MyHuunansHoe OI0/KETHOE 00IIe00pa30BaTEIHHOE YUPEKICHHIE
«CrannmonHo-PebpuxuHckas cpeanss o0meo0pa3oBaTebHas KO
PeOpuxunckoro paitona Antaickoro kpas

PACCMOTPEHO COI'JTACOBAHO YTBEPXIAIO
IMETOANYECKUM OObeJHHEHHEM YUHTENIeH 3amectureneM aupekropa no YBP JIMpeKTop IIKOJIbI
B.H.Kouepruna I".B.lopodeera
Mportokon Ne___ oT«___» 2023 roga « » 2023 roga Ipukaz Ne____oT«___» 2023 roga

PabGouas nporpamma
yueoHoro npeamera (kypca) «Pu3ukay
7 kJjacce

OCHOBHOTI'0 00111ero 00pa3oBaHusA
Ha 2023 — 2024 y4eOHbIii roa

CocraButeanb: Kouepruna Beponuka HukonaeBHa, yuurens (Gpu3NKy nepBast KaTeropus

ct. Pebpuxa, 2023 rox



INOACHUTEJIbHAS 3AIINCKA

. PaGouas nmporpamma no yueOHOMy nipeamety «Du3ukay Uit 7 KJIacCOB COCTABIICHA B
COOTBETCTBUM C TPUMEPHON paboyeil mporpaMmMoil OCHOBHOTO OOIIero 00pa3oBaHUS
yueObHOro mnpeamera «®Dusmka»y (st 7- 9 kimaccoB 00pa3oBaTeNbHBIX OpraHH3aIni),
OOOpeHHON pelieHueM (eneparbHOTO YIeOHO-METOJUIECKOTO OOBEIUHECHHS 10 OOIIeMy
obpazoBanurio, mpoTtokos 3/21 ot 27.09.2021 1.

. JlanHasi mporpaMMa OpUEHTHUPOBAaHA HA UCIOJb30BaHHE ydeOHWKA: Dusmka. 7 Kiacc:
yueOHuk / A.B. Ilepbrukun. — 6-¢ u3n., crepeorun. — M.: Jlpoda, 2017. — 224 c.: un.

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITIPEJIMETA «®U3UKA»

Kypc ¢usuku — cucremooOpasyronuii  yisl  €CTECTBEHHO-HAy4YHBIX  Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UYECKHUE 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB U SIBICHUH,
M3y4aeMbIX XMMUEH, OHoioruei, actponomueii u ¢usnueckoit reorpadueil. dusznka — 3TO
IpeIMET, KOTOPbI HE TOJbKO BHOCHUT OCHOBHOM BKJIAJ] B €CTECTBEHHO-HAyYHYIO KapTHHY
MHUpa, HO M TMpEeNoCTaBiseT Hauboyiee SICHbIE OO0paslbl MPUMEHEHUS HAyYHOrOo METoAa
MO3HAHUS, T. €. CII0C00a MOIyYeHHs JOCTOBEPHBIX 3HaHM 0 Mupe. Hakonen, ¢puznka — 310
MpeIMeT, KOTOPhIN Hapsdy C JPYTUMHU €CTECTBEHHO-HAYYHBIMHU MpPEIMETaMH JOJKEH IaTh
IIKOJIbHUKAM TpEeACTaBIE€HUE OO0 YBIIEKATEIbHOCTU HAYyYHOTO MCCIEAOBAHUA U PaJOCTH
CaMOCTOSITENILHOTO OTKPBITHSI HOBOTO 3HaHusA. OnHa W3 TIaBHBIX 33434 (U3HUYECKOTO
00pa3oBaHusl B CTPYKType 00IIero oopa3oBaHUsi COCTOUT B (hOPMHUPOBAHHH €CTECTBEHHO-
HAyYHOW TPAaMOTHOCTH M MHTEpeca K HayKe Yy OCHOBHON MacChl 00y4aroluxcs, KOTOpbIE B
JanpHelmeM OyayT 3aHsTHl B CaMbIX pa3HOOOpasHbIX cdepax nesTenbHOCTH. Ho He MeHee
Ba)XHOH 3a7aueil sBIseTCs BbISABICHHE M MOATOTOBKA TAJAHTJIMBBIX MOJIOJABIX JIOACH JUIs
NPOJODKEHUsT 00pa30BaHUs U JAajibHEHIIed NpodecCHOHaIbHOW AESITEIbHOCTH B 00JIaCTH
€CTECTBEHHO-HAYYHBIX MCCIEN0BAHNN U CO3aHUN HOBBIX TEXHOJIOTUN. COrIacCHO MPUHIATOMY
B MEX/JIYHapOJHOM COO0OIeCTBE ompejeneHnio, «EcTecTBeHHO-HayuHasi rpaMOTHOCTh — 3TO
CHOCOOHOCTh 4YEJIOBEKAa 3aHMMaTh AaKTHBHYI TPaXJIAHCKYIO IO3UIHUI0 10 OOLIECTBEHHO
3HAQUMMBIM BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMH HayKaMH, M €ro TOTOBHOCTh
MHTEPECOBATbCS €CTECTBEHHO-HAYUYHBIMU HesMHU. HaydHO rpaMOTHBIN 4eIOBEK CTpEeMHTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXAEHMM NMPOOJIEM, OTHOCSIIUXCS K €CTECTBEHHBIM
HayKaM M TeXHOJIOTUSM, YTO TpeOyeT OT HEero CleyIoNX KOMIETEeHTHOCTEN!:

—Hay4YHO OOBSICHATD SIBJICHHUS,

—OIICHUBATh U TOHUMATh OCOOCHHOCTU HAYYHOT'O UCCIIE0OBAHUS,

—MWHTEPIPETUPOBATh JAHHBIE M HCIOJIb30BAaTh HAy4yHbIE JO0KAa3aTeNbCTBA JUIS
MOJIyYEHHUs] BBIBOIOBY.

N3yuenne Qu3nku crnocoOHO BHECTH peIIAIIMK BKJIag B (GOPMHpPOBAHUE
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH O0Y4arOLINXCS.

HEJIX U3YUYEHUSA YYEBHOI'O TIPEJIMETA «®U3UKA»

enu n3yuyeHnus U3NKU HA YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUs OMpPEIeTCHbI B
Konnenmuu mpenogaBanust yueOHOro mpeamera «®Pusmka» B 00pa3oBaTEIbHBIX
opranm3anusax Poccuiickoit deneparuu, peaqu3yOMMUX OCHOBHBIE 00IIE00pa3oBaTEIbHBIC
nporpaMMbl,  yTBepKIEHHOW  pemeHuem Kommermmn  MwuHHCTEpCTBA  MPOCBELICHUS
Poccwiickoit @eneparuu, mpotokost ot 3 gekadps 2019 r. Ne [TK-4BH.

Henun nzyuenus Guzmku:

—TpuoOpeTeHne MHTEepeca M CTPEeMJICHHsI OOydaloluXcsi K HaydHOMY H3y4EHHUIO
MIPUPOJIBI, PA3BUTHE UX WHTEIJICKTYaTbHBIX U TBOPUYECKHUX CIIOCOOHOCTEI;

—pa3BUTHE TMPEACTABICHUH O HAy4YHOM METOJleé IMO3HaHus U (GOpPMUPOBAHUE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYXKAIOIINM SIBJICHUSIM;

—(opMupoBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3y4eHHUS OCHOB



CTPOCHUS MaTepuu U PyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

—popMupoBaHie NPEACTaBICHUH O poiau (U3MKU A8  pa3BUTHS  APYrHX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA;

—pa3BUTHE MPEACTaBICHUH O BO3MOXHBIX cdepax Oyaymeill mpodeccuoHaIbHON
NEeSITEIbHOCTH, CBSI3aHHOM € (U3UKOM, MOATOTOBKA K JalbHEHIIEMY OOYYEHHIO B 3TOM
HalpaBJICHUU.

JlocTmkeHre 3THX LeJeil Ha yYpOBHE OCHOBHOrO 0oOIero  oOpazoBaHuUs
o0ecrneunBaeTcsl pelIeHueM CIelyoIuX 3a4a4:

—TIpUOOpPETeHNE 3HAHWKA O JMCKPETHOM CTPOSHHH BEIIECTBA, O MEXaHHMYECKHX,
TEIUIOBBIX, YIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

—TIpHOOpPETEHNE YMEHUIH ONUCHIBATH W OOBSACHATH (PU3MUECKUE SBJICHUSA C
UCIIOJIb30BAaHUEM I10JTyYEHHbBIX 3HAHUI;

—OCBOEHHE METOJIOB PEIICHHs MPOCTEHIIMX PACYETHBIX 3aad C HCIIOJIb30BAaHUEM
bu3nuecKkux Mojeel, TBOPUYECKUX U MPAKTUKO-OPUECHTUPOBAHHBIX 33/]a4;

—pa3BUTHE YMEHHH HAOIIOIaTh NPUPOAHBIC SBICHUS W BBIIOJHATH OIBITHI,
nabopaTopHble paOOTbl M SKCIIEPUMEHTAJbHBIE MCCIECIOBaHUA C  HUCIOJIb30BaHUEM
MU3MEPUTEIBHBIX PHOOPOB;

—O0cBOeHHE NPUEMOB pabOThl ¢ MHOPMaLUEH (U3NUIECKOr0 COAEpIKaHUs, BKIHOYas
MH(POPMALIUIO O COBPEMEHHBIX NOCTI)KEHUSX (DM3UKH; aHAIM3 U KPUTHUECKOE OLICHUBAHHE
nHpopMmanuu;

—3HAaKOMCTBO €O cdepamMu NpodhecCHOHAIBHOW JesITeIbHOCTH, CBS3aHHBIMH C
(GU3UKOM, U COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHXKEHMSX (husnyeckon
HaYKH.

MECTO YYEBHOT O TIPEJMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBuun ¢ ®I'OC OOO ¢wusuka sBisercs 00s3aTeNbHBIM IpPEAMETOM Ha
YPOBHE OCHOBHOTO 00mIero oOpa3oBanus. JlaHHas mporpamma IpeaycMaTpUBAeT MU3ydeHHUe
¢u3uku Ha 0a30BOM ypoBHE B 00bEMe 238 4 3a Tpu roja oOydeHus Mo 2 4 B HeJeNo B 7
u 8 kimaccax u 1o 34 B Henenmo B 9 kiacce. B TemarmueckoMm IIaHWpOBaHUU Ui 7 U 8
KJIACCOB TMpeIoJiaraeTcsi pe3epB BPEMEHH, KOTOPBIA YUYMTENb MOXET HCIHOJIb30BaTh IO
CBOEMY YCMOTPEHHUIO, a B 9 KJ1acCe — MOBTOPUTEIHLHO-0000IIAIOIINI MOTYIb.

Pabouas mporpamma cocrtaBieHa Ha 34 ydeOHble Helenu MO 2 4aca B HEJENIo,
o0mmii 00beM 68uacoB B roj.

KonTtponbHbIX padot — 4, 1abopaTtopHbIX padoT — 6

KonTpoib 3HaHMi, YMeHHI, HABBIKOB NMPOBOAUTCH B (pOpMe YCTHOIO OIpOcCa,
KOHTPOJIbHBIX PabOT, TECTOBBIX PabOT, TaOOpaTOPHBIX PadoT.

OteHOUHBIE CpecTBa 1O (GU3UKE /IS 7 Kilacca COCTaBJICHBI Ha OCHOBE:
- Ousnka. /umaktuueckwe Marepuanbl. 7 Kiacc: ydeOHo-mMeroamueckoe mocodue/ A. E.
Mapon, E.A. Mapon. — M.: Jlpoda, 2014. — 123 c.: u.
- ®usmka. 7 k1. Metoaudeckoe nocooue/ H.B.@wunonouu. — 3-¢ m3j., crepeorun. — M.:
Hpoda,2016. — 189 c.

H3menenusn, enecennvle ¢ yueOHyI0 npozpammy u ux 060CHO8aHUE.

2 4yaca u3 3-X, OTBEJCHHbIC Ha Pe3epB, pacHpeaeNeHbl CIeayonmuM oopasom: 1 vac
nobasiieH B TeMy «@Du3uveckne BETUYMHBI» paznen «Duszuka W ee poib B MO3HUHHUU
OKpY’KaIoIIero MHupa»; 2 yaca 100aBieHbl B TeMy «MHepuus, Macca U IJIOTHOCTBY pa3ziel
«/IB>KeHUe U B3aUMOJICHCTBHE TEID.



INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

Wzyuenne yueOHOoro mpeamera «®Pusnka» Ha ypPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHMsi  JOJDKHO  O0ecrneurMBaTh  JOCTHXKEHHE  CIEAYIOIIUX  JIMYHOCTHBIX,
METaNpPEIMETHBIX U ITPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

Ilampuomuueckoe éocnumanue:

—TIpOSIBIICHHE HWHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHICKOM
¢du3nUecKoil HayKu;

—IIEHHOCTHOE OTHOILIEHUE K JOCTHKCHHSIM POCCUNCKHUX YUEHBIX-(PU3UKOB.

I'pasicoanckoe u 0yxo6Ho-Hpagcmeennoe gocnumanue:

—TOTOBHOCTh K AaKTHMBHOMY YYacTHIO B OOCYXJECHHUU OOIIECTBEHHO3HAYMMBIX U
ATUYECKHUX MPo0sIeM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM OCTHXKEHUH (pr3ukw;

—O0CO3HaHHE BaXKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B A€ATEIHLHOCTH YUEHOTO.

Ocmemuueckoe gocnumanue:

—BOCIIPUATHE OSCTETHYECKUX KauyecTB (U3MUYECKOM Hayku: €€ TrapMOHUYHOTO
MOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:

—OCO3HaHUE LEHHOCTU (PU3MYECKOW HAyKHM KaK MOILIHOIO MHCTPYMEHTa IO3HaHUs
MU, OCHOBBI PA3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONICH KYIbTYpPHI;

—pa3BUTHE HAayyHOW JIOO03HATENBPHOCTH, WHTEpeca K  HCCIICHOBATEILCKOM
JESTEIbHOCTH.

Dopmuposanue Kyabmypot 300p06ba U IMOUUOHATLHO20 O1A2ONOAYYUA:

—OCO3HaHWe IIEHHOCTH  Oe3omacHOro  oOpa3a  KH3HMU B  COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, Ba)KHOCTH MpaBU OE30MacCHOTO IOBEIEHUS Ha TpPaHCIOpTE, Ha
JIOpPOrax, ¢ EKTPUYECKUM U TETJIOBBIM 000PYIOBAHHUEM B IOMAIIHUX YCIOBHSIX;

—Cc(hOpMHPOBAHHOCTh HaBbIKAa pediekCHu, MpU3HAHUWE CBOETro IMpaBa HAa ONIMOKY H
TaKOro € IpaBa y APyroro 4ejaoBeKa.

Tpyoosoe 6ocnumanue:

—AaKTHBHOE y4YacTHE B PEIICHUM MPAKTUUYECKUX 3a7ad (B pamMKax CEMbH, IIKOJIHI,
ropojia, Kpasi) TEXHOJIOTHYECKON U COLMaIbHONW HAIIPAaBIEHHOCTH, TPEOYIOIIKUX B TOM YHUCIIE U
(bu3nUecKrux 3HaHUMH;

—MWHTEpEeC K MPAKTUIECKOMY H3yUEHUIO0 Ipodeccuii, CBI3aHHBIX C (PU3UKOM.

JKonozuueckoe eocnumanue:

—OpHEHTalUsl Ha NpUMeHeHHe (QU3MUECKUX 3HAHMM N7 pellieHus 3ajad B 00JacTH
OKpYXKarollel cpelpl, IIIAaHUPOBAHMS MOCTYIIKOB U OLEHKU UX BO3MOXKHBIX IOCIIEIACTBUN IS
OKpYKalolleu cpeibl;

—O0CO3HaHHe INI00ATBHOr0 XapakTepa 3KOJOTHUECKUX MPOoOIeM U MyTel UX perieHus.

Adanmayua o0yuaruiezoca K UIMEHAIOWUMCA YCI06UAM  COUUATLHOU U
npupooHoil cpeowvl:

—TI0TPeOHOCTh BO B3aUMOJICHCTBUU TPHU BBIMOJIHEHUU HCCIEAOBAaHUNH M IMPOEKTOB
(bu3MYECKOI HANIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JPYTHUX;

—TIOBBIILIEHNE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO NeSTEIbHOCTb;

—T0TpeOHOCTh B ((OPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4uciIe (HOPMYTUPOBATH UJIEH,
MOHSTHS, TUTIOTE3bI O GPU3NYECKUX 0OBEKTAX U SIBICHUSX;

—O0CO3HaHue JAe(PUIUTOB COOCTBEHHBIX 3HAaHMH M KOMIIETEHTHOCTEH B o00jacTu
buzuky;

—IUTAHUPOBAaHHUE CBOETO PA3BUTUA B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHUM;

—CTpeMJICHHUE aHAJIW3UPOBaTh M BBISBISTH B3aUMOCBSI3U MPHUPOABI, OOIIECTBA U
HKOHOMHKH, B TOM YHCJIE C UCIOJIB30BaHUEM (PU3NUECKUX 3HAHUM;

—OIIEHKa CBOMX JCHCTBHI ¢ y4éTOM BIHMSHUS Ha OKPYXKAIOIIYIO CpPely, BO3MOXKHBIX
17100 TbHBIX TOCIECTBHHA.



METAINIPEJMETHBIE PE3YJIbTATBI

YHHUBepcalbHbIE TTO3HABATEbHBIC ICHCTBHS

bazoevie nozuueckue oeiicmeusn:

—BBISIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH O0BEKTOB (SIBIICHUI);

—YCTaHABJIMBATh CYIIECTBEHHBIM MpHU3HAK KiIacCU(UKALNUM, OCHOBAaHUS s
0000111IeHUSs 1 CPAaBHEHUS;

—BBISBIISATH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paccMaTpUBaeMbIX (haKkTax, JaHHbBIX
U HaOJIOJICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBJICHUSM;

—BBISABIIATH IPUYUHHO-CIICJCTBEHHBIE CBSI3U MPU W3YYEHUH (PU3NYECKUX SIBICHUU U
IPOIIECCOB; JeJaTh BBIBOJBI C HCIOJB30BAaHHEM JIEAYKTHUBHBIX M  HHIYKTHBHBIX
YMO3aKJIIOU€HU, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS3AX (PU3NYECKUX BEITUUMH;

—CaMOCTOSATEJIbHO BBIOMpATh CHoco0 pemeHus Yy4yeOHOH (usnueckor 3amauu
(cpaBHEHUE HECKOJBKHX BapHAaHTOB pEIIEHUs, BbIOOp HamOojee MOIXOMASIIEro ¢ y4&TOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

bazoevie uccneooeamenvckue oelicmeus:

—MWCIOJIB30BATh BOMPOCH KaK UCCIIEA0BATEILCKUN HHCTPYMEHT TIO3HAHUS;

—TIPOBOJUTh IO CAMOCTOSATEIBHO COCTABICHHOMY IUIaHY ONBIT, HECIOXKHBIN
($u3nUecKnil SKCTIIEPUMEHT, HEOOJIBIIIOE HCCeI0BaHNEe (PU3NIECKOTO SBIICHHUS,

—OIIEHUBATh Ha MPUMEHUMOCTH U JIOCTOBEPHOCTh HH(POPMAILINIO, TOYYEHHYIO B XOJI€
UCCIICIOBAaHUS WIIH YKCIIEPUMEHTA;

—CaMOCTOSITEIbHO (OPMYIUPOBAaTH OOOOIIEHHWS W BBIBOABI IO pe3yibTaTaM
pOBEIEHHOTO HAOIIOACHUS, OIIBITA, UCCIICTOBAHMS,

—TIPOTHO3UPOBATh BO3MOYKHOE JalibHEHIee pa3BUTHE (PU3MUECKHUX MPOIIECCOB, a
TaKXXe BBIIBUTATh MIPETIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHUSAX M KOHTEKCTaX.

Paooma c ungpopmayueii:

—IIPUMEHSATh PAa3JIMYHBIE METO/bI, MHCTPYMEHTHI U 3aIpOoChl TIPHU TIOMCKE U OTOOpe
MHGOPMALIMU WU TAHHBIX C YYETOM MpeUI0KeHHON ydeOHOU (u3ndeckoil 3a1auu;

—aHAJIM3UPOBaTh, CHUCTEMATHU3UPOBAaTh W  WHTEPIPETUPOBATH  HWHPOPMAIHIO
pa3IMYHBIX BUJOB U (DOPM IMPE/ICTABICHHUS,

—CaMOCTOSITEIbHO BBIOMPATh ONTHUMAaNIbHYIO (hOpMY IpesncTaBiIeHUs] HHPOpMaLUU U
WTIOCTPUPOBATH pelllaeMble 3a7aui HECTOKHBIMH CXEMaMH, TuarpaMMamMu, HHOH Tpadukoit
1 UX KOMOWHAIIUSIMH.

YHuBepcanbHble KOMMYHUKATUBHBIC JIEHCTBHS

Obwenue:

—B XoJIe 00CyXJeHHUsl yueOHOro MaTepHuala, pe3ysbTaToB Ja0opaTOpHbBIX padoT U
IPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKTAaeMOH TEeMBbI W BBICKA3BIBATh HJICH,
HalleJICHHbIE Ha pellleHue 3a1auu 1 MoAJepKaHue OJIaroenaTeIbHOCTH OOIEHMS;

—COIIOCTaBIISITh CBOM CYXKICHHS C CYXICHUSMH JPYTUX YYaCTHHKOB JHAaJora,
OOHapy>KUBATh Pa3InYMe U CXOJICTBO MO3ULIUH;

—BBIPAXKATh CBOKO TOYKY 3PECHHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;

—TMyOMUYHO TPEACTABIATH PE3YyJIbTAThl  BBIMTOJHEHHOTO (DU3MUECKOTO  OIBITa
(9KCIIepUMEHTa, CCIIeIOBAHNUS, TIPOCKTA).

Coemecmnasn deamenvHocmy (COmpyoHUYeCmeo):

—IIOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBAa KOMaHTHON U WHAWBUIYAITBHON paObOTHI
IPY PELICHUH KOHKPETHOH pu3nueckoi mpoOiemsl;

—IpPUHAMATh IEJTH COBMECTHOW JEATENbHOCTH, OPTraHW30BHIBATh NEHCTBHSA MO €&
JOCTHKEHUIO: paclpeAessTh PO, 00CYXKAaTh MPOLECCH U PE3yIbTaThl COBMECTHOW PabOTHI;
0000111aTh MHEHUS HECKOJIILKUX JIONEH;

—BBINOJHATH CBOIO YaCTh Pa0OTHI, JOCTUrash KAYeCTBEHHOI'O pe3yjbTara Mo CBOEMY
HAIPAaBJICHUIO U KOOPAUHUPYS CBOU JECUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;

—OIICHWBaTh Ka4yecTBO CBOEr0 BKJI3Ja B OOMMHA MPOAYKT MO KPHUTEPHSIM,



CaMOCTOSITENILHO C(OPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.
YHuBepCabHbIE PETYJIATUBHBIE IEHCTBUSA

Camoopeanmauuﬂ:
—BbIIBJIATH HpO6J’I€MBI B JXH3HCHHBIX H y‘Ie6HbIX CUTyalusix, Tpe6YIOH_[I/IX JIA
pelicHusd (I)I/ISI/I‘IGCKI/IX 3HaHHfI; —OPHUCHTHUPOBATLECA B PA3JIMYHBIX IMMOAXOAAX MPHHATHA

pelieHuit (MHIMBUyaIbHOE, IPUHATHE PELICHUS B TPYIIE, IPUHATHE PELUICHUN IPYIIIO);

—CaMOCTOSITEIbHO COCTAaBIISITh AITOPUTM pelieHus (pU3MUecKod 3aaud WM TUTaHa
UCCIIEIOBaHUSI € YYETOM MMEIOIIMXCA PEecypcoB U  COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHUPOBATH MpearaeMbie BAPUAHTHI PEIICHUM;

—J1enaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

Camokonmpons (pehrexcusn):

—J1aBaTh a/ICKBAaTHYIO OLIEHKY CUTYAllUH U Mpe/ajiaraTh IiaH e€ n3MEHEHHUS;

—OOBSICHITh TPUYUHBI JOCTIKEHUS (HEIOCTHIKCHHS) PE3YJIbTaTOB IESATEIBHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

—BHOCUTh KOPPEKTHBBI B JEATCIBHOCTh (B TOM 4YHCIIE B XOJ BBIIOJHEHUS
(bU3UYECKOro UCCIEOBAHMS WU MTPOEKTa) HA OCHOBE HOBBIX 00CTOSTENHCTB, M3MEHUBIIUXCS
CUTYaIlui, YCTAaHOBJICHHBIX OIMMUOOK, BO3HUKIIUX TPYTHOCTEH;

—OIIEHUBATh COOTBETCTBHUE PE3YJIbTATA IIENIA U YCIOBUSIM.

OmoyuonanvHvlil uHmMeN1eKm:

—CTaBUTh ce0s Ha MECTO JAPYroro 4YeioBeKa B XOJIe CIOpa WIM AUCKYCCHH Ha
HAyYHYIO TeMY, IOHUMAaTh MOTUBEI, HAMEPCHHSI U JIOTHKY JPYTOToO.

Ilpunamue ceba u opyzux:

—TIIpU3HaBaTh CBOE NPAaBO HA OMMOKY TNpH pEmIieHUH (DU3MYECKHX 3aJad WIH B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE K€ MPaBO JPYToro.



NPEAMETHBIE PE3YJIBTATHI (7 xnacc)

IIpenmeTtHble pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD
y OOy4aIOIIUXCS YMEeHUIL:

—MUCHOJb30BATh TMOHATHS: (U3MYECKHME M XHMHUYECKHE SBJICHUSA; HaONI0JIeHHeE,
OKCIEPUMEHT, MOJIeNlb, THUIOTE3a; CAWHUIBI (U3NYECKUX BEIMYMH; aTOM, MOJIEKYIIa,
arperaTHble COCTOSIHMsI BellecTBa (TBEPAOE, JKUAKOE, Tra3zo00pa3HOEe); MEXaHMUYECKOoe
JIBUKEHHE (paBHOMEpHOE, HEpPaBHOMEPHOE, IIPSIMOJIMHEIHOE), TpaeKTopus,
paBHOAEHCTBYyomass  cui, aAedopmanus  (ympyras, —IJJacTUYecKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

—pa3nuyate sBieHus (auddysus; TemioBoe JBUKEHHE YACTUL[ BELIECTBA;
paBHOMEpPHOE JBM)KEHHE; HEPAaBHOMEPHOE [BWKEHUE; WHEpLUS; B3aUMOJCHCTBUE TEI;
paBHOBecHE TBEPIBIX TeJl ¢ 3aKPEIUIEHHON OChIO BpAlLlEHUs; Nepejayda AaBJICHUs TBEPABIMU
TeJIaMH, JKUIKOCTAMH M TazaMu; atMoc(epHOe JaBlieHHE, IUIaBaHUE TeEI; MPEBPALICHUS
MEXaHUYECKOM PHEpPruu) Mo OMNMCAHUI0 HUX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3MUYECKOE SBICHUE;

—pacro3HaBaTh MpOSBICHUE H3YYEHHBIX (U3NYECKUX SBJICHUH B OKPY)KaIoLIeM
MHUpE, B TOM 4uciie (U3NYECKUE SIBICHUS B NMPUPOAC: MPUMEPHI JBMXKCHUS C PAa3TUYHBIMUA
CKOpPOCTSIMU B KMBOW M HEKUBOM MpHUpOJE; NeHCTBUE CUIIBI TPEHUS B MPHUPOJIE U TEXHUKE;
BIMSIHAE aTMOC(EpPHOTO JABICHHWS HAa JKMBOW OpPraHW3M; IUIaBaHUE PBIO; phIYard B Teie
4eJOBEKa; IpPU STOM IMEPEeBOAUTh IMPAKTUYECKYIO0 337adyy B Y4eOHYIO, BBIICIATh
CYIIECTBEHHBIE CBOMCTBA/IIPU3HAKU (PH3HUECKUX SBICHUMH;

—OINMCHIBaTh HM3y4YCHHbIE CBOWCTBA Tel U (PU3MUECKUE SBICHMS, MCIIOJIb3YS
¢duszndeckue BeENMMYMUHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpEMs, IyTh, CKOPOCTbH,
CpeIHsIsl CKOpOCTh, CHJIa YIPYTOCTH, CHJIa TSXKECTH, BEC Tela, CUjla TPEHUs, AaBICHUE
(TBEpHOroO TEna, KUAKOCTH, ra3a), BRITAJIKUBAONIAs CUJIa, MEXaHUYecKask paboTa, MOIIHOCTb,
IUIEYO CHJIbI, MOMEHT CHJIbI, KO3()PUIMEHT MOJE3HOro ACHCTBUS MEXaHU3MOB, KHHETHYECKast
¥ TIOTEHIMAJbHAS JHEPTHs); MPH ONMUCAHWW TPABWIBHO TPAKTOBATh (DU3MUYECKUI CMBICT
UCTOJIb3YeMbIX BEJIMYMH, UX OOO3HAUYEHUS W €AMHUIBl (DU3NYECKHX BEJIWYHMH, HAXOAUTh
(bopMyITBI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUYMHY C APYTUMH BEIWYMHAMH, CTPOHUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUYUH;

—XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKHE SBICHHUS M IPOLECCHI, MCHOJB3YS
npaBUia CIOXKEHMs cuil (BIOJb OAHOM mpsmoii), 3akoH ['yka, 3akoH Ilackams, 3akoH
Apxumena, MpaBuiIO paBHOBecHs pblyara (0OJ0Ka), «30J0TOE€ NMPABUIO» MEXAHUKH, 3aKOH
COXpaHEHMsI MEXaHMUYECKOW SHEPTHH; MPU ITOM J[aBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U
3aMMChIBaTh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

—OOBACHATh (pU3MYEecKHe SBICHMS, NPOLECChl W CBOWCTBA TeJ, B TOM YHUCIE U
B KOHTEKCTE CHUTYallMii TPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh HPUIHHHO-
CJICZICTBEHHBIE CBSI3M, CTPOUTHh O0BSACHEHHE M3 |—2 JOrMYecKHx LIaroB ¢ onopoi Ha 1—2
M3YYEHHBIX CBOMCTBA PU3NYECKUX SBJIECHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

—pemarb pacu€THble 3a7aud B 1—2 JeicTBUS, MCIONB3YS 3aKOHBI U (DOPMYIBL,
cBs3bIBaONIME (M3MYECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCJOBMS 33Jayd 3allMChIBAaTh
KpaTKoe ycJOBHE, MOJCTaBIATh (PU3NUYECKUE BEIUYUHBI B (DOPMYJIBI U MPOBOJIUTH PACUETHI,
HaXOJHUTh CIIPABOYHbIE JIaHHblE, HEOOXOAWMBbIE JJs pelIeHus 3aJady, OLEHUBATh
PEATMCTUYHOCTD MOTyYeHHOH (pU3nuecKol BEINYMHBI,

—pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIM (PUIUUECKUX
METO/IOB; B ONMCAHUU HCCIIEAOBAHUS BBLICIATH MPOBEPSEMOE MPEAINONIOKEeHHE (TUIOTE3Y),
pa3ianyaTh U MHTEPIPETUPOBATH MOJIYUYEHHBINH PE3yJIbTaT, HAXOJIUTh OLIMOKHU B XOJE€ OIBITA,
JIeNIaTh BBIBOJIBI IO €r0 Pe3yJibTaTaM;

—IIPOBOJUTh ONBITHl MO HAOMIOAEHUIO (PU3MUECKUX SBICHUH WIM (PU3MUECKUX
CBOWCTB Tel: (HOpMYyIUpOBaTh IPOBEPSIEMbIE MPEANONOKEHHs, COOUpPATh YCTAHOBKY
U3 IPEJI0KEHHOT0 000PY10BaHMsl, 3alIUCBIBATh XOJ1 OIbITA U (DOPMYIUPOBATH BHIBO/IBI;

—BBINOJHATH NPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CUIIbI



U TEMIIepaTypbl C HCIOJIb30BAaHHEM AaHAJIOTOBBIX W LU(POBBIX NPUOOPOB; 3aNUCHIBATH
HOKa3aHUs IpUOOPOB C YUETOM 3aJaHHOH aOCOIIOTHOMN MOTrPEIIHOCTH U3MEPEHUH;

—IIPOBOJIUTH MCCJIEIOBAHNE 3aBUCUMOCTH OJHOM (pU3MUecKOW BEIUYHHBI OT APYTroOi
C HCIOJb30BAaHMEM INPAMBIX H3MEPEHHUH (3aBUCUMOCTH IYTH PABHOMEPHO JBHXKYILErOCs
Tela OT BPEMEHU JBMKCHHs TeJa; CWIbl TPEHHUS CKOJIBKEHHMS OT Beca Tenlna, KadecTBa
00pabOTKM MOBEPXHOCTEH TE€I M HE3aBUCUMOCTH CHUJIbl TpPEHUs OT IUIOLAau
COIPUKOCHOBEHUS TEJ; CUJIbl YIPYTOCTH OT YJIMHEHUS IIPYKUHBI; BBITAIIKUBAIOIICH CHIIBI OT
00béMa NOrpyKEHHOM YacTH Tejla M OT IJIOTHOCTH JKHJIKOCTH, €€ HEe3aBUCUMOCTH OT
IUIOTHOCTH TeJNla, OT TIyOWHBI, Ha KOTOPYIO IOTPYXKEHO TEJO; YCJIOBUH IUIaBaHUS TeJ,
YCIOBUM paBHOBECUS pblyara M OJIOKOB); YYacTBOBaTb B IUIAHUPOBAHUM Yy4eOHOTrO
UCCIICIOBaHMs, COOMpATh YCTAaHOBKY M BBINOJIHATH W3MEPEHUs, CIEIys MPEII0KECHHOMY
IU1aHy, (PUKCUPOBATH PE3yJbTaThl MOJyYEHHON 3aBHCHUMOCTU (PU3UYECKUX BEIUYMH B BHUJE
NPEUIOKEHHBIX TAOJIHI U TPa(UKOB, AeTaTh BEIBOABI 110 pe3yabTaTaM HCCIEI0BaHUS;

—IIPOBOJIUTh KOCBEHHBIE M3MEpPEHUs] (PU3NUYECKUX BEIMYUH (IUIOTHOCTHh BELIECTBA
JKUJKOCTU U TBEPAOTO TENA; CUJla TPEHUS CKOJIBKEHMS; TaBJICHUE BO3/yXa; BbITAIKUBAIOIAS
cuJia, ACUCTBYIOLIAsl Ha NOTPYKEHHOE B )KUJKOCTh TEJN0; KOAPGHUIMEHT NOJIE3HOrO IeHCTBUSA
IPOCTBIX MEXAHU3MOB), CIeAys MPEJIOKEHHON MHCTPYKLMU: IPU BBITOJHEHUU HW3MEpPEHUN
coOMpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIUUCIISTH 3HAUEHHUE UCKOMOM BEJIMUMHBI,

—Co0II01aTh MpaBUIa TEXHUKM O€30IacHOCTH Ipu paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

—YKa3blBaTh INPUHIUIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMICTB: BECHI,
TEPMOMETpP, JUHAMOMETpP, COOOILAIOLIMECS COCYIbl, OapoMeTp, phlyar, IOJBMXKHBIM HU
HEIOJIBUYKHBIN 0JIOK, HAKJIIOHHAS TIOCKOCTb;

—XapaKTepu30BaTh MPUHIMIIBI JACUCTBUS HU3YYCHHBIX NPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMNOpOM Ha UX OmNHucaHus (B TOM 4YHUCIE: MOIIIMIIHUKH, YCTPOWCTBO
BOJONIPOBOZAA, THUIPABIUYECKUNA IIPECC, MAaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC,
apeoMeTp), HCHOJb3ysl 3HAaHUSA O CBOMCTBAX (PU3MUECKUX SBICHUM M HEOOXOAMMBbIE
(du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

—IIpUBOAUTh MpPHUMEPHl / HAXOAUTh HMH(OpPMALMIO O HpHUMEpax MPaKTHYECKOro
UCTOJb30BaHUSl  (U3UYECKUX 3HAHUU B TOBCEJHEBHOM JKM3HM s oOecredeHus
0€30MacHOCTH NpU OOpalleHUH ¢ NpUOOpaMu U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAaHEHUS
3J10pOBbsI U COOJIIOJICHHSI HOPM 3KOJIOIMUYECKOI'0 IOBEICHUS B OKpY Karollel cpese;

—OCYILIECTBIISATh 0TOOpP UCTOUHHUKOB MH(POpPMAIUK B ceTU VIHTEpHET B COOTBETCTBUHU
C 3aJaHHBIM ITOMCKOBBIM 3aIlpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUM U IYTEM CPaBHEHUs
Pa3IUYHBIX UCTOYHUKOB BBIAENATH MH(GOPMAIUIO, KOTOpas SBJISETCS MPOTUBOPEUMBON WIIH
MOYET OBITh HEJOCTOBEPHOM;

—MCIIONb30BaTh MPU  BBIMOJIHEHUHM Y4YEOHBIX 3aJaHUM  HAyYHO-TIOMYJSPHYIO
JIUTEpaTypy (U3UUECKOro COAEp)KaHus, CIpaBOYHbIE MaTepHalbl, pecypchl cetu MHTepHeT;
BJIQJIETh NMpUEMAMM KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHMsl HMHPOpPMAIMU U3 OIHOU
3HAKOBOM CHCTEMBI B JIPYyIyl0; —CO37aBaTh COOCTBEHHBIE KpAaTKUE MUCHbMEHHBIE U YCTHBIE
COOO0IlleHUsI Ha OCHOBE 2—3 HCTOYHHMKOB MHGpOpManuu (U3HYECKOTO COJEp>KaHUs, B TOM
yuciae MyOJNMYHO JeNaTh KpaTKUEe COOOILIeHMs O pe3yibTaTaX HPOEKTOB MM y4eOHBIX
MCCJIEIOBAHMM; IPU 3TOM I'PaMOTHO MCIOJIB30BaTh M3YYEHHBIM MOHATHWHBIN ammapaTr Kypca
(¢u3uKHN, COMPOBOXKIATH BHICTYINICHHE MTPE3CHTAIIHEH;

—TIpY BBINIOJHEHUH Y4EOHBIX IPOEKTOB U UCCIIEIOBAaHUI paclpeaensiTh 00s13aHHOCTH
B IPYIIIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4aMH, CICJUTH 3a BBIIIOJHEHHEM ILIaHA
NEeNCTBUI, aleKBaTHO OIIEHUBATh COOCTBEHHBIN BKJIAJ] B JESTEIBHOCTh TPYIIIbI; BEICTPAaUBATh
KOMMYHUKAaTUBHOE B3aUMOJEHCTBUE, YUUTHIBAsE MHEHUE OKPYXKAIOIUX.



COAEPKXAHUE YYEBHOTI'O ITPEJIMETA «®U3UKA»
(7 xumacc)

Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa

®usnka — Hayka O Ipupone. SIBIeHHS NPUPOIBI (MCl). @usnyeckue SBICHUS:
MEXaHUYECKHe, TEIJIOBbIE, DJIEKTPUUECKHE, MarHUTHbIE, CBETOBBIC, 3BYKOBbIe. DU3NYECKUE
BenMuuHbL. M3Mmepenune ¢usnueckux BenuunH. Dusmueckue npubopsl. [lorpenrHocTh
u3MepeHuil. Mexnynapoanas cuctema eaunui. Kak ¢usuka u npyrue ecTeCTBEHHbIE HAYKH
U3y4daloT mnpuponay. EcTecTBeHHO-HAy4HBI METOA TO3HaHUs: HAOIIOAEHHE, MOCTaHOBKA
HAy4YHOT'O BOIPOCA, BBIABMKEHHE TMIIOTE3, IKCIEPUMEHT MO MPOBEPKE TUIOTE3, 00bICHEHUE
Habmromaemoro siBieHus. Onucanue GU3NYECKHX SIBICHUH ¢ TOMOIIBIO MOJIETICH.

Hemoncmpayuu

1. MexaHuueckue, TEIJIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. @usuyeckue 0pUOOPHI M TMpOLEAypa NPSIMBIX H3MEPEHUH aHAJIOTOBBIM U
1M (POBBIM IPUOOPOM.

Jlabopamopuusie pabomot u onvimul’

1. Onpenenenue MEHbI JEICHUS IIKAIbl U3MEPUTEIBHOTO MPUOopa.

2. 3mepeHnue pacCTOSHUM.

3. U3mepenne 00bEMa KUIKOCTH U TBEPAOTO TEA.

4. OmnpenesneHue pa3MepoB MajbIX TeJl.

5. U3mepenue Ttemmeparypbl IpU MOMOIIM >KUAKOCTHOIO TEPMOMETpa M JlaTUHMKa
TEeMIEPaTypPHI.

6. IIpoBenenue ucciaenoBaHus MO MPOBEPKE TMIIOTE3bl: AAIBHOCTH IOJIETA ILIAPHKA,
MYIEHHOTO TOPU30HTAIILHO, TeM 0O0JIbIle, YeM OOJIbIIIE BHICOTA MTyCKa.

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA

CrpoeHne BeniecTBa: aroMbl U MOJIEKYJBI, UX pa3Mepbl. ONBITHI, TOKa3bIBAIOLINE
JUCKPETHOE CTpOEHUE BemlecTBa. J[BukeHue vactull BemecTBa. CBsI3b CKOPOCTU JBUKEHUS
qacTUIl ¢ Temreparypoil. bpoyHoBckoe nBmwxenue, auddysus. BzanmoneiictBue uacTuil
BEIIECTBA: MPUTSKEHHUE U OTTAJIKUBAaHUE. ATpEraTHble COCTOSIHUS BELIECTBA: CTPOCHUE T'a30B,
KHUJIKOCTEH U TBEPIBIX (KPUCTAIUIMYECKUX) Tel. B3auMOCBsI3b MeXTy CBOIICTBAMHU BEIIECTB B
Pa3HBIX arperaTtHbIX COCTOSIHMSIX M HUX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpayuu

1. HaGironenue OpoyHOBCKOTO JABHKEHHSL.

2. Habmronenue nuddysun.

3. HaGmioneHue sBneHUM, OOBACHSIOUIMXCA MPHUTSDKEHUEM WM OTTaIKWBaHUEM
YacTHII BEIIECTBA.

Jlabopamopuvie pabomut u onvimul

1. Onenka quameTpa aToMa METOI0M PSAIOB (C UCTIOIB30BaHueM GoTorpaduii).

2. OnbITH IO HAOIIOIEHUIO TETIJIOBOTO PACIIMPEHUS ra3oB.

1 MC — snemenmsi codepoiicanus, SKIOYAIOUUE MEIUCNPEOMEMHbLE CE53U, KOMOopble NOOpPOOHee pACKpbimbl 6
memamuyeckoM nIAHUPOBAHUU.

2 30ecb u danee npusooumcs pacuiupentbvlii hepeyers 1a60pamopubix pabom u Onvimos, u3 KOmopozo yuumeind
Oenaen 8blO0P NO C8OEMY YCMOMPEHUIO U C YUEMOM CRUCKA IKCHEPUMEHMATbHBIX 3a0anull, npednazaemvix 6 pamkax OI'D no
Quzuxe.

3. OnbIThHI 1O OOHAPYKEHUIO IEHCTBUS CUJT MOJIEKYIISIPHOTO TPUTSKEHUS.

Pa3nen 3. /IBu:xeHMe ¥ B3auMo/ieiicTBUE TeJl

MexaHnueckoe IBUKEHHME. PaBHOMEpHOE M HEpaBHOMEpPHOE IBMkKEHHE. CKOpOCTb.
Cpenssisi CKOPOCTh IPH HEPABHOMEPHOM [BIKEHUHU. Pacd€r myTM M BpEeMEHHU [BIKCHUS.
SIBneHue nHepUMH. 3aKOH HHEpUMH. B3aumoaeiicTBie Te Kak NpUYrMHA U3MEHEHUS! CKOPOCTH
JBIDKEHMS Tell. Macca kak Mepa HHEepTHOCTH Tena. [ImoTHocTs BemecTBa. CBsI3b IIIOTHOCTH €
KOJINYECTBOM MOJIEKYJl B equHMLEe oO0béMa BemecTBa. Cmila Kak XapaKTepHCTHKA



B3aumozeiictBus Ten. Cuna ynpyroctd M 3akoH ['yka. M3mepeHue cuiibl ¢ IOMOILBIO
JUHAMOMeETpa. SIBieHHe TAroTeHus U cuia TsokecTd. Cuila TSHKECTH Ha JIPYTHX IJIaHeTax
(MC). Bec Tena. Heecomoctb. CroXeHHE CHIJI, HAIpaBICHHBIX IO OJHOW HPAMOM.
PaBuopeiictByromass cui. Cuna TpeHusa. TpeHue CKOJbXKEHHS M TpeHWe Mokos. Tpenue
B nipupojie u rexnuke (MC).

Hemoncmpayuu

1. HaGmroieHre MEXaHUYECKOTo JIBMXKEHUS TeJa.

2. 3mepenune CKOpOoCTH NPSIMOJIMHEUHOTO JIBUYKEHHUS.

3. HaGmroieHue siBIeHUS HHEPIHH.

4. HabnroneHre u3MeHEeHUs! CKOPOCTH MPH B3aUMOJIEHCTBUU Tell.

5. CpaBHeHuE Macc 10 B3aUMOJICHCTBUIO TEIL.

6. CnokxeHue CUJl, HalpaBJICHHBIX MO OJTHON MPSIMOM.

Jlabopamopuvie pabomul u onvimul

1. Onpenenenue CKOPOCTH PAaBHOMEPHOTO ABIKECHHUA (IIApUKa B KUAKOCTHU, MOZEIU
AIIEKTPUYECKOTO aBTOMOOWIIS U T. T1.).

2. Onpenenenue cpeaHell CKOPOCTU CKOJIbKEHUS OpyCKa WIIM IIapHuKa [0 HaKJIOHHOU
IJIOCKOCTH.

3. Onpenenenue MIOTHOCTU TBEPIIOTO TeNa.

4. OnbITHl, TEMOHCTPUPYIOIINE 3aBUCHMOCTh pacTsHKeHHs (nedopMaryu) MpyKHHBI
OT MPWJIOKEHHOM CHIIBI.

5. OnbIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHUJIbI TPEHUS CKOJIBKEHHUS OT Beca Teja
U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJl, (KMAKOCTEH U ra3oB

HaBnenne. CnocoObl yMEHBUIEHHS] W yBEJIWYEeHHs JdaBieHus. JlaBneHue rasa.
3aBUCHUMOCTh JaBlIeHUs Ta3a oT o0béMma, Temmeparypsl. Ilepenaua naBieHus TBEPIBIMU
TeJIaMHU, KUJIKOCTSIMHM U razamu. 3akoH Ilackans. [THeBMaTHueckue mMamnHbl. 3aBHCUMOCTD
JIaBJICHUS KUJIKOCTH OT IiyOuHbl. ['mapocratudeckuit napajgokc. CooOuiaromnmecs: cocysl.
['unpaBnuueckue mexaHusMmbl. ATMmocdepa 3emsin U arMmocdepHoe nasieHue. [IpuunHbI
CylLIeCTBOBaHMsS  BO3AyIIHOW ob6onouku 3emmu. Oneir  Toppuuemnu. M3mepenue
aTMoc(epHOro AaBlieHHs. 3aBUCUMOCTh aTMOC(EpPHOro AABJIEHUS OT BBICOTHI HaJl YPOBHEM
mops. [Tpubops! s u3MepeHus: atMochepHoro AasiaeHus. JeficTBUe KUAKOCTH U rasza Ha
NOoTpy’)kEHHOE B HHUX Teno. BriTamkuBaromas (apxuMenoBa) cuiia. 3akoH Apxumena.
IImaBanue Ten. Bo3ayxonnaBaHue.

JdemMoHcTpanuu

1. 3aBUCUMOCTB AaBJIEHUS T'a3a OT TEMIIEPATYPBHI.

2. Ilepenaya naBiaeHUs )KUIKOCTHIO U TA30M.

3. Coobmatromuecs: cocypl.

4. I'mapaBnudecKkuil mpecc.

5. IlposiBnenue neicTBust aTMOC(HEPHOTO JaBICHHUS.

6. 3aBUCHMOCTb BBITAJIKMBAIOIIEH CHJIBI OT O00BbEMa MOTPYKEHHOW YacTH Tena M
IJIOTHOCTHU KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CHIIBI BECY BHITECHEHHOMW YKUJIKOCTH.

8. VYcioBue 1uiaBaHus TEN: IUIAaBAaHUE WJIM IOTPY)KEHHE TE€l B 3aBUCUMOCTU OT
COOTHOILIEHUS TUNIOTHOCTEH Teja U AKUAKOCTH.

Jlabopamopuvie pabomuvt u onvimul

1. UccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOrpYKEHHON B
KUAKOCTh YacTH TeJa.

2. OnpeneneHre BBITAIKMBAIOMIEH CHIIbI, JEWCTBYIOLIEH HA TEJO, MOTPYXKEHHOE B
KUAKOCTbD.

3. IlpoBepka HE3aBUCMMOCTH BBITAJKUBAIOIIEH CHWJIbI, JCHCTBYIOIIEH Ha TEIO B
KHUAKOCTH, OT MaccChl Tela.



4. OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOUIEH CUJIBI, NEUCTBYIOIIEH
Ha TEJO B KHIKOCTH, OT 00bEMa MOTPYXEHHON B JKUIKOCTh YACTH Tejla M OT IUIOTHOCTH
JKUJTKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa WIM KOHCTPYMPOBAHHME JIOJKH W ONpeJeieHue e&
IPY30I0ABbEMHOCTH.

Pa3nea 5. PaGora n MOIIHOCTD. JHEpPrus

Mexanunueckasi pabota. MomHocts. [IpocTbie MexaHU3MBI: pblyar, OJ0K, HAKIOHHAs
wiockocTh. IIpaBuiio paBHOBecusi peluara. IIpuMeHeHue IpaBwila paBHOBECHS pblyara K
0s10Ky. «3osoToe mpaBuio» mexanuku. KIT/[ mpocTeix mexanu3zmoB. [IpocTeie MeXaHU3MBI B
ObiTy W TexHuke. Mexanudeckass sHeprus. KuneTmyeckas W TOTCHIMAIbHAs SHEPrUsl.
[IpeBpalienre 0JHOrO BUAA MEXAHUYECKON SHEPTUU B APYTrOM. 3aKOH COXPAHEHHUs SHEPTUU B
MEXaHHKE.

Hemoncmpayuu

1. IIpuMepsI MPOCTHIX MEXAaHU3MOB.

JlaGopaTropHbie padoThbI M ONBITHI

1. Omnpenenenue pabOThl CHJIBI TPEHUS MPU PABHOMEPHOM JBUKEHHM Tejla IO
TOPU30HTAIILHON TOBEPXHOCTH.

2. UccnenoBanue ycioBUi paBHOBECHS pblyara.

3. U3zmepenue KIIJI HakJIOHHOM MIOCKOCTH.

4. 3y4yeHue 3aK0OHa COXPaHEHUSI MEXaHUYECKON IHEPIHUH.



TEMATHYECKOE IINTAHUPOBAHUE

Ne Kou-Bo
Ha3zBanmue Tembl pa3jiesia, TeMaTH4eCKOr0 0JI0KAa, YPOKa
n/n 4acoB
Paznen 1. Pusuka u e€ poJib B I03HAHUM OKPY:KawLero Mupa (6 4)
Duzuxa — Hayxka o npupooe (2u)
1 ®duznka u e€ poJb B MO3HAHIH OKPYIKAIOIIET0 MUpa 1
2 ®dusnueckue sBICHNS: MEXaHMUYECKUE, TSTUIOBbIC, DJIEKTPHUECKUE, MAarHUTHEIC, CBETOBEBIC, 1
3BYKOBBIC
Duzuueckue eeauuunsl (2u)
3 Odusnyueckrie BemnuuHbl. V3Mepenne Gu3ndeckux BeauduH. Ou3ndeckue mpruOOpsI. 1
Jlaboparopnast pabota Nel «OnpezeneHne HeHbI AEICHUS LIKAJIBI U3MEPUTEIHLHOTO
npubopay
4 IlorpemHocTh U3MepeHuid. MexxayHapoHasi CUCTEMA €IHHHII 1
Ecmecmeenno- nayuntii memoo noznanus (2u)
5 Kak ¢uznka u apyrue ecTecTBEHHbIC HAYKH H3Y4YalOT MPUPOY. EcTecTBeHHO-HAYYHBIH 1
METO/1 TO3HaHUS: HAOJIoIeHNE, TIOCTAHOBKA HAYYHOTO BOTIPOCA, OOBSICHEHHUE
HaOII0JaeMOT0 SIBJICHHUS B BUJE TUIOTE3bI, SKCIEPUMEHT IO MPOBEPKE THITOTE3.
6 Onucanne (HU3HUECKUX SIBIICHHUHA C TTOMOIIBI0 MOJIEIeH 1
Paznen 2. [lepBoHayajibHbIE CBeIEeHNS 0 CTPOEHUM BelecTBa (5 1)
Cmpoenue eewecmea (1u)
7 ATOMBI 1 MOJIEKYITBI, UX pa3Mepbl. OTBITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE 1
BeIIeCTBa
Jleusicenue u ezaumooericmeue uacmuy seujecmea (2u)
8 JBmwkenne yacTull BemecTBa. CBsI3b CKOPOCTH JABHKCHHUS YACTHUI] C TEMIIEPATyPOH. 1
BpoyHOBCKOE nBHXKEHUE
9 Juddysus. BzanmojeiicTBre 4acTuIl BEMECTBA: NPUTHKEHNE U OTTAIIKUBaHUE 1
Azpezamnuie cocmoanus geuwjecmea (24)
10 ArperaTHbIe COCTOSHUS BEILECTBA: CTPOCHUE ra30B, KUJAKOCTEH U TBEPIBIX 1
(KpUCTaNTMIECKHX) T
11 B3aumocBs3b MEXKIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSHUAX U UX 1
ATOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OcOOEHHOCTH arperaTHbIX COCTOSIHUMA BOJIBI
Pasznen 3. /IBu:keHue u B3aumojeiictue e (23 v)
Mexanuueckoe osudicenue (3u)
12 Mexannyeckoe ABMkeHHe. PaBHOMepHOE W HepaBHOMEPHOE JBIKEHUE 1
13 Cxopoctb. CpeHsisi CKOPOCTh IPY HEPABHOMEPHOM JBIIKEHUHU 1
14 Pacuér nytu u BpeMeHu IBUKEHUS 1
Hnepyus, macca, nnomunocms (6u = 4+2pezepe)
15 SIBnenue uHepiuu. 3aKoH WHEPLMU. B3aumoeiicTBre Tl Kak MpUYMHA H3MEHEHUS 1
CKOPOCTH JBHYKCHHUS TEIl
16 Macca Kak Mepa HHEPTHOCTH Teja 1
17 ITnotHOCTE BemecTBa. CBs3b IMIIOTHOCTU C KOJTUYECTBOM MOJIEKYJI B €HMHUIIE 00bEMa 1
BEILIECTB
18 Jlaboparophas padota Ne2 «3mepenue o0beMa KHIKOCTH U TBEPOTO TEIIay. 1
Jlaboparophas pabota Ne3 «OnpeieneHue MIOTHOCTH TBEPIOIO Tejiay
19 Pemenue 3aau mo remam «MexaHuveckoe JIBIKeHHE», «Maccay, «IIIIoTHOCTE BelecTBa» 1
20 Kontpossnas padora Nel «Mexannueckoe apmwxkenney, «Maccay, «ImoTHOCTh BenecTBay 1
Cuna. Buowt cun (14u)
21 Cuna Kak XapakTepUCTHKA B3aUMOJCHCTBHYSI TEN 1
22 Cuna ynpyrocTs v 3akoH ['yka 1
23 W3mepenne criibl ¢ MOMOIIbI0 fuHAMoMeTpa. OTBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh 1
pactspkeHus (ehopMaIum) Ipy>KHHbI OT MPUIOKESHHOMW CHITBI
24 SIBnenue TaroTeHNS M criia TshKecTH. CHila TSHKECTH Ha JIPYTHX TUIAHETax 1
25 Bec tena. HeBecomMocTh 1
26 Pemenns 3amad mo remam: "CHITBI yIpyTrocTH, TshkecTH. Bec tena" 1




27 Crno)xeHue cujl, HalpaBJEHHBIX 10 OAHOM NpsiMol. PaBHOEHCTBYIOIIAs CHI 1
28 Pemenue 3apau no reme «Crno)keHue CHJI, HAPABJICHHBIX 10 OJTHONY 1
29 Cuna tpenust. TpeHue CKOIbKEHUS U TPEHHE MTOKOS 1
30 Pemenue 3agau ¢ ucnonbp3oBaHueM GOPMYIT A7 pacyéra CUIIbl TSXKECTH, CHUIIBI YIIPYTOCTH, 1
CHJIBI TPEHHS
31 TpeHuve B IpUPOJE U TEXHUKE 1
32 OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIbI TPEHUS CKOJIBKEHHUS OT Beca Teja U XapakTe 1
COIIPHUKACAIOIINXCSl TOBEPXHOCTEH
33 Pemenue 3agad no remam "Cuiiel", "PaBHozelicTByromas cuna' 1
34 KontponpHas padota No2 «Cunsl. Buns! cumy 1
Paznen 4. laBiieHune TBEPABIX TeJ, )KUAKOCTE 1 ra3oB (21 4)
Jlaenenue. llepeoaua oasnenus meépovimu menamu, HeuOKoCmamu u 2azamu (3u)
35 Jasnenne. CocoObl YMEHb-ILICHHS U YBEITUUCHUsI JaBICHHS 1
36 Jasnenne raza. 3aBHCHMOCTb JaBJICHHsI Ta3a 0T 00bEéMa U TEMIIEPaTyphl 1
37 [lepemaua qaBieHust TBEPABIMU TEIAMHU, KUAKOCTIMH U Ta3amu. 3akoH [lackams. 1
ITHeBMaTHUECKUE MAIIMHBI
Jagnenue ncuokocmu (54)
38 3aBUCHMOCTb JABJICHUS KHUIKOCTH OT TIIyOWHBI TOTPYXeHHs. | mapocTaTndecKuii mapajoKc 1
39 Pemennie 3amau mo teme «JlaBneHue B TBEPABIX TelaX, )KUIKOCTH U Ta3e» 1
40 Coo0I1arInuecs: CoCyIbl 1
41 I'uapaBnnyeckre MeXaHU3Mbl 1
42 Pemenue 3agau no reme «CooOiaroniecs: cociph»y 1
Ammocgheproe oaenenue (6u)
43 AtMmocdepa 3emin 1 aTMOChEPHOE JTaBJICHUC 1
44 [Tpu4MHBI CyIIeCTBOBaHUS BO3AYIIHONW 000JI0UKH 3eMIIH 1
45 Omnpit Toppuyenu. Mi3smepenre aTMOChEpHOro JIaBJICHUS. 1
46 3aBHCUMOCTh aTMOC(EPHOTO JaBJICHUsI OT BBICOTHI HAJl YPOBHEM MOPsI 1
47 [Tpubops! 1 n3Meperns aTMoc(hepHOTO JTaBICHUS 1
48 Pemenue 3ana4d o teme: "AtmocdepHoe nasiaeHue" 1
eiicmeue y3cuokocmu u 2a3a Ha NOZPYIHcEHHOeE 6 HUX meno (74)
49 JleiicTBre *KUIKOCTH U Ta3a HA TIOTPYKEHHOE B HUX Tell0. BrlTankuBaromas (apxumMeaoBa) 1
cuia
50 3akoH Apxumesna 1
51 Pemienue 3a1a4 Ha NpUMEHEHUE 3aKOHa APXUME/a U YCIIOBHS TUIABAHUS Tell 1
52 JlaGoparophas padora Ned «OmnpepeneHne BHITAIKUBAIOLIECH CHITBI, I€HCTBYIOIIECH Ha TEIo, 1
MOTPYKEHHOE B )KUJIKOCTD)
53 IInaBanue Ten. Bo3nyxomnnaBaHue 1
54 Pemenue 3agau no remam «Apxumenosa cuia. [lnaBanue Ten. BozgyxonnaBanuey 1
55 Kontpossnas padota Ne3 «JlaBneHue TBEpAbIX Tell, KUIKOCTEH U Ta30B» 1
Pa3znen 5. PaGora u MoutHocTh. JHeprus (12 )
Paboma u mownocms (3u)
56 Mexannueckas pabora 1
57 MoniHoCTb 1
58 Pemienue 3a1a4 Ha pacu€T MEXaHUUECKOW PabdOTHl M MOLITHOCTH 1
Ilpocmuie mexanuszmot (54)
59 [IpocThle MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS TIOCKOCTh. [IpaBHiI0 paBHOBECHSI phIyara. 1
60 [IpuMeHeHne npaBuiia paBHOBECHS phlyara K OJI0KY. «30JI0TO€ MPABHUII0» MEXaHHUKH. 1
61 JlaGoparopnast pabota Ne5 «VccnenoBanue yclioBHA paBHOBECHS! phlyaray 1
62 KIIJ mpocTeix Mmexanu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE. Prryaru B Temne 1
YeioBeKa
63 Jlaboparophas padora Ne6 "M3mepenne KITJI HakaoHHOM Mm10cKOCTH" 1
Mexanuueckan Inepzus (4u)
64 Kunetndeckas u noTeHIUAIbHAS DHEPTHUS 1
65 [IpeBpamienne 0JHOTO BUAa MEXaHUYECKON SHEPIUU B IPYroM 1
66 3aKoH cOXpaHeHHs U U3MEHEHHUS SJHEPTHH B MEXaHUKE 1




67 | Kontponsnas padota Ne4 «Pabora. MoutHoCTb, 3HEPTHD»

Pe3zepenoe epema (1 u)

68 | [ToBTOpeHue kypca HU3MKH 3a 7 KJlacc




MarepuajibHO-TeXHHYeCKOoe o0ecreyeHue y4eOHOro nmpoiecca

1. ®usuka. 7 xn.: yueOnuk / A. B. Ilepbimkun. — 6-¢ usn., crepeotun. — M.: JIpoda,
2017. 224 c.: n.

2. ®usuka. 7 xmacc: pabouas Terpanp k y4yeOHuky A. B. Ilepsimkuna / T. A.
XannanoBa, H. K. Xannanos. — 2-e u3., crepeorurt. — M.: JIpoda, 2016. — 108, [4] c.: u.

3. ®usuka. 7 k1. Meroauueckoe nocodue / H. B. ®unonoBud. — 2-e U31., CTEPEOTHIL.
— M.: lpoda, 2015. — 189, [3] c.

4. ®dusuka. 7 knacc. Tectol k yueOHuky A. B. Ilepeimkuna / H. K. Xannanos, T. A.
XaHHaHOBa. — 5-¢ u31., nepepad. — M.: llpoda, 2017. — 112 c.: mi.

5. ®usuka. JlugakTudeckue MaTepuabl. 7 Kiace : yueOHO-MeTou4YecKoe mocooue/ A.
E. Mapon, E. A. Mapon — 8-¢ u3n., crepeorun. — M.: Jlpoda, 2019. 123, [5] c.: wr. —
(Poccuiickuii yueOHUK).

6. ®uszuka. COOpHMK BONpPOCOB M 3amad. 7 — 9 xi.: yued. mocobue s
obmieoOpazosar. yupexaenuii / A. E. Mapon, C. B. Ilo3oiickuii, E. A. Mapon. M.: [Ipoda,
2015. -270, [2] c.: n.

7. DNEKTPOHHOE MPUIIOKEHUE K YICOHHKY.



JIucT BHeceHMSI N3MeHeHHu

n/n

Jara

XapaKTepI/ICTHRa HU3MCHCHUSA

PexBU3HMTHI TOKYMEHTA,
KOTOPBIM 3aKpeIJieHo
H3MeHeHne

IMoanucek
BHeCIIEro
H3MeHeHne




