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[TOACHUTEJIBHA A 3AIIMCKA

[Iporpamma 1o ¢u3nMKe HA ypPOBHE OCHOBHOTO OOINET0 00pa3oBaHMs COCTaBlieHa Ha OCHOBE
MOJIOXKEHUH ¥ TpeOOBaHMIA K pe3yJIbTaTaM OCBOCHHS Ha 6a30BOM YPOBHE OCHOBHOM 00pa3oBaTeIbHON
porpaMMmel, ipenctasieHHbIX B @I'OC 000, a takxke ¢ yuétom (enepabHo# padodeii mporpaMMbl
BocniuTanus U Konuenmuu npernoaBanus yueoHoro npeameta «duzukay.

Coneprkanue mporpammbl 1o (pu3MKe HarpaBiieHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH OOYyYarOIMXCSl U OpraHu3aluio M3y4deHHs (U3UKU Ha JIeSTeNbHOCTHOH ocHOBe. B
mporpaMmMe 1o (pu3KKe yUuTHIBAIOTCS BO3MOXHOCTH YU€OHOTO IpeMeTa B peasin3aliui TpeOoBaHUM
OI'OC OO0 k mIaHupyeMbIM JTHYHOCTHBIM M METallpeIMETHBIM pe3yJibTaraM OOy4YeHHMs, a TaKkkKe
MEXIIpEeIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIETo
obpazoBaHwusl.

[IporpamMa 10 (HU3WKE YCTaHABIWBACT pacIpellesiecHue Y4eOHOro Marepruaia Mo TojaM
oOyueHus (1o Kiiaccam), mpejsiaraeT NpUMEpPHYIO OCIeA0BaTEIbHOCTh U3YUEHHUS TEM, OCHOBAHHYIO
Ha JIOTUKE Pa3BUTHUSI IPEIMETHOTO COJEPKAHUS U yU€Te BO3PACTHBIX 0COOEHHOCTEH 00yUaroIuXCsl.

[Tporpamma no ¢u3mke pazpaboTaHa C MEIbI0 OKAa3aHUS METOJAMYECKON TTOMOIIHM YUUTEIO B

CO3/IaHnU pabouelt TporpaMMBbI 10 yUeOHOMY MPEIMETY.
@du3nKa SBISETCS CHCTEMOOOPA3yIOIMUM JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,

MOCKOJIbKY (DHM3MYECKHe 3aKOHBI JIe)KaT B OCHOBE IMPOIECCOB U SIBJICHUH, M3YyUaeMbIX XUMHEH,
Omonorueii, acTpoHOMued W (Qu3mdeckoil reorpadueif, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUPa, TIPEIOCTaBIIsIeT Hanbojee ssCHble 00pa3iibl IPUMEHEHHUSI HAYyYHOTO METO0/1a TTO3HAHMUS,
TO €CTh cIt0c0o0a NOTYUYEeHHUs JOCTOBEPHBIX 3HAHUN O MUPE.
Onra W3 TJIaBHBIX 3a1ad (U3HYECKOTO 00pa3oBaHUsS B CTPYKType OOIIero oOpa3oBaHHS
COCTOHUT B ()OPMHUPOBAHUH €CTECTBEHHO-HAYYHOM TPAMOTHOCTH M HHTEpECa K HayKe Y 00yUJaroIuXCsl.
Wzyuenne ¢usznkun Ha 06a30BOM YpPOBHE IMpeNrojiaraeT OBJIAJACHUE CJETYIOIIUMHU
KOMIIETEHTHOCTSMH, XapaKTePU3YIOIUMHU €CTeCTBEHHO-HAYYHYIO TPAMOTHOCTE!
- Hay4HO OOBSICHSITH SIBJICHUS,
- OIICHUBATh ¥ MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIeIOBAHUS;
- HHTEPIPETUPOBATH JaHHBIE U UCIIOJIb30BAaTh HAYUHBIC JOKA3aTEIbCTBA JUISI TOJIyYCHHUS BHIBOJIOB.
[lenmn w3yueHwss (U3HKE HA YPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS OIpENEEHB B
Konnenmun npenogaBanusi yueOHoro mnpeaMera «®Puznkay B 00pa30BaTeIbHBIX OPraHU3aIUSX
Poccuiickoit ®enepanuu, pealus3ylOlUX OCHOBHBIE 00111€00pa30BaTeNbHbIE  MPOrPaMMBI,
YTBEPKIAEHHON PENICHUEM

Konnernn Mununcrepctsa npocsemenusi Poccutickoit @eaepamuu (mpotokosa ot 3 aexadbpst 2019 r.

Ne TIK-48H).
Henu nzyuenust Gpuszuku:

. npuoOpeTeHHe HWHTepeca M CTpeMJICHHs] OOYyYaroIMXCsl K HAy4YHOMY H3YUEHHUIO
IPUPOJIBL, PA3BUTHE UX HHTEIUICKTYAIBHBIX M TBOPUECKHUX CITIOCOOHOCTEH;

. pa3BUTHE TPEACTAaBICHUH O HAyyHOM MeToJie IMO3HaHHS M (HOpPMHUpPOBAHHE
UCCIIEI0BATEILCKOTO OTHOIIEHHS K OKPY KAIOIIUM SIBIICHHSIM;

. (dbopMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysbTaTa H3y4eHHUs] OCHOB CTPOCHUS
MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKU;

. (dbopMupoBaHUE IPEACTABICHAN O POJM (GU3HUKH JUIS Pa3BUTHUS APYTHX €CTECTBEHHBIX

HAYK, TCXHUKHU U TCXHOJIOT Hﬁ;



. pa3BUTHE TPEACTaBICHUM O BO3MOXHBIX cepax Oyaymieil mnpodeccruoHaTbHON
JIeSITETFHOCTH, CBSI3aHHOH ¢ (PU3HUKOH, MOJITOTOBKA K JaTbHEHINEMy 0OYYEeHHUIO B 3TOM HAIPaBJICHUH.

JlocTukeHre OTUX Ieeld mporpaMMbl MO (HU3WKE Ha YPOBHE OCHOBHOTO OOIIEro
obOpa3zoBaHust 00eCIIeUnBaCTCs pEIICHUEM CACAYIONINX 3a1ad:

. npuOOpeTeHue 3HAHW O JAUCKPETHOM CTPOSHHH BEIIEeCTBA, O MEXaHHUYECKHX,
TEIJIOBBIX, ANEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

. NpHOOpeTeHHe YMEHUN OMUCHIBATh W OOBSICHATH (PU3UYECKUE SIBICHUS C
UCIOJIb30BaHUEM TIOJyUYEeHHBIX 3HAHUI;

. OCBOEHHE METOJIOB PEIICHUS] MPOCTEHIIMX PacyETHBIX 3a/lad C HCIHOJb30BaHUEM
bu3MUeCKUX MOJIeNiel, TBOPUECKUX U MPAKTHKO-OPUEHTUPOBAHHBIX 33]1a4;

. pa3BuTHE YMEHHUU HaAOONAaTh NPUPOJHBIE SBIECHUS U  BBIIOJHATH OIBITHI,
nabopatopHbie pabOThl U IKCIEPUMEHTAIBHBIE UCCIICIOBAHMS C WCIOJIB30BAHUEM H3MEPUTEIHHBIX
puOOpPOB;

. ocBoeHHEe MPUEMOB paboThl ¢ WHpOpManmell (U3UUECKOTO COACpKAHUSI, BKIIOUAs
WH(OPMAIIMIO O COBPEMEHHBIX JIOCTHKEHUSX (M3WKH, aHAIM3 W KPUTHUYECKOE OIICHUBAHHE
nH(OPMAIIHH;

. 3HAKOMCTBO cO cepaMu MpodeccrnoHaIbHOM NeSITeTbHOCTH, CBSI3aHHBIMU C (PU3UKOH,
¥ COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMHU Ha JOCTIDKEHHSIX (PH3UICCKON HAYKH.

Ha w3yuenue ¢usuku (0a30BbIi ypOoBeHb) Ha YPOBHE OCHOBHOTO OOIINETo 0Opa3oBaHUs
oTBOaMTCS 238 wacoB: B 7 kiacce - 68 yacoB (2 yaca B Hezaemo), B 8 kiacce - 68 gacoB (2 yaca B
HeJneno), B 9 kinacce - 102 yaca (3 yaca B HEJIeIO).

[Ipemnaraemsrii B mporpamme 1o (pu3nKe rmepedeHb 1a00paTOPHBIX paboOT U OIBITOB HOCHT
pEeKOMEHIaTeTbHBIN XapaKTep, YIUTENh JejIaeT BRIOOp MPOBEICHUS JIA0OPATOPHBIX pabOT U OMBITOB C
Y4€TOM HMHAMBUAYAIBbHBIX OCOOEHHOCTEH OOydaroluXCsl, CIUCKA SKCIEPUMEHTAIBHBIX 3a/laHui,
mpeaaraeMbIX B paMKaX OCHOBHOTO TOCYJJapCTBEHHOTO DK3aMeHa o (pu3uke.



COJIEP)XAHUE OBYUYEHUM A
7 KJIACC
Paznen 1. ®usnka u €€ posb B MO3HAHUU OKPY’KAIOIIET0 MUPA.

Ousuka - Hayka O mpupoje. SBieHus npupoinsl. Duznyeckue SIBICHUS: MEXaHHYECKHE,
TEIUIOBbIE, AJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnyeckue BeIWMYMHBL V3MepeHHe (QU3HUYECKUX BeIWYHH. @Du3WUecKkne MpHOOPHL
[TorpentHocTs W3MepeHnit. MexayHapoIHast cucTeMa €IMHUII.

Kak ¢u3uka u qpyrue ecTecTBeHHBIE HAYKH M3y4aroT MpUpoay. EcTecTBeHHO-HAYUHBINH METOJT
MO3HAHUs: HAOIIOZEHHWEe, MOCTAHOBKA HAay4YHOTO BOIPOCA, BBIABM)KEHHE THUIIOTE3, SKCIEPUMEHT II0
IpoOBepKe Trunore3, oObsICHEHHE HalmonaeMoro sipieHus. Onucanue (U3NYECKUX SIBJICHUH C
IIOMOIIBIO MOJENEH.

JlemoncTpanuu:

1. Mexanuueckue, menuoevie, 31eKmMpU4eCKue, MAZHUMHblE, C6EMOEble AG/ICHUA.
2. Qu3uueckue npubdopvl U npoueoypa RNPAMbIX UBMEPEHUI AHAN0206bIM U UUPPOELIM
npubdopom.

Jlabopatopupie pabOTHI U OTBITHI:

1. Onpedenenue yensvl Oe1eHUA WIKATbI UIMEPUMETbHO20 PUdOpa.

2. H3mepenue paccmoanuil.

3. H3mepenue 00véma sxcuokocmu u meépoo2o mena.

4. Onpedenenue pazmepog Maivix mel.

5. H3mepenue memnepamypsl HpU HOMOWU HCUOKOCHIHO20 MEPMOMempa u Oamyuka
memnepamyphbl.

6. IlIposedenue ucciedosanua no npoeepke 2unome3ssl: OAJ1bHOCHb NOJIEMA WAPUKA, NYUIEHHO20
20pU30HMAIbHO, meM 00.1buie, Yem 00buie 6bICOMa NycKda.

Paznen 2. [lepBoHavanbHble CBEEHUS O CTPOCHHUM BELLIECTBA.

CrpoeHnue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, JOKA3bIBAIOIIUE JTIUCKPETHOE
CTPOCHHE BEIECTBA.

JIBuxenne wyactuil BemiectBa. CBsI3b CKOPOCTH JABMXKEHHSI YacTHI[ C TeMIEpaTypoil.
bpoynoBckoe mBmwxkenwe, auddysus. BiammonmeiicTBHe YacTHI[ BeIIECTBA: NPUTSIKCHHE U
OTTaJIKUBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOSHHUE ra30B, KUAKOCTEH U TBEPABIX (KPUCTATUTUUECKUX )
Ten. B3auMocCBSi3b MeXJy CBOMCTBAMHM BEIIECTB B pPAa3HBIX arperaTHbIX COCTOSIHUSIX M HX

ATOMHO-MOJIEKYJISIpHBIM cTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

JlemoHncTpanuu:

1. HaonawoeHnue 0poyHOECKO20 08UNCEHUA.

2. Hab6monenue nuddy3un.

3. HabGmonenue siBnenwit, 00bICHSIOMUXCS MPUTSHKEHUEM WA OTTATKUBaHUEM YaCTHIT
BEIIIEeCTBA.

JlaGoparopHbie pabOTHI U OTIBITHI.

1. OreHka guaMeTpa aToMa METOJ0M PSIOB (C UCIOJIb30BaHHEM (hoTorpaduwii).

2. OMBITHI 110 HAOTIOACHHUIO TEMJIOBOTO PACITUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TPUTSKEHUSL.



Pa3zpnea 3. /IBuskeHue u B3aumMojieiicTeue Te.l.
Mexannueckoe nBmwkeHue. PaBHoMepHOe U HepaBHOMepHOe BIKeHUEe. CKopocTh. Cpeausis
CKOPOCTH TPY HEPABHOMEPHOM JIBMKEHUHU. PacuéTr myTu U BpeMeHU JABUKCHUS.

SIBnenne uHepuuu. 3aKOH WHEPIHMH. B3anMoeiicTBre Tell Kak IpUYUHA U3MEHEHHUS CKOPOCTH
IBUKEHHS Teln. Macca kak Mepa uHepTHOCcTH Tena. [ImoTHocTh BemecTBa. CBsi3b TUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIEeCTBA.

Cura Kak xapakTepucTHKa B3amMoaeicTBus Tenn. Cuma ynpyroctu u 3akoH ['yka. U3mepenne
CHJIBI C TIOMOIIBIO JTWHAMOMETpA. SIBIIeHWE TATOTEHHS W cuia TsokecTH. CHila TSDKECTH Ha JIPYTHX
mranetax. Bec Ttema. HeecomocTh. CroXeHHe CHII, HapaBICHHBIX 110 OJHOW TIPSMOH.

PaBnoneiictByromas cwit. Cwta TpeHus. TpeHHe CKONBKEHHS U TPeHHUE MOKOs. TpeHue B IpUpoae U

TEXHHKE.
Hemoncmpauuu.
1 Habmonenne MexaHMUeCKOro ABMKEHHS Tela.
2 N3mepenue ckopocTH MPSIMOJIUHEHHOTO IBUKECHHUSL.
3. Habntonenue siBineHus: HHEPIUU.
4 Habmtonenne u3MeHeHus: CKOPOCTH MTPH B3aUMOICHCTBHH TEJL.
5 CpaBHeHuE Mace 10 B3aUMOJICHCTBUIO TEIL.
6. CrnosxeHue cuil, HalPaBJIEHHBIX 110 OJJHON IIPSIMOH.

Jlabopamopnusie padomsl u onvimoi.

1. Omnpenenenre CKOPOCTH PaBHOMEPHOTO JIBUKECHHUS (IMApUKa B )KUIKOCTH, MOJICITH
ANEKTPHUIECKOTO aBTOMOOMIIS U TaK Jlajiee).

2. Omnpenenenne cpeiHell CKOPOCTH CKOJBXKEHHs OpyCcKa WM IIapuKa 110 HaKJIOHHOM
ILIOCKOCTH.

3. OmnpenerieHne MIOTHOCTH TBEPIOTO Tela.

4. OnBITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTD pacTsKeHUs (1ehopMaliuu) IpyKUHbBI OT

MPUIIOKEHHOM CHITBI.

5. OMnBITHL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHHSI CKOJIBXKEHHUS OT Beca Tesla U
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBnenue TBEPABIX TN, JKUIKOCTEN U Ta30B.

JlaBnenne. CrocoObl yMEHBIIEHHUS] U yBEIUYEHUs naBieHus. JlaBieHue raza. 3aBUCUMOCTh
JaBIIeHUS Taza oT o0b&Ma, Temmeparypbl. [lepenava naBieHUS TBEPABIMH TEJIaMH, KHIKOCTSIMH U
razamu. 3akoH [lackamns. [THeBMaTndyeckne MalmuHbBI. 3aBUCUMOCTD JABICHUS KHUIKOCTHA OT TITyOWHBI.
I'unpocrarnyecknii mapagokc. CooOmmaromuecst cocynbl. | napaBindecKue MeXaHu3MBbI.

Atmochepa 3emmm u armocdepHoe nmaBieHHe. [IpHUMHBI CYIIECTBOBAHHS BO3IYIIHOM
obooukn 3emyn. Omnbir  Toppuyermmum. V3mepeHme arMocpepHOTO JIaBJICHHS. 3aBHCHMOCTH
aTMOC(EpHOTO JaBJICHUS OT BBICOTHI Haj ypoBHeM Mops. [IpuOopsl miist u3MepeHus: atMoc(hepHOTo
JTaBJICHUSL.

JleiicTBUE ®UJIKOCTH M Ta3a HA MOTPYKEHHOE B HUX Tello. BriTakuBaroias (apXxuMe0Ba) Cuia.
3akoH Apxumena. [lnaBanue ten. Bo3nyxonnaBanue.

JemoHncTpanuu.

1. 3aBUCHMOCTD JaBJICHUA ra3da OT TCMIICPATyPhI.



2. [lepenaua naBieHUs KUIKOCTHIO U TA30M.

3. Coobmaromumecs: CoCy/Ibl.

4. ['unpaBnuueckuii npecc.

5. [IposiBienue aelicTBUs aTMOC(EpHOTO JTaBICHUSI.

6. 3aBUCUMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00BEMa MOy KEHHOM YacTH Teja u

IJIOTHOCTH JKUJIKOCTH.
7. PaBeHCTBO BBITAIKUBAIOIICH CHUITBI BECY BHITECHCHHOM JKUIKOCTH.
8. VYcnoBue mtaBaHus TeJ: TUTABAHUE WK ITOTPYKEHUE TENT B 3aBUCUMOCTH OT
COOTHOIIEHUS IJIOTHOCTEH Tejla U )KHUIKOCTH.

Jlaboparopubie pabOTHI K OTIBITHI.

1. HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJe OT 00bEMa OrpyKEHHON B )KHUJKOCTh
YacTH Teja.

2. OmnpenieneHne BHITATKUBAIOIIEH CUJIBL, IEHCTBYIOLIEH Ha TEJIO, IOIPYKEHHOE B
KUJKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEHN CUJIBL, JEMCTBYIOLIEH HA TEJIO B KUAKOCTH,

OT Macchl Tena.

4, OneITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIBIL, IEHCTBYIOIIEH Ha
TEJIO B KHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KUAKOCTH YACTH Tella U OT IUIOTHOCTH YKHJIKOCTH.

5. KoncrpyupoBanue apeomeTpa Wil KOHCTPYHUPOBAHUE JIOJAKHU U OIIpe/ieJieHne e&
Ipy30IOABEMHOCTH.

Paznen 5. Paborta u MomHOCTh. DHEPrHsl.

Mexanunueckas padota. MomHocTh. [IpocThie MexaHW3MBI: pbryar, 010K, HAaKJIOHHAS TUIOCKOCTbD.
[IpaBuio paBHOBecus poyara. [[puMeHeHne npaBuia paBHOBECHS pbldara K 0JI0Ky. «30J10TO€ IIPaBUIIO»
Mexanuku. KIIJ[ mpocteix mexanm3moB. [IpocTeie MexaHW3Mbl B OBITY M TeXHUKE. MexaHuueckas
sHeprus. KuHernueckas W mnoTeHuLManbHas dSHeprus. [IpeBpaieHue OgHOro BUIAa MEXaHMUYECKOM
SHEPIrUM B JIpYroi. 3aKOH COXPAHEHMsSI SHEPTUU B MEXAHUKE.

JemoncTpanuu.

1. IIpuMepbl IPOCTHIX MEXAHU3MOB.

JlaboparopHbie pabOTHI U OTIBITHI.

Omnpenenenne pabOThI CHIIBI TPEHUS TIPH PABHOMEPHOM JIBHYKEHUH TeJa MO TOPU30HTATEHON
MIOBEPXHOCTH.

NccnenoBanue ycinoBuid paBHOBECHS pblyara.

N3mepenue K111 HaKIOHHON MIJIOCKOCTH.

W3ydenue 3aK0HA COXpaHEHUSI MEXaHUYECKOW SHEPIUU.
8 KVIACC

Pasnen 1. TemnoBele siBiI€HUS.
OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KHHETHUUECKOW TEOpWUH CTPOEHHUs BerecTBa. Macca u
pa3Mepbl  arOMOB U MOJIEKYJL OnbIThl,  MOJATBEPXKAAIOLUIAE  OCHOBHBIE  IMOJIOKEHUS

MOJ'ICKynSIpHO-KHHCTH‘-ICCKOﬁ TCOpHHU.



Mogenu TBEPAOro, KUAKOIO M razoo0pa3HOro COCTOSHUHM BemlecTBa. Kpucrammnueckue u
amopduble Tena. OOBsICHEHHE CBOMCTB ra3oB, JKUAKOCTEH M TBEPIBIX TeJd Ha OCHOBE IOJIOKEHUI
MOJIEKYJISIPHO-KMHETHYECKOH Teopun. CMaunuBaHue U KalWJUISpHBIE IBIICHUS. TemIoBoe paciupeHue u
cKaTue.

Temmneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTBIO TEIJIOBOIO ABM)KEHUS YacTUll. BHyTpeHHs4
sHeprus. CrnocoObl U3MEHEHUs] BHYTPEHHEH SHEpruu: Terionepeaaya U copepiieHue padboTsl. Buabl
TeIUIONEepeIadun: TEeIJIONPOBOJHOCTh, KOHBEKIIUS, H3TyUeHHE.

KonnuectBo TemnoTel. VYienbHas TEIUIOEMKOCTH BellecTBa. T1emmooOMeH U TeIlioBoe
paBHOBecHe. Y paBHEHHE TeIUIOBOro Oananca. [napnenue u orBepaeBaHe KpUCTANTMYECKIX BEIIECTB.
Vnenpnas ternorta miasieHus. [lapooOpaszosanue n konneHncanus. Mcmapenne. Kunenue. Y nenbHast
TETUTOTa TapooOpa3oBaHus. 3aBUCHMOCTH TEMIIEPaTyPbl KUIIEHUST OT aTMOC(EPHOTO JTaBICHHS.

BrnaxHocts Bo3myxa.

OHeprus TOILUBA. Y iebHAasl TEIJI0Ta CTOPAHHUS.

[Tpuniuns! paboTs! TernoBsix asurareneit KI1J] reroBoro apuratens. TemioBsle JBUTATENN U
3alUTa OKPYKaroIER Cpebl.

3akoH COXpaHCHUM U IIPCBPAILCHUA SHCPTHUHU B TCINIOBBIX ITPOHICCCAX.

JemoncTpanuu.

1. Habmotenne 6poyHOBCKOTO JIBUXKEHUS.

2. Ha6monenne nuddy3um.

3. Habmonenue siBneHuit cMauyrBaHUs ¥ KAWL PHBIX SIBICHUH.
4. Habumonenue TemioBoro paciipeHust Ted.

5. N3menenue naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU WIIH OXJIKICHUH.
6. [IpaBuia u3mMepeHus: TeMmepaTyphl.

7. Bunae! renonepenaun.

8. OxnaxJieHre Ipu COBEPILICHUN PaOOTHI.

9. Harpeanue npu coBepiiieHUU paOOTHI BHEIIIHUMH CHJIAMHU.
10. CpaBHeHuE TEINIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

11. Habmonenue kumneHusl.

12. Habmonenue moctosHCTBa TeMIIepaTyphbl MpH TIABJICHUH.

13. Mopenu TEIIOBbIX JBUTATENEH.

Jlabopamopuvie pabomst u onvimol.

1. OMNBITH 0 OOHAPYKECHHIO JISUCTBHS CHJI MOJICKYJIIPHOTO TTPHTSDKEHUS.

2. OMNBITHI 1O BRIPAIIABAHUIO KPHCTAJIIOB TOBAPEHHOM COJIM HJIHM caxapa.

3. OMNBITHI 110 HAOJIOICHHUIO TEILIOBOTO PACIIUPESHHMS Ta30B, JKUIKOCTEH B TBEPIBIX TEI.
4. OmnpenerieHne JaBieHUs BO3ayxa B OaJIJIOHE IITPHUIIA.

5. OMNBITHI, IEMOHCTPHPYIOIIHE 3aBUCUMOCTD JaBJICHUS BO3]TyXa OT €ro 00bEMa 1

HarpeBaHus WM OXJIAXKICHUS.

6. [IpoBepka rumnoTe3sl IMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETpUUYECKON TPyOKe OT TeMIlepaTyphl.

7. Habmronenne n3MeHeHus: BHYTpEeHHeH SHepruu Tena B pe3yJibTare TerIonepeaadd u

pa6OTBI BHCIIHHUX CHIJI.



8. HccnenoBanue sBneHus TEIIOOOMEHA PU CMELTMBAHUN XOJIOJHOW U ropsiueit BOJIBL.
9. Omnpenenenre KOJIMYECTBA TEIIOTH, IOJIyYEHHOIO BOJOH IIPpU TEMII000MEHE ¢

HarpeTbiM MCTAJUNIMYCCKUM [MUIIUHAPOM.

10. Omnpenenenue yieabHON TEIOEMKOCTH BEILIECTBA.
11. Hccnenosanue mpouecca UCIapeHHs..

12. OmnpeneneHre OTHOCUTENBHON BIAKHOCTH BO3yXa.
13. Omnpeznenenue yaeabHON TEINIOTHI IUIABJICHUS JIbJA.

Pa3znen 2. DiekTpudeckne 1 MArHUTHBIE SIBJICHUSI

Onextpuszanus Ten. J[Ba poja snekTpuyeckux 3apsiioB. B3aummonelcTBHE 3apsKEHHBIX Tell.
3akon KynoHa (3aBUCHMOCTb CHJIBI B3aMMOJICHCTBHS 3apsSKEHHBIX TeJl OT BEIUYMHBI 3apsOB U
pacCTOSTHUS MEXKTy TeJlaMu).

Onextpuueckoe noie. Hanpsoxk€HHOCTh siexTpuueckoro moss. [lpunnun cynepro3uniuu
HIIEKTPUUYECKHX TOJIel (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snextpuueckux 3apsioB. DJIEMEHTAPHBIM d1eKTpuueckuit 3apsa. CTpoeHue atoma.
[IpoBOTHUKY M TUDIEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPHUECKOT0 3apsia.

DJNEeKTpUYECKUH TOK. YCIOBHS CYIIECTBOBaHMS dJEKTPUUECKOT0 Toka. Vcrounuku
MOCTOSIHHOTO TOKa. JIeWcTBUSL 9JIEKTPHUECKOro TOKa (TEIIOBOE, XHMHYECKOe, MAarHUTHOE).
DIEKTPUYECKUM TOK B )KUJKOCTSIX U Ta3ax.

DOnektpuyeckas 1enb. Cuiia Toka. DnekTpudeckoe HanpspkeHue. COnmpoTHBIEHNE MMPOBOTHHUKA.
VYaenbHOoe compoTHBIeHHE BemlecTBa. 3akoH Owma s yvactka uenu. llocnenoBarenbHoe u
napajijielIbHOe COeIMHEHNE TPOBOJHUKOB.

PaboTta m MOImHOCTE 3MEKTpHUYEeCKOTO ToKa. 3akoH Jxoymns-JIeHra. DiaeKkTpuyecKkue Nenu u
MOTPEeOUTENN AIMEKTPUIECKOM dHEepruH B ObITY. KopoTkoe 3aMbikaHUeE.

[loctosiHHble MarHUTHL. B3auMojeicTBHe TMOCTOSHHBIX MarHUTOB. MaruutHoe mode.
MarnutHoe moJjie 3eMJId U €ro 3HaueHue i Ku3HU Ha 3emiie. OnbIT Opcrena. MarHuTHoe moje
AJIEKTpUYecKoro Toka. IIpuMeHeHne AJIeKTpOMarHuTOB B TexHUKe. JlelicTBHMe MAarHWUTHOTO TOJIS Ha
MPOBOJIHUK C TOKOM. DJIEKTpPOJIBUTATENbh HMOCTOSHHOTO TOKAa. Mcmonp30BaHME 3JIEKTpOJBUTATENeH B
TEXHUYECKHUX YCTPOHUCTBAX U HA TPAHCIOPTE.

Oneiter  @apanes.  SBneHue  sneKTpoMarHMTHOM — uHAykiuu.  [lpaBuno  JleHna.
OnextporeHeparop. CrnocoObl TMOJXY4EeHHUS DJIEKTPUUYECKOW HSHEPruu. JIEKTPOCTAaHIIMK  Ha
BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Hemoncmpauuu.

DneKTpu3anus Tei.

JIBa poja 3JIeKTpUYECKUX 3apsi/IOB ¥ B3aUMOJICHCTBUE 3aPsKEHHBIX TEI.
YCTpolcTBO U ICHCTBHE DIIEKTPOCKOIIA.

DnekTpocTaTH4ecKast HHYKITHSL.

3aKOH COXpaHEHUs HIIEKTPUUECKHX 3apsIOB.

[TpoBOTHUKY U AUATEKTPUKH.

MopenupoBaHie CHIOBBIX JTMHUN 3JIEKTPUUYECKOTO TOJISL.

HcTounnky NOCTOSHHOTO TOKA.

A S RN A o

JIecTBHS 3IIEKTPUUECKOTO TOKA.



10. DIIEKTPUUECKHU I TOK B )KHJIKOCTH.

11. ["azoBbIi pazpsi.

12. N3mepenue cuitbl TOka aMIeEpMETPOM.

13. N3mepenue 31eKTpuiecKoro HaupspkeHUs BOJIBTMETPOM.

14. Peocrar n marasun conpoTHUBICHUN.

15. B3aumoieficTBUE OCTOSIHHBIX MAarHUTOB.

16. MonenupoBanue HEBO3MOKHOCTH Pa3eJICHUS IIOJIOCOB MArHUTA.

17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18.  OmmwiT Dpcrena.

19. MarauTtHoe 1noJje Toka. JIeKTPOMarHur.

20. JlelicTBME€ MarHMTHOTO IOJISI HA MPOBOJIHUK C TOKOM.

21.  DieKTpoJBHUraTellb MOCTOSHHOTO TOKA.

22. UccnenoBanue SIBICHUS dJIEKTPOMArHUTHOW MHTYKITUH.

23.  Omnbitel @apanest.

24.  3aBUCUMOCTDH HANPaBIICHUS UHAYKIIMOHHOTO TOKA OT YCIOBHM €r0 BO3HUKHOBEHHS.

25.  DneKTporeHeparop HOCTOSHHOTO TOKa.

JlaboparopHbie pabOTHI U OTIBITHI.

1. OTBITHI IO HAOTIOACHUIO JICKTPU3AINH TET MHIYKITUEH U IPH COTPUKOCHOBEHUH.

2. UccnenoBanue AeMCTBUSI 2JIEKTPUUECKOTO TOJISl HA TPOBOJHUKHU U JIUDJICKTPUKH.

3. Coopka u nmpoBepka paboThI JIEKTPUUECKOHN TN TOCTOSTHHOTO TOKA.

4. I3MepeHue U peryJupoBaHHUe CUIIbI TOKA.

5. I3mepeHue U peryupoBaHuE HANPSKEHUS.

6. MccnenoBanue 3aBHCHUMOCTH CHJIBI TOKa, UAYIIETO 4Yepe3 PE3UCTOp, OT COMPOTHUBICHUS
pe3ucTopa U HaIpsHKEHHs Ha PE3UCTOpE.

7. OUBITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTD JEKTPHUUECKOTO COTIPOTUBIICHUS TIPOBOJIHUKA OT
€ro JUTUHBI, TUTOIIA/IA TIOTIEPEYHOTO CEUEHUS U MaTepHaa.

8. [IpoBepka mpaBuiia CIIOKEHUS HANPSDKEHUH TPU TOCIENOBATEILHOM COCAMHEHHH JABYX
PE3UCTOPOB.

9. IIpoBepka npaBuia JIjIsl CUIIBI TOKA TPH apajlUIeIbHOM COeIMHEHUH PE3UCTOPOB.

10.  Ompenesnenue paboOThI HIEKTPUYECKOT0 TOKA, HJTYIIETO Yepe3 Pe3UcTop.

11. OmnpeneneHre MOIIHOCTH JIEKTPHUECKOTI0 TOKA, BBIACISIEMOM Ha pe3ucTope.

12.  HccnenoBanue 3aBUCUMOCTU CHJIBI TOKA, HAYIIETO Yepe3 JaMIIOUKy, OT HANpPSKEHUS Ha
HEW.

13.  Omnpenenenune KIIJI narpeBatens.

14.  HccnenoBaHue MArHUTHOTO B3aUMOJICHCTBUS IIOCTOSIHHBIX MAarHUTOB.

15.  W3ydyeHune MarHUTHOTO MOJISI TOCTOSIHHBIX MAarHUTOB MIPH UX OOBEMHEHUH U pa3JICIICHUN.

16. UccnemoBanue neHCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJACHCTBUS KATYIITIKA C TOKOM U
MarfuTa OT CUJIbI TOKA W HaIlPaBJICHUS TOKa B KaTYIITKE.

18. N3yyenne neiicTBUSI MArHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM.

19. KonctpyupoBanue u uzyueHue paboThl 3IEKTPOIBUTATEIS.



20. N3mepenue KIIJ1 anexTpoaBurareabHOl yCTaHOBKH.
21. OnBITHl N0 HCCIIENOBAHUIO SBJICHUS 3JIEKTPOMArHUTHOM HMHIYKIMU: HCCIEIOBaHUE

W3MEHEHHUHN 3HaUCHUS U HaITpaBJICHUA UHAYKIITUOHHOI'O TOKA.

9 KJIACC
Paznen 1. Mexanndeckue siBJICHUS.

Mexannueckoe nBuxeHue. MarepuanbHas Touka. Cuctema otcuéta. OTHOCHUTEIBHOCTH
MEXaHW4eCcKoro  JBWXKeHHs. PaBHOMepHoe  mpsiMOJIMHeHHOe  JBMkeHue. HepaBHOMepHOe
npsiMosiuHeitHoe ABMkeHrne. CpeHssi U MTHOBEHHAsl CKOPOCTh Tella PU HEPaBHOMEPHOM JIBH)KEHUU.

VYckopenne. PaBHOyCKOpeHHOEe MpsMoiHHEHoe BmkeHue. CBoOomHoe majeHue. OTMbBITHI
lanmnes.

PaBHOMepHOE nBMKEHUE 110 OKpYyKkHOCTH. [lepron 1 yactora obparienus. Jlunelinas u yrionas
ckopocTH. LleHTpocTpeMHUTENIbHOE YCKOPEHHE.

IlepBriii 3axkoH HbroToHa. Btopoii 3akon Hetotona. Tperuit 3akoH Hprorona. IIpunHimn
CYIIEPIIO3HUIUH CHJL.

Cuna ynpyroctu. 3akon ['yka. Cuna TpeHHS: cujia TPSHHS CKOJIBKCHHS, CHJIa TPEHUS TTOKOS,
JpyTU€ BUJIbI TPEHHUSL.

Cuna TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHUs. Y CKOpeHHe CBOOOJHOIO MajeHus. J[BuxeHue
manet Bokpyr Counnna. [lepBas kocmudeckast ckopocts. HeBecoMocTh U nieperpy3Kku.

PaBHOBecue marepuanbHON TOUkH. AOCOMOTHO TBEpAOE Teno. PaBHOBecne TBEpAOTO Tena ¢
3aKpEIUIEHHOMN OChIO BpalieHus. MoMeHT cuibl. LleHTp TsoxecTu.

Nmnynbe Tena. M3menenwe wummyibca. Mmmynbe cuiibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeaktuBHOE ABHIKEHME.

Mexanunueckasi pabota 1 MOIHOCTh. PaboTa cuil TsKeCTH, ynpyrocTH, TpeHus. CBs3b SHEPrUH
u pabotbl. [loTeHnmanbHas »Heprus Teia, MOJHSATOrO HaJ IMOBEPXHOCTHIO 3eMiH. [loTeHimanbHas
SHeprus cxaroil npyxuHbel. Kuneruueckass sHeprus. Teopema O KMHETHYECKOH »HEpruu. 3aKoH
COXPaHEHHSI MEXaHUYECKOM SHEPrHH.

JleMOHCTpaIuu.

1. HabuoieHne MexaHu4ecKoro JIBUKEHHS Tella OTHOCUTENHLHO Pa3HbIX Tell OTCUETA.

2. CpaBHeHHE MyTeH U TPAEKTOPHM JBUKEHHS OJHOIO U TOTO K€ TeJla OTHOCUTENIbHO Pa3HbIX
TeJ OTCYETA.

3. I3mepeHne CKOpOCTH U YCKOPEHUS TPSIMOJIMHEHHOTO ABU)KEHHUSL.

4. WccrnenoBanue MpU3HAKOB PABHOYCKOPEHHOTO JIBUYKEHHUSI.

5. Habmiozienne ABUKEHMS Tella 0 OKPY>KHOCTH.

6. HabmoieHne MexaHn4eCKUX sSIBJICHUH, TPOMCXOISIINX B cucTeMe oTcuéta « Tenexxka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBYKEHUH OTHOCUTENIFHO KaOMHEeTa (PU3UKH.

7. 3aBUCUMOCTh YCKOPEHHUS Te€Ja OT MacChl Tejla U JEHCTBYIONIEH Ha HETO CUJIBL.

8. HaOmronenue paBeHCTBa CHII IIPU B3aUMO/ICHCTBUY TE.

9. I3meHeHue Beca Tesa Ipu YCKOPEHHOM JBH)KEHHUU.



10. Ilepenaua umiryibca pu B3aUMOJEHCTBUH TEIL.

11. IIpeoOGpa3oBanHus SHEPTUU TIPU B3AaUMOJICHCTBHUH TEN.

12.  CoxpaHeHHe UMIYJIbca MPU HEYIPYTOM B3aMOICHCTBUH.

13.  CoxpaHeHue uMIyjbca Ipu abCOIIOTHO YIIPYTOM B3aUMO/ICHCTBUU.

14. HabGmoneHnue peakTUBHOTO JBUKCHHUS.

15. CoxpaHeHHE MEXaHUYECKOU dYHEPTUU MPU CBOOOHOM TaJICHUH.

16. CoxpaHeHuE MEXaHUYECKOUM SHEPruu Mpu ABMKEHUU TeJla 0] AHCTBUEM MPYKUHBL.

Jlaboparopubie pabOTHI K OTIBITHI.

1. KoncTpyupoBanue TpakTa JJisl pa3roHa W JabHEHIIEero paBHOMEPHOIO JIBUKEHUS IIapuKa
WJTH TETIEXKKH.

2. Onpenenenue cpeHe CKOPOCTH CKOJBKEHUS OpycKa WU IBUYKEHUS IIapUKa 110 HAKJIOHHON
IIJIOCKOCTH.

3. OnpenerneHne yCKOpeHUs Tejla Py paBHOYCKOPEHHOM JIBUKEHUU 110 HAKIIOHHOM TJIOCKOCTH.

4. VccrnenoBanne 3aBUCHMOCTH IYTH OT BPEMEHH NPHU PABHOYCKOPEHHOM JBHXXCHHH 0e€3
HAYaJIbHOW CKOPOCTH.

5. IIpoBepka rUmoTe3bl: €clid IPU PAaBHOYCKOPEHHOM JIBUXKEHHUH 0€3 HAaYallbHOUM CKOPOCTH ITyTH
OTHOCSITCS] KaK Psii HEYETHBIX YUCEII, TO COOTBETCTBYIOIIHE TIPOMEKYTKHA BPEMEHH OJMHAKOBBI.

6. VlccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJBKEHUS OT CHUJIBl HOPMAJIBHOTO JIaBIICHUSI.

7. Onpenenenne Ko UIUEeHTa TPSHUS CKOJIbKSHUSL.

8. Ompenenenne KECTKOCTH MPYIKUHEI.

9. Onpenenenue pabOThI CUIIbI TPEHUS IPU PABHOMEPHOM JIBH)KEHUU TeJa 110 TOPU30HTATILHON
MTOBEPXHOCTH.

10. Omnpenenenne padOThI CHIIBI YIPYTOCTH IIPU MOABEME Ipy3a ¢ UCIOIb30BaHUEM
HEMOJIBU)KHOTO U MOJABHKHOTO OJIOKOB.

11. N3yuenne 3aKoHa cOXpaHEeHUsI YHEPIrUHU.

Paznen 2. Mexanndeckue koiieOaHUs U BOJIHEIL.

Konebarenbnoe napmwxkenne. OCHOBHBIE XapaKTEPUCTHKH KoJieOaHWM: TepHoJ, YacToTa,
aMIuMTyna. MatemMaTH4ecKuid ¥ PYKUHHBIN MasTHUKH. [[peBparienne sHepruu npu KoiedaTeIbHOM
TIBUKCHHH.

3aryxaromue KojeOaHus. BeiHyxaeHHble KoieOanus. Pe3onanc. MexaHudeckue BOJHBI.
CpoiicTBa MexaHnyeckuxX BoJH. lIpogonbHble M monepeyHbie BOJHBL. JlJIMHA BOJHBI U CKOPOCTH €&
pacnpocTpaHeHusl. MexaHn4eckue BOJIHBI B TBEPJIOM Tejle, CEHCMUYECKIE BOJTHBL

3ByK. [ poMKOCTB 3ByKa M BhIcOTa TOHA. OTpakeHue 3Byka. THPpa3ByK U yJIbTpa3ByK.

JleMOHCTpaIuu.

1. Habmonenue xonebanuii Ten moj 1eCTBUEM CHIIBI TSDKECTH U CUJIBI YIIPYTOCTH.
2. HaGmonenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3. Habmronenne BBIHYKAEHHBIX KoJieOaHUM U pe3oHaHca.

4. Pacnpoctpanenue npo10JabHBIX U MONEPEYHBIX BOJIH (HA MOJEIIH).

5. Habmtonenne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCTUYECKHI pe30HaHC.



Jlaboparopubie pabOTHI U OTIBITHI.

1. Omnpenenenue 4acTOTHI U EpHOJia KOIeOaHU MaTeMaTHUECKOTO MasiTHUKA.
2. Omnpenenenre 4acTOTHI U MEpHOa KoleOaHUi IPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH NEpHOIa KOIeOaHU TOIBEIICHHOTO K HUTHU TPpy3a OT

JUTMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH TepHO/ia KOJIeOaHU IPYKUHHOTO MasiTHUKA OT Macchl
rpysa.

5. IIpoBepka HE3aBUCHMOCTH IIEpro/Ia KoeOaHuii Ipy3a, MOIBEIICHHOTO K HUTH, OT
MacChl Ipy3a.

6. OmBITHI, AEMOHCTPHPYIOIIHE 3aBHCUMOCTH IEPHOAA KOJeOaHUH Py KHHHOTO
MasITHUKA OT MacChl Ipy3a M KECTKOCTH MPYKUHBIL.

7. N3mepenne yckopeHus: cBOOOTHOTO TaJIeHUSI.

Pa3nen 3. DiiekTpoMarHuTHoe 10J1e H 3JICKTPOMATHUTHBIE BOJIHBI.

DJIEeKTpOMarHuTHOE ToJjie. DJIeKTPOMarHUTHbIE BOJHBI. CBOWMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

[Ikamna 31eKTPOMAarHUTHBIX BOJIH. VcTionb30BaHMe J1€eKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

SHCKTpOMaFHI/ITHaﬁ npupoaa CBCTaA. CKOpOCTB cBeTa. BoaHOBBIE CBOMCTBA CBETA.

JemoncTpanuu.
1. CBoiicTBa RJIEKTPOMATrHUTHBIX BOJIH.
2. Boanoeuie ceoticmea ceema.

JlabopaTopHbie paOOTHI U OTBITHI.
1. 3y4yeHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJH ¢ TOMOIIBI0 MOOUIBHOTO
TesiedoHa.
Paznen 4. CBeToBbIE IBIIECHUSI.
JlyueBass wmopens cBera. Hcrounuku cBerta. [IpsmonuHelHOE pacnpocTpaHEHUE CBETA.
3armenusi Connua u JIynael. Otpaxenue ceera. [1nockoe 3epkano. 3aKkoH OTpa)K€HUs CBETA.
[Ipenomnenue cBeta. 3akoH mpenomiieHHs] cBeta. [loHOe BHyTpeHHEe OTpakeHHE CBETa.
Hcnonp3oBanue MOJTHOTO BHYTPEHHETO OTPAKEHUS! B ONTHYECKUX CBETOBOJIAX.
Jlunza. Xon mydei B iuH3ze. Ontuyeckas cuctema (poroammapaTa, MEKPOCKOTIA M TEJIECKOTIA.
['na3 xak ontuueckas cuctema. banm3opykocTs U JaabHO30PKOCTb.
Paznoxxenue 6emoro ceera B criekTp. OnbiTel HetoToHa. ClioKeHHe CIEKTPATbHBIX I[BETOB.
Jlucniepcus ceera.
Hemoncmpauuu:
[IpsimonuHeitHOE pacTipocTpaHeHHE CBETA.
OTpakeHHe CBETA.
[Tonydenue n306paxeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipemomnenue cera.
OnTuyeckuit CBETOBO/I.
Xon nyueit B cobuparoreit TuH3e.
Xon nyueil B paccenBarolIe JIMH3E.
[Tonydenne n300paXxeHu ¢ TOMOIIBIO JTHH3.

[Ipunnun neiictBus ¢oroannapara, MUKpPOCKOIA U TEJIECKOTIA.



Monens riiasa.
Paznoxxenue 6emoro cBeta B CHEKT.
[Tonydenue 6emoro cBeta MpH CIOKEHUHU CBETa Pa3HBIX I[BETOB.

Jlaboparopubie pabOTHI U OTIBITHI.

1. HccenenoBanue 3aBUCHMOCTH yIJla OTPaKEHHs CBETOBOT'O JIyda OT yIJia MaeHUsI.
2. M3yueHne xapakTepUCTHK H300paKEHUS IPEeAMETa B INIOCKOM 3epKalle.
3. HccnenoBanue 3aBUCHMOCTH yTJIa TIPEIOMIICHHUS] CBETOBOTO JIyda OT yIJIa IaJIeHUs Ha

T'paHUuIEC «BO3AYX-CTCKIIO».

4, [Tonyuenune n300pakeHHH ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

5. Omnpenenenne GOKYCHOTO PACCTOSHUSI M ONITHYECKON CHITBI COOMPAIONIEH JINH3EI.

6. OMBITHI IO Pa3JI0KEHUIO OETIOTO CBETA B CIIEKTP.

7. OTBITH IO BOCTIPHUSITHIO I[BETA MTPEIMETOB TIPH MX HAOIOICHUH Yepe3 IIBETOBBIC
(GMWIBTPEL

Paznen 5. KBanToBbIe sIBNIECHUS.

OmnbiTel Pesepdopna u mnanerapHas mojens aroma. Mopenb aroma bopa. Wcmyckanue u
noryolieHue ceera aroMmoM. KBauTel. JInHeHyaTpie CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, 6eta- u raMma-u3inydeHusi. Ctpoenue aroMHoro siipa. Hyknonnas
MoJieNIb aTOMHOro siipa. M3otonsl. PagnoaktuBHble npeBpatnenus. [leprosa momypacnaga aTOMHBIX
aaep.

SlnepHble peaknuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO M MAacCOBOTO UHCENI. DHEPrusi CBS3H
aTOMHBIX sijiep. CBsi3b Macchl M SHepruu. Peaknuu cuHTe3a M JeneHus saep. VICTOUHMKH SHepruu
CouHnia 1 3B&311.

SAnepnas sHepretuka. JlelicTBUsI palMOAKTUBHBIX U3ITyUYE€HUH Ha )KUBbIE OPraHU3MBI.

JleMOHCTpaIuu.

1. CrieKTpbl U3JIy4eHHUs U TOTJIOIIECHHUS.

2. CrieKTpbl pa3IM4HbIX ra3oB.

3. CrnexTp BomopoJa.

4. Habmonenue TpekoB B kamepe Busbcona.

S. Pabora cuéTurka MOHU3UPYIOMUX U3TyUSHHH.

6. Peructpanus nzmydeHus: NpupoIHbIX MUHEPAIOB U IPOAYKTOB.

Jlaboparopubie pabOTHI K OTIBITHI.

1. Habutoienue CruIomHbIX U JIMHEHYATHIX CIIEKTPOB U3JIyUYEHHUS.

2. NccnenoBanue TpekoB: U3MEpPEHUE SHEPTUU YACTHUIIBI [0 TOPMO3HOMY Iy TH (110
(doTorpadusim).

3. N3mepenne paaroakTHBHOTO (QOHA.

[ToBTOpHUTENBHO-0000IAFOIITHI MOTYITb.

[ToBTOpUTENBEHO--0000IIAOINK MOIYJIb MpeIHA3HAUEH JJISl CHCTeMaTH3allud U 0000IeHus
MPEIMETHOTO COJCPXKAHWS W OMbITA JEATEIHHOCTH, MPUOOPETEHHOTO TPU U3YUYEHHUH BCEro Kypca
¢u3MKU, a Takke sl MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMeHY 1Mo (u3uke s

00yyYaroImuxcst, BRIOPABIINX ATOT yUeOHBIH MpeaMeT.



[Ipu u3yuyeHnn JAaHHOTO MOAYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS. BUBI I€ITEIbHOCTH, HA
OCHOBE KOTOPBIX OOecleuynBaeTCs OCTHIKEHHE MPEIMETHBIX W METAlpeMETHBIX IUIAHUPYEMBIX
pe3ynbTaToB 00ydeHwus, (HOpPMHUpPYETCSs €CTeCTBEHHOHAY4YHAsh TPaMOTHOCTh: OCBOCHHME HAyUYHBIX
METOJIOB UCCJICIOBAHUS SBICHUI TPUPOJIBI M TEXHUKH, OBJIA/ICHUE YMEHUSIMH OOBICHITH (PU3HUECKUE
SIBJICHUSI, TPUMEHSS IIOJYYCHHBIE 3HAHUS, pellarb 3aJadyd, B TOM YHUCJIE KayeCTBEHHBIE U
SKCIIEPUMEHTAJIbHBIE.

[IpuHOMIIAATBHO NESATENBHOCTHBIN XapakTep JAHHOTO pasjzielia pealu3yeTcs 3a CYET TOro, 4To
oOyuJaroluecs: BBIMOIHSIIOT 33JaHUsI, B KOTOPBIX UM MPEJIaraeTcs:

- Ha OCHOBE TIOJYYECHHBIX 3HAHWU PACIO3HABATh W HAYYHO OOBSCHSTH (PH3MUECKHUE SBICHHS B
OKPYJKArOIIeH MPUPOJIE U TOBCETHEBHON KU3HMU,

- WCTOJH30BaTh HAyYHBIE METOJBI WCCIENOBAaHMS (U3WUYECKHUX SIBICHHWA, B TOM YHCIE IS
MPOBEPKU TUIOTE3 U IMOTYYCHHS] TEOPETUUYECKUX BBIBOJOB; OOBSICHSITH HAyUHBIE OCHOBBI Hanboliee
BAXHBIX JIOCTH)KCHUH COBPEMEHHBIX TEXHOJIOTMH, HAlpUMEp, MPAKTUYECKOTO MCIIOJIb30BAHUS
Pa3JIMYHBIX HUCTOYHHKOB SHEPIrMM HAa OCHOBE 3aKOHA IIPEBPAILECHHS U COXPAHEHHS BCEX H3BECTHBIX

BUJIOB DHCPIrUH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [IPOT'PAMMBI [10 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMA

Nzyuenne pus3mku Ha ypoBHE OCHOBHOTO 00IIIEro 00pa3oBaHMs HAMTPABICHO HA JOCTUKCHHE
JUYHOCTHBIX, METATPEIMETHBIX M MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yIbTATOB.

B pesynprate wusydeHus QUIMKH HA YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs Y
oOyuJatorerocs 6yayT c(hopMHUPOBAHBI CIICAYIONINE THUYHOCTHBIE PE3YJIbTAThI B YACTH:

1) maTpuOTHYECKOTO BOCITUTAHHSI:
- MPOSIBJICHUE HWHTEepeca K UCTOPHUU M COBPEMEHHOMY COCTOSHHUIO POCCHUCKON (PU3NUYECKOi
HaAYKH;
- [IGHHOCTHOE OTHOIIEHUE K JOCTHUKCHHSIM POCCUNCKHUX YUEHBIX--(DU3UKOB;

2) rpaXXAaHCKOTO U JYXOBHO-HPABCTBEHHOTO BOCTIMTAHUS:
- TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXXJIEHHH OOINECTBEHHO 3HAYMMBIX U ITUUYECKUX
mpo0JieM, CBA3aHHBIX C TPAKTHYECKUM MTPUMEHEHHEM JOCTHUKECHHUH (PU3UKH;
- OCO3HaHME BAXKHOCTH MOPATHHO-ITHYECKHUX TPUHIIAIIOB B IEATEIFHOCTH YUEHOTO;

3) 5CTETHYECKOT0 BOCITUTAHUS:
- BOCIIPHUSTHE 3CTETUYECKUX KauecTB (DHM3MYEeCKOW HayKu: €€ TapMOHHYHOTO TOCTPOSHUS,
CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH;

4) IeHHOCTU HAY4YHOTO TMO3HAHUS:
- OCO3HAHUE IIEHHOCTH (PU3NYECKON HAYKU KaK MOITHOTO HHCTPYMEHTA O3HAHUS MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUN, BAXKHEUIIEH COCTABIISIIOLIEH KYJIbTYPBL,
- pa3BUTHE HAYYHOU TFO003HATETLHOCTH, HHTEpPECA K HCCIIE0BATEIHCKOM JIESTEIbHOCTH;

5) dopMuUpOBaHUS KYIbTYPBHI 3J0POBBSI M SMOITMOHATILHOTO OIaromoTyusi:
- OCO3HaHME IEHHOCTU 0€30MacHOr0 00pa3za XU3HU B COBPEMEHHOM TEXHOJIOTMUYECKOM MHpE,
BXXHOCTU TPABHJI OE30MACHOTO TOBEJEHUSI Ha TPAHCIOPTE, HA JIOPOrax, ¢ AIEKTPUUECKUM U
TEIJIOBBIM 000PY/TIOBAaHUEM B IOMAIITHUX YCIOBHUSX;
- cOpMUPOBAHHOCTh HABBIKA ped)IeKCUH, TPU3HAHKE CBOETO IMpaBa Ha OMIMOKY U TaKOTO XKe
mpaBa y JIpyroro 4ejioBeKa;

6) TpyJI0BOTO BOCITUTAHUS:
- aKTHBHOE y4YacTHE B PEIICHUH MPAKTHUECKUX 3adad (B paMKaxX CeMbH, 00pa3oBaTeIbHOM
OpraHu3aliu, ropojia, Kpas) TeXHOJIOTUYECKON 1

COLIMATILHOM HAIMPABJIEHHOCTH, TPEOYIOMUX B TOM YHCIE U (PU3UUIECKUX 3HAHUM;
- HHTEpeC K MPAKTUYECKOMY H3yUeHUIo Mpodeccuii, CBI3aHHBIX C (PUIUKOH;

7) DKOJIOTHYECKOTO BOCIIUTAHUS:
- OpUEHTaIUs Ha IPUMEHEeHHEe (PM3UUECKUX 3HAHUM JIJIsl pEIIeHUs 3a/1a4 B 00JIaCTH OKPYXKAroIIei
Cpellbl, TUTAHUPOBAHMS MOCTYIKOB U OIEHKH WX BO3MOXHBIX MOCJEICTBUI NS OKpY>Karoei
cpebl;
- OCO3HaHME II00ATEHOTO XapaKTepa SKOJIOTHUECKUX MPoOJIeM U MyTel UX pEeIIeHNUS,

8) amanTanuu K U3MEHSIOMMMCS YCJIOBHUSAM COIUATBLHOM W MPUPOTHON CPEJIbL:
- MOTPeOHOCTHh BO B3aUMOJICHCTBUHU IIPH BBITOJIHEHUH HCCIICIOBAHWA M IPOCKTOB (PU3NUCCKOM
HaIPaBJIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHHUSM JAPYTHX;

- IOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JIESTEIbHOCTh;



- HOTpe6HOCTB B (I)OpMHpOBaHI/II/I HOBBIX 3HaHI/II71, B TOM YHCJIC (l)OpMYJ'II/IpOBaTB HUIACHU, ITOHATHA,
THIIOTE3bI O (I)I/ISI/I‘-IGCKI/IX 00BbEKTaX H SIBJICHHUSAX

- OCO3HaHHC I[C(I)I/II.II/ITOB COOCTBEHHBIX 3HAHMM M KOMIIETCHTHOCTEH B 00JIaCTH (I)I/ISI/IKI/I;

- INTAHUPOBAHUC CBOCTO PA3BUTHS B HpI/I06peTeHI/II/I HOBBIX (I)I/ISI/I‘-ICCKI/IX 3HaHHﬁ;

- CTPEMJICHUC AaHAJIM3UPOBATH U BBIABJIATH B3AUMOCBA3U IPUPOBI, O6IJ.[€CTB8, 1 DKOHOMHMKH, B TOM
YHUCJIC C UCITIOJIb30BAHUEM (I)H?»H‘IGCKI/IX 3HaHI/II71;

- OILICHKA CBOMX JIEHCTBHI C y‘-IéTOM BJIMAHHUA Ha OKPYKAIOIIYIO CPCAy, BO3SMOIKHBIX rJ100aJIbHBIX

HOCJIEJICTBUAH.
METAIIPEJIMETHBIE PE3VJIbTATHI

B pesysbrare ocBOGHUS POrpaMMBbI 10 PU3UKE Ha YPOBHE OCHOBHOTO 001eTo 00pa3oBaHus
y oOydvaromerocst OyayT c(hOPMHpPOBAHBI MeTANpeAMETHBbIE Pe3yJabTAThl, BKIFOYAOIINE
MO3HaBaTeIbHbIE YHUBEpCAJIbHbIE Y4YeOHbIE JICHCTBUS, KOMMYHHKAaTHUBHBIE YHHUBEpCAIbHbBIE

yueOHbIe JeMCTBUS, PETYISITUBHBIC YHUBEPCAIbHbBIE YUeOHbIEe IEHCTBUSI.
[To3HaBarenbHbIE YHUBEpCAIbHBIE YUeOHbIE TEHCTBUS

bazoBrie noruueckue AeiicTBUS:

* BBIBIIATH M XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SIBJICHUH );

* yCTaHABIMBATh CYIIECTBEHHBIM MpHU3HAK KiIaccu(PUKAIMN, OCHOBAHUS JIJIs1 0000IIeHUS 1
CpaBHEHHS,

* BBIIBJISITH 3aKOHOMEPHOCTH M TPOTHBOPEYMSI B paccMaTpUBaEMBIX (pakTax, MaHHBIX U
HaOJIIOICHUSX, OTHOCSAIIMXCS K (PU3UUIECKUM SIBIICHUSIM;

* BBUIBJISITH MPUYNHHO--CIICJACTBEHHBIC CBSI3W TMPH W3YYeHUU (DU3MYECKHX SIBICHUN U
MPOIIECCOB, JIENIaTh BBIBOJIBI C MCIIOJIH30BAHUEM JETYKTUBHBIX U MHIYKTHBHBIX YMO3AKIIOUCHHH,
BBIJIBUTATh THITOTE3bI O B3aUMOCBSI3SIX (PU3NICCKAX BEITMYNH;

*  CaMOCTOSITEIIFHO BBIOHPATH CIIOCOO pelleHus] yueOHOM (pu3udecKkoil 3a1auun (cpaBHECHUE
HECKOJIbKAX BapHaHTOB peIIeHHUs, BHIOOp HamOoiee IMOAXOJSAIIET0 ¢ YYETOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPUTEPHEB).

bazoBeie uccnenoBaTenbCKue IEHCTBHS:

* HCIIOJIE30BATh BOIIPOCHI KaK MCCIIEIOBATEIbCKHI HHCTPYMEHT MTO3HAHHS,

* TIPOBOJUTH MO CAMOCTOSITEIbHO COCTABICHHOMY TUIAHY OIBIT, HECTOXHBIM (U3NYeCKuit
HKCIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBAaHUE (DU3MUECKOTO SIBJICHUS;

* OIICHWBATh HAa TMPUMEHUMOCTh U JOCTOBEPHOCTh HMH(OPMAIIHIO, MOTYYCHHYIO B XOJE
WCCIIeTOBAHUS WIIA DKCIIEPUMEHTA;

*  CaMOCTOSITeNTEHO (POPMYJIUPOBATH OOOOIIEHUS U BBIBOJBI IO Pe3yIbTaTaM MPOBEIEHHOTO
HaOIIOICHHUSI, OIBITA, HUCCIICOBAHUS;

* TMIPOTHO3HPOBATH BO3MOXHOE JajbHEWIee pa3BUTHE (PU3WUYECKUX IPOIECCOB, a TaKKe
BBIJIBUTATH TIPEIIOI0KEHUSI 00 UX PAa3BUTHH B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ mHpopMmarueii:



* TPUMEHSATH PA3UYHBIE METOJbI, MHCTPYMEHTHI M 3allpoChl NpPHU TOUCKE U OTOOpe
vH(}OpPMAIINK UK JTAHHBIX C YIETOM MPEJIOKEHHOM yueOHOo# Qu3ndeckoii 3a1aum;

* aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPHPETUPOBATH WH(GOPMAIUIO PA3THMUYHBIX
BUJIOB ¥ (pOPM TIpeCTaBICHUS;

* CaMOCTOSITENILHO BBIOMpAaTh ONTUMATBHYIO (GOpMYy TpEICTaBICHUS HHQOpPMAIUU U
WJUTIOCTPUPOBATH PEIllaeMbIe 3a]]a4H HECIOKHBIMU CXeMaMH, JHarpaMMaMu, HHOHM rpaguKoi u ux
KOMOMHAILUSIMH.

KoMMyHHKaTHBHBIC YHHBEpCATbHBIC yUdeOHBIC JTCHCTBHS:

* B XO0JIe 00CYXXJIeHUs y4eOHOTr0 MaTepralia, pe3yabTaToB JIA0OPATOPHBIX padOT U MPOEKTOB
3a/1aBaTh BOMPOCHI 1O CYIIECTBY OOCYKJIaeMOW TeMbl W BBICKAa3bIBaTh HJICH, HAIlCJICHHBIC Ha
peleHue 3a/1a4u | MoiIepyKaHne 0J1aroXenareIbHOCTH OOIIeHNUS;

* COINOCTABJIATH CBOHM CYXJCHHS C CYXICHHUSIMH JPYIHX YYaCTHHKOB JIMAJIOra,
O0OHApYXUBATh pa3InYMe U CXOJCTBO MO3UITUH;

* BBIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCHMEHHBIX TEKCTaX;

* myONMMYHO  TPEACTABNISITH  PE3yJAbTaThl  BBIMOJHEHHOTO  (U3UYECKOTO  OIbBITa
(3KCTIepuMeHTa, UCCIIeI0BaHUs, TIPOEKTA);

* TIOHMMATh W HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHAHON ¥ WHIWNBUAYAIBHON pabOTHI MpU
pelIeHuH KOHKPETHON (PU3UUECKOM POOIeMBL;

* TPUHAMATH IIeJIA COBMECTHOM JICATECIHLHOCTH, OpPraHWU30BBIBATH JCHCTBHS IO e&
JOCTHIKEHHIO: PacIpeeNIAITh POJIA, 00CYKIIaTh MPOIECChl M Pe3yabTaThl COBMECTHOM pabOTHI,
000011aTh MHEHUS HECKOJILKHUX JIIOJEN;

* BBHINOJTHATH CBOKO YacTh pPabOTHI, JIOCTHTas Kad4eCTBEHHOTO pe3yjbTaTa IO CBOEMY
HaIIPaBJICHAIO W KOOPJIUHHUPYS CBOU JCHCTBHS ¢ IPYTHMH WICHAMH KOMaH/IbI;

* OIICHWBATh KaYeCTBO CBOETO BKJIaJia B OOIIMIA MPOAYKT MO KPUTEPHSIM, CAMOCTOSITSIIEHO

c(OpMYJIMPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBUS.
PerynsituBHBIE yHUBEpCaIbHbIE yUeOHbBIE T1€WCTBUS

Camoopranu3arus:

* BBIIBJISATH IPOOJIEMBI B JKH3HCHHBIX M YUCOHBIX CHUTYAITUSAX, TPEOYIOIIUX JUIS PEIICHHS
(U3HYECKUX 3HAHUIA;

* OpPHUCHTHPOBATHCS B PA3IUYHBIX ITOAXO0JAaX NPHHSTHS pENICHUH (WHIWBHIYyaIbHOE,
MPUHSTHE PEIICHUS B TPYIINe, IPHHITHE PEIISHUHN TPYIIIOH );

* CaMOCTOSITEIIbHO COCTAaBJISITh AJITOPUTM peIleHUs (QHU3UUecKod 3ajaydl WIH IUIaHa
HCCIICTIOBAHUS C YUETOM MMEIOIIHXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
npejyiaraeMble BApPUAHTHI PEIICHU;

* J1enarth BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOIIMOHAILHBINA HHTEIIJICKT:

*  JlaBaTh JCKBATHYIO OIICHKY CUTYAIlUH U IIPe/yIararh iaH e€ N3MEHCHUS,

*  OOBSICHATH MPUYMHBI JOCTHKEHUS (HEAOCTHIKEHHSI) Pe3y/IbTaTOB JCATEIILHOCTH, JaBaTh

OIICHKY ITPHUOOPETEHHOMY OIIBITY;



* BHOCHTH KOPPEKTHBHI B JEATEIHHOCTH (B TOM YHCJE B XOJ BBHIIOTHEHUS (PU3NUECKOTO
UCCJICJIOBAaHMSI WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBIIUXCS CHUTYaIlui,
YCTAaHOBJIEHHBIX OLTHOOK, BO3HUKIIUX TPYIHOCTEH;

*  OIIEHHUBATh COOTBETCTBHE PE3yJIbTaTa €N U YCIOBUSIM;

*  CTaBUTH ce0s HAa MECTO JPYroro 4yesioBeKa B XOJ€ CHOpa WIIHM JUCKYCCHH Ha HAay4YHYIO
TeMy, HIOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

* IPU3HABATH CBOE MTPABO HA OIIHOKY MPH PEIICHUH (PH3HUECKUX 3a/1a4 WA B YTBEPIKICHHSIX

Ha Hay4YHbIE TEMBI U TAKOE XK€ IIPaBO IAPYIroro.
IMPEJIMETHBIE PE3VJIbTATBI

K xonmy obydenuss B 7 KJjacce MpeMETHBIE pe3yJIbTaThl Ha 0a30BOM ypPOBHE JOKHBI
oTpaxarb cHOPMHPOBAHHOCTH y OOYUAIOIIUXCS YMEHUMN:

*  HCHOJNB30BAaTh TMOHATHS: (U3WUECKHEe W XUMHUYECKHE SIBJICHHUS, HaOO/IeHuE,
IKCIIEPUMEHT, MOJIeNb, THUIOTEe3a, SAUHUIBI (PU3NYECKUX BEIMYWH, aTOM, MOJICKYJa, arperaTHble
COCTOSIHHSI BEIIeCTBa (TBEPIOE, KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE JIBI)KCHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSMOJIHHEHHOE), TPACKTOPHSI, PABHOIEHCTBYIOIIAs chila, Aedopmartus (ynpyrasi,
MJIACTHYECKas ), HEBECOMOCTH, COOOIIAIOIIHECS COCYIBI;

*  pazmmyatk sBiueHus (MudQy3us, TEIIOBOES ABMKEHUE YAaCTHIT BEIECTBA, PABHOMEPHOE
JIBUYKEHHE, HEPABHOMEPHOE JIBU)KEHUE, MHEPIHS, B3aUMOICHCTBHE TEJl, pABHOBECHE TBEPIBIX TEII C
3aKperIEHHON OChIO BpallleHHUs, Mepeada JaBlIeHUsl TBEPIAbIMU TellaMU, KUIKOCTSIMH U ra3aMu,
atMoc(epHoOe NaBleHue, IIaBaHUE Tell, IPEeBPAICHHUS] MEXaHUYECKOW SHEPTUH) MO OMHCAHUIO UX
XapaKTepPHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (DU3HUECKOe SIBJICHHE;

*  pacrmo3HaBaTh MPOSBIECHUE U3YUYCHHBIX (PU3NUYECKUX SIBJICHHUM B OKPYXKAIOIIEM MUPE, B
TOM 4Hclie (U3NYEeCKUe SBICHUS B MPHUPOJEC: MPUMEPHI JBHKEHHUS C PA3IMYHBIMU CKOPOCTSIMH B
KUBOU U HEXKUBOU MPUPOJIE, TEHCTBHIE CUIIBI TPEHUS B TIPUPO/IE U TEXHHUKE, BIUSIHUE aTMOCHEPHOTO
JIABJICHHS] HA JXUBOM OpraHM3M, IUIABaHHWE PHIO, phIUaru B TeJe YeOBeKa, MPH 3TOM MEePEBOJIUTH
MPAaKTHYECKYIO 33/1a9y B Y4eOHYIO, BBIICISTH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKK) (HPU3HUECKHX
SIBJICHUM

*  ONHCHIBATh M3YYCHHBIC CBOMCTBA Tel U (PU3WUYECKHE SIBICHHS, HCIIONB3YsI (PU3NIECKHE
BEJIMYMHBI (Macca, 00bEM, TIIOTHOCTh BEIIECTBA, BPEMsI, IyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHUJIa
YIPYTOCTH, CUJIa TSKECTH, BEC Tella, CUJia TPEHUs, JaBlieHue (TBEPIOTO Telna, KUIAKOCTH, rasa),
BBITAJIKMBAIONIAsl CHJIa, MeXaHudeckass paboTa, MOIMHOCTb, IIJIEUYO CHUJIBI, MOMEHT CHJIBI,
KO3 (HUIIMEHT TOJE3HOTO NEHCTBUS MEXAHM3MOB, KHHETUYECKAsl U TIOTEHITUAIbHAS dHEPTHUS), IPU
OTIMCAHWUU MPABUJIHHO TPAKTOBATH (DM3MUECKHI CMBICI UCIOJIB3YEMBIX BEJTMUMH, UX 0003HAUCHUS 1
eIVHUIBl (PU3MUECKUX BEJIMYMH, HAXOAWTH (OPMYIBI, CBS3BIBAIOIIAE JAaHHYIO (UINUYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMHU, CTPOUTH TPaQUKHA H3YUCHHBIX 3aBUCHUMOCTEH (U3HUECKHUX
BEJIMYUH;

* XapaKTepH30BaTh CBOMCTBA Tel, (pU3UUYECKUe SIBICHUS U MPOIIECCHI, UCIOIB3YS MpaBUiia
CJIO’KEHHUsI CUJ (BIIOJIb OJHOW TpsiMoii), 3akoH ['yka, 3akoH [lackamsi, 3akoH Apxumesa, MPaBUIIO

paBHOBecHsl pbryara (6y0ka), «30J0TO€ MPaBUI0» MEXAaHWUKH, 3aKOH COXPAHCHHSI MEXaHHYECKOM



SHEPTUH, IPU ITOM JaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3aIUCHIBATH €70 MAaTEMAaTHUECKOE
BEIpQXXEHHUE;

* OOBSCHATH (PU3HUECKUE SIBJICHUS, TPOIECCHI U CBOWCTBA TEJ, B TOM YHUCJIC U B KOHTEKCTE
CUTyalluii MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBIISATH MPUYMHHO-CIICJACTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE U3 1-2 JIOTHYECKUX IIATOB C OMOPOoit Ha 1-2 M3yUeHHBIX CBOMCTBA (PU3HUUECKUX
SIBIICHUH, PU3NYECKUX 3aKOHA UJTH 3aKOHOMEPHOCTH;

* pemarth pacu€THbIE 3amaull B 1-2 JIEHCTBHS, WCHONB3YsS 3aKOHBI W (POPMYIIBI,
CBSI3BIBAIOIINE (PU3NUYECKHE BETMUMHBI: HA OCHOBE aHAIM3a yCJIOBHS 3aJlaud 3allMChIBATH KPaTKoe
YCIIOBHE, TOJICTABIATh (PU3WUYECKHE BEITUYMHBI B (POPMYJIBI U MPOBOJIUTH PACYETHI, HAXOIHUTH
CIIPaBOYHBIE JaHHbBIE, HEOOXOAUMBIE JIJISl PELICHUs 33]a4, OLIEHUBATh PEATUCTUUYHOCTD MOTYYEHHOMN
(U3HYECKOM BETMUMHBL,

* pacmo3HaBaTh MPOOIEMBI, KOTOPBIE MOKHO PEIIATH IPH MTOMOIIH (PH3MIECKUX METOJIOB, B
OTMCAaHUM WCCIICJIOBAHUS BBIICTSATH TMPOBEPSIEMOE MPEANONIOXKeHHe (TUIOTe3y), pa3iudarh Hu
HHTEPIPETHPOBATH MOJTYUCHHBIN pe3yNbTaT, HAXOIUTh OMIMOKH B XOJI€ OIBITA, JIeJaTh BHIBOJBI 11O
€ro pe3yJbTaTaM;

* TIPOBOJUTH OMBITHI IO HAOIIOEHUIO (PU3UUECKUX SIBIICHUHN WU PU3NYECKUX CBOMCTB TeN:
bopMyIMpOBaTh MpOBEpPSEMbIC MPEANONIOKECHHS, COOMpATh YCTAHOBKY W3 MPEIJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATh XOJI ONBITA U (POPMYITHPOBATH BHIBOIBL;

* BBHINOJHATH IPSIMbIE U3MEPEHHS] PACCTOSIHUSI, BPEMEHU, MAacchl Tena, o0bEMa, CHIIBI U
TEeMIIepaTypbl C WCIOJIh30BAHHEM AHAJIOTOBBIX M IH(POBBIX MPHOOPOB, 3aIHMCHIBATH TTOKA3aHUS
mpUOOPOB C YUETOM 3a7aHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPECHHM;

* TIPOBOJHTH HCCIICIOBAHUE 3aBUCHMOCTH OJHON (U3NUYSCKOW BEIMYMHBI OT JPYrod C
WCIOJIb30BAaHUEM TNPSMBIX H3MEpPEHHH (3aBUCHUMOCTH IyTH PaBHOMEPHO JBUXKYIIETOCs Tejaa OT
BPEMEHM JIBI)KEHUS Tejla, CUJIbl TPEHHsS CKOJIBKEHHUSI OT Beca Tella, KadecTBa 00pabOTKH
MOBEPXHOCTEH TeNl M HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIMIATU CONPUKOCHOBEHUS TEJ, CHIIBI
YIPYTOCTH OT YAJTUHEHUS MPYKAHBI, BRITATKUBAOIIEH CHIIBI OT 00bEMa MOrpyKEHHOM YacTH Tea u
OT TUIOTHOCTH JKHUJKOCTH, €€ HE3aBHUCHMOCTH OT IUIOTHOCTH Tela, OT IIyOWHBI, HA KOTOPYIO
MOTPYXKEHO TE0, YCIOBH TIaBaHUsI TN, YCIOBHM PaBHOBECHS pbluara U OJOKOB), y4acTBOBaTh B
IUTAHUPOBAHUH YUYE€OHOT'O UCCIIEOBAHMSI, COOUPATh YCTAHOBKY M BBIMOJHITH U3MEPEHUS, CICAys
MpEeIIOKEHHOMY TUIaHy, (UKCHpOBAaTh pe3yabTaThl MOJYUYEHHOW 3aBUCUMOCTH (DU3HUECKHUX
BEIMYMH B BHJIE TPEIJIOKCHHBIX TaOMUIl W TpaduKoB, JelaTh BBIBOABI IO pe3yjbTaTram
UCCIIEIOBAHMUS;

* TMPOBOAWTH KOCBEHHBIE W3MEPEHUs (U3NUCCKAX BEITUYMH (IJIOTHOCTH BEIeCTBa
KHUJKOCTU U TBEPJOTO Tella, Cujla TPEHUS CKOJIbKEHHUS, JaBJIEHUE BO3/1yXa, BHITAIKMBAIOIIAS CUIIA,
JIEHCTBYIOIAsT HA TIOTPYKEHHOE B YKHUKOCTH TEJI0, KOAPPHUIMEHT MOJIE3HOTO JACUCTBHUS MPOCTHIX
MEXaHU3MOB), CJeIysl TNPEeAJIOKEHHON WHCTPYKIMH: IpPH BBIIOJHEHUH H3MEpEHUH coOuparh
IKCIIEPUMEHTAILHYIO YCTAHOBKY U BBIUUCIISITH 3HAYCHUE UCKOMOM BETTUYHMHEI;

* cobmofaTh TIpaBWJa TEXHUKH O€30MaCHOCTH MpH paboTe ¢ J1adopaTopHBIM

o0opyoBaHuEM;



* yKa3bIBaTh MPUHITUIIBI ACUCTBUS IPHUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOINIAIOIINECS COCYAbI, O0apoMeTp, pblyar, MOJABUKHBIA M HEMOJBHIKHBIA OJIOK,
HAKJIOHHAS TIJIOCKOCTh;

* XapaKTepH30BaTh MPUHIUIBI IEHCTBUS U3YUCHHBIX MPUOOPOB M TEXHUUIECKUX YCTPOHCTB
C OTMOPO# HA WX OMUCAHUS (B TOM YHCIIE: MOAMUITHUKY, YCTPOHUCTBO BOJOIPOBOIA, THIPABINYECCKUI
mpecc, MaHOMETP, BBICOTOMEp, MOPIITHEBOW HACOC, apeoMeTp), MCIOJIb3ys 3HAHUS O CBOMCTBAX
(U3NIECKHX SIBIICHIH U HEOOXOIMMbIe (PH3HUeCcKie 3aKOHBI U 3aKOHOMEPHOCTH;

* TPUBOJIUTH TPUMEpPHl (HAXOAWUTH HWHPOPMANKIO O TpPHUMEpax) MPAKTHUECKOTO
WCTIOJIH30BaHUs (PU3NUYECKUX 3HAHUHM B TOBCEHEBHOM KHU3HU TSI 0OecTiedeHus] Oe30MacHOCTH TIPH
oOpallieHuu ¢ mpubopaMu U TEXHUUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 370POBbsI U COOIIOICHUS
HOPM 5KOJIOTHUYECKOTO MOBEJICHUS B OKpPY Kalollel cpee;

* OCYHIECTBIATh OTOOp HWCTOYHHKOB HWH(OpManuud B VIHTepHETE B COOTBETCTBHH C
3aJIaHHBIM TIOMCKOBBIM 3allPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUHN U MyTEM CPaBHEHUS PA3TUYHBIX
HUCTOYHUKOB BBIACNATh WH(POPMAIUIO, KOTOpas SBISETCS MPOTUBOPEUMBONW WM MOXET OBITh
HEJIOCTOBEPHOM;

* WCNOJBL30BaTh MPHU BBIMOJHEHUU YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JTUTEpaTypy
(U3UYECKOTO COJIepIKaHuUsI, CIIPABOYHBIE MaTepHaNIbl, pecypchl ceTu HTepHeT, BIajeTh npuéMamMu
KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIHH U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

* co3/aBaTh COOCTBEHHBIE KpAaTKHE MHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE 2-3
HUCTOYHUKOB HH(POPMAITHU PUINUISCKOTO COACPKAHKS, B TOM

qucje MyOJIMYHO JiejaTh KpaTKhe COOOIICHHS O pe3yibTaTaX MPOCKTOB WA YUEOHBIX
HACCJIEOBAHUN, TIPH 3TOM T'PaMOTHO HCHOJIB30BATH W3YUYCHHBIA ITOHSITUWHBIA ammapar Kypca
(U3UKH, COIPOBOXKIATH BHICTYIUICHUE TTPE3CHTAINEH;

*  [IpU BBINOJHEHUU Y4YE€OHBIX IPOEKTOB M HCCIEAOBAHUN paclpenensiTh 00SI3aHHOCTH B
TpyTIe B COOTBETCTBUH C TIOCTABICHHBIMU 3aJa4aMu, CIEAUTH 32 BHIMOJTHEHUEM IUIaHa JCWCTBUM,
aJIekBaTHO  OIICHUBAaTh COOCTBEHHBIH BKJIAJ B  JACATEIHOCTH TPYMIMbBL, BBICTpaWBAaTh
KOMMYHHKATHBHOE B3aUMO/ICHCTBHUE, YUUTHIBAS MHEHHE OKPYKAIOIIUX.

K xonmy obOydenuss B 8 kjacce mpeaMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarh cHOPMHUPOBAHHOCTH y O0YUAIOIIMXCS YMEHUMN:

*  HCIOJI30BaTh MOHSTHS: Macca M pa3Mepbl MOJEKYJ, TeIIOBOE ABUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHHS BEIECTBA, KPUCTAIUTMUECKHE U aMOp(HBIe Tella, HAaCHIIEeHHBINA 1
HEHACBILICHHBIA Tap, BIAKHOCTh BO3JyXa, TeMIlepaTypa, BHYTPEHHSISI DSHEprus, TEIJIOBOMH
JIBUTATENb, DSJEMEHTAPHBIA JJIEKTPUYECKU 3apsjll, DdJEKTPUUECKOoe I0Je, IPOBOJHUKH U
JIUAJIEKTPUKH, TOCTOSTHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE T10JI€;

*  pasnuuyarh SBJICHUS (TEIJIOBOE pacIIMpeHHe U cCxaThe, TeIionepeaaya, TEIIOBOe
paBHOBecHe, CMauyuMBaHUE, KaNWULSIpHbIE SIBJICHMS, HCIapeHue, KOHJACHCcAllUs, ILIaBJIeHHE,
Kpuctayu3aius (oTBepeBaHKe), KHIICHHEe, Teruionepenadya (TEIIONPOBOAHOCTh, KOHBEKIIUS,
U3IIyYeHUE), DJICKTpU3alMsl Tel, B3aUMOJICHCTBUE 3apsiioB, JEHUCTBUS JJIEKTPUUYECKOTO TOKa,
KOpPOTKOE 3aMbIKaHHEe, B3aWMOJCHCTBHE MArHUTOB, JEHCTBHE MAarHUTHOTO IMOJS HA TMPOBOJHHUK C
TOKOM, DJIEKTPOMArHUTHAsI UHAYKIIHS ) TI0 OITUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,

JACMOHCTPUPYIOIUX JJTAHHOC (I)H?»H‘-ICCKOG SIBJICHHC,



*  pacrmo3HaBaTh MPOSBIECHUE U3YUYCHHBIX (PU3NUYECKUX SIBJICHHUM B OKPYXKAIOIIEM MUPE, B
TOM 4ucIie (U3NUECKUe SBJICHHUSI B IPUPO/IC: TOBEPXHOCTHOE HATSKEHHUE U KATUJUISPHBIC SIBJICHUS B
IpUpOJIe, KPUCTAJUIBI B MpHpoJie, u3inydeHue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HIL,
o0Opa3oBaHHE POCHI, TYMaHa, MHEs, CHera, JJIEKTpUUYECKHe SIBICHUSI B aTMocdepe, dIeKTPUIECTBO
KUBBIX OPraHU3MOB, MAarHUTHOE TIOJIe 3eMJIH, Apeiid) MOIFOCOB, POJIbh MATHUTHOTO TOJIS JIJIS YKU3HU
Ha 3emiie, MONSPHOE CHUSIHHE, TIPU ATOM MEePEBOJAUTH MPAKTHUECKYIO 3a7a4y B yUeOHYIO, BBIIEISITH
CYIIECTBEHHBIC CBOMCTRA (ITPU3HAKH) (PU3HUCCKUX SBIICHUI;

*  ONHCHIBATh M3YYCHHBIC CBOMCTBA Tel U (PU3WUYECKHE SIBICHHS, HCIIONB3Ys (PU3NIECKHE
BEJIMUMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPIus, KOJIMYECTBO TEIUIOTHI, yNEeIbHAs TEIUIOEMKOCTh
BEIIeCTBA, y/IeIbHAS TeTUIOTa

TUTaBIICHHSI, yJIENbHAS TEIIoTa MapooOpa3oBaHusl, yelbHas TEIJIoTa CTOPaHHs TOTLINBA,
KOX(QQUIHEHT MOJIC3HOTO JCHCTBHS TETUIOBONW MAIMHBI, OTHOCHUTENBHAS BIAKHOCTH BO3/yXa,
INEKTPUUYECKUHN 3apsjl, ChUja TOKa, JJIEKTPUUYECKOE HANpPSDKEHUE, COMPOTHBIICHHWE MPOBOJHHUKA,
yJleJIbHOE COIPOTHBIICHHE BELIECTBA, pPadOTa U MOUIHOCTH DJIEKTPUUYECKOTO TOKA), MPH OMUCAHUU
MPaBWJIBHO TPAKTOBATHh (PU3UUYECKHUI CMBICT UCHOIB3YEMBIX BEIHYHMH, 00O3HAUCHUS U €IUHUIIBI
(U3MYECKUX BEIMYUH, HAXOAUTH (POPMYIBI, CBS3BIBAIOIINAE JAHHYIO (PU3UUYECKYIO BEIMUUHY C
JIPYTHMH BETHUYMHAMH, CTPOUTH TpaQUKu U3yUYEHHBIX 3aBUCUMOCTEH (PH3NUEeCKUX BEITHYNH;

* XapaKTepHu30BaTh CBOMCTBA Tel, PU3NUYECKHEe SIBICHUS U MPOIIECCHI, UCIOJIb3YSl OCHOBHBIE
TIOJIOKEHHST MOJIEKYJISIPHO--KHHETHUECKOW TEOPHH CTPOCHHUS BEIIECTBA, MPHUHITUI CYTIEPIIO3UAIIAN
moJiei (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS 3apsia, 3akoH OMa JJis yJacTKa IemH, 3aK0H
Jxoynsi-JleHna, 3aKoH COXpaHEHHs SHEPTHH, TIPU STOM JIaBaTh CIIOBECHYIO (POPMYITHPOBKY 3aKOHA U
3alUCBHIBATh €TO0 MAaTEMATHIECKOE BhIpaKCHHUE;

* O0OBSCHATH (PU3MUECKHUE MPOIIECCH ¥ CBOMCTBA TEIl, B TOM YHUCIIC B KOHTEKCTE CUTYyaInid
MPAaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABISTH NPUUHHHO-CICJICTBEHHBIE CBSI3H, CTPOUTH
0o0BsicHeHuEe U3 1-2 TOTHYECKUX IIAroB ¢ OMOPoi Ha 1-2 H3yueHHBIX CBOUCTBA (PU3UUECKUX SIBJICHUM,
(bU3MUECKUX 3aKOHOB UITH 3aKOHOMEPHOCTEH;

* pemaTh pacu€THbIe 3amaud B 2-3 JCWCTBHS, HUCHONB3YyS 3aKOHBI W (HOPMYIIHL,
CBSI3BIBAIOINNE (DPHM3MYECKHE BEMYMHBI: HA OCHOBE aHAIHM3a yCIOBHS 3aJadyM 3alUChIBATh KPaTKOE
yCIIOBUE, BBISIBISITH HEIOCTATOK JAHHBIX JUIS PEIICHHs 3a7aud, BHIOWpATh 3aKOHBI M (POPMYIIBI,
HEOOXOUMBIe i €€ peIlleHUs, MPOBOAUTH PAcuéThl M CpaBHUBATH IOJYYCHHOE 3HAUCHUE
($u3NIeCcKOil BETMYNHBI C H3BECTHBIMU JaHHBIMU;

* pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PENIATH IMPH MOMOINU (PU3HUECKIX METOJIOB,
UCTIOJIB3Ysl ONKMCAHWUE WCCIEAOBAHMS, BBIJICIATH MPOBEPSIEMOE IPEAIONIOKEHHE, OICHUBATh
MPAaBUIIHLHOCTH MOPSIIIKA POBEICHUS UCCIICTOBAHMSI, JIeTIaTh BEIBOIBI;

* TIPOBOJIMTH OTIBITHI IO HAOIFOICHUIO (U3NIECKUX SIBIICHUH HITH (PH3MYECKUX CBOMCTB Tel
(KamMJUTSIpHBIE SIBIICHUSI, 3aBHCAMOCTD JIABJICHHUS BO3yXa OT €ro 00b&Ma, TeMIlepaTypbl, CKOPOCTH
mpollecca OCTHIBAHWS W HArpeBaHUs MPU HU3MYUYEHUH OT IBeTa HM3Iydaromed (TOTIoIMaromiei)
MOBEPXHOCTH, CKOPOCTH MCIIAPEHUS BOJBI OT TEMIEPATYPhI )KUIKOCTH U ILIOMAIHN €€ MTOBEPXHOCTH,
JNIEKTpU3alusI TeJl W B3aWMOJCHCTBHE DJIEKTPUYCCKHUX 3apsIOB, B3aMMOJCHCTBHE MOCTOSHHBIX
MarHuTOB, BU3yalIU3allisl MATHUTHBIX MOJIeH MTOCTOSSHHBIX MATHUTOB, IEWCTBUS MATHUTHOTO TIOJIS HA

IMPOBOAHUK C TOKOM, CBOMCTBA QJICKTpOMAarHura, CBOMCTBaA DJICKTPOABUTATCIIA ITOCTOAHHOI'O TOKa)I



(GopMyTHpOBaTh MpPOBEpSEMbIC TPEIINOI0KEHHs, COOUpaTh YCTAHOBKY W3 MPEIIOKEHHOTO
000pYy/I0BaHUS, OTIUCHIBATH XOJ OIBITA K (POPMYITUPOBATH BHIBOJIBI;

* BBINOJHATH TNpPSIMbIEe HU3MEPEHHS TEMIIEPATYPhl, OTHOCHTEILHON BIIAXXHOCTH BO3IyXa,
CHJIBI TOKa, HANpSDKEHHUsI C HMCIOJh30BAaHMEM aHAJIOTOBBIX NPUOOPOB W JATUYUKOB (DU3UUECKUX
BEJINYMH, CPABHUBATH PE3yJIbTATHl H3MEPEHUH C YUETOM 3a/JaHHOM aOCOTFOTHOM OTPEITHOCTH;

* TMPOBOJMUTH HCCJIEIOBAaHHE 3aBHCUMOCTH OJHOM (U3UYECKOW BEIMYUHBI OT JAPYroi ¢
UCIIOJIB30BAHUEM MPSIMBIX H3MEPEHHH (3aBHCHMOCTH COIPOTHBIIEHHS INPOBOJHUKA OT €ro JUIHHBL
IUIONIAIN TIOTIEPEYHOTO0 CEUCHHUS! U YASNBHOTO CONPOTHBICHUS BEIECTBA HMPOBOJHHKA, CHIIBI TOKA,
UJIYIIEro 4epe3 MPOBOJHUK, OT HANPSHKEHHs HA MPOBOJHHKE, MCCIIEIOBAHHE IOCIIET0BATEIBHOTO U
HapauieIbHOTO COCJMHEHUI MPOBOIHHUKOB): ILIAHMPOBATH HCCIICIOBAHHUE, COOUPATh YCTAHOBKY WU
BBIIOJIHATh HM3MEPEHUs], CIeAysl IPEUIOKECHHOMY IUIaHy, (HKCHPOBATh Pe3yNbTAaThl MOJTYyYCHHON
3aBHCHMOCTH B BHJIE TAOJHII ¥ IpaduKOB, JIeNlaTh BEIBOJIBI 10 PE3YJIbTaTaM HCCIICIOBAHNS;

* TPOBOMUTH KOCBEHHBIE HW3MEpeHMs] (U3NYECKUX BENUYMH (yIeNbHAs TEIUIOEMKOCTh
BEIIIECTBA, CONPOTUBIICHHE MPOBOJHMKA, pab0Ta U MOIIHOCTH 3JIEKTPUYECKOTO TOKA): INIAHHPOBATH
U3MEpPEeHHsI, COOHMpaTh AKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYS NpPEAIOKEHHONH WHCTPYKIHH, H
BBIYHCIISATH 3HAUCHUE BEJTHUMHEI,

* coOmoaaTh MpaBHUiIa TEXHUKH O€30MaCHOCTH HpH paboTe ¢ 1abopaTOpHEIM 000pyI0BaHHUEM;

*  XapaKTepH30BaTh MPHHIHIGI JCHCTBHUS M3YYECHHBIX TPUOOPOB W TEXHHUYECKUX YCTPOHCTB C
OIIOPO¥ Ha WX OMHUCaHWsS (B TOM YHCJE: CHCTeMa OTOIUICHHS JIOMOB, THI'POMETp, apoBasi TypOWHa,
aMIIepMeTpP, BOJIFTMETP, CUETYMK ODIICKTPHYECKOW OSHEPTUH, 3JIEKTPOOCBETHTENBbHBIE IIPHOOPHIL,
HarpeBaTelbHbIE DIEKTPOIPHOOPHI (IIPHMEPHI), AIEKTPHUYESCKUE MPETOXPAHUTEIH, DICKTPOMATHHT,
AIIEKTPOJIBUTATENb TIOCTOSSHHOTO TOKA), HCIOJB3Ys 3HAHUS O CBOWCTBAaX (U3MUYECCKUX SIBICHUH WU
HEeoOXO0IMMBbIe (pr3nYecKre 3aKOHOMEPHOCTH;

*  pacro3HaBaTh IPOCTHIC TEXHUYECKHE YCTPOUCTBA U W3MEPHTEIBHBIE TPUOOPHI IO CXeMaM |
CXEMAaTUYHBIM PUCYHKaM (SKHJIKOCTHBIA TEPMOMETp, TEPMOC, MCHXPOMETp, TMTPOMETp, JBUTATEIb
BHYTPEHHETO CTOPaHUSL, JIIEKTPOCKOIL, PEOCTAT), COCTABIISITH CXEMBI AJIEKTPUIECKUX

IeTel ¢ MOC/IeI0BaTeIbHBIM U NapaJlIebHBIM COSTHHEHHEM JJICMEHTOB, pa3jinyast yCIOBHBIE
0003HaYEHUSI AIIEMEHTOB DIICKTPHUUECKHX IIECH;

. NPUBOJUTH TpPHUMEPHl (HAXOJUTh WHPOPMAIMIO O MpUMepax) MPaKTHYECKOTO
UCIIOJIb30BaHUS (PU3UYECKUX 3HAHUI B MOBCEIHEBHON JKU3HH ISl oOecrieueHus: 0€30MacHOCTH TPH
oOpameHun ¢ mpudopaMu U TEXHUIECKHMH YCTPOMCTBAME, COXPAHEHHS 3JI0POBBS X COOITIOICHAS] HOPM
9KOJIOTHYECKOTO ITOBEJCHHSI B OKPYXKAIOIIEH cpejie;

. OCYIIECTBIIATH IOMCK HHpOpMAUK PH3AIECKOTO coslepkanus B VIHTepHeTe, Ha OCHOBE
UMEIOIUXCST 3HAHUH M IyTEM CPaBHEHUS JIOMOJHUTEIBGHBIX HCTOYHWUKOB BBIIEITSTH HH(OPMAIHIO,
KOTOpast SIBISIETCS HPOTHBOPEYMBOM MITH MOXKET OBITH HEJOCTOBEPHOIN;

. HCIIOJIF30BATh TIPH BHIOJHEHHHN YUYeOHBIX 3aIaHHi HAyYHO--TIOMYJSIPHYIO JTHTEpaTypy
(HU3MUECKOTO COJIepKaHUs, CIPABOYHBIE MaTepHalbl, pecypchl ceTH VHTepHeT, BiIajaeTh MpUEMaMu
KOHCIIEKTHPOBAHHS TEKCTa, IpeoOpa3oBaHus HHPOPMAIMK U3 OJHON 3HAKOBOW CHCTEMBI B JIPYTYIO;

. CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE W KpaTKUE YCTHBIE COOOIEHUs, 00o00Imas
UHQOPMAIMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MYECKOTO COJACpIKAHHS, B TOM YHUCIE ITyOIHYHO

MMpEACTABJIATL PE3YJIbTAThI HpOCKTHOﬁ WM HCCIIEIOBATEIbCKOM JACATCIIBHOCTH, IPpHU 3TOM I'paMOTHO



UCIOJIb30BaTh M3YYCHHBIH MOHSITHMHBIN amnmapaT Kypca (QH3WKH, COMPOBOXKIATH BBHICTYIUICHUE
MPE3EHTALUECH;

. IpPH BBIMOJHEHUH YYEOHBIX TPOEKTOB M HUCCICIOBaHHA (DU3MUECKHX IPOIECCOB
pacmpenensaTh 00sI3aHHOCTA B TPYINIE B COOTBETCTBUU C TOCTAaBICHHBIMHU 3aJladyaMH, CJIECIUTH 3a
BBHITIOJTHEHUEM IIJIaHa JEHCTBUI U KOPPEKTUPOBATH €ro, aJIeKBaTHO OIEHUBATHL COOCTBEHHBIN BKJIAJ B
JIESITENIBHOCTh TPYIIBI, BHICTpAUBATh KOMMYHHUKATHBHOE B3aMMOJCHCTBHE, MPOSBISAsS TOTOBHOCTH
paspemars KOHQIHUKTHI.

K xonity o0yuenus B 9 kiaacce mpeMeTHBIC Pe3yIbTaThl HA 0230BOM YPOBHE JIOJKHBI OTPaXKaTh
Cc(OPMHUPOBAHHOCTD y O0YUAIOIIMXCS YMEHHIA:

. UCTIOJIH30BaTh TIOHSATHS: CHUCTEMa OTCUéTa, MaTepHallbHAs TOYKa, TPACKTOPHS,
OTHOCHTEIPHOCTh MEXaHWUYECKOTO JBW)KEHHUS, nedopmanus (ympyras, IUlacTH4ecKas), TpEHHE,
IIEHTPOCTPEMHUTENIFHOE YCKOPEHHE, HEBECOMOCTh M MIEPErpy3KH, IIEHTP TSKECTH, aDCOIOTHO TBEPIOE
TeJO, HEHTP TSDKeCTH TBEPAOTO Tejla, paBHOBECHE, MEXaHWYeCKHe KOJIeOaHWUs W BOJHBL, 3BYK,
uH(pa3ByK W YIBTPA3BYK, OJIGKTPOMATHUTHBIC BOJIHBI, IKada JJIEKTPOMArHUTHBIX BOJH, CBET,
OJNM30pPYKOCTh W JaTbHO30PKOCTh, CHEKTPhI HCHOYCKaHWS M TMOTJOIIeHHs, anb(pa-, OeTa- u
raMMa-u3JIydeHus, H30TOMBI, SepHas YHEPreTHKA;

* pa3nuyath SBIEHUS (paBHOMEpPHOE H HEPABHOMEPHOE MPSIMOJIMHEWHOE JIBHIKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE TBUXKEHHE, CBOOOIHOE TIaJIcHHe Tell, pABHOMEPHOE JIBHXKEHUE TI0
OKPY’>KHOCTH, B3aMO/ICHCTBHE Tell, pEaKTHBHOE JIBI)KEHHUE, KOJIeOaTeTbHOE JBIKEHHE (3aTyXaloIie U
BBIHY)KJICHHBIC KOJICOaHWsI), PE30HAHC, BOJIHOBOE IBM)KEHHE, OTPKEHHE 3BYKa, NPSIMOJIMHEHHOE
pacrpocTpaHeHne, OTpaKeHHe W MPEJIOMJICHHWE CBeTa, ITOJHOE BHYTPEHHEE OTpa)KCHHWE CBeTa,
pasnokeHue OeJoro cBeTa B CHEKTP M CJIOXKEHHE CIIEKTPAIBHBIX IIBETOB, JUCIEPCHS CBETa,
€CTEeCTBEHHAsI paJIMOAKTHBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3ITYUYCHHUS) TI0 OTIACAHHUIO HX
XapaKTEPHBIX CBOHCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3HUECcKOe SIBIICHUE;

* pacmo3HaBaTh MPOSIBICHUE W3YYCHHBIX (PH3UYECKHX SBICHHUM B OKpYKaoIeM MUpe (B TOM
yrclie (PU3NYECKUe SIBICHUS B IPUPOJIC: IPUIUBBI U OTIUBEI, IBUXKEeHHE TIaHeT COIHEYHON CUCTEMBL,
pPEaKTUBHOE JIBI)KEHUE JKUBBIX OPraHM3MOB, BOCIPHSTHE 3BYKOB >XHBOTHBIMH, 3eMIICTpSICCHHE,
ceficMuYecKre BOJHBI, IIYHAMH, X0, IIBETa TeJ, ONTHYECKUE SBJICHHS B MPHUPOJE, OMOJOTHYECKOe
JIEHCTBHE BUJIUMOTO, YJIBTPAQHUOIIETOBOTO ¥  PEHTITCHOBCKOTO  M3JIy4YCHUU, eCTECTBEHHBIN
paaMoaKTUBHBIN (DOH, KOCMHUYECKHE Iy4YH, PaJMOAKTUBHOE H3IydeHUE MPHUPOIHBIX MHUHEPAJIOB,
JeCTBHAE PaIMOAKTHBHBIX W3ITYYCHUH HA OPTaHW3M YEJIOBEKa), IPH ATOM MEPEBOIUTH MPAKTUIECKYIO
3a7ady B yUeOHYIO, BBICTISTH CYIIECTBEHHBIC CBOWCTBA (ITPH3HAKH) (PU3NUCCKUX SIBIICHHIA,

* ONHCHIBATh W3yYCHHBIC CBOWCTBA Tel W (PU3WUYECKUE SIBICHHS, HCIIONB3YS (pu3mUecKkue
BEJIMYMHBI (CpelHSST W MTHOBEHHAsT CKOPOCTh Tella TPHW HEPaBHOMEPHOM JIBIKEHHH, YCKOPEHHE,
nepeMeIneHue, MyTh, YIIoBas CKOPOCTh, CHJIa TPEHHsI, CHJIA YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE
CBOOOJTHOTO TIAJICHUSI, BEC Tella, UMITYJIbC Teja, UMITYJIbC CHIIbI, MEXaHH4ecKas padoTa W MOITHOCTH,
MOTEHIUATBHAS SHEPTUS TeJla, MOJHSITOTO HaJ MOBEPXHOCTHIO 36MJIH, TIOTEHITHAIbHAS YHEPTHS CXKATOU
MPYXXUHBI, KWHETUYECKasl SHEPTys, TOTHAS MeXaHW4ecKas dHeprus, NMEpUoj] U YacToTa KoJeOaHW,
JUTMHA BOJHBI, TPOMKOCTH 3BYKa M BBICOTA TOHA, CKOPOCTH CBETA, MOKA3aTeNlb MPEJIOMIICHUS CPEIbI),

IIpru ONMCAHWU NPABUJIIBHO TPAKTOBATH (I)I/ISI/I‘-ICCKI/Iﬁ CMBICJI UCTIOJIb3YCMbBIX BCJIMYUH, 0003HAYCHHS U



€IMHUIBI PU3MYECKUX BEIMYUH, HAXOAUTH (DOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PHU3UUYECKYIO BEIMUMHY
C IPYTUMU BEJIMUYUHAMH, CTPOUTD I'paUKH U3YUCHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEJIMYHH;

* XapaKTepH30BaTh CBOMCTBAa Tell, (U3WYECKHE SIBJICHHS M IPOLECCHI, HCIONB3YS 3aKOH
COXPaHEHHs] DSHEPrHH, 3aKOH BCEMHMPHOIO TSATOTEHHUS, MPUHIMII CYNEPIO3UIUN CUJI, MPHHIUI
OoTHOcHUTEeNbHOCTU ['anmuies, 3akoHbl HbIOTOHA, 3aKOH COXpAHEHHUs UMITYJIbCa, 3aKOHBI OTPaKEHUSI U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO M MACCOBOTO YUCEII IIPH SJCPHBIX PEAKIIUSX, TIPU
3TOM JIaBaTh CJIOBECHYIO (DOPMYITHUPOBKY 3aKOHA M 3aIACHIBATH €T0 MATEMAaTHIECKOE BHIPAKCHHE;

*  OOBSCHITH (PU3MUECKUE TPOIECCHl W CBOMCTBA TEJ, B TOM YHCIIE W B KOHTEKCTE CHUTYaIhit
MPAKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIIBISATh IPUYMHHO-CIICJCTBEHHBIC CBSI3W, CTPOUTH
00BsicHeHHE W3 2-3 JIOTHYECKHX IIaroB ¢ ONOPOM Ha 2-3 M3yYCHHBIX CBOHCTBA (DM3UYCCKUX SIBICHHM,
(U3NIECKHX 3aKOHOB HITH 3aKOHOMEPHOCTEHH;

* pemarh pacyETHBIC 3a7aud (OMHUpAIOIIUECs Ha CHCTeMY W3 2-3 ypaBHEHUH), HCIOJIB3YsI
3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIIME (PU3NUECKHE BEIMUMHBI: HAa OCHOBE aHAJIM3a YCIIOBHS 3ajaud
3aMUCBIBATh KPATKOE YCIOBHE, BEISIBIISATH HEJAOCTAIOIIUE WK U30BITOUHBIE JAaHHbIE, BHIOUPATh 3aKOHbBI U
bopMysbl, HEOOXOAMMBIE Ul pELIeHHs, HPOBOAUTH pPACYETHI W OLEHUBATh PEATUCTUYHOCTD
MOJIyYEHHOT0 3HaYeHUS (PU3NUECKOH BETHUNHBL,

* pacmo3HaBaTh NMPOOJIEMBI, KOTOPhIE MOXKHO DPELIUTh HPU MOMOIIM (U3UUYECKUX METOJIOB,
UCTOJIB3Ysl ONHCAHWE MCCIIEIOBAHUS, BBIIENATH IPOBEpPSEMOE IPEJNOJOKEeHHe, OIICHUBATh
MPAaBUIHLHOCTH MOPS/IKA TIPOBEIEHUS UCCIICAOBAHMS, AeTaTh BBIBOIBI, HHTEPIPETHPOBATH PE3yIbTaThI
HaOJIIOIEHUH U OIILITOB;

*  TPOBOJUTH OMBITHI 10 HAOIOJNEHHUIO (PH3MUECKUX SBICHUN WA (PU3MYECKUX CBOWCTB TEI
(m3y4eHue BTOporo 3akoHa HeioTOHA, 3aK0HA COXpaHEHUS YHEPTUH, 3aBUCUMOCTh TIepHo/1a KoJieOaHMi
MPY)KAHHOTO MasiTHAKA OT MAacChl rpy3a M JKECTKOCTH TPYKUHBI W HE3aBUCHMOCTH OT aMILIHTYIbI
MaJbIX KOJIeOaHWH, MPSIMOJIMHEIHOE pacIpoCTpaHeHWE CBETa, pasjiokeHHe Oeloro cBera B CHEKT),
U3yuyeHHe CBOHCTB H300paKEHHMsI B IUIOCKOM 3epKaje M CBOHCTB H300paKeHHs IpenMeTa B
coOuparolieil TuH3e, HaOMoIeHHE CIUIOUTHBIX U JIMHEHYaThIX CIIEKTPOB U3IYUYECHHUS): CAMOCTOSTEIBHO
coOupaTh YCTaHOBKY W3 H30BITOUHOro Habopa 0OOOpYJOBaHHUS, OMHCHIBATH XOJ OIBITA WU €ro
pe3yiabTaThl, (POPMYIUPOBATH BHIBOIBI;

*  TIPOBOJIUTH IPU HEOOXOTUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, ONpeNIeNsisl CpeHee 3HAaUeHHe
U3MepsieMOi BeTMUMHBI ((POKYCHOE paccTosiHME COOMPAIOIIEH JIMH3bI), 000CHOBBIBATH BHIOOP criocoba
U3MEPEeHHS (M3MEPUTETHFHOTO TTPHO0Pa);

*  TIPOBOJUTH UCCIIETOBAHHUE 3aBUCHMOCTEH (PH3NYECKUX BEIWYHH C MCIIONB30BAHUEM TPSMBIX
MU3MEpeHU# (3aBHCUMOCTh IYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBIDKEHHH O€3 HavdalbHOMN
CKOpPOCTH, TIepHOjia KOJeOaHWi MaTeMaTHYeCKOTO MasTHHKA OT JUTHHBI HUTH, 3aBHCHMOCTH yTIia
OTpaKEHHWS CBETa OT yria TMaJeHWs W yrjia MpeIOMICHHS OT YIja TaJeHus): IJIaHHPOBaTh
UCCIIC/IOBAaHUE, CAMOCTOSITEIbHO COOMpPATh YCTAaHOBKY, (UKCHPOBATH pe3yJIbTaThl IOyUYeHHOMH
3aBUCUMOCTH (PU3UUECKUX BEIMYMH B BHJE TaONMIl U Tpa]UKOB, AejaTh BBIBOJBI MO pe3yjbTaram
UCCIIEIOBaHMS,

*  [POBOJUTH KOCBEHHBIE M3MEpPEHMs (PU3HMUECKUX BEITUYUH (CPEIHSS CKOPOCTh M YCKOpEHHUE
Tela NPU PABHOYCKOPEHHOM JBH)KEHHH, YCKOPEHHE CBOOOJTHOIO MaJEHUs, JKECTKOCTh MPY>KUHBIL,

KOB(I)(I)I/IHI/IGHT TPCHUS CKOJILIKCHU A, MCXaHNYCCKad pa60Ta 1 MOIIHOCTb, 4aCTOTAa U IEPUO/ KoJieOaHuii



MaTeMaTH4ecKOro ¥ MPYKUHHOTO MasTHHUKOB, OTITUYECKAsI CHJIa COOMPAIOIIEH JINH3BI, PaIHOaKTHBHBIN
(OH): MIIaHUPOBATh U3MEPEHHUSI, COOMPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY H BBITIOJHSATH H3MEPEHUS,
clieysl IpeII0KEHHON WHCTPYKIIMH, BEIYUCIISITh 3HAYCHUE BEIMYMHBI U aHAITU3UPOBATH MOJTYYCHHBIC
PE3yJIbTaThI ¢ YYETOM 3aIaHHOM MOTPEITHOCTH U3MEPEHU;

*  coOmoaaTh MpaBHUiIa TEXHUKH O€30MaCHOCTH HPpH paboTe ¢ 1abopaTOpHEIM 000pyI0BaHHUEM;

* pa3IMYyaTh OCHOBHBIC NPH3HAKH W3YUCHHBIX (H3MUYECKUX MOJIENCii: MaTephaibHas TOYKa,
a0COIIOTHO TBEP/IOE TEJI0, TOUCUHBIN HCTOYHHK CBETA, JIyd, TOHKAs JINH34, [UIAHEeTapHast MOJIENb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO S1pa;

*  XapaKTepH30BaTh IPHHIIMIIBI JEHCTBHUS W3yYEHHBIX IIPHOOPOB U TEXHHUYECKUX YCTPOHCTB C
OIIOPO Ha WX ONMHUCaHHS (B TOM YHCJIE: CIHJIOMETp, TATYAKU MOJIOKEHHS, PACCTOSHHS M YCKOPEHHUS,
pakKeTa, 3XO0JIOT, OYKH, HEePHCKOI, (oToanmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOII, JTO3UMETD,
Kamepa BuiibcoHa), WCIONB3ys 3HAHUS O CBOWCTBAX (PU3UYSCKHUX SBICHHH W HEOOXOIHMBIC
¢bu3nyeckre 3aKOHOMEPHOCTH;

*  HCIOJB30BaTh CXEMbl M CXEMAaTHYHBIE PHCYHKH HM3YYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTEBHBIX MPUOOPOB U TEXHOJOTHYECKHX MPOIECCOB MPH PEHICHHH YYeOHO--TIPAKTHUYECKHX
3a71a4, ONITHYECKUE CXEMBI JUIS TOCTPOCHUS H300pa)KeHUH B INIOCKOM 3epKajie M COOMparoIei TuH3e;

*  MIPUBOAMTH MPUMEPHI (HAXOUTH MHYOPMAIIUIO O TIPUMEPax ) MPAKTHUECKOTO HCIOIh30BaAHHS
(¢u3MUeCKUX 3HAHWN B MOBCEJAHEBHOW XHM3HHU JUIsi oOecriedeHHss O€30MacHOCTH MpU OOpalieHuH ¢
npuOopaMi W TEeXHHYECKHUMH YCTPOWCTBAMH, COXPaHEHHS 3J0pPOBbS H COOJIOJNCHUS HOPM
9KOJIOTHYECKOTO ITOBEJCHHSI B OKPYXKAIOIIEH cpejie;

* OCyWECTBJISITH NMOWUCK wWHGpOpManuu  Qu3ndeckoro coiepkanuss B VHTepHere,
CaMOCTOSITEIIEHO (hOPMYJIHPYST TOUCKOBBIM 3ampoc, HAXOMUTh IYTH OIPEIENICHHs JIOCTOBEPHOCTH
HOJTy4eHHO! HHOpMAIK Ha OCHOBE MMEFOIUXCSI 3HAHWH M JOTIOJTHATEIIHHBIX HCTOYHUKOB;

* HCIIONIB30BATh ITIPH BBIIOJHEHWH YYEOHBIX 3aJaHHil HAYYHO—IIONYJSIPHYIO JIHTEPATypy
(U3MUECKOTO COJIepKaHUs, CIPABOYHbIE MaTepHalbl, pecypchl ceTH VHTepHeT, BiIajaeTh MpUEMaMu
KOHCIIEKTHPOBAHHS TEKCTa, TpeoOpa3oBaHus HHPOPMAIMK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

* co3JaBaTh COOCTBEHHBIC NMHCHMEHHBIC W YCTHBIE COOOIICHWS Ha OCHOBE WH(OpMAIMU U3
HECKOJIbKHX UCTOYHHKOB (PM3HUYECKOTO COJICPIKaHMsI, ITYyOJIHMYHO MPEICTABISITh Pe3yIbTaThl IPOSKTHOM
W UCCIIEIOBATENILCKON JIESITEIbHOCTH, TIPH ATOM TPaMOTHO HCIOJIb30BaTh H3Y4YECHHBIH TOHSTHNHBIA
anmapar M3ydaeMmoro pasjena (U3WMKH W CONMPOBOXIATh BBICTYIUICHHE IPE3CHTAUEH C yd4ETOM

0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.



TEMATHNYECKOE INTAHUPOBAHUE, 7 KJIACC

Ne HaumeHnoBaHue pa3iesioB U TeM KoaugecTBo yacos JJleKTpOoHHbIe (U] poBbIE)
n/n MPOrpamMMbl Bcero | Konrpouabusie | [IpakTuueckue o0pa3oBaTebHbIE pecypChl
paboThI paboThI
Paznes 1. @u3uka u ee poJib B NO3HAHHH OKPYKAIOIIET0 MHPA
1.1 | ®usuka - HayKa 0 NpUPOJE 2 Bbubnuoreka LIOK https://rn.edsoo.ru/7f416194
1.2 | ®u3ndeckue BEITUYNHBI 2 1 bubnvoreka IIOK https://rn.edsoo.ru/7f416194
1.3 | EctecTBeHHOHAYUYHBII METO/I MO3HAHUS 2 1 buGnuoreka LIOK https://rn.edsoo.ru/7f416194
Uroro no pazueny 6 0 2
Pa3nea 2. IlepBoHayabHbIe CBEeI¢HHS O CTPOCHHH BelecTBa
2.1 | Ctpoenwue BerecTra 1 bu6nuoteka LIOK https://rn.edsoo.ru/7f416194
2.2 | JIBuKeHUE U B3aUMOJCHCTBHE YaCTHIL 2 1 bubnvoreka IIOK https://rn.edsoo.ru/7f416194
BEIEeCTBa
2.3 | ArperaTHble COCTOSIHUS BeIlleCTBa 2 bubmmoreka L{OK https://rn.edsoo.ru/7f416194
Wroro no pazneny 5 0 1
Paznen 3. /IBm:kenne u B3anmMojieiicTBHeE TeJl
3.1 | MexaHnuueckoe OBUKEHUE 3 bubmumorexa LIOK https://rn.edsoo.ru/7f416194
3.2 | Unepmwms, Mmacca, INIOTHOCTh 4 1 bubmmoreka ITOK https://rn.edsoo.ru/7f416194
3.3 | Cuna. Buase! cui 14 bubmumorexa LIOK https://rn.edsoo.ru/7f416194
Uroro no pazueny 21 0 1
Pa3nea 4. /laBjieHue TBepABIX TeJl, KUAKOCTEH, ra30B
4.1 | laBnenue. [lepenava naBienust TBEPABIMU 3 bubmumorexa LIOK https://rn.edsoo.ru/7f416194
TeJIaMU, )KHJIKOCTSIMHU U Ta3aMu
4.2 | JlaBieHHUE KUJIKOCTH 5 bubmumorexa LIOK https://rn.edsoo.ru/7f416194
4.3 | ATMocdepHOe JTaBlicHUE 6 Bubmuoreka LIOK https://rn.edsoo.ru/7f416194
4.4 | JleiicTBUE KUJIKOCTH U raza Ha 7 1 3 bu6mmoreka ITOK https://rn.edsoo.ru/7f416194
MOTPYKEHHOE B HUX TEJIO
Wroro no pazneny 21
Pa3znen 5. PaGora m MomHOCTB. JHEprusi
5.1 | Pabora 1 MOIIHOCTE 3 1 bubmmoreka ITOK https://rn.edsoo.ru/7f416194
5.2 | IIpocThie MEXaHU3MBbI 5 1 BuGnuoreka LIOK https://rn.edsoo.ru/7f416194
5.3 | Mexanudeckasi YHEPrus 4 1 1 bubauoreka LIOK https://rn.edsoo.ru/7f416194
Wroro no pazneny 12
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB T10 ITPOI'PAMME 68 3 12




TEMATHNYECKOE INTAHUPOBAHUE, 8 KJIACC

Ne HaumeHnoBaHue pa3iesioB U TeM KoaugecTBo yacos DJIeKTpPOHHbIE (HH(POBbIE)
n/n NPOrpaMMbIl Bceero | Kontpoas | Ilpaktuueckue o0pa3oBaTe/IbHbIE PecypChI
HbIE padoThI
paboThI
Paznen 1. TensioBblie iBJIeHHS
1.1 | CtpoeHue 1 CBOMCTBA BEIIECTBA 7 bubnuoreka L{OK https://rn.edsoo.ru/7f4181ce
1.2 | TenyoBble npoiecchbl 21 1 5 bubnuoreka LIOK https://rn.edsoo.ru/7f4181ce
Wroro no pazneny 28 1 5
Pa3znen 2. DiaekTpuyeckne 1 MATHUTHBIE SIBJICHUS
2.1 | Dnektpuyeckue 3apsibl. 3apsyKEHHBIE TeJla U 7 1 bubmoreka LIOK https://rn.edsoo.ru/7f4181ce
WX B3aUMOJEHCTBHE
2.2 | TlocTOSIHHBIN 3JIEKTPUYECKHUNA TOK 20 1 7 bubnuoreka L{OK https://rn.edsoo.ru/7f4181ce
2.3 | MarauTHbIC SBIICHUS 6 1 1,5 bubnuoreka L{OK https://rn.edsoo.ru/7f4181ce
2.4 | DnexTpoMarHuTHas! WHYKITHS 4 bubnmoreka LIOK https://rn.edsoo.ru/7f4181ce
Wroro no pazneny 37
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 3 14,5




TEMATHUYECKOE IINTAHUPOBAHMUE, 9 KJIACC

Ne HanmeHoBaHue pa3iesioB H TeM KosaugecTBo yacos DJIeKTpPOHHbIE (HH(POBbIE)
n/n NPOrpaMMbI Bceero | Konrpoasnsle | IlpakTnyeckue o0pa3oBaTe/IbHbIE PecypChI
padoThI padoThI
Paspnen 1. MexanuueckHe siBJIeHHUs!
1.1 | Mexanndeckoe IBUKEHUE H CIIOCOOEI €0 10 1 bu6nuoreka LIOK https://rn.edsoo.ru/7f41a4a6
OTIHCAHUS
1.2 | B3zaumozeiicTBure TeI 20 1 3 Bbubaunoreka LIOK https://rn.edsoo.ru/7f41a4a6
1.3 | 3akoHBI COXpaHEHHUS 10 3 bubnuoreka [TOK https://rn.edsoo.ru/7f41a4a6
Hroro mo pazaeny 40 1 7
Pa3nea 2. MexaHnueckue KoJ1e0aHHS U BOJHbI
2.1 | Mexanuueckue KojieOaHus 7 3 bubnmoreka LIOK https://rn.edsoo.ru/7f41a4a6
2.2 | Mexaan4ecKkue BOJHBL. 3BYK 8 1 3 bubnuoreka LIOK https://r.edsoo.ru/7f41a4a6
Wroro no pazneny 15 1 6
Pazaen 3. DiieKTPOMarHuTHOE 110JI€ H YJ1eKTPOMATHUTHBIE BOJIHBI
3.1 | DieKTpoMarHuTHOE NOJIE U 6 2 bubnuoreka [TOK https://rn.edsoo.ru/7f41a4a6
3JIEKTPOMArHUTHBIE BOJIHBI
Wroro no pazpeny 6 0 2
Paznen 4. CBeToBbIe sIBJICHHSA
4.1 | 3akoHBI pacnipoCTpaHEHHS CBETA 6 2 bubnmoreka LIOK https://rn.edsoo.ru/7f41a4a6
4.2 | JIun3bl ¥ oNTHYECKUE TPHOOPHI 6 3 bubnuoreka L{OK https://rn.edsoo.ru/7f41a4a6
4.3 | Paznoxenue 6enoro cBeTa B CIIEKTP 3 2 bubnmoreka LIOK https://rn.edsoo.ru/7f41a4a6
Wroro no pazneny 15 0
Paznen S. KBanToBbIe siB1eHUS
5.1 | Mcnyckanue U NOTJIOIIEHHE CBETa aTOMOM 4 bubnuoreka L{OK https://rn.edsoo.ru/7f41a4a6
5.2 | CtpoeHue aTOMHOTO sijipa 6 bubnmoreka LIOK https://rn.edsoo.ru/7f41a4a6
5.3 | Anepuble peakuuu 7 1 1 bubnuoreka LIOK https://rn.edsoo.ru/7f41a4a6




Hroro mo pazaeny | 17 1
Pa3nea 6. IloBTopuTe/ibHO-0000 a0 M MOYJIb
6.1 | IloBTropenne u 0600meHHe Kypca Gpu3nKu 9 bubnuoreka LIOK https://rn.edsoo.ru/7f41a4a6
3a 7-9 kiacc
9 0
OBILEE KOJIMYECTBO YACOB T10 TTIPOTPAMME 102 27




YYEBHO-METOJIMYECKOE OBECIIEHEHHE OBPA30OBATEJIBHOI'O ITPOLHECCA

MartepuanbHO-TEXHUUECKOE 0OecTieueHIe TUCITUTUIMHEI IEMOHCTPAIHOHHOTO,

nabopaTopHOTO 000pYIOBaHUS 10 (MEXaHHWKE, MOJCKYJISIPHOH (H3HKE, JICKTPOIMHAMHKE, ONTHKE,
ATOMHOU W siiepHOM (PHU3HKE) B COOTBETCTBHH C MEepeuyHeM yueOHOro o0opyaoBaHUs MO (U3UKE IS
OCHOBHOWM IITKOJIBI, YTO MTO3BOJISIET BHITOTHATH MPAKTHYECKYIO YacTh MPOTPAMMBI (JIEMOHCTPAITHOHHBIC
IKCIIEPUMEHTHI, (PPOHTAILHBIEC OMBITHI, Ta00paTOpHBIE PabOTHI).
Ob1iee 060py/I0BaHUE:

1. Iludposas naboparopust yueHUUYECKasl.
[{udpoBoii JaTYHK SIEKTPOIPOBOTHOCTH.
[{udpoBoii JaTUKK MOJIOKEHHUS.
[Tudporoii faTYMK TeMIepaTyphl.
[udposoii faTurk aOCOTIOTHOTO IABJICHUSI.
[{upoBoii ocnmuIorpadUIeCcKuil JTaTIHK.
Becs anexktponnsbie yueOnbie 200 T.
Muxkpockorr: Tu(poBOM WITH ONTHYECKHN ¢ yBeaudeHneM oT 80 X.
9. CoenuHUTEIBHBIC TPOBOJIA, IPOTPAMMHOE 00ECIIEYCHHE, METOTUICCKIE YKa3aHUsI
10. KoMIIeKT COIMyTCTBYIOIIUX 3JIEMEHTOB JIJIsl OTIHITOB TI0O MEXaHHUKE.
11. KoMIIeKT COMyTCTBYIOMIMX AJIEMEHTOB JIJISl OMBITOB IO MOJICKYJISIPHOM (hU3HKeE.
12. KOoMIUIEKT COIMyTCTBYIOMUX AJIEMEHTOB JIJISl OTIBITOB TI0 JIEKTPOAMHAMHUKE.
13. KoMIIeKT COMyTCTBYIOIIMX AJIEMEHTOB JIJISl OMBITOB MO ONTHKE

PN

METOANMYECKUE MATEPUAJIBI JIJIAA YUUTEJLA

1. Meroauyeckoe mocoOMe IO HCHOJL30BAHHIO JIAOOPATOPHOrO KOMILIEKCA s y4eOHOM
MPAaKTUYECKON MPOEKTHOM nesteiabHocTH 1o ¢usuke. Yacts 1. JlaGoparopHbie pabOThI U MPAKTHKYM
JUTst 6a3oBoro | yriyonennoro yposueid/ [Toa. Pen. I[Ipod a.1.H. B.C. ITuuyrura-M: PA «nws$2,2020;

2. Meroguueckoe 10co0Me 10 HCIOIB30BAHUIO J1a0OPATOPHOTO KOMILIEKCA Ui yueOHOM
MPAKTUYECKON TTPOEKTHOM NesTenbHOCTH 1o ¢usuke. Yacts 1. JlabopaTropHbie paboThl U TPAKTHKYM
Jutst 6azoBoro u yriayosiaerHoro ypoeHaei/ [Ton. Pen. I1pod a.1.1.B.C. [Tuuyrura-M: PA «Uns$2,2020;

3. Xaunananos H.I'., Huxudopos I'.I". [Tosanues O.A. ®@poHTanbHbIE 1a00PaTOPHLIE PAOOTHL.
®I'OC - maboparopusi. Metoaudeckoe nocoome mmo pmuke 7- 11 xirace/ H.I' Xannananos, I'.I.
Huxugopos, O.A. [loBanues, - M.:Jle JIu6pu, 2020.
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