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MNOACHUTEJIBHAS 3AIITUCKA

[Iporpamma 10 (¢u3MKEe HAa YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE TMOJIOKEHMM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTEIbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (enepanpHoOi pabodeil mporpaMMbl BOCIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepkanve mnporpaMMmbl 1O (U3MKE HAMpaBieHO Ha (QOpMUPOBAHUE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH OOYYAIOIIUMXCS W OpraHU3alui0 H3YYCHUS
¢u3MKN Ha JAEATETbHOCTHOW OcHOBEe. B mporpamme mo (u3nke y4uUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenmera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJibTaTaM OOYyUEHHs, a TAaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no pu3uke ycTaHaBIMBAET paclpeiesieHue yueOHOro MaTepuana
1o rogam o0yudeHus (10 KjaccaM), IpejiaraeT MPpUMEPHYIO MOCIEA0BATEIbHOCTD
U3YyYCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTUSA MPEIMETHOTO COACPXKAHUSI U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOJUYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duszuka SABISIETCS CHUCTEMOOOPa3yOIIMM Ui €CTECTBEHHO-HAYYHBIX
y4€OHBIX MPEIMETOB, NOCKOJBKY (PU3MUECKHUE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB
U SBIICHHM, HM3y4aeMbIX XHMHEH, OWOJOTHeH, acTpoHOMHEH U (HU3NUECKOU
reorpadueli, BHOCUT BKJaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MMpa,
IpPEeNoCTaBsieT HauboJiee SCHble O00pa3lbl MNPUMEHEHUs HAyYyHOTO METOo/a
MO3HAHUA, TO €CTh CII0CO0A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna w3 rIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpE OOIIEro
o0Opa3oBaHMsI COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHO-HAyYHON TPaMOTHOCTH M
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenune @u3auku Ha 0a30BOM ypOBHE TNPEIIOJAaraeT OBJAJEHUE
CIIEYIOIMMH KOMITETEHTHOCTSIMHU, XapaKTEePHU3YIOIMUMU €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTB:

e HAy4YHO OOBSICHSITH SIBJICHUS,

e OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMS;

e UHTEPIPETHPOBATH  JaHHbIE H  HCIONH30BaTh  HAYYHBIE
JI0Ka3aTeNNbCTBA JUIs TOTY4SHHSI BHIBOJIOB.

[enn wu3yuyeHuss (PU3NKK Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
ornpenenensl B Konuenmuu mnpenopaBanust ydeOHoro mnpeamera «®Pusukay B
oOpa3zoBaTenbHBIX oOpraHusamusx Poccuiickoii ®Denepanun, peaU3yrOMINX
OCHOBHbIE 00I11€00pa30BaTENbHbIE MPOrPAMMBbI, YTBEPKIAEHHON pelIeHuEM



Komnernn Munncrepersa npocseienust Poccuiickoit denepanuu (mpoTokon ot 3
nexadpst 2019 r. Ne T1IK-4BH).
Hean nudyyenus GU3MKM:

npuoOpeTeHne HMHTEpeca W CTPEeMJICHUS OOy4alomMXcsi K HayqYHOMY
U3yYEHHUIO TPUPOABI, PA3BUTHE HMX HWHTEIUIEKTYyaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIE TMO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
dopMHupoBaHKE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yiabTara H3y4eHUs
OCHOB CTPOCHHS MaTepuu U (HyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
¢dopmMHupoBaHrEe TPEACTABICHUNH O poyu (U3UKU JJIsl Pa3BUTHs JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXKHBIX  chepax  Oyayuien
npo(hecCUOHATBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (U3UKOH, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNEe 3HAHWUM O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB PEIICHUS] TMPOCTEUINUX PACUYETHBIX 3aJad  C
UCITIOJIb30BAaHUEM buzngecKux MOJIeTIeH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHUM HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBITOJIHATE OIBITHI,
nabopatopHble pabOThl M AKCHEPUMEHTANIbHBIC HCCJICAOBaHUS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE NMPUEMOB PabOTHI ¢ MHMOpMaIel HU3HNUECKOTo COEp>KaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodecCUOHATBLHON AeSTEILHOCTH, CBI3aHHBIMU
c (GUBMKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha
JTOCTIDKCHUSIX (DU3UUIECKOM HAYKH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B §
kiacce — 68 yacos (2 yaca B Henenmo), B 9 kinacce — 102 yaca (3 vaca B Hefelio).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHIaTEIbHBIN XapakTep, yUUTeNb JAeIaeT BbIOOp MPOBEACHUS



7abopaTopHbIX PabOT W OMBITOB C YYETOM WHIWBHIYATbHBIX OCOOCHHOCTEH
oOy4JaronMxcs, Cucka SKCIIEPUMEHTANIbHBIX 3aJaHui, MpejiaraeMblx B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COAEPXKXAHUE OBYYEHUSA
7 KIIACC

Pasznen 1. ®u3uka u €€ pojib B IO3HAHUM OKPY:KAIOLIEr0 MUpa.

@usuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckue BenuuuHbl. M3mepenue ¢usnyeckux BenuyuH. Dusnueckue
npudopsl. [lorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u JApyrve ecTeCTBEHHbIE HAyKHM H3y4aloT TMPUPOJY.
EcTecTBeHHO-HAY4YHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAyYHOTO
BOIIPOCA, BBIIBH)KEHHE TMIIOTE3, SKCIEPUMEHT IO MPOBEPKE TMIIOTE3, OOBSICHEHUE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIeCKUX SBJICHHUN C TOMOILBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHHUS.

2. @uznyeckue NpudOPHI U NPOLEAypa MPSIMbIX U3MEPEHNN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnwie padbomul u onvimel.
1. OmpexeneHue EHBI ASIEHUS LIKAIbI U3MEPUTEIBLHOTO Mprudopa.
2. H3mMmepeHue pacCTOSHUN.
3. M3mMmepenue o0bEMa KUIKOCTH U TBEPOTO Tea.
4. OnpeneneHue pa3MepoB MaJIbIX TEIN.
5. M3Mmepenue temieparypsl HNpH NOMOIIM >KUAKOCTHOTO TEPMOMETpPA H
JlaTYuKa TEMIIEPATyPBI.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIIBHO, TeM OO0JbIlIe, 4eM OOJbIlIe BHICOTA
ITyCKa.

Pasznen 2. [lepBoHayaibHbIE CBEJIEHUSI O CTPOEHUH BelleCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJNbl, HX pasmepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne wyactui BemecTBa. CBSA3b CKOPOCTM JBWIKEHHMS YacTHL C
temriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumoseiicTBue dvacTwil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B, KUIAKOCTEW M TBEPIBIX
(kpucTalImyeckux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmoneHune 6poyHOBCKOTO JIBUKEHHUS.



2. HaGmonenue nuddysum.
3. HaGmromenue  sBneHWi,  OOBSACHSIOMUXCS ~ NPUTHKCHHEM WA
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie padbomul u onvimel.

1. Ouenka JuamMeTpa aToMa METOJAOM DpsoB  (C  MCIOJIb30BAHUEM

dboTorpaduii).

2. OnbITHI 11O HAOJIOICHUIO TETNIOBOTO PACIIMPEHUS T'a30B.

3. OnbIThl IO OOHAPYKEHUIO AEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3znen 3. /IBM:keHHe U B3anMo/ielicTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHsAsI CKOPOCTh MPH HEPABHOMEPHOM ABMKEHHMH. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.

SlBnenne unHepuMHU. 3aKOH HMHEPUUHU. B3auMOAEHCTBHE TeNl KAK IPUYMHA
W3MEHEHHsSI CKOPOCTH JBWXEHHsA Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InotHOCTH BemiecTBa. CBsI3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIC
o0BbEMa BeleCTBa.

Cuita Kak XapakTepUCTHKa B3auMoAeucTBHs Tesl. Crila ynpyrocTd M 3aKOH
['yka. 3MepeHue CUIlbl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha IpyruXx Iuianerax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HAPABJIEHHBIX O OJHOW IpsiMoM. PaBHOnelcTBytomas cuil. Cuiia TpeHUsI.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B IPUPOE U TEXHUKE.

emoncmpayuu.
1. HaGnrogeHne MeXaHUYECKOTO ABUKCHUS Tea.
2. H3mepeHune CKOpOoCTH NPSMOJIMHENHOTO IBUKEHUS.
3. HaGmionenue siBjeHUs: HHEPITUU.
4. HaOmroneHre n3MEeHEeHHsI CKOPOCTH MTPH B3aUMOJCHCTBUU TEJ.
5. CpaBHEHHME MacC MO B3aUMOJICHCTBUIO TETL.
6. CroXeHue CUJI, HalPaBJICHHBIX MO OJTHOM MPSIMOIA.
Jlabopamopuwvie pabomoul u onvimel.
1. Ompenenenue CKOPOCTH PABHOMEPHOTO JIBHXKEHHUS (IIapUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMJIS M TaK JaJiee).

2. Ompepenenne CpeaHEN CKOPOCTU CKOJNBKEHHsI OpycKa WM IapuKa o
HAKJIOHHOM ITIOCKOCTH.
Ornpenenenne NIOTHOCTH TBEPIOTO TENA.

4. OmbITHI, NEMOHCTPHUPYIOIIHUE 3aBUCUMOCTh pPaCTsHKEHHS (JedopMariun)
MPY>KUHBI OT TIPUIIOKEHHOMW CHUITBI.

5. ONBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHUJIbI TPEHUSI CKOJIBKEHHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaByienne TBEPABIX TeJl, }KUAKOCTEH 1 ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBeTTUYCHUS NaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBlieHUs rasa oT oObéMa, Temmeparypbl. I[lepegaua naBneHus
TBEPABIMU TEJNAMH, KUAKOCTSIMU U razamMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTU OT TIyOWHBI. [ MapocraTuyeckuid
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

ATtMmocdepa 3emnn u atmocdepHoe aaBieHue. [IpuyuHBI CylIecTBOBAaHUS
Bo3nymrHONW o0onoukn 3emun. OmbiTt Toppuuermm. M3mepenue aTmMocgepHOTO
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOTro AaBJICHUS OT BHICOTHI HaJl YPOBHEM MODS.
[Tpubops! 17151 U13MepeHuss aTMOC(HEepPHOTO TaBJICHHUS.

JlencTBrE KUIKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TEJIO. BeITaknBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS raza OT TeMIIEpaTyphbl.

Ilepenaua naBiaeHUs KUIKOCTHIO U Ta30M.

Coobmaromuecst CoCy/bl.

I'mapaBnnaeckunii mpecc.

[IposiBienue nericTBUst aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUIIBI OT 00bEMa MOTPYKEHHON YacTu

TeJa U MIIOTHOCTH )KUJAKOCTH.

PaBeHCTBO BBITATKMBAIOIICH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YCIOBHE IIJIaBaHMS TEJ: TUIABAHUE WU MTOTPYKEHHE TEJ B 3aBUCUMOCTHU
OT COOTHOIIEHUS IJIOTHOCTEHN TeJa U KUIKOCTH.

o vk w N e

N

Jlabopamopuwvie pabomol u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH BeEca TeJa B BOAE OT 00bEMa NOrpyKEHHOM B
KUJKOCTb YaCTH TeJa.

2. OmnpenenieHWEe  BBITAIKUBAIOWIEH CHIbI, JCHCTBYIOIIEH HaA  TeEJo,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOLIECH CHIIBI, JENCTBYIOIIEH HA TEJIO
B KAJIKOCTH, OT MACChI TEJIA.

4. OnpIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJKHBAIOIIECH  CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO0 B JKHJAKOCTH, OT 0Ob&éMa NOTpYyKEHHON B
KUJKOCTb YACTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KonctpynpoBanue apeomerpa UWIM KOHCTPYUPOBAaHUE JIOAKU U
OIIPENICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3znen 5. PaboTa n MOIHOCTB. DHEPrusi.

Mexanudeckast padboTta. MOIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBumio

paBHOBecus pbiuara. [IpuMeHeHHWe mpaBWia pPaBHOBECHS phluara K OJIOKY.



«3onoroe mpaBwino» MexaHukd. KIIJI mnpocteix wmexanusmoB. Ilpocteie
MEXAHU3MBI B OBITY U TEXHHUKE.

Mexannueckass oHeprus. Kunernueckas W NOTEHIHAIbHAs OJHEPIUS.
[IpeBpalieHre 0THOrO BUAa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnsie pabomot u onvimel.

1. Omnpenenenue pabOThl CUIIbI TPEHUS NPU PAaBHOMEPHOM JBM)KCHHU Tella

110 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue yciioBUM paBHOBECHS pblUara.
3. M3amepenue KIIJ] HaKIIOHHOM IIJIOCKOCTH.

4. M3yuyeHne 3aK0HA COXpPaHEHUs] MEXaHUYECKON SHEPTUH.
8 KJIACC

Pa3nen 6. TensioBble ABJIEHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIAPHO--KUHETUYECKOW TEOPUU CTPOCHHS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOLINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKOW TEOPUH.

Mogenu TBEPAOrO, >KHUAKOTO U Ta3000pa3HOrO COCTOSHUM BEIIECTBA.
Kpucramnmnueckue u amopdueie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJOXKECHUN MOJEKYIAPHO--KHHETUYECKON TEOPUHU.
CmaunBaHN€E U KallWUISIPHBIE SIBIICHUS. T€MIOBOE pacCIIMpPEHUE U CKATHE.

Temneparypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUKECHHS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEW HHEPruu:
TeIrIonepeaaya 17§ COBEpLIEHUE paboTHI. Bunpr TeIUIoNnepeaayu:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3IyYEHHUE.

KonudectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BeHIECTBA. TemiaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oanadca. IlnaBneHue w
OTBEPACBAHUE KPHUCTAUIMYECKUX BELIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcauus. Vcnapenue. Kunenue. YiaenpHas Ttemiora
napooOpa3oBaHusi. 3aBUCMMOCTh TEMIIEPATypbl KWUIIEHUS OT aTMOC(HEpHOro
JIABJICHUSI.

BrnaxxnocTts Bo3ayxa.

DHeprus TOIIMBA. Y IeJbHas TEIUIOTa CTOPaHusl.

[Tpununer padotel TemioBbix asurareneir KIIJ[ rtemmoBoro aBurarens.
TeruioBple IBUTaTEN U 3aUTa OKPYKAIOLIEH CPEIbI.

3aKOH COXpaHEHHUS U MPEBPAILICHUS SHEPTUH B TEILIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmoneHune 6poyHOBCKOTO JIBUKEHHUS.



AR

Ha6nronenue nuddysum.

Habmonenue sBieHnii cMauyuBaHus U KallWUIAPHBIX SIBICHUI.
HabutoieHue TenioBoro pacupeHus Tel.

M3MeHeHre NaBieHus ra3a Nnpu MU3MEHEHHU O00bEMa M HarpeBaHUU WIIU
OXJIAKCHUMU.

IIpaBuna n3mepeHns TEMIIEPaTyphl.

Buae! Tenonepenayn.

OxJak/1eHue NPU COBEPIIEHNUN PaOOTHI.

HarpeBanue npu coBepiieHuu pad0Thl BHEITHUMU CHUJIAMHU.

. CpaBHEHHE TEIUIOEMKOCTEH Pa3IMIHBIX BEIICCTB.

. HaOimroneume kuneHus.

. HabmoieHre mocTosSTHCTBA TEMITEPATypPhI IPH IIaBICHUH.
13.

Mopgenu TenI0BbIX ABUTATEICH.

Jlabopamopuvie pabomol u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbIThl MO 0OHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MTPUTSKEHUS.
OnbITHI IO BBIPAIIMBAHHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITel O HAOJIOICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OrnpeneneHue AaBiIeHUS BO3AyXa B OalJIOHE HITPHUIIA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3sl IUHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenne wu3MeHeHMsI BHYTPEHHEM DSHEPruu Tella B pPeE3yJbTare
TEeIJIoNepeay U padOThl BHEITHUX CHJI.

HccnenoBanue sBiIeHHs TEMJIO00OMEHA MPU CMEIIMBAHUU XOJIOTHOU U
ropsiuer BOJIBL.

OnpeneneHne  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJAOW  MpH
TEII000MEHE C HAarpeThIM METATUITMUYECKUM LIMJIHHAPOM.

Ornpenenenue y1enbHON TEMIOEMKOCTH BEILIECTRA.

HccnenoBanue npoiecca ucnapeHusl.

Onpenenenrne OTHOCUTEIBHOM BIAXXHOCTH BO3AyXa.

Ornpenenenue y1eIbHON TEMIOTHI MIJIABJICHUS JIbA.

Pazgen 7. DiiekTpryeckre 1 MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa >IeKTpUUECKUX 3apsiaoB. BzammopeicTBue
3apsOKEHHBIX  Tel. 3akoH KyrnoHa (3aBUCMMOCTh CWIIBI  B3aMMOJEHCTBUSA
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onekrpuyeckoe mnosie. Hanpsxk€HHOCTH siekTpudeckoro nosis. [IpuHomn
CYINEPIIO3ULIMU IEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOJHHMKM W JOUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
W cTOYHUKN TOCTOSIHHOTO TOKa. JIEMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuna Toka.  DJEKTPUYECKOE  HaIpSIKEHUE.
ConpoTuBIIeHHE MPOBOJHUKA. Y IEIBHOE CONPOTUBJIEHUE BewlecTBa. 3akoH Oma
o1 ydactka uend. llocnemoBatenbHOE UM mapajlieIbHOE — COEOUHEHHE
ITPOBOJIHUKOB.

PaGora u MoOmHOCTh 3yeKTpudeckoro Toka. 3akoH Jlxoyns—JleHna.
DJexTpuyYecKre ey U MOTpeOuTeNn eKTpruieckoi suepruu B ObiTy. Kopotkoe
3aMBbIKaHUE.

[locTosiHHBIE ~ MarHuThl.  B3auMopeicTBHE  TMOCTOSHHBIX  MArHUTOB.
MarauTHoe nosie. MarauTHoe 1oJie 3eMJIM M €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMUIE.
OneiT  Opcrena. MarauTHoe T1OJ€  JJIEKTPUYECKOro Toka. [IpumeneHue
AIIEKTPOMArHUTOB B TEXHUKE. /[€eiCTBME MATHUTHOTO IOJISI HA IIPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IIOCTOSIHHOTO TOKa. VCIOIp30BaHME 3IIEKTPOJBHUraTeiel B
TEXHUYECKUX YCTPOHWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SIBneHue 3IeKTpoMarHuTHOW MHAYKIUU. [IpaBumno JleHma.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DIEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpayuu.

DJIeKTpU3aIus TEL.
JIBa poza 31EKTPUUECKUX 3apsI0B U B3aUMOJCICTBUE 3apSIKEHHBIX TEJL.
Y CTpOMCTBO U IEVCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKASI UHIYKLIHS.
3aKOH COXPaHEHHUs MIEKTPUUECKUX 3apSAI0B.
[IpOBOHUKY U IUIIIEKTPUKH.
MopnenupoBaHue CUIOBBIX JIMHUHM 3JIEKTPUYECKOTO TTOJIS.
M cTouHMKM NOCTOSTHHOTO TOKA.
JIeHCTBUSA DIIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUN TOK B JKUJIKOCTH.
. I'a30BbIi1 pa3psa.
. I3MepeHune critbl TOKa aMIepMETPOM.
. I3MepeHne alneKTpUYECKOro HanpsHKEHUS BOIBTMETPOM.
. PeocTtat u Mara3uH CONpOTUBIICHUM.
. B3auMoiericTBrE MOCTOSIHHBIX MarHUTOB.
. MonenupoBanue HEBO3MOKHOCTH Pa3IeJICHUs ITOJII0COB MarHUTa.
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17.
18.

19

25.

MonennpoBaHre MATHUTHBIX MOJIEH MTOCTOSTHHBIX MarHUTOB.
OmneiT Opcrena.

. MarauTHoe€ moJje Toka. SHGKTPOMaFHI/IT.
20.
21.
22.
23.
24.

JleficTBE MarHUTHOTO TI0JIS1 HA MPOBOJIHUK C TOKOM.

DJIEKTPOJIBUTATEIb TIOCTOSTHHOTO TOKA.

Uccnenosanue SBiaeHUS 2IEKTPOMArHUTHON UHIYKIIUH.

OnbiThl @apajes.

3aBUCUMOCTh HANpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCIOBUM €ro
BO3HHUKHOBCHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie padbomoul u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOACHUIO OJEKTPU3AIUU Tel WHAYKIMEW W TpH
COIPUKOCHOBEHHUH.

HccnenoBanue JEWCTBHUS DJIEKTPUYECKOTO IIOJIA HA IPOBOJHHUKM U
JUDIIEKTPUKU.

C6opka u npoBepka pabOThI JIEKTPUUECKOH LIETIN OCTOSIHHOTO TOKA.
N3mepenne n peryampoBaHue CHIIBI TOKA.

N3mepenue n peryJIMpoBaHue HaNpsKEHUS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, HIYLIETO YEPE3 PEZUCTOP, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIEKTPUYECKOTO
CONMPOTHUBJIEHUS! MPOBOAHUKA OT €ro JJIMHBI, IUIOMAAN IONEPEYHOIO
CEYEHUs U MaTepHaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUW NpPH IOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna Uil CWIBl TOKa IPU MApaUIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AIEKTPUUECKOTO TOKA, MAYLIETO Yepe3 PE3UCTOP.
OnpeneneHre MOIIHOCTH  3JIEKTPUYECKOIO  TOKA, BBIAEIAEMOM Ha
pe3ucrope.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO YEPE3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenune KIIJI narpeBaTens.

HccenegoBaHre MarHuTHOTO B3aUMOAEICTBUS IOCTOSIHHBIX MarHUTOB.
W3ydeHrne MarHMUTHOTO TMOJII  TOCTOSIHHBIX ~ MAarHUTOB MNP MX
O00BEIMHEHUU U Pa3JICIICHUU.

Hccnenosanue neicTBUs 2JEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENIKY.



17. ONBITBL, JIEMOHCTPUPYIOLIME 3aBHCHUMOCTb CHJbl  B3aUMOJICHCTBHS
KAaTyIIKd C TOKOM W MAarHuTa OT CHJIbI TOKa M HaIpaBJICHWS TOKa B
KaTyIlKe.

18. MI3y4yeHue 1elcTBYUSI MATHUTHOTO T10JIS1 HA IPOBOJHMK C TOKOM.

19. KoHCcTpyHpoBaHue U n3yyeHue padoThl AJIEKTPOIBUTATEIIS.

20. 3mepenne KII/] anexkTpoaBUraTtenbHON yCTaHOBKH.

21. OnbITEL IO MCCIEIOBAHUIO SIBJIEHUS JJIEKTPOMAarHUTHOW WHAYKIIUH:
UCCJIEIOBAHNE W3MEHEHHMM 3HAY€HUs M HAIpPABICHHUS HHAYKIMOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexanndeckue siBJIeHUS.

Mexanuueckoe aBwxkeHue. MarepuanpHas Touka. (Cucrema OTCUETa.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBUKEHUS. PaBHOMEpHOE NPSIMOJIMHEWHOE
nerkeHue. HepaBHomepHoe npsMonuHenHoe ABvkeHue. CpenHsss 1 MIHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMOJIMHEWHOE JBHkeHHe. (CBOOOIHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE nBHXKEHUE MO OKpyxkHocTu. llepuoa u yactora oOpaleHuUs.
JIuHenHas u yrioBas CKOpoCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

IIepseiit 3akoH Hprotona. Bropoui 3akoH Herotona. Tperuit 3akoH HproToHa.
[IpyHIMT CYTIEPITO3UIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHus: cujia TPEHUS CKOJIbXKEHHUS, CHIIa
TPEHUS MTOKOS1, APYTUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne ruiaHetr BOKpyr ComHma. IlepBas kocMmuueckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHON TOukHU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETIIIEHHOM OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. M3menenune mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOIIHOCTb. PaboTa Ccuil TSKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEpruu u padoThl. [loTeHIManbHas SHEPTUs Tela, MOJHATOTO Hajl
MMOBEPXHOCTHIO 3eMiu. [loTeHIManbHas 3HEPTUs C:KATOU NpyKUHbl. Knunernueckas
sHeprus. TeopemMa O KMHETHYECKOW SHEPrUU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPTHUH.

JHemoncmpayuu.

1. HabnrogeHme MexaHMUeCKOTro JIBHKEHUS Tella OTHOCUTEIBHO PA3HBIX TEll

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

CpaBHeHHME NyTe€d M TPAEKTOPUN ABMKEHUS OJHOIO M TOrO K€ TeJa
OTHOCHUTEJBHO Pa3HbIX TEJl OTCUETA.

N3mepenne CKOpOCTH ¥ YCKOPEHUS NPSIMOJIMHENHOTO JBKEHUS.
Hccnenosanne npru3HakoB PaBHOYCKOPEHHOTO IBUKEHHS.

HabGitoieHue NBUKEHUS Tema 1o OKPYKHOCTH.

HabutoieHne MexaHM4eCKHX SIBJICHUN, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PAaBHOMEPHOM M YCKOPEHHOM JBWIKECHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS Tella OT MACChl Tejla U JAEHUCTBYIOUIEH HAa HETO
CHJIBI.

HabutoieHne paBeHCTBa CUJI ITPU B3aUMOJICHCTBUM TEIL.

N3meHenue Beca Tena nNpu yCKOPEHHOM JBHKEHHUU.

Ilepemaya nmmynbca npyu B3aNMOJECUCTBUY TEIL.

[IpeoOpa3oBanHus FHEPTUU MTPU B3aUMOJECHCTBUH TEJL.

CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJACUCTBHH.

CoxpaHeHHe UMITyJIbca MPU A0COIIOTHO YIPYTOM B3aUMOJICHCTBUU.
HaOntonenue peakTUBHOTO JIBUKEHHSI.

CoxpaHeHre MEXaHUYECKOM SHEPTUH MTPU CBOOOTHOM MaICHUH.
CoxpaHeHrne MEXaHUYECKOM YHEPTUM IPH IBUKEHUU TEJIA IO IEUCTBUEM
IPYKHUHBI.

Jlabopamopnwie padbomol u onvimel.

1.

KoncTpynpoBanue TpakTta i pa3roHa M JAIbHEWIIETO PABHOMEPHOTO
JBM>KCHUS IIAPUKA WIIN TEIIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUXKCHUS
HIapyKa MO HaKJIOHHOM IIOCKOCTH.

OnpeneneHne yCKOpPEHHMs Tela NPHU PABHOYCKOPEHHOM JIBHJKEHHH I10
HAKJIOHHOU TUTOCKOCTH.

HccnegoBanue 3aBUCHMOCTH MYTH OT BPEMEHM IPU PAaBHOYCKOPEHHOM
JBM)KCHUHW 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruUIIOTE3BI: €CIIM TNPU PABHOYCKOPEHHOM JIBIKEHUH 0e€3
HaYyaJIbHOM CKOPOCTH IMYTH OTHOCATCS KakK psAJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOILIUE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnegoBanne 3aBUCUMOCTH CWJIBI TPEHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenre k03hHUITMEHTA TPEHUS CKOJBKCHHSL.

Ornpenenenue KECTKOCTH MTPYKUHBI.

Onpenenenue paOOThl CUJIbI TPEHMS MPU PABHOMEPHOM JBM)KCHHUM Teja
110 TOPU30HTAILHON MOBEPXHOCTH.



10. OmpenenieHne  pabOTHl  CHJIBI  YIIPYTOCTH TIPU  TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBHYKHOTO U TIOJABUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUs SHEPTHH.

Pa3znen 9. Mexannyeckne KoJieOaHUSI M BOJIHBI.

KonebarensHoe nBmkeHne. OCHOBHBIC XapaKTEPUCTUKHU KOJICOAHH: TEPUOI,
4acToTa, aMIUIUTyJa. MaremMaTuuecKuil U IpY>KUHHBIM MasTHUKH. [IpeBparenue
SHEPIUM NPU KOJIeOATEIHHOM JIBUKEHUM.

3aryxatomue — KojeOaHus.  BpiHykneHHele — kosieOaHusa.  Pe3onaHc.
Mexannueckue BoaHbl. (CBoiicTBAa MeXaHWYeCKUX BOJH. IIpogonbHbiE H
nonepeyHbie BOJHBL. J[TMHA BOJHBI W CKOPOCTh €€ pachpoCTpaHCHHS.
MexaHnueckne BOJHBI B TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI.

3Byk. ['pomMKOCTh 3ByKa W BbicOTa ToHA. OTpakeHue 3Byka. MHOpa3Byk u
YJIBTPa3BYK.

Hemoncmpayuu.

1. HaOmronmenuwe koJjieO0aHWil Tea IIOA AEUCTBUEM CHIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HaOntonenue BRIHYKICHHBIX KOJIEOAHUHM U pe30HaHCa.

Pacnpoctpanenue npo0JIbHBIX U MOMIEPEYHBIX BOJIH (HA MOJICIIH).

Habmronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopnvie pabomol u onvimel.

1. OmpeneneHue YacTOThl M TEpHoja KoJieOaHUN  MaTeMaTHYECKOTO
MasiITHUKA.
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2. OmnpeneneHue 4acTOTHI U IIepro/ia KoJIeOaHU MPYKUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCMMOCTH Tepro/ia KoJeOaHui MOABEUIEHHOTO K HUTH
rpy3a OT JAJIMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH MEPUOIA KOJICOAHUH NPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH INEpHOJa KoJeOaHUN rpy3a, MOABEIIEHHOTO K
HUTH, OT Macchl Ipys3a.
6. OmbITBl, JIEMOHCTPHUPYIOLME  3aBUCUMOCTh  Ilepuojia  KoJjeOaHUil
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.
7. W3Mmepenue yckopeHusi CBOOOIHOTO MaJACHUSI.
Pa3znen 10. DjiekTpoMarHuTHOE MOJi€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE  TOJIe.  OJEKTPOMAarHuTHble  BOJMHBL.  CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJH. Illkama sneKTpoMarHUTHBIX BOJIH. Mcronbs3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBS3H.



OnexTpomMarHuTHas npupoga ceeta. CKopocTh cBeTa. BoiaHOBBIE CBOICTBa
CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomoul u onvimel.

1. M3yueHue CBOWCTB SJCKTPOMATHUTHBIX BOJH C TMOMOIIBIO MOOWJIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbBIE SIBJICHHS.

JlyueBas  mogmens  cBera.  Mcrounmku — cBera.  [IpsamonuHeiiHoe
pacnpoctpanenue cBera. 3atMenus ConHua u JIynel. Otpaxenne ceta. [lnockoe
3epKajo. 3aKOH OTpaKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH mperomieHus cBera. I[lomHoe BHYTpeHHee
OTpakeHHe cBeTa. lcmonap30BaHUME TIOJIHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom omywedt B nwmH3e. Onruueckas cucrema (oroamnmapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cucteMa. bIu3opykocTh U
JTaTTbHO30PKOCT.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbtoTona. CroxeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus ceera.

Hemoncmpayuu.

[IpsiMonMHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomy4yenue nzo0paxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomiienue ceera.

OnTtuyeckuii CBETOBO/I.

Xox myueit B coOUparoiei JInH3e.

XoJ1 1yder B pacCEeUBAOLLIEH JIMH3E.

[Tomy4yenue n3o0paxeHuit ¢ TOMOIIBIO JTUH3.

[Ipunuun nerictBus poroannapara, MUKpPOCKOIA U TEIECKOIIA.

10. Mopens riasa.

11. Paznoxenue 6e10ro cBeTa B CIIEKTP.

12. [Tonydenue 6eyoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopuvie padbomoul u onvimel.

1. UccnenoBanue 3aBUCUMOCTH yrja OTPA)KEHUSI CBETOBOTO Jiyya OT yria
naJIcHUsI.

2. M3ydeHue XxapaKTEpUCTUK U300pAKEHUS MIPEIMETA B TNIOCKOM 3epKaJle.

3. HccnenoBaHue 3aBUCUMOCTH yTIJIa IPEJIOMIIEHUS] CBETOBOTO JIy4a OT yriia
NaJICHNs Ha TPAHUIIE «BO3yX—CTEKIIOM.
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4. Tlonmydenue n300pakeHUil ¢ TOMOIIBIO COOMPAIOIIEH TUH3BIL.
Omnpenenenre (GOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMpAroLIeit
JIMH3BI.

6. OIBITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CHEKTP.

7. OnBITHI MO BOCHPHUATHIO I[BETA MPEIMETOB MPH UX HAOIIOJCHUH Yepes
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBauroBbie IBJICHUA.

OmnbiTel Pesepdopna u mmanerapHas mojenb aroma. Moaens atoma bopa.
Hcnyckanue u noryionieHue ceeta aroMoM. KBauTel. JIuHeHyaToie CIEKTPHI.

PamnoaktuBHOCTE. Ab(a-, 6eTa- u raMma-uzinydeHuss. CTpoeHHe aTOMHOTO
anpa. Hykionnas Mogenb aroMHoro sapa. W3orombel. PaanoakTuBHBIE
npespaiuenus. [lepuoa nomxypacnaga aTOMHBIX SAEP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOTO M MacCOBOIO YHCEIL.
OHeprusi CBsI3M aTOMHBIX saep. CBsA3p Macchl W dHepruu. Peakuumm cuHTE3a U
nenenus saep. crounnku s3eprun CosHIa U 3BE3 .

AnepHas sHepretuka. JleMCTBUS paJMOAKTUBHBIX H3JIyYEHU Ha JKHUBBIC
OpPTraHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3IIy4EHHUs U TOTJIOLICHHMS.

2. CnexTpsl pa3jau4HbIX ra3oB.

3. CnekTtp Bozmopoa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuérunka HOHU3UPYIOIIUX U3TYyUEHHI.

6. Perucrpanus uznydeHus OpUpOAHBIX MUHEPAIIOB U ITPOLYKTOB.

Jlabopamopuvie padbomoul u onvimel.

1. HaGnrogeHue CIIOMIHBIX U JIMHEWMYAThIX CHEKTPOB U3JIyUYEHUS.

2. HccnenoBanue TPEeKOB: M3MEPEHUE HHEPTUU YACTULBI 110 TOPMO3ZHOMY

nytH (1o dpoTtorpadusim).

3. M3mepenue paanoakTUBHOTO (OHA.

IHoBTOpUTEIHbHO-0000IAKOIIUI MOAYJIb.

[ToBTOpHUTENHEHO--00001AIOLINI MOTYJb ITPEIHA3HAYEH AJIsl CUCTEMAaTH3aLH
u  0000mIeHUsT MPEIMETHOTO  COJAEpKaHUsS W ONbITa  JEATEJIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAK¥Ke IJIs MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy Mo (u3uke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII IpeaAMET.

[Ipu m3ydeHUM AAHHOTO MOIYJISI PEAU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OECHeunBaEeTCsl JOCTHXKEHUE MPEIMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyudeHus, (opmupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOEHUE HAay4HBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHUE YMEHUSIMH OOBICHATH (PU3HUECKUE
SBJICHUS, NPUMEHSSA IIOJy4EHHbIC 3HAHMA, pelarb 3aJayd, B TOM YHCIIE
Ka4EeCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IprHIMIIMATBHO AEATEIBHOCTHBIM XapakTep JaHHOTO pa3zelia pealu3yeTcs
32 CYET TOro, 4YTO OOy4YallIMecs BBINOJIHSIIOT 33JaHusd, B KOTOPBIX UM
IIPEIIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTh M HAYYHO OOBICHATH
busnyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MOBCETHEBHOM KU3HH;

UCII0JIb30BaTh HAYYHBIE METOJIbl UCCIIEOBAaHUSI (PU3UUYECKUX SIBJICHUH, B TOM
YycIie 1S IPOBEPKU TUIIOTE3 U MOJIYYEHUS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHBIE OCHOBBI HamOoOJiee BaXXKHBIX JOCTH)KCHHUU COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTUYECKOTIO UCIIOJIB30BAHUS PA3JIMYHBIX HCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IMPEBPAILECHHS U COXPAHECHMS BCEX M3BECTHBIX BHUJIOB
DHEPIUH.



IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbraTe udydyeHus: Gu3MKU Ha ypOBHE OCHOBHOI'O 0O0IIETr0 00pa3oBaHUs

y oOyuatoierocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTu:

1) naTpHOTHYECKOT0 BOCIIMTAHUS:

— MPOSIBJICHUE UHTEPECA K HCTOPUN U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
bu3nuecKoil HayKu;

— [IEHHOCTHOE OTHOIIEHHE K JOCTHKEHHSIM POCCUICKUX YUEHBIX--(U3HUKOB;

2) rPaKIaHCKOTO H TYXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

— TOTOBHOCTh K aKTMBHOMY y4YaCTHIO B OOCYKJE€HUU OOLIECTBEHHO 3HAYMMBIX
U OITHUYECKUX TMpoOJeM, CBS3aHHBIX C MPAKTUYECKUM [PUMEHEHHEM
JTOCTH)KEHUU (PU3UKH;

— OCO3HAaHUE BAKHOCTU MOPAIBHO--3TUYECKUX MPUHIUIOB B ACSATEIbHOCTU
Y4EHOT0;

3) 3cTeTH4eCKOro BOCIIMTAHUSI:

— BOCIIPUSITUE ACTETHYECKUX KadyeCTB (PM3MUECKOW HayKH: €€ TapMOHHYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IeHHOCTH HAYYHOT0 MO3HAHUS:

— OCO3HaHWE LEHHOCTH (U3NYECKOM HayKM KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJOTHM, BAXKHEWILIEH COCTABIISIOLIECH
KyJbTYpBHI;

— Ppa3BUTHE Hay4dHOH JI0003HATENILHOCTH, MHTEpeca K MCCIeA0BATEIbCKON
NESTENIbHOCTH;

5) ¢opvmupoBaHus  KYyJbTYPbl 3A0POBbS M  J3MOLMOHAJIBLHOIO
0J1aronosry4yus:

— OCO3HaHME LIEHHOCTH Oe30macHoro oOpas3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBUJ O€30IacHOr0 TIOBEJIEHHUS Ha
TpaHCIOPTE, HA JIOpOrax, C JIEKTPUUYECKHUM U TEIUIOBBIM 00OPYIOBaHUEM B
JOMAIIIHUX YCIOBUSX;

— c(hopMupoBaHHOCTh HaBbIKa peQIIEKCHMU, TpPHU3HAHKWE CBOEro IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4yejJoBeKa;

6) TPy 10BOT0 BOCIIUTAHMSI:

— AKTHBHO€ Yy4YacTHE€ B pPEUIEHUWM MNPAKTUYECKUX 3a4ad (B paMKax CEMBbH,
0o0pa3oBaTeNbHON  OpraHu3allK, TroOpoja, Kpasi) TEXHOJOTHUYECKOH U



COIMAIBHOW HAIpaBICHHOCTH, TPEOYIOMUX B TOM YHCIEe U (U3UUECKUX
3HAHUM;

e — MHTEPEC K MPAKTUUYECKOMY M3yUEHHIO TPpodeCcCHii, CBI3aHHBIX C (hU3UKOM;

e 7)3K0JIOTHY€CKOr0 BOCIIMTAHUS:

e — OpHUCHTAIMS HAa NMPUMEHECHHE (PUIMYECKUX 3HAHWHN IS pelieHus 3a7ad B
0o0JIacTH OKpy>Kalolllel cpebl, IJIaHUPOBAHUSI TOCTYNKOB U OIEHKH UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e — OCO3HaHHWE IJ00AILHOIO XapakTepa JKOJIOTHYECKHX IpoOjeM M IMyTed HX
pELICHHS;

e 8) amanTanuu K M3MEHSAKWINMMCH YCJIOBHAM COLHAJBHON M NPHUPOAHON
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJICHCTBUM TPU BBITOJHCHUH WCCICIOBAHUN U
MPOEKTOB (PU3UYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APpYTHUX;

e — TIOBBIIICHWE YPOBHA CBOCH KOMIIETEHTHOCTH YE€PEe3 MNPAKTUYECKYIO
JICATCIbHOCTD;

e —TIOTPEeOHOCTHh B (DOPMUPOBAHMH HOBBIX 3HAHMM, B TOM YHCiE (hOPMYJIUPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME Je(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JacTH
(du3ukwy;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B MNPUOOPETCHUM HOBBIX (PU3UUECKUX
3HAHMI;

e — CTpPEMJICHHE aHAIM3UPOBATH U BBISBIISATH B3aUMOCBS3U MIPUPOIbI, O0IIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DHU3NUECKUX 3HAHMIA;

e — OILICHKAa CBOMX JCHWCTBHM C YUYETOM BIIMSHUS HA OKPYXKAOLIYIO CpeENy,
BO3MOJKHBIX TJI00aJIbHBIX TTOCJIEICTBUI.

METAIIPEJMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOGHHMS TpOrpaMMmbl MO ()U3MKE HAa YPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y oOyyaroierocs: OyayT cpopMupoBaHbl MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEILHBIE YHUBEPCAJIbHBIE YUeOHBIC IeHCTBHS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4COHBIC  JCHCTBHUS,  PETYJSTHBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC YUeOHbIE NeiHCTBUA

Bba3oBble JJornueckue JeficTBUA:



BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIC NPHU3HAKH OOBEKTOB
(s1BIICHU);

yCTaHABJIMBATh CYIIECTBCHHBIA MPU3HAK KIACCH(PUKAIINKA, OCHOBAHUS JJIS
0000IIIeHHS U CPaBHEHHS,;

BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEUHS B PACCMATPUBAEMBIX (aKTax,
TAHHBIX U HAOIIOJICHUSX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITh NPUYUHHO--CJICICTBEHHBIC CBSI3U TP M3yYEHUU (U3UUCCKUX
SIBJICHWA W TIPOIIECCOB, JIeTIaTh BHIBOJBI C MCIIOIH30BAHUEM JEAYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bl O B3aUMOCBSI3SIX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO0 pelIieHus Yy4uyeOHOH (u3ndecKon
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIeHUs, BHIOOP Hambosee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOATEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble uccienoBareibCKue AeiicTBHA.

MCITI0JI30BATh BOMPOCHI KAK UCCIEA0BATEIbCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOJUTH MO CAMOCTOSITENBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIOKHBIM
(U3MYECKUI 3KCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PUIUYECKOTO
SBJICHUS;

OLICHMBAaTh HAa NPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHUIO,
NOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOAEHUS, OTIbITA, HCCIIEIOBAHUS;

POTHO3UPOBATh  BO3MOXKHOE JalibHElIlee pa3BUTHE  (PUINUECKUX
IPOLIECCOB, a TaK)K€ BbIIBUTaTh MPEINOJOKEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora ¢ undgopmanueii:

MPUMEHSATh Pa3IUIHBIC METObI, HHCTPYMEHTHI W 3alpOChI MPU TTOUCKE H
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM MPEIIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIPETHUPOBATH WH(OpPMAIHIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

CaMOCTOSATEIILHO  BBIOMpATh ONTUMAJIBHYIO (OpPMY  TIPEIACTABICHHUS
uHDoOpMaIlUl W WUTIOCTPUPOBATH pelIaeMble 3aadll  HECIOKHBIMHU
CXeMaMH, luarpaMmMamMu, HHOU rpauKoi U MX KOMOWHAIIASIMH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIE 1eliCTBHUS:

B XOJIe OOCYXKIEeHUs y4yeOHOro mMarepuana, pe3yJibTaToB J1adopaTOpPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYkIaeMON TEMBbI U
BBICKA3bIBaTh WJI€W, HAIEJICHHbIE Ha pEIICHUE 3aJaud W TOJJIep)KaHue
OJ1aroKesIaTeIbHOCTH OOIIEHHUS



COMOCTAaBIISATh CBOM CYXIEHUS C CYXACHUSMH JPYIMX YYaCTHUKOB
Juasora, oOHapyKMBaTh pa3IM4yKue U CXOACTBO NO3ULIMIL;

BBIPAKATh CBOIO TOUKY 3PE€HHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
nyOIMYHO MPEJCTABIATh PE3YIbTAThl BHIIIOJHEHHOTO (PU3NYECKOTO OIIbITa
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMATh W HWCHOJb30BaTh  IpPEUMYyIIECTBA  KOMaHIHOM U
WHAMBUAYAIbHON paOOThl MPH PEIICHUU KOHKPETHOW (Qu3ndecKon
poOJIEMBI;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH JEUCTBUS
no €€ JOCTH)KEHUIO: paclpedesaTh poiH, OOCYKIaTh IpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOI'O PE3yJIbTara Mo
CBOEMY HAIpPABICHUIO M KOOPAMHHUPYS CBOM JACUCTBUS C JAPYTUMH
YIeHAMH KOMaH/bL;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOIECHCTBHUSL.

PeryasiTuBHbIe YyHUBeEpPCaJIbHbIe Y4eOHbIE 1eiCTBUSA

Camoopranm3anus:

BBISIBJISATH NMPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOMUX
JUIS pelieHus] PU3NUECKUX 3HaAHU,

OPUEHTUPOBATbCA B  PA3NIMYHBIX IOAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, NMPHUHITHE PEIICHUs B TPYyIIE, MPUHATHE PEIICHUN
TpYHIoH);

CaMOCTOSITENIbHO COCTaBJIATh AITOPUTM pEIIeHUs PU3NUECKON 3a1a4u WIH
IUTaHAa HMCCIIEOBAHUSA C YY4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI pELICHUM;
JenaTh BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHBbIN MHTEJJIEKT:

JlaBaTh aJleKBAaTHYIO OLIEHKY CUTYallUU U IIpeJiaraTh Ij1aH €€ U3MEHECHUS,
OOBSCHATh NPUYUHBI  JOCTWXKEHUS  (HEIOCTHIXKEHHUs) pPEe3yJIbTaToOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIOJIHEHHUS
(Gu3NYeCKOro UCCIENOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBIIUXCA CUTYyallMi, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa LIEJIA U YCIOBUSIM;

CTaBUTh ce0sl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYroro;



IpU3HaBaTh CBOE MPABO Ha OLIMOKY MPU pPelieHur (PU3HUECKUX 3a]ad WU
B YTBEPKICHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

ITPEAMETHBIE PE3YJIBTATDBI

K koHIy oOyueHus B 7 KJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJI30BaTh  MOHATHS:  (U3MYECKME U XUMHUYECKUE  SIBJICHUA,
HaOJI0ZICHUE, SKCIEPUMEHT, MOJEINb, TUIOTe3a, €IUHUIbI (PU3UYECKHUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHHUS BeliecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHUYECKOE JBUXEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJIMHEMHOE), TPACKTOpHUs, PaBHOACHCTBYOIIAs
cwia,  gedopmanus  (ympyras, — IUlacTH4YecKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYBL;

paznuuarh sBiIeHUs (Auddy3us, TEIIOBOE ABMKEHUE YaCTHUI[ BEIIECTBA,
paBHOMEpPHOE  JBWKCHHE, HEPAaBHOMEPHOE  JBIDKEHUE, WHEPIUA,
B3aUMOJICUCTBUE TEJ, paBHOBECHE TBEPJBIX TN C 3aKPEIIEHHONW OCHIO
BpalleHus, Iepenaya JaBiCHUS TBEPABIMU TeJIaMHU, XUAKOCTSIMU U
razamu, arMmocepHoe MaBieHUE, IUJIaBaHUE TeJ, IMPEBpallCHUs
MEXaHUYECKON DHEPTrUu) MO OMUCAHWUI0 MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YyYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXalollleM MHpEe, B TOM uHcle (U3UUYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBMKCHHUS C Pa3IMYHBIMH CKOPOCTSMHU B JKHBOW W HEXKHUBOUN
pUpoje, ACHUCTBUE CHUJIBI TPEHUS B TPUPOJE W TEXHUKE, BIIHSHUE
aTMOC(EpHOTO JaBJICHUs Ha KUBOM OpraHU3M, IUIABaHHE PHIO, pblYaru B
TeJIe YeJOBeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHHM;
OTMCHIBATh M3yUYCHHBIE CBOMCTBA TeN U (M3UYECKUE SBIICHUS, UCIIONB3YS
dbuznyeckre BEIMYMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpeMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TSKECTH, BEC
Tela, CuUJla TPEHHS, JAaBlieHHe (TBEPAOTO Tela, JKUJIKOCTH, Tasa),
BBITAJIKMBAIOIIAS] CHJIA, MEXaHU4YecKas paboTa, MOIIHOCTh, TJICUO CHJIBI,
MOMEHT CHWJIBI, KO3(D(PHUIIMEHT TIOJE3HOTO JEUCTBUS MEXaHU3MOB,
KHHETHYCCKass W TOTCHIIMANbHAS JHEPrHs), NMPH ONMUCAHUU IPABHIIBHO
TPakTOBaTh  (U3MYECKHUH  CMBICT  HCIIONB3YEMBIX  BEJIWUYHMH, UX
0003HaueHUs W CAUHMIBI (U3UYECKUX BEIUYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYI0 BETUYHMHY C JAPYTMMH BEIMYUHAMH,
CTPOUTH TpaPUKN N3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;



XapaKTepu30BaTh CBOMCTBa Tel, (PU3UYECKUE SBICHUS W MPOIIECCHI,
UCIIOJIb3Ysl TIpaBuja CIOXKEHHUs cuil (BAOJL OAHOW mpsiMoii), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUiio paBHOBecHs phiuara (0J0Ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
OHEPruv, MpHU HTOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3aIUCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOIIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallud IPAKTUKO-OPHUEHTUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUH, PU3NUIECKHUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemar) pacu€THble 3amadd B 1—2 JEWCTBUS, MCIIONB3Yys 3aKOHBI H
dbopMyIibl, CBA3BIBAIONINE (PU3MYECKHUE BEJIWYMHBI: HA OCHOBE aHaIN3a
YCIIOBHS 33/1a4d 3alHCHIBATh KPATKOE yCIIOBUE, MOJICTABIATh (PU3NUECKUE
BETUYMHBI B (HOPMYJIBI U TMPOBOJUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE I PEIICHUs 3a/lay, OLEHUBATh PEATMCTUYHOCTD
MOJTY4YEeHHOU (PU3NUECKON BETUYNHBI;

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PpEIIUTh MPU MOMOIIU
($u3NYECKUX METOIOB, B ONIMCAHUH MCCIIEAOBAHUS BBIJCIATH IPOBEPSEMOE
OpeanoyiokeHue  (TUMoTe3y),  pa3inyaTb WM MHTEPIPETUPOBATH
MOJIYYCHHBIH pe3yNbTaT, HAXOAWUTh OIMOKM B XOJAE OIbITA, JeJaTh
BBIBO/JIBI T10 €T0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI 1O HAOMIOACHHIO (U3UYECKUX SABJICHUA WU
buznuecKux CBOMCTB TEN: bopMyIMpOBaThH IPOBEPSIEMBIEC
IPEIO0JIOKEHUs, COOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOT0 000py10BaHMs,
3aMKChIBATH XOJ ONBITA U (POPMYIMPOBATH BHIBOJIBI;

BBITIOJIHATD NPSIMBIE W3MEPEHUS PACCTOSIHUSA, BPEMEHH, MAacChl Tena,
o0béMa, CHUJIBI M TEeMIEepaTypbl C UCHOJb30BAHUEM aHAJOTOBBIX H
U(POBBIX TMPUOOPOB, 3aMUCHIBATH IIOKAa3aHUS MPUOOPOB C YyUETOM
3aJlaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH MCCIIETOBAHUE 3aBUCUMOCTU OAHOM (PM3UUECKON BETMYMHBI OT
JIPYrol C HCHOJB30BAHMEM MPAMBIX HU3MEPEHUU (3aBUCUMOCTH MYTH
PaBHOMEPHO JBHWKYLIETOCS TEJla OT BPEMEHM [BWXXEHUS TeEla, CHIIbI
TPEHUsI CKOJIBKEHUSI OT Beca Tella, kKauecTBa 00paboTKU MOBEPXHOCTEHN Tel
Y HE3aBUCUMOCTHU CWJIBI TPEHHUSI OT IIJIOIIAIA CONIPUKOCHOBEHHUS TEJI, CHIIbI
YOPYTOCTA OT YJ/UTMHEHHS TPYKUHBI, BBHITAIKUBAIOMICH CUIIBI OT 00BEMaA
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TeJo, YCIOBUI
TJIaBaHUs TeJ, YCJIOBUN paBHOBECHs phluara U OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOUpaTh YCTaHOBKY U
BBINIOJIHATh W3MEPEHHUsI, CIEeAys NPENoKeHHOMY IUIaHy, (DUKCUpOBATh
pe3yibTaThl TOJYYEHHOW 3aBUCHUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE
NPEJIOKEHHBIX TaOMUIl U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaMm
UCCIICIOBAHMUS;

IPOBOJNTH KOCBEHHBbIE HU3MEpEeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUIKOCTM W TBEPIOTO TeNa, CHUJla TPEHUS CKOJIbKEHUS,
JABJICHUE  BO3/AyXa, BbITAJIKUBAIONIAs  CHJIA, JICUCTBYIOIIAs  Ha
NOTPY>KEHHOE B JKUJKOCTh TeJO, KOI(PPUIMEHT TMOJIE3HOTO NeUCTBUS
IPOCTBIX MEXaHU3MOB), CIEAysd NPEIIOKEHHOW WHCTPYKUUHU: TIpU
BBIMIOJTHEHUH HW3MEPEHUI CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIUUCIISATH 3HAUEHUE UCKOMOW BETTUYHHBI;

cOO0JII0/1aTh MpaBUiIa TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIMUIBI JEHCTBUS MPUOOPOB W TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOONIAIOIIUECS COCYyabl, OapomeTp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh MPHUHIMIIBI JIEHCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHCAHHUS (B TOM YHCIHE:
HNOJUIMITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIPABIWYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP ), UCTIOIB3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHX SBJICHUN M HEOOXOJIMMBbIE (PU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpbl  (HAXOAUTh  HMHGOpPMAIMIO O  MPUMEPAX)
IPAKTUYECKOr0 HCIHOJb30BaHUs (PU3MUECKUX 3HAHUUW B TOBCEIHEBHOU
KU3HH 711 oOecriedeHusi 6€30MacHOCTU MpU o0paleHuu ¢ mpudbopamu u
TEXHUYECKUMHU yCTPOMCTBAMM, COXPAHEHHUS 3JI0POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPYKAIOIIEH cpefie;

OCYUIECTBJISTH OTOOpP HCTOYHMKOB HHpopMauuu B HMHTepHeTe B
COOTBETCTBHUHU C 33JaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOLINXCS
3HaHUW M TYTEM CpPaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJICIATDH
uHPOPMAIINIO, KOTOpas SBISIETCS NPOTHBOPEYMBOW MIU MOXKET OBIThH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUHN YUYE€OHBIX 3a/laHUl HAYYHO--TIOMYJIIPHYIO
JauTepaTypy  (pU3MUecKoro coiepXkaHHs, CIpPaBOYHbIE MaTepHabI,
pecypcbl ceti VIHTepHET, BlajeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC M YCTHBIE COOOINEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(POpMANUK (PU3NYECKOTO COACPIKAHUSA, B TOM



yucie myOJWYHO JeNaTh KPaTKHue COOOIIECHHSI O Pe3ysbTaTax MPOEKTOB
WIM Y4EeOHBIX MCCIENOBAaHUNM, MpPU H3TOM TPAMOTHO MCHOJb30BaTh
U3YYCHHBIM TOHSATUUHBIMN ammapaT Kypca (QU3MKH, CONPOBOXKAAThH
BBICTYIUIEHUE MTPE3EHTALINE;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEIOBAHUN paclpenesTh
00s3aHHOCTH B TPYyNIE€ B COOTBETCTBUU C IOCTABICHHBIMU 3aJla4yaMH,
CICIUTh 3a BBINOJHEHHEM IUIaHA JCHCTBUM, aJE€KBATHO OLICHUBATH
COOCTBEHHBIM  BKJaJ B  JEATEIBbHOCTh  TIPYNIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy oOyueHus B 8 kiiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHATUS: Macca U pa3Mephbl MOJIEKYJI, TEIJIOBOE JABUXKECHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAJUIMYECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACBHIINIEHHBIN Tap, BIAXXHOCTb
BO3/lyXa, TEMIIepaTypa, BHYTPEHHAS DSHEPrusi, TEIJIOBOM JBUTaTENb,
AJIEMEHTAPHBIN AJICKTPUUECKUN 3apsl, SJIEKTPUUECKOE T0JI€, TPOBOIHUKHU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyarh SBJICHUA (TEIJIOBOE paclIMpEHUE W C)KaTue, Terulonepenaya,
TEIUIOBOE PaBHOBECHUE, CMAYMBaHUE, KANWUISIPHBIC SBICHUSA, HCHApEHUE,
KOHJICHCAIUs, TUIaBJICHWE, KpUCTAUIM3amus (OTBEpJieBaHUE), KHUIICHHE,
Terionepeaaya (TETUIONIPOBOHOCT, KOHBEKIIHUS, U3JIyYCHUE),
ANIEKTpHU3AIUs TEJ, B3aUMOJICUCTBUE 3apAJIOB, ACHCTBUS DJICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aMMOJICICTBUE MAarHUTOB, JCHCTBUE
MarHUTHOTO TOJI Ha MPOBOJHUK C TOKOM, DJICKTPOMAarHuTHAsT MHIYKITUSA)
[0 ONHUCAHUI0O HUX XapaKTepPHbIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX  (PU3MUECKUX  SBJICHUM B
OKpY)KaloIlleM MHpE, B TOM 4YHucie (U3UYECKUE SIBICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATXKEHHWE W KaNWJUISIPHBIC SIBJICHUS B MPUPOJIE,
KpUCTaJUIbI B mpupojae, uznydeHue CosiHIA, 3amMep3aHue BOJIOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHESI, CHETa, 3JIEKTPUUECKUE
ABJIeHUsI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emun, Jpedd MoIOCOB, POJb MAarHUTHOTO TOJIS JJIS JKU3HU Ha
3emiie, MOJSIPHOE CHUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TIpHW3HAKH) (PU3NUECKUX
SIBIICHU;

OMUCHIBATh U3Y4YEHHBIC CBOMCTBA Tel M (DU3UYECKUE SBJICHUS, UCTIONIB3YS
bu3ndeckue BeTUYHHBI (TEMIepaTypa, BHYTPECHHSISI SHEPTHUS, KOJTUIECTBO
TEIUIOThI, YJEeJbHas TEIUIOEMKOCTh BEIIECTBA, VyJAeJNbHAas TEIJIOTa



IUTaBJICHUS, yJedbHas TEIIoTa MapooOpa3oBaHUsA, YyAENbHAs TEIUIOTa
CrOpaHHs TOIUIMBA, KOA()(PUIMEHT TOJE3HOrO JEHCTBUS TEIJIOBOU
MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3IYyXa, AIEKTPUYECKUHN 3apsf,
CHJIa TOKA, JJIEKTPUYECKOE HANPSIKEHHE, CONPOTUBIICHUE IPOBOJIHHUKA,
yAEJIbHOE  CONPOTUBIEHUE  BeEIIeCTBa, paboTa W MOIIHOCTh
AIEKTPUYECKOT0  TOKAa), MpPU OMNHCAHUU MPABUIBHO  TPAKTOBATh
(u3NYECKUN CMBICIT KCIIOJIb3YEMbIX BEJIIMYMH, 00O3HAUYEHUS U €IUHULIBI
(¢u3NYECKUX BEJIWYUH, HAXOAUTh (POPMYIbI, CBS3BIBAIOIIME JaHHYIO
¢u3NYeCKyl0 BENUYMHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Ted, (U3WYECKUE SBICHUS M TPOIECCHI,
WCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KHHETUYECKOM TEOPUH
CTPOEHHMSI BEIIECTBA, NPUHLHUII CYNEpPHO3UINHN MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAna, 3akoH Oma Juis yyacTKa LT, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMS JHEPIWM, IIPU OSTOM JaBaTh
CJIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alKMCHIBATH €r0 MaTEMaTUYECKOE
BBIPAKECHMUE,

OOBACHATh (PU3NYECKUE NPOLECCHl M CBOICTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTYalluil IPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrMuecKux
iaroB ¢ omnopoil Ha 1—2 H3y4YEHHBIX CBOMCTBA (PU3NYECKUX SIBJICHHI,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTteh pacy€THbE 3adadyd B 2—3 JIEHWCTBUS, HCIOJIb3Ys 3aKOHBI H
(dopMyIibl, CBsI3bIBarOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalln3a
YCJIOBHUSL 3ala4yd 3aIlMChIBATh KPATKOE YCIOBUE, BBIABIATH HENOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BbIOMpATh 3aKOHbI U (OPMYJIbL,
HEeoOXoauMble JUisi €€ peuieHus, NPOBOAUTH pPACUETHl M CpPAaBHHUBATh
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIAHHBIMU;
pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXKHO PEUIUTh M[PU MOMOIIU
($u3NYECKUX METO/OB, MCIOJb3ys ONHCAHHE HCCIEIOBaHUs, BBLICIATH
IIPOBEPSAEMOE  MPEIIOJOKEHUE, OLECHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEJCHUSI HCCIIENOBAHUS, J€JIaTh BBIBOIBI;

OPOBOAUTH OMBITBI MO HAOMIOACHUIO (PU3NYECKUX SBICHUN WIH
¢u3nyecKuX CBOMCTB TeJ (KanWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYYCHUH OT LBETAa H3Iy4arolieil (MOrIonaroiei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIIEPATYPhl KUIKOCTH H
IJIOIAAA €€ TMOBEPXHOCTH, DJJEKTPHU3alUWs Tel W B3aUMOJEHCTBUE
JNEKTPUYECKUX  3apsS0B, B3aUMOACHCTBHE IIOCTOSHHBIX MAarHUTOB,



BU3yalM3alisl MarHUTHBIX TIOJI€Hl TMOCTOSIHHBIX MarHUTOB, JCHCTBHS
MarHUTHOTO TOJIi HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBa DJIEKTPOJABUTATENII TIOCTOSHHOIO TOKa): (popMyIupoBaTh
poBepseMble MPEANOIOKEHUS, COOMPAaTh YCTAHOBKY M3 MPEJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOJIBI;
BBIMIOJHATh  MPSIMBIE  W3MEPEHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANpPSOHKEHUS C MCIOJb30BAHHEM
aHaAJIOTOBBIX NPHOOPOB M JATYMKOB (DU3UUYECKUX BEIMYMH, CPAaBHUBATH
pe3ynbTaThl U3MEPEHUM ¢ YUETOM 3aIaHHON a0COJIOTHON MOTPEIIHOCTH;
MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTU OHOU (PM3UUECKOM BETUYHHBI OT
JIpYro C  HCHOJb30BAaHUEM MPAMBIX HU3MEPEHU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUMKA OT €ro JUIMHBL, IUIOMAAU IONEPEYHOro
CEYEHHMS U YACIBHOIO CONMPOTUBJIEHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 TMPOBOAHHWK, OT HANpsDKEHHS Ha  MPOBOJHHKE,
UCCIIEJOBAaHUE TIOCJIEIOBATEIbBHOTO U  MapajUIeNIbHOTO  COEIUHEHUI
IPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBaHUE, COOMpaTh YCTAaHOBKY H
BBITIOJHATh WM3MEpPEHUs, CIeays MPEeIJIOKEHHOMY IUIaHy, (DUKCHpPOBATh
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJE TaOiull U rpaduUKoB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEJOBAHMS;

IPOBOJAUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIWYMH (yIenbHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTUBIEHUE MPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IJIAHUPOBATh H3MEPEHHs, COOUpaTh
OKCIIEPUMEHTAIBHYI0 YCTAaHOBKY, CIEeAysl MPEIOKEeHHONH WHCTPYKIHUU, H
BBIUUCIISATh 3HAUECHNUE BEJIMUMHBI,

COOJTI0IaTh MpaBUJIa TEXHUKK 0€30MaCHOCTH MPH padoTe ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCWCTBUA HW3YYCHHBIX NPHUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha WX OMHCaHHUS (B TOM YHCIE:
CUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIEpMETD,
BOJIBTMETpP, CUETUYMK 3JIEKTPUUYECKOM HHEPrHH, SJIEKTPOOCBETHUTEIbHBIC
npUOOPBI, HArPEBATEIbHBIEC IEKTPONPUOOPHI (MIPUMEPHI), INEKTPUUECKUE
NPEIOXPAHUTENH, FTEKTPOMATHUT, ANEKTPOJBUraTEIb NOCTOSHHOIO TOKA),
UCIOJIB3YSl 3HAHMSI O CBOWMCTBaxX (PM3MUECKUX SIBIICHUM U HEOOXOJIMMBbIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPONCTBA U HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETp, TEPMOC, TICUXPOMETpP, TUTPOMETpP, JABHTaTEIb BHYTPEHHETO
CropaHusi, JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl SJIEKTPUUYECKUX



Heneil ¢ mocaea0BaTeNbHbBIM U MapallIeIbHBIM COCTUHEHHEM 3JIEMEHTOB,
pasnuyas ycIoBHbIe 0003HAYCHHS SJIEMEHTOB JJIEKTPUIECKUX IIETICH;
NPUBOAUTh  NpPUMEpPHl  (HAXOIUTh  WHMOpPMAIMIO O  TIPHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKUX 3HAHWM B TOBCEIHEBHOM
JKU3HU I obecnieueHrs 6€30MacHOCTH MPpU OOpallieHuu ¢ nmpudopamMu U
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3JIOPOBbS W COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TMOBEICHHSI B OKPY KaIOIIeH cpeie;

OCYIIECTBISATh TOMUCK HMHPOpPMAIMH  (PU3UYECKOTO COJCpKAHUS B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUH M TYTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH WHGPOPMAIIUIO, KOTOPAs
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BATh MPH BHITIOJHEHUHN YUY€OHBIX 3a/IaHUN HAYYHO--TIOMYJIAPHYIO
auTepaTypy  (QHU3MYEecKoro  coiepXaHus, CIpPaBOYHBIE MaTepuabl,
pecypcsl cetu MHTEepHET, BageTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusi HHGOPMALIMU U3 OJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHbIE M KpaTKUE YCTHBIE COOOIIEHUS,
o006mass uHOpMALMIO U3 HECKOJIBKMX HCTOYHUKOB (PU3UYECKOTO
CONEp)KaHUsi, B TOM 4YHCIE MMyOJWYHO TPEACTABISATh PE3YJIbTATHI
IPOEKTHOM WJIM HCCIEN0BATEIbCKON AESITEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BAaTh MU3YUYCHHBI TMOHSATUWHBIN  ammapaT Kypca (U3UKH,
COIPOBOXAATh BBICTYIUICHUE MTPE3CHTALIUEH;

IpU BBITIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAHUA (PU3UIECKUX
MPOIIECCOB paclpeAesisaTh OOS3aHHOCTH B TPYMNE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICAUTH 32 BBITIOJHEHUEM IIJIaHA JICUCTBUI U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIAJ B
NEATETLHOCTh TPYIIIBI, BRICTPABATh KOMMYHHUKATHBHOE B3aMMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xonIty 00yueHus B 9 kJiacce nmpeaMeTHBIC pe3yIbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUI:

UCIIOJIB30BaTh IOHATHA: CHCTEMA OTCU€Ta, MaTepuajgbHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOrO ABWXKEHUS, nedopmanus
(ympyrasi, mnjacTuyeckas), TPEHHUE, LEHTPOCTPEMUTENBHOE YCKOPEHHE,
HEBECOMOCTh U MEpPEerpy3ku, LEHTP TKECTH, aOCOJIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOIO Tejla, paBHOBECHE, MEXAaHUYECKUE KOJIeOaHUsS U
BOJIHBI, 3BYK, MH(pa3ByK M YJIbTPa3ByK, JJIEKTPOMArHUTHbIC BOJIHBI,
IKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JATbHO30PKOCTb,
CHEKTPhI UCIYCKAHUS M MOTJIOUIEHUs, anb(a-, 0eTa- U raMmma-u3ayyeHus,
W30TOIIBL, SIAEPHAS SJHEPIETUKA;



paziuyath SIBJICHUA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEITHOE
JBIKEHUE, PaBHOYCKOPEHHOE IMPSMOJIMHEMHOE JIBUJKEHHE, CBOOOJHOE
najicHue Tej, paBHOMEPHOE JIBMXKEHHE 10 OKPY>KHOCTH, B3aUMOJCHCTBUE
T€J, PEAKTUBHOE JIBIKEHUE, KOJieOaTeIbHOE ABMXXKEHHE (3aTyXaroliue u
BBIHYKJICHHBIE KOJIeOaHMsI), PE30HAHC, BOJIHOBOE IBIIKEHHE, OTPAKEHUE
3ByKa, MNPSIMOJIMHEHHOE PacClpOCTpaHEHUE, OTPAXKEHUE U TPETOMIICHUE
CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3yIoKeHHe OeJIoro CBeTa B
CHEKTp M CJOXXKEHHE CHEKTpaJbHBIX IIBETOB, JIMCIIEPCUSl CBETA,
€CTEeCTBEHHAsl PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEMYATOrO CIEKTpa
W3JIyYEHUS ) M0 ONMKUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYEHHBIX  (PU3NUECKUX  SIBICHUU B
OKpY’)KarolieM Mupe (B TOM YHCIIe (PU3MYECKUE SIBJICHUS B MPUPOJIE:
MPUJIUBHI U OTJIUBBI, ABUXKEHUE TuiaHeT COJIHEUHOU CUCTEMBI, PEaKTUBHOE
JIBW)KCHUE JKUBBIX OpPraHU3MOB, BOCHPHUSTUE 3BYKOB JKUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH, 3XO, LBETa TeT,
ONTUYECKUE SIBJICHUS B TMPHUPOJIEC, OMOIOTHYECKOE NEUCTBHUE BUAMMOTO,
yIbTPadUOIECTOBOTO U PEHTICHOBCKOTO M3JIYyUYE€HHH, €CTECTBEHHBIN
PaIOAaKTUBHBIN (HOH, KOCMUYECKHE Iy4Yd, PaJHOAKTHUBHOE H3IyYeHUE
NPUPOJIHBIX MHUHEPAJOB, JICUCTBUE PAJAUOAKTUBHBIX W3IyYEHUNA Ha
OpraHu3M 4eJIOBeKa), MPH STOM IEPEBOAUTH MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBbIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX
SIBJICHU;

ONKCHIBATh U3YyUCHHBIE CBOMCTBA TeN M (DU3UUECKUE SBIICHUS, UCIIONIb3YsI
dbu3ndeckue BENIUYMHBI (CpPelHsSIsi U MTHOBEHHAas CKOpPOCTh Teja MpHU
HEPAaBHOMEPHOM JBH)KCHUH, YCKOPEHHE, IMEPEMEIICHUE, MyTh, YIIOBas
CKOpPOCTh, CHUJIa TPEHHS, CHUJIa YNPYrOCTH, CHUJA TKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJICHUsI, BEC Tejla, HUMIIYJIbC Tejla, HWMIYJIbC CHUJIbI,
MeXaHuueckass paboTa M MOIIHOCTh, MOTCHUHAIbHAS HHEPTHs Tela,
MOAHATOTO HaJ MOBEPXHOCTHIO 3€MIJIM, MOTCHIMAIbHAS SHEPTUSA CHKATOU
NPYKUHBbI, KHUHETUYECKash DJHEpPrus, I[OJHAs MEXaHW4yecKass DJHEpPrus,
MepUoJ U 4acToTa KoJieOaHUi, JTMHA BOJHBI, TPOMKOCTb 3ByKa M BBHICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTellb MPEJIOMJICHUSI CPEJIbl), TIPU OMUCAHUU
MPaBUJIBLHO TPAKTOBATh (DU3UYECKUN CMBICI UCIOJIB3yEMbIX BEJIUYMH,
0o0O3HaueHNs W CIAUHMIBI (U3MUYECKUX BEIWYUH, HAXOAHWTH (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUYECKYIO BEJIMYHMHY C APYTHMMH BEIMYUHAMH,
CTPOUTH TparKU U3yUCHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMYNH;
XapakTepu30BaTh CBOWMCTBA Tei, (U3UUecKue SBICHHS M MPOIECCHI,
UCIIOJIb3Yys 3aKOH COXPAHEHUS! SHEPryu, 3aKOH BCEMUPHOIO TATOTEHUS,



OPUHLUI CYNEpPHO3UIMN CWJI, MNPUHIUI OTHOCUTENbHOCTU [amumies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHHS UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsI0BOTO U MAaCCOBOTO YHUCEN
NP SIIEPHBIX PEaKUusx, MpU 3TOM JlaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIUCBIBATh €0 MAaTEMAaTHYECKOE BBIPAKECHHUE;

OOBSCHATh (PU3MYECKUE TPOIECCHl U CBOMICTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyaI[il MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISTH
NPUYUHHO--CJIC/ICTBEHHbIE  CBSI3U, CTPOUTH  OOBsICHEeHHME U3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOil Ha 2—3 M3YYEHHBIX CBOMCTBA (hU3HUECKHUX
SIBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THBIC 3amadd  (ommMparomuecs Ha cucreMy U3 2—3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIINE (PU3NUECKHE
BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJaud 3allMChIBaTh KpaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIM M30BITOUYHBIE JaHHBIE, BbIOWPATh
3aKOHBI U (POPMYIBI, HEOOXOANMBIE AJISI PELICHUS, MPOBOIUTH PACUETHI
OLICHWBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYCHHA (PU3NIECKOU
BEJIMYMHBI;

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PpELIUTh MpPU MOMOLIH
($u3NYECKUX METO/OB, HCHOJIb3Yysl ONUCAHHE HCCIIEIOBAaHUS, BBIICIATH
IPOBEPSIEMOE  NPEINOJOKEHUE, OLEHUBATh IPAaBUWIBHOCTh MOPSAIKA
NPOBEJCHUSI  MCCIEAOBAaHUA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH 1 OTIBITOB;

OPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WU
¢u3nyecKux CBOWCTB Ted (M3ydeHHE BTOporo 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUsl HHEPrHM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJIbIX KOJ€OaHUM, MPSIMOJIMHETHOE PacIIpOCTPAHEHUE CBETA,
pasnoxeHue OeNoro cBeTa B CIIEKTP, U3yUEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajie M CBOMCTB M300pa)keHHsI NpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX WU JIMHEHYaThIX CIEKTPOB M3IYUYCHHS):
CaMOCTOATENIbHO  COOMpaTh YCTAHOBKY M3 H30BITOYHOrO  Habopa
o0Opy/OBaHUS, OMNHCHIBATH XOJ  OMBITAa W €r0  Pe3yJbTaThl,
(dbopMyIIUpOBaTh BHIBOJIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpeqHee 3HAa4YeHHE W3MEpSIeMON BeIMYMHBI ((POKYCHOE pacCTOSHHE
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOp crHocoba H3MEPEHHUS
(M3MepUTEILHOTO PUOOpPa);

IPOBOANTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHHM (3aBUCUMOCTbh IYTH OT BPEMEHH



P PaBHOYCKOPEHHOM JIBHJKEHMHM O€3 HaudaJbHOM CKOPOCTH, NEpHoa
KojaeOaHuii MaTeMaTHYECKOro MasTHHKA OT JJIMHBI HHUTH, 3aBHCHUMOCTHU
yrjla OTpa)X€HUsI CBETAa OT yIJla MaJeHUs M yria MpeJoMJICHUS OT yrIJa
najieHus1): IUIAaHUPOBAaTh MCCIIEIOBAaHUE, CaMOCTOSITEILHO COOHpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJdbTaThl IMOJYYEHHOH  3aBUCHUMOCTH
bU3MYeCKUX BETUYMH B BHUAC TaOMHI U TpaduKOB, AETIaTh BBIBOIBI IO
pe3yJibTaTaMm MCCIeI0BaHNUS;

MPOBOJAUTh KOCBEHHBIE H3MEpeHUs] (U3NUYECKUX BEIUYUH (CpemHss
CKOPOCTh M YCKOpPEHHE TejJa TMPU PABHOYCKOPEHHOM JIBHIKCHUH,
YCKOpEHHE CBOOOJHOTO TaAeHUs, >KECTKOCTh MPYKHUHBI, KOA(PPUIIUEHT
TPEHUSI CKOJBXKCHUS, MEXaHWYeCKas pabdoTa W MOIIHOCTh, YacTOTa W
nepuosl KoJeOaHW MaTeMaTHYeCKOTO | TMPYXKHHHOTO MAasSTHUKOB,
ONTHYECKasl Cuja CcoOuparomed JIMH3BI, pPaguOaKTUBHBIN  (POH):
IJIAaHUPOBAaTh H3MEPEHUS, COOMpaTh AKCIICPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJTHATh W3MEPCHHUS, CIEeAysl MPEII0KEHHON WHCTPYKIINN, BBIYUCIISATH
3HAYCHWE BEJIMYMHBI U aHAJTU3UPOBATH MMOJTYUYEHHBIE PE3YIbTATHI C YIETOM
3aJaHHOM TOTPENTHOCTH U3MEPEHUI;

co0JIro1aTh MpaBUIa TEXHUKHU 0€30IIaCHOCTH IMPU padoTe ¢ J1abopaTOPHBIM
o0opyI0BaHUEM;

pa3MyaTh OCHOBHBIC TIPU3HAKKM H3YUYCHHBIX (PU3UUECKUX MOJICIICH:
MaTepHaibHas TOYKA, aOCONIOTHO TBEPIOE TEIO0, TOUYCYHBIM HCTOYHUK
CBETa, Jy4, TOHKas JMH3a, IUIAHETapHas MOJEIb aToMma, HYKJIOHHAas
MOJIEIb aTOMHOTO SI/Ipa;

XapaKTEePU30BaTh TPHUHIUIBI  JEUCTBHSI HM3YyYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM Ha WX OMNUCAHUSA (B TOM YHCIE:
CIIUJIOMETpP, JaTUYMKH TIOJIOKEHHUS, PACCTOSHUS W YCKOPEHHUs, pakera,
9XOJIOT, OYKH, Tepuckom, (oroanmapar, ONTHYECKHE CBETOBOJIPI,
CIIEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), HCHOJB3ys 3HAHUS O
CBOMCTBaX (UBMYECKUX SBJICHUW W  HEOOXoaUMbIe  (PU3HUYECKUE
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbI U CXEMAaTHYHBIC PUCYHKH M3YYCHHBIX TEXHHUYCCKHUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHX IPOIECCOB
NpU PEIIEHUH YYeOHO--MPAKTHYECKUX 3a7ad, ONTHYCCKHUE CXEMBI IS
MTOCTPOCHUS N300paKEHUM B TUIOCKOM 3€pKaJjie M COOUpArOIICH JIMH3E;
IPUBOIUTH  MpHUMEPHl  (HaXOAUTh  HHQPOPMAIIMIO O  MpPHUMEpax)
MPAKTHYECKOIO MCIOJIB30BaHUS (PU3MUECKUX 3HAHWKW B ITOBCEIHCBHOM
JKU3HU JIs obecnieueHrs 6€30MacHOCTH MPpU OOpallieHuu ¢ npudopamu u
TEXHUYCCKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOJIOICHUS
HOPM 3KOJIOTUYECKOT0 TTOBEJICHUS B OKPY KAIOLIEN CPEIE;



OCYIIECTBISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACPKAHUS B
WHTepHeTe, caMOCTOATENBHO (POPMYIIUPYsI TOMCKOBBIN 3a1poc, HaXOAUTh
IYTU ONpPEIENIEHUsI JOCTOBEPHOCTH IMOJyY€HHON MH(OpMAlMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENBbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPHU BBIIIOJHEHUHN YUYE€OHBIX 3a/laHUll HAYYHO--TIOMYJIIPHYIO
JUTepaTypy  (puU3MUecKoro coiepikaHHs, CIPABOYHbIE MaTEepHUaJIbI,
pecypchl cet IHTepHeT, BiIaeTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHpOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOIO COAEpIKaHMS,
yOJMYHO MPEICTABIATh PE3YyJIbTaThl IPOSKTHOW WIIM UCCIIEI0BATEIBCKON
NEATEIbHOCTH, TPH 3TOM T[PaMOTHO  HCIOJIb30BAaTh  HM3YyYECHHBIN
NOHATUUHBIM anmapar HM3y4aeMoro pasjena (U3UMKA U CONPOBOKIATH
BBICTYIUICHHE TIpe3eHTaluel ¢ yd4yéToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoanuectBo 4acoB JIeKTPOHHBbIE
Ne HanmeHoBaHue pa3iesi0B U TeM (uudposbie)
KontpoJbHble IIpakTnyeckne
n/n NMPorpamMmabI Bcero od0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl
Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPY>KaI0IEro Mupa
11 dusuka - HayKa 0 IPUPOJIC 2 bubmmorexa HOK
' Y PHPOA https://m.edsoo.ru/7f416194
bubmunoreka IIOK
https://m.edsoo.ru/7f416194
12 du3nvecKre BETUUNHBI 2 1 Hudposas mabopaTopust
1o pusuke
(yueHnnueckasi)
Bubmoreka 11OK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ| TO3HAHUS httos://m.edsoo.ru/7f416194
Uroro no pazneny 6
Pa3nen 2. [lepBoHayajibHbIe CBeJeHUSI 0 CTPOEHHHU BellecTBA
bubmuoreka [IOK
https://m.edsoo.ru/7f416194
2.1 CrpoeHue BelecTBa 1 [udposas mabopaTopust
o pusnke
(yueHuueckasi)
29 JBmxeHne 1 B3aMMOICHCTBHE YACTHII 5 1 bubmorexa 1TOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHple COCTOSIHHSI BEIIECTBA 2 brbmmorexa LOK
' P H https://m.edsoo.ru/7f416194



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

Hroro mo pazgeny

Paznen 3. /IBu:keHHe M B3aumMojeiicTBHE TeJl

3.1 MexaHuueckoe IOBUKECHUE

bub6moreka 1HOK
https://m.edsoo0.ru/7f416194

3.2 Wuepnus, mMacca, TUIOTHOCTh

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

3.3 Cuna. Bunsl cun

14

bu6moreka IIOK
https://m.edsoo0.ru/7f416194
[udposas madbopaTopust

1o pusuke
(yueHnuueckasi)

Wroro no pazneny

21

Pa3zpnen 4. [laBiieHne TBEPABIX TeJl, >)KUAKOCTEH U ra3oB

41 Hasnenue. [lepenaua naBneHust TBEPABIMU

TCJI1aMH, XUJKOCTAMHU U Ira3aMiu

bubmuoreka [IOK
https://m.edso0.ru/7f416194
udposas maboparopust
1o pusuke

(yueHnnueckasi)

4.2 JlaBlieHre >KUIKOCTH

Bbubmuoreka [IOK
https://m.edso0.ru/7f416194
Hudposas mabopaTopust
o pusnke

(yueHuueckasi)

4.3 AtMmocdepHoe naBicHHE

Bbubnuoreka [HOK
https://m.edso0.ru/7f416194
Hudposas maboparopus
o ¢pusnke

(yueHnueckasi)



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

JleicTBUE )KUIKOCTHU U T'a3a Ha OTPYKEHHOE

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

4.4 7 3 [Mudporas madbopaTopus
B HUX TECJIO0
o ¢u3uke
(yueHnueckasi)
Hroro mo pazaeny 21
Pa3nen 5. PaGoTa u MOIITHOCTH. DHEPrusi
bubmoreka 1HOK
51 Pa6 3 1
aboTa H MOTHHOCTE https://m.edsoo.ru/7f416194
bubmunoreka IIOK
https://m.edsoo.ru/7f416194
OO6pa3oBaTenbHbBINH HAOOD
5.2 IIpocTeie MeXaHHU3MBI 5 1
0 MEXaHHKE,
MEXaTPOHHKE U
poOOTOTEXHUKE
5.3 Mexanndeckasi SHEPIUs 4 1 bromiorexa TOK
https://m.edso0.ru/7f416194
Utoro no pazaeny 12
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 12



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

8 KJIACC

KoaunvecTBOo 4yacoB JIeKTPOHHBbIE
HaunmeHoBaHme pa3iesioB U TeM (mudposbie)
Ne i/ Konrpoabnbie | IIpakruueckue
MPOrpaMMBblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TenioBble siBJIeHUs
bubmuorexa ITOK
11 C i 7
TPOCHIE H CRONETEA BetecTsa https://m.edsoo.ru/7f4181ce
bu6moreka IIOK
https://m.edsoo.ru/7f4181ce
12 TemnoBbie TPOIECCHI 21 1 5 udposas madoparopust
1o pusuke
(yueHnuueckasi)
Hroro no pazneny 28
Pa3nen 2. JnekTpuyeckue U MarHUTHbIE SIBJIEHHUSA
bubnuorexa [JOK
3 3 https://m.edsoo.ru/7f4181ce
21 J'ICKTpI/I‘{€CKI/IeUSap$II[bI. apsDKEHHBIC TEJIa y 1 Lindposas naGoparopus
Y WX B3aUMOJICHCTBUE
1o pusuke
(yueHnnueckasi)
butmmoreka IIOK
https://m.edsoo.ru/7f4181ce
2.2 ITocTosSTHHBIN MEKTPUUYECKHA TOK 20 1 7 [Mudporas madboparopus
o pusnke
(yueHnueckasi)
2.3 MarHuTHbBIC SBIICHUS 6 1 15 bubmmorexa LJOK

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



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

[Mudposas madboparopus

o ¢pusuke
(yueHnuueckasi)
24 DNeKTpOMarHuTHas: MHAYKIHS 4 E::SSJTE;T.Z;(SOOL.ISII; 1181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 145



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

9 KJIACC

KoaunvecTBOo 4yacoB JIeKTPOHHBbIE
HaunmeHoBaHme pa3iesioB U TeM (mudposbie)
Ne i/ Konrpoabnbie | IIpakruueckue
TMPOrpPamMMBblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypeni
Paznen 1. Mexanuueckue siBJIeHHS
bubmuoreka IIOK
https://m.edsoo.ru/7f41a4a6
Hudposas mabopaTopust
1o (u3uke
11 MexaHH4YeCcKOe IBMIKEHUE U CITIOCOOBI €T0 10 1 (yuenuueckas),
OTHUCaHUS OO6pa3oBarenbHbBIN
Habop 1o MEXaHUKE,
MEXaTPOHHKE U
poOOTOTEXHUKE,
HOYTOYK, MDY
bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6
12 B3aumoneiicTBue Ten 20 1 3 udposas maboparopust
1o pusuke
(yueHnnueckasi)
Bubmoreka 1HOK
13 SaKOHbI COXpAHEHHS 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazaeny 40
Pa3znen 2. MexaHu4ecKkue KoJIEOAHUSI M BOJTHBI
2.1 MexaHn4deckne KoJieOaHus 7 3 bubmmorexa LIOK

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



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

[Mudposas madboparopus
o ¢pusuke
(yueHnueckas),
O0pazoBarenbHBII
Ha0op M0 MEXaHUKE,
MEXaTPOHHKE U
pOOOTOTEXHUKE,
HOYTOYK, MDY

2.2

Mexanndeckrue BOJIHBI. 3By1(

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

Utoro no pazaeny

15

Pa3nen 3. 3J1€KTPOM3FHI/ITHOC moJjie¢ " 3JECKTPOMArHUTHBIC BOJIHBI

3J'I€KTpOMaFHI/ITHOG II0JIC U

bubmmoreka 1HOK

3.1 6
AJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pa3znen 4. CBeToBbl€ sIBJIEHUS
bubnmunorexa 1HOK
4.1 3 6
AKOHPL pACTIpOCTPATICHILT CReTa https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
[udposas mabopaTopust
no ¢usuke
4.2 JIuH3BI ¥ oNITHYECKUE TPUOOPHI 6
(yueHunueckas),
OO6pa3oBaTenbHBIH

Habop MO MEXaHHKE,
MEXaTPOHHUKE U



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

pOOOTOTEXHUKE,
HOYTOYK, MDY

bub6moreka 11OK

4.3 P 0 3 2
AIOICHIE DELIOTO CRETa B CHEKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 5. KBantoBble siBiaeHUs!
bubmoreka 1HOK
5.1 Hcnyckanue OTJIOIICHHE 4 1
HYCIAIHE 1 TOTIOMEHHIE ChETa aToMON https://m.edsoo.ru/7f41a4a6
bubmuoreka IIOK
https://m.edsoo.ru/7f41a4a6
Hudposas mabopaTopust
1o (u3uke
(yuenuueckas),
5.2 CtpoeHne aToMHOTO siapa 6 1 N
OO6pa3zoBarenbHbBIN
Habop 10 MEXaHHUKe,
MCXAaTPOHUKE U
pOoOOTOTEXHUKE,
HOYTOYK, MDY
Bubmoreka 1HOK
5.3 Snepusie pea 7 1
JICPHPIC peaiitin https://m.edsoo.ru/7f41a4a6
Htoro no pazaeny 17
Paznen 6. IloBTOPHTEIHHO-00001AIOIIHI MOTYJIb
6.1 [ToBTOpeHne n 0600IIeHNE COEPIKAHUS 9 5 bubmuoreka LIOK
' Kypca (pusuku 3a 7-9 Kmacc https://m.edso0.ru/7f41a4a6
Uroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27



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

YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Gusuka, 7 kinacc/ [leppimkud A.B., O61ecTBoO ¢ orpaHuyeHHON
OTBETCTBEHHOCTHIO «/J[PODAY; AkiinonepHoe 0011ecTBO «M31aTenbCcTBO
«IIpocBenienne»

» dusuka, 8 knacc/ [lepoimkua A.B., O61IecTBO ¢ OrpaHUYEeHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AxuinonepHoe obmiecTBo «M3naTenscTBo
«IIpocBenieHne»

» Gusuka, 9 knacc/ [eppimkun A.B., ['yrauk E.M., OG11ecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «JIPODAY; AkiinonepHoe obiectBo «3naTenbcTBoO

«ITpocBemenne

METOANYECKHUE MATEPUAJIBI JISA YUUTEJISA

Kabapnun O.®., OpnoB B.A., 9Benuuk J.E. u ap. [lox penakuueit [Tunckoro
A.A., Kabapauna O.®. ®usuka (yriayobieHHsiid ypoBeHb).M «IIpocseiienne»
2017,

Crenanosa I'.H. COopnuk BonpocoB u 3aga4 1o ¢usuke, 10-11. C-Tlerepoypr
«CTIT HIKOJIA» 2015;

VYrinyonennoe uszyuenue gusuku B 10 - 11 knaccax: Ku. nns yaurens/ O.0.
Kabapnun, C.W1. Kabapauna, B.A. OpnoB u ap.; [lox pea. O.®. Kabapauna, B.A.

Opnosa. — M.: IIpocsemenue, 2014.



MATEPHUAJIBHO-TEXHUYECKOE OBEUITEYEHHUE

O6opynoBaHue 1IeHTpa 00pa30BaHUs €CTECTBEHHO-HAYYHOU U TEXHOJIOTUYECKON
HanpasieHHocTel «Touka poctay: Lludposas nabopatopus no Gpusmke
(yuenuueckas), OOpazoBaresbHbIN HA0OP IO MEXAaHUKE, MEXAaTPOHUKE U

poboToTexHuke, HOyToyK, MDY

IMUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
MHTEPHET

http://www.elkin52.narod.ru - «3anumMaTensHas pu3rKa B BOPOCAaX U OTBETAX).
OueHb MHTEPECHBIN U KPACOYHBIN CAalT, HA KOTOPOM BbI HAM/IETE THICSYN OTBETOB
Ha THICSYH BOIIPOCOB OTHOCHUTEIHHO Pa3IMYHBIX IPUPOIHBIX SIBICHHM, a TAKKE
3aHUMATEIbHBIC OIBITHI U TECTHI IO (DHU3HKE.

http://physics.nad.ru/physics.htm - «®u3uka B aHUMAIUSIX». 31€Ch B
AHMMAITMOHHOW (hOopMe TIPEICTABICHBI pa3/ieiibl GU3NKU: ONITHKA, MEXaHHUKA,
TEpPMOJIMHAMHUKA (C TEKCTOBBIMU TOSCHEHHUSIMU) H JP.

SAKnacc. Pexxum gocryma: https://www.yaklass.ru/

Uchi.ru. Pexxum noctyna: https://uchi.ru/

doxchopa. Pexum goctyna: https://foxford.ru/

OI'BHY "OUIIN". Pexxum noctyna: https://fipi.ru/


http://www.elkin52.narod.ru/
http://physics.nad.ru/physics.htm
http://www.yaklass.ru/
















