AHHOTanus K padoueil nporpamme no ¢pusuke 7-9 kaace ®roc 000
Pabouas nporpamma no ¢usuke s 7-9 kinaccoB pazpaboTaHa B COOTBETCTBUU:

» ¢ 3akoHoM P® «O06 obpazoBanum» ot 29 nexadbps 2012 r. N 273 - @3;

= ¢ [Ipukazom «O0 yrBepkaennn denepanbHbIX epeuHeld yaeOHUKOBY;,

* @enepabHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOI'O OOIIEro
oOpa3oBanus (yTBepXkaeH MNpukazoM MuHuctepcTtBa 00pa3oBaHUS U HAayKu
Poccuiickoit ®@enepanuun ot 17.12.2010r. Ne 1897);

* (OcHOBHOI 00pa3oBaTe’IbHON MPOrpaMMOIl OCHOBHOI'O 001Iero o0pa3oBaHus;

Ienu 1 3anaym Kypcea:

Ilenn, Ha JOCTHIKEHHE KOTOPBIX HAMpaBICHO M3Y4YeHUE (QU3UKU B IIKOJIE, OIpPEACICHbI
ucxons W3 merei oOmero  oOpasoBaHus, CHOpPMYIHpPOBaHHBIX B  DenepaibHOM
roCyJapCTBEHHOM CTaHJapTe 00LIero oopa3oBaHUs:

" [IOBBIICHHE KadecTBa OOpa30BaHUS B COOTBETCTBHHM C TPEOOBAHUSMH COLMAIBHO-
SKOHOMHYECKOT0 U HMH()OPMAIMOHHOIO  pa3BUTHS  oOLIecTBA U OCHOBHBIMHU
HANpaBJICHUSMHU Pa3BUTHS OOpa30BaHUS Ha COBPEMEHHOM 3Tarle;

YCBOEHHE 00YyYaIOUIMMHUCS CMBICIIa OCHOBHBIX IMOHATUN U 3aKOHOB (PU3UKHU, B3aUMOCBS3H
MEXy HUMH;

(dbopMHpOBaHUE CUCTEMbl Hay4HBIX 3HAHUH O MpUpPOJE, €€ (PyHIAaMEHTAIbHBIX 3aKOHAX
JUTSL IOCTPOCHHS TIPECTABICHNS O (PU3MUECKON KapTHHE MUPA;

dopmupoBaHue  yOEKIEHHOCTH B  II03HABAEMOCTH  OKPYKAIOLIET0  MHpa U
JIOCTOBEPHOCTH HAYYHBIX METO/IOB €T0 N3YUEHHUS;

pa3sBUTHE MO3HABATEJIbHBIX MHTEPECOB M TBOPYECKHUX CHOCOOHOCTEH oOydaromuxcs |
npuoOpeTeHne OIbITa MPUMEHEHHWs HAyYHBIX METOJIOB MO3HAHHWSA, HAOIIOJCHUS
¢u3nueckux  sABICHUH, IPOBEACHUS  OIBITOB, MPOCTBIX  SKCHEPUMEHTAIbHbBIX
UCCIICIOBAaHMM, TPSIMBIX W KOCBEHHBIX HM3MEPEHHU C HCIOJIh30BAHHWEM aHAJOTOBBIX U
U(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB; OLIEHKA MOIPEIIHOCTEHN JTIFOOBIX N3MEPEHUH;
cUCTeMaTH3alus 3HAaHUH O MHOrooOpa3uu OOBEKTOB W SBJICHUH NPUPOIBI, O
3aKOHOMEPHOCTSIX MPOIIECCOB W O 3aKOHaX (U3MKU I OCO3HAHHS BO3MOXHOCTH
pa3yMHOI0o WCTIOJIh30BaHUS JNOCTIDKEHUH HayKW B JaJbHEHIIEM pa3BUTUU
LUBWIN3ALUHY;

¢dopMHpOBaHHE TOTOBHOCTH COBPEMEHHOTO BBITYCKHHKA OCHOBHOW INKOJNBI K
aKTUBHOMN y4eOHOW J1eATeNbHOCTH B HH(POPMALMOHHO-00pa3oBaTeNbHON cpene
o0IIecTBa, WCIOJIB30BAHUIO METOAOB TIO3HAHUS B NPAKTUYECKOH NEATETBHOCTH, K
pacuIMpeHHo U yriyOneHnto (U3NYecKUX 3HaHUN U BbIOOpa (PU3MKHM KaK MPOQUIBHOTO
npeaMeTa JIIs MPOJIOKEHUS 00pa30BaHuUs;

OpraHu3alysl HKOJOTHMYECKOTO MBIIUIEHUS W LEHHOCTHOIO OTHOLIEHHS K MpPUPOJE,
0CO3HaHHME HEOOXOJAWMOCTH TIPUMEHEHHUs JOCTIKCHHH (U3NKH W TEXHOJOTHH ISt
paLMOHAIBHOTO MPUPO/IONOIb30BAHUS;

NOHMMAaHWE (PU3NYECKUX OCHOB M NPHUHLIMIOB JeHCTBUs (paboThl) MallUH H
MEXaHU3MOB, CPEJICTB MEPEIBMKEHUSI U CBS3U, OBITOBBIX NMPUOOPOB, MPOMBIIIIEHHBIX
TEXHOJIOTUYECKUX TPOIECCOB, BIMSHUS WX Ha OKPYXKAIOIIYI0 Cpeay; OCO3HaHHE
BO3MOXHBIX IPUYMH TEXHOTEHHBIX U 3KOJIOTMYECKHX KaTacTpod.

Hoctmwkenne 1eneit paboyeit mporpaMMbl 1o Gu3uke 0OeCTIeunBaCTCS PEIICHUEM CIICTYIONTUX
3a1a4:
» oOecneyeHrne 3((PEKTUBHOrO COYETaHHUS YPOUHBIX M BHEYPOUHBIX (POPM OpraHu3aiiu
00pa30BaTeNbLHOTO MPoIlecca, B3AUMOACHCTBHS BCEX €r0 YIaCTHUKOB;
OpraHM3alsl HHTEUIEKTyaJIbHbIX M TBOPYECKUX COPEBHOBAHUM, TMPOECKTHOM H
y4e0HO-UCCIIeIOBATENIbCKON ACSITEEHOCTH;
COXpaHEHME U YKpeIuieHue (PU3HUeCcKOro, MCUXOJIOTHYECKOTO U COLMAIBLHOTO 370POBbs
oOydaromuxcsi, ooecreyeHne ux 6e30MacHOCTH;




(dbopMUpOBaHHE TO3UTHBHOM MOTHBAIIMH O0YJYAIOIINXCS K yUeOHOH IeITeTbHOCTH;
oOecrieyeHHe  yCJIOBUM, YUYUTHIBAIONIMX WHIMBHYaTbHO-JIMYHOCTHBIE OCOOCHHOCTH
00yJaromuxcs;

COBEPILICHCTBOBAHUE B3aWMOJICHCTBHS y4EOHBIX TUCIUILIUH Ha OCHOBE UHTETPAIlUH;
BHE/IPEHHE B Y4eOHO-BOCIUTATEIBHBIH IPOIECC COBPEMEHHBIX 00pa30oBaTeIbHBIX
TEXHOJIOTUH, (HOPMUPYIOIINX KITFOYCBbIE KOMIIETCHIINY;

pa3Butue auddepeHnuanuu o0yueHms;

3HaKOMCTBO  OOy4alOmMXCs C METOAOM Hay4dyHOrO IIO3HAHHWS M METOJaMHu
UCCIIEIOBaHUSI OOBEKTOB W SIBJICHUI PUPOIBI;

dopmupoBaHHe Yy OOyYalOIUXCs yMEHWI HaOI0JaTh NPUPOJHBIC SBICHHUS U
BBINOJIHATH ONBITHL, JaOOpaTOpHble PabOThl U HKCIEPUMEHTANbHBIE HCCIEIOBAaHUSA C
UCIIOJIb30BAaHUEM HM3MEPUTEIILHBIX MPUOOPOB, IIMPOKO MPUMEHSIEMBIX B IMPAKTHUECKOU
KU3HU;

OBJIQJICHUE OOYYAIONIMMHCSA OOINCHAYYHBIMH TOHSATUSMHU: TPHUPOJHOE SBJICHUE,
OMITUPUYECKH YCTAHOBJICHHBIH (pakT, mpolieMa, THUIIOTe3a, TEOPETHUYECKHH BBIBOJ,
pe3ysbTaT SKCIEPUMEHTAIBHON MPOBEPKHU;

MOHMMAaHWE OOYYAIONUMUCS OTJIMYMH HAYYHBIX JAHHBIX OT HEMPOBEPESHHOM
UHPOpPMAIIUK, TECHHOCTH HAayKH JJISl YJOBICTBOPCHHUS OBITOBBIX, MPOU3BOJACTBEHHBIX M
KYJIBTYPHBIX IOTPEOHOCTEHN YEIOBEKa.

Onucanue mecma yuyebHo2o npedmema 6 y4eOHoM niane
B ocHoBHOll mikone ¢Qusuka wu3ydaercs ¢ 7 mo 9 kmacc. OOBEM ydeOHOTO
BPEMEHH, BBLICICHHOTO Ha M3ydeHHe (PU3MKU B OCHOBHOH mikosie coctaBisier 210 ydeOHbBIX
YacoB.
JIM4HOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE PE3YIbTaThl OCBOEHUS Kypca (QU3HKH.
C BBemenuem ODI'OC peanmusyercs cMmeHa 0a30Boi mapaaurmMbl  00pa3oBaHUS €O
«3GHAHMEBON» Ha «CUCTEMHO-AESTEIbHOCTHYIO», T. €. aKIEHT IEePEHOCUTCS C HU3y4YeHUs
OCHOB Hayk Ha oOecrnedenue pa3putus Y Y]l (paHee «o0OmeyyeOHbIX YMEHHUI») HA MaTepuae
OCHOB HayK. Ba)xHeHIIMM KOMIIOHEHTOM COJIep’KaHusl 00pa30BaHUs, CTOSALIMM B OJHOM Py
c CHUCTEMATUYECKUMU 3HAHUSAMH o npeaMeTaM, CTaHOBSTCS YHHBEpCajbHBIC
(MeTanpenMeTHbIE) YMEHUS (M CTOSAIINE 32 HUMHU KOMITETeHIIUN ). [I0CKONMBKY KOHIIEHTPHUYECKUI
OPUHIUI OOy4YeHHs] OCTAaeTCsl aKTyaJlbHbIM B OCHOBHOM IIKOJIE, TO pPa3BUTHE JHUYHOCTHBIX
U METanpeAMETHBIX pEe3yJbTaTOB MAET HENPEpPhIBHO HA BCEM COJEP)KAaTEJIbHOM U
JESATEIIBHOCTHOM MaTepHae.
JIn4HOCTHBIMU pe3yibTaTaMu 00ydeHHUs (PU3UKE B OCHOBHOM LIKOJIE SBIISIOTCA:
* C¢opMHUPOBAaHHOCTh  IIO3HABATENbHBIX ~ HMHTEPECOB ~ Ha  OCHOBE  Pa3BUTHUSA
MHTEJJIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH, 00yUaromuxcs;
Y6ex1eHHOCTh B BO3MOYKHOCTH TO3HaHMS HPUPOABI, B HEOOXOAWMOCTH Pa3yMHOTO
WCIIOJIb30BAaHMS JOCTHKEHUM HAyKW M TEXHOJOTHM ISl JaJbHEWILEro pPa3BUTHS
4eJ0BEYEeCKOro oOIIecTBa, YBaXEHHWE K TBOpPLAM HAayKd M TEXHUKH, OTHOIICHHE K
¢bu3MKe KaK JIeMEHTY 00Ie4eI0OBeYeCKON KYJIbTYpBhI;
CaMocCTOSTENbHOCTD B IPUOOPETEHUHN HOBBIX 3HAHUN M MMPAKTUYECKUX YMEHHIA;
['oToBHOCTF K BBIOOPY KH3HEHHOTO IYTH B COOTBETCTBUU C COOCTBEHHBIMU
MHTEPECAaMU U BO3MOXKHOCTSMU;
MortuBanust 00pa3oBaTeNbHON JEATEIBHOCTH HIKOJIBHUKOB HA OCHOBE JIMYHOCTHO
OPUEHTUPOBAHHOTO MOAX0/1a;
@opmMupoBaHUE IIEHHOCTHBIX OTHOIIEHWH Jpyr K Jpyry, YYWUTEII0, aBTOpaM
OTKPBITUH U M300pETEeHH, pe3ybTaTaM 00ydeHHs.

MertarnpeIMeTHBIMH pe3yIbTaTaMHi 00ydeHUs (PU3HKE B OCHOBHOMU IIKOJIE SBIISFOTCS:
* OsiazeHUe  HABBIKAMM  CaMOCTOATENBHOTO  NPHOOPETEHHs  HOBBIX  3HaHWUIA,
OpraHu3ali  y4yeOHOH JesATeNbHOCTH,  IOCTAHOBKM  IleNieil,  IUIaHUPOBaHMA,




CAMOKOHTpPOJIA W OLCHKU PE3YJIbTATOB cBOCcH ACATCIIBHOCTH, YMCHUSAMU NPCABUIACTD
BO3MOJKHBIE PE3YJIbTaThl CBOUX JICHCTBUM;

ITonumanune pa3J11/1q1/1171 MCKAY HUCXOAHBIMU q)aKTaMI/I U TUIIOTE3aMU JId HUX
OOBSICHEHUS, TCOPETUUECKUMH MOJEISIMU UM pEAIbHBIMH OOBEKTaMH, OBJIAJCHUE
YHUBEpPCAJIbHBIMU Y4E€OHBIMU JECHCTBUSAMU Ha IpUMEpax TUNOTe3 s OOBSICHEHMS
U3BECTHBIX  ()aKTOB M  AKCIEPUMEHTAIBHON MPOBEPKH BBIIBUTAEMBIX THUIIOTE3,
pa3pabOTKU TEOPETUUYECKUX MOJEIICH MPOIIECCOB WU SIBJICHUIA;

dopmMupoBaHue  yMEHUH  BOCIpUHUMATh, IepepadaTbiBaTh U MHPEIbIBIATH
uH(pOpPMAIIMIO B CIOBECHOW, OOpa3HOW, CHUMBOJIMYECKOW QopMmax, aHATU3UPOBATH U
nepepabarbiBaTh MOJYYEHHYI0 MHGOPMAIMI0O B COOTBETCTBHU C IOCTABICHHBIMU
3a/ladyaMu, BBIJCNIATH OCHOBHOE COJICp)KaHHE MPOYUTAHHOTO TEKCTA, HAXOAWTh B HEM
OTBETHI Ha MMOCTABJIEHHBIE BOIIPOCHI U U3JIAraTh €ro;

[TpuoOperenue ombITa CaMOCTOSATEIBHOTO IOWCKA, aHajdu3a M oTOOpa HH(pOpMaIUU
C HMCMOJb30BAaHUEM PA3IUYHBIX MCTOYHUKOB, U HOBBIX HMH(OPMAIMOHHBIX TEXHOJOTHUI
AJId pCHICHM A ITO3HABATCIIbHBIX 3a/1a4,

Pa3BuTrHe MOHOJIOrMYECKON M MUATOTHYECKON peud, YMEHHUS BBIPaXKaTh CBOM MBICIU U
CIIOCOOHOCTH BBICTYIIMBATh COOCCETHUKA, TTOHUMATh €r0 TOYKY 3pEHHs, MPU3HABATH
MPaBO APYroro 4yejoBeka Ha NHOE MHEHUE;

OcBoenue IIpUEMOB I[GﬁCTBHfI B HECTAaHJApPTHBIX CUTyalusx, OBJIAICHUC
9BPUCTHUYECKUMU METOJIaMU PEIIeHHsI TPOOIeM;

dopmupoBaHue yMEHUH paboTaTh B TpyIIe, NPEACTABIATh W OTCTAaUBaTh CBOU
B3TJISABI M YOEKICHHSI, BECTU AUCKYCCHUIO.

IIpenmeTHbIE pE3yIbTATHI
[TpenMeTHBIMU pe3ybTaTaMi U3y4eHUs Kypca GU3UKH 7 Kiacca SBISIOTCS:

NOHUMaHHe (PU3NYECKUX TEPMUHOB: TE€JIO, BELIECTBO, MAaTEPHS;

YMEHHME NPOBOAUTH HAOMIOAEHUS (U3MUECKUX SBJICHUH; U3MEPATh (PUINUYECKUE
BEJIMYMHBI: PACCTOSHUE, IPOMEXKYTOK BPEMEHH, TEMIIEPATYPY;

BJIQ/ICHUE HKCIEPUMEHTAIbHBIMU METOJAMHU MCCIEAOBAaHUS MPHU ONPEIEICHUU LEHBI
JieNieHust MpruOopa U MOTPEHIHOCTH U3MEPEHUS;

NOHMMAHHUE pOJIM YYEHBIX Hallell CTpaHbl B pa3BUTHE COBPEMEHHON (U3NKU U
BIIMSIHUE HAa TEXHUYECKUI M COLIMANIBHBIN ITpOrpecc;

MOHUMAHHWE W CIIOCOOHOCTh OOBACHATH (u3nueckue sBiaeHUS: audPy3usi, OobiIas
CKMMAEeMOCTb I'a30B, MaJIas CAKUMAEMOCTD XKUIKOCTEN U TBEPABIX TE;

BJIa/ICHHUE SKCIIEPUMEHTAIbHBIMU METOJJaMH UCCIIEJOBaHMSI TIPU OIPENEICHUH pa3MePOB
MaJlbIX TeJ,;

MOHMMAaHHUE NPUYMH OpPOYHOBCKOTO [BHIKEHHS, CMayMBaHUS U HE CMauyMBaHHS Tel,
pa3ianyns B MOJIEKYJISIPHOM CTPOECHUHU TBEPJBIX TEJI, )KMJIKOCTEHN U ra3os;

yMmeHue nonb3oBatbesi CU u nepeBoauTh €AMHULIBI U3MEPEHHs] PU3NYECKUX BETMYUH B
KpaTHBIE U JI0JIbHBIE €IUHULLBI;

YMEHHE HCMOIb30BaTh MOJIyY€HHbIE 3HAHUS, YMEHUS U HaBBIKM B MMOBCEHEBHOMN KU3HU
(OBIT, 5KOJIOTHS, OXpaHa OKPY’KAIOIIEH Cpebl);

NMOHMMAaHUE U CIOCOOHOCTb OOBSCHATH (PU3NYECKHE SBICHHS: MEXaHUYECKOe
JBUKEHNE, PABHOMEPHOE U HEPABHOMEPHOE JIBUKEHUE, NHEPIIMSI, BCEMUPHOE TATOTEHUE;
YMEHHE U3MEPSATh CKOPOCTh, MAaCCy, CHILY, BEC, CHIIy TPEHUSI CKOJIbKEHUS, CUTy TPEHUs
Ka4yeHus, 00beM, IMJIOTHOCTh, T€Ja PAaBHOJEHCTBYIOIIYIO JBYX CHJI, JEHCTBYIOUIMX Ha
TEJIO B OAHY M B IPOTHUBOIOJIOKHBIE CTOPOHBI;

BJIa/ICHNE YKCIIEPUMEHTAIbHBIMUA METOIaMHU UCCIIEJOBAHMSI B 3aBUCUMOCTH NIPONUIEHHOTO
MyTU OT BPEMEHU, Y/UIMHEHUS MPYKUHBI OT MPUIOKEHHON CUJIBbI, CUJIBI TSXKECTH Tella OT
Macchl Tejla, CUJIbl TPEHUS CKOJBXEHMS OT IUIOIIAAU CONPUKOCHOBEHUS TEI U CHJIBI
HOPMAaJIbHOTO JIaBJICHNUS;




MOHMMAaHHUE CMBICIA OCHOBHBIX (DM3MUYECKHUX 3aKOHOB: 3aKOH BCEMHUPHOTO TITOTCHHSI,
3akoH ['yka;

BJIQJICHUE CIIOCOOAMU BBITIOJHEHUSI PAcUeTOB MPH HAXOXKJIEHUU: CKOPOCTH (CpemHei
CKOPOCTH), IIyTH, BPEMEHH, CHJIBI TSKECTH, Beca Tela, INIOTHOCTH Tesa, 00beMa, MacChl,
CUJIBl YIPYIOCTH, PAaBHOACHCTBYIOLIEH ABYX CHWJI, HAIPABJICHHBIX 110 OAHOW IPSMOH B
COOTBETCTBUE C YCIIOBUSMHU IIOCTABJICHHOW 3a/ladyl Ha OCHOBAaHUHU HCIOJIb30BAHUS
3aKOHOB (hpU3HKH;

YMEHHE HaxOJUTh CBS3b MEXAY (GU3MYECKUMHU BEIMYMHAMU: CHJIOH TSDKECTH U
Maccoil Tena, CKOPOCTH CO BPEMEHEM WU IIyTeM, IUIOTHOCTA Tejla ¢ €ro Maccoil u
00BEeMOM, CHIJIOHN TSDKECTU U BECOM TEla;

YMEHHE MEePEBOIUTEH (PU3MUECKUE BETMUUHBI U3 HecucTeMHbIX B CH 11 Ha000poT;
NOHMMAHWE TPUHIMIOB JEUCTBUSA JMHAMOMETpAa, BECOB, BCTPEYAIOIIMXCA B
MIOBCEIHEBHOM JKHU3HHM, U CIIOCOO0B o0ecTieueHust OE30MacHOCTH NP KX UCTIOIb30BaHUH;
YMEHHE HCIIOJIb30BaTh MOJTYyYCHHbIC 3HAHUS, YMEHHS U HABBIKU B MIOBCEHEBHOM JKU3HHU,
OBITY, OXpaHe OKPYKAIOIIEH CPeIbl;

MOHMMAaHHUE U CIOCOOHOCTH OOBSCHUTH (DU3MUECKUE SIBICHUS: aTMOoc(hepHOoe IaBieHHE,
JaBJICHUE KUJAKOCTEH, Ta30B M TBEPJBIX TeJ, IUIABaHUE TEJ, BO3IyXOIUJIaBaHUE,
pacmojoXeH’ue  YPOBHSI JKUJIKOCTH B COOOLIAIONIMXCS COCYylaX, CYIIECTBOBAaHUE
BO3/yLIHOW 000JI04YKH 3eMIII0, CIIOCOOBI YMEHBIIECHUS U YBEIUUEHHUS JaBICHHUS;

YMEHHE H3MEpsTh: aTMoc(epHOe AaBlieHHE, MABICHHUE >KUIKOCTH HA JTHO M CTCHKHU
cocyna, cimry Apxumena;

BJIQJICHUE OKCIEPUMEHTAIBHBIMH METOJAMU  HCCJIEIOBAHUS 3aBUCHUMOCTH:  CHJIBI
Apxumena oT o0ObeMa BBITECHEHHOW BOJIbI, YCJIOBUUM IIJIaBaHUS TeJia B SKUIAKOCTH OT
JEHCTBUS CHIIBI TSHKECTH U CHIIBI ApXUMENa;

MOHUMAHWE CMBICJIa OCHOBHBIX (DU3WYECKUX 3aKOHOB M YMEHHE NPUMEHSATh WX Ha
npakTHke: 3akoH [lackans, 3akoH Apxumena;

MOHMMAaHWE TPUHIIUIIOB JeHCTBUs OapomeTpa-aHepouaa, MaHOMETpa, Hacoca,
TUAPABIMYECKOTO MPECCa, C KOTOPHIMU YEJIOBEK BCTPEUYAETCS B IMOBCEJHEBHOW XKU3HU
U crnoco0oB obecrieueHus: 6e30MacHOCTH P UX MCITIOIb30BaHUH;

BJIQJICHHE CIIOCOOAMH BBHITIOJTHEHUS PAcUeTOB I HAXOXKICHHS AaBJICHUS, JaBICHUE
JKUJKOCTH HAa JHO W CTEHKM COCy/la, CHJIbl ApxXxumeaa B COOTBETCTBHE C
MOCTaBIIEHHOW 3a7a4d Ha OCHOBAHHMH HCIIOJIb30BaHUS 3aKOHOB (DU3UKH;

YMEHUE HCIOJIb30BaTh IOJYyYEHHbIE 3HAHUS, YMEHHS W HaBBIKM B TIOBCEIHEBHOU
YKU3HU, IKOJIOTUH, OBITY, OXpaHe OKPYKaloIllel Cpe/Ibl, TEXHUKE 0€30MacHOCTH;
MOHUMAHHWE U CIHOCOOHOCTh OOBACHITH (U3HMUYECKHE SBJIICHHS: paBHOBECHUE Tel
MpEeBpallleHHE OJHOTO BUJAa MEXAHUYECKON SHEPTUH IPYTOif;

YMEHUE U3MEPATH: MEXAaHUYECKYIO padOTy, MOIITHOCTh TeJIa, TUIEYO CHUIIbI, MOMEHT CHUIBI;
KIII, moTeHIManbHy0 ¥ KUHETUYECKYIO SHEPTHIO;

BIIQJICHUE OKCIEPUMECHTAIBHBIMA  METOJIaMH  HCCJICIOBAaHUSI TP ONpPENETICHUHN
COOTHOUIEHUS CUJI U TLIEY, JIJIsl PABHOBECHS pblUara;

MOHUMAHWE CMBICJIa OCHOBHOTO (hM3MYECKOTO 3aKOHA: 3aKOH COXPAaHEHUS SHEPTUH;
MOHMMAaHUE MPUHIIUIIOB JIEHCTBUS pblyara, 0JI0Ka, HAKJIOHHOM MIIOCKOCTH, C KOTOPBIMH
YEJIOBEK BCTpPEYaeTCss B  TOBCEIHEBHOW JKM3HM W CIOCOOOB  oOecredeHus
0€30MacHOCTH TPH WX HCIIOJIb30BAHHH;

BIIQJICHUE CIOCO0aAMU BBITIOJIHEHHMSI PACUYETOB JJIsi HAXOXKICHHUSA: MEXaHWYECKOU
paboThl, MOILITHOCTH, YCJIOBHUS pPAaBHOBECHs CHJI Ha pbluare, momeHta cuibl, KIIJI,
KMHETUYECKON M MOTEHIUAIBHOW SHEPTUH;

YMEHHUE HCIOJb30BATh IOJYYECHHbIE 3HAHUS, YMEHHMS W HaBBIKM B ITOBCEIHEBHOMU
’KU3HU, SKOJIOTUH, OBITY, OXpaHE OKpY>KalolIell cpeibl, TEXHUKE 0€30IacCHOCTH.




[TpeameTHBIMU pe3ysibTaTaMU U3y4eHHsI Kypca GU3MKHU 8 Kiiacca sIBISIOTCS:

MMOHUMaHWEe MW  CIOCOOHOCTh  OOBACHATHL  (U3MYECKHUE  SBJICHUSA:  KOHBEKIIUSA,
U3ITy4eHHUE, TeIIONPOBOHOCTh, W3MECHEHUE BHYTPECHHEH HSHEPruu Tejia B pPe3yibTare
TeIIonepeiadyi Wik paboThl BHEIIHUX CHJI, MCIapeHue (KOHIEHCAIWs) W IUIaBJICHUE
(oTBepmeBaHME) BEIIECTBA, OXJIAKICHUE JKUIAKOCTH TPH HUCHAPEHUH, KOHJEHCAIHS,
KHUIICHUE, BBIMAJICHUE POCHI;

YMEHHE W3MEPATh: TEMIIEPATypy, KOJIHYECTBO TEIUIOTHI, YACIbHYIO TEIIOEMKOCTh
BCIIIECTBA, VYJACIbHYIO  TEIUIOTY  IUIABJCHUS  BEIISCTBA,  yACJIbHAas  TEIUIOTY
napooOpa3zoBaHus, BIAKHOCTb BO3IYyXa;

BJIaJICHHE AKCIIEPUMEHTALHBIMU METOAaMU HCCIIEA0BaHUS 3aBUCHMOCTHU
OTHOCHUTEJIbHOM BIQXKHOCTH BO3JyXa OT JABJICHUS BOJSIHOTO Iapa, COJEpKallerocss B
BO3JIyX€ TIpM JAaHHOH TeMIlepaType M JaBJICHHUS HACHIIICHHOTO BOJSHOTO I1apa:
OnpeJieTICHUs yIeTbHON TEIIOEMKOCTH BEIIECTBA;

MOHUMAHWE TPUHIIUIIOB JEHCTBHS KOHJCHCAIIMOHHOTO W BOJIOCHOTO THIPOMETPOB
MICUXPOMETpA, JBUTATEeNIsI BHYTPCHHETO CrOpaHUs, IapOBOH TYpOWHBI C KOTOPBIMH
YEJIOBEK ITOCTOSTHHO BCTPEUYAETCS B TOBCEJIHEBHOM >KM3HU, U CIIOCOOOB OOecredeHUs
0€30MacHOCTH MPU WX UCIIOJIb30BAHUH;

MMOHUMAHHE CMBICJIA 3aKOHA COXPAHEHHUS M TPEBPAIICHHUS YHEPrUd B MEXaHUYECKHX W
TEIUIOBBIX MPOIIECCaX U YMEHUE IPUMEHSTH €ro Ha MPAKTUKE;

OBJIQJICHHE Pa3HOOOpPa3HBIMU CIOCOOAMHU BBIMTOJIHECHUS PACYeTOB IS HAXOXKICHUS
YIETBHOU TEIMJIOEMKOCTH, KOJIMYECTBA TEIUIOTHI, HEOOXOAMMOIO JUIsl HArPeBaHHS Tela
WIA BBIICISIEMOrO0 UM IMPU OXJKICHHH, YAEIbHON TEIJIOTHl CrOpaHus, YAEIbHOU
TEIUIOTHI TUIABJICHHS, BIQXKHOCTH BO3AyXa, YACIHHOW TEIIOTHI IMMAapooOpa3oBaHUs U
koHaeHcauun, KIIJ[ TemmoBoro paBurareiass B COOTBETCTBUH c YCIOBUSIMU
MOCTABJICHHOW 3aJaud HAa OCHOBAHMH HCIIOJIB30BAaHUS 3aKOHOB (DM3HKU;

YMEHHE HCIIONIb30BAaTh IONYYCHHbIC 3HAHUS, YMEHUS U HaBBIKM B TIOBCETHEBHOM
JKU3HH, SKOJIOTUH, OBITY, OXpaHe OKpYKaroIIel cpeibl, TEXHUKE 0€30MacHOCTH;
MOHMMAaHUE U CIOCOOHOCTh OOBICHATH (U3MYECKUE SIBICHUS: DICKTpU3AIMs Ted,
HarpeBaHUe IPOBOJHUKOB JJIEKTPUYCCKHUM TOKOM, JJICKTPUYCCKUI TOK B METaJUIaX,
AIIEKTPUYECKUE SIBJICHUS B MTO3UIIUU CTPOCHUS aTOMa, ACHCTBHSI SJIEKTPUUECKOTO TOKA;
YMEHHE UW3MEPATh CHIIy OJIGKTPUYCCKOTO TOKA, JJICKTPUYECKOE  HAIMPSHKCHHE,
AIIEKTPUYECKUH 3apsil, DIEKTPHUUECKOE COMTPOTUBIICHHE;

BJIQJICHUE DKCIIEPUMECHTALHBIMA METOJAMH HCCJICIOBAHUS 3aBHCHMOCTH CHJIBI TOKA Ha
y4acTKe IENu OT DOJIEKTPUUECKOTO HAMPSIKEHUS, DIIEKTPUYECKOTO COMPOTHUBICHUS
MPOBOJIHMKA OT €ro JUIWHBI, TIOMIA/IHA TTOTIEPEYHOT0 CEUCHUS U MaTepHaa;

MOHMMAaHHUE CMBICIA 3aKOHA COXPAHEHHUS JIIEKTPUYECKOro 3apsiga, 3akoHa Owma Juis
y4dacTka nuenu. 3akona Jxoynsa-Jlenna;

MOHMMAaHHUE TPUHIUNA JEHCTBUS AJIEKTPOCKOMa, JIIEKTPOMETpa, TallbBaHUYECKOTO
dJIEMEHTA, aKKyMyJsATopa, oHApHUKa, peocTara, KOHACHCATOPa, JJAaMITbl HAKaJTUBaHUS, C
KOTOPBIMH YEJIOBEK CTATKMBAETCS B TIOBCETHEBHOM >KM3HHM, U CIOCOOOB oOecredeHUs
0€30MacHOCTH MPU WX UCIIOJIH30BAHHH;

BIIQJICHWE PA3IUYHBIMU CHOCOOAMH BBIMOJHEHUS PACYETOB [UJISI HAXOXIACHUS CHIIBI
TOKA, HANpPSDKCHWS, COMNPOTHBIICHUS TPH IMAPALICIIBHOM W IOCJIEIOBATEIIEHOM
COCTMHEHUU TPOBOJHUKOB, YJEIBHOTO COMPOTHUBICHUS pPabOThl W  MOIIHOCTH
JNEKTPUYECKOTO TOKA, KOJMYECTBA TEIUIOTHI, BBIICISAEMOT0 TPOBOJHUKOM C TOKOM,
€MKOCTH  KOHJIEHCaTopa, pabOThl AIIEKTPUYECKOTO TOJI KOHACHCATOpa, JHEPTUU
KOHJIEHCATOPA;

YMEHHE HCIIOJIb30BAaTh IIOJYYCHHBIC 3HAHUS, YMEHUS W HaBBIKM B TIOBCETHEBHOM
KU3HH, SKOJIOTHHU, OBITY, OXpaHE OKPY)KAIOIIEH Cpelbl, TEXHUKE 0€30TacHOCTH;
MOHMMAaHUE W CIOCOOHOCTh OOBSACHATH (UINYECKUE SBICHUS: HAMArHWYCHHOCTh
Keye3a W CTajd, B3aUMOJICMCTBHE MAarHWTOB, B3aUMOJICMCTBHE IPOBOJHHUKA C TOKOM
U MarHUTHOW CTPENKHU, IeHCTBHE MAarHUTHOTO TOJIsI HA TPOBOJHHK C TOKOM;




BJIQ/ICHUE DKCIEPUMEHTAIbHBIMU METOJAMHU MCCIEAO0BAaHUS 3aBUCHUMOCTH MarHUTHOTO
JIEMCTBUSI KaTYILIKU OT CUJIbI TOKA B LIETIH;

YMEHHME HCIIOJIb30BaTh IIOJIyYEHHBIE 3HAHUS, YMEHUS U HaBbIKM B IIOBCEJIHEBHOMU
YKU3HU, DKOJIOTUH, OBITY, OXpaHe OKpYKarolllel cpebl, TEXHUKE 0€30MacCHOCTH;
NOHUMaHHE M CHOCOOHOCTh OOBACHATH (DU3MYECKHE SBJICHUS: TMPSMOJIMHEHHOE
pacrnpocTpaHeHHs] CBeTa, 00pa30BaHHWE TE€HU M TOJYTEHU, OTPAKEHUE U IPETOMIICHUE
CBETa;

YMEHHE HU3MEpATh (OKYCHOE paCCTOSHUE COOHMparolieil JUH3bI, ONTHYECKYIO CHITY
JIUH3BI;

NOHMMAHHUE CMbICJIa OCHOBHBIX (PU3UYECKMX 3aKOHOB M YMEHHE MPUMEHSITh HUX Ha
IIPAKTUKE: 3aKOH OTPAXEHHUs U IPEJIOMIIEHHUS CBETA, 3aKOH MPSAMOJIMHEWHOIO
pacupoCTpaHEHUs CBETA;

paznu4arh QOKYC JIMH3bI, MHUMBII (POKYC U (OKYCHOE PacCTOSIHUE JTMH3bI, ONTHYECKYIO
CUIIy JIMH3bl M ONTHYECKYI0 OCh JIMH3bI, COOMPAIONIYI0 U PACCEUBAIOLIYIO JHH3HI,
M300pakeHHsl, 1aBaeMble COOMPAIOIICH U paCCEUBAIONIEH JIMH30M;

YMEHHUE HCIOIb30BATh IIOJYYEHHbIE 3HAHUS, YMEHHMS W HaBbIKM B ITOBCEJHEBHOU
JKU3HU, IKOJIOTHH, OBITY, OXpaHe OKPYKAOIIEH CPEJIbl , TCXHUKE 0E30TIaCHOCTH;
MOHMMAaHUE U CIHOCOOHOCTh ONUCHIBATH U OOBSICHATH (PUINYECKUE SIBICHUS:
NOCTYNATENbHOE JIBM)KEHNE (Ha3BaTb OTJIMYMTEIbHBIM NPU3HAK), CMEHA JHS U HOYH
Ha 3emie, CcBOOOJHOE MaJCHHUE TEl. HEBECOMOCTb, JIBIKEHHUE IO OKPYXHOCTU C
MTOCTOSIHHOM MO MOJIYJIKO CKOPOCTHIO;

MOHMMAaHUE CMbICIIa OCHOBHBIX (PM3MYECKMX 3aKOHOB: JUHaMHKud HploTOHAa,
BCEMUPHOI'O TATOTEHUS, COXPAHEHUS HMIIYJIbCA, COXPAHEHUS DSHEPruu), YMEHHE
MPUMEHSTh UX HA MPAKTUKE U JJIs pelIeHHs y4eOHBIX 3a/1a4;

YMEHHE MNPUBOAUTH MPUMEPHl TEXHUUYECKHUX YCTPOWCTB M JKHUBBIX OPIraHHU3MOB, B
OCHOBE IEPEMEUICHMS] KOTOPBIX JIE)KUT MPUHLIMII PEAKTUBHOIO [BWKEHHUS. 3HAHUE U

YMEHHE OOBACHATh YCTPOUCTBO U IEHCTBUE KOCMUUECKHUX PaKET-HOCUTENEH;
YMEHHE UCIOJIb30BaTh MOJIyYEHHBIE 3HaHUS, YMEHUS U HaBBIKU B TIOBCEHEBHOM KU3HU
(OBIT, KOJIOTHSI, OXpaHa 3/10pOBbs, TEXHHKA 0€30IaCHOCTH U JIp.);

YMEHUE U3MEpATh MIHOBEHHYI0 CKOPOCTh M YCKOPEHHE TP PaBHOYCKOPEHHOM
MPSIMOJIMHETHOM ~ JIBUKEHUHU, IIEHTPOCTPEMHUTEIIBHOE YCKOPEHHWE MpPU PABHOMEPHOM
JBUKEHHUH 110 OKPYKHOCTH;

MOHUMAHNE W CIOCOOHOCTh OMHUCKHIBATH U OOBSCHATH (HM3UUECKUE SBJICHHS: KoJieOaHUs
HUTSHOTO (MAaTeMaTH4YecKoro) W MPYKMHHOTO MAasSTHUKOB, pe3oHaHC (B T. 4.
3BYKOBOI), MEXaHWYECKUEBOJIHBI, ITTHHA BOJHBI, OTPAXKEHUE 3BYKa, 9XO0;

3HaHME€ U CIOCOOHOCTh JaBaTh OIpeAeieHus (PU3NYECKUX TOHATUN: CBOOOJHBIE
KoJebaHus1, KoyiebaTebHasl CHCTEMa, MAaATHHK, 3aTyXalolne KojaeOaHus, BIHYXICHHBIC
KoJie0aHusl, 3BYK M YCJIOBHS €ro pacmpoCTpaHeHUs; (PU3MUECKUX BETUYMH: aMILTUTY/A,
MEepPHO/JI, 4aCTOTa KoJIeOaHWH, COOCTBEHHAsT YacTOTa KoyeOaTeabHON CHUCTEMBI, BBICOTA,
TeMOp, TPOMKOCTh 3ByKa, CKOPOCTh 3BYKa; (U3UUYECKUX MOJIENCH: TapMOHUYECKUE
KOJICOaHMsI, MAaTEMAaTHUYECKUM MasTHHK;

BIIQJICHUE SKCHEPUMEHTAIbHBIMA METOJIAMU HCCIIEIOBAHUSI 3aBUCUMOCTH TEpHOJIa
KoJieOaHui Tpy3a Ha HUTH OT JIJTMHBI HUTH;

IMOHUMAaHHUE i CIIOCOOHOCTH OIINCBIBATh u O0OBSICHATH (busnueckue
SIBJICHHSI/TIPOLIECCHI: DJIEKTPOMArHuTHAas HWHAYKIUS, CAMOWHIYKIHUS, TMPEIOMIICHUE
CBETa, JUCHEPCHs CBETa, MOTJIOIIEHHE M MCIYCKaHUE CBETAa aTOMaMH, BOBHHUKHOBEHUE
JUHEHYATHIX CIIEKTPOB U3ITYYCHHS U TIOTJIOMICHNS;

YMEHHE JaBaTh OmpejeNieHus / omucaHue (U3NYECKUX TIOHSTHI: MarHUTHOE IO,
JMHUM MArHUTHOM WHAYKIWH; OJHOPOJAHOE W HEOJHOPOJHOE MArHUTHOE TMoOJIe,
MAarHUTHBIM TIOTOK, MEPEMEHHBIA JJIEKTPUYECKUH TOK, SJIEKTPOMAarHUTHOE IIOJIE,
AJICKTPOMArHUTHBIE  BOJIHBI, AJICKTPOMArHUTHBIE KOJIEOAaHMs, PaTUOCBS3b, BUIUMBINA




CBET; (PM3NYECKUX BEJTMYMH: MarHUTHAsI MHAYKIUS, WHIYKTUBHOCTb, IMEPHOM, YacToTa
U aMIUINTYyJa 3JIEKTPOMAarHuTHBIX KOJIeOaHUH, oKa3aTeu MPeJOMIICHUs CBETa;
3HaHue (HOPMyITUPOBOK, TOHUMAHHUE CMBICIIA U YMEHHUE MPUMEHSTh 3aKOH IMPETOMIICHUS
cBeTa U npaBuiio JIeHIa, KBaHTOBBIX IIOCTYyIaTOB bopa;

" 3HaHUE HA3HAYECHUs, YCTPOMCTBA M IPUHLHUIA JCHCTBUS TEXHUYECKUX YCTPOMNCTB:
JIEKTPOMEXaHNYECKUN HMHIYKLIMOHHBIM T'€HepaTop MEepeMEHHOIro TOKa, TpaHchopmarop,
KoJIeOaTeNbHBIN KOHTYD; JE€TEKTOP, CIIEKTPOCKOI, CEKTporpad;

" [IOHMMAaHHE CYTH METOJa CIIEKTPaJbHOI0 aHAJIM3a U €r0 BO3MOXKHOCTEN;

" [IOHUMAaHWE U CIOCOOHOCTh ONHCHIBATb M OOBSACHATH (U3NYECKUE SIBICHUS:

paZoaKTUBHOE U3JIYYCHHE, PAJUOAKTUBHOCTD;

" 3HaHME M CIOCOOHOCTH JaBaTh OIpPECIICHUS/ONUCaHus (U3NYECKUX TMOHATHIL:
palMOaKTUBHOCTb, aib(a-, OeTa- M ramMma-4acTulbl; (U3NYECKUX MOJEIeH: Mojaenu
cTpoeHust aToMoB, npeanoxennsie /1. 1. Tomconom u 3. Pesepdopaom;

" 3HaHME M OIMCaHME YCTPOWHCTBA M yMEHHE OOBSCHUTh MNPUHLUUI JeHcTBUSA

TEXHUYECKUX YCTPOWCTB M YCTaHOBOK: cu€rumka l'eiirepa, kamepel BuibcoHa,
IIy3BIPbKOBOM KaMephl, IAEPHOTO PEaKTOPa;

YacTHBIMHM NPEIMETHBIMH pe3yJbTaTaMu H3y4deHUs B 9 kiacce TeMbl «CTpOeHHE U IBOJIOLMS
Bcenennoit» (5 yacoB) sBISIOTCS:
" [IpeACTaBJIEHUE O COCTAaBE, CTPOECHUH, IPOUCXOKACHUHU U Bo3pacTe COIHEYHON CUCTEMBI;
" yYMEHHE NpPUMEHATh (U3HYECKHE 3aKOHBI sl OOBSCHEHHWS JBIDKEHHS IUJIaHET
CoutHe4HOI cucTemsl;
3HaTh, YTO CYIIECTBEHHBIMH IapaMeTpaMH, OTIMYAOMUMH 3BE3ABI OT IUJIAHET,
ABJISIIOTCSL MX MAacChl M HCTOYHMKM DSHEPruM (TepMOsJepHbIE peakluu B HeIpax
3BE3 M PaIMOAKTUBHBIC B HEIpaXx IUIAHET);
" cpaBHMBaTh (U3MYECKHE U OpOUTAIbHBIE MapaMeTphbl IUIAHET 3€MHOM TPYIIbI C
COOTBETCTBYIOIIMMH MapaMeTpaMH IUIAHET-TUTAHTOB M HAXOJIUTh B HUX 00IIIee 1 pa3InyHoOe;
= 00bsicHATH cyThb 3(pdexra X. [lorepa; GpopMyarpoBatb U OOBSICHATH CYTh 3aKOHA
D. Xab06ma, 3HATh, YTO STOT 3aKOH SIBUJICS SKCIEPUMEHTAIBHBIM MOATBEPKICHUEM
MOJIENN HecTallmoHapHOW BeenenHol, oTkpbiToi A. A. @puaMaHOM.

OOuMMH TPeIMETHBIMU PE3yJIbTaTaMU U3YUEHUs Kypca SIBIISIOTCS:

® yYMEHHE IIOJIb30BaTbCA METOJAMM HAY4YHOTO HWCCIEAOBAaHUS SBICHUW IPUPOJBL:
MIPOBOJIUTH HAOMIOEHUs, TUIAHUPOBATh U BBIIOJIHATH 3KCIIEPUMEHTHI, 00pabaThIBaTh
W3MEpeHull, MPeACTaBIATh PEe3yJabTaThl U3MEPEHUN C MOMOIIbIO TaOIUL, rpa@uKOB U
¢dopmy, 0OHapyYKUBATh 3aBUCUMOCTH MEXIY (U3NYECKMMM BEIUYMHAMH, OOBACHSATDH
pe3yiabTaThl M JeNaTh BBIBOJBI, OLIEHHWBATh I'PAHUIBI ITOTPEHIHOCTEN PE3YNIbTATOB
U3MEPECHU;
pa3BUTHE TEOPETHMYECKOrO0 MBIIUIEHUS Ha OCHOBE (OPMHpPOBAHUS  yMEHUU
yCTaHaB/IMBaTh (PAKThI, pa3nuyaTh  MPUYUHBI W CJIEACTBHS,  MCIIOJIB30BaTh
¢busznyeckne  MOJENM,  BBIIBUraTh  TUIOTE3bl, OTBHICKMBAThb U (HOPMYIHpPOBATH
JIOKa3aTeJIbCTBA BBIIIBUHYTHIX TUIIOTES.
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