4a6
ATOMHBIX sJIEP.
bu6mmorexa [IOK
IT . 1 1
OBTOpeRHe 3 0 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
n 102 7 10
roro https://m.edsoo.ru/7f41a4a6



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




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

®dwusuka, 7 kinacc/ [leppimkun A.B., O01iecTBO ¢ orpaHMYeHHON
OTBETCTBEHHOCTHIO «31aTENBCTBO «DK3aMEH

®usuka, 8 knacc/ [leppimkun A.B., O01iecTBO ¢ orpaHMYeHHON
OTBETCTBEHHOCTHIO «[[PODAY;
®dusuka, 9 knacc/ leppimkun A.B., I'ytauk E.M., O0miecTBo ¢ orpanHnyeHHON
OTBETCTBEHHOCTHIO «[[PODAY;
METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
®dusuka, 7 kinace/ [eppimkua A.B., O01iecTBO ¢ orpaHUYCHHOMN
OTBETCTBEHHOCTBIO «31aT€aBCTBO «DK3aMEH
Jlykammk B.1. COopHUK BOIIPOCOB U 3aj1a4 1o pusuke. 7-9 k1. — M.:
[Ipoceemenue, 2020. —192c.

®dusmuka, 8 knace/ [leppimkua A.B., O01iecTBO ¢ orpaHUYEHHOM
OTBETCTBEHHOCTHIO «[[PODAY;
®wusuka, 9 kinacc/ [leppimkun A.B., I'yrauk E.M., O0uiecTBo ¢ orpaHuueHHON
OTBETCTBEHHOCTHIO «JIPODAY;
Kupuk JI.A. ®usuka 7. Pa3HOYpOBHEBBIE CAMOCTOSITEIBHBIE U KOHTPOJIBHBIE
paboTsl. —5-¢ u3nanue,- M.MJIEKCA, 2018.

Mapon A.E. ®u3zuka. 7 kiacc: yueOHo-meToauyeckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:
A.E. Mapon, E.A. Mapon CaMoCTOATENbHbIE U KOHTPOJIbHBIE PA0OTHI-8 Kilacc
2017 M. Opoda

Mapon A.E. ®usuka. 9 knacc: yueOHo-MeToaudeckoe nocooue/ A.E. MapoH.-
M.: lpoda, 2011.- 123c.:
HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHN
UHTEPHET
7 KIIACC

bubnuoteka — Bc€ no npeamery «duszuka». — Pexxum nocrymna:
http://www.proshkolu.ru

Enunas xomekius udpoBbix 00pa3oBaTeIbHbIX pecypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

HNuTepecHbie MaTepuaibl K ypokaM (GU3HKU IO TEMaM; TECTHI IO TEMaM,;
HarJsIIHBIe TocoOus K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru
[Hudposeie o6pazoBaTeIbHBIE pECypChl. — Pexxum
noctyna:ttp://www.openclass.ru

DnekTpoHHbIe yueOHUKH 10 pusnke. — Pexxum goctyma: http://www.fizika.ru
["azera «1 cenTs0ps» MaTepuaisl mo dusuke. http://archive.lseptember.ru/fiz
XKusas pusuka: ooygaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
dusuka.ru. http://www.fizika.ru/



http://www.proshkolu.ru/

