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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «dOusukar.

Conmepxanue mporpaMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
bu3MKKM Ha NESITeNIbHOCTHOW ocHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzamuu TtpedoBanuit ®I'OC OO0
MJIAHUPYEMBIM JIMYHOCTHBIM U METAINPEMETHBIM pe3yJibTaTaM O0y4eHUS, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[Iporpamma no usuke ycTaHaBIMBAET paclpeiesieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 KjaccaM), mpejjiaraeT NpUuMEpHYI0 MocIeq0BaTeIbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
NOMOIUIM YUYUTENIO B CO3/IaHNU paboueil MporpaMMel 10 y4eOHOMY IIPEIMETY.

®duzrka SABISIETCS CHUCTEMOOOPA3yIOIIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4€OHBIX PEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruen, acTpoHoMued u ¢GU3NIECKON
reorpadgueii, BHOCUT BKJAJ B €CTECTBEHHO-HAy4YHYIO KapTHHYy MHpa,
MPENIOCTaBsieT HamOoJiee SICHbIE O0pa3lbl TMPUMEHEHUS HAyYHOTO METOJa
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0Opa3oBaHUsI COCTOWT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH M
UHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEIYIOUUMU KOMIETEHTHOCTSAMHM, XapaKTepPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIGHUBATH U MMOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICI0BAHNUS;

e HHTEPOPETUPOBATH  JIAHHBIE U HUCIOJL30BaTh  HAy4YHbIC
JI0Ka3aTesIbCTBA JIJISl IOJIyYEeHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKK HaA YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
onpenenensl B Konmenmuu mpenomaBanus ydeOHoro mpenmera «®Duszmka» B
oOpa3oBaTenpHBIX opraHu3auusix Poccuiickoit denepauuu, peanu3yroomux
OCHOBHBIE  00I11€00pa30BaTEeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nekadps 2019 r. Ne [1K-4BH).
Heau uzyyenust pu3suKu:

npuoOpeTeHne HMHTepeca M CTPEeMJICHHS OOy4JalolmuXxcs K HayqYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHUE HUX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUN O HAYYHOM METO]Ie MIO3HAHUS M (DOPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMUpOBaHHE HAy4YHOTO MHPOBO33PEHHUS KakK pe3yjbTaTa H3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
dbopMupoBaHUE TPEACTABICHUN O POJU (U3UKU JUIsI Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEACTaBICHUHA O  BO3MOXKHBIX  chepax  Oyamyuier
npoeCCUOHAIBHON JIESITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJATOTOBKA K
JanbHEeeMy 00y4eHHUI0 B 5TOM HaIPaBJICHUH.

JlocTrkeHne 3TUX IIeJied MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
oO1ero o0pa3oBanusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIOMNUX 3a4aY:

NpuoOOpeTeHNE 3HAHWK O JUCKPETHOM CTPOCHHH  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHNE YMEHUN ONMUCHIBATh U OOBICHATH (DU3UUECKHUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHE METOJIOB PEIICHUS TMPOCTEUIIUX PaAcUYCTHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3IIecKuX MOJICIICH, TBOPYECKHUX U
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0ATh IPUPOHBIC SBICHUS U BBHITIOJIHATH OTBITHI,
nabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ MHMOpMaIend (HU3UIECKOTO COJEp KaHMS,
BKJTIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATIbLHON IeSTEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (PU3NYIECKON HAYKH.

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

oOpazoBanus otBoauTcs 238 yacoB: B 7 kjiacce — 68 yacoB (2 yaca B HelEI0), B 8
KJ1acce — 68 yacoB (2 4aca B Hejeno), B 9 kinacce — 102 gaca (3 yaca B HeZeno).

[Tpennaraemseiii B mporpamMmMe 1o (usmuke nepeueHs J1abopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTENb JeJIaeT BRIOOP MPOBEACHUS



7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIMBUIYAIBHBIX OCOOCHHOCTEH
oOy4Jaronnxcsi, CucKka HKCIEPUMEHTAIbHBIX 3a/JaHHM, MpeiaraéMbIX B pamMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJEPXAHUE OBYUYEHUA
7 KUIIACC

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

®usuka — Hayka O mnpupone. fABneHus npupoapl. OPU3HYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuyuHBL. M3Mepenune Qu3nueckux BenuuynH. DuU3NYECKUE
npudopsl. [lorpenrHocts u3mMepeHuit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrve ecTeCTBEHHbIE HAyKH H3Y4aloT MPUPO.Y.
EcTecTBEeHHO-HAYYHBIM METOJl TMO3HAHUA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBH)KEHHE THUIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NUeCcKUX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIC, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SABJICHUS.
2. ®duznueckue npuOOPHl U MPOLEAYypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopuwvie pabomul u onvimol.
1. OmpeneneHue UEHbI I€IEHUS HIKaJIbl U3MEPUTEILHOTO TpUdOpa.
2. H3mepeHue pacCTOSTHUN.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3Mepenue temriieparypbl IpU MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue mccienoBaHus MO NPOBEPKE THUIIOTE3BI: JAIBHOCTH IMOJIETA
IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllie, YeM OOoJIbIlle BHICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBEIE€HUS 0 CTPOEHUH BelllecTBa.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBrxkenne yacTtul BemlecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TeMriepatypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHneM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.



2. HaGmonenue nuddyszuu.
3. HaOmionenue — siBneHui,  OOBSACHAIOMIMXCS  MPUTSKEHUEM  WIH
OTTAJIKMBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka JuMaMeTpa aroMa METOJOM psioB  (C  HUCIOJIb30BaHUEM

dbotorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TEIIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO HPUTSIKEHUS.
Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe nBWKEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpelHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBUKEHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUSL.
SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHUSI CKOPOCTH JBWKEHMSI Tell. Macca Kak Mepa HWHEPTHOCTH Telna.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BellecTBa.
Cuila Kak XapakTepucTUKa B3auMozeiucTBUs Tesl. CHila ynpyrocTd W 3aKOH
['yka. 3MepeHue CUIibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUA U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cuii. Cuiia TpeHusl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOs. TpeHUe B IPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroaeHue MexaHU4eCKOTO ABMXKECHHUS Tea.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HabmroneHue n3MeHeHUs! CKOPOCTH TIPH B3aUMOJICHCTBUH TETI.
5. CpaBHEHHE Macc IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuwie pabomul u onvimaol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO ABUXKEHUS (IlIapuKa B )KUAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenenue CpeHE CKOPOCTH CKOJBXKEHUs Opycka WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsDKeHHs (nedopmariun)
MPY>KUHBI OT MIPUII0KEHHON CHUIIBI.

5. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.



JaBnenne. CriocoObl YMEHBIIIEHUSI U yBEJIWYEHHUS JaBlieHus. /laBiieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00bEMma, TemmepaTypbl. [lepenmaua naBieHus
TBEPABIMU TEJaMHU, XUAKOCTIMH W ra3zamu. 3akoH Ilackans. ITHeBMaTtudeckue
MaIIuHbI. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TiayOuHBI. [mapocraTudeckuit
napagokc. CoolOuaromuecs: cocyibl. [ napaBindeckue MEXaHU3MBbl.

Atmocdepa 3emnu u armocdepHoe AaBiaeHue. [IpuuMHBI CyIIeCTBOBAHUS
Bo3aymHONH o0onouku 3emumm. OmnbiT Toppuuenmu. M3mepenue atrmocdepHOro
JABJICHUS. 3aBUCHMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJI YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHMUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TEJO. BrITanknuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIEPATYPhI.

[Iepenava naBieHUsS KUJIKOCTHIO U Ta30M.

CooOmaroruecs coCy/bl.

['mapaBauyueckuu mpecc.

[IposiBienue necTBrs aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMA MOTPYKEHHOW YaCTU
T€JIa U TUIOTHOCTH KHUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. YcIIOBME IUIABAHUS TEJN: IUIABAHWE WJIA MOTPYKEHUE TN B 3aBUCUMOCTHU
OT COOTHOIIIEHUS TJIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
YKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CUIIbI, IEUCTBYIOLIEH HA TEJO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIONIIEH HA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
JKUJIKOCTh YaCTH Te€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKM U
OIIpEIEIIEHUE €€ IPY30IO0ABEMHOCTH.

Pa3znea 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanuueckast pabota. MOITHOCTS.

[IpocTeie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

paBHOBecus pbluara. IIpuMeHeHHe TIpaBWJIa pPaBHOBECHUS phbluara K OJIOKY.
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«3onoroe mnpaBuno» MmexaHuku. KIIJ] mnpocteix wmexanu3zmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUUAIbHAS  DHEPTHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPIHH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBIXKEHUH Teja

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. H3amepenue KIIJI HakTOHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUH.
8 KVIACC

Pa3zneua 6. TeruioBbie AiBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJIEKYJISPHO--KUHETUYECKON TEOPUHU.
CmaunBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABUKECHHS
yactull. Buytpennsss sHeprus. CnocoObl HW3MEHEHUS BHYTpPEHHEH OJHEpPruu:
Temonepeaaya 151 COBEPILICHUE paboThI. Bunp TEIUIONEePEeAAYM:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonudecTBo TemmoTel. YenbpHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOTo Oamanca. [lnmaBnenue wu
OTBEPJICBAHUE KPUCTALIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YnaenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(epHOTo
JTaBJICHUS.

BrnaxHocTth BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TeraoBbix aBurarenei KIII[ temoBoro asuraresns.
TennoBble ABUTATENN U 3aLIATA OKPYKAOIIEH CPEbI.

3aKOH COXpAaHEHUs U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HabnroneHue 6poyHOBCKOTO JBHUKCHHUS.
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HaGmonenne nuddysuu.

HabmtoieHue siBNeHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHUIA.
HabmroieHue TermmoBoro pacmpeHust Ted.

V3meHenue naBieHUS Ta3a MPU U3MEHEHHH O00BhEMa M HATPEBAHWH WIIA
OXJIXKICHUH.

[TpaBuiia u3MepeHus TEMITePaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiieHNH padOThl BHEITHUMHU CHUJIAMHU.

. CpaBHEHHE TEIUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmoienue kunenus.

. Habmroienue nocTostHCTBa TeMIEpATyphl PU TIaBJICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM UJIU caxapa.
OnpIThl MO HAOIIOEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiaeHUs BO3yXa B OaUIOHE MINPHULIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJIEHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TeMIEePaTyphl.

HaOnronenne wW3MeHEHHsT BHYTPEHHEH OHEpPrud Tejla B pe3ysbTaTe
TEeIIonepeayr U padOThl BHEITHUX CHJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiuer BOJIBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IpHU
TEIMJI000MEHE C HATPEThIM METATUIECKUM ITUITUHAPOM.

Omnpenenenue yaelnbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIbJIA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTpuzanus Tel. J[Ba poaa dIeKTpUUECKUX 3apsiaoB. BzaumoneiicTBue
3apsoKeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY TeJIaMu).

Onekrpudeckoe mnoJie. Hanpsx€HHOCTh siekTpuueckoro mnoisist. IlpuHomn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUM 3apsil.
Ctpoenue aroma. IIpOBOJNHMKM W  JMRJICKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsia.

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
WM CTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIIEKTPUUECKHUI TOK B KUJIKOCTIX U razax.

Onektpuueckas menb. Cuna  ToKa.  DJIEKTPUUECKOE  HAMNpPSKCHHUE.
ConpoTuBiieHHE MPOBOJHUKA. YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
I ydactka nend. [locnenoBarenbHoe W mapajuiebHOE  COCAMHEHHE
MIPOBOJIHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyms—JIeHna.
DIeKTpUYECKUE 1IeTIH U TTOTPEOUTENN IJISKTPpUUECKOM sHeprun B ObITy. KopoTkoe
3aMBbIKAHUE.

[TocTossHHBIE ~ MarHuThl.  B3auMoaeHcTBHE  INOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHutHoe mnoJjie 3eMJIM U €ro 3Ha4€HUE ISl )KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe TIOJ€  JJIEKTpUYECKOro Toka. IIpuMeHeHue
3JIEKTPOMArHWTOB B TEXHHKE. J[efICTBME MAarHUTHOIO MOJIsI HA MPOBOJIHUK C TOKOM.
DIIEKTPOABUTATENL TMOCTOSTHHOTO TOKa. VCMONb30BaHWE 3JEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3aLus TeJl.
JIBa posia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICHCTBUE 3apPSXKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJI0B.
[TpoBOIHUKH Y TUBJIEKTPUKH.
MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
HcTouyHrKH TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJKOCTH.
. ['a30BbIN pasps.
. I3mepenue cuibl ToKka aMIIepMETPOM.
. I3MepeHune 3JIeKTpUUeCKOro HaPsKEHUS BOJIBTMETPOM.
. Peocrar 1 marasuH COnpoOTHUBIICHUM.
. BzauMoieiicTBrE€ TOCTOSIHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKXHOCTH PA3ACICHUS ITOJH0COB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.

OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OnbiTel Dapajes.

3aBUCHUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HHKHOBEHHS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JNEKTPU3ALMU TeJl HHAYKIUEH U mpu
CONPUKOCHOBEHHH.

HccnenoBanne JEUCTBUSA DIIEKTPUYECKOIO IIOJSL HA IPOBOJHUKHA U
JDJIEKTPUKH.

C6opka u poBepka padOoThI JIEKTPUUECKOH LIETTH TOCTOSSHHOTO TOKA.
W3mepenne U peryaupoBaHue CHIIbI TOKA.

N3mepenne U peryaupoBaHue HAMIPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIbI TOKA, MIYIIETO Y€pe3 pEe3UcCTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh AIEKTPUYECKOTO
CONMPOTHUBJICHUS! TPOBOAHUKA OT €ro JUIMHBI, IUIOHIAJM IONEPEUHOIO
CEUEHHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEAOBATEIIbHOM
COEJIMHEHNH JIBYX PE3HCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa INPU NapaJyIeIbHOM COEIWHEHUN
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIAEISIEMOW Ha
pe3ucTope.

HccnenoBanre 3aBUCHMOCTH CHJIBI TOKA, WIYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsHKEHUs Ha HEW.

Onpenenenue KII/[ HarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
MN3yyeHue MarHUTHOIO IOJISI  IMOCTOSIHHBIX ~ MAarHUTOB IPU  HX
O0OBEIMHEHUU U Pa3JICICHUN.

HccnenoBanue 1eHCTBYS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.



17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbI TOKAa W HANpaBJEHUS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl 31EKTPOABUTATEIIS.

20. Ismepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBI 1O MCCICAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANPABJICHHUS HHAYKIIMOHHOIO
TOKA.

9 KNIACC

Pasznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NpsIMOJIMHENHOE
nBrkeHue. HepaBHoMmepHoe mpsiMonnHENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckOopeHHOe NpsiMOJIMHEWHOEe JBHkeHHe. (CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpY>KHOCTH. llepwon u yvacrota oOparieHwus.
JInnerHasg u yriioBasi CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H Hptorona. Bropoii 3akoH Hetotona. Tpernit 3akon HerotoHa.
[IpyHIMN CyTIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUS [TOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
naneHus. JBuwkenue miaHer Bokpyr Comuna. IlepBasg xkocmuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOuku. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETIIIEHHON OChIO BpaiieHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmmynbe Tena. 3mMenenne ummyiibea. MITynbe cuiibl. 3aKOH COXPAaHEHHMSI
MMIyJibCa. P€akTUBHOE NBUKEHUE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTrOCTH,
TpeHusi. CBs3b dHEpruu 1 paboThl. [loTeHInanpHas YHEPTUs Tea, MOIHIATOTO HaJl
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprust cxaTtou npyxunsl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUU.

Jemoncmpayuu.

1. HaOnrogeHue MEeXaHUUYECKOTO JABUKEHHUS TeJla OTHOCUTEIBHO PAa3HbIX Tl

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

CpaBHeHuE NyTEd W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBKECHUS.

HabGnronenue 1BM>KEHMS TeJla 0 OKPY>KHOCTH.

HabGmrogenne MexaHMuecKuX SIBJICHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ PaBHOMEPHOM M  YCKOPEHHOM JBHWKECHHHU
OTHOCHUTENFHO KaOuHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI TeJa OT MAacChl Tejla W JICUCTBYIOIIEH HAa HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHnue Beca Tesa Ipu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca IMpy B3aUMOJCHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH PU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITYJIbCa IPU a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.
HabroieHue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU TIPU JBHKEHUH Tela MO IEVCTBUEM
NPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JaJbHEUIIErO0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WU JBUKECHUS
IapuKa 1o HaKJIOHHOU ITOCKOCTH.

OmnpenencHue yCKOpeHHsI Tejda IPU PABHOYCKOPEHHOM JIBHKEHUH TIO
HAKJIOHHOM ITJIOCKOCTH.

HccaenoBanre 3aBUCMMOCTH TYTH OT BPEMEHH IIPH PAaBHOYCKOPCHHOM
JIBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YUCEI, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMEHH OJMHAKOBEI.

HccnaenoBanre 3aBUCUMOCTH CHJIBI TPCHHUS CKOJIBKEHHUS OT  CHIIBI
HOPMAaJILHOTO JIABJICHHMS.

Omnpenencaue kKodpduimeHTa TPEHUS CKOJIbKCHHS.

Omnpenenenne KECTKOCTH TPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPCHHS NP PAaBHOMEPHOM JIBM)KCHHH Tella
110 TOPU30HTAIIEHON TTOBEPXHOCTH.



10. Onpeienienne  pabOThl  CUJIBI  YIIPYTOCTH MpU  MOABEME TIpy3a ¢
UCITIOJIb30BAHUEM HEIMOABUKHOTO U MOBUAKHOTO OJIOKOB.

11. I3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe nBrmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTHuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpanieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHIKCHHH.

3aryxatomue — koneOanus.  BwiHykaeHHele — konebanms.  Pe3onanc.
Mexannueckue BoaHbI. (CBoOHCTBa MeEXaHWYeCKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpas3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue kosebaHUil Ten MOA JEUCTBHEM CHJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnrogenue BRIHYXAEHHBIX KOJIEOaHU U PE30HAHCA.
Pacnpoctpanenuie npo10JIbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).
Habnronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKyCTHYECKHI pe30HaHC.
JIaﬁopamopubze pabomul u onvtmol.
1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEPHOJIa KoieOaHui MPY>KUHHOTO MAaSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHoJia KOJIEOAHM MOABEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJIeOaHUN MPYyKUHHOTO MasSTHUKA
OT MAacchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONBITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  Tepuojaa  KoJjieOaHUi
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOTHOTO MaIeHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  OJJEKTpOMarHuTHele  BOJIHBL.  (CBoMcCTBa
AIEKTPOMArHuTHbIX BOAH. lllkana snekTpoMarHWTHBIX BOJH. Mcmoab3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
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DIieKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopnvie pabomul u onvimul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBass  mogmenr  cBera.  HMcrounmkm — cBera.  [IpsmosmmHenHOe
pacnpoctpanenue cseta. 3atmeHus Connua u JIynel. Otpaxenue cera. [1nockoe
3epKaJIo. 3aKOH OTPAYKEHHUS CBETA.

[Ipenomnenue cBera. 3akOoH IperomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. lcCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUS B
OIITHUYECKUX CBETOBOJAX.

Jlunza. Xom nydeit B JnumH3e. OnTuyeckas cucrema (¢oToarnmapara,
MHUKpOCKOINIa M Tejeckona. ['ma3 kak onrThueckas cucrtema. bin3opykocTs u
JATbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J(Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMOTMHENHOE pacIpOCTPaHEHNE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTUyecKuil CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Iyder B paCCEeUBAIOIIEH JIMH3E.

[Toryuenue n300pakeHNuii ¢ TOMOIIBIO JINH3.

[Tpuniun gevictBus doToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Moaens rnasa.

11. Pa3noxenue 6e5noro cBera B CIEKTP.

12. [lomy4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaXeHUsI CBETOBOrO Jy4ya OT yria
MaJICHUS.

2. M3yueHue xapakTEepUCTUK U300paKeHUS MPEAMETA B IUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJOMIIEHUSI CBETOBOTO JIy4ya OT yrJjia
NaJ€HUS HA TPAHULIE «BO3TyX—CTEKIIOM.
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4. TlomyueHue n300pa’keHHI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUS U ONTHYECKOM CHIIBI coOMparouieit
JIVH3BI.

6. OIBITHI 10 Pa3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OmBITBI MO BOCTPHUSTHIO ILIBETA MPEAMETOB MPH UX HAOIIOACHUU uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble AIBJICeHHUS.

OmnbiTel Pesepdopaa u mianerapHas mozens aroma. Mogenb aroma bopa.
HcnyckaHue u NoriomeHne ceera aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u ramma-uzinydeHus. CTpoeHrHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snapa. HW3ortonsl. PaanoakTuBHBIE
npeBpaieHus. [lepron nonypacnana aTOMHBIX SIEP.

SnepHple peakuuu. 3aKOHBI COXPaHEHHWs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX siaep. CBs3b MacChl W JHEpruu. Peakuum cuHTE3a U
nenenus saep. crounnku 3ueprun CosHIa U 3BE3 .

SAnepnass sHeprervka. JeWCTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3Iy4eHUS U HOTJIOLIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uznydeHus NpupOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwie pabomul u onvimaol.

1. HaGnroneHue CruUIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HMccnepoBaHue TpPEKOB: M3MEPEHHME DHEPIHMU YACTHULBI 110 TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000IITAONNN MOYJIh TIPEIHA3HAYCH JIJIsI CHCTEMAaTHU3aIu!
u  0000meHUsT MPEIMETHOTO  COACPKAHUS M ONbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHHUH BCEro Kypca GU3HMKH, a TaKKe AJIA MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT YUEOHBII IpeAMET.

[Ipy “3ydyeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUnBAETCS JOCTUXKEHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTcs
€CTECTBEHHOHAYYHAsi T'PAMOTHOCTb: OCBOCHHE HAy4YHBIX METOAOB HCCIIEIOBAHUSA



SBJICHUM TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pusmyeckue
ABJICHUSI, TPUMEHSS T[OJy4YEHHBbIE 3HAHMS, peElaTh 3aJa4yd, B TOM YHCIIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
32 Ccu€T TOro, 4YTo OOy4YaroUIMecs BBIMOJHAIOT 3aJaHUs, B KOTOPBIX UM
npearaeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUN pacro3HaBaTbh M HAY4YHO OOBICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TIOBCETHEBHOM JKU3HMU;
WCITOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YHUCIIE I MPOBEPKHU THIIOTE3 U MOJTYYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaMOOJIEE BAXHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCITOJIB30BaHUS PA3JINYHbIX NCTOUHUKOB
SHEPIrUH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUSI BCEX MU3BECTHBIX BHUJIOB
SHEPIUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yibTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHuUs

y oOyuaroierocsi 6yayT copMUpOBaHbI CIEAYIONINE THUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) maTprMoTHYEeCKOro BOCIIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(u3nUecKol HayKH;

— LIEHHOCTHOE OTHONIEHHUE K JTOCTUXKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX
U ITUYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCT>KEHUM (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIIUIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITHE ICTETHUYECKUX KadyecTB (PU3MUECKOW Hayku: €€ TapMOHUYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MUECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, BAXKHEUILIEN COCTaBIISIOLICH
KYJBTYPBI;

— pa3BUTHE HAY4YHOU JHO003HATEIILHOCTH, MHTEpECa K HCCIeI0BATEIbCKON
NEATEIIbHOCTH;

5) ¢opmupoBaHuss  KyJAbTYpPbl  3A0POBbS MU  3MOLUMOHAJIBHOIO
0J1aronoJry4us:

— OCO3HaHHUE IIeHHOCTH Oe3omacHoro oOpas3a >KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBWi O€30MacHOr0 TMOBEJACHUS Ha
TPaHCIIOPTE, Ha JOpOTrax, C AJICKTPUUECKUM M TEIUIOBHIM OOOPY/IOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

— ¢c(pOpMUPOBAaHHOCTh HaBBIKA pedJeKCUU, TPU3HAHUE CBOErO IpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y IPyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHOE y4YacTHE B PEIICHUM MPAaKTUYECKHX 3a1ad (B paMKaX CEMbH,
0o0pa3oBaTENbHOM  OpraHu3aldh, TopojJa, Kpas) TEXHOJIOTUYECKON U



COITMAJILHOM HAIpaBIICHHOCTH, TPEOYIOMMX B TOM 4YHCIEe W (PU3MUECKUX
3HaHWM;

e — MHTEpEC K MPAKTUYECKOMY H3yUCHHIO MPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA TMpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIICHUs 3ajad B
o0JIacTH OKpYy’Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLICGHKH HX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

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

e 8) amanTanmuMm K HU3MEHSIIONIMMCS YCJOBHUSIM COLUMAJHLHOM W NPHPOIHOM
cpeasbl:

e — TMOTPEOHOCTh BO B3aMMOJECUCTBUU MPU BBHIIIOJIHEHUU HCCICIOBAHUN U
POEKTOB (DM3UYECKOW HAIPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYIuX,

e — TIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH Ye€pe3 MPaKTHUYECKYIO
JESATEIbHOCTD;

e —TOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHWM, B TOM UHcCie (OPMYIUPOBATH
WJICU, TIOHSATHSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUAX;

e — OCO3HaHME Ne(PUIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JaCcTH
busuKy;

e — IUIAHUPOBAHUE CBOETO pA3BUTHUS B MNPUOOPETEHUM HOBBIX (HU3UYECKUX
3HAHUI;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPO/IbI, OOIIECTBA
SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OLEHKA CBOMX JCWCTBUU C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJIOOATBHBIX MOCIICICTBUM.

METANPEAMETHBIE PE3YJIbTATDBI

B pesynabTaTe OCBOEHHsS TporpaMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC yUeOHBIC ICHCTBUS.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

Bba3oBble JJoruueckue a1eiicTBUA:



BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKA OOBEKTOB
(sBIIEHUM);

yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS AJIS
000O0IICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B pacCMaTpPUBAEMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBJISITH TPUYUHHO--CJICICTBEHHBIC CBS3M MPU H3yYECHUH (PU3NIECCKUX
SIBJICHWIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3BI O B3aWMOCBSI3SIX
(U3NYECKUX BEJINYHH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pernieHus: y4eOHOW (u3nuecKon
3a7aun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hamboiee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

HCITI0JIb30BaTh BOMPOCHI KaK MCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHMS,
MPOBOJIUTH 10 CAMOCTOSITEILHO COCTABIIEHHOMY IUTAHY OIIBIT, HECIOXKHBIH
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOe HCCIAeA0OBaHUE (PU3UUECKOTrO
SIBJICHUS,

OIICHMBaTh HAa TPUMEHUMOCTH M  JOCTOBEPHOCTh HH(OpPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU DKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEIEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

MPOTHO3WPOBATh BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3HMYCCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKECHUS 00 UX pa3BUTHUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ nunopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOCHI MPU MOUCKE U
otOope MHGPOPMALMM WA JIAHHBIX C YYETOM MpPEJIOKEHHOW Yy4eOHOMU
(bU3UYECKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM MPE/ICTABICHMUS,

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpeICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pellaeMble 3aJau4d  HECIONKHBIMU
CXeMaMH, IuarpaMMaMu, HTHOU rpadruKoi 1 UX KOMOMHALIUSMHU.

KoMMmyHHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe N1elCTBHA:

B XOJC OOCYXICHUS Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT ¥ IPOSKTOB 3a71aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaEMOM TEMbI U
BBICKA3bIBaTh HJCH, HAIICJIICHHBIC Ha pEIICHUE 3aJladyd W IOJJICpPIKaHHE
0J1aroKeIaTeILHOCTH OOIICHMS,



CONIOCTABIISITh CBOU CYXICHHS C CYXACHUSMH JAPYTHX YYaCTHUKOB
auaora, oOHapy>KUBAaTh Pa3IMuUe U CXOJCTBO MO3UIINH;

BBIPAKATH CBOIO TOUKY 3PEHUS B YCTHBIX U MMCHMEHHBIX TEKCTaX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICAOBAHUS, IPOCKTA);

NOHUMATh W WUCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyalbHOW pabOTBI TpPH PEUICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH [IEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeNeNiaTh poid, OOCYXIaTh NpPOLECCH U
pe3yabTaThl COBMECTHOM paboThI, 000011aTh MHEHHS HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINpABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPHSM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIHsIX, TPEOYIOITUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPUEHTUPOBATHCS B  PA3NIMYHBIX  TOJXOJAX TMPUHATHAA  PEIICHHM
(MHIMBUAyaTbHOE, TPHUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITENTHHO COCTaBJISATh AITOPUTM pelieHUsT (GU3UUECKOl 3aJaun W
IJlaHa MCCIEOBAaHUSI C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh MIPeIjiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gbu3MYecKOro UMCCIeJOBaHMS WM IPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENbCTB, W3MEHHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATBh COOTBETCTBHUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTb ce0sl HA MECTO JIPYroro 4ejloBEKa B XOJE CIIOpa WM JTUCKYCCUU
Ha HAay4HYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY IPYroro;



MPU3HABAaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHr HU3NIECKUX 3a1ad UiH
B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SIBJICHUSA,
HaOJI0ICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPUS, pPABHOAEUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IJIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath siBneHus (Auddy3us, TEI0BOE JBHKEHHE YaCTHUIl BEIECTBA,
PaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOW OCBHIO
BpalllCHUsI, Tepeaada [aBiCHUs TBEPABIMH TeEJNaMHU, XUIKOCTIMU U
razamyd, atMochepHOe JaBlieHWe, IUIABaHUE TeJ, MPEBpaIICHUS
MEXaHMYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3WUECKUX  SIBJICHUUA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKHE SBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTSMH B JKMBOH M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUuaru B
TeJIe YeJIOBeKa, MPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHM;
ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHUS, UCTIOIB3YS
¢dbuznyeckre BEJIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSXKECTH, BEC
Tella, Cuja TpeHusd, AaBlieHHWe (TBEPAOTO Teia, KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs] CHJIa, MEXaHW4YeCKas paboTa, MOUTHOCTh, IUICYO CHJIBI,
MOMEHT CWJbl, KO3(Q(UIMEHT TOJE3HOr0 JEHCTBUA MEXaHU3MOB,
KMHETHYEeCKass M MOTEHIMalbHAs DHEPrus), MpU OMUCAHUU TPABUIBHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOJB3YEeMbIX  BEJIUYUH, HX
00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEJIMYHHAMM,
CTPOUTH 'papvKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUMH;



XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl TIpaBWJjIa CJIOKEHUs Cul (BAOJL OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, IpaBUiIO paBHOBecUs pbiuara (0J10ka),
«30JI0TOE€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHU4YEeCKOU
OHEPruH, TPU DTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISATh IPUYUHHO--CIIEACTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHUE U3 12
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOWMCTBA (PUINUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA MUJIM 3aKOHOMEPHOCTH;

pemarb pacy€THbIE 3amadyd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBl H
dbopMmyIibl, CBS3BIBAIONINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHS 3a/1a4 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BETUYUHBI B (DOPMYJBI M TPOBOJIUTH PACUYEThl, HaXOJUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEIICHUs 3a/1ay, OIICHUBATh PEATUCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUNHBL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOKHO pEHIUTh NpPH MNOMOUIA
(U3MYECKUX METOJIOB, B OITMCAHUM UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
NpEANnoyoKEeHne  (TUIOTe3y),  pa3inyartb M UHTEPIPETUPOBATH
MOJIYYCHHBI pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJE OIbITa, JeiaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI O HAOMIOACHHIO (PUBHYECKUX SBJICHUWA WM
buznyecKux CBOIICTB TEJIL: dbopMyIUpOBaTH MPOBEPSIEMBIEC
IPEIO0JIOKEHNs, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000PyA0BaHHUS,
3aMKChIBATh X0/ ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHHS] PACCTOSHUSA, BPEMEHM, MAacChl Tela,
o0béMa, CUIBI M TEMIEPAaTypbl C MCHOJb30BAHUEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IMIOKa3aHUS MPUOOPOB C Yy4ETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOJANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JABWXKYILIErOCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBHUCUMOCTH CHJIbI TPEHUS OT IUIOLIAU COTPUKOCHOBEHUS TEJI, CUIIbI
YOPYrOoCTA OT YIJIMHEHHs MPY>KUHBI, BBITAIKUBAIONIEH CUJIIBI OT 00BbEMaA
MOTPYKEHHON YacCTU TeJa U OT IUIOTHOCTU KUJAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJla, OT TIIyOHHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUM
IUTAaBaHMSI TEJ, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBaHUs, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh M3MEPEHHUs], CIeNysl NPEIO)KEHHOMY IIaHy, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUJE
NPEJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

MPOBOJUTH KOCBEHHbIE H3MEpEHUs (HU3NYECKUX BEIMYMH (IJIOTHOCTH
BEIIECTBA JKUIKOCTH M TBEPAOrO Tela, CHUJIAa TPEHHS CKOJIBXKEHHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOLIAs CWJIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
OPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH H3MEpPEHUl coOMpaTh 3KCHEPUMEHTAIBbHYIO YCTAaHOBKY H
BBIUUCIIATh 3HAUEHNE UCKOMOW BEJTMUMHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIIAIOIINECS COCYIbl, OapoMerp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omHucaHus (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJAOIPOBOAA, THUIAPABIMYECKUN Mpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUM MU HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOM
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYILIECTBISAITh OTOOp HCTOYHUKOB uH(popmauuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HE0CTOBEPHOM;

MCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISIPHYIO
JaUTepaTypy  (pU3MUECKOro  coiepXaHHs, CIpPaBOYHbIE MaTepHalbl,
pecypcbl cetu HTepHeT, BiaeTh NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37laBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOLIECHUSI HA
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaLUU (PU3NUECKOTO COACpKAHUS, B TOM



yyciae MyOJu4HO JenaTh KpaTKUe COOOLIEHHSI O pe3yibTaTax IPOEKTOB
WIM Y4eOHBIX MCCIEIOBaHUM, HPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COIPOBOXKIATh
BBICTYIUICHUE ITPE3EHTALlNEH;

IPU BBINOJHEHUU YYEOHBIX IPOEKTOB M HCCIEHOBAHUN pPACIPECIATh
OO513aHHOCTH B TPYIIIE B COOTBETCTBUM C IIOCTABJICHHBIMM 3aJa4aMH,
CIIEIUTh 32 BBINOJHEHHEM IUIaHA JACUCTBUN, aJE€KBAaTHO OLIEHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHUKATHBHOE B3aWMOJICIICTBUE, YUUTHIBAs MHEHHE OKPYKAIOIIHX.

K xoHiy 00yueHus B 8 kjacce npeMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHUS: Macca U pa3MepPbl MOJIEKYJI, TEIJIIOBOE JIBHKECHHUE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSTHUS BEILIECTBA, KPUCTAIUIMYECKUE U
aMmopdHble TeNa, HACHIIIEHHBIH W HEHACBIIICHHBIM Map, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSSI DSHEPrusi, TEIUIOBOM JBUIaTEllb,
AJIEMEHTAPHBINA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE T10JI€, IIPOBOJIHUKHU
Y IUBJIEKTPUKH, IIOCTOSIHHBIN 3JICKTPUYECKU TOK, MATHUTHOE TI0JIE;
pa3nuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHe, TeIrionepeaaya,
TEIJIOBOE PABHOBECHE, CMAaUMBaHUE, KANIWUISAPHBIC SIBIICHUS, UCIIAPECHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3alusa (OTBEpIEBaHHUE), KHIICHUE,
Terjonepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIUS, H3JIYYCHHUE),
AIEKTPU3ALMUS TeJl, B3aUMOJICUCTBUE 3apA/IOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBUE MArHUTOB, JECHCTBUE
MarHMTHOTO TOJIsi HA MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsI UHIYKITUS)
[0 OIMCAaHUI0 HX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (DU3NYECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3WUECKUX SIBJICHUNA B
OKpY’)KarollleM MHpe, B TOM 4ucie (U3UYECKUE SIBJICHHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULAPHBIE SIBJICHHUS B MPHUPOJE,
KpUCTAJUTBI B mpupoiae, uznydeHue CoJiHIIa, 3aMep3aHHe BOJIOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
sBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoroCOB, PO MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPHU ATOM MEPEBOJAUTH MPAKTUUYECKYIO 3a]a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBJICHUU

OMHCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbu3nyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUIECTBO
TEIUIOTHI, YJI€JIbHAA TEIUIOEMKOCTh BELIECTBA, YJEIbHAsA TEIUIOTA



IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEeIIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOM
MAaIllMHbI, OTHOCUTEJbHAsl BIAXHOCTh BO31yXa, JJICKTPUUYECKHI 3aps,
Cuja TOKa, JJIEKTPUYECKOE HANpPSKEHUE, CONPOTHUBIICHUE NPOBOJIHHUKA,
yAEIbHOE  CONPOTUBIEHUE  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKU CMBICT MCIHOJIb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IMHUIIBI
buznyecKuX BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIaHHYIO
$u3NYECKyI0 BEIUYMHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIBb3Ysl OCHOBHBIE IIOJIOXKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOpUHU
CTPOEHHUS BEIEeCTBA, MPUHLUI CYNEPHO3UIUU TMOJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMs 3apsiia, 3aKoH OMa JiJ1s1 yyacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3alUCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAKCHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPA: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHYeCcKuX
[IaroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THble 3aJadyd B 2—3 JEWUCTBUS, HCIOJIB3Yyd 3aKOHBI U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBHUS 3aJauyd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX JJI  pEIICHUs 3a7a4d, BBIOMpaATh 3aKOHBI U  (HOPMYIIBI,
HEeoOXoauMble JUisl €€ pelieHusl, MPOBOAUTH PACUEThl M CpPABHUBATh
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUYNHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEHIUTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHUE HCCIIECJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  IPEAIOJIIOKEHHE, OLEHMBATh IPABWIBHOCTh IMOPsAJIKA
MIPOBEJCHUSI UCCIIEN0BAHUs, A€J1aTh BBIBOJIBI;

IPOBOJUTH OMbBITHI IO HAOMIONECHUIO (PU3WYECKUX SBICHUN WU
bU3NMYEeCKUX CBOMCTB TeJ (KamMLUISPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl MpU U3IYYEHUM OT LBETa H3Jydawlled (moriomaroiei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IIomaan €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEl U B3aUMOJCHCTBUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allisl MArHUTHBIX IIOJIEM TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHuTHOTO MOJIA HAa MNPOBOJHHUK C TOKOM, CBOWMCTBA 3JEKTPOMArHWTa,
CBOMCTBa DJEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMYIUpPOBATH
MPOBEPSIEMbIC MPEANOI0XKEHUS, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO
000pyI0BaHUS, OMMUCHIBATH XOJT OTIBITA U (DOPMYIUPOBATH BHIBOIHI,
BBITIOJHATh  NOPSIMbIE  WM3MEPEHUA  TEMIIEPATypbl,  OTHOCUTEIBbHOU
BJI&JKHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSHKEHHS C UCIOJIb30BAHUEM
aHAJIOTOBBIX NPHOOPOB U JATYMKOB (M3UYECKUX BEIMYWH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKO BEIIMUUHBI OT
JPYrol C  UCIHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAX IONEPEYHOTO
CEUYEHUS U yJICJIILHOTO COMPOTUBIICHHUS BEIIECTBA MPOBOJHUKA, CUJIBI TOKA,
UIyIIETO 4epe3 TMPOBOAHUK, OT HANPSKEHUS Ha IPOBOJHUKE,
UCCIIEOBAHUE TMOCIEAOBATEIBHOIO U  MAPAJIIEIBHOTO COEIUHEHUM
MPOBOJTHUKOB): TIJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBITIOJIHATh W3MEPEHHUsI, CIenysl NPEIJIOKEHHOMY IIaHy, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCMMOCTH B BHJE€ TaOJull U TPaduUKOB,
JIeJIaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIIEI0BAHNUS;

MPOBOJUTh KOCBEHHbIE U3MepeHUus (u3nyeckux BeauuuH (yAelbHas
TEMJIOEMKOCTh  BEIECTBAa, COMPOTUBIECHUE TMPOBOJHMKA, padoTra U
MOIITHOCTh DJIGKTPUYECKOT'O0 TOKAa): TJIaHUPOBATh H3MEPEHUS, COOUpaTh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY, CIEIysl NMPEAJIOKEHHOW UHCTPYKIHUH, U
BBIYUCIISITh 3HAUEHUE BEJIUUUHBIL;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapakTepu30BaTh MPUHIMIBI  JACUCTBUS HU3YYEHHBIX MOpUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM HA HMX omucaHus (B TOM YHCIIE:
CHUCTEMa OTOIUICHHSI JOMOB, TUTPOMETpP, MapoBas TypOWHA, aMIiepMeTp,
BOJIbTMETP, CUETUHMK DSJIEKTPUUYECKOW HHEPTHUM, 3JIEKTPOOCBETUTEIIbHbBIC
puOOPHI, HATPEBATEIbHBIE AIEKTPOIIPUOOPHI (IPUMEPHI), JIEKTPUUECKHEC
MPEA0XPAHUTEIU, JIEKTPOMATHUT, SJICKTPOIBUTATEIIb MOCTOSIHHOTO TOKA),
UCIIOJIB3Ys 3HAHUS O CBOWMCTBaX (PU3WUECKUX SIBICHUNW M HEOOXOJIUMBIC
bu3ndecKrue 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA M H3MEPUTEIIbHbBIC
npuboOpsl 1O CXeMaM M CXEMaTHYHBIM pPHUCYHKaM  (KUIAKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TMTPOMETP, IBUTATENIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATh CXEMbI AJIEKTPUUECKUX



LENEN C MOCAEAOBATEIbHBIM U MApajuIeIbHbIM COEAUHEHUEM DJIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUYECKUX 1IETICH;
OPUBOAUTH  MpPUMEPHl  (HAXOIUTh  WHMOpPMAIMIO O  IPUMEPAX)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHWW B TIOBCEIHEBHOM
KU3HH NI oOecriedeHnsi 6€30MacHOCTH MPU oOpaIeHuu ¢ mpudbopamMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pPOBbSI U COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 TOBEJCHUS B OKPYKAOLIEN CPELE;

OCYIIECTBJIATh TMOUCK WHPOpMaUu (PU3HUECKOTO CONEpKAHHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOJIHUTENIbHBIX ~ MCTOYHUKOB  BBIACIATH  MH(OpMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MITM MOXKET OBITH HEJIOCTOBEPHOM;
WCIIOJI30BATh MPHU BBHIMOJHEHUN YUCOHBIX 3aJaHUN HAy4YHO--TIOMYJISIPHYIO
auTepatypy  (U3MYECKOrOo  COAEpKaHHUS, CHOPABOYHBIE MaTepHUalbl,
pecypcsl cety MIHTepHeT, BllaieTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHbMEHHBIE W KPATKHUE YCTHBIE COOOIICHUS,
0000mass wuHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
COJepKaHMs, B TOM 4YHUCIE MYyOJMYHO TPEJICTABIATh PE3YIbTAThI
MPOEKTHON WJIM MCCIIENOBATEIbCKONU JEATEIbHOCTH, MPU 3TOM T'PAMOTHO
WCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
CONPOBOK/IaTh BHICTYIICHHE MPE3CHTALINEH;

MPU BBINOJHEHUH YUYEOHBIX MPOCKTOB M MCCIAEAOBAHUN (PU3MUYECKUX
MPOIIECCOB pachpeAcssiTh O0SI3aHHOCTH B TPYINIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJla4yaMU, CJIETUTh 3a BHIMIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBIM BKJIA] B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOCIICTBHE,
MPOSIBIISISI TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K xoHiy 00yueHus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

UCIIOJIB30BaTh IOHATHSA: CHUCTEMa OTCU€ra, MaTepuaibHas TOYKa,
TPACKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIMXKEHUS, edopManus
(ympyrasi, mjacTU4eckas), TpPEeHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LHEHTP TSKECTU TBEPAOTO Tesla, paBHOBECHE, MEXAaHUUECKHE KOJIEOaHUus U
BOJIHBI, 3BYK, HMH(pa3ByK U yJIbTPa3ByK, 3JIEKTPOMATHUTHHIE BOJIHBI,
IIKaJIa JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JJabHO30PKOCTb,
CHEKTPbI MCIyCKaHUs U MOIJIOIIEHUs, alib(a-, OeTa- U raMma-u3Iy4eHHUs,
U30TOIIbI, IIEPHAsL SHEPTETHKA,;



paznuyaTh SBJICHUS (PAaBHOMEPHOE UM HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
najieHue TeJ, PABHOMEPHOE JIBKEHUE 10 OKPY>KHOCTH, B3aUMO/JICHCTBUE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOaTeNIbHOE IBUKEHHUE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBH)XEHHE, OTPaKCHHE
3ByKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, NIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOKEHUE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJAHMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO CIIEKTpa
U3ITyYEHHs]) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacmo3HaBaThb NPOSBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpyXarolmeM Mupe (B TOM 4YHucie (PU3NYECKHE SIBICHHUS B MPHUPOJE:
NPWINBBI U OTIUBHI, ABMKEHUE MIaHeT COTHEYHON CHCTEMBI, PpEAKTUBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMU,
3€eMIIETPSICEHHUE, CEHCMUYECKHE BOJHBL, I[yHaMH, 3XO0, LBeTa Tell,
ONTUYECKHUE SIBICHUSA B NPHUPOJE, OMOIOrMYEcKOoe JEHCTBUE BUIUMOTO,
yIbTPaUOJIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyYEHUE
OPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPAIMOAKTHBHBIX W3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), IMPH 3TOM IEPEBOAMUTH IMPAKTHUYECKYIO 3a/1ady B
y4eOHYI0, BBIACNSTh CYUIECTBEHHbIE CBOMCTBA (MpHU3HAKH) (PU3UUYECKUX
SIBIICHUI;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHMS, UCIOIB3YS
¢uznyeckue BENUYMHBI (CpeqHSi U MIHOBEHHAs CKOPOCTh Tejla IpHU
HEpPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEPEMEIICHHUE, MyTh, YIJIOBas
CKOPOCTb, CHUJIa TPEHUS, CUja YNPYTrOCTH, CUJIa TSAXKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJEHUs, BEC Tejla, HUMIYJIbC Tella, HMIYJIbC CHJIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, MOTEHIUAIbHAas HHEPrusl Tena,
NOJHATOrO0 HAJ MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS JHEPTUS CKATOU
NPYKUHBI, KHHETHYECKash DSHEPIHs, IOJIHAasg MEXaHU4YecKash >SHEeprus,
NEepPHOJI U YacToTa KoJieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEAbl), IPU OMUCAHUU
OPAaBWJIBHO TPAKTOBAaTh (U3UYECKUN CMBICT HCHOJIb3YEMbIX BEJIUYHH,
0003HaueHUs W €IUHUIIBI (U3UUYECKUX BEIWYUH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIMYMHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs JHEPIUH, 3aKOH BCEMUPHOIO TATOTEHUS,



OPUHLMI CYNEPHO3ULMU CHUJI, NPUHUUI OTHOCHUTEIbHOCTH ['amwmiies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMILYJIbCa, 3aKOHBl OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMsI 3aps0BOIO U MacCOBOTO YHUCE
IpU SACPHBIX PEAKIMIX, MPU 3TOM JIaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YMCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIIATH
IPUYUHHO--CIIEICTBEHHbIE  CBA3M, CTPOUTh OOBACHEHHE U3 23
JIOTHYECKHX IIIaroB C OMOPOM Ha 2—3 HM3yUEHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemath pacyéTHble 3adaud (ONUparluecs Ha cucteMy u3 2-3
YpaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIW3a YCJIOBUSA 3a/layd 3allMChIBAaTh KPaTKOE
YCIIOBHE, BBISIBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHbIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELICHMUS], IPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (u3nuecKkon
BEJIMYMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXKHO pEUIUTh NpPH MOMOUIU
(U3MYECKUX METOOB, HCIOJb3ys ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOpsJKa
IOPOBEJCHUS  HMCCIIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHUI U OIBITOB;

IPOBOJIUTH OMbBITHI IO HAOMIOACHHIO (PUBMYECKUX SBJICHUWA WM
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOporo 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHOAa KoJeOaHUN NPy KHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIBIX KOJEOaHUM, MPSIMOJIMHEITHOE paclIpOCTpaHEHHE CBETA,
pasyiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paxKeHUsl B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOSITENIbHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpyZOBaHUsl, ONUCHIBATH XOJI OMNbITa W  €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOJIHI,

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaensis
cCpeqHee 3HAauYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
cobuparomieii JMH3bI), OOOCHOBBIBaTH BBIOOpP crocob0a H3MEpEeHUs
(M3MepUTEILHOTO PHOOpPa);

IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYHUH C
UCITOJIb30BAHUEM IMPSAMBIX HM3MEPEHUH (3aBHCHUMOCTH IIyTH OT BPEMEHHU



IpyU PaBHOYCKOPEHHOM [IBJKEHMM O€3 HauyajJbHOM CKOpOCTH, Mepuoaa
KOJIeOaHMI MaTeMaTHueCKOro MasTHHKA OT JJIMHBl HUTH, 3aBUCHUMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJeHUs U yrija MpeIoMJIeHUs OT yria
NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM  3aBUCHMOCTH
bu3nUecKkux BETUYMH B BUAEC TaONMIl U TpapUKOB, J€JaTh BBIBOJIBI IO
pe3yibTaTam MCCleI0BaHuUs;

IPOBOJAUTH KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJE€HUsl, KECTKOCTh MPY>KUHBI, KOADPHUIIUEHT
TPEHUsI CKOJBXEHUS, MEXaHHueckas paboTa M MOUIHOCTh, 4acToTa H
nepuosa KojeOaHuM MAaTeMaTUYeCKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparolmed JIMH3bI, PAJAMOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITNIOJIHATh U3MEPEHUS, CIENys IPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJM3UPOBATH MOJIYYEHHBIE PE3YIbTAThI C YUYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o0opy10BaHUEM;

pa3iauyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3UUYECKUX MOJIENeH:
MaTepuajgbHas TOUYKa, abCONIOTHO TBEPJAOE TEJIO, TOUYEUHBIH HCTOUHUK
CBETa, JydY, TOHKAas JIMH3a, IUTAHETApHAas MOJENTh aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX oOmHucaHus (B TOM YHUCIE:
CHHUIOMETP, NATYUKH TOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKOT, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3NYECKUX SBICHUH U  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEIICHUH Y4YeOHO--MPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMbl IS
MOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JnuH3e;
OPUBOAUTH  TNPUMEPHl  (HAXOIUTh  WHOOpPMAIMIO O  TIPUMEPax)
MPaKTUYECKOTO HCIOIb30BaHUs (U3MUECKMX 3HAHUUW B TIOBCEJIHEBHOM
JKU3HU JJIs1 oOecrieueHrst 6€301acHOCTH MpU o0paIeHur ¢ npudopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIEH Cpee;



OCYILECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
HHuTepHeTe, caMoCTOATENBHO (OPMYIIUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IYTH ONPEENICHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JOIOJHUTEJIbHBIX HCTOYHUKOB;

UCITOJIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUIl HAyYHO--NOMYJISIPHYIO
JUTEpaTypy (PU3MYECKOro COAEpXaHMs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTepHeET, BiiaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOINEHHUS HAa OCHOBE
uH(pOpMAIMU W3 HECKOJbKUX HMCTOYHUKOB (PU3NYECKOrO COJEp KaHMs,
nyOJIMYHO NPEACTAaBIATh PE3ybTaThl IPOEKTHOM WM UCCIIEI0BATENbCKON
HNEATEeIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIU
NOHATUUHBIN anmapar K3y4yaeMoro pasziena (U3HKM U CONPOBOXKIATh
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKOIIEr0o MUpa
bubmuorexa [JOK
1.1 ®dusuka - HayKa o oze 2
HI3HKa - HayKa O pHpoA https://m.edsoo.ru/7f416194
b K
1.2 du3nyeckne BeININHBI 2 1 nomorexa LO
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1 bubmmorexa [JOK
) ya g https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHHE BEIIECTBA https://m.edsoo.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL ’ | bu6mmoreka [IOK
’ BEIIIECTBA https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2.3 ArperaTHbie COCTO eliecTBa 2
R ORI BEMECTD https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
bu6mmoreka [IOK
1 M
3 CXATITICCROC ABIDREHIC 3 https://m.edsoo.ru/7f416194
3.2 WNuepiusi, Mmacca, MIOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TEJIaMU, )KUJIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIC MEXAHH3MBI > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. M 4 1
>3 CXAHITICCKA SHEPTIA https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TenjioBble IBJIEHUA
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 bubmorexa [IOK
) p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNeKTpUUYeCcKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 1T i i 2 1
OCTOSIHHBIN AJIEKTPUIECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 9 4
HICKTPOMATHITHAA HHAYKIMA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KUIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJeHUs
11 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 10 | bu6mmoreka [IOK
) ONHUCaHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 BzaumoneiicTBue Ten 20 1 3 nosmorexa I
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckue Koje0aHusi M BOJHbI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojaeda 7 3
RAMITTICCRHE KOJChamA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4ecKre BOJIHEL. 3B 8 1 3
yE https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ OTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 aXIOMEHHE OENOro CBETa B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U NMorionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/7f4 1 ada6
bu6mmoreka [IOK
52 CTpoctiiie aTOMHOTO 51pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 HAAepHbie peakiit ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTopuTe1bHO-00001aI0IIM I MOYJIb
[ToBTOpenue n 0600IIEHHE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyectBo yacos
Konr
Nen/m Tema ypoka pob Tpakruy
Bcero HbIE ecKHe

pador  padoTsbI
bl

1 ®u3uka — Hayka o npupoe. SABieHus Tpupoasl 1

2 ®usnuecKkue ABICHU 1

3 ®Pu3nyecKue BEIMYMHBI U UX U3MEPEHUE 1

4 TOYHOCTH ¥ MOTPEIIHOCTh U3MEPEHU. 1 1

5 JlaGopaTtopHnast pabota Nel « OmnpezeneHne eHbl AeICHUs MIKaJIbl U3MEPUTETHEHOTO |

npubopa»

6 ®dusnka U e€ BIUSHUE HA PA3BUTHE TEXHUKH. 1 1

7 Crtpoenue BemiecTBa. ONBITHI, TOKA3bIBAIOLINE TUCKPETHOE CTPOCHHUE BEILIECTBA 1

8 JlaGopatopHas pabota Ne2 « M3mMepeHune pazMepoB MajlbIx TeI» 1

9 VYpok-uccnenoBanue «ONbITH 0 HAOIIOAEHUIO TEIIOBOTO PACUIMPEHHS Fa30B» 1 1

10 ArperaTHbie COCTOSIHHSI BEIIECTBA 1

11 Oco0eHHOCTH arperaTHbIX COCTOsHUH Bojbl. O6001enue o pazzaeny «llepBoHauanbHble |

CBEJICHMSI O CTPOCHHMH BEILLECTBA

12 MexaHnueckoe ABMKeHNEe. PABHOMEpHOE 1 HEPAaBHOMEPHOE JIBMKECHUE 1

13 Cxopoctb. EnuHuIbI ckopoctu 1

14 Pacuer nmytu ¥ BpeMeHU ABUKEHUS 1

15 HNuepuusa. Macca — Mepa HHEPTHOCTH TN 1

16 [TnorHOCTE BelecTBa. Pacuer Maccel 1 00beMa Tela IO €ro INIOTHOCTH 1




17 JlaGopaTtopHas pabota «OnpeaesieHne IMOTHOCTH TBEPOTO TEIay 1
18 Pemenue 3amgau no reme "[lnotHocts BemecTna" 1
19 Cuita Kak XxapakTepHuCcTHKa B3aumoaencTBus Ten. Cuna ynpyroctu. 3akoH ['yka 1
20 JlaGopaTopHas pabora «3yueHue 3aBUCUMOCTH pacTshKeHU (nedhopMariu) Ipy>KHHBI OT |
MPUIIOKEHHOM CHUITBD»
21 [[“IBnenue TsroTenus. Cuiia TSKECTH 1
2 CBsi3b MEXy CHIION TSKECTH U Maccoil Tena. Bec tena. Pemenue 3agau no teme "Cuna |
TsDKeCTH"
23 Cwuiia TsbkecTr Ha Apyrux raHetax. Gusndeckue XapakTEPUCTHKH TIAHET 1
24 N3mepenue cui. Junamomerp 1
25 Bec tena. HeBecomocTh 1
26 CroxeHue AByX CHJI, HallpaBJIEHHBIX 110 OJHOM NpsiMoii. PaBHOAEMCTBYOIIas CUII 1
27 Pemenne 3agau no reme "PaBHonelicTByromas cui' 1
28 Cuna tpenus u e€ Buapl. TpeHue B IpUpoJie U TEXHUKE 1
29 JlaboparopHas paboTa «/3ydyeHne 3aBUCUMOCTH CUJIbI TPEHHUS CKOJIBKEHUS OT CHJIBI |
JIABJICHUA U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN
30 Pemenue 3amau Ha onpeiesieHUEe paBHOICUCTBYIOIEH CHUITBI 1
31 Pemenue 3amau mo temam: «Bec Tenay, «I'padudeckoe nzodpaxkeHue cuim», «CUib, |
«PaBHOIEUCTBYIOIIAs CUID)
3 KonTponbhas pabota no temam: «MexaHndeckoe JBUKeHHE», «Macca, IIoTHOCThY, «Bec |
Tenay, «I'paduyeckoe n3zodpaxkeHue cuiny, «CUIb
33 JaBnenue. CriocoObl yMEHbIIIEHUS U YBEJIUUEHUS JaBICHUS 1
34 JlaBneHue ra3a. 3aBUCUMOCTbH JIaBJICHUS Ta3a 0T 00bEMa, TEMITEpaTyphl 1
35 Ilepenaua naBieHust TBEPIBIMU TEJIAMH, )KUAKOCTAMH U Tazamu. 3akoH [lackans 1
36 JlaBneHue B KUIKOCTHU U T'a3€, BBI3BAHHOE JACHCTBUEM CUJIbI TSXKECTU 1
37 Pemenwne 3agau mo Teme «JlaBlieHre B :KUJIKOCTH | Taze. 3akoH Ilackamsi» 1




38 Coo0mmaromumecs: Cocyabl 1

39 IM'mapasnuueckuii mpecc 1

40 ManomeTtpsl. [TopirHeBO KUAKOCTHBINA HAcOC 1

41 Atmocdepa 3emin ¥ IPUIUHBI €€ CYIIECTBOBAHUS 1

42 Bec Boznmyxa. AtmochepHoe qaBieHue 1

43 N3mepenne armocdeproro nasnenus. OnbitT Toppudeniu 1

44 3aBUCUMOCTH aTMOC(EPHOTO AaBICHUS OT BBICOTHI HAJl YPOBHEM MOPS 1

45 bapomerp-anepous. AtmochepHoe AaBlieHHE Ha PA3TUYHBIX BHICOTAX 1

46 Pemenwue 3amau mo Teme " AtmocdepHoe naBienue" 1

47 JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TEJNO. ApXUMeEI0Ba CHiia 1

43 JlabGopaTtopHast pabota «OrnpeaesieHne BbITAIKUBAIONIEH CHIIBI, ICHCTBYIOIIEH Ha TEIO, ! |
HOTPYKEHHOE B )KHUJIKOCTb)»

49 JlaGopatopHas pabota no teme «lccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa | |
HNOTPYKEHHON B )KHUJIKOCTh YaCTH TeJay

50 IImaBanue Ten 1

51 JlaGopaTtopHnast pabota " BrIsicHeHH€ YCIIOBHI MJIaBaHUS TeJa B )KUJIKOCTH " 1 1

5 Pemenue 3anau no temam: «IlnaBanue cynoB. BozayxomnaBanuey, «/laBneHue TBepabIx |
TeJN, KUAKOCTEN U ra30B»

53 KontponbHas padoTa o Teme «/laBieHne TBEpabIX TeM, JKUIKOCTEH U Ta30B» 1

54 Mexanuueckasi pabota 1

55 MomaocTts. EAUHUIIEI MOIITHOCTH 1

56 Ypok-uccnenosanue "Pac4€r MOIHOCTH, pa3BUBAEMOI PU NOIBEME 110 JIECTHULIE" 1 1

57 IIpocteie Mexanu3Mbl. Peruar. PaBHOBecHe CHIT Ha pblyare 1

53 Prruaru B TexHuke, ObITy 1 ipupojie. JlaboparopHas padota «lcciemoBanue ycioBHiA 1 0.5
paBHOBECHSI pplyara»

59 Pemenue 3anau no teme «YciioBUS PaBHOBECHS pblUara» 1




Koaddumnument nonesnoro nericteust mexanusma. Jlaboparopnas padora «M3mepenne KIT1J]

60 . 1 0.5
HAKJIOHHOM IJIOCKOCTH»
61 Pemenne 3amad mo treme "Pabora, momuocts, KIT/[" 1
exaHnuueckas sHeprus. Kunernueckas 1 noTeHIMaIbHAs SHEPTUs
62 M K 1
63 3aKOH COXpaHEHHSI MEXaHUYECKON IHEPTUHN 1
VYPOoK-3KCIIEPUMEHT 10 TeMe "DKCIEePUMEHTATBHOE ONPEACIICHUE U3MEHEHUS
64 KMHETUYECKOW M IMMOTEHIIMAJIbHOM SHEPIUU IIPU CKaThIBAHUU TEJIA 110 HAKJIOHHOU 1 1
IJI0CKOCTH"
65 Kontponbhas pabota no reme «PaboTta 1 MOIIHOCTH. DHEPTHUS» 1
e3epBHBIN ypok. PaboTa ¢ Tekctamu 1o teme "MexaHuuecKoe IBUKEHUE
66 P Pa6 "M " 1
67 PesepBHblit ypok. Pabota ¢ Tekctamu 1o teme "JlaBineHne TBEPABIX TEI, JKUAKOCTEH U |
ra3zon"
68 Pesepruelit ypok. Pabora ¢ Tekctamu o reme "Pabota. MomnocTs. DHeprus" 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KoauuecTBO 4acoB

Kour
Nen/m Tema ypoka pob Tpakruy
Bcero HbIe ecKue
pador  padoThI
bl
| OCHOBHBIE MOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U UX OIIBITHBIE |
MIOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Monenu TBEPAOTO, KHUIAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIESCTBA 1
4 OObscHeHne CBOMCTB TBEPAOTO, )KUIKOTO U Ta3000pa3HOro COCTOSHUI BellecTBa Ha |
OCHOBE IOJIOKEHUIM MOJIEKYJISIPHO-KMHETHYECKON TEOPUH
5 Kpucrannnueckue u amopdHsie Tena 1
6 CmauuBaHue M KaWUISIPHOCTh. [I0BEpXHOCTHOE HATSHKEHNE 1
7 TemnmoBoe pacuIMpeHne U CKaATHE 1
8 Temneparypa. CBsi3b TEeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO ABUKEHUS YaCTHI] 1
9 Buytpennss sneprus. CriocoObl U3MEHEHUs1 BHYTPEHHEH 3Heprun 1
10 Buns!l Tenionepenaun 1
11 Ypok-koHpepenmus "TIpakTrudeckoe UCIOIb30BaHIE TEIIJIOBBIX CBOMCTB BEIIECTB U | |
MaTepUasoB B LETSAX dHeprocobepexeHus"
12 KommuecTtBo TemnoTel. Y IeabHas TEMIOEMKOCTD 1
13 VYpaBHeHHE TEII0BOro O6ananca. TemmooOMeH U TEeMI0BOe paBHOBECHE 1
14 JlabopaTtopHas pabota "lccnenoBanue siBICHUS TEIUIOOOMEHA TIPU CMETIIMBAHUHT 1 :
XOJIOAHOU U Topsiueit BoAbI"
15 Pacyer konmdecTBa TEMIOTHI, HEOOXOAMMOTO IS HATPEBAHUS TEJIa U BBIIEISIEMOTO UM 1




IIpH OXJIAXKICHHUU

16 Jlaboparopuas padota "OnpeneneHue yeabHON TEIUIOEMKOCTH BelecTBa" 1

17 DHeprus TOIMBA. Y IebHAs TEIJIOTa CTOPaHUs 1

18 [InaBneHue u OTBEpIEBAHNE KPUCTAIUIMYECKUX TEN. Y IeJbHas TEIJI0TA IJIaBICHUS 1

19 Jlaboparopuas padota "Onpenenenue yaenbHON TEIUIOTHI TUTaBIeHUs JIbaa" 1

20 [TapooGpa3oBanue u koHaeHcalus. Mcrnapenue 1

71 Kunienue. Y nenpHas Temiora napooOpa3oBaHus U KOHJICHCAIIMHA. 3aBUCHMOCTh |
TEeMIIepaTypbl KUTIEHUSI OT aTMOC(HEPHOTO JTaBICHUS

2 Brnaxnocts Bo3ayxa. Jlaboparopnas pabota "Onpenenenre OTHOCUTENBHON BIaKHOCTU |
BO3ayXxa"

23 Pemrenue 3amau Ha onpeeneHue BIaKHOCTH BO3IyXa 1

24 [Tpunnmns! paboTel TermaoBbix nurateneil. [lapoas TypOuHna. J[Buratesnb BHYTPEHHETO |
cropaHus

25 KIII renmoBoro asurartens. TenaoBble JBUTATENH U 3alIUTa OKPYXKarolen cpebl 1

26 3aKoH COXpaHEHMs U MTPEBPALCHUS SHEPTUH B TEIUIOBBIX IIpoLeccax 1

7 [ToaroroBka Kk KOHTPOJBHOM paboTe mo Teme "TemnoBsie siBIeHUS. MI3MeHeHNE |
arperaTHbIX COCTOSIHMH BemiecTa"

)3 Kontponbnas padota o teme "TermoBeie siBneHus. I3MeHeHne arperaTHbIX COCTOSTHHUI |
BemecTsa"

29 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUYECKUX 3apsI0B 1

30 VYpok-uccnenoBanue "IneKTpu3anus TeJI UHAYKLINEH U IPU COTPUKOCHOBEHUN" 1

31 B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona 1

3 Dnektpuueckoe nose. HanpsixeHHOCTh 35iekTpuueckoro nois. [Ipuniun cynepno3unnn |
AIEKTPUUECKUX TOJIEeH

33 Hocutenu snektpudeckux 3apsioB. DieMeHTapHbIH 3apsia. CTpoeHne aroma 1

34 IIpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHMSI AIIEKTPUUECKOTO 3apsiia 1

35 Pemenue 3aga4 Ha NpUMEHEHUE CBOMCTB JIEKTPUUYECKUX 3aPsAJI0B 1




36 DJIEKTPUUYECKUH TOK, YCIOBUS €r0 CyIIeCTBOBaHUS. ICTOUHUKHY 3JIEKTPUYECKOTO TOKa 1

37 JlelicTBUSA 3IIEKTPUYECKOTO TOKA 1

38 Ypoxk-uccienoanue "JlelicTBUE 2IEKTPUUECKOTO OIS HA MPOBOJHUKHU U JTUAIEKTPUKN" 1 1

39 DJIEKTPUYECKUH TOK B METaJlIaX, )KUJIKOCTSIX U Ta3zax 1

40 DneKTpruyecKas 1ierb U €€ COCTaBHbIE YaCTH 1

41 Cuna Toka. JlabopartopHas pabota "V3mMepeHue u peryJmpoBaHre CUIbl TOKA" 1 0.5

42 Dnektpuueckoe HanpsikeHue. BonbTmetp. JlabopaTophas pabota "U3mepenne u 1 0.5
peryaupoBaHue HanpsHKeHUs " '

43 ConpoTuBiieHUE TPOBOJHUKA. Y ACIBHOE CONPOTUBJICHUE BEIIECTBA 1

44 Jlaboparopras padoTa "3aBHCHMOCTh 3JIEKTPUIESCKOTO COMPOTHUBIICHUS TIPOBOIHUKA OT ! |
€ro JUIMHBI, TUIOMIAU TIOTIEPEYHOr0 CEUeHHs 1 MaTepuana'

45 3aBUCHMOCTb CUJIbI TOKA OT HAIpsDKeHUs. 3akoH OMa JiJ1sl ydacTKa el 1

46 Jlaboparopnas padota "VccrnenoBaHue 3aBUCIMOCTH CHIIBI TOKA, HAYIIETO Yepes | |
PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HANPSKEHUSI Ha pe3ucTtope”

47 [TocnenoBarenbHOE U MapaUIeIbHOE COCTUHEHUS MPOBOIHUKOB 1

43 Jlaboparopnas padota "IIpoBepka mpaBuiia ClI0KEHUS HAMPSHKEHUN TIPU | |
MOCJIe/I0BATEIbHOM COEIMHEHUH JIBYX pPE3UCTOPOB"

49 JlabopaTopHas pabota "IIpoBepka mpaBuiia Jjisi CUIBI TOKA TIPH MapaiIeIbHOM | |
COEIUHEHUH PE3UCTOPOB"

50 Pemenue 3agad Ha npumMeHeHne 3akoHa OMa i1 pa3IMyHOro COEAMHEHHS TPOBOIHUKOB 1

51 PaboTa 1 MOUTHOCTb 3MMEKTpHUECKOro ToKa. 3akoH J[xoyns-Jlenna 1

52 JlabopaTtopHas pabota "Onpenenenne padoThl B MOITHOCTH JJIEKTPUIECKOTO TOKA" 1 1

53 DneKTpuUecKre e U MOTPEOUTENH dIEKTPHUIecKoi sHepruu B 0bITy. KopoTkoe |
3aMbIKaHUE

54 [ToaroroBka K KOHTPOIBHOM paboTe MO TeMe "IIEKTPUIECKUE 3aps/ibl. 3apsKEHHBIC Tela 1
1 uXx B3auMojeicTBus. IlocTosIHHBIN 35IeKTpUYecKHil TOK"

55 KonrtponbHas pabota o Teme "DiekTpudeckue 3apsibl. 3apspKeHHBIE Tena U UX 1




B3auMoiecTBUs. [1OCTOSTHHBIN ATIEKTPUYECKUMA TOK"

56 ITocTossHHBIC MArHUTHI, UX B3aMMOJCHCTBHUC 1

57 VYpoxk-uccienopanue "M3ydeHue mosieil HOCTOSTHHBIX MarHUTOB" 1 1

58 MaruutHOe 1ojie. MarHuTHOE I10J1€ 3€MJIM U €ro 3HaUYeHHUe I )KU3HU Ha 3eMIie 1

59 OmneIT OpcTena. MarHuTHOE 10JI€ 3JIEKTPUIECKOr0 Toka MarHuTHOE 1oJ1e KaTyLIKU C |
TOKOM

60 [IpumMeHeHue 31eKTpoMarHuToB B TexHUKe. JlaboparopHas pabota "M3ydueHue nedcTBus | 0.5
MarHUTHOI'O TOJIs HA IIPOBOAHUK C TOKOM" )
DneKTpoABUTaTeIb OCTOSIHHOTO TOKa. Vcnonb30BaHue 351eKTpoiBUraTeneii B

61 TEXHUUYECKUX YCTPOMCTBaX U Ha TpaHcnopTte. JlaboparopHas padota "KoHCcTpyrpoBanue u 1
u3yueHue paboThl AneKTpoBUrarTesns"”

62 OmneiTel Dapanes. 3aK0H IeKTpoMarHuTHOW nHAykuuu. [Tpasuio Jlenna 1

63 Onexrporereparop. CriocoObl MOTYyYSHHS NEKTPUUECKON IHEPIUU. DINEKTPOCTAHLIUHU Ha |
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH

64 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "DNEKTPUUECKUE U MATHUTHBIE SIBJICHUS" 1

65 KonTtponbHas paboTta no Teme "DiIeKTpudeckue 1 MarHUTHbIE SBJIeHUs" 1

66 PesepBHblit ypok. Pabora ¢ Tekctamu o teme "Tensnossie siBaeHUS" 1

67 PezepHblit ypok. Pabota ¢ Tekctamu o teme "II0CTOSHHBIN 3JeKTpUYEeCKUN TOK" 1

68 PesepBHblit ypok. Pabora ¢ Tekctamu 1o reme "MarHuTHbIe SIBJICHUS" 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 14.5




9 KUIIACC

KoauuecTBO 4acoB

Konr
Ne Tema ypoxa poJbL IpakTu
n/m Bcero HbIe JecKue

pador  padoThI
bl

1 Mexanunueckoe nBHKeHUe. MaTepuanbHasi TOUKa 1

2 Cucrema orcueta. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHUS 1

3 PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE 1

4 HepasHoMepHoe npsiMosnHeiHoe aBrkeHre. CpeHss 1 MTHOBEHHAs! CKOPOCTh 1

5 [IpssmoninHENHOE PAaBHOYCKOPEHHOE IBUKEHUE. Y CKOPEHUE 1

6 CKOpOoCTb MPSIMOJIMHEHHOTO paBHOYCKOPEHHOTO JBIMKEHUS. [ paduk ckopocTH 1

7 Jlaboparopnast pabota "OrnpezesieHne yCKOPEHUs Tejla Mpyu PaBHOYCKOPEHHOM JIBHYKEHUHN | |

10 HaKJIOHHOM TJIOCKOCTH"
8 CBoboanoe nagenue tei. OneiTel [anunes 1
9 PaBHOMepHOE BHKEHUE IO OKpYKHOCTH. [lepuon u yactora oOpaiienus. JIuneiinas u |
YTJI0Basi CKOPOCTH

10 LlenTpocTpeMUTENLHOE YCKOPEHHE 1

11 IIepsbiit 3ak0oH HproToHa. Bexktop cuiibl 1

12 Bropoii 3akon HetoTona. PaBHOelicTBYIO1IIAs cria 1

13 Tperuii 3akon Herorona. Cynepnosunus cui 1

14 Pemrenne 3amad Ha npumeHeHne 3ak0HOB HproTOHA 1

15 Cuna ynpyroctu. 3akoH ['yka 1

16 Pemenue 3amau mo reme «Cuiia ynpyroctuy 1

17 JlaGopatopHnas paborta «OnpeaeneHue )KeCTKOCTU TPY>KUHBD» 1 1




18 Cuna tpeHus 1
19 Pemenue 3anay no teme «Cuna TpeHUs» 1
20 JlaGopaTopHas padota "Onpenenenre kKodhPuimeHTa TpPEHUS CKOIbKCHHS" 1
21 Pemenue 3agau no reme "3akonsl HetoTona. Cuina ynpyroctu. Cuina tpeHus"” 1
22 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHUe CBOOOIHOTO NaleHus 1
7 Ypok-koupepennus "JIBuKeHUE T BOKPYT IpaBUTAIMOHHOTO 1IeHTpa (ComHeyHas |
cuctema). ["amakTukun"
24 Pemenue 3amau mo reme "Cuiia TSHYKECTH M 3aKOH BCEMUPHOTO TSATOTEHUS" 1
25 [lepBas kocMHuueckas CKOpocTh. HeBecoMOCTh U meperpy3ku 1
26 PaBHOBecue MarepuaibHON TOUKH. AOCOIOTHO TBEPI0E Teno. PaBHOBECHE TBEPAOTO TeIa |
C 3aKpEIUIEHHON OCBIO BpalllCHUS
27 MowmeHnT cuibl. LleHTp TsokecTn 1
28 Pemenue 3ana4 no teme "MomeHT cuiibl. LleHTp TsxecT" 1
79 [ToaroroBka k KOHTpOJIBHOU paboTe 1o Teme "MexaHnueckoe ABMKeHne. B3anmopeiicTsue |
Ten"
30 KonrtponbHas pabora o teme "Mexanuueckoe qBrxeHue. Bzaumonelicteue ten" 1
31 Nmmynse Tena. UMimysbe cutbl. 3aK0H COXpaHEHUsT UMITYJIbca. YTIPYTroe U HEyNnpyroe |
B3aUMO/ICICTBUE
32 Pemenue 3ana4 no teme "3akoH cOXpaHEHHs UMITyJIbca" 1
33 VYpok-koHpepeHuus "PeakTHBHOE IBHKEHUE B PUPOJIE U TEXHUKE" 1
34 Mexanuueckasi paboTa U MOIITHOCTb 1
35 PaboTa cuitbl TSKECTH, CUIIBI YIPYTOCTH U CUIIBI TPEHHUS 1
36 JlabopaTtopHas pabota «Onpenenenre paboThl CHIIBI TPEHUSI TIPU PAaBHOMEPHOM JIBHKCHHUH 1
Teja 1o TOPU30HTAIBHON MTOBEPXHOCTH
37 CBs3b sHepruu U paboTsl. [loTeHnanbHas sHeprus 1
38 Kunernueckas sneprus. Teopema 0 KHHETHYECKON SHEPTUU 1




39 3aKOH COXpaHEHUs SHEPTUH B MEXAHUKE 1

40 Jlaboparopnas pabota «/3y4ueHne 3aKOHA COXPAHECHUS YHEPTHI 1

41 KonebaTenpHOE TBMIKEHNE U €r0 XapaKTEPUCTHKH 1

42 3aryxatomue kojebanus. BeiHykaeHnbie konebanus. Pezonanc 1

43 MareMaTnueckuil U Npy>KUHHBIA MasiTHUKH 1

44 VYpok-uccienoBanue «3aBUCUMOCTh IIEPH0Ia KOJIeOaHUM OT ) KECTKOCTHU MPY>KUHBI U MaCChI |
rpy3a»

45 [IpeBpareHre sHeprun Npyu MEXaHUYECKUX KOJIEOAHUIX 1

46 Jlaboparopnas pabota «OnpeneneHne 4acToThl U Iepruoaa KoiaebaHui mpy>KUHHOTO |
MasiTHUKa»

47 Jlaboparopuas padota «I[IpoBepka HE3aBUCUMOCTH IEPHOJIa KOJICOaHHI Ipy3a, |
MOJIBEILIEHHOTO K HUTH, OT MacChl Ipy3a»

43 Mexannueckue BoJiHbl. CBOWCTBAa MEXaHUUYECKUX BOJIH. [Ipo10sibHbIE U ITONIEpEYHbIE |
BOJIHBI

49 VYpok-koHpepeHmus "MexaHnndeckue BOJIHBI B TBEpAOM Tene. CelicMuieckue BOJTHbI" 1

50 3ByK. Pacripoctpanenue u oTpakeHHe 3ByKa 1

51 VYpok-uccienoanue "HabmoieHre 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI" 1

52 I'pomMKoOCTb 3ByKa U BbICOTA TOHA. AKYCTHUECKUN PE30HAHC 1

53 VYpoxk-koH(pepeHuus "YipTpa3Byk U HH(Ppa3ByK B IPUPOJIE U TEXHUKE" 1

54 [ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo Teme "3aKOHbI cOXpaHEeHHs. MexaHnuecKue |
Kose0aHus U BOJTHBI"

55 Kontponbnas padoTa mo Teme "3akoHbl coxpaHeHus. MexaHnndeckue Kojie0aHus U BOJTHBI" 1

56 DNEKTPOMarHuTHOE MoJjI€e. DIEKTPOMAarHUTHBIE BOJIHBI 1

57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH 1

53 VYpoxk-koHpepenuus "[llkana 3meKTpoMarHuTHBIX BOJIH. Mcronp3oBanue |
3JEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBs3H"

59 VYpok-uccnenosanue "M3ydeHne CBONCTB AIEKTPOMATHUTHBIX BOJIH C TOMOIIBIO 1




MOOmIBHOTO TenedoHa"

60 Pemenue 3a1a4 Ha onpeesieHNEe YacTOThI U IJIMHBI 2JIEKTPOMArHUTHOW BOJIHBI

61 DJieKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA

62 Ucrounuku cBeta. [IpsimonuneitHoe pacipoctpaneHue ceeta. 3armMenust ConHua u JIyHbl

63 3aKoH OTpaXkeHUs CBeTa. 3epKaja. PelieHue 3a1au Ha IPUMEHEHHUE 3aKOHA OTPAXKEHUS
cBeTa

64 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA

65 [TosnHOE BHYTpEeHHEE OTpakeHHE cBeTa. Vcronb30BaHUe MOTHOTO BHYTPEHHETO OTPAKEHUS
B ONTHYECKHUX CBETOBOAAX

66 Jlaboparopnas padota "HccienoBanue 3aBUCMMOCTH yIJia IPETOMIICHUSI CBETOBOTO JTy4a
OT yTJIa TIaJICHUs Ha TPaHuIle "BO3IyX-CTEeKI0""

67 Ypok-koHpepennus "Mcnonp30BaHue MOTHOTO BHYTPEHHETO OTPAKEHUS: CBETOBO/IBI,
ONTUKOBOJIOKOHHASI CBSI3b"

68 Jluuzel. OnTHYECKast Cujia JIMH3BI

69 ITocTpoeHne n3o0paskeHHi B TMH3aX

70 JlabopaTtopHas padota "Onpenenenne HOKYCHOTO paCCTOSTHUS U ONMTHYECKOW CHITBI
coOuparomet TUH3bI"

71 Ypok-koHpepeHnus "OnTuieckre TMH30BbIe TPHOOPHI"

72 I'na3 xak ontuueckas cucrema. 3peHue

73 VYpok-konpepenuus "Jledextsl 3penus. Kak coxpanuts 3peHue"

74 Paznoxenue 6enoro ceera B criektp. OnbiTel HetoToHA. Cllo)KeHUE CIIEKTPaIbHBIX I[BETOB.
Hucnepcus ceera

75 JlabopaTopHas pab6oTta "OmBITHI IO PA3I0KEHUIO OEIOT0 CBETa B CIIEKTP M BOCTIPHUSITHIO
1[BETa MPEIMETOB MPH UX HAOIIOJEHUH Yepe3 1IBETOBbIE (PUIbTPHI"

76 VYpoxk-npaktuky™m "BosiHOBBIE CBOWCTBA cBeTa: AUCHEpCcHsi, UHTephepeHus U audpakius”

77 OmerTel Pe3epdopaa u uranerapHas MOJIENb aTOMa

78 IToctynatel bopa. Moneins aroma bopa




79 Hcnyckanue u noryonieHre ceeta atoMmoM. KBantsl. JInHeidarsie CieKTPhI 1

80 Ypoxk-tipaktukym "HabimoieHne CieKTpoB UCITyCKaHus " 1

81 PaanoakTuBHOCTB U €€ BUBI 1

82 Ctpoenue atomHoro sjapa. Hykionnas moaenb 1

83 PanuoaxTtuBHbIe peBpaiieHus. M3oTormnbl 1

84 Pemenue 3anad no reme: "PagunoakTuBHbBIC NTpeBpalieHus" 1

85 [lepuona monypacnana 1

86 Vpok-koH(pepennus "PannoakTUBHEBIE H3IYUEHHUA B IPUPOJIE, MEOUIINHE, TEXHUKE" 1

|y P yd pupoze, )

87 SAnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apsIOBOI0O U MaCCOBOTO YHCE 1

88 DHeprus CBA3U aTOMHBIX sep. CBs3b MacChl U SHEPTUU 1

89 Pemenue 3amau o reme "Snepueie peakiun' 1

90 Peakuuu cunrtesa u nenenus saep. Mcrounuku sueprun CoinHua v 3BE371 1

01 Ypok-koupepenius "SAnepHas sHepreTuka. [[eficTBUS paJuoaKTUBHBIX U3TyYEeHUN Ha |
KUBBIE OpraHU3MbI"

9 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "DNEKTPOMArHUTHOE IOJIE. |
DneKkTpoMarHuTHbIC BOJIHBL. KBaHTOBBIC siBICHUS"

93 KonTtponbHast pabota o Teme "DIeKTpOMarHUTHOE MoJie. DIIeKTPOMarHUTHbBIE BOJIHBI. |
KBanToBsbIe siBieHUS"

94 [ToBTopenue, 0600meHne. Jlaboparopusie paboTsl o Kypey "B3aumoneiicteue ten" 1

05 [ToBTOpenue, 06001eHne. Penienue pacueTHBIX U KaYeCTBEHHBIX 3a/1a4 110 TeMe |
"TemnnoBsie nporecch”

96 [ToBTOpenue, 06001meHne. Pemienne pacyeTHBIX U KaueCcTBEeHHBIX 3a1a4 1o Teme "KI1/] |
TEIUJIOBBIX JBUrartesieit”

97 [ToBTOpeHue, 06061meHne. Pemenne pacyeTHbIX U KauyecTBeHHBIX 3a1a4 1o Teme "KI1J] 1
3JIEKTPOYCTaHOBOK"

98 [ToBTOpenue, o606menue. Jlaboparopusie padoThl o Kypcy "CBeToBbIe sBiIeHUS" 1

99 [ToBTOpenue, 06061menue. Pabota ¢ Tekctamu no Teme "3aKoHbI COXpaHEHUS B MEXaHHUKe" 1




100 [ToBTOpenue, o600meHne. Pabora ¢ Tekcramu mo teme "Kosebanust 1 BOJTHBI" 1
101 [ToBTOpenue, 0606menue. Pabota ¢ Tekcramu no teme "CBeToOBbIC SIBICHUS" 1
102 ‘ [ToBTOpenue, o600meHne. Pabora ¢ Tekcramu o teme "KBaHToBas u sigepHas puszuka' 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27




[Ipunoxenue k pabouyei mporpamme

«®DopMbl yyeTa padoyeil IporpaMMbl BOCIIUTAHUSA»

o noO0YXeHNE IKOJIBHUKOB COOJIIOATh HAa YPOKE OOLICTIPUHATHIE HOPMBI ITOBEACHUS;

o UCIIOJIb30BAHUE BOCIIUTATEIBHBIX BO3MOXKHOCTEH COZEpKaHusl y4eOHOTO MpeaMera depe3 Mmoadop 3amad Juisd peuieHusi, MpoOIeMHBIX
cuTyauui as o0CyKIEHHUS B KJIacce;

° MIPUMEHEHUE JTUCKYCCUM, KOTOPbIE JAlOT yYalIUMCsl BO3MOXHOCTh MPUOOPECTH OMBIT BEAECHUS KOHCTPYKTUBHOTO JHAJIOra; I'PyHIIOBOM
paboTHI, pabOTHI B Mapax, KOTOPBIE Y4aT HIKOJIBHUKOB KOMAaHIHOW padoTe ¥ B3aUMOJICHCTBHIO C IPYTUMH JAE€THMH;

o NPUBJICYCHUE BHUMAHUS IIKOJHHUKOB K IIGHHOCTHOMY AaCHEKTy HM3Y4aeMbIX Ha YpOKax SBIICHHH, OpraHu3anus HUX paboOThl C

[I0JIy4a€MOM Ha ypOKe COLMaIbHO 3HAYMMOU HH(pOpMaLMeld — MHULIMUPOBAHUE €€ 00CYKIEHMsI, BBICKAa3bIBaHUS YYAIIUMKCSI CBOEIO MHEHUS 110
ee MOBO/Ty, BBIPAOOTKH CBOETO K HEH OTHOIICHUS;

o UCIOJIb30BAHUE BOCHHUTATENIBHBIX BO3MOXHOCTEH COJAEpXKaHHUA Y4eOHOro mpeaMeTa uepe3 JEMOHCTpAalMI0 JIeTsIM I[PHUMEPOB
OTBETCTBEHHOI'0, IPAXKAAHCKOTO MOBEJCHHUS, MIPOSBICHUS YEIIOBEKOIIOOMS U 100POCEpASUHOCTH, Yepe3 NoJ00p COOTBETCTBYIOLIMX TEKCTOB
JUISL YTEHUS, 3a/1a4 IS peLIeHUs], TPOOJIEMHBIX CUTYalui 1Ji1 00CYKJEHHUS B KJIacce;

. IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX ()OPM pabOThl YHAILIMXCS: MHTEIIEKTYAIbHBIX, JI€OBBIX, CHTYallMOHHBIX UI'P, CTUMYJIHPYIOIUX
MO3HABATEJNIbHYI0 MOTHBAIMIO IIKOJBHUKOB;, JMCKYCCHH, KOTOpbIE AT Y4YallUMCA BO3MOXKHOCTb HPUOOPECTH OMNBIT BEACHUS
KOHCTPYKTMBHOTO J1Majora; rpynmnoBoil paboThl Wik pabOThl B Mapax, KOTOPbIE y4yaT IIKOJIbHUKOB KOMAaHIHOW paboTe M B3aUMOJIEHCTBHIO C
JIPYTUMU JETHMU;

. BKJIIOYEHUE B YPOK MIPOBBIX IIPOLELYP, KOTOPBIE IIOMOIarOT MOAAEPKAaTh MOTUBALMIO JETEH K IMOJYYCHHUIO 3HAHWM, HaJaKMBaHUIO
MO3UTUBHBIX MEKJIMYHOCTHBIX OTHOILIEHHH B KJIacce, TOMOTAl0T YCTaHOBJIEHUIO 100pOosKenaTeTbHOM aTMoc(ephl BO BpeMsl YPOKa;

. opranu3zanys medcrBa, HACTABHUYECTBA MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX yUalIUXCs HAJ MX HEYCHEBAIOIIMMU OJHOKIACCHUKAMH,
JIAIOLLETrO IIKOJIbHUKAM COLIMAIBHO 3HAYUMBIH OIBIT COTPYAHUYECTBA U B3aUMHOU ITOMOILIY;

o VHHULMMPOBAHUE M TOMJEPKKA HCCIEAOBATEIBCKON AEATENBHOCTH IWIKOJBHMKOB B PAaMKax pealn3aldd MMM WHIUBHUIYaJIbHBIX M
IPYNIIOBBIX HCCIEA0BATENCKUX TPOEKTOB, YTO JacT IIKOJbHUKAM BO3MOXKHOCTb TNPHOOPECTH HAaBBIK CAMOCTOSITENIBHOIO pEIIeHUs
TEOPETUYECKON MPOoOIEeMbl, HABBIK T€HEPUPOBAHUSA M OPOPMIICHHUS] COOCTBEHHBIX WAEH, HABBIK YBAXHUTEIHHOIO OTHOLICHHS K UYXKHUM HAESAM,
o(opMIICHHBIM B paboTax ApYrux HccienoBaTenel, HaBbIK MMyOJIMYHOTO BBHICTYIUICHUS Iepes ayAuTOpHel, apryMEeHTUPOBAHUS U OTCTaUBaHUS
CBOEH TOYKH 3pEHUS.
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