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HOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1o (¢u3uMke Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs
COCTaBJI€Ha Ha OCHOBE MOJIOKCHHM U TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOM 00pa30BaTeIbHON MpOrpamMmbl, MPEICTaBICHHBIX B
dI'OC 00O, a Takxke ¢ yuétom ¢eaepanbHoi paboueld mporpaMMbl BOCIUTAHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Dusmukay.

Conmepxanue mnporpaMMmbl 1Mo (U3MKE HaAmpaBiIeHO Ha (QopmMupoBaHue
€CTECTBEHHOHAYYHON T'PaMOTHOCTU OOYyYarOIIMXCS W OpPraHU3alMI0 M3yYEHHUS
(U3UKM Ha JESITEIHLHOCTHON OCHOBEe. B mporpamme mo (u3uke y4HTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanumsanuu TpedoBanuiit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4YeHHs], a TaKKe
MEXIIPEMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'O 00111eT0 00pa30BaHUsI.

[Iporpamma mo ¢u3uke ycTaHABIMBAET pacipeneicHue y4eOHOro Marepuaia
1o rogam oOydeHus (1o Kjaccam), ImpejjiaraeT NpuMepHyIo MOCIeI0BaTeIbHOCTD
U3y4YEHHUs TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJACPKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEN 00yJaroNnuXCsl.

[Iporpamma 1o ¢us3uke pazpaboTaHa C IENBIO OKa3aHUS METOIUYECKOM
MIOMOIIY YYUTENIO B CO3aHUM paboyeii mporpaMmbl 10 y4eOHOMY TIPEIMETY.

dusnka ABISETCSI CUCTEMOOOPA3YIOIINM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, MOCKOJbKY (DM3MUYECKUE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB H
SBIICHUN, W3y4aeMbIX XUMHUEH, Ouojoruei, acTpoHOMHEW © (U3HUECKON
reorpadueii, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYIO KApTUHY  MHpAa,
NpeloCTaBIsieT Haubojee sCHble oOpaslibl MPUMEHEHUsT HayyHOTro MeToja
MO3HAHUA, TO €CTh CI0CO0A MOTYyYEHUs JOCTOBEPHBIX 3HAHUN O MHUpE.

OnnHa W3 TIaBHBIX 3a1a4 (PU3UYECKOro 0Opa3oBaHMSI B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMUPOBAHUM E€CTECTBEHHOHAYYHOW TPaMOTHOCTU H
MHTEpEca K HayKe y 00y4aroluxcsl.

N3yuenne Qusnkn Ha 0a30BOM YypOBHE TMpEIONaraeT OBJaJCHUE
CIENYIOIIMMHU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
IPAMOTHOCT:

s HAy4YHO OOBSICHATH SIBJICHUS;

* OLEHHUBATh U IOHUMATh 0COOCHHOCTH HayYHOT'O HCCIIEOBAHUS;

e UHTEPOPETUPOBATh  JIAHHBIE M UCIIOJB30BaTh  HAy4YHbIC
J0KAa3aTeIbCTBA JJIs IOJIYy4YE€HHS BBIBOJIOB.

[enn wu3yuyenus (PuU3MKK HA YpPOBHE OCHOBHOTO o0O0IIero oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenogaBaHus yueOHoro mnpenmera «Dusuka» B
oOpa3oBaTeNbHBIX ~ opraHu3anusx Poccuiickoit denmeparuu, peanu3yomux
OCHOBHBIE  00IIeO0pa30BaTe/IbHBIE MPOTPAMMBI, YTBEPKIEHHON  pEHICHHEM



Komnernu MunucrepcrBa npocenienus Poccuiickoit deneparuu (mpoTokos oT 3
nexabpst 2019 1. Ne [1K48H).

Ieau n3yyenus pusuku:

e MPUOOpPETEHNE WHTEpPECca W CTPEMIICHHS OOYy4alolmuXcsl K HaydIHOMY
W3YYCHHUIO TPUPOJBI, PA3BUTHE HX HHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH;

e pa3BUTHE TIPEICTABICHUNM O HAYYHOM METONE IMMO3HAHHMS M (HOPMHUpPOBAHHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBIICHUSIM;

* popMUpOBaHNE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa W3y4eHHs OCHOB
CTPOCHHUS MaTePUH U PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

« popMUpOBAHHUE TPEACTABICHUNH O pOJNM (U3UKH JUISI PA3BUTHS APYTHUX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA,

* pa3BUTHE MpeJCTaBICHUM 0 BO3MOKHBIX chepax oymyreit
npoecCuoHaIbHON JIeATeTbHOCTH, CBA3aHHOM ¢ (PU3MKOM, TTOArOTOBKA K
JanbHEHIIIeMy 00yYeHHIO B 3TOM HarlpaBIICHUH.

JlocTmkeHne 3TUX Ieliel mporpaMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO

o01iero oOpa3zoBaHus 00€CTIEUNBACTCS PEIICHUEM CIETYIONTNX 3aa4:

e MpUOOpETeHHE 3HAHUM O  JAUCKPETHOM CTPOCHHHM  BEIIECTBa, O
MEXaHMYCCKUX, TEIUIOBBIX, JJICKTPHUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX;

* MPUOOpETEHNE YMEHUUN OMHCHIBATH U OOBSACHATH (PU3WYECKHUE SIBICHUS C
MCITIOJIb30BAHUEM MOJTYUYEHHBIX 3HAaHUM;

* OCBOCHUME METOJOB pELICHUs MPOCTEUIIMX PaCYETHBIX 3amady ¢
WCIIOJIb30BaHNEM  (U3MYCCKUX MOJENICH, TBOPUYECKUX M TMPAKTHUKO-
OpUEHTHUPOBAHHBIX 3a]1a4;

* pa3BUTHE YMEHUUN HaOIIONaTh NMPUPOJHBIC SBICHUS U BBIMOIHATH OIBITHI,
nabopartopHble  pabOTBI U IKCIIEPUMEHTAJIbHBIE  HCCICIOBAHUS C
WCITOJIb30BAHUEM H3MEPHUTEIIBHBIX MPUOOPOB;

* OCBOCHHE TPHUEMOB pabOThl ¢ HH(pOpMaIend (U3MUECKOTO COAEpKAHUS,
BKJItOYasi ”H(GOPMAIIMIO O COBPEMEHHBIX JOCTIXKEHUSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OLICHUBAHKME HHPOPMAITUH;

* 3HAKOMCTBO €O cepaMu MPpoPeCCUOHAIBHOUN IEATEIIbHOCTH, CBI3aHHBIMU C
bu3NKOW, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH  Ha
JTOCTHKEHUSIX (DU3UYECKOM HAYKH.

| Ha u3yuenue ¢u3uku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBaHus orBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENI0), B 8
KJ1acce — 68 yacoB (2 4aca B Heneno), B 9 knacce — 102 yaca (3 yaca B HeZIel0).



[Ipennaraemsiii B mporpaMme o (hu3uke mepedeHb Ja0opaTopHBIX padoT H
OIIBITOB HOCHUT PEKOMEHATeIbHBIA XapaKTep, YIUTENb JeJIaeT BHIOOP MPOBEICHIS
7a00paToOpHBIX pPabOT W OMBITOB C YYETOM WHIWBHIYAIBHBIX OCOOCHHOCTEH
00yJaromuxcsi, CIUCKa SKCTICPUMEHTABHBIX 3aJlaHdi, MPEAIaraéMbIX B paMKax
OCHOBHOTO TOCYJIapCTBEHHOTO 9K3aMEHa 10 (PU3HKE.



COAEPKAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®usuka u eé poJib B NO3HAHUM OKPYKAKOIIEr0 MUpPa.

@usuka — Hayka o npupone. fBineHus npuponbl. PUUYECKUE SIBICHUS:
MEXaHUYECKHUE, TEIIOBBIE, JICKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznueckue BenuuuHbl. M3Mepenue ¢usmyeckux BenuunH. Dusmdeckue
npubopsl. [lorpemHocts u3mepennit. MexayHapoiHas cucTeMa eIuHuIL.

Kaxk ¢uzuka u apyrue ecreCTBeHHbIC HAyKHU U3y4daroT pupoay. EcrecTBeHHO-
Hay4yHbIH METOJ TO3HAHMS: HAOIIOJEHUE, I[IOCTAHOBKA HAy4YHOrO BOIPOCA,
BBIJIBUKCHHE THIIOTE3, OSKCIEPUMEHT 10 TMPOBEPKE TUIOTE3, OOBSICHEHHE
HabmogaemMoro sBieHus. Onucanue GU3NIecKuX SBICHUM C TOMOIIBI0 MOCIIEH.

Jemoncmpayuu.

1. MexaHM4YeCKue, TEIUIOBBIE, OSJICKTPUUECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHUS.

2. ®dusznyeckue npuOOPHI U MPOIEAypa MPSIMBIX U3MEPEHHUI aHATOTOBBIM U

1M (pPOBBIM TPUOOPOM.
Jlabopamopnuvie padomel u onvimeol.
1. OmnpeneneHue MeHBI JSICHUS KAl H3MEPUTEIBHOTO TTPUOOpa.
2. H3mepeHue paccTosTHUM.
3. H3mepenne o0bEMa KUJIKOCTU U TBEPIOTO Tea.
4. OmnpeneneHue pasMepoB MAJIbIX TEJL.
5. W3mepeHune Ttemmeparypsl MpU IOMOIIM >KUIAKOCTHOIO TEPMOMETpa H
JaTYuKa TEMIIEPATYPHI.

6. IlpoBeneHue ucciaeqOBaHUsI MO MPOBEPKE TMIOTE3bI: JAIBHOCTh MOJIETA
apuka, MyImeHHOr0 TOPU3OHTAIBHO, TEM OOJbIIE, YeM OOJbIle BhICOTA
IycCKa.

Pazneu 2. IlepBoHavyajibHbIE CBEJIEHUS 0 CTPOCHUM BeleCTBA.

CrpoeHue BemiecTBa: aroMbl M MOJIEKYJBI, HX pa3mepbl. OIMbIThI,
JIOKA3bIBAIOIINAE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBkeHne dactul] BemlectBa. CBs3b CKOPOCTH [JIBMDKEHUSI 4YacTHUI[ C
TeMriepatypoil. bpoyHoBckoe nBmwxkenue, nuddysus. BzaumoneicTBue yacTuil
BEIIIECTBA: MPUTSHKEHNE U OTTAJIKUBAHHUE.

ArperarHble COCTOSHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUJIKOCTEN M TBEPIBIX
(kpucramnuyeckux) Teil. B3auMOCBsS3b MEXIy CBOWCTBAMU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSHUSIX M MX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1. HaGmronenre OpOyHOBCKOTO ABUKCHHUSI.



2. HaGmionenne nuddy3um.
3. HaOmionenue  siBieHHi,  OOBSACHSIOIIUXCS  TMPUTSDKEHHEM  WIH
OTTAJIKMBAHUEM YaCTHIl BEIIECTRA.

Jlabopamopnuvie padomel u onvimeol.

1. OueHnka JAuamMeTrpa aroMa METOJOM psioB  (C  HMCHOJb30BaHUEM

dhoTorpadwii).

2. OnbITHI O HAOIOJEHUIO TEIJIOBOTO PACHIMPEHHUSI Ta30B.

3. OnbIThI MO OOHAPYKEHUIO NEUCTBUS CHII MOJIEKYJISPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:xeHMe M B3auMo/ielicTBHE TeJl.

MexaHnuyeckoe ABWKEHHE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JBUYKEHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUHU. Pacuér nytu u
BPEMEHU JBUKEHUS.

SBneHne WHEpHUU. 3aKOH HMHEpIUU. B3auMojelcTBHE Ten Kak IpUYMHA
U3MEHEHUs CKOPOCTHM JBWKEHHsS Tein. Macca Kak Mepa HWHEpPTHOCTH TeJa.
[InotHocTh BemiecTBa. CBS3b IUIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B E€IMHMIIE
o0bEMa BEIIECTBA.

Cuiia Kak xapakTepucTUKa B3aumonencTBusa Teil. Cuila ynpyrocTd M 3aKOH
I'yka. 3mepeHue cuibl ¢ MOMOUIBIO IUHAMOMETpA. SIBIEHHE TATOTEHUS U CUja
TskecTd. CHila TSKEeCTH Ha Apyrux uaHerax. Bec tena. HesecomocTs. CrioxxeHue
CWJI, HAPABJICHHBIX IO OJHOM mpsiMoM. PaBHozencTByromas cwi. Cuna TpeHus.
TpeHue CKONbKEHUS U TPEHUE MOKOsS. TpeHre B IPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HaGnronenne MexaHn4ecKoro ABMKEHUS Tella.

N3mepenune CKOpoCTH MPSIMOIMHENHOTO ABUKEHUS.

HaGmronenue sBJIeHUST HHEPIIUH.

HaGnronenue uaMeHeHust CKOpOCTH MPY B3aUMOJICHCTBUM TETI.

CpaBHeHHE Macc 10 B3aUMOJEHCTBUIO TEJ.

CnoxxeHue cui, HampaBJICHHBIX MO OJTHON MPSIMOM.

JIaﬁopamopubte padomul u onvimaol.

1. OmnpeneneHne CKOPOCTH PABHOMEPHOTO JBMXKEHHS (IIapUKa B >KUJIKOCTH,
MOJIETU SJIEKTPUYECKOT0 aBTOMOOUJISL U TaK Jajee).

2. OmnpeneneHue cpeaHeil CKOPOCTH CKOJIBKEHUS OpycKa WM IIapuka Io
HAKJIOHHOM IIOCKOCTH.

3. OmnpeneneHue IIOTHOCTHA TBEPIOTO TENA.
OnpIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTskeHus (aedopmaiiun)
MPY>KUHBI OT MPUIIOKEHHOMN CHUIIBL.

5. OnbIThIL, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl TPEHHUS CKOJIBKEHUSI OT
BEca TeJa U XapaKTepa COMPUKACAIOIINXCS IOBEPXHOCTEN.

Pasnen 4. /laBienune TBEPABIX TeJl, ;KUAKOCTEH U ra3os.

R



Hasnenne. CiocoObl YMEHBITICHUS! ¥ YBEITUYCHHS JaBlieHus. J[aBneHue rasa.
3aBUCUMOCTh JIaBlieHUsI Ta3a OT 00BbéMa, Temreparyphl. llepenmada maBieHus
TBEPABIMU TEJNAMHU, XKUJIKOCTIMU W Tazamu. 3akoH Ilackans. IIneBmarmueckue
MalllMHbl. 3aBUCHUMOCTH JABJICHUS KUIAKOCTU OT IIyOuHbI. ['mapocTaTudeckuit
napajgokc. Coobmaromuecs cocybl. [ uapaBindyeckie MeXaHUu3MbI.

Atmocdepa 3emiin u armocepHoe nasieHue. [IpuuuHBI CyliecTBOBaHMS
BO3nylIHOM oOonouku 3emiu. OnbiT Toppuuemnu. M3mepenune armocdepHOro
JaBJeHUsl. 3aBUCUMOCTh aTMOC(EPHOIO AaBIEHUS OT BBICOTHI HAJl YPOBHEM MOpPSI.
[Tpubopsr 1151 u3MepeHus: atMochepHOTo JaBICHUSI.

JlelicTBUE KUIKOCTU U ra3a Ha MOTPYKEHHOE B HUX Teso. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. BozayxomninaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenada naBieHUs )KUAKOCTHIO U Ta30M.
Coobmaronyecs: COCy/pl.
I'mppaBnuueckuii mpecc.
[IposiBnenue neiicTBrs aTMOC(HEPHOTO TaBICHUS.
3aBUCUMOCThH BBITAJIKMBAIONIEH CHIJIBI OT 00bEMa MOTPYKEHHON YaCTU
TeJIa ¥ TUIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITANKUBAOIIEN CHIIBI BECY BBITCCHEHHOM KUKOCTH.
8. YcCIIOBHE IUIaBaHUA TEJ: IJIABAHUE WM MOTPYKEHUE TEJI B 3aBUCUMOCTHU
OT COOTHOILIEHUS IIJIOTHOCTEM TeNa U JKUIKOCTH.
Jlabopamopnuvie padomel u onvimeol.
1. HMccrnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTrpyKEHHOH B
KUJIKOCTh YaCTH TeJa.
2. OmpeneneHue  BHITAJKUBAIOMICH  CWJIbL, JEWCTBYIOIIEH HaA  TEJO,
IIOIPY>KEHHOE B JKUAKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEN CUJIBL, IEUCTBYIOIIEN HA TEJIO
B JKMJKOCTH, OT MACCHI TENA.
4. OnpIThl, JEMOHCTPUPYIOIIME 3aBHCUMOCTH BBITAJKHUBAIOIIECH  CHUJIBI,
JIEUCTBYIOIIIEH Ha TEJIO B )KUIKOCTH, OT 00bEMA MOTPYKEHHON B KUIKOCTh
YaCTH TeJa U OT TUIOTHOCTHU KHUJIKOCTH.

5. KoHcTpynpoBanue apeomerpa WIM  KOHCTPYUPOBAaHHE JIOAKH U

omnpeeNeHrue e€ rpy30n0AbEMHOCTH.

Pasnen 5. Padora 1 MOIIHOCTB. JHEPIHs.

Mexannueckas padbora. MOIIHOCTb.

[IpocThie MeXaHWU3MBI: pbI¥ar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuio
paBHOBecusi pblyara. [IpuMeHeHHMe TmMpaBWiia paBHOBECHS pblyara K OJIOKY.

SANS AN e



«3onoroe npaBuiio» mexanuku. KIT/I mpocTteix Mexanu3moB. [IpocTeie MexaHU3MBbI
B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTMdeckas W NOTEHIMAJIbHAs DHEPIUS.
IIpeBpaienre OMHOTO BH/IAa MEXaHUYECKOM SHEPTUM B APYrOW. 3aKOH COXPAHEHUS
SHEPIUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopnuvie padomel u onvimeol.

1. Onpenenenue pabOThl CHIIBI TPEHHS MPU PABHOMEPHOM JIBIDKCHHUM Teja

10 TOPU30HTAJILHON ITOBEPXHOCTH.
2. HccnenoBanue yciiOBUM paBHOBECHUS pbluara.
3. M3mepenue KII/] HaKTOHHOM ITOCKOCTH.

4. N3ydeHue 3aKOHA COXPAHECHUSI MEXaHUYECKOW SHEPTUMU.
8 KIIACC

Pa3nen 6. TensioBble IBJICHUA.

OCHOBHBIEC TIOJIOXKEHUS MOJICKYJISIPHO-KUHETUUECKOM TEOPUU CTPOCHUSA
BemiecTBa. Macca u pazMepbl aTOMOB M MOJEKYd. ONbIThl, MOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHHS MOJIEKYJISIPHOKUHETHYECKOM TEOPHUH.

Mognenu TBEPIOTO, KHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObSICHEHNE CBOMCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJ HA OCHOBE TOJIOKEHHN MOJICKYJIIPHO-KUHETUYECKON TEOPHH.
CmaunBaHME U KaWUISIPHBIC SIBJICHUA. TEIJIOBOE paCcIIMPEHUE U CHKaTHE.

Temneparypa. CBsi3b TeMmmeparypbl CO CKOPOCTbIO TEIJIOBOIO JBHMKCHUS
yactull. BrayTrpenHsss sHeprus. CrnocoObl W3MEHEHUsS BHYTPEHHEH OHHEPTHH:
TemIonepeaada u COBEpILICHUE paboTHhI. Bunasr TEIUIONEPEAAYN:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYCHUE.

KomnuecTtBO TemnoThl. YaelbHAas TEINIOEMKOCTh BEIIECTBA. 1€mI000MEH H
TEIUIOBOE paBHOBECHE. YpaBHEHUE TemioBoro Oamanca. [liaBienne wu
OTBEpPAECBAHUE KPUCTALIMYECKUX BEIIECTB. YJIEJbHAsA TEIJIOTa IUJIABJICHUS.
[TapooOpa3oBanne u koHaeHcarus. Vcmapenue. Kumenwe. YaenbHas TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT arMochepHOTo
JIaBJICHMS.

Brnaxunocts Bo3yxa.

DHeprus TOIIMBa. YelbHas TeIIOoTa CTOpaHusl.

[TpuHummner pabotel TeroBbiX japurarenei KIIJ[ TemmoBoro aBurarens.
TennoBbIe JBUTATENIN U 3AIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXPAaHEHHUS U MPEBPAIIEHUS SHEPTUU B TEIJIOBBIX ITPOLECCaX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JIBHYKCHUSI.



Habmonenune quddysun.

HaGnronenue siBjieHU cMauMBaHUs U KaMWUISIPHBIX SIBJICHUIA.
HaOntonenue TenioBoro pacimpeHust Tel.

N3meneHnne naBieHus raza Mnpu U3MEHEHHH OObEMAa M HArpeBaHUU WIIH
OXJIAXICHUU.

[IpaBuiia u3mMepeHus TeMneparypsl.

Bunbl Tenonepenaun.

OxJtaxieHUe NpU COBEPILIEHUH PAaOOTHI.

9. HarpeBanue npu coBepiieHHH paOOThl BHEITHUMHU CHUIIAMH.

10. CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHbIX BEILECTB.

11. HaOmronenue KUneHus.

12. HabGnroneHne nocTostHCTBA TEMIIEPATYPhI P TIJIaBICHUH.

13. Monenu TeIuIOBBIX ABUTATENICH.

Jlabopamopuwie padomel u onvimel.

1. OnbITEI O OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSKEHUS.

2. OnsIThI O BRIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WJIM caxapa.

3. OmpIThl 1O HAOMIONEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U

TBEPABIX TEIL.
OrnpeneneHue gaBjaeHUs Bo3Ayxa B 0aJUIOHE MIMPUIIA.

5. OnsIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTbH JABJICHHS BO3dyXa OT €ro

00BbEMa M HArpEeBaHUS WITH OXJIAXKICHUSI.

6. IIpoBepka runore3bl ITMHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TeMIEepaTyphl.
7. HaOmroneHue W3MEHEHHUs] BHYTPEHHEW OHHEPruM Tella B pe3ysbrare
TEIUIonepeaayu U pabOoThl BHEITHUX CHJL.

8. UccnepoBanue siBieHHs] TENIOOOMEHAa IMPU CMENIMBAHWUU XOJIOAHOW U

roOpsiYer BOJBI.

9. OmpeneneHne  KOJIMYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOAOM  IIpHU

TEMI000MEHE C HArPEThIM METAITUYECKUM IIUITUHIPOM.

10. OnipeaeneHue yaenbHOM TEMIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npoiiecca UCIapeHusl.

12. Onpenenenne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

13. Onpeaenenue yaenbHON TEIUIOTHI TUIaBICHUS JIbJa.

Paznen 7. DnekTpuyeckue 1 MATHUTHBIE SIBJICHUS.

OnekTpusauus Ten. [Ba popa sMeKTpuUUYeCcKHX 3apsaoB. BzaumopeictBue
3apspKeHHBIX  Ted. 3akoH KymoHa (3aBUCMMOCTb  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJ OT BEJIMYMHBI 3apsiI0OB M PACCTOSHUS MEXKY TEJIaMM).

Onekrpuueckoe mnone. Hanpsok€HHOCTh anekTpudeckoro nois. IIpuHuun
CYNEPHO3UIIUU FIEKTPUUECKUX TT0JIeH (Ha KaueCTBEHHOM yPOBHE).
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Hocurenu snekTpuyueckux 3apsiioB. DNEMEHTAPHBIN AIEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JOUANEKTPUKU. 3aKOH  COXPaHEHUS
AIIEKTPUYECKOTO 3apsija.

DNEKTPUYECKU TOK. YCJIOBHS CYILIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
HNcTouHUKH TOCTOSSHHOTO TOKa. JIeMCTBHS DJJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MarHUTHOE). DIEKTPUUYECKHUM TOK B JKUJKOCTSIX U ra3ax.

Onekrtpuueckasgs uenb. Cuiia  Toka.  DJNEKTPUYECKOE  HANPSKEHUE.
ComnporuBneHne NpOBOJHUKA. YIEIBHOE CONPOTHUBICHUE BemecTBa. 3akoH Owma
it ydactka uenu. [locienoBarenpbHOe W IIapajuleNIbHOE  COCIMHEHUE
IPOBOJTHUKOB.

Pabora W MOIIHOCTH 3NeKTpUYecKoro Toka. 3akoH Jhxoyns—Jlenna.
DJNeKTpUYEeCKUEe LENHU U MOTPEOUTENN 3MEKTPUIECKON 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[locrossHHBIE ~ MarHuThl.  B3auMoneicTBHE  TMOCTOSHHBIX ~ MarHHUTOB.
MarnutHoe none. MarHuTHOE 1osie 3eMJIM U €ro 3HAYEHUe JUIsl )KU3HA Ha 3eMJIE.
OmeiTr  Opcrena. MarautHoe 1ojie  AJIEKTPUYECKOTO  TOKa. lIpumeHenwme
IEKTPOMATHUTOB B TEXHUKE. JIeHCTBME MATHUTHOTO IOJI HAa IPOBOIHUK C TOKOM.
DNeKTpoABUTaTENlb MOCTOSHHOTO TOKa. lcmosib30BaHUE BIEKTPOABUTATENIed B
TEXHUYECKUX YCTPOKWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBnenne anexrpomarauTHON MHAYKUuK. [IpaBuno Jlenna.
DneKkTporeHeparop. Crioco6m1 MOJTyYEHUS AIIEKTPUYECKON SHEPTUMU.
DJEeKTPOCTaHIIUU Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHUU.

Jemoncmpayuu.

DIeKTpU3anus Ted.

JIBa poJa MEKTPUUYECKUX 3aPsAI0B U B3aUMOICHCTBUE 3apPSKEHHBIX TEI.
YCTPOMCTBO U ACHUCTBUE IEKTPOCKOIA.

DneKkTpocTarndeckas HHIYKIUS.

3aKOH COXpaHEHUs IEKTPUYECKUX 3apsI0B.

[IpoBOMHUKY U AUBIEKTPUKH.

MonenupoBaHr€e CUJIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIA.

HcTOuHMKY MOCTOSHHOTO TOKA.

S A e

9. JlelcTBUS 3IEKTPUUECKOTO TOKA.

10. DNEKTpUUECKUM TOK B 5KUIKOCTH.

11. I'a30BbIU pa3psia.

12. I3mepeHue cuibl TOKa aMIIEPMETPOM.

13. I3MepeHune aIIeKTPUIECKOTO HAIPSKEHNS BOJIBTMETPOM.

14. Peocrar u Mara3ud CONpOTUBJICHUM.

15. BzauMozaencTBue oCTOSIHHBIX MarHuTOB.

16. MoaenupoBaHue HEBO3MOKHOCTH Pa3/ACIICHUS MTOJIFOCOB MAarHUTA.



17
18
19
20
21
22
23
24

25

. MonennpoBaHne MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB.

. OneIT Dpcrena.

. MarauTHO€ noJie ToKa. DIEKTPOMArHuT.

. JleicTBue MarHUTHOTO MOJIS HA TPOBOJIHUK C TOKOM.

. DNEKTPOJBUTaTENIb TOCTOSHHOTO TOKA.

. UccnenoBanue sBJI€HUA 3JIEKTPOMarHuTHOM UHIYKIIUH.

. OnbiTel Papages.

. 3aBUCHMOCTh HamNpaBJICHUS WHIYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBEHHUSI.

. DNEKTpOreHeparop MOCTOSHHOTO TOKA.

Jlabopamopuuvie padomel u onvimeol.

1.

SNSRI

10.
I1.

12.

13.
14.

15

16

OneITel TO HAONIONEHUIO DIICKTPU3AIMU  TEN WHAYKIMEH © Tpu

COTPUKOCHOBEHUH.

UccnenoBanue A€MCTBUS DIEKTPUUYECKOTO TIOJII HA TMPOBOJHUKH U

TUDJIEKTPUKH.

Coopka u npoBepka padOThI MEKTPUUECKON 1IETH TOCTOSIHHOTO TOKA.

W3mepeHue u peryanpoBaHUe CHIIbI TOKA.

N3mepeHue u peryivpoBaHUe HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MIIYIIETO 4Yepe3 pPEe3ncTop, OT

COTIPOTHRIICHHSI PE3UCTOPa M HAMPSDKEHUS HA PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOIITHE 3aBUCUMOCTh AIIEKTPUUECKOTO

COMPOTHUBIICHUS] TPOBOJHMKA OT €ro JUIMHBI, IUIOMAAN TOMEPEYHOTO

CCUeHUS U MaTepuana.

[IpoBepka mpaBwia CIOKEHHS HANPSHKEHUH TIPH  TOCIEI0BATEIHHOM

COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia AJii CHIBI TOKa TpPH TNapaJlIeIbHOM COEIUHEHUU

PE3UCTOPOB.

Omnpenenenne paboThI MEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOp.

OnpeneneHne MOIIHOCTHA DJIEKTPUYECKOTO TOKA, BBIICISIEMOW Ha

pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, WAYLIETO Yepe3 JIaMIOYKy, OT

HaITpSDKEHUs Ha HEH.

Onpenenenue KII/[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aMMOJIEUCTBUS TTOCTOSIHHBIX MarHUTOB.

. I3yuenne MarHUTHOTO ITOJISI ITOCTOSTHHBIX MAarHUTOB MPU WX 00bETMHEHUN
U pa3/iesICHUH.

. UccnenoBanue nelicTBHsSI SJEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJIECHCTBUS
KaTylIKM C TOKOM M MarHura OT CWJIbI TOKAa W HAallpaBJIICHUs TOKa B
KaTyIlKe.

18. U3yueHue IeiCTBUSI MATHUTHOTO TOJS1 HA MPOBOJITHUK C TOKOM.

19. KoncTpynpoBaHue u n3ydeHue padoThl 3JIEKTPOBUTATEIIS.

20. U3mepenue KII/] anexkrpoaBurareibHON yCTaHOBKH.

21.OnBITBl N0 HCCIIEIOBAHUIO SIBICHHUS DJICKTPOMArHUTHOM HWHIYKIIWU:
WCCIICIOBAHNE W3MEHEHUW 3HAY€HUS W HANPABJICHUS WHIYKIIMOHHOIO

TOKa.
9 KUIIACC

Pa3nen 8. Mexannueckune siBJIeHHA.

Mexannyeckoe aBwxkeHue. MarepuanbHasg Touka. (Cucrema orcuéra.
OTHOCHUTEIIBHOCTh MEXAHUYECKOI0 JABWKEHUSA. PaBHOMEpHOE NPSMOJUHENHOE
nBuxeHne. HepaBHOMepHOe mpsiMoiinHETHOE JBHkeHue. CpenHss 1 MTHOBEHHas
CKOPOCTH TeJIa IIPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHeiiHoe aBmxeHue. (CBOOOIHOE
naaenue. OnwiTel ['anunes.

PaBHOMepHOE ABMKEHHE MO OKpyKHOCTH. llepuon m wactora oOpaiieHus.
JIuHeHas u ymioBasi CKOpOCTH. LIeHTpocTpeMUTENBHOE YCKOPEHHUE.

ITepseiit 3akoH Herorona. Bropoit 3akoH Herorona. Tpertuit 3akoH HbroToHa.
[IpyHIMD Cyneprio3uuuu CUJl.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHHUS, CUjla
TPEHUS IOKOs1, IPYTUE BUJIBI TPCHUSI.

Cuna TSDKECTM M 3aKOH BCEMHPHOIO TATOTEHHs. YCKOPEHHE CBOOOIHOTO
najgeHus. JlBmwxenne muaHer BOKpyr ComHuoa. IlepBas xocmuyeckass CKOpPOCTb.
HeBecomocTs n neperpysku.

PaBHOBecue marepuanbHON TOUYKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TENA C 3aKPEINIEHHON OChIO BpalleHus. MomeHT cuiibl. LIeHTp TskecTu.

Nmvnynsc Tena. M3menenne umnyinbca. Mmiynbe cuiibl. 3aKOH COXPaHEHUs
MMIyJibca. PEakTUBHOE JBUKEHHUE.

Mexannueckass paboTta W MOIIHOCTb. PaboTa cuil TSXKECTHU, YNPYTOCTH,
TpeHusi. CBa3b dHepruu U padoThl. [loTeHManbHas sHEPrus Tena, NOJHATOTO Hal
ITOBEPXHOCTHIO 3eMiH. [loTeHIManbHas sHeprus c:xarol npykuHbl. Kunernueckas
sHeprusi. TeopeMa O KMHETUYECKOW SHEPTrUU. 3aKOH COXPAHEHUS MEXaHWYECKOU
JHEPIUH.

Jemoncmpayuu.

1. HaOmroneHne MEXaHWYECKOro JIBH)KEHUS TeJla OTHOCHTENIBHO PAa3HBIX Tel

oTCY€Ta.
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8.

9.

10.
I1.
12.
13.
14.
15.
16.

CpaBHeHUE TyTEeHd M TPACKTOPHUM JBH>KEHHUSI OJHOTO M TOIO XK€ Tela
OTHOCHTEJILHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHHUSI NPSIMOJIMHEHOTO IBUKEHUS.
HccenenoBanne Npru3HaKOB PaBHOYCKOPEHHOTO JIBUKECHMUS.

Habmionenue ABM>xeHuUs Tela o OKPYKHOCTH.

Habnronenne MexaHU4YeCcKUX SIBJICHUN, IPOUCXOAIINX B CUCTEME OTCUETA
«Tenexxka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM  JBHUKCHUU
OTHOCUTEJILHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHMS Tejla OT MAaccChl Tejla U JCHCTBYIOLIEH Ha HETO
CHJIBI.

HaGnronenue paBeHcTBa CHII IIPU B3AaUMOJEHCTBUU TEN.

W3meHeHne Beca Teia Mpyu yCKOPEHHOM JIBUKCHUH.

Ilepenaua nmmysnbca Ipy B3aMMOIEUCTBUU TEIL.

[IpeoOpa3oBanus 3HEPTUU NIPU B3aUMOJCHCTBUM TE.

CoxpaHeHue UMITyJIbCa IPU HEYNPYTOM B3aUMOACHCTBHM.

CoxpaHeHne UMITyJIbca MPU a0CONMIOTHO YIPYTOM B3aUMOJEHCTBUU.
Habmionenue peakTUBHOTO IBHKEHUSI.

CoxpaHeHre MEeXaHUYEeCKON YHEPTHH ITPU CBOOOAHOM Ma/IEHUU.
CoxpaHeHne MEXaHUYECKOW YHEPTUH NIPU ABMKEHHUH TeNA N0 IEHCTBUEM
MPYKUHBIL.

Jlabopamopnuvie padbomel u onvimel.

1.

KoncrpyupoBanue Tpakra Juisi pasroHa U JalbHEHIIEro paBHOMEPHOTO
JIBIDKCHUS IIIAPUKA UITH TEICKKHU.

OrnpeneneHue cpeaHeil CKOPOCTH CKOJBXEHUS OpycKa WM JABUKEHUS
IapuKa Mo HaKJIOHHOW ITOCKOCTH.

OnpeneneHue yCKOpEHUsI Tejla NpPU PaBHOYCKOPEHHOM JBUKEHUU T10
HAKJIOHHOM IUIOCKOCTH.

UccnenoBanue 3aBUCUMOCTU IYTU OT BPEMEHHU IPU PABHOYCKOPEHHOM
JBIDKCHHH 0€3 HadaJIbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIM MPU PABHOYCKOPEHHOM JBIKEHUU 0€3
Ha4aJIbHOM CKOPOCTH TYTH OTHOCSTCA Kak psif HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIME MPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

UccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHUS CKOJBXKEHUSI OT CHJIIbI
HOPMAJILHOTO JIaBJICHUSI.

Omnpenenenue k03GHUIIMEHTA TPEHUS CKOJIBKEHUS.

Onpenenenune KECTKOCTU MPYKHUHBI.

Omnpenenenue padOTHl CHIIBI TPEHUS MPU PABHOMEPHOM JBIDKCHHM Teja
110 TOPU30HTAJILHOMN MMOBEPXHOCTH.



10. Onpenenenre paboOThl CHJIBI YINPYTOCTH TMpH THoAbEME TIpy3a ¢
MCIIOJIb30BAHUEM HETIOABUKHOTO U MOJIBUKHOTO OJIOKOB.

11. U3yuyeHune 3ak0Ha COXpaHEHHUs SHEPTUN.

Paznen 9. Mexannveckue KoJie0aHMsI U BOJIHbI.

KonebarenbHoe nBuxenne. OCHOBHbBIE XapaKTEPUCTUKHU KOJICOAHUI: IEPUO],
4acToTa, aMIUIUTya. MaTeMaTH4ecKuil U Mpy>KUHHBIN MasTHUKHU. [IpeBpamieHue
HHEPrUU MpH KoieOaTeIbHOM JBUKEHUU.

3aryxaomue — koneOaHus.  BolHyxzaeHHble — koneOaHusa.  Pe3oHaHc.
Mexannueckue BoJiHBL. (CBoMcTBa MexaHMYecKuX BoaH. IIpogonbHbBIE U
NONEpPEYHble BOJHBI. J[IMHAa BOJHBI W CKOPOCTh €€ pacnpoCTPaHEHHUS.
MexaHndecKkue BOJIHBI B TBEPAOM TeJe, CEUCMUYECKUE BOIHBI.

3Byk. I'poMKoCTh 3BykKa W BbicOTa TOHa. OTpakeHue 3Byka. MH(pa3Byk u
YABTPA3BYK.

Jemoncmpayuu.

1. HaOmronenune xojeOaHUMM TEI HOX AEHUCTBUEM CWIBI TSKECTH W CHJIBI
YIPYTOCTH.

HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGmronenue BhIHYKIEHHBIX KoJIeOaHUI 1 pe30HaHca.
PacnipocTpaneHune npoioibHbIX U MOMEPEUYHBIX BOIH (Ha MOJIEIN).
HaGnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
. AKyCTHYECKHUI PE30HAaHC.
JIaﬁopamoprle pabomot u onvimol.
1. OmpeneneHue YacToThl W TIepuoAa KoyieOaHUN  MaTreMaTHu4ecKoro
MasiTHUKA.
Omnpezenenne 4acToOThl U MEPHOIa KOJEOAHUN MPY>KMHHOTO MAsTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEepUoia KOJIeOaHUM MOJBEIIEHHOTO K HUTU

rpy3a OT JIJIMHBI HUTH.
4. HccrnenoBaHue 3aBUCHUMOCTH NEpHOAa KoieOaHU MPYKUHHOTO MasTHHKA
OT MAacchbl Ipy3sa.

5. IlpoBepka HE3aBUCUMOCTH TepHoAa KojieOaHWil rpy3a, MOABEIICHHOTO K
HUTH, OT Macchl rpysa.

6. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  Iepuojia  KojJeOaHHid
IIPYKUHHOTO MAasITHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHusi CBOOOHOTO MaCHHUS.

Pasnen 10. DiieKTpOMarHuTHOE MOJI€ M JJIEKTPOMATHUTHBIEC BOJIHBI.

ONEeKTpOMarHuTHOE  TOJie.  OJJNEKTpOMarHuTHele  BOJHBL.  CBOMCTBa
AJIEKTPOMAarHUTHbIX BOJH. [llkama 37€KTpoMarHuUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
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DOnekrpoMarHuTHas npupoja cBera. CkopocTh cBeta. BonHOBBIE CBOICTBa
CBeTa.

Jemoncmpayuu.

1. CBo¥CTBa MIEKTPOMATHUTHBIX BOJIH.

2. BosHOBBIE CBOWCTBA CBETA.

Jlabopamopuuvie padbomel u onvimel.

1. M3yyeHue CBOWMCTB 3JIEKTPOMATHUTHBIX BOJIH C TOMOIIBI0 MOOMJIBHOTO

tenedona.
Pa3nen 11. CBeToBbBIC SIBJICHH.
JlyueBas MOJenb CBETAa. HcTounnku CBeETa. [IpssmonuHeriHOE

pactpoctpanenue cBeta. 3arMenuss Connua u Jlynsl. Otpaxenune ceera. [lmockoe
3€pKaJio. 3aKOH OTPaKEHUSI CBETA.

[Ipenomiienne cBeta. 3akoH TmpenomiieHHs cBeTa. llomHOe BHyTpeHHee
OTpakeHHE cBeTa. VCMOonb30BaHUE TIOJHOTO BHYTPEHHETO OTPAXEHUsS B
ONTHUYECKUX CBETOBOIAX.

Jlunza. Xom nydeit B sumH3e. OnTuyeckass cucrema (¢oToamnmapara,
MHKpOCKoNa M Tejeckoma. [7a3 kak onTudeckas cucteMa. bium3opykocTs u
NaTbHO30PKOCTb.

Paznoxxenue Oemoro cBera B chnekrp. Omnbitel HbioroHa. CroxeHue
CHEKTpaJbHBIX IBETOB. JlMcnepcus cBera.

Hemoncmpayuu.

[IpssMOnMHEWHOE pacpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajlax.
[Ipenomnenue ceera.

Onrtuyeckuid CBETOBO/.

Xoj tyuelt B coOuparoliei JuH3e.

XoJ Iy4der B pacCEeUBAIOIIEH JIMH3E.

[Tonmy4yenune n300paxeHui C TOMOIIBIO JIMH3.

9. Ilpunuun nevictBus oroarnmapara, MUKPOCKOIIA U TEIECKOIA.

10. Moaens masa.

© NNk WD

11. PaznoxxeHue 6e10ro cBeTa B CIEKTP.

12. [lonyuenue 6enoro cBeTa MpH CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopuuvie padomel u onvimel.

1. HMccnenoBaHue 3aBUCMMOCTH yIvla OTPAXKEHUs CBETOBOIO Jiy4ya OT yIVIa
MaJIcHUA.
N3ydyeHune xapakTepuCcTUK U300paKeHUS MPEAMETa B TUIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHUMOCTH yIUIa IPEJOMIIEHUSI CBETOBOIO JIyda OT yIvla
MaJcHUA Ha TPAHULE «BO3TYX—CTEKIIO».



[TonyueHnne n300pa’keHHI C TTOMOIIBIO COOMPAFOITIEH JTUH3HI.

5. Ompenenenrie GOKYCHOTO PACCTOSHUSI M ONTUYECKON CHIIBI COOMpAONICH
JIVH3BI.

6. OmbITHI IO Pa3JI0KEHUIO OEJIOr0 CBETA B CIIEKT.

7. ONBITHI MO BOCHPHUATHIO IIBETa MPEIMETOB NPU HUX HAOIIONEHUU Yepes
I[BETOBBIEC (PUIIBTPBHI.

Pasznen 12. KBaHnToBbBIC SIBJICHUS.

Oneitel Pe3epdopna u mnanerapHas mozaenb aroma. Monens aroma bopa.
Hcnyckanue u nomiomenue ceeta aromoM. KBaHTel. JInHeuarbie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, 6eta- U raMmma-usinydeHus. CTpoeHue aTOMHOTO
anpa. Hyknonnags Mozens aroMHoro sapa. HM3oromel. PaaumoakTtuBHbIE
npespamienus. [lepuon nomypacnaga aTOMHBIX SAED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsSJ0BOTO MU MacCOBOIO YHCEIL.
DOHeprus CBsI3M aroMHbIX saep. CBA3bp Macchl U SHEpruu. Peakuuu cuHTE3a U
nenenus anep. Merounnkn sHeprun ConHua u 3BE3N.

Slnepnas sHepreruka. JleWCTBHA pPaJUOAKTUBHBIX W3JIyYEHUU HA KUBBIE
OpraHUu3MBbl.

Jemoncmpayuu.

CnexTppl U3Ty4EeHUS U MOITIOLICHHUS.

CnexTpsl pa3Iu4HbIX ra3oB.

Cnekrtp Bomoposa.

HaGmonenue TpekoB B kamepe BuibcoHa.

Pabota cuérurika HOHU3UPYIOIUX U3TyUYECHUN.

Perucrpanys uzimydeHus: IpUPOIHBIX MUHEPATIOB U IPOLYKTOB.

Jlabopamopnuvie padbomel u onvimel.

1. HaGmroneHue CIUTONIHBIX U TUHEHYAThIX CIIEKTPOB U3TYUYEHUSI.

2. HccnenoBaHue TPEKOB: MU3MEPEHHUE HDHEPIMM YACTHULBI IO TOPMO3HOMY

nyTH (1o ¢pororpadusim).

3. W3mepenue paanoakTUBHOTO (poHa.

IToBTOpHUTEIBbHO-00001IAKO AT MOYJIb.

[ToBTOpPUTENBHO-0000IIAOIINI MOYJIb TPEIHA3HAYEH ISl CUCTEMAaTU3AlNU
u  0000IIeHUsT MPEIMETHOTO  COJEpXKaHWSA U OMNbITa  JIESITEIbHOCTH,
NpUOOPETEHHOTO NIPU U3YyUEHUHU BCETo Kypca (DU3HMKH, a TaKkKe JUIs MOJTOTOBKH K
OCHOBHOMY T'OCYIapCTBEHHOMY »JK3aMeHy I0 (Qu3uKe uisi 00ydJarommxcs,
BBIOPABILIUX ATOT YUEOHBIN MPEAMET.

[Ipy n3ydeHUn TaHHOTO MOIYJIS PEANIU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI
JesITEeIbHOCTH, Ha OCHOBE KOTOPBIX 00€CIEeUNBAETCS TOCTHKEHUE MPEIMETHBIX U
METanpeMETHbIX  IUIAHUPYEMBIX  Pe3yjabTaroB  0OydeHus, GopMupyercs
€CTECTBEHHOHAYYHAs] TPAMOTHOCTb: OCBOEHME HAy4YHBIX METOJOB HCCIIEIOBAHMS

AN



SBIICHUN TPHUPOABI U TEXHUKHU, OBJAJCHHE YMEHUSMU OOBICHATH (U3HUECKUE
SABJIICHUSI, TPUMEHSS TOJNyYEHHbIE 3HAaHMS, pEIIaTh 3aJadyd, B TOM YHCIIE
Kau€CTBEHHBIE U SKCTIEPUMEHTAJIbHBIE.

[IpuHIMNIIMATBEHO AEATENBHOCTHBIM XapaKTEP IAHHOTO pasjefla Peain3yeTcs
328 CcU€Tr TOro, 4To OOy4YallIMecs BBIMNOJHAIOT 3aJaHUsl, B KOTOPBIX UM
npeaiaraeTcs:

Ha OCHOBE TIOJYYEHHBIX 3HAHUW pacro3HaBaTh W HAYYHO OOBICHATH
(uzmyeckue SBJICHUS B OKPYKAIOIIEH TPUPOJIE U TOBCEIHEBHOM KU3HU,

MCITIOJIb30BaTh HAYYHBIE METOBI MCCIICOBaHUS (U3HUECKUX SIBICHHM, B TOM
YUCJIE AJI POBEPKU THIOTE3 U MOJIYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh, HAay4YHbIE OCHOBBI HamOoOJiee BAXHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTUM, HAITPUMEDP, MPAKTUYECKOTO UCIOIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPrMH HAa OCHOBE 3aKOHA IPEBPALICHUS U COXPAHEHHUS] BCEX MU3BECTHBIX BUJOB
SHEPIUMu.



IINIAHUPYEMBIE PE3VJIIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHU A

N3yyenune ¢pu3nKyu Ha ypOBHE OCHOBHOTO 0OIIEro 0O0pa3oBaHMs HAMPABIECHO

Ha JOCTH)KEHHME JIMYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX

PE3yJIBTATOB.

B pesynbrare n3yuenus UMK HA YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHUS

y oOyuaromierocss OyayT cOpMHUpPOBaHbI CIEAYIOMIUE JTHYHOCTHBIE PE3YJbTaThl B

YacCTH:

* 1) naTpMoOTHYECKOr0 BOCIIMTAHUS:

* — IPOSBIICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOU
buznuecKor HayKH;

* — LEHHOCTHOE OTHOILIEHUE K JOCTUKEHUSIM POCCUMCKUX yUEHBIX-(U3UKOB;

e 2) rpa:kKIaHCKOI0 ¥ AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

e — FOTOBHOCTbH K aKTHBHOMY y4YaCTHIO B OOCY>KJIE€HUU OOLIECTBEHHO 3HAYMMBIX
U OTHYECKHX TMpoOsieM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUM (PU3UKH;

* — OCO3HaHHWE BAXHOCTH MOPAIbHO-3TUYECKUX HPUHUMUIIOB B JAESATEIBHOCTU
YUYE€HOTI0;

e 3)3CcTeTM4eCKOro BOCIIMTAHUS:

s — BOCHpPHSITHE ICTETHMUYECKUX KaueCTB (PU3MUECKON HaAyKH: €€ TapMOHUYHOTO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

* 4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

e — OCO3HaHHE LIEHHOCTH (PHU3NYECKOW HAyKW KakK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHpPA, OCHOBBI Pa3BUTHSA TEXHOJIOTMH, BAaXHEWIIEH COCTABIISIOIIECH
KYJIBTYPBIL;

e — pa3BUTHE Hay4yHOH JIOOO3HATEIBPHOCTH, MHTEpeca K MCCIEI0BaTEIbCKON
NEATEIbHOCTH;

* 5) d¢opmupoBaHus  KYyJAbTYPbl 3I0POBbSI H  3MOLUMOHAJIBHOIO
0J1aronmoJryyus:

e — OCO3HaHWe IIEHHOCTU 0e30MmacHoro obpas3a >KU3HH B COBPEMEHHOM
TE€XHOJIOTMYECKOM MHpE, BAXXHOCTH TMpaBUJl OE30MACHOIO TOBEACHHS Ha
TpaHCIIOPTE, HA JOPOrax, C AEKTPUUYECKUM U TEIUIOBBIM 00OpYJOBaHHUEM B
JOMAIIIHUX YCJIOBUSAX;

¢ — chOpMHUPOBAHHOCTh HaBbIKa pe(IeKCUU, NpHU3HAHUE CBOEro IpaBa Ha
OIIMOKY M TaKoro e MpaBa y APyroro 4eioBeKa;

e 6) TPYy10BOIO BOCIIMTAHUA:

* — AaKTUBHOE Yy4YacTHE€ B PCIICHUM NPAKTUUYECKUX 3aja4y (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHu3alid, TropoAa, Kpas) TEXHOJOTUYECKOU U



COITMAJILHOM HAIPAaBICHHOCTH, TPEOYIOMHUX B TOM 4YHCIEe WU (PU3HUESCKHUX
3HaHUM;

e — UHTEpeC K MPaKTUUYECKOMY U3y4YeHHUIO podeccuii, CBI3aHHBIX ¢ (PU3UKOM;

e 7) 3K0JIOTUYECKOT0 BOCIIUTAHUS:

e — OpHWEHTAIMS HA MPUMEHEHWE (PU3MUYECKUX 3HAHWKA IS PEIICHHUS 3a7a4d B
00JaCTH  OKpYJKAIOIEH Cpenbl, IUIAHUPOBAHHUS TIOCTYIIKOB M OIEHKH WX
BO3MOXKHBIX MOCJEACTBUH ISl OKPYKAIOIIEH CPEIbI;

e — OCO3HaHHE TJI00AJILHOTO XapakTepa JKOJIOTHYECKUX MPoOJieM W MyTel ux
pelieHus;

+ 8) apanTanum K W3MEHSIIOIIUMCSI YCJIOBHUSIM COIUAJBHOH W NPUPOIHOI
cpeabl:

e — TOTPEOHOCTh BO B3aUMOJICHCTBUM TPU BBIMOJIHCHUH WCCICIOBAaHUN U
POCKTOB (PU3UYCCKON HAMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSAM
APYTHX;

e — TIOBBIIGHHE YPOBHS CBOCH KOMIIETGHTHOCTH 4Yepe3 IPaKTUUECKYIO
JEATEIbHOCTD;

s — mOTpeOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM uHncie GopMyIupoBaTh
UJIeu, IOHSATHUS, TUTIOTE3bI O (PU3UYECKUX OOBEKTAX U SBJICHUSIX;

e — OCO3HaHUE ePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JaCTH
bu3uKu;

e — IUIQaHUPOBAHUE CBOETO PA3BUTUA B MPUOOPETECHUU HOBBIX (PUIMUECKUX
3HAHUM;

s — CTpeMJICHUE aHAJM3UPOBATH U BBIABISATH B3aUMOCBS3H MPUPO/IBI, 00IIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DU3NYECKHUX 3HAHMIA;

* — OLEHKAa CBOMX JCHCTBMM C Y4YETOM BIMSHUSA Ha OKPYXaIOWIYIO Cpexy,
BO3MOYKHBIX INIOOAJBHBIX TOCIEACTBUM.

METAHNPEIMETHBIE PE3VYJIBTATBI

B pesynmprare ocBoeHHs mporpammbl IO (U3MKE Ha YpOBHE OCHOBHOTO
oOuiero odpa3oBaHusi y oOyyvaronierocsi OynyT cpopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEIbHbIE YHUBEPCAJIbHbIC YUeOHBIE IEHCTBUS,
KOMMYHUKaTUBHbIE  YHUBEpCaJbHble  ydeOHbIE  JEWCTBUSA,  PETYJIATHBHBIC
yHUBEpCalibHbIE YdeOHbIE AEHCTBUSL.

Ilo3naBare/ibHbIE YHHUBEpPCAJbHbIE YUeOHbIE 1eiicTBUS

Ba3oBbie Jornueckue a1eicTBUA:



*BBISIBIISITh W XapaKTEPU30BaTh CYIIECTBEHHbIE TMPU3HAKA OOBEKTOB
(sBNIEHUN);

* YCTaHABJIMBATh CYNIECTBEHHBIM MPU3HAK KIACCU(PUKAIIMU, OCHOBAHUS IS
000011I€HNs U CPAaBHEHUS,

* BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUUS B pacCMaTpuBaeMbixX (aKTax,
JaHHBIX U HAOMIONECHUSIX, OTHOCSIIUXCS K (DU3MUYECKUM SBIICHUSM;

* BBISIBJISITH  [TPUYMHHO-CJICICTBEHHBIC CBSI3W TIPU HM3YYCHHH (U3UYCCKUX
SBJICHUI M MPOIIECCOB, J€NIaTh BBIBOABI C MCIOIH30BAHUEM JI€TYKTUBHBIX
U WHIYKTUBHBIX YMO3AKIIOYEHUH, BBIJIBUTATh THUIOTE3bI O B3aMMOCBS3SIX
(bU3HYECKUX BEJIMYNH;

* CAMOCTOATEIHHO BBIOMPATh CIOCO0 perieHus y4eOHoi ¢u3ndeckon 3amadu
(cpaBHEHME HECKOJBKMX BApUMAHTOB pEIICHHs, BbBIOOp Hauboiee
MOJXO/ISIIIETO C YYETOM CaMOCTOSITETIbHO BBIACIIEHHBIX KPUTEPHUEB).

Ba3oBble uccieaoBarejabcKkue 1eHCTBUSA:

* HICTIOJIb30BaTh BOIIPOCHI KaK MCCIIE0BATENbCKIUII HHCTPYMEHT MO3HAHNUS;

* IPOBOANTDH IO CAMOCTOATEIHHO COCTABICHHOMY IUIAHY OIIBIT, HECIOXHBIN
(bU3NYEeCKUN OKCIIEPUMEHT, HEOONbIIOe HWCClIeoBaHNe (HU3UIECKOTO
SIBJICHUS,

* OIIECHUBATh HA IPUMEHUMOCTH B JOCTOBEPHOCTH HH(POPMAITHIO, TTIOTYICHHYIO
B XOJI€ MCCIIEIOBAHUS MII HKCIICPUMEHTA;

* CAMOCTOSITEIILHO (HOPMYIUPOBATh OOOOIICHHS U BBIBOJBLI IO PE3yJbTaTam
MPOBEIEHHOTO HAOIOACHMS, OTIbITA, UCCIICOBAHMUS;

* MPOTHO3UPOBATh  BO3MOXKHOE  JajbHEilmee  pa3BUTHE  (PU3UUIECKUX
MIPOIIECCOB, a TAKXKE BBIIBUTAThH MPEAMOIOKECHUS 00 NX Pa3BUTHH B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ undopmanueii:

e MPUMEHSITh PA3JIMYHBIC METOJbI, HHCTPYMEHTHI M 3alPOCHI TMPU TOHUCKE H
orOope MHPOPMAlMU WIA JAHHBIX C YYETOM MPEIUIOKEHHONW Yy4eOHOU
(dbu3uYeCcKOl 3a/1a4u;

* AHAJIU3UPOBATh, CHUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHGOPMAIIHIO
Pa3TUYHBIX BUIOB M JOPM IIPEICTABICHUS;

* CAMOCTOATEILHO  BHIOMpaTh ONTHMAJIbHYIO  (GOpMYy  MpPEICTaBICHUS
uHQOpMaK W WJUTFOCTPUPOBATh peIlaeMbie 3aJadyd  HECIOKHBIMU
cXeMaMu, AuarpaMMaMu, MHOM TpaduKkoi U MX KOMOUHAIIMSIMHU.

KoMMyHuKaTUBHBIE YHHBEPCAJbHbIE YUeOHbIE NeCTBH:

*B XO0lle OOCyXJeHusi ydyeOHOro Mmarepuana, pe3yJbTaroB JabopaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 0OCYKIAaEMOU TEMbI U
BBICKA3bIBaTh WJICW, HAIlCJICHHBbIE HA PEIIEHUE 3aJa4d U MOJJEp>KaHue
OJ1aroxeaTeIbHOCTH OOIICHUS;



* COIIOCTABIISATh CBOM CYKJEHUS C CYKICHUSMHU APYTUX YYACTHUKOB JUAJIOra,
oOHapy’KMUBaTh Pa3INYMe U CXOJCTBO MO3UIIMIL;

* BBIPAXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

* MyOJIMYHO TPENCTABIATH PE3YIbTATHI BBITOJIHEHHOIO (PU3UYECKOTO OIBITa
(3KCTIEpUMEHTA, UCCIIEIOBAHMUS, IPOCKTA);

* IOHUMAaTh U HMCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON U WHIUBUAYaAIbHON
paboThI NP PEIIeHUH KOHKPETHON (PU3nYeCcKOi poOIeMbl;

* IPUHUMATH LIEJIM COBMECTHOM JI€SATEIbHOCTH, OPraHU30BbIBAThH IEUCTBHS 110
e€ TOCTM)KEHHUIO: pacCIpeeaTh PO, 00CYXK1aTh MPOLECCHl U PE3YIIbTAThI
COBMECTHOI paboThl, 0000111aTh MHEHUSI HECKOJIbKUX JIFOEH;

* BBITMOJIHATh CBOIO YacTh pabOThI, JOCTHras KaueCTBEHHOTO pe3yJsibTara Mo
CBOEMY HAIPABJIEHUIO U KOOPAUHHUPYS CBOU JEHCTBUS C IPYTUMU YICHAMU
KOMaH/Ibl;

* OLICHMBAaTh Kaue€CTBO CBOEr0 BKJIaJa B OOLIMH MPOAYKT IO KPUTEPUSM,
CaMOCTOATENbHO CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUS.

PerynsiTuBHbIC YHHMBEpPCAIbHbIC y4eOHbIC NeHCTBUS

Camoopranusanms:

* BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YY€OHBIX CUTYAIUsIX, TPEOYIOMUX IS
penieHus: pu3NUeCcKuX 3HAaHUM;

s ODUCHTHPOBATHCSI B PaA3JIMUHBIX  TOAXOAaX  MNPHUHATUS  PELICHUM
(MHAMBUlyaTbHOE, MPUHSTUE PEIICHUS B TPyMIe, NPUHATHE pPEIICHUN
rpymnmon);

* CAMOCTOSITEJILHO COCTAaBIISATh AJTOPUTM pEIIeHUs (PU3MUECKON 3aJaud WM
IJlaHa MCCIEAOBAHMS C YYETOM HMMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh IIPeIjiaraeMble BApUAHThI PEIICHUN;

e IeTIaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPO/1b, IMOIMOHAIbHBIH MHTEJJIEKT:

* 1aBaTh aJICKBATHYIO OLICHKY CUTYAIlMHU U IIpeasiaraTh IjiaH €€ n3MEeHEHNS,

* OOBSICHSITH ~ NPUYUHBI  JOCTHXKEHUS  (HEIOCTHXKEHMS)  pe3yJabTaToB
JeSTENBHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

* BHOCUTh KOPPEKTHUBBI B JIEATEIHLHOCTh (B TOM YHCJIE B XOJ BBIMOJTHEHUS
(U3UYECKOTO  UCCJIEAOBaHUS WM TMPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENTLCTB, W3MEHUBIIMXCA CUTyalldid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEM;

* OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBHSIM;

* CTaBUTH C€0S HAa MECTO JPYroro 4ejoBeKa B XOJI€ CHopa WM AUCKYCCHUH Ha
HAy4YHYIO TeMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;



e MPU3HABATh CBOE MPaBO Ha OMIMOKY MpU penieHuu (PU3nIecKux 3a1a4d Uik B
YTBEPKACHUAX HA HAYYHbIC TEMbI U TaKOE K€ MPABO APYIrOro.

INPEAMETHBIE PE3YJ/IBTATbI

K konIity o0ydyenus B 7 kjacce npeaMeTHbIE pe3y/bTaThl Ha 6a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH y OOYUAIOIINXCS YMEHHI:

* HCTIOJIB30BaTh MOHATUS: (PHU3NYECKHE U XUMHUUECKUE SIBICHHS, HaOIIOEHHUE,
AKCIIEPUMEHT, MOJIEJb, TUII0TE3a, CAUHUIIBI (PU3UUYECKUX BEIWYUH, aTOM,
MOJIEKYJIa, arperarHbleé COCTOSHMSI BellecTBa (TBEPAOE, IKUIIKOE,
razoo0pa3Hoe), MEXaHUYECKoe JIBIKeHUE (paBHOMEPHOE, HEPABHOMEPHOE,
MPSMOJIMHEWHOE), TPAEKTOpHsI, PaBHOICHUCTBYIOIIAs CHia, jaedopManus
(ympyrasi, TuiactTuueckasi), HeBECOMOCTb, COOOIIAIONTUECS COCY/IbL;

s pa3nuyarh sBieHUS (AUQQy3us, TEIJIOBOE JBUKEHUE YaCTHUI[ BEIIECTBA,
paBHOMEpPHOE  JBWKEHHE, HEPAaBHOMEPHOE  JIBIDKCHUE,  HWHEPIUs,
B3aMMOJICIICTBHE TE€JI, PAaBHOBECUE TBEPABIX TEI C 3aKPEIUIEHHOW OCBHIO
BpallEHUs, [Iepeada IaBJICHNs TBEPAbIMU TEIAMU, )KUAKOCTSIMU U Fa3amu,
arMoc(epHOe JaBlICHHE, IUIABaHUE TEJ, MPEBPAIlCHUS MEXaHUYEeCKOU
SHEPIuM) MO OMNHUCAHUIO WX XapPaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NUYECKOE SBICHUE;

* paclio3HaBaTh  NPOSIBJICHUE  M3YUYEHHBIX  (PU3UYECKUX  SIBJICHUH B
OKpY’KaloIlleM MHpe, B TOM uuclie (U3UYECKHE SIBJICHUS B TMPUPOJIE:
MpUMEpPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B KUBOM M HEXKHBOM
NpUpOJE, JECUCTBUE CHUJIbl TPEHUS B MPHUPOAEC U TEXHHUKE, BIIUSHUE
arMOC(EepHOro JIaBJIEHUsI HA JKMBOW OpPraHW3M, IUIaBaHUE PBIO, phlYard B
TeJie YEJIOBEKa, ITPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33a/1a4y B YUeOHYIO,
BBIJICJISITh CYyIIECTBEHHBIE CBOMCTBA (MTpU3HAKU) (PU3NUECKUX SIBIICHU;

* ONIMCHIBATh M3YYCHHBIC CBOMCTBA Tel W (PU3UUYECKHUE SBICHUS, HCIOIb3YS
dbu3nyeckue BeNWYUHBI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BpeMd,
MyTh, CKOPOCTh, CPEIIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSHKECTH, BEC
Tena, CWIa TPEHUs, JaBieHue (TBEPHOro Tena, JKHUJIKOCTH, Tasa),
BBITAJIKMBAIOIIAsl CHJIa, MEXaHUYeCKas padoTa, MOIIHOCTh, IUICYO CHUJIBI,
MOMEHT CWJbl, KO3(P(GUIHMEHT TOJE3HOr0 JEHCTBUS MEXaHHU3MOB,
KUHETHYEeCKass M TMOTEHUIHMAIbHAsT HEPrusi), MpPU ONUCAHUU TPABUIBLHO
TPaKTOBaTh (PU3UYECKHUI CMBICI UCIIOJIb3YEMbIX BEJIMUMUH, X 0003HAYCHUS
U eAVHUIBI (PU3NYECKUX BETUYMH, HAXOAUTh (HOPMYIIbI, CBSI3BIBAIOIINE
JaHHYI0 (DU3MYECKYI0 BEIWYMHY C JPYTMMU BEJIMYMHAMHU, CTPOUTH
rpauKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;

* XapaKTepHu30BaTh CBOMCTBA TeJ, (U3UUYECKUE SIBICHUS U TMPOLIECCHI,
UCIIONb3Ys MpaBUjia CIOXKEHUS CHUJ (BAOJb ONHOW MpsiMOM), 3akoH ['yka,



3akoH [lackains, 3akoH Apxumesna, MpaBUJIO paBHOBeCHs phruara (Oi0ka),
«30JI0TOE€ TPABUWJIO» MEXAaHUKH, 3aKOH COXPAaHEHUsS MEXaHUYECKON
SHEPruy, NpH OSTOM JIaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMHChIBATh €I0 MAaTEeMATUYECKOE BBIPAKEHUE;

* OOBSICHATH (PU3UUYECKUE SBIICHUS, MPOIECCHI U CBOWCTBA TEJI, B TOM YHCIIC U
B KOHTEKCTE CUTyallUil MPAaKTUKOOPUEHTUPOBAHHOIO XaPaKTEPA: BBISIBISThH
MIPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 1—2 JTOTMYEeCKUX
1aroB ¢ Omnopod Ha 1—2 M3yYEHHBIX CBOMCTBA (PU3UYECKHUX SIBICHUM,
(bU3HYEeCKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

e pemath pacuéTHble 3a1auu B 1—2 AEMCTBUS, UCTIONB3Ys 3aKOHBI U (DOPMYIIHI,
CBSI3BIBAIONIME (PU3NYECKUE BEJIMYMHBI: HAa OCHOBE aHalHu3a YCIOBUS
3aladyd  3allMChIBaThb KpPAaTKOE€ YCIOBUE, TMOACTABIATH (DU3UUECKUE
BETMYMHBI B (OPMYJBI U TMPOBOIUTH PACUYETHI, HAXOIUTH CIPABOYHBIC
JaHHbIe, HEOOXOAMMBIE JJIA PEIICHUs 3aja4, OIEHUBATh PEATUCTUYHOCTD
MOJTy4YeHHON (DU3NUECKON BEJIUUUHBI;

* pacro3HaBarh MpPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MpPU HOMOUIA
(bU3HYECKUX METOJIOB, B OTIMCAHUU UCCIIEIOBAHUS BBIJEISATH IIPOBEPSIEMOE
NpeanoyiokeHre  (TUIoTe3y),  paziuyarb M UHTEPIPETUPOBATH
MOJIyYEHHBIN pe3ysbTaT, HaXOJAUTh OIMOKHU B XOJI€ OTMbITA, JI€JIaTh BHIBOJIBI
10 €ro pe3yJbTaram;

* MPOBOJIUTH OIBITHI IO HAOTIONCHUIO (PU3UYECKUX SIBICHUM WK (HU3UIECKUX
CBOMCTB Tel: (popMynHpoOBaTh MPOBEPSIEMbIE MPEINONOKEHUS, COOUpPATh
YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYIOBaHMs, 3alMChIBATH XOJ OIbITA U
(hopMyIupOBaTh BHIBOJIBI;

* BBITIOTHATH TIPSIMBbIE H3MEPEHUS PACCTOSHUS, BPEMEHHU, MACCHI Tela, 00bEMa,
CWIbl M TEMIIEpaTyphl C MCHOJIb30BAHUEM AaHAJIOTOBBIX M IU(POBBIX
MpuOOpPOB, 3alMChIBaTh TMOKa3aHUs MNPUOOPOB C YYETOM 3aJaHHOMU
a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

* MPOBOJIUTH HCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (DM3MYECKOW BEITUYUHBI OT
JIpYyTroll C UCHOJb30BAHUEM TPSIMBIX H3MEpPEHUN (3aBUCUMOCTH MYTH
PaBHOMEPHO JIBIKYLIETOCS Tejla OT BPEMEHHM JBMKEHUS TeJa, CHUJIbI
TPEHHUsI CKOJIbXKEHUSI OT BEca TeJla, KayecTBa 0OpabOTKU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOIIAIA COMPUKOCHOBEHUS TEJI, CHIIbI
YOPYTOCTU OT YAJUHEHUS MPYXKUHBI, BHITAIKUBAIOLIEH CUJIBI OT 00bEMa
MOTPY>KEHHOM YaCTH TeJIa U OT IUIOTHOCTH >KUJKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTHU TeNa, OT NIyOMHBI, HA KOTOPYIO MOTIPY>KEHO TENO, yCIOBUN
MJIaBaHUsSl TEJ, YCIOBUW PAaBHOBECHS phluara M OJIOKOB), Y4acTBOBaTh B
IUIAaHUPOBAHUU  Y4YEOHOTO HCCIIEIOBaHUS, COOMpaTh YCTAHOBKY W
BBINIOJIHATh M3MEPEHUs, Cienys MPeaoKEHHOMY IUIaHy, (UKCUPOBATH



pe3ynbTaThl TMOJIYYEHHON 3aBHCHUMOCTH (PU3MYECKUX BEJIUYMH B BHUJE
NPEUIOKEHHBIX TaOMUI U TpadUKOB, JENaTh BBIBOJBI IO pe3yibTaTaM
WCCIICZIOBAHNS;

* MPOBOANTH KOCBEHHBIE W3MEpPEeHHs (U3MUECKUX BEIWYUH (TUIOTHOCTH
BEIIECTBA JKUJIKOCTH U TBEPAOro Teja, CuUjla TPEHUS CKOJIBKEHUS,
JaBJICHUE  BO3[yXa, BBITAJKMUBAWOIIAs  CWJIa, JCCTBylomlas  Ha
NOTPY’)KEHHOE B KUAKOCTh TeNOo, KOA(P(UIIMEHT IMOJIE3HOTO JEHCTBUS
OPOCTHIX MEXaHHW3MOB), CIEAyS MPEIOKEHHON WHCTPYKIMH: TIpU
BBIMIOJTHEHUH H3MEPEHHH coOMpaTh SKCIEPUMEHTAJbHYI0 YCTAHOBKY U
BBIUUCIISITh 3HAYEHHE NCKOMOM BEJIMYMHBI;

e cOONIOATh MpaBUjia TEXHUKU 0€30MacCHOCTH MpHU paboTe ¢ J1abopaTOPHBIM
000py/nOBaHUEM;

* YKa3blBaThb NPUHLUIIBI JEUCTBUSA NPUOOPOB M TEXHUYECKUX YCTPONCTB:
BEChl, TEPMOMETP, AMHAMOMETP, COOOIIAIOLIUECS COCYIbl, OapoMmerp,
pBIYar, MOABKHBIN U HEMOJBMKHBIN OJI0K, HAKIIOHHAS TJI0CKOCTH;

* XapaKTepU30BaTb NPHUHLMUIBI  JEHCTBUS  M3YYEHHBIX MOPHOOPOB |
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONHUCaHUA (B TOM YHCIE:
HNOJIINITHUKY, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKHH IIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOH HACOC, aApEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBAX (PU3NYECKUX SIBJICHUN U HEOOXOAUMbIE (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

* IPUBOJUTH IPUMEPHI (HAXOAUTh UH(OPMALIMIO O MPUMEPAX) MPAKTUYECKOTO
UCTIONB30BaHMs (PU3MYECKUX 3HAHUW B TIOBCETHEBHOW KU3HU TS
oOecrieyeHus: 0€30MaCHOCTH MpU  oOpamieHMu ¢ [Opudbopamu U
TEXHUYECKUMHU YCTPONCTBAMH, COXpPAHEHMsI 370pPOBbS M COOJIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEJICHUS B OKPYKaIOILEH CPEIE;

* OCYHIECTBJISATh OTOOp HCTOYHUKOB uWHGpopmauuu B HHTepHere B
COOTBETCTBHH C 33JaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOITIXCS
3HaHUH ¢ TMyTEM CpaBHEHHUs] pPa3IMYHbIX HCTOYHUKOB BBIJCIATH
MHGOpPMAIMIO, KOTOpasi SBJISETCS NMPOTUBOPEUMBON MM MOXKET OBbITh
HEIOCTOBEPHOM;

* ICTIOJIb30BaTh TMPH BBIMOJIHEHWN YYEOHBIX 3aJaHUi HAy4YHO-TIOMYJISPHYIO
auTeparypy GU3NYECKOTO COAEpKaHusl, CIIPaBOUHbIE MATEPUAIIBbI, PECYPCHI
cetu UHrepHer, Bnaaerp MNpUEMaMH KOHCIIEKTHUPOBAHMSI  TEKCTa,
npeoOpa3zoBaHusl HH(OPMAIIMKU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

s cO37laBaTh COOCTBEHHBIE KpPAaTKUE MHCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 WCTOYHHMKOB WMH(pOpMAIHK (HU3UIECKOTO COJEPKAHUS, B TOM
qycie MyOJaMYHO JeNIaTh KPaTKUE COOOILIEHUS O pe3yibTrarax IMpPOEKTOB
WK Y4eOHBIX UCCIIEOBaHWN, TMPH OTOM TPAMOTHO HCIIONB30BATh



M3YYCHHBIA TOHATUUHBIA ammapar Kypca (U3HKH, COIMPOBOXKIATH
BBICTYIUICHUE TIPE3CHTAIUEN;

*IPY BBINMOJHEHUU YYEOHBIX TPOEKTOB U HCCIEAOBAHUN paCHpenesiaTh
00s3aHHOCTH B TPYIIIE B COOTBETCTBUM C IOCTABJICHHBIMHU 3aJla4aMu,
CIEAUTh 3a BBIIOJIHEHUEM IUIaHA JCHUCTBUM, aJICKBATHO OLICHUBATH
COOCTBEHHBIH  BKJAJ B  JIEATENbHOCTh  TPYMIMbl,  BBICTPAUBAThH
KOMMYHHMKATUBHOE B3aUMOJICCTBUE, YUUTHIBASI MHCHUE OKPYKAIOIIUX.

K koniy o0yuenus B 8 kjacce rnpeamMeTHbIe pe3yibTaTbl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh CHOPMHUPOBAHHOCTH y OOYyJAIOIINXCS YMEHUI:

* ICIIOJIB30BaTh IMOHSATHUS: Macca M pa3Mepbl MOJIEKYJN, TEIUIOBOE IBUKECHHE
aTOMOB U MOJIEKYJI, arperaTHhIE COCTOSIHUSA BEIIECTBA, KPUCTANIMYECKUE U
aMmopdHble TeJa, HACHIICHHBI W HEHACHIIEHHBIM Map, BIAXKHOCTD
BO3/1yXa, TEMIEparypa, BHYTPEHHSS DSHEPrUs, TEIUIOBOW JIBUTaTellb,
AIIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsil, dIEKTPUUECKOE MOJE, TPOBOJHUKHU
Y IUAJIEKTPUKH, TOCTOSTHHBIA 3JIEKTPUUYECKUAN TOK, MATHUTHOE TIOJIE;

e pa3nuyarh SIBJICHUS (TEIJIOBOE paCUIMpPEHUE M CXKaThe, Terionepenaya,
TEIUIOBOE PAaBHOBECHE, CMAYMBAHUE, KAIMJUISIPHBIE SIBICHUSA, HCIIAPCHHUE,
KOHJICHCAIIMS, IUIaBICHUE, KpucTauin3anus (OTBEepACBaHUE), KHUIICHHE,
Temionepeaayda (TeTUIONPOBOAHOCTH, KOHBEKIINS, U3IIy4YEeHUE),
ANEKTPU3aLMS TeJl, B3aUMOJICVCTBUE 3apsSAOB, AEHUCTBUSA JIECKTPUUECKOTO
TOKAa, KOPOTKOE 3aMbIKaHWE, B3aWMMOJICUCTBUE MArHUTOB, JIEHUCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs MH]TYyKIIHA)
10 ONHUCAHUI0 HX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UYECKOE SIBIICHUE;

* pacCliO3HaBaTh  TPOSBICHUE  M3YYEHHBIX  (PU3NUECKUX  SIBJICHUU B
OKpy’KarolieM MHUpe, B TOM 4Yucie (PU3MUYECKUE SIBJICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KaMWUISIPHBIE SIBICHHUST B TPUPOJE,
KpUCTAJIBI B mpupone, wuznydyeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCcKue Opu3bl, 00pa3oBaHKE POCHI, TYMaHa, UHEs, CHEra, SJIEKTPUICCKUE
ABJICHUA B atMoc(depe, IMEeKTPUUECTBO >KMBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emuin, Jpedd Moa0COB, PO MAarHUTHOTO TOJS JUIs KU3HU Ha
3emiie, MONSIPHOE CHUSIHUE, TTPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCNATh CYIICCTBEHHBIE CBOMCTBAa (MpU3HAKK) (HU3UIECKUX
SIBJICHUH;

* ONKCHIBATh MU3YUYEHHbIC CBOMCTBA Tel U (PU3UYECKHUE SIBJICHUS, HCIOJIb3YS
(u3uYecKkue BEIMUUHBI (TeMIeparypa, BHYTPEHHSISI SHEPIrus, KOJIUYECTBO
TEIUIOTHI, YyAEJIbHAS TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIJIOTA
IUIaBJICHMS], YIENbHAs TEeIJIoTa MapooOpa3oBaHMs, yieIbHAs TEIJIoTa
CropaHus TOIUIMBa, KOY(PQUIIMEHT TMOJE3HOr0 JCUCTBUSI TEIJIOBOM



MalIUuHbl, OTHOCHUTEJIbHAS BJIAXXHOCTh BO3AyXa, 3JEKTPUUYECKHNA 3apsf,
CHWJIa TOKA, JJIEKTPUYECKOE HANpsIKEHUE, CONPOTUBIICHHE IPOBOJIHUKA,
YIENbHOE CONPOTUBIIEHUE BEUIECTBA, pa00Ta U MOLIHOCTh AJIEKTPUUYECKOTO
TOKa), MpU ONHCAHUM MPABWIBHO TPAKTOBATH (DUIUUECKUA CMBICIH
UCIOJIb3yEeMbIX BEJIMYUH, 0003HAUEHUS U €IUHUIBI (PU3UYECKUX BEJITUYMH,
HaxXoauTh (OpPMYJbl, CBA3BIBAIOLINE JAHHYK (DU3MUYECKYIO BEJIUYHHY C
IPYTMMHU BEJIMYMHAMH, CTPOUTH TIpapuKU H3YYEHHBIX 3aBUCHMOCTEU
(hU3UYECKUX BEIUYMH;

* XapaKTepU30BaTb CBOMCTBa TeJ, (PUIUUECKUE SBICHHUS U IPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IIOJIOXKEHUS MOJIEKYJIIPHO-KHMHETUYECKON TEOpUHU
CTPOEHHUSI BEIIECTBA, MPUHIUI CYNEPHNO3ULUU MOJNeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHUs 3apsia, 3akoH Oma /i yyacTKa LENu, 3aKOH
Jxoynsa—JIeHna, 3aKOH COXpaHEHUs] SHEPTUH, ITPH 3TOM JaBaTh CIOBECHYIO
(GOopMyIMPOBKY 3aKOHA U 3alMChIBAaTh €M0 MaTeMaTHUECKOE BhIPAXKEHUE;

* OOBSICHATH (PU3MYECKHE TMPOLIECChl M CBOWCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTEpa: BBISBIISTH
NPUYUHHOCIIEICTBEHHBIE CBSA3H, CTPOUTh O0BbCHEHUE U3 1—2 JIOTHMYeCKUX
1IaroB C Omnopoil Ha |—2 M3yuyeHHBIX CBOMCTBA (PUINUECKUX SIBICHUH,
(buU3HYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

e pelmaTh pacu€THbIe 3a1a4u B 2—3 ACUCTBUS, UCIIONb3Ys 3aKOHBI U (DOPMYIIHI,
CBSI3bIBAIONINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBUS
3a/la4M 3alMChIBATh KPATKOE YCIOBHE, BBIBIATH HEAOCTATOK JAHHBIX JJIS
pelIeHus 3a]laud, BHIOMpAaTh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE IJisi €€
pelIeHMs,, NPOBOAUTH pPacy€Tbl U CpPAaBHHUBATh IOJYYEHHOE 3HAYEHUE
¢bu3nyeckol BEJIMUMHBI C U3BECTHBIMU JIaHHBIMU;

* pacrio3HaBaTh IPOOJEMBI, KOTOpPbIE MOXHO PELIUTh MpPU MOMOIIU
(bU3MYECKUX METOAOB, MCHOIb3Yysl ONUCAHME MCCIEIOBAHUS, BBIIEIATH
MPOBEPAEMOE  MPEANOIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKa
IIPOBEJICHUS UCCIIEN0BAHHUS, ENaTh BBIBO/IBI;

* IPOBOAUTD OIIBITHI [0 HAOIIOEHUIO (PU3NUECKUX SIBICHUN WU (PU3HUECKUX
CBOMCTB Tes (KanmWJUISIPHbIE SIBJICHUS, 3aBUCUMOCTh JaBJICHHS BO3AyXa OT
ero o0b€mMa, TemMneparypbl, CKOPOCTH IpoLiecca OCTHIBAHUS U HarpeBaHuUs
IIpU HU3JIy4EHUH OT LBETa H3JIydarouledl (Imomonjaronieil) MmoBepXHOCTH,
CKOPOCTb MCHApEHMsI BOABI OT TEMIIEpPaTypbl >KUAKOCTH U IUIOIIANHA €€
MOBEPXHOCTH, D3JEKTPU3aLUs TeA U B3aUMOJCHCTBUE HIEKTPUUYECKHUX
3apsA0B, B3aUMOJICWCTBHE IOCTOSHHBIX MAarHUTOB, BHU3yalH3alus
MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, JE€HCTBHS MArHUTHOT'O NOJIS HA
IIPOBOAHMK €  TOKOM,  CBOMCTBAa  OJIGKTPOMAarHura,  CBOWMCTBa
AIIEKTPOJIBUTATENS] MOCTOSHHOTO TOKa): (HhOpPMYJIUpPOBAaTh IMPOBEPSIEMBIE



MPEINOI0KEHHSI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOIO 000pYI0BaHHUS,
OIKCHIBATh XOJI OTbITa U (POPMYIUPOBATH BHIBOJIBI;

* BBITIOJHATH MPSIMbIE U3MEPEHUS TEMIEPATypbl, OTHOCUTEIbHON BIAXHOCTH
BO3[yXa, CHJIbl TOKa, HANpPSOKEHUS C HMCIOIb30BAHUEM AHAJIOTOBBIX
npuOOpOB U JATUMKOB (PU3UUYECKUX BEIMYMH, CPaBHUBATh DPE3YJIbTaThl
U3MEPEHUH ¢ yuETOM 3aJJaHHON aOCOJIFOTHOM MOTIPEIIHOCTH;

* IPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTHU OAHON (PU3MYECKON BEJIIMYUHBI OT
Apyrol ¢  HCHOJb30BAaHUEM MPAMBIX HW3MEpPEHUN  (3aBUCHMOCTH
CONPOTHUBIICHUS] TPOBOJAHMKA OT €ro JJIMHBI, IUIOLAAW IONEPEYHOro
CEYEHHUsI U YIEIBbHOIO COIIPOTUBIIEHUS BEUIECTBA MPOBOIHUKA, CUIIBI TOKA,
UIYLIETO0 4Yepe3 NPOBOAHMK, OT HANpsDKEHHs Ha  MPOBOJHUKE,
UCCJIEIOBaHUE TIOCIIEOBATEIbHOIO M NapaJUyIeIbHOTO  COEIMHEHHM
IPOBOJIHUKOB): IJIAHUPOBAaTh HCCIEIOBaHUE, COOMpaTh YCTAaHOBKY U
BBIIMOJIHATD WU3MEPEHUs, CleQys MPEeAJoKEHHOMY IUIaHy, (hPUKCHpPOBATh
pe3yabTaThl NOJYYEHHOM 3aBUCMMOCTH B BUJIE TAOIUI U TpaUKOB, 1enarh
BBIBOJIbI 110 PE3YJIbTaTaM UCCIEAOBAHMS;

* IPOBOAUTH KOCBEHHBbIE M3MEPEHUs (U3MUECKUX BeIUYUH (yIesibHas
TEIUIOEMKOCTh ~ BEIIECTBAa, CONPOTUBJIEHHE NPOBOJHUKA, paboTa U
MOIIIHOCTb 3JIEKTPUUYECKOTO TOKa): IUIAHUPOBAaTh H3MEpPEHUs, cOOUparhb
AKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPENJIOKEHHON WHCTPYKLMH, U
BBIYKCIIATH 3HAYEHUE BEJTUYHHBL;

* COOMIONaTh MpaBWJIa TEXHUKU O€30IIaCHOCTU NIpU pabore ¢ 1abopaTOpHBIM
000opy/IOBaHUEM;

* XapakTepU30BaTb IMPUHLHUIBI  JEUCTBUS  M3YyYEHHBIX INpPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha HMX ONUCAaHHUS (B TOM 4YHCIE:
CHUCTEMa OTOIUICHUS JIOMOB, TMTPOMETp, MapoBas TypOWHa, aMIIEpMETp,
BOJIETMETpP, CYETUYHUK DJIECKTPUUYECKOM SHEPTrUH, 3IIEKTPOOCBETUTEIbHbBIC
pUOOPBI, HarpeBaTeIbHbIE IEKTPONPUOOPHI (IPUMEPHI), SJIEKTPUUECKUE
[IPEIOXPAHUTENH, FIEKTPOMArHUT, 3JIEKTPOJBUTATENb TIOCTOSIHHOTO TOKA),
UCIOJb3ys 3HAHUS O CBOMCTBaX (DM3MUECKHUX SIBICHUNH M HEOOXOAUMbIE
(bu3nUecKre 3aKOHOMEPHOCTH;

* paclio3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWMCTBA U H3MEPUTENIbHbBIE
npuOoOpbl MO CXeMaM U CXEMAaTUYHBIM PUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, NCUXPOMETP, TMI'POMETP, IBHUIaTellb BHYTPEHHETO
CrOpaHHMsi, SJIEKTPOCKOIN, PEOCTaT), COCTABIATH CXEMbl 3JEKTPUUYECKHUX
Hernen ¢ Mociie0BaTebHbIM U MApaJuUIeIbHBIM COESAMHEHUEM 3JIE€MEHTOB,
pasziunyasi ycIoBHbIE 0003HAUEHUS 3JIEMEHTOB AIEKTPUUECKUX LIETeH;

* IPUBOJUTH IPUMEPHI (HAXOAUTh HH(OPMALIMIO O MPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUS (PU3MYECKUX 3HAHUH B TIOBCEAHEBHOM JKHU3HU IS



obOecrieyeHus: 0e30mMacHOCTH Tpu  oOpamieHuu ¢ mpudbopamMu U
TEXHUYECKUMHU YCTPONCTBAMM, COXPAHEHMsI 310pPOBbs M COOJIOAEHUS
HOPM SKOJIOTUYECKOTO MOBEJIEHUS B OKPY’KaIOIIeH cpee;

* OCYHIECTBIATh NOUCK MH(pOpMALIMK PU3NYECKOTO coaepkanus B IHTepHeTe,
Ha OCHOBE HMMEIOIIMXCS 3HAHMM M ITyTEM CPaBHEHUS JIONOJHUTEIbHBIX
MCTOYHUKOB BBIJENIATh UHPOPMAIUIO, KOTOPAsl SBJISETCS MPOTUBOPEUNBON
WM MOXET OBbITh HEI0CTOBEPHOM;

* HICMOJIb30BaTh IPHU BBINOJIHEHUH Y4YE€OHBIX 3aJaHUil HAY4YHO-TIOMYJIAPHYIO
auTeparypy GU3NYECKOTo COAEpKaHusl, CIIPaBOUHbIE MATEPUAIIbI, PECYPCHI
cetu VHrepHer, Bnaaerp MNpUEMaMH KOHCIIEKTHUPOBAHMSI  TEKCTa,
npeoOpa3zoBaHus HHGOPMAIIMKU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

* CO3/1aBaTh COOCTBEHHbIE NUCBMEHHBIE W KpPATKHE YCTHBIE COOOLIEHUS,
0000mass MHGOPMANMIO W3 HECKOJbKHUX HCTOYHHUKOB (PHU3HUECKOTO
coAepXaHus, B TOM 4YHCI€ MyOIMYHO TMPEACTABIATh PE3YIbTaThl
MPOEKTHOW MJIM UCCIEI0BATEIbCKON JESTENbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YyYEHHbIM MOHATHUMHBIA ammapar Kypca (U3HKH,
COIPOBOKJATh BBICTYIUICHHE IIPE3EHTAIUEN;

*IIpU BBINOJHEHUH YUYEOHBIX NPOEKTOB U HCCIENOBaHUN (U3HMUECKUX
MPOLIECCOB pachpenensiTh OOsS3aHHOCTH B TpYyIe B COOTBETCTBUM C
MOCTABJIEHHBIMU 33Ja4aMU, CJIEIUTh 3a BBHINOJIHEHUEM IUIaHA JEHCTBUU U
KOPPEKTHpOBaTh €ro, aJeKBaTHO OLEHUBaTb COOCTBEHHBIM BKJIAJ B
JESITEIbHOCTh TPYIIIbI, BEICTpAaUBaTh KOMMYHHUKATUBHOE B3aMMOJECHCTBHUE,
MPOSIBIISIS TOTOBHOCTH pa3peliaTh KOHPIUKTHI.

K xoH1y 00y4yeHus B 9 kJiacce npeIMeTHbIE Pe3ybTaTbl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTb CPOPMHUPOBAHHOCTD y 00yUaIOIUXCS YMEHUM:

* UCIIOJIB30BaTh ~ MOHATHA: CHUCTeMa OTcY€Ta, MaTepuajbHas  TOUKa,
TPAEKTOpPHUsl, OTHOCUTEIbHOCTh MEXaHMYECKOIO NBMXKEHHUS, Aedopmarius
(ympyrasi, macTuyeckasl), TpeHUE, LEHTPOCTPEMUTEIHLHOE YCKOPEHUE,
HEBECOMOCTb U Meperpy3ku, LUEHTP TSKECTH, aOCONIOTHO TBEPIOE TeEJO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHUYECKUE KojeOaHus u
BOJIHBI, 3BYyK, MH(PA3BYK U YIBTPa3BYyK, JIEKTPOMarHUTHHIE BOJIHBI, IIKaJIa
AIIEKTPOMArHUTHBIX BOJH, CBET, OJIM30pPYKOCTh M JabHO30PKOCTb,
CHEKTpPbI UCITyCKaHMs W MOMIOIICHU, anb(da, 6eTa- 1 raMma-u3Iy4eHus,
U30TOIBI, SiZICpHAsl IHEPIEeTUKA;

e pa3nuyaTh SBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JIBUKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHENHOE ABUKEHHE, CBOOOAHOE
NAJICHUE TEJI, PABHOMEPHOE JIB)KEHHE 110 OKPY’KHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE JIBUKEHHE, KojeOaTellbHOE IBMKEHME (3aTyXarolue U
BBIHYKJIEHHbIE KOJeOaHMs), pe30HAHC, BOJIHOBOE JBH)KEHHE, OTPaKEHUE



3ByKa, MPSIMOJUHEWHOE PACIPOCTPAHCHUE, OTPAKECHUE U MPEIIOMIICHHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKCHUE CBETA, Pas3JIOKEHHE OEJIoro cBeTa B
CIIGKTp U CIIO)KEHHWE CHEKTPaJbHBIX IIBETOB, JUCIEPCUA CBETA,
€CTECTBEHHAS] PAJUOAKTUBHOCTb, BO3HHMKHOBEHHE JIMHEWYATOIO CIEKTPA
W3JIyUYEHHS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3UYECKOE SBJICHHUE;

s pacmio3HaBaTh  MPOSBICHWE  HW3YYEHHBIX  (PU3MUECKUX  SIBICHUM B
OKpy>KaromieM Mupe (B ToM uyucie (U3MYECKUEe SBICHUS B TMPUPOJIE:
MIPUJIMBBI U OTJIUBBI, JBMKEHUE TJIaHET COJIHEUHOM CHUCTEMBI, PEaKTUBHOE
JIBW)KCHUE JKUBBIX OpPraHU3MOB, BOCIPUSTHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSCEHUE, CEUCMUYECKHE BOJHBI, I[yHaMH, 3XO, IIBE€Ta Te,
ONTUYECKHUE SIBICHUSI B MpHUPOJIe, OMOJIOTrHYECKoe NEUCTBUE BHUAMMOTO,
yIBTPaHOICTOBOTO W PEHTICHOBCKOTO HM3JIYYCHHH, €CTECTBEHHBIN
paguoOaKTUBHBIM (HOH, KOCMHYECKHE JIy4Yd, PaJuO0aKTHBHOE H3IIyUEHHUE
MPUPOAHBIX MHUHEPAJIOB, JEHCTBUE PAJUOAKTUBHBIX M3IyYEHUN Ha
OpraHu3M YeJIOBEKAa), MPH 3TOM MEPEBOAUTH NPAKTUUYECKYIO 3ajayy B
y4eOHYI0, BBIJCIATh CYIICCTBEHHBIC CBOMCTBA (NMPHU3HAKH) (PU3HUECCKHUX
SIBJICHUH;

* ONKCHIBATh MU3YUYEHHbIC CBOWCTBA Tel U (PU3UYECKHUE SIBJICHUS, HCIOJIb3YS
(du3uyeckue BEIUYMHBI (CpeAHsiE W MIHOBEHHAs CKOPOCTh Tella IpHU
HEpPaBHOMEPHOM JBHXECHHHU, YCKOPEHHUE, TNEpPEMEIICHUE, MyTh, YIIOBas
CKOPOCTb, CHJIa TPEHHs, CWiIa YIPYTOCTH, CWia TSHKECTH, YCKOPEHUE
CBOOOJTHOTO TAJEHHUs, BEC TeJla, HUMIYJIbC TeJla, HUMIIYJIbC CHIIBI,
MexaHuyeckass paboTa MW MOUIHOCTb, MOTEHIMANIbHAS DJHEPrusi Teua,
MOJHSTOTO HAJl MMOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHAS SHEPTUSA CXKATOU
MPY>KUHBI, KUHETUYECKas DJHEPrusi, IOJHAsg MEXaHUYEeCKas dHEpPrus,
MEepUOJl U YacToTa KojeOaHuH, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETAa, MOKAa3aTelib MPEJIOMIICHUSI CPEJlbl), TIPU ONKUCAHUU
MPAaBWJIBHO TPAKTOBATh (PU3MYECKHH CMBICT HCIOJIb3YEeMbIX BEIWYHH,
0003HaUCHHUSI W EAUHUIIBI (PU3UUYECKUX BEJIWYWH, HAXOAUTh (OPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUUHY C JPYTMMH BEJIUYUHAMH,
CTPOUTH TpaUKK U3yUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUUMH;

e XapaKTepH30BaTh CBOMCTBA TeJ, (HU3WUYECKHE SBJICHUS H IIPOIECCHI,
WCMOJIb3Yysl 3aKOH COXPAHEHUS HSHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHHS,
MPUHIUIT CYNEPHO3UIMUA CHUJI, MPUHIUI OTHOCUTENIbHOCTH [ anwuies,
3akOHbl HBIOTOHA, 3aKOH COXpPAHEHUS HUMITYJIbCA, 3aKOHBI OTPAXKEHUS M
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apSJI0BOTO U MACCOBOTO YHUCEI
MPU SJEPHBIX PEAKIUSIX, MPU ITOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA Y 3allMChIBaTh €r0 MaT€MaTUYECKOE BHIPAKCHUE;



* OOBSICHATh (DU3MYECKHE TMPOIECChl M CBOWCTBA TEN, B TOM 4YHUCJIE U B
KOHTEKCTE CUTYallil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISIBISTH
MIPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHECHHUE U3 2—3 JIOTHYECKUX
1aroB ¢ OMOpod Ha 2—3 M3yYEHHBIX CBOMCTBA (DPU3UYECKHUX SIBICHUM,
(bU3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemaTh pacuéTHbIC 3aa4M (OMUPAIOIIMECS HA CUCTEMY U3 2—3 YpaBHEHUIA),
WCTIOJIB3YS 3aKOHBI U (POPMYIIBI, CBSI3bIBAIOIINE (DU3UUECKIE BEIMYMHBI: Ha
OCHOBE aHaJn3a YCJIOBUA 3a7a4M 3alMChIBATh KPATKOE YCIOBHE, BBIABISATH
HEJOCTAIONINE WM U30BITOYHBIC JTaHHBIC, BEIOMPATh 3aKOHBI M (POPMYJIBI,
HEOOXOIMMbIE JJIS pEeHIeHUs, MPOBOAUTH pacu€Tbl M  OLIEHUBAThH
PEATUCTUYHOCTD IMOTYYCHHOTO 3HAUYEHUS (PH3NICCKON BEIIMUNHBI,

e pacrio3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIATh TMPU TTOMOIIH
(GU3HYECKUX METOJOB, WCIOJb3Yysl ONHUCAHHWE WCCICIOBAHUS, BBIICTSATH
MpPOBEpPAEMOE  MPEANOIOKEHUE, OLEHUBATh MPABUIBHOCTH MOPSIKA
MPOBEICHUS  WCCJICNOBAaHUs, JEJIaTh  BBIBOJBI, HHTEPIPETHPOBATH
pe3ynbTaThl HAOIIOEHUI U OTIBITOB;

* MPOBOJIUTH OTBITHI IO HAOTIONCHUIO (PU3UYECKUX SIBICHUM WM (HU3UIECKUX
CBOMCTB Ten (M3yueHHe BTOpPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs
DHEPTUH, 3aBUCUMOCTH IEepHoJa KoJieOaHUN MPYKUHHOTO MasTHUKA OT
MacChl Tpy3a M KECTKOCTH TPYKUHBI WU HE3aBUCUMOCTH OT AMIUIATYIBI
MaJIbIX KoJieOaHuH, MPSAMOIMHEIHOE paCIIPOCTPAHEHHUE CBETA, PA3JIOKEHUE
0enoro cBera B CIEKTP, M3yYEHHE CBOWCTB H300paKEHHSI B ILJIOCKOM
3epKajie W CBOMCTB HM300paKeHMsS TMpeaMeTa B coOuparomei JHuH3e,
HAOMIONEHUE  CIUIONIHBIX W JIMHEHYaThIX  CIEKTPOB  W3IIyYeHUs):
CaMOCTOATENILHO  COOMpaTh YCTAaHOBKY W3 HM30BITOUHOTO Habopa
000pyI0BaHUsl, OMUCHIBATh XOJ1 OMbITA U €r0 pe3ysbTaThl, GOPMYIUPOBATH
BBIBO/IBI;

e MPOBOJIUTh TPU HEOOXOAMMOCTH CEPHI0 TMPSMBIX H3MEPEHUH, OMpeiesis
CpelHee 3HaueHUWE u3MepsieMoil BenuuuHbl ((POKycHOE paccTosHue
cobuparomieli JMH3bI), OOOCHOBBIBaTH BBIOOP CrOco0a H3MEpPEHHS
(M3MepuUTeNbHOTO NMpUdopa);

* IPOBOAWTH HCCJECIOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYMH C
MCIIOJIb30BAHUEM TIPSIMBIX W3MEPEHUN (3aBUCUMOCTH IMYyTH OT BPEMEHH
Py PAaBHOYCKOPEHHOM JBWKEHHHM O€3 HadaJbHOW CKOPOCTH, Mepuoia
KOJIeOAaHUN MaTeMaTHYeCKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH
yIlia OTpaXeHHsI CBETa OT yIVia MaJeHUs U yIIa MPEIOMJICHHS OT yria
najieHus1): TUIAaHUPOBAaTh HCCIEAOBAHHME, CaMOCTOSITEIbHO COOUpaTh
YCTAaHOBKY, (DUKCHpPOBaTh  pE3yJabTaTbl  IMOJYYEHHOM  3aBUCHUMOCTH



(bU3NYEeCKUX BEIWYUH B BHUJIE TAOMUI] U TpadUKOB, Je€TaTh BBHIBOJBI IO
pe3yabpTaTaM UCCIEIOBaHMUS;

* MPOBOANTH KOCBEHHBIE U3MEPEHUSI (PU3NIECKUX BETUYUH (CPEIHSISI CKOPOCTh
U YCKOPEHHE Tela TMpH pPaBHOYCKOPEHHOM JBIDKEHUH, YCKOPEHHE
CBOOOMHOTO TAJeHUs, KECTKOCTh NPYXKHUHBL, KOIPOUIIUEHT TpEHUs
CKOJIbKEHHS, MeXaHuuyeckass paboTa M MOIIHOCTb, YacTOTa WU TEPUOJ
KoJIeOaHWH MaTeMaTUYeCKOro W MPYKUHHOTO MASTHUKOB, ONTHYECKas
cuina coOuparonied JUH3bL, PagUOaKTUBHBIM (GOH): TJIIAHUPOBATh
MU3MEpEHHUs, COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBITIONHATH
U3MEpEHUs, CleAysd NpeIOKEHHOW HHCTPYKIMH, BBIUYUCISATH 3HAUYCHUE
BEJIMUMHBI ¥ aHAJIM3UPOBATH MOJTYYCHHBIE PE3YNIBTAThl C YIETOM 3aJaHHON
IIOTPEIIHOCTH U3MEPEHN;

e cOONMIONATh MpaBUjia TEXHUKH OE30MaCHOCTH MPHU paboTe ¢ JabopaTOPHBIM
00opyI0BaHUEM;

* pa3NUYaTh OCHOBHBIC TMPHU3HAKH HW3YyYEHHBIX (PU3UYECKUX MOJEIeH:
MarepuanbHas TOYKa, aOCOMIOTHO TBEPAOE TENO, TOYEUHBIM HMCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IIAaHETapHash MOJElIb aromMa, HyKJIOHHas
MOJIEJIb aTOMHOTO SI/Ipa;

* XapaKTEepPU30BaTh IMPUHIUIBI  JCWCTBUS  HM3YyYCHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHUCaHUA (B TOM YHCIE:
CIUJOMETpP, JaTYMKH TIOJIOKEHUS, PACCTOSHUS W YCKOPEHHS, pakKera,
AXOJOT, OYKHM, TMEpHUCcKom, (oToamnmapar, ONTHYECKUE CBETOBOIIbI,
CHEKTPOCKOI, JIO3UMETp, Kamepa BuibcoHa), WCHONB3ysS 3HAHUS O
CBOMCTBaX (PU3MYECKUX SABJICHUA U  HEOOXonAuMble (DU3UUECKUE
3aKOHOMEPHOCTH;

* HICTIOJIb30BaTh CXEMbl U CXEMAaTUYHBbIE PUCYHKH H3YyUYEHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IPOIIECCOB
OpU PEUICHUH Y4eOHO-TIPAKTHYECKUX 3aj]ad, ONTHYECKHE CXEMBI s
MOCTPOEHUS U300paKEHUH B IJIOCKOM 3€pKajie U COOMparoIe JIUH3E;

* MPUBOAUTH MPUMEPHI (HAXOAUTh UH(GOPMALIUIO O TPUMEPAX) MPAKTUYECKOTO
UCTIONB30BaHMsl (PU3MYECKUX 3HAHWW B TIOBCETHEBHOW IKU3HU TS
oOecrieyeHus: 0€30MaCHOCTH MpU  oOpamieHMM C [Opudbopamu U
TEXHUYECKUMHU YCTPONCTBAMH, COXpPAHEHHsI 370pPOBbS M COOJIOACHUS
HOPM SKOJIOTUYECKOTO TOBEJICHUS B OKPY’KaIOIIEH cpejie;

* OCYIIIECTBIIATH MOMCK WH(pOpMaIuu GU3NIECKOTo cofepx anus B IHTepHETE,
CaMOCTOSITENFHO  (OPMYIHPYSd TOUCKOBBIA 3ampoc, HAXOAUTh IYTH
OTpeneyieHus] J0CTOBEPHOCTH MONYy4YeHHONM UWHGOpMAlM Ha OCHOBE
MMEIOIIUXCS 3HAHUN U JOTOJHUTENbHBIX HCTOUHUKOB;



* ICIIOJIb30BaTh MPH BBINOJIHEHWH YYEOHBIX 3aJaHui Hay4YHO-MOMYJISPHYIO
JAUTEpaTypy PU3NIECKOTO CONEPIKAHMS, CIIPABOYHBIE MaTepHUalbl, PECypChI
cetu UHTepHer, BiajeTh MpUEMaMH KOHCIIEKTHPOBAHMUS  TEKCTa,
npeoOpa3zoBaHusl HH(OOPMALIMKU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

s cO3/1aBaTh COOCTBEHHbIE MHUCbMEHHBIE M YCTHBIE COOOIEHHS HAa OCHOBE
UHPOPMALMU W3 HECKOJIBKMX HCTOYHUKOB (DU3UYECKOTO COAEpIKaHUs,
MyOIMYHO MPEACTABIATh PE3YIbTaThl MPOSKTHOW MM UCCIIE0BATEIHCKON
ACSITENPHOCTH, TPH OTOM TPaMOTHO  HCIONB30BaTh  M3yUEHHBIN
NOHSATUWHBIN amnmapar Hu3y4yaemoro paszzaena (U3UKH U COMPOBOXKAATH
BBICTYIUIGHHE TMpe3eHTaluel ¢ y4éroM OCOOEHHOCTEH ayauTOpuH
CBEPCTHHUKOB.
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"U3smepenue
TEeMIEPaTyphl
[IPY TTOMOIIHN 1 1
KHUJIKOCTHOTO
TEpMOMETpa U
JaTyuKa
Temneparypst”
Mertoast 1 bubnuoreka
HAy4HOTI'O HOK
MMO3HAHMUSI. https://m.edsoo.r
Onucanue uw/ff09f72a
(bU3IIeCKUX
SIBJICHUH C
MTOMOIIbIO



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a

10

11

MozeneH

Ypok-
UCCIIEI0BaHNE
"[IpoBepka
TUIOTE3BI:
JATbHOCTh
IOJIETA IIAPUKA,
MYIIIEHHOTO
TOPU30HTAJIBHO,
TeM OOJIbIIIE,
4geM OOJIbIIIe
BBICOTA ITyCKa"
Crpoenue
BEIIIECTBA.
OnbITHI,
JTOKa3bIBAOIIIHE
JIUCKPETHOE
CTpPOCHHE
BEIIECTBA

JBrmxenue
YaCTHI]
BEIL[ECTBA

Ypok-
HCCJIEJOBAHNE
«OmnbITHI IO
HaOTIOZICHUIO
TEIIOBOTO
paciupeHust
ra3oB»
ArperarHble
COCTOSTHUSI
BELIECTBA
KonTponbsHas

bubnnoreka
LHOK
https://m.edsoo.r
u/ff09fe0a

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0a013e

bubnmoreka


https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a

12

13

14

15

16

17

18

pabota Nel o
TeMe
"IlepBoHavanbH
bl€ CBEJICHUS
CTPOEHUs
BemecTaa”
MexaHnuueckoe
JIBUKEHUE.
PaBHOMepHOE 1
HEPaBHOMEPHOE
JIBUKCHHE

CxopocCTb.
Ennuuner
CKOpPOCTH

Pacuer mytu n
BpPEMEHU
JIBUKECHHUS

Nuepuus.
Macca — mepa
WHEPTHOCTH Tell

ITnoTHOCTE
BCIIESCTBA.
PacueT Maccel
o0beMa Tena 1o
€ro IIOTHOCTH
JlaGoparopHas
pabora
«Onpenenenue
IUIOTHOCTH
TBEPZIOIO TEJIa»
Pemenue 3amau

LHOK
https://m.edsoo.r
u/ff0a0378

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0a05¢c6

bubnnoreka
HOK
https://m.edsoo.r
u/ff0a079¢
bubnnoreka
LHOK
https://m.edsoo.r
u/ff0a0ae4
bubnnoreka
LHOK
https://m.edsoo.r
w/ff0a0c10

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0a0fee

bubnmoreka


https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378

19

20

21

22

23

10 TeME
"ITmoTHOCTH
BelecTna"
Cuna kak
XapaKTepUCTUKa
B3aNMOJIENCTBUS
ten. Cuna
YOPYTOCTH.
3axoH ['yka
JlaboparopHas
pabota Nel
«3yuenue
3aBUCHMOCTH
pacTsKeHUS
(meopmariun)
MIPYXUHBI OT
MIPUIOKECHHOU
CHIIBD
[[SIBneHue
Tarorenns. Cuira
TSHKECTH

CBsI3b MEXITY
CHIJION TSIKECTH
1 MacCoOH TeJa.
Bec Tena.
Pemenue 3amau
o Teme "Cuia
TSDKECTH"

Cua TsKecTH
Ha JAPYTHUX
IUTaHETaX.
duznueckue
XapaKTePUCTUKHU
IUTaHET

LHOK
https://m.edsoo.r
w/ff0al23c

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0al778

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0a1502



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c

24

25

26

27

28

29

N3mepenue cui.
Junamomerp

Bec Tena.
HeBecomocTn

CnoxeHnue nByx
cul,
HampaBJIEHHBIX
10 OJTHOU
IPSIMOA.
PaBHoneicTBy1O
11ast CUiI
Pemenue 3amau
10 TeEME
"PaBHOnENCTBY
romas cun'”
Cuna TpeHus u
e€ Buabl. TpeHue
B IIPUpOJIE U
TEXHUKE
JlaboparopHas
pabota Ne2
«3yuenue
3aBHCHUMOCTHU
CHUJIBI TPEHUS
CKOJIB)KEHHUS OT
CUJIBI IaBJICHUS
U XapakTepa
COTIPUKACAIOLINX
cs
ITOBEPXHOCTEN»

bubnuorexa
LHOK
https://m.edsoo.r
w/ff0al8cc
bubnuorexa
LHOK
https://m.edsoo.r
w/ff0al778

bubnnoreka
LHOK
https://m.edsoo.r
w/ff0ala70

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0alb9c

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0alcc8



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc

30

31

32

33

34

35

Pemrenue 3agaq
Ha OTIpe/IeTICHUE
PaBHOJIECHUCTBYIO
e CHIIBI
Pemrenue 3agaq
mo TeMaM: «Bec
Tena,
«I'paduueckoe
n300pakeHue
cuy, «Cuiby,
«PaBHOIEHUCTBY
FOIIas CHII»
KonrtponbpHas
pabota Ne2 mo
TEeMaM:
«MexaHngeckoe
JIBIDKCHHE,
«Macca,
IUIOTHOCTBY,
«Bec Temay,
«I'pauyeckoe
n300paxxeHue
crny, « CHITBDY
[aBienue.
CnocoObl
YMEHBIIEHUS U
YBEIUYCHUS
JTaBJICHHS
JlaBneHue rasza.
3aBHCHUMOCTH
JIaBJICHHS Ta3a
oT 00BéMa,
TEMIIepaTyphbl
[Tepenaua

bubnuorexa
LHOK
https://m.edsoo.r
w/ff0alde0

bubnnoreka
LHOK
https://m.edsoo.r
w/ff0a20a6

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0a2376

bubnmoreka


https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0

36

37

38

39

40

41

42

JTaBJICHUS
TBEPABIMU
TEIaMHu,
JKUIKOCTSIMHU U
razamu. 3aKoH
ITackans
JlaBiienue B
JKHUIKOCTH B
rase, BEI3BaHHOE
JNEUCTBUEM CHIIBI
TSKECTHU
Pemenue 3amau
10 TEME
«JlaBrenue B
JKUJIKOCTH U
rase. 3aKoH
ITackams»

Coobaromuecs
COCY/IBI

I'uppaBnuuecku
1 pecc

MaHoMeTpBblI.
[TopmneBoi
SKUIKOCTHBIN
Hacoc
Atmocdepa
3emuu u
IIPUYUHEBI €€
CYILIECTBOBaHUS
Bec Bo3nyxa.

LHOK
https://m.edsoo.r
u/ff0a25b0

bubnuoreka
LHOK
https://m.edsoo.r
w/ff0a2718

bubnuorexa
LHOK
https://m.edsoo.r
u/ff0a2826

bubnnoreka
LHOK
https://m.edsoo.r
w/ff0a2970
bubnnoreka
HOK
https://m.edsoo.r
u/ff0a3136

bubnmoreka
LHOK
https://m.edsoo.r

w/ff0a2b5a
bubnmoreka



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0

43

44

45

46

47

48

AtmochepHoe
JTaBIICHHE

N3mepenne
arMoc(epHOoro
napiieHus. OnbIT
Toppuyennu
3aBHCUMOCTD
arMoc(epHOoro
JIaBIICHUS OT
BBICOTHI HaJ
YPOBHEM MOPS
bapomerp-
aHepOoU/I.
AtmocdepHoe
JTaBJICHHUE Ha
Pa3IUYHBIX
BBICOTaX
Pewenue 3anau
o teme "
AtmocdepHoe
nasieHue"
JleiicTBue
KUIKOCTH U Ta3a
Ha MOTPYKEHHOE
B HUX TEJIO.
Apxumenosa
cuita
JlaGoparopHas
pabota Ne3
«Onpenenenue
BBITAJIKUBAOIIIE
W CHUJIBL,
JIEUCTBYIOLIEN

LHOK
https://m.edsoo.r
w/ff0a2b5a
bubnnoreka
LHOK
https://m.edsoo.r
u/ff0a2da8

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0a2fc4

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0a2fc4

bubnnoreka
HOK
https://m.edsoo.r
u/ff0a3276

bubnuorexa
LHOK
https://m.edsoo.r
u/ff0a33fc



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

49

50

51

52

Ha TeJlo,
MOTPYXEHHOE B
KUAKOCTBY
JlaboparopHas
pabota Ne4 o
TeMe
«HccnenoBanue
3aBHCHMOCTHU
BECa TeJa B BOJIE
0T 00BéMa
MIOTPYKEHHOH B
KHUJIKOCTh YaCTH
TEna»

[I;maBanue ten

JlaboparopHas
pabota
Ne5"KoncTpynp
OBaHUE
apeoMeTpa Win
KOHCTPYHUPOBAaHU
€ JIOOKH U
OIIpENCIICHUE €€
TPYy30IIOABEMHO
ctu"

Pemenue 3amau
10 TeMaMm:
«IInaBanue
CYJIOB.
Bo3gyxomnaBan
uey», «JlaBnenue
TBEPABIX TCII,

bubnuorexa
LHOK
https://m.edsoo.r
u/ff0a3514

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0a3a96

bubnnoreka
HOK
https://m.edsoo.r
u/ff0a3654



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514

53

54

55

56

57

58

JKUJIKOCTEHN U
ra3oB»
KontponpHas
pabota Ne3 o
Teme «/laBneHue
TBEPIBIX TE,
JKUJIKOCTEHN U
ra3oB»

Mexauunueckas
pabota

MoIIHOCTE.
Enuannel
MOIIIHOCTH

Ypok-
HCCIIEI0BAHNE
"Pacuér
MOIIIHOCTH,
pa3BUBaeMOM
IIpY NIOABEME I10
nectHuie"
IIpocTsie
MEXaHU3MBI.
Poruar.
PaBHOBecue cun
Ha pblyare
Peryaru B
TEXHHUKE, OBITY U
IIPUPO/IE.
JlaboparopHas
pabota Ne6
«HccienoBanue

0.5

bubnuorexa
LHOK
https://m.edsoo.r
u/ff0a3182
bubnuorexa
LHOK
https://m.edsoo.r
u/ff0a3182

bubnuorexa
LHOK
https://m.edsoo.r
u/ff0a478e



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

59

60

61

62

63

64

YCIIOBUU
paBHOBECHSI
phIuara
Pemenue 3amau
10 TEME
«YcoBus
paBHOBeCHs
phIdaray
Kos¢pdunuent
MOJIE3HOTO
JeHCTBUSA
MeXaHU3Ma.
JlaGoparopHas
pabota No7
«3mepenue
KII/] nakinoHHOM
IJIOCKOCTH
Pemenue 3amau
10 TEME
"Pabora,
MOIIHOCTb,
KITa"
Mexanndeckas
SHEPTHUS.
Kunernueckas u
MOTEHIINATbHAS
SHEPrus

3akoH
COXpaHEeHUs
MEXaHHMISCKOU
SHEPruu

Ypok-
AKCIIEPUMEHT 110
TeEME

0.5

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0ad48a6

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0adc48

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0a4252

bubnnoreka
HOK
https://m.edsoo.r
u/ff0a4360



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6

65

66

67

"JKkcnepuMeHTa
JIBHOE
OIpeaeeHue
W3MEHEHHUS
KHHETHUYECKON 1
MOTEHIINAITLHOH
SHEPTUU Mpu
CKaThIBAHUHU
Tena Imo
HAKJIOHHOM
IUIOCKOCTH"
KonTponsHas
pabota Ne4 o
teMme «Pabora u
MOIITHOCTb.
OHeprus»
IloBTOpEHue n
000011IEHNE
COZIEpKAHUS
Kypca ¢uzuku 7
kiacca. Tembl
"PaBHOMEpHOE
JIBIDKCHHE.
IInoTHOCTE
BenecTBa. CHITBI
B npupoze".
IloBTOpEHUE 1
000011IEHNE
COZIEpKAHUS
¢buzuknu 7
kiacca . Tembl
"JlaBnenue
TBEPABIX TEI ,
JKUIKOCTEU U

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0adee6

bubnuorexa
LHOK
https://m.edsoo.r
u/ff0a4ffe



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6

ra3oB. [ImaBanue
Ten".
Hrorosas
68 KOHTPOJIbHAS
pabota Ne5
OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

12



8 KUIACC

Bcero

OcHoBHBIC
MOJIOXKEHUS
MOJIEKYJISIPHO-
KUHETHICCKOU
TEOPUU U UX
OIBITHBIE
MOITBEPKIACHUS
Macca u pazmep
aTOMOB U
MOJICKYIT
Mogenu
TBEPIOTO,
JKHJIKOTO U
ra3000pa3HOro
COCTOSIHUI
BEICCTBA
OObsgcueHne
CBOICTB
TBEPIOTO,
JKHJIKOTO 1
ra3000pazHOTo
COCTOSTHUH
BCIISCTBA Ha
OCHOBE
MOJIOXKEHUM
MOJIEKYJISIPHO-
KHUHETUYECKOM

KoanuecTBo 4yacoB

KonTpoJbHbIe
padoThI

Mara DJIeKTpOHHbIe HH(ppoBbIE
U3y4YeHHUs o0pa3oBaTe/IbHbIE PeCypPChl
IIpakTuyeckue

padoThI

bubnnoreka
HOK
https://m.edsoo.r
u/ff0a5256

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0a540¢e



https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256

10

11

Teopuun

Kpucrammmuaeck
ue u amopdHbIe
Tena

CMaunBanue u
KAl PHOCTb.
[ToBepxHOCTHOE
HATSDKCHHE

TemmnoBoe
pacivpeHue u
cKarue

Temneparypa.
Caa3b
TEMIIEpaTyphl CO
CKOPOCTBIO
TEIJIOBOTO
JIBUKECHHUS
YaCTHI]
BuyrpeHHsAs
SHEPTHS.
Crnioco6b1
N3MEHEHUS
BHYTpPEHHEHN
SHEPTHUH

Bunnr
TEIIoNEepeIaun

Ypok-
KOH(EpeHIUs
"IIpakTueckoe
HCIOJIb30BaHHE

bubnnoreka
LHOK
https://m.edsoo.r
w/ff0a5800
bubnnoreka
LHOK
https://m.edsoo.r
w/ff0a5530
bubnnoreka
HOK
https://m.edsoo.r
w/ff0a5a26

bubnnoreka
HOK
https://m.edsoo.r
u/ff0a5¢c60

bubnuorexa
LHOK
https://m.edsoo.r
w/ff0a6412
bubnuorexa
LHOK
https://m.edsoo.r
w/ff0a65c0



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800

12

13

14

15

TEIIOBBIX
CBOICTB
BCIISCTB U
MaTepHaJIOB B
LEISIX
sHeprocOepekeH
nus"
KommaecTBo
TEIUIOTHI.
VnenpHas
TEII0EMKOCTh
VYpaBHeHue
TEIJI0OBOIO
OajaHca.
TemmoobMeH u
TEII0BOE
paBHOBecCHE
JlaboparopHas
pabota Nel
"UccnenoBanue
SIBJIEHUS
TemooOMeHa
npu
CMEIIMBAHUH
XOJIOTHOMN U
ropsiuen Boabl"
Pacuer
KOJIMYEeCTBa
TEIUIOTHI,
HEOOXOUMOTO
JUTSL HarpeBaHUs
Tena u
BBIJICTIIEMOTO
UM TIpU

bubnmoreka
LHOK
https://m.edsoo.r

uw/ff0a6976

bubnuorexa
LHOK
https://m.edsoo.r
w/ff0a7088

bubnnoreka
LHOK
https://m.edsoo.r
w/ff0a6a98



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976

16

17

18

19

20

21

OXJIaXJIEHUU
JlaboparopHas
pabota Ne2
"Onpenenenune
YIAEIBbHOU
TETJIOEMKOCTH
BemiecTna"
OHeprus
TOTLIMBA.
VYnenbHas
TEIJI0Ta
CropaHus
[ImaBnenue u
OTBEp/ICBaHNE
KPUCTAJUTUYECKU
X Tel. YaeapHas
TEIJI0Ta
TJIaBICHUS
JlaGoparopHas
pabota Ne3
"Onpenenenue
yIAETbHOU
TEIIOTHI
TJIaBICHUS
apaa"
[TapoobpazoBan
ue u
KOHJICHCAITHSI.
Hcnapenue
Kunenne.
VYnenbHas
TEeIuioTa
napooOpazoBaHu
U

bubnuorexa
LHOK
https://m.edsoo.r
u/ff0a6bbb0

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0a7b5a

bubnnoreka
LHOK
https://m.edsoo.r
w/ff0a71d2

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0a72fe

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0a740c
bubnnoreka
LHOK
https://m.edsoo.r
u/ff0a786¢



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0

22

23

24

25

KOH/ICHCAIINH.
3aBHCUMOCTD
TEMIIEpaTyphbl
KUIICHHS OT
arMoc(epHOoro
JTaBIICHUS
BnaxsocTh
BO3/IyXa.
JlaGoparopHas
pabota Ne4
"Onpenenenue
OTHOCHUTEIbHOU
BJIQKHOCTH
BO3ayxa"
Pemenne 3anau
Ha OTIpe/IeTICHUE
BJIQXKHOCTH
BO3/yXa
[TprHIMTIBL
paboThI
TETIOBBIX
JIBUTATEJICH.
ITapoBas
TypOHHa.
JIBurareno
BHYTPEHHETO
CrOpaHUs

KII/{ TermoBoro
JIBUTATEJIs.
TeroBbie
JIBUTATeNU U
3aIuTa
OKpYyKarolmeun
cpenbl

bubnuorexa
LHOK
https://m.edsoo.r
u/ff0a7628

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0a7¢7c¢



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628

26

27

28

29

30

3akoH
COXpaHEHUs U
MpeBpaIICHUs
SHEPTUU B
TEIIOBEIX
nporeccax
IToaroroBka k
KOHTPOJIbHOU
pabote o Teme
"TermmoBsIie
SIBJICHHSL.
H3meHeHne
arperaTHbIX
COCTOSIHUM
BelecTna"
KonTponbsHas
pabota o Teme
Neol1"TemmoBbIe
SIBJICHHSL.
H3meHeHne
arperaTHbIX
COCTOSIHUM
BelecTna"
OJNeKTpU3aLus
ten. JIBa pona
ANMEKTPUUECKUX
3aps]10B

Ypok-
HCCIIeIOBaHUE
"DnexTpuzanus
TeJl UHIYKIUEH
U TIpU
CONIPUKOCHOBEH

n

nn

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0a83f2

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0a86ae



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2

31

32

33

34

35

36

Bzaumoneiicteu
€ 3apsHKEHHBIX
Tel. 3aKoH
Kynona
DNeKTpUYECKOe
TIoJIE.
HarmpsixkeHHOCTB
ANEKTPUIECKOTO
nosist. [TpuHnmn
CYTIEPIIO3UIIHH
AIEKTPUUECKUX
oJIeit
Hocurenu
ANMEKTPUUECKUX
3apsJI0B.
DneMeHTapHBIN
3apsan. CtpoeHue
aToma
[IpoBogHUKH 1
JIADJICKTPUKHU.
3akoH
COXpaHEHUS
AIIEKTPUUECKOTO
3apsiia
Pemenue 3amau
Ha IPUMEHEHHUE
CBOICTB
ANMEKTPUUECKUX
3aps]10B
ONEKTPUYECKUI
TOK, YCJIOBUS
ero
CYILIECTBOBAHUSI.
HUcrounnku

bubnuorexa
LHOK
https://m.edsoo.r
w/ff0a87e4

bubnuorexa
LHOK
https://m.edsoo.r
u/ff0a8a0a

bubnnoreka
LHOK
https://m.edsoo.r
uw/ff0a8ef6

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0a90c¢cc

bubnnoreka
LHOK
https://m.edsoo.r
w/ff0a95a4



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4

37

38

39

40

41

42

QJICKTPUUICCKOT'O
TOKa

JleiicTBus
AIEKTPUUECKOTO
TOKa

Ypok-
HCCIIE/IOBAaHNE
"JleiicTBUE
ANEKTPUIECKOTO
MoJIst Ha
MIPOBOIHUKH U
JUAJIEKTPUKA"
ONEKTPUYECKUI
TOK B MeTaJljax,
KHUJIKOCTIX U
razax
DJNeKTpudecKas
LEeMb U €€
COCTaBHBIE
4acTu

Cuna Toxa.
JlaGoparopHas
pabota Ne5
"U3smepenue u
perympoBaHue
CUJIBI TOKA"
DJIEKTPUYECKOE
HanpsHKEHHeE.
Bonber™meTp.
JlaGoparopHas
pabota Ne6
"U3mepenue u
peryimpoBaHue

0.5

0.5

bubnuorexa
LHOK
https://m.edsoo.r
w/ff0a%96b2

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0a9838

bubnuorexa
LHOK
https://m.edsoo.r
w/ff0a8bd6

bubnnoreka
HOK
https://m.edsoo.r
uw/ff0a%14



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2

43

44

45

46

47

HanpsoKeHUs "
Comporusnenue
MIPOBOAHHUKA.
VneabHOE
COIIPOTHUBIICHUE
BElIECTBa
JlaGoparopHas
pabota Ne7
"3aBUCUMOCTD
ANIEKTPUYECKOTO
COINPOTUBJICHHUS
MIPOBOJHHKA OT
ero JJIMHBI,
oA
MOTIEPEYHOTO
CeUeHHs U
Marepuana"
3aBUCUMOCTh
CHJIBI TOKA OT
HaIpPsHKEHUSL.
3axoH OMma 11
ydacTkKa Lenu
JlaGoparopHas
pabota Ne§
"UccnenoBanue
3aBUCUMOCTH
CHJIBI TOKaA,
UAYIIETOo Yepes
pe3nucTop, OT
COTIPOTHBIICHHS
pe3ucropa u
HanpsDKEHUs Ha
pesucrope"
ITocnenoBaTensH

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0aa738

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0aa738

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0aa44a

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0aa04¢



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

48

49

50

51

oe U
napajuieIbHOe
COEIMHEHHUS
MIPOBOJHHUKOB
JlaGoparopHas
pabota Ne9
"IIpoBepka
npaBuia
CIIOXKEHUS
HapsHKCHUN
npu
MIOCJIEZIOBATENbH
OM COEMHEHUH
TBYX
pe3nuctopos”
JlaboparopHas
pabota NelO
"[IpoBepka
npaBuiIa J1is
CHIIBI TOKA TIPH
napaieIbHOM
COCITMHEHUHT
pe3nuctopos”
Pemenue 3amau
Ha NPUMEHEHHE
3akoHa OMa 11
Pa3INYHOTO
COCIIMHEHUS
MIPOBOJHUKOB
Pabora u
MOIITHOCTh
ANEKTPUUECKOTO
TOKa. 3aKOH
Jxoynsa-Jlenna

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0aaasS8

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0aadle

bubnuorexa
LHOK
https://m.edsoo.r
u/ff0aaf8a

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0ab124



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58

52

53

54

55

JlaGoparopHas
pabora Nell
"Onpenenenue
paboTHI 1
MOIIHOCTH
ANEKTPUYECKOTO
ToKa"
DJNIEKTPUYECKHUE
LENU U
noTpedouTenn
ANEKTPUYECKOU
SHEpPTrUH B OBITY.
Kopotkoe
3aMbIKaHUE
[ToaroroBka k
KOHTPOJIbHOU
pabote o Teme
"OneKkTpuyecKue
3apsapl.
3apsKeHHbIE
Tena U Ux
B3aUMOJIENCTBUS
. [locrostHHBIN
ANEKTPUYECKUN
TOK"
KonTponbsHas
pabota Ne2 o
TeMe
"OnexTpuueckue
3apsapl.
3apsiKeHHbIE
Tena U ux
B3alMOJEHUCTBUSA
. ITocTostHHBII

bubnnoreka
LHOK
https://m.edsoo.r
w/ff0ab3e0

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0ab660

bubnnoreka
LHOK
https://m.edsoo.r
w/ff0abd2c¢

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0abea8



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0

56

57

58

59

60

ANEKTPUYECKUAN
TOK"
ITocTostHHBIE
MAarHHUTHI, UX
B3aMMOCHCTBHE
Ypok-
HCCIICA0BAaHUE
"N3yuenne
moJei
MMOCTOSTHHBIX
MarHuToB"
MarauTtHOe
oJje.
MarauTtHOe
moje 3eMiu u
€ro 3HaYCHHUE
JUIS SKM3HU Ha
3emie

OmnsIT Dpcrena.
MarauTtHOe
oJje
AIEKTPUIECKOTO
TOoKa MarautHoe
TOJIe KaTYIIIKH C
TOKOM
IIpumenenne
AIEKTPOMArHUTO
B B TEXHHKE.
JlaGoparopHas
pabota Nel2
"N3yuenne
JIEeHCTBUSA
MarHUTHOTO
MOJIsA Ha

0.5

bubnuorexa
LHOK
https://m.edsoo.r
w/ff0ac3d0

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0acOba

bubnnoreka
LHOK
https://m.edsoo.r
w/ff0acld2

bubnnoreka
LHOK
https://m.edsoo.r
w/ff0ac74a



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0

61

62

63

64

MIPOBOJHUK C
TOKOM"
DJeKTpoaBUTaATE
JIb TIOCTOSTHHOTO
TOKa.
Ucnons3oBanue
AIIEKTPOIBUTATE
Jel B
TEXHUYECKHUX
YCTPOMCTBAX U
Ha TpaHCIOpTe.
JlaboparopHas
pabota Nel3
"Kouctpyupona
HUE U U3yYEHHE
paboThI
AIIEKTPO/IBUTATE
"

OnbITbI
®Papazes. 3akoH
AIIEKTPOMArHUTH
O MHAYKIIUH.
IIpaBumno Jlenua
DneKTporenepar
op. CriocoOsI
TTOJTYYICHHUS
ANEKTPUYECKON
SHEPTHH.
DJEKTPOCTaHIIU
1 Ha
BO300HOBIISIEMBI
X UCTOYHUKAX
SHEPruu
IToaroroBka K

bubnuorexa
LHOK
https://m.edsoo.r
u/ff0ac86¢



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

65

66

67

68

OBHIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

KOHTPOJIbHOU
pabore 1o Teme
"OnexTpuueckue
Y MarHuTHbBIE
SIBIICHUS"
KonTponbsHas
pabota Ne3 o
TeMe
"OnexTpuueckue
Y MarHuTHbBIE
SIBJIICHUS"
[ToBTOpEHNE N
00o011eHne
CoJIepIKaHUS
Kypca Gpu3mku 8
KJIacC 10 TeMe
"TeruioBbie
siBIeHUs"
IloBTOpEHuE 1
000011IEHNE
COZEpXKaHU
Kypca pusuku 8
KJIacC 10 TEME
"I[TocTostHHBII
ANEKTPUUYECKUAN
TOK"H
"MarHuTHbIE
siBIeHUs"
Hrorosas
KOHTPOJIbHAs
pabota Ne4

14.5

bubnuorexa
LHOK
https://m.edsoo.r
u/ff0acb14

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0accSe

bubnnoreka
HOK
https://m.edsoo.r
u/ff0acdc6



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14

9 KJIACC

Ne n/n

MexaHn4eckoe
JIBIDKCHHE.
MarepuanbHas
TOYKa

Cucrema
OoTCUeTa.
OTHOCUTENBLHOC
Thb
MEXaHUYECKOTO
JIBIDKCHMS

PaBHOMepHOE
MIPSAIMOJINHEVHOE
JIBUKCHHE

HepasHomepHoe
MPSMOJMHEHOE
JBMIKCHHE.
Cpenusis u
MT'HOBCHHas
CKOpPOCTh
IIpssmonuHeliHOE
PaBHOYCKOPEHHO
€ IBUKCHHE.
Yckopenue
CxopocTb
MPAMOJIUHEHHOT
0

Bcero

KoanuecTBo yacoB

KonTpoJbHbIe
padoThI

[ara DJIeKTPOHHBIE M (ppoBbIe
U3y4YeHHUs o0pa3oBaTe/IbHbIE PeCypChl
IIpakTuyeckue

padoThI

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0ad474

bubnuorexa
LHOK
https://m.edsoo.r
u/ff0ad19a

bubnuorexa
LHOK
https://m.edsoo.r
u/ff0ad8d4



https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474

10

PaBHOYCKOPEHHO
TO JBHKCHUSI.
I'padux
CKOpPOCTH
JlaGoparopHas
pabora
Nel"Onpenenen
1€ YCKOpEHUs
TeJa npu
PaBHOYCKOPEHHO
M JBUKEHUU TIO
HaKJIOHHOM
mIockocTu"
CBoOomHOE
MaJIeHUE Tel.
OnebiTel ["anunes
PaBHOMEepHOE
JIBIDKEHUE TI0
OKPY>KHOCTH.
[Tepuon n
4acToTa
oOpareHusl.
JIuHeinas u
yriioBas
CKOPOCTH.
HenTpocTpemur
€JIbHOE
YCKOpEHHE
KonrtponbpHas
pabota Nel mo
TEME
"IIpssMonHEHO
e
PaBHOYCKOPEHHO

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0adb18

bubnuorexa
LHOK
https://m.edsoo.r
u/ff0ael76



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18

11

12

13

14

15

16

17

18

19

€ IBIKeHue"

[TepBblii 3ak0H
HeroToHa.
Bexrop cuibl

Bropoii 3akoH
HrroToHa.
PaBHoneicTBYIO
mas cujia
Tpetwnii 3akoH
HrroToHa.
Cynepnio3urust
CHII

Pemenue 3amau
Ha NPUMEHEHHUE
3aKOHOB
HrioTona

Cuna

YIIPYTOCTH.
3axoH ['yka

Pemenue 3amau
o teme «Cuna
YIPYTOCTH»
JlaGoparopHas
pabota No2
«Onpenenenue
KECTKOCTHU
MPYKUHBD)

Cuna TpeHust

Pemenue 3amau

bubnnoreka
LHOK
https://m.edsoo.r
uw/ff0ae612
bubnnoreka
LHOK
https://m.edsoo.r
uw/ff0ae72a
bubnnoreka
HOK
https://m.edsoo.r
u/ff0ae982
bubnnoreka
LHOK
https://m.edsoo.r
u/ff0aebb6e
bubnnoreka
LHOK
https://m.edsoo.r
w/ff0aeca2

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0aee28

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0af738
bubnnoreka



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612

20

21

22

23

24

o teme «Cuia
TPEHUS»

JlaboparopHas
pabota Ne3
"Onpenenenune
ko3 dunmenrta
TPEHUS
CKOJIbXeHUs"
KonTponsHas
pabota Ne2 o
Teme "3aKoHBI
Hprorona. "
Cwna TSDKeCTH U
3aKOH
BCEMHPHOTO
TATOTEHUS.
Yckopenune
CBOOOTHOTO
MaecHus

Ypok-
KOH(EepeHIUs

" JIBr>keHUE T
BOKPYT
IPaBUTALMOHHOT
0 IeHTpa
(Conneunas
CHUCTEMA).
lanakrukn"
Pemenue 3amau
o Teme "Cuna
TSOHKECTH U 3aKOH
BCEMHPHOTO
TATOTEHHS.

LHOK
https://m.edsoo.r
w/ff0afa26

bubnuorexa
LHOK
https://m.edsoo.r
w/ff0af8be

bubnnoreka
HOK
https://m.edsoo.r
u/ff0afb8e

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0af044

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0af5f8



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26

25

26

27

28

29

IlepBas
KOCMHUYECKAst
CKOpOCTBb.
Hesecomocts n
neperpys3ku"
KonTponbsHas
pabota Ne3 o
TeMe "3aKoH
BCEMHUPHOI'O
TATOTEHUS.
JIBU>KeHUE Ten
IO OKPY>KHOCTH"
PaBHOBeCHe
MaTepHATIbHOW
TOYKH.
AOCOIIOTHO
TBEPHOE TEJIO.
PaBHOBecue
TBEPIOIO Teja ¢
3aKpEIUIEHHON
OCBIO BPALLCHUS
MOMEHT CHUJTBI.
LenTp TsoKeCTH
Pemenue 3amau
10 TEME
"MOMEHT CHJIBI.
Hentp Ts1xECTH"
Nmnynec Tena.
NMiynbe cumbl.
3aKoH
COXpaHECHUS
HMITYJIBCA.
Ypyroe u

HEyIpyroe

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0af33c¢

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0afe36

bubnnoreka
HOK
https://m.edsoo.r
u/ff0b02b4
bubnnoreka
HOK
https://m.edsoo.r
w/ft0b07fa



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c

30

31

32

33

34

35

B3aUMOJICICTBUE
Ypok-
KOH(epeHIus
"PeakTnBHOE
JIBIJKEHUE B
MIPUPOJIE U
TeXHUKe"
Pemenue 3amau
o TeMe
"Nmmynbe Tena.
3akoH
COXpaHEHUs
uMmnynbca”

Mexanndeckas
pabora u
MOIIIHOCTD

Pabora cuiibt
TSKECTH, CUIIBI
YIPYTrOCTH U
CHJIBI TPEHUS
JlaboparopHas
pabota Ne4
«Omnpenenenue
paboTHI CHITBI
TPEHUS TIPU
pPaBHOMEPHOM
JIBYDKCHHUH Tella
o
TOPU30HTATBLHON
MIOBEPXHOCTI
CBsI3b 2HEPTUU U
paloTHI.
[ToreHumanbHas

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0b0a84
bubnnoreka
LHOK
https://m.edsoo.r
u/ffob0db8



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84

36

37

38

39

40

41

42

SHEPrus
Kunernueckas
SHEPTHUS.
Teopema o
KHUHETUYECKOM
SHEPTUH

3aKkoH
COXpaHEHUSs
SHEPTUU B
MeXaHUKe
Pemrenue 3agaq
mo TeMe "3aKoH
COXpaHEeHUs
nMIryasca”
Pemrenue 3agaq
mo TeMe "3aKoH
COXpaHEeHUs
nMIryasca”
JlaGoparopHas
pabota Neo5
«M3yuenue
3aKOHAa
COXpaHEeHUs
SHEPTUN»
KonrtponbpHas
pabota Ne4 mo
Teme "3aKoH
COXpaHEHUS
HUMITYJIbCA.
3akoH
COXpaHEeHUs
sHeprun”
KonebarensHoe
JIBIDKCHHE U €T0

bubnnoreka
LHOK
https://m.edsoo.r
w/ffob0c32

bubnuorexa
LHOK
https://m.edsoo.r
w/ff0b09%6¢
bubnuorexa
LHOK
https://m.edsoo.r
w/ff0b09%6¢

bubnnoreka
LHOK
https://m.edsoo.r
w/ftObl12fe

Bbubnuoreka
[HOK


https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32

43

44

45

46

47

48

XapPaKTCPUCTUKHU

3aryxaromnye
KoJie0aHusl.
BoIHyX1€eHHBIE
KoJie0aHusl.
Pesonanc
Maremarnueckn
W U IPY>KUHHBIA
MasiTHUKU
Ypok-
UCCJIE/IOBaHNE
«3aBUCUMOCTD
nepuosa
Kosie0aHui OT
KECTKOCTHU
IIPY>KUHBI U
Macchl Ipy3a»
IIpespamenue
SHEPTUH NPU
MEXaHUYECKUX
KoJIeOaHUAX
JlaGoparopHas
pabota Ne6
«Onpenenenue
Y4acTOTHI U
nepuoaa
Kojie0aHui
IIPY>KMHHOTO
MasiTHUKa
JlaGoparopHas
pabota Ne7
«IIpoBepka
HE3aBHUCHUMOCTHU

https://m.edsoo.r
w/ff0b1858

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0b2010

bubnuorexa
LHOK
https://m.edsoo.r
w/{f0b197a

bubnuorexa
LHOK
https://m.edsoo.r
w/ff0blaec

bubnuorexa
LHOK
https://m.edsoo.r
w/{f0b197a



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858

49

50

51

52

53

nepuoja
KoeOaHui
rpysa,
MOJBEIICHHOTO K
HHTH, OT MacChI
rpy3a»
Mexanndeckue
BOJIHEI.
CsoiicTBa
MeXaHUYECKHX
BOJIH.
[IpononbHbIE N
MONEepEeYHbIE
BOJIHBI

Ypok-
KOH(EepeHIUs
"MexaHU4YeCcKHne
BOJIHEI B
TBEPIOM TeEJIeE.
CelicMuueckue
BOJIHEI"

3BYK.
Pacnipoctpanenu
€ ¥ OTpaKCHHE
3ByKa

Ypok-
HCCIICA0BAaHHUE
"Habmronexue
3aBUCHMOCTH
BBICOTHI 3BYKa OT
4acTOTHI"
I'pomkoCTh
3BYKa U BBICOTA
TOHA.

bubnuorexa
LHOK
https://m.edsoo.r
u/ffob21fe



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

54

55

56

57

58

59

60

AKycTHYECKUI
pe30HaHC

Ypok-
KOH(EepeHIUs
"VnpTpa3Byk U
nH(pa3ByK B
IIPUPOJIE U
TeXHUKe"
[ToaroroBka k
KOHTPOJIbHOU
pabote o Teme
" MexaHuueckue
KonebaHus u
BOJIHBI"
KontponpHas
pabota Ne5 mo
Teme "
Mexanuueckue
KonebaHus u
BOJIHBI"
DNEeKTPOMarHuT
HOE TI0JIE.
DNEeKTPOMarHuT
HBIE BOJTHBI
CaoiicTBa
ANIEKTPOMAarHuTH
BIX BOJTH
Pemenue 3amau
Ha OIpEJIEIIEHNE
Y4acTOTHI U
JUTHHBI
ANIEKTPOMAarHuTH
OH BOJHBI
DJIEKTPOMArHUT

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0b23ca

bubnnoreka
HOK
https://m.edsoo.r
u/ff0b2510

bubnuorexa
LHOK
https://m.edsoo.r
u/ff0b2abe

bubnmoreka


https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca

61

62

63

64

Has npupozaa
cBeta. CKOpoCTh
CBeETA.
BomraoBEBIE
CBOICTBA CBETa
HUctounnku
CBeETA.
[IpssmonuHeiiHOE
pacnpocTpaHeHH
€ CBeTa.
3arMeHus
Connua u JlyHsl
3akoH
OTpaKEHUS
cBeTa. 3epKaia.
Pemenue 3amau
Ha IPUMEHEHUE
3aKOHa
OTpa’KEHUS
CBeTa
IIpenomnenue
cBeTa. 3aKoH
MPEJIOMIICHUS
CBeTa

ITonnoe
BHYTpEHHEE
OTpaKeHue
CBETA.
Hcnonp3oBanue
ITOJIHOTO
BHYTPEHHETO
OTpaKEHUS B
OINTHYCCKHUX
CBETOBOJIAX

LHOK
https://m.edsoo.r
w/ff0b31d0

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0b3658

bubnuorexa
LHOK
https://m.edsoo.r
w/ff0b38c4

bubnuorexa
LHOK
https://m.edsoo.r
w/ff0b3aea

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0b3c5c



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0

65

66

67

68

69

JlaGoparopHas

pabota Ne§

"HccnenoBanue
3aBHCHMOCTHU

yria

MPEIIOMIICHUS 1
CBETOBOIO JIyya

OT yIJia Na/IeHUs

Ha rpaHulle

"BO3IYX-

crexno""

Ypok-

KOH(epeHIus
"Hcnons3oBanue

IIOJTHOTO

BHYTPEHHETO 1
OTpaXKECHHUS:

CBETOBO/IbI,

ONTHUKOBOJIOKOH

Has CBs3b"

JInH3eI.
Onrryeckas 1
CHJIA JIMH3EI

[TocTpoenue
M300pakeHU B 1
JTUH3aX

JlaGoparopHas 1
pabota Ne9

"Onpenenenue

(boKycHOTO

paccTosiHUS U

ONTHYECKOU

bubnuorexa
LHOK
https://m.edsoo.r
u/ffob3f2¢
bubnuorexa
LHOK
https://m.edsoo.r
u/ff0b444a
bubnuorexa
LHOK
https://m.edsoo.r
u/ff0b4206



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c

70

71

72

73

74

CHUJIBI
cobuparotei
JUH3bL"
Ypok-
KOH(epeHIus
"OnTtuyeckue
JIMH30BbIE
puOops!"

I'ma3 xak
ONTHYECKas
cucrema. 3peHue

Ypok-
KOH(EpeHIUs
" JledexTbl
3penusi. Kak
COXPaHUTh
3penue"
Paznoxenue
Oemoro cBeTa B
crektp. OnbIThI
Hprorona.
Cnoxenue
CIIEKTPATbHBIX
LIBETOB.
Hucnepcus
cBeTa
JlaboparopHas
pabota NelO
"OMBITHI 11O
Pa3NOKEHHUIO
Oenoro cBeTa B
CIIEKTp U
BOCIPHSTHIO

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0c0a7e

bubnuorexa
LHOK
https://m.edsoo.r
w/ff0b4684

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0c0f4c

bubnnoreka
HOK
https://m.edsoo.r
u/ff0cOe2a



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e

75

76

77

78

79

80

1[BETA
MIPEIMETOB MPU
uX HaOMIOZIeHN N
yepes 1IBETOBbIE
¢bunsTpor”
Ypok-
NPaKTUKYM
"BonHoBEIE
CBOIICTBa CBETA:
JIucnepcus,
UHTEpQepeHIHs
u nudpakuus”
OnbITHI
Pezepdopna n
TUTaHeTapHas
MOJIeJIb aToMa
IToctynarsl
bopa. Monenb
aroma bopa
Hcnyckanue n
MOMJIOIEHUE
CBETa aTOMOM.
KBaHThI.
JIuneiiuarsie
CIEKTPBI

Ypok-
NPaKTUKYM
"Habmronexue
CIIEKTPOB
WCITYyCKaHHUS"

PanmoaxkTuBHOCT
b U €€ BUOBI

bubnuorexa
LHOK
https://m.edsoo.r
u/ff0c12a8

bubnuorexa
LHOK
https://m.edsoo.r
w/ff0c144c

bubnnoreka
LHOK
https://m.edsoo.r
w/ff0c1550

bubnuorexa
LHOK
https://m.edsoo.r
u/ff0c1672



https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8

81

82

83

84

85

86

87

88

Crpoenue
aTOMHOTO S/1pa.
Hyxnonnas
MOJIEINb

PanmoaktuBHEIE
MpeBpaIICHUs.
H3otomnsr

Pemenue 3amau
10 TEME:
"PamrOaKTUBHEI
€ peBpaleHus"
ITepuon
nmoJrypacmasa
Ypok-
KOH(EepeHIUs
"PamrOaKTUBHEI
€ U3JTyYeHHUs B
pupoze,
MEeIUIIIHE,
TEXHUKE"
SAnepHbie
peaKIuu.
3aKoHBI
COXpaHEeHUs
3apsAI0BOTO U
MAacCCOBOI0
ypcen

DHeprus cBsi3zu
aTOMHBIX sTIEP.
CBs13b Maccel U
SHEPTUH
Pemenue 3amau
10 TEME

bubnuorexa
LHOK
https://m.edsoo.r
w/ff0c18ac
bubnuorexa
LHOK
https://m.edsoo.r
w/ff0clal4
bubnuorexa
LHOK
https://m.edsoo.r
u/ff0c1b4a

bubnnoreka
LHOK
https://m.edsoo.r
w/ff0c2126

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0c1¢58

bubnuorexa
LHOK
https://m.edsoo.r
w/Aif0cld7a



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac

89

90

91

92

"SAnepubie
peakuun"
Peakuyn
CHHTE3a U
JIeTIeHUs SIIEp.
Uctounuku
sHeprun ConHua
U 3BE3]

Ypok-
KOH(EepeHIUs
"SAnepuas
SHEpreTHKA.
JlericTBus
PaTNOAKTUBHBIX
U3JIy4CHHUU Ha
KUBBIE
OpraHus3msI"
IToarorosxka k
KOHTPOJIbHOU
pabore 1o Teme
"OneKTpOMarHuT
HOE TI0JIE.
DNEeKTPOMarHuT
HBIE BOJIHBI.
KBanToBble
siBIeHUs"
KontponbpHas
pabota Ne6 mo
TeMe
"DneKTpoMarHuT
HOE TI0JIE.
DJIEKTPOMArHUT
HbIE BOJIHBI.
KBaHTOBBIE

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0c1e88

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0c223e



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88

93

94

95

96

97

SABJIEHUS"
[ToBTOpEeHUe,
000011IeHHE.
JlaBoparopHsbie
paboTHI 1Mo
KypcCy
"B3anMonencTB
ne Ter"
[ToBTOpEHME,
00o0011IEHHE.
Pemenue
pPacCUETHBIX U
KaueCTBCHHBIX
3a7a4 10 TEMeE
"TermmoBele
npoueccol”
[ToBTOpEHME,
00o0011IEHHE.
Pemenue
pPacCUEeTHBIX U
KaueCTBCHHBIX
3a7a4 10 TEMeE
"KII/I TermoBbIx
nBurarenen”
[ToBTOpEHME,
00o0011IEHHE.
Pemenue
pPacCUYETHBIX U
KaueCTBCHHBIX
3a7a4 10 TEMeE
"KII,
AIIEKTPOYCTAHOB
oK"
[ToBTOpEeHue,

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0c245a

bubnuorexa
LHOK
https://m.edsoo.r
u/ff0c2572

bubnuorexa
LHOK
https://m.edsoo.r
w/ff0c2a22

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0c2b30

bubnmoreka


https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a

98

99

100

101

000011IeHHE.
JlaBoparopHsbie
paboTHI 1Mo
KypcCy
"CBeTOBEIE
sBIeHUS"
[ToBTOpEHUE,
00o0011IEHHE.
Pabora ¢
TEKCTAMH T10
TeMme "3aKOHEI
COXpaHEHUS B
MexaHuke"
[ToBTOpEeHue,
000011IeHHE.
Pabota ¢
TEKCTaMH I10
TeEMe
"Konebanus u
BOJHEI"
[ToBTOpEHME,
00o0011IEHHE.
Pabora ¢
TEKCTAMH I10
teme "CBETOBEIC
SIBJICHHS",
"KBaHTOBasI U
sIepHAs
¢duzuka"
[ToBTOpEeHue,
000011IeHHE.
Pabota ¢
TEKCTaMH I10
TeMe "CBEeTOBBIC

LHOK
https://m.edsoo.r
w/ff0c2c52

bubnnoreka
LHOK
https://m.edsoo.r
w/ff0c2d6a

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0c2e82

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0c3044

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0c3044



https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52

SIBJICHHS",
"KBaHTOBas N
syiepHas
¢uznka"
Hrorosas
102 KOHTPOJIbHASA
pabota Ne4
OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

14
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