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PABOYASA ITPOI'PAMMA

ITo dbus3mKe

YpoBeHb 00pa3zoBaHus (Kjacc) OCHOBHOe o0u1ee o0pa3zoBanue (7-9 kiaacchl)

KoanuecTtBo yacoB 238

Yyureip Mopo3 Bajgesrnana HukosraesHa

[Iporpamma pazpaboTtana Ha OCHOBE aBTOpCKOM nporpammbl A.B. [lepeimkuna ,
H.B. ®unonosuy, E.M. I'yrHuk (IIporpamMMbl 0CHOBHOTO 001II€TO 0Opa30BaHUS.
®usuka .7-9 knaccel. Metonndeckoe rnocodbue. dusuka. 7-9 knaccsl/ coct. E.H.
TuxoHoBa - 4 -e¢ uznanue-M.: JIpoda, 2015 ¢ yu€rom miaHupyemoro K
ucnosb3zoBanuo YMK A. B. [Iépeiukuna, E. M. I'yTHuk



Pabouas mnporpamma mno Gpu3MKe 1151 OCHOBHOMU IIKOJIBI pa3paboTaHa Ha OCHOBE:
e (QenepanpHoro 3akoHa «OO0 obOpaszoBanuu B Poccuiickoit ®eneparum» Ne273-O3 ot 29
nexadbps 2012 roga

e [Iporpamma paspabortana Ha ocnoBanuu OI'OC OOO 2021r. B coorBercTBHM ¢ DOI1
000.
e OcHOBHOI 00pa30BaTeNLHON MPOTpaMMbl OCHOBHOTO o0miero obpaszosanuss MbBOY COIII
Ne6 um.JI.J1. Tenuiipina
. [Iporpammbl ocHOBHOTO 00111eTO 0Opa3zoBanus. Puszuka 7-9 kimaccel. ABTOpHI: A.B.

[Meppikun, H.B. ®unonosuy, E.M. I'yrHuk. Metoauueckoe nocodue . @usuka 7-9 kmaccol/
coct. E.H. Tuxonosa. -M.: JIpoda, 2015

[Iporpamma 1o  ¢u3uKke i OCHOBHOM IIKOJBl COCTaBICHAa Ha OCHOBE
(byHaaMEeHTAIBHOTO SA1pa COJEpKaHHs 00mero odpazoBaHus M TpeOOBaHMU K pe3yiabTaTam
OCBOCHMSI OCHOBHOW 0Opa30BaTEeNIbHOW IPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHMs,
IIPEJICTAaBICHHBIX B (pelepalbHOM IOCYIapCTBEHHOM O0pa30BaTEIbHOM CTaHIApTE OCHOBHOTO
o01iero o6pa3oBaHus BTOPOro MOKOJCHHUS.

[Ipemiaraemast mporpamma oOecriedynBaeT cCHUCTeMy (yHIAMEHTAIBHBIX 3HAHUN OCHOB
bu3nueckoil Hayku /Ui 00y4aroIuXCcsi OCHOBHOM IIKOJIBI.

H3yuenue usuku 6 00pa306aMeENbHHIX YUPEIHCOEHUAX OCHOBHO20 00wiezo
00pa306anua HANPABIEHO HA OOCMUIICEHUE CTIEOYIOUUX UeTlell:

* 0C60€Hue 3HAHUI O MEXAHWYECKHUX, TEIUIOBbIX, MEKTPOMArHUTHHIX U KBAaHTOBBIX SIBJICHUSX;

BEJIMYMHAX, XapAKTEPU3YIOLINX 3T SIBJICHUS; 3aKOHAX, KOTOPHIM OHHU HOJUUHSIOTCS; METOAax

HAYYHOTO TIO3HAHUS MPHUPOJBI U (POPMUPOBAHKE HA STOW OCHOBE MPEJCTABICHHUN O (PU3NIECKOM

KapTUHE MHpa;

* 061a0enue yMEeHUAMU TIPOBOIUTH HAOIIOIEHUS IPUPOIHBIX SIBICHUH, ONMCHIBATh U 00001IaTh

pe3yiabTaThl HAOMIOJCHUHN, MCIIOJIB30BaTh MPOCTBIE M3MEPUTENbHbIE HPUOOPHI IS M3Y4YECHUs

bu3nyecKux SBICHHUM; MPENCTABIATh PE3yNbTaThl HAOMIOJEHUN WIM M3MEPEHUN C MOMOIIBIO

TabuI, TpaguUKOB M BBISBIATH HAa 3TOW OCHOBE 3MIIMPUYECKHE 3aBUCHUMOCTH; HPUMEHSThH

MOJIyUEHHBIE 3HAHUS ISl OOBACHEHUS Pa3HOOOpa3HBIX IMPUPOAHBIX SIBJICHUH U TPOIIECCOB,

IPUHIUIOB AEHCTBUS BAKHEHIINX TEXHUUECKUX YCTPOMCTB, s pelieHust PU3NUECcCKuX 3a1ad;

* pa3eumue TO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH,

CaMOCTOSITEJIbHOCTH B IMPHOOPETEHWH HOBBIX 3HAHUN MNpH peleHuH (U3NYECKUX 3anad u

BBIMIOJTHEHUM AKCIIEPUMEHTAJIbHBIX HCCIEIOBAaHUI € MCHOJIb30BAaHUEM HH(POPMAIIMOHHBIX

TEXHOJIOTHIA;

* gocnumanue YOEXKIECHHOCTM B BO3MOXKHOCTH IIO3HaHMSI MPHUPOABI, B HEOOXOJUMOCTHU

pa3yMHOI'O HCIIOJIB30BAHMS JTOCTHIKEHUN HAyKM M TEXHOJIOTUH Ul JalbHEMILEro pa3BUTHUS

YeJIOBEYECKOro OOIIEeCTBA, YBaXEHHS K TBOPLIAM HAyKH U TEXHHKH; OTHOIICHUS K U3UKE KaK K

AJIEMEHTY 00I1IeueI0BEeYECKOI KYIbTYpHI;

* npumeHeHue NOJYYEeHHbIX 3HAHUI U YMeHuil ISl pEIIeHds NPaKTHUYECKUX 3adad

MOBCEHEBHOM JKM3HHU, M oOecredeHus O€e30MacHOCTH CBOEH JKM3HM, pPAlMOHAIBHOTO

MPUPOIONIOIB30BAaHUS M OXPaHbl OKPYXKaIOUIeH cpebl.

OTH 1eTH JOCTUTAIOTCS Oarojaps perieHuIo CleAyIoNnX 3a1ay:

® 3HAKOMCTBO OOYYalOIIUXCS C METOJIOM HAay4YHOTO TO3HAHUS W METOJaMM MCCIIEOBAHUS
(bu3NYECKUX SIBICHUN;

e oBJIaJiecHHE OOy4YaloUUMUCS OOIEHAyYHBIMU TOHATUSMU: SIBJICHHE HMPUPOJIbI, SIMIIUPUUECKH
YCTAQHOBJICHHBIN (DaKT, THIIOTE3a, TEOPETUUYECKUH BBIBOJ, HKCIEPUMEHTAlbHAs MHpPOBEpPKa
CIIEIICTBUM M3 THIIOTE3HI;

e (opMupoBaHue y oOydarolUXcsi yMEHUN HaOmoAaTh (u3HuYecKue SIBJICHHS, BBIIOIHATH
¢u3mueckue  ONBITHL,  JlabopaTopHble  pabOTBl M OCYIIECTBJIATH  HpOCTEHIIne
SKCHEPUMEHTAJIbHBIC HCCIEN0BAaHUS C HCIOJIb30BAHUEM H3MEPHUTENbHBIX IMPHOOPOB,
OLICHUBATh MOTPEIIHOCTH IPOBOIUMBIX U3MEPEHMIA;



e npuoOpeTeHHe OOy4aIOUIMMUCS 3HAHUN O MEXAaHUYECKHX, TEIUIOBBIX, 3JIEKTPOMATHUTHBIX
ABIICHUSAX, O PU3NYECKUX BEIMUNHAX, XapaKTEPU3YIOIINX ITH SBJICHUS.
® TIOHMMAaHUE OTJIMYUNA HAYyYHBIX JAHHBIX OT HEMPOBEPEHHON MH(POPMAIUH;

® oBnajcHHEe OOYYaIONMMHUCA YMEHUSMH HCIOJIB30BaTh JIOMOJHUTEIBHBIC HCTOYHUKH
nH(pOpMaliK, B YaCTHOCTH, BCEeMUPHOI cetn MHTepHeT.

B ocHoBHOI1 mikoite pu3uka u3ydaercs ¢ 7 mo 9 kiacc. Y4eOHbIH tu1aH coctasisieT 238
y4eOHBIX 4acoB, B TOM 4ucie B 7, 8 o 68 yueOHBIX YacoB U3 pacueTa 2 y4eOHbIX Yaca B
Henento, B 9 kimacce 102 ydeOHBIX 4acoB U3 pacyeTa 3 yueOHBIX Yaca B HEJEIIO.
Conepxanne Kypca (pU3UKH OCHOBHOM IIKOJBI, SIBJISISICH 0230BBIM 3BEHOM B CUCTEME
HEIPEPHIBHOTO €CTECTBEHHO - HAYYHOTO 00pa30BaHUs, CIIY)KUT OCHOBOM JIJIsl IOCTIEAYIOIIeH
ypoBHEBO# 1 npodunsHOM quddepernmanuu. [Ipeaqmer «du3ukay u3ydaeTcs Ha YpOBHE
OCHOBHOT0 00111eT0 00pazoBanus B 7 - 9 kiaccax B 001iemM oobeme 238 JacoB.

I'ox oOyuenus Knacc KomanuectBo KoanuectBo KomanuectBo
4acoB B HEJCNIO | y4eOHBIX HEJENb | YaCOB B TOJ
1 7 2 34 68
2 8 2 34 68
3 9 3 34 102
BCET'O | 238

[TporpamMmoii perycMOTPEHO TPOBEIEHIE KOHTPOJIBHBIX U JIA0OPATOPHBIX paboT.
JlaGopaTopHble pabOThI (HE3aBUCUMO OT TEMaTHUECKOW MPUHAAICKHOCTH) JEIISATCS CIelyroIue
TUIIBIL:

1. IlpoBenenue npsiMbIX U3MEPEHUHN (PU3MUECKUX BETUUUH

2. Pacyer 1o noiay4eHHbIM pe3yibTaTaM MPsIMbIX U3MEPEHUI 3aBUCUMOI0 OT HUX IapameTpa
(KOCBEHHBIE U3MEPEHHUS).

3. HabmnroeHue siBlIeHUH U TOCTaHOBKA OIBITOB (Ha KAU€CTBEHHOM YPOBHE) 110 OOHAPYKEHUIO
(akTOpOB, BIUSAIOLUIMX HA IPOTEKAHHUE JAHHBIX SBICHHM.

4. UccnenoBanue 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMUYMHBI OT APYTOH € MPeICTaBICHUEM
pe3ysbTaToB B BUJE I'paduKa WK TaOIUIIBI.

5. IlpoBepka 3ajaHHBIX MPEATIONOKEHHUH (ITpsIMble U3MEPEHUSI (PU3NUECKUX BEIUUUH U
CpaBHEHHE 33JaHHBIX COOTHOILEHUH MEXTy HUMH).

6. 3HAKOMCTBO C TEXHUYECKUMHU YCTPOMCTBAMU U UX KOHCTPYHUPOBAHUE.



TemaTtuueckoe pacnpeaciiCHUuC 4aCoB

Ne KosnyecTBo yacoB
n/n | Conep:xkanue (pa3aeibl, TEMbI) aBTOpCKas paGouasn
nporpamMmma nporpamMmma
7 8 9 7 8 9
1 Beenenue 4 4
2 | IlepBoHavyanmbHbIC CBEICHUS O 6 6
CTPOCHUU BEIIECTBA
3 | B3aumoneiicTBue Ten 23 23
4 JlaBneHue TBEPABIX TEII, 21 21
YKHJIKOCTEN U ra30B
5 | Pabora u momHOCTE. DHEprus 13 14
6 | TeruioBbie siBICHUS 23 23
7 | DIeKTpUYECKUE SIBJICHUS 29 27
8 | DnekTpoMarHUTHbBIE SIBJICHUS 5 5
9 | CBeTOBBIC SABICHUS 10 13
10 | 3akoHBI B3aUMOIEHCTBUSA U 23 34
JIBUKCHHSI TEJT
11 | Mexanuueckue KojieOaHus 1 12 18
BOJIHBI. 3BYK
12 | DnekTpoMarHuTHOE 1MoJie 16 31
13 | CtpoeHue aToma ¥ aTOMHOTO 11 13
sanpa
14 | CtpoeHue u IBOTIOLHUS 5 5
Bcenennon
15 | O6o6maroniee MOBTOPEHHE 1
16 | Pe3epBHOE Bpems 3 3 3
Uroro: 70 70 70 68 68 102

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydyeHve ¢Qu3uku Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHUs HaIlpaBI€HO Ha

AOCTUIKCHUC JINYHOCTHBIX, MCTAIIPCAMETHLIX U TPCAMETHBIX 06pa3OBaTCJIBHBIX PE3YyJIbTATOB.

B pesynprate wusydyenuss (U3MKM HA YpPOBHE OCHOBHOTO OOIIero 0Opa3oBaHUS Y

obyuaromerocs OyayT chOpMUPOBAHBI CISAYIONINE TUIYHOCTHBIE PE3YJIbTATHl B YACTH:

1) naTPHOTHYECKOTr0 BOCIIMTAHUSA:

— TIpOsIBJICHHE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKON (U3NYECKOM
HayKU;

— IICHHOCTHO€ OTHOILIEHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX --(PH3UKOB;

2) rpaskaIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJIEHHUHM OOIIECTBEHHO 3HAUYUMBIX U ITHUECKUX
po0OJieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHKEHUH PU3UKH;

— OCO3HAHHE BAXXHOCTU MOPAJIBbHO--3TUYECKHUX IIPUHIIUIIOB B JEATEIbHOCTH YYEHOTO;

3) 3cTeTHYEeCKOro BOCIIUTAHMSI:

— BOCHPUATHE ICTETHUECKUX KA4eCTB (PU3MYECKOM HAyKH: e€ TapMOHHYHOTO TOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHHUYHOCTH;




® 4) HIEHHOCTH HAYYHOI'0 MO3HAHUS:

® — OCO3HaHWE LEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpA,
OCHOBBI Pa3BUTHUA TEXHOJOTHH, BaXKHEUIIICH COCTaBISAIONIEH KYJIbTYPHI;

® — pa3BUTHUE HAyYHOU JTHOO03HATEIHLHOCTH, HHTEPECa K UCCIIEIOBATEIBCKON e TEIbHOCTH;

e 5) popmupoBaHus KYJIbTYPHI 310POBbSI M IMOLMOHAJIBHOTO (JIATOTIOIYYHS:

® — OCO3HaHHUE IEHHOCTH 0e30macHOro 00pa3za >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXXHOCTH TIpaBWJ O€30IacHOTO TOBEJACHUS Ha TPaAHCIOpTE, Ha Joporax, ¢
AJIEKTPUYECKUM U TEIIJIOBBIM 00OPYIOBAHHEM B JIOMAIITHUX YCJIOBUSX;

e — chOpMHPOBAHHOCTH HaBBIKA pe(pIEKCUU, IPU3HAHNUE CBOETO IpaBa Ha OHMIMOKY M TAaKOTO
e IIpaBa y Ipyroro 4ejioBeKa;

e 6) TPyA0BOI0 BOCIIMTAHMSA:

® — aKTHBHOC y4acCTHE B PEIICHHH MPAKTUYCCKUX 337ad (B paMKax ceMbH, 00pa3oBaTebHOU
OpraHu3alyM, TOpoJa, Kpas) TEXHOJOTHYECKOM U COIMAIbHOM HANPaBJICHHOCTH,
TPEOYIONINX B TOM YUCIIC U GU3HUYCCKUX 3HAHMIA,

® — WHTEpEC K MPaAKTUICCKOMY M3y4eHUIO Tpodeccuii, CBI3aHHBIX C PU3UKOMH;

e 7) 3K0JIOTHYECKOT0 BOCIIHTAHUS:

e — OpHCHTAIMS Ha MPUMEHECHHE (U3MYECKUX 3HAHUN JUIs pEIICHHs 3a1ad B 00JacTH
OKpY’Karollel cpebl, MIAHUPOBAHUS MOCTYNKOB U OIICHKHM MX BO3MOXHBIX MOCJEICTBUN
JUISL OKPY>KarOIEe CpeJibl;

® — OCO3HaHHME TI00ATHFHOTO XapaKTepa SKOJIOTUIECKHUX MPOOIIEM U ITyTEH MX PelICHUS;

e 8) ajanTanuu K M3MEHAIUUMCS YCJIOBUSAM COUMATbHOM M PUPOAHOM Cpe/bl:

e — mOTpPeOHOCT, BO B3aWMOJCHCTBUM TPH BBINOJTHECHUU HCCIICAOBAHUN U IPOCKTOB
(U3HYECKOI HANPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;

® — [IOBBIIIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPaAKTUUECKYIO JIEATEbHOCTh;

e — MmoTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHHWI, B TOM 4YHcle (HOpMyIupOBaTh HIIEH,
TOHSTHSA, TUTIOTE3BI O (PU3HUUECKUX OOBEKTAX U SIBJICHUSX;

® — OCO3HaHHE JePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

® — [JJAHHPOBAHHUE CBOETO PA3BUTHS B MPUOOPETECHUH HOBBIX (PU3NYECKUX 3HAHMIA,

® — CTPEMJICHHE aHAJIM3UPOBATh U BBISIBIIATH B3AUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCTIOJIb30BaHUEM (DU3UYECKUX 3HAHMIA;

® — OIICHKAa CBOUX JEUCTBUH C YYETOM BIMSHHUS Ha OKPYKAIOIIYIO CpPEIy, BO3MOKHBIX
II100aIbHBIX MMOCIIEACTBUI.

METAINPEAMETHBIE PE3YJIBTATBI

B pesynpTaTe OCBOCHHSI TMPOrpaMMBI IO (U3NKE HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyudarmerocss OyayT cPOpMHpPOBAaHBI MeTamnmpeaMeTHbIe Pe3yJabTaThl,
BKJIIOYAOMIUE IIO3HABATCIBHBIC YHHBCPCAJIBHBIC yqe6HLIe HeﬁCTBHﬂ, KOMMYHUKAaTHBHBIC
VHHUBEpCaIbHbIC yueOHbIE ICUCTBUS, PETYISATUBHbBIC YHUBEPCATbHbIC YU€OHBIC EHCTBUS.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBHUS

ba3osrble Jornyeckue 1eHCTBHUA:
® BBEISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKH O0BEKTOB (SIBICHUI);
® YCTAHABJIMBATh CYIIECTBEHHBIH MPU3HAK KIACCU(PHUKAIIMUA, OCHOBAHUS Il 0000IICHHS U
CpaBHEHHS;



® BBISIBIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUHS B paccMaTpUBAeMbIX (haKTax, JAHHBIX H
HAOIIOICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;

® BBLISIBJISITh  [IPUUMHHO--CJIEICTBEHHBIE CBSI3U MpPHU H3y4YeHUH (U3UYECKUX SBICHUM U
MPOIIECCOB, JIelaTh BBIBOJALI C WCIOJIH30BAHUEM JCIYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEITUUMH;

® CaMOCTOSITEILHO BBIOMPATh CIIOCO0 pelIeHus] yueOHO# (hU3uvecKoil 3a1aun (CpaBHEHUE
HECKOJIbKUX BapUaHTOB pEIICHHs, BbIOOp HauOolee MOAXOISAIIET0O C Y4ETOM
CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarebCcKue 1eiCTBUS:

® [ICIT0JIB30BAaTh BOMPOCKI KaK MCCIIEA0BATEIHCKUH HHCTPYMEHT TTO3HAHMS;

® [IPOBOJIUTH IO CAMOCTOSITEIILHO COCTABJICHHOMY IUIAHY OMBIT, HECIOXKHBIA (PHU3NIECKHIA
OKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAHUE (PUINICCKOTO SIBIICHUS;

® OIICHUBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh HMH(OPMAIHIO, MOIYYCHHYIO B XOJE
WCCJICTOBAHMSI MITU SKCTIICPUMEHTA;

® CaMOCTOATENBHO (POPMYITHPOBATH 000OIIEHUS U BEIBOJIBI TI0 PE3YJIbTaTaM MPOBEIEHHOTO
HAOJIIOICHUS, OTBITA, UCCIICIOBAHHSI,

® [[POTHO3UPOBATH BO3MOXKHOE JalIbHEHIICe Pa3BUTHE (PU3UUCCKHX IPOIIECCOB, a TAKXKE
BBIJIBUTATh TIPEIIONI0KEHUST 00 MX Pa3BUTUU B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

PabGora ¢ undopmanmeii:

® IPUMEHATh PA3IMYHBIE METOJbl, MHCTPYMEHTHl W 3alpoChl MPU IOHCKE U OTOOpe
uH(pOpPMaLIMK WIN JaHHBIX ¢ Y4ETOM IMPeAoKeHHOW yueOHOM (hru3nueckoi 3a1auu;

® AHAJIM3UPOBATh, CHUCTEMATU3HPOBATh U WHTEPIPETHPOBATh HH(YOPMAIMIO PA3TUYHBIX
BUJIOB U (hOpM IpeCcTaBICHUS;

® CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIbHYIO (opMy MpeAcTaBieHus HHpOpMaMU |
WLTIOCTPUPOBATh pellaeMble 3aJauld HECIOKHBIMH CXEMaMH, JAWarpaMMaMy, HHON
rpaduKoi U UX KOMOMHAITUSMU.

KoMMyHUKAaTHBHBIEe YHUBeEPCcAIbHbIE YUeOHbIE TeHCTBUS:

®B Xofe OOCyXaeHHs Y4eOHOro Marepuana, pe3yiabTaToB IabOPaTOPHBIX paboT U
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOW TEMBI M BBICKA3bIBATh HJICH,
HaIleJICHHbIE Ha pellieHUe 3a/1a4l U MoAJIep:KaHne OJ1aroKenaTeIbHOCTH OOIIEeHNUS;

® COTIOCTABJIATh CBOM CYXKIEHUS C CYXACHUSIMH JAPYTUX YYaCTHUKOB JIMajora,
00HapyXUBaTh pa3U4Ke U CXOJCTBO MO3UIIHII;

® BEIPAXKATh CBOKO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

e IyOMUYHO  TPEACTABIATH  PE3yNbTaThl  BBIMOJIHEHHOTO  (PU3UYECKOTO  OMBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMUS, IPOCKTA);

® IOHUMAaTh U UCIOIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAMBHIYAILHON pabOThI TIpH
pelIeHnr KOHKPETHON (PU3NYECKON MPOOIEMBI;

e IPUHUMATh I[[€IM COBMECTHON JEeSATEIbHOCTH, OPraHU30BBIBATH JIEUCTBUS TO €
TOCTHIKEHUIO: PaCIpeIeNIATh POJid, 00CYKIaTh MPOLECCHl M Pe3yIbTaThl COBMECTHOM
paboThI, 000011aTH MHEHUSI HECKOJIBKUX JIFOJICH;

® BBITIOJTHATH CBOIO YacTh pPabOTBI, JOCTUTAs KAYeCTBEHHOIO pe3ysbTaTra IO CBOEMY
HAIPABJICHUIO U KOOPJAHMHHUPYS CBOU JICUCTBHUS C JIPYTUMH WICHAMH KOMAaH/IbI,

® OIICHUBATh KAa4eCTBO CBOETO BKJIAJa B OOIIUI MPOJYKT IO KPUTEPHUSIM, CAMOCTOSITEIIEHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS



Camoopranusamnus:

® BBISIBJIATH NPOOJIEMBI B )KM3HEHHBIX U Y4EOHBIX CUTYalUsX, TPEOYIOUIMX Ul PELICHUs
(bu3n4ecKux 3HaHUM;

® OPUEHTUPOBATHCA B PA3IMUHBIX MOJAXO0JAX NPUHATHSA pEHIeHUH (MHIUBUAYAJIbHOE,
IPUHATHE PELICHUS B IPYIIE, IPUHATUE PEILIEHUH IpyNIoi);

® CAMOCTOSITEJIBHO COCTaBIISITh QJITOPUTM pelIeHUs (U3MYecCKOW 3ajaud WM ITUTaHa
UCCIICIOBaHUsl C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBAaTh MIpearaéMble BApUaHThl PELLICHUM;

e JieniaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

e JaBaTh a/IEKBATHYIO OLIEHKY CUTYyalluU U MpeajaraTh IU1aH €€ N3MEHEHMUS,;

© OOBSICHATD NMPUYMHBI JOCTHKEHUS (HEIOCTIDKEHHSI) Pe3yIbTaTOB JEATEIbHOCTH, 1aBaTh
OLICHKY ITPUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTUBBHI B JIEATEIHHOCTh (B TOM YHCIIE B XOJ BBINOJHEHHUS (HU3NIECKOTO
UCCJIEIOBaHMSI WJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHUBIIMXCS
CUTyallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEN;

® OIICHHUBATh COOTBETCTBHE PE3Y/IbTaTa L€ U YCIOBUSAM;

® CTaBUTh ce0s HAa MECTO JIPYroro 4ejoBeKa B XOJ€ CHOpa WM TUCKYCCUM Ha HAY4YHYIO
TE€My, IOHMMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

®[IpU3HABATh CBOE MpaBO Ha OIMMOKY HOpU peuleHuu (GU3NYECKUX 3aJad WId B
YTBEPAKACHUSIX HAa HAYYHbIE TEMbI M TAKOE K€ [IPaBO JIPYroro.

INPEJIMETHBIE PE3YJIBTATDBI

K kxoHny oOyuenus B 7 KJjacce IpeIMeTHbIE pPe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

® ICTIIOJIB30BATh  MOHATHA: (U3MYECKHMEe U XUMHMYECKHE SBJICHMS, HaON0JIeHHe,
HKCIEPUMEHT, MOJIeb, TUIOTE3a, eIUHUIbI (PU3MUECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSIHMSI BellecTBa (TBEPIOE, JKUJKOE, ra3000pa3HOE), MEXaHUUECKOe
JIBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpaeKTopusl,
paBHOAEHCTBYIOIas cuia, aedopmanus (ynpyras, IUIacTHYECKas), HEBECOMOCTb,
COOOLIAOIIUECs COCYIbI;

e paznuyath sABIEHUS (IuQy3us, TEIIOBOE ABUKEHHE YAacCTUIl BEIIECTBA, PAaBHOMEPHOE
JBUKEHNE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUSA, B3aMMOJEICTBUE Tell, PaBHOBECHE
TBEPABIX TN C 3aKPeIyIEHHOW OChI0 BpalleHMs, Iepefada JaBleHUs TBEPIbIMU
TeJIaMH, KUAKOCTSIMU U razaMu, aTMoc(hepHoe JaBjieHue, IJaBaHue Tell, MpeBpalleHus
MEXaHUYECKOM SHEprun) 1Mo OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

® pacro3HaBaTh IMPOSIBIEHUE M3YYEHHBIX (PU3NYECKUX SIBICHUM B OKpYXKAroIlleM MHUDE, B
TOM 4YHcie (u3nueckue sSBICHHS B MPHUPOJE: NMPUMEPHI ABWKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHS B NPUPOJE U
TEXHHUKE, BJIMSHHUE aTMOC(EpPHOTO MJABIIEHUS Ha XUBOM OpraHusM, IjIaBaHue pbIO,
pblYark B Teje YeloBeKa, IPU 3TOM MEepPEeBOJUTH MPAKTUYECKYIO 3a/auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUM;

® ONMCHIBATh M3YyUYCHHbIE CBOMCTBA Tel U (PU3UYECKUE SIBICHUS, UCIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA



CKOpPOCTb, CHJIA YIPYTrOCTH, CHUJIa TSKECTH, BEC Tella, CUjla TPEHUs, [aBJICHUE
(TBEpmoro Tena, JKUIKOCTH, Ta3a), BHITAIKUBAIOIIAS CHJIA, MEXaHWYecKas pabora,
MOIIIHOCTb, IIJICYO CHJIBI, MOMEHT CHJIbl, KO3(QQUIMEHT TMOJEe3HOro JeiCTBUS
MEXaHU3MOB, KMHETUYECKAass M TMOTECHIHAJIbHASI SHEPrusi), MpPU OMHCAHUU IPABUIBHO
TPAKTOBATh (PUINICCKUI CMBICI HCIIOJIB3yEMbIX BEIMYNH, HX 0003HAYCHUS U CTUHUIIBI
buznyecKux BEIMYUH, HAXOAUTh (POPMYIbI, CBA3BIBAIONIME IJaHHYIO (PU3NYECKYIO
BEJIMYMHY C JIPYTMMH BEJIMYMHAMH, CTPOUTH TpaduKU H3YYEHHBIX 3aBUCHUMOCTEH
(bU3HYECKUX BEIINYHH;

® XapaKTepU30BaTh CBOWMCTBA Tell, GPU3NUYECKUE SIBJICHHUS U TIPOIECCHI, HCIIONB3Ys MPaBUIIa
CJIOKEHMSI CUJI (BJIOJIb OIHOM IpsiMOi), 3akoH I'yka, 3akoH Ilackains, 3akoH Apxumena,
paBWJIO paBHOBecHsi pblyara (0OJ0Ka), «30JI0TOE TPABHIIO» MEXaHUKH, 3aKOH
COXpaHEHUsSI MEXaHWYECKOW ZHEpPruH, MpU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA Y 3aIIMChIBAaTh €r0 MaT€MaTUYECKOE BBIPAXKEHUE;

® 00BSICHATH (PU3UUYCCKUE SBJICHHUS, IIPOIICCCHI M CBOKMCTBA TEJI, B TOM YHCIIC U B KOHTEKCTE
CUTyallMii  TMPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIIBIATH  NPUYHUHHO-
-CIIC/ICTBCHHBIE CBSI3H, CTPOUTH OOBSICHEHHWE M3 1—2 JIOTMYECKUX IIIaroB C OMOPOH Ha
1-2 wu3yyeHHBIX CBOIcTBa (U3MYECKUX SBICHHUH, (UINYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

epemiath pacuy€THBIC 3amaud B 1—2 JEHCTBUSA, WCHONB3Yysd 3aKOHBI W (OPMYIIBI,
CBs3bIBalOIIME (DU3MUECKHE BEIWYMHBL: HAa OCHOBE aHalu3a YCIOBHUS 3aJaud
3aMMCHIBATh KPATKOE YCJIOBHE, TMOJCTABIATH (DU3MUYSCKUE BEIMYUHBI B (POPMYIBI U
MIPOBOJIUTH PACYEThl, HAXOJUTh CIPABOYHBIC JTAHHBIC, HEOOXOJIWMBIC I pEIICHUs
3a[a4, OLICHUBATh PEATUCTUYHOCTD MOTYYCHHON (PU3UUYECKOI BETUYMHBL;

® pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIU (HU3UYECKUX METOJIOB,
B OIMCAaHUU HCCIENIOBAHUS BBIACIATH MPOBEpsieMOe MPEANOIoKeHHe (TUIIOTE3Y),
pa3ianyaTh ¥ UHTEPIPETUPOBATH MOJTYYCHHBIH pe3yNbTaT, HAXOAUTH OIIUOKU B XOJE
OTIBITA, JIEJIaTh BBIBOJIBI T10 €r0 PE3yJIbTaTaMm;

® IPOBOAUTH OMBITHI 1O HAOMIOEHUIO (PU3NUYECKUX SIBJICHUN WM (PU3UUECKHX CBOMCTB
Ten: (GOpMYIUPOBAaTh TMPOBEPSEMBIE TPEIIONIOKEHUs, COOMpPAaTh YCTAaHOBKY W3
MPEI0KEHHOTO 000pYA0BaHUS, 3aMMUCHIBATH XOJ1 OMBITA U (DOPMYTHUPOBATH BHIBOJIBI;

® BBITIONIHAT TMPSIMBIE M3MEPEHUs] PACCTOSHUS, BPEMEHH, MacChl Tena, 00bEéMa, CHUIIBI H
TEMIEPATypbl C UCMOJIH30BAHUEM AHAIIOTOBBIX W LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHusl TPUOOPOB C YUETOM 33JaHHON aOCOIOTHOM MOTPEITHOCTH U3MEPEHHIA;

® [IPOBOJUTH HCCIEAOBAHUE 3aBHUCHUMOCTH OJHOW (DM3MUECKOM BEIMUYMHBI OT JIPYrou ¢
UCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTU IyTH PABHOMEPHO JIBHXKYLIETOCA
TeJIa OT BPEMEHH JBWIKEHHUS TeJa, CUJIbI TPEHHUS CKOJIBKEHHUS OT Beca Tella, KaueCcTBa
00pabOTKM TIOBEPXHOCTEH TeN ¥ HE3aBUCHUMOCTH CWJIBI TPEHHS OT TIUIOIIAaN
CONPUKOCHOBEHUS TEJ, CHJIbl YIIPYTOCTH OT YIJIWHEHHUS MPYKUHBI, BHITAJKUBAIOLIEH
CWIBl OT O0BEMa MOTPYKEHHOM 4YACTHM Tela W OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBHUCHUMOCTH OT IUIOTHOCTH Teja, OT TJIYOWHBI, HA KOTOPYIO TOTPYKEHO TeJo,
YCJIIOBHM TIJIaBaHUSI TEJ, YCJIOBHU pPaBHOBECHS pblyara W OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM Y4eOHOTO HWCCIENOBaHUS, COOMpATh YCTAHOBKY H  BBIIOJHATH
U3MEpEHUs, Cleaysl MPeIOKEHHOMY IJIaHy, (PUKCHPOBATh PE3yNbTAThl MOJTYYCHHOMN
3aBUCUMOCTH (PU3MYECKUX BEIWYMH B BHJE MPEIIOKEHHBIX TaOmUIl ¥ TpaduKoB,
JienaTh BBIBOJIBI TIO PE3yiIbTaTaM MCCIICI0BAHMUS;

® [IPOBOJUTH KOCBEHHBIC W3MEpPEHUS (U3MUECKUX BEIUYUH (IUIOTHOCTH BEIIECTBA
KUIAKOCTH M TBEPAOrO TeNa, CWIA TPEHUsS CKOJIbKEHHUs, [aBJIECHUE BO31yXa,



BBITQJIKMBAIOIAs CHJIA, JEHCTBYIOIIAs Ha MOTPYKEHHOE B IKHIKOCTh TeJO,
KOA(PUITMEHT IMOJIE3HOTO NEUCTBHUS MPOCTBIX MEXAHHU3MOB), CIENys MPEII0KCHHON
MHCTPYKIMU: TIPU BBINOJIHEHUU U3MEPEHUN cOOMpaTh SKCIEPUMEHTANbHYIO YCTAHOBKY
U BBIYHCIISTH 3HAYCHNE HCKOMOW BEIMYHHBI;

ecoOmoiaTh TpaBWJIa TEXHUKH Oe3omacHOCTH mpu pabore ¢ 1abOpaTOPHBIM
000pyI0BaHUEM;

e yKa3blBaTh IMPUHLUIBI JCHCTBHS MNPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOIIAIOIINECS] COCY IbI, OAPOMETp, pbluar, MOJBMKHBIN U
HEMOJIBUKHBINA OJIOK, HAKJIIOHHAS TJIOCKOCTb;

® XapaKTepU30BaTh MPUHIIMIIBI JEHCTBUS U3yUYEHHBIX MPHUOOPOB U TEXHUUYECKUX YCTPOUCTB
C OMOpPOHM Ha WX ONUCaHUS (B TOM 4HMCIe: MOAIIUIHUKHA, YCTPOWCTBO BOJOMPOBOJA,
TUIPABIMYECKUA TpPecc, MaHOMETP, BBICOTOMEp, IOPIIHEBOM HAcOC, apeoMerp),
UCTIONB3YSl 3HAHHUA O CBOWCTBaX (PM3UYECKUX SBICHUNA M HEOOXOAUMBIE (PH3UUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

®IPUBOAUTH MpUMEpPbl (HAXOAUTh HHGOPMALMIO O TpUMEpax) MNPAKTUYECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHUHA B TIOBCEJAHEBHON JKU3HH Ui OOECIICUCHUS
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOoOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0POBbsi M COONIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKaroIleH cpese;

® OCYILIECTBIIATH OTOOP HMCTOYHUKOB HH(popManuu B IHTEpHETE B COOTBETCTBHU C
3aJJaHHBIM TIOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOLINXCS 3HAHUH M MMyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHHUKOB BBIACISITh HH(GOPMAIIUIO, KOTOpas SIBISIETCA MPOTHBOPEYUBON
WM MOKET OBITh HEJIOCTOBEPHOIA;

® ICTIOJIH30BATh NPU BBHIOJHEHUH YYEOHBIX 33JaHUN HAyYHO--TIOMYJSIPHYIO JINTEPATypy
(GU3MUECKOro Co/Aep)KaHus, CIpPaBOYHbIE MaTepHaibl, pecypchl cetu HHTepHer,
BJIAJETh NMpHEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHWs WHGPOpPMANUU W3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

® C03/1aBaTh COOCTBEHHbIE KpaTKHWE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(pOpMaImu (pru3nuecKoro cojepKaHus, B TOM YHCIe MyOJIUYHO JeiaTh
KpaTKHe COOOIIEHUS O Pe3ysIbTaTax MPOEKTOB MIIM YUEOHBIX UCCIIEAOBAHUM, IPU ITOM
rPaMOTHO WCIIONIb30BaTh W3YYECHHBI TOHATUHHBIA ammapar Kypca (QHU3UKH,
COIIPOBOK/AThH BHICTYIJICHHE NIPE3CHTAIHEH;

e [IpH BBITIOJTHEHUN Y4YEOHBIX MPOEKTOB M HMCCIEIOBAHUN pPACHpenesiTh 00sS3aHHOCTH B
TpyIIie B COOTBETCTBUH C MTOCTABICHHBIMU 331a4aMH, CIIEAUTD 32 BHIMOJIHEHHEM TUTaHa
NeWCTBUH, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIA[ B JACATEIBHOCTH TPYIIIIHI,
BBICTPaWBaTh KOMMYHHUKATHBHOE B3aUMO/JICHCTBHE, YUUTHIBAasE MHEHUE OKPYKAIOIIHX.

K xonuy oOyuenust B 8 Kiacce mpeIMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® ICTIOJIH30BaTh TIOHSTHS: Macca W pa3Mepbl MOJEKYN, TEIUIOBOE IIBUKCHHE aTOMOB M
MOJIEKYJI, arperaTHble COCTOSIHHS BEIIeCTBa, KPHCTAUIMYECKHEe W amopdHEBIe Tena,
HACBIIIEHHBI U HEHACBIIICHHBIN Map, BIAKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHsIS
DHEPIrus, TEIJIOBOM JBUTATElNb, 3JIEMEHTAPHBINA AIIEKTPUUYECKUH 3apsij, dJEKTpUYecKoe
1ojie, TPOBOAHUKH W JUAJIEKTPHKH, TTOCTOSHHBIN DIIEKTPUYECKH TOK, MarHUTHOE
noie;

epa3nuyaTh SBJICHUS (TEIUIOBOE pACHIMpEHHE M CXKaTue, TeIulonepeaaya, TEIIoBOe
paBHOBECHE, CMauMBaHHUE, KaNWUISPHbIC SBICHUSA, HCIApEeHUe, KOHIACHCALIUS,
IUIaBJICHWE,  KpUCTauu3anus  (OTBepJeBaHME),  KHUICHHWE,  TeIJlonepenayda



(TEenIoNnpoOBOJHOCTh, KOHBEKIUS, W3JIyUYEHHUE), DJIEKTPU3ALUs TeJl, B3aUMOJECHCTBUE
3apsiioB, ACUCTBUS JIEKTPUUECKOrO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBHE
MarHuTOB, AEWCTBHE MAarHUTHOIO IOJI Ha NMPOBOAHMUK C TOKOM, DJIEKTPOMArHUTHAs
UHAYKLMS) II0 ONMCAHUI0O HUX XapaKTepHbIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

® pacro3HaBaTh IPOSIBIECHUE M3YYEHHBIX (DPU3MYECKUX SIBIICHHH B OKpYXarollleM MHUpE, B
TOM 4ucie (U3NYECKHE SBIEHUS B IPHUPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIPHBIE ABJICHUsST B IPUPOZAE, KPUCTALUIBl B npupoze, uznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHME POCHI, TyMaHa, UHEs, CHEra,
DIIEKTPUYECKHE SIBICHUS B aTMocdepe, DIEKTPUYECTBO JKUBBIX OpPTaHHU3MOB,
MarHuTHOE ToJsie 3eMid, Jpel( MOJIIOCOB, pOJib MAarHUTHOTO MOJS JUIS KU3HH Ha
3emiie, MOJISIPHOE CHUSIHUE, IIPU 3TOM IMEPEBOAUThH MPAKTUYECKYIO 33J1ady B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOICTBA (IIPU3HAKN) (PU3HUECKUX SBJICHUH;

® OTIMCHIBATh M3yYCHHBIC CBOWMCTBA TEN W (PU3UYECKUE SIBICHUS, UCIIONB3YS (PU3UIECKUE
BEJIMYMHBI (TEeMIepaTypa, BHYTPEHHSS SHEpPrusi, KOJUYECTBO TEIUIOTHI, YyHeiIbHAas
TEIUNIOEMKOCTb ~ BEILECTBA, YAEIbHAs TEIJIOTA IUIABICHUA, YJENbHAas TEIUIOTa
napooOpa3oBaHMs, y/elbHas TEIUIOTa CrOpaHMs TOIUIMBA, KOA(PQHUIMEHT IOJE3HOrO
JeMCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTEJIbHAS BIAXKHOCTh BO31yXa, JIEKTPUUYECKHUN
3apsil, CHia TOKA, JJIEKTPUYECKOE HAaNpsDKEHUE, CONPOTUBICHUE IPOBOIHMKA,
YJI€JIbHOE COIIPOTHUBIICHHE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUYECKOr0 TOKA), IIpU
ONUCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIOIb3yEeMbIX BEJIUYHUH,
0003HaueHMsI ¥ eUHUIBI (U3NYECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOINE
JAaHHYIO (HU3UYECKYI0 BEIMYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MYECKHUX BEINYHH;

® XapaKTepu3oBaTh CBOWCTBA TeJ, (PU3MUECKUE SBJICHHUS M MPOLECCHI, HCIOJIb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KMHETUYECKON TEOpUH CTPOEHMs BEIIECTBa,
OPUHIUI CYNEpNo3uIMY Tojed (Ha KadyecTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsifa, 3akoH OMa nis ydacTka nenu, 3akoH J[xoyns—JleHna, 3akoH COXpaHEHHs
SHEpPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3alMCHIBaTh €ro
MaTeMaTUYeCKOE BbIPAKEHUE;

® 00BSCHATDH (PU3HYECKHE IPOLIECCHl U CBOWCTBA TE€J, B TOM YHCJE U B KOHTEKCTE CUTYalui
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYMHHO-CIIEICTBEHHBIE CBSI3H,
CTpOUTh OOBsICHEHHWE M3 1—2 JOrMYecKHUX MIaroB ¢ OMopoil Ha 1-2 H3y4eHHBIX
CBOMCTBA (PU3NUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemarth pacuy€THble 3aJaud B 2—3 JEHCTBUS, HCIOJB3Yysd 3aKOHbl U (OPMYIIbI,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajlu3a YCJIOBUS 3aJauu
3aMUChIBaTh KPaTKOE YCJIOBUE, BBISBIATH HEIOCTATOK JAHHBIX JJISl PELICHUs 3aJauH,
BbIOMpaTh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl €€ pellleHus, IPOBOAUTH PacuEThl U
CpaBHUBATh MOJIyU€HHOE 3HaUeHHE (PU3NUECKON BETMUHUHBI C U3BECTHBIMU JaHHBIMU;

® pacro3HaBaTh IpoOJIEeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIHN (PU3NYECKHX METOJIOB,
UCIIONIb3YSl OINHCAHUE UCCIECJOBAHMS, BBIACIATH IPOBEPSAEMOE MPEAINIONIOKEHHE,
OLICHUBATh MPaBUJIBHOCTh MOPSAKA MPOBEACHUS UCCIIEI0OBAHUS, J1€]aTh BHIBOJIbI;

® [IPOBOJUTH OTBITHI 0 HAOTIOACHHUIO (U3NYECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB TeI
(KanmwIIsipHbIE  SIBJICHMSA, 3aBHCHUMOCTbH JIaBJIEHUS BO3AyXa OT €ero o00béMa,
TEMIIEPATYPbI, CKOPOCTH MPOIIEcca OCTHIBAHUS U HarPEBAHUS MPU U3TyYEHUH OT LIBETa
U3Ty4yaroule (Morjomaroneil) MNOBEPXHOCTH, CKOPOCTb HCIApEHHsl BOJBI  OT
TEMIEPATYPbl JKUIAKOCTM U IUIOIIAAUM €€ IOBEPXHOCTH, DJEKTpHU3alus Tel U



B3aMMOJIEHCTBUE DIIEKTPUUECKUX 3apsIiOB, B3aMMOJECHCTBUE IMOCTOSHHBIX MarHUTOB,
BH3yaJIM3alysl MArHUTHBIX IOJIEH IOCTOSIHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO IOJIS
Ha TIPOBOJHHUK C TOKOM, CBOMCTBAa JJIEKTPOMArHUTa, CBOMCTBA DJIEKTPOJBUTATEIS
MOCTOSIHHOTO TOKa): (OpMyIHpOBaTh TMPOBEPSEMBIEC MPEANOI0KEHUsA, COOUPATh
YCTAaHOBKY M3 MPEIJIOKEHHOIO 00O0pyJIOBaHMs, OIMCHIBaTH XOJA OINbITa U
(GopMyIHpOBaTh BHIBOBI;

® BBINIOJIHATE TPSMBIE M3MEPEHMsI TEMIEPATypbl, OTHOCUTEIBHOM BJIAXKHOCTH BO37yXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U JIATUUKOB
(¢u3nUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyIbTAaThl H3MEPEHUH C Y4ETOM 3aJaHHOM
a0COJIIOTHOW MTOTPEIIHOCTH;

® [[POBOJIUTH MCCIIEJIOBAHUE 3aBHUCHUMOCTU OJHOW (DM3NYECKOH BETUYMHBI OT APYroW C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUH (3aBUCHUMOCTb COIPOTHUBIICHUS IPOBOJHUKA OT
€ro UIMHBI, IUIOINAJU IONIEPEUYHOI0 CEYECHUs U YACIBHOIO COIPOTHUBIICHUS BEIECTBA
IIPOBOJHMKA, CUJIbI TOKA, HAYLIETO Y€pPE3 IPOBOJHUK, OT HANPSKEHMSI HA IIPOBOJIHHUKE,
UCCJIEIOBAaHHUE T10CJIEI0OBATEIbHOTO U MAapajuIeIbHOTO COEJUHEHHH MPOBOJHUKOB):
IUTAHUPOBATh MCCIIEIOBaHUEe, COOMPATh YCTAHOBKY M BBIIOJHATH M3MEPEHHs, CIETYs
IPEJIOKEHHOMY IUIaHy, (PMKCUPOBATh Pe3y/bTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHJIE
TaOJIUI U TpaUKOB, A€TaTh BEIBOBI 0 PE3yJIbTaTaM UCCIIEI0BaHMS;

® [IPOBOJINTh KOCBEHHBIE H3MEpeHHs (U3NYECKUX BEIMYUH (yIENbHAs TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0oTa U MOLIHOCTh JIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh HU3MEPEHMs, CcoOMpaTh AKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIys
IPEJJI0KEHHOW UHCTPYKLUU, U BBIYUCIISATH 3HAUEHNUE BEIUUNHBI,

ecoOm0laTh IpaBUJIa TEXHUKM Oe3omacHOocTH mpu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHKEM;

® XapaKTepU30BaTh MPUHIMIIEI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOWUCTB
C ONOpOH Ha MX omucaHHs (B TOM YHUCIIE: CUCTEMa OTOIUIEHHS JOMOB, TUTPOMETD,
napoBasi TypOMHa, aMmIepMeTp, BOJbTMETP, CUETYMK JJIEKTPUUECKOW HHEpIuu,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTeNIbHbIE AIIEKTPONPUOOPHI (IIPUMEPHI),
AIIEKTPUYECKUE MPEIOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATENb MOCTOSHHOIO
TOKa), HWCIOJb3ysl 3HAHUA O CBOMCTBaX (DU3UYECKUX SBJICHUM U HEOOXOIUMBIC
¢du3nueckre 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA M HW3MEPUTENIbHBIE HPUOOPHI IO
cXeMaM M CXEMaTH4YHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOPAaHMs, JIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBbI 3JIEKTPUUECKUX LIeTel C MOCIeN0BaTebHbBIM U MapauIeIbHbIM COEIMHEHUEM
3JIEMEHTOB, pa3nyas yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUECKUX IeTIeH;

®[IPUBOAUTH TpPHUMEPHl (HAXOIUTh HMH(POPMAIMIO O TpUMepax) MPAKTHYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJHEBHOW XM3HM s OOecredeHus
0€30MacCHOCTH TpH OOpalleHud ¢ NpUOOpaMu U TEXHUYECKUMH YCTpOICTBaMu,
COXpaHEHMs 370pPOBbsi M COOJIIOJIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYKarolleu cpee;

® OCYILIECTBIIATh OMCK MH(pOpMaIuu (usnueckoro coaepxanus B MIHTepHETEe, HA OCHOBE
UMEIOUINXCA 3HAHUW M MyTEM CpaBHEHHS JIOTOJIHHUTENbHBIX HCTOYHHUKOB BBIIEISATH
UH(POPMALINIO, KOTOpast SBJISAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

® ICTIOJIb30BATh NPU BBIMOJHEHUH YYEOHBIX 33JaHUN HAyYHO--TIOMYJSPHYIO JIMTEPaTypy
($U3MUECKOro CcojAep)KaHus, CIpPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,



BIQJICTh TMpHUEMAMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUU W3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

e co3JaBaTh COOCTBEHHBIE IHCHMEHHBIE M KpaTKUEe YCTHbIE COOOIIeHHs, 00001as
UH(GOPMALIMI0 U3 HECKOJbKUX HCTOYHHKOB (PU3UYECKOTO COACpIKAHMS, B TOM YHCIE
nyOJIMYHO  IPEICTaBISITH  PE3yiabTaTbl IMPOEKTHOM WM HCCIENOBATEIbCKON
JESTENIbHOCTH, MPU 3TOM I'PaMOTHO UCIOJIb30BaTh W3Y4YEHHBIN MOHATUMHBIN anmapar
Kypca (DU3HKHU, COTPOBOXK/IATh BBICTYIUICHHE IPE3CHTALINEH;

®IIpU BBHINOJHEHUH YYEOHBIX TMPOEKTOB U HUCCIEIOBAaHUM (U3UYECKUX TMPOIECCOB
pacnpeensiTh 00s3aHHOCTH B IPYIIE B COOTBETCTBUU C IMOCTABIEHHBIMU 3aJa4aMU,
CIEIUTh 32 BBIIOJIHEHHEM IUIAHA JEUCTBUM M KOPPEKTUPOBATh €ro, aJeKBATHO
OLICHMBATh COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYNINBI,  BBICTPaMBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TIPOSIBIISIE TOTOBHOCTh Pa3pemaTh KOH(IUKTHI.

K kxonny oOyuenuss B 9 kJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM ypPOBHE JOJIKHBI

oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® 1ICIIOJIB30BATh IOHATHS: CHUCTEeMa OTC4€éTa, MaTepuaibHasi TOYKa, TPaeKTOpus,
OTHOCUTEIIbHOCTh MEXaHUYECKOI0 JIBMKEHHUs, nedopmanus (yrnpyras, miacTu4eckas),
TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb M TEperpy3ku, LEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, HEHTP TSHKECTH TBEPAOTO Tela, pPaBHOBECHE,
MEXaHU4YeCKWe KolebdaHWsi W  BOJHBI, 3BYK, HHOPa3ByK U  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
JATbHO30PKOCTh, CIIEKTPBl HUCITYCKaHWsI M TIOTJIOMICHUs, anbga-, Oera- W Tramma-
U3ITy4EHUs], U30TOIIbI, SACPHAs SDHEPIETUKA,

e pa3nuyaTh SIBICHHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE JIBHXKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE T ICHHE TN, PABHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMOJEHCTBHE TEJI, PEAKTUBHOE JBUXKCHHE,
KosiebaTenbHOE JBI)KEHHE (3aTyXalollue W BBIHYXKAECHHBIE KoJeOaHUs), pe30HaHC,
BOJIHOBOE JIBIDKEHHE, OTpaXX€HHE 3BYKa, MPSMOJIMHEHHOE pPAacIpOCTpaHEHUE,
OTpaXeHHE U MPEIOMIIEHUE CBETA, I0JTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3yI0KEHUE
0enmoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAs] PaJUOAaKTHUBHOCTh, BOZHUKHOBEHHE JMHEHUATOr0 CIEKTpa H3IIy4eHHs)
[0 OINHMCAHUIO HUX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HYECKOE SBJICHHE;

® pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3MUECKHUX SIBICHUN B OKpYXKaroleM Mupe (B
TOM 4Hcie (U3NYECKUe SBJICHUS B MPUPOJE: MPUIMBBI U OTJIUBBI, JIBH)KEHUE IUIAHET
ConHeYHOM cUCTEeMBI, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, ILyHaMH, 3XO, I[BE€Ta Tel,
ONTUYECKHWE SBJIEHUS B  TMpHpojAe, OHOJOrMYeckoe  JeiCTBHE  BUAMMOIO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIM DPaIMOAKTHBHBIN
$OH, KOCMHYECKHE IIy4d, PAAHNOAKTUBHOE W3JIyYCHHUE TMPUPOIHBIX MHUHEPAJIOB,
JEMCTBUE PaJIMOAKTUBHBIX M3JIyYEHHM Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJCISITH CYIIECTBEHHBIE CBOWCTBAa (IIPU3HAKH)
(bu3NYECKUX SIBICHUM;

® ONIUCHIBATh M3YYCHHBIE CBOWCTBA TeNl M (PU3WYECKHE SBICHUS, HCIONB3yd (pU3UUecKue
BEJIMYMHBI (CpPeIHssE U MTHOBEHHAs CKOPOCTh Tella MPHU HEPAaBHOMEPHOM JABM)KCHUU,
YCKOpEHUE, NMEPEMEILEHUE, MTyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUS, CHJIa YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO TMaJeHHsI, BEC TeJa, UMITYJIbC Tea, UMITYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHLIUAJIbHAS HEPTUs Teja, MOJAHIATOTO



HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIIMANIbHASI SHEPTUS CKATON MPY>KUHBI, KUHETHUECKas
SHEprus, IOJHas MEXaHW4ecKas SHEeprus, MepuoJ M dYacToTa KoseOaHuH, IIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, MOKAa3aTelb MPEIOMIICHUS
Cpezbl), IPH ONUCAHWM TMPABHIBHO TPAKTOBAaTh (DU3MYECKHH CMBICT HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAYECHUS M €IUHUIBI (DU3MYECKHX BEIUYMH, HAXOAWUTH (POPMYIIBL,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYIO0 BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTh
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUUH;

® XapaKTepU30BaTh CBOMCTBA TeJd, (PU3MUECKUE SIBICHUS U MPOILECCHI, UCTONB3Ys 3aKOH
COXpaHEHHsI PHEPTUH, 3aKOH BCEMHUPHOTO TATOTECHHUS, MPUHIUI CYNEPHO3UIUN CHII,
NPUHIUI OTHOCUTENbHOCTHU [ anuiesi, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBI OTPaKEHUS M MPEJOMJICHHS CBETA, 3aKOHBl COXPAaHEHHS 3aps0BOTO U
MaccoBOro 4YHCel MpU SAACPHBIX peakUusX, IMpd HTOM JlaBaThb CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHUYECKOE BBIPAKEHUE;

© O0BSICHATH (PU3UYECKHE IPOIIECCHI M CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUUYNHHO--CIEICTBEHHBIE CBS3H,
CTpOUTh OOBSICHEHHE M3 2—3 JOrMYECKMX LIaroB C OMNOpPOW Ha 2—3 H3Y4YEHHBIX
CBOMCTBA (PU3NUECKUX ABICHUN, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e peliaTh pacuéTHble 3a/1a4M (ONUpPAIOLIUECs HA CUCTeMY U3 2—3 ypaBHEHUH), UCHOIb3Ys
3aKOHBl M (hOpMyJibl, CBs3bIBarOLIME (PU3MYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3alUChiBaTh KpaTKOE YCJIOBME, BBIABIATH HEIOCTAIOIINE WIH
U30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEHICHUS,
IPOBOIUTH PACUYETBl M  OICHWBATh PEATUCTUYHOCTh IOJTYYEHHOTO 3HAYCHUS
(bU3M4eCcKOil BETUUNHBL;

® pacro3HaBaTh Ipo0IeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOLIMU (PU3UYECKHX METOJIOB,
UCMONb3Yysl OINHUCAaHHWE MCCIEOBaHUSA, BBIJCIATh IPOBEPSIEMOE IPEINOI0KEHHUE,
OLIEHUBATh MPABUIBHOCTh MOpPs/AKAa HPOBENEHUS HCCIEAOBaHUS, JeNaTh BbIBOJBI,
UHTEPIPETHPOBATH PE3YIIbTATHl HAOIIOICHUH U OIBITOB;

® [IPOBOJIUTH OIBITHI 110 HAOIOJICHUIO (PH3MUECKUX SBICHUHA WM (PU3HMUECKUX CBOMCTB Tell
(u3y4yeHue BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXpAaHEHUS PHEPIUH, 3aBUCHUMOCTD
nepro/ia KojebaHuil MPyKMHHOTO MasTHUKA OT MAacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTb OT aMIUTUTY/Abl MaJIbIX KOJeOaHUH, IPSIMOJIMHEIHOE pacpoCcTpaHeHue
CBETa, pPa3liokeHHe OeJIoro cBeTa B CHEKTp, U3y4eHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKaJle M CBOWCTB W300paKeHWsI MpeaMera B COOHMparomiel JIMH3e,
HaOJIOZICHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSTEIHHO
coOMpaTh YCTaHOBKY U3 N30BITOYHOIO HaOopa 000pyI0BaHU, OMMCHIBATH X0 ONbITa U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

® [IPOBOJIUTH TPH HEOOXOJAMMOCTH CEpPHUI0 TPSMBIX HM3MEPEHHH, ONpeHeNsisi CpenHee
3HaYeHHEe H3MepsaeMoil BeIUYUHBI ((POKYCHOE pacCTOsIHHME CcOOUparonie JIMH3bI),
000CHOBBIBATH BBIOOP CIIOcO0a U3MEpEeHUsI (M3MEPUTENHHOTO TPprOOpa);

® [IPOBOJIUTh HCCIIEIOBAaHHE 3aBUCUMOCTEH (DU3MYECKHX BEIMYMH C HCIHOJIb30BAHUEM
OpSMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH TMIPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Mepuojia KolebaHUd MaTeMaTH4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPa)XKCHUs CBETa OT yria MaJeHus u
yIi1a MPeIOMIICHHSI OT yTJia MajJeHus): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATH pE3yabTaThl TOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKuX BEIUYMH B BHJE TAOMUIl U rpaduKoB, AeTaTh BBIBOJABI MO PE3ylIbTaTaM
UCCIIC/IOBAHMS,



® [IPOBOJIUTh KOCBEHHbIE M3MEpeHUs (U3NYECKUX BEIMYMH (CpelHss CKOpPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHUE CBOOOIHOTO MaJeHUS,
KECTKOCTh NPYKUHBI, KOXPPULUHUEHT TPEeHHsI CKOJIBKEHUS, MeXaHHueckass pabdora u
MOIIHOCTb, 4YacToTa M MepHoj KojeOaHMi MaTeMaTHYeCKOro M IPYKUHHOIO
MasTHUKOB, ONTHYECKas CWiIa COOMpAloOmield JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBAaTh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY U BBIIOJHATH
U3MEpEHUS, Cenysl NMPEIIOKEHHON MHCTPYKLIMH, BBIUUCIIATH 3HAUYECHUE BEIIMYUHBI U
AQHAIN3UPOBATh IIOJyYEHHBIE pE3yJIbTaThl C Y4YETOM 3aJaHHOM IOIPEHIHOCTH
U3MEPEHU;

ecoOmoiaTh TpaBWJIa TEXHUKH Oe3zomacHOocTH mpu pabore ¢ 1abOpaTOPHBIM
000pyI0BaHUEM;

® pa3IM4aTh OCHOBHBIC MPU3HAKU U3YYCHHBIX (PU3UUECKUX MOJIEICH: MaTepHalibHas TOUKa,
a0COJIIOTHO TBEPJIOE TEJNO, TOYEUHBIM HCTOYHUK CBETa, JIy4, TOHKas JIMH3A,
IUTaHEeTapHasi MOJEIb aTOMa, HYKJIOHHAsI MOZIEJIb AaTOMHOT'O Spa;

® XapaKTepU30BaTh MPUHILIMIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C Omopod Ha HX omnMcaHus (B TOM 4MCIE: CHUIOMETP, JNaTUMKU IOJIOKEHUS,
pacCTOsHUS M YCKOPEHMSI, PaKeTa, 3X0JIO0T, OUKH, IIEPUCKOII, (poToanmnapar, ONTHYECKHUE
CBETOBOJIbl, CIIEKTPOCKOII, JO3MMETp, Kamepa BuibcoHa), ucCHonb3ys 3HaHUA O
CBOMCTBaX (YM3NYECKUX SIBICHUH U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;

® [ICII0JIB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB MPHU PEIIEHUU Yy4eOHO--
INPAaKTUYECKUX 3aJlay, ONTUYECKHUE CXEMbl JJIS OCTPOCHUS M300paXKeHUN B IJIOCKOM
3epKajie 1 coOuparoLeil JuH3e;

®[IPUBOANWTH TPHUMEPHl (HAXOIUTh HMHPOPMAIMIO O TpUMepax) MPAKTHYECKOTO
UCTIOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TOBCEJIHEBHOW KM3HM AN OOecredeHus
0e30MacHOCTH NpU OOpalleHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pPOBbsi M COONIIOIGHHUS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarollleu cpee;

® OCYILECTBIIATh MOUCK HH(popMalMu (u3nyeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl TOMCKOBBIM 3ampoc, HAXOOUTh IYTH OIpeleeHus
JIOCTOBEPHOCTH TOJY4Y€HHOW MH(pOpMAIMM Ha OCHOBE HWMEIOIIMXCS 3HaHUH U
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

® [ICII0JIB30BATh MPHU BBINOJIHEHUN YYEOHBIX 3aJaHU HAay4dHO--TIONYJSPHYIO JIUTEPATypy
(Gu3NYECKOro CcoJepKaHus, CIPAaBOYHbIE MaTepuaybl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMAMU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpMALUU U3
OJIHOH 3HAKOBOM CHUCTEMBI B APYTYIO;

® Cc03/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHbBIE COOOIIEHHUS Ha OCHOBE MH(OpMaLUu U3
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO COJAEP)KaHUs, MYyOJIMYHO MPeJCTaBIsATh
pe3yJbTaThl MPOEKTHOM WM HUCCIIE0BATENIbCKON NIEATENbHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKJATh BBICTYIUIEHHWE Mpe3eHTalel ¢ yd4éroM O0COOEHHOCTEH ayauTopun
CBEPCTHHKOB.



2. Coaep:xkaHue yueOHOr0 npeaMera

7 kaacc (68 4, 2 4 B Hee110)

Beenenue (4 1)

®uszuka — Hayka o npupoae. DPusnueckue sBieHus. Dusnueckue CBONCTBA TeEl.
Habnronenne u onucanue (uzndeckux siBieHui. Ousnueckue BeIHMUMHBL M3Mmepenus ¢usmueckux
BEJIMYMH: JUIMHBI, BpeMEHH, TemrepaTypsl. @usndeckue npubdopsl. MexayHapoaHas cucTeMa eIMHHII.
To4HOCTB M OrpemHOCTh u3MepeHuil. U3uKa U TEXHUKA.

O®POHTAJIBHA A JIABOPATOPHAA PABOTA

1. Onpenenenuve 1eHsbI AeEHUS U3MEPUTEIHLHOTO MPUOOPA.
IIpenmMeTHbIMHU pe3yJIbTATAMH OOYYCHHS 110 TAHHOUW TeMe SBIISIOTCS:

* mnoHUMaHHe QU3MUYECKUX TEPMHUHOB: TEJIO, BEIIECTBO, MATECPHSI.

e yMEeHHe [POBOJIUTH HAOMIOACHNS (UBUUYCCKUX SBICHHIA, H3MEPITh (PUINUCCKUEC BEITUUUHBI:
paccTosinue, MPOMEKYTOK BpEMEHH, TeMIIepaTypy; ONpeAeNsaTh LEHY JAelieHus: nmpudopa c
Y4E€TOM IMOTPEITHOCTH U3MEPEHNUS,

* [OHMMAaHHUe POJIM YYEHBIX HAIIeH CTPaHbI B pa3BUTHE COBPEMEHHON (DU3MKH U BIUSIHUE HA
TEXHUYECKUM U COLMAJIbHBIN Mporpecc.

IlepBoHauYa/IbHBbIE CBEIEHUA O CTPOEHUH BenecTBa (6 1)

Crpoenue BeniectBa. OMBITHI, JTOKA3bIBAIOIIME AaTOMHOE CTPOCHHME BellecTBA. TemnoBoe
JIBUKCHHE aTOMOB M MOJIeKyJ. bpoyHoBckoe nBrokenue. Juddysust B ra3ax, KUAKOCTIX U TBEPIBIX
Tenax. B3amMopeiicTBue 4YacTull BelleCcTBA. ArperaTHble COCTOSIHUSI BeUIECTBAa. MoJenu CTpOEeHUs
TBEPJIbIX T, )KUJIKOCTEN U Ta30B. OOBICHEHNE CBOMCTB ra3oB, JKUJIKOCTEH M TBEPJBIX TEJ Ha OCHOBE
MOJIEKYJIIPHO-KUHETUUECKUX MTPEACTABICHUI.

OPOHTAIJIbHA A JIABOPATOPHAA PABOTA
2. Omnpenenenue pa3MepoB MaJbIX TE.
IIpeaMeTHBIMM pe3yJIbTATAMHU U3yYCHUS TEMBI SBIISIOTCS:

e [IOHUMAHHEC U CIIOCOOHOCTh OOBICHATH (hU3MUECKUE SIBJICHUS: AUPPYy3usi, OObIIas
CKUMAEMOCTh Ta30B, MaJlasi C)KUMAEMOCTD JKUJKOCTEH U TBEPJIBIX TE.

® BJAQJICHHE DKCICPUMEHTAILHBIMA METOJIaMH HCCJIEAOBAHUS MPU OMPEEICHUU Pa3MEPOB
MaJbIX TeN;

e T[IOHMMaHHE MPUYMH OpPOYHOBCKOTO MABI)KCHUS, CMayMBaHUS ¥ HECMAayUBaHUS Tell;
pa3uyus B MOJICKYJIIPHOM CTPOCHUH TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B;

e yMeHue nosib3oBaThcss CU u mepeBOAWTHh €AUMHUIBI U3MEpEeHUs (U3HUYECKUX BEIUYHH B
KpaTHBIE U 10JIbHBIE €IUHUILIBI

® YMEHHE HCHOJb30BaTh NOJyYCHHbIC 3HAHUS, YMEHUS U HaBBIKM B MOBCEIHEBHOW >KU3HU
(OBIT, DKOJIOTHS, OXpaHa OKPY>KAIOIIEH CPeIbI).

B3aumoneiicrBus tea (23 u)

Mexanuueckoe nBuxenue. Tpaexkropus. Ilyre. PaBHOMEPHOE U HEPAaBHOMEPHOE JBUKECHUE.
Cxopocte. I'paduku 3aBHCUMOCTH TyTM U MOJYJs CKOPOCTH OT BpEMEHH IBIKeHus. Mueprus.
HNueprrocts Ten. Bzaumoaeicteue ten. Macca tena. M3mepenue macceol Tena. 1InoTHoCTh BelecTna.
Cuna. Cuna tsokectu. Cuna ynpyroctu. 3akoH ['yka. Bec Tenma. CBsi3b MEXIy CHUIION TSKECTH H
Maccoit Tena. Cusa TSKECTH Ha Jpyrux mianerax. Junamomerp. CrnokeHUe ABYX CHJI, HAllpaBJIEHHBIX
1o oJHoM npsimoit. PaBHogeicTByromas AByx cui. Cuia Tpenus. @uznueckas npupoaa HeOECHBIX Tell
ConHEeYHOU CUCTEMBI.

®POHTAJIBHBIE JIABOPATOPHBIE PABOThI
3. 3mepenue macchl Teaa Ha phlYaKHbIX Becax.

4. Usmepenue oobema Tena.

5. Onpenenenuie MIOTHOCTH TBEPOTO TeA.

6. 'pagyrpoBaHue Npy>KUHbBI U U3MEPEHNE CHIT TUHAMOMETPOM.

7. I3MepeHue cuiibl TpeHUS € MOMOLIBIO JUHAMOMETPA.
IIpenMeTHBIMU pe3yJIbTATAMM U3yYEHHS TEMBI SIBIISIOTCS:



® T[IOHUMaHHE U CIOCOOHOCTh OOBSICHATH (PM3MUYECKUE SIBICHUS: MEXaHMYECKOE -IBHKEHUE,
PaBHOMEpPHOE U HEPABHOMEPHOE JIBH)KEHUE, HHEPIUS, BCEMUPHOE TATOTCHHE

® yMEHHE U3MEpATh CKOPOCTh, Maccy, CUIy, BEC, CHIIy TPEHHS CKOJBXEHHS, CUIy TPEHHUS
KaueHUs, 00beM, TUIOTHOCTD, TeJla PABHOACHCTBYIOIIYIO IBYX CHJI, IEHCTBYIOIIHUX Ha TEJIO B
OJIHY U B TPOTUBOIMOJIOKHBIE CTOPOHBI

e BIAJCHHE HKCIEPUMEHTAJIbHBIMU METOJAMHU HCCIIEI0BAaHUS B 3aBUCUMOCTH IMPOUIEHHOTO
MyTH OT BPEMEHH, Y/UIMHCHUS MPYKUHBI OT MPUIOKCHHON CHIIBI, CHIIBI TSDKECTU Tela OT
Macchl Tella, CHUJIbl TPEHHUS CKOJIKEHHUS OT IUIOAAM CONPUKOCHOBEHMSI TEJN M CHJIbI
HOPMAJIHHOTO JABJICHHUS

¢ [IOHUMAaHHE CMBICIIA OCHOBHBIX (PM3NYCCKUX 3aKOHOB: 3aKOH BCEMHPHOTO TSITOTCHHSI, 3aKOH
I'yka

e BIAJCHHE CIOCOOAMH BBIIIOJIHEHUS PACYETOB IPU HAXOXKICHHH: CKOpPOCTU (cpemHeit
CKOpPOCTH), ITyTH, BPEMEHH, CHJIbI TSXKECTH, BeCa TeJa, INIOTHOCTH Tela, 00bheMa, MacChl,
CWJIBI YIPYrOCTH, PaBHOACHCTBYIOLIEH ABYX CHJI, HalpaBJIE€HHBIX MO OJHON NpSIMON B
COOTBETCTBHUE C YCIOBUSMH MOCTABICHHOW 3a7]a4i HA OCHOBAHUU HCIIOJIH30BAHMS 3aKOHOB
(10737041

® yMEHHE HaXOAWTh CBS3b MEXKIY (U3MUECKUMHU BEIWYMHAMM: CHIION TSKECTH M Maccou
TeJa, CKOPOCTH CO BPEMEHEM U IyTeM, IUIOTHOCTH TeJIa C €r0 Maccoil 1 00beMOM, CHUIION
TSOKECTH U BECOM Tela

® yMeHHE NepeBOAUTh (hPU3NUYECKUE BETMUMHBI U3 HecucTeMHbIX B CU u HaobopoT

¢ [IOHUMaHHE MPHUHIIUIIOB JIEHCTBUS TMHAMOMETPA, BECOB, BCTPEUAIOIUXCS B TIOBCETHEBHOM
KHU3HU, U CIIOCOOOB oOecreueHus: 6€30MacHOCTH MIPU UX HCIIOJIb30BAHUU

e yMEHHE HCIOJB30BaTh MOJyYEHHbIC 3HAHUS, YMEHUS U HABHIKU B MOBCEIHEBHOMN KU3HH,
OBITY, OXpaHE OKPYKAIOMICH CPEIbI.

JlaBjieHue TBePAbIX TeJl, KUAKOCTel 1 ra3oB (21 4)
JlaBnenue. JlaBieHnue TBepbIX Tel. /[aBieHue rasa.
OOpsicHeHHE JaBICHHMS Ta3a Ha OCHOBE MOJIEKYJSPHO-KMHETHYECKHX mpenactaBieHuil. [lepenaua
JaBlIeHHs ra3aMu U xKuIKkocTaMu. 3akoH [lackansa. Coobmatomuecs cocyasl. ATMoc(epHOe 1aBieHue.
Metoael u3MepeHus arMocepHoro aamieHus. bapomerp, mMaHOMETp, MOPIIHEBON KHUJIKOCTHBIN
Hacoc. 3aKkoH ApxuMena. Y cioBus I1aBaHus Tell. Bo3ayxomnnaBanue.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOTbI
8. OnpeneneHne BEITAIKABAIOIIEH CHIIBI, JEHCTBYIOIIEH Ha MOIPYKEHHOE B JKUIAKOCTb TEJO.
9. BrisicHeHHe yCIOBUH TUTaBaHUS TeIa B )KUIKOCTH.
IIpenmMeTHbIMHE pe3yJIbTATAMH U3YUECHHS TEMBI SIBJISIOTCS:
® TIOHUMaHHE U CIIOCOOHOCTb OOBSICHUTH (PU3MUECKHE SBJIEHUS: aTMOC(hEpHOE JTaBleHHE,
JaBJICHUE JKUAKOCTEH, Ta30B M TBEpPAbIX TeJ, IUIABaHUE TeJl, BO3AYyXOIUIaBaHUE,
pacroyio’keHNe YpOBHS JKUIKOCTH B COOOLIAIONMIMXCS COCYIaX, CYIIECTBOBAaHUE BO3TYIITHON
000J104KH 3eMITI0, CITIOCOOBI YMEHBILIEHUS U YBEIMYEHNUS JaBICHUS
® yMEHHME U3MEpATh: aTMOc(EepHOE JAaBlieHUE, NABJICHHE XHUAKOCTH Ha THO U CTEHKHU
cocyna, cuity Apxumena
® BIAJCHHUE DOKCIEPUMEHTAIBHBIMM METOJAMH HCCIIEJOBaHMsSI 3aBHUCHUMOCTH: CHJIBI
Apxumena oT oObeMa BBITECHEHHOW BOJBI, YCIOBUM IJIaBaHUS Tejla B KUAKOCTU OT
JEMCTBUS CUIIBI TSKECTH U CHIIBI Apxumena
® TIOHUMaHHE CMBICIIa OCHOBHBIX (PU3MUYECKUX 3aKOHOB M YMEHHE NPUMEHSTh UX Ha
npakTuke: 3akoH Ilackans, 3akon Apxumena
® [IOHMMaHHWE TIPUHIUIOB JIEHCTBUS OapomeTpa-aHEpOWaa, MaHOMETpa, Hacoca,
TUJIPaBIMYECKOTO IIPECca, C KOTOPBIMU YEJIOBEK BCTPEUYAETCS B MOBCEJHEBHOM JKHU3HU U
croco6oB o0ecnieueHust 0€30MaCHOCTH MPU UX UCIIOJIb30BAHUU
e BJaJeHHE CrOcO0aMHU BBINOJIHEHUS PACUYETOB JJIsi HAXOXKICHHS JaBJICHUS, JaBJICHUE
XKHUJKOCTH Ha JHO U CTEHKU COCYZAa, CUJIbl ApXHMMela B COOTBETCTBHUE C IOCTABIIEHHOM
3aJ]aud Ha OCHOBaHMHU MCIIOJIb30BaHUS 3aKOHOB (PH3UKHU
® VYMEHHME MHCIOJIb30BaTh IIOJYyYEHHBIE 3HAHWS, YMEHUS M HaBBIKM B IIOBCEIHEBHOM
KHU3HU, DKOJIOTUH, OBITY, OXpaHe OKpY’Kalollel cpefibl, TEXHUKE O€30MacHOCTH.



Pa6ora u momHOCTh. JDHeprus (14 u)
Mexanudeckas pabora. MomHocTh. [IpocThie Mexanw3Mbl. MOMEHT CHIIBL. Y CIIOBHSI
paBHOBecHsI phluara. «30JI0TO€ MPaBUIIO» MeXaHWKH. Bumel paBHOBecus. KoapduiumeHT mone3Horo
nevictus (KITMD). Dueprus. [loTeHnuanbpHas 1 KHHEeTHYECKas SHeprus. [IpeBpaienre sHEpTUH.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

10. BeisicHeHHEe yCIIOBHSI paBHOBECHS pblyara.

11. Onpenenenue KI1/I npu noabeme Tesa 1o HaKJIOHHOM MJIOCKOCTH.
IIpeaMeTHBIMH pe3yJIbTATAMHU U3yYEHUS TEMBI SIBIISIOTCS:

® [IOHMMaHHE U CIOCOOHOCTb OOBSCHATH (PU3IMUECKHE SBICHUS: paBHOBECUE Tel
IIPEBPAILECHUE OJJHOTO BUJIa MEXaHUYECKOM SJHEPTUU APYTOn

® yMCHHE U3MEPATh: MEXaHMYECKYIO0 padoOTy, MOIIHOCTH Tella, IJICUY0 CHJIBI, MOMEHT CHIIBI.
KII/, noTeHIHAIIbHYIO0 1 KHHETUYECKYIO SHEPTUIO

® BJQJCHHE OKCICPUMEHTAIbHBIMA  METOJIaMU  HUCCJICIOBAHMS  TPU  OIpPEACIICHUU
COOTHOUIEHUS CUJI U ILJIeY, JJIsl PABHOBECHS pblyara

® [IOHMMaHHE CMbICIIA OCHOBHOTO (PM3NYECKOTO 3aKOHA: 3aKOH COXPaHEHUSI SHEPTUU

e [IOHMMaHHE MPUHLHUIIOB JEHCTBUS phluara, OJOKa, HAKJIOHHOM MJIOCKOCTH, C KOTOPBIMH
YeJIOBEK BCTPEUAETCS B TOBCEAHEBHOM )KU3HU U CIOCO00B o0ecnieueHrs 6€301acHOCTH MIPU
MX UCIOJIb30BAaHUMU.

e BIaJCHHE CMOCO0aMHU BBINOJHEHUS PACUYETOB ISl HAXOXKACHUSA: MEXaHUYECKOW padoThI,
MOIIHOCTH, YCJIOBUSI PaBHOBECHUS CWJI Ha pblyare, MomeHTa cuibl, KIIJ[, kunetnueckon u
MOTEHIUATbHON SHEPrUn

® YMEHHE HCIOJIb30BATH IOJYYEHHbIE 3HAHUS, YMEHHUS U HABBIKA B NOBCEAHEBHOM >KU3HW,
IKOJIOTHH, OBITY, OXPaHE OKPYKAIOIICH CPeIbl, TEXHUKE OC30IMaCHOCTH.

8 kiacc (68 4, 2 4 B Hee110)

TenJioBble siBjieHUd (23 4)

TemnoBoe aBmxenue. TernnoBoe paBHoOBecue. Temneparypa. Buyrpennss sueprus. Pabota u
temionepenaya. TeronpoBogHocts. Koupekuus. M3nydenue. KonudecTBO TermnoTsl. Y aelbHas
TEIUI0EMKOCTh. Pacder koimdecTBa TEIUIOTHI MPHU TEIIOOOMEeHe. 3aKOH COXpaHEHHs U MPEeBpaIleHUS
SHEPIUM B MEXAaHMUYECKHUX U TEIUIOBBIX Ipoueccax. [naBienne n oTBepAeBaHNEe KPUCTAJUIMYECKUX TEII.
VY aenpHas TerioTa nuasneHus. Mcnapenne u konneHcanus. Kunenue. BnaxsHocTs Bo3ayxa. Y aenpHas
Teriota napooOpazoBaHus. OObsICHEHNE W3MEHEHHUsl arperaTHOro COCTOSIHUS BEIeCTBA HAa OCHOBE
MOJICKYJISIPHO-KMHETHUECKUX TpezacTaBieHuil. IlpeoOpa3oBaHue »HEPruM B TEIUIOBBIX MalllHMHAaX.
JlBurarens BHyTpeHHero cropanus. [lapoBas Typ6una. KII/I TemioBoro asurarens. DKoloruyeckue
pOOJIEMBI UCIIOJIb30BAaHMSI TEIUIOBBIX MAIIIKH.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTbI
1. CpaBHEHUE KOJIMYECTB TEIJIOTHI IPY CMEILIMBAHNUU BOJBI Pa3HON TEMIIEPATYpBbI.

2. U3mepeHnue yaenbHON TeMI0eMKOCTH TBEPIOTO TeNa.
3. 3Mepenue BIaXHOCTH BO3AYXa.
IIpenmeTHbIMHU pe3yJIbTaATAMHU IIPU U3YYEHUU TEMBI SIBIISIFOTCS:
® T[IOHMMaHHE U CIIOCOOHOCTh OOBICHATH (DU3MUECKHE SIBICHUS: KOHBEKLHS, H3Iy4YeHHE,
TEIIONPOBOJHOCTh, U3MEHEHHE BHYTPEHHEH SHEPruM Teja B Pe3yibTaTe TEIUIONepenadu
Wi paboOThl BHEUIHUX CWJI, McHapeHue (KOHIEHcalus) U IUIaBieHue (OTBEpAEBaHUE)
BELIECTBA, OXJIAXKACHHUE XUAKOCTHU IPU HMCIIAPEHUH, KOHJIEHCAIUs, KUIIEHUE, BBINIAJCHNUE
pocsl
® YMEHHE WU3MEpPATh: TEMIIEpaTypy, KOJIUYECTBO TEIUIOTHI, YAEIBHYIO TEIUIOEMKOCTb
BEIIECTBA, YACIbHYIO TEIUIOTY IJIABJICHUS BEIECTBA, Y/AeIbHas TEIUIOTY MapooOpa3oBaHus,
BJIAYKHOCTh BO3/yXa
® BJAJICHHE JKCIEPUMEHTAIBHBIMA METOJAMHU HCCIIEIOBAHHUS ABUCUMOCTH OTHOCHUTEIBHOU
BJIQ)KHOCTHM BO3/lyXa OT JIaBJIEHUS BOJSHOIO Iapa, COAEPIKAILETocs B BO3AYXE MPU JaHHOU
TEMIIEpaType W JaBJCHUS HACBIIIEHHOTO BOJSHOIO I1apa: OIpPEACICHHUs YAEIbHOU
TEIIOEMKOCTH BEIIECTBA
® [IOHMMAaHWE NPUHLUIIOB JACHCTBHUS KOHAECHCALMOHHOIO M BOJOCHOTO T'MTPOMETPOB
NICUXPOMETpA, JABUraTessl BHYTPEHHEIO CrOpaHusi, HapoBOi TypOUHBI ¢ KOTOPBIMU YEJIOBEK



MIOCTOSTHHO BCTPEYAETCsl B MMOBCETHEBHOM JKU3HU, U CIIOCOO0OB obecrieueHus: 0€30macHOCTH
MIPH UX UCTOJIb30BAHUHI

® T[IOHMMaHHE CMBIC/Ia 3aKOHA COXPAHEHHUS M MPEBpAIllEHUs SHEPrUU B MEXAHUYECKUX U
TEIUIOBBIX Ipolieccax U yMEHHE MPUMEHSTh €ro Ha MPaKTHUKe

e OBJaJE€HUE PA3HOOOpPA3HBIMH CIOCOOAMHU BBIMOJHEHHS] PACUYETOB JUISI HaXOXKICHHUS
YIECIBHOM TETNIOEMKOCTH, KOJMUYECTBA TEIJIOThI, HEOOXOAMMOTO Il HArpeBaHUs Teja MU
BBIICTIIEMOT0 UM MPH OXJIAXKJECHUH, YACNbHOM TEIJIOTHI CrOpaHHs, YAEIbHOW TEIJIOTHI
IUTABJICHUS, BIAXXHOCTH BO3yXa, YIACIBHOW TEIUIOTHI MapooOpa30BaHUS M KOHJEHCAIWH,
KIIJ] TemyoBoro nBuratenss B COOTBETCTBHUM C YCIOBUSIMU IIOCTaBJICHHOW 3ajJaud Ha
OCHOBAHHUU HMCIIOJIb30BAaHUS 3aKOHOB (PH3UKH

® YMEHHE HCIOJb30BATH IMOJYYEHHbIC 3HAHUS, YMEHHUS M HABBIKM B MOBCEJIHEBHOW >KU3HH,
9KOJIOTHH, OBITY, OXpaHE OKPYXKAIOIIeH cpe/ibl, TEXHUKE O€30MaCHOCTH.

DileKTpUYecKHe sBJIeHUus (27 )

OnekTpu3anus Tel. J[Ba poja 3JeKTpUUECKUX 3apsIOB.

B3aumopeiictBue 3apskeHHBIX Tell. [IpoBOJHUKY, TUANEKTPUKH U MOIYIPOBOJHUKHU. DIIEKTPUUIECKOE
noJie. 3aKOH COXpaHEeHHsI JEKTPUUECKOro 3apsaa. [[ennMocTh 3JEeKTPUUEcKOro 3apsiaa. DJIEeKTPOH.
Crtpoenue atoma. DieKTpruueckuit Tok. JleiicTBue

ANEKTPUYECKOTO MO Ha dJEKTpUUecKue 3apsaasl. VicTouHuku Toka. DiekTpuyeckas nens. Cuma Toka.
DNEeKTpUYECKOe HamNpsuKeHHe. DJIEKTPUYECKOoe corpoTuBieHue. 3akoH Owma Juisi ydacTKa IeTH.
[TocnengoBarenbHOE U MapauIeTbHOE COSAMHEHNE MTPOBOAHUKOB. Pab0oTa 1 MOIIHOCTH 3NIEKTPUIECKOTO
toka. 3akoH Jxoyns—IJlenna. Kongencatop. IlpaBuia Oe3omacHocTH TIpu  pabore ¢
ANEeKTponpudopamu.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

4. COopka 3IEKTPUUECKO e U U3MEPEHHE CUIIBI TOKA B €€ Pa3IMYHBIX y4acTKax.
5. 3mepenue HanpspKeHUs Ha Pa3IMYHbIX YYACTKAX 3JIEKTPAYECKON LIETIH.
6. PerynupoBaHue cuiibl TOKa peocTaToM.
7. 3MepeHne conpoTUBIEHUSI IPOBOJHUKA IIPU TOMOIIY aMIIEPMETPA U BOJIBTMETPA.
8. 3mepenre MOUTHOCTH B pabOTHI TOKA B AJIEKTPUYECKOM JIaMIie.
IIpenmMeTHbIMHU pe3yJIbTATAMH MIPU U3yUYECHUU TEMBI SIBIISIOTCS:
¢ T[IOHUMaHHE U CHOCOOHOCTh OOBACHATH (UBUUYECKUE SBJICHUS: DOJICKTpHU3AlMs Te,
HarpeBaHue IPOBOAHUKOB JJIEKTPUYECKHUM TOKOM, OJJIEKTPUYECKHI TOK B MeTalliax,
AJIEKTPUYECKHUE SBJICHUS B MIO3UIIUU CTPOEHUS aTOMa, IEUCTBUS AIEKTPUUECKOTO TOKA
® YMEHHE U3MEPITh CHIIy DJJIEKTPUUYECKOIO TOKA, DJIEKTPUYECKOE  HamNpshKEeHHeE,
ANEKTPUUYECKUH 3apsijl, HIEKTPUUECKOE CONIPOTHUBIIEHUE
e BJAJCHHE HKCIEPUMEHTAJIbHBIMU METOJAMH HCCIIEJOBaHMs 3aBUCHUMOCTH CHJIBI TOKa Ha
y4acTKe Ienu OT DSJIEKTPUUECKOTO HAIpPSIKEHUs, SJIEKTPUUYECKOTO COMPOTUBIEHUS
MIPOBOJHMKA OT €T0 JJIUHBI, TUIOIIAIU MONEPEUYHOr0 CEYEHHs U MaTepHana
e [IOHMMAaHHE CMBICIIa 3aKOHA COXPAHEHUS AJIEKTPUUECKOro 3apsja, 3akoHa Oma /1715 yyacTka
uenu. 3akoHa Jlxoyns-Jlenna
e T[IOHMMaHWE MNpPUHLIMNA JEUCTBHUS DBIEKTPOCKONA, DSJIEKTPOMETpa, TajJbBaHHUUYECKOTO
JJIEMEHTa, aKKymyJsaTopa, (oHapuka, peocTaTa, KOHIEHCATOpa, JIaMIbl HaKaTWBaHUS, C
KOTOPBIMHM YEJIOBEK CTaJKHUBAETCS B IOBCEAHEBHOW JKHU3HHM, M CHOCOOOB oOecreueHus
0€30MMacHOCTH MPH UX HCIIOIH30BAHUI
e BIAJCHHE PA3JIMYHBIMH CIIOCOOAMH BBIMIOJIHEHUS PACYETOB ISl HAXOXKICHHUS CHIIBI TOKA,
HaNpsDKEHUs, CONPOTUBJICHHUS MpPU MapalieIbHOM U IOCJIEI0BaTeIbHOM COEAMHEHUU
MIPOBOJHHUKOB, YAECTHLHOTO COMPOTUBJICHHS PAOOTHI U MOIIHOCTH SJIEKTPUUYECKOTO TOKa,
KOJMYECTBA TEIUIOTHI, BBIIEISIEMOrO IMPOBOJHUKOM C TOKOM, €MKOCTH KOHJIEHCaTopa,
PpabOThI AMEKTPUYECKOTO TOJISI KOHJIEHCATOPa, SHEPTUU KOHIEHCATOpa
® YMEHHE HCIOJb30BATH IMOJTYYEHHbIE 3HAHUS, YMEHHUS M HABBIKM B MOBCEIHEBHOM >KU3HH,
9KOJIOTHH, OBITY, OXpaHE OKPYKAIOIIEH CPeJbl, TEXHUKE O€30MacHOCTH.

JIeKTPOMATHUTHBIE siBJIeHHs (5 1)

OneiTr Opcrega. MarnutHoe mnosie. MarHuTHoe mosie MpsSMOro Toka. MarHutHoe moje
KaTylmKku ¢ TOKOM. [locTossHHbIE MarHuThl. MarHuTHOE 1MOJI€ TOCTOSIHHBIX MarHUTOB. MarHuTHOE 1oJjie
3emun. BsaumopeiictBue wmaramToB. JleWiCTBME MAarHMUTHOTO TIOJISI HA TPOBOAHUK C TOKOM.
DNEeKTPUYECKUI IBUTATENb.



OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI
9. Coopka 37IEKTPOMArHuTa U UCIIBITAHUE €T0 ACHCTBUS.
10. 3yuyeHue 351eKTpUUECKOT0 ABUTATENIS IOCTOSTHHOTO TOKA
(Ha Mmozenm).
IIpeaMeTHBIMM pe3yJIbTATAMHU U3yUYCHUS TEMBI SBIISIOTCS:
® T[IOHUMAaHHE U CIIOCOOHOCTH OOBSACHATH (PU3UUYECKUE SIBIICHUS: HAMAarHUYCHHOCTH JKeJe3a U
CTajy, B3aUMOJICHCTBUE MATHUTOB, B3aUMOJECHCTBUE IPOBOJHUKA C TOKOM M MarHUTHOMU
CTpPEJIKH, I€UCTBUE MAarHUTHOTO OJIs1 HA IPOBOJHUK C TOKOM
® BJAJCHHE SKCHEPUMEHTAIbHBIMU METOJAMHU HCCIIEIOBAHUS 3aBUCUMOCTH MarHMTHOIO
JEUCTBUS KATYIIKHU OT CUJIbI TOKA B LIETIH
® YMEHHE HCIOJb30BATH IMOJYYEHHbIC 3HAHUS, YMEHHUS M HABBIKM B MOBCEJIHEBHOW >KU3HH,
9KOJIOTHH, OBITY, OXpaHE OKPYXKAIOIIeH cpe/ibl, TEXHUKE O€30MaCHOCTH.

CaetoBble siBjienus (13 u)

Hcrounuku cera. [IpsMonnHeitHOe pacnpocTpaHeHHE cBeTa. Buaumoe NBHUKEHHE CBETHIL.
Otpaxenue cBera. 3akoH oTpaxeHus cBera. llimockoe 3epkano. Ilpenomnenue cBerta. 3akoH
npenomiieHus ceera. Jlnuzel. okycHoe paccrosiHue IUH3bL. OnTudeckas cuia JuH3bl. M300paxenus,
JaBaeMble JIMH30U. ['1a3 kak onTryeckas cucrtema. Onruyeckue Ipudopsl.

OPOHTAJIBHA A JIABOPATOPHASA PABOTA
11. [Nony4yeHue n300pa>keHUst MPU TOMOIIU JTMH3HI.
IIpeaMeTHBIMM pPe3yJIbTATAMM U3YUYEHUS] TEMBI SIBISIOTCS:
e [IOHUMaHHE U CIOCOOHOCTh OOBSACHATH (PU3UYECKHE SBICHUS: MPSMOJIUHEHHOE
pacnpocTpaHeHHUs CBeTa, 00pa3oBaHUE TEHU U MOJYTEHH, OTPAXKCHHUE U MPEJIOMIICHHE CBETa
® yMEHHE U3MEPATh (DOKYCHOE PACCTOSIHUE COOMPAIONICH JTMH3BI, ONTHYCCKYIO CHITY JIMH3BI
® BJIQJICHHE SKCIEPUMEHTAIBHBIMH METOJAMHU MCCJICIOBAHMS 3aBUCUMOCTH U300paXKEHUsI OT
pPacIoJIOKEHUSL JaMIIbl Ha Pa3IUYHbIX PACCTOSHUSX OT JIMH3bL, yIia OTPAaXXEHUs OT yIJia
MaJIeHUs CBETa Ha 3ePKajlo
e [IOHUMAaHWE CMBICIA OCHOBHBIX (DM3MYECKHX 3aKOHOB M YMEHHE IPUMEHSATh HUX Ha
MPaKTUKE: 3aKOH OTPaXXEHUs U MPEJOMIICHHMS CBETa, 3aKOH MPSMOJIMHEHHOTO
pacnpocTpaHeHHUs CBETa
e paznmmuath (HOKyC JHH3BI, MHUMBIA (POKYC U (OKYCHOE PaCCTOSHUE JUH3BI, ONTUYECKYIO
CWJIy JIMH3bI W OINTHYECKYIO OCh JIMH3BI, COOMPAIONIYI0 U PACCEHBAIOIIYIO JIMH3HI,
M300pakeHus, TaBaeMble COOUpAIOIIeH U paccenBarOIIel JTMH30M
e YMEHHE HCIOJB30BaTh MOJTYyYEHHbIE 3HAHWS, YMEHHUS M HABBIKM B TOBCEIHEBHOW >KW3HH,
9KOJIOTHH, OBITY, OXpaHe OKPYXKAIOIIEH cpeibl , TEXHUKE O€30MacCHOCTH.

9 kaacc (102 4, 3 u B Hee10)

3aKkoHbI B3auMO/IeiicTBUS U ABH:KeHus TeJ (34 4)

MarepuanpHass Touka. Cucrema orcuera. llepememenue. CKOpOCTh TPSIMOJIUHEHMHOTO
paBHOMEpHOTO JBMKeHHUA. [IpsMonuHeiiHOe paBHOYCKOPEHHOE ABU)KEHHE: MTHOBEHHas CKOpPOCTh,
ycKopeHue, mepemenicHune. [ paduky 3aBUCHMMOCTH KHHEMATHYECKUX BEIIMYUH OT BPEMEHH TIpU
PaBHOMEPHOM M PABHOYCKOPEHHOM JBMKEHHH. OTHOCHUTETBHOCTh MEXaHHMYECKOTO JBUKCHHS.
['eonenTprueckast U TEIUONEHTPUYECKAss CUCTEMBbI Mupa. MHeprmanpHas cuctemMa oTcuyeTa. 3aKOHBI
Hrrotona. CoOonHoe manenuwe. HeBecoMocTh. 3akOH BCEeMHpPHOTO TATOTeHUs. Mmmynbe. 3akoH
COXpaHEHUs UMITYJIbca. PeakTHBHOE TBUKEHHE.

OPOHTAJIbHBIE IABOPATOPHBIE PABOThI
1. UccnenoBanue paBHOYCKOPEHHOTO JBMIKEHUS 0€3 HauyaabHOM CKOPOCTH.

2. U3mepenue yckopeHusi CBOOOTHOTO TaIeHUSI.
IIpenMeTHBLIMHU pe3yJbTATAMH H3YICHHS TEMBI SIBIISTFOTCS:

® T[IOHNMaHWE H CIIOCOOHOCTh OIHCHIBATH W  OOBSACHATh (PU3WYECKHE  SBIICHHUS:
MOCTYIATebHOE JBWKEHHWE, CMEHA JHS M HOYM Ha 3emiie, CBOOOJHOE TajJeHUe Tell.
HEBECOMOCTb, ABUKEHUE MO OKPY>KHOCTU C TOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO;

e 3HAaHWE U CIOCOOHOCTh JaBaTh OMNpeAeNeHUs /omucaHus (QUINUECKUX TOHSITHIA:
OTHOCHUTEIILHOCTh JBWKCHHS (TICPEUMCIUTh, B 9YEM MPOSBIIACTCS), TCOLCHTPHUSCKAs W
TeIMOICHTPUYECKasl CUCTEeMBbl MHpA; [MepBas KOCMUYECKasi CKOPOCTb|, PEaKTUBHOE
IBUKEHHE; (QU3NYECKUX MOJIENel: MaTepuaibHas TOYKa, CUCTeMa OTCYETa, (U3MYECKUX



BEJIMYMH: TE€pPEMEIICHUE, CKOPOCTb PABHOMEPHOTO MPSIMOJIMHEHHOTO  JIBUXKCHUS,
MIHOBEHHAs CKOPOCTh M YCKOPEHHE MPU PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JBUKEHUH,
CKOPOCTh U LIEHTPOCTPEMHUTEIIBHOE YCKOPEHHE NpPU PABHOMEPHOM [BIKCHHM Tela IO
OKPY>KHOCTH, UMITYJIbC;

e [IOHMMaHHE CMbIC]Ia OCHOBHBIX (DU3MUYECKHUX 3aKOHOB: AMHAMUKH HbBIOTOHA, BCEMHPHOTO
TATOTEHHUS, COXPAHEHMsI HMMITYJIbCA, COXPAHEHHs] JSHEPruH, YMEHHE NPUMEHATh UX Ha
MPAKTHUKE U JUIs peIeHHsI yUeOHbIX 3a/1ay;

® yMEHHE MPHUBOJUTH MPUMEPbl TEXHHUUYECKUX YCTPONCTB M KHUBBIX OPraHU3MOB, B OCHOBE
MepeMeIIeHUs] KOTOPBIX JIKHUT MPUHIUI PEAKTUBHOTO IBM)KCHUS. 3HAHHE U YyMEHHE
OOBSICHATH YCTPOMCTBO U ACWCTBUE KOCMHUYECKUX PAKET-HOCUTEIICH;

e yMEHHE HCIOJb30BaTh IOJNyYCHHbIC 3HAHUS, YMEHHS W HABBIKA B TIOBCEJIHEBHOW KHU3HU
(6BIT, 2KOJIOTHS, OXpaHa 30POBbS, TEXHUKA O€30IaCHOCTH U JIp.);

® YyMEHHE W3MEpPATh MIHOBEHHYIO CKOPOCTh U YCKOpPEHHE IpPU PaBHOYCKOPEHHOM
NPSIMOJIMHEHOM ~ IBIDKEHHH, LEHTPOCTPEMHUTENILHOE YCKOPEHHE IIpH PaBHOMEPHOM
JBUKEHHUH 10 OKPY>KHOCTH.

Mexanuyeckue KojiedaHus M BOJIHBL. 3BYyK (18 4)

Konebarenpnoe nBuxenue. Konebanust rpy3sa Ha mnpyxuHe. CBoOomHbIE KoyeOaHHUS.
KonebarenbHas cuctema. MasTHUK. AMIUIMTY[a, NEpHOJ, uacToTa KojeOanuil. IlpeBparieHue
SHEPruu IMpHU KosieOaTelIbHOM JBMKEHUM. 3aryxarolue KoseOaHus. BblHyXIeHHbIE KoJeOaHMUs.
Pe3zonanc. Pacnpoctpanenue konebGanuii B ynpyrux cpenax. llomepednble M HpPOAOJIBHBIE BOJIHBI.
JlinHa BosiHbl. CBS3b JUIMHBI BOJIHBI CO CKOPOCTBIO €€ pacHpOCTpaHEHUs U HEPUOAOM (YacTOTOil).
3ByKOBBbI€ BOJHBI. CKOPOCTh 3ByKa. BbicoTa, TeMOp ¥ rpOMKOCTh 3ByKa. 9X0. 3BYKOBOM pE30HAHC.

OPOHTAIJIbHAS JIABOPATOPHAS PABOTA

3. HccnenoBaHue 3aBUCHMOCTH IE€PHO/Ia M YAaCTOThI CBOOOAHBIX KOJEOAHUM MasTHUKA OT JUIMHBI
€ro HUTH.
IIpeamMeTHBIMHU pe3yJIbTATAMHU U3YUYCHUS TEMBI SIBJISIOTCS:

® [IOHMMaHHE M CHOCOOHOCTh ONMCHIBATE M OOBICHATH (U3UUECKUE SBICHMS: KOJIeOaHUA
HUTSHOTO (MaTEeMaTU4YeCKOro) U MPYKMHHOTO MAasiTHUKOB, PE30HAHC (B T. Y. 3BYKOBOW),
MEXaHWYECKHE BOJIHBI, JUIMHA BOJIHBI, OTPAKEHUE 3BYKA, IXO;

e 3HaHWE M CIHOCOOHOCTh JaBaTh oONpeAeNeHUs (U3NYECKUX MOHATHI: CcBOOOJHBIE
KoseOaHus, KojeOaTenbHas CHCTEMa, MasTHUK, 3aTyXarollue KoJeOaHUsl, BBIHYKJIEHHbBIE
Kosie0aHUs, 3BYK M YCIOBMS €ro paclHpoCTpaHEeHHs; (U3NYECKUX BEIMYMH: aMIUIUTYAA,
MepuoJ, YacToTa KojeOaHWi, COOCTBEHHAsh 4YacTOTa KOJeOaTeNIbHOW CHCTEMBI, BBICOTA,
[TeMOp], I'pPOMKOCTb 3ByKa, CKOPOCTb 3BYKa; (PHU3MUECKHUX MOAEJeH: [rapMoHHYEecKHe
KoJieOaHMs |, MAaTeMaTHICCKUN MasTHUK;

® BJAJCHHE DSKCIEPUMEHTAIbHBIMH METOJAaMU HCCIIEIOBaHMUS 3aBHUCHUMOCTH IIEpUOAa
KosieOaHU Tpy3a Ha HUTH OT JUTMHBI HUTH.

DyekTpoMarHuTHoe moJie (31 u)

OnHOpoIHOE M HEOAHOPOAHOE MarHUTHOE moJie. HampasneHue Toka v HanpaBiIeHHUE JIMHUN
ero MarHuTHoro noJjs. IIpasuno 6ypaBunka. OOHapykeHrne MarHuTHoro nojs. [IpaBuiio neBoi pyku.
WNuaykuust marHuTHOrO nojs. MaruutHelid notok. OnsiTel Mapanes. DeKTpoMarHuTHas UHIYKIUS.
Hanpasnenne manykiumonHoro toka. IIpaBuno Jlenma. SBnenne camomnaykuuu. IlepeMeHHBIN TOK.
I'eneparop mepemenHoro toka. [IpeoOpa3oBaHusi HEpPruM B dJEKTporeHepaTopax. TpaHcdopmarop.
[lepenaya sneKTpUUYECKOW 3HEPTUM HA PACCTOSHHUE. DJIEKTPOMATrHUTHOE MOJE. DJIEKTPOMarHUTHBIE
BOJIHBI. CKOpPOCTb paclpOCTPAaHEHHUS DSJIEKTPOMAarHUTHBIX BOJIH. BiMsSHHE 3J1€KTPOMarHUTHBIX
U3NydeHUu Ha >kuBble opraHu3mbl. KoneOartenbHblii KoHTYp. [lonmydeHue 31eKTpOMarHUTHBIX
konebanuid. I[lpuHIMIBI pagvoCBsA3M W TENEBUIACHMA. OJIEKTPOMAarHUTHas IMpHpoJa CBeTa.
[Ipenomnenue cera. Ilokazatens npenomienus. Jucnepcusi cBera. L[Bera Ten. TuIbl ONTHUYECKUX
cnekTpos. [lornomnienne n nucnyckanue ceera aromamu. [IporcxoxieHne TMHENYaThIX CIIEKTPOB.

OPOHTAJIbHBIE JIABOPATOPHBIE PABOTbI
4. V3y4yeHue sABI€HUS 3JIEKTPOMArHUTHONW MHAYKIIUH.
5. HabmroieHue CIionHoro 1 JMHeHYaThIX CIEKTPOB UCITYCKAHMUS.

IIpenmeTHBIMHU pe3yJIbTATAMHU U3YUYECHUS TEMBI SBIISIOTCS:



® T[IOHMMaHHE U CIIOCOOHOCTH OMUCHIBATH M OOBACHATH (U3NYECKUE SBIICHUS/TIPOLIECCHI:
ANIEKTPOMAarHWTHAs MHIYKIUS, CAMOMHAYKIUS, NPEIOMJICHHE CBeTa, AMCIEPCUs CBETa,
MOTJIOIIEHNE M MCIYCKaHUWE CBETa aToOMaMHi, BO3HMKHOBEHHE JIMHEHYATBIX CIEKTPOB
U3ITy4eHUs U MOTJIOMICHHUS;

e yMEHHE J1aBaTh ONpeJesieHus / onucaHue (pU3NYECKUX MOHSATHI: MarHUTHOE TOJI€, JTUHUU
MarHMTHON MHAYKLNHU; OJHOPOJHOE U HEOJHOPOAHOE MAarHUTHOE 110JI€, MAarHUTHBIN MOTOK,
MEPEMEHHBII AJIEKTPUYECKUI TOK, 3JIEKTPOMArHUTHOE I0JIE, 3JIEKTPOMArHUTHBIE BOJIHBI,
9JIEKTPOMArHUTHBIE KOJICOAHUS, PaTUOCBA3b, BHUIWUMBIA CBET; (PU3MUECKUX BEIWYMH:
MarHuTHas UHIYKIUS, THAYKTUBHOCTb, IIEPUO]I, YACTOTA U aMILIUTY 1A AIEKTPOMArHUTHBIX
Kose0aHui, MoKa3aTeNn IPEJIOMIICHUS CBETA,

e 3HaHWe (POPMYIUPOBOK, MOHMMAHUE CMbICIAa U YMEHUE MPUMEHSTH 3aKOH IMPETOMIICHUS
cBeTa U npaBuio JIeHia, KBaHTOBBIX MocTynaToB bopa;

e 3HAaHME HA3HAYEHHUSA, YCTPOMCTBA M NPHUHLMIA JCHCTBUS TEXHHUYECKHUX YCTPOUCTB:
AJIEKTPOMEXaHUYECKUN HMHIYKIMOHHBIM Te€HEepaTop MEpEeMEHHOTO TOKa, TpaHchopmarop,
KoJe0aTeNbHbIN KOHTYD; IETEKTOP, CIEKTPOCKOI, ClIeKTporpad;

e [IOHMMaHHE CYTH METOJia CIEKTPAIIbHOTO aHAJIu3a U €ro BO3MOXKHOCTEH.

Ctpoenue aToma u aToMHOT0 sigpa (13 u)

PannoakTMBHOCTh KaK CBUAETEIHCTBO CIOKHOTO CTPOSHUSI aTOMOB. Anb(da-, 6eTa- U raMma-
m3nydenus. OnwiTel Pesepdopna. SnepHas mozens aroma. PagmoakTHBHBIE MpEeBpaIIEHUs] aTOMHBIX
anep. CoxpaHeHHe 3apsA0BOTO U MAacCOBOTO YHCEN MPH SIIEPHBIX peaKIUsX. JKCIIePUMEHTAIbHbIC
METOJIbl UCCIEAOBaHMS 4YacTUl. [IpOTOHHO-HEUTpPOHHAsT Monaelb saApa. DOUZUYECKUNA CMBICIT
3apsA0BOro M MaccoBoro uucen. M3oromnsl. [IpaBuina cmemenus ans anbgpa- u Oera-pacnaga mpu
SIIEPHBIX PEAKIUAX. DHEPrus CBSA3HM yacTull B sjpe. enenue snep ypana. Llennas peakuus. SnepHas
SHEPreTHKa. DKOJOTHYECKHEe MpoOIeMbl pabOThl aTOMHBIX 3MeKTpoctaniuil. Jlosumerpus. Ilepuon
noJjiypacnaza. 3akoH pPaJuOAaKTUBHOIO pacnana. BiusHue pajiMOaKTUBHBIX W3JIyY€HUH Ha KUBBIE
opranu3msl. TepmosinepHas peakuus. Vicrounuku sHeprun ConHIA U 3BE3/.

O®POHTAJIbHBIE JIABOPATOPHBIE PABOThI

6. M3MepeHne ecTeCTBEHHOTO paAHallMOHHOTO (poHA 103UMETPOM.

7. I3y4yenue neneHus siapa aroMa ypana mo (Gororpagpuu TpeKoB.

8. OueHka nepuoja noJypacrajia HaxoIAIuXcsl B BO3/1yXe MPOAYKTOB paciaja ra3a pajaoHa.
9. N3ydeHune TpeKoB 3apsyKEHHBIX YaCTHUI 10 TOTOBBIM (hoTOrpadusiM.

[IpenmMeTHBIMHU pe3yJIbTATAMHU U3YYCHUS TEMBI SBIISIOTCS:

® TIOHMMaHHE U CIOCOOHOCTHh OMHUCHIBATH U OOBSACHATH (PU3MUECKHE SBICHUS: PAJMOAKTUBHOE
U3Jy4yeHue, pau0akTHBHOCTh, HOHU3UPYIOLIEE U3ITYUECHHUE.

e 3HaHME ©  CIOCOOHOCTH  J1aBaTh  ONpEACIICHUs/ONMHCaHUsT  (PU3UYECKUX  TOHSTHIL:
PaOaKTUBHOCTb, alb(a-, 0eTa- U raMMa-4acTUIlbl; GU3MUECKUX MOJENEH: MOJEINU CTPOCHHUS
atoMoB, npennoxenHsle Jl. JI. Tomconom u D. Pesepdoprom; ¢Pusmueckux BeNIUYHH:
MOTJIONIEHHAs 71032 M3Iy4eHHs, KOd(pQUIMEHT KayecTBa, JKBUBAJEHTHAs J03a, MEPUOJ
noJiypacnajia.;

e yMEHHE NPHUBOJUTH MPUMEPHI U OOBSICHATH YCTPOWCTBO M NMPHUHIIMIT JECHCTBUS TEXHUYICCKUX
YCTPOMCTB M YCTAaHOBOK (B TOM umcie): cueTuuk I eirepa. kamepa Bumbcona, my3pIpbKOBast
KaMmepa, SIICpHbINA PEakTOp Ha MEIJICHHBIX HEUTPOHAX

® JCMOJb30BAaHUE MOJYYEHHBIX 3HAHWUN, YMEHMH M HABHIKOB B IOBCEAHEBHOW >XHU3HU (OBIT,
9KOJIOTHS, OXpaHa 3JI0POBbs, TEXHUKA O€30MaCHOCTH U JI.);

® yMEHHUE U3MEPSTh: MOUTHOCTh JA03bl PATUOAKTUBHOTO U3JIy4EHUSI OBITOBBIM JO3UMETPOM

e 3HaHUE (QOPMYIMPOBOK, MOHMMAHUE CMbICIa M YMEHHE MPHUMEHITh 3aKOH .COXpPaHEHUS
MaccOBOI'0 YHCJIA, 3aKOH CO3pAaHEHUS 3apsiia, PaIMOaKTUBHOIO pacraa., IpaBujo CMEIIECHNUS;

® [IOHMMaHHUE CYTH SKCIEPUMEHTAIbHBIX METO0B HUCCIEIOBAHUS YACTHIL;

® yYMEHHE HCIOJH30BaT MOJNyUYeHHbIE 3HAHUSA B MOBCeAHEeBHON ku3HO (BBIT, ’K0MOTHS, OXpaHa
OKpY>Karolen cpe/ibl, TeXHUKa 0€30MacHOCTH U JIp.)

Crpoenue u 3Bo0onus Beenennoi (5 1)

CocraB, ctpoenue u mpoucxoxzaenue CoyHeyHoW cucteMbl. [lnaHeTsl U Manble Tena
Conneunoii cucremsl. CTpoeHue,
u3nydenue u spomonus ConHua u 38e31. CTpoeHHe U ABOJIIOLNS
Bcenennoin.



IIpeaMeTHBIMHU pe3yaIbTATAMM U3yUCHUS TEMBI SIBJISIOTCS:

® TIpE/CTaBICHUE O COCTAaBE, CTPOCHUH, POUCXOXKICHUH U Bo3pacTe COTHEUHON CUCTEMBI,

® yMEHHE NPUMEHITh (PU3NUECKUE 3aKOHBI U1 OOBACHEHUs JBUXKEHUA I1aHeT CoyiHedHOU
CHCTEMBI,

® 3HAaTh, YTO CYIIECTBEHHBIMHU IMapaMeTpaMH, OTIMYAIOIIUMHU 3BE3/BI OT IUIAHET, SBISIOTCS
UX Macchl M MCTOYHUKM DSHEpPruM (TepMOs[epHble peakuuu B HeIpax 3BE3 U
palMOaKTUBHBIEC B HE/IPaxX IUIAHET);

e cpaBHUBaThb (u3MyYecKHe U OpOUTAJbHBIE MapaMEeTphl IUIAHET 3EMHOW TPYNIBl C
COOTBETCTBYIOLIMMH IapaMeTpaMH IIJJAHET-TUTAHTOB M HAaXOAuUTh B HUX oOuiee u
pa3nuyHoe;

e 00BsicHATh cyTh 3¢ dekra X. [lomnepa; dopmynupoBath u OOBIACHATH CYTh 3aKOHA
3. Xab0ma, 3HaTh, YTO 3TOT 3aKOH SIBWJICS HKCIIEPUMEHTANIbHBIM MOATBEP)KICHUEM MOJIENIH
HecTauuoHapHoi BeenenHnoit, oTkpeiToi A. A. @pujiMaHoM.

Oo6o61marwuee nopropenne (14)

HanpasiieHusi NpoeKTHOM AeATEJIbHOCTH 00y4arOIIUXCH:
OxpaHa OKpy’Karollel cpeipl B JieCy, Ha MOpe, B TOPOJIE, 10 MECTY IIPOKUBAHUSA U yueOBbl.
CKopocTh JBUKEHHS aBTOTPAHCIIOPTA M TOPMO3HOM MYTh aBTOMOOUJIS.
ITone3noe u BpenHoe tpenue. IIpaBuiia JOPOKHOrO U NMEMIEXOIHOTO IBUKEHUA. Mephl
IIPEIOCTOPOKHOCTHU IIPHU rojosesae. besonacHoe nmoBeeHNnEe Ha 10pOrax BO BpeMsi TOJ10JIe/1a U 0K,
besonacHslii ciiyck no kaHaty. OkasaHue epBOM MEJUIIMHCKOM ITOMOIIM IpU TpaBMax. bezonacHocTh
MIOBE/ICHUA Ha Joporax. Pacuer ckopocTH IBUKEHHUS TPAHCIIOPTa U TOPMO3HOTO ImyTH. Pacuer
TPAcKTOPUU JBHKEHUS TpaHcIopTa. Jlopora riia3aMu BOAUTENS U NEMEX0a.
CKOpOCTh JBM)KEHUS aBTOTPAHCIIOPTA M YMEHBIIEHUE BEIOpOCa B aTMOC(epy OTPaBISIONINX BEIIECTB.
OKOHOMHUS SHEPTOPECYPCOB IIPU UCIIOJIB30BAHNUHU B IIPAKTUKE SIBJICHUSI HHEPLIUHU.
I'paButanmonnsie neuteocanounbie kamepsl. U3C st ri100anbHOTO U3yUYSHHS BIUSHUS ACATEIbHOCTH
4eJI0BEKa Ha MPUPOY IIJIaHETHI.
[Tpobnembr kKocMuyeckoro Mmycopa. LleHTpoOekHble ouncTUTeTd. MHUPOBBIE TOCTHKEHHUS B OCBOCHUU
KOCMUYECKOTO IPOCTPAHCTBA. 3HAYCHHE O30HA U O30HOBOIO CJOS JJsl JKU3HU YEJIOBEKA.
DKOJIOTHYECKH BpEIHbIE MOCIEACTBUSI UCIIOJIb30BAHNS BOAHOIO M BO3AYIIHOIO TpaHCIopTa. EnuHbIi
MHUPOBOM BO3YIIHBII U BOJAHBIA OKEaHBI.

DKoJyiorudeckasi 0€30MacHOCTh Pa3IMYHBIX MeXaHU3MOB. CBs3b Iporpecca 4el0BEeYECKON
LIUBWIN3ALUU ¢ 3HepromnorpediaeHuem. IllymoBoe 3arpsi3HeHHE Cpefbl, MOCIEICTBUS U IYTH €ro
npeogoneHus. [Ipu3Hakyu yTomieHusl OpraHoB ciiyXxa, COCOObI UX CHATHUS. MUKpOKINMAT B KJlacce U
kBapTHpe. ['onocoBoii annapat yenoeka. CiiyxoBoi anmapar yenoseka. [IpoduiakTuka HOpMaIbHOTO
ciyxa uenoseka. [lepkyccust B MenuuuHe. YabTpa3ByK U MHPPa3BYK, UX BIUSHUE Ha yenoBeka. Poib
yAbTpa3ByKa B OMOJIOTUH M MEIUIMHE. AKYCTHUECKHE OYKH. YJbTPa3ByK. YJIbTPa3ByKOBas OUMCTKA
Bo3ayxa. BpenHnoe Biausinue BUOpanuii Ha 4eJI0BEYECKHUI OPTaHHU3M.

PacnipocTpanenue 3arps3HsOMUX BEIIECTB B aTMOC(epe U BOJ0EMaX.

WcTounuky TBEpABIX, KUJIKUX U Ta3000pa3HbIX BEIIECTB, 3arPSI3HAIOINX OKPYXKAIOIIYIO CPENy .
Mepsl 6€30MacHOCTH NMPH 3HAKOMCTBE C HEU3BECTHBIMHM BeElleCTBaMHU. BiMsHue mapoB pTyTH Ha
opranusMm uesoseka. {uddys3us B KuBoil npupoze, ee posib B MUTAHUU U JAbIXaHUH Y€IOBEKa U KUBBIX
opranu3MoB. ['uruena koxxu. Moromue cpeJicTBa U IpaBuila MX XpaHEHUS U UCIOJIb30BAHUS B OBITY.

Bnusinue xapakTepHCTUK OKpyKarolled cpensl (Temieparypa, arMochepHoe NaBieHHE,
BJIQKHOCTh) HA JKU3HEAEATEIbHOCTh 4enoBeka. CoOroieHHe TEIUIOBOro peXxMMma B IIKOJIE U JIOMA.
['uruennyeckue TpebOBaHHSA K BO3AYXOOOMEHY B Kilacce. BiMsHHe MOBBIIIEHHON M MOHMKXEHHON
TEMIIEpPATypbl Ha OpraHu3M uenoBeka. Oka3zaHuEe MEpPBOM IOMOIIM IPH BBICOKOM TeMIEparype
(pu3nyeckue METObI OXJIAXK/IEHUS TeJla YeJIOBEKa MPU BHICOKOM TeMIepaType U CorpeBaHue Teja npu
obmopoxenun). Kpyrosopot Bo3ayxa B npupoje. Posb ncnapeHust Ipu MOHWKEHUN TEMIIEpaTyphbl BO
BpeMsl OOJIE3HM U TMpHU OXJIAXJACHUM NPOAYKTOB NMHUTAaHUS B JIETHEE BpeMs Ha mpupone. Brusuue
BJIQ)KHOCTH HAa CAMOUYYBCTBHUE YEJIOBEKA.

CocynucTble peakuMM Ha TMOBbIIIEHHE TemnepaTypbl. llpunnunel 3akanuBanus. I[lpasuia
npoBeTpuBaHus mnomenieHnid. dakropel, crocoOcTBylomMe obOMopoxeHHto. Kak Hamo oaeBarbes



3UMOM, 4TOOBI HE TONYyYUTh OOMOpPO’KEHHE, MpaBHia MpHEeMa COJIHEYHBIX BaHH. OKkazaHue mepBou
MTOMOLIH MPH TETJIOBOM yJlape U 0OMOPOKEHHUH.
3arpszHeHue arMocdepbl BBIXJIONHBIMH Ta3aMH M WX BIUSHUE HA 3/I0pOBhE uenoBeka. OxpaHa
okpyxkatomen cpeapl. [lapaukoBsiii a¢dext. HoBbie Buabpl TorumBa. HapymeHnue TeruioBoro 6amanca
MIPUPOJIBI.

[IpaBuia 6€30MacHOCTH MpU TPAHCIIOPTUPOBKE U MEPEIMBAHUU FOPIOYHMX BellecTB. BiusHue
CTAIIMOHAPHOTO AJIEKTPUIECTBA HA OMOIOTHYECKHUE OOBEKTHI.
Hcnonb3oBaHue aiekTpuyecTBa B HPOU3BOACTBE, ObITy. IlpaBmia Oe3zomacHoi paboThl ¢
NEKTPUYECKUMHU TpUOOpaMM B IIKoJde U jaoma. KopoTkoe 3amMblKaHME M €ro IIOCJIEACTBHUS.
[Ipenoxpanurenu u Bpen “kydukoB”. Ponb 3a3emiienus. [loBenenue Bo Bpems rpo3bl. OnacHOCTb OMOP
BBICOKOT'O HAIPSHKCHHS WM TpaHCcHOpMaTopHOU OYIKH, U 0OpBIBA MPOBOJIA BEICOKOTO HAIPSIKCHHSL.
ATMOc]epHOe SIEKTPUYECTBO. JIEKTPUYECKUH CIOCOO OYUCTKM BO3[AyXa OT MbUIH. BiusHue
MarHMTHBIX Oyph Ha CaMOYYBCTBHE 4elioBeKa. [IpuMeHeHne MarHuToB B MeAuIuHe. Vcnonb30Banue
MarHMTHBIX CEPEKeK, OpaciIeToB, MAarHUTHBIX IPUOOPOB ISl MPOPALTUBAHUS CEMSIH.

BrusiHue 351eKTpOMAarHUTHOTO TOJISE HA OMOIOTHYeCKUe OO BEKTHI.
[IpeumymectBo anekTporpancnopra. Crnocodsl skoHoMuun AtekTposneprun. ['IC. JIDII. Yxynmenue
3peHus Mpu yabTpaduonaeToBoM odmydeHuu. [IpodunakTuka 3amThl 171a3 B SPKHA COJTHEYHBIN JCHD,
B SCHBII 3UMHUH JI€Hb, HA BOJIE, B ropax.
W3menenne mpo3padyHOCTH arMocepsl TOJ JIEHCTBHEM aHTPOIOTeHHOro (akTtopa H  €ro
9KOJIOTUYECKHE MOCIIEACTBUS.
OnacHOCTh MOHM3UPYIONICH pauanui. EcTecTBEHHBIN paualliOHHbIN (QOH.

ADC u ux cBs3b ¢ OKpyxkarorieit cpenoil. Karacrpoda na Ueproosubckoit ADC u e€ mocieacTBusl.
DKosornyeckue mpooIeMbl sIIepHOI dHepreTuku (O6e30macHoe XpaHEHUE PaJMOAKTHBHBIX OTXOJIOB,
CTEIEeHb PHCKA aBapUil Ha aTOMHBIX dJIEKTpocTaHIusX). JIyueBas 6one3ns. SnepHas BoitHa — yrposa
KHU3HU Ha 3emuie.



3. TeMaTnyeckoe MJIAHUPOBaHME ¢ YKA3aHHEM KOJIMYECTBA YaCOB 0TBOAUMBIX
HA 0CBOEHHE KAKI0H TeMbI

Tema, cogep:xkanmne XapakTepucTHKa OCHOBHBIX BU/I0B OcHOBHBIE
Y4eOHOM JesiTeJIbHOCTH Y4AIMXCS HanpaBJIeHUs
BOCIIUTATEIbHOM
JAesITeJIbHOCTH
BBenenue (4 yaca)
Habmonare u onuceiBath pusnueckue | 1,23 4,65,7.8
®us3nuKa — HayKa O OPUPOJIE. | sBITCHHSL.
@uznueckue sBieHUs. DuU3MYECKUE | YVyacTBOBATH B 06CYKICHUH SIBIICHHS
coiictea  Ten.  HabmoneHue M | papenus Ten Ha 3eMilio.
OMMCAaHNe  (DUSMYCCKUX  SBICHUH. | BpicKa3blBATh IPE/IONOKCHNIS,
@u3nyeckue BeNUYUHBL. W3MEpPEHUs | rpymoressl.
(bU3UIECKUX BEJIMYMH: JUIMHBL, | QmpeaensiTh LeHy ACICHHS MIKATbI
BPEMCHH, TeMreparypbl. DUSHYECKHE | ppGopa MOrpeIHOCT H3MEDCHHS.
npubopsl. MexnayHaponHas cucrema | [IpoBonuTs HaOmoneHus bU3HYECKUX
CIUHMUII. ToyHoCT W MOTPEIIHOCTD SIBJICHUM: N3MEDATH dbusuueckue
u3Mepenuil. dU3MKa U TEXHUKA. BEJIMYUHBI: DACCTOSHUE, MPOMEKYTOK
BpPEMEHH, TEMIIEPATYPY.
IlepBoHayabHbIE CBEAEHHS O
CTpoeHHH BemecTBa (6 4)
Ctpoenue BCIIECTBA. OnpiTel. | Habmonath M OOBSCHATH  SIBICHHE 46,78
possoug vioos. erooene | by
ATOMOB M MONCKVT. BDOVHOBCKOE BL\IJHOJ'IH}ITB OTBITHl MO OOHAPYKEHHUIO
newxenue. uddvius B razax. | ACUCTBUA cuil MOJICKYJIAPHOTO
KUIKOCTSIX M TBEDPIBIX  Tejax. | NpuTsikeHus. OOBICHATH  CBOMCTBA
B3auMonencTBue dYacTUIl BeEIIECTBA. rasos, )KPI)IKOCTCﬁ A TBEPIBIX TEJI Ha
ArperaTtHbie COCTOSIHMS ~ BEUIECTBA. | geyope  aTOMHOIM TEOPHH  CTPOEHHS!
Monenu cTpoeHHUS TBEDIBIX Tel.
KHIKOCTeH © ra3oB. OObsicHenme | BOICCTBA.
CBOMCTB  Ta30B. KUIKOCTEH U
TBEDIBIX Te Ha OCHOBE
MOJIEKVIISIDHO-KHHETUYECKUX
Mpe/ICTaBICHUN
B3aumopeiictBus Tea (23 4)
MexaHu4eckoe nBwkeHue. | PaccuntbiBate Iyt M cKopocTh Tena (456,78

Tpaekropusa. Ilyre. PaBHOMepHOE U
HepaBHOMepHOe JBUkKeHHE. CKOpOCTb.
I'paduku 3aBUCUMOCTH MyTH U MOTYJIS
CKOPOCTH OT BPEMEHH [JBHIKCHUS.
Nuepuus. HNuepTHOCTH TEJl.
B3aumopeiicteue Ten. Macca Tena.
N3mepenne maccwl Tena. IImoTHOCTH
BeniectBa. Cuna. Cuia tsxectu. Cuna
yopyroctu. 3akoH ['yka. Bec Ttena.
CBs13p MEXly CHJION TSDKECTH U Maccoi
tena. Cuna TSKECTH Ha  JIPYTUX
mwia"erax. Jlunamomerp. CiioxkeHue
JBYX CHWJI, HaIpaBJICHHBIX I10 OIHOU
npssMo.  PaBHozelcTByrOIas — ABYX
cun. Cuna TpeHus. Duzmyeckas

IIPY PaBHOMEPHOM HPSIMOJIMHENHOM
JNBWKEHHUU. [IpencTaBisTh pe3ysbTaThl
U3MEPEHUM M BBIUUCICHUUH B BUJIE
Tabaun U rpa¢pukoB. OnpeaesnsaTs MyTh,
MIPOMICHHBIA 3a JaHHBIA MPOMEKYTOK
BPEMEHH, U CKOPOCTh Tejia Mo rpaduky

3aBUCHMOCTH  IIYTM  PaBHOMEPHOTO
JIBIKEHHUS OT BpeMeHH. H3mepAars
Maccy Tena, U3MEpATh IUIOTHOCTh

BCIICCTBA. I/ICCJ'IC,Z[OBaTL 3aBUCHUMOCTH
YAJIUHCHUA CTaILHOM MIPYyXHUHBI OT

NpUIoKEeHHOM  cwibl.  HMccienoBars
3aBHCHUMOCTh CHITBI TpEHUs
CKOJIL)XKEHUS oT IO N
CONPUKOCHOBEHUSI  T€JI M CHJIbI




npupoga HeOecHbIXx Ten CoHEeYHOU
CHUCTCMBI.

HOpMajbHOTO  JaBieHus. W3mepsaTh
CUJIBI B3aUMOJCHCTBUS IBYX TEJ.

JTaBJieHUne TBEDIBIX
JKUAKOCTeH U ra3oB (21 4)

TeJl,

llaBinenne. IlaBiaeHHe TBEDIBIX Tell. OGHapyXUBaTh cymecrBosanue | 4.5 6,7
IJlaBneHue rasa. O0bsacHEHNE aTMOChEpHOTO [ABIeHUS.
TaBICHUS raza Ha OCHOBE 06
MOTCKVIISIDHO-KIMHETHICCKIX BACHATH TPUYHUHBI I[LJIABAHUSA TEIL.
noencrapiennii. Ilepenaua nasiaenus | YI3MepaTs cuny Apxumena.
razZaMid M OKHIKOCTSAMHU. 3akoH | McciemoBaTh yClIOBHSI IJIaBaHUS TEIl.
IMackansa. CooOwmaronmecs COCVIBL.
ATtmochenHoe nasieHue. MeTOoNbl
n3MeneHus atMochenHOTO naBJIeHUS.
banomern. MaHOMeTD. MODIIHEBOU
JKUIKOCTHBIN Hacoc. 3akoH
Apxumena. YciaoBusa IIaBaHUA TeEN.
BozayxonnaBaHnue.
PaGora m momuocTs. JHeprusa (14
)
Mexannyeckass padora. MOIIHOCTS. Hccnenosatb YCJIOBUSL PAaBHOBECUS 4’5’6’7
IInocTrie MexaHu3Mbl. MOMEHT CUJIBIL. phIyara
Vcemnosus DABHOBECUS pelyara. 1 ) 6
«30I10TOE TINABUIIO» MEXAHUKU. BUIBI SMEPATH pabOTYy CHIIBL.
DABHOBECHA. Koahdurnment | MU3MEpATE MOIIHOCTS.
MOJIE3HOTO EUCTBUS (KTIID. | U3mepsars KITJ] HaKIIOHHOM IIOCKOCTH.
DHuenrus. TTorenummanbHas " | BpIlUUCISITD KHI[ MPOCTBIX
KUHETHYECKas SHEPIUs. | MeXaHHU3MOB.
[IpeBpanienne s3HEepruu.
8 ki1acc
Tema,conep:xanue XapakrepucTiuKa BH/10B OcHoBHBIC
AeSITeJIbHOCTH Y4AIMXCS HanpasJIeHUs
BOCIIUTATEJIbHOM
IeATEILHOCTH
TenioBble siBJeHus (23 4)
Tenmosoe IIBUKCHUC. TennoBoe HaOmronate u3MeHeHue BHYTpeHHeﬁ 4’7
DAaBHOBCCHC. Temnenarvoa. | syenryy Tena nmpu Temtonepenade u
BuvrpeHHsas »sHeprus. Pabora wu T ——
Teruionenenaya. 1emIonpOBOIHOCTE. p : A

Kousexnusg. Nznvuenue. KonanuectBo
TEIUIOTHI. YIEJIbHAsI TEIIIOEMKOCTE.
Pacqu KOJIM4yeCTBAa TCIIJIOTHI IInu
TerUI000MeHe. 3aKOH COXDaHEHUSA U
IIDEBDAIIEHUS YHEDTUN B
MEXaHUYECKUX u TEILUIOBBIX
npolleccax. IInaBnenue Hu
OTBEDIEBAHUE KDUCTALINYECKUX TE.
VnenbHas TeIIoTa JIaBJICHUS.
Hcnavenune u xouneucanungd. Kunenue.

BixaxHocTh BO3IIvVXa. VnenbHasa
TeIUIoTa manoo0Ona3oBaHus.
OOBsICHEHNE U3MEHEHHS arneraTHoro
COCTOSIHHMS BeEIlIECTBA Ha OCHOBE
MOJIEKVIIIDHO-KMHETHYECKAX

MIDEICTABIECHUN. IIpeoOpnazoBauue
JHEDTUU B TEIUIOBBIX  MAalllMHAaX.

/IBuratenb BHVIDEHHETO CropaHusl.
I[TaboBas tvpnOuna. KIIJ Ttemmosoro
JIBUTATEIIA. DKOJIOTrHUYECKHE

SIBJICHUE TEI1000MeHa npy|
CMEILIMBAaHUU XOJOJHOW U TOps4ei
BOJIBI. Brruncnare KOJIMYECTBO

TEIJIOTHl U YJEIbHYIO TEMJIOEMKOCTH|
BELIECTBA MPU TeIIoNnepeaaye.
N3mepsaTh  yAeNbHYIO TEIIOEMKOCTh

BEIIECTBA. N3mepsars TETUIOTY|
TIJIaBJICHUS JbAa. Uccnenoarp
TETIJIOBBIC CBOMCTBa napaduHa.
HabGmonate W3MeHEHHsS BHYTPEHHEH
SHEPTHH BOJIBI B pe3ynbTaTe

HUCIIapCHUA. BrIUnCaaTh KOJIMYECTBO
TCIUIOTHEI B MpOoHECCax TCIUIONEpEaavn]
npu IUJIaBJICHUU W KPUCTAJJIU3AIUU,)
HUCITAapCHUHN U KOHACHCALIUH.

Breraucnars YACIBbHYIO TCILIOTY|

TJIaBJICHUS u napooOpa3oBaHHus]




MIDOOJIEMBI HCIIOJIB30BAaHMUSA TEILIOBBIX
MaliuH.

BEIIIECTBA.
N3mepsaTe  BIIaXKHOCTh
TOYKE POCHI.
OO6cyxnarb IKOJIOTHYECKUE
MOCTICICTBUS MIPUMCHECHHS
JBUTaTeNeil BHYTPEHHETO CrOpaHHs,
TETUIOBBIX U TUAPOIICKTPOCTAHIIHH.

BO3JyXa IO

DJeKTpuYecKue ABJIEHU S
(27 4)

Onekrnuzanvs Ten. /Ira nona HabGmonate sBnenusa onextpusaumu | 1.2 46,7
ANEKTHHIECKHUX 3ansion. Tell npu COINPUKOCHOBEHUH.
BzanmonelicTRre 3angaweHHBIX  Tell.

TThOROTHUKH. T — " OOBACHATD SBIICHUS AJICKTPHU3ALNUN

TTOITVITDORO THUKW. DIexkThrueckoe TEa " B3aNMMOICHCTBUSI

nmoie. 3akon C}‘%X“aﬁe““ﬂ JJIEKTPUUECKUX 3apsa0B.

ANEKTHUYECKOTO 3ansna. JlemuMocTh WccienoBats neficTRus

AMEKTHUYECKOTO 3ansia. IEKTHOH.

Ctnoenne aromMa. DIEeKThUYECKUi SJICKTPUYICCKOI'0 II0JIsI Ha TeElla U3

Tok. JleficTRUe ANeKThUYEecKOTo O MPOBOJHUKOB u JUBJIEKTPUKOB.

Ha AJNIEKTNUUECKUE 3andiibl. C06I/IpaTI> u UCIBITBIBATH

HUcTtounukm Toka. DnexkTnudeckas TEKTPHUECKYIO IETb.

mermb. Cwuma Toka. DIEKTHUUYECKOE

HamnnsHKeHne. AnekTpuueckoe N3mepsts cuiy TOKa B

conmnotuBnenne. 3akon Owma s JJIeKTpU4Yeckorn  nenu.  M3mepsarts

vugacTka 1menu. llocmenoBareinsHOE © HaHpﬂ)KeHI/Ie Ha yqaCTKe LEIH.

nanannenhHoe coennHeRne V3MepsTh MEKTPHHECKOe

MHOBOTHUKORB. PaboTta W MOIIHOCTK

ANEKTHUYECKOTO TOKA. 3akoH COIIPOTUBJICHHCE.

IIxovins—IJlena. Konnencaron. WccnegoBaTh  3aBUCHUMOCTH  CHUJIBI

IMnasuma GezomacHOCTH npu pa60Te C TOKa B IMPOBOJHUKE OT HAIPSHKECHUSI

d7eKTponpubopamu. Ha ero KoHmax. M3mepsaTe paboty u
MOIIIHOCTb 3JIEKTPUYECKOTO TOKA.
Bpruncisgte cuny TOKa B ILIENH,
paboTy U MOIIHOCTh ANEKTPUUYECKOTO
TOKA.
OOBSCHATH  SIBIIGHUS  HArpeBaHus
MPOBOAHUKOB JJIEKTPUYECKUM TOKOM.
3HaTh W BBINOJHATH  MpPaBUIIA
OesomacHocTM  mpu  pabore ¢
MCTOYHUKAMHU ITOCTOSIHHOI'O TOKA.

DJIeKTPOMATHUTHBIE
siBJjieHus (5 4)

OneiT Opcrema. MarauTHoe 3KCHepI/IMeHTaHBHO u3y4daTh 4’67
moiae. MarguTHoe T1MoOJ€ IIDSAMOTO SBJICHUS MACHHUTHOLO
ToKa. MaruutHoe IoJie KaTVIIKH C o "

TOKOM. ITocTossHHBIC MAarHUTHI. B3aUMOJACUCTBIS TCJI. YI3ydaTh
Margurtaoe IoJjie IIOCTOSIHHBIX SABJICHHUA HAMAarHU4YMBaHUS BCIIICCTBA
MarduToB. MarHuTHoe Ioie 3eMIIH. .HccaenoBats neiicTBre
ZB[3%HMOHCHCTBHC MarfuToB. |  37eKTPHUYECKOrO TOKA B IPSIMOM
eficTBMe MAarHUTHOTO TIOdS  Ha
o MIPOBOJHUKE HA MATHUTHYIO
MMDOBOTHHUK C TOKOM. DJEKTPUUYECKHI -
JIBHTATENb. ctpenky.OO0HapyXKUBaTh ICHCTBUE
MarHUTHOIO MOJIsI Ha TPOBOJIHUK C
TokoM. OOHapyKUBATh MAarHUTHOE
B3auMOJIENiCTBUE TOKOB.M3yyaTh
NPUHIHI 1eUCTBUS
3JIEKTPOABUTATENIS.

CgetoBble siBjaeHHs (13 1)

HUctounuku ceta. IIngMmonmHeitHOE 3KCHepI/IMeHTaJ'IBHO U3y4aTh SIBIECHUE 3’4

pacmpocTpaHeHHe cBeTa. Buaumoe

OTPpaXKCHUS CBCTa. HCCHGHOB&TL




nBrKeHne cBeTuil. OTpakeHue CBeTA.
3akoH oTbaxeHud cBeta. [limockoe
3epkaino. [Ipenomienne ceera. 3aKkoH
apeoMIIeHUus cBeTa. JIMH3EI.
doxvcHOE DACCTOSIHUE JIMH3EL.
Onrunyeckas Cuiia JUH3EL.
HN300paxeHus. naBaeMble JIUH30M.
I'ma3 xak onTu4deckas cucrema.
OnTuyeckue npuOOpHL.

CBOWMCTBAa HW300paKeHHsI B 3epKale.
W3mepsate  QokycHOe  paccTosiHUE
coOuparonieit JTUH3HI.

[TonyuaTs M300pakeHHE C MOMOIIBIO
cobuparonieii  nauH3bl.  Habmrogath
SIBJICHUE TUCIIEPCUU CBETA

9 kiace
Tema, conep:kanue XapakTepucTUKAa BUI0B OcHOBHbBIE
AeSITeJIbHOCTH Y4AIIMXCS HanpaBJIeHUs
BOCIIUTATEJILHOM
JIeITeJIbHOCTH
3akoHbI B3auMoNeicTBUS H
ABMKeHUA Tea (34 4)
MareonanbHas TOYKA. | PacCUMTHIBATh IYTh U CKOPOCTh IIPU 1,3,4,6,8
Cucrema oTcuera. Ilenemerenne. PAaBHOYCKOPEHHOM JBMIKCHHHU TeNa.
CkonocTh MDSAMOJIMHENHOTO
DABHOMEDHOLO nRibKkenns. | A3MEPATh YCKOpeHHe CBOOOIHOTO
IIpssmonnHeliHOE  DaBHOVCKODEHHOE | HaICHHUA.
IOBHJKEHHWE. MIHOBEHHAs CKODOCTh. | OmpenensTh NpOMIeHHBINH yTh U
VCKODEHUe. mnepeMenieHue. I 'paduku YCKOPEHHE JBHKSHHS TeNIa 110 TpaduKy
3aBHCHMOCTHU KHHEMaTUYEeCKHUX
BEIIMYUH OT BDEMEHU mpu | SABHCHMOCTH CKOpOCTH .
DaBHOMEDHOM U DAaBHOVCKODEHHOM | PABHOYCKOPCHHOTO IPAMOIMHCHHOTO
IBHOKCHUH. OTHOCHTENBHOCTH | IBUKEHHUS TEJIa OT BPEMEHHU.
MCXaHHUYCCKOTO TBWXCHUS. | BpIYUCIATH YCKOPEHUE TENA, CUIIBL,
e o cxcrowsr e, | ASTCTRYOMIE 1 o0, vacey
WHepnmaneHas — cucTeMa  oTcuera. | OCHOBE BTOPOro 3akoHa HbioTOHA.
3aKOHBI HreroToHa. Cpo6onuoe | McciaenoBaTh 3aBUCUMOCTD YAJIAHCHUS
mameHue. HeBecoMocTs. 3aKOH | CTaJbHOM MPYXHHBI OT MPHIOKEHHON
BCEMHUDHOTO TAroTeHusa. MMnvisc. | cpmpr
%2§E¥HBHOEOHXBD;;§EE§ MMITyJIbCa. 3KcnepHvMeHTaano HaXOJINTh
PaBHOJICVCTBYIOIIYIO IBYX CHIL.
HccnenoBaTh 3aBUCHMOCTE CHUJIBI
TPEHHS CKOJIbKEHMS OT IUIOLIAIU
COIPUKOCHOBEHHSI TEJI U CHJIbI
HOPMAaJIbHOIO J1aBJICHUS.
N3MepAaTh cuitbl B3aMMOICHCTBHS ABYX
TE.
N3mepsTs crity BCEMHPHOTO
TATCOTEHUS.
DKCNEPUMEHTATBHO HAXOIUTh LIEHTP
TSXKECTH IIJIOCKOTO Tena.
[IpuMeHsATh 3aKOH COXpPaHEHUS
MMITyJIbCa JIJIsl pacueTa pe3yabTaToB
B3aNMOJIEHCTBHSA TEIl.
MexaHu4yecKkHne KoJie0aHus Hu
BOJIHBI. 3BYK (18 1)
KonebatenbHoe — IBHKEHHE. | OOBIACHATE IIPOLECC KONEOAHHIA 3,4,7
Konebanus rovsa Ha ODVKHHC. | \oorgpes HUccrnenoBaTh 3aBUCHMOCTD
CB0oOOIHEIE KoneOaHus. N
KonebaTenphas cucrema. MasTruk, | TEPHONA KONEOAHNUI MasgTHIKA OT €ro
AMHHI/ITy,Z[a, Oepuoa, yactora | AJIMHBI U aMIUTATYAbI KOJIcOaHUH.




konebanuii. IIpeBpvalieHue >HEDIUU
apu KoJie0aTenbHOM IBMKEHUU.
Jarvxarommue KOJIeOaHus.
Briavxknennsie konebanus. Pesonasnc.
PacnpnocTnanenue KoJe0aHu B
VIIDVIUX cvemax. llomepedydnsle U
MIDOIOJBLHBIE BOJHBL. JIITWMHA BOJHBI.
CBs3b ITUHBI BOJHBI CO CKODOCTBIO €€
DACTIDOCTHAHEHU S u MEDUOTOM
(dacTtoToii). 3BVKOBBIE BOJTHBI.
CxopnocTh 3BVKAa. Bpeicota. TeMODnD u
IDOMKOCTh 3BYKa. OXO0. 3BYKOBOWU
pe30HaHC.

BBI4ncnsTh UIMHY BOJHBI B CKOPOCTB
pacIpoCTpaHEHUs 3BYKOBBIX BOJIH.
HccrenoBaTh 3akOHOMEPHOCTH
KoJIeOaHUl Tpy3a Ha MPYKHUHE.
DKCIEePUMEHTAIBHO OIPECIISTh
T'paHUIbl HaCTOTHI CIBIIINUMBIX
3BYKOBBIX KOJICOAHHH.

3JIeKTp0MaFHI/ITH06 moJie

(319)

OIHODOIHOE U HEOITHODOIHOE
MarguTtHoe molie. HampaBienune Toka
u HaIlbaBJIEHUE JIMHAN €ero
MAarHUTHOTO OJIA. IIpasuno
OVDaBYHKA. OOHapvkeHue
MAarHUTHOTO ToJNsA. [IpaBuUio neBOM
pDVKU. UHIVKOUS MATHUTHOTO TMOJS.
MarautHbeni notok. OneiTel @ananes.
DneKTnOMarHuTHas UHIIVKITNS.
Hanpanenue HWHIVKIIMOHHOTO TOKA.
IInaBuio Jlenna. SIBneHue
caMOMHIOVKIUU. [leneMeHHBIM TOK.
T'enevaron IEDEMEHHOTO TOKA.
IIbeobnazoBanus SHEpPIUH B
3JIEKTDOTEHEDATODAX.
Toaacdonmaron.
JIEKTDUYECKOU JHEDIUU Ha
DACCTOSTHUE. DIEKTHOMArHUTHOE
mojie. DJEKTDOMArHUTHBLIE  BOJHBI.
CKxopnocTh DacODOCTDAHEHUI
3JEKTDOMATHUTHBIX BOJH. Biusgaue
3JIEKTDOMATHUTHBIX HW3JIVIEHUHA Ha
)KUBble opranu3Mbl. KoseOareapHBIR
KOHTVD. Tlonvuenne
3ITEKTDOMATHATHBIX KoJIEOaHU.
[TouHIIMIBI DATUOCBA3U u
TEJIEBUIICHUS. DneKTnoOMarHuTHas
npunona ceera. [IpemomMiieHue csera.
ITokxazarens IDEIOMIICHHUS.
IIncnencus cBera. IIBera Tenm. TuIbl
onthyeckux crekrtnoB. Ilormomenue
U UCIVCKAaHHE CBEeTa aTOMaMH.
IInoucxoxnenue JIMHENYaTBIX
CIIEKTPOB.

Ilenemauya

OKCNEPUMEHTAIBHO U3y4aTh SIBJICHUS
MarHMuTHOTO B3aUMOJICHCTBUS TEI.
N3yuaTh siBI€HNS HAMArHUYMBAHUS
BCILIECTBA.

Hccnenosats nelicTBue
ANEKTPUYECKOTO TOKA B MPSIMOM
MIPOBOJIHUKE HA MArHUTHYIO CTPEJIKY.
OOGHapy>KuBaTh JIEUCTBIUE MAarHUTHOTO
T10JIS1 HAa MMPOBOJIHUK C TOKOM.
OOHapy>XK1MBaTh MATHUTHOE
B3aMMOJIEVCTBHE TOKOB. M3yuarh
MPUHLIMN AEHCTBUS AIEKTPOIBUTATEISA

1,4,6.7,8

CTnoeHue aToMa M aTOMHOI0 Ajapa

(13 u)

PanmnoakTHBHOCTE KaK CBUIETEIHCTBO
CIIOKHOT'O CTDOEHHUS aToMOB. Albha-,
oera- 1 ramMMa-usiivueHus. OIbIThI
Pesendovna. nennas monens aroma.
PammoakTuBHBIE IDEBDANIIEHUSI
aTOMHBIX saen. CoxpaHeHue
3apAI0BOr0 U MAacCOBOTO YHCET MPHU
SIIEDHBIX DEAKIIUX.
DKCIEDUMEHTAIBHBIE METOIBI
uccienoBanus yactui. IInoToHHO-
HEWTpPOHHASI MOJEIb AApa.

N3mepsTs 351eMeHTapHbII
AIIEKTPUYECKUH 3apsil.

Hab6nronaTes nmuHEYaThIe CIEKTPBI
U3ITy4EeHUS.

Ha6mronate Tpeku anbga-gacTuil B
Kamepe BunbcoHa.

OO0cyx)aath TPOOIEMbI BIUSHUS
pPaIuOaKTUBHBIX U3TyUYCHHH Ha

1,247




dusnyeckuil CMBICH 3aDII0BOr0 U
MaccoBoro yucen. M3oronsl. [IpaBuiia
cMelienus Wi anbba- u oera-
pacrazna Iy SIIEDHBIX DEAKIINIX.
DHEDIUA CBA3U YACTHII B SIIDE.
Ilenenune aneo voana. llenHas
peaknus. SnepHas YHEDTETHKA.
DKojoruveckue mnodaeMsl paboThI
ATOMHBIX YJIEKTDOCTAHITHIA.
Ho3sumernus. [lepuon monvnacmana.
3aK0H DaTUOAKTUBHOTO hacrana.
Bnusaue nannoakTUBHBIX U3JIVIEHUH
Ha J)KMBbIE ODTaHU3MBL. TepMosiepHas
peakuusi. ICTOUHUKYU SHEpPrUn
CoJHIla 4 3BE3I.

KHUBBIC OPraHU3MBbI

Crtonoenue M >Bojonust Bceenuoi
(S 9)

8OCT8.B. CTDOCHHE U nnogcxoxczleHHe Ha6monate u npuBoaute mnpumepsl | 3 47,8
M;’;;ZqHTO;Ta C%Cgﬁr;}{ oif “E::PPII%TTE;MBK U3MEHEHNs BUIA 3BE3THOTO Heba B
CTnoeHHe. W3NIVYeHWe W HBomfonms | Lo 1CHAC CYTOK
Comana wu 3Be3n. Crpoenue wu | CpaBHHBaTh ILIAHETHI 3eMHOM
sBoroNus BeeeHHoM. TP YIIIIE; [UIAHETHI-TUTAHTHI.
OOBsCHATH, (PUIHYECKHUE MPOILECCHI,
MPOUCXOISAIIUE B HEJAPAX 3BE3]T
O0o0maromee nopropenue (1 1) [loBroperne  u  cucremarmsauus | 1.2 345 6,7,8

HN3Y4YCHHOT'O MaTCpuajia

COI''TACOBAHO

[Iporokon 3aceganus Nel IIMO
€CTECTBEHHO-MAaTEMAaTHUYECKOTO IIUKJIAa
oT «25» aBrycra 2023 T.
Pykosogutens [LHIMO

Bynareukas C.IL

COI''TACOBAHO

3amecTuTens qupekTopa mo YBP

MBOY COIL Ne6 um.JI.JI. Tenurpina

«29 »asrycra 2023 r.

Komrens T.B.







