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PABOYASA ITPOI'PAMMA OCHOBHOI'O OBIIET'O OBPA3OBAHUA
«DPDU3NUKA»

7 - 9 Kj1acchbl



Pabouas mporpamma 1o yue6Homy nipeameTy «Pusrka» (0a30BbIi ypoBeHb) (TIpeaMeTHast
obsacte «EcTecTBeHHO-HayuHble TpPeMeThb») (Jlajiee COOTBETCTBEHHO — Tporpamma 1o (usuke,
¢u3uka) pazpaboTaHa Ha OCHOBe (e/iepasibHON paboyeii MPOrpaMMBbI ¥ BK/TFOUAET MOSICHUTE/TBbHYO
3aMMCKy, CoZiepykaHre 00ydeHus], IIaHUpyeMble pe3yJibTaTbl 0CBOEHHsI TIPOrPaMMBbI T10 (H3HKe.

[TOACHUTEJIBHASA 3AIINCKA

CopepkaHMe TMporpaMMbl HarpaBjieHO Ha (OpMUpOBaHHWe eCTeCTBeHHOHAyUHOM
IPaMOTHOCTH y4alllUXCsl ¥ OpraHu3aliyio u3yueHUs (PY3MKU Ha JesaTe/IlbHOCTHOM OCHOBe. B Heli
YUUTBIBAIOTCS BO3MOXKHOCTH TpeaMeTa B peanu3auuu  TpeboBanuit PrOC OO0 k
IUVIaHUPYEMBIM ~ JIMYHOCTHBIM U MeTarpeJMeTHbIM pe3yjbTaTaM OOydeHMs, a TaKxe
MeJKTpe/IMETHbIe CBSI3M eCTeCTBEHHOHAyUHbIX YyuyeOHBIX IIPeJMETOB Ha YPOBHE OCHOBHOTO
o0111ero 0Opa3oBaHusI.

OBIIASA XAPAKTEPNCTUKA YUEBHOI'O ITPEJMETA «®U3NKA»

Kypc ¢usmku — cuctemoo06pasyroimii /s ecTeCTBeHHOHayUHbIX YUeOHbIX I1pe/IMeTOB,
TIOCKOJ/IbKY (pU3MUecKue 3aKOHbI JIe)KaT B OCHOBe TPOLIeCCOB M SIBJIEHWH, M3ydaeMbIX XHMUeM,
Ouosnoruent, actpoHOMUel U pu3nyeckoi reorpadpueli. ®u3nrkKa — 3TO TIPeAMET, KOTOPBIA He
TOJIbKO BHOCHUT OCHOBHOM BKJIa/i B €CTeCTBEHHOHAY4YHYI KapTWHY MHpa, HO U MpejoCTaB/seT
HaunOoree sicHble 00pa3iLbl MPUMEeHeHHs] HAyYHOTO MeTo/la TI03HaHUs, T.e. Criocoba MoyJYeHus
JIOCTOBEpHBbIX 3HaHUM 0 Mupe. Hakonell, ¢pu3srka — 3To rpejMeT, KOTOPBIA Hapsily C APYTUMU
eCTeCTBeHHOHAayUHbIMM TpejMeTaMM [JIO/DKeH [jaTb LIKOJbHUWKaM TIpe/icTaBjieHre 00
yBJ/IeKaTeJIbHOCTH HAy4YHOTO HWCC/Ie[lOBaHUSI U PaJlOCTH CaMOCTOSITeNIbHOTO OTKPBLITHUsS HOBOTO
3HaHUSL.

OpHa 13 r71aBHBIX 3371au (r3rdyeckoro oOpa3oBaHus B CTPYKType o01jero obpa3oBaHus
COCTOUT B ()OPMUPOBAHUU eCTeCTBeHHOHAYYHOM IPaMOTHOCTH M MHTepeca K HayKe Yy OCHOBHOM
Macchl 00yYaroIMXcs, KOTOpbIe B JabHelIeM OyIyT 3aHSThI B CaMbIX Pa3HO 00pa3HbIX cdepax
JestenbHOCTU. Ho He MeHee Ba)KHOM 3a/iaueil sIB/IsSIeTCS BbIsIBJIEHHWE U MOJArOTOBKA TaJaHT/IUBbBIX
MOJIOZIBIX JIFOJEeN [ TIPOAO/DKeHHsT 00pa3oBaHUS U JajbHeuiiedl TpodecCcHoHaTLHOM
JieaTeIbHOCTA B 00/1aCTH eCTeCTBEHHOHAYYHBIX HMCC/IeJOBAHUM U CO3Z,@HUM HOBBIX TEXHOJIOTHH.
CoryiacHO TIpUHATOMY B MeXIyHapoJHOM coo0IiecTBe ompejeseHuto, «EcTecTBeHHOHay4Hast
I'PaMOTHOCTb — 3TO CIIOCOOHOCTH YesioBeKa 3aHMMaTh aKTUBHYIO TPaKAAQHCKYIO TMO3WLMIO T10
0011[eCTBEHHO 3HAUMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTeCTBeHHBIMHM HayKaMH, U €r0 TOTOBHOCTb
VMHTepecoBaThCsl eCTeCTBeHHOHAyUYHbIMU HjesiMi. HayuyHO TIpamMOTHBIN Ye/lioBeK CTPeMUTCS
yuacTBOBAaTh B apryMeHTHPOBAaHHOM OOCY)X[eHHU TMpobsieM, OTHOCSLIUXCS K eCTeCTBEHHBIM
HayKaM U TeXHOJIOTHSIM, UTO TpeOyeT OT Hero c/ielyroIix KOMIeTeHTHOCTeMH:

— HayuHO OOBSICHSATB SIBJIEHUS,
— OLIeHMBATh ¥ TIOHUMaTh 0COOEHHOCTH HayYHOTO MCC/Ie/|OBaHHUS,
— WHTepIipeTHpOBaTh JaHHble M WCMO/b30BaTh HayuHble /JOKa3aTe/lbCTBa AJIsi MOJTyueHUst

BBIBO/IOB.

W3yuenue ¢pu3rKy CriocOOHO BHECTH pelIalolnii BKIaj B JOPMUPOBaHUE eCTeCTBeHHOHAyUHOMH
IPaMOTHOCTH 00yuaroLuXcsl.
LEJIN N3YUYEHNA YYEBHOI'O ITPEAMETA «®U3NKA»
Lenu u3yuyeHus (PU3MKU:
— TmiproOpeTeHre WHTepeca U CTPeMJIeHHsT 00yUJaroIuXcsi K HAYyYHOMY M3YUYeHHIO TTPUPO/IbI,
pa3BUTHe UX UHTe//IeKTYaTbHbIX ¥ TBOPUYECKUX CTIIOCOOHOCTel;
— pasBuUTMe IIpeJCTaB/eHWd O HayyHOM MeToZe TI03HaHusi U  (OpPMHpOBaHHE
MCCJIe/I0BaTeTbCKOT0 OTHOLLEHUS K OKPY>KaIOLLUM SIBJIEHUSIM;



— (¢opMHpOBaHHEe HayuyHOTO MHUPOBO33p€HUSl KaK pe3y/bTaTa U3yueHUs] OCHOB CTPOEHUs
MaTepuu U ¢yH/jaMeHTa/lbHbIX 3aKOHOB (hH3UKY;

— (¢opMHpoBaHUe Mpe/CTaB/leHU O poyv (PU3MKU JJi1 PasBUTUS JIPYTMX eCTeCTBEHHBIX
HayK, TEXHUKHU U TeXHOJIOTUH;

— pa3BUTHe TIPeJCTaBJIeHW O BO3MOXKHBIX cdepax Oyxyiiedi mnpodeccroHaTBHOM
JiesITeNTbHOCTU, CBS3aHHOM C (DM3WKOM, MOArOTOBKA K JasbHelilieMy 00ydYeHHIO B 3TOM
HarpaB/ieHUHU.

HocTkeHWe S5THX IieJield Ha YPOBHe OCHOBHOTO 00mjero o0Opa3oBaHusi obecrieunBaeTcst
pellieHreM C/IeAyIOLUX 3a/1ayu:

— mipuoOpeTeHHe 3HAHWUM O [JUCKPETHOM CTPOEHUM BeIIeCTBa, O MeXaHUYeCKHUX,
TEIJIOBbIX, 3/IEKTPUYECKUX, MarHUTHBIX M KBAHTOBBIX SIBJIEHUSIX;

— mipuoOpeTeHHe YMeHHH OMNHUChIBaTh M OOBSICHATH (U3NUECKWe SBIEHUS C
VICTI0JIb30BaHMEM MO/TyUeHHbIX 3HAaHUM;

— OCBOEHMEe MeTO/IOB pelleHUs] TPOCTeMIIMX PacuéTHBIX 3a/ay C UCIOIb30BaHUEM
¢du3nueckrux Mo/iesnield, TBOPUECKUX U MPaKTUKOOPHEHTUPOBAHHbBIX 3a/jay;

— pasBUTHe yMeHWM HabM0[aTh TPUPOJHbIE SIBJIEHWS U BBITIOJHITH  OIIBITHI,
naboparopHble paboOTBl U 3KCIIePUMEHTaTbHbIe WCC/Ie0BAHMSI C HCIIO/Ib30BaHUEM
M3MepUTe/IbHBIX MPUOOPOB;

— OCBOeHHe TIPHEMOB paboThI ¢ WHbOpMaIel (HHU3MUeCKOTO CO/IepP>KaHUs, BK/IOYast
MHPOPMAaLIMI0O O COBPEMEHHBIX J[OCTWKEeHUsX (PU3MKM; aHalu3 W KpPUTHUYeCKoe
OlLleHMBaHHe MH(pOopMaLy;

— 3HAKOMCTBO cO cdepamu TmpodecCUOHaTbHON [1eTebHOCTH, CBSI3aHHBIMU  C
¢bu3MKol, U COBpeMeHHBbIMH TEeXHOJIOTHUSIMH, OCHOBAHHBIMM Ha [OCTWKEHUSIX
(br3MYecKou HayKHu.

MECTO YUEBHOI'O [TIPEAMETA «®U3NKA» B YYEEHOM ITJTAHE

OO6111ee yKMCI0 YacOB, peKOMEH/IOBaHHBIX [/ U3ydeHusi (UMK Ha 06a30BOM ypoOBHe, —
238 yacoB: B 7 Knacce — 68 yacoB (2 uaca B Hejie/t0), B 8 Kiacce — 68 yacoB (2 yaca B HeJie/t0),
B 9 knacce — 102 yaca (3 yaca B Hefie/it0).

[MpepnaraeMeiii B rporpaMme 1o (U3uKe TepedyeHb J1abopaTOpHBIX pabOT U OMBITOB
SIBJISIETCS. PEKOMe/IOBaTe/TbHbIM, YUUTe b [ieJlaeT BLIOOp MpH MPOBeieHnH 1abopaTopHBIX paboT
M ONBITOB C YYE6TOM WMHAWBUAYAJbHBIX  OCOOEHHOCTeH  0oOyuaromuxcsi,  CITUCKA
JKCMepUMeHTalbHbIX 3a/laHWl, TpeJjaraeMblx B paMKaX OCHOBHOTO TOCYZAapCTBEHHOTO
3K3aMeHa 10 (pu3uke.

COOEPXXAHUE YUEBHOI'O ITPEAMETA

7 Knacc

Paspen 1. ®usuka u eé posib B MO3HAHUM OKPYrKarolllero Mupa
®du3rka — Hayka O Mpupoje, u3ydaeT (u3nMyecKue sIBJIeHUs: MexaHWYecKue, TeIJIoBbIe,
3/1eKTpUYeCcKre, MarHUTHbIE, CBETOBbIE, 3BYKOBBIE.
dusnueckue BenuuuHBL. V3MepeHue ¢usmuecknx BennuuH. Pusndeckue TPUOOPHI
[TorpewmiHocTh M3MepeHui. MeXxayHapoJHas cucTeMa eIMHUL.
Kak ¢usmka u Jpyrve ecrecTBeHHble HayKd M3y4dalOT NpuUpoay. EcTecTBeHHOHayuHBIM MeTO[,
TI03HaHUS: Hab/IO/IeHre, TIOCTaHOBKA HAayYHOTO BOTIPOCA, BBIIBIDKEHHE THIIOTEe3, SKCTIePUMEHT
TI0 MPOBepKe TUIoTe3, 00bsiCHeHWe Hab/toaeMoro siBfeHusi. OrnvcaHue GpU3nueckux siBjieHUH C
MOMOLLIBI0 MOJIeJIeH.
LeMoHcTpaLuu
1. MexaHuueckue, Ter/ioBble, 3/IeKTpPUUeCKre, MarHUTHbIE, CBETOBbIE SIBJIEHMUSI.



2. dusnueckrde TPUOOPHI W TIPOLieAypa NPSIMbIX HW3MepeHW aHaJ0rOBbIM U LIU(POBBIM
nprubOpoM.
JIabopaTopHble pabOThI U OTBITHI

1. OmnpesienieHye 1eHbI [ie/ieHUs [TKaIbl U3MePUTEeTbHOTO rprbopa.

2. V3mMepeHune pacCTOSHUM.

3. V3mepenue 00bEMa KUAKOCTH U TBEPJOTO TeJa.

4. OrnpeziesieHre pasMepoB MaJlbIX TeJl.

5. N3mepenue TemriepaTypbl IIpU IIOMOLM JKUJKOCTHOTO TepMOMeTpa M JaTyMKa

TeMIlepaTyphbl.
6. ITpoBeseHue wucciefloBaHUs 0 IPOBepKe TIMIIOTe3bl: [JA/JbHOCTb I10/I8Ta IlIApUKa,
MyILIeHHOTO TOPU30HTAIbHO, TeM 0oJblile, yeM 0oJiblile BICOTA MyCKa.
Paspen 2. TlepBoHauanbHble CBeleHUsI O CTPOEHUHU BellleCTBa
CTpoeHue BelljecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. OMNbITHI, J0OKa3blBalollje JUCKPeTHOe
cTpoeHue BeljecTsa. OMBbITHI, JOKa3bIBaIOLMe AUCKPETHOE CTPOeHNe BellleCTBa.
IBwkenne yactul, BeljecTBa. CBf3b CKOPOCTM [BW)KEHMS 4YacTUL] C TeMIlepaTypoi.
bpoyHoBckoe gaBwkeHue, auddysus. B3auMopelicTBHMe 4YacTUL] BelecTBa: MPUTSDKEHHE U
OTTaZKuBaHue. ArperaTHble COCTOSIHUSI Bell|eCTBAa: CTPOEHME ra3oB, JKUJKOCTeH U TBEPABIX
(KpucTa/yIMueckux) Tel. B3auMocBsi3b MeX/ly CBOWCTBAMM Bell|eCTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHHNA
BOZIbl. B3aMMOCBSI3b MeXXly CBOMCTBAaMM BeILleCTB B Pa3HbIX arperaTHbIX COCTOSIHUSIX U UX
aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH arperaTHbIX COCTOSIHHM BO/ibl. OcobeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

HeMoHCcTpalu

1. HabroseHre G6pOYHOBCKOTO JIBVKEHHMS.

2. Hab6mogenue auddysum.

3. HabnroseHue siBfieHUH, OOBSCHSIOIIUXCS TPUTSDKEHWMEM WM OTTAaJKWBAaHMEM YaCTHI]
BeLL|eCTB.

JlabopaTopHble pabOTHI U OTTBITHI

1. OreHKa iuaMeTpa aToMa MeTO/IOM PsifioB (C MCIoJib30BaHueM (oTorpaduii).

2. OmbITHI 110 HAOTFOZIEHHIO TETJIOBOT'O PACIIMPEHHUs T'a30B.

3. OnbIThI IO 0OHAPYKEHUIO JIEUCTBUSI CUJT MOJIEKYJIIPHOTO TIPUTSDKEHUS.

Pazpen 3. [IBikeHue ¥ B3aUMOJIEMCTBUN

MexaHuyeckoe [BwkKeHUe. PaBHOMepHOe U HepaBHOMepHoOe nBwkeHHe. CKopocTb. CpefHsis
CKOPOCTb TIPU HEPaBHOMEPHOM /IBMKeHMU. PacuéT nmyTy U BpeMeHH /BWKeHUs. PaBHOMepHOe U
HepaBHOMepHOe [BwxeHHe. CKopocTb. CpefHsisi CKOPOCTb NPU HEPaBHOMEDHOM [IBHIKEHHHU.
Pacuét nytu U BpeMeHU [IBUKeHUs.

fIBneHve vHepLMM. 3aKOH WHepLMM. B3auMopeiicTBUe Tesl KakK MPUUMHA W3MeHeHUsI CKOPOCTU
[BIKeHUs Tes. Macca Kak Mepa MHepPTHOCTU Tesa. IInoTHOCTE BeljecTtBa. CBsA3b IVIOTHOCTH C
KOJINYeCTBOM MOJIEKY/I B e/[UHULIe 00bEMa BellleCTBa.

Cuna Kak xapakTepuCTHKa B3auMogencTBus Tesl. Cua ynpyrocty U 3akoH I'yka. M3mepenue
CW/Ibl C TIOMOLLIBK AUHAMOMeTpa. fIBjieHVe TAroTeHUs U cuiaa TsokecTu. Cua TsSDKeCTH Ha
JPYTUX MJ1aHeTax

(MC). Bec Tena. Heecomoctb. CrioxkeHue CW/1, Hampas/eHHbIX o O/IHOM

ripsiMoii. PaBHozielicTBYyoIIasi cul. Cua TpeHusl. TpeHUe CKOJIb)KeHUsI U TpeHue ToKosi. TpeHue

B nipupozie u TexHuke (MC).

JeMoHCcTpaLuu



HabmtofeHre MexaHUUeCcKoro JBWKEHHUS Tera.

Vi3MepeHre CKOPOCTU MPSIMOJIMHENHOTO [IBHKEHUSI.
HabmtozeHue siBiieHUs1 UHEPLIWU.

HabmtoeHre n3MeHeHUs1 CKOPOCTH TIPY B3aUMO/I€MICTBUH TeJl.

ik e

CpaBHeHHe Macc 10 B3aUMOZENCTBUIO TeJl.
Cro>keHHe CWUJI, HaTlpaB/IeHHBIX T10 OJJHOM MPSMOM.
JIabopaTopHble pabOThI U OTIBITHI

1. Onpepnenenve CKOpOCTH PaBHOMEPHOTO JIBVKEeHUS (u1apuka B
JKUKOCTH,  MOZEJIH 37IeKTPUUeCKOr0 aBTOMOOW/IS U T. T1.).
2. OmnpeseneHre cpefHell CKOPOCTH CKOJbKeHUs Opycka WM IIapyka IO HaKJIOHHOMN
IIJIOCKOCTH.
3. OrnpepiesieHyre IJIOTHOCTY TBEPZOTO TeJia.
4. OmnbIThI, JAEMOHCTPUPYIOLLME 3aBUCHMMOCTb pacTshkeHusi (JedopMaijuu) TIPY>KUHBI OT

TIPUJIO’KEHHOU CHJIBL.
5. OmnbITh], [eMOHCTPUPYIOLIME 3aBUCMMOCTb CUJIbI TPEHUs! CKOJIbKeHUsl OT Beca Teja U
XapakTepa COINPUKaCarIIUXCsl TIOBEPXHOCTEM.
Pazgen 4. [laBneHve TBEPABIX TeJl, )KUJKOCTEH U ra3oB
HNaenenne. CriocoObl yMeHbIIEHWsS U yBe/JWueHUsl JaBjeHus. [laBieHuWe ra3a. 3aBUCHMOCTb
JlaBjieHust ra3a oT 06béma, Temriepatyphl. [lepesiaua JaBieHusi TBEPABIMU TeJIaMU, >KUJKOCTIMHU
v rasamu. 3akoH Ilackans. [IHeBMaTHuyeckue MalllMHbL. 3aBUCUMOCTb [aBJ/IeHUs! XULKOCTU OT
rnybunbl.  'mapoctaThueckuii  mapazsiokc.  CooOmjarormuecs  cocyzbl.  ['wpaB/idyeckue
MeXaHU3MBl.
ATmocdepa 3emmu u atmMmocepHoe AaBneHue. [IpUurHBI CyIieCTBOBaHUS BO3/YLITHON 000/I0UKH
3emmu. OnbiT Toppuuenu. M3mepeHre atMocepHOro JjaBieHusi. 3aBUCUMOCTb aTMOC(HepHOTro
JlaBJIEHUs OT BBICOTHI Ha/l YpPOBHeM Mops. [1prbopsl [/ u3MepeHusi aTMochepHOro /jaB/ieHusl.
[leicTBUe )XUAKOCTU U rasa Ha IOrPy’KEHHOe B HUX Teso. BrITasnkuBaroias (apxvMezoBa) cuna.
3akoH Apxumeza. [1naBanue ten. Bo3ayxorniasanue.
JeMoHcTparmmn
3aBUCUMOCTD JlaBJIeHUs ra3a OT TeMIlepaTyphbl.
[Tepesaua faBieHUs )KUAKOCTBIO U Fa30M.
CooO01atoryecst cocypl.
IMipaBMuecKuii mpecc.
[TposiBneHue feiicTBUsI aTMOCGHEPHOTO JaB/IeHUs.

ok wWwh e

3aBHCUMOCTh BBITAJIKMBAOILEH CHJTbI OT 00BbEMa MOTPY>KEHHOM UaCTH Tejla U MJIOTHOCTH
YKUJKOCTH.

>

PaBeHCTBO BBITa]'[KHBanu.[epj CHUJIBI BeCy BbITEeCHEHHOM KUIAKOCTH.

®

YcnoBue 1aBaHusl Tea: IJlaBaHWe WM TOTpY)KeHWe Tesl B 3aBUCUMOCTA OT
COOTHOLIEHUS JIOTHOCTEN Tesla U XKUAKOCTH.
JlabopaTopHble pabOTHI U OTIBITHI
1. VccnenoBaHve 3aBUCMMOCTH Beca Tejla B BOZie OT 00BbEMa TMOTPY>KEHHOW B >KUKOCTb
YacTH Tena.
2. OnpefeneHvie BbITaKUBAKOLeN CU/bI, [eHUCTBYIOIleH Ha Teslo, IOTPYKEHHOe B
JKUJIKOCTb.
3. [TpoBepka HE3aBUCMMOCTH BBITAJKUBAIOLL[EN CHUJIbI, JEUCTBYIOIEN Ha Tel0 B KUJKOCTH,
OT Macchl Tesna.



4.01bIThl, JEMOHCTPUPYIOLIME 3aBUCHMOCTh BBITAJKUBAOLLEH CUJIbI, JeHCTBYIOIel Ha Teylo B
YKUIKOCTH, OT 00bEMa MOTPYKEHHOM B JKUAKOCTh YaCTH TeJla U OT TUIOTHOCTHU >KUJKOCTH.

5. KoHcTpyupoBaHue  apeomerpa  W/IM  KOHCTPYWpOBaHWe  JIOOKU M
oripefiesieHre eé rpy30noAbEMHOCTH.

Pasgen 5. Pabora © MOIIHOCTb. DHEprus

MexaHnnueckasi pabota. MoOIITHOCTb.

[TpocTbie MeXaHU3MBI: pblUar, 6/I0K, HaKJIOHHAs! TJIOCKOCTh. [IpaBU/Io paBHOBECHST phluara.
[TpuMeHeHue TIpaBW/ia paBHOBeCHS pbldara K 0JI0Ky. «30/I0Toe TIpaBuio» MexaHuku. KI1/]
TIPOCTBIX MeXaHU3MOB. [IpoCTble MeXaHU3MbI B OBITY U TEXHUKE.

Mexanuueckast s5Heprusi. Kunetnuueckas 1 rnoreHuuyasapHas sHeprus. [IpespaitjeHue ofHOro Buza
MeXaHUUYeCKOU SHepryu B APYroil. 3aKOH COXpaHeHUs SHePTUY B MeXaHHUKe.

JemoHCcTparmmn

[IprMepsl NPOCTBIX MEXaHU3MOB

JlaboparopHble pabOThI U OTIBITHI

1. Omnpenenenve pabOTbl CWIbI TpPeHWs TIPU PABHOMEPHOM [IBIDKEHMM Tejla TI0
rOpPU30HTA/IbHOM TTOBEPXHOCTH.
2. NccnepnoBanue ycioBui paBHOBECHSI pbluara.
3. N3mepenue KI1/] HaK/TOHHOM M/IOCKOCTH.
4. V3yyeHne 3aKOHa COXpaHeHHs MeXaHUUeCKON SHepryu.
COOEPXXAHUE YUEBFHOI'O ITPEAMETA
8 kiacc

Pazzen 1. TennoBble siB/ieHUS

OcCHOBHbIE TIOJIOKEHUsI MOJIEKY/ISIPHO-KMHETUUeCKOW TeOopuu CTpPOeHusi BelllecTBa. Macca u
pa3mepbl aTOMOB U MOJIeKyJI. OIbIThI, MOATBEPKAatoLie OCHOBHbIE TT0JI0’KeHUSI MOJIEKYJISIPHO-
KWUHETUYeCKOW TeOpUH.

Mogenu TBEP/IOTO, KUIKOTO U Ta3000pa3HOT0 COCTOSTHUM BelrlecTBa. KpucTanmueckue u
amopdHble Tena. OObsiCHeHHEe CBOMCTB ra3oB, XXKUJKOCTel 1 TBEPBIX Te/l Ha OCHOBe T0I0KeHU !
MOJIEKY/IIPHO-KWHEeTUYECKOU TEOpUH. CmauvBaHue | KalWIsSIpHbIe
SIBJIeHUS. TerioBoe paciMpeHue U CKaTue.

TemnepaTypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABMKEHUS YaCTHL].

BHyTpennsis 3Hepruss CriocoObl W3MeHEHWs BHYTPEHHeM »JHepruv: Tervionepejaua M
coBepieHWe paboThl. BuAbI Terionepeiaun: TeTIONPOBOAHOCTb, KOHBEKLIUSI, U3/TyUeHHe.
KomuecTBO TemaoThl. Y/enbHas TeIUIOEMKOCTb BeIeCcTBa. TeriooOMeH | TeryioBoe
paBHOBecHe. YpaBHeHHe TeryioBoro OasaHca. [1naBrieHue W OTBep/ieBaHHEe KPHCTaTHYeCKUX
BeIIeCTB. Y/ie/ibHas TeTyioTa ruiaBjaeHus. ITapoobpa3oeanue 1 KoHeHcanus. Vcnapenue (MC).
Kunienve. YgaenbHas Teruiota IapooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATypbl KUTEHWsS OT
aTMOoC(epHOro /1aBeHUsl.

Bnaxxnocts Bo3ayxa.

OHeprus TOIIMBa. Y Jie/ibHasl TerioTa CrOpaHusl.

[TpunIMIBl paboThl TeTuioBbIX ABurareneid. KI1/I TernoBoro gsuraresns. TemnioBble ABUraTeN U
3amura okpykatoiei cpegnl (MC). 3akoH coxpaHeHUs] U MpeBpallleHHsi SHEPTryUy B TeI/IOBBIX
nipotieccax (MC).

HJeMoHCcTparmmn

1. HabsroieHrie 6pOyHOBCKOTO [IBUKEHUS

2. Habmopenue quddy3um

3. HabmtozeHue siBlieHU cMaurBaHUsI U KalTWIISIPHBIX SIBJIEHUM



4 HabmroeHure TerioBoro paciivpeHus Tes

5 Vi3MeHeHue aB/ieHUs Ta3a MpyU U3MeHeHU 00bEéMa M HarpeBaHWU WIN OXJIaXK/I€HUH

6. [TpaBuia n3MepeHus: TeMIiepaTypbl

7 Buppl Teruionepesauu

8 OxytaxxjeHre Mpyu COBEePIIIeHUH PaboThI

9 HarpeBaHue nipu coBepItlieHUH pab0ThI BHEIITHUMH CUJIaMH

10. CpaBHeHMe TeIJI0EMKOCTeM pa3/IMYHbIX BelleCTB

11. Habnrogenue KureHus

12. HabmtoieHre oCTOSIHCTBA TeMIepaTyphbl TIPH T1/IaB/IeHUH

13. Mogeny TeTyIOBLIX ABUTraTesei

JIabopaTopHble pabOTHI U OTIBITHI

1. OnbIThI IO 0OHAPYKEHUIO JIeUCTBHUS CUJT MOJIEKY/ISIPHOTO TIPUTSDKEeHUST

2. OnbITHI 1O BBIPAL[MBAHUIO KPUCTA/JIOB TTIOBAPEHHOU COJTM WX Caxapa

3. OnbITHI 0 HAO/TIO/IEHUIO TETVIOBOT'O PACIIMPEHHUs T'a30B, )KUAKOCTeHN U TBEPABIX TeJl

4. OmnpezieneHye faBeHys BO3yxa B Oa/yioHe IITIPULIA

5. OmnbIThl, JeMOHCTPUPYHOLMEe 3aBUCHMOCTh [laBJeHUs BO3[yXa OT ero o0Obéma u
HarpeBaHUs WU OXJIaXK/eHHUs

6. [TpoBepka rumoTesbl JIMHEMHOM 3aBUCMMOCTH JJIMHbI CTONOMKA JKUAKOCTU B
TepMOMeTpPUUeCKol TpyOKe OT TeMIiepaTyphl

7. Habmtonenve m3MeHeHWs] BHYTPEHHEH 3HEPruUM Tela B pe3yJsibTaTe Tervionepefaud U
pabOThI BHEIIHUX CHUJT

8. VccnemoBanue siBNieHUs TeryiooOMeHa Py CMeIIMBaHUK XOJIOAHOM U TOpsiuel BOZbI

9. OnpesieneHre KOJIMYeCTBa TEIJIOTHI, [10JyueHHOTO BOJIOM MPU TersiooOMeHe C HarpeThbiM
MeTa/UTHueCKUM LIUIUHAPOM

10. OrnipeziesieHre ye/lbHOM TEMJIOEMKOCTU BellleCTBa

11. Uccnegosanue nporjecca ucrapeHus

12. OrnipesiesieHe OTHOCUTE/IBHOM BIaXKHOCTH BO3/yXa

13. Onpefenenyve yieNbHOM TEMJIOTHI TIaB/IeHUS JIbJja

Paspen 2. DnekTpuueckue U MarHUTHbIE SIBJICHUS

OnexkTtpuszanus Ten. /IBa poja 31eKTpUYecKUX 3apsoB. B3avMogeiicTBUe 3apsyKeHHBIX Tell.
3akoH KysioHa (3aBUCUMOCTb CUJTbI B3aUMO/IEMCTBUS 3apsUKEHHBIX TeT OT BeJIMUMHBI 3apsiioB U
PacCTOSTHUS MEX/y TellaMH).

OJleKTpruyecKoe riosie. HarnpspkéHHOCTB 3/71eKTPUYEeCKOro nong. [lpuHuun
CYIIepIO3ULIMY IeKTPUYEeCKUX I0J1eH (Ha KaueCTBeHHOM YPOBHE).

Hocurtenu snekTpuueckux 3apsifioB. DJIeMeHTapHbIM 3/1eKTpuUeckuil 3apsz. CTpoeHue aToma.
[TpoBOAHMKY M IU3/IEKTPUKH. 3aKOH COXPaHeHHUs 3/1eKTPUUYECKOro 3apsi/a.

ONeKTpUUYeCcKri TOK. Y CJIOBUS CyLLleCTBOBaHMS 3/IeKTPUYECKOro ToKa. VICTOUHMKY MOCTOSTHHOTO
TOoKa. [IeliCcTBUSI 3/IeKTPUUECKOT0 TOKa (TeryioBoe, XMMHUUeCKOe, MarHUTHOe). DIeKTpuuecKui
TOK B XKUJKOCTSX U rasax.

Onektprueckas Lenb. Cuia Toka. DneKTpuuyeckoe HarpsbkeHue. COINpOTUB/IEHUE TIPOBOJHUMKA.
Y[enpbHOe COINpOTHBJ/IEHUE BelljecTBa. 3aKOH Oma g yuyactka Lenu. IlociemoBaTtenbHoe u
rapajijieJibHOe COoeJjJiHeHVe IIPOBOJHHUKOB.

PaboTa ¥ MOIIHOCTh 3J/IEKTPUUYECKOTO TOKa. 3akKoH [[koyssi— JleHija. OneKTpuueckye Lernu U
TOTpeOrTe/N /1eKTpUUecKol sHepruu B 6biTy. KopoTKoe 3aMbikaHHe.

[TocTosiHHBIe MarHUTHI. B3aMoieliCTBHEe MOCTOSIHHBIX MarHUTOB. MarHuTHoe rosie. MarHuTHoe
rnone 3eM/M U ero 3HauveHuwe I Ku3HM Ha 3emse. OnbIT Opcresa. MarHutHoe rioJie



3/IeKTpUYecKoro Toka. [IprMeHeHUe 3/1eKTPOMarHUTOB B TexHUKe. [leficTBHe MarHUTHOTO TOJIsi
Ha TIPOBOJHMK C TOKOM. OJeKTpPOJBUrarejlb TOCTOSHHOIO TOKa. Vcrosb3oBaHue
3/71eKTPO/IBUTaTe/Iel B TEXHUUeCKUX YCTPOMCTBAaX M Ha TPAHCIIOPTe.

OnbIThI @apapest. fBnenue 3/IeKTDOMAarHUTHOW  WMHAYKLUMU. IIpaBuno  JleHua.
OnektporeHeparop. CriocoObl TOMyueHUsT 3JIEKTPUUECKOW JHEPruu. OJIEKTPOCTAHI[UM Ha
B0O300HOB/ISIEMBIX UICTOUHUKAX YHEPTHH.

JeMoHcTparmn

1. OneKTpu3aLys Tesl

2. [Ba pozia 3MeKTpuYeCcKrx 3apsiioB U B3aMMO/eNCTBHE 3apsyKeHHBIX Tel
3. YCTpOMCTBO U eliCTBHE 3/IeKTPOCKOIIA

4. OJieKTpocTaTuyeckass UHAYKLIUS

5. 3aKOH COXpaHeHUs 3JIeKTPUUeCKUX 3apsiioB

6. [1poBOHUKY U IU3/IEKTPUKU

7. MogenvpoBaHue CUIOBBIX JIMHUU 3/IEKTPUUECKOTO M0/

8. M cTOYHUKY ITOCTOSIHHOT'O TOKa

9. [lercTBUS 3/1€KTPUUECKOr0 TOKA

10. ONeKTpUYeCKrid TOK B KUJKOCTH

11. I"a3oBbIM pa3psg,

12. V3mepeHue cujibl TOKa aMIiepMeTpoM

13. M3mepeHue 5/1eKTPUUECKOr0 HarpsiKeHUs BOJIbTMETPOM

14. Peocrar v Mmara3uH cONpoTUB/IEHNH

15. B3anmopeiicTBre MOCTOSTHHBIX MAarHUTOB

16. MopenvpoBaHye HeBO3MOKHOCTH pasfie/ieHus ITI0/IF0COB MarHuTa
17. MopenvpoBaHye MarHUTHBIX T10J/Iel TIOCTOSTHHBIX MarHUTOB

18. OmnbIT Opcresa

19. MarHuTHoe noJie ToKa. JeKTPOMarHuT

20. [elicTBYe MarHUTHOTO T0J1S Ha MPOBOJHUK C TOKOM
21 DnekTpoABUraresib MOCTOSHHOTO TOKA

22. WccnenoBanue siBeHus 371eKTPOMarHATHOM UHAYKLUU

23. OmneiTel @apages

24, 3aBUCHMMOCTb HampaB/eHUs] UHAYKLMOHHOTO TOKA OT YC/IOBUW ero BO3HUKHOBEHHUS
25. DJIeKTpOreHepaTop MOCTOSTHHOI'O TOKa

JTabopaTopHble pabOTHI U OTIBITHI

OTBITHI TI0 HAOJTIOZEHUIO MeKTPU3alU Tel MHAYKIMEeH U TIPH COTIPUKOCHOBEHUH
VccnenoBanvie 1eCTBUS 37IEKTPUUECKOTO TI0JISl HA TPOBO/IHHUKU U AU3JIEKTPUKU
Cbopka u rpoBepka paboTh! 37IeKTPHUECKOM I]eNH TIOCTOSTHHOTO TOKa

VI3MepeHwMe U peryIMpoBaHue CHUJIbI TOKa

Vi3mepeHue 1 peryMpoBaHre HalPsDKeHUST

ok wWwh =

VccneoBanve 3aBUCMMOCTU CUJIbI TOKA, WAYLLETO yepe3 pPe3ucTop, OT COMPOTUBJIEHUS
pe3ucTopa U HalpsKeHHs1 Ha pe3ucTope

~

OTBITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD 3/IEKTPUUECKOT0 COTIPOTHB/IEHUSI POBOJHUKA
OT ero JJIMHbI, TUIOLA/IM TIOTIePeYHOTO CeUeHHsl M MaTeprasa
8. [TpoBepka mpaBu/Ia CI0XKeHUs] HalpsDKeHUM TpU Toc/ieloBaTe/lbHOM COeAUHEHUH [IBYX
pe3uCTOpOB
9. [TpoBepka npaBu/a JJisi CU/Ibl TOKA MPU Napasjie/lbHOM COeJUHEHUH Pe3CTOPOB



10.  OmnpegeneHuie pabOThI 3/1IEKTPUUECKOTO TOKA, UAYILETO uepe3 pe3rucTop

11. Omnpegenenrie MOLHOCTH JIEKTPUYECKOr0 TOKA, BblJje/IsieMOM Ha pe3nucTope

12. WccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYLLETO Yepe3 JIaMIIOUKY, OT HalpspKeHUs Ha
Hel

13. Omnpepenenve KII/I HarpeBaresns

14. WccnenoBaHre MarHUTHOTO B3aMMO/IeHCTBHS TTOCTOSIHHBIX MarHUTOB

15. V3yueHrie MarHUTHOTO TIOJISI TIOCTOSTHHBIX MarHUTOB TIPU WX 00beAMHEHUH U Pa3/ie/ieHnn

16. ViccnepoBanue JeliCTBUS 3/1eKTPUYECKOr0 TOKA HA MarHUTHYHO CTPeJIKY

17. OnbITh], AEMOHCTPUPYIOLME 3aBUCUMOCTb CUJIbl B3aUMOZEWCTBUS KaTylIKU C TOKOM U
MarHuTa OT CWJIbl TOKA U HarlpaB/ieHusl TOKa B KaTyILLKe

18. W3yyeHnne felCTBUS MarHUTHOI'O T10JIS1 HA IPOBOJJHUK C TOKOM

19. KoHcTpyrpoBaHue 1 u3yueHue paboThl 3/1eKTPOABUraTeIs

20. N3mepenue KII/I snekTpoABUraTesibHON yCTaHOBKY

21. OneITEl MO MCC/I€[0BAHUIO SIBJEHUS 37€eKTPOMarHUTHOM WHJIYKLMU: MCC/Ie[j0BaHUe

V3MeHeHU! 3HaueHUs U HarpaB/ieHUs] UHYKLIMOHHOIO TOKa
COJEPXAHUE YYEBEHOI'O ITPEIMETA
9 knacc
Pa3zgen 1. MexaHuueckue sIBJe€HUS
Mexanuueckoe paBwkeHue. MarepuanbHasg Touka. Cucrema otcuérta. OTHOCUTEIBHOCTD
MeXaHUUeCcKoro [BWKeHHs. PaBHOMepHoe TIpsMO/IMHelHOe [BWkeHue. HepaBHOMepHOe
NpSMOJIMHeHOoe fBWwkeHre. CpefHAss W MIHOBEHHas CKOPOCTb Teja IIPM HepaBHOMEPHOM
JBUKEHUU.
Yckopenne. PaBHOycKOpeHHOe mpsiMosiMHeliHOe [BiKeHHe. CBoOogHoe mafieHHe. OTBITHI
anunesi. PaBHOMepHOe /IBM>XeHHe TI0 OKPY>XKHOCTH. [Tepuog 1 uactota obpaienust. JInHeliHas 1
yIJIOBast CKOPOCTU. LleHTpoCTpeMuTe/IbHOe YCKOPeHuUe.
[TepBeli 3akoH HproToHa. Bropou 3akoH HerotoHa. Tpernit 3akoH Herorona. IlpuHnmn
CyTIepIIO3ULIUU CUJL.
Cua ynpyroctu. 3akoH I'yka. Cuna TpeHUs: Ccuia TPeHUs CKOJIbXKEeHUs], CUjla TPeHUs IOKOS,
Jipyrve BUJbl TPEHUS.
Cunia TSDKECTH M 3aKOH BCEMHPHOTO TSTOTeHMsl. Y CKopeHHe cBOOOjHOro majeHust. [IBrkeHue
riaHeT BOKpyr CosHia (MC). IlepBasi Kocmuyeckasi CKOpocTb. HeBecOMOCTb U meperpysku.
PaBHOBecre MaTepua/ibHOW TOUKH. ABGCO/MOTHO TBEpJOe Teno. PaBHOBecue TBEPZAOIO Teja C
3aKper/IEHHOM OChI0 BpaueHus. MomeHT cuibl. LleHTp TskecTH.
Nmvnynec Tena. V3MeHeHue wumMmmy/bca. VIMIysbC CWIbl. 3aKOH COXpaHEHUs WMITYJIbCa.
PeakTuBHOoe amwxkenue (MC).
MexaHuueckasi pabota ¥ MOLTHOCTb. PaboTa cui TsDKeCTH, YIIpyrocTH, TpeHust CBsi3b SHEpruu 1
pabots! [loTeH1ManbHasi SHeprusi Tesa, MOAHATOrO HaJ, MOBEPXHOCTHIO 3eMiH. [loTeHLManbHas
SHeprusi ckaTou npyxuHbl. KnHetnueckas sHeprus. TeopeMa 0 KUHETUUECKOW 3HEPryuu. 3aKOH
COXpaHeHHsl MeXaHUUeCKOU SHepryu.

HemMoHCTparuu

1. HabmtoeHre MeXaHMUeCKOT0 JBYKEHHS Tefla OTHOCUTEeTbHO Pa3HBIX TeJl OTCUéTa

2. CpaBHeHue MyTeld W TpPaeKTOPUM /[BWKEHHs OJHOIO M TOTO ’Ke Teja OTHOCUTEIbHO
pasHBIX TeJl OTCYETA

3. V3MepeHne CKOPOCTH M YCKOPEeHHUS MPSIMOJIMHENHOTO JBYYKEHUS

4. NccnepnoBanue NpU3HAKOB paBHOYCKOPEHHOIO [IBUYKEHUS

5. HabozeHue [BrKeHHsI Tesla 110 OKPYKHOCTU



6. HabmtofeHre MexaHU4YeCKUX sIBI€HUH, MPOUCXOAAIIMX B cucTeMe oTcuérta «Temexxka»
npyd eé paBHOMEPHOM U YCKODEHHOM [BI)KEHWM OTHOCUTENbHO KabuHeTa ¢GuU3uKu 7.
3aBUMCUMOCTh YCKOPEHHs TeJla OT MacChl Tesla U [eHCTBYIOLLel Ha Hero CHJIbI

8. HabntofieHrie paBeHCTBa CUJT ITPU B3aUMO/IEHCTBHY TeJl

9. N3meHeHue Beca Tesa IpU YCKOPEHHOM [IBUYKeHUU

10.ITepeaua umIyJibca MpH B3aUMO/IeICTBUM TeJl

11.ITpeo6Gpa3oBaHust SHEPTUM TIPU B3aUMO/IeHCTBUU TeJl

12.CoxpaHeHue UMITy/IbCa [IPU HEYIIPYTOM B3aUMO/,eiCTBUN

13.CoxpaHeHue UMITy/IbCa TIPX aOCOTIOTHO YIIPYTOM B3aMO/€MCTBUM

14.HabnroieHrie peakKTUBHOTO JBM>KEHUST

15.CoxpaHeHune MexaHU4YeCKOW SHePruy Npy CBOOOHOM TMaZieHUuH

16. CoxpaHeHre MexaHM4eCKOM SHepruU MpH JIBWKEHUM Tejla MO/, 1eHCTBUEeM NPY>KUHbI

JlabopaTopHble pabOTHI U OTIBITHI

1. KoHcTpynpoBaHve TpakTa [is pasroHa W [JaJbHEWIIero paBHOMEDHOTO [JBVKEHUS
1apyKa WU TeIeXXKH

2. OrmpefesieHrie CpefiHell CKOPOCTH CKOJIbKeHHWsI OpycKa WM [BWKEHUs IIapuKa 10
HaKJIOHHOM TJIOCKOCTH

3. OmnpefeneHre yCKOpeHHsi Tefla TPU PaBHOYCKODEHHOM [BV)KEHUM TI0 HAaKJIOHHOMW
MJIOCKOCTH

4. VccnemoBaHre 3aBUCUMOCTH TIYTH OT BPEMeHU TPH PaBHOYCKOPEHHOM [JBIDKEHUH 0e3

HayaJbHOU CKOPOCTH

5. [TpoBepKa ruroTe3bl: ec/ii MPU PaBHOYCKOPEHHOM JIBM)KeHUM 0e3 Haua/lbHOW CKOPOCTH
MyTHU OTHOCSTCS KaK psAJ HEUYETHBIX UKCeJ, TO COOTBETCTBYHOILIHME TMPOMEXYTKH BpPEMEeHU
O/IMHAKOBBI

WccnenoBaHue 3aBUCMMOCTY CUJIbI TPEHUSI CKOJTbXKEHUSI OT CUJTbl HOPMaIbHOTO JJaBJIeHHUs

Onpegenenve K03 duieHTa TPeHUs CKOTbKeHUsI

OnpefeneHye >XECTKOCTU MPY>KUHbI

Onpezsenenve pabOThl CHIbI TPEHUS TIPM  PABHOMEPHOM JIBIDKEHWM Teja TI0
TOPU30HTA/IbHOU [TOBEPXHOCTU
10.0npeznenenvie paboThl CHIBI YIIPYTOCTH TIpU TIOAbEME Tpy3a C HCIOIb30BAHUEM
HETIO/[BUYKHOTO U TIO/IBUYKHOTO O/T0KOB

L o N

11.M3yyeHue 3aKOHa COXpaHeHUsl SHePIUU

Pa3pen 2. Mexanuueckue Koyie0aHusI ¥ BOTHBI

KonebarenbHoe pBwkeHWe. OCHOBHble XapaKTePUCTUKUA KojeOaHWIA: TIepHOj, YacToTa,
aMIUIUTyia. MaTemMaTUueCKUuid W TIPY)KUHHBIM MasATHUKUA. [IpeBpailjeHue SHepPrud TpU
KosiebaTeslbHOM [IBMDKEHUH. 3aryxaroiue KosiebaHusi. BuiHyKAeHHbIe KosiebaHusi. Pe3oHaHC.
Mexanuueckue BOHbL. CBOMCTBa MexaHUUeCKUX BOJH. [Ipo /fo/bHble U TONepeuHble BOJHBI.
[nvHa BO/MHBI M CKOPOCTb €€ pacripocTpaHeHus.. MexaHWYecKude BOJHBI B TBEPJOM Terle,
ceficmuueckre BoiHbI (MC). 3Byk. I'POMKOCTH 3ByKa W BbicOTa TOHa. OTpa)keHue 3BYKa.
VHdpa3ByK U yIbTpas3ByK.

LemMoHcTpaLuu

1. Habmtofenre KonebaHuii Tes 1o/ 1eHCTBUEM CHJTBbI TSDKECTH W CUJIBI YTIPYTOCTH
2. Habmoznenue konebaHuii rpy3a Ha HUTH U Ha TIPY>KUHe

3. HabmtofeHre BLIHYKIeHHBIX KoJieOaHWi 1 pe30HaHca

4. PacripocTpaHeHye TIPO/O/IbHBIX 1 TIOTIEPEYHbIX BOJTH (Ha MO/IeNH)

5. HabsroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI



6. AKyCcTUUeckuii pe30HaHC
JlabopaTopHble pabOTHI U OTTBITHI

1. OmpeeneHre 4acTOThI U Mepro/ia KosiebaHWi MaTeMaTHyeCckoro MassiTHHUKA

2. OmnpezienieHre YaCTOThI U ITePUO/ia KOJiebaHUH MPYKUHHOTO MasiTHUKA

3. VccnemoBaHre 3aBUCMMOCTH TiepuoJia KosieDaHWi TO/IBEIIEHHOTO K HWTH Tpy3a OT
JJIUHBI HUTU

4. VccnemoBanre 3aBUCHMOCTH TiepHoJa KojiebaHWM TMPY)KMHHOTO MasTHHUKA OT MacChl
rpysa

5. [TpoBepka He3aBUCUMOCTH TIepHO/ia KojiebaHuM rpy3a, MO/IBEIIeHHOTO K HUTH, OT MacChl

rpy3a 6. OTMbITBI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH Ie€puoja Kojae0aHUU TPY>KUHHOTO
MasiTHUKa OT MacCChl TPy3a U KECTKOCTHU MPY>KUHBI
7. I3MepeHMe yCKOPeHUs1 CBOOOZHOTO TMajieHust
Paspen 3. DnekTpoMarHuTHOe 10Jie Y 3/1eKTPOMAarHUTHbIE BOJIHbI
ONeKTPOMarHuTHOe TMosie. DJIeKTPOMAarHUTHbIe BOJIHbL. CBOWMCTBA 3/71€KTPOMAarHWTHBIX BOJIH
[ITkana 371eKTPOMAarHMWTHBIX BO/H. VICrOnb30BaHWe 3/€KTPOMarHUTHBIX BOJH [JiI COTOBOM
CBSI3U. OJJIeKTpOMarHurtHasi npupoga csera. CKoOpocTb cBera. Bo/HOBbIe CBOMCTBa CBeTa.
JemoHCTpaLmun
1. CBolicTBa 3/1eKTPOMarHUTHBIX BOJIH
2. BonHoBble cBolicTBa cBeTa
JlabopaTopHbie pabOThI 1 OIBITHI
1. i3yueHure CBOMCTB 371€KTPOMAarHUTHBIX BOJTH C TTIOMOLIbI0 MOOM/IBHOTO TesiehoHa
Paznen 4. CBeToBbI€e SIB/IEHUS
JlyueBast Moziesib cBeTa. McTounuku cBeta. IlpssMmonnHeliHOe pacripocTpaHeHre CBeTa. 3aTMeHHs
Connua u JIyHel. OTpaxeHue cBeta. I1710ckoe 3epkano. 3aKOH OTpakeHUsl CBeTa.
IIpenomnieHve cBeTta. 3aKOH IipesioM/ieHus cBeTa. I[losiHOe BHyTpeHHee OTpakeHue CBeTa.
M crionb3oBaHue MOTHOIO0 BHYTPEHHEr0 OTPaKeHUs! B OIITUUeCKUX CBETOBOJax.
JIlunza. Xog nyyeil B nvMH3e. OnTuyeckas cucteMa (poToarapara, MUKPOCKOIA M TesecKora
(MC). I'na3 kak onTuueckasi cucteMa. b/IM30pyKoCTh U JaTbHO30PKOCTb.
Pasnoxenue Genoro ceera B crekTp. Onbitel HbtoToHa. Cro)keHHe CIIeKTPaJbHBIX L[BETOB.
Hducniepcus csera.
HemoHCcTpaLmmn
[TpsimosiMHeHOe pacrpocTpaHeHre CBeTa.
OTtpakeHue cBeTa.
[MTonyueHue n300pakeHUH B TJIOCKOM, BOTHYTOM M BHIMTYK/IOM 3epKasiax.
IIpenomiieHuve cBera.
OnTuuecKuii CBeTOBO/I,.
Xop nyuet B cobuparoliei mH3e.
Xop iydeil B pacceuBarolljeli TMH3e.
[MomyueHre n300pa>keHNH C TTIOMOLIBIO JIH3.

Lo Ne AW

[TpuHLMN AeiicTBUS QoToanmnapaTa, MUKPOCKOIIA U TejlecKoma.

10.Mopesns riasa.

11.Pa3noxxeHure 6esioro cBera B CIeKTP.

12.ITonyuenuie Gesioro cBeTa IpU CJI0’KEHWHU CBETA PA3HBIX L{BETOB.

JIabopaTopHble pabOThI U OTTBITHI

1. WccnenoBanye 3aBUCUMOCTH yIVIa OTpaKeHHsi CBeTOBOIO Jly4ya OT yrJia [ajeHusl.
2. W3yueHre xapaKTepUCTHK M300pakeHus TIpeJiMeTa B TUIOCKOM 3epKarie.



3. VccrepoBaHve 3aBUCMMOCTH yT/ia TIPeJIOMJIEHHsS] CBETOBOT'O Jiyua OT yrjia TafieHusi Ha
TPaHMLIEe «BO3JYX—CTEKJIO».

[MonyueHre N300pa>keHUH C TIOMOIIBIO COOMPAIOLI|eid JTUH3bI

Onpepenenre (GOKyCHOTO PaCCTOSTHUS U OTITUUECKOM CHJTbI COOMparoLIei TMH3bI.

OTBITHI TIO Pa3/IOXKeHHIO OesIoro cBeTa B CIIEKTP.

No Uk

OmbITEI O BOCIIPUSITHIO 1{BeTa TMpPeAMEeTOB TpPU UX HaO/oleHMd 4Yepe3 LIBETOBbIE
(UIBTPBL.
Pa3gen 5. KBaHTOBBIE SIB/IeHUS
OmnbiTel Pe3epdopza u maHetapHass Mofenb atoma. Mogens atoma bopa. Wcnyckanue u
rorsioujeHue ceeta aToMoM. KBaHThI. JIMHelyaThble CIIeKTphI.
PasmoaktBHOCTE. Anb(a, Oeta u ramma usnyuyenusi. CTpoeHre aToMHOro siipa. HykmoHHas
MO/IesIb aTOMHOT 0 sijpa. M30Tors!.
PaguoaktrBHble npespailleHys. Ileprog ronypacriaja aToMHBIX sifiep.
AnepHble peakiuu. 3aKOHbI COXpaHEHUsl 3apsOBOIO UM MaCCOBOIO YKCe/l. JHeprus CBsI3U
aToMHbIX sfep. CBa3p Macchl M 3Hepruu. Peakuuu cuHTe3a U feneHus sgep. VcTouHUKA
sHepruu CosHua u 3Bé37 (MC).
fnepHas sHepreTuka. leliCTBUS paIMOAaKTUBHBIX U3/TyUYeHUU Ha KuBble opranusmel (MC).
HemoHCcTpanu
CriekTpbl U3/1y4eHUs U MOIJIOLeHYs.
CrieKTpel pa3/IMuHbIX ra30B.
CnexTp BogOpoOJa.
HabsmoieHie TpeKoB B Kamepe BuibcoHa.
Pabota cuéTurka MOHU3UPYIOIIUX U3TyYeHHH.

i

. PerucTpanyisi U3myueHust IPUPOJHBIX MUHEPA/IOB U MTPOJYKTOB.
JlaboparopHble pabOThI U OTIBITHI

1. HabsroieHye CI/IONIHBIX U TMHeWYaThIX CIIeKTPOB HU3/TyUYeHHsl.

2. NccnepoBanue TpeKOB: M3MepeHHWe SHEePruM 4YacTULbl 0 TOPMO3HOMY MyTH (I10
¢dororpadusm).

3. N3mepeHue paJuoakTHBHOIO (POHA.

[ToBTOpPHTE/LHO-0000IIIAOIIMI MO/TY/Th

[ToBTOpPUTE/IEHO-00001IaOIMH MOAY/Ib TIpeAHa3HaueH /s CUCTeMaTHU3alluid W 000OIeHuUs
TIPeZIMETHOTO CO/IePKaHUS U OTIbITa /IeATeTbHOCTH, PUOOPETEHHOTO TTPU N3YUYEeHUH BCETo Kypca
GU3MKH, a TakKe /i1 OATOTOBKH K OCHOBHOMY T'OCY/JapCTBEHHOMY 3K3aMeHY 10 (hH3uKe /s
00yu4aroIUXCsl, BEIOPABIIMX 3TOT yueOHBIHM TIpeMeT.

[Tpy M3yYyeHuM JaHHOTO MOJYJISI PeaM3yIOTCS U CUCTEMATU3UPYIOTCS BUZBI AeATebHOCTH, Ha
OCHOBE KOTOPBIX 00eCTrieunBaeTCsl JOCTH)KEHNE TTPeAMETHBIX U MeTarpeIMETHBIX TVIaHUPYEMbIX
pe3y/ibTaToB 00yueHusi, (HOPMUPYETCS eCTeCTBeHHO-HayUHasi TPaMOTHOCTb: OCBOEHHE HayUHbIX
METOZIOB HWCC/IeZIOBaHUS SIBJIEHUH TIPUPOJAbI M TEXHWKH, OB/aJieHWe YMEHHUSIMH OOBSCHAThH
busrueckre sB/IeHUs, TMPUMEHSST TIOJAyYeHHble 3HaHWs, pellaTh 3aZaud, B TOM UKC/Ie
KaueCTBEHHbBIE W SKCTIepUMEHTabHBIE.

[TpUHLIMTIMAIBHO /1eSITe/TbHOCTHBIN XapakTep JAHHOTO pa3jesia peaju3yeTrcs 3a CUéT TOro, UTo
yuall[iecs: BLIMOHSAIOT 3a/]aHus1, B KOTOPBIX UM TPe/|jlaraeTCs: Ha OCHOBE IMOJIyYeHHbBIX 3HAHHUM
pacro3HaBaTb M HAy4YHO OOBSACHATH (U3HMUECKHe sIBJIEHWsS B OKpY)Kawolled Mpupoje u
TOBCEeTHEBHOM JKU3HU;

WCTIO/Tb30BaTh Hay4yHble METOZAbI HWCC/IeOBaHUS (U3NUECKUX SBJIEHUH, B TOM UHC/IE IS
TIPOBEPKU TMIIOTE3 U MOTYYEeHHUS] TEOPETHUECKHUX BHIBOJIOB,;



OOBSICHATL HayyHble OCHOBbI Haubojiee BaKHBIX JOCTYD)KEHUM COBPEMEHHbBIX TeXHOJIOIHH,
Harpumep, NPaKTUYeCKOT0 MCMO/Ib30BaHUS Pa3/IUYHbIX UICTOUHMKOB SHEPTrMU Ha OCHOBE 3aKOHa
TpeBpalleHss U COXpaHeHUs BCeX U3BECTHBIX BU/IOB SHEPIUU.

Kaxzast ©3 TeM [JaHHOTO pas3jienia BK/IFOUaeT SKCIlepUMeHTa/lbHOe MccaefoBaHre 00001aroriero
xapakrtepa. Pa3zen 3aBepiuaeTcsi MpoBeJjeHHeM TUarHOCTUYEeCKOM U OIJeHOUHOM paboThI 3a KypC
OCHOBHOM IIIKOJIBI.

[TNTAHVPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATEHI
7 Kjacc
N3yuenue ¢u3Mku B 7 KIacce HarpaBAeHO Ha [OCTI)KeHUe 00yyaromuMucs
JTMYHOCTHBIX, MeTarpeIMeTHBIX 1 TPeJMEeTHBIX Pe3y/IbTaTOB OCBOEHHS y4eOHOTro TipeiMeTa.
JIMYHOCTHBIE PE3YJIBTATHI

[TaTprioTHUecKoe BOCIIUTaHKE:

NIpOsIB/IeHUe MHTepeca K UCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOM (DPU3MUeCKOU HayKH;
1L|eHHOCTHOE OTHOILIeHUE K JOCTH)KEHUSIM POCCUMCKUX YUEHbIX (PU3MKOB.
['pakziaHCKOe U [yXOBHO-HPaBCTBEHHOE BOCTIUTAHKE:

TOTOBHOCTb K AKTMBHOMY YYaCTHIO B OOCY>KJeHWH OOIleCTBeHHO-3HAUMMBIX W 3THYEeCKUX
npo6sieM, CBSI3aHHBIX C TIPAKTUUECKUM TPUMeHeHHeM JOCTYKeHUH (HU3UKY;

OCO3HaHVe Ba)XHOCTH MOPa/IbHO-3TUYEeCKUX TIPUHLIUIIOB B JeITe/IbHOCTH YUEHOTO.
JcTeThyecKoe BOCIUTaHue:

BOCIIpUSITHE 3CTETUYECKUX KauecTB (PU3MUeCKOM HayKd: e€é TapMOHMUYHOIO I1OCTPOeHUs,
CTPOrOCTH, TOUHOCTH, JIAKOHUYHOCTH.
IJeHHOCTY HAYYHOIO ITO3HAHUS:

0CO3HaHHUe LIeHHOCTU (PU3UUecKol HayKW KaK MOIIIHOTO MHCTPYMeHTa M03HaHUsl MUpa, OCHOBBI
Pa3BUTHS TEXHOJIOTHUM, Ba)KHENILIEN COCTaB/ISIOIIEeN KyIbTYpbl;

pa3BUTHe Hay4HOM JIF0003HATeTbHOCTH, MHTepeca K UCC/Ie[j0BaTe/IbCKOM JeaTeIbHOCTH.
dopmHpOoBaHKE KYJIbTYPhI 3ZI0POBbSI K SMOLMOHATBHOTO GJ1aromosTyuust:

OCO3HaHMe IleHHOCTH Oe3oracHoro obpasa >KM3HU B COBPEMEHHOM TeXHOJOTMYeCKOM MUPE,
Ba)KHOCTH TIpaBW1 0e30MMacHOro TMoBeZieHUs] Ha TPAHCIIOPTe, Ha A0pOorax, C 3/AeKTPUUeCKUM U
TEIJIOBBIM 000Py/I0BaHUEM B JOMAIIIHUX YC/IOBUSIX;

c(OpMHUPOBAHHOCTL HaBbIKa peduieKCHU, TpU3HaHWe CBOEro MpaBa Ha OMIMOKY M TaKOro ke
1paBa y Jpyroro yejioBeka.
TpyZz0BOe BOCIIUTaHKe:

aKTMBHOE yyacTve B pellleHUM MpaKTHUeCKuX 3ajau (B paMKax CeMbH, LIKOJIbl, TOPOAa, Kpasi)
TEXHOJIOTUUECKOW M COLMa/IbHOM HamnpaB/IeHHOCTH, TPeOYIOIIMX B TOM uucjie U (U3NUECKUX
3HAHMIL;

MHTepec K NMPaKTUYeCKOMY HM3yUeHHUI0 Mpodeccuii, CBs3aHHBIX C (PU3HKOM.
OKoJI0orM4ecKoe BOCIIUTaHHe:
OpUeHTaLis Ha TpUMeHeHue (U3NUeCcKUX 3HAHUM /7S pellieHust 3a/jau B 06/1aCTH OKpy»Karolei
CpeZpl, TUIaHMPOBAHHUSI TIOCTYNKOB U OLIEHKM WX BO3MOJKHBIX MOC/IE[CTBUMN [/Is1 OKpY’Karolen
cpeApb;

0CO3HaHHUe T7100a/bHOr0 XapakTepa SK0JIOTHYeCKUX 1pobsieM U MyTel UX pellieHus!.
ApanTanusi 00yuaroierocst K U3MeHsIFOIUMCsI YCIOBHUSIM COLMaIbHOU M TPUPOJHON Cpe/ib:

noTpeOHOCTh BO B3aMMO/IeHICTBUU TPHU BBIMOJIHEHUM MCC/IeJOBaHUN U MPOEKTOB (hr3UUYeCcKoi
HarpaB/IeHHOCTH, OTKPBITOCTb OMBITY U 3HAHUSIM [IPYTHUX;

TMOBBILIIEHNE YPOBHSI CBOEM KOMITETeHTHOCTH Yyepe3 NPaKTUUeCKYO JesiTe/IbHOCTD;



noTpeOHOCTh B JOPMUPOBAHMM HOBBIX 3HAHWH, B TOM uuc/ie (OPMY/IUPOBaTh UJeH, TIOHSTHS,
TUTIOTE3bI 0 GU3NUECKUX O0BEKTaX U SIB/IEHUSX;

0CO3HaHue 1e(UIUTOB COOCTBEHHBIX 3HAHWUH M KOMIIETEHTHOCTEH B 00/1aCTH (DU3UKH;
TJIaHUPOBaHKE CBOETO Pa3BUTHS B MPHOOPeTEeHUH HOBBIX (DM3NUeCKUX 3HaHUM;

CTpeMJIeHHe aHa/IM3UPOBaTh U BLISB/IATH B3aMOCBSI3H ITPUPO/IbI, 00IIIeCTBA U SKOHOMHUKH, B TOM
YKCJie C UCIM0/Ib30BaHWeM (DH3UUeCKUX 3HAHW;

Oll€HKa CBOMX /IEHCTBHI C YUETOM B/IMSTHUS HA OKPY)KAOIYI0 Cpe/ly, BO3MOXKHBIX II00a/TbHBIX
TOC/Ie/ICTBUM.

METATIPEMETHBIE PE3YJIETATHI
YHUBepcanbHble — TIO3HABaTe/ibHbIe  JEWCTBUS
ba3zoBsle iornueckue f1elCTBUS:
BBISIBJIITh U XapaKTepU30BaTh Cyl[eCTBeHHbIe TIPU3HAKK 00bEeKTOB (sIBJIeHUI);
yCTaHaB/IMBaTh CYIECTBEHHBIA TIPU3HAK K/IaCCU(PUKAIUM, OCHOBAHUS [y 0000IeHus u
CpaBHEHMSI;
BLISIB/IATL 3aKOHOMEDHOCTU U TIPOTHBOPEUHs] B pacCMaTpUBaeMbIX (aKTax, [JaHHBIX W

HaOJTFOIEHUSIX, OTHOCSIIMXCS K (PU3NUECKUM SIBJIEHUSIM;

BBISIBJIITh TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U TIPY M3y4eHUHM (M3WUYeCKUX SIBJIEHHUN U TIPOLeCCOB;
JleJ1aTh BBIBO/IbI C UCIIO/Tb30BAHUEM JIeJYKTUBHBIX U UH/[YKTUBHbBIX YMO3aK/TFOUeHUH, BbIZIBUTaTh
TMITOTE3bI O B3aUMOCBS3SX (DU3UUECKUX BEJTUUMH;

CaMOCTOSITeJILHO BBIOMpATh Crocob perreHust yueOHOW (GU3MUECKOW 3afaud  (CpaBHEHHE
HECKOJIbKUX BapUaHTOB peIlleHus, BLIOOp HauboJsiee TIOJXOASAINEr0 ¢ YYETOM CAaMOCTOSITE/IEHO
BbI/I€/IEHHBIX KDUTEPHER).
ba3oBbie uccieioBaTeTbCKUe IeUCTBUS:

WCTIO/Tb30BaTh BOIMIPOCHI KaK UCC/Ie/I0BAaTe/TbCKUM MHCTPYMEHT ITO3HAHMS;

TIPOBO/JIUTh TI0 CAMOCTOSITE/IbHO COCTAB/IEHHOMY IUIaHYy OIIBIT, HECTOXXHBIM (hU3UUeCKUi

9KCTIepPUMEHT, He0Oo/Ib1I10€e HCC/ieloBaHre (PU3UUeCKOTO SIBJIEHUS;

OllEHMBaTb Ha TPUMEHUMOCTh U JIOCTOBEPHOCTb WH(OpMAIHIO, TIOJyUeHHYI0 B XO[e
WCCIIeIOBaHUS WU SKCTIepUMEHTa;

CaMOCTOSITE/TLHO (hOPMY/IMPOBaTh O00OIEHUST U BBIBOJABI 10 pe3y/bTaTaM IMPOBEAEHHOTO
HaOJTFO/IeHNs], OTbITa, UCC/IeI0BAHMUS;

MPOTHO3UPOBAaTh BO3MOXKHOE JlajibHellllee pa3BUTHe (GU3NUECKUX TIPOIIeCCOB, a TakKXKe

BBI/IBUTATh TIPEATIONIOKEHHUS 00 MX Pa3BUTHU B HOBBIX YC/IOBUSIX M KOHTEKCTaX.
Pabora ¢ nHdopmarmeii:

TIPUMEHSITh Pa3/IMYHbIe METO/bl, THCTPYMEHTHI U 3ampOChI TPH MOWCKe U 0TOOpe MH(OpMaIuu
WY IAHHBIX C YUETOM Mpe/I/IoXKEeHHOH yueOHOM (u3nueckol 3azaum;

aHa/TM3UPOBaTh, CUCTEMAaTU3UPOBaTh U WHTEPIIPETUPOBATh MH(MOPMAIIMIO Pa3/IMUHBIX BUIOB U
dbopM Tipe/icTaBIeHNS;

CaMOCTOSITE/ILHO ~ BBIOMpaTh ONTUMa/ibHYH (opMy TipeAcTaBieHdss UHMOpMaluu U
WJTFOCTPUPOBATh pelllaeMble 3a/jauil HeC/IOXKHBIMHM CXeMaMH, ArarpaMMaMu, UHOUM rpaduKou u
WX KOMOWHAIUSIMU.

YHMBepcaibHbIe KOMMYHUKaTHBHbIE JercTBUs
OG6reHue:

B xojle 0bCykaeHHs1 yueOHOTO MaTepuasa, pe3y/bTaTOB JIaDOPAaTOPHBIX PabOT U TPOEKTOB
3a/laBaTh BOMPOCHI MO CYINIECTBY OOCY>KJaeMOM TeMbl U BbICKa3bIBaTh W/IEM, HalleJIeHHbIe Ha
pellieHre 3a/lauM U TIo/iiepyKaHue OJiaro)keaTe/IlbHOCTH OOIeHuS;



COTIOCTaB/IATh CBOU CYXKJEHUsI C CY)XAEHUSIMU [PYTMX YYaCTHUKOB [uasiora, 0OHapyKUBaTb
pa3/inuve U CXOZCTBO MMO3ULHM;

BbIP@KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

nyO/MYHO TIPeACTaB/STh pe3yJIbTaThl BBITIOJHEHHOTO (DU3MUecKoro OmbITa (IKCTIIepUMEHTa,
WCCJIeIOBaHMS], TIPOEKTA).

CoBMecCTHas JiesITe/IbHOCTb (COTPYAHUUECTBO):

MOHMMaTh W WCIIO/Ib30BaTh TPEUMYIeCTBAa KOMaHJHOW W WHAWBHIYaJbHONW pabOThl TpHU
pelIeHur KOHKPeTHOU (U3MUeCcKoi pob/ieMsr;

MIPUHUMATD L[e/ld COBMECTHOM /leATeTbHOCTH, OPraHU30BLIBaTh JIEMCTBUS TI0 €€ OCTHKEeHHUIO:
pacripeiesiith POJH, OOCY>KJaTh TIPOLIECChI W pe3y/bTaThl COBMECTHOW paboThl; 0600IaTh
MHeHUsI HeCKOJTbKUX JTH0/Iel;

BBLITMIO/THATH CBOKO YacThb pabOThI, [JOCTUTasi KaueCTBEHHOrO pe3y/jbTaTa TI0 CBOEMY
HaTpaBJ/IeHUIO U KOOPAUHUPYSI CBOU JIeUCTBUS C APYTUMU UjieHaMU KOMaH/Ibl;

OLIeHMBAaTb KayeCTBO CBOEro BK/aJa B OOMIMN TPOAYKT MO KPUTEPHUSIM, CaMOCTOSITEIbHO
copMyMpPOBaHHBIM YYaCTHUKAMU B3aUMOZENCTBUS. Y HUBePCaIbHbIe PETry/ISITUBHBIE 1eHCTBUS
CamoopraHu3anus:

BLISIB/IATH TIPOOJIeMbl B JKM3HEHHBIX W Y4eOHBIX CUTyalUsiX, TPeOYIOLUX [Jis pellieHUs
¢bu3nUecKrx 3HaHUM;

OPHEHTHPOBAaThCS B Pa3/IMUHBIX TMOAXOAAX TNPUHATHS pellleHud (MHUBUAYa/lbHOe, TIPUHSTHE
pellleHus B TpyMIe, NPUHATHE PeLleHuM TPYIIon);

CaMOCTOSITe/IbHO COCTaB/ISTh aJiTOPUTM pellleHus (Gr3UUecKol 3aZiau WK TJIaHa UCC/ieJoBaHUs

C YYETOM UMEIOIIUXCS PEeCcypcoB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTHpPOBAThb
Tipe/ijlaraeMble BapUaHThI pereHuid; [ aemats BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a pellleHue.
CamokoHTpoJib (pedekcus):

JlaBaTh afIeKBaTHYIO OLIeHKY CUTYallUy U MpejijiaraTh MJIaH eé N3MeHeHMs;

OOBSICHSTE IPUYUMHBI JOCTKeHUS (HeJOCTWKeHUS) pe3y/IbTaToB [esiTe/IbHOCTU, JaBaTh OLIEHKY
MIPUOOPETEHHOMY OITBITY;

BHOCUTh KODPEKTHBBI B [esiTeJIbHOCTh (B TOM UHC/Ie B XOJ BBITIOJIHEHHSI (PU3NUECKOro
WCC/IeIOBaHUST WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTE/NLCTB, W3MEHMBLIMXCS CUTYaLUi,
YCTaHOBJIEHHBIX OLIMOOK, BO3HUKIIIUX TPY/IHOCTEH;

OLIEHWBATb COOTBETCTBHE Pe3y/IbTaTa 1[eJId U yCJIOBUSIM.

OMOLIMOHAMBHBIN WHTEJIIeKT:

CTaBUTH ce0si HA MeCTO APYroro 4ejaoBeKa B X0/ Cropa WM AMCKYCCHMM Ha Hay4yHYIO TeMy,
TIOHMMaTh MOTUBBI, HAMEPEHHUS U JIOTUKY [IPyTOTo.

[TpunsiTUE cebs U JPyTUX:

MpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpH pellieHNH GU3NUeCKUX 3a/lau WK B YTBEPKAEHUSIX Ha

HayyHble TeMbl U TaKoe ke MpaBo ApYyroro.
[MPEMETHBIE PE3YJIBTATBI
[TpenMeTHbIe pe3y/bTaThl HA 6Aa30BOM YPOBHE AOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y
00yYarIUXCsl YMEHHI:

WCII0/Ib30BaTh TOHATHS: (U3MUeCKre W XUMHUUeCKHe SIBJIeHWs; HaOJrofieHue, SKCIIepPUMEHT,
Mo/ieJib, TUTIOTE3a; eJUHULIbI (PU3NMUeCKUX BeIMYMH; aTOM, MOJIeKysa, arperaTHble COCTOSIHUS
BellectBa (TBEPJOE, >KUAKOe, Tra3000pa3HOe); MeXaHMUECKOe [BYKeHHWe (paBHOMEPHOe,
HepaBHOMepHOe, TIpPSMOJIMHEeHOe), TpaeKTOpHsi, paBHOZeWCTByOLasi Ccul, JedopMariys
(ymipyras, rjiacTuueckast), HeBeCOMOCTb, COOOIIAIOIIHEeCs] COCY/IbI;



pasnuuaTh siBjaeHus (Aud@y3us; TeryioBoe [BI)KEHME YacCTHUL| BelecTBa; paBHOMEpHOe
JIBIDKeHUe; HepaBHOMEpHOe [BIM)KeHUe; WHepLYs; B3aUMOJeiCTBUe Tesl; paBHOBeCHe TBEPAbIX
TeJl C 3aKperyIEHHON OChI0 BpallleHusi; Tiepefiaua JaB/ieHusl TBEPAbIMU TejlaMH, KUAKOCTSIMU U
ra3amy; arMocepHoe JAaBjeHUe; TIaBaHUe TeJl; TpeBpalleHus] MexXaHW4YeCKOW SHepruu) ro
OMUCAHWI0 MX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIbITOB, [A€MOHCTPUDPYIOLIUX AAHHOE
(u3nueckoe sB/IeHNE;

pacrio3HaBaTh MpOSiBJeHWe U3YueHHbIX (M3UUECKUX SIBIEHUM B OKpY)KalollleM MHupe, B TOM
yrcie ¢usnueckre siBJieHWs B TPUPOJie: TIPUMepbl ABW)KeHUsS] C Pa3/MUHbIMHA CKOPOCTSIMH B
JKUBOM W HEXWBOW TNpUpOJie; [AelCTBHe CWIbl TPEHUs] B TPUPOJE W TeXHUKe; BJIUSHUE
aTMoc(hepHOTO JaB/jieHUs] Ha JKMBOM OpraHv3M; IUIaBaHWe PbIO; pbluard B Tejie UeoBeKa; Ipu
3TOM  TepeBO/IUTh  TPAKTUUeCKyl0 3afjauy B  y4yeOHYIO, BBIJENSATh  CylLeCTBeHHbIe
CBOMCTBA/MPH3HAKU (PU3NUECKUX SIBJIEHU;

OTMChIBaTh M3y4yeHHble CBOWCTBA Tel W (U3MUeCKue sIBJIeHUs, WCIO/b3ysl (QU3nuecKue
Be/IMUMHBbI (Macca, 00BEM, TIJIOTHOCTh BelljeCTBa, BPeMsi, MyTh, CKOPOCTb, CPeAHSISI CKOPOCTb,
CWIa YIpyrocTd, Cuja TsSDKeCTH, BeC Tesla, CUjla TpeHUsl, JiaByieHue (TBEPZAOro Tesa, XXUJKOCTH,
rasa), BbITaJKMBaloIllas CUjla, MexaHUueckasi paboTa, MOIIHOCTb, T/IeU0 CHJIbI, MOMEHT CUJIb,
K03 (dULMeHT MO/e3HOro [elCTBUS MeXaHW3MOB, KUHeThuYecKasi U TOTeHLabHas SHeprus);
NpY OIMUCAHWK TPABW/IbHO TPaKTOBATh (PU3MUECKHN CMBIC HCIOAb3YyeMbIX BeJMUWH, HUX
0003HaueHUs U eIMHULIBI (PU3NUECKUX BeJMUMH, HaXOAUTh (HOPMYJIbl, CBS3bIBAIOIIME JaHHYIO
¢bu3nMuecKy0 BeIMUMHY C JPYTMMHU BeJIMUMHAMU, CTPOUTb IPAQUKU M3yUYeHHBIX 3aBUCUMOCTeN
¢bu3MUeCKUX BeJTMUKH;

XapaKTepU30BaTh CBOKMCTBA Tes, (pU3MUecKue sIBJIeHHUS U TIPOLECChl, MCIO/b3Ysl TMpaBH/Ia
CJIOXKeHUs1 CH/I (BJOJIb OZIHOM TIPsIMOiA), 3aK0OH I'yKa, 3akoH ITackars, 3aKOH ApxXuMe/ia, TIpaBU/Io
paBHOBecus peluara (6/10Ka), «30/10TOe MPAaBU/IO» MeXaHMKH, 3aKOH COXPAHeHUsI MeXaHUUeCKOM
SHEPrMH; TIpU 3TOM [laBaTh CJOBECHYHO (OPMYJMPOBKY 3aKOHa UM 3allMChIBAaThb €ro
MaTeMaTUYeCKOe BhIPDaKEHHE,;
0OBSACHATL (DU3MUECKHE SIBJIEHHs], MPOLIECCHI U CBOWCTBA TeJl, B TOM UKMC/I€ W B KOHTEKCTe
CHUTYalL[i MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIAB/ISTh IPUUMHHO-C/IEJCTBEHHbBIE CBSI3H,
CTPOUTh OOBSICHEHHWE W3 1—2 JIOTHUeCKMX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA
(bu3MUeCKuX sSBIeHNH, GU3MUECKUX 3aKOHA W/IM 3aKOHOMEPHOCTH;
pelaTh pacuyéTHeIe 3a7aun B 1—2 [efCTBUS, WCTIO/Mb3Ysl 3aKOHBI ¥ (POPMYJIbI, CBSI3BLIBAOIIIVE
dusrueckre BeWUMHBL: Ha OCHOBE aHa/lW3a yCAOBHS 3a/laud 3allMChbIBaTh KPAaTKOe YC/IOBHE,
TI0/ICTaB/IATh (PU3HUUECKUe BeJTMUMHBI B (POPMYJIbI U TIPOBO/UTE PACUETHI, HAXOAUTh CIIPABOUHbIE
JlaHHBbIe, HeOOXOJUMble [I/I1 peIleHus 3ajay, OLeHWBaTh peaMCTUUHOCTb I0JyUYEHHOH
(bU31UECKOI BeTMUKHBI;

pacrio3HaBaTh MpPOoO6/IeMbl, KOTOPblE MOXKHO PELIMTh TPHU IOMOIM (DHU3HUECKUX METO/OB; B
OIMMUCAHUKM WCC/IeZI0BaHUsI BBIIE/ATh IMPOBEpPsieMoe TIPeAIno/ioxKeHHe (TUIOoTe3y), pa3idyaTh U
WHTEPIIPETHPOBATh TMOJIYUEeHHbIN pe3y/bTaT, HAXOAUTh OIIHOKH B XO/ie OMbITa, Ae/1aTh BhIBO/bI
TI0 ero pe3yJbTaTam;

TIPOBO/IUThL OIBITEI 110 HaOMOeHNI0 (OHU3UUECKUX SIBI€HWH WM (HU3UUYECKUX CBOKCTB TeJI:
(bopMyMpoBaTh TPOBEpsieMble TIPETIONIOKEHHsI, COOHUpaTh YCTAHOBKY W3 TIPEJI0KEHHOTO
000py/10BaHus, 3aITMCHIBATh X0/ OMbITa U (HOPMYIHMPOBATh BHIBO/bI;

BBITIOJIHATL TIPSIMble W3MEpeHHs] PACCTOsSIHWsI, BPeMEHH, MacChl Teja, 00béMa, CUMIbI U
TEMIIEpPATypPhbl C UCITO/Ib30BAHMEM aHAIOTOBBIX U I[U(POBBIX MPUOOPOB; 3aMUCHIBATH TTOKA3AHUS
TIpUOOPOB C YUETOM 3a/JaHHOUM aOCOMIOTHOM MOTPEITHOCTH U3MEePEHNH;



MPOBOJUTL HWCC/eJOBaHME 3aBUCUMOCTHA OJHOM (U3MYEeCKOW BeIUUMHBI OT JpYrou C
WCI0JIb30BaHKeM TIPSIMbIX U3MepeHHH (3aBUCHMOCTU MyTH PaBHOMEPHO JABIKYILErocs Teja OT
BpPeMEeHU [BIDKEHWs Tejla; CU/Ibl TPEHWs CKOJbKeHWsi OT Beca Tesa, KauecTBa 00pabOTKH
TOBEPXHOCTeN Tel W He3aBUCHMOCTU CUJIbl TPEHUsI OT IUIOIIaJu COTIPUKOCHOBEHUS TeJl; CHJIbI
YIIPYTOCTH OT YAJIMHEHUs TIPYKVHBI; BBITAJKUBAOLIEN CHTbI OT 00BbEMa MOrpyKEHHOW UacTh
TeJla U OT TUIOTHOCTH JXMIKOCTH, €€ He3aBUCHUMOCTH OT TUIOTHOCTH Tejla, OT TIyOWHBI, Ha
KOTODPYIO TOTPY’KeHO TeJsi0; YCJIOBUM TIaBaHWs TeJl, YCJIOBUM paBHOBeCHSI pblyara U OJIOKOB);
y4aCTBOBaTh B TJIAHMPOBAHWHM yueOHOTO HCC/el0OBaHUs], COOMpPATh yCTAHOBKY W BBIMIOJHSTH
V3MepeHusi, CJiefysl TIpeJ/IoKeHHOMY T[UlaHy, (PUKCUpOBaTb pe3y/bTaTbl TOJyUYEHHOU
3aBUCUMOCTH (PU3MUECKUX Be/IMUWH B BHJe TPEAJOKeHHbIX Tabmmi] ¥ rpadukos, Aenatb
BBIBO/IbI 110 pe3yJibTaTaM MCC/Iel0BaHMUsI;

TIPOBO/IUTh KOCBEHHbIe M3MepeHHs (hHU3MUeCKUX BeTMUWH (TUVIOTHOCTH BEIeCTBA >KUIKOCTH U
TBEPJOrO Tejla; CWla TPEHUs CKOJb)XeHWs; [aBjieHue BO3/yXa; BbITaJKUBaloOIlas CUJIa,
JlelicTBYtOI1ast Ha MIOTPY>KEHHOE B »KUJIKOCTb TeJ0; KO3(h(ULIMEeHT 1Mo/ie3HOr0 AeUCTBUS TIPOCThIX
MeXaHWU3MOB), C/IeAysl TpeJJIO’KeHHOW WHCTPYKLWH: TIPY BBITIOIHEHWH W3MEePeHH coOupaTth
9KCIIEePUMEHTA/TbHYI0 YCTaHOBKY U BBIYUC/IATH 3HAUEHHE NCKOMOW BeJTMUUHBI;
co0OsroaTh TIpaBU/Ia TEXHUKK 06e30T1acHOCTH TIpU paboTe ¢ 1abopaTopHbIM 000py/J0BaHUEM;

yKa3bIBaTb TIPUHLIMIIBI /I€HCTBUSI MPUOOPOB M TEXHUUECKUX YCTPOMCTB: BEChHI, TEPMOMETD,
JUHAMOMeTp, COO0IaroIIrecs: coCy/ibl, OapoMeTp, pbluar, TOJBW>KHBIN U HETIOABW)KHBINA 0JI0K,
HaK/IOHHasl MI0CKOCTh;

XapaKTepU30BaTh TIPUHLMITEI €HCTBUSI M3YUYEHHBIX TMPUOOPOB M TEeXHUUECKHX YCTPOUCTB C

ONOpOM Ha MX onMcaHuss (B TOM 4WC/e: TOZLIUIHKWKY, YCTPOWCTBO BOJONPOBOJA,
TU/IPaB/IAYeCKUM TIpecc, MaHOMeTp, BbICOTOMep, MOPIIHEBOM HAcOC, apeoMeTp), UCHOJIb3ys
3HaHUs O CBOMCTBaX (U3MUECKUX SIBJEHUM U HeoOXoAuMble (U3MUecKue 3aKOHBI, |
3aKOHOMEPHOCTY;

NIPUBO/IUTh TPUMepbl / HAaXOAWUTh MH(OPMALMI0 O MpUMepax MpakTUYeCKOro HCIO/Ib30BaHUS
¢u3MUeCcKUx 3HaHWI B TIOBCeJHEBHOM >KU3HHU [jis1 00ecrieueHus: 6€30MacHOCTH MpU 00paleHn! C
npubopaMy M TeXHUUECKMMH YCTPOMCTBaMM, COXPaHEHUsl 370pOBbs U COOMIOJEHHS HOPM
5K0JIOTUYECKOr0 IT0BeIeHHs] B OKpY Karollen cpefie;

OCYIIIeCTBJIATE OTOOP UCTOUYHUKOB WH(OPMAI[MK B ceTH VIHTEPHET B COOTBETCTBUM C 3a[aHHBIM
MOUCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLMXCS 3HaHWW U TYTEM CpaBHEHUSl pa3/MYHbIX
WCTOYHMKOB BbIIeNISITh MH(MOPMAIIMIO, KOTOpasi SIB/ISETCS TPOTUBOPEUHMBOM WM MOXKET ObITh
HeJJOCTOBEpPHOM;

WCTONb30BaTh TIPW  BBITIOJTHEHUM Y4YeOHBbIX 3a/laHU  HayYHO-TIOIMYJISIPHYIO JIUTEPATypy
¢u3nueckoro cojepkaHusi, CIIpaBOUHble MarTepuasbl, pecypchl ceTu VIHTepHeT; BiajieTb
MpHUEMaMU KOHCTIEKTHPOBAHUS TeKCTa, Mnpeobpa3oBaHWs HWH(OPMAIMM W3 OJHOW 3HAKOBOK
CUCTEMBI B JIDYTYIO;

co3/jaBaTb COOCTBeHHbIe KpaTKue ITMCbMeHHble W YCTHble COoOIleHHsi Ha OCHOBe 2—3
WCTOYHUKOB MH(OPMaIMK GU3NUeCKOro Cojiep)KaHus, B TOM Urc/ie TyOJIMYHO /lefiaTh KpaTKue
coo0IjeHnsI O pe3y/bTaTax IPOEKTOB WM Y4eOHBIX WCCIe[OBaHWM; TP 3TOM TPAMOTHO
WICTI0/Ib30BaTh U3YUYeHHbIM MOHSATUUHBIN anmnapar Kypca (pU3uKy, COMpPOBOKJAaTh BBICTYIIEHHE
rpe3eHTaLel;

TIPYU BBITIOJTHEHUU YueOHBIX MIPOEKTOB W MCC/eJOBaHUM pacIipefie/isiTh 00s13aHHOCTH B TPYIINe B
COOTBETCTBUM C T[IOCTaBJeHHbIMM 33/layaMM, C/eJuTh 3a BBLIMIOJHEHWEM TIJlaHa [elCTBUMH,
a/IeKBaTHO OIlIEHWBaTh COOCTBEHHBIM BK/IaZ, B JeITe/IbHOCTb TPYIIIbI; BBICTPAMBATh
KOMMYHHUKaTUBHOE B3aUMO/IeMCTBUE, yUNThIBasi MHEHHE OKDPY KatoIlIUX.



I[TNTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI
8 ksacc
N3yuenne ¢u3vku B 8 Kaacce HarpaBlIeHO Ha AOCTYDKeHHe OO0yuaroI[UMUCS JTMYHOCTHBIX,
MeTanpe/IMeTHBIX U TIpeIMETHBIX Pe3y/IbTaTOB OCBOEHHUs yueOHOro npeiMeTa.
JIMYHOCTHBIE PE3YJIBTATHI
[TaTproTiueckoe BOCIIUTaHUE:

MpOsIB/IeHHe MHTepeca K MCTOPUM U COBPEMEHHOMY COCTOSIHMIO POCCUMCKOM (pU3MuecKout
Hayky; U 1jleHHOCTHOe OTHOLIIeHNe K JJOCTY)KeHUSIM POCCUNCKUX YUEHBIX (DU3UKOB.
I'pakaHCKOE U [yXOBHO-HPaBCTBEHHOE BOCIIUTAHKE:

TOTOBHOCTb K AKTMBHOMY YYaCTHIO B OOCYX[eHWH OOI[eCTBEHHO-3HAUMMBIX U 3THUECKHX
nipobJieM, CBsI3aHHBIX C TIPAKTUUYeCKUM TIPUMeHeHHeM JJOCTHXKeHUH PU3UIKY;

OCO3HaHVe BaXHOCTH MOPa/IbHO-3TUYeCKUX NIPUHLIAIIOB B eITe/IbHOCTH YUEHOTO.
JcTeTUuecKoe BOCIUTaHUE:

BOCIIPUSAITHE 3CTeTUYeCKUX KayecTB (PU3MUECKOW HayKu: e€ TrapMOHUYHOIO IIOCTPOEHHS,
CTPOrOCTH, TOUHOCTH, JIAKOHUYHOCTH.

LleHHOCTH HAyYHOT'O MO3HAHUS:

OCO3HaHHe LIeHHOCTH ()M3MYeCKOM HayKW KaK MOLJHOIO MHCTPYMeHTa M03HaHUsl MUPa, OCHOBbI
PasBUTUS TEXHOJIOTHUH, BaXKHENIIeN COCTaBIISIOIIeN KyIbTypbl;

pa3BUTHe Hay4yHOM /IF0603HATeIbHOCTH, MHTepeca K UCC/e[j0BaTe/IbCKOM JieaTe/IbHOCTH.
dopmupoBaHUe Ky/JIbTYPhI 30POBbS ¥ SMOLMOHA/TBHOTO OJ1ar 0oy unst:

OCO3HaHWe 1|eHHOCTH Oe3omacHOro obpasa >KM3HU B COBPEMEHHOM TEXHOJIOTMUeCKOM MHUDE,
Ba)KHOCTH TpaBW/ 0e30racHOro IoBeZleHUsi Ha TPaHCIIOpPTe, Ha /0porax, C 3/71eKTPUYeCKUM U
TEIyIOBBIM 000py/J0OBaHHEM B [JOMAIlIHUX YC/IOBUSX;

cOopMHPOBAHHOCTh HaBbIKa pedieKCHy, TIPU3HAHKE CBOErO IpaBa Ha OIMMOKY W TaKOTO Ke
1paBa y Ipyroro uejoBeKa.

TpynoBoe BoCIIUTaHKe:

aKTHMBHOE yyacTHe B pelleHWU NPaKTUYeCKUX 3ajay (B paMKax CeMbHM, LIKOJbI, TOPOAa, Kpast)
TEXHOJIOTMYeCKOW M COLMa/jbHOM HarpaB/eHHOCTH, TpeOyIoLMX B TOM 4uc/le U (PU3NYeCcKHX
3HAHUH;

VHTepec K NMPaKTUYeCKOMY HM3yUeHUI0 Mpo(eccuil, CBA3aHHbIX C (PU3HUKOM.
JKO/0ruueckKoe BOCIUTaHKE:

OpUeHTaLs Ha IpUMeHeHre (GU3NUeCcKUX 3HaHUM /15 pellleHus 3aJau B 00/1aCTH OKpY»Karolei
Cpefpl, TUIAHMPOBAHHUS IIOCTYNIKOB U OLIEHKM WX BO3MOJKHBIX ITOC/TIE[CTBUM /ISl OKpY’Karolen
cpefpl;

0CO3HaHHUe T100abHOr0 XapakTepa SK0JIOTHUYeCKUX 1pobsieM U MmyTel UX pellieHus!.
ApanTanusi 00yuaromerocst K U3MeHsIFOIUMCsI YCIOBHSIM COLIMaIbHOU M TIPUPOJHON CPeJibL:

MoTpPeOHOCTh BO B3aUMO/IEMCTBUH TIPH BBITIOJTHEHUM WCC/IEI0OBAHMN M TIPOEKTOB (pU3MUECKOM
HAaIIpaBJ/IeHHOCTU, OTKPBITOCTh OINBITY U 3HAHUSAM [IPYIUX;

TNOBBILIIEHHE YPOBHSI CBOEU KOMITETeHTHOCTH Yepe3 NIPaKTUUeCKYIO [esiTe/IbHOCTD;

noTpeOHOCTh B JOPMUPOBAHMM HOBBIX 3HAHWH, B TOM uuc/ie (OPMY/IUPOBaTh UJieH, TIOHSTHS,
TUTOTe3bl 0 GU3NUECKUX 00BeKTaxX U SBIEHUSX;

0CO3HaHMe e(UIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETeHTHOCTel B 00/1acTH (GU3UKY;
TJIaHUPOBaHKe CBOEro Pa3BUTHSI B IPUOOpeTeHNH HOBBIX (Pr3MUecKuX 3HaHUM;

CTpeM/IeHHe aHaIM3UPOBaThb W BBISB/IATH B3aUMOCBSI3W TPUPOABI, 00IecTBa U SKOHOMUKH, B
TOM YHCJIe C UCI0/Ib30BaHNeM (PM3UYeCKUX 3HaHUM;



OLleHKa CBOMX JIeMCTBUI C YUETOM BIMSIHUSL HAa OKPY’>KAIOLYIO Cpe/ly, BO3MOXKHBIX I7100a/bHbBIX
TMOC/IeICTBUM.

METAIIPEJMETHBIE PE3YJIbTATHI
YHuBepcasbHble  TO3HaBaTe/lbHble  J€MCTBUSA
basoBble ioruueckue f1elCTBUS:
BBISIBJIATh M XapaKTepHU30BaTh CyI[eCTBeHHbIe TIPU3HAKNA 00BEKTOB (SIBJIEHH);

yCTaHAB/IMBaTh CYIIeCTBEHHBIM TMPH3HAK KaacCU(PUKAI[MM, OCHOBaHWS AJii 00001ieHus U
CpaBHEeHHUsl;

BBISIB/ISITh  3aKOHOMEPHOCTH U TIPOTMBOpeUMs B pacCcMaTpyMBaeMbIX (pakTaX, [JaHHBIX U
HabJ/TF0IeHUSTX, OTHOCSIIUXCS K (PU3NUECKUM SIBJIEHUSIM;

BBISIB/ISITH TIPUUMHHO-CJIeZICTBEHHbIE CBSI3U TIPU U3YUeHUM (PU3MUeCKUX SIBIEHUM U TIPOL[eCCOB;
JlenaTh BbIBO/IbI C UCMO/Ib30BaHUEM JIeIyKTUBHBIX M MHAYKTUBHBIX YMO3aK/IIOUEHUM, BbIJBUTaTh
TUNOTE3bI 0 B3aUMOCBSI35IX (hH3UUeCKUX BeTUYMH;

CaMOCTOSITE/ILHO BbIOMpaTh Crocob perneHust yueOHOW (u3nueckod 3azaun (CpaBHeEHHE
HECKOJIbKUX BapUaHTOB pellleHusi, BLIOOp HauboJsiee TOJXOASAIEro ¢ YY6TOM CaMOCTOSITE/IEHO
BbI/Ie/IeHHbIX KDUTEPUEB).
ba3zoBrble ucciieoBaTenbCKUe J1eHCTBUS:

WCII0/Tb30BaTh BOTPOCHI KaK MUCC/Ie0BaTe/TbCKUM UHCTPYMEHT MO3HaHUS;

MPOBOJUTL IO CaMOCTOSITE/IbHO COCTaBJIEHHOMY [IJIaHy OIIbIT, HEeCJ0XHbIA (U3nUYecKuit
9KCIIEPUMEHT, He0O0 IbIII0e UCC/IeIoBaHre (DU3UUECKOTO SIB/IEHUS;

OLIeHMBaTh Ha TMPHMMEHUMOCTb U JOCTOBEPHOCTb HH(OpMalMIO, TIOJlyUeHHYI0 B XOje
WCC/IeJ0OBaHUS WIN SKCIEPUMEHTa;

CaMOCTOSITeJIbHO (OPMY/IMpPOBaTh 0000LeHUsT ¥ BBIBOJBI IO pe3y/bTaTaM IPOBEAEHHOIO
HabJTFOIeHus], OTIbITa, UCC/IeI0BAHMS;



O
TIPOTHO3UPOBATh BO3MOXKHOe [ajbHelliee pa3BuUTHe (PU3MUECKUX TIPOLECCOB, a TaKXXe BbIABUraTh
TIPe/ITIONIOXKEeHHUsST 00 UX Pa3BUTHU B HOBBIX YC/IOBUSIX Y KOHTEKCTAX.
Pabora ¢ uadopmariueii:

TIPUMEHSITh pa3/MyHble MeTO/bl, MHCTPYMEHTHI W 3arpochl TPU TMOUCKe W 0TOOpe MHGMOpPMAIMUA WU
JAHHBIX C YUETOM TIPe/IJIO’KeHHOHN yueOHOM (hU3nUeCKoU 3a/jauu;

aHa/IM3UpOBaTh, CUCTEMAaTU3UPOBaThb U UHTEPIIPeTUPOBaTh MH(OPMAIMIO Pa3/MUHBIX BUAOB U (HOpM
TIpe/ICTaB/IeHNS];

CaMOCTOSITe/TbHO BbIOMpaTh ONTHMasbHYIO (HOPMY TIpeACTaB/ieHUss WH(POPMALMd U WJUTFOCTPUPOBATh
pelllaeMble 3a/jaul HEC/IOXKHBIMM CXeMaMHU, JuarpaMMaMH, WHOW rpadUKoi 1 UX KOMOWHAIUSIMU.
YHuBepcaibHble KOMMYHUKATHBHBIE AericTBust OOIeHue:

B XoZle 0bCyK/eHus1 yueOHOro MaTepuasia, pe3y/JbTaToB 1abopaTOpHBIX pPabOT M TPOEKTOB 3a/laBaTh
BOTIPOCHI TIO CYII[eCTBY 00OCYy)KZaeMOM TeMbl U BBICKA3bIBaTh W/IEM, HalleJIeHHbIE Ha pellleHre 3aJaud U
nofiepkaHue OJ1arokesiaTe/TlbHOCTH OOIIeHHUS;

COTIOCTABJISATh CBOM CY)K/I€HUSI C CY)KI€HUSIMH IDYTMX YUYaCTHUKOB Juasora, 0OHapyKMBaTh pasjinuue v
CXOJCTBO TIO3UWIIMH; BBIPA)KATh CBOKO TOUKY 3pEHUs B YCTHBIX M TMHUCbMEHHBIX TEKCTax; IMyOIMYHO
TIpe/ICTaB/IsITh  Pe3yJIbTaThbl BBITIOJTHEHHOTO ()M3UYEeCKOro OrbITa (9KCIIepUMeHTa, HWCC/ief0BaHUs,
TIPOEKTa).

CoBMecCTHas JieTe/IbHOCTh (COTPYAHUUECTBO):

TOHMMaTh W MCIOJ/Ib30BaTh MpeUMYIlecTBa KOMaHAHOW W WHAWBUAYaJbHOW PabOTHI TPU pellieHud
KOHKDPETHOW (hMU3UUeCKOU 1pob/iembl;

NIPUHUMATh LieJIM COBMECTHOM [leATe/IbHOCTH, OpPraHW30BbIBAaTh MJEWCTBUSI TI0 €€ [OCTH)KEeHUIO:
pacrpeiesiitb poiu, 00CY)KAAaTh TIPOLIECCHl W pe3ysbTaThl COBMECTHOW paboThl; 0000IaTh MHEHUs
HEeCKOJIbKUX JTI0JeH;

BBITOJIHATE CBOK 4acThb paboThI, AOCTUrasi KaueCTBEHHOI'O pe3yJsibTaTa 10 CBOEMY HaripaB/ieHUI0 U
KOOD/IMHUPYS CBOM [IEMCTBUS C PYTUMH UjleHaMU KOMaH/Ibl;

OlLleHMBaTb KauyeCTBO CBOEro BK/AaZa B OOMMMA TPOAYKT 10 KPUTEpPUsM, CaMOCTOSITe/TbHO
copMyMpOBaHHBIM ~ YYaCTHUKAaMH B3aUMOZEWUCTBUS. YHUBepCalbHble Dery/sTUBHble [eMCTBUS
CamoopraHu3anus:

BBISIB/IATE TIPOO/IEMbI B ’KU3HEHHBIX U yueOHBbIX CUTyalUsX, TpeOyroluX s pelieHUs (GuU3nueckux
3HAHUY;

OPHEHTUPOBAThCS B PA3/IMUHBIX TTOAX0jaX MPUHATHUS pellleHuH (MHIUBUAYaabHOe, TIPUHSTHE pellleHHs B
rpymnre, IPUHSTHE PelLleHuI TPYIINoi);

CaMOCTOSITE/IbHO COCTaB/ISATh aJrOPUTM pelleHdst (U3UYecKOl 3a7lauM WM T7laHa HUCC/efloBaHUs C
YUETOM MMERIUXCS PecypCcoB M COOCTBEHHBIX BO3MOXKHOCTeH, apryMeHTHUPOBaTh IIpejjjlaraeMble
BapUaHTHI pelieHuis; [ geatb BBIOOP ¥ OpaTh OTBETCTBEHHOCTD 3a pellieHue.

CamoKoHTpoJIb (pedekcust):
JlaBaTh afleKBaTHYIO OLIeHKY CUTYallUW U TpejijiaraTh IJ1aH eé W3MeHeHMs;

OOBSICHATH TIPUUMHBI JOCTWKEHUs] (HeJOCTVIKeHHs]) pe3y/IbTaTOB [esTelbHOCTH, [aBaTb OLEHKY
NproOpeTEHHOMY OTIBITY;

BHOCUTh KODDEKTHBBI B ZIeATebHOCTb (B TOM UKCJ/Ie B X0/ BHIMIOJHEHUS (DU3UUeCKOTO HCC/IeOBaHUS
WM TIPOEKTa) Ha OCHOBe HOBBIX OOCTOSITENIbCTB, MW3MEHUBIIMXCS CUTYALWid, YCTaHOBJIEHHBIX OIIMOOK,
BO3HMKIIIMX TPYAHOCTeM;

OLIeHUBATb COOTBETCTBHE pe3y/ibTaTa 1[eJd U yCJIOBUSIM.

OMOLIMOHAMBbHBIN UHTEJIEKT:



EI

CTaBUTH Cebsi Ha MeCTO JPyroro yejoBeKa B XO/e Criopa WM JUCKYCCHU Ha Hay4yHYH0 TeMy, TOHUMaTb
MOTVBbI, HAMepPEeHUs U JIOTHKY pYyTroro.
[punsiThe cebs U Ipyrux:
NPM3HaBaTh CBOE MPaBO Ha OLIMOKY MpH pelieHNH (HU3NUeCKUX 3a7iay WK B YTBEPXK/JeHUSIX Ha Hay4YHbIe
TeMbI U TaKOe ke TIpaBo Apyroro.

[MPEJMETHBIE PE3YJIBTATBI

[TpeamMeTHbIe pe3ysibTaThl Ha 6A30BOM ypOBHE JI0/DKHBI OTPaXkKaTh CPOPMUPOBAHHOCTH y 00yUaromuxcst
YMEeHUU:

WCTIO/b30BaTh MOHATHS: Macca W pasMepbl MOJIeKYJ/, TeIJIOBOe J[BWKeHHe aTOMOB U MOJIeKYII,
arperaTHble COCTOSIHUS BellleCTBa, KpUCTa//TMUeCKre ¥ aMOp(HbIe Tesla, HaChILL{eHHbIN 1 HeHaChIILeHHbIN
nap, B/J&KHOCTb BO3/yXa; TeMIlepaTypa, BHYTPEHHSSl SHeprus, TeIUIOBOU [BUraTesib; 3JIeMeHTapHbIN
3JIeKTPUUECKUN 3apsifi, 371eKTPUUecKoe 1oJe, IPOBOAHUKUA U [JU3/IeKTPUKY, TOCTOSIHHBIA 3/IeKTpUYeCKUN
TOK, MarHUTHOE T071€;

pasnuyath sBJleHUs (TeIIOBOe pacllMpeHUe/CKaThe, Terionepefaya, TeIJIOBOe paBHOBECHe,
CMauuBaHWe, KalW/UISIDHble SIBJI€HUs, MCIapeHWe, KOHJ/eHcalys, IlaB/eHue, KpUCTa/IA3aLys
(oTBepzeBaHue), KuneHue, Tervionepesayda (TerIONpoOBOJHOCTb, KOHBEKLINS, U3/IyUeHue); 3/1eKTpU3aLus
Tes, B3aMMO/IeICTBYE 3apsi/iOB, J€MCTBUS 3/IEKTPUUYECKOr0 TOKa, KOPDOTKOe 3aMblKaHHe, B3auMO/|eHCTBUE
MarHuTOB, JelCTBUE MarHUTHOIO I0JiI Ha NPOBOJHUK C TOKOM, 3/IeKTPOMarHMTHas WHAYKLHMS) 110
OTMCAHUI0 WX XapaKTepHbIX CBOMCTB M Ha OCHOBE OINbITOB, [IEMOHCTPUPYIOLIMX JaHHOe (u3nUecKoe
sIBJIEHUE;

pacrio3HaBaTh MpOsiBJIeHWe WU3Y4YeHHBIX (M3UYECKUX SB/I€HUM B OKpY’KarolleM MHpe, B TOM UuC/ie
¢u3nueckye SIBJeHWs B TMPUPOJe: NMOBEPXHOCTHOE HAaTsHKEHWe W KalW/UIspHble SIBJIEHUS] B TPUPOJE,
KPUCTAJUIBI B TIpUPOJie, u3nyuenre CofHIja, 3aMep3aHue BOJ0EMOB, MOpPCKUe Opu3bl, 0Opa3oBaHKe POCHI,
TyMaHa, WHes, CHera; 3JeKTpUuecKue siBjieHUsi B aTMocdepe, 3/1eKTPUUECTBO >KUBBIX OPraHW3MOB,;
MarHuTHoe 1osie 3eM/H, Apeid MO0 COB, POJb MAarHUTHOIO IOJISL /ISl J)KU3HU Ha 3emsle, MOJISIPHOe
CUsIHUe; TIpPU 3TOM TepeBOJMTH TIPAaKTUYeCKyH0 3ajauy B yueOHYIO, BBIZEATh CYIIeCTBEHHbIE
CBOMCTBA/TIpU3HaKU (PU3NUECKUX SIBJIEHUH;

OIKChIBaTh H3yUeHHble CBOWCTBA Tel WU (pU3MuecKue sIBIE€HUS, UCIO0Jb3ys (U3rUecKre BeTUUMHbI
(TemriepaTypa, BHYTPEHHsISI SHeprusi, KO/JMYECTBO TeIJIOThI, Y/ielbHasg TeIJIOEMKOCTb BeleCTBa,
yJe/nbHasi TelsoTa IUIaBleHUs, yJe/bHas TersioTa NapooOpa3oBaHusi, y/e/bHas TeljaoTa CropaHus
TOI/IMBA, KO3(QQULIMEHT MO/Ie3HOr0 /1eHCTBUS TeIVIOBOW MalllMHbl, OTHOCHTE/IbHAs BIaXXHOCTb BO3yXa,
3/1eKTPUYECKU 3apsi], Cr/a TOKa, 37eKTpUUYecKoe HamlpsyKeHue, CONPOTUB/IEHHEe NIPOBO/IHMKA, Y/ e/lIbHOe
COTMPOTHUB/IEHWE BeIecTBa, paboTa M MOIIHOCTh 3/eKTPUUYECKOTO TOKa); NMPH OIMUCAHUM TIPABUIBHO
TPaKTOBaTh (DMU3WUUECKHI CMBICT WCIOb3YeMbIX BeJMUWH, 0003HaueHUS W eJAUHULIbI (U3NUECKUX
Be/IMYMH, HaxO[UTb (POPMYJIbI, CBS3bIBAIOLME JaHHYIO (PU3UUECKYH0 BeJIMUMHY C JPYTMMHU BeJIMUMHAMU,
CTPOUTh rPa(UKU M3yUeHHbIX 3aBUCHMOCTeN (PU3NUeCKUX BeTUUYUH;

XapaKTepu30BaTh CBOMCTBA Tesl, (hr3nuecKue sIBJeHHs U MPOLIeCCh, UCTIOb3ysl OCHOBHBIE MOI0XKEHUsI
MOJIEKY/IIPHO-KUHETUUeCKOM TeOpUM CTPOeHUsl BelllecTBa, IIPUHLIMII CYyNeprno3uLuu rosed (Ha
KaueCTBEHHOM YDOBHE), 3aKOH COXpaHeHMs 3apsifia, 3akoH Oma /sl ydacTKa Lemnu, 3akoH [[xoyns -
JleHlla, 3aKOH COXpaHeHUs IHEPTUU; TIPU 3TOM JiaBaTh C/IOBECHYIO (POPMY/IMPOBKY 3aKOHA M 3alUChIBaTh
€ro MaTeMaTH4yeCcKoe BbIpa)KeHHe;

00OBSCHATH (hM3MUECKHe TIPOIeCChl M CBOMCTBA TeJl, B TOM UKC/e U B KOHTEKCTe CUTyalui MPaKTHKO-
OPUEeHTHUPOBAHHOTO XapaKTepa: BbISB/STb PUUMHHO-CJIe/ICTBEHHbIE CBSI3H, CTPOUTh 00bsicHeHUe U3 1 - 2
JIOTUYeCKUX 1IaroB C Oropoi Ha 1 - 2 W3yuyeHHbIX CBOWMCTBA (PU3NUECKUX SIBIeHWH, (DU3UUeCKUX 3aKOHOB
WIA 3aKOHOMEPHOCTel; pelliaTh pacuéTHbIe 3aJaud B 2 - 3 [1eHCTBUs, UCTIOb3Ysl 3aKOHBI U (hOPMYIIbI,



O
CBsi3bIBalOLMe (U3MuecKre BeJMUMHBL: Ha OCHOBe aHa/iu3a YC/IOBUSI 3aflaudM 3aluchiBaTh KpaTKoe
yC/IOBHE, BBISBISTb HEJOCTATOK JAHHBIX [JIsi PellleHus 3aflaud, BbIOMpaTh 3aKOHBI U (DOPMYJIBI,
HEoOXOo/IMMbIe /ISl €€ pellleHus], TPOBO/IUTh PacuéThl M CPABHMBATH MOJIyUeHHOEe 3HaueHue (Hr3UUYecKomr
BeJTMYMHBI C U3BeCTHBIMH JJAHHBIMU;
pacro3HaBaTh TPOO/IEMbI, KOTOPble MOXKHO DPEIIUTb TIPYU TIOMOIH (PU3MUECKUX METO/IOB; MCITI0/Ib3Ysl
OTMCaHWe UCC/IeIoBaHUsl, BbI/Ie/ATh TIPOBepsieMoe Tpe/Tio/ioXKeH e, OLjeHUBaTh TIPaBUIBHOCTD TOpsiKa
TIPOBE/IEHUS UCCTIe/JOBAHUS, [1e/1aTh BHIBO/IBI;
TIPOBO/TUTH OTBITHI 10 HAO/MIOeHNI0 (PU3NUEeCKUX SIBJIEHUHM WM (DU3NUECKUX CBOMCTB Tesl(Karu/uIspHbIe
SIBJIEHUs, 3aBUCUMOCTh [IaBJIeHHS] BO3AyXa OT ero o00béMa, TeMmIiepaTypbl; CKOPOCTU TpoLjecca
OCThIBaHUSI/HarpeBaHuUs TIPU U3/IyUeHUU OT IBeTa M3/TyJarollei/Ior/IoIaolei MoBepXHOCTH; CKOPOCTh
WCTapeHysi BOZAbI OT TeMIlepaTyphbl >KUAKOCTU W TUIOIIad e€ TOBEePXHOCTH; 3JeKTpu3alusi Tel U
B3aMMO/IEMCTBUE 3JIEKTPUUECKUX 3apsifioB; B3aWMO/IeHCTBHE TTOCTOSHHBIX MAarHWTOB, BH3yau3ariust
MarHUTHBIX TI0JIeM TTOCTOSTHHBIX MAarHWTOB; [I€MCTBUS MarHUTHOTO TIONS Ha TIPOBOJHUK C TOKOM,
CBOMCTBA 3/IEKTPOMAarHuTa, CBOWCTBA 3/€KTPOJBUraTesis TOCTOSIHHOTO TOKa): (HOpMy/aIUpOBaTh
TIpOBepsieMble TIPeATIONIoXKeH!s], COOMpaTh YCTaHOBKY U3 Mpe/i/IoXKeHHOTr0 0060py10BaHMUsT; OTUCHIBATh X0
orbITa ¥ (hOPMYJTUPOBATh BHIBO/B;

BBLITIOJTHATEL TIPsSIMble W3MEePeHUsI TeMIlepaTypbl, OTHOCUTESHbHOW BJIAYKHOCTH BO3[yXa, CUIbI TOKa,

HampsDKeHHUsI C UCTIONb30BaHHWEM aHa/IOTOBBIX TIPUOOPOB M JAaTUMKOB (PM3UUYECKUX BeJTMUKH; CDAaBHUBAThH
pe3y/bTaThl U3MEPEHUH C YUETOM 3a/laHHOMN abCO/TFOTHOM MOTPENTHOCTH;
TIPOBO/IUTh HCC/IeZiloBaHUe 3aBUCUMOCTU OAHOW (DU3HMuecKod BeMMUMHBI OT JPYroil C UCMOJb30BaHUEM
MIPSIMBIX U3MepeHuH (3aBUCHMOCTb COTIPOTUBJIEHHsI TIPOBOJHUKA OT €r0 JJIMHbI, TIOIIa/Id TIOTIepeuHoro
ceueHHsl U y/ieTbHOTO COTIPOTUB/IEHUs BellleCTBa MPOBOAHUKA; CUIbI TOKA, UAYIIEro uepe3 MPOBOAHUK,
OT HampsDKeHHs] Ha TIPOBOAHUKE; WCC/Ie[0BaHWE TOC/Ie[0BaTe/IbHOTO W Tapasuie/IbHOTO COeJuHeHU
TIPOBO/THUKOB): TJIAaHUPOBATh MCC/e/JOBaHUe, COOMpATh YCTAHOBKY W BBITIOJHATH WU3MEPEHUSs, Clenys
TIpe/lJIOKeHHOMY TUIaHy, (UKCUPOBATh pe3yJsbTaThl IOJIyUeHHOW 3aBUCHMOCTH B BUJe Tabiul U
rpaduKOB, fiesiaTh BHIBO/BI TI0 Pe3yJ/ibTaTaM UCC/IeI0BaHMS;

NIPOBOJUTE KOCBEHHbIe H3MepeHHs (U3MUeCKUX BeMWurH (yZenbHas TeTUIOEMKOCTh BeIlecTBa,
COTMPOTHUBJ/IEHWE TIPOBOJHMKA, PaboTa M MOIIHOCTH 3/IEKTPHUECKOTO TOKA): TUIAHMPOBaTb HM3MepeHwUs,
coOMpaTh 3KCIIepPUMEHTaTBHYI0 YCTAaHOBKY, CJ/le/lysl TPe/yIOKeHHOW WHCTPYKLVU, ¥ BBIUMCIISATH 3HAUEHHe
BEJTNUMHBL;

cobmoaTh MpaBy/Ia TeXHUKH O6e30racHOCTH TIpH pabote ¢ 1labopaTtopHbBIM 060py[0BaHNEM;
XapaKTepU30BaTh MPUHLIUMBI IeHCTBUSI U3yUeHHBIX IPUOOPOB M TEXHUUECKUX YCTPOKMCTB C OMOPOM Ha UX
ormucaHust (B TOM YHCJ/ie: CHCTeMa OTOIIEHHSI [JOMOB, TUTPOMETp, TlapoBasi TypOWHa, amriepmerp,
BOJIbTMETD, CUETUMK 3JIeKTPUUECKOM JHEepPruH, 3/eKTPOOCBETUTe/bHbIe MpPUOOpPHI, HarpeBaTesbHbIE
3/1eKTPOTIpUOOpPBI  (TIPUMepBI), /IeKTPUUeCKHe TpPeJOXPaHUTeH; 37eKTPOMArHUT, 3/1eKTPOJBUTATE/b
TIOCTOSTHHOTO TOKa), UCIO/Ib3Ys 3HaHWsI O CBOMCTBaX (PU3NUYECKUX sSIBJIEHUH ¥ He0OX0[uMble (pu3ndecKre
3aKOHOMEPHOCTH;

pacrio3HaBaTb IIPOCThble TeXHUUYECKHe YCTPOMCTBAa U H3MepuTe/bHble NPUOOPHI TI0 CXeMaM W
CXeMaTUYHBIM PUCYHKaM (PKHJKOCTHBI TEePMOMETP, TEPMOC, IICUXPOMETP, THIPOMETp, [JBUraTesib
BHYTPEHHErO CrOpaHUsi, 3JIEKTPOCKOI, PpeOoCTaT); COCTaB/sATh CXeMbl 3JIEKTPHUUECKUX Lereld C
TI0C/Ie/JOBaTebHBIM M Tlapasuie/IbHbIM COeJMHEHHEeM 3JIeMEeHTOB, pas/yyasi yCIOBHble 0003HaueHUst
3JIEMEHTOB 3/IEKTPUUECKHX LIeTlew;

TIPUBO/UTE TTPUMEPBI/HAaX0UTh MH(OPMALIUIO O TIPUMepax MPAaKTUUYeCKOr0 UCTIOb30BaHUsl (PU3NYeCKUX
3HAaHWM B TIOBCEJJHEBHOUW >KW3HU M/isi oOecriedeHusi 6e30macHOCTHA TIpy oOpallieHMu C Trpubopamul U



EI
TeXHUUECKMMH YCTPOMCTBAMM, COXPaHEHHSs! 3710pPOBbsl U COOJIIOZIeHHs] HOPM 5KOJIOTMUeCKOro MoBe/|eHNs
B OKpY>Karolllen cpeje;

OCYLL[eCTB/ISITh TOUCK HMH(OpPMaLu (PU3UYeCcKoro cofiep>kaHusi B ceTH VIHTepHeT, Ha OCHOBe
VMEeIMXCsl 3HaHUM U IyTéM CpaBHEHMs [OMOJIHUTE/NbHbIX WCTOYHUKOB BbIIEIATh HWH(OpPMALUIO,
KOTOpasi SIBJISIeTCs IPOTUBOPEUMBOM WM MOYKeT ObITh HeZIOCTOBEPHO;

WCTI0/Ib30BATh TIPU BBITIONIHEHWH YUeOHBIX 3aflaHuM HayUHO-TIOMYJISIPHYIO JIUTepaTypy (HU3HUecKoro
COJiep’KaHusl, CripaBOYHble MaTepyarbl, PeCypchbl ceTU VIHTepHeT; Bia/ieTh MpUéMaMy KOHCIIEKTHPOBaHHUS
TeKCTa, Tipeobpa3oBaHusi HH(GOPMAIUK U3 OHOW 3HAKOBOW CHCTEMBI B JIDYTYIO;
co3faBath COOCTBEeHHbIE TMUCbMEHHbIE W KpaTKHe YCTHble cooOIieHus, 0000iias wH(oOpManyo u3
HEeCKOJIbKMX MCTOYHMKOB (PHM3MUeCKOro COJiepyKaHusl, B TOM UHc/Ie MyOJIMUHO MpeSCTaB/sATh pe3y/bTaThl
MIPOEKTHOM WM HCC/Ie[l0BaTe/IbCKOM /1eITe/IbHOCTH; TIPU 3TOM PaMOTHO MCII0/1b30BaTh W3YUYeHHBIN
MOHATUMHBIN arapar Kypca (PM3UKH, COTIPOBOXKAATh BbICTYII/IEHHE TIpe3eHTaLiel;

NpY  BBITIOJIHEHUH Yy4yeOHBIX TIPOEKTOB U HCC/AeJ0BaHMN (DM3MUeCKMX TIPOLeCCOB pacIipefesisiTh
00sI3aHHOCTH B TPYIINie B COOTBETCTBUU C TMOCTaB/IEHHBIMH 3a/lauaMH, CJIeIUTh 3a BBITIOJHEHHEM IUIaHa
JleliCTBUM M KOPpPEeKTHPOBaThb €ro, afleKBaTHO OL|eHHWBaTh COOCTBEHHBIM BK/IAJ B /leTeIbHOCTb TPYIIIb;
BBICTPaMBaTh KOMMYHHUKATHBHOE B3aUMO/IeHICTBUE, MPOSIB/ISIi TOTOBHOCTh pa3pellaTb KOHQJIMKTHIL.
[TNIAHNPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI
9 Knacc

W3yuenve ¢u3uvku B 9 Kacce HarpaB/ieHO Ha [AOCTIDKeHHe OOYyYarol[MMHCS JTMYHOCTHBIX,

MeTaripeJMeTHbIX U MpeIMeTHLIX Pe3y/IbTaTOB OCBOEHUs yueOHOro rnpejmMeTa.
JIMUHOCTHBIE PE3YJIBTATBI

ITaTproTrueckoe BOCIIUTaHUE:
TIposiB/ieHMe UHTepeca K UCTOPUX U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM (hr3UuecKoi HayKu;
L[EHHOCTHOE OTHOLIEHUE K JOCTWKEHUSIM POCCUMCKUX YUEHBIX (PM3UKOB.
I'parkaHCKOe U yXOBHO-HPaBCTBEHHOE BOCIIUTAHUeE:
TOTOBHOCTb K AaKTUBHOMY YYaCTUIO B OOCYXJeHWH OOIIjeCTBEHHO-3HAUMMbIX U 3THUECKHX IpobeM,
CBSI3aHHBIX C MPAKTUUECKUM MPUMeHeHUeM JOCTIKeHUH (Hr3UKY;
0CO3HaHHe Ba)XKHOCTH MOPa/IbHO-3TUYECKUX ITPUHLIMIIOB B [IeITe/IbHOCTH YUEHOT 0.
JcTeTUUecKoe BOCIIUTaHUe:
BOCTIpUSITHE 3CTETUUECKUX KauecTB (M3UUECKOM HayKu: eé rapMOHMYHOIO IOCTPOEHHs, CTPOrOCTH,
TOUYHOCTH, JJAKOHUYHOCTH.
LleHHOCTH HAYYHOTO MO3HAHUS:
OCO3HaHHe L|eHHOCTH (PU3NUecKor HayKH KaK MOLJHOIO MHCTPYMeHTa [M03HaHUsI MHUPa, OCHOBBI Pa3BUTHS
TEeXHOJIOTUM, Ba)KHEUILIel COCTaB/ISIFOLLeN KY/IbTYyPhI;
pa3BUTHe HAYYHOM F0003HATETbHOCTH, UHTEPeca K UCC/Ie/[0BaTe/TbCKOM J1esITe/TbHOCTH.
dopmHpoBaHUe Ky/IbTYPhI 3ZJ0POBbS ¥ SMOLMOHA/IBHOTO OJ1ar0rosTyunst:

OCO3HaHWe LIeHHOCTH Oe3omacHoro obpa3a >KM3HM B COBPEMEHHOM TEXHOJIOTMUECKOM MHpe,
Ba)XHOCTU TpaBW1 0e30MacHOro MoBe/leHus Ha TPaHCIOpTe, Ha JIOPOrax, C 3JIeKTPUYECKUM U
TEJIOBBIM 000py/J0BaHHEM B [JOMAIlIHUX YC/IOBUSIX;

copMUpPOBaHHOCTb HaBbIKa pedIeKCHH, TIPU3HAHKMe CBOEro MpaBa Ha OMIMOKY M TaKOro ke TpaBa y

Jpyroro yeyioBeka.

TpynoBoe BocriuTaHue:
aKTMBHOE ydyaCTHe B pelleHMH TpaKTHuecKux 3aay (B paMKax CeMbH, LIKOJbI, ropofa, Kpas)
TeXHOJIOTUUeCKOU 1 COL[Ma/IbHOW HarpaB/eHHOCTH, TPeOYIOIIUX B TOM uKc/ie U (HU3UYeCKUX 3HaHUM;



U
VHTepecC K NPakKTUYeCKOMY U3y4eHU0 TIpodeccuii, CBsi3aHHBIX C (DHU3UKOM.
OKOJIOTUUeCKOoe BOCIIUTaHUe:
OpHEeHTaIMs Ha MpUMeHeHHe (PU3NUeCKUX 3HAHWH ZJIs1 pellleHus 3a/1au B 00/1aCTH OKPY)Karollel cpesbl,
TIJIAHUPOBAHMUS TOCTYTIKOB 1 OLIEHKU UX BO3MOJKHBIX MOC/e/ICTBUM ZIJ11 OKPY>Katollleid cpe/ibl;
0CO3HaHHUe T100a/bHOr0 XapakTepa 3K0JIOTHYeCKUX MpobsieM U MyTel UX pelleHusl.
Apanrarusi 006ydaroIerocst K U3MeHSIFOIIUMCS YCIOBUSIM COIMATbHOM U TIPUPOIHOM CpeJibl:
noTpeOHOCTh BO B3aWMOJIEMCTBUM TIPHM  BBITIOJIHEHWM UCC/IEIOBAaHUA W TPOEKTOB  (PU3UUECKOU
HarpaB/IeHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM [IDYTUX;
TIOBBIIIIEHNe YPOBHSI CBOEM KOMITeTeHTHOCTH uepe3 MPaKTUUeCKYI0 JesiTe/IbHOCT;
notTpeGHOCTh B (POPMHUPOBAHUM HOBBIX 3HAaHUM, B TOM urcie (OpMyIUPOBATh U/IeH, TIOHSTHSI, TUTIOTE3bI O
bu3nuecKux 00beKTaxX U SIB/IEHUSIX;
oco3HaHue eUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTeM B 00/1aCTH (PU3NKU;
TJIaHUPOBAHKWE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (DM3UUECKUX 3HAHUM;
CTpemJieHWe aHa/IM3UPOBaTh U BBISB/SATh B3aUMOCBSI3U TTPUPO/bI, 00IleCTBa U SKOHOMUKH, B TOM YUCJIe C
WCII0JTb30BaHreM (U3NUeCcKuX 3HaHUM;
OlleHKa CBOMX [MJeWCTBUM C YYETOM BJIMSHHS Ha OKPY’KAlOIIyI0 Cpefly, BO3MOXXHBIX TIJI00aTbHBIX
MOC/IeICTBUU.
METATIIPEJMETHBIE PE3YJIbTATHI
YHuBepcasbHble TI03HaBaTe/ibHble [eHCTBUSI ba3oBble
JIOTUYeCKUe JeCTBUS:
BBISIBJIITh M XapaKTepU30BaTh CyI[eCTBeHHbIE TIPU3HAKN 00BEKTOB (SIB/IeHUI);
yCTaHAB/IUBaTh CYI[eCTBeHHbIN MPU3HAK KIacCu(UKaii, OCHOBaHUs it 060011[eHUsI U CpaBHEHUS;
BBISIB/IATE 3aKOHOMEPHOCTH W TIPOTHMBOPEUHs B pacCMaTpUBaeMbIX (haKTaX, JAHHBIX W HaOJFOAEHUsIX,
OTHOCSIIUXCS K GU3NUECKUM SIBJIEHUSIM;
BBISIB/ISITh TIPUUMHHO-CJIE[ICTBEHHbIE CBSI3W MPU M3y4yeHUU (DM3UUeCKUX SIBJIeHWM U TPOLIECCOB; Je/aTh
BBIBO/IbI C MCIMO/b30BaHUEM JIelyKTUBHBIX UM WHAYKTUBHBIX YMO3aK/IIOUEHWM, BbIBUTATh TUIOTE3bl O
B3aMMOCBS35X (PU3NUeCKUX BeTMUKH;
CaMOCTOSITeJIbHO BbIOMpATh Criocob peleHWs yueOHOM (u3nueckod 3afiauu (CpaBHEHHe HECKOJBKUX
BAapUaHTOB pellleHHs], BbIOOp Haubosiee TOAXOZMAIETO C YYETOM CaMOCTOSTENbHO BbIZIeJIEHHBIX
KpUTEPUEB).
basoBble ucciefoBarenbckue 1eHCTBUS:
WCTI0JTb30BaTh BOMPOCHI KaK UCC/e/I0BaTe/IbCKUM MHCTPYMEHT MO3HaHUS;
TIPOBOZIUTL TI0 CAMOCTOSATETbHO COCTaB/IEHHOMY TIJIaHY OIIBIT, HEC/IOXKHBIM (PU3NUEeCKUM SKCIIePUMEHT,
HeboJIbIIIoe KCCeJoBaHre (PU3NUECKOTO SIBJIEHUST;
OLIeHHMBAaTh Ha NMPUMEHUMOCTb U [JOCTOBEPHOCTh UH(OPMAIIHIO, MTOTyUeHHYIO B XOZe WUCCIeJOBaHUS WU
9KCIIePUMEHTa;
CaMOCTOSITeNTbHO (hOpMY/TUpOBaTh 000OIIEHHST U BBIBO/IBI 110 pe3y/ibTaTaM IMPOBEAEHHOTO HAOMIOeHMS,
OTIbITa, UCC/Ie/JOBAHMS;
TIPOrHO3UPOBaTh BO3MOXKHOE JajibHelilllee pa3BuTHe (M3UUeCKUX TIPOLIeCCOB, a TaKKe BbIJABUraTh
TIPE/ITIONIOXKEHUST 00 UX Pa3BUTHM B HOBBIX YC/IOBUSIX U KOHTEKCTaX.
Pabora ¢ nHdopmarmeii:
NIPUMEHSITh Pa3/MUHble METO/[bl, MHCTPYMEHThI W 3amlpOChl TIPU MOMCKe W 0TOOpe WHGOpPMALUU WK
JAHHBIX C YUETOM TIPe/JIOKeHHOH yueOHOH (hU3HnUeCcKoU 3ajau;



O
aHa/M3UpOBaTh, CUCTEMaTU3UPOBATb W MHTEPIIPeTHPOBaTh MH(GOPMAIMI0 pa3/UuHbIX BUZOB U (QOpM
TIpe/ICTaB/IeHNST;
CaMOCTOSITE/TBHO BBIOMPATh ONTHUMAabHYI0 (OpMY TMpeAcTaBieHUs WHPOPMALMA W WITHOCTPUPOBATh
pelllaeMble 3a/jaud HEC/IOXKHBIMM CXeMaMHU, JuarpaMMaMH, WHOU rpaduKoi 1 UX KOMOUHAIUSIMU.
YHuBepca/ibHble KOMMYHUKAaTHBHBIE AericTBust OOIeHue:
B Xxojle 0bCyXaeHHs1 yueOHOTO MaTepuasa, pe3y/bTaTOB J1abOPAaTOPHBIX PabOT U TIPOEKTOB 3a/|aBaTh
BOIIPOCHI TIO CYIIeCTBY 00CY»X/jaeMOil TeMbl M BbICKa3biBaTh WJieH, HalleJIeHHble Ha pelleHue 33/auu U
roJiiep>kaHue GyiaroxkesiaTeTbHOCTU OOIIeHNS;
COTIOCTABJIATh CBOU CYXKJEHHSI C CY>KIeHUSMHU JIPYTMX YYaCTHUKOB Ziajiora, 0OHapy’)KUBaTh pa3/inuve U
CXO/JICTBO TIO3WIIMH; BBIPA)KAaThb CBOIO TOUKY 3pEHUs B YCTHBIX M TMHUCHMEHHBIX TEKCTax; IMyOIMYHO
TIpe/ICTaB/IsITh  Pe3y/IbTaThl BBITIOJTHEHHOTO (M3UYEeCKOro OrbITa (IKCIIepUMeHTa, HWCC/Ie0BaHUs,
IIPOEKTa).
CoBMecTHas [IesITeJTbHOCTh (COTPYAHUYECTBO):
TOHMMaTh W WCIO/B30BaTh TMPEUMYINeCcTBa KOMaHJHOW W WHAWBUAYAJTbHOM PabOThI TPH pellieHuH
KOHKDPETHOW (hMU3UUeCKOU 1pob/iembl;
NIPUHUMATh Le/T1 COBMECTHOM JleaTelbHOCTH, OpraHM30BbIBaTh [JEMCTBUSI 10 €€ IOCTIKEeHUIO:
pacripefiesiith poiu, 0OCYKZAaTh TIPOLECCHI M Pe3y/bTaThl COBMECTHOW paboThI; 0000IaTh MHEHWUS
HEeCKOJIbKUX JTF0/IeH;
BBITOJIHSATE CBOKO YacTb PabOThbI, [JOCTUras KauyeCTBEHHOrO pe3y/bTaTa 1O CBOEMY HarlpaB/ieHUIO U
KOOD/IMHUPYS CBOM JIENCTBUS C [PYTUMH U/leHaMH KOMaH/IbI;
OLIEHMBaTh KauyeCTBO CBOEro BK/IaJ@ B OOHMHA TPOAYKT TIO KPWUTEPHUSIM, CaMOCTOSITEJTHbHO
chopMyMPOBaHHBIM YYaCTHUKAMU B3aUMOJEWCTBUS.  YHUBepCAJbHbIE DEry/STUBHBIE [I€HCTBUS
CamoopraHu3anus:
BBISIB/IATE TIPO0J/IeMbl B JKM3HEHHBIX U Y4eOHBIX CUTyalUsiX, TPeOyroLUX /s pelleHust (U3NUecKux
3HAHUY;
OPUEHTHUPOBATLCS B PA3/IMYHBIX TIOAXOZAX TIPUHSTHS PeIIeHU (MHAUBUIYaTbHOE, TIPUHATHE PELIeHus B
rpymnre, IPUHSTHE PelLleHul TPYIINoi);
CaMOCTOSITeJTBHO COCTaB/ISITh a/TOPUTM pelleHusT (U3NYeCKOW 3a/laud WM TJIaHAa WCC/IeIOBaHUS C
YUETOM UMERIUXCS PeCypCcoB M COOCTBEHHBIX BO3MOXKHOCTeH, apryMeHTHPOBaTh IIpejjjlaraeMble
BapUaHTHI peleHuis; [ geatb BBIOOP ¥ OpaTh OTBETCTBEHHOCTD 3a pellieHue.
CamoKoHTpoJIb (pedekcus):
JlaBaTh afleKBaTHYIO OLIeHKY CUTYalUY U TpejijiaraTh TJIaH eé W3MeHeHMs;

OOBSICHATH TIPUUMHBI AOCTIDKEHUS (HeJOCTYDKEHHs) pe3y/bTaTOB [esTebHOCTH, /1aBaTh OLEHKY

NproOpeTEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHBBI B /IeATEILHOCTD (B TOM UHC/Ie B XO7 BBIOJTHEHUsT (PU3UUECKOT0 MCC/Ie[OBaHUS
WIM TIDOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB, W3MEHMBIIMXCS CUTYalMH, yCTAaHOBIE€HHBIX
oIIMO0K, BO3HUKIIINX TPYJHOCTEH;

OLIEHWBATb COOTBETCTBHE pe3y/ibTaTa 1[eJd U yCJIOBUSIM.
OMOLMOHAIBHBINA UHTEJJIeKT:
CTaBUTH Cebsi Ha MeCTO APYroro uejioBeKa B X0/ie CIopa WM JUCKYCCHU Ha Hay4HYI TeMy, TOHUMAaTh
MOTHBBI, HAMEPEeHUsI U JIOTHUKY JAPYToro.
[MpunSsTHE Cebs U APYTHX:
TIpY3HABaTh CBOE MPABO Ha OMIMOKY MpH pellleHny (Hr3UYecKUX 3aJau Uik B YTBEPXKIEHUSX Ha HayUHbIe
TeMBbI U TaKOe yKe TIPaBo APYroro.
MMPEMETHBIE PE3YJIBTATBI



[TpenmeTHble pe3ysibTaThl Ha 0a30BOM YPOBHe [OJDKHBI OTpaXaTb C(HOPMHPOBAaHHOCTH Y
00yyYaroIMXCst yMeHHH:
WCII0/Tb30BaTh TIOHATHS: CUCTEMa OTCYETa, MaTepuasbHas TOUKA, TPAEKTOPHs, OTHOCUTELHOCTD
MeXaHUUeCKOro /IBIDKeHus, Aedopmarusi (yrpyrasi, TUlacTHUecKas), TPeHWe, L[eHTPOCTPEMHUTEeIbHOe
yCKOpeHue, HeBeCOMOCTb U TIeperpys3KH; LIeHTP TSDKeCTH; aOCO/IFOTHO TBEPZOe Teslo, LIeHTP TSHKeCTH
TBEP/IOTO Teja, paBHOBeCHe; MeXaHWUYeCKHe KoyiebaHUsI W BOJIHBI, 3BYK, MHOPa3BYK U Y/IbTPa3BYK;
3/IeKTPOMarHUTHBIE BOJIHBI, IIKaja 37€KTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTb W /IalbHO30PKOCTH,
CIEKTPBI UCITyCKAHUS U TIOTJIOIIeHUsT; anb(a, OeTa U raMMa-u3/yueHusi, U30TOTIbI, sifiepHasi SHepreTHKa;
pasnuuaTh siB/ieHUs (paBHOMepHOe M HepaBHOMEpHOe TIPSIMOJIMHEeWHOe [BIDKeHHe, PaBHOYCKODeHHOe
NIpSIMOJIMHEMHOe IBIDKeHHe, CBOOOJHOe TajieHWe Tesl, PaBHOMEPHOe [BIKEeHHe TI10 OKPY>KHOCTH,
B3aMMO/IeliCTBHE TeJl, PeaKTHBHOe [[BIDKeHHe, KojiebaTe/lbHOe BIDKeHHe (3aTyXaroliye U BhIHYK/IeHHbIe
Kosie0aHusI), pe30HaHC, BOJHOBOE JIBIDKEHHE, OTPaKeHWe 3BYKa, MPSIMOJIMHEHHOe pacrpocTpaHeHHe,
OTpa’keHHe U IIpellOMJIeHHe CBeTa, IT0JHOe BHYTpeHHee OTpa’keHHe CBeTa, pasjio’keHue Oeoro ceTa B
CIIeKTP U CJIO)KeHHe CIIeKTPaJbHbIX LIBETOB, [JMCIIePCHsl CBeTa, eCTeCTBeHHasi pa/Jli0aKTHBHOCTE,
BO3HUKHOBEHHE JIMHeHUATOr0 CIIeKTpa U3/TyueHws) TI0 OMMCAHMI0 UX XapaKTePHBIX CBOMCTB 1 Ha OCHOBE
OTTBITOB, IEMOHCTPUPYIOIIMX JaHHOe (Pr3HUecKoe SIBIEHHE;
pacrio3HaBaTh TIPOSIBJieHHWE W3YYeHHbIX (U3MUECKUX sIBJIEHHH B OKpY»KaromieM Mmupe (B TOM UKC/Ie
(u3nyeckie siBJieHUsI B IPUPO/ie: TIPUIMBHI U OT/IMBHI, IBIKeHHe TuiaHeT Co/THeUHOH



CUCTEeMbI, peaKTUBHOE JBM)KEHHeE JKHMBbIX OPraHW3MOB, BOCIIPUSITUE 3BYKOB YKUBOTHBIMM, 3eMJIeTPsiCeHNe,
celiCMHUUeCKre BOJIHBI, LIyHAMH, 3XO, IIBeTa Tes, ONTHUeCKWe SIBJIeHHWsI B TIpUpPOZe, OHooruyeckoe
JIeNCTBUe  BUJUMOrO,  Y/JAbTPa(UONEeTOBOTO W PEHTTeHOBCKOTO  U3/IyUYeHW;  eCTeCTBEeHHBIM
PaiM0aKTUBHBIN (POH, KOCMUUECKHeE TyUYH, paJ0aKTHBHOE U3/Ty4YeHre MPUPOJHbIX MUHEPAJIOB; JelCTBHe
Pa/IM0AKTUBHBIX M3IyUeHUI Ha OpraHu3M uejioBeKa), MPW 3TOM IepPeBOJUTh MPAaKTUUeCKyHO 3a/jauy B
yueOHY10, BbIZIe/IITh CyIL[eCTBEHHbIE CBOWCTBA/TIPU3HAKN (DU3UUECKUX SIBJIEHHIH;

OIUChIBaTh M3yuYeHHble CBOMCTBA TesJl U (U3UYeCKHe SIBIEeHUs, UCIO0J/b3ys (PU3MUeCKHe BeUUYMHBI
(cpepHsss 1 MrHOBeHHasi CKOPOCThb Tejla NPYM HepaBHOMEDHOM /[BW)XEHHH, YCKOPeHHe, IepeMelleHue,
TMyTh, YTJIOBasi CKOPOCTb, CUJIa TPeHUsI, CUJia YIIPYTOCTH, CH/Ia TSHKEeCTH, yCKOpeHre CBOOOJHOTO Ma/jeHus,
BeC TeJsa, UMIYJbC Teja, UMITyJIbC CHJIbI, MexaHuuecKasi paboTa ¥ MOIIHOCTb, MOTeHIManbHask SHeprust
Tena, MOJHATOrO HaJ, MOBEPXHOCTBIO 3eMJ/IH, NTOTeHLMabHas 3Heprysl CKaToM MPY>KHHBI, KUHeTUYeCcKast
SHeprus, NoJHasi MexaHuueckas SHeprusi, epuoJ, ¥ yactoTa KosiebaHui, [yiiHa BOJIHBI, FPOMKOCTb 3ByKa
W BbICOTA TOHA, CKOPOCTb CBeTa, I[OKasaTe/b IpeJIOMJIeHUs Cpefbl); TPU OMUCAHUM IPaBUIBHO
TPaKTOBaTh (PM3MYECKU CMBIC/I MCII0/Ib3yeMbIX BeJWUYMH, 0003HaueHusi U eJUHULIbI (PU3NUecKux
Be/IMYMH, HaxO[UTh (POPMYJIbI, CBSI3bIBAIOLME JaHHYIO (PU3MUECKYH0 BeJIMUMHY C JPYTMMU BeJTMUMHAMUY,
CTPOUTh rPa(MKU M3yUeHHbIX 3aBUCUMOCTeN (PU3NUeCKUX BeTUUYUH;

XapaKTepu30BaTb CBOMCTBA Tesl, (pU3Mueckue SIBJIEHUSI U TIPOLECChl, WCIO/b3ys 3aKOH COXPaHeHUsl
SHEepruM, 3aKOH BCEMMPHOIO TACOTEHWS, NPUHLMI CyTepro3ULiMM CUJ, TPUHLMII OTHOCHUTeIbHOCTH
lanunes, 3akoHbl HbOTOHA, 3aKOH COXpaHeHHsl UMITY/IbCa, 3aKOHbl OTPa’KeHUsl U MpPesioM/IeHUs CBeTa,
3aKOHBI COXpaHEeHUsl 3apsiIoBOT0 M MacCOBOTO UWCesn TpHU SiIePHBIX peaklUsiX; TMpPU 3TOM [laBaTh
CJIOBECHYIO0 (JOPMYJ/IMPOBKY 3aKOHA M 3alMChIBaTh €r0 MaTeMaTHyeCcKoe BbIpDayKeHHUE;

00BSICHATEL (pU3MUECKHe TIPOIIeCChl M CBOMCTBA TeJ, B TOM UKC/Ie W B KOHTEKCTe CUTYal[Ui TMPaKTHUKO-
OpPUEeHTHUPOBAaHHOT0 XapaKTepa: BbISIB/IATh IPUUMHHO-C/Ie[ICTBEHHbIe CBSI3U, CTPOUThL 00bsCHeHe 13 2—3
JIOTUYeCKUX I11aroB C OTIOPOM Ha 2—3 M3yUeHHbIX CBOMCTBA (hM3MUeCKUX sIBJIeHUH, (PU3NUeCcKUX 3aKOHOB
VI 3aKOHOMEPHOCTel;

pelllaTh pacuéTHbIe 3afiaudl (OMMparoIIiecss Ha CUCTeMY U3 2— 3 YpaBHEHWH), WCTO/b3ys 3aKOHbI U
¢dopmynbl, cBs3biBarolve (U3MUecKre BeJIMUMHBI: Ha OCHOBe aHa/iM3a YC/IOBUS 3a/layd 3arvchbiBaTh
KpaTKoe yCJIOBUe, BBISIBJ/ISATh HEJIOCTAlOIIe WM M30bITOUHbIe JaHHbIe, BRIOMpaTh 3aKOHBI U (HOPMYJIbI,
HeoOXoIUMbIe /ISl PellieHs], IPOBOUTb PacuéThl U OL[€HUBATh PeaTMCTUYHOCTD MO/TyUeHHOTO 3HAUeHUs
b13MUeCKOM BeJIMUMHBI;

pacro3HaBaTh TPOO/eMbI, KOTODble MO>KHO DPEeIIUTb TP TIOMOIH (PU3NUECKHUX METO/IOB; WCITI0JIb3Ysi
OMUCaHWe UCC/e/IOBaHUs, BbIE/ISATh MPOBepsieMoe TIPeANo/IoKeHre, OLeHMBaTh NMPaBUIbHOCTb MOPsiJKa
TIPOBe/IeHUs UCCIIe[JOBAHUS, [IeJ1aTh BHIBO/IbI, MHTEPIPETUPOBATh Pe3yJbTaThl HA0JIIOJeHUI U OTIbITOB;
TIPOBO/TUTH OIIBITHI 10 HaO/FO/IeHUI0 (DU3UUYECKUX SIBJIEHUH WM (DU3NUECKUX CBOWCTB Ten (HM3yueHHe
BTOpOTO0 3aKoHa HbI0TOHa, 3aKOHa COXpaHeHUs SHePTUM; 3aBUCUMOCTh TIepUoZia KojiebaHUi TIPYKUHHOTO
MasiTHUKa OT MacChl TIpy3a U JKECTKOCTH TIPY)KUMHBI M HE3aBUCUMOCTb OT aMIUTUTY/Jbl MaJbIX
KosiebaHMM; MPSIMOJTMHEHHOe pacrpoCTpaHeHHe CBeTa, pas/iokeHHe 0esloro CBeTa B CIEKTD; M3ydyeHHe
CBOMCTB M300pa)keHUsi B TJIOCKOM 3epKajie U CBOMCTB H300pa)keHUs TipeJjMeTa B coOuparolleil JMH3e;
HabJTFo/IeHre CIUIONTHBIX U TMHEWYAThIX CTIEKTPOB M3/TyUeHHs ): CaMOCTOSITe/TbHO COOMpaTh YCTAaHOBKY U3
M30BITOYHOTO Habopa 00OpyZOBaHMS; OMMCHIBATH XOJ OIbITa M €ro pe3y/bTaThl, (OPMYIUPOBAThH
BBIBO/IbI;

MPOBOJUTh ~ TIPY  HEOOXOJWUMOCTM  Cepui0  MpSIMBIX  W3MEDeHWH, OorpejieNisis  CpefHee

3HaUeHHen3MepsieMol BeJIMUMHbI ((POKYCHOe pacCTOsiHWe coOuparoiiedl JIMH3bI); 0OOCHOBBLIBATH

BbIOOp criocoba M3MepeHus/3MepUTebHOTo Mpubopa;



TIPOBOAIUTL MCCJ/IeZIOBaHWE  3aBUCUMOCTeM  (PU3MUeCKMX BeMUMH C MCIOb30BaHUEM TIPSIMbIX
M3MepeHuil (3aBUCUMOCTb MyTH OT BpPeMeHH IPU pPaBHOYCKODEHHOM [BWKeHWM 6e3 Haua/ibHOU
CKOpOCTH; Tieprojila KojeOaHWi MaTeMaTUYeCKOro MasTHUKA OT JJIMHbI HUTH; 3aBUCUMOCTH YIJia
OTpaXeHHs1 CBeTa OT yrja MaJleHusl M YyIJla TIpeJiOM/IeHUs OT yrja MaJleHusl): TUIaHMpOBaTh
WCCIeIOBaHWe, CaMOCTOSTEIbHO COOWpaTh YCTaHOBKY, (DMKCHPOBATH pe3yJIbTaThl TIOTyYeHHOU
3aBUCHUMOCTH (DM3UUECKMX BEJMUMH B BUJe TaO/MIl U rpadyKoB, [e/aTh BLIBOJBI 0 pe3yJ/bTaTaM
WCC/IeJOBaHMS;

TIPOBO/IUTHL KOCBEHHbIe M3MepeHUs (PU3nuecKUX BeJIMUMH (Cpe/iHsisi CKOPOCTh U YCKOpeHUe Teja TIpU
PaBHOYCKODEHHOM  /IBWJKEHWH, yCKOpeHHe CBOOOAHOTO TafieHHsl, >KECTKOCTh TIPY>KUHBI,
KO3(pPULIMEeHT TpeHUsI CKOJIb)KeHUs, MeXaHWuecKasi paboTa W MOIIHOCTb, YaCTOTa W TI€PUOJ
KosieOaHWH MaTeMaTHUUeCKOro U TPY)XKMHHOTO MAasTHUKOB, ONTWYECKas CUa COOMPAIOIeH JIMH3BI,
Pa/IMOAKTUBHBIA (POH): TUIAHUPOBAaTb WM3MepeHMs; COOMpaTh 3KCTIePUMEHTAalbHYH) YCTAHOBKY M
BBITIOJIHATL M3MepeHus, Caeysi TpeJ/ioXKeHHONW WHCTPYKLWHW; BBIUMC/SATh 3HAUeHWe BeMUYUHbI U
aHa/IM3UPOBATh MOTyUeHHbIe pe3y/IbTaThl C YUETOM 3aZJaHHOM MOTPeIITHOCTH U3MepeHU;

co6umro/1aTh TIpaBU/Ia TEXHUKU 0e30MacHOCTH Tpu paboTe ¢ 1abopaTopHbIM 060pyI0BaHKEM;
pa3/iMyaTh OCHOBHbIE TIPU3HAKW MU3yUeHHbIX (PM3UUecKUX Mo/ieieli: MaTepuaabHasi TOUKa, abCo/FOTHO
TBEpOe Teno, TOUEUHbIM WMCTOYHUK CBeTa, Jyu, TOHKas JIMH3a, IJlaHeTapHasi MOZe/b aToMa,
HYKJIOHHasi MO/Ie/Tb aTOMHOT'O 5I7pa;

XapaKTepHU30BaTh TPUHLIUITLI eMCTBUS M3YUYEeHHBIX NMPHUOOPOB M TEXHUUYECKHUX YCTPONCTB C OTMOPOM
Ha WX OMucaHus (B TOM UuCe: CIIUAOMETD, AaTUYMKU MOI0XKEeHUs], PACCTOSTHUSI U YCKODeHUs], paKeTa,
9XO0JI0T, OUKH, MepUCKor, (oToarrapar, ONTUUeCKWe CBETOBO/bI, CTIEKTPOCKOI, /O3UMeTp, KaMepa
BusibcoHa), UCIONb3ys 3HAHUS O CBOMCTBAX (U3MUECKUX SIBJIEHUA W HeoOXoauMble (Gu3Hdeckue
3aKOHOMEPHOCTY;

WCTOJ/Ib30BaTh CXeMbl M CXeMaTUuHble PUCYHKH U3YUeHHBIX TEXHUUECKHUX  yCTPOMCTB,
W3MEepUTE/IbHBIX TIPUOOPOB U TEXHOJOTUYECKUX TPOIIeCCOB TIPU pellleHUH YyueOHOTPaKTUUeCKUX
3a/lau; ONTHYECKHE CXEMBI JI7Isl IOCTPOEHUS U300pa’keHUH B MJIOCKOM 3epKajie U COOMparoliel TMH3e;
MIPUBOJUTL TPUMEPbI/HAXOAUTh HWH(GOPMALIMI0 O TMpUMepax MPaKTUYeCKOr0 UCI0/Ib30BaHUS
¢du3nueckMx 3HaHWM B TIOBCEJHEBHOM >KW3HU AJisi obecrieueHusi 6e30MacHOCTH TpPU 0OpallleHuH C
npubopaMM W TEXHUYECKUMH YCTPOMCTBAMH, COXPaHEHWs 3[0DOBbs U COO/IOIEHUSI HOPM
9KOJIOTUUECKOTO TIOBeJIeHUs B OKpY»Katollleli cpe/ie;

OCYIIIeCTBJISITh TIOMCK HMH(MOpMalK (HU3UUeCKOTO CofiepKaHusi B ceTd VIHTepHeT, caMOCTOSTeTbHO
¢dbopMyvpysi TIOMCKOBBIM 3arpoC, HAXOAWUTb MYTU OIpeJesieHrss JOCTOBEPHOCTU TOIyUYeHHOU
vH(bOpMalMy Ha OCHOBe UMEIOLIUXCSl 3HAHUM U [OTI0/IHUTE/TbHBIX HCTOUHUKOB,;

WCTIO/Tb30BaTh TIPY BBIMOJIHEHUM YUYeOHBIX 3a/[aHU HAayuHO-TIOMY/IIPHYIO JIMTEPaTypy (hr3udeckoro
CoJiep)KaHusi, CIpaBOUHble MaTepuasbl, pecypchl ceTd VIHTepHeT; BjafieTb TIPUEMaMU
KOHCITeKTHPOBaHUs TeKCTa, Tpeobpa3oBaHusi HH(GOPMAI[UK U3 OHOUM 3HAKOBOW CHUCTEMBI B IPYTYIO;
Co3/jaBaTh COOCTBEHHbBIE TTMCHMEHHbBIE U YCTHBIE COOOIIEHUS Ha OCHOBe MH(MOPMAIMU U3 HECKOTbKUX
WCTOYHMKOB (PU3MUECKOTO COZiep>KaHusi, TyO/JMYHO TIpe/CTaB/IsATh pe3y/abTaThl TPOEKTHOW WU
VICC/IeI0BATE/IbCKOU 1eSITe/IbHOCTH; MPU 3TOM IPAMOTHO HCIIO/b30BaTh U3yUeHHbIA MMOHATUWHBIN
ammapar u3ydaemMoro pasfena (U3MKH U COTPOBOXKAATh BBICTYIUIEHHE Tipe3eHTaleil C yuéToMm
0cobeHHOCTel ayJUTOPUM CBEPCTHUKOB.






TEMATUYECKOE INTAHMPOBAHME 7 knacc

Ne | HaumeHoBaHue KomuectBo yacos [Hara Bupp! fearenbHOCTH Buppl, (opMbI | DIeKTPOHHBI
1/ | pasfenoB U Tem Y3yueHu KOHTPOJISA e
n | nporpamMmsrl BCEr | KOHTPOJ/IbHBI | IPAaKTUYECKH | 4 (umpoBbIe)
0 e paboTbl e paboTbl o6pasosartern
bHbIE
pecypchl
Paspen 1. ®usuka U eé posib B IO3HAHUU OKPY’KaroLero Myupa
1.1 | ®u3uka — Hayka o |2 0 0 BrisBiienue pasnumii MeXy | Y CTHbIN OIpoC
Tpupoje bu3nyecKkuMu u XUMUYECKUMHU
npeppaijenusvMu (MC  —  xumus);
Pacnio3HaBaHme M K1accU(UKaLys
¢u3nUecKUx sB/IEHUI: MeXaHUUeCKHX,
TEI/IOBBIX, 9JIEKTPUUECKUX,
MarHUTHBIX u CBeTOBBIX;
Habmtofenve u onvcanve pu3nyeckrx
SIBJICHUM;
1.2 | ®usnyeckue 2 0 1 V3mvepenne o00BbéMa skupkoctd U | [IpakTuueckas
BeJINYMHBI TBEpPA0ro Tesa; | pabora
1.3 | EcrecTBeHHO- 2 1 1 BoigBrkeHue runotes, o0bsicHstoMX | KOHTpobHas
HayUHbIN MeTO/ NpOCThIe  sIBJIeHUs,  HarpuMmep:— | paboTa
MO3HaHUA rnoyemy OCTaHaB/IMBAETCS
JBIDKYLLeecsi 10  TOpU30HTalIbHON
MOBEPXHOCTU  Tejo;— II0YeMy B
)KapKyl TOroJy B CBETJIOU Ofexze
MpoXJ/iaZiHewu, yeM B TEMHOW;
[Ipensio>keHre Crioco60B  TTPOBEPKU

CUIIOTe3;




[IpoBesnenue WCCe/JOBaHUs o
TpoBepKe Kakoi /Mbo Turoreswl,
HarnpuMep: AaJbHOCTD T0J16Ta 111apUKa,
MyI[eHHOTO  TOPU30HTA/ILHO,  TeM
Oosblrie, yemM OoJibIlle BBICOTA TTYCKa;
[TocTpoeHre mpocTeMILIMX MoOgesein
¢busnueckux  sB/ieHud (B BUJe
DUCYHKOB MM CXeM), HarlpuMep
naZieHve TipeiMeTa; MPSMOJUHENHOe
pacripocTpaHeHre CBeTa;

Ntoro no pa3peny
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Paszpgen 2. IlepoHavasibHbIe

CBeJleHHUd O CTPO€HHWHU BeleCTBad

2.1

CrpoeHmue BeljecTBa

1

0

1

HabmomeHve  u uHTepripeTauysi
OTBITOB,  CBUZETE/NBCTBYIOLIUX 00
aTOMHO-MOJIEKY/IIPHOM CTPOEHUU
BellleCTBAa: ONbITbl C PAacTBOPEHUEM
pas/UuHBIX  BeleCcTB B BOJE;
OuleHKa pa3MepoB aTOMOB U MOJIEKY/T
C  WCrosib30BaHMeM  (Qortorpadui,
MOJlyYeHHbIX Ha aTOMHOM CHJIOBOM
MHUKPOCKOITe (ACM);
OnpesieneHre pa3MepoB MasbIX Tes;

[IpakTrueckas
pabora;

2.2

JBrKkeHue u
B3alMO/IeNCTBYE
4YaCTHL] BelljecTsa

Habmrogenue u 00BsICHeHHE
OpPOYHOBCKOTO /IBI)KEHUSI W SIBJIEHMS
A dy3um;

[TpoBefeHe U 00bCHEHHE OTIBLITOB I10
HaOJTFO/IEHUIO TETJIOBOTO PACIIMPEHHUSI
rasos;

ITucbeMeHHbIH
KOHTPOJIb;




[TpoBenenye 1 00bsICHEHHE OTIBLITOB I10
0OHapy>KeHUI0 CWJI MOJIEKYJISIPHOTO
TIPUTSDKEHUST U OTTa/IKUBaHUS;

2.3

ArperaTHble
COCTOSIHUS BelllecTBa

Ornucanue (c WCII0/Tb30BaHUEM
MPOCTBIX Moz esien) OCHOBHBIX
pasMuMii B CTPOEHMM  Tra30B,
KUKOCTed M TBEpABIX  TeJ;
OOmbsicHeHHe MaJIol  C)KUMaeMOCTU
YKUJKOCTe M TBEPABIX Tesl, OOMbIION
CKAMaeMOCTU rasos;
OObsicHeHWe  COXpaHeHUsT  (OPMBEI
TBEPJBIX T/l U TEKY4YeCTH JKUAKOCTH;
[TpoBesieHe OMBITOB, [JOKa3bIBAOLIUX,
YTO B TBEPAOM COCTOSIHUM BOJBI
YacTULbl HaxXOJATCSI B CpeJHeM
Janelie Apyr oT fpyra (TJIOTHOCTb
MeHbllIe), yeMm B JKUJIKOM;
YcraHoB/IeHHe B3aUMOCBSI3U  MEX[Y
0CO00EHHOCTSIMU arperaTHbIX
COCTOSIHUUM BOZBI U CyI[eCTBOBaHUEM
BOAHbIX  opranusmoB (MC  —
6uomnorus, reorpadus);

KonTtponbHas
pabora;

Nroro no pa3peny

5

Pazpen 3. [IBrrkeHre U B3aUMOZENCTBHIE Tel

3.1

Mexanuueckoe
JIBIKEHWE

3

0

WccnenoBanue PaBHOMEPHOT'O
JIBIDKEHUSI U OMpeJesieHHe  ero
TIPU3HAKOB,;

YcTHbIl ornipoc




3.2

Nuepuus, macca,
TIJIOTHOCTD

OObsicHeHHe ¥  TPOTHO3UPOBaHUE
siB/IeHUH, 00YC/IOB/IEHHBIX HWHepILIveH,
HaripyuMep: UTO TMPOUCXOAUT TMpHU
TODMOJK€HUH WM pPe3KOM MaHeBpe
aBTOMOOW/ISI, TIOUEMY HEBO3MOKHO
MIHOBEHHO TMpEeKpPaTUThb JBWKeHHe Ha
BeJIOCUIIele WIM CaMOKate W T. [.;
[IpoBeseHMe U  aHaqUM3  OMbBITOB,
JIeMOHCTPUPYHOIIUX v3MeHeHre
CKOPOCTU  [IBWXKEHUSsI Tena B
pe3yJibTaTe AelCTBUS Ha HEro APYTyx
TeJT;

Pemienne 3azjau  Ha  oripefiesieHUe
Macchl Tesia, ero 00béMa U MI0THOCTH;

YcTHBIM orpoc

3.3

Cuna. Bugel cun

14

V3yueHne  B3aUMOJENCTBUS  Kak
MPUUMHBI M3MEHEeHUs CKOPOCTH Tesa
WM ero nedopmariy;
OnucaHve  peajbHBIX  CHUTyaLUd
B3aUMOJEUCTBUS Tejl C TIOMOLLBIO
Mozlesiel, B  KOTOPbIX  BBOJUTCS
MOHSATHEe U W300pakeHWe  CHUJIBI
N3yyenue CUJIbI yOpPYTOCTH.
WccnenoBanve 3aBUCUMOCTH  CHJIbI
yHOPYrOCTU OT YJ/IMHEHUs] Pe3UHOBOTO
IIIHypa WA MPY>XUHBI(C TOCTPOEHUEM
rpaduka);

AHanv3 npakTUYeCcKWX CUTyaluid, B
KOTOPBIX MPOSIB/SETCS NeliCTBHUE CUJIBI
yTIpyroCcTH (ynpyroctb Ms1ua,
KDOCCOBOK, BETOK /JiepeBa U [p.);
AHanv3 npakTUYeCcKWX CUTyaluid, B

YcTHbIl o1poc




KOTOPBIX TIPOSIBJISIETCS ZIEWCTBUE CHJIBI
YIIPYTOCTH (ympyroctb MsTua,
KDOCCOBOK, BETOK JiepeBa U [p.);
AHanmu3  cuTyauu#, CBSI3aHHBIX C
siBfieHueM TsroTeHusi. OObsCHeHue
OpOUTa/IbHOTO /IBMDKEHUS TUIaHeT C
WCII0/Tb30BaHUEM SIBJIEHUSI TATOTEHUS
M 3akoHa wuHepmu (MC  —
aCTPOHOMUS). ;

V3mepeHre Beca Tefla C TIOMOILBIO
muHamomerpa. OOOCHOBaHHE 3TOTO
criocoba M3MepeHus;
AHanmm3 ¥ MoOfeNnvMpOBaHHe SIBJIEHUS
HEeBeCoMOCTH;

OKcrepuMeHTabHOe roJiyueHue
rpaBuIa CJI0>KeHUs cui,
HaIpaBJ/IeHHBIX BJIO/Ib OJHOW NPSMOM.
Ornpepgenenuve BeJINUUHBI
PaBHOZEUCTBYHOLIEM curn;
W3yyeHune cumbl TpeHUSI CKOJIbXKEHUS U
CUJIBI TPeHUsI TIOKOS;

VccnepoBanve  3aBUCHMOCTH  CHUJIBI
TPeHus1 OT Beca Tela U CBOWUCTB
TPYLLMXCS MOBEPXHOCTeH;
PemleHue 3ajjau C UCMO/Ib30BaHUEM
dopmyn At pacuéra CUbI TSDKeCTH,
CWIbl  YOPYroCTH, CW/Ibl TpeHUs;

Wroro nio pa3geny
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Paspen 4. [laBneHue TBEPAbI

X TeJ, >)KUIKOCTeH U ra3oB

4.1 | JaBnenue. Ilepenaua

3

0

0

AHamu3 W 0ObBICHEHHWe OMNbITOB U

YcTHBIN

OTIpoC;




JlaB/eHust

TBEPAbIMU TeJIaMU,
JKUIKOCTSIMU u
rasamu

NPaKTUYeCKUX CUTyalii, B KOTOPbIX

TIPOSIBJISIETCST cua JIaBJIEHUST;
O6ocHoBaHMe CrIOCOOOB yMeHbIIEHHUS
U yBeJTMUYEHUST JlaBJIeHUST;

V3yueHne 3aBUCHMOCTH JlaBJ/IeHUS
raza OoTr o0béMa U TeMmIleparyphbl;
W3yuenne ocobeHHOCTeW mepeaaunt
JlaBJIeHUsI TBEPBIMU TeJlaMH,
XUIKOCTSIMUA U ra3amu. O6ocHOBaHUe
pe3y/bTaToOB OMBITOB 0COOEHHOCTSIMU
CTPOEHUsl BelljeCTBA B  TBEPAOM,
JKUJIKOMH Ta3000pa3HOM COCTOSIHUSIX;
OKcrepuMeHTanbHOe [10Ka3aTe/lbCTBO

3aKOHa ITackans;
Pelienvie 3azau Ha pacuéT [gaBeHUs
TBEPA0I0 Tena;

4.2

[ aBrieHre XUgKOCTU

NccnepoBanuve 3aBUCUMOCTH [jaB/IeHUS
JKUJIKOCTU OT TJIyOMHBI MOTPYKeHHUsI U

TJZIOTHOCTH >KUJIKOCTH;
Habnrogenue u o0BsICHeHHE
TUAPOCTaTUYECKOr0  MapajoKca Ha
OCHOBe 3aKOHa ITackans;

V3yyeHne COOOLIAOIIUXCS COCYZOB;
Pemenue 3azjau Ha pacuér faBJieHUs
JKUJKOCTH;

OObsicHeHWe  TpUHLMNA  JelCTBUSA
TU/IpaBIMYeCKOr0 npecca;
Ananmu3 1 oObsicCHeHHe NpaKTUUYeCKHX
CUTYyaLuH, JleMOHCTPHUPYIOLMX
NIPOSIB/IEHUE flaBJIeHUs] JKUAKOCTH M
3aKOHa [Tackas, HarpuMep

YcTHBIM  0Mmpoc;
MUCbMEeHHBIN
KOHTPOJIb;




MpOLIECCOB B OpraHu3Me  TIpH
r1ybokoBofHOM HbIpssHUH (MC —
ouomnorus);

4.3

ATt™mocdepHoe
JlaB/ieHue

OKcriepuMeHTanbHOe  0OHapy)keHue
aTMochepHOro JlaB/IeHUs;
Anamu3 u 0O0bsSCHEHHEe OIbITOB MU
MPaKTUYeCKUX CUTYyaLMH, CBSA3aHHBIX C
JelicTBeM aTMOC(hepHOro JaB/eHus;
OO6bsicHeHMe CyIIeCTBOBaHUS
aTMoc(epel Ha 3eM/le U HEKOTOPbIX
I/laHeTaX WA e€ OTCYTCTBUA Ha
npyrux r1iaHetax u Jlyne (MC —
reorpadus, aCTPOHOMUS);
OObsicHeHWe M3MeHEeHUsl IUIOTHOCTU
aTMocQepsl C BLICOTON U 3aBUCUMOCTU
aTMOC(pepHOro [|aB/eHUsl OT BBICOTHI;
Perenuve 3a/1a4 Ha pacuér
aTMochepHoro JlaBJIeHus];
W3yuenue ycrpoiictBa Oapomerpa -
aHepouza;

YCTHBIM  OrIpOC;
MUCbMEeHHbIN
KOHTPO/Ib;
[IpakTrueckas
paborta;

4.4

HelicTBUe >KUAKOCTU

nu rasa

Ha

MOTPYKEHHOE B HUX

TeJ10

OKcrepuMeHTanbHOe  0OHapysKeHHe
JIeMCTBUSL >KUJKOCTM W ras3a Ha
TOTPYKEHHOE B HUX TeJIo;
OmnpeeneHye BbITalIKUBAIOLIEN CUIIbI,
JIeHCTBYIOLLIeM Ha TeJlo, TIOTPY>KEHHOe
B JKUJKOCTB;
[TpoBeseHre U 0OCYXK7EHHE OITBITOB,
JIeMOHCTPUPYHOLIUX 3aBUCUMOCTb
BbITA/IKMBAIOLLIEN CUJIbI, JENCTBYIOLEMN

YcTHBIM  OmIPOC;
MMCbMeHHbIN
KOHTPOJTb;
KOHTDOJIbHasI
pabora;
TpaKTHuecKast
pabora;
CaMOOIIeHKa C
WCTIO/Tb30BaHUEM




Ha Te/l0 B JKUAKOCTH, OT OObéMa
MOTPY>KEHHOW B >KU/JKOCTh YaCTH Tejia
u oT [IJIOTHOCTHU JKUJKOCTH;
MccnepoBanue  3aBUCMMOCTH  Beca
Tesla B BoZie OT 00BbEMa MOTPYKEHHOU
B JKUJKOCTb yacTu Tesa;
Pemienve 3asau  Ha TipYMeHeHHe
3aKOHa  Apxumeja U yC/IOBUS

TJIaBaHUst Te;
KoHcTpynpoBanue apeometpa WM
KOHCTPyMpOBaHHe JIOJTKU u

oripezie/ieHHe eé TPY30MOAbEMHOCTH;

«O1,eHOYHOT 0
JIUCTa»,

Nroro no pa3peny 21

Pa3zgen 5. PaboTta v MOIIHOCTh. JHeprus

5.1 | Pabora u morHOCTE | 3 0

OKCIlepyuMeHTa/IbHOe orpeie/ieHUe
MeXaHU4YeCKOW paboThl CUTBI TSHKECTH
TIpU TaJZleHUH Tejla U CWIIbl TPeHUs TIpU
PaBHOMEPHOM I1epeMellleHU TeJsa 10
TOPU30HTAaIbHOU TI0BEPXHOCTH;
Pacuétr momHoCTH, pasBuBaemMor IpU
rofibéme 1o JIeCTHHULIE;
Pewenue 3a/1a4 Ha pacuér
MeXaHUueCcKOW paboThl U MOIIHOCTH;

YcTHBIM  0OmIpOC;

5.2 | IIpocTble MexaHU3MBI | 5 0

OmpesieieHe BBIMTPBIIIIA B CHJIE
MPOCTBIX MEXAaHW3MOB Ha TpHUMepe
pbluara, TTO/IBMPKHOTO u
HETIOABI)KHOTO  OJIOKOB, HAK/JIOHHOM
TIJIOCKOCTH;

YcTHBIM  OmIpOC;
MMCbMEHHBIN
KOHTPOJIb;
caMoOI[eHKa c
HCI0/Ib30BaHUEM




WccnenoBanue yc/ioBusi paBHOBECHS
pblyara;

OO6HapyKeHHEe  CBOMCTB  TPOCTBIX
MeXaHV3MOB B pa3IUUHBIX
WHCTPYMEHTaX M TIPUCIIOCOOIeHUSIX,
UCTIOb3yeMbIX B OBITYUM TeXHHUKe, a
TaKXe B JKMBbIX opraHusmax (MC —
6uosorus);

OKCIlepUMeHTa/IbHOe  [10Ka3aTe/bCTBO
paBeHCTBa paboOT TpuU TPUMeHeHUU
NIPOCTBIX MeXaHWU3MOB;
Onpegenenve  KIIJI  HakIOHHOU
IIJIOCKOCTH;

Pemlenve 3ajau  Ha npUMeHeHHe
TpaBWa paBHOBECHsl pbluyara M Ha
pacuér KI11;

«O1,eHOYHOT 0
JIUCTa»,

5.3 | Mexanuueckas
SHeprus

OKcrepuMeHTabHOe oripejiesieHue
V3MeHeHust KUHeTUUeCKOou u
NOTeHLUaIbHON SHEepPryu Tesia Mpu ero
CKaTbIBAaHUU 1o HaKJIOHHOM
TJIOCKOCTH;

dopMyJIMpOBaHKe Ha OCHOBe
WCC/IeIOBaHUS  3aKOHA COXPaHeHUs
MeXaHUUeCcKomn SHepruu;
OO6cyx/eHre TpaHUL] MPUMEHUMOCTH
3aKOHa COXpaHeHUs SHepruuy;
Pemienue 3ajjau C UCMO/Ib30BaHUEM
3aKOHa COXpaHeHUs SHepruuy;

YcTHBIM  OmIPOC;
KOHTDOJIbHAsI
pabora;
TipaKTHuecKast
pabora;

Nroro no pa3peny:

12




PesepBHoe Bpems

OBIIEE KOJIMYECTBO

YACOB
ITPOI'PAMME

1o

68




TEMATUYECKOE INTAHMPOBAHME 8 knacc

Ne | HaumeHoBaHue pasgenoB U | KosinuectBo yacoB Hara Bugbl fedrenbHOCTH Bupbl,  dopmsbl | D/1eKTpoH

1/ | TeM IporpaMMmel V3y4YeHU KOHTPOJISA HbIe

o BCEr | KOHTPOJIbHBI | TPAKTUYECKH | 4 (urdpoBEI

) e paboTbl e paboThI e)

obpa3oBaT
e/IbHbIe
pecypcel

Pazgen 1. TerioBble siB/IeHUS

1.1 | CtpoeHue u cBolicTBa | 7 0 1 HabGmomenve W uvHTeprpeTarus | Y CTHBIM OIIPOC

BelljecTBa OMBITOB,  CBU/ETETbCTBYIOLIUX

06 aTOMHO-MOJIEKY/ITPHOM
CTPOEHUM BeIIeCTBa: OMbIThI C
pacTBOpeHHEM Pa3MUHBIX
BeIIleCTB B BO/JIE;
PerieHrie 3aau 1o OLIEHWBAHUIO
KOJIMYeCcTBa aTOMOB WA MOJie-
Kyl B  eauHdrle  o0OBEMa

BellleCTBa;
Ananmu3 TeKCTa JPEeBHUX
aTOMKCTOB (Hampumep,

dbparmenTa nmosmsl JIykperusi «O
NIpUpO/ie Bellleil») C U3/10KeHreM
ob6ocHOBaHU aTOMHOM
TUIoTe3bl (CMBICJIOBOE UTeHHe).




Ouenka y0OeAWTeTBHOCTH 3THX
000CHOBaHNUL;

OO6mbsicHeHHE OpPOYHOBCKOTO
JIBIDKEHUS], sIBJIeHUs] AUPy3unmn
pasMuuii  MeXJy HUMH Ha
OCHOBe TI0JIO’KeHUM MOJIeKYIsIp-

HO-KMHeTHUYeCKOU Teopumn
CTPOEeHUSI BellleCTBa;
OObsACHeHUe OCHOBHBIX

pa3iMuvii B CTPOEHHMU Tra30B,
JKAJKOCTeHW W TBEPABIX TeNl C
HCII0/Ib30BaHHEM T10JIOKEeHU
MOJIEKYIIPHOKUHETUUeCKOU

TEOPUU CTPOEHUs]  BellecTBa;
[IpoBesnenue OIIBbITOB o
BbIpallIUBaHUIO KPUCTAJIJIOB
MOBAapeHHOU COMM WM Caxapa;

1.2

TenoBbIe MPOLECCHI

21

O6ocHoBaHHE TIPaBUI
W3MepeHust TeMIIepPaTyphbl;
CpaBHeHue pas/IMYHbIX
CrocoO0B M3MepeHHsi W IIKasl
TeMIlepaTyphbl;

Habmomenue u  oOBsICHEeHMe
OTTBITOB, JEMOHCTPHUPYHOLIX

V3MeHeHWe BHYTPeHHeW SHepruu
Tela B pe3y/abTaTe TeIlionepe-
Jaud U pabOTbl BHEIIHWUX CHUJT;
Habnmogenue u  o0ObsicHeHue
OTIBITOB, 0OCYXX/|eHHe TMpaKTHue-
CKUX CUTYaLUH,
JIEMOHCTPUPYIOIIUX Pa3/TMuHbIe

YcTHBIM  0npoc;
MUCbMEeHHbIN
KOHTPO/JIb;
Kkpabora;
TIpaKTUYecKast
pabora;
CaMooOLleHKa  C
WCII0/Ib30BaHHEM
«OL1eHOYHOTr0
JIUCTa»;




BU/IbI TeruIonepesjaun:
TEeTJIONPOBOJHOCTh, KOHBEKLIMIO,
V3/Ty4yeHue;

HccnegoBanue SIBJIEHUS
TeryiooOMeHa TpU CMeIIMBaHUU
XOJIOJHOW W TOpsSiueld BOJBL
Habronenue yCTaHOBJIEHHUSI
TEIUIOBOTO PaBHOBECHUS] MEXIY
ropsiuedl Y XOJIOZHOW BOJOM;

Ornpegenenuve (u3mepeHue)
KOJIMuecTBa TeT/I0ThI,
MOTy4YeHHOT 0 BOZIOU rpu

TErVIo0OMeHe  C  HarpeThiM
MeTa//TMUeCKUM  LIWJTUHPOM;

Ornpenenenuve (u3mepeHue)
yZe/IbHOU TeT/I0éMKOCTH
Bell[eCTBa;

PerieHnie 3afjau, CBSI3aHHBIX C
BbIUKC/IEHUEM KOJIMuecTBa

TEIUIOTBI U TeTUIOEMKOCTH TIpU
TerioobmeHe;

Amnanus cUTyaLum
MPaKTHUeCKOTO  MCIOIb30BaHMUS
TEIIOBBIX CBOWCTB BeIeCTB U
MaTepuasioB, HarpuMep B Iie/sX
sHeprocbe peKeHUs:
TeIJION30JISILIKS,
sHeprocOeperarolye  KpbILLY,
TEePMOAKKyMyJIITOPBI U T. [.;

Habnrogenue SIBJIEHUM
UCMapeHusT W KOH/|eHCal|Wu;
WccnepoBanue nporiecca

vCriapeHust pa3/IMYHbIX




JKUJIKOCTEH;

OOBsICHEHHE SIBJIEHUM
WCTIapeHnss W KOHJeHCAl[Uu Ha
OCHOBE aTOMHO-MOJIEKY/IIPHOTO
yUueHws;

Habmogenue u  o0ObsicCHeHUe
Tporiecca KUMeHusl, B TOM UKCJie

3aBUCHUMOCTH TeMIiepaTyphl
KUTIeHUsI oT JlaB/IeHUs;
Ornpegenenuve (u3mepeHue)
OTHOCHUTEe/TbHOU BJI&YKHOCTH
BO3/1yXa;

Habmonenue nporiecca

M/IaB/ieHus1  KPUCTa//InYecKoro
Bell[eCTBa, HamNpuMep  JibJa;
CpaBHeHuUe TIPOLIeCCOB
M7IaB/IeHUsT  KPUCTa/UTMUeCKUX
Tel W pa3MsarueHuss  TIpU
HarpeBaHWU aMoOp(HBIX  Te;
Ornpegenenuve (u3mepeHue)
yenbHOW TervyIoThl T1/IaBJIeHuUs
apga.  OObsICHEHHEe  SIBJIEHUH
MJIaB/IeHHsT U KPUCTa/UIM3aLuu

Ha OCHOBe aTOMHO-
MOJIEKYJIIPHOTO yueHwus;
Pemenne 3ajau, CBSI3aHHBIX C
BBbIUMC/IEHUEM KO/IM4YecTBa
TEeTUI0ThI B rporjeccax

Terionepesauyd MNpHY T/1aBJIeHUU
Y KPUCTa/I/IN3aL1M, UCTIapEHUH U
KOH/IeHCalluy;

Amnanus cUTyaLum
MIPaKTUYeCKOro TIpYUMEeHeHUs




sIBJIEHUM T71aBJ/IeHUS u
KpHUCTas/In3alu, Harpumep,
roJiyueHue CBEPXUMCTBIX
MaTepuasioB, coJieBas rpefka U
Ap-;

Ananu3 paboTel U 00OBsICHeHHe
NIPUHLMMA JIeHICTBUS TeIJIOBOTO
JIBUTaTeJIs;

Bbruncnienue KO/IM4YecTBa
TETJIOThI, BbIIE/SIIOILETOCs TIpU
CrOpaHUM  pa3/MuUHBIX  BU/OB
torimBa, u  KIIJ pBuraress;
Ob6cy>xaeHue 9KO0JIOTHUECKUX
TOC/eICTBUM  MCIIOMb30BaHUs

JIBUTaTesiei BHYTPEHHET0
Cropasusi, TerJIOBbIX u
ruaposniekTpoctaHuyi (MC —
3KOJIOTHs], XUMHUSs);

Nroro no pa3peny
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Pazgen 2. Dnektprueckrie U MarHUTHBIE SIBJIEHUS

2.1 | DnekTprUueckue
3apsoKeHHble
B3aUMO/IENCTBUE

3apsizibl.

Te/a U

nux

7

0

Habmomenue u©  mipoBefieHHe
OTBITOB TI0 3JIEKTPU3al[UU  TeJl
Tipy COTIPUKOCHOBEHHH U
VH/YKLeH;

Habnmogenue u  oObsiCHeHUe
B3aUMO/IENICTBUS OJTHOUMEHHO U
Pa3HOUMEHHO 3apsUKEHHBIX TeJl;
OO6mbsicHeHUE TIPUHIUTIA
JeUCTBUS 3JIeKTPOCKOTIa;
OO6mbsicHeHME SIBJIEHUN

YcTHBIM  OMIPOC;
MMCbMeHHbIN
KOHTPO/Ib;
[IpakTrueckas
paborTa;

pecypchl




9/IeKTPHU3aLIIH npu
COTIPUKOCHOBEHHUH Tesl u
WH/YKLIeH C UCI0/Ib30BaHUEM
3HAHUN 0 HOCUTeJISIX
9/IEKTPUUECKMX  3apsijoB B
BeIIleCTBE;

PacriosHaBaHve ¥ OOBACHEHHE
SIBJIEHWH 3JIEKTPU3al[MM B TIO-

BCeIHEBHOU JKU3HU;
Habmogenue u  o0ObsicCHeHUe
OTTBITOB, WJUTFOCTPUPYIOIIAX
3aKOH COXpaHeHHUsI
3JIEKTPUYECKOTO 3aps/a;
Habnrogenue OMBITOB 1o
MO/IeTMPOBaHUI0 CHJIOBBIX
JIMHUK  37IeKTPUYECKOro  TI0JIs;
UccnenoBanue JIeUCTBUS
3JIeKTPUYECKOT0 T0JIst Ha

MPpOBOAHUKU W  [UIJIEKTPHUKH;

2.2

[TocTOSIHHBIM  37eKTpUYeCcKui
TOK

20

10

HabnromeHue pa3nuuHbIX BUIOB
JleVICTBUSI 37IeKTPUYECKOro TOKa
U oOHapy)XeHHe STHX BH/OB
JIeWCTBUSI B TOBCEJHEBHOU
JKU3HUY;

Cbopka U UCTIBITaHUE
3/1eKTPUUECKOU Lernu
TOCTOSIHHOT'O TOKa;
N3mepenue CHJIBI TOKa
amMIiepMeTpoM;

N3mepenue 3/IeKTPUUECKOT0
HarpsbKeHust BOJIbTMETPOM;

YcTHBIM  0npoc;
MUCbMEeHHbIN
KOHTPO/Tb;
TpaKTUUecKas
paborTa;
caMOOLleHKa  C
WCII0/Ib30BaHHEM
«O11eHOYHOTr 0
JINCTa»,




ITpoBesmenne u  00OBSICHEHUE
OTTBITOB, JeMOHCTPHUPYHOLUX
3aBUCUMOCTb  3JIEKTPUUYECKOTO
COTIPOTHUBJIEHHS TIPOBOAHUKA OT

ero JUTHBI, T/I0IaIN
TOTePeYHOro ceueHUs u
Marepuarna;

HccnegoBanue 3aBUCUMOCTHU
CUMbl  TOKa, MPOTEKAroIero
yepes pe3ucTop, OT
CONPOTHUBJIEHUSI  pe3UCTopa U
HarnpsoKeHUsiHa pe3ucTope;

[IpoBepka mnpaBua CI0KeHUS
HanpsDKeHWM TIpU  T10C/1e[j0Ba-
TeJbHOM  COeJMHEHWH  [IBYX
Pe3uCTOpOoB;

[IpoBepka mnpaBWia [ CUJIBI
TOKa IpU Iapajjle/lbHOM COeju-

HEHUU Pe3uCTOpOB;
Amnanus cUTyaLum
roc/ieZioBaTeIbHOr0 u
rapa’siie/ibHOro COeZIMHeHUsT
MPOBOJAHUKOB B JIOMAllIHUX
3/1eKTPUYECKUX ceTsix;
Perrenune 3ajjau C
WCI0/Ib30BaHreM 3akoHa Oma u
dbopmyn pacuéTa

3JIEKTPUYECKOr'o COIPOTHUBJ/IEHUA
npu nocnenoBaTe/;ibHOM n

TnapasiesbHOM CoeJMHeHUH
TIPOBO/IHUKOB;
Onpepgenenve paboThI

3JIEKTPUUECKOro TOKa,




TIPOTEKAIOIIeT0 uepe3 Pe3rcTop;

Ornpepenenue MOILIHOCTH
3JIEKTPUYECKOI 0 TOKa,
BbIJIe/ISEMOM  HAa  pe3UCTope;
UccnenoBanue 3aBUCUMOCTH
CWIbl TOKA Yepe3 JIaMIOUKy OT
HarpspKeHust Ha Heu;
Ornpepenenue KIT[
HarpeBarerss;

WccnenoBanue mnpeobpa3oBaHust
SHepruu ImpU TMOLbEME TIpy3a
3JIEKTPO/BUraTe/IEM;
OObsicHeHHWe  yCTpOWCTBA W
MPUHLIAIA JeMCTBUS [OMALIHUX
3/1eKTpOHarpeBaTe/IbHbIX

nipubOpOoB;

OOmbsicHeHHEe TIPUUHUH KOPOTKOTO
3aMbIKaHUs U TIPUHIIUTIA
JIeUCTBUS TJITaBKUX
ripefioXpaHUTesel;

Perrenune 3ajjau C
WCTI0/Ib30BaHUEM 3aKOHa

[xoyns—IJleHua;

HabmogmeHve  BO3HUKHOBEHUS
3JIEKTPUYECKOTO0 TOKa B JKHU[-
KOCTH;

2.3

MarHuTHBI€e SIBJIeHUS

UccnenoBanue MarHUTHOTO
B3aUMOZIEMCTBUSI ~ TIOCTOSIHHBIX
MarHuTOB,

N3yueHre MarHuWTHOTO  TIOJIS
MOCTOSIHHBIX MarHUTOB TPU MX

YcTHBIM - OmIpOC;
MMUChbMEeHHBIN
KOHTDOJIb;
TIpaKTHYeCcKast
pabora;




o0beJUHEHUH W  pa3/ie/ieHuH;
[TpoBeneHue OTbITOB o
BU3YaM3al[1u MOJIsi TOCTOSIHHBIX
MarHuTOB;

N3yuenue SIBJIEHUS
HaMarHWYMBaHUs Bell|eCTBa;
UccnenoBanue JIeUCTBUS
3/1eKTPUUECKOro TOKa Ha
MarHUTHYO CTpeJIKY;
[TpoBeseHue OTIbITOB,
JIeMOHCTPUPYIOLLIUX

3aBUCUMOCTh CHJIbI

BBHHMOAEﬁCTBHH KaTyIIKH C
TOKOM M MdI'HHWTA OT CUJ/IbI U HaA-
MpaB/ieHHWsI TOKAa B KaTYILIKE,

Amnanus cUTyaLum
MIPaKTUYeCKOro TIpYUMeHeHUs
3/IEKTPOMAarHuToB (B OBITOBBIX
TeXHUUECKUX yCTPOICTBaAX,

MIPOMBILLIJIEHHOCTH, MeJULIMHE);
V3yueHue feliCTBUSI MarHUTHOTO
MoJii Ha TIPOBOJHHK C TOKOM;

N3yuenue [leHCTBUS
3/1eKTPO/IBUraTeJIs;

N3mepenne KITA
3/1eKTPO/JBUTaTeTbHOU
yCTaHOBKY;

PacriosHaBaHue U aHaiu3
pas3IMUYHBIX NIpUMeHeHNU!

3/1eKTpo/iBUraTeNiell (TpaHCHopT,
ObITOBBIE YCTPOWCTBA W [Ip.);

CaMOOL|eHKa C
WCTI0/Ib30BaHUEM
«O1,eHOYHOT 0
JIUCTa»,




2.4 | Dy1eKTpoMarHuTHas 4 1 0 OneITBl 1O UCC/IE[OBAHHUIO | YCTHBIA  OIpPOC;
WHIYKLHS SIBJIEHUS 3/1eKTPOMAarHUTHOM | KOHTPOJIbHasI
VH/YKLIWN: ucciefioBanue | pabora;
r3MeHeHun 3HauYeHus caMOOLleHKa  C
HarpaB/eHus1  WHAYKLMOHHOIO | MCIO0JIb30BaHUEM
TOKa; «OL1eHOYHOT0
JIUCTa»,
Wroro no pasgeny 37
Pe3epBHOe BpeMmst 3
OBIIEE KOJIMYECTBO YACOB | 68 4 21
I10 ITPOI'PAMME
TEMATUYECKOE INTAHMPOBAHMWE 9 knacc
Ne | HaumeHoBaHue KosinuectBo uacos [Hara Buppl fearesbHOCTH Buppl, (hopMbI | DIeKTPOHH
I/T1 | pa3zesoB u TeM V3yueHus KOHTPOJISA ble
IPOrpamMMbl BCEr | KOHTPOJIbHBIE | [IpaKTUYeCKue (urdpoBbIe
) paboThI paboThI )
obpa3oBaTe
JIbHBIE
pecypchbl
Pazzen 1. MexaHudeckue siBTeHUS
1.1 | MexaHuyeckoe 10 1 3 AHanmu3 u o0cyX/ieHre pa3/MyHbIX | YCTHBIM  OMpOC;




NBIDKEHHEe M CII0COOBI
€r0 OINMUCAHUS

TIPUMEPOB
MeXaHUYeCKOTO/IBI>KEHUST;
Ob6cy>xaeHue TPaHMUI]
TIPUMEHUMOCTH Mo/ienu
«MaTepHanbHasATOUKa»;

Ornucanue MeXaHUYeCKOTro
JBYDKEHUS Pa3IUYHBIMU
cniocobamu(ypaBHeHre,  Tabuiia,
rpaduk);

AHanmu3 >KU3HEHHBIX CUTYyalui, B
KOTOPBIX TIPOSIBIISIETCS
OTHOCHUTE/ILHOCTh ~MeXaHHUYeCKOro
JBYDKEHUS,

Habsmrozenue MeXaHUYeCKOro
JBYDKEHUS Tena

OTHOCUTEJIbHOPAa3HbIX Te/l OTCUéTa;
CpaBHeHMe TIyTel W TpaeKTOpUH
JBYDKEHUS] OJHOTO U TOTO JKe Tena
OTHOCHTE/IbHO Pa3HbIX TeJl OTCUETa;
Anamuz  Tekcra [amunes 06
OTHOCHUTE/TbHOCTH

J\BYDKEHUSI;BbITTOTHEHHE 3a/JaHUM 110
TeKCTY  (CMBIC/IOBOE  UTEHWUe);
OnpefeneHve cpefHell CKOPOCTH
CKOJTRKEeHUST OpyCKa MWW JBU>KEHUS
11apyKa M0 HaKJIOHHOM IJIOCKOCTH;
Anamu3z u oOcyXzaeHue Crioco0oB

TIPUOJIKEHHOTO orpeiesieHust
MTHOBEHHOM CKOPOCTH;
Onpepenexnve CKOpOCTHU
PaBHOMEPHOI'O JBW)KeHUs (llaprKa
B YKUJIKOCTH, MoJienv

3JIGKTPHUYECKOT' O aBTOMOOM/IA U T.

MUCbMEeHHbIN
KOHTDO/Tb;
KOHTPOJIbHAsT
paborTa;
TIpaKTHYecKast
paborta;
CaMOOLIeHKa
HCTI0/Tb30BaHNEM
«O1eHOYHOTr0
JINCTa»,

C




m.);

OnpefeneHve MyTH, TPONAEHHOTO
3a JlaHHbI NPOMEXYTOK BpeMeHH,
M CKOpOCTU Teja MO TIpapuKy
3aBUCUMOCTH  ITyTHPaBHOMEPHOI'O

JBYDKEeHUsT oT BpeMeHU;
Ob6cy>xaeHue BO3MO>KHBIX
TIPUHLUIIOB JIeWCTBUST TIPUOOPOB,
V3MePSIOLLUX CKOpOCTh
(cmugomeTpoB);

BbluncsieHne myTy U CKOpPOCTH MPU
PaBHOYCKOPEHHOM TMpsIMO-
JIMHEeHOM JBYDKEHUU Tesa;

OmnpefeneHre NMPOWIEHHOTO MyTU U
YCKOpeHHUsl [IBIDKeHUs1 Teja IO
rpadyKy 3aBUCUMOCTH CKOPOCTH

PaBHOYCKOPEHHOTO
TIPSIMOJTMHEMHOTO  JIBVDKEHUsST TeJsia
oT BpPeMeHH;

OmnpejeneHve yCKOpeHUsl Tejia IPU
PaBHOYCKOPEHHOM [IBIDKEHUM T10
HaK/I0HHOM IIJIOCKOCTY;
N3mepenne nepuoa M 4YaCTOTHI
obpalljeHusl Tesa MO OKPY’KHOCTH;

Ornpegenenue CKOpPOCTH
PaBHOMEPHOI'O [BWXEHUs Teja [0
OKDY>KHOCTH;

Pemienue 3aau Ha orpejiesieHHe
KUHEMAaTUYeCKUX  XapaKTePUCTHK
MeXaHUUYEeCKOTO JTBIKEHUST
Pa3/InYHbIX BUJIOB;
Pacrio3HaBaHue W TMPHUOIKEHHOE
ONMCAaHWe  pa3/IMUHBIX  BHU/IOB




MEeXaHUUYeCKOTO  [JBW)KEHUsS B
NIpUPOZie U TeXHHWKe (Ha MpUMepax
cBOOOIHO TIaZIArOIIAX Ten,
JBIDKEHUS] JKUBOTHBIX, HeOeCHBIX
TeJI, TPAHCIIOPTHBIX CPE/ICTB U [Ip.);

1.2

B3aumoseiicTBue Ten

20

Habmropenue u obcyxaeHue
OTBITOB C [BWXEHWeM Teja Tpu
YMeHBbIIIeHUU BJUSIHUSL APYTUX Tel,
TIPensITCTBYIOIIUX JIBIKEHUIO;
Anamu3  Tekcra Tamunes ¢
OTMCaHUEeM MBIC/IEHHOTO 3KCTepu-
MeHTa, O0OOCHOBBIBAIOIL[ETO 3aKOH
VHepLIMY; BbITIOJIHEHUe 3aZlaHUi 110
TeKCTyY  (CMBICJIOBOE  UTEHUe);
O6cy>xaeHue BO3MO>KHOCTH
BBITTOJIHEHUS] 3aKOHA WHEpPLUH B
pa3/IMUHBIX  CUCTeMax  OTCUéTa;
Habmropenue u obcyxaeHue
MeXaHUUeCKWX  sIBJIEHWH,  Tpo-
UCXOJSAIINX B CUCTeMe OTCYéTa
«Tenexxka» 1pu eé paBHOMEPHOM U
YCKOPeHHOM JBIKEHUU
OTHOCUTE/IbHO KabuHeTa (U3UKWY;
HelicTBUsi C  BEKTOpaMM  CWJI:
BBITIOJIHEHWE 3alaHUMl M0  CJI0XKe-
HUIO W BBIYATAHUID BEKTODOB;
Habmogenve wwam mpoBefieHHe
OTIBITOB, JIeEMOHCTPHUPYIOIINAX
3aBUCUMOCTh YCKODeHUs] Teja OT
TIPUIOKEHHOM K HeMy CWIbl U
Macchbl Tesa;

YCTHBIM  OIpOC;
MUCbMEeHHbIN
KOHTPO/JIb;
KOHTDOJIbHast
paborta;
TpaKTUUecKas
paborta;
TeCTUPOBaHMUe;
caMooLIeHKa C
WCII0/Ib30BaHKEM
«OL1eHOYHOr0
JIUCTax;




AnHam3 ¥ 0OBsICHEHWe SIBIEHWH C
VICII0/Ib30BaHWEM BTOPOr'0 3aKOHa
HrerotoHa;

Perienvie 3azjau ¢ uCrosib30BaHueM
BTOPOro 3akoHa HbrooToHa U

rpaBuUIa CJI0XKeHUs] CUI;
Ornipegenenue JKECTKOCTHU
TIPY>KUHBI;

AHamu3 cutyanmii, B KOTOPBIX
HaOmogaoTest  yrpyrue  gedop-
Mal[id, M MX OOBsACHEHHEe C
WCIIO/Ib30BaHUEM  3aKOHa  ['yka;
PemreHue 3a7jau C UCIOJIb30BaHUEM
3aKOHAa I'yka;
VccnemoBaHre 3aBUCHMOCTH CHJTBI
TPEHUSI CKOJIL)KEHUSI OT  CHJIBI

HOPMaJIbHOT O JlaBJIeHMs.
ObcyxaeHue pe3y/bTaToB
WCCJIe/IOBaHMS;

Ornpepenenve KO3 puLmeHTa
TPeHust CKOJIb)KEeHHUS;

Vi3MepeHue CU/bl TPEHUs TIOKOS;
PemreHue 3aziau C UCIOJ/Tb30BaHUEM
dbopMynbl A CWIbl  TPEHUS
CKOJTB)KEHHUS;

AHanu3 JBKEHHUsT TeJT TOJBKO TOf
JNEeNCTBUEM CUIbl  TSDKECTH —
cB0OOIHOTO rafieHus;
OO6mbsicHeHHE HEe3aBUCUMOCTHU
YCKOpeHHs1 CBOOO/IHOTO Ta/|eHHsI OT
Macchbl Tesa;
OrieHKa BeJTMUNHBI CHUJIBI
TACOTEHUs, [EWCTBYIOLLEn MeXIy




IBYMsI TefamMH ([J1 pasHbIX Macc);
AHanu3 JABWKeHHsT HeOeCHBbIX Tes
1o/, IeiCTBMeM CHJIbl TITOTeHUs (C
WCII0/Tb30BaHUEM [IOTIOJIHATETbHBIX
HCTOYHUKOB vHbopMaLun);
PelieHre 3ajjau C MCIOJ/Ib30BaHUEM
3aKOHAa BCEMHUDHOTO TSTOTeHUs] U
dbopmysbl  Asis pacuéTta  CUJIbI
TSDKeCTH;

AHanvM3 OpWUrMHAIBLHOTO TEKCTa,
OTMCHIBAIOIIIETO TIPOsIBJ/IeHUS
3aKOHa BCEMUPHOTO TATOTEHUS;
BBLITIOJTHEHWE 33ZlaHU TI0 TEKCTY
(cMbIC/IOBOE yTeHue);
HabGnromenne u  obOcykaeHue
OMbITOB TI0 M3MEHEHHI0 Beca Tesia
MpU  YCKODEHHOM  /IBW)KEHWU;
AHanu3 yc/i0BUM BO3HUKHOBEHUS
HEBeCOMOCTH u reperpyskuy;
Pemenuve 3amau Ha ompejeneHue
Beca Tejla B Pa3/iMUHbIX YC/IOBUSIX;
AHanmu3 cwi, JAeUCTBYHOIIMX Ha
Teso, TIOKOsileeCsi Ha  OIOpE;
OrnipeziesieHde  LleHTpa  TsDKeCTH
Pa3IUUHBIX Ten;

1.3

3aKOHbI COXpaHeHUs

10

Habmropenue u obcyxaeHue

OTIBITOB, JIeMOHCTPUPYIOLLIUX
repeziauy HMITy/TbCa rpu
B3aHMMO/IelICTBUU TeJl, 3aKOH
coxXpaHeHusI HMITy/TbCa rpu

abCOIFOTHO YTIPYTOM U HEYTIPYTOM

YCTHBIM  OIpOC;
MUCbMEeHHbIN
KOHTPO/Ib;
KOHTpOJIbHasI
paborTa;
rpaKTUUecKas




B3aHMMO/IelCTBUU TeJ;
AHanu3 cuTyaluii B OKpYy’Karollen
JKU3HHA C MCMO/b30BaHMEM 3aKOHa

CcoXpaHeHus1 HMMITY/TbCa;
Pacno3HaBaHue SIBJIEHUS
PeaKkTUBHOTO ABWKEHHUs B MPUPOjie
u Texuuke (MC — Ouosorus);

[TpuMeHeHWe 3aKOHa COXPAHEHUS
UMITy/IbCa [l pacUyéTa pe3y/ibTaToB
B3aUMOZIEHCTBUS Tesl (Ha MprMepax
HeyTpyroro B3aUMO/IeHCTBUS,
YIIPyroro 1|eHTPaJbHOTO B3auMO-
JedCTBUS [IBYX O/IMHAKOBBLIX TeTl,
OHO U3 KOTOPBIX HETIOABUKHO);
PelleHue 3a7iau C UCIIO/Ib30BaHUEM
3aKOHa COXPAaHEHUsI UMITYJIbCa;
Omnpenenenve paboTEI CHJIBI
YIIPYTOCTH TIpH TOJbEME Tpy3a C
WCIIO/Tb30BaHUEM HETOZBIDKHOTO U

TIO/IBDKHOTO 0JI0KOB;
N3mepenue MOLL[HOCTH;
V3mepeHue MOTeHIUaTbHON
5Hepruv ymnpyro jehopMHUpPOBaH-
HOU TIPY’>KUHBI;

Vi3MepeHue KMHETUUECKOW SHepruv
Tena Mo JJ/IMHEe TOPMO3HOTIO IYTH;
OKcreprMeHTabHOe  CpaBHeHHe
V3MEHeHUs1  TOTeHLWanbHOW U
KMHETUYeCKOW 5Hepruyd Tena MpuU

JBIDKEHUH I10 HaK/IOHHOU
IIJIOCKOCTH;
OKcrepuMeHTa/IbHast TpoOBepKa

3dKOHa COXpdHeHUA MeXaHUUeCKOM

pabora;




SHEPruy TpH CBOOOJHOM MafleHuH;
[IpuMeHeHre 3aKOHa COXpaHEeHUsl
MeXaHU4eCKOou SHepruu st
pacuéTa MOTeHI[UaTbHOU u
KUHETUUEeCKOU  SHepruMd  Tea;
Pemmenue 3azjau c MCosib30BaHUEM
3aKOHa COXpaHeHUs] MeXaHUuecKou
SHepruy;

Nroro no pa3peny 40

Pazzen 2. MexaHuueckue KojebaHusi U BOJTHBI

2.1 | MexaHuueckue 7 0 HaGnrosmenue  konebaHuii MO | YCTHBIM  OMpOC;

KojebaHust [leiICTBUEM CHJ1 TSDKeCTU U YIIPY- | TMUCbMEHHbIN

TOCTH U OOHapy’>kKeHHe TIOJ00HBIX | KOHTPOJIb;
KosieOaHHN B OKDY>Kaloll[eM MUpe; | pakThuecKas
Ananu3 KosebaHuli rpy3a Ha HUTHU | paboTa;
v Ha npyxuHe. OrmpegesieHve | TeCTUPOBaHUE;

YaCTOThI KoJiebaHuii
MaTeMaTUYeCKOro | IPY’KUHHOTO
MasiTHUKOB;

Hab6monenue u 00BsICHEHHE
sIBJIEHUSI pe30HaHca;
UccnenoBanue 3aBUCUMOCTH

nepro/ia KosjiebaHUM TM0/iBeIIeHHO-
ro K HUTU Tpy3a OT JJAWHBI HUTH;
[TpoBepka HE3aBUCUMOCTHU Tepuo/ia
KosiebaHUi rpy3a, MO/IBEIIeHHOTO K

JleHTe, oT Macchbl Tpy3a;
Habnmromenne u  obcykaeHue
OTTBITOB, JeMOHCTPHUPYOLUX

3aBUCHMOCTh TIepHofia KosiebaHuit




MIPY>KMHHOTO MasiTHUKa OT MaccChl
rpy3a U JKECTKOCTH TIPY>KUHBI;
[IpuMeHeHre MaTeMaTUUeCKOro U
TIPY>KWUHHOT'O MasiTHUKOB B
KauecTBe MoJiefieid [ijisi OrrCaHusi
KonebaHU B OKPY’Kaloll[eM MMUPE;
Pemenne 3asjau, CBSI3aHHBIX C
BbIUMC/IEHUEM W OLIeHKOM
yacToThl  (TIepuofia)  KosiebaHMiA;

2.2

MexaHuuecKre BOJIHBI.
3ByK

OG6Hapy>KeHHe W aHalU3 BOJIHOBBIX
SIB/IEHUN B OKpY)KaloIlleM MUpE;
Habnroznenue pacripocTpaHeHUst
TIPO/IOJIHBIX UM TIOTIEPEYHBIX BOJIH
(Ha Momenw) W OOHapy)KeHHe
AQHA/IOTUYHBIX ~ BHWJIOB BOJIH B
nipupojie (3BYK, BO/isiHbie BOJIHBI);
BbluncsieHne  AMHBI  BOJIHBI U
CKOpOCTH pacIipocTpaHeHUst
3BYKOBBIX BOJIH;
JKcrepUMeHTaIbHOE  OTIpeiesieHre
TPaHMI]  YaCTOThl  CJIBIIIMMBIX
3BYKOBBIX KojebaHui;
Habmrojenre 3aBUCMMOCTH BBICOTBI
3ByKa OT YacCTOThI (B TOM uHC/ie C
VICTI0/Ib30BaHUEM MY 3bIKa/TbHbIX
WHCTPYMEHTOB);

Habmonenue u 00BsICHEHHE
sIBJIEHUsI aKyCTUYEeCKOTO Pe30HaHCa;
AHanu3 OpUTMHAILHOTO TeKCTa,
TIOCBAIIIEHHOTO MCTI0/Tb30BaHUI0
3ByKa (WM y/IbTpa3ByKa) B TEXHUKE

YCTHBIM  OIpOC;
KOHTPOJTbHasI
paborta;




(9xoJsoKarus, yJIbTPa3BYyK B
MeJMLIMHE U [p.); BbIIOJIHEHUE
3a/laHiid TI0 TeKCTy (CMBIC/IIOBOE
yTeHue);

Ntoro no pa3peny
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Paspen 3. DnekTpoMarHutTHoe

mojie u

3JIEKTPOMAarHHUTHBIE BOJIHBI

3.1

OJIEKTPOMarHuTHOe
rosie
3/1eKTPOMAarHMUTHbIe
BOJTHBI

8

1

2

[TocTpoeHnue paccy>X/ieHuH,
000CHOBBIBAIOIIMX  B3aWMOCBSI3b
3/IeKTPUYECKOT0O W MarHUTHOTO
TI0J1eH;

OKCIlepuMeHTa/IbHOe V3y4yeHue
CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH
(B TOM uyMCie C  TIOMOLIBHO

MOOHMIBHOTO TesiehoHa);
AHanm3 peHTreHOBCKHUX CHUMKOB
YesI0BeyeCcKoro OpraHu3Ma;

AHanv3 TeKCTOB, OMUCHIBAIOIIUX
MPOSIB/IEHUS]  37IeKTPOMAarHUTHOIO
W3/lydeHUs1 B TIPUPOZE: ’KUBbIE
OpraHW3Mbl, W3/yuyeHHUs] HeOeCHBbIX
Ten (cmbIC/IOBOE yTeHue);
Pacrnio3HaBanue u aHa/Iu3
pa3/inyHbIX TPUMEHEeHUM 3JIeKTpo-
MarHUuTHBIX BOJIJH B  TEXHUKE,
Pentenue 3aa4 C HMCMob30BaHUEM
dbopmyn bl CKOpPOCTH
3/IeKTPOMAarHUTHBIX BOJIH, [JIUHbI
BOJTHBI u YaCTOTHI CBeTa;

YcTHBIM  OTIPOC;
KOHTPOJIbHAs
paborTa;
TIpaKTHYecKast
paborta;




Wroro no pa3peny

Pasnen 4. CBeTOBBIE SIBJIEHUS

4.1

3aKOHBI
pacIipoCcTpaHeHus
CcBeTa

Habmonenue OIBITOB,
JeMOHCTPHUPYHOLLIMX sIBJIeHUe
MIPSIMOJIMHENHOT O

pacrpocTpaHeHust CBeTa
(BO3HMKHOBEHME TeHU U MOyTEHU),
U 1506 VHTepIrpeTaLys C
VICTI0/Ib30BaHVEM TIOHSATUS
CBETOBOI'O nyya;

OObsicHeHHe W MOJIe/TMPOBaHNe
COJTHEYHOTO W JIYHHOT'O 3aTMeHHH;
WccnemoBanrie 3aBUCMMOCTH  yTJia
OTpa’kKeHHsI CBETOBOTO JTyya OT yrjia
TajIeHus;

V3yueHune CBOWCTB M300pakeHUs B
IJIOCKOM 3epKare;
Habnrogenue u 00BsICHeHHe
OTIBITOB IO TTOJIyUE€HUIO U300paXke-
HUH B BOTHYTOM U BBITYK/JIOM
3epKasax. Habmogenue "
o0BbsCHeHHe OTILITOB 1o
TIPe/IOM/IEHHIO CBeTa Ha TpaHHUIle
pPa3MUHBIX Cpe/l, B TOM 4YHCJIe
OTBITOB C TIOJIHBIM BHYTPEHHUM
OTpa’keHUEeM;

WccnemoBanrie 3aBUCMMOCTH  yTJia
TIPeJIOMJIEHUST OT yI7la TaJleHust
CBETOBOIO JIyya Ha TpaHHUIle
«BO3/TyX—CTEKJIO»;
Pacno3HaBanue SIBJIEHUI

YcTHBIM  OMpOC;
TIpaKTHYecKast
pabora;

pecypchl




OTpa’Ke€HHA U MPe/IOMJ/IEHHS CBETA B
HOBCE,E[HGBHOI‘/JI JKHU3HU. AHamm3 u
00bSICHeHHe SABJIEHHSA OINTHUYECKOrO

MHUpaxa;
PemieHue 3ajjau C MCIoJib30BaHKEM
3aKOHOB OTpa>kKeHUsI u
Tipe/ioM/IeHUst CBeTa;
4.2 | JIuH3bl U ONTUUECKHe | 5 [Tonyuenue 1300pakKeHUH c | YcTHBIM  ompoc;
MpUOOPEI TIOMOIIIbI0 COOMparoLieil U pacceu- | MMCbMeHHBIH
BaroIei JIUH3; | KOHTPOJIb;
Onpepenenve (okycHoOro | npakTUyeckas
pacCTOsiHUSI W ONTHUYeCKOW Cuiibl | paboTa;
cobuparorei JIH3BI,
AHanu3 ycTpolcTBa W TpUHLUMA
JeNCTBUSI HEKOTOPBIX ONTHYe CKUX
niprbOopOB: doTtoarnmapara,
MUKpOCcKomna, Teneckona(MC —
ouonorus, aCTPOHOMUSI);
Anami3 siBrieHuit GMM30pYKOCTH M
[laTbHO30PKOCTH, TIpUHLIMIIA
JleNCTBUS OYKOB MC —
ouonorus);
4.3 | Paznoxxenue  Gemoro | 5 HaGnroseHue 1o pas/ioXKeHWIO | YCTHBIM  OIpOC;

CBeTa B CTIEKTP

6esoro cBeTa B CTIEKTD;
Habmonenue u 00BsICHEHHE
OMBITOB TI0 TIOJy4eHHI0 6esioro
CBeTa IpU CJIO)KEHHUH CBeTa pa3HbIX
1[BETOB;

ITpoBeeHe U 0OBCHEHHE OIbITOB

KOHTPOJIbHAst
pabora;
MpaKTHYeCKast
pabora;




10 BOCIIPUSAITHIO 1[BeTa IpeJMeTOB
npu  UX  HabmoJeHWd  yepes
L|BETOBble  (UIbTPbl  (LIBeTHbIE
OUKH);

Ntoro no pa3peny
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Pa3zen 5. KBaHTOBBIE sIBIeHUS

5.1

Ncnyckanve u

TOTJIoLeHUe

dTOMOM

CBeTa

5

Ob6cyxaeHue e OTBITOB
Pesepdopza 10  uCCIeS0BaHUIO
aTOMOB, BBIZBWKEHHE THUIIOTE3 O
BO3MOJKHBIX pe3y/IbTaTax OIbITOB B
3aBUCUMOCTH OT TIPeAII0JiaraeMoro
CTpPOEeHUs aTOMOB,
(dopMy/MpOBaHWe  BBIBOZOB U3
pe3yJibTaToB OTIBITOB;
Ob6cyxaeHue TIPOTUBOPEYUiA
IJIaHEeTapHOM MOJZleJId  aToMa |
OCHOBaHUM /151 rurore3sl bopa o
CTalL[MOHAPHBIX opbuTax
3/IeKTPOHOB;

Hab6monenue CTUTOIITHBIX u
JIMHENUAThIX CIIEeKTPOB HW3TyUYeHHUsI
pa3muHbIX BelecTB. OObsiCHeHue
JTMHENUAThIX CTEKTPOB W3/TyUeHWUS;

YcTHBIM  OTIPOC;
MUCbMEHHbIN
KOHTDO/Tb;
rpaKTUyecKas
paborta;

5.2

Ctpoenue
sfpa

dTOMHOI'O

OO6cyxeHre BO3MOXKHBIX THIIOTE3
0O Mofensix  CTPOeHUs  sifipa;
OmnpesieneHde cocTaBa sjep MO
3a/JaHHBIM MacCCOBBIM U 3apsiIOBbIM
yhucjaM M 10 TIOJIOKEHUIO B

YcTHBIM  OMIpOC;
MMCbMEHHBIN
KOHTDO/Ib;
TeCTHPOBaHMUe;




MepuoIUYeCKOr cucreme
snemeHtoB (MC —  xumwus);
AHanu3 u3MeHeHHUsl COCTaBa sifjpa u
€ro TMOJIOKeHUs] B TepUOAUUeCKON
cucTeMe TIpYM apa/jMu0aKTHBHOCTU

(MC — XUMUS);
VccnenoBaHve TPeKOB ayacTul] 1O
TOTOBBIM ¢doTtorpadusam;

OG6Hapy>keHHe u H3MepeHue
paZuarioHHoro ()oHa C TIOMOILBIO

[1031MeTpa, OLIeHKa ero
WHTEHCHUBHOCTH;

Ananmms Oronornyeckrx
V3MeHeHUM, TPOUCXOJSAIINX TI0f
JeiicTBremM PaJiM0aKTUBHBIX
usnyyenui (MC — Ouonorus);

Wcrnonb30BaHre  paiiOaKTHUBHBIX
u3nyyeHuii B meaunuHe (MC —
ouonorus);

5.3

AnepHbie peakuuu

Pemenuie 3ajjau ¢ UCMOIb30BaHUEM
3aKOHOB COXPaHEHWsS MaCCOBBIX U
3apsiZIOBbIX UMCe/l Ha Orpe/iesieHne
pe3y/ibTaTOB  SIIEPHBIX  peakLui;
aHanu3 BO3MOXXHOCTH WU
HEBO3MOJKHOCTH $I[JePHOW peakLuy;
OueHKa 5>HepPruv CBS3Ud sifiep C

VICTI0/Ib30BaHVEM bopmy bl
OUHIIITeNHa;

O6cyxaeHne TIepCIIeKTUB
MCII0/Tb30BaHUS yTIpaBJIsieMOro

TepMOsIZIEPHOTO CHHTe33;

YCTHBIM  OIpOC;

MUCbMEeHHbIN
KOHTPO/Ib;
KOHTpOJIbHasI
paborta;
rpaKTUUecKas
paborta;
camool|eHKa
WCII0/Ib30BaHHEM
«O11eHOYHOTr 0
JINCTa»;

C




O6cyxzeHre  TPeUMYIIeCTB U

5K0JIOTUYeCKUX npobiem,
CBSI3aHHBIX C SIIEPHOM SHepreTUKOu
(MC — 9KO0JIOTHs);

Ntoro no pa3peny
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Pa3zen 6. IToBTOpUTE/TEHO-0000IIAIOIINI MOZYJTH

6.1

Cucrematusanus u
0600111eHIe
rpeJiMeTHOT O
COJlep)KaHusl U OrbITa
JlesITe/IbHOCTH,

MPUOOPETEHHOTO  TIpU
W3yueHHWU BCEro Kypca
(NI

11

0

BbinonHeHne yueOHBIX —3a/laHUMH,
Tpebyrolmx JIeMOHCTpaIiu
KOMIIeTeHTHOCTeH,
XapaKTepHU3yHoILIUX
eCTeCTBeHHOHAYUHYHO
I'PaMOTHOCTb:- NIpYMeHeHus!
TIOJTyYeHHBIX 3HAHUM /11 HAYYHOT O
00bsicHeHUs] (DU3NUECKUX SIBIIEHUHN
B OKpyXarwllell  mpupoie U
MOBCEIHEB HOW >KU3HU, a TakKkKe
BbISIB/IEHUS]  (U3MUECKUX  OCHOB
psila COBpeMeHHbIX TeXHOJIOTUM;-

NIpUMeHEeHHsI OCBOEHHBIX
5KCMepUMeHTalbHbIX YMEeHUW [Jisi
VCC/Iel0BaHUs (br3nuecKrux

sBJIEHWA, B TOM uucjie [JJid
NIDOBEPKM THWIIOTe3 W BbISAB/IEHUS
3aKOHOMEepHOCTeM;

Pemmennie pacuéTHbIX 3a/a4, B TOM
yucsie npe/rioararoux
VICII0/Ib30BaHue ¢bur3nueckomn
MOJield U OCHOBaHHBIX Ha COZiep-
)KaHUM Pa3/IMyHbIX pasfiesioB Kypca
bu3uKy;

YcTHBIM  OTIPOC;
MUCbMEHHbIN
KOHTPOJIb;
TeCTUPOBAHUE;
CaMOOL[eHKa C
WCIIO0/Ib30BaHUEM
«O1eHOYHOT 0
JINCTa»,




BhinonHeHne U 3amyra rpynmnoBbIX
VI WH/VMBU/ya/IbHBIX [IPOEKTOB,
CBSI3aHHBIX C COJiepXKaHHWeM Kypca
((NZEIZINK

Ntoro no pa3peny
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OBIIIEE  KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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