MHUHHUCTEPCTBO ITPOCBEIIEHUS POCCUMCKOMN ®EJEPAIINA
MunucrepcTBo 00pa3oBaHus U Hayku TamMOOBCKoi 00acTu
Komurer o6pazoBanus ropoaa TamGoBa TamOoBCcKo# obnacTu
MAOQY "T'mmnazust Ne 7 umenu cearturtens [lutupuma, enuckomna TamO6oBckoro"

PACCMOTPEHO
MeroauueckuM 00beTMHEHHEM

PykxoBogurens MO

A.A. IBaHoBa

IIporokon Nel ot 30.08.2023 T.

COI'JTACOBAHO

3aMecTuTeNnb JUPEKTOPA

H. B. Ilonsuckas

ITporoxonm Nel o1 30.08.2023 1.

YTBEPXJEHO

Hupextop MAOY "T'umuazus Ne7
nUMeHH cBaTuTens [Intupuma,
ennckomna Tam6oBckoro"”

B. H. Enudanosa

ITpukas Ne409-O/J1 ot 30.08 .2023r.

MoanucaH umdposoi nognucbto: EnudarHosa B.H.

DN: O="MAOY ""TumHa3usa Ne7 um. ceatutens Nutmpuma, enuckona
Tam6osckoro™", CN=Enudarosa B.H., E=gymn7@city.tambov.gov.ru
[ara: 2023.11.21 14:44:18+03'00"

PABOYASA ITPOT'PAMMA

y4eOHOT0 IpeIMeTa

«Duzukay

1uist 7-9 Ki1accoB OCHOBHOT'O 001IEro 00pa3oBaHUs

Ha 2023-2024 yueOHBbIH 101

CocraButens: bypnauna Bena IlerpoBHa

Tam6o0B, 2023

YUHUTENb (PUIUKH



COJIEPYKAHUE

1 .ITossicHuTeIbHAS 3amUCKa
2.006m1as xapakTepuctruka yueOHoro npeamera «Duznkay
3. Henu uzydenus yueoHoro npeamera «Duzukar»
4.Mecto yueOHoro npeamera «Puszuka» B yueOHOM IIJIaHe
5. Conepsxanue yueOHOro npeamera « Du3nKay
6.7 Knacc
7.8 kiacc

8.9 kmacc

9.ITnanupyemble pe3yIbTaThl OCBOSHHUS YueOHOTO npeameTa « Pu3nka» Ha ypOBHE
OCHOBHOT'O 00111eT0 00pa30oBaHUs

10.JImuHOCTHBIE pE3yNbTATHI
11.MeranpenMeTHbIE pe3yIbTaThI
12.IIpenMeTHbIE pE3yJIbTATHI

13.7 xnacc .

14.8 knacc

15.9 xnacc .

16. Tematnueckoe MIaHUPOBAHUE .
7 xnacc (68 u) .

8 kmacc (68 ).
9 knacc (102 u) .

Pabouast mporpamma 1no (u3uMke Ha ypOBHE OCHOBHOrO 00I1Iero oOpa3oBaHMS
COCTaBJICHA Ha OCHOBE IOJIOKEHWW M TpeOOBAaHUM K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30BaTENbHOW MPOTrpamMMbl, MPEICTABICHHBIX B
denepaabHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM CTaHIapTe OCHOBHOT'O OOIIETO
obopazoBanus (PI'OC 0OO0O), a Takke c yu€tom I[IpumepHOIl mporpamMmsl
BocniuTanuss | KoHuenuuu mnpenoxaBaHust ydyeOHoro mnpenmera «®Dusuka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepauuu, peagu3yromux
OCHOBHBIE 00111€00pa30BaTeNbHbBIE MPOTPAMMBI.



[TOACHUTEJIBHAA 3AIINCKA

Copnepxanue [IporpaMMbl HarpaBiieHO Ha (POPMHUPOBAHHUE €CTECTBEHHO-HAYUHOU

IPaMOTHOCTH YYalllUXCsl U OpraHU3alMI0 M3yuyeHUus (QU3MKH Ha AESTeIbHOCTHOM
OCHOBE. B Hell yunThIBaloTCS BO3MOKHOCTH MpPEIMETa B peaau3aluy TpeOOBaHMIMA
OI'OC OOO K mIaHUpPYEMBIM JIMYHOCTHBIM W METANPEIMETHBIM pE3YyJIbTaTaM
oOyueHusl, a TakXKe MEXIIPEIMETHbIE CBS3M €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
IpeIMETOB Ha YPOBHE OCHOBHOrO o0mero ooOpasoBanus. B mporpamme
OIIPEAEIAIOTCS OCHOBHBIE LIEJU M3yueHUsl (PU3MKH Ha YPOBHE OCHOBHOI'O OOIIErO
o0pa3oBaHMsl, MJIAHUPYEMBIE PE3yJbTaThl OCBOECHUS Kypca (DU3UKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma ycTaHaBiIMBaeT paclpejelieHe Y4YeOHOro marepualia Mo rojaam
oOyueHusi (1o KiaccaM), MpenjgaraeT IOCIeI0BaTeIbHOCTh HW3YYEHHUS TEM,
OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MIPEAMETHOIO COAECP/KAHUS U YUETE BO3PACTHBIX
O0COOEHHOCTEW ydYalMxcs, a TakKe TEeMaTHYEeCKOE IUIAaHUPOBAHUE C YKa3aHHUEM
KOJIMYECTBA YacOB Ha M3yUYEHHUE KAXKIOM TeMbl U XapaKTEPUCTUKOW yueOHOM
NEATEIPHOCTH YYaIIUXCs, PEATU3yEMOM IIPU U3YUYEHNUH ITUX TEM.

[Ipu pazpaboTke pabouell mporpaMMbl B TEMAaTUYECKOM IJIAHUPOBAHUM YUYTEHBI
BO3MOKHOCTH HCIOJIb30BaHUSI 3JIEKTPOHHBIX (LHU(PPOBBIX) 00pa3zoBaTEIbHBIX
PECYpPCOB, SIBISIOMIMXCS YYEOHO-METOJAMUYECKUMH MartepuaiaMu  (MyJbTUMeE-
JIUIHBIE TPOrPpaMMBbl, JJEKTPOHHbIE YYEOHUKHM U 3aJaYHUKH, DIJIEKTPOHHBIE
OMOMMOTEeKH, BUPTYyaJbHBIE JA0OPATOPUM, HUTPOBHIE MPOTPAMMBI, KOJUICKIIHH
nM(ppoBbIX  00pa30BaTENbHBIX  PECYPCOB), PEAIM3YIOMIMX  JIHJIAKTHUYECKUE
Bo3MoxkHOCTH UKT, comepxanue KOTOPBIX COOTBETCTBYET 3aKOHOAATENHCTBY 00
00pa3oBaHUH.



OBIIAA XAPAKTEPUCTUKA YUEGHOI'O ITIPEJMETA «®U3UKA»

Kypc ¢usukn — cucremMoo0Opasyromuii Jjis €CTECTBEHHO-HAYYHBIX YUYEOHBIX
MPEJAMETOB, TIOCKOJIbKY (DM3MYECKUE 3aKOHBI JIEKAT B OCHOBE TMPOIECCOB U
SBJICHUM, W3yYaeMbIX XHUMHEH, Ouosiorued, acrpoHomued u GU3UIECKOU
reorpaguei.

®u3uKka — 3TO NPEAMET, KOTOPbIA HE TOJBKO BHOCUT OCHOBHOW BKJIaJ B
€CTEeCTBEHHO-HAYUHYI0 KapTUHY MHpa, HO M MPEIOCTaBIISICT HamOoJiee SCHBIC
o0pa3ipl NMPUMEHEHUS HAyYHOTO METOJa TO3HaHMS, T. €. CIoco0a MOMydeHUs
JIOCTOBEpPHBIX 3HAaHWUK 0 Mupe. Hakowen, ¢(usuka — 3TO mTpeaMer, KOTOPHIU
Hapsay C JPYTMMH €CTE€CTBEHHO-HAYyYHBIMM MpPEAMETaMH JIOJDKEH JaTh
IIKOJIbHUKAM MPEJICTaBICHUE 00 YBJICKATEIbHOCTH HAYYHOTO MCCJICIOBAHUS U
PaIOCTH CaMOCTOSITEIIBHOTO OTKPBITHUS HOBOTO 3HAHUSA.

Onmna w3 rHaBHBIX 3a7a4  (PU3MUECKOTO OO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYyYHOH TPaMOTHOCTU U
MHTEepeca K HayKe y OCHOBHOM Macchl 0OydalolIuXcs, KOTOpble B JalIbHEHIIEM
OyIlyT 3aHSATHI B CaMbIX pa3sHOOOpa3HbIX cdepax nesTenbHOCTH. Ho He MeHee
BAXXHOM 3ajauell SIBISETCA BBISBICHHWE M TOJTOTOBKA TaJaHTJIMBBIX MOJOJBIX
JIOAeH AN MpOJOJDKeHHsT OOpa3oBaHMs M AalbHEHIIEH NpoQecCHoHATbHON
NESATENbHOCTHY B OOJACTH €CTECTBEHHO-HAYYHBIX HCCIEIOBAaHUA M CO3AaHUU
HOBBIX TexHoyoruil. CorizacHO TPUHATOMY B MEXIYHApPOJIHOM COOOIIECTBE
omnpenenennio, « EcTecTBeHHO-HAayYHAasi TPAMOTHOCTh — 9TO CITIOCOOHOCTH YeJIOBEKa
3aHMMAaTh AKTHUBHYIO TPAXKJAHCKYIO TO3ULHUI0O IO OOIIECTBEHHO 3HAYUMBIM
BOMIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMH HAayKaMH, M €ro TOTOBHOCTb
MHTEPECOBAThCSl €CTECTBEHHO-HAYYHBIMU HAeIMHU. HaydHO rpamMoTHBIN 4denoBek
CTPEMUTCSl y4yacTBOBaTb B apryMEHTHPOBAHHOM OOCYXKIEHHH MpoOieMm,
OTHOCSIIIUXCS K €CTeCTBEHHBIM HAyKaM M TEXHOJIOTHSM, YTO TpPeOyeT OT HEero
CJIEIYIOIIUX KOMIIETEHTHOCTEM:

—Hay4HO OOBSICHSITH SIBJICHUAA,
—OOCHHMBATh U IIOHUMATb OCOOCHHOCTH HAaYy4YHOI'O UCCJICIOBAHUA,

—HUHTCPIIPCTUPOBATE AAHHBIC MW HCIIOJB30BATb HAYYHBLIC AOKA3aTCIbCTBA JIA
IMOJIYUYCHUA BBIBOJOB.»

N3yuenune ¢u3MkM CHocoOHO BHECTH pellarouiuil BKJIaJ B (QOpMUpPOBAHUE
€CTECTBEHHO-HAYYHON TPAaMOTHOCTH 00YYaroIIUXCsl.



HEJIM U3YUEHNWA YUEBHOTI'O ITPEAMETA «®PU3UKA»

enu n3ydenus (U3MKU HA YPOBHE OCHOBHOTO 00IIET0 00pa30BaHUsI ONPEIETEHbI
B Konuenuuu npenonaBanus yueoHoro npeamera «dusuka» B 00pa3oBaTebHbBIX
OopraHu3anusix Poccuiickon denepanuu, peATU3YIOLIUX OCHOBHBIE
o011e00pa3oBaTelibHble  MPOTpaMMbl, YTBEpKAEHHOW pemienueMm Kosieruu
MunuctepcTBa npocseiieHus: Poccuiickoit denepanun, NpoToKoa oT 3 AekalOps
2019 r. Ne [TIK-4BH. 6 [Tpumepnast pabouas rnporpamma

enun uzydyeHust GU3nKM:

—TpuoOpEeTeHNEe HHTEPECA U CTPEMIICHHUSI 00YUAIOUINXCA K HAYYHOMY U3YYECHUIO
MPUPOBL, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKHUX CITIOCOOHOCTEM;

—pa3BUTHE TPEACTABICHUI O HAYYHOM METOJAC TO3HAaHUA W (OPMHPOBAHUE
HCCIIEIOBATENIBCKOTO OTHOIIEHUS K OKPYIKAOIIUM SIBIICHUSM;

—bhopMHUpOBaHWE HAYYHOTO MHUPOBO33PEHHS KaK pe3ysbTara W3Y4YeHHUS OCHOB
CTpOeHUs MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

—dbopMHUpOBaHUE TIPENCTABICHUA O POMU (PU3UKU I Pa3BUTUS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTH;

—pa3BUTHE MIPEACTABICHUN O BO3MOXKHBIX cepax Oyayiien npodeccnoHanbHON
JeSITENHbHOCTH, CBSI3aHHOW C (PU3MKOM, MOJATOTOBKA K JajbHEWIeMy OOy4eHHIO B
ATOM HalPaBJICHUMU.

JlocTikeHrne OTUX IeJied Ha YypOBHE OCHOBHOTO o0OmIero o0Opa3oBaHMs
o0ecrieunBaeTcs pelieHUueM CIIEIYONINX 3a/1a4:

—HpI/IO6p€T€HI/I€ 3HAaHUU O AUCKPCTHOM CTPOCHHH BCIHICCTBA, O MCXAHUYCCKUX,
TCINNIOBBIX, SJICKTPUUCCKUX, MAIrHUTHBIX U KBAHTOBBIX SIBJICHUAX

—HpI/IO6p€TCHI/I€ YMGHI/Iﬁ OIIMCKHIBATL U OOBACHATH (1)I/I3I/I‘IGCKI/IC SABJICHHS C
HCIIOJIb30BAHUCM ITOJIYUCHHBIX 3H3HHI>1;

—OCBOCHHUE METOJIOB PEIICHUS MPOCTEUIINX PACYETHBIX 3a]1a4 C UCIOJb30BAHUEM
(U3UYECKUX MOJIENICH, TBOPUYECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33744,

—pa3BUTHE YMEHUN HAOJIIOAaTh NPUPOJHBIC SBICHUS U BBIMOJHATH OIBITHI,
nabopaTopHble pabOThl U IKCIEPUMEHTAIBHBIC UCCIEAOBAHUS C MCIIOJIH30BAHUEM
HU3MEPUTETHHBIX TPUOOPOB;

—OCBOEHHUE TPUEMOB paboThl ¢ uHOpMaluendn (QU3NYECKOTO COAepKaHUSA,
BKJIIOYasi MHGOPMAIMIO O COBPEMEHHBIX JOCTHXKEHUSX (U3UKW; aHau3 W
KPUTHYECKOE OIICHHUBaHUE MH(POPMAIIHH;



—3HAKOMCTBO cO cepamu mpodhecCHOHANBHON AEATEeIbHOCTH, CBA3AHHBIMHU C
(GU3UKON, U COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHIKEHHSIX
(bu3HYECKON HayKH.

MECTO YYEBHOI'O ITPEIMETA «®PU3UKA» B YUHEBHOM IIJTAHE

B cootBerctBun ¢ ®I'OC OO0 ¢usuka sBiasieTcsi 00s13aTeIbHBIM IPEIMETOM Ha
YpPOBHE OCHOBHOTO 00I1Iero oopazoBanus. [[aHHas mporpamma mpeaycMaTpuBaeT
n3yudeHue U3k Ha 6a30BOM YpOoBHE B 00hEME 238 4 3a Tpu roja o0ydeHus 1o
2 4B HeNeIo B 7 U 8 KJlaccax M IO 3 4 B HEJEJIO B 9 Kitacce.



COHEPXXAHUE YYEBHOI'O ITIPEJIMETA «®U3UKA»

7 xnacc (2 yaca B Hezielto, Bcero 68 4acon)

Pasznes 1. ®us3uka u e€ poJsib B IO3HAHUM OKPY’KaIOLIEro Mupa
®usuka — Hayka o npupoje. Anenus npupoast (MC1).

du3nyecKkue SIBJICHUS: MCXaHHNYCCKUC, TCIIJIOBBLIC, JJICKTPUYCCKHUEC, MAIrHHUTHELIC,
CBCTOBLIC, 3BYKOBBIC.

duznyeckne BeNUYUHBL. V3Mepenue (¢uznUeckux BeNMUMH. DuU3NUYECKHE
npubopsl. [lorpemHocTh u3MepeHuit. MexxayHapoHasi CUCTEMa €MHHUII.

Kak ¢usuka m apyrue ecTeCTBEHHbIE HAyKHM H3Y4dalOT NpUpoay. EcTecTBeHHO-
HAy4YHBIM METOJI TIO3HAHUS: HAOJIOJICHHE, IOCTAaHOBKA HAY4YHOI'O BOIIPOCa,
BBIJIBIDKCHUE THUIIOTE3, OKCIEPUMEHT TI0 TIPOBEPKE THUIIOTE3, OOBICHCHHUE
HaOmtoaemoro siBiieHus. Onucanue GU3NYECKUX SIBICHUNM C TTOMOIIBI0 MOJIEEH.
Jlemoncmpayuu

1. MGX&HH'—IGCKI/IG, TCIIOBBIC, SJICKTPUICCKUEC, MAIHUTHLIC, CBETOBBIC SABJICHUS.

2. ®uznyeckue npuOOpPHl M TpoUeaypa NPSMBIX H3MEPEHUN aHAJIOTOBBIM U
1M (pOBBIM TPUOOPOM.

JlabopamopHhvie pabomwl u onvimol.

1. Onpenenenue eHbI I€ICHUS IKAIbl K3MEPUTEIBHOTO Mpubopa.
2. U3mepenne 00bEMa )XKUIKOCTH U TBEPAOTO TeNa.

4. OnpeneneHne pa3MepoB MaJIbIX TEJL.

Paznen 2. [lepBoHauasibHbIe CBeJeHUs] 0 CTPOEHNH BellleCTBA.
CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX Pa3MepPbl

OnbITHI, TOKA3bIBAIOIIUE JUCKPETHOE CTPOEHUE BEIIECTBA

JIBro>keHne yactull BeniecTBa. CBA3b CKOPOCTH JBUKEHHUS YACTHUIL C TEMIIEPATYPOU.
bpoyHoBckoe aBmxenue, auddysud. BzaumonelcTBue YacTUIl BEIIECTBa:
NPUTSDKEHHUE U OTTAJIKUBAaHHUE.

ArperatHble COCTOSIHMSI BELIECTBA: CTPOCHUE Ta30B, JXKUAKOCTEM W TBEPABIX
(kpuCTaTUYEeCKUX) Tell. B3auMoCBsI3b MeXIy CBOWCTBAMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHMSIX U MX aTOMHO-MOJEKYJSIpHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJbI.

Jlemoncmpayuu.

1.Habntonenne 6poyHOBCKOTO JBUXKCHHUSI.



2. HaGmonenue nuddysum.

3. HaOmronenue siBiaeHUM, OOBSICHSIOMMUXCS MPUTSHKCHUEM WIM OTTaJIKUBAHHUEM
JaCTHI] BEIIECTBA.

JlaGopaTopHbie padoThI M ONBITHI.

1. Ouenka quaMeTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHUEM GoTorpaduii).
2. OnbITHI 10 HAOJIOICHHUIO TETUIOBOTO PACIIMPEHNUS Ta30B.

3. OnbITHI 110 OOHAPYKEHUIO ACHUCTBUS CHJT MOJIEKYJIIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBu:keHre U B3aUMOJAeliCTBHE TeJl.

Mexanudeckoe nBrxkeHHe. PaBHOMEpHOE U HepaBHOMEPHOE ABHKeHNE. CKOPOCTH.
Cpennsisi CKOpOCTb NP HEPABHOMEPHOM JBHKEHHU. Pacu€r myTh W BpeMeHH
JBHKCHMUS.

SBneHue wuHeplUM. 3aKOH HWHEPHUU. B3aumMmojencTBue Tell Kak NpUYMHA
W3MEHEHUS CKOpPOCTH [JIBMKEHMS Tell. Macca Kak Mepa WHEPTHOCTH Tea.
[InotHOCTh BemiecTBa. CBS3b IUIOTHOCTH C KOJIWYECTBOM MOJIEKYJ B €IUHUIIE
00BéMa BelecTna.

Cuna kak xapakTepucTuka B3auMozeicTBus Ten. Cuia ynpyroct u 3akoH ['yka.

W3mepenne cuwibl C NOMOLIbIO JUHAMOMETpa. SIBi€HME TArOTEHHS M CHJIa
Tsokectu. Cuna Tsbxkectd Ha apyrux miaHerax (MC). Bec tena. HeBecomocTs.
CoxeHune CWI, HallpaBJICHHBIX 110 OAHOW npsiMoi. PaBHonelcTByromas cui. Cuna
TpeHUs. TpeHHE CKOJNbKEHUS U TpeHue MOoKos. TpeHue B MpUPOAE U TEXHUKE
(MC).

Jlemoncmpayuu

1. HabmoieHue MexaHu4ecKoro JBUKEHHS Tea.

2. I3mepeHue CKOpOCTH NPSIMOJIMHEWHOTO JIBUYKEHUS.

3. HaGnronenue siBeHUSI MHEPLIMHU.

4. Habmoienne n3MEHEHHUS] CKOPOCTH TP B3aUMOJICHCTBUU TEIl.
5. CpaBHEHHE MacC N0 B3aUMOJCHCTBUIO TEN.

6. ClnoxeHue Cuil, HapPaBJIEHHBIX 110 OAHOU MPSMOIA.
Jlabopamophvie pabomwl u onvimol.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOIO JBMKEHHS (IIapuka B JKHJIKOCTH,
MOJIETU DJIEKTPUUECKOT0 aBTOMOOMIIA U T. 11.).

2. OrmpexeneHue CpelHEeW CKOPOCTH CKOJBXKEHHS Opycka WM IIapuKa I0
HAKJIOHHOM MJIOCKOCTH.



3. Onpenenenre MIOTHOCTU TBEPIOTO Tea.

4. OnbIThl, JAEMOHCTPUPYIOIIHUE 3aBUCUMOCTh pacTsikeHus (nedopmarun)
MPY>KUHBI OT MPUI0KEHHON CUIIBIL.

5. OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIbKEHUS OT CHJIbI
JIaBJICHUS U XapaKTepa COMPUKACAIONTUXCS TTOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTENH M ra30B.

HNasnenne. CrocoObl yMEHBIICHHS W yBEIWUYEHHUs naBiieHus. [laBneHue rasa.
3aBUCMMOCTh JaBJeHUs raza ot o0béma, Temmneparypsl. llepenaua maBieHwus
TBEPABIMU TEJIaMH, KUJIKOCTAMH M Tazamu. 3akoH [lackansa. IlHeBMaTmyeckue
MalllMHbl. 3aBUCUMOCTb JABICHUSI KXUJIKOCTH OT TyOuHBI. ['HMIpocTaTuyeckuil
napagokc. Coolmaromuecs cocyibl. [ nipaBinueckue MeXaHu3Mbl.

AtMmochepa 3emnn u armochepHoe nHaBieHue. I[IpuumHBI CylIecTBOBaHUS
BO3ayIHONW o6omouku 3emin. OmnbiT Toppuuemnu. U3mepenue aTtmocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO IaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuOops! 17151 U3MEpEHUs aTMOC(EPHOTO TABICHMUSL.

JleicTBUE XKUAKOCTM M ra3a Ha NOTPYKEHHOE B HHUX TeEJO. BrITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxoraBaHue.

Jlemoncmpayuu.

1. Ilepenaua naBieHUs )KUAKOCTHIO U Ta30M.

2. CooOmaronmecs: Cocy/apl.

3. [IposiBnenue neicTBUs aTMOC(HEPHOTO JaBICHUS.

4. 3aBUCHMOCThH BBITAIKUBAIOINICH CHUJIBI OT 00bEMa MOTPYKEHHOM YaCTH Tela U
IIOTHOCTH KUJKOCTH.

5. PaBeHCTBO BBITAJIKUBAIOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

6. YcioBue 1j1aBaHus TeEJ: IJIaBaHUE WU MOrpyXCHHUEC TCJI B 3aBUCUMOCTHU OT
COOTHOIICHHUS MJIOTHOCTEH Teja U KHUIKOCTH.

JlabopamopHvie pabomul u onvimol.

1. OnpeneneHne BBITAIKUBAIOIIEH CHJIBI, JEHCTBYIOLIEH Ha TEJO, MOTPYKEHHOE B
KUIKOCTD.

2. OnbITel, JAEMOHCTPUPYIOUIME  3aBUCHUMOCTh  BBITAJIKUBAIOIIEH  CHIIBI,
JEUCTBYIONIEH HA TEJO B XKUJKOCTH, OT 00bEMA MOTPYKEHHOW B KUAKOCTh YacTH
T€JIa U OT IUIOTHOCTH KHUJIKOCTH.

Pa3nen 5. PaGoTra u MOIIHOCTb. JHEPrusi.



Mexanudeckass pabota. MomHocTs. IIpocTeie MexaHWU3MBI: pbIyar, OJIOK,
HaKJIOHHAs TUIOCKOCTh. [IpaBmiio paBHOBecus pbelyara. llpumeHeHue mnpaBuia
paBHOBecHs pblyara K OJoky. «3osoroe mpaBuiao» MexaHuku. KIIJ[ mpocTeix
MexaHu3MOB. [IpocThie MexaHN3MBI B OBITY M TEXHUKE.

Mexanuueckas dHeprusa. KuHeTnueckass W MNOTEHUHAIbHASA  DHEPIUs.
[IpeBpailieHrie OTHOTO BHJIA MEXAHUYECKOW SHEPTUH B IPYTOW. 3aKOH COXPaHEHUS
SHEPIUH B MEXAHUKE.

Jlemoncmpayuu.
1. IIpumepsI MPOCTBIX MEXaHU3MOB.
Jlabopamopnvie pabomul u onvimei.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABMKEHUHU Tella MO
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBanue yCclnoBUM pPaBHOBECHS pblUara.

3. U3mepenne KIIJI HaKIOHHOM MJIOCKOCTH.



8 kiacce
Pa3gea 6. TenioBbIe ABJICeHUA

OCHOBHBIE TTOJIOKECHUS MOJ'IGKYJ'IHPHO-KI/IHCTI/I‘ICCKOI\/JI TCOPHUU CTPOCHHA BCIICCTBA.
Macca u pasMEpbl aTOMOB H MOJICKYII. OHBITBI, IMOATBCPKAAOIMNUEC OCHOBHEIC
ITOJIOXKCHMUA MOHCKynﬂpHO—KHHeTquCKOﬁ TCOPHMU.

Mopenu TBEpHOro, SKHAKOTO U Ta3000pa3HOTO COCTOSIHUN  BEIIECTBA.
Kpucrammueckue u amopdusie tena. O0bsiCHEHHE CBOWCTB Ta30B, YKUAKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJOKEHUUW MOJIEKYJIAPHO-KUHETUYECKOU TEOPUHU.
CmaunBaHME€ MW KanWUISIpHbIC SIBICHUS. TeIIOBOE pacCUIMPEHHE U CKaTHe.
Temneparypa. CBsi3b TeMHIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUKEHHUS YACTHII.
Buytpennss sueprusi. CriocoObl U3BMEHEHHsI BHYTPEHHEH SHEPrUu: TeIionepeaya
U coBepllieHHe paboThl. Buibl Teruonepeaauu: TEIIONPOBOIHOCTb, KOHBEKIIMS,
U3JIyYCHHUE.

KomnyectBO TerwioTel. YaenbHasg TEIUIOEMKOCTh BeEIllECTBA. 1eIUIOOOMEH U
TEIUIOBOE paBHOBECHE. Y paBHEHHE TETUIOBOrO OaiaHca.

[InaBieHre W OTBEPACBAHHE KPUCTAUIMYECKUX BEIIECTB. Y AENbHAs TEILIOTA
iasnenus. [lapooGpazoBanue u konupeHcauus. Hcnapenue (MC). Kunenwe.
VYaenpHas Temiora nmapooOpa3oBaHUS. 3aBUCUMOCTb TEMIEPATypbl KUIEHHS OT
aTMOC(EPHOTO JABIICHUS.

BnaxxHocTh Bo3iyxa. DHeprus TOIUIMBA. Y AeIbHAs TEIoTa cropanus. [IpuHumb
paboTsl TemnoBsix apuratenei. KIIJ[ TermoBoro npurarens. TemaoBeie ABUTATEIN
u 3anuTa okpyxatoieit cpenbl (MC). 3akoH coXpaHEHUs U TPEeBPalllEeHHs SHEPTUU
B Ter1oBbIX nporeccax (MC).

Jlemoncmpayuu.

1. HaGnronenue 6pOyHOBCKOTO JIBHIKECHHS.

2. Ha6monenue nuddyzum.

3. HaGmronenue siBneHni CMauMBaHUS U KaMIISIPHBIX SIBIICHUH.
4. HabGmroieHre TermioBOro paciiupeHust Tell.

5. Bugel Temionepenaydu.

6. CpaBHEHHE TEIIOEMKOCTEN PA3JINYHBIX BEIIECTB.

7. HaOmronenue KAIeHus.

8. Mojenu TeIIOBBIX JIBUTaTENICH.



JlabopamopHhuvie pabomul u onvimel.
1. OMBITHI 11O BBIPAINTUBAHUIO KPUCTAIIOB TIOBAPEHHOW COJIM MJIU caxapa.

2. OnbITHI IO HAOJIOIEHUIO TEIUIOBOI'O PACIIMPEHHUSI Ta30B, )KUJIKOCTEW U TBEPIBIX
TeN.

3. Onpenenenue AaBleHUS BO3yXa B OaJUIOHE MITIPHIIA.

4. ViccnemoBanue sIBIICHUS TETUIOOOMEHA MPU CMEIIMBAHUK XOJIOJHOW M TOPSYEH
BO/IBL.

5. OmnpeneneHre KOIMYECTBA TEIUIOTHI, TTOJYYEHHOTO BOJIOW MPHU TEIJIOOOMEHE ¢
HarpeTbIM METAJUINYECKUM LIUIUHIPOM.

6. OnpenieneHue yaenbHON TeIIOEMKOCTH BEIIECTBA.
12. Onpenenenre OTHOCUTENBHOM BIIAYKHOCTH BO3AYXa.
Pa3znen 7. JinekTpuveckue 1 MArHUTHbIE SIBJICHHS.

Onextpuzaumst Ted. JlBa poxa dSIEKTpUYECKHX 3apsioB. BzaumonelcTBue
3apsKeHHBIX  Tenl. 3akoH KynoHa (3aBUCHMOCTh CHJIBI  B3aUMOJEHCTBHS
3apsDKEHHBIX  TE OT BEJIMYMHBI 3apsiioB U PACCTOSHHUS MEXKAY TEJIaMH).
Onextpuyeckoe mnosie. Hampsok€HHOCTh 3nekTpuyeckoro mnons. [lpunimn
CYNEpIIO3ULINU JIEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenun »snexkTpuyeckux 3apsAmoB. OJIEMEHTAPHBIA JJIEKTPUUYECKHM  3aps.
Crpoenne aroma. IIpOBOOHHMKM W OUAJNIEKTPUKU. 3aKOH  COXPAaHEHMS
ANEKTPUYECKOTO 3apsa.

DNEeKTPUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHMS AJIEKTPUUECKOTO TOKa. MIcTOUHUKH
MIOCTOSTHHOTO TOKa. JIEHCTBHUS 3JIEKTPUYECKOr0 TOKA (TEIIOBOE, XHMHYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUN TOK B KUIKOCTAX U razax.

DnekTpuueckas nenb. Cuia Toka. JieKkTpuueckoe HanpspkeHue. ConpoTUBIEHUE
MIPOBOJAHUKA. Y IEJIbHOE COMPOTHUBIICHHE BelllecTBa. 3akoH Oma ISl y4acTKa Lemu.
[TocnenoBarenbHOE U MapalieNbHOE COETUHEHNE TPOBOIHUKOB.

PaGota u MomHOCTH dyeKTpuueckoro Toka. 3akoH JDkoyns— Jlenna.
DNEeKTpUUECKUE e U TOTPEOUTENN AIEKTpUUYecKoi sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

ITocTtostHEBIE MarHUTHL. B3amMoaelcTBHE IIOCTOSHHBIX MAarHUTOB. MarHutHOeE
noje. MarautHoe mojie 3eMJIM M €ro 3HaueHue g Ku3HH Ha 3emiie. OmbIT
Opctenaa. MarHuTHOE MoJI€ IEKTPUIECKOro Toka. [[puMeHeHne 2J1eKTpOMarHuToB
B TexXHWKE. JlelCTBME€ MAarHUTHOrO TIOJII HAa IPOBOJAHUK C  TOKOM.
DIIEKTPOABUIATENb MOCTOSTHHOTO TOKa. VCMONb30BaHUE 3JJIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.



Onbitel ®Dapanes. SBneHue >neKTpoMarHUTHOW uHAYKIuU. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Crnoco0bl MOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.

DIEeKTPOCTAHIIMU HA BO30OHOBIIIEMBIX HCTOYHHUKAX SHEPTHUU.
Jlemoncmpayuu.
1. Dnexrpuzanus Ted.
2. JIBa poa »IEKTPUYECKUX 3apsI0B U B3aUMOCHCTBUE 3aPSKEHHBIX TEI.
3. YcTpoHCTBO U JEUCTBUE AJIEKTPOCKOIIA.
4. DnekTpocTaTudeckast MHIyKIIUsI.
5. IIpOBOJHUKH U AUDIIEKTPUKH.
6. MoaenupoBaHHe CUIIOBBIX JTUHUAN 3JIEKTPUYECKOTO MOJIS.
7. ICTOYHUKHU MTOCTOSIHHOI'O TOKA.
8. JIeiCTBHUSI NEKTPUUECKOTO TOKA.
9. DneKTpuYeCKuii TOK B KUJIKOCTH.
10. I3mepeHue cuibl TOKa aMIepMETPOM.
11. 3mMepeHue 3IeKTpUUEeCKOTO HAMPSKEHUS! BOJIBTMETPOM.
12. Peoctar u MarazuH COPOTUBJICHUH.
13. B3aumoieicTBHE MOCTOSHHBIX MAarHUTOB.
14. MonennpoBaHHe MarHUTHBIX MOJIEW HOCTOSTHHBIX MATHUTOB.
15. OneIT Dpcrena.
16. MarauTHOE 1os€e TOKa. DJIEKTPOMATrHHUT.
17. JleiicTBME MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.
18. DnexTpoaBuraTesnb NOCTOSIHHOTO TOKA.
19. UccnenoBanue siBICHUS 3JIEKTPOMArHUTHON UHIYKIIHUH.
20. OnbiTel Papajes.

21. 3aBHCHMMOCTb HampaBJEHUs WHIYKIMOHHOTO TOKa OT YCJIOBUH
BO3HUKHOBECHHUS.

22. DNEeKTPOreHepaTop NOCTOSIHHOTO TOKA.
Jlabopamophwvie pabomwl u onvimol.

1. OnbiTel 1O HAOMIOACHUIO JJEKTPU3alUd Tel UHAYKIUEH U
COIPUKOCHOBEHUH.

€ro
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2. COopka 1 mpoBepKa pabOThI JESKTPHUECKOM IIEIH ITOCTOSHHOTO TOKA.
3. MI3MepeHue U peryupoBaHue CUJIbI TOKA.
4. 3mepenue u peryampoBaHue HANPSKECHMUS.

5. HccnenoBanue 3aBUCMMOCTH CHWJIbI TOKA, HAYILIETO YEPE3 PE3UCTOpP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUST HA PE3UCTOPE.

6. OHI)ITI)I, ACMOHCTPUPYHOIIHNEC 3aBHCHUMOCTBb JJICKTPHYCCKOI'O COIIPOTHUBJICHUA
IIPOBOJHHKA OT €0 AJIHHBI, INIOIMIAAN ITIOIICPCUYHOI'O CCUCHUA U MaTCpHaiia.

7. IlpoBepka mpaBWiIa CIIOXKEHMS HANPsHKEHUW IIPU  HOCJIEN0BATEIBHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

8. IlpoBepka mpaBWiia [Jisi CHJIBI TOKAa NPU MapauieIbHOM COEJAUHEHUU
pesuctopoB. 9. Omnpenenenue pabOThI DJIEKTPUUYECKOTO TOKA, HIAYIIETO Yepes3
pe3ucTop.

10. Onpenenenre MOLIHOCTHU 3JEKTPUUECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

1. I/ICCJIe,HOBaHI/IC 3dBUCUMOCTH CHJIBI TOKAd, HAYIICTO 4YCPC3 JIaMIIOYKY, OT
HaIIPsPKCHUA Ha HEH.

12. UccnenoBanre MarHuTHOTO B3aUMOJICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
13. UccnenoBanue AeMCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

14. OnbITHI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbl B3AMMOJIEHCTBUS KAaTyLIKH C
TOKOM M MarHuTa OT CHJIbI TOKA M HaIllPaBJICHUS TOKA B KaTYIIIKE.

15. KonctpyupoBaHue u u3y4eHue paboThl JJIEKTPOIBUTATEIS.

16. OmnbITbl 1O UCCIACAOBAHUIO SIBIICHHUS JJICKTPOMArHUTHOM  WHIYKIIMH:
UCCIIeIOBaHNE U3MEHECHMI 3HAYEHHUS M HAMPABJICHUS MHIYKIIMOHHOTO TOKA.

9 kjacc
Pa3gea 8. Mexannueckue siBJICHUA.

Mexannueckoe  aBwkeHue. MarepuanbHag — Touka. (Cucrema  OTcyéra.
OTHOCHUTENIBHOCTh MEXaHHYECKOro JABWXKEHHUSA. PaBHOMEpHOE MNPSAMOIMHENHOE
nBrxkenue. HepaBHomepHOe NpsMosIMHEHOE ABHKeHHEe. CpelHsss U MTHOBEHHAs
CKOPOCTB TeJa IIPU HEPABHOMEPHOM JBHKECHUH.

Yckopenue. PaBHOYCKOpEHHOE NPSIMOJIMHENHOE JIBUKEHHUE.

CBoboanoe nanenue. OnpiThl ['anunes. PaBHOMepHOE JBUYKEHUE MO OKPYKHOCTH.
[leppon u yacrora oOpamieHusi. JluHeilHas W yrjioBas  CKOpPOCTH.
LleHTpocTpEMUTETBHOE YCKOPEHHE.



IlepBeii 3axkoH Hprorona. Brtopoii 3akon Herotona. Tperuit 3axkon HproroHa.
[TpuHIUII CYyNIEPIIO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIbXKEHHUS, Cuila
TpEHUsl TMOKOosl, Jpyrue Buabl TpeHus. Cuia TOKECTH U 3aKOH BCEMUPHOTO
TATOTEHUs. Y CKOpeHHue cBoOOHOTO MajieHus. JIBmkenue miaHeT Bokpyr ComHiia
(MC). IlepBas kocMuueckas ckopocTb. HeBecoMOCTb U meperpy3Ku.

PaBHoBecue wmatepuanbHOM TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOTO TEJa C 3aKPEIUIEHHON OChIO BpamieHusi. MoMmeHT cwibl. LleHTp TskecTH.
Nmnynec Tema. M3meHenue wumnynbca. MMmoynbe cunibl. 3aKOH COXpPaHEHHS
uMmiyibca. Peaktusnoe asmxenue (MC).

Mexanudeckasi pabota U MOIMIHOCTh. PaboTa cui TsKeCTH, yHPYyrocTd, TPEHHS.
Csi3b SHepruu W paboThl. [loTeHuuManbHas HSHEpPrus Tena, MOAHSATOrO Hal
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SHeprusl CxKATOM NpyKUHbl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETUYECKOW DHEPTHM. 3aKOH COXPAHEHUS MEXaHHYECKOUN
SHEPIUH.

Jlemoncmpayuu.

l. H3mepeHue CKOpPOCTM M YCKOPEHHsS MPSMOJMHEWHOTO JBWXKEHUA. 4.
HccnenoBanue NprU3HAKOB PABHOYCKOPEHHOTO ABUKECHHUS.

2. HabntoneHue ABMKEHUS TeNa M0 OKPYXKHOCTH.

3. HaGmrogeHne MeXaHWYECKHX SIBIICHWUH, MPOUCXOJANIUX B CHCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBUXEHUU OTHOCUTEIHHO
KaOuHeTa QUBUKH.

4. 3aBUCUMOCTb YCKOPEHHSI Te€JIa OT MACChl T€Ja U JEHCTBYIOIIEH HA HETO CHUJIBI.
5. HaGmrogeHune paBeHCTBA CHII TIPU B3aUMOJICHCTBHUH TETI.

6. [lepenaua nummnynbca npyu B3auMOJIEVCTBUM TET.

7. HaGnronenne peakTUBHOTO ABUKCHUSI.

JlabopamopHvie pabomwl u onwvimol.

1. KoHcTpyupoBaHume TpakTa [Uisi pa3roHa M JAIBHEHMIIETO PAaBHOMEPHOTO
JBUKECHUS IIAPUKA WU TEIEKKH.

2. OnpezenieHne CpeAHEeN CKOPOCTH CKOJIbKEHUsI OpyCKa MM JIBHJKEHHSI IIApUKa
10 HAKJIOHHOM IIJIOCKOCTH.

3. Ompenenenue yCKOpPEeHUsI Tena IPU PABHOYCKOPEHHOM JIBHOKEHWUH IIO
HAKJIOHHOU ITOCKOCTH.



4. HWccnenoBaHWe 3aBUCUMOCTH IIyTH OT BpPEMEHU IPU PABHOYCKOPEHHOM
JBIKEHUM 0€3 HauaJIbHON CKOPOCTH.

5. IlpoBepka TUMOTE3bI: €CIM MPU PAaBHOYCKOPEHHOM JBWKEHUHU 0€3 HaudaabHOU
CKOPOCTH IIYTH OTHOCATCS KaK PsSAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. MccienoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIBHOTO
JABJICHUS.

7. Onpenenenrie Ko3hPUIIMEHTA TPEHUS CKOIbKEHUS.
8. Onpenenenue XECTKOCTH TPy KUHBI.

9. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM ABMKEHUU Tella IO
TOPU30HTAJIBHOM MOBEPXHOCTH.

10. Omnpenenenne  pabOThl  CUJIBI  YNPYTOCTH MpU  NOABEME  Ipy3a
C MCIOJIb30BaHUEM HEMOJIBU’KHOTO U MOJABMXKHOTO OJIOKOB

Pa3znen 9. Mexanndeckue K0J1e0aHUA M BOJHBI.

KonebatenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTHUKU KOJEOAHWN: NEPUOJ,
4acTOTa, aMIUIATya. MareMaTH4eCKUuil U NPYKUHHbIA MasTHUKU. [IpeBpamenue
SHEpPruM  MNpU  KOJeOaTeJIbHOM  JBWKEHUU.  3aTyXarollue  KoJjieOaHusl.
Brinyxnennbie konebanus. PezonaHnc.

Mexannueckue BoOJIHBL. (CBOMCTBA MEXaHUYECKUX BOJH. [IpomonbHble u
MoInepeyYHble  BOJHBI. JlMHA BOJHBI M CKOPOCTh €€ PpacrnpOCTpPaHCHUS.
MexaHuuecKkue BOJIHBI B TBEPOM Tene, ceiicmuueckue BoiaHbl (MC).

3Byk. I'poMkocTh 3Byka W BbicOTa TOHa. OTpakeHue 3Byka. MHbpa3Byk u
yIIBTPa3BYK.

Jlemoncmpayuu.

1. HaGnronenue xoneOaHuii TEJ MO AEUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
2. HabGmonenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

3. HabmroneHue BBIHYKACHHBIX KOJICOAHHM M pe30HaHCA.
4. PactipocTpaHeHre IpOAOIbHBIX U MTONEPEYHBIX BOJIH (HA MOJENHN).
JlabopamopHvie pabombl u onvimol.

1. Onpenenenre 4acToOTHl U Meproia KoueOaH!il MaTeMaTHYeCKOro MassTHUKA.
2. Omnpenenenyie 4acTOThl M IEPHOJIa KoieOaHUu MPYKUHHOT'O MasSTHHKA.

3. UccnenoBanue 3aBUCUMOCTH Tieproja KoJieOaHWM MOJBEIICHHOTO0 K HUTH Tpy3a
OT JIJTMHBI HUTH.



4. VccnemoBanne 3aBUCMMOCTH TIEpHOJia KOJieOaHUN MPYKUHHOTO MAasSTHHKA OT
Macchl rpy3a.

5. IIpoBepka HE3aBUCUMOCTH TepHoJa KoiaeOaHuii rpy3a, MOJIBEIICHHOTO K HUTH,
OT Macchl rpysa.

6. OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb MEeprojia KoJeOaHUM MpYyKUHHOIO
MasiTHUKA OT MACChI I'Py3a U KECTKOCTH NMPYKUHBI.

7. U3mepenue yckopeHusi CBOOOTHOTO MaJAeHUS.

Paszgen 10. DaeKTpoOMAarHuTHOe MOJe M JJICKTPOMATHUTHBIC BOJIHBI
DJEeKTPOMarHuTHOE HoJe. DJNEeKTpOMarHuTHbIE BOJIHBI. CaoiicTBa
ANEKTPOMAarHuTHeIX BOJH. [Ilkama »nekTpoMarHUTHBIX BOJH. Mcnosb3oBanue
ANIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U. DJIEKTPOMArHUTHAS MPUPOIA CBETA.
CkopocTts cBeTa. BosIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu.
1. CBolicTBa 3JIEKTPOMarHUTHHIX BOJIH.
JlabopamopHvie pabomul u onvimol.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
tenedoHa.

Pa3ngea 11. CBeToBbBIC ABJICHUA

JlyueBast monenb cBera. Mcrounuku cseta. IIpsamonuHeliHoe pacrpocTpaHeHue
ceera. 3armMenust ComHua u Jlynel. Otpaxenue cpera. [lnockoe 3epkano. 3akoH
OTpa)X€HUs CBETA.

[Ipenomnenue cBeta. 3akoH mpesnoMiieHHs cBeTa. [loaHOe BHYTpEeHHEE OTpakKeHUE
cBera. Mcmnosib30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHUSI B  ONTUYECKUX
CBETOBO/IAX.

Jlunza. Xox mydeii B nuH3e. Onrtuueckas cuctema ¢oToarrmapara, MUKPOCKOTa |
teneckona (MC). TImaz3 kak onruueckas cucrema. biM3opykocTs U
JaIbHO30pKOCTh. Pa3znoxenue Oenoro cera B crekTp. OmnbiTel HbloTOHA.
CrnoxxeHue CrieKTpalIbHbIX LBETOB. [lucnepcus cera.

Jlemoncmpayuu.
1. ITpssMonMHETHOE PACTIPOCTPAHEHUE CBETA.
2. OTpaxkeHue CBETA.
3. IlonydyeHue nzo0paxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

4. IIpenomieHue CBETa.



5. OnTuyeckuii CBETOBO/.

6. Xox mydeil B cOOMparoIiei InH3e.

7. X0 Ty4der B pacCEeUBAIOIIEH JIMH3E.

8. [lomydenne n300paxeHU# C MOMOIIIBIO JTHH3.

9. llpunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
10. Monens riasa.

11. Pa3noxenne 6eoro cBeTa B CIIEKT.

Jlabopamophvie pabomwi u onvimol.

1. UccnenoBanue 3aBUCUMOCTH yTJla OTPAXKEHUSI CBETOBOT'O JIy4a OT yIjla NaJcHUs.
2. 3yueHue xapakTEepUCTUK U300paKeHUs MPeAMETa B TNIOCKOM 3epKalie.

3. HccnepoBaHue 3aBUCUMOCTH yIJla MPEIOMJIEHUS CBETOBOrO Jiyya OT Yrjia
MTaJICHNS HA TPAHUIIE «BO31yX—CTEKIIO».

4. Tonyuenue n300pakeHUi ¢ TOMOIIBIO COOUPAOIIEH JIMH3HI.

5. Omnpenenenue (POKYCHOrO pPACCTOSIHUSI M ONTHYECKOM CHIIBI coOuparoiien
uH3bL. 6. ONBITHI IO PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnbIThl MO BOCHPUATHIO I[BETA MPEAMETOB MpPU HMX HAOMIOJACHUU Yepes
[[BETOBbIE (PUIIBTPBHI.

Pa3nea 12. KBanToBbBIC IBJICHUSA

Onwitel  Pesepdopna u mimanerapHass Mojenb atoma. Mojens atoma bopa.
Ucnyckanue wm mnorsonieHne cBera atroMoM. KBanTel. JIuHe4aThle CHEKTPHI.
PannoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uznydeHuss. CTpoeHue aTOMHOTO sJipa.
Hyxknonnas moaens aroMHoro sigpa. M3otonsl.

PannoaktuBHble peBpatuenus. [lepuoa nomypacnajga aTOMHBIX siIEp.

SnepHbie peakiuy. 3aKOHBI COXPAHEHUS 3apsIIOBOTO U MacCOBOTO YHCEN. DHEPTHUS
CBsI3M aTOMHBIX sifiep. CBsI3b MacChl U SHEPTHH. Peakiinmm cUHTE3a U JISTICHUS Sep.
Ucrounuku 3neprun Conana u 3831 (MC).

Snepnas o»Hepretuka. JIeMCTBHS paJMOAKTUBHBIX W3JIy4YEHUHM HAa JKHUBBIC
opranusmsl (MC).

Jlemoncmpayuu.
1. CriexTphl U3Ty4YE€HUS U MOTJIOIIECHHUS.
2. CrexTpsl pa3InuHbIX Ta30B.

3. CnekTtp BoaoOpoaa.



4. Habmonenue TpekoB B kamepe Buibcona.

5. PabGota cuérurka HOHU3UPYIOIINX U3ITyICHHM.
JlabopamopHvie pabomul u onvimol.

1. HaGnroneHue CIutONTHBIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITyUCHHUS.

2. VccnenoBanue TpEKOB: U3MEPEHUE SHEPTUH YaCTUIIBI 10 TOPMO3HOMY ITyTH (I10
dboTorpadusm).
3. M3aMepeHue paluoaKTUBHOTO (pOHA.

IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpHUTENHEHO-0000AIONIUN MOAYJIh MPEAHA3HAUCH IS CHCTEMAaTH3aIlluu U
00001IIeHNs TIPEIMETHOTO COACPKAHUS M OIBITa ACATEIBHOCTH, TPUOOPETEHHOTO
Py W3yYCHWH BCETO Kypca (pu3WKw, a Takke isi MOArOoTOBKH K OCHOBHOMY
rOCy/IapCTBEHHOMY AK3aMEHy IO (M3HKE IS OO0ydJaroUIUXCs, BBIOPABIIUX ITOT
y4eOHBIN TIpeIMET.

IIpy wn3ydyeHHH ITaHHOTO MOJIYJSA PEATU3YKOTCS U CUCTEMaTU3UPYIOTCS BUJbI
JeSITENHbHOCTH, Ha OCHOBE KOTOPBIX 00ECIEeYUBACTCS TOCTH)KEHHE MPEIMETHBIX U
METANpPEAMETHBIX  [UIAHUPYEMBIX  pe3yJbTaTOB  00yueHusa, (GopMHpyeTCs
€CTECTBEHHO-HAY4YHAs] TPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUN MPUPOJIbI U TEXHUKHU, OBJIAJICHUE YMEHUSMU OOBSICHITH (U3NUYECKUE
ABJICHUS, NPUMEHsAS IIOJy4YEHHBIE 3HAHWA, pelarb 3aJadyd, B TOM YHUCIE
Ka4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpuHUIMIIMANBHO JESATEIbHOCTHBIM XapakTep aHHOTO pasjiefia peanu3yeTcs 3a
CYET TOT0, UTO yYaAIIMECs BBITIOIHSIOT 33JJaHUsI, B KOTOPBIX UM IIPEIaracTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHUM PACIIO3HABATh U HAYYHO OOBSICHATH (PU3NUECKHUE
SABJICHUS B OKPYKAIOIIEH NIPUPOJIE U TOBCETHEBHOM KU3HH;

HNCIIOJIB30BATh HAYYHBIC MCTOIbI HCCICAOBAHHA (bI/IBI/I‘leCKI/IX HBHGHHﬁ, B TOM
YUCJIC AJIA IMMPOBCPKHU TUITIOTE3 U MMOJYUYCHUA TCOPCTUICCKHUX BBIBOJIOB;

OOBSICHSTH HAay4YHBIC OCHOBBI HauOoJjiee Ba)KHBIX JIOCTI/I}KGHI/Iﬁ COBPCMCHHBIX
TCXHOJ’IOFHﬁ, HaIIpUMCP, IPAKTHUYICCKOI'0 HMCIIOJIb30BaAHHUA PA3JIIMYHBIX MCTOYHHUKOB
OHCPIrMM Ha OCHOBC 3aKOHa IMPCBPALICHUA M COXPAHCHHA BCCX H3BCCTHBLIX BHIOB
OHCPIUH.

Kaxnmas u3 Tem JaHHOrO pasjena BKIIOYAET SKCIEPUMEHTAIbHOE HCCIIEI0BaHUE
oOoOmmaromero xapakrepa. Paznen 3aBepiiaercs NpoOBEIEHUEM JAMATHOCTUYECKOM
U OLICHOYHOM paboThI 32 KypC OCHOBHOM IIIKOJIBI.



INIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O
HPEAMETA «®PU3UKA» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA30OBAHUA

N3yuenune yuebnoro mnpenmera «®Duszmka» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus JOHKHO OOECMEeYMBaTh JOCTHKEHUE CIEAYIOIMHNX JHUYHOCTHBIX,
MeTanpeIMETHBIX u MPEMETHBIX 00pa3oBaTeIbHbIX pe3yIbTaTOB.
JIMYHOCTHBIE PE3YJIBTATHI

Hampuomuqecwe socnumanue:

—TPOSIBJICHUE MHTEpPECAa K HCTOPUM M COBPEMEHHOMY COCTOSIHMIO POCCUHCKOMN
(bu3NYeCcKoOi HayKH;

—IICHHOCTHOE OTHOIIEHHE K JOCTH)KEHUSM POCCUNUCKUX YUEHBIX-(PU3UKOB.
I'pask1aHCKOE M JYXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

—TOTOBHOCTbh K aKTMBHOMY Y4YacCTHIO B OOCYKJIEHHHM OOIIECTBEHHO3HAYMMBIX U
ATUYECKUX MpOOJEM, CBSI3aHHBIX C MPAKTHUYECKHUM IMPUMEHEHUEM JIOCTHKEHUUN
busuky;

—OCO3HAHUE BaXXHOCTU MOPAIBHO-DTUYECKUX [PUHLHUIOB B ACATEIHHOCTU
YYEHOTO.

Ocmemuueckoe socnumanue:

—BOCHPHUATHE ICTETUUYECKUX KauyecTB (PU3UUECKON Hayku: €€ TapMOHHYHOIO
IIOCTPOECHUSA, CTPOrOCTH, TOYHOCTH, JIAKOHMYHOCTU. LleHHOCTM Hay4yHOTO
MO3HAHMUS: —OCO3HAHWE LEHHOCTH (PU3MUYECKOW HAayKd KaK MOIIHOTO
MHCTPYMEHTA IIO3HAaHUsS MHpPA, OCHOBBI DPA3BUTUSA TEXHOJIOTMHU, BaKHEHIIEH
COCTABJISIOIIECH KYJIBTYPBI;

—pa3BUTHE HAay4YHON JFO003HATENHHOCTH, HHTEpEca K HCCIEI0BATEIbCKON
nestenbHOCTH. (DOpMHUpOBaHWE KyJNBTYPHI 3J0POBbS W 3MOIMOHAIBHOTO
OJ1aromoayuns:

—OCO3HAaHME LIEHHOCTHM Oe3omacHOro oOpa3a JKU3HM B  COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpE, BaXKHOCTH MpaBuUi OE30MacHOrO IOBEJIEHUS Ha
TPaHCIIOpTE, Ha J0porax, C 3JEKTPUUECKUM U TEIJIOBBIM O0OpYJOBaHHEM B
JOMAIITHUX YCIOBHSIX;



—chOpMHUPOBAHHOCTH HaBBIKA pedieKcHu, MPU3HAHUE CBOETO IIpaBa HAa OMIMOKY
¥ TaKOTO JKe TpaBa y IPyroro 4eIoBeKa.

Tpyoosoe socnumanue:

—AaKTUBHOE y4acTHE B PEUICHUU MPAKTUYECKUX 3a7ad (B paMKaxX CEMbH, IIKOJIbI,
ropojia, Kpasi) TEeXHOJOTUYECKON M COIMAIIbHOW HANpPaBIICHHOCTH, TPEOYIOINX B
TOM 4ucJie U (U3NIECKUX 3HAHUI;

—MUHTEpeC K MPaKTUYECKOMY H3y4YeHHIO Mpodeccuid, CBSA3aHHBIX C (QUBHKOI.
IKono2uveckoe 60cnumMaHue:

—OpHUEHTalMsl Ha NpPUMEHEHHE (PU3MYECKUX 3HAHUU /JId pelleHHus 3aaad B
o0JacTh OKpyXKallled cpeapl, IJIAaHUPOBAHUS TIOCTYNKOB M OICHKH HUX
BO3MO>KHBIX MTOCIEACTBAN I OKPYKAIOIIEH CPEJIbI;

—OCO3HAaHHE TJO00ATBFHOTO XapakTepa JKOJOTHYECKUX NPOOIeM U MyTel uX
peLeHus.

Aoanmayus obyuarowe20cs K USMEHAIOUWUMCSL YCILOBUIM COYUATILHOU U RPUPOOHOU
cpeobl:

—TOTPEOHOCTh BO B3aUMOICHCTBUU TIPH BBHIMIOJTHEHUHU UCCIIEIOBAHUN U MPOEKTOB
(U3UYeCKO HAPaBIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSAM JIPYTHUX;

—IIOBBIIIICHUC YPOBHA CBOCH KOMIICTCHTHOCTH qcpe3 IMPAKTUICCKYIO
ACATCIIBHOCTD,

—TMOTpeOHOCTh B () OPMHUPOBAHUU HOBBIX 3HAHUMN, B TOM 4ucie (GOPMYITUPOBATH
UJIeH, TIOHSATHUSA, TUIOTE3bI O PU3HMUECKUX 00BEKTaX U SABJICHUSIX;

—oco3HaHue AePHUIMTOB COOCTBEHHBIX 3HAHWA M KOMIIETEHTHOCTEW B 00IacTh
(bu3uKwy;

—IIJIAaHUPOBAHHUEC CBOCTO PA3BHUTHA B HpI/IO6p€TeHI/II/I HOBBIX q)HSquCKI/IX 3H8,HPII>1;
—CTPCMIJICHUC AHAJIM3UPOBATH U BBIABIIATH B3aMMOCBA3U IIPHUPOIBI, 06HI€CTB8. 141
9KOHOMMKH, B TOM HUCJIC C HCIIOJIb30BAHUCM (I)I/ISI/I‘-IeCKI/IX 3H3HPII>1;

—OILICHKAa CBOMX [JEUCTBUM C YYE€TOM BIMSAHHUS Ha OKPYXAKIIYI Cpeny,
BO3MOJKHBIX TJI00AJTBHBIX MOCIEICTBUN.

METAIIPEAMETHBIE PE3YJIbTATbBI
YHuBepcaJbHbIe IO3HABATEJbHbIC 1CHCTBUS
bazosvie nocuueckue devicmsusi:

—BBISIBJIATh U XapaKTEPU30BATh CYICCTBCHHBIC NMPU3HAKU OOBEKTOB (SIBJICHUH);
—YyCTaHABIMBATh CYNICCTBEHHBI TNPU3HAK KIACCU(PHUKAINU, OCHOBAHHS IS
0000IIeHNS U CPaBHEHHS,;



—BBISIBJISITh 3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B pacCMaTpUBaEMbIX (haKTax,
JAHHBIX ¥ HAOJIIOJCHUSAX, OTHOCSIINXCS K (PU3UUECKUM SIBICHUSIM;

—BBISIBJIATh TPHYMHHO-CIICJICTBEHHBIC CBS3M IPU H3YYCHUU (U3HUUYCCKUX
SIBIICHUH W TIPOIIECCOB; JeJaTh BBIBOJBI C WCIOJIB30BAHUEM JCIYKTUBHBIX H
WHAYKTHBHBIX ~ yYMO3AKJIIOYCHHH, BBIABUIaTh THIIOTE3bI O  B3aUMOCBSI3SIX
(hU3UYECKHUX BEIIMYHH,

—CaMOCTOSITeJIbHO BBIOMpATh CIMOCO0 pelieHus: y4eOHOM Qu3nuecKod 3aaauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB pEIIEHUs, BHIOOP HaubOoJiee MOAXOMISIIETO C
YYETOM CaMOCTOSITEIbHO BBIACICHHBIX KPUTEPUEB).

basoevie uccneoosamenvckue oelicmeust:
—HCIIOJIB30BATH BOIIPOCHI KaK I/ICCJ'ICI[OBaTeJIBCKI/Iﬁ HHCTPYMCHT IIO3HAHUWA,

—IIPOBOJIUTh MO CAMOCTOSTEJIBHO COCTABICHHOMY IUIAHY OIBIT, HECJIOXHBIN
(bU3UYECKUil SKCTIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (DU3UICCKOTO SIBIICHUS;

—OIICHUBAaTh HA MIPUMEHUMOCTh U JOCTOBEPHOCTh MH(MOPMAIIHIO, TTOJIYYCHHYIO B
XO0JI€ UCCIIEIOBAHUS WIIN YKCIIEPUMEHTA;

—CaMOCTOATENLHO (OPMYIHPOBATH OOOOIIEHUS W BBIBOJABI MO pe3yJbTaTaM
MPOBEIEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

—TMpPOrHO3UPOBATH BO3MOXKHOE JaJIbHEWIIIee pa3BUTHE (PU3UUECKHUX MPOIIECCOB, a
TaK)K€ BBIBUTATh MPEANOJOKEHHUS 00 WX pPa3BUTHH B HOBBIX YCIOBUSAX U
KOHTEKCTax.

Paboma c ungpopmayueri:

—TIIpPUMEHSATH Pa3INYHbIE METObI, THCTPYMEHTHI U 3alpOChl IIPU MOUCKE U 0TOOpE
UHpOpMAlMU WM JaHHBIX C Y4E€TOM MPEUIOKEHHON Y4ueOHOM (u3nyeckoil
3a/layd; ~ —aHaJIU3UPOBaTh,  CUCTEMATU3UPOBAaTh M  UHTEPHPETUPOBATH
MH(}OPMAIUIO Pa3IUYHbIX BUAOB U (POPM IIPEICTABIICHHUS;

—CaMOCTOSTEILHO BHIOMPATh ONTUMAIBHYIO (hOpMY mpecTaBiIeHUs nHPOopMaun
U WUTIOCTPUPOBATH peIIaeMble 3a/ladd HECIOKHBIMHA CXEMaMH, JharpamMMaMu,
MHOM TpaduKOl U UX KOMOMHAITUSIMH.

YHuBepcajibHble KOMMYHHKATHBHbIE TeHCTBHS
Oobwenue:

—B X0JIe 00CYKIeHHUs1 Y4eOHOr0o MaTepuana, pe3yJibTaToB JJa0OpaTOPHBIX padOT U
IPOEKTOB 3ajlaBaTh BOIPOCHI MO CYHIECTBY OOCYKJAae€MOW TEMbl U BBICKA3bIBaTh
ujey, HaleJICHHblE Ha pEICHHE 3aJayd M MOJJIep)KaHue OJaroXkenaTelbHOCTH
OOIICHUS,



—CONOCTaBJSATh CBOM CYXKJICHHSI C CYXKJICHHSIMU IPYTMX YYaCTHUKOB JIHAJIOTra,
OOHapy»XUBATh PA3IUYUE U CXOJICTBO MO3UIIU;

—BbIPaXXaTb CBOIO TOYKY 3PCHHA B YCTHBIX U IIMCBMCHHBIX TCKCTAX;

—TyOIMYHO TPEACTABIATh PE3YyJbTaThl BBIMOJHEHHOTO (DU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

Cosmecmuas dessmenbHOCMb (COMPYOHUUECNBO):

—IOHUMAaTh M HCIOJIb30BAaTh IPEUMYIIECTBA KOMAHAHOW W WHIWBUYaJIbHOU
paboThI PU PEIICHUH KOHKPETHOU (PU3ndYecKoi mpooieMbl;

—IPUHUMATH IICJIM COBMECTHOM JEATEIbHOCTH, OPTaHN30BBIBATh JICHUCTBUS IO €6
JTOCTIDKCHUIO:  PacTpeleisaTh PO, oOOCYXIaTh TPOIECCHl W  PE3yJIbTaThl
COBMECTHOM pabOThI; 0000111aTh MHEHHSI HECKOJBKUX JIFO/ICH;

—BBINOJHATh CBOK YacTh palOThI, JTOCTUTasl KAaue€CTBEHHOrO pe3yJibTara IIo
CBOEMY HANpPaBJIEHUIO U KOOPAWHHUPYS CBOU JEUCTBHA C JAPYTMMHU YJIEHAMH
KOMAaH/bl,

—OIICHUBAaTh KA4eCTBO CBOEr0 BKJaJa B OOIMMA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITEIIBHO chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aMMOJICCTBHUSI.
YHuBepcajbHbIe PeryJssTUBHbIC 1eHCTBUSA

CCZMOOpZCZHMS’CZl/;M}Z.'

—BBISIBIISITH MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalUsSX, TPEOYIOMIMX ISt
penieHus: pU3NIeCKUX 3HAHUM;

—OpHUEHTUPOBATHCA B PA3IMYHBIX  MOAXOJAaX  MPUHITUS  PELICHUU
(MHIMBUAYaAJIbHOE, IPUHATHE PEILICHUS B TPYIIIE, IPUHATUE PEIICHUN IPYIIION);

—CaMOCTOSITEIbHO COCTABJISATh QJITOPUTM pELICHUS (PU3NUECKON 3aJaydl WM
IUIaHa HCCIIEJIOBAaHUSI C Y4Y4ETOM UMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTHUPOBATH MPEIJIaracMbI€ BApUAHTHI PELICHUN;

—IeNaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.
Camoxoumponw (pegaexkcus):
—7aBaTh A/ICKBATHYIO OLIEHKY CUTYallMH U MPEAJiaraTh IJIaH €€ N3MEHEHHS;

—O0OBSICHATh NPUYHUHBI JOCTHKEHUS (HETOCTUKEHUSI) pE3yJIbTAaTOB JEATCIIBHOCTH,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

—BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIIE€ B XOJI BBIIOJHEHUS
(bU3UYECKOT0 KCCIICIOBAaHUSI WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEINIBCTB,
U3MEHMBIIMXCS CUTyallul, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

—OLOCHUBATb COOTBCTCTBHUC PC3YyJIbTaTa LECIU U YCIOBUSM.



IOMOYUOHANbHBIU UHMENNEKN.!

—CTaBUTh ce0s1 Ha MECTO JAPYroro 4ejoBeKa B XOJE Cropa WM JAUCKYCCUU Ha
Hay4yHYI0 TE€My, MMOHMMAaTb MOTHBBI, HAMEPEHHUS U JOTHKY Apyroro. [lpunstue
ce0st U IpyTux:

—TMpu3HaBaTh CBOE MPaBO Ha OIIMOKY NpH perieHuH (U3NYEeCKUX 3a7ad WU B
YTBEPXKACHUAX HA HAYYHBIE TEMbI H TAKOE K€ MPaBO APYToro.

IMPEJIMETHBIE PE3YJIBTATBI
7 KJ1acce

[IpeameTHble  pe3yiabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI — OTpa)kaTh
c(hOpPMHPOBAHHOCTH Yy 00YUAIOIIUXCS YMEHHI:

—WCIIOJIB30BaTh TMOHATHUS: (DU3MYECKHEe W XUMHUYECKHE SBJICHHS, HaOIOICHHE,
AKCIIEPUMEHT, MOJIEb, THUIOTE3a; CAUHMIBI (U3HMUYECKUX BEIUYHH; aToM,
MOJIEKYJIa, arperaTHble COCTOSIHMS BellecTBa (TBEpJOE, KUAKOE, ra3000pa3Hoe);
MEXaHWYECKOe JBWKCEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIHHECHHOER),
TpaeKkToOpusi, paBHOACHCTBYIOIasi cui, nedopmarus (ympyras, IJIacTHYECKas),
HEBECOMOCTh, COOOLIAIOIINECS COCY/IBL;

—paznmuuath sgBieHus (auddys3us; TemIoBoe ABUKEHUE YACTHI[ BEIIECTBA;
PaBHOMEPHOE JBH)KEHUE;, HEPABHOMEPHOE JIBUXEHHE; UHEPLUS; B3aUMOJICUCTBUE
TEJI; PABHOBECHME TBEPABIX TEJN C 3aKPEIUIEHHOM OCBIO BpaIlCHUs; Iepenaya
JaBieHUs] TBEPIBIMU TeJlAMHU, >KMJIKOCTSAMH U Ta3aMU; aTMOC(EPHOE AaBJICHHUE;
IJIAaBAaHUE TEJ; TMPEBPAIICHUS MEXaHMYECKONM SHEpPruu) IO OMUCAHUI0 HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JAEMOHCTPUPYIOLIMX JaHHOE
(bu3nUecKoe SIBICHHUE;

—pacrno3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3HMYECCKHUX SIBJICHHUM B OKPYKAIOIIEM
MUpe, B TOM uucjie (Pu3NUecKue SIBJICHUS B MPUPOJE: NMPUMEPHI JIBIXKEHUS C
Pa3IMYHBIMUA CKOPOCTSAMHU B )KMBOW M HEKUBOU MPUPOJIE; IEUCTBUE CUJIBI TPEHHUS B
MPUPOJIC M TEXHUKE; BIHMSHHC aTMOCHEPHOTO JAaBJICHUS HAa XKUBOW OPraHU3M;
IJIJaBaHUE PBIO; pblYarv B TEJIE YEJIOBEKA; MPU 3TOM IMEPEBOJUTHh MPAKTUYECKYIO
3a/1auy B y4€OHYIO, BBIACISTH CYIIECTBEHHBIC CBOWMCTBA/TIPU3HAKH (PU3MUIECKUX
SIBJICHUH;

—OMUCHIBATh H3YUYCHHBIC CBOMCTBA Tel W (PU3MUECKUE SIBJIICHUS, HCIIOJIB3YS
dbuznyeckre BeTWYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpeMsl, MYTh,
CKOPOCTh, CPEIHSIS CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSKECTH, BEC Tea, cuiia
TpeHusi, AaBjeHuEe (TBEPAOrO Teja, >KUJKOCTH, Ta3a), BBITAJIKMBAIONIAs CHUIIA,
MexaHu4yeckass padoTa, MOIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIBI, KOd(hHUIIHMEHT
MOJIE3HOTO JICHCTBUS MEXaHU3MOB, KHHETUUYECKasl U NMOTESHIIMAIbHAS YHEPT U ); TIPU



ONKCAaHUU TPABUIBLHO TPAKTOBATh (PU3MUECKHI CMBICI HCIHOJIb3YEMBIX BEIUYUH,
uX OOO3HAUEHHUS U €OUHULBI (U3UUECKUX BEIUYUH, HAXOIUTh (POPMYIIbI,
CBS3BIBAIOLIUE JIAHHYIO (DU3UYECKYIO BEJIMYHUHY C IPYTUMHU BEJIUYHMHAMH, CTPOUTD
rpaMKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUUNH;

—XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUYECKHUE SBJICHUS U MPOIECCHI, UCIIONIb3YS
MpaBUJia CIOXEHUsI cui (BIOJb OAHOW mpsiMoM ), 3akoH ['yka, 3akoH Ilackans,
3aKOH ApxuMmeja, NpaBUIO pPaBHOBECUs phiuara (0JIOKa), «30J0TOE MPABHIIO»
MEXaHUKH, 3aKOH COXPAaHCHHS MEXaHWYECKOW DHHEPruu; IMpu H3TOM JaBaTh
CJIIOBECHYI0 (OpPMYJIMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTH4ecKoe
BBIPAXKEHUE;

—O0OBACHATh (pU3UUECKUE SIBJICHUS, MPOILIECChl U CBOMCTBA TEJ, B TOM YHUCJE U
B KOHTEKCTE CHUTyallUd MNPaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATH
MIPUYUHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHUE U3 1—2 JIOTMYECKUX 1IaroB
c omopod Ha 1—2 u3y4YEHHBIX CBOMCTBAa (U3MUECKUX SIBICHUU, (U3HMUECKUX
3aKOHA WJIU 3aKOHOMEPHOCTH;

—peiaTth pacy€THbIe 3a7aui B 1—2 NeHCTBUS, UCHOIb3Yys 3aKOHBI U (POPMYJIbI,
CBSI3bIBAIOLIME (PU3MUECKHE BEIMUYMHBI: HAa OCHOBE aHaJM3a YCIOBHUS 3a/adyd
3alKChIBaTh KPAaTKOE YCJIOBHE, MOACTABIATh (PU3HUECKHUE BEIMYUHBI B (POPMYIIBI U
IIPOBOJUTH PACUYEThI, HAXOJIUTh CIIPABOYHBIE TaHHBIE, HEOOXOAUMBIE JJISl PEILICHHUS
3a]a4, OLICHUBATh PEAIMCTUYHOCTD MOTYYEHHON (PU3NYECKOM BETNUHUHBI;

—pacmno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEUIUTh MPHU MOMOIIU (PU3NIECKUX
METOJOB; B ONHCAHUU HCCIEIOBAHUS BBIIEIATH IPOBEPSIEMOE MPEAIOIOKEHHUE
(rumoTtesy), pa3nuyaTh U UHTEPIPETUPOBATH MOJYUYECHHBIH PE3yibTaT, HAXOAUTh
OLIMOKH B XOJI€ ONBITA, ENATh BHIBOJBI 110 €r0 PE3YJIBTATAM,;

—TIPOBOJUTH OIBITHI MO HAOMIOJEHUIO (PU3MUECKUX SIBICHUA WM (PU3NUECKUX
CBOMCTB Tenm: (OpMyIHpOBaTh TMPOBEpsieMble MPEIINONIOKEHUsA, CcOOUpaTh
YCTAaHOBKY M3 IPEAJOKEHHOrO 000pYyJOBaHUsA, 3alMChIBaTh XOJ ONbITA U
(GbopMyJIHpPOBATh BHIBOJIBI;

—BBITMIOJIHATH MPSMbIE U3MEPEHUs] PACCTOSHUSA, BPEMEHHU, MacChl Teja, 00bEMa,
CWJIbl M TEMIIEpaTypbl C MCIOJb30BAaHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB;
3alMChIBaTh NOKa3aHUs MPUOOPOB C YUETOM 33aHHON aOCOIOTHONW MOrPEIHOCTH
U3MEPEHUN;

—IIpOBOJUTh HCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIMUYMHBI OT
JAPYroi C HCIOJb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCHMOCTH YT PAaBHOMEPHO
JBIKYLIEroCsl Tela OT BPEMEHM JABWIKCHHS TEla; CHJIbI TPEHUS CKOJIBKEHUS OT
CWJIbI JIaBJICHUs, KauecTBa 00pabOTKM MOBEPXHOCTEH TEI M HE3aBUCUMOCTHU CHJIBI
TPEHUs. OT IUIOLIAAM COIPUKOCHOBEHHUS TEN; CWIbl YIPYTNOCTH OT YJIMHEHUS
MPY>KUHBI; BBITAIKUBAIOIIEH CUJIBI OT 00BEMaA MOTPYKEHHOW YacTH Tela U OT



IJIOTHOCTH KUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tena, OT IIyOWHBbI, Ha
KOTOPYIO TIOTPY>KEHO TEJIO; YCIOBUM IJIaBaHUA TEJI, YCIOBHUI paBHOBECHUS pbluara
U OJIOKOB); y4yacTBOBaTh B IIJIAHUPOBAHMM Y4EOHOrO0 HCCIEIOBaHUS, COOUPATH
YCTAaHOBKY M  BBIIOJHATH M3MEPEHHs, CIeaysd NPEIIOKECHHOMY ILIAHY,
(bUKCUpPOBaTH PE3yIbTaThl TMOJTYYECHHOW 3aBUCHUMOCTH (DU3UYCCKUX BEIUYHH B
BUJIE TPEMJIOKEHHBIX TaOnull U rpaduKoB, JieJaTh BBIBOABI IO peE3yJbTaTaMm
UCCJIEOBAHUS;

—TPOBOJINTH KOCBEHHBIE U3MEPECHUS (PU3UUECKUX BEIUYHUH (IJIOTHOCTH BEIIECTBA
KUJAKOCTH W TBEPAOTO TeJa; CHUJla TPEHUS CKOJIbKEHHUS, IaBJICHUE BO3/yXa;
BBITAJIKUBAIONIAS CUJIa, JCUCTBYIOIIAs Ha TMOTPYXKEHHOE B KUIKOCTh TEJO;
KOO(PGUIIMEHT  MOJIE3HOTO  JEHUCTBUSL  MPOCTBIX ~ MEXAaHM3MOB),  CIEays
NPENJIOKEHHOW  WMHCTPYKIMU: TIPU  BBIMOJHEHUHW  W3MEPEHHM  coOuparhb
AKCIEPUMEHTAIIbHYIO YCTAHOBKY Y BBIYUCIATH 3HAUYEHUE UCKOMOW BEJIMYHUHBI;

—co0I0JaTh NpaBWiIa TEXHUKU O€30MacHOCTH Mpu padboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM; —YyKa3bIBaTh MPUHIUIBI JAEUCTBUS NMPUOOPOB U TEXHUUYECKUX
YCTPOMCTB: BEChI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYbI, OapOMETp,
phluar, MOABMKHBINA U HETIOJBUKHBIN OJI0K, HAKJIIOHHAS! TNIOCKOCTh;

—XapaKTepru30BaTh MPUHIUIMBI JEHCTBUS W3YYCHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOM Ha UX ONUCAaHUA (B TOM 4YMCIIE: NOALIUITHUKH, YCTPONCTBO
BOJIONIPOBO/IA, THAPABINYECKUN MPECC, MAHOMETP, BHICOTOMED, MOPLTHEBON HACOC,
apeoMeTp), UCTIOJIb3Ys 3HAHUS O CBOMCTBAaX (PU3NYECKUX SBJICHUN U HEOOXOIMUMbBIE
¢buznyecKkue 3aKOHBI 1 3aKOHOMEPHOCTH;

—IIpUBOIUTh MPUMEpPBI / HAXOAUTh HMH(OPMALMIO O MPHUMEpax MPAKTHUYECKOIO
WCTIONb30BaHusl (DU3MUECKUX 3HAHUN B MOBCEIHEBHOW KH3HU I 00€CIICUCHHS
0e30MacHOCTH MpU OOpalllEeHHHd C MpUOOpaMH M TEXHHUYECKHUMH YCTPOWCTBaMH,
COXPAaHEHHUsI 370pPOBbsi M COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IIOBEJICHUS B
OKPYIKaIOIIEH CPEE;

—OCYHIECTBJISITh  OTOOp HCTOYHMKOB uWHGpopmaruu B cetu MuHTepHer
B COOTBETCTBMM C 3a/JlaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEHOLIUXCS
3HAHUM M MyTEM CPaBHEHUs Pa3IUYHbIX HCTOYHUKOB BBIACISATH MH(POPMALMIO,
KOTOpast SIBJISIETCS] IPOTUBOPEUNBON UM MOKET OBITh HEIOCTOBEPHOM;

—MUCIOJb30BaTh MPHU BBINOJHEHUH YYEOHBIX 3aJaHUM HAYYHO-TOMYJSPHYIO
auTepaTypy (puznueckoro cojep)kaHus, CIPaBOYHBIE MaTepUalibl, PECYpPChl CETU
WNHrepHer;, BnageTh npuéMaMyd KOHCIIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE
2—3 WCTOYHMKOB HHpOpMALMK (U3UYECKOTO COAEPKAHUSA, B TOM YHUCIE
nyOJIMYHO JeNaTh KpAaTKUE COOOIIEHMsI O pe3ysbTaTaX MPOEKTOB MM y4eOHBIX



WCCIIEIOBAHUM; IIPU 3TOM TIPaMOTHO MCIIOIB30BaTh W3YYECHHBIM NOHATUNHBIN
amnmapar Kypca (pu3uKu, COpOBOXK/IaTh BRICTYIICHUE MPE3EHTAILINECH;

—TIpU  BBIOJHEHUH Y4YEOHBIX TMPOCKTOB M HCCICIOBAHUN pacrpenessTh
00sI3aHHOCTH B TPYIINE B COOTBETCTBUM C MOCTABJICHHBIMU 3aja4aMu, CICAUTH 3a
BBIIIOJIHEHUEM IIJIaHA JEHCTBUM, aJCKBAaTHO OIICHMBAThL COOCTBEHHBIM BKJAaJ B
NESITEIbHOCTh TPYIINbI; BBICTPAUBATh KOMMYHHKATHUBHOE B3aWMOJICHCTBHE,
YUYUTBIBAasi MHEHUE OKPYKAIOIIMX.

8 kiacce

[IpenmeTHBICe  pe3yiabTaThl HA  0a30BOM  ypOBHE  JOJDKHBI  OTpa)kaTh
c(hOpPMHPOBAHHOCTH Yy 00YUAIOIIUXCSl YMEHHI:

—MWCNOJIb30BaTh IMOHATHS: Macca W pPa3sMepbl MOJEKYJ, TEIUIOBOE JIBUKCHHUE

aTOMOB W MOJIEKYJI, arperatHble COCTOSIHHSI BEIIECTBAa, KPUCTAIIMYECKUE U
aMmopdHbIe Tejla, HACBIIMICHHBIM M HEHACHIIICHHBIM Tap, BJIAXHOCTh BO3/yXa;
TeMIlepaTypa, BHYTPEHHSII DJHEPrus, TEIUIOBOW JBUTATEINlb; SJIEMEHTAPHBIN
JJIEKTPUYECKUN 3apsii, DJEKTPUUYECKOE TM0JIe, MPOBOJHUKA U AUDIEKTPUKH,
MMOCTOSTHHBIN 3JICKTPUYECKUNA TOK, MATHUTHOE I10JIE;

—pa3nuyaTh SBJICHUS (TEIUIOBOE paclliMpeHne/cokaTue, TEIlonepeaaya, TemioBoe
pPaBHOBECHE, CMA4YMBAaHWE, KalWULIPHBIE SIBICHUS, WCIIAPEHUE, KOHJICHCALWs,
IJIABJICHUE, KpUCTaUIM3alusi  (OTBEpJEBAHUE), KHUIIEHUWE, TemIolepeaaya
(TerIonpOBOIHOCT, KOHBEKIIHNS, U3IIy4YEHUE); BJIEKTPU3ALUA Tell,
B3aUMOJECHUCTBHUE 3apsA0B, NCHUCTBUS IEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJCHUCTBUE MAarHUTOB, JEWCTBUE MAarHUTHOTO MOJISI HA IMTPOBOJHUK C TOKOM,
AJEKTPOMArHUTHAs UHAYKIUS) MO ONUCAHUI0 MX XapaKTepHbIX CBOMCTB W Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (DU3NYECKOE SIBJICHUE;

—Ppacro3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3UUYECKUX SIBICHHUHN B OKpPYKAIOIIEM
MHUpE, B TOM Yucie (U3NYECKUE SIBJICHUS B IPUPO/IC: OBEPXHOCTHOE HATSIKEHUE U
KaWJUISIPHBIE SIBICHUS B MIPUPOJE, KPUCTAIUIBI B mpupoje, usinydenue CosHua,
3aMep3aHue BOJO0EMOB, MOPCKHE Opr3bl, 00pa3oBaHUe POCHI, TYMaHa, HHEs, CHETa;
ANEKTPUUECKUE SBICHUS B aTtMocdepe, AJIEKTPUYECTBO JKHUBBIX OpPTaHU3MOB;
MarHUTHOE MoJie 3eMiu, Apeid MoII0CoB, pOidb MAarHUTHOTO TMOJS JJIs KU3HU Ha
3emiie, TOJISIPHOE CHUSIHUME;, TPU 3TOM NEPEBOAUTH MNPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJIEATH CYIIECTBEHHBIE CBOMCTBA/MpU3HAKU (DU3NUECKUX SIBJICHUN;

—OIIMCBIBATh HW3YYEHHbIE CBOMCTBA Tel W (PU3UYECKHE SIBICHUS, HCIOJIb3Ys
busznyeckue BENUYMHBI (TeMmImepaTypa, BHYTPEHHSS SHEPrusi, KOJHYECTBO
TEIUIOTHI, yAENbHAsA TEIUIOEMKOCTh BEIECTBA, YJEIbHAs TEIUIOTA IUIABJIECHUSA,
yleiabHas TEIUloTa MapooOpa3oBaHus, YJENbHas TEIUIOTa CrOpaHMs TOILUIUBA,
KOO(QQUIMEHT TOJE3HOro JACWCTBHUS TEIUIOBOW  MAIllMHBI, OTHOCHUTEJIbHAs
BJIAKHOCTh  BO31yXd, DJIEKTPUYECKHM 3apsl, CHJIA TOKa, JJIEKTPUYECKOE



HaIIpsSKEHUE, CONIPOTUBIICHUE NPOBOJHUKA, YIAEIbHOE COIPOTUBIICHHUE BEILECTBA,
paboTa M MOUIHOCTb OJJIEKTPUYECKOTrO TOKA); NpPH ONUCAHUU MPABHIBHO
TPakToOBaTh (PU3UYECKUNA CMBICI HCIHOJIb3YEMBIX BEIUYMH, OOO3HAUCHUS W
€IMHULBI (PU3MYECKUX BEJIMYUH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
(bu3NYeCKy0 BEIMUMHY C JAPYTUMHU BEIMUYMHAMH, CTPOUTH TpapUKd H3YYECHHBIX

3aBUCUMOCTEH (1)I/I?>I/I‘ICCKI/IX BCIIMYUH, —XdpPaKTCPU30BATb CBOMCTBA TCJI,
(1)I/ISI/ILI€CKI/IC ABJICHHUA MW IIPOLCCCBI, HCIIOJIb3ys  OCHOBHBIC  ITOJIOKCHHUA
MOJ'IGKy.TIHpHO—KHHCTH‘—ICCKOﬁ TCOpUHU CTPOCHUA BCIICCTBA, IIPHUHIUIT

CYNEepIo3UlIMA ToJiel (Ha KAa4yeCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHHs 3apsja,
3akoH Oma s ywyactka 1menu, 3akoH Jxoyns—IJIleHna, 3aKkoH COXpaHEHHUs
SHEPruH; MPHU 3TOM J1aBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3alMCHIBATH €T0
MaTEeMaTUYECKOE BBIPAKECHUE;

—O0O0BSCHATDh (PU3NYECKUE IPOLECCHl U CBOWCTBA TE€J, B TOM YHCJIE U B KOHTEKCTE
CUTyaluld NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakKTepa: BBIABIATH ITPUYUHHO-
CJIEJICTBEHHBIE CBSI3H, CTPOUTHh OOBACHEHHE U3 |—2 JOTMYECKUX IIAaroB ¢ OMOPOM
Ha 1—2 M3y4yeHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH, (PU3MUECKUX 3aKOHOB WM
3aKOHOMEpPHOCTEM; —pellaTh pacuy€THbIE 3aJayd B 2—3 JEHCTBUSA, UCIHOJIB3YS
3aKOHBI M (DOPMYIIbI, CBS3bIBAIOIIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHaJIM3a
YCJIOBHS 3a/1a4M 3aIIUCHIBATh KPATKOE YCIIOBUE, BBISIBISATH HEIOCTATOK TAHHBIX IS
pelieHus 3a1a4u, BEIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE Ui €€ pelieHus,
IIPOBOJUTH PACYETHI U CPABHUBATH IMOJYYEHHOE 3HAYEHUE (PU3NYECKON BEITHMYHUHBI
C U3BECTHBIMHU JIAHHBIMU,;

—Ppacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIINTh MPU MOMOITH (HU3HIESCKUX
METOJIOB;  MCIIOJIB3Ysl OMNMCAHUE MCCIEIOBAaHUSA, BBIICISITH IPOBEPSIEMOE
IIPEAIIONI0KEHNUE, OLIEHUBATh ITPABUJIIBHOCTD IOPSJIKA IPOBEICHUS UCCIEAOBAHUA,
JENAaTh BBIBOJBI;

—TMpPOBOAUTH ONBITHl MO HAOMIOAEHUIO (DU3UYECKUX SBICHUM WU (PU3MUYECKHX
CBOMCTB TeN (KanmwUIApHBIE SBJICHUS, 3aBUCUMOCThH JABJICHHS BO3JyXa OT €ro
00bEMa, TeMIepaTypbl; CKOPOCTHM TIpollecca OCThIBAaHHUS/HArpeBaHUs MpH
U3yYeHUH OT I[BETa U3IyYarollei/moriomarieid MOBEpXHOCTH; CKOPOCTh
UCIIApEHUs] BOJBI OT TEMIIEPATyphbl KUJAKOCTH U IUIOIIAAA €€ MOBEPXHOCTH;
ANEKTpU3aLUs TEI U B3aWMOJCHUCTBUE JIIEKTPUUYECKHUX 3aPANIOB; B3aHUMOJECUCTBUE
MMOCTOSTHHBIX MarHUTOB, BU3YyaJIU3allisi MArHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB;
JNEUCTBUSI MATHUTHOTO TOJISI HA NMPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA 3JIEKTPOJIBUraTelisl MOCTOSTHHOTO TOKa): (hOpMyIHpOBaTh MPOBEpPsSEMbIE
MPEANOJIOKEHNs, COOUpaTh YCTAHOBKY U3 NPEIJIOKEHHOIO O0OpYAOBaHUS;
OMUCKIBATh XOJI OMbITA U (HOPMYJIUPOBATH BHIBOJIHI,

—BBIIIOJIHATL TIPAMBIC H3MCPCHUA TEMIICPATYPHhI, OTHOCHUTEJIBHOM BJIAXKHOCTH
BO3ayXa, CHUJIBI TOKA, HAIPAKCHUA C HUCIIOJIB30BAHHMEM aHAJIOTI'OBBIX HpI/I60pOB u



JATIYUKOB (DM3UYCCKHX BEIMYHH; CPAaBHUBATH PE3yJIbTaThl U3MEPEHUH C YUETOM
3a/IaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

—TIpOBOJUTh HCCJIEIOBAaHUE 3aBUCUMOCTU OIHOW (PU3NYECKOW BEIMUYUHBI OT
JIPYrod C HCMOIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCHUMOCTH CONPOTHBICHUS
MIPOBOJAHUKA OT €ro JUIMHBIL, IUIONIAAX IONEPEYHOIO CEYEHUS M YNEIBbHOIO
COIPOTHBIICHUS BEILIECTBA NPOBOJHUKA; CWJIBI TOKA, HAYLIErO 4epe3 MPOBOJIHUK,
OT HalpsKEHUS Ha TPOBOJHUKE; MCCIEAOBAHUE IIOCIIEIOBATEIBHOIO H
napajyIeIbHOTO  COEAMHEHUN TMPOBOJAHUKOB): IUIAHUPOBATH  HCCIEIAOBAaHUE,
coOupaTh YCTAaHOBKY U BBITIOJIHATH MU3MEPEHUS, CleIys MPEJI0KEHHOMY IUIaHy,
(bukcUpoBaTh Pe3yabTAThl MOTYYCHHON 3aBUCUMOCTU B BHJIE TaOJIHIl U TPAPHUKOB,
JENaTh BBIBOJBI 0 PE3yJIbTATAM UCCIEA0BAHNS,

—TPOBOANTh KOCBEHHBIE W3MEPCHHs] (PU3NYECKUX BeaWMunH (yaenbHas
TEIUIOEMKOCTh BEIIECTBAa, COMPOTUBIICHHE MPOBOJHUKA, paboTa W MOIIHOCTh
AIEKTPUUECKOTO TOKA): TUIAHUPOBATh M3MEPEHHUsI, COOMPATh IKCIEPUMEHTATBHYIO
YCTAHOBKY, Clleaysd MPENIOKEHHON WHCTPYKUHUHM, W BBIYUCIATH 3HAYCHUE
BEJIMYUHBI;

—co00JaTh NpaBWiIa TEXHUKU OE€30MacHOCTH Mpu padboTe ¢ J1abopaTOpHBIM
000pyIOBaHUEM; —XapaKTEePU30BaTh MPUHIIMIIBI IEHCTBUS U3yUYEHHBIX MPUOOPOB
Y TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HMX OMNHUCAHMS (B TOM YHUCJE: CHCTEMa
OTOIUICHUSI JIOMOB, THUTPOMETp, IMapoBas TypOWHa, aMIepMETp, BOJBTMETP,
CUETUMK  DJICKTPUYECKOM  DHEPTruu,  DIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
HarpeBaTeNbHbIC JICKTPONPUOOPHI (IPUMEPHI), FIEKTPUUECKUE MPEIOXPAHUTENH;
ANEKTPOMArHUT, AJIEKTPOJBUTATENb IOCTOSHHOIO TOKA), HCIOJb3YS 3HAHUS O
CBOMCTBaxX (PM3MUYECKUX SBICHUN U HEOOX0AUMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

—pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA W MU3MEPUTEIbHBIE MPUOOPHI
0 CXeMaM M CXEMaTHUYHbIM PUCYHKaM (AKUIKOCTHBIA TEPMOMETpP, TEPMOC,
IICUXPOMETP, TUIPOMETP, J[ABUrATEIb BHYTPEHHETO CrOPAaHMs, JIJIEKTPOCKOIL,
pEoCTar); COCTaBIATH CXEMbl JJIEKTPUYECKHX LIENel ¢ MOCIeI0BATENbHbIM U
napajyiebHbIM COEJAMHEHUEM 3JEMEHTOB, pa3jinyasi YCIOBHbIE 00O3HAUYECHMS
AJIEMEHTOB JJIEKTPUYECKUX LIENIEH;

—TPUBOJIUTh TPUMEPHI/HAXOAUTh HHPOPMAIUIO O TpPUMEPAX MPAKTUYECKOTO
WCITIOJIb30BaHUSI (PU3NYECKUX 3HAHHWM B MOBCEIHEBHOW XU3HMU NJIsi 0OECTICUCHMUS
0e30macHOCTH TIPU OOpaIlleHUHd C MPUOOpaMH W TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsSI 370pPOBbS U COOMIOACHUS HOPM 3SKOJOTHYECKOTO TIOBSACHHUS B
OKPYIKAIOIIEH CPELE;

—OCYHICCTBIIATh, MOWUCK HHpOpManuu (U3UYECKOTO COACP)KAHUS B CETH
HHTepHET, Ha OCHOBE MMEIONTUXCS 3HAHUN U MYTEM CPaBHEHHUS JTOTIOJTHUTEIHHBIX
HMCTOYHUKOB BBIIETATH WH(OOPMAIUIO, KOTOpAas SIBISIETCS MPOTUBOPEUUBONU WITU
MOJKET OBITh HEIOCTOBEPHOM;



—MUCIOJIb30BaTh NPU BBIMOJIHEHUM YYEOHBIX 3aJaHUN HAy4YHO-TOMYJISPHYIO
auTepaTypy (puznuecKoro cojep)kaHus, CIPaBOYHbIE MaTepUalibl, PECYpChl CETU
NurepHer; BnageTh npuéMaMud KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpPMAIUU U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;

—CO03/1aBaTh COOCTBEHHbIE MMCbMEHHbBIE U KPATKUE YCTHBIE COOOIIEHNs, 00001as
MH(POPMAIIMIO U3 HECKOJBKUX HCTOYHUKOB (U3UYECKOTO COACpXKaHUS, B TOM
yucie myOJudHO MPENCTaBIsATh PEe3yIbTaThl MPOCKTHON WM MCCIIE0BATEIbCKOM
ACSITENFHOCTH; TPH 3TOM TPAMOTHO WCIONB30BaTh HM3YUYEHHBIA TOHSITHIHBIN
ammapar Kypca GU3UKH, COIPOBOXK/ATh BBICTYIUICHNE TPE3eHTaINEH;

—TIpH BBIMTOJTHECHUHN YI€OHBIX MPOCKTOB U UCCIEAOBAaHUHN (PU3UIECKUX TPOIIECCOB
pacnpenensaTh O0S3aHHOCTH B TPYIIIE B COOTBETCTBHU C IOCTaBJICHHBIMHU
3a/layaMu, CJICIUTh 3a BBITIOJIHCHHEM IUIaHA JCUCTBUH M KOPPEKTUPOBATH €TO,
aJICKBaTHO OIICHUBATHh COOCTBEHHBIN BKJIAJ B JACATEIHHOCTH TPYTIIBI; BEICTPAUBATH
KOMMYHUKATHBHOE  B3aMMOJCHCTBHE, TIPOSBISIE  TOTOBHOCTh  pa3pemniaTh
KOH(JIMKTHI.

9 KJj1acce

[IpeameTHble  pe3ynbTaTbl Ha 0a30BOM  YPOBHE  JIOJDKHBI — OTpa)KaTh
c(OpPMHPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUIA:

—MUCIIOJIB30BATh MOHATHS: CUCTEMA OTCUETA, MaTepuaibHas TOYKA, TPACKTOPHS,
OTHOCHUTEJIbHOCTh ~ MEXaHMYECKOTO  JBIKEHHs,  aedopmanus  (ympyras,
IJIacTUYecKasi), TPEHHE, IEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U
Meperpy3Ku; HEHTP THKECTU; aOCOMIOTHO TBEPIIOE TEJO, IIEHTP TSKECTH TBEPOTO
TeJla, pPABHOBECHE; MEXAHMYECKUE KoJieOaHUs W BOJIHBI, 3BYK, HH(PA3BYK
U yJIBTPa3BYK; DJIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa JICKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JTaJIbHO30PKOCTh, CIIEKTPhI UCIYCKAHUSI W MOTJIOIICHHUS; anbda-,
0eTa- ¥ TaMMa-u3Ty4eHUs, U30TOTBI, IAEepHAST YPHEPTETHKA;

—pa3auyaTh SABJCHUS (paBHOMEpPHOE W HEPaBHOMEPHOE NPSAMOJIMHEHHOE
JIBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJUHENHOE ABUXKEHHUE, CBOOOJIHOE MajJeHUE
TeJ, pABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE TEJ, PEAKTUBHOE
JIBUKEHUE, KosieOaTeIbHOE IBIXKEHHE (3aTyXalolue U BEIHYK/IEHHbIE KOJIeOaHus),
PE30HAHC, BOJHOBOE  JBWXKEHUE, OTPAKEHHE  3ByKa, MPSIMOJIMHEWHOE
pacnpoCTpaHEHUE, OTPaKEHHWE M TPEJOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpa)X€HUE CBETA, Pa3JI0KEeHHUE OEJI0ro CBETa B CIIEKTP U CI0KEHHE CHEKTPAIbHBIX
LBETOB, JMCIEPCUSl CBETA, E€CTECTBEHHAs pPaJIUOAKTUBHOCTb, BO3HUKHOBEHHE
JMHEWYATOro CHEKTPa M3JIyYEHUs) MO OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

—pacno3HaBaTh IPOSBICHUE H3YyUYEHHBIX (DPU3MUECKHUX SIBICHUI B OKPY’KaIOLIEM
Mupe (B TOM uucie (U3MYECKUE SIBJICHUS B MPUPOJE: NPUIUBBI U OTJIUBBI,



nBukeHue I1iaHeT COJHEYHONW CHCTEMBI, PEAKTUBHOE JBH)KEHHE JKHBBIX
OpraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH, 3EMJIETPSICEHHE, CEUCMUYECKHE
BOJIHBI, IlyHaMH, 9X0, [IBETA TeJl, ONTHYECKUE SABJICHUS B MPUPOJIE, OMOJIOTHUECKOe
JIeMCTBHE BUAMMOIO, YJIbTPA(pHUOJIETOBOIO U PEHTTEHOBCKOTO HW3IyYEHUH;
€CTECTBEHHBII pagUOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHMOAKTUBHOE
U3JIy4YEeHUE TPUPOJIHBIX MHUHEPAJOB; ACHUCTBHE PAJUOAKTHUBHBIX H3IyUYCHHH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a7ady B y4eOHYIO,
BBIJICIIATH CYIIECTBEHHbIE CBOMCTBA/IPU3HAKH (PU3NYECKUX SBJICHUN;

—OIKUChIBaTh W3YYEHHBIE CBOMCTBA Tel U (DU3UYECKUE SBICHUS, HCHOJIb3YS
busznyeckue BENWYMHBI (CpelHAs W MTHOBEHHass CKOPOCTh Teja IMpH
HEpPaBHOMEPHOM JIBUJKEHUH, YCKOPEHHE, EpEMEILEHUE, TyTh, YIJIOBas CKOPOCTH,
CWJIa TPEeHHs], CUJia YIPYrOoCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOHOTO IMaJIeHuUs,
BEC Teja, UMITYJIbC Tejla, UMITYJIbC CHJIbI, MEXaHW4yecKas paboTa M MOIIHOCTb,
NOTEHIMAJIbHASL DHEPrusi Teja, MOJHATOIO HaJ IOBEPXHOCTHIO  3€MJIH,
MOTEHIMAIbHASL DHEPrUsl CHKaTOW TMPYKUHBI, KUHETUYECKas SHEPrus, IOIHas
MEeXaHUYEeCKasi FHEPIusl, MEPHOJ U YacToTa KoJeOaHuM, IJIMHA BOJHbBI, TPOMKOCTh
3ByKa U BBICOTAa TOHA, CKOPOCTb CBETA, MOKAa3aTellb MPEJOMIICHHS CPElbl); IPH
ONMKMCAHUM MPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIb3YyEMbIX BEIUYMH,
0003HAaYeHUssT W EeAUHUIB (PU3NYECKUX BEIUYHMH, HAXOAUTh (QOPMYIIbI,
CBSI3BIBAIOIIUE JTAHHYIO (PU3MUECKYIO BEJIMUMHY C APYTUMHU BEIMYMHAMH, CTPOUTD
rpayKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUNH;

—XapaKTeprU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHHS U TPOIECCHI, HCTIOIB3YS
3aKOH COXPaHEHUs HHEPruM, 3aKOH BCEMHUPHOIO TATOTEHUS, [MPUHIIUI
CYyHEepHO3UIIUA CHUJI, MPUHIMI OTHOCUTEIbHOCTU ['anmunes, 3akoHbl HprOTOHA,
3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEIOMJICHUSI CBETA, 3aKOHBI
COXpaHEHMS 3aps0BOIO0 U MAcCCOBOIO YHMCEN MPHU SAECPHBIX PEaKIUsIX; MPU ITOM
JaBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHUCHIBATh €r0 MaTeMaTHYECKOE
BBIPA)KEHUE;

—OOBSICHATH (PU3MUECKUE TPOIIECCH U CBOMCTBA TEN, B TOM YUCIE U B KOHTEKCTE
CUTyallMi IPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BbIABIATH IPUYHUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKHUX I11aroB C ONOPOM
Ha 2—3 W3Yy4YEHHBIX CBOMCTBa (PU3MUECKUX SIBICHHM, (PU3NUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEW;

—pemaTth pacy€THbIC 3a/1aud (ONMUpAIOIIUECs HA CUCTEMY U3 2— 3 ypaBHEHU),
WCITOJIB3YsI 3aKOHBI U (DOPMYJIBI, CBSA3BIBAIONINE (PU3NUECKHUE BEIMUMHEI: HA OCHOBE
aHaJIM3a YCIOBUS 3a/layy 3allMChIBATh KPATKOE YCIIOBUE, BBISBISATH HEJOCTAIOIINE
WK U30BITOYHBIC JaHHBIC, BHIOUPATH 3aKOHBI M (OPMYJbI, HEOOXOAUMBIC IS
peIIeHus, MPOBOIUTh PACUEThl W OIEHWBATh PEATUCTUYHOCTH IMOJYYECHHOTO
3HAYCHUS (PU3NIECKON BETUIHHBL;



—pacrmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOIIN (PU3UYECKUX
METOJIOB; MCIOJb3ysl ONMCAHUE HCCIENOBAHUS, BBIACHATH IMPOBEPSIEMOE
MPEIOI0KEHNUE, OIIEHUBATh MPABUIILHOCTh MOPSAJIKA MPOBEICHUS HCCIEAO0BAHUS,
JIeNIaTh BHIBOJIbI, MHTEPIIPETUPOBATH PE3YJIHTATH HAOIIOICHUIA U OTIBITOB;

—TPOBOJAUTE OIBITHI MO0 HAOMIOACHUIO (DU3MYECKUX SBICHUA WM (PU3NYECKHUX
CBOMCTB Ten (M3y4eHHe BTOPOTO 3aKoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPTHH,
3aBUCUMOCTh TEepHoJia KoJeOaHWN TPYKUHHOTO MAasSTHHKAa OT MacChl Tpy3a H
KECTKOCTH TIPYKUHBI M HE3aBHUCHUMOCTh OT aMIUTUTYAbl MajbIX KOJCOAHMIA;
NPSIMOJTMHEWHOE PacIpOCTpPaHEHHE CBETa, paslioKeHUe Oeoro cBeTra B CIEKTP;
M3Y4YCHUE CBOWCTB M300pa)KEHUS B IJIOCKOM 3€pKajie M CBOWCTB M300paKEHUS
npeaMera B coOuparonieid JMH3e; HAOMIOJACHUE CIUIOMIHBIX U JIMHEHYaThIX
CTIICKTPOB HM3IIyYEHHs): CaAMOCTOSTEILHO COOMpATh YCTAHOBKY W3 HM30BITOYHOTO
Habopa 000pyI0BaHUS; OMUCKHIBAThH XOJ] OMBITA U €r0 PE3YJbTaThl, (HOPMYITUPOBATH
BBIBOJIBL;

—IIPOBOJIUTh TPH HEOOXOAWMOCTH CEpPHIO MPSIMBIX H3MEPEHHH, OIpenesss
CpellHee 3HauyeHUuEe U3MepsSeMOl BEeIHYMHBI ((DOKYCHOE pacCTOSTHUE COOMpArOIIeH
JIMH3BI); 000CHOBBIBATH BHIOOP CIIOCO0A M3MEPEHUS/U3MEPUTEIIHLHOTO TPUOOPA;

—TIPOBOJUTh  HUCCIICJOBAHHE 3aBUCUMOCTEH (PU3MUECKHX BEIUYHH C
WCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHI (3aBUCHMOCTh IYTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM [IBIDKEHHMH O€3 HaudallbHOM CKOPOCTH; Iepuoaa KoyieOaHuu
MaTE€MaTUYECKOI0 MasiTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH yTJjla OTPAKEHUS CBETa
OT yrja MajeHWs M yIja NpeJIOMIEHHs OT Yyrjia MaJeHus): IUIaHUpOBAThH
MCCJIEIOBAHHUE, CAMOCTOSATEIBLHO COOMpATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJyYEHHOM  3aBUCUMOCTH  (U3MUECKUX BEIMYMH C Y4€TOM  3a/laHHOU
NOTPEIIHOCTH HM3MEPEHUH B BUAE TaOMUI U TpauKOB, AENaTh BBIBOJABI IIO
pe3yJbTaTaM UCCIEA0BAHNUS;

—TIIPOBOJINTh KOCBEHHBIC M3MEPCHUS (DU3NUSCKUX BEIUYHMH (CPEIHSS CKOPOCTh U
YCKOpPEHHE TeNa TPU PAaBHOYCKOPCHHOM JIBIDKCHHH, YCKOpPEHHE CBOOOJHOTO
MajeHusl, KECTKOCTh  MPYXHHBI, KOIDPHUIMEHT TPEHUS  CKOJBKCHUS,
MEXaHH4YecKas paboTra ©W  MOIIHOCTh, 4YacToTa H TNEpPHOJa  KojeOaHUi
MaTEMaTUYECKOT0 W MPYXKHHHOTO MAasSTHUKOB, OINTHYECKas CHJIa CcoOuparomieit
JUH3BI,  PaJAMOAKTHBHBIM  ()OH):  IJIAHUPOBATh  HU3MEPCHHUS, CcoOUpaTh
AKCIIEPUMEHTAIBbHYI0 YCTAHOBKY M BBIITOJIHATH U3MEPEHHUS, CIACAYS MPEUIOKCHHOM
WHCTPYKIIMHU; BBIYHCIATH 3HAYCHHE BEIMYWHBI W aHAIM3UPOBATH TOJyYCHHBIE
PE3yNbTATHI;

—co0roaTh TpaBWIa TEXHUKH OE30MacCHOCTH TpH paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

—pa3auyaTh  OCHOBHBIC TNPH3HAKM  HM3YYCHHBIX  (U3UYECKHX  MOJICIICH:
MaTepHuaibHas TOYKa, a0CONIOTHO TBEPOE TEIO, TOUYCHHBIA UCTOUYHUK CBETA, JIyY,



TOHKAsl JIMH3a, IUIaHeTapHasi MOJIe]Ib aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOIO Sipa;
—XapaKTepU30BaTh MPUHITUIBI JEUCTBUS M3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOpPOM HA HX OMUCAHUS (B TOM YHCIE: CIHUJIOMETP, TATYUKH
MOJIOKEHMS, PACCTOSIHUS M YCKOPEHHMS pakeTa, 53XO0J0T, OYKH, IEePUCKOII,
doToammapaT, ONTHUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JIO3UMETp, Kamepa
Bunbcona), wucnosnb3yss 3HaHUS O CBOMCTBaX (DU3MYECKUX SBJICHUU U
HeoOxoauMble (PU3MUECKUE 3aKOHOMEPHOCTH;

—HCTOJb30BaTh CXEMBl W CXEMaTUYHBIC PHUCYHKH HM3YyYCHHBIX TCXHHUYCCKHX
YCTPOMCTB, HM3MEPUTEIBHBIX TPUOOPOB U TEXHOJOTHYECKUX TPOIECCOB IPHU
pemeHnn y4eOHO-TIPAKTUIECKUX 3a/1ad; ONTHYECKHE CXEMBI IS TMOCTPOCHUS
M300paXeHU B TIOCKOM 3€pKajie U COOMparoIel JINH3E;

—TPUBOJIUTh TPUMEPHI/HAXOIUTh WHPOPMAIMIO O TPHUMEpPaxX MPAKTHIECKOTO
WCITOJIB30BaHUS (PU3UYECKUX 3HAHWM B MOBCETHEBHOW XU3HM NJIsI 0OCCTICUCHHUS
0e30MacHOCTH TMpHU OOpallleHUHd C MpUOOpaMH U TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHHUsI 370pPOBbS U COOMIOJECHUS HOPM 3KOJOTUYECKOTO TIOBEACHHUS B
OKPYXarUIEN Cpee;

—OCYIIECTBIATh MOMCK HH(pOpMaLUKU  (PU3NYECKOTO COJEPKAaHUS B CETH
HuTepHeT, caMOCTOSATENbHO (DOPMYIHpysl MOMCKOBBIA 3ampoC, HAXOAWUTH ITyTH
OINPEJENECHHS] JOCTOBEPHOCTH MOJIYYEHHOU MH(OpPMAIMM Ha OCHOBE MMEKOUIUXCS
3HAHWU U JOTIOJHUTEIbHBIX UCTOUYHUKOB;

—MUCIOIb30BaTh MPHU BBINOJHEHUH YYEOHBIX 3aJaHUM HAayYHO-TOMYJSPHYIO
JTUTEPATYPY (PU3NYECKOTO Copepk aHUs, CIPABOUYHBIE MaTEpHAIIbl, PECypChbl CETH
WuTtepHeT; BnaaeTh NpuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs
MH(pOpMAIIU U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

—co3/1aBaTh COOCTBEHHbIE IMCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE
uH(POpPMAIIMU U3 HECKOJBKUX MCTOYHHKOB (PU3MUECKOTrO COAepKaHUs, MyOIMYHO
MIPEACTABIATh PE3YJbTAThl NMPOECKTHOM WM HCCIEIOBATEIBCKON NESITENbHOCTH;
IIPY 3TOM I'PaMOTHO MCIIOJIb30BATh U3YUYCHHBIN IMOHATUWHBIN anmnapar u3y4aemMoro
pa3nena (U3MKM U CONPOBOXKJATh BBICTYIUIEHME MpE3eHTAalUell ¢ yuyéToM
0COOEHHOCTEN ayJUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 kaacc (68 1)
Tematuueckuit OcHoBHOE OcHOBHbIE  BHUABI  JEATEIBHOCTH
OJI0K, TEMa coJiepKaHue ydammxcs
(Ha ypoBHE YUEOHBIX JICHCTBUI)

Pasznea 1. ®uzuka

U €€ poJib B IO3HAHMHU OKPY:KaKIero mupa (6 1)

dusrka— HayKa
o npupojie (2 u)

dusznka — Hayka o
npupone. ABineHus
npuponasl. Pusnye-
CKHE SIBJICHUS:

BrlsiBrieHHE pa3nuunii Mex Ty
(bU3NYECKUMU U XUMHUYECKUMU
npespatieHussMu (MC — xumus).
Pacno3naBanue u kiaccugukanys

MEXAaHUYECKUE, buU3HYECKUX SBJICHUN:
TEILIOBBIE, MEXAaHUYECKUX, TEIJIOBBIX,
DIIEKTPUYECKHE, AIEKTPUYECKUX, MATHUTHBIX
MAarHUTHBIE, u cBeToBbIX. Habmoienue u
CBETOBBIE, 3BYKOBBIE | ONKMCAaHUE (PUBNUECKUX SABJICHUIN
dusnyeckue dusnyeckue OrnpenenieHue UEHbI IEJICHUS IKaJIbI
BEJIMYUHEI (2 ) puOOPHI. U3MEPUTEIBLHOTO MPUOopa.
ITorpemuocts M3mMepenue TMHENHBIX pa3MEPOB Tel
U3MEpPEHUM. Y IIPOMEKYTKOB BPEMEHU C YYETOM
MexnayHapoaHas norpemHocteid. 3mepenne o0bEMa

CHUCTCMa CAWHMUIL

KHUJKOCTH U TBEPJOTO Tea.
N3mepenne teMiepaTypbl Ipu
MOMOIIH KUJIKOCTHOTO TEPMOMETPA
U JIaTYrKa TEMIEPATYPhI.
BrimiosiHeHHE TBOpUYECKUX 3aJaHUN
IO TIOUCKY CITOCOO0B N3MEPCHHUS
HEKOTOPBIX (PU3UIECKIX
XapaKTEPHUCTHK, HAIPUMEP pa3MepOB
MaJIbIX 00BEKTOB (BOJIOC,
MPOBOJIOKA), 00BEKTOB, OOJIBIINX
pPacCTOSTHUH, MaJIBIX POMEXYTKOB
BpPEMCHH.




OO6cyxaeHune mpeaiaracMbix
cioco0oB

EcrecTtBeHHO-
HAay4YHBI  METOJ
no3HaHus (2 )

Kak ¢usuka u
ApyTHE
€CTECTBEHHBIE
HAyK{ U3y4aroT
npupoay. EctecTBeH
HO-HAyYHBIA METO/T
MMO3HAHUS:
HaOII0ICHUE,
IMOCTAaHOBKA
HAyYHOTO BOIIPOCA,
BBIABIDKEHHE
TUIIOTES,
AKCIIEPUMEHT 10
MIPOBEPKE THUIIOTE3,
00BSICHEHHE
Ha0JII01aEMOT0
saBiienns1. Onucanue
bu3nIECKuX
SIBJICHUH C
MMOMOIIBI0 MOACIICH

BriaBmkenue TUIIOTE3,
OOBSACHSIIONIMX TIPOCTHIEC SIBJICHUS,
Hanpumep:

— IOYEMY OCTaHABJIMBACTCS
JBIKYLIEECS MO0 TOPU30OHTAIBHON
MTOBEPXHOCTH TEJIO;

— MOYEMY B JKapKYIO NIOTOY B
CBETJION OJIEK/I€ IPOXJIAIHEH, UYEM B
téMHOM. [Ipennoxkenue crmocoOoB
IIPOBEPKH TMIIOTES.

[IpoBeneHne uccieroBanus 1o
MPOBEPKE KAKOU-TMOO0 TUIOTE3HI,
Halnpumep: JajbHOCTh ITOJIETa
HIapuka, myueHHOro
TOPU30HTAIBHO, TEM OOJIBIIE, YEM
00JIbIIIE BHICOTA ITyCKa.

[TocTpoeHue npocTenIX MOJIEIIEH
buzndecKuX sBICHUM (B BUJIE
PUCYHKOB WJIM CXEM), HAIIPUMED
NaJIeHUE MpeIMETa; IPSIMOIMHENHOE
pacupocTpaHEHUE CBETa

Paznea 2. IlepBoHavyajibHbIE CBEICHUSA O

CTpOeHuM BemecTna (5 4)

Ctpoenue
Bemectna (1 u)

ATOMBI 1 MOJIEKYJIBI,
UX pa3MepBl.
OnkITHI,
JIOKa3bIBAIOIINE
JUCKPETHOE
CTPOEHHUE BEIECTBA

HabGnronenue u uHTEpIipeTanus
OTIBITOB, CBUCTEIHCTBYIOMINX 00
aTOMHO-MOJIEKYJISIPHOM CTPOCHHUH
BEIIECTBA: OMBITHI C PACTBOPCHUEM
pa3IMYHBIX BemiecTB B Boje. OmeHka
pa3MepoB aTOMOB U MOJIEKYJI C
UCIoJIb30BaHueEM (oTtorpadui,
MOJIYYCHHBIX HA ATOMHOM CHUJIOBOM
mukpockone (ACM). Onpexnenenune
pa3MepoB MaJbIX TE

JIBuxeHue

1 B3aHMMO/ICHCTBU
€ YaCTHIL
BenecTna (2 u)

JIBM>KEHME YaCTHIL
BeniecTBa. CBA3b
CKOpPOCTH JIBUKECHUS
YacTHIL C
TEMIIEPATypPOH.
bpoynosckoe
JIBIDKCHHE.
Huddyzus.
BzaumoerictBue
YaCTHI] BEILIECTBA:
TIPUTSKEHUE U

Haobmronenne u oObsicHeHNE
OpOYHOBCKOTO JIBM)KCHHUS U SIBJICHUS
muddysun. Ilposenenue u
00BSICHEHHE ONBITOB 110
HaOII0JICHUIO TEIUIOBOTO
pacmupenus ra3oB. [IpoBeaenue u
00BSICHEHHE OIIBITOB 110
OOHApPYXEHUIO CUJI MOJICKYJISIPHOTO
MIPUTSHKCHUS M OTTAJIKUBAHHS




OTTAJIKMBAHUC

ArperaTHsle
COCTOSIHUSA
BelecTna (2 )

ArperaTHsle
COCTOSIHUS
BEIIIECTBA: CTPOEHUE
ra3oB, JKUJKOCTEH U
TBEPABIX
(KpUCTATITMYECKHX )
Tes. B3auMocBs3b
MEXy CBOMCTBAMU
BEIIECTB B PA3HBIX
arperaTHbIX
COCTOSIHUSIX U UX
aTOMHO-
MOJIEKYJISIPHBIM
CTPOEHHUEM.
OcobeHnocTu
arperaTHbIX
COCTOSIHUH BOJIbI

Onmcanue (C UCIOIBL30BAHUEM
MPOCTHIX MOJIEJICI) OCHOBHBIX
pa3Inunid B CTPOCHHUH I'a30B,
JKUIKOCTEU U TBEPABIX TEIL.
OOBsicCHeHHE MaJIOW C)KMMAeMOCTH
KUJIKOCTEN U TBEPHBIX TE,
OOJIBIIION CKUMAEMOCTH Ta30B.
OObsicHeHNE COXPaHEHUs (OPMBI
TBEPJIBIX TEJI U TEKYUECTH
xuakoctu. [IpoBeneHune onbITOB,
JTIOKa3bIBAIOIINX, YTO B TBEPOM
COCTOSIHUHM BO/JIbI YaCTUIIBI
HAXOJSITCSL B CPEJTHEM Jlajibliie JPyT
OT Jipyra (IJIOTHOCTh MEHBIIIE), YEM
B JKUJKOM. Y CTAaHOBJICHHEC
B3aUMOCBSI3H MEXKTY
OCOOCHHOCTSIMHU arperaTHbIX
COCTOSIHMH BOJIbI U CYIIIECTBOBAHUEM
BOJHBIX opranu3mMoB (MC —
Ouosorus, reorpadusi)

Pa3nen 3. J/IBukeHue U B3aUMo/ielicTBHE

Ted (21 v)

Mexannueckoe
nBIKeHuE (3 u)

Mexanunueckoe
JBH>KEHUE.
PaBHomepHoe u
HEPABHOMEPHOE
JBHO)KEHUE.
Cxopoctb. Cpenuss
CKOPOCTh

IIPYU HEPABHOMEPHOM
IBIKEHUH. Pacuér
IIyTH U BPEMEHU
JBUKECHUS

HccnenoBanre paBHOMEPHOTO
JIBIDKEHUS U OTIPE/ICIICHUE €T0
npu3HakoB. Habmonenue
HEPABHOMEPHOTO JIBUKEHUS U
ONPEJICIICHUE ET0 OTIIMYUN OT
pPaBHOMEPHOTO JABWXKEHHUsI. Perenue
3aJla4y Ha OIpe/iesieHue My TH,
CKOPOCTH U BPEMEHU PABHOMEPHOTO
JBYDKEHUS. AHAIN3 TpauKoB
3aBUCHUMOCTH IIYTH U CKOPOCTH OT
BpEMEHU

WNuepuus, macca,
IJIOTHOCTH (4 4)

SIBiieHne nHEPIUN.
3aKOH MHEPLHH.
BzaumojeiicTBue
TeJ KaK Mpu4IrHa
W3MEHEHMUS
CKOPOCTH JIBUKEHUS
tesl. Macca kak mepa
WHEPTHOCTH Tea.
IImoTHOCTB
BemiecTBa. CBA3b
IUIOTHOCTH C
KOJIUYECTBOM

OOBbsiICHEHHE U IPOTHO3UPOBAHUE
SBJICHU, 00YCJIOBJIEHHBIX
MHEPILMEN, HATPUMED: UTO
MPOUCXOJUT MPU TOPMOKEHUH WIIN
pPE3KOM MaHEBpPE aBTOMOOUIIS,
1oYeMy HEBO3MOXKHO MTHOBEHHO
MIPEKPATUTH IBUKEHUE HA
BEJIOCUIIE]IC U CAMOKAaTe U T. [I.
[IpoBenieHrEe U aHAIU3 OMIBITOB,
JEMOHCTPHUPYIOLIUX U3MEHEHUE
CKOPOCTH JBWKEHUS TeNa B
pe3ysbTare IeHCTBHSI HA HETO




MOJICKYJI B SJIUHHIIC
00BEMa BelecTna

Ipyrux ten. Pemenue 3a1a4d Ha
ONPEIEIIEHUE MACCHI TEJIA, €T0
o0béMa u otHocTH. [IpoBenenue n
aHaJIU3 OIBITOB, IEMOHCTPUPYIOLIUX
3aBUCUMOCTbh U3MEHEHHUS CKOPOCTH
T€JIa OT €T0 MacChl MPU
B3aUMOJENCTBUM TeN. M3MepeHue
MAacchl TeJla Pa3IMYHbIMU
cnocobamu. Onpenenenue
IUIOTHOCTH T€JIa B PE3YJIbTATE
HM3MEPEHUS €ro Macchl M 00bEMaA

Buasi cui (14 )

Cuta Kak
XapaKTEPUCTHUKA
B3aMMOJICUCTBUS
ten. Cuna
YIIPYTOCTH U 3aKOH
I'yka. U3mepenue
CHJIBI C TIOMOIIIBIO
TMHAMOMETpA.
SIBjIeHHNE TATOTCHHUS
U CUJIa TSHKECTH.
Cuna TsDKeCTH Ha
JIPYTHUX IUIAHETaXx.
Bec tena.
HeBecoMocCTb.
CnoxeHue cui,
HAMpPaBJICHHBIX 10
OIHOM MPSIMOM.
PaBnopericTByromas
cui. Cuna TpeHusl.
TpeHue CKOIbKEeHUs
Y TPEHUE TTOKOS.
TpeHue B ipupoje u
TEXHHUKE

N3ydeHne B3auMOJICUCTBHS KaK
IIPUYUHBI U3MEHEHUS CKOPOCTH TEJIA
wiu ero nedopmanuu. Onucanue
pEeaIbHBIX CUTYyalUI
B3aUMOJEUCTBUS TEJI C IIOMOILBIO
MOJIEJIEN, B KOTOPBIX BBOJUTCS
MOHATHE U U300paKEHUE CUIIBI.
W3yuyenue cuiibl ypyrocTu.
HccnenoBanue 3aBUCHMOCTH CHIIBI
YOPYTOCTH OT YJUIMHEHUS
PE3MHOBOIO IIHYPAa WIH NPYKUHBI
(c mocTpoenuem rpaduka).

AHanu3 NpakTUYECKUX CUTYaIHil, B
KOTOPBIX ITPOSIBIISICTCS IEVCTBUE
CWJIBI YIIPYTOCTH (YIIPYrOCTh Ms4a,
KpPOCCOBOK, BETOK JIepeBa U Jp.).
AHaJIN3 CUTyalui, CBSI3aHHBIX C
sBJICHUEM TATOTeHUsl. OObICHEHHE
OpOUTAIBHOIO IBUKEHUS IJIAHET C
UCIIOJIb30BAaHUEM SIBJICHUS
TATOTEHMS U 3aKOHA UHEPLIUU
(MC — acTpoHomusi).

W3mepenune Beca Tena ¢ HOMOIIBIO
nuHamoMeTpa. OG0CHOBaHHUE 3TOTO

criocoba u3MepeHus. AHAIN3 U
MOJEIUPOBAHUE SBJICHUS
HEBECOMOCTH. DKCIIEPUMEHTAIBHOE
ITOJIyYEHHE NPABUIIA CIIOKEHHUSI CUIL,
HaIIPaBJICHHBIX BJIOJIb OJTHOU
npsMoi. OrnpeneneHne BEJTMYUHbI
paBHOAEHCTBYIOIIEH cuil. 3ydyeHune
CHJIBI TPEHHUSI CKOJIBIKEHUS U CUJIBI
TPEHUS TIOKOS.

HcceneoBanye 3aBUCUMOCTH CUJIBI




TPEHMS OT CUJIbI JaBJICHUS

Y CBOWCTB TPYILUXCS MOBEPXHOCTEH.
AHanu3 NpakTUYECKUX CUTyallui, B
KOTOPBIX MPOSIBIISIECTCS ICUCTBUE
CUJIbI TPEHUSI, UCTIONB3YIOTCS
CHOCOOBI €€ YMEHBIIECHUS WIH
yBeJIMueHusl (KaTaHUE Ha JIbIKaX,
KOHBbKax, TOPMOXKEHHE aBTOMOOWIIS,
HCIIOJIb30BAHUE TIOAIITUITHUKOB,
TJIaBaHKUE BOJAHBIX KUBOTHBIX U JP.)
(MC — 6uomnorus).

Pemenue 3a1a4 ¢ MCIIOJIb30BaHHEM
dbopmy mmst pacuéra CUITbI TSIKECTH,
CHJIBI YIOPYTOCTH, CHIIBI TPCHHUSL.

Pa3znea 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTel U ra3oB (21 4)

JlaBneHue.
[lepenaua
JTaBJICHUS
TBEPABIMU
TeJIaMHU,
KUJKOCTSIMHU U
razami (3 u)

JlaBnenne. CriocoObl
YMEHBIIICHUS U
YBEJIIMYECHUS
napieHus. [laBiaeHue
raza. 3aBUCUMOCTh
JaBJICHMS ra3a oT
o0béMa u
TEeMIEPATypPHhI.
Ilepenaua naBieHus
TBEPABIMU TEJIAMU,
KHUIKOCTSIMU U
razaMu. 3aKOH

Amnanns 1 00bsICHEHHE OIIBITOB U
MPAKTUICCKUX CUTYAIIUHA, B KOTOPBIX
MIPOSIBIISICTCS CUJIA TaBJICHUSI.
OO0ocHOBaHHUE CIIOCOO0OB
YMEHBIIICHUS U YBEIUYCHUS
naBiieHus. M3yueHre 3aBUCIMOCTH
JaBJIEHU ra3a OT 00bEMa U
temneparypsl. M3yuenne
0COOCHHOCTEW nepenavn JaBJICHUs
TBEPIABIMH TETIAMU, YKUIKOCTSIMH H
razamu. OOOCHOBaHHE PE3YIHTATOB
OTIBITOB OCOOCHHOCTSIMHU CTPOCHUS

[Tackans. BEIIIECTBA B TBEPAOM, KUIKOM
[THeBMaTHueckue 1 Ta3000pa3HOM COCTOSTHUSIX.
MAalIVHbI OKCMEPUMEHTAIBLHOE
JI0Ka3aTeNIbCTBO 3aKkoHa [Tackars.
Pemenue 3a1a4 Ha pacu€T naBIICHUS
TBEPAOTO TEJIA
JlaBneHue 3aBUCUMOCTh HccnenoBanue 3aBUCUMOCTH

KUJIKOCTH (5 U)

JABJICHUS KUIKOCTH
OT [IyOUHBI
MOTPYKECHHUSL.
I'mapocratnueckuii
napajokc.
Cooomaromuecs
COCY/IBI.
['uppaBnuyeckue
MEXaHU3MBI.

JABJICHUS )KUJKOCTU OT TITyOUHBI
MOTPYKEHUS U TIOTHOCTHU
skunkoctd. HaGmonenue n
00BSICHEHUE TUAPOCTATHUECKOTO
Mapajiokca Ha OCHOBE 3aKOHA
ITackans.

N3ydenne cooOarmmxcsi CoCy10B.
Pemienue 3a1a4 Ha pacu€T AaBICHUS
xuakoctd. OOBICHEHUE TTPUHITUATIA
JIEVUCTBUA TUAPABIMYECKOIO IIpecca.
Ananus u o0bsCHEHNE




MMPAKTUYECKUX CUTYAIUH,
JIEMOHCTPUPYIOLINX MPOSABICHUE
JTaBJICHUA )KUJAKOCTH U 3aKOHA
[Tackans, HarpuMep POLIECCOB B
OpraHu3Me MpH TIIyOOKOBOIHOM
HbIpsiHuu (MC — Guosiorus)

ATtmocdepHoe
nasiieHue (6 1)

Atmocdepa 3emin u
atMocdepHoe
napieHue. [[pruanHbl
CYIIIECTBOBAHHUS
BO3/IyLIIHOMN
000JIOUKH 3EMIIH.
Omneit Toppruemnn.
N3mepenne
aTMoc(hepHOro
TaBJICHMUS.
3aBUCUMOCTh
aTMOc(hepHOro
JaBJICHUS OT
BBICOTHI

HaJl YPOBHEM MOpPHI.
[Tpubopsr my1s
U3MEPEHUS
aTMOC(EPHOTO
TaBJICHUS

OKcnepuMeHTalIbHOE OOHAPYKEHUE
aTMOC(EPHOTO JaBJICHUSI.

AHanu3 1 00bSICHEHUE OTIBITOB U
MIPAKTUYECKUX CUTYALUH,
CBSI3aHHBIX C ICMCTBUEM
aTMOC(EPHOTO JaBJICHUSI.
OOBbsiICHEHUE CYILIECTBOBAHHUS
atMoc(epbl Ha 3emiie 1 HEKOTOPBIX
IIJIAHETaX WK €€ OTCYTCTBUS Ha
npyrux miaanerax u Jilyne (MC —
reorpadusi, aCTpOHOMHUS).
OObsicHeHHE U3MEHEHHUS TUNTIOTHOCTH
aTMoc(epbl C BEICOTON

¥ 3aBUCUMOCTH aTMOC(HEPHOTO
JABJIEHUS OT BBICOTBHI.

Pemenune 3amau Ha pacu€r
atMocepHoro naBienus. Mzydyenue
yCTpoiicTBa GapomeTpa-aHepounaa

JeiicTBue
AKUJKOCTH U raza
Ha [OTpYyKEHHOE B
HuXx Teno (7 4)

JleficTBHE KUJIKOCTH
1 raza Ha
IIOIPYKEHHOE B HUX
TEJIO.
BriTankuBarorias
(apxumenoBa) cuia.
3akoH Apxumena.
[InaBanue tem.
BoznyxomnaBanue

OKcrnepUuMeHTalIbHOE OOHAPYKEHHE
JEeUCTBUS KUJKOCTH U raza Ha
IIOI'PYKEHHOE B HUX TEJIO.
OrnpeneneHue BbITATKUBAIOIIEH
CHWJIBI, ICUCTBYIOIIEH HA TEJIO,
MOTPYKEHHOE B KUJKOCTb.
[IpoBenenne u 006CyKIECHUE OIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
BBITAJIKMBAIOIICH CHJIBI,
JICUCTBYIOIIEN HA TEJIO B KUIKOCTH,
oT 00BbEMa MOrpyKEHHOI B
KUJKOCTh YaCTH TeJla U OT
MJIOTHOCTH JKUJIKOCTH.
HccnenoBanne 3aBUCUMOCTH BeEcCa
TeJa B BOJIE OT 00BbEMa
TOTPYKEHHOU B KUJKOCTh YACTH
Tena.

Peuienne 3a1ay Ha TPUMEHEHUE
3aKOHa ApXUMEA U yCIOBUS
MJIABAHMS TEJl.




KonctpyupoBanue apeoMerpa wim
KOHCTPYUPOBAHHE JIOJIKU

U OIIpelieIIeHuE e€
rPY30II0ITbEMHOCTH.

Pa3znen 5. PaboTa 1 MOIIHOCTH. DHEPrust

(12 v)

Pabota
¥ MOIITHOCTH (3 )

Mexanundeckast
paboTa. MOIIHOCTb.

OKCHEPUMEHTAIBHOE ONPEIECIICHUE
MEXaHUYECKOUN pabOThI CUIIbI
TSKECTH IPHU MTAJICHUU TEJa U CUIIbI
TPEHUs IIPU PABHOMEPHOM
IIEPEMEILIEHUH TeJA 110
TOPU30HTAIIBHON ITOBEPXHOCTH.
Pacuér momuocTu, pa3BuBaeMou
IIpU MOJBEME I10 JIECTHHUIIE.
Pemrenne 3anay Ha pacuér
MEXaHM4EeCKON padOThl U MOIITHOCTH.

[Ipoctslie
MeXaHU3MBI (5 )

IIpoctelie
MEXaHHU3MBI: pblyar,
0J10K, HAKJIOHHAS
IJIOCKOCTB. [IpaBuino
pPaBHOBECHS pblyara.
IIpumenenue
IpaBujia pAaBHOBECHS
pbIyara K 0JIOKy.
«3070TO€ MPAaBUIIO»
mexanuku. KIIJ]
ITPOCTBIX
MEXaHHU3MOB.
IIpoctelie
MEXaHU3MBbI B OBITY
Y TeXHUKE. Ppruaru
B TEJIC YEJI0BEKA.

OrnpenesieHUE BBIMTPHIIIA B CUIIE
MPOCTBIX MEXaHU3MOB Ha MIPUMEPE
pblyara, moABUKHOTO U
HEMOJBMYXHOTO OJIOKOB, HAKJIOHHOMN
II0CKOCTH. McciienoBanue ycioBus
paBHOBecus peruara. OOHapyKeHHe
CBOWCTB MPOCTHIX MEXAHU3MOB B
Pa3IUYHBIX HTHCTPYMEHTAX U
MPUCIIOCOOJICHUSIX, UCTIOJIb3yEMBIX B
OBITY U TEXHUKE, a TAKKE B KUBBIX
opranuzmax (MC — ouomnorus).
DKCIIEpUMEHTAIBHOE
JI0Ka3aTelIbCTBO PaBEHCTBA paboT
IIPU IPUMEHEHUH TIPOCTHIX
MEXaHU3MOB.

Onpenenenue KITJ[ HaksioHHOM
IJIOCKOCTH.

Pemenune 3amau Ha npuMeHeHUE
MpaBuUJia paBHOBECHS pbhluara U Ha
pacuér KIIJI.

Mexannueckas
sHeprus (4 4)

Kunernueckas n
MOTCHIIMAILHAS
SHEprus.
IIpeBpamenne
OJIHOT'O BHJIa
MeXaHU4YeCKOM
SHEPIrUU B APYTOM.

DopMyIMPOBAHNUE HA OCHOBE
MCCIIEIOBAHUS 3aKOHA COXPAHEHUS
MEXaHUYECKOU IHEPIUU.
OO0cy>X/1eHrEe TPaHHUII
IIPUMEHUMOCTH 3aKOHA COXPaHEHUS
DHEPIUHU.

Perenue 3a1a4 ¢ UCIIOJIB30BAHUEM
3aKOHA COXPAaHEHUS DHEPIUHU.

[ToBTOpenue (34)




8 kuacc (68 4)

TemaTnueckuii OcHOBHOE OcHOBHBIE BUBI JEATENBHOCTH
OJI0K, TEMBI coJiepKaHue y4aImxcs
(Ha ypoBHE Y4EOHBIX JICHCTBHIN)
Paznen 6. TemoBble siBjienus (28 4)
Crpoenne OcHOBHBbIE HabGnronenue u uaTepripeTanus
U CBOICTBa MOJIOKEHUS OMBITOB, CBUAETEIBCTBYIOIIHNX 00
Bemectna (7 4) MOJIEKYJISIPHO- ATOMHO-MOJICKYJISIPHOM CTPOSCHUU
KMHETHUYECKOU BEIIECTBA: ONBITHI C PACTBOPEHUEM

TEOPUU CTPOCHUS
BemecTBa. Macca u
pa3Mepbl aTOMOB

1 MoJieKyJ1. OTBITHI,
MTOJITBEPIKIALOIIIUE
OCHOBHBIC
MOJI0KCHHUS
MOJIEKYJISIPHO-
KUHETUYCCKOM
teopuu. Moaenu
TBEPIOTO, KUJIKOTO
U Ta3000pa3HOTO
COCTOSIHUM
BEIIIECTBA.
Kpucramnmueckue u
amop(dHbie TBEpABIE
Texaa.

OOBsiICHEHHE CBOMCTB
ra3oB, >KUJKOCTEH U
TBEPIBIX TEJl

Ha OCHOBE
MOJI0KEHU I
MOJIEKYJISIPHO-
KUHETUYECCKOU
teopun. CMaunMBaHue
Y KallWUISIpHbIE
siByieHus. TermnoBoe

Pa3IMYHBIX BEUIECTB B BOJIE.
Pemenue 3a1au o oneHUBaHUIO
KOJIMYECTBAa aTOMOB MJIM MOJIEKY
B eJIMHUIE 00BEMA BEIECTBA.
AHanu3 TeKcTa APEBHUX
aTOMHCTOB (Harpumep, pparmeHTa
no3msbl JIykpeuust «O npupoae
BEIICi») C U3JI0KEHUEM
000CHOBaHUM aTOMHOMN TUIIOTE3bI
(cmpiciioBoe uTeHue). OeHka
yOeAUTETBHOCTH ATUX
000CHOBaHU.

OO0BsicHeHHE OPOYHOBCKOTO
JBIDKCHUS, IBJICHUs TU(Hy3un

U pA3IMYMNA MEXKy HUMH Ha
OCHOBE MOJIO)KEHUN MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUU CTPOCHHUS
BEILIECTBA.

OOBbsicHEHNE OCHOBHBIX pa3IMuni
B CTPOCHUH Ta30B, )XUIKOCTCH U
TBEPABIX TEJI C UCIIOJIB30BAHUEM
MTOJIO’KEHHUI MOJIEKYJISIPHO-
KHHETHYECKOU TEOPUH CTPOCHHUS
BenecTBa. [IpoBeaeHne ONBITOB 110
BBIPAIIMBAHUIO KPUCTAILIIOB
MOBapEHHOW COJIM UJTK caxapa.
[TpoBenenne u 0ObSICHEHUE




pacuimpeHue
U CXKaTue

OTMBITOB, JIEMOHCTPUPYIOIIUX
KaNWUIAPHBIC SBJICHUS U SIBIICHUE
cMauuBaHusi. OOBICHEHUE POJIU
KaNWUISPHBIX SIBIICHUM JIJIs1
MOCTYTUICHUS BOJbI B OPTraHU3M
pactennii (MC — Ouomorus).
Habmronenue, npoBeneHue u
0OBSICHEHHE OMBITOB 110
HaOII0ICHUIO TEINIOBOT'O
paciIMpeHus ra3oB, KUJIKOCTEH U
TBEPBIX TEIL.

OObsicHeHuE coxpaHeHUs! 00BEMa
TBEPJIBIX TEJI, TEKYUECTH JKUJIKOCTH
(B TOM 4mcCIie, pa3HUIIBI B
TEKY4ECTH JIJIs Pa3HbIX
KUJKOCTEH), TaBJICHUS Ta3a.
[IpoBeneHue OnbITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
JABJICHUSI BO3/lyXa OT €ro o0béMa
Y HarpeBaHUs WU OXJIAKIACHUSI,

1 UX OOBSICHEHHE Ha OCHOBE
ATOMHO-MOJICKYJISIPHOTO YUCHHUSI.
AHaIu3 NPaKTUYECKUX CUTYyaIlUi,
CBSI3aHHBIX CO CBOMCTBAMU Ia3oB,
KUJIKOCTEN M TBEPJBIX TEI

Teniosrle
npoiieccel (21 4)

Temnepatypa. CBs3b
TEMIIEPaTypPhI CO
CKOPOCTBIO
TETUIOBOTO JIBUKEHUS
yacTull. BHyTpeHH:s
sHeprusi. CriocoObl
WU3MEHEHUS
BHYTPEHHEU
DHEPIrUH:
Temionepeaaya u
COBEpIIECHUE PAOOTHI.
Buaer
TEIUIONEpEeAaAYM:
TEIUIONPOBOIHOCTb,
KOHBEKIIHS,
W3JIy4YCHHUE.
KonmuecTBo
TEIUIOTHI. Y IeJIbHAs
TEIUIOEMKOCTh
BEIIIECTBA.

O06o0cHOBaHME MPABUIT U3MEPEHUS
Temneparypbl. CpaBHEHUE
Pa3JIMYHBIX CITIOCOOOB U3MEPEHUS U
IIKaJl TEMIIEPATYPHI.

Habmaronenue u o0bsicHEHE
OTIBITOB, IEMOHCTPUPYIOIINX
U3MEHEHNE BHYTPEHHEN SHEPTUU
T€Ja B pe3yJIbTare TEIIoNepeaaun
¥ paOOThI BHEIIIHUX CHIL
HaGnronenue u o0bsicHeHUE
OTIBITOB, 00CYKJICHUE
MPaKTUUYECKUX CUTYyalUH,
JEMOHCTPUPYIOLIUX PA3IUYHBIC
BU/IbI TEIUJIONEPEIAYuH:
TEIJIONPOBOIHOCTh, KOHBEKIIHIO,
n3nydenue. MccnemoBanne
SIBJICHUS TEIJIOOOMEHa TTPU
CMELIMBAHUU XOJOJHOU U TOpSTYEH
Bobl. HaGmroieHre ycTaHOBICHUS
TEIJIOBOI'O PABHOBECHUSI MEXKY




Temnoobmen

U TEIJIOBOE
paBHOBECHE.
YpaBHeHHE
TEIJIOBOToO OajaHca.
[LitaBnenue u
OTBEpJCBaHUE
KPUCTAININYECKUX
BEILIECTB. Y AeNIbHAs
TEIJIOTA TUIABJIEHUS.
[Tapoo6pazoBanue

Y KOH/JICHCAIUSI.
Hcnapenue.
Kunienue. Y nenpHas
TEII0Ta
napooOpa3oBaHusl.
3aBUCUMOCTh
TEeMIIEPATYPBI
KUIIEHUS OT
aTMOC(hepHOTo
JABJICHHUSL.
BrnaxnocTs Bo3myXxa.
DHeprus TOIIUBA.

VY nenwHas Temiaora
CrOpaHusl.
[TpuHIMIIBL paOOTHI
TETLJIOBBIX
nurareneit. KI1]
TEIJIOBOTO
JIBUTATEJIS.
TemnoBble ABUTATETN
Y 3alluTa
OKpY>Karolen Cpepl.
3aKOH COXpaHEHUS U
npe BpalleHus
SHEPTHUU B
MEXaHUYECKUX U
TEIJIOBBIX MPOLIECCOB

ropsituer U XOJIOJHON BOJOM.
Onpenenenue (M3mMepeHue)
KOJIMYECTBA TETUIOTHI,
IIOJIyYEHHOI'0 BOJIOW MpHU
TEMI000MEHE C HAarpeThIM
METAJTUYECKUM ITUITUHIPOM.
Onpenenenue (M3mMepeHue)
YIEIIbHOU TEIJIOEMKOCTH
BenecTBa. Pemenue 3anay,
CBSI3aHHBIX C BBIYHUCICHUEM
KOJIMYECTBA TEIUIOTHI U
TEIIOEMKOCTH MPH TEIIIOOOMEHE.
AHanmu3 cuTyarnui IpaKTUIeCKOTO
MCIIOJIb30BaHUs TEIJIOBBIX CBOICTB
BEILIECTB U MaTEpPUAJIOB, HAITPUMEP
B LIEJIIX DHEPTrOCOEPEIKECHUS:
TETTOU30JISLINS,
sHeprocOeperarome Kpbiiiu,
TEPMOAKKYMYJISITOPHI U T. .
Habnronenue siBeHnit ncnapeHus
U KOHJICHCAIIIH.

Hccnenosanue npouecca
UCTIAPEHUS Pa3TMYHbIX
)kunkocrei. OObsACHEHHE ABJICHUI
UCTIAPCHUS ¥ KOHICHCAINH Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YUCHHSI.

Habnronenue u o0bsicHeHUE
mpoiiecca KUMEeHUs, B TOM YUCTIe
3aBUCUMOCTH TeMIIEpaTyphl
KUIIECHUS OT JAaBJICHUS.
Onpenenenue (M3mMepeHue)
OTHOCUTEIHHOM BJIAYKHOCTH BO3
ayxa.

Hab6monenne npornecca
TUTABJICHUS] KPUCTALTUYECKOTO
BEIIECTBA, HATIPUMED JIbJA.
CpaBHeHUE MPOIECCOB IJIABJICHUS
KPUCTAITUYECKUX Tell

Y pa3MATUYCHHS TIPYU HarpEeBaHUHU
aMOp(HBIX TeJl.

OObsicHeHHE SIBJICHUM TJIaBJICHUS
Y KpUCTAJLJIU3AI[MY Ha OCHOBE
aTOMHO-MOJIEKYJIIPHOTO YUEHHUSI.
Peienue 3a1a4, CBsI3aHHBIX C




BBIYMCJICHUEM KOJINUECTBA
TEIIOTHI B IIpolieccax
TeIJIoNepeaauy MPHU IJIABJICHUU U
KpUCTAIIIU3AIUHU, UCTITAPEHUH U
KOH/ICHCAIIUH.

AHaJIU3 CUTyallui MPaKTUYECKOTO
MIPUMEHEHHUS SIBJICHUM TUTaBJICHUS
Y KpUCTAJIJIM3alluM, HAIIPUMED,
MOJTYy4YEHUE CBEPXUMCTHIX
MaTepualioB, COJIEBasl IPEJIKa U Jp.
AHanu3 paboThl 1 00bSICHEHUE
MPUHIIKIIA IEUCTBUS TEIIOBOTO
JIBUTATEJIS.

Brruucnenue konmuyecTna
TETLIOTHI, BBIJIEIISIOIIETOCS

IIPU CTOPAHUM PA3IUYHBIX BUJIOB
torumBa, U KITJ[ neurarens.
OO6cyx1eHUE IKOJOTUUECKUX
MOCJICACTBUN UCTIONb30BAHUS
JIBUTATEJIEH BHYTPEHHETO
CropaHus, TEIJIOBBIX U
ruaposnexkrpoctanunii (MC —
DKOJIOTHUSI, XUMHUS])

Paznen 7. DiaekTpuueckue 1 MAarHUTHBIE siBJIeHHsE (37 4)

DIIEKTPUYECKUE
3apsabl.
3apsoKEHHBIE Tena
U UX
B3aHMMOJICHCTBHE
(7 1)

DIEeKTpU3aLUs TEl.
[Ba pona
AJIEKTPUUECKUX
3aps0B.
BzaumonenicTBue
3apsHKEHHBIX TEJL.
3akoH KynoHna.
DIIEKTPUUECKOE
nioJie. [IpuHiun
CyNepHo3uLINU
ANEKTPUUYECKUX
nonen. Hocurenu
ANEKTPUUYECKUX
3aps0B.
DJIeMEHTapHbIN
BJIEKTPUYECKUIN
3apsia.

CrpoeHue aroma.
[IpoBogHUKH 1
JUAJIEKTPUKU. 3aKOH

Hab6mronenne u o0bsICHEHNE
B3aMMOJICHCTBHS OJJTHOMMEHHO

Y PA3HOMMEHHO 3apPSIKEHHBIX TEJL.
OO0bsicHeHUE TPUHITUIIA ICUCTBUS
3JIEKTPOCKOIIA.

OO0ObscHeHue IBICHUN
3JIEKTPU3AIUHU [TPU
COINPUKOCHOBEHUU TEJI U
WHJIYKIIUEHN C UCIIOJIb30BAHUEM
3HAHUN O HOCUTEJISIX
AIEKTPUYECKUX 3apsIIOB B
BCILICCTBE.

PacnosnaBanue 1 oObsICHEHUE
SIBJICHUU DJIEKTPU3ALUN
B IIOBCEHECBHOM JKU3HU.




COXpaHEHUS
AIIEKTPUIECKOTO
3apsiaa

IlocTosIHHEBIN

AJIEKTPUYECKUN TOK
(20 u)

DIIEKTPUYECKUN TOK.
Ycnosus
CYIIECTBOBAHUS
AIIEKTPUUYECKOTO
Toka. IcTouHnku
MOCTOSIHHOTO TOKA.
JlencTBus
AIEKTPUYECKOTO TOKA
(TeruioBoe,
XUMHUYECKOE,
MarHuTHOE).
DIIEKTPUUECKHI TOK
B JKUJIKOCTSIX U razax.
DJIEKTpUYECKast
uens. Cuita Toka.
DJIEKTPUUECKOE
HaIpsDKEHHE.
CornpoTuBieHue
MIPOBOIHUKA.

VY enbHOE
CONPOTUBJICHUE
BEILIECTBA. 3aKOH
Oma 1151 ydacTka

L ETIH.
IlocnenoBarensHOE
U TlapajuiesIbHOE
COCIMHEHNUE
IPOBOTHUKOB.
PaboTa 1 MouTHOCTD
AIEKTPUUYECKOTO
TOKa. 3aKOH
Jxoyns—Jlenua.
DNEKTpONpPOBOAKA U
notTpeduTenu
AIEKTPUUECKOU
SHEPTUH B OBITY.
Kopotkoe
3aMbIKaHHE

HaGmronenre pa3anyHbIX BUIOB
JEUCTBUS IIEKTPUUECKOTO TOKA U
0OHapyKEHHE ITUX BUJIOB
JICHCTBUA B IIOBCEIHEBHOU KU3HHU.

COopka u ucnbITaHue
AIIEKTPUYECKON LIEMH TOCTOSIHHOTO
Toka. MI3MepeHue cuiibl ToKa
amnepmerpoM. M3mepenue
AIEKTPUUYECKOTO HAIIPSAKEHUS
BOJIBTMETPOM.

[IpoBenenue u 0ObsICHEHUE
OTBITOB, JIEMOHCTPUPYIOIIUX
3aBUCUMOCTb DJIEKTPUYECKOTO
CONPOTUBJICHUS MMPOBOJHUKA
OT €ro JJIMHBI, TJIOIIaN
MONIEPEYHOr 0 CEYEHU U
MaTtepuaa.

HccnenoBanmne 3aBUCUMOCTH CHJIbI
TOKA, MPOTEKAIOLIEr0 Yepes
pPE3UCTOpP, OT COMPOTUBIICHUS
pe3UCTOpa U HANPSHKEHUS

Ha PE3UCTOpE.

[TpoBepka npaBuiia CIOKEHUS
HaIpsDKEHUN IIpH
MOCJIeI0BATEIbHOM COCIMHEHUN
JIBYX PE€3UCTOPOB.

[IpoBepka npaBuia AJisi CHIIBI TOKA
IIPU NapaJUIeIbHOM COECIMHEHUHN
PE3UCTOPOB.

AHanu3 cutyanuu
MOCJIEI0BATEIBHOTO U
napaieIbHOr0 COeIMHEHUS
MPOBOJIHUKOB B JIOMAIIIHUX
AJEKTPUUYECKUX CETSX.

Pemienne 3a1au ¢ uCnoib30BaHUEM
3akoHa Oma u popmyi pacuéra
AJIEKTPUUYECKOTO COMPOTUBIICHUS
IIPU TIOCJIEIOBATEIILHOM U
napauieIbHOM COCIUHCHUU
IIPOBOJHUKOB.

Omnpenenenue padboOThI
AJIEKTPUYECKOTO TOKA,




IIPOTEKAIOIIETO YEPE3 PESUCTOP.
Onpenenenrne MOIUTHOCTH
3JIEKTPUYECKOTO TOKA,
BBIJICIIIEMOM HA PE3UCTOPE.

HUccaenoBanue 3aBUCUMOCTHU CUJIBI
TOKa 4Yepe3 JTaMIIOUKY
OT HANpPsHKEHUS Ha HEM.
Onpenenenue KIIJ[ narpeBares.
UccnenoBanue npeodbpa3oBaHus
DHEPIUM IIPU NOABEME I'py3a
DJIIEKTPOJIBUTATEIIEM.

OOBbsicHEHUE YCTPOICTBA U
MPUHIIKIIA IEUCTBUS TOMAITHUX
3JIEKTPOHArPEBATEIBHBIX
npuOOpOB.

OO0BsicHeHHE TPUYUH KOPOTKOTO
3aMbIKaHUS U IPUHIUIIA IeUCTBUS
IJIABKUX MPEIOXPAHUTEICH.

Pemenue 3agau c
UCIIOJIb30BaHUEM 3aKoHa /oy
—Jlenna.

MarHuTHbIC
sBieHus (6 1)

ITocTositHHBIC
MarHuTHI.
BzaunmopeiicTBue
IMOCTOSTHHBIX
MarHuToOB.
MarauTHOe moJe.
MaruuTHoe noJjue
3eMJIu U ero
3HA4YCHHE JUIS )KU3HU
Ha 3emiie. OMNBIT
Opcrena. MarautHoe
oJje
BJIEKTPUYECKOTO
ToKa. [ I[pumenenne
AJIEKTPOMArHuTOB B
TEXHHUKE.

JeicTBue
MardHMTHOTO MOJIS Ha
MPOBOJIHUK C TOKOM.
DIIEKTPOJBUTATED
IMOCTOSIHHOTO TOKA.
Hcnons3oBanue
AJIIEKTPOJIBUTATENEH B
TEXHUYECKHUX

HccnenoBanre MarHuTHOTO
B3aUMOJICMCTBUS MIOCTOSTHHBIX
MarHuTOB.

N3y4yeHne MarHuTHOrO oSt
MMOCTOSIHHBIX MAarHUTOB IIPU UX
00BEIMHEHUH U Pa3/ICIICHUN.
[IpoBeneHre ONBITOB MO
BHU3yaJM3alllM MOJISI TOCTOSTHHBIX
MarHUTOB.

N3yuenue sBaeHus
HaMarHU4YMBaHUs BEIIECTBA.
Hccnenosanue nercreus
AIEKTPUYECKOr0 TOKA Ha
MAarHUTHYIO CTPEJIKY.
[IpoBenenre onbITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTh
CHUJIbI B3aUMOJICMCTBUS KaTyIIKH C
TOKOM ¥ MAarHuTa OT CUJIbI
Y HApaBJICHUS TOKA B KaTYIIKE.
AHanu3 cuTyaluuil TpakTUYECKOTO
MIPUMEHEHHUS JICKTPOMArHuToB (B
OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX, IPOMBIIIEHHOCTH,
meauiune). M3ydenue nencTBus




YCTPOMCTBAX U Ha
TPaHCHOPTE

MAaravTHOI'O I10JIA Ha IIPOBOJHHUK C

TOKOM. M3yueHue nencreus
anextpoasurarens. M3mepenue
KII a5exTpoaBuraresbHOM
yCTaHOBKHM. Pacrio3HaBanue u
aHaJIU3 pa3INYHbIX IPUMECHEHUN
ANIEKTPOJBUTATENEH (TPaHCIIOPT,
OBITOBBIC YCTPOMCTBA U JIP.)

DJIeKTpOMarHuTHA
ST THAYKIUA (4 9)

OnbiTel @apanes.
SIBnenue
AIEKTPOMArHUTHOM
nHaykuuu. [Ipasuio
Jlenna.
DIIEKTPOreHEepaTOP.
CriocoObl oJTy4eHus
3JIEKTPUYECKOMN
SHEPIuHu.
DIJIEKTPOCTAHIIUN

Ha BO30OHOBIIIEMbBIX
MCTOYHUKAX SHEPIUU

OMBITHI IO UCCIICIOBAHUIO
SIBJICHUS JIEKTPOMATHUTHOM
WHAYKIMW: UCCIICIOBAHUE
W3MEHCHUM 3HAYCHUS U
HaIPABJICHUS] UHIYKIIMOHHOTO
TOKa

[ToBTOpeHnue (3 u)




9 kaacc (1024)

Tematuueckuit OcHoBHoOe conepxkanue | OCHOBHBIE BUIbI I€SITEILHOCTH
OJI0K, TEMA y4Yaluxcs
(Ha YypOBHE YUEOHBIX JEHCTBUH)
Pa3nea 8. Mexanuueckue sisjieHusi (40 1)
MexaHn4eckoe MexaHugeckoe AHanmu3 u o0CcyXaeHne
JBUKECHHE JBUKEHHE. Pa3IMYHBIX TPUMEPOB

1 CIHOCOOBI €ro
onucanus (10 4)

MarepuanpHas TOUKA.
Cucrema otcuéra.
OTHOCHUTENBHOCTD
MEXAHUYECKOTO
JIBUKCHUSL.
PaBHOMepHOE
IPSIMOJIMHENHOE
IBUYKCHHE.
HepaBHomepHoe
IPSMOJIMHENHOE
nexenue. CpenHss u
MTHOBEHHAsi CKOPOCTh
TeJa npu
HEPABHOMEPHOM
JBU>KCHUH.
YckopeHnue.
PaBHOYyCKOpEHHOE
MPSAMOJIMHEUHOE
nBmxenne. CBo0oHOE
nageHue. OmnbIThI
lanunes.
PaBHoMepHOE
IBUKECHHE

10 OKPY>KHOCTH.
[Tepuon u yactora
oOpamienws. JInneinas
Y yIJIOBas CKOPOCTH.
[lenTpocTpeMuTenpHOE
YCKOpEHUE

MEXaHUYECKOTO JIBMKCHHUSI.
OOcyxaeHue TpaHull
IPUMEHUMOCTH MOJIEITH
«MaTepuagbHas TOUYKa.
Onucanne MEXaHUYECKOTO
JBYDKEHUS Pa3TUIHBIMA
criocobamu (ypaBHEHUE,
Tabnuna, rpaguk). AHAIN3
KU3HEHHBIX CUTYallUi, B
KOTOPBIX MPOSIBIISIETCS
OTHOCUTEJIHHOCTD
MEXaHUYECKOTO JIBMKCHHUSI.
HaGnronenne MmexaHn4eckoro
JIBMKEHUS TEa OTHOCUTEIIHHO
pas3HbIx Ten orcuéta. CpaBHEHHE
IyTEN U TPACKTOPUM JBHKECHUS
OJTHOTO M TOTO K€ Tela
OTHOCHUTEIFHO Pa3HBIX Tell
OTCUETa.

Amnanu3 tekcta ["anuies 06
OTHOCUTEIHLHOCTH JIBUKEHUS,
BBITIOJIHEHUE 3a/IaHUM 110 TEKCTY
(CMBICTIOBOE UTEHHE).
Omnpenenenue cpeHell CKOpOCTH
CKOJIbXKEHUS OpycKa

WM JIBIDKCHUS IIAPUKA T10
HAKJIOHHOM IIJIOCKOCTH.

AHanu3 u 00cyxaeHre croco0oB
npUOIMKEHHOTO ONPEACIICHUS
MTHOBEHHOM CKOPOCTH.

OnpeneneHne CKOpoCTH




PaBHOMEPHOTO JABUKEHUSI
(I1apuka B )KUJIKOCTH, MOJIETN
AIEKTPUUYECKOTO aBTOMOOMIIS

U T.IL).

Onpenenenue nyTw,
MPOUJIEHHOTO 32 JaHHBIN
IPOMEXYTOK BPEMEHHU, U
CKOPOCTH TeJa 1o rpaduxy
3aBUCUMOCTH ITyTH
PABHOMEPHOTO IBUKEHUS OT
BpemeHu. O0CyKaeHue
BO3MO>KHBIX MTPUHIIUIIOB
JEHCTBUS IPUOOPOB,
U3MEPSIOIIUX CKOPOCTh
(cIUAOMETPOB).

Briuucnenue mytu u CKOpOCTH

IPU PaBHOYCKOPEHHOM
NPSIMOJIMHEWHOM JIBXKCHUU
tena. OnpeaeneHue
IPOUJIEHHOTO MYTU U YCKOPEHHUS
JBUKEHUS Teja 1Mo rpaduxy
3aBUCUMOCTH CKOPOCTH
PaBHOYCKOpPEHHOTO
IPSMOJIMHENHOTO JIBUXKEHUS
Tena oT BpeMeHu. OnpejieneHue
YCKOpEHUS TeJla Mpu
PaBHOYCKOPEHHOM JIBUKEHUU T10
HaKJIOHHOM TJIOCKOCTH.
HN3mepenue nepuoaa v 4acTOThI
oOpallieHust Tena mno
okpyxHocTH. OnipenieieHne
CKOPOCTH PaBHOMEPHOIO
JIBUYKEHUS TeJa MO OKPY>KHOCTH.
Pemienue 3aau Ha onpeaeneHue
KMHEMATHYECKUX XapaKTEPUCTHK
MEXaHUYECKOTO JBUKECHHUS
Pa3TUYHBIX BUJOB.
PacnoznaBanue u npuOImkEHHOE
OMMUCAHUE PA3JIMYHBIX BUJIOB
MEXaHUYECKOTO JBUKECHHUS B
OpUPOJAE U TEXHUKE (Ha
nmpuMepax CBOOOIHO TMaIar0IINX
TeJ, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCTIOPTHBIX

CPEACTB U Jp.)




BzaumoneiictBue
ten (20 u)

ITepBr1it 3aKkOH
Herorona. Bropou
3akoH HproToHa.
Tpertuit 3aKkoH
Herorona. Ipunnun
CyIEpIIO3ULIAN CUII.
Cuna ynpyrocru.
3akoH ['yka. Cuna
TPEHUS: CUJIa TPEHUS
CKOJIbYKEHUSI, CHIIA
TPEHUsI IOKOS, APYTUE
BUABI TpeHUA. Cuia
TSHKECTH U 3aKOH
BCEMUPHOTO
TATOTEHUS. Y CKOPEHHE
CBOOOJ/IHOTO MaJCHUSI.
JIBM>KEHME TI1aHe
BOKpyr ComnHua.
[TepBas kocMHuueckas
CKOPOCTb.
HesecomocTts u
NEPErPY3KHU.
PaBHOBecue
MAaTEPUAJIbHON TOUKHU.
AOcom0THO TBEpI0C
teio. PaBHoBecue
TBEPJIOTO TeJIa C
3aKpEIJIEHHON OCBIO
BpaIlEHUS.

Mowmenrt cuibl. LlenTp
TSDKECTH .

HaGnronenue u o0cyxnenne
OTIBITOB C IBIDKCHHEM TeJla TIPH
YMEHBIIICHUH BIUSHUS JPYTHX
TEJ, MPEMATCTBYIOIINX
IBWKCHUIO. AHAIIN3 TEKCTa
lanmunes ¢ onucanuem
MBICJICHHOT'O SKCIICPUMECHTA,
000CHOBBIBAIOIIETO 3aKOH
WHEPIIMH; BBITIOJIHCHHUE 3aJIaHHUM
10 TEKCTY (CMBICIIOBOE YTCHHE).
OO6cyx1eHne BO3MOKHOCTH
BBITIOJTHEHHUS 3aKOHA HHEPITUH

B Pa3IMYHBIX CUCTEMAaX OTCUETA.
Habmonenue u obcyxnenue
MEXaHWYECKHUX SIBJICHUMH,
MIPOUCXOIAININX B CUCTEME
orcuéra «Temexka» npu e€
PaBHO MEPHOM U YCKOPEHHOM
JBIKCHUH OTHOCHTEIIBHO
kabuHeTa Gpu3uku. JlecTBus ¢
BEKTOPAMH CHJI: BBITIOJIHCHUE
3aJlaHuM 110 CJII0KEHUIO U
BBIYUTAHUIO BEKTOPOB.
Habmronerne n/umm nmpoBecHre
OTIBITOB, IEMOHCTPHUPYIOIINAX
3aBUCUMOCTH YCKOPEHUS Tea OT
TIPIIOKECHHOW K HEMY CHITBI

Y MaccChl Tela. AHaAJIU3 U
00BSICHEHHUE SIBJICHUM C
UCII0JIb30BaHUEM BTOPOTO 3aKOHA
Hrrotona. Penienue 3axau ¢
UCII0JIb30BaHUEM BTOPOTO 3aKOHA
HproroHa u mpaBuiia coXxeHus
cui1. OnpenesieHue KECTKOCTH
PY>KUHBI. AHAJIN3 CUTYallui, B
KOTOPBIX HAOIIOAIOTCS yIIPYTHe
nedopManum, 1 X 0OBSICHCHHE C
WCIIOJIb30BaHUEM 3aKoHa ['yka.
Pemenue 3amau ¢
MCIIOJIb30BaHUEM 3akoHa ['yka.
HccnenoBanue 3aBUCUMOCTH
CHUJTBI TPCHHS CKOJIBKCHHSI

OT CHJIBI HOPMAJIBHOTO JIaBJICHUSI.
OOGcysx1eHue pe3yabTaToOB
WCCJICIOBAHUS.




Onpenencaue ko3 dunmeHTa
TpPEHUs CKOJIbKeHUs. 3mepenue
CHUJIbI TPEHHUSI TIOKOSI.

Pemenue 3amau ¢
UCIIOIb30BaHUEM (POPMYIIBI JIJIst
CHUJIbI TPEHUSI CKOJIbKEHUSI.
AHaIu3 IBMKCHUS TEIl TOJIBKO
MO/ ACHCTBUEM CHUJIBI TSIKECTH —
CBOOOTHOTO TAJICHUS.
OOBsiCHEHHE HE3aBUCUMOCTH
YCKOPEHHUS CBOOOIHOTO IMaICHHS
OT Macchl TeJa.

O1ieHKa BEJTMYUHBI CUITBI
TATOTCHUS, JEUCTBYIOIIEH MEXKITY
JIBYMsI TeJIaMH (J1J1s1 pa3HbIX
Macc).

AnHanu3 IBMKCHUS HEOCCHBIX
TeJI IOJ JEUCTBUEM CHUJIBI
TATOTEHUS (C UCTIOIB30BaHUEM
JOTIOJTHUTEJIBHBIX HICTOYHUKOB
uHpopMaImm).

Pemrenue 3amau ¢
HCIIOJIb30BAHUEM 3aKOHA
BCEMUPHOTO TATOTECHUS U
dbopmMyIBI TS pacyéTa CHIIbI
TSOKECTU. AHAIU3
OPUTMHAJIBHOTO TEKCTA,
OTUCHIBAIOIIETO MPOSIBJICHUS
3aKOHA BCEMUPHOTO TATOTCHUS;
BBHITIOJTHEHUE 3a/IaHUH TI0 TEKCTY
(CMBICIIOBOE UTEHUE).
Habmronenue u odcyxaeHue
ONBITOB 0 U3MEHEHHUIO BECA Tela
IIPY YCKOPEHHOM JIBUKCHUH.
AHanu3 yciioBU BO3HUKHOBEHUS
HEBECOMOCTH U TIEpErpy3KH.
Pemenue 3a1a4 Ha onpeesieHue
BECa Tella B pa3IMYHbIX
YCIOBUSIX. AHanu3 Cuil,
JEUCTBYIOIIUX Ha TEJIO,
MOKOSIIEeecs Ha OTope.
Onpenenenue HEHTpa THKECTU
Pa3INYIHBIX TEI

3aKOHBI
coxpanenus (10 4)

Nmnynbce Tena.
HN3meHenne nMnyibca.

Habmronenue u obcyxaeHue
OTIBITOB, JIEMOHCTPUPYIOIIHUX




Nmrtynbe cuiibl. 3aKOH

COXpaHCHU UMITYJIbCA.

PeakTuBHOE
JIBIDKCHHE.
MexaHnuueckas pabota
A MOIIHOCTEL. PaGoTa
CHII TSIPKECTH,
YIPYTOCTH, TPEHUSL.
CBs13b 3HEPTUH

U paOOTHI.
ITorenuuanpHas
SHEprus Tena,
MTOJHATOTO HaJ
MMOBEPXHOCTHIO 3€MIIH.
ITorenmuanbHas
SHEPIUsl CKATOU
MPY>KUHBI.
Kunernueckas
sHeprus. Teopema o
KUHETHUYECKOM
SHEPIHUH.

3aKOH COXpaHEHUS
MEXaHMYECKOU
SHEPrUuu

nepeaavyy UMMyJibca Npu
B3aMMOJCUCTBUH TE€J, 3aKOH
COXPAaHEHHS UMITYJIbCA MTPU
a0COJIIOTHO YIIPYTOM U
HEYIPYroM B3aUMOJICCTBUU TeEIL.
AHann3 cuTyanui B
OKPYIKarOIIEH )KU3HU C
UCIIOJIb30BAaHUEM 3aKOHA
COXpaHEHUS UMITYJIbCA.
PacnioznaBanue siBneHus
PEaKTUBHOIO IBUKEHUS B
npupojie u Texuuke (MC —
ouomnorus). [Ipumenenue 3akona
COXpPaHEHHS UMITYJIbCA JJIs
pacdéra pe3yJabTaToB
B3aUMOJICHCTBUS TN (HA
pUMeEpax HEYIPYroro
B3aUMOJICHCTBUSA, YIIPYTOTO
HEHTPAIBHOTO B3aUMOJEHUCTBUS
JBYX OJIMHAKOBBIX TEJI, OAHO U3
KOTOPBIX HETIOABUKHO).
Pemenue 3amau ¢
VICIIOJIb30BAHUEM 3aKOHA
COXpaHEHUS UMITYJIbCA.
Omnpenenenne pabOTHI CUITBI
YIPYTOCTH IIpU IIOABEME Tpy3a
C MCIOJIb30BAHUEM
HETIOJIBUKHOTO U TTOJBHKHOTO
OJIOKOB.

HN3mepenne MOIHOCTH.
N3mepenune noTeHuanibHOM
SHEPIrUM yIpyro
nehOpMUPOBAHHOMN TIPYKUHBI.
N3mepenne KHHETUYECKON
SHEPIUH TeJa MO JJIMHE
TOPMO3HOTO ITyTH.
DKCIEPUMEHTAIIbHOE CPAaBHEHUE
W3MEHEHUS NOTEHIHAIBHON

Y KHUHETUYECKOW YHEPTUH Tela
P JABUKEHUU 110 HAKJIOHHOU
MIJIOCKOCTH.

[IpumeHeHue 3akoHa COXpAHEHUS
MEXaHUYECKOUN IHEPrUuun

IUT pacy€ra NOTCHIUAIBHOU U
KWHETUYECKOW YHEPTUM Tea.




Pemenune 3amau ¢
VCIIOJIb30BAHUEM 3aKOHA
COXPAaHEHHSI MEXaHUYECKOMN
SHEpPrUu

Paznen 9. Mexannueckue KoJjieOanus v BOJHbI (15 9)

Mexanauueckue
konebanus (7 4)

KonebaTennrHoE
nBmkenne. OCHOBHBIE
XapaKTePUCTUKU
KOJIeOaHUM: TIEPHOI,
4acToTa, aMILIUTY/1a.
MareMaTH4eCKuu 1
Py KUHHBIN
MasTHHUKHU.
IIpeBpaienue 3ueprun
pH K0JIeOaTEIHLHOM
IBIKEHUU.
3aTyxaroniue
KoJIcOaHus.
BrinyxieHHbIe
kosicOanus. Pe3oHanc

Habmronenue konebauuii 1moa
JEHCTBUEM CHJI TSKECTH

U YIIPYTOCTU ¥ OOHApY>KEHUE
OJ00HBIX KOJIeOaHul B
OKpY>KaroleM Mupe. AHAIIN3
KoJ1e0aHMii rpy3a HA HUTH U Ha
npyxute. OnpeaeneHnue 4acToThl
KoJIeOaHUH MaTEMaTHYECKOTO 1
MPY>KUHHOTO MasiTHUKOB.
Hab6mronenue u o0bsicHEHNE
SIBJICHUSI PE30HAHCA.
HccaenoBanue 3aBUCUMOCTH
nepuojaa KojeobaHui
MO/IBEIIIEHHOT'0 K HUTH Tpy3a OT
JUTUHBI HUTH.

[TIpoBepka HE3aBUCUMOCTH
neproja Koiebanuii rpysa,
MOABEIICHHOTO K JICHTE, OT
MaccChl Ipy3a.

Hab6nronenue u o0cyxienue
OTIBITOB, ICMOHCTPHUPYIOIINX
3aBUCUMOCTH MIEPHO/IA
KOJ1€0aHU MPY>KUHHOTO
MasTHUKA OT MacChl rpy3a
HKECTKOCTH MPYKUHBI.
[IpuMeHeHne MaTeMaTHIECKOTO
U TIPY>KMHHOTO MasSTHUKOB

B KauecTBe MoJenei OiIs
OTMcaHus KoueOaHui B
OKPYKaIOIIEeM MHUPE.

Perienue 3ama4, CBsI3aHHBIX C
BBEIYMCIICHUEM HJIN OI[CHKOM
4acTOTHI (TTepro/ia) KouebaHu

Mexanuyeckue
BOJIHBIL. 3BYK (8 )

CBoiicTBa
MEXaHUYCCKUX BOJIH.
JImHa BOJIHBI.
MexaHu4yecKre BOJIHBI
B TBEPJIOM TEIE,
CEHCMUYECKNE BOJIHBI.
3ByK. [ poMKOCTh

OGHapyXeHue U aHau3
BOJIHOBBIX SIBJICHHI B
OKpYKaroIIeM MHUpe.
HaGmoienue pactipocTpaHeHus
IPOJOIBHBIX U MOTICPEIHBIX
BOJIH (Ha MOJIENIN) U
00HapYKEHHE aHATOTHIHBIX




3BYKa M BBICOTA TOHA.
OTtpakeHue 3ByKa.
WNHuppa3Byk u
YIIBTPa3BYK

BUJIOB BOJIH B IPUPOIe (3BYK,
BO/JISTHBIC BOJIHBI).

Breraucienne 1iMHBI BOJTHBI U
CKOPOCTH PacIpOCTPAHCHUS
3BYKOBBIX BOJIH.

AHau3 OpUTrMHAJILHOTO TEKCTa,
MOCBSIIEHHOTO MCTIOJIb30BAHUIO
3ByKa (WJIU yJIbTPa3ByKa) B
TEeXHUKE (XO0I0KaIus,
yJIBTPA3BYK B MEIUIIUHE U JIP.);
BBITIOJTHEHUE 33JIaHUM 110 TEKCTY
(CMBICIIOBOE YTEHHE)

Pa3zgea 10. Duaekr

OMAIrHUTHOC 110J1€ U 3JICKTPOMAIrHUTHLIC BOJIHbI (6 ‘I)

DIJIEKTPOMArHUTHO
e moJie u
3NEKTPOMATHUTHBIE
BOJIHBI (6 )

DIJIEKTPOMATrHUTHOE
oJie.
DJIEKTPOMATrHUTHBIE
BOJIHBI.

CBoiicTBa
3JIEKTPOMArHUTHBIX
BoJH. [IIkana
AJIEKTPOMAarHUTHBIX
BoJH. Mcnonk3oBanue
AJIEKTPOMArHUTHBIX
BOJIH JJISI COTOBOM
CBSI3M.
DJIEKTPOMArHUTHAA
MpUPOJIa CBETA.
CxopocThb cBerTa.
BoaHoBbIe cBOMCTBA
CBeTa

[TocTpoenue paccyxaeHui,
000CHOBBIBAIOIIIUX B3aUMOCBSI3b
3JIEKTPUYECKOTO U MAarHUTHOT'O
TIOJICH.

DKCNEepUMEHTAIbHOE U3YUeHHE
CBOMCTB RJIEKTPOMArHUTHBIX
BOJIH (B TOM YHCJI€ C TTOMOIIBIO
MOOMIILHOTO Tee- (poHa).
AHaJIU3 PEHTT€HOBCKUX CHUMKOB
YeJI0BEYECKOr0 OpraHu3ma.
AHaJIU3 TEKCTOB, OMKUCHIBAIOIINX
MPOSIBJIEHUS SJIEKTPOMATrHUTHOTO
U3JIyYEHUS B IPUPOJIE: KUBbBIC
OpraHU3Mbl, U3TyYCHUS
HEOECHBIX TeJ (CMBICTIOBOE
yteHue). Pacno3snaBanue u
aHaJIU3 PA3IMYHbBIX IPUMEHEHUN
AJIEKTPOMATHUTHBIX BOJH B
TexHuke. Pemenue 3amau ¢
UCTIOJIb30BaHUEM (HOPMYJT ISt
CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JJIMHBI BOJHBI U YaCTOTHI
CBETa

Paznea 11. CeroBble siBJjienus (15 1)

3aKOHBI
pactpocTpaHeHUs
cBera (6 )

Hcrounuku cpera.
JlyueBast Mmojieib
CBETa.
[IpssmonHetHOE
pacnpoCTpaHEHUE
cBeTa. 3aTMEHUS
Connua u JIyHsl.
OTpakeHue CBeTa.

HaOiroienre omneIToB,
JIEMOHCTPHUPYIOIIUX SIBIICHHUE
MPSAMOJIMHEHHOTO
pacrpocTpaHeHHUs CBETa
(BOBHUKHOBEHHME TEHU

Y TIOJIyTE€HH ), U UX
UHTEPHpETAIUs C
WCII0JIb30BAHUEM MOHSTHS




[Lnockoe 3epkaio.
3aKOH OTpaXKeHUs
ceeta. [Ipenomnenue
CBETa. 3aKOH
MPETIOMIICHUS CBETA.
[TonHOE BHYTpEHHEE
OTpak€HUE CBETA.
Hcnonp3oBanne
BHYTPEHHETO
OTpakE€HUS B
ONTHYECKUX
CBETOBO/JIAX.

CBETOBOTIO JIyya.
OO0BbscHeHne 1 MOJCIMPOBAHNE
COJIHEYHOT'O U JIYHHOT'O
3aTMCHUH.

HccnenoBanue 3aBUCUMOCTH
yTJla OTpakeHUsI CBETOBOTO JIyya

OT yIJla maJicHUsI.

N3yuenue cBOWCTB
M300pakKeHus B TUIOCKOM
3epKale.

HaOmronenne u o0bsIcHEHNE

OTIBITOB 10 MOJYYEHUIO
M300pakeHU B BOTHYTOM U
BBIITYKJIOM 3€pKajax.
HaOmronenne n o0bsIcHEHHE
OTBITOB IO MPEJIOMIICHUIO CBETA
Ha TPaHUIIE Pa3IUYHBIX CpPE/l, B
TOM YHCJI€ ONBITOB C MOJHBIM
BHYTPEHHUM OTPAXKEHUEM.
HccnenoBanue 3aBUCUMOCTH
yIJia IpeJOMIJIEHHUS OT yrja
MaJICHUs1 CBETOBOIO JIyya Ha
TPaHUIIC «BO3TYX-CTEKIIO».
Pacno3naBanme sBjICHUM
OTpaXE€HUS U TIPEITIOMIICHUS
CBETa B MOBCEIHEBHOM XKU3HH.
AHann3 1 00bsACHEHHE SIBJICHUS
ONTHUYECKOI0 MUpPAXKA.
Pemenue 3amau ¢
HCITOJIb30BaHUEM 3aKOHOB
OTPAKECHUS U TIPEITIOMIICHHS
CBeTa

JInH3bI
Y ONTUYECKHE
pubopsI (6 1)

JIun3za, xox y4den B
mmH3e. OnTudeckas
cucreMa. OnTuyeckue
PUOOPBI:
¢doToammapar,
MHUKPOCKOTI

U TeJeckor. ['ma3 kak
OIITHYECKas CHCTEMA.
bmmsopykocts u
JaTbHO30PKOCTh

[Toyuyenue n3o00pakeHuii ¢
MTOMOIIIBIO COOMpPAIOIICH U
pacCEenBarOIIEH JUH3.
Omnpenenenue HOKyCcHOTO
PACCTOSIHUS ¥ OTITUYECKON CUITBI
coOuparonen JUH3HI.

AHaM3 yCTpOWCTBA U ITPUHLIAIA
JEUCTBUSA HEKOTOPBIX
ONTUYECKHUX MPUOOPOB:
¢doToarmapara, MUKPOCKOTIa,
teneckomna (MC — Ouosnorus,
aACTPOHOMHMS).

AHaM3 SBJICHUH OJIM30PYKOCTH




U JaJIbHO30PKOCTH, IPUHIIHAIA
nerctBust oukoB (MC —
OunoJIorus)

Pasnoxxenune
Oeoro ceera
B criekTp (3 u)

Paznoxxenune 6emoro
CBETa B CIEKTP.
OmnsiTel HeroTOHA.
CrnoxxeHue
CIIEKTPaJIbHBIX LIBETOB.
Jucniepcus cBera

Habmronenue u o0bsicHEHNE
OTIBITOB T10 MOJIYYEHHUIO OEJI0T0
CBETa IIPH CIIOKCHUH CBETA
Pa3HbIX 1IBETOB.

[IpoBenenue u 0ObsICHEHUE
OTIBITOB TIO BOCIIPUSITHIO IIBETA
IPEIMETOB MPHU UX HAOTIOJCHUU
gyepe3 IIBETOBBIC (PHIIBTPHI
(LIBETHBIE OYKH)

Paznen 12. KpanToBbie siBjieHus (17 1)

Hcnyckanue
U TIOTJIOLIEHUE
cBera aToMoM(44)

Omnsitel Pezepdopaa

Y IUTaHETapHasi MOJAEIb
aToMma.

Mogaens atoma bopa.
Ucnyckanue u
IIOIJIOLIEHUE CBETA
atoMoM. KBaHTBI.
JIuHenyaTple CIIEKTPBI

OO0cy>x1eHue eI ONBITOB
Pesepdopaa nmo nccnenoBanmo
aTOMOB, BBIJIBHYKEHUE THITIOTE3 O
BO3MOXHBIX Pe3yJibTaTax.
OTBITOB B 3aBUCUMOCTH OT
MIPEINoIaraéMoro CTpOCHHUs
aToMOB, (popMyIIHpOBaHUE
BBIBOJIOB U3 PE3YyJIbTATOB
ombITOB. OOCyX)aeHNE
IPOTUBOPEYNH INIAHETAPHOU
MOJIETIA aTOMa U OCHOBAHUU JIJIA
runote3sl bopa o cranmoHapHBIX
opOuTax JIEKTPOHOB.
Habmronenne CIuIomHeIx U
JMHEHYATHIX CTICKTPOB
U3ITyYEHHUs] pa3JIMYHBIX BEIECTB.
OObsicHEHUE JIMHEHYATHIX
CHEKTPOB U3ITyUCHHUS

Ctpoenue
aTOMHOTO sizipa (6

4)

PagnoakTuBHOCTS.
Anbpa-, 6eta- u
raMma-u3JIy4YCHHUSI.
Crpoenne aTOMHOTO
anpa. Hykionnas
MO/IEJIb ATOMHOTO
anpa. M3otorsl.
PanunoaktusHbIE
npespaiuenus. [lepuon
IoJIypacnaja.
JlenicTBus
PaIUOaKTUBHBIX
W3JIy4YCHUU HA )KUBBIE
OpraHu3MBbl

OO6cysx1eHne BO3MOXKHBIX
THUIIOTE3 O MOJAEISIX CTPOEHUS
Aanapa.

Onpenenenue cocrasa saep 1o
3aJIaHHBIM MacCCOBBIM U
3apsIA0OBBIM YHCIIAM M 1O
IIOJIOKEHUIO B IIEPUOIUYECKON
cucteme aiemeHToB (MC —
XUMUSA).

AHaJIN3 U3MEHEHHUS COCTaBa
AJ]lpa 1 €ro MoJIOKEHHUS B
IIEPUOIUYECKON CUCTEME TIPH Ol-
panuoaktuBHOCTH (MC —
XUMMST)




HccnenoBanue TpEKOB 0-4aCTHIL
10 TOTOBBIM (hoTOTpadusIM.
OGHapy>XeHue U u3MepeHue
paaualuoHHOro oHa C
MTOMOIITBIO TO3UMETpPa, OIEHKa
€r0 UHTEHCUBHOCTH.

AHau3 OMOJIOrMYECKUX
U3MEHEHHH, MPOUCXOISAIINX MO
JEUCTBUEM PaANOAKTUBHBIX
uznyuennii (MC — Ouonorus).
Hcnonb3oBanne paaroakTHBHBIX
u3nydyeHuii B meauiuue (MC —
Ouomorus)

S nepHble peakuun
(7 9)

S nepHble peakunu.
3aKOHBI COXpaHEHUS
3apsII0BOTO

1 MacCOBOTO YHCEIL.
DHeprus CBsI3U
aTOMHBIX szep. CBs3b
MaccChl U SHEPTUHU.
Peakuuu cunTesa u
JEJICHUS STIEP.
Hctounuku 3HEprun
ConHua u 3BE31.
SInepnas sHepreTuka

Pemenue 3amau ¢
UCTIOJIb30BAaHUEM 3aKOHOB
COXPaHEHUSI MAaCCOBBIX U
3apsOBBIX YMCEI Ha
ornpeJeieHle pe3yIbTaToB
SIEPHBIX PEaKIUi; aHAIHU3
BO3MOXHOCTH WJTU
HEBO3MOKHOCTH SIJICPHOU
pEeaKInH.

OueHka SHEpPruu CBSI3U A1Iep C
UCIIOJIb30BaHUEM (HOPMYJIBI
DWHIITEHA.

OO0cyxaeHue NepCcreKTuB
MCTIOJIb30BaHUS YIIPABISIEMOTO
TEPMOSZICPHOTO CHUHTE3A.
OO6cyxaeHue npeuMyIecTB u
HKOJIOTHYECKUX MPOOIIEM,
CBSI3aHHBIX C STECPHOU
sHeprerukoi (MC — skosorus)

IToBTOpHTETEHO-00001IAIOIIMI MOTYIB (9 1)

CucreMaTuzanus u
000011IcH1E
IPEIMETHOTO
coJiep KaHus

1 OIbITa
JEeITEIILHOCTH,
pUOOPETEHHOTO
IpU U3YUYEHUHU
BCEro Kypca
busuku

O0o0Omenue
COJIEpKaHUS KaXK]I0TO
13 OCHOBHBIX Pa3/ielioB
Kypca (QU3HKHU:
MEXaHUYECKHE,
TEIJIOBEIE,
AJIEKTPOMArHUTHEIE,
KBAHTOBBIC SIBJICHHS.
Hayunbiii meTon
TIO3HAHMS U €T0
peanu3anus B
(hHU3UIECKUX

BrimonaeHne yueOHbIX 3aaHUH,
TpeOYIOIUX IEMOHCTPAIIUU
KOMIIETCHTHOCTEH,
XapaKTEPU3YIOIINX
€CTECTBEHHOHAYYHYIO
rPaMOTHOCTb:

MPUMEHEHHUS TTOJTYYEHHBIX
3HAHUU JUIs1 HAYYHOTO
00BsSICHEHUS (PUBHIECKUX
SIBJICHUM B OKPY KArOLIEH
IIPUPO/JIE U TIOBCEIHEBHOM
KU3HH, a TAK)KE BbISABICHUS




nuccienoBanusax. Cs3b
buzukn u
COBPEMEHHBIX
TEXHOJIOTHH B 00J1aCTH
nepeaayu
uHpopmarmu,
SHEPreTUKeE,
TpaHCIIOpTE

(U3UICCKUX OCHOB Psija
COBPEMEHHBIX TEXHOJIOTUM;
MIPUMEHEHUSI OCBOECHHBIX
AKCIIEPUMEHTAJIbHBIX YMEHUMN
JUTSL UCCIIeA0BaHUs (PU3MUECKUX
SIBJICHUM, B TOM YHCJIC JIJIs
MIPOBEPKHU TUIIOTE3 U BBISBICHUS
3aKOHOMEpHOCTEN. Permenne
pacu€THBIX 3aj]1a4, B TOM YHCIIE
MpEIoaranmx
UCIOJIb30BaHUE (PU3NUECKON
MOJICJIA ¥ OCHOBAHHBIX Ha
CoAEPKaHUM PA3TUYHBIX
paszienoB Kypca (GU3UKH.
BrinmonHeHnue u 3ammra
IPYIIOBBIX WU
WHJMBHUIYyaJbHBIX TIPOEKTOB,
CBSI3aHHBIX C COJIEp)KaHUEM
Kypca U3UKHu.
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