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IHosicHuTe1bHAs 3aNIMCKa
[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOrO oOmero oOpa3oBaHHUS COCTaBJieHa Ha OCHOBE
MOJIO)KEHUH ¥ TpeOOBaHM K pe3ynbTaTaM OCBOGHHMS Ha ©0a30BOM YpPOBHE OCHOBHOM
oOpa3oBartenpHOM Tporpammel, npenacraBieHHbx B ®T'OC 00O, a takke ¢ yuérom (enepambHOI
paboueii mporpammbl BociuTanus 1 Konuenmuu npenogaBaHus yueoHoro npeamera «Duznkay.
Conepkanue mporpaMMbl O (U3MKE HampaBieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYArOMIMXCS M OpraHU3allii0 M3ydeHus (U3MKH Ha AesITeNbHOCTHON ocHoBe. B
nporpamMmme mo pu3uKe YUYHTHIBAIOTCS BO3MOXXHOCTH Y4€OHOTO MpEAMeETa B peau3auu TpeOOBaHMIA
OI'OC OO0 K TIaHUPYEMBIM JIMYHOCTHBIM W METAlpeIMETHBIM pe3ylbTaTaM oOydyeHus, a
TaKK€  MEXKIPEAMETHbIE  CBSI3M  €CTECTBEHHO-HAayYHbIX Y4E€OHBIX MpPEIMETOB Ha YpOBHE
OCHOBHOT'0 00IIIer0 00pa3oBaHMUs.
[Iporpamma mo ¢u3KMKe ycTaHABIMBACT pacmpenesieHne y4eOHOro MaTepHasia 1Mo rojaM o0ydeHHs
(mo x1accam), IpeIaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUEHHS TEM, OCHOBAaHHYIO Ha JIOTUKE
pa3BUTHUS IPEIMETHOTO COJIEP/KAHUS U YUETE BO3PACTHBIX 0COOEHHOCTEN 00yUaromuXxcs.
[IporpamMa mo ¢usuke pa3paboTaHa € IMETbI0 OKa3aHUS METOJMYECKOW IOMOIIM YUYUTENI0 B
CO3/1aHuU pabodeil mporpamMmbl MO0 y4eOHOMY MPEAMETY.
duszuka ABISIETCS CUCTEMOOOPA3YIOLIMM [JIsl €CTeCTBEHHO-HayYHBIX Y4YeOHBIX IPEIMETOB,
MOCKOJIbKY (hr3MuecKrue 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBICHUM, M3y4aeMbIX XHMHUEH,
Ouosnoruen, acTpoHoMuedl M (Qu3uueckoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAayUHYIO
KapTUHY MUpa, IpeoCTaBiIsgeT Hanbosee sicHble 00pa31bl IPUMEHEHHsI HAYYHOI0 METO/1a T03HAHUS,
TO €CTh CI10co0a MOMyuyeHHs JOCTOBEPHBIX 3HAHUI O MUDE.
OpHa u3 TIaBHBIX 33724 (U3NYECKOro 0Opa3OBaHUs B CTPYKType OOIIero oOpa3oBaHUS COCTOHUT B
(bopMHUPOBaHUHU €CTECTBEHHO-HAYUYHON IPaMOTHOCTH M MHTEpEca K HayKe y 00ydaromuxcs.
Nzydenue ¢pusuku Ha 6a30BOM ypOBHE MPEAIONaracT OBJIaJACHUE CISTYyIOIIMMI KOMIIETEHTHOCTAMH,
XapaKTepU3yIOIMMHU €CTECTBEHHO-HAYYHYIO I'PAMOTHOCTb!
Hay4YHO OOBSCHATH SIBJICHUS,
OLIEHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIE0OBAHNUS;
MHTEPIPETUPOBATH JAHHBIC U UCIIOI30BATh HAyUHBIE JJOKA3aTEIbCTBA IS IMOJIy4E€HUS! BBIBOZOB.
emn m3ydenus Gpu3NKu Ha ypoBHE OCHOBHOIO 00mIero oOpa3oBaHus ompeneseHbl B KoHnenmmn
npenogaBaHus ydyeOHoro mpenmera «@usuka» B 00pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoii
denepanyy, peamu3ylONMX OCHOBHBbIE 00IIe00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEpPKIEHHON
pemrenuem Komnernn MunucrepctBa mpocBemienus Poccuiickoit ®enepauuu (mpoTokona ot 3
nexabps 2019 r. Ne [IK-48H).
emn nzydyenus Gpusuku:
IpUOOpeTeHre NHTEpeECca U CTPEMIIEHUSI 00ydaroIuXcs K HAyYHOMY M3Y4YEHUIO IPUPOABI, Pa3BUTHE
UX UHTEIJIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEACTABICHUNH O HAyYHOM METOJAE IMO3HAHUS M (OPMHUPOBAHHUE HCCIEIOBATEIHCKOTO
OTHOILIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;
(dbopMupOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yJibTaTa W3Y4YEHHUs] OCHOB CTPOCHHS MaTepHH U
(yHIaMEHTAJIbHBIX 3aKOHOB (DPU3UKU;
(opMUpOBaHUE IPECTaBICHUN O posid (PU3UKYU AJI Pa3BUTHUS JPYTUX €CTECTBEHHBIX HAayK, TEXHUKU
¥ TEXHOJIOTHI;
pa3BUTHE TMPEICTABICHUNH O BO3MOXHBIX chepax Oyaymiel npodecCHOHATBbHONW IesTeNbHOCTH,
CBSI3aHHOM ¢ (PM3MKOIA, TOATOTOBKA K AabHEHIIEMY 00y4eHHUIO B ’TOM HaIlpaBJICHUH.
JlocTKeHre STUX IeIed NporpaMMbl MO (PM3MKE HA YPOBHE OCHOBHOrO 0OIEro oOpa3oBaHUS
00€eCreunBaeTcs peleHHeM CIeIyIoLIINX 3a/1a4:
npuodpereHre 3HaHUM O JUCKPETHOM CTPOSHMM BEIIECTBAa, O MEXaHMYECKUX, TEMJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npuoOpeTeHre YMEHHWH OMHCHIBATh M OOBSCHATh (DU3MUYECKHE SBICHHUS C HCIOJIb30BAHHEM
MMOJYYEHHBIX 3HAHUM;
OCBOGHHE METOJIOB pEIIEHUS MPOCTEHINNX pacuy€THBIX 3a/Jad C HWCHOJIb30BaHHWEM (DHU3HUECKHX
MoJIeJIel, TBOPYECKUX U MPAKTHKO-OPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHUI HaOM01aTh MPUPOHBIE SIBICHUS U BBIOJHAThH OIBITHI, Ja00paTOpHbIE PabOTHI U
SKCIEPUMEHTAIbHBIE UCCIIEOBAHUS C HCIOIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;
ocBOeHHE TpUEMOB paboThl ¢ MHopMaIend (Gpu3nIecKoro coaepKaHus, BKIOYast HHOOPMAIUIO O
COBPEMEHHBIX JIOCTIKEHUSAX (PU3UKH, aHATIN3 U KPUTUYECKOE OI[EHUBaHUE WH(OpMAITIH;



3HAaKOMCTBO CO chepamMu NPOPECCHOHATBHON ACITEIbHOCTH, CBSA3aHHBIMH C (U3UKOH, W
COBPEMEHHBIMU TEXHOJIOIMSIMH, OCHOBAHHBIMH Ha JOCTH)KCHUSIX (BU3NICCKOM HAYKH.
Ha usydenne ydyeOHOro kypca «3a cTpaHuIlaMH ydyeOHHMKa (DU3MKH Ha YPOBHE OCHOBHOI'O OOIIEro
obpa3oBaHust oTBoAMTCS B 7 Kiacce — 34 waca (1 wac B Hememo).

1. IlmanupyemMsble pe3ybTaThl 0CBOEHHS Y1eOHOI0 Kypca
«3a crpaHunaMu y4eOHUKa PU3HKH»

N3yyenne ¢u3uky Ha ypOBHE OCHOBHOI'O OOINEro 0Opa3OBaHHUsS HAIPABICHO Ha JOCTHIXKCHHUE
JMYHOCTHBIX, METAPEAMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.
B pesynbrate u3yueHus (QU3MKM HA YpOBHE OCHOBHOTO 00IIero oOpa3oBaHMs y 00ydYaromierocs
OyayT copMUPOBAHBI CIEAYIOIIHE JUYHOCTHBIE Pe3yJIbTAThI B YACTH:
1) MaTPUOTUYECKOT O BOCITUTAHMUS:
- MPOSIBIICHUE MHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (hmu3ndeckoit
HayKH;
- [IEHHOCTHOE OTHOIIEHHE K JTOCTHKEHUSIM POCCHUCKUX YUEHBIX-(PU3HKOB;
2) I'PaX/IaHCKOTO U TyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:
- TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXJEHUU OOIIECTBEHHO 3HAYUMBIX M 3TUUYECKUX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTHKEHUH (PU3UKH;
- OCO3HaHUE BA)KHOCTU MOPAJIbHO-ITUUECKUX IIPUHLIUIIOB B AE€ATEIBHOCTH YUEHOIO;
3) 3CTETUYECKOrO BOCIITUTAHMS:
- BOCIIPUATHE 3CTETMUECKUX KadyecTB (PU3NYECKOM Hayku: €€ TapMOHUYHOIO IOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JIAKOHUYHOCTH;
4) [IEHHOCTH HAay4YHOT' O MIO3HAHUS:
- OCO3HaHUE LEHHOCTH (PU3MUECKONM HAyKd KaK MOIIHOI'O HHCTPYMEHTa MO3HAHHUS MHUpA,
OCHOBBI Pa3BUTUS TEXHOJIOTH, BAXKHEHNIIEH COCTaBIAIOIIEH KYIbTYPBbI;
- pa3BUTHE Hay4YHOMH JIF0003HATEILHOCTH, HHTEpECa K UCCIIEA0BATENbCKOM 1€ TEIbHOCTH;
5) (hopMHUPOBaHUS KYJIBTYPHI 370POBbS X SMOIIMOHAIBHOTO 0J1arOnoIyvus:
- OCO3HaHUE IIEHHOCTH 0e30macHoro obpasza KH3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BAXHOCTH TpaBWJI OE30IacCHOrO IOBEIEHHMs Ha TPAHCHOPTE, Ha JOpOrax, € JEKTPHUECKHUM U
TETJIOBBIM 000PYZOBaHUEM B JOMAITHHUX YCIOBHSIX;
- chOpMHPOBAHHOCTh HaBbIKa pedIIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMMOKY M TaKOTO Ke
IpaBa y JIpyroro 4ejoBeKa;
6) TPYIOBOT'O BOCITUTAHHSL:
- aKTHMBHOE y4YacTHMEe B PEIICHMH MPAaKTHYECKUX 33/1a4 (B paMKax CeMbH, 00pa3oBaTeIbHOM
OpraHH3aliy, TOpo/ia, Kpas) TEXHOJOTHUECKOW M COI[MAaTbHON HANPABICHHOCTH, TPEOYIONIMX B TOM
yucie U pU3nYecKux 3HaHUM;
- UHTEpEC K MPAKTUYECKOMY U3Yy4eHUI0 Tpodeccuil, CBA3aHHbBIX ¢ (GU3UKOII;
7) 9KOJIOTUYECKOTO BOCIUTAHHUS:
- OpHEHTallMs Ha MpUMEHEeHHe (U3MUeCKUX 3HAHUW JUId pelIeHus 3aJad B  00JacTu
OKpYXXaromiel cpenpl, IUIAHUPOBAHHUSA IOCTYIKOB M OIEHKHM WX BO3MOXKHBIX MOCIEICTBHHA IS
OKpPY’KAIOILEH CPEJIbI;
- 0CO3HAHUE IJI00aIbHOr0 XapakTepa FKOJIOTHYECKUX MPo0JIeM U ITyTel UX pelIeHUs;
8) aJlanTaluyy K U3MEHSIOIIMMCS YCIOBUSAM COLIMATBHON U TPUPOTHON CpEIIb:
- noTpeOHOCTh BO B3aUMOJEHCTBUU MPH BBIMOJHEHUU HCCICTOBAHUN M MPOEKTOB
(U3NYECKOI HAMIPABICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSIM JIPYTHUX;
- MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YepPe3 MPAKTUUECKYIO JeSTEIbHOCTD;
- OTPeOHOCTh B (JOPMHUPOBAHMHM HOBBIX 3HAHUM, B TOM 4YHCle (GOPMYJIUPOBATh UIEH,
MIOHSTHS, THITOTE3bI O (PM3UIECKUX O0BEKTaX H SBIICHHSX;
- 0Cco3HaHUE Ne(UITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTH (pr3uKy;
- TJTAHUPOBAHKE CBOETO Pa3BHUTHUS B MPHOOPETEHUH HOBBIX (PU3HUECKUX 3HAHUM;
- CTpEMJICHHE aHAIM3UPOBATh W BBISBISTH B3aWMOCBSI3H IMPUPOABI, OOIIECTBA |
SKOHOMUKH, B TOM YHCJIE C HCIIOJIb30BAaHUEM (DU3MUECKUX 3HAHUM;
- OLIEHKa CBOMX JCUCTBHM C YUETOM BIMSHUS HA OKPYKAIOIIYIO CPEy, BO3ZMOKHBIX
TJI00AJIBHBIX TTOCIIEICTBUH.



METAINPEJIMETHBIE PE3YJIbTATBI

B pesynpTare ocBOEHHMs HpOrpaMMbl Mo (GU3MKE Ha YPOBHE OCHOBHOI'O 00ILEro oOpa3oBaHUS Y
oOyudaromierocst  Oyayr  chOpMHpPOBAHBI ~ METAllpeMETHbIE  pe3yJIbTaThl,  BKJIIOYAIOIINE
[I03HaBaTeJIbHbIE YHUBEPCAJIbHbIE YUeOHbIE A€ CTBUSI, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIE
NEUCTBUS, PETYJIATUBHbIE YHUBEpCAIbHbIE yUeOHbIE 1€H CTBUS.

[To3HaBaTenbHBIE YHUBEpPCAIbHbIE YueOHbIe 1elicTBUs ba3oBble ornyeckue AeHCTBUs:

BBISABJISITh U XapaKTE€pPU30BaTh CyIIECTBEHHbIEC IPU3HAKU O0BEKTOB (SIBJIEHUI); yCTaHABIMBATb
CyILIECTBEHHBIN MPU3HAK KJIACCU(PUKALMU, OCHOBAHUS 111 0000IIEHUS U

CpaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U IPOTHUBOPEUHsSI B pacCMaTpUBaeMbIX (pakTax, TaHHBIX U HAOIIOACHUSAX,
OTHOCSIINXCS K (PU3NYECKUM SIBJICHUSIM;

BBISIBJISITh MTPUYMHHO-CIICICTBEHHBIE CBSI3M TNPH HM3yYeHHHM (PU3HUECKUX SBJICHUNH M TPOIECCOB,
JieNlaTh BBIBO/BI C MCIOJIb30BAaHUEM AENYKTUBHBIX M MHAYKTHBHBIX YMO3aKIIOUEHUH, BBIABUIATH
THITOTE3bI O B3aUMOCBS3IX (PU3MUECKUX BEIUYHH;

CaMOCTOSITENILHO BBIOMPATh Coco0 pereHus yueOHoi (pu3ndeckoit 3aaun (CpaBHEHNE HECKOIbKUX
BApHAHTOB pEIIeHUs, BBIOOp Hauboiee MOAXOISIIEro C y4ETOM CaMOCTOSITENIFHO BBIIEICHHBIX
KPUTEPHER).

ba3oBble HccnenoBaTenbCKue NEHCTBUS:

HCIOJIb30BaTh BOIIPOCHI KaK UCCIIE0BATENbCKUN HHCTPYMEHT IIO3HAHMS,

IPOBOAUTh IO CAaMOCTOATEIbHO COCTaBJICHHOMY IUJIaHY ONBIT, HECIOXKHBIA (PU3NUECKUM
9KCIEPUMEHT, HEOOJIBIIIOE HCCiIeJOBaHUE (PU3HUECKOIO SBJICHMUS;

OLICHMBATh HAa IPUMEHUMOCTb M JJOCTOBEPHOCTh MH(POPMALINIO, TIOJIYUYEHHYIO B XOJI€ UCCIIEeJOBAHUS
WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (hOpPMYyJIUpOBaTh OOOOIIEHHS M BBIBOABI IO pe3yJibTaTaM IPOBEAEHHOIO
Ha0JII0/IeHM s, OMbITA, UCCIEIOBAHNUS;

IIPOrHO3UPOBAaTh BO3MOXKHOE JlajibHeHIIee pa3BUTHE (PU3MUYECKUX MPOLECCOB, a TAKXKE BBIIBUTAThH
MPEAMNOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCJIOBHUSX U KOHTEKCTaX.

Pa6oTa ¢ undopmariueii:

MPUMEHSTh Pa3IMYHbIe METO/bl, MHCTPYMEHTHI M 3allpOCHI NIPH MOUCKE M 0TOOpEe MHGOPMALIUU WIH
JTaHHBIX ¢ yY4ETOM MPENJIOKEHHONW yueOHO! (hU3NYeCcKO 3a/1a4;

aHaAJIM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(POPMALIMIO PA3IMYHBIX BUJOB U (hopMm
MIPECTaBIICHNUS;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAJbHYIO (JOpMY IpPENCTaBICHUs UHPOPMAIIUU U WILTIOCTPUPOBATH
pelaeMble 3a7jaui HECTIOKHBIMHA CXeMaMH, THarpaMMaMu, HHOU TpaduKoil 1 nX KOMOWHAIHSIMU.
KomMmyHMKaTHBHBIE YHUBEpCAJIbHBIE YU€OHBIE AEHCTBUS:

B X0J1€ 00CYX/1eHHs y4yeOHOro MaTrepuaia, pe3yjJbTaToB JJA0OpaTOPHbIX PabOT U MPOEKTOB 3a/1aBaTh
BOIPOCHI 110 CYLIECTBY 00CY»AaeMOl TeMbl M BbICKa3bIBaTh UJI€H, HAll€JICHHbIE HA pEIlIeHUe 3a/1a4u
U NojJepkaHue 0JaroxenaTebHOCTH OOIeHHUS;

COIOCTABJIATE CBOU CYXKJIEHHUS C CYKICHHUAMH JApPYrMX YYacTHUKOB JMajnora, OOHapyXHUBaTh
pa3nuuue U CXOJCTBO MO3ULIUNI;

BBIpaXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

nyOJIMYHO TPEACTABJIATh PE3YNbTaThl BBINOJHEHHOIO (DU3MUYECKOro OmbiTa (3KCHEPUMEHTA,
UCCIIE/IOBAHNUS, IPOEKTA);

MIOHUMATh U MCHOJb30BaTh MPEUMYIIECTBA KOMAaHAHOM M MHAWBUIYaIbHON PabOTHI MPU pEIIEHUU
KOHKPETHOH (DU3HUECKOU MPOOJIEMBI;

INPUHUMATH II€JIM COBMECTHOM J€ATEIbHOCTH, OPraHM30BBIBaTh JEHUCTBUSA MO €€ JOCTHXKEHUIO:
pacnpenensiTh poyid, 00CYX)AaTh MPOLECCHl U PE3YyJIbTAaThl COBMECTHOM PabOThI, 00001IaTh MHEHUS
HECKOJIbKUX JTIOJICH

BBINOJIHATH CBOIO YacTh PabOTHI, JOCTUTasi KAYECTBEHHOTO PE3ysIbTaTa M0 CBOEMY HAIpPaBJICHUIO U
KOOPAMHUPYS CBOU IEUCTBUS C IPYTUMU YJIEHAMH KOMaH/bI;

OLICHMBATh KAaueCTBO CBOEro BKJaga B OOMMH MNPOAYKT MO KPUTEPUSAM, CaMOCTOSTEIHHO
copMyIMPOBaHHBIM YYaCTHUKAMU B3aUMOACHCTBHUSL.

PerynstuBHble yHUBEpCalbHbIe yueOHbIe AeiicTBUs CaMoopraHu3ays:

BBISIBJISITH TPOOJIEMBI B J)KU3HEHHBIX M YUEOHBIX CUTYyallUAX, TPEOYIOUIMX IS petieHus GU3nIecKux
3HAHUI;

OPUEHTUPOBATHCSI B PA3JIMYHBIX IOAXOJAaX NPUHATUSA pEIIeHUN (MHAMBUAyaJbHOE, IPHUHSTHE



pelIeHys B Ipymnie, IPUHATHE PELIEHUI Tpynon);

CaMOCTOSITENIFHO COCTaBJISATh aJrOPUTM pelieHuss (U3NYecKor 3aJaud WM IJIaHa MCCIEIOBaHUS C
y4€TOM HMMEIOIIUXCS PEeCypCcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH IpeasiaraeMble
BAPUAHTHI PELICHUN;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTS 3a penieHrne. CaMOKOHTPOJIb, SMOIIMOHAIILHBIN HHTEJIEKT:
JaBaTh aJIeKBaTHYIO OLIEHKY CUTYallMH U IpeiaraTh IJ1aH e€ U3MEHEHUS;

OOBSICHITh MPUYUHBI JOCTHKEHHS (HEJOCTHIKEHHS) pPEe3yJlbTaTOB HEATENbHOCTH, NaBaTh OIICHKY
MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JEATEIHHOCTH (B TOM YHCIIE B XOJ] BHITOJHEHUS (PHU3UYECKOTO HCCIEeJOBAHUS
WIA TpOeKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHUBIIMXCS CHTYalluid, YCTaHOBJICHHBIX
omMOO0K, BOSHUKIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa IIeJId U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOAE CIIOpa WJIM JUCKYCCMM Ha HAy4dyHYHO TEMY,
IIOHUMAaTb MOTUBBI, HAMEPEHMSI U JIOTUKY JIPYroro;

IPU3HABaTh CBOE MpPaBO Ha OMIMOKY NMpH pPEIIeHUH (U3NYECKUX 3a/ad WIM B YTBEP)KACHUAX HA
Hay4YHbIE TEMBI U TaKOE ke MPaBo IPYroro.

INPEAMETHBIE PE3YJIBTATbI

K koHiy oOydeHus B 7 kjlacce NMpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpPa)KaThb
c(OpMHUPOBAHHOCTb y 00YJaIOIIUXCS YMEHUMN:

UCIOJIb30BaTh MOHATHS: (PU3NUYECKHE U XUMUYECKUE SIBJIICHUS, HAOII0I€HNE, SKCIIEPUMEHT, MOJIEIIb,
TUIOTe3a, €AMHULBl (PU3MYECKUX BEIMYMH, aTOM, MOJEKYJa, arperatHbleé COCTOSIHMS BeEIlecTBa
(TBEpIOE, JKMAKOE, Ta3000pa3HOE), MEXAaHWYECKOe JBHKEHHE (paBHOMEpHOE, HEpaBHOMEPHOE,
IpSAMOJIMHEHHOE), TPAaeKTOpHUs, paBHOACHCTBYIOIAs cuia, Aegopmanus (ympyras, miaacTuueckas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/bI;

pasnuuaTh ABieHUS (quddys3us, TEI0BOE ABUKEHHE YaCTHUI] BEIIECTBA, PABHOMEPHOE JBUXKEHHUE,
HEpaBHOMEPHOE JBW)KEHHE, WHEpLMs, B3aUMOJEHCTBUE TeEJ, paBHOBECHE TBEPABIX Tl C
3aKpEIUIEHHOM OChIO BpallleHUs, Ilepefada JaBiIeHUs TBEPABIMU TeJlaMH, >KMJIKOCTSMH M ra3aMmy,
aTMoc(epHOe JaBieHHUE, IUIABAaHUE TeJ, MPEBPAIIEHUS] MEXaHUYECKOH PHEpPruu) MO OMUCAHUIO0 MX
XapaKTEepHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECcKOe SIBICHUE;
pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX SBJICHUN B OKPYKAIOLIEM MHUpPE, B TOM 4YHCIIE
¢usnyeckue SIBICHUS B MPUPOJE: NMPUMEPHl JBHKEHHUS C Pa3IMYHBIMU CKOPOCTSAMHU B KUBOH H
HEKMBOW TpPHpPOJE, NEHCTBHE CUJIBI TPEHHUS B TNPUPOAE U TEXHHKE, BIUSHUE aTMOC(EpHOro
JlaBJIEHUS Ha JKUBOM OpraHu3M, IJIaBaHUE PbIO, pbluard B TeJ€ YEJIOBEKa, IPU 3TOM IE€PEBOIUTH
MPAaKTUYECKYIO 3a7lady B y4eOHYI0, BBLACNSATH CYLIECTBEHHBIE CBOWCTBA (TPU3HAKH) (U3MUECKUX
SIBIICHUM;

OIUCBIBATh M3YYEHHBIE CBOMCTBA Tell U (HU3UUECKUE SIBJICHUS, UCIONb3Ys (U3NUECKUE BEIMUUHBI
(mMacca, 00bEM, MIIOTHOCTh BEIECTBA, BPEMS, IYTh, CKOPOCTb, CPEIHAS CKOPOCTh, CHJIA YIPYTOCTH,
CHJIa TSXKECTH, BEC Tela, CUJla TPeHUs, AaBiieHne (TBEPAOro Tena, )KUIKOCTH, ra3a), BBITaJIKMBAIOIIAs
cuJla, MEXaHuuyeckasi padoTa, MOILIHOCTb, IJIEYO CHUJIbl, MOMEHT CUJIbl, KO3(PPUIHUEHT IOJE3HOrO
NEUCTBUS MEXaHHW3MOB, KUHETHYECKAash M IOTEHLUaJbHas SHEPrus), IpU ONUCAHUM IPABHIBHO
TPaKTOBaTh (PU3UUECKUI CMBICI UCIOJb3YEMBbIX BEIMUHH, UX 0003HAUEHUS U €IUHULIbI (PU3NYECKUX
BEIMYMH, HAXOAMTh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH, CTPOUTH I'padMKH U3YUCHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIHUNH;

XapaKTepH30BaTh CBOWCTBA Tel, (PU3NUYECKUE SBICHUS U MPOLECCHl, UCIOJIb3Ysl PaBUIIA CIIOXKEHHS
cuil (BIOJIb OHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUJIO PaBHOBECHUS
pbluara (6110Ka), «30JI0TO€ MPABUII0» MEXAHUKH, 3aKOH COXPAaHEHMs] MEXaHUYECKOH SHEpruu, mpu
9TOM /1aBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alIMChIBAaTh €r0 MaTEMaTHYECKOE BhIPAKEHUE;
00BACHATH (PU3NYECKUE SIBICHUS, MPOLECCH U CBOMCTBA TeJl, B TOM YHCIE U B KOHTEKCTE CHUTYalui
IIPAaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BBIABISTh IPUUUHHO--CIIEACTBEHHbIE CBSI3U, CTPOUTH
0o0bsicHEeHHEe U3 1—2 JIOrMYecKMx MaroB C Omopod Ha 1-2 H3y4EeHHBIX CBOWCTBA (PHUIUUIECKHUX
SBJICHUH, (PU3MUECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemate pacuéTHble 3a7aud B 1—2 JelcTBUS, HUCMOJIB3YS 3aKOHBI U (OPMYJIBI, CBSI3BIBAIOIIUE
¢u3nyeckne BEIMYMHBI: Ha OCHOBE aHAlM3a YCJIOBMS 3aJjaud 3alHChiBaTh KpaTKOE YCIIOBHE,
MOJICTaBJIATh (PU3NYECKUE BEIMUMHBI B (DOPMYJbl U MPOBOAUTH pPacu€rbl, HAXOJIUTh CIIPaBOYHBIE
TaHHbIe, HEOOXOAUMBIE /ISl pelIeHHs 3aJ]ad, OIICHUBATh PEATMCTUYHOCTD MOMYyYeHHOH (hu3ndecKoit



BEJIMYUHBI,
pacno3HaBaTh HpPOOJEMbI, KOTOpPblEé MOXHO PpELUIMTh NpPU IOMOLIM (U3UYECKHMX METOAOB, B
OIMCAaHUU HCCIICIOBAaHUs BBIJCIATh IIPOBEPAEMOE MPEANONIOKEHHEe (IUIOoTe3y), pa3iuyaTh U
UHTEPIPETUPOBATH MOITYYEHHBIN PE3yJIbTaT, HAXOAUTh OLIMOKH B XOJ€ OIbITA, J€JaTh BHIBOABI 110
€ro pe3yibraram;
MIPOBOJIUTH OMBITBI MO HAOMIONEHUIO (PU3MUYECKUX SBJICHUH WIM (PU3NYECKHX CBOICTB Tell:
dbopMynupoBaTh IpOBEpsiEMble MPEANOIOKEHUs, COOUpaTh YCTAHOBKY U3 IPEIIJIOKEHHOrO
000pyAOBaHMsl, 3aIUCHIBATH X0 ONbITa U (POPMYIHPOBATH BHIBOJBI,
BBINOJIHATH NPSIMBIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Teja, 00bEMa, CUIIBI U TEMIIEPATypPhI C
UCIOJIb30BaHUEM aHAIOTOBBIX U HU(POBBIX MPHUOOPOB, 3aMKUCHIBATH MOKA3aHUS MPUOOPOB C YUETOM
3aJJaHHON aOCOTIOTHOM MOrPEUIHOCTH U3MEPEHMUIA;
MPOBOJNUTh HCCIENOBAaHHWE 3aBUCHUMOCTH OJHOM (U3MYECKOM BEIWYMHBI OT JIpyrod cC
UCIOJb30BAaHUEM IMPSMBIX H3MEPEHUN (3aBUCHUMOCTH IIyTHM PABHOMEPHO [BMIKYILErocs Tejla OT
BPEMEHHM JIBIDKEHHS TeJa, CHJIBI TPEHUS CKOJBKEHHUS OT Beca Tella, KadecTBa 0O0pabOTKH
MIOBEPXHOCTEH TEeJl M HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOIIAJU CONPUKOCHOBEHMS TEJ, CHJIBI
YIOPYTOCTH OT YIJIMHEHUS MPY>KUHBI, BBITAJIKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tefa U
OT IUIOTHOCTH HJKOCTH, €€ HE3aBUCHMMOCTH OT IJIOTHOCTH Tejla, OT IIyOMHBI, Ha KOTOPYIO
HOrPY’KEHO TeJI0, YCIOBUI IUIaBaHUS TeJ, YCIOBUH paBHOBECHs pblyara M OJIOKOB), y4acTBOBAaTbh B
IUIAHUPOBAHUU Y4€OHOrO HCCIIEAOBAHMS, COOMpATh YCTAaHOBKY U BBINOJHATH HU3MEPEHUS, CIEHYs
IIPEJI0KEHHOMY IIJIaHy, (PMKCHPOBATH PE3YJIbTAThI MOJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMUUH
B BU/I€ NIPE/IJIOKEHHBIX TaOIMIl U I'PpaUKOB, A€IaTh BBIBOJBI [10 Pe3yJIbTaTaM UCCIIEI0BaHMS;
IPOBOJUTh KOCBEHHBbIE H3MEpeHUs (U3NYeCKMX BeNMYUH (IUIOTHOCTh BEUIECTBA KHUJIKOCTH H
TBEPIOrO TeJa, CUJIa TPEHUS CKOJIBKEHUS, JaBICHNUE BO3/yXa, BHITAJIKUBAIOIIAs CUJIA, JEHCTBYIOILAs
Ha TOTrpyXEHHOE B KUJIKOCTh TeNO, KOI((UIMEHT MOJE3HOro NEHCTBUSA MPOCTBIX MEXaHU3MOB),
cliefys MperIoKEeHHON MHCTPYKLUU: MIPU BBIMOIHEHUH U3MEPEHUI cOOMpaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY M BBIYUCIIATH 3HAYEHUE HCKOMOM BEJIMYUHBL;
co0Jr01aTh IIpaBUJIa TEXHUKU 0€30M1aCHOCTH IpH paboTe ¢ 1abopaToOpHbIM 000pyIOBAaHUEM;
yKa3blBaTh IPUHLMIIBI JACHCTBUS MPHOOPOB U TEXHUYECKMX YCTPOMCTB: BECHl, TEPMOMETD,
JUHAMOMETp, COOOIIAIOIIMECS COCYHABI, OapoMeTp, pblYar, MOJIBHKHBIM W HEMOJIBIKHBINA OIIOK,
HAKJIOHHAs TJI0CKOCTb;
XapaKTepHU30BaTh MPUHIIUIBI 1eHCTBUS U3YYEHHBIX TPUOOPOB M TEXHHUUYECKHX YCTPOMCTB C OMOPOM
Ha UX onMucaHus (B TOM YHCIE: MOJIIUIHUKHA, YCTPOMCTBO BOJOMPOBOJA, MMAPABIMYECKUIN Tpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, apEOMETP), UCTIONb3YsI 3HAHUS O CBOWCTBAaX (PU3UUECKUX
SBJICHUH 1 HE00X0IUMBbIe (PU3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
IPUBOAUTH IpPUMEPHl (HAXOOUTh HHQPOpPMALHUI0 O MPUMEPax) MPAKTUUYECKOrO MCIIOIb30BAHMS
¢u3MUecKuX 3HAHUI B MOBCEIHEBHOW JKM3HU JUIs o0ecredeHHs Oe30MacHOCTH MpH OOpalieHuu ¢
npubopaMu M TEXHUYECKUMH YCTPOHCTBAMHU, COXpPaHEHHs 3]I0pOBbsi M COOJIOJEHUS HOPM
9KOJIOTUYECKOTO NTOBEAEHMS B OKPYXKAIOLIEH Cpene;
OCYLIECTBIATh OTOOpP HCTOYHMKOB HHGopManuu B MHTepHeTe B COOTBETCTBUU C 3aJJaHHBIM
IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUN U ITyTEM CpaBHEHMS Pa3JIMYHbIX HCTOYHH KOB
BBIIEIISTH UH(OPMAIIHNIO, KOTOpas SBJIETCS MPOTHBOPEUNBOIM MIJIM MOKET ObITh HEJJOCTOBEPHOI;
UCIOJIb30BaTh MPHU BHIMOJHEHUH Y4EOHBIX 3aJJaHUN HAyYHO--IIONYJIIPHYIO JIUTEPATypy PU3NIECKOrOo
COAEpXaHUs, CIpaBOYHbIE MaTepuanbl, pecypcel cetn VHTepHer, Bianers NpuUEMaMu
KOHCIEKTUPOBaHMsI TEKCTa, Tpeodpa3oBaHus HH(GopMalMK U3 OJHOM 3HAKOBOM CHCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE KpaTKHeE NMHCbMEHHbIE M YCTHbIE COOOINEHHS Ha OCHOBE 2—3 MCTOYHUKOB
uHpopManuu (U3NYECKOro COJAEp)KaHus, B TOM 4HcCie MyOIUYHO JeJaTh KpaTKUE COOOILIEHHS O
pe3yJibTaTax MPOEKTOB UM Y4EOHBIX HCCIEI0BAaHUMN, IIPU ATOM I'PaMOTHO HCIOJIb30BaTh U3Y4ECHHBII
MOHATUHHBINA annapat Kypca (pu3HMKH, CONPOBOXKIaTh BHICTYINIEHUE MTPE3EHTALUEH;
IIPU BBHIMOJHEHUU YYEOHBIX NMPOEKTOB M HCCIEIOBAHUM pacHpenensiTh 00S3aHHOCTH B Tpymie B
COOTBETCTBHMHM C ITOCTABJIEHHBIMM 3a/ladyaMH, CJIEUTH 32 BBIIIOJIHEHUEM IJIaHA JIEHCTBUI, aeKBAaTHO
OLIEHMBATh COOCTBEHHBIM BKJIQJ B JEATEIBHOCTb TIPYMNIbI, BBICTpPAaMBAaTh KOMMYHHKaTHBHOE
B3aMMOJICHCTBHE, YUUTHIBAasi MHEHUE OKPYKAIOIINX.

2. Copep:xanne y4eOHOro Kypca «3a cTpaHuIaMH y4eOHNKA QPU3HKN»
1. Mexanunka. Vcropus pazButus Qusuku, ¢usuka kak Hayka. Co3gaHHe HOBBIX
TEXHOJIOTUH, HayyHO-TEXHHYECKUNl mporpecc. IIpocTbie u3MepeHHs, CHOCOObl H3MEPEHMUS.
Huddys3us B npupone, O6biTy U TexHuke. CBs3b CKOPOCTU JBM)KEHHUS MOJEKYJ M TEMIIEpPaTypHl.



Kanuuisipasle siBiienus. IloBepxHocTHOE HaTskeHue. [Ipumepsl HeCTaHIAPTHBIX 3a/1ad HA CKOPOCTb,
nyTh 1 Bpems. [loctpoenue rpadgukoB. @urypsl HecTaHAAPTHOrO 00bEMa. OnpeseneHue MNI0THOCTH,
Macchl 1 00bEMa Guryp. SIBneHue TAroTeHus, cuia Tsokectd. Jledopmanus tei, Buabl AedopMmariuii.
3akoH ['yka. Bec tena. PaBHozaelicTByromas. Ponb cuibl TpeHus

2. I'mapoamnamuka. J{aBneHue, npuMepsl AaBJIeHUs B IPUPoAE U TeXHUKe. CrocoObl
yYMEHBIIECHUSI U yBenudeHusi naBieHusi. 3akoH Ilackams. CooOmarommuecs cocyasl, atMochepHoe
JaBjieHue, ruapaBandeckuil npecc. Cuna Apxumena, rmiaBaHue Tell.

3. Oueprus. Padora u momuocTh. [IpocThie MexaHu3Mbl U BX poJb. Koadduiuent
MIOJIE3HOTO JIEHCTBHS, «30JI0TOE MPABUIIO MEXaHUKWY. VIcroab30BaHNe SHEPTUHU BETpa U BOABI.
4. OcHoBbI MosIeKyJsIpHOM (u3uku. TennoBoe nBukeHue. TemioBoe paBHOBECHE,

Temrneparypa U e€ wusMepeHue. Bunael mkan temnepatryp. BuyTpenHsisi sHeprus. Pabora u
Terulonepenaya, BUIbl Temionepenadyun. KoaumuecTBO TEMaoThl, UCTOPUS OTKPBITUS. Y jaenbHas
TEIUIOEMKOCTb. 3aKOH COXpaHEHHs DOSHEpruM, HeoOpaTMMOCTh IHpoueccoB. Mcmapenue wu
KoHAeHcanus. HachlmeHHbli map, BIaKHOCTb BO31yXa, KumneHue. llnaBieHne u KpucTaumsanusl.
PaGora TennoBbIX ABUTaTENEH.
5. OCHOBBI 3J1eKTPOAMHAMUKH. DJEKTPU3ALMS TeJ, SJIEKTPUUECKUN 3apsij, BHIIbI
3apsI0B. 3aKOH COXpaHEHHUs »JleKTpudeckoro 3apsaa. CtpoeHue aroma, onbIT Pesepdopra.
Hcrounnku anekTpudeckoro toka. Cumia Toka, HanpsbkeHne. CXeMbl JEKTPUYECKUX Lienel. 3aKoH
Oma nns ywactka nenu. CompoTHBIEHHE, COEIUHEHHME IPOBOJHMKOB, Pabora m MoIIHOCTH
ANEKTPUUECKOro ToKa. Jekrpobe3omacHocTh. OmbiT DpcTena. MarHuTHoe moJie, MarHUTHas
SHEprusl.
6. OnTnka. 3akoH NpAMOJIMHEHHOro pacrnpoctpaHeHus csera. ®as3sl  JlyHsl,
3aTMEHMS. 3aKOHBl OTPa)KCHUS U NPEJIOMIICHMs CBETa, UX IPAKTUUECKOE MCIIONIb30BaHME. JIMH3BI,
onTHYecKas cuia auH3bl. [11a3 — ontuyeckas cuctema. Ouku. OnTuyeckue Ipudopsl.
TemaTn4eckoe NJIaHUPOBaHHE Y4eOHOI0 Kypca
«3a crpannnamu yyeOHuKa pusukm» 7 Kaace

Ne ypoka OcHOBHOI1 MaTepHaJ ypoka
1 dusuka u TexHuka. Poiab GU3uKy B pa3BUTHH HAayK
2 Brinaromuecs: ya€abie. OTKPBITHS, U3MEHUBIIIE MUP
3 M3mepenre (pU3HYecKUX BEIMYHH, HEJOCTYIMHBIX 00BEKTOB
4 [TorpeniHoCTh M3MeEpeHHs. 3aIUCh Pe3yIbTaTOB
5 Pemenue 3a1a4y Ha pacyéT MEXaHUYECKOTO JBMYKECHUS
6 Pemenue 3aga4 Ha pacy€r CKOPOCTH
8 Kanwmispasle siBieHusi. CMayrBaHUE M HECMAaYUBaHUE
7 Pemenue rpaduueckux 3amaq
9 Pemenue rpaduueckux 3anad
10 OrnpenesieHne 00bEMa pa3IMIHbIX QUTYP
11 PerieHre HeCTaHIAPTHBIX 3aJ]a4 HAa PAcy€T MIOTHOCTU TeNa
12 PerieHne HecTaHJAPTHBIX 3aJ]a4 Ha pacy€T Macchl U 00bEMA Tena
13 Cuia TSHKECTH Ha Pa3HbIX IIAaHETax
14 Cuna ynpyroctu. 3akon ['yka. Bec Tena
15 Peuienne 3a1a4 Ha paBEHCTBO CUJI
16 Crnoxenue cui
17 PoJib CHITBI TPEHUS B )KU3HH YEIIOBEKa, OBITY U TEXHUKE
18 /laBnenune. CriocoObl yMEHBIIEHUS U YBEIUYEHUS JTaBICHUS
19 Pemenne HecTaHAAPTHBIX 3a/1a4 HA pacu€T JaBJICHUS
20 [Iprmepsl 1aBiIeHMs B )KM3HU YE€JIOBEKa, IPUPOJIE U TEXHUKE
21 3akoH [lackans. CooOmaromuecs cocyabl B ObITY, IPUPOJIEC U TEXHUKE
22. Perienrie 3a1a4 Ha pacy€T AaBICHUS HA JJTHO U CTEHKH COCyJla
23 Pois aTMoc(hepHOro JaBiIeHUS B )KU3HU YEIOBEKA M KUBOTHBIX




24

Vcrnionp3oBaHuE aTMOC(HEPHOTO AABJIECHUS B OBITY, MEAULIMHE, TPAHCIOPTE U TEXHUKE

25 Perienue 3a7a4 Ha UCIOJIb30BaHUE ATMOC(HEPHOr0 JIaBICHUS

26 ['mapaBnuyeckuii npecc. Mcnonp3oBanue B ceIbCKOM X035 CTBE M TPOMBIIIIIEHHOCTH
27 Cuna ApxuMena. Pemenue HecTaHAapTHBIX 3a/1a4

28 [Tn1aBanue Tes. 3aBUCUMOCTh CHJIBI ApXHUMeZa OT poJia KHUJIKOCTH

29 Pemenue 3a1a4 Ha YCJIOBUS TJTaBaHUS TEI

30 BoznyxormnaBanue. Juprkadim.

31 Pa6oTta 1 MomHOCTb. Pelnenne HecTaHAapTHBIX 33434

32 [TpocTbie MeXaHU3MBI, UX POJIb B Pa3BUTHH YEJIOBEUECTBA

33 Koo dummeHT mose3Horo neicTBus. «3010TOe MPaBUI0 MEXaHUKID

34 Vcrionp30BaHUE SHEPTUU BETpa U BOIBI
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