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10. Paboyas nporpamma nmo yuednomy npegmery «@usuka» (6a30Bblii ypoBeHs).

10.1. ®enepanpuas pabouas mporpamma 1o yueGHOMy npeamery «®Du3mkay (6a30BbI
ypoBeHb) (mpenmerHas 00nacTh «ECTeCTBEHHO-HAYYHEIC NPEIMETEIY) (aee COOTBETCTBEHHO —
nporpamMma 10 ¢ushke, (u3nka) BKIIOYACT IOSCHATENBHYIO 3aIHCKY, conep)kaHue oO0ydeHwus,
TaHEPYEMBIE PE3YIIBTaThl OCBOEHHS IIPOTPAMMEI TI0 (HU3HKE.

10.2. IlosicanTensras 3amucka OTpakaeT oOOmMHME HETHM M 3aJadd  H3yYeHUs bu3uKy,
XapaKTCPUCTHKY [CHXOJIOTHYECKUX MPEIIMOCHIIOK K €ro H3y4YeHHIO OOYYaromMMHCH, MECTO B
CTPYKType yueOHOro IU1aHa, a  TaKxe TIOJIXO/IBI Kk  orbopy COnepIKaHMs,
K OIIpe/IeNICHHUIO IIaHUPYEMBIX PE3y/IbTATOB. :

10.3. Conepxanne 00ydeHus pacKphIBaeT Cojep)KaTelbHbIE JHHHM, KOTOpBIE IIpeuIaraiTcs
UL 00513aTENLHOTO H3yJeHHs B KAKIOM KIacce Ha YPOBHE CPeHEro obImero obpa3oBaHu.

10.4. TInanupyemele pesynbTaThl OCBOSHHS IIPOrpaMMbI 0 (DH3MKE BKIIOYAIOT JHYHOCTHELE,
METalIpeIMETHBIC pe3yJIbTaThl 3a BECh NEPHOA 00yYeHns Ha yPOBHE CpeaHero obuero o6pasosanus, a
TaKxKe TpeIMETHEIE JOCTH/KECHHUA obyuaromerocs
33 KQK/IBIHA ro 00y4eHus.

10.5. IosicauTenbHuas 3amAcKa.

10.5.1. Tlporpamma no ¢usuke 6a30BOTO YpOBHsS Ha YPOBHE CPEHETO 0OMIEro obpazoBaHAA
paspaboTaHa Ha OCHOBE MOIOKSHHH W TpebOBaHMH K pe3yJabTaTaM OCBOECHHS OCHOBHOI
00pa3oBaTeNbHOM  IPOrpaMMBl,  NpPEJCTABIEHHBIX B @ellepalbHOM  TOCYZAapCTBEHHOM
06pazoBaTebHOM CTaHJapTe CpeaHEero obmero oOpasoBanus,
a TaKxke ¢ y9€roM (ejepanbHO¥ NPOrpaMMBl BOCHHTAHHS M KOHIENIMH NPENONABAHHS Y4eGHOro
npexamera «Dusukay B 0OpasoBaTeNbHBIX OpraHmsanusx Poccuiickoit denepalin, peatn3yOLuX
OCHOBHbIE 061e06pa3oBaTeNnBHEIE TPOrPaMMEI,

10.5.2. Comepxanme  mporpamMvel 1m0 (H3HKE  HAIPABIEHO  HA dopmupoBanue
CCTECTBEHHO-HAYYHOH KapTHHEI Mupa oOydarommxes 10-11  xmaccos 1mpm  obydeHun
uX ¢usuke Ha 6a30BOM YPOBHE HA OCHOBE CHCTEMHO-AESTEIBHOCTHOTO MOIXOJIA. [Iporpamma no
usnke coorercTByeT TpeGoBanmIM DenePaTLHOTO rOCYIaPCTBEHHOTO 06Pa30BATETBHOTO CTaHaapTa
cpeanero obmero o0pa3soBaHHs K IUIAHHPYEMBIM JHIHOCTHBIM, PEIMETHBIM H METalpeIMETHEIM
pe3yibTaTam 00y4enns,
a TakKe  YYIHTBIBACT ~ HEOOXOAMMOCTh  DEANH3alMH  MEKIPEAMETHBIX  CB3€H  (DH3UKH
C €CTECTBCHHO-HAYIHBIMA Y4eOHBIMM IpeaMeTaMu. B Heil onpenensioTesi OCHOBHBIE IeNH H3yUeHHS
¢usuka Ha ypoBHe cpexHero obmero ofpazoBamus, NIAaHAPYEMEIE PE3yJIbTaThl OCBOCHHS Kypca
(pHU3UKH: IMIHOCTHBIE, METAIIPEIMETHEIE, TIPEIMETHBIE (Ha 6230BOM YPOBHE).

10.5.3. IIporpamma no ¢usuke BKIO9aeT:

Ilnanupyemsle  pe3ynbTaThl  OCBOeHHMS  Kypca (HM3HKH Ha  6a3oBOM YPOBHE,
B TOM YHCJI€ IPEIMETHEIE PE3YIbTATHI 10 I'ojIaM 00yJYeHHsT,

Conepxanue yyeGHOro mpemera «DH3UKay 110 TogaM o0yuenmus;

10.5.4. Ilporpamma mo ¢usuke MOXkeT ObITH HCIOTE30BAHA YYHTEIAMH KakK OCHOBa s
COCTAaBICHHA  cBOMX  paboumx mporpamm. [lpu  paspaboTke paboueli  mporpaMmel
B TEMATHYCCKOM ILTAHMPOBAHMH JIOJDKHBI OBITH YYTEHEI BO3MOKHOCTH HCIIOJB30BAHMUS SMEKTPOHHBIX
(udpoBEIX) 00pa30oBaTeILHEIX PeCypcoB, ABJIAFOIUXCS
y4eOHO-METOANYECKHMH MaTepHalaMH (MyIbTHMEHIHbIE POrPaMMEL 3NIEKTPOHHBIE yYeOHUKH H
3alafHAKH, ONCKTPOHHBIC OHMOIMOTEKH, BHpTyalbHBIE JAOOPATOPHH, HIPOBBIE IIPOrPAMMEL
KOJUIeKIIHH LE(POBEIX 06pa3soBaTeNbHBIX PECYPCOB), PEATH3YIOMAMHA IHAAKTHIECKHE BO3IMOKHOCTH
HH(OPMAIMOHHO-KOMMYHHKALHOHHBIX ~ TEXHOIOTHH,  COJepKAHHE KOTOPBIX ~ COOTBETCTBYET
3aKOHOIATEIBCTBY 00 0OpazoBaHUH.

10.5.5. Tlporpamva 1o  (u3MKe He CKOBBIBAET TBOPYECKYIO HHHUIIMATHBY YYHTENeH
H  IPENOCTABIAET BO3MOXKHOCTB JUIS pEalH3allid  pa3iM4YHBIX METOAHYECKHX MOIXO0B
K Opranu3anuy 00y4eHns QH3HKe IPA YCIIOBUH COXPaHEHHs 0053aTe/bHOM YacTH COACPIKaHHA Kypca.

10.5.6. ®usmka xak Hayka o Hambomee OOIMX 3aKOHAX IPHPOABL,  BHICTYIAA
B Ka4ecTBe y4eOHOrO MpeIMeTa B INKOJE, BHOCHT CYIIECTBEHHBIH BKIAg B CHCTEMY 3HAHHH 00
OKpy’KaroleM MHDpe. HIxomsHBIH Kypc buzuku — cucTeMo0Opasyromuii



VLA CCTECTBEHHO-HAYYHBIX Y4eOHBIX IPEAMETOB, IIOCKOJBKY (GH3MYECKHe 3aKOHBI JICKAT
B OCHOBE IIPOLECCOB M SBIEHHM, M3ydaeMbIX XHUMHeH, Omomormei, ¢usmueckoil reorpadueit u
acTpoHoMHel. Menonp30BaHne U aKTHBHOE IPUMEHEHHe (PU3HYECKUX 3HAHUMA ONPEJEIsET XapaKTep 1
pasBUTHE pPa3sHOOOpa3sHBIX TEXHONIOTHH B cdepe 3HEPreTHKH, TPaHCIOPTa, OCBOEHHS KOCMOCa,
MOJIy4EHUS] HOBBIX MAaTE€pPHANOB C 3aJaHHBIMHM CBOMCTBAMM M JApyrux. M3yueHuwe ¢(u3uku BHOCHT
OCHOBHOW BKJIaJ B (OPMHpOBAHHME ECTECTBEHHO-HAYYHOM KapTHHBI MHpPa OOYYalOmHXcs, B
$hopMmpoBaHHe yMEHMI NPHMEHSTH HAYYHBIH METOJ MO3HAHWS TIPH BHIIONHEHHH MMM YYeOHBIX
HCCJIEOBAHUHA.

10.5.7. B ocHOBY Kypca (HU3MKH CpegHed LIKOJBI MONOMKEH psii HIEH, KOTOPHIE MOXHO
paccMaTpUBaTh KaK IIPUHIKIIBI €T0 IIOCTPOCHHUS.

Wpes nenoctHocTd. B COOTBETCTBHH ¢ HeH Kypc SIBISIETCS JIOTMYECKH 3aBEPHIEHHEIM, OH
COZEPIKUT MaTepuan 13 BCEX paszieinoB bu3uku, BKJIIOYaeT
KaK BOIIPOCHI KIIaCCHYECKOM, TaK X COBPEMEHHOH (PU3HKH.

Wnes remepamsaimu. B cootBercTBHEM ¢ Hell matepman Kypca (GH3HKH OOBeIHHEH BOKpPYT
usuyeckux Teopuit. BenymmM B Kypce sBisieTcss GOpMEpOBAaHHE TIPEICTABICHHH O CTPYKTYPHBIX
YPOBHSX MaTe€pHH, BEIIECTBE | IOJIE.

Wnes rymanurapusanuu. EE peamusanms HpeanonaraeT HCHONb30BaHHE TI'yMaHHTApHOTO
TOTEHIHAaIa busngecKoi HAyKH, OCMBICIICHHE CBSI3H Pa3BHTHUSA buzuku
¢  pasBHTHEM  oOmecTsa, a  TaKxe c MHPOBO33PEHYECKIMH, HpPaBCTBEHHBIMH
U 3KOJIOTHYECKHMH IIpodIeMaMi.

Unes npuknmammoit manpasnennoctd. Kype GmM3smkH  mpemmonaraeT  3HAKOMCTBO
C IIMPOKMM KpYIrOM TEXHHYECKHX M TEXHOJIOIMYECKMX [PUWIOKEHHH H3Y4eHHBIX TeOopHit
¥ 3aKOHOB.

Upest oKOIOTHM3aUMM pealM3yeTCs IIOCPEACTBOM BBEJIEHHA 3IEMEHTOB  COJCPIKAHHI,
MOCBAINEHHBIX 9KOJIOTHYECKUM npobemam COBPEMEHHOCTH, KOTOpEIE CBSI3aHE]
C PpasBUTHEM TEXHMKM ¥ TEXHONOIMH, a Takxke OOCYKAeHHs npobieM pauHOHAIBLHOIO
TIPUPOIOTIOIB30BAHMS U SKOJIOTHYECKOH 0e30MacHOCTH.

10.5.8. CTepiKHEBBIME 3JIEMEHTaMH Kypca (H3HKH CpeJHeH MIKOJNBI SBISIOTCS (H3HYEcKue
TeopuH (pOPMHpPOBaHHE IIPENCTABIECHHN O CTPYKTYpe MOCTpOEHHsS (HU3MYEeCKOd TeOopHH, pOJH
¢yHIamMeHTATBHEIX 3aKOHOB ¥ IPHHIMIOB B COBPEMEHHBIX IpEICTAaBICHHAX O IPHPOIE, TPAHMIAX
IPUMEHHMOCTH TEOPHH, JJIs ONHACAHUS €CTECTBEHHO-HAYYHEIX SBJICHHH U IIPOLIECCOB).

10.5.9. CucremHO-1€STENEHOCTHBIN MOIXOJ B Kypce puzuku peanusyercs
IIPEK/IE BCEro 3a c4€T OpraHu3alyy 9KCICPUMEHTAIBHON AesTenbHoCcTH o0ydaromuxcs. J{is 6a30B0ro

YPOBHA Kypca (H3MKH — 3TO MCIONB30BAaHHE CHCTEMBI (POHTAILHBIX KPaTKOBPEMEHHBIX
9KCIIEPUMEHTOB | n1abopaTOpPHBIX pabor, KOTOpEIE B oporpaMmme
no ¢usuke obbenEHEHB! B OOIMHA CHHCOK YYeHHYECKHX NPaKTHYECKHX paGoT. BhimeleHue B
yKa3aHHOM IepeyHe 1a00paTOPHBIX pabor, IPOBOHMBIX VLS KOHTPOJIS
M ONEHKH,  OCYIIECTBISAETCA  ydYacTHHKaMd  0Opa3oBaTeJILHOIO  IIpolecca  HCXOsd
u3 ocoOeHHOCTEIH [LJIAaHHPOBAHUSA " OCHAIIEHHS xaOuHeTa ¢dusmKy.

IIpu 3TOoM 06ecnieynBaeTCst OBNafEHHE 00YIAIOMIMUCS YMEHHAMH POBO/TATE KOCBEHHBIE H3MEPEHH,
HCC/IEIOBaHHS 3aBHCHMOCTEH (H3MYECKMX BEIHYHH UK IIOCTAHOBKY ONBITOB IO TIPOBEPKE
[PEUIOKEHHBIX THIIOTE3.

10.5.10. BonbImoe BHMMaHME YACISETCS] PELICHHIO PACYETHBIX M KauyeCTBEHHEIX 3amad. [Ipu
3TOM UL pacYETHBIX 33124 NPHOPUTETOM ABIIIOTCS 3a1a4H C SBHO 3aaHHOM (QU3MYECKOH MOAENEIO,
TI03BOJIAIOIIAE NIPUMEHATh U3YYEHHBIE 3aKOHB! M 3aKOHOMEPHOCTH KaK W3 OJHOr0 pasjeiia Kypca, Tak
| MHTEIPHPYS 3HAHWUS U3 Pa3HBIX Pa3IeyioB.

- Jlns KauecTBEHHBIX 3a7a4 IPHOPHUTETOM SABISAIOTCH 3ajJaHHs Ha OOBICHEHHE NPOTEKAHHMS
(u3pHecKux ABICHUH W IPOLIECCOB B OKPYKAIONIEH jKH3HH, TpeOyrolue BEIGopa hu3HdecKoil MoeTH
IUIS CATYaIlMH IIPaKTHKO-OPUEHTHPOBAHHOIO XapaKkTepa.

10.5.11.B cootBerctBHM ¢  TpeboBanmamu  DegepalbHOr0  roOCYAapCTBEHHOrO
00pa3oBaTeNbHOr0 CTaHAapTa CpeJHEro obmero oOpa3oBaHMs K MAaTEpPHATBHO-TEXHUYECKOMY
obecnieueHUIO y4eGHOro nporecca 6azoBbIi YPOBEHB Kypca (husnxa



B CpefHEH IOKOJe JO/DKEH H3y4YaThCs B YCIHOBHAX IPEAMETHOro KaOMHeTa (H3UKH WIH
B YCIOBHAX  HMHTEIPDHPOBAHHOTO  KaOWHETa  TPEJMETOB  E€CTECTBEHHO-HAYYHOrO  IIMKJIA.
B  kabummere ¢u3mkm  jgomkHO OBITE  HeoOxommmoe — yaboparopHoe — 00OpYHOBaHHE
JUI1 BBINOJIHEHHS YKa3aHHBIX B IIporpaMMe I0 (H3HKe YYEHHYECKAX NpaKTHYeCKHX pabor u
JIEMOHCTpAIHOHHOE 000pyA0BaHHE.

10.5.12. leMoHCTpataoHHOE obopynoBanue dbopmupyercs B COOTBETCTBHH
C OPHHIHMIOM MHHHMAJBHOH J0OCTATOYHOCTH M OO0EClHeYMBaeT IIOCTAHOBKY IIEPEYHCIIEHHBIX B
nporpaMme no (H3MKE KIIOYEBBIX JIEMOHCTPALMM IS MCCIENOBAHHS M3YYaeMbIX SBJICHHH H
HpPOIIECCOB, SMITUPUYECKUX %} byHIaMEeHTaTBHBIX 3aKOHOB,
UX TCXHHYCCKHX IIPHMEHEHHH,

10.5.13. JlaGoparoproe o6opynoBanue yis yquuqécmx MpaKTH4YecKux pabot dopmupyercs
B BHIE TEMAaTHYECKHX KOMIUIEKTOB H ofecreumBaeTcs B pacuére OOHONO KOMIUIEKTa Ha JBYX
obyuaromuxcs. TeMaTAdeckne KOMIUIEKTHL 1aG0paTOPHOro 060pyA0BaHKS MOJDKHEI OBITH MOCTPOEHE!
Ha KOMIUIEKCHOM HCIIOJIB30BaHMM AHAIOrOBBIX M IH(POBBIX IPUOOPOB, a TaKke KOMIBIOTEPHBIX
U3MEPUTETLHEIX CHCTEM B BHJIC NH(PPOBEIX 1abopaTopHi.

10.5.14. OcHoBHBEIME LEeTAME H3y4deHus (HU3HKHA B 001IEM 00pa30BaHUH SBISIOTCS:

DopMHpOBaHHE HHTEpeCa M CTPeMJIEHHS OOYJaIOIMXCA K HAYYHOMY H3Y4EHHIO IPHPOJIEL
Pa3BUTHE MX HHTE/UIEKTYaIbHBIX H TBOPYECKHX CIIOCOOHOCTEIH;

PasputHe  mpencTaBieHHH O HAy4HOM ~— METOJE TO3HAaHMA H  (OpMHUpPOBaHHE
HCCIIENIOBATENBCKOT0 OTHOIIEHUS K OKPYXKAIOIIHM SBICHHIM;

DopMHUpPOBAaHHE HAYYHOTO MHMPOBO33PEHHS KaK pe3ylabTaTa H3y4eHHsS OCHOB CTPOCHHS
MaTepuH H GyHIaMEHTANBHBIX 3aKOHOB (PH3HKH;

@opMHpOBaHHE YMEHHH OOBSCHATH SBIEHHS C HCIOIB30BAaHHEM (H3AYECKHX 3HAHWH H
HAYYHBIX IOKA3aTENbCTB;

DopMupoBaHNEe MPEICTABICHHN O PONH (DM3UKH IUIS Pa3BATHA JPYTHX €CTECTBEHHBIX HayK,
TEXHUKH ¥ TeXHOJIOTHIA.

10.5.15. Jloctixense 9THX uenedl  obeclneymBacTCa pEUICHHEM  CIEAYIOMHX  3a4ad
B [IPOLIECCE H3ydeHHs Kypea PU3UKK Ha YPOBHE CPEIHErO 00IIero 06pa3oBaHus:

IlpuoGperenye cucTeMbl 3HaHUH 00 0OIHX GUIMYECKIX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIFOYAsl MEXaHHKY, MOJEKYIAPHYIO (U3HKY, SINeKTPOOHHAMFEKY, KBAHTOBYIO (DH3HKY H 3JIEMEHTEI
acTpo(pH3MKH;

QOpMHPOBAaHME YMEHUM NPAMEHATH TEOPETHYECKHE 3HAHMS IS OOBICHEHMS (DHU3HUECKHX
SIBJICHUI B npupone H bib TIPUHATHS NPaKTHYECKUX pelmeHui
B IOBCECTHEBHOH JKU3HH;

OcBoenne crnoco6oB peleHHs Pa3IWYHBIX 331ad C SBHO 3aJaHHOM (DH3HYECKOH MOJIEIEIO,
3a1a4, oJpa3yMeBalOIIHX CaMOCTOATEILHOE CO3/laHHe (PU3NIeCKOH MOJeNH, afeKBATHON YCIIOBHIM
3a/1a9H;

IMonnmanue ¢U3MYECKMX OCHOB M [PHHOWIOB [CHCTBHA TEXHHYECKHX YCTPOMCTB
U TEXHOJIOTHYECKHX IIPOLIECCOB, HX BIMAHHS Ha OKPY:KAIOIILYIO CPely;

OBnanenne MeTOJaMH CaMOCTOSTENBHOTO IUIAHMPOBAHHS ¥ MPOBENCHHS (DUIMIECKHX
9KCIICpHMEHTOB, aHalM3a W MHTepOpeTanud HHPOpPMALMH, ONpeJeNieHHs JIOCTOBEPHOCTH
MOJIYYEHHOTO pe3yJIbTara;

Cospasme ycmoBHH Ui pa3BHTHA YMEHHH IIPOCKTHO-MCCIIENOBATENBCKOM, TBOPYECKOMH
JIeATEIbHOCTH.

10.5.16. Obmiee ~ 4mcnO0  9acoB, PEKOMEHIOBAHHBIX JUIA  HM3Y9CHHA  QH3WKH -
136 wacoB: B 10 wmacce - 68 wacoB (2 gaca B Hexemo), B 11 kmacce - 68 uaco (2 daca
B HEJIENH0).

10.5.17. Jlrobas paGowass mporpamma I0/DKHA IMONHOCTBIO BKIIOYarth B cebs coiepkaHHe
JaHHOH IPOrpaMMEI 110 QH3HKE.

10.5.18. B otmemsHEIX ciydasx Kypc Ou3HKE® 0a30BOr0 YpPOBHS MOKET H3ydaThCs
B 00b&Me 204 waca 3a mBa roma obydenms (3 4 B Hememo B 10 m 11 xmaccax). B stom ciygae
yBEIIMYMBaeTCs] He MeHee 4eM 1o 20 4 pe3epBHOE BpeMs, KOTOPOE HCIIOIB3YETCSl YyUHTENeM UL



U3Y4EHHs BOIPOCOB, TECHO CBA3AHHLIX C BHIOpaHHBIM HpoduieM 00y4eHHS, W YBEIUYHBACTCS
y4eOHas Harpyska, OTBOAMMAs Ha H3ydeHHEe MEXaHUKH, MONIEKY/IAPHOM GH3UKH H IEKTPOAMHAMUKH,
3a c4€T pacIMpeHus YucIa 1abopaTopHEIX paboT HCCIeJ0BAaTEIbCKOr0 XapakTepa i YPOKOB pelIeHHUs!
Ka4eCTBEHHBIX M PAaCUETHEIX 3a1ay.

10.6. Copep:xanue obyuenus B 10 kiuacce.

10.6.1. Paznen 1. ®u3mka 1 METOBI HAYYHOTO TO3HAHMS.

Ou3EKa — Hayka O MHpupoje. HayuHele MeTOIB! MO3HAHHS OKpPYKAMOMEro Mupa. Poib
9KCIIEPHMEHTA U TEOPHH B IIPOIIECCE NMO3HAHMS NIPHPOABL. DKCIIEPHMEHT B (DH3HKE.

Mopenuposanue (u3HYecKHX sABICHHM W mpomeccoB. Hayumsle rumoTessl. @u3mueckue
32KOHBI ¥ TEOPUH. [ paHUIEI IPAMEHAMOCTH (PU3HYECKUX 3aKOHOB. [IpHHIAI COOTBETCTBHSL.

Pomb m Mecro ¢msmkm B QOpMHEpOBaHMM COBPEMEHHOM HAy9HOH KapTHHBI MHpa,
B IPAKTHYECKOH IESTETBHOCTH JIHOEH.

JlemoncTpanuu

AHasorossle ¥ NH(POBBIC H3MEPHTENbHBIE IPUGOPEI, KOMIIBIOTEPHBIE JATIHKH.

10.6.2. Pa3nen 2. Mexanuka.

10.6.2.1. Tema 1. Kunemaruka

Mexanmngeckoe nBmkeHHe. OTHOCHTEIBHOCTh MEXAHMYECKOro JBMKeHus. CHcTeMa OTCHETA.
TpaexTopus.

Ilepememenne, CKOPOCTh (CpefHsis CKOPOCTh, MIHOBEHHAas CKOPOCTB) H YCKODEHHE
MaTEepHATBHON TOYKH, MX HPOEKIHH Ha OCH CHCTeMbI KoopamHar. ClIOKEHHE NepeMemeHud u
CIIOJKEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpEHHOE MNPSMONMHEHHOE [BHKEHHe. | padUKH 3aBHCHMOCTH
KOOp/IMHAT, CKOPOCTH, YCKOPEHHS, IIyTH ¥ NepeMelIeHUs MaTepHAIBHOM TOYKH OT BPEMEHH.

CrobozHoe majienue. YCKOpeHue cBOOOIHOTO MaqeHH .

Kpusonuueitnoe jpmwkenne. JIBHXeHHEe  MaTepHalbHOM TOYKH 10  OKDY)KHOCTH
C MOCTOSHHOW II0 MOMYMI0 CKOPOCTBIO. YTIOBas CKOPOCTh, JIMHEHHas CKOpOCTb. Ilepuos
¥ 9acToTa oOpamenus. [[eHTpocTpeMUTENIEHOE YCKOPEHHUE.

Texnuyeckue ycTpoiCTBAa M IPaKTHYECKOE IPUMEHEHHE: CHHAOMETp, ABHKCHHE CHAPAIOB,
LENHBIC H peMEHHBIC [IEpEIaYH.

JleMoHCTpamu

Mogens cucteMe! 0TCUETa, WILTIOCTPAL(HS KHHEMATHYECKHX XapaKTEPHCTHK JBHKCHHA.

[IpeoGpasoBanue ABHKEHHH C HCIIOIB30BAHHEM HPOCTHIX MEXAHH3MOB.

[lanenue Ter B BO3MyXe U B Pa3pesKEHHOM IIPOCTPAHCTRE.

Habmonenne — nBWKeHMS  Tema,  OpOMIEHHOr0  1mOJ  YIIOM K TOPH3OHTY
U TOPH30HTAIBHO.

HM3mepenue yckopeHus CBOGOAHOrO HaieHHMs.

HampapiieHse cKopoCTH IpH JBHKEHHH 110 OKPYKHOCTH.

Vyenuyueckuit 3KkCepuMenT, 1abopaTopHsie paboThil

3ydenne HepaBHOMEPHOI'O IBIXKEHHUS C LEJBIO ONpPEeNeH s MTHOBEHHOH CKOPOCTH.

Hccnenopanue COOTHOIIEHUS MEXIY Iy TAMH, OpPOHAECHHBIMH TENOM
32 IIOCIEOBAaTEIbHBIC pABHBIE IIPOMEXYTKH BPEMEHH IIDH pPaBHOYCKOPEHHOM JIBHIKEHHH
C Ha49aJIbHOM CKOPOCTHIO, PABHOH HYITIO.

W3zyuenue nprkeHus MapuKa B BI3KOH KHUIKOCTH.

HWsyqenue nBuxeHns Tena, GpoIIEHHOT0 TOPH3OHTATBHO.

10.6.2.2. Tema 2. [luramuka.

IIpunnun otrocurensHocTH I'amunes. Ilepsoni 3akon HerorTona. VHepuuaabHBIE CHCTEMBI
orcyéra.

1 3pech U Aanee NPUBOAMTCA PaclUMPEHHbIA NepeyeHb 1abopaTopHbiX paboT 1 OMbLITOB, U3 KOTOPOrO
y4uTENb fIenaeT BbIGOp NO CBOEMY YCMOTPEHUIO C YH4ETOM BbiBpaHHOTO y4eBHO-METOAUYECKOTO KOMMIEKTa U
umerowerocs obopygoeaHua.



Macca Ttema. Cuna. Ilpuaumn cymepmosuumd cuia.  Bropod 3akoH  HbroToHa
JUIs MarepuanbHON ToukH. Tpetuit 3akoH HeloToHA 11 MaTepHaIbHBIX TOYEK.

3aKoH BceMHpHOTro TaroTerns. Cuna TsokecTn. IlepBast KocMEYecKas CKOPOCTS.

Cuna ynpyrocra. 3akoH I'yka. Bec rena.

Tpenue. Buner Tperns (mokos, ckonbxkenus, kagenus). Cuna Tpermsa. Cyxoe tpenme. Cuia
TPEHHs CKOJNBXEHHS W cuna TpeHHs nokos. Koadduoment tpenus. CHna CONPOTHBIEHHS IIPH
JIBMOKEHHUH TENa B KUIKOCTH MM rase,

[TocTymaTensHOe B BpamaTeIbHOE ABHIKEHHE a0COIOTHO TBEPIOrO Tea.

MOMEHT CHiIBI OTHOCHTENBHO OCH BpalmeHHs. Ilnedo cuibl. YCIOBHS paBHOBECHS TBEPIOIO
Tena. '

Texnuyeckne ycTpoHcCTBAa M IPaKTHYECKOE IIPUMEHEHHE. IIOIIHMITHUKY, [BHKCHHUE
HCKYCCTBEHHBIX CITYTHHKOB.

JeMoHcTpanun

SIBneHmne HHEPLHHA.

CpaBHeHHe Macc B3aUMOIEHCTBYIOIIAX TEJL.

Bropoii 3akon Herotona.

W3mepenue cui.

Crnoxenue cui.

3aBHCHMOCTb CHJIBI YIIPYTOCTH OT JedOopMaliy.

HesecomocTs. Bec Tena npu ycKOpeHHOM IMOABEME U NaIeHHH.

CpaBHEeHHUE CHII TPEHUS TOKOS, KAUeHUS U CKOIBKEHHA.

VYcnoBus papHOBecHs TBEPAOro Tena. Bumbl paBHOBecH .

YueHngeckuit sKCrepuMenT, 1abopaTopHbie paboTsl

W3zyuenune nprxeHus Opycka 1o HaKJIOHHOH IUIOCKOCTH.

Hccnenopanme  3aBHCHMOCTH — CHJ YOPYTOCTH,  BO3HHKAIOIMMX B IPYKHHE
M Pe3HHOBOM 00pasne, oT ux aedhopmaiuu.

Hccenenosanue ycioBrit paBHOBECHS TBEPAOrO TeNa, MMEIOIEr0 OCh BPAICHUSL.

10.6.2.3. Tema 3. 3aK0oHBI COXpaHEHHS B MEXAHHUKE.

Wmnynec MarepuanbHOM TOYKM (TeNna), CHCTEMBl MaTepHaJbHEIX TodyeK. MMIyIsC CHIIBI M
H3MEHEHUE UMITYTbCa Tefa. 3aKOoH COXpaHEeHHs HMITy/Ibca. PeakTHBHOE JBHIKEHUE.

Pabotra cumer. MOIMHOCTS CHITEL

Kunerndeckass sHeprus MaTepHaTbHON TOuYkH. Teopema 00 H3MEHEHMH KHHETHYECKOM
SHEPrHH.

[Torernuansras sHeprus. [loTeHnmanbHas SHeprus ymnpyro AeOpPMHPOBAHHOM IIPYIKHHEL
[TorennuanbHas HEPrUs Tena BOIH3H OBEPXHOCTH 3eMITH.

[ToTennuanbHble W HeNOTeHIMalbHble CHIBL CBA3b paboThl HENOTEHIHANBHBIX CHI C
H3MCHECHHEM MEXaHHYECKON JHEPIUH CHCTEMBI Tell. 3aKOH COXPAaHEHHS MEXaHHIECKOH SHEPIHH.

Yrpyrue ¥ HEYIpyTrue CTOIKHOBEHHS.

Texnuueckue ycTpoiicTBa M INpaKTHYECKOe NPUMEHEHHE: BOJOMET, KONEP, NpYKUHHBIH
IHCTOJIET, ABHKCHHE PAKET.

JleMoHCTpanuu

3aK0H COXpaHEHHs HMITYJIBCA.

PeaktuBHOE NBHIKCHHE.

Ilepexon MOTEHIMATBHOM SHEPIHH B KHHETHYECKYIO H 06PATHO.

YueHndecKkuil 5KCIepUMEeHT, TabopaTopHbie paGoTh

H3y4enue abCOMOTHO HEYIIPYTOro yaapa ¢ IOMOIIBIO ABYX OJXHAKOBBIX HUTAHBIX MasTHHKOB.

HccnenoBanue CcBa3u paboTHl CHIBI C HM3MEHEHHEM MEXaHHYeCKO# OSHEepruu Tena
Ha ITpAMepe PaCTSUKEHHS Pe3HHOBOTO JKIYTa.

10.6.3. Paspen 3. MonekynapHas (pHU3HKa ¥ TEPMOIMHAMHAKA.

10.6.3.1. Tema 1. OcHOBEI MOJIEKY JIIPHO-KHHETHYECKOH TEOPHH.

OcHOBHBIE TIONOXKEHHS MOJEKYISAPHO-KHHETHUYECKOW TEOpHH M HMX ONBITHOE O0OCHOBaHME.
BpoyroBcKoe JIBHIKCHHE. Huddysus. XapaxkTep IBHIKEHHS



U B3aMMOJEUCTBHS YaCTHI| BellecTBa. MOJENH CTPOEHHSI ra30B, XHUAKOCTEH M TBEPABIX TEN H
0OBsACHEHHE CBOMCTB BEINeCTBa Ha OCHOBE 3THX Mogesel. Macca u pasmeps! Mostekyi1. KomuruecTso
BemecTea. IloctosHuas ABoraapo.

Tennosoe pasrosecue. Temneparypa u e& n3mepenue. Illkana remneparyp Llenscus.

Monenms mneamsHOro rasa. OCHOBHOE ypaBHEHHE MOJEKYJIAPHO-KMHETHYECKOH TEOpUH
HIEaNbHOro rasa. AGCOMIOTHAs TeMIeparypa Kak Mepa CpeJHel KMHETHYECKOH DHEpPruH TEILIOBOIO
nBwkeHus yactun rasa. [llkana remneparyp Kenssuna. ['a3oBbic 3akoHbl YpaBHeHHE MeH/eneeBa—
Knaneiipona. 3akon [lamsroma. M3ompoleccsl B HIEaNbHOM rase ¢ IIOCTOSHHBIM KOJNHYECTBOM
BemecTBa. ['paduyeckoe mpecTaBIeHHe H30IIPOLECCOB: H30TEPMA, H30XO0Pa, H306apa.

Texuuueckue ycTpoicTBa M HPaKTHYECKOE IPEMEHEHHE: TEPMOMETP, GapoMeTp.

JleMoHCTpaIuu

OmnbITE,  NOKA3BIBAIONIHE JHCKPETHOE CTPOEHHE BEIIECTBa, (oTorpaduum  MoOJeKysn
OpPraHHYeCKUX COCAUHEHUH.

OmnsITe! 0 1udy3un KUIKOCTEH U ra3oB.

Monens 6poyHOBCKOIO JABHIKCHHS.

Monens onsrra llItepna.

OmBITHL, IOKA3EIBAIOIIHE CYIIECTBOBAHAE MEXMOIEKYISIPHOTO B3aHMOICHCTRHS.

Mogzens, HILTIOCTPUpPYIOIIAs IPHPOJLY JABIEHHs ra3a Ha CTEHKH COCY/Ia.

OnbITHI, HIUTIOCTPHEPYIOIINE YPaBHEHHE COCTOSIHUS HACATBHOTO T'a3a, H30MPOIECCHL.

Y4eHMYeCKHil 3KCIIEPHMEHT, Ia60paTOpHEIE pabOTEI

Ompenesienre Maccel BO3/yXa B KJIACCHOM KOMHATE HA OCHOBE M3MEpeHHil 06BhEMa KOMHATSI
JAaBJICHHUSA ¥ TEMIIEPATYPhI BO3yXa B HEH.

HcenenoBane 3aBHCHMOCTH MEX/Ty TApAMETPAMHE COCTOSHES Pa3pexkeHHOro rasa.

10.6.3.2. Tema 2. OCHOBEI TEPMOIHHAMHUKH.

Tepmonunammdeckas cucrema. BHYTpeHHsSs JHEprHs TEpPMOJMHAMHYECKOM CHCTEMBI W
crocobsl €€ m3MeHenus. KommdecTBO TemroTs! M pabora. BHyTpeHHss 5HEprus OIXHOATOMHOTO
HJeanbHOrO rasa. Bujsl Temnomepenauym: TEIUIONPOBOJHOCTH, KOHBEKIMS, H3Ny4eHHe. Y AeabHAsd
TEII0OEMKOCTB BEINECTRA. Konmuectso TEIIOTHI
IIPH TEILIONEpeaage.

Ilonsitne 06 anmaGarHom mporecce. ITepBrlit 3aKOH TepMoaMHAMUKH. [IpuMeHeRHe TepBOro
3aKOHa TePMOJMHAMUKH K H3onponeccaM. I'padudeckas uaTepnperanus paboThl rasa.

Bropoit 3akor TepmonuHamuku. Heo6paTuMocTs IIponeccos B IIpHpOJIE.

TemoBble MamuHbl. [IpHHIMIEG! JEACTBUS TEIUIOBBIX MamuH. [IpeoGpasoBaHMs SHEpPruu B
TennoBbIx MammHax. Koaduument nmonessoro neiictsus temiosod mammwusl. I{uxn Kapao u ero
K03 GUIHERT NOTE3HOr0 AEHCTBHS. DKOIOrHIECKHE TTPOOIEMEI TEMIOIHEPTETHKH.

Texnudeckne ycTpoiicTBa M NpaKTHYECKOE NPHMEHEHHE: JBHTaTelb BHYTPEHHETO CrOpaHWS,
OBITOBOH XOJIOAHILHHK, KOHAMIHOHED.

JleMoHCTpauH

VisMenenve BHYTpeHHeH OHEPrHM Teja IpH COBEPIIEHHH pabOTEL BBUICT IPOOKH
13 OYTBUIKH 107 AeHCTBHEM CXKAaTOrO BO3AyXa, HarpesaHue >(upa B JaTyHHOM TPyOKe MyTéM TPEHHS
(BuzeozeMOHCTpaNHS).

Vzmenenue BHYTpeHHEH SHEprun (TeMIEpaTypsl) Tella MU TerUIonepeaaye.

OmsIT no aguabaTHOMY pacIIEPEHUIO BO3yXa (OIBIT C BO3YITHBIM OTHHBOM).

Monenu napoBoii TypOHHEL, ABAraTeNs BHYTPEHHErO CrOPaHUs, peakKTHBHOTO JBUTATEIS.

YueHHYeCKHH JKCIIEPHMENT, TabopaTopHble paboTsI

W3mepenne yaensHOM TEILUIOEMKOCTH.

Tema 3. ArperaTasie cocTosHUS BerecTBa. Qa30BEIE IIEPEXOIBL.

[TapoobpaszoBanme ¥  KOHAeHcauus. Mcmapeame W kumeHwe.  AGComOTHasS
MU OTHOCHTCJbHAs’ BIAKHOCTh BO3ayxa. Haceimenus nap. YieneHas TeIuiota mapooOpa3OBaHHSL
3aBHCHMOCTE TeMIIEpaTyphbl KUTIEHHS OT JaBJICHHS.



Teépnoe teno. Kpucrammmueckne u amopduble Tena. AHH3OTPOIMS CBOMCTB KPHCTAILIOB.
Kupxue KpHCTaJUIBL CoBpemeHHEBIE MaTrepHabl. [TnaBnenue
M KpHCTAUIM3alus. ¥ aenbHasd Terora masnesus. Cyommanus.

VYpaBHeHHE TeTIOBOro Oanaxca.

Texuuueckue ycTpoicTBa a [IpaKTHYECKOe NpHMEHEHHE: TUTPOMETD
H  TCHXPOMETD,  KaJOpPUMETP,  TEXHOJNOIMM  IIOJMYYeHHS  COBPEMEHHBIX  MAaTepHANOB,
B TOM YHCJI€ HAHOMATEPHAIIOB, H HAHOTEXHOJIOTHH.

JemoHncTrpanuu

CpoiicTBa HACHINEHHBIX IAPOB.

Kunenne npu noHMWKeHHOM JIaBIICHHH.

Cnoco0bl H3MEpPEHUS BIAKHOCTH.

Habmonerue narpeBanus 1 IIaBJICHAS KPACTAILTHYECKOTO BELIECTBA.

JleMOHCTpanus KpHCTaUIoB.

Y4YeHHYEeCKHH SKCIIEPUMEHT, TabopaTopHEIe paboThL

W3mepenue OTHOCHTENBHOMN BIAKHOCTH BO3IyXa.

10.6.4. Pasnen 4. DnekTpoaHaMHKa.

10.6.4.1. Tema 1. DnexTpocraTuka.

OnexTpusanus Tei. DNIeKTpHYecKuid 3aps. J[Ba BUAa dIEKTPHIECKUX 3apsaaoB. IIpoBoIHHAKH,
JU3IEKTPHKH | IIOIYIIPOBOJHHKH. 3aKOH COXPAHEHHUS JIEKTPHYECKOTO 3aps/ia.

Bsaumozelicteue 3apanoB. 3akon Kymona. Todeunsmi snexTpuuecKuil 3apsy. DIeKTpPHIECKOE
nose. Hanpsk€HHOCTH 3MEKTPHYECKOro IO, [IPHHLMI CYIepHO3HIME 3IEKTPHYECKHX IIOJIEH.
JInaMH HANPSKEHHOCTH 3IEKTPHYECKOTO MOJIA.

Pabora cun snexrpocratudeckoro mos. [lorenmuan. Pasnocts norennuanos. [IpoBoHUKH
JUBNIEKTPUKH B 3IEKTPOCTATHYECKOM Mos1e. JIuaneKkTprudecKas IpOHHIaEMOCTb.

Onextpoémkxocts. KoHmeHcarop. DIeKTpoEMKOCTH IUIOCKOrO KOHIEHCATOpa. DHEprHs
3apsHKEHHOrO KOHJEHCATOpA.

TexHuueckue ycTpoicTBA M mNpaKTHYeCKOe TIPHMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
JNIEKTPOCTaTHYeCKas 3allHuTa, 3a3eMJIEHHE JJIEKTPONPHOOPOB, KOHICHCATOP, KOMMPOBATHHBIM
anmapar, CTpyWHbIN IIPUHTED.

JleMoHCcTpanuu

VCTpOMCTBO H IPHHIAI TEHCTBHSA SIEKTPOMETPA.

B3auMonelicTBHe Ha3IeKTPH30BAHHEIX TEIL.

OJeKTpUYecKoe MoJe 3apsIKEHHBIX TeJ.

ITpoBOTHHKH B 3IEKTPOCTATHIECKOM TIOJIE.

OnexTpocTaTH4ecKas 3alluTa.

JIM3IeKTPUKH B 3IEKTPOCTATHYECKOM TIOJIE.

3aBUCHMOCTE 3TEKTPOEMKOCTH ILIOCKOrO KOHJEHCATOpa OT IUIOMAIM IJIACTHH, PAacCTOSHHS
MEXIY HUMH M JUIJIEKTPHYECKOH TPOHHIIAEMOCTH.

OHeprus 3apspKeHHOT0 KOHZECHCaTopa.

YyeHuUecKHnil 3KCIEPHMEHT, 1aGopaTopHble paboTh!

M3mepenue 31eKTpOEMKOCTH KOHIEHCATopa.

10.6.4.2. Tema 2. ITocTosHHBIA sMeKTpuuecKuit ToK, TOKH B pasIHIHBIX Cpeax.

OnexTpr9ecKkuit TOK. YCIOBHS CYLIECTBOBAHHUS dJEKTPHUYECKOro Toka. MeTounuku Toka. Crna
ToKa. [locTosHHEI TOK.

Hanpsixerue. 3akon OMa U1 y4acTKa Held.

ONEKTPHYECKOE CONPOTHBICHHUE. Y IEIFHOE COMPOTHBIEHHE BEIIECTBA. I10CNEN0BATEILHOE,
napaulel-Hoe, CMeIaHHOe COeIHHEHHEe IIPOBOTHHKOB.

PaGora anexrpudeckoro Toka. 3akon Jxoynsa—JIenna. MomHOCTS SMEKTPHYECKOrO TOKA.

OJNIEKTPO/IBMKYINast CHIa W BHYTPEHHEE CONPOTHBICHHE MCTOYHMKA TOKa. 3akoH Oma st
MOJIHOM (3aMKHYTOH) sJeKTpHYecKoi memnu. KopoTkoe 3aMBIKaHue.

OJIEeKTpOHHAA IPOBOAUMOCTE TBEPABIX META/UIOB. 3aBHCHMOCTD COMPOTHBIIEHUS METALIOB OT
Temneparypsl. CBEpXIIPOBOIHMOCTE.



OneKTpruyecKuil TOK B Bakyyme. CBOMCTBa 31EKTPOHHBIX IIY4KOB.

Homynposonauku. CoGcTBeHHAs M NPUMECHAS ITPOBOIMMOCTS OTyIIpoBOAHUKOB. CBoMCTBa
p—n-nepexoza. [lomynpoBoaumkoBsie mpuGOpPEL

OnexTpuyeckuit TOK B pPAacTBOpax M pACIIaBax —3IEKTPOJHTOB. DNeKTPOTHTHYECKAST
JAUcCCONManms. JICKTPOIIH3.

OneKkTpuYecKuii TOK B rasax. CaMOCTOATENBHBIA H HECAMOCTOATENbHBIN pazpsan. Monaus.
ITnasma.

TexHmueckue ycTpolcTBa H IPAKTHYECKOE NPUMEHEHHE: aMIepMerp, BOJIBTMETpP, PeocTar,
HCTOYHHKH TOKa, SNIEKTPOHArPEBATEIbHBIE IPUOOPEI, 3IEKTPOOCBETHTENBHEIE IIPHGOPEL, TEPMOMET]
CONPOTHBIICHHA, BAaKYYMHBIH MO/, TEPMHCTOPHI M (HOTOPE3UCTOPEI, IOIYNPOBOIHHKOBEIA HOJ,
rajbBaHHUKa.

JemoncTpanun

W3Meperne CHITBI TOKA M HATPSOKEHHS.

3aBHCHMOCTE  CONPOTHBIICHHS IMTHHAPHYECKHX NPOBOHHKOB OT JUTHHBL, IUIOIIAIHA
TIONIEPETHOTO CEYCHHS H MaTepHaa.

CmemaHHOE cOeHHEHHE TPOBOTHUKOB.

IIpsmoe wu3smepenme >meKTpoiBHKYmeld cmasl KopoTkoe 3aMBIKaHHWE TIalbBaHHYECKOTO
SJIEMEHTA U OLICHKA BHYTPEHHETO CONMPOTUBIICHHMS.

3aBHCHMOCTB CONIPOTHBIIEHNS METAIIOB OT TEeMITePaTypHL.

[TpoBoaEMOCTE 3JIEKTPOIIHTOB.

Uckposoit pasps u IpoBOIMMOCTE BO3yXa.

OIHOCTOPOHHSSA IPOBOJUMOCTE JIHO/IA.

Y4eHHYecKuil 3KCIIePHMEHT, 1abopaTopHEIe paboTEL

W3yyenne cMEIMaHHOTO COCAMHEHHS PE3UCTOPOB.

Vismepenue 31eKTpO/IBIKYINEl CHIIbI MCTOYHHKA TOKA H €ro BHYTPEHHEro COIPOTHBIICHHUS.

Habmonenue snexrponusa.

10.6.5. MexnpeaMeTHEIE CBSA3H.

M3sy4enue xypca ¢usuxm GasoBoro ypoeHs B 10 Kiacce OCYIECTBISIETCS C Y4ETOM
CONCPXKATEBHBIX MEKIPEAMETHEIX CBS3CH ¢ KypcaMu MaTeMaTHKH, GHONOTHHA, XMMHH, reorpadus 1
TEXHOJIOTHH. .

MesKnpeaMeTHEIE TOHATHS, CBS3AHHBIE ¢ H3ydEHHEM METOJIOB HAYYHOrO IMO3HAHMS: SBJICHUE,
Hay4HbIH (akT, rumoresa, (u3HYeCKas BEeNWYMHA, 3aKOH, TEOPHs, HAOIIIO/CHFE, 9KCIIEPUMEHT,
MOJETHPOBaHKE, MOIE/b, H3MEPEHHE.

MaremarviKa: pelieRUe CHCTEMB! ypaBHEHHH, THHelHAs (yHKIus, napabona, rumep6oia, ux
rpaQuKH M CBOKCTBA, TPUTOHOMETpHYECKHe (YHKUHMH: CHHYC, KOCHHYC, TAHTEHC, KOTAHTEHC,
OCHOBHO® TPHIOHOMETPHYECKOE TOKJACCTBO, BEKTOPHI M HX IPOEKIMH HAa OCH KOOPIMHAT, CIIOXKEHHE
BEKTOPOB.

Buomnorms: mexammyeckoe ABMXEHHe B KHBOH IIpHpOZE, mahdysns, ocMoc, TemroodMeH
KHUBBIX OPraHHU3MOB (BH/BI TEIUIONEPE/IaYH, TEIIIOBOE PABHOBECHE), HIEKTPHYECKHE SBICHHS B KHBOI
IpUpPOIE.

XHUMHS: JIUCKPETHOE CTPOCHHE BEINECTBA, CTPOSHHE aTOMOB H MOJEKYJ, MO BElIecTBa,
MOJIIpHAd Macca, TCIIOBBIC CBOHCTBA TBEPABIX TeN, XMAKOCTEH M ra3oB, 3IEKTPHUECKHE CBONCTBA
METaJUIOB, JIEKTPOIATHYECKAS JUCCOLIHAIIMS, Fa/IbRBAHHKA.

I'eorpacus: BraxsOCTS BO31yXa, BETpEL, 6apoMeTp, TepMOMET.

Texnonorus: npeoGpasoBanue ABHKEHHME C MCIIONB30BAHHEM MEXAHU3MOB, Y4YET TpeHHs B
TEXHUKE, TIOIIIUITHUKH, HUCIIONIb30BAHUE 3aKOHa COXpaHeHHUA HMITYJIbCA
B TeXHHKE (pakeTa, BOAOMET M JpyrWe), [BHTaTelb BHYTPEHHEr0 CrOPaHHMs, MapoBas TypOHHa,
OBITOBOH XOMOMMIBHAK, KOHIMIMOHED, TEXHOIOTHH IOJIYYEHHS COBPEMEHHBIX MaTepHaloB, B TOM
HYHCI€ HAaHOMATEPHATIOB, U  HAHOTEXHOJIOTHH, ONEKTPOCTaTHYeCKas  3allHTa, 3a3eMIICHHE
SMEKTPONpHOOpPOB,  KCEpOKC,  CTPYHHBIH  NPUHTEP,  IEKTPOHATPEBaTEIbHblE  IPUOOPEL
9NEKTPOOCBETHTEILHbIE PHOOPEI, TalbBaHHKA.

10.7. Conep:xanue o6yuenns B 11 xaacce.



10.7.1. Pazznen 4. DnexrpoanHamMuka.

10.7.1.1. Tema 3. MarHuTHOE HOJE. DNEKTPOMATHATHAS HHIYKIIHS.

ITocrosHnble MarHuThl. B3auMoneiicTBHe MOCTOSHHBIX MarHuToB. MarautHoe mone. Bektop
MarHuTHOH HHAYKIMHA. [TpuHIMO cymeprno3uiun MarHATHBIX moied. JIMHUA MArdUTHOM HHIYKIHH.
Kapruna minuit MarHUTHON HHAYKIMH 110J18 TIOCTOSHHBIX MATHATOR.

MarautHoe mome npoBogHHMKA ¢ TOKOM. KapTuma jvHWH WHIyKIMH MAarHMTHOTO IIOJS
JUIMHHOTO IPAMOTO IIPOBOJIHMKA M 3aMKHYTOT'O KOJIBLIEBOTO MPOBO/I-HAKA, KATYIIKH ¢ TOKOM. OmneIT
Opcrena. BzaumoelicTBIE IPOBOJHHKOB € TOKOM.

Cuna Amnepa, e€ MOZYTTh U HAlpaBIICHHE,

Cuna Jlopenna, €& Momyms u HanpasieHue. JIBIKGHHE 3apsDKCHHOH  YaCTHIEI
B OTHOPOIHOM MarduTHOM Ioje. PaGora cuitsl Jlopenna.

SIBeHue  SNEKTPOMAarHATHOH HMHAYKIWA. [IOTOK BEKTOpa MArHHTHOM  MHIYKIHA.
ONEKTPOABHKYINAs CHNIA MHIYKIHA. 3aKOH 3eKTpOMarHuTHOH waykmun dapajes.

BuxpeBoe onekTpadeckoe Tone. OIEKTPOIBIKYINAS CHIA WHAYKIMM B IIPOBOIHHKE,
ABHIKYIIEMCS IOCTYIIATEIbHO B OTHOPOJHOM MarHUTHOM TOJIE.

IIpaBumno Jlenmna.

WupyxTuBHOCTE. SIBNCHHE CAMOMHIYKINH. DIEKTPOABUIKYINAS CHIIA CAMOMHIYKIIHH.

OHeprus MarHATHOTO IOJIsl KATYIIKH C TOKOM.

DIeKTPOMATHATHOE MOJIE.

Texnuueckue ycTpolicTBA M NPaKTHYeCKOE NpPHMEHEHWe: IIOCTOSHHBIE MArHHTEL
SNIEKTPOMArHUTHI, 37IEKTPOABHAIATE b, YCKOPHTEHN 3JIEMEHTaPHBIX YaCTHL, HHAYKIMOHHAS [1eYb,

HemoHcTpanuu

OmsiT Dpcrena.

OTKI0HEHHE TEKTPOHHOIO I1y9Ka MArHATHBIM IIOJIEM.

JIvEUHA HHAYKIHY MATHUTHOT'O T10JIS.

BsammozeiicTBre IBYX NPOBOIHHKOB C TOKOM.

Cuna Ammepa.

HeiicTBre cuibl JIopeHa Ha HOHBI 3JIEKTPOJIUTA.

SIBJieHye SIeKTPOMATHUTHON HHIYKIIHH.

INpaBuno Jlenna.

3aBHCHMOCT 3NEKTPOABIKYIIEH CHIBI MHIYKIIMH OT CKOPOCTH H3MEHEHHS MATHHTHOTO
HOTOKa.

SIBnenue caMOMHIYKIHH,

YYeHuvecKuil IKCIIepUMEHT, TabopaTopHble paboThI

M3ydeHue MarHATHOTO 101 KATYIIKH € TOKOM.

Hccnenosanne neHCTBHS IOCTOAHHOIO MArHATA HA PAMKY € TOKOM.

HccnenoBanue SBICHHS 3JI€KTPOMATHUTHON MHIYKIIHH.

10.7.2. Pazgen 5. Koslebanus ¥ BOJTHEL

10.7.2.1. Tema 1. Mexauu4eckue u 31€KTPOMATHHTHBIC KOICOaHHS.

KoneGarensnas cucrema. CBoGoHEIe MexaHHUYecKHe Koiebanus. ['apMoHrdeckre Koebanus.
Ilepuon, yactora, aMnimryna u (asa konebanuit. [IpyxuHHBNf MasTHHK. MaTeMaTHIeCKUH MAsSTHHK.
YpaBHenue rapMoRHIeCKHX KoneOanni. [[pespanienne SHEPrun IpH rapMOHHYECKHX KOIeOaHMsX.

KoneGarenpusit  KoHTYp. CBOGOAHBIE 3JIEKTPOMATHHTHEIE KONEOAHHS B  HICATLHOM
KoJIeOaTebHOM KOHTYpe. AHAIOTHA MEKIYy MEXaHMYECKUMH M 3NEKTPOMArHHTHEIMH KOJICOaHHSIMH.
®opmyna Tomcona. 3aKoH COXPaHEHHS SHEPIMH B HICATHHOM KOTe6aTeTBHOM KOHTYPE.

IIpencrasnenne 0 3aTyxalomux KojieOaHusX. BBIHYKIEHHbIE MeXaHHYECKHe KOJIeOaHM.
Pesonanc. BelHyX/IeHHBIC 31eKTPOMAarHHTHEIE KOMCOaHuA.

Ilepemennbii Tox. CHHycOMIATBHEIH IepeMeHHBIH TOK. MOIIHOCTE NEPEMEHHOTO TOKA.
AMIUTATYIHOE U JIeHCTBYIONIee 3HAYCHHE CHIIBI TOKA W HATIPSKEHHUS.

Tpaucdopmarop. IlpousBoxcTBo, mepenada W NOTpeONEHHE 3IEKTPAYECKOH OSHEPIHH.
OKOJIOTHYeCKHe PHUCKH TPH I[IPOM3BOJACTBE  JJIEKTPOSHEPrHH. KYyIbTypa  HCIIOIb30BAHHSA
9JIEKTPOSHEPIHH B NOBCEIHEBHOMN KH3HH.



Texnuueckue ycTpoicTBa M NPaKTHYECKOE NPHUMEHEHHE: 3JIEKTPHYECKHUM 3BOHOK, I'€HEpaTop
TIEPEMEHHOT0 TOKa, JIMHUH 3JIEKTpOoIepeiay. :

JlemoHcTpanuu

Uccnenosanue apaMeTpoB KoJsiebaTenpHOH CHCTEMBI (mpyKHUHHBIH
HJIA MaTeMaTHYECKUH MasSTHUK).

Habmoznenue 3aryxaromux konebanuii.

HUccrnenoBanne cBOMCTB BEIHYKACHHBIX KoIeOaHUi.

Habmonenue pesonanca.

Csoboanble ameKTpoMarHuTHBIE KoTeOaHus.

OcmmwtorpaMmbel — (3aBHCHMOCTH — CHJIBI  TOKA M HANPSHKEHHS OT  BPEMEHM)  JUId
3NIEKTPOMAarHUTHEIX KOoJteOaHmii.

Pesonanc npu mnocienoBaTebHOM COEAMHEHHH PE3UCTOPa, KATYIIKH HHIYKTHBHOCTH H
KOHJICHCaTOopa.

Mojens TuHUH 3NeKTpoepejayH.

Yueruueckuit sKCriepuMenT, 1abopaTopHble paboThI

Hccnenosanme 3aBUCHMOCTH NEpHONa MalbIX KOJeOaHHH IPy3a HAa HHWTH OT JUIMHLI HUTH H
Macchl rpysa.

Hccnenosanue nepeMeHHOr0 TOKa B LIENH W3 MOCIEN0BATENFHO COEqUHEHHBIX KOHICHCATOPA,
KaTyIIKH B Pe3UCcTopa.

10.7.2.2. Tema 2. MexaHHYECKHE W 37IEKTPOMArHAUTHEIE BOJHEL

Mexanudeckne BOJIHBI, YCIOBHs pacmpocrpaHerus. [lepuon. CKOpoCTs pacnpoCTpaHEHHsS H
nmiHa BONHEL [lomepeynsle W nmpomonsHEle BOMHBEL WHTEpdepeHims H Iudpakims MeXaHHYECKHX
BOJTH.

3syx. CxopocTs 3ByKa. I'poMkocTs 3ByKa. Beicota Tona. Tem6p 3ByKa.

ONeKTPOMATHHTHBIC BOJHBL, YCIOBHS H3JIy4eHHs 3JIEKTPOMATHATHBIX BOTH. B3amMHas
opueHTanHs BeKTopoB E, B, v B snekrpomarHuTHOH BonHe. CBOMCTBA 5IEKTPOMATHUTHBIX BOJIH:
OTpakeHueE, IpeJIOMIICHHE, HOJIAPH3ALHA, nudpakus, HHTepQEpEHIHA. CxopocTs
3JIEKTPOMAarHUTHEIX BOJIH.

[1Ixarna 3eKTPOMarHUTHEIX BOJH. [IpuMeHeHre 37IeKTPOMATHHTHBIX BOJIH B TEXHUKE U OHITY.

[IpurOMnE! pagnocBs3u U TeneBHAeHus. Paauonokamnmus.

DJIEKTPOMarHUTHOE 3arpsi3HEHHE OKPYIKAIOIMEH CPEIbL.

Texuuyeckre ycTpoiicTBA W IPaKTHYECKOE IPUMEHEHHE: MY3BIKATBHEIE HHCTPYMEHTEI,
YIBTPa3ByKOBasl AHArHOCTHKA B TEXHHKE M MEIMIIMHE, pagap, PaAHONpHEMHHNK, TEICBH30p, aHTCHHA,
tenedon, CBY-meus.

JlemoHCTpanuu

O6pazoBanue u pacpoCTpaHEHHE MONEPEYHBIX M IPOIOIBHEIX BOIH.

Konebmomeecs Te/10 Kak HCTOYHHK 3BYKA.

Habmoznenne oTpaxeHUs U NPETOMIICHHS MEXAHHYECKHX BOJIH.

Habmopenne untepdepenunn u gudpakiun MEXaHAYECKHX BOJIH.

3BYKOBOM pe30HaHC.

Halmonenue cBs3u rPOMKOCTH 3BYKa H BBICOTHI TOHA C aMILTHTYOM ¥ YaCTOTOM KoTeGanmuii.

Heccnenosanue cBOHCTB 2/1€KTPOMArHHTHBIX BOJIH: OTpaKeHHE, IIPEIOMIECHHE, [OJIApH3aIns,
mudpakiws, aHTEphEpEHIS.

10.7.2.3. Tema 3. OnTHKa.

['eomerpuyeckas ontuka. [Ipamonnneiinoe pacpocTpaneHHe CBETa B OTHOPOHOH cpene. JIyd
cBeTa. ToYeuyHbIH HCTOYHHK CBETA.

Orpaxkenne cBeTa. 3aKOHB! OTpaXkeHHs cBeTa. [locTpoeHne n300pakeHu B INIOCKOM 3epKaJle.

[Ipenomnenne cBera. 3aKOHBI IPENOMIECHHS CBETAa. AGCOMIOTHBIN MOKa3aTesh IPEJOMICHHS.
[TomHoe BHyTpeHHEE OTpa)keHue. [IpenebHbIH Yol IOMHOr0 BHYTPEHHEr0 OTpakKeHH .

Hucnepcus cera. CiioxHsIi coctas 6enoro ceera. L{ser.



Cobuparomme ®  paccemBaromme smH3s.. ToHKas JmH3a. @okycHOE paccTOsHHE
W ONTHYeCKas CHia TOHKOH  ymH3bl.  Iloctpoenme  m3oOpakenuii B coOHMparomux
U pacCenBaroOmuX JMuH3axX. PopMysia TOHKOH JTHH3EL Y BeIHYCHHE, JaBaeMOoe JTHH30IL.

IIpemensl IPUMEHAMOCTH T€OMETPHYECKOM ONITHKH.

Bomnosas onruka. Unrepdepenrius ceeta. KorepenTHsle HCTOYHUKA. YCIOBHS HAOIIOICHHS
MakCHMyMOB W MHHUMyMOB B HHTCP()EPEHUMOHHONW KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHHKOB.

Hudpakuus cpera. [Judpakuronnas perméTka. YcioBre HabMIONCHAS IIIABHBIX MaKCHMYMOB
TIpH [1a/ICHAH MOHOXPOMATHYECKOT'0 CBETa Ha M (PPAKIHOHHYIO PEITETKY.

IMonapu3sanus ceera.

Texnuyeckue ycTpolicTBA M NPAKTHYECKOe NPHMEHEHHE: OYKH, Jyna, ¢oroanmapar,
NPOCKIHOHHKIHA anmnapar, MAKPOCKOMN, TENECKOIN, BOJOKOHHAS ONTHKA, AH(PAKIHOHHAS pemérka,
MOJIAPOH L.

HemoHcTparuu

I1psivonaneiinoe paciipocTpaHenue, OTpakeHHe | IPEIOMIEHHE cBeTa, ONTHYECKHE npubOpEL

ITonroe BHyTpenHee oTpaxkenue. Mozens cBeTOBOIA.

Wccnenopanne cBONCTE n306paskeHHii B IHH3AX.

Mopenn MEKpOCKOIIa, TeecKora.

HaGmonenue untepdepenmun ceera.

HaGmonenne nudpaxnuu ceera,

Habmonenne nucnepcuu cera.

ITomy4yenne crexTpa ¢ IOMONIBIO TPU3MEL.

Ilonyuenue criexTpa ¢ MOMOIBIO MH(BPAKIHOHHOMN pemeTKy.

Habmonenue nonspusanuu ceera.

Y4eHuuecKui IKCIIEPEMENT, 1a60opaTopHEIe PaGOTH

Viamepenue mokasarerns IpeloMICHHS CTEKIIA.

HccnenoBanne cBoiicTs n306pakeHuil B THH3AX.

Habmonenue mucnepcun crera.

10.7.3. Pasnen 6. OCHOBEI ClIEHATBHOM TEOPHH OTHOCHTEIBHOCTH.

I'paninpl NPHMEHMMOCTH  KJIACCHYECKOH MeXaHHKI. [Toctynarel crenmamsHOM TeopHH
OTHOCHTEJIPHOCTH: HHBAPHAHTHOCTH MOJYJISL CKOPOCTH CBETa B BAKYYME, NPHUHIHI OTHOCHTEILHOCTH
OlinmTeiina.

OTHOCHTENILHOCTS OTHOBPEMEHHOCTH. 3aMe/IIeH e BPEMEHH COKpAaIeHHe JJIUHEL

OHEPrus H UMITYJIBC PENSTHBHCTCKON JACTHIIEL.

Cas3b MacChl ¢ SHEpruel H UMITYTECOM PEIATHBUCTCKON YaCTHIIBL. DHEPrus MOKOs.

10.7.4. Paspmen 7. Kaaroas ¢usuxa.

10.7.4.1. Tema 1. DieMeHTEI KBAHTOBOM ONTHKH .

®@oronsr. dopmyna Ilnamka cBsm JHEprHE doroma ¢ ero wacroroit. Dmeprus
M UMITYJIBC (POTOHA,

Orkperre u mccnenosanue ¢otosddexra. Ombirsr A.I'. CTonerosa, 3aKOHEL boroaddexra.
Ypaenenne Dtnmreitna s porosddexra. «Kpacuas rpannna» Gporoaddexra.

Hasnenue ceera. Onprre [1.H. Jle6enena.

Xmmudeckoe JelicTBre cBeTa.

Texnuyeckme ycTpoiicTBA M NpaKkTHYECKOEe NPHMEHEHHE: torosnement, ¢oromaTHk,
conHevHas 6arapes, CBETOIHO,.

HemoHcTpanuu

Dotoaddexr Ha yeTaHOBKE ¢ HHHKOBOM [IACTHHOIH,

Hcenenosanue 3akoH0B BHEIIHEr0 GoToahdeKTa.

Ceerommon.

Conneunas Garapesi.

10.7.4.2. Tema 2. CtpoeHue atoma.



Mopens atoma Tomcona. OmbiTsr Pesepdopaa mo paccesnuio o -gactui. [T1anerapras Moznes
aToma. IMTocTynater Bopa. U3nyuerue " NOTJIOLICHHUE toroHOB
IpA [EPEXOJIe aroMa C OIHOTO YPOBHS SHEPruH Ha Apyrodl. Buasl cnextpos. Chektp yposHeit
SHEPIuHu aroMa BOJ0poJa.

Bonmossie cpoiicTBa gacTun. Bomuer ne bpoits. KopryckynspHo-BoIHOBO#M yarusMm.

CrioaTaHHOE ¥ BEIHY)KAEHHOE H3IIyUYeHHE.

Texnmgeckme ycTpoiicTBA W  NpaKTHYECKOe NpPUMEHEHHe: CHEeKTpadbHBI  aHAIH3
(CIEKTPOCKOI), J1asep, KBAHTOBBIA KOMITBIOTED.

JemoncTpanuu

Mopens onsita Peszepdopaa.

OmnpeneneHne JUIHHEL BOJIHEI Jia3epa.

Habmonenue miHefvaThIX CIEKTPOB H3IYYEHHUS,

Jlasep.

Yuenudeckui sKcIiepHMeHT, TabopaTtopHbe paboThl

Habmoaenue maneivaToro crexrpa.

10.7.4.3. Tema 3. AtomHOE spO.

OKCIEePUMEHTEI, JOKA3HIBAIOIIHE CIOKHOCTh CTPOEHHS sipa. OTKPBITHE pPajMOaKTHBHOCTH.
Omnerrsr Pesepdopsia mo onpe/eneHHIO cocTaBa pajgloakTHBHOTO H3mydenus. Colicrpa ambda-, Hera-,
ramMma-u3JIy49eHus. Bmastaue PaiMOaKTHBHOCTH
Ha JKUBBIE OPTaHU3MEL.

OtkpeiTie npotona u Hefitpona. Hyknonsas mopens sapa IeiisenGepra—MBanenko. 3apsn
aapa. MaccoBoe gncno sapa. M3oroms..

Anbba-pacnan. ONeKTPOHHBII W MO3WTPOHHBLIA OGera-pacman. I'aMma-m3nyueHme. 3aKoH
PanHOaKTHBHOTO pacraja.

JHeprus CBA3M HYKJIOHOB B siape. Snepusie cunsl. Jedekt Maccs! sapa.

Snepusle peaknuuu. [lenenne u CHHTES S€ep.

Snepusiit peakrop. Tepmosnepusiii cunaTe3. [Ipo6ieMsl B HEPCHIEKTHBSI AAEPHON SHEPreTHKH.
OKOJIOTHYECKHE aCTIeKThI SAEPHOM SHEPreTHKH.

OnemenTapHsIe acTHIEL OTKPLITHE TO3UTPOHA.

MeTo/pI HAOMIONEHNS U PErHCTPALUH 3JIEMEHTAPHEIX YACTHIL,

DyHnameHTaNBHBIE B3aUMOAeHCTBHS. EMHCTBO (U3MUecKo# KapTHHEI MEpa.

TexHuyeckwe ycTpoiicTBa M IpaKTHYecKoe IIPHMEHEHHe: I03MMETp, Kamepa BuibcoHa,
SIEPHBIA peakTop, aroMHas 6omba.

JemoncTpanuu

CuéTuMK HOHM3HPYIOMMX JACTHII.

Yuenudeckuit SKCIIepUMenT, TabopaTtopHsie paboTsl

Hccnenopanue Tpexos gactuil (o rotoBsM oTtorpadusm).

10.7.5. Paznen 8. DneMeHTHI aCTPOHOMHH ¥ aCTPODHIAKH.

OTansl pa3BUTHSA acTpOHOMHH. [IpHKIagHOE B MEPOBO33PEHYECKOE 3HAYCHHE ACTPOHOMHH.

Bun 38é31H0r0 Heba. Co3Be3us, ApKue 3BE3151, IUIAHETHI, HX BHUMOE JBHIKCHHE.

Conneunas cucrema.

Comnne. Commeunas akTuBHOCTh. Mcrounuk sHeprum ComEma ®  3BE3m.  3BE3EL
HX OCHOBHBIE XapaKTePHCTHKH. JHarpaMma «CIEeKTpaIbHBIA KJIAcC — CBETHMOCTBY. 3BE3JBI INIABHOM
NOCIIEI0BATENLHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTDY IS 3BE3]] ITIaBHOM MOC/IE0BATEILHOCTH.
BryTpennee crpoenue 38&37. CoBpeMeHHbIe IPEICTABICHAS O IPOMCXOKICHHUH H dBoonus ConHna
H 3BE3]1. DTarbl JKU3HHA 3BE3]I,

Mneunsiit [Tyts — mama Ianaktuka. TTonosxkenuwe u newxenune Connma B [anaxtuxe. Tums:
ranakTvk. PajguoranakTuky u ksasapsl. UEpHbIe BIPHI B A/paX rajakTHK.

Beenennas. Pacmmpenue Bcenennoit. 3akon Xa06na. Pasberanwe ranaktux. Teopus
Bonsmioro B3peBa. PenmukroBoe usnyyenue.

Macmrabras crpykrypa Beenennoit. Meraranakruka.

Hepeménnsle npobiieMsl aCTPOHOMHEH.



Yyenuueckue HabIoONeHHS

Habmoniennst HeBOOPYKEHHEIM TIA30M ¢ HCIONB30BAHEEM KOMIBIOTEPHBIX IIPUIIOKEHAN I
ONPENIC/ICHNs] IIONOXKEHUs HeOeCHbIX OOBEKTOB Ha KOHKPETHYIO HATy: OCHOBHBIE CO3BE3JIHS
CeBeprOro Nosymapus u spKue 38831151,

Habmonenus B teneckon Jlynsr, nnaser, Miteunoro [IyTn.

10.7.6. O6o6maromee moBTOpeHHE.

Poms ¢wm3uxkm wu actpomomuu B 9KOHOMHYECKOM, TEXHOJIOIHYECKOH, CONMAIBHOM
H OJTHYECKOH clepax [eATeNbHOCTH 4YeNoBeKa, pOIb M MEcTo Gu3uKkE ® acTpoHOMHH
B COBPEMEHHOH HAyYHOI KapTHHE MHpa, POIIb GU3MYECKON TEOPHH B ¢dopmupoBaHuH TIpeICTABNCHHIT
0 busugecKoi KapTHHE MHpa, MecTo ~  ¢u3HuecKoi KapTHHEI MHpa
B 00IIEM STy COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX NPENCTABICHUHA O IPHPOJIE.

10.7.7. MexupenMeTHEIe CBS3H.

Usygenme xypca ¢usuku GazoBoro ypoBHA B 11 Kiacce ocymecTBisercs ¢ yd&TOoM
COTIEPKATE/ILHBIX MEXIPEIMETHBIX CBA3EH C KypcamMu MaTeMaTHKH, GHOIOTHH, XHMHUH, reorpajuu u
TEXHOJIOTHH.

MexnpeMeTHEIe MOHSTHS, CBI3AHHBIE ¢ H3yYeHHEM METONOB HAy4HOT'O IO3HAHMS: ABJICHHE,
Hay4HblH (akT, rumoresa, (usMuecKas BeNHUMHA, 3aKOH, TEOpHs, HaOJFONEHHEe, SKCIEPHMEHT,
MOZEITHPOBAaHHE, MOJIEIIb, H3MEPEHHE.

Matematnka: pelleHHe CHCTEMBI YpaBHEHMIL, TPHITOHOMETpHYECKHE (GYHKIHH: CHHYC,
KOCHHYC, TAHIrHC, KOTAHICHC, OCHOBHOE TPHTOHOMETPHYECKOE TOKIECTBO, BEKTOPEI H HX IPOEKIUH
Ha OCH KOOPZHHAT, CIIOXEHHE BEKTOPOB, TPOU3BOIHBIE YIEMEHTAPHBIX (DYHKIHMI, OpU3HAKA HOA00Hs
TPCYTOIILHHUKOB, ONpPEeIeHHe IIOIAIH IUTOCKUX GUryp U 00béMa Tell.

Bronorua: osnexrpuueckue sBreHES B KUBOI IPHPOJIE, KoJieOaTeNsHEIE JBHKEHUS
B OKMBOM IIpHpOJie, ONTHYECKHE SBICHHS B  IKHBON Opupoje, JeHCTBHE pajualuH
Ha YKMBBIE OpPraHU3MEL.

XUMHS: CTPOCHHE aTOMOB H MOJIEKY/I, KPHCTA/LTHIeCKas CTPYKTYpa TBEPIBIX TEJ, MEXAHH3MEI
06pasoBaHus KPHCTALIMIECKOH PEMIETKH, CIIEKTPATbHEIT aHAII3,

I'eorpadus: MarmuTHEIe momoca 3eMIH, 3amekHM MATHHTHEIX pyZ, dorochéMka 3eMHOM
TIOBEPXHOCTH, IIPEJICKa3aHHE 3EMIIETPSACEHHUIA. 4

Texuomorus: mHHE 3meKkTpomepesay, TCHEPATOp IEePEMEHHOI0 TOKa, 3JIEKTPOJBHTATENb,
VHAYKIMORHAA  TIe4b, panap, pajHONPHEMHHK, TeNEBH30p, aHTeHHa, Tenedon, CBU-meus,
TPOEKIMOHHBIN amIapar, BOIOKOHHAs ONTHKA, COIHEYHas GaTapes.

10.8. Ilnannpyemble pe3yIbTaThl 0CBOCHHS NporpaMmsel N0 (pH3HKe HA YPOBHE CPEIHEro
obmero obpasoBaHus

10.8.1. OcBoenne yueGuoro mpeamera «®usukay» Ha YPOBHE cpenHero obimero o6paszoBaHus
(6asoBelit ypoBeHB) AOKHO 0GECHEYNTS NOCTHKEHHE CIIE/TYIOIMUX THIHOCTHEIX, METAIPEAMETHEIX H
IPEAMETHBIX 06pa30BaTeNBHEIX PE3YIILTATOB.

JImgnocTHBIE pe3ysIbTaThl OCBOCHHS y4e6HOro opeaMeTa «Du3uKa
AOTDKHBI OTpaXkaTh FOTOBHOCTh U CHOCOOHOCTB 00YYAIOIIMXCS PYKOBOLCTBOBATHCS chopmupoBaHHOH
BHYTPEHHEH MO3UIMUeEH JIMIHOCTH, CHCTEMOH NEeHHOCTHBIX OPHEHTAIHH, MO3HTHBHBIX BHYTPEHHHX
YOEXKIeHUH, COOTBETCTBYIOMMX TPAIMLMOHHBIM HEHHOCTSIM POCCHICKOro 0OIIecTBa, pacIiMpeHHe
KH3HCHHOTO OIbITA M OIBITA JEATENPHOCTH B IPOLECCE PEaTH3aUUi OCHOBHBIX HalpaBJICHAN
BOCTIHTATEIbHON [IEATENLHOCTH, B TOM YHCIIE B YACTH:

1) rpaxxnanckoro BocnuTanus:

ChOPMHPOBAHHOCTE  IpPaKNAHCKOM  [TO3MIMH oby4aiomerocs  Kak  aKTHBHOIO
H OTBETCTBEHHOI'O WIEHA POCCHICKOro 0bImecTna;

IPUHSATHE TPaJMIIHOHHBIX 00IIeYenoBeYeCKuX I'YMaHUCTHYECKHX
1 I€MOKPAaTHYECKHUX [IEHHOCTEH;

TOTOBHOCTE BECTH COBMECTHYIO [EATENBHOCTP B HHTEpecax TIpPakIaHCKOTO oOIIecTBa,
YHaCTBOBATEH B CAMOYNpPaB/ICHAH B WIKOJIE U JETCKO-FOHOIIECKHX OPraHH3aIHsX;

YMCHHE  B3aHMOJCHCTBOBATH €  COLNMAIBHBIMH  MHCTHTYTAMH B  COOTBETCTBHH
C UX QYHKIHSIMH ¥ Ha3HAYCHHEM;



TOTOBHOCTE K T'YMaHHTAPHOH M BOJIOHTEPCKO# IEeITENLHOCTH;

2) NaTpHOTHYECKOTO BOCIIHTAHHUS:

COPMUPOBAHHOCTE POCCHHCKON TPakAAHCKOM HICHTHIHOCTH, TATPHOTH3MA;

[CHHOCTHOE OTHOIIEHHME K TOCYIapPCTBCHHBIM CHMBOJIaM, JOCTHXEHHUAM POCCHUCKHX YUEHBIX B
001acTH QH3MUKH U TEXHHUKE;

3) AYyXOBHO-HPABCTBEHHOT'0 BOCITHTAHHSL:

cOpMAPOBAHHOCTE HPABCTBEHHOTO CO3HAHHS, STHIECKOTO IOBEICHS;

CIIOCOOHOCTH OIIEHHUBATh CHTYAIHIO u [IpPUHHMATh OCO3HAHHBIE
peIneHus, OPHEHTHPYACH Ha MOpalIbHO-HPaBCTBEHHEIE HOPMBI U LIEHHOCTH,
B TOM YHCJIC B JEATCILHOCTH YYEHOTO;

OCO3HaHHE JIMYHOT'O BKJIa/la B IOCTPOSHUE YCTOHYHBOro OyAyIIero;

4) 3CTeTH4eCKOr0 BOCIIUTAHHA:

9CTETHYCCKOE OTHOIIEHHE K MHpY, BKJIOYAs SCTETHKY HAYYHOTO TBOPYECTBA, MPHCYINETO
(pusuyeckoii HayKe;

5) TPYHIOBOTO BOCIIMTAHHS:

HMHTEPEC K Pa3IHYHBIM chepam npodeccCHOHATBEHOM JEATENbHOCTH,
B TOM YHCII€ CBA3aHHBIM ¢ QU3HKON M TEXHHKOM, YMEHHE COBEpIIATH 0CO3HAHHBIN BEIOOp Oymymieit
npoeCCHy U peanu30BbBaTh COOCTBEHHEIE KIH3HEHHBIE [UTAHEL,

TOTOBHOCTh H CHOCOGHOCTH K 0OpasoBaHMIO M camM006pa3soBaHHMIO B 006MacTH (H3HKA Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 9KOJIOTHYECKOro BOCHHTAHMUS:

CHOPMHPOBAHHOCTh  JKOJNOTHYECKOH KyNbTYpPE, OCO3HAaHHE IJIOGATLHOIO XapakTepa
3KOJIOTHYECKHX Mpobriem;

IUTAHHPOBAHHE H OCYINECTBIICHHE AEHCTBHH B OKpPYXKAIOINEH Cpejie Ha OCHOBE 3HAHHUS LeNei
YCTOMYMBOIrO Pa3BUTHS YEJIOBEUECTBA; g

Pacmupenne ombiTa IesATEIBHOCTH 3KONOTHYECKOH HAIPABICHHOCTH HA OCHOBE HMEIONIHXCH
3HaHHWHA 110 QHU3HKE;

7) UEHHOCTH HAYYHOTO MO3HAHHS:

¢)OPMEPOBAHHOCTE MHPOBO33PEHHA, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pa3sBATHA
(u3uyecKoit HaykH;

OCO3HaHHE NEHHOCTH HAYYHOH JAEATe]bHOCTH, FOTOBHOCTh B IIPOIECCE H3YYEHHs (GH3IUKH
OCYIIECTBIIATE IPOEKTHYIO H MCCIENOBATENBCKYIO NEATENBHOCTD HHANBAIYAILHO | B IPYIITIE.

10.8.2. B mpomecce /[OCTHXEHHS JMYHOCTHBIX PpE3YIBTATOB OCBOEHHS pOrpamMMEI
mo (H3WKEe I YPOBHS CpEIHEro o0uiero o6pa3oBaHHSA Y OBYYArOIHXCS COBEPIICHCTBYETCA
SMOIMOHAIBHBIH HHTEJUIEKT, IPE/II0aralomui cOpMAPOBAHHOCTE:

CaMOCO3HAHHA, BKIIFOYAIOMIETO CIOCOOHOCTh ITOHHMATh CBOE IMOIMOHAIHHOE COCTOSHHE,
BUIICTE HANPaBJICHUA Pa3BUTHS COOCTBEHHOM SMOLMOHANBHOM chepsl, GBITh YBEpEeHHEIM B cebe;

CaMOpEryJIMpOBaHusl, BKITIOYAOIIEr0 CaMOKOHTPOJIb, YMEHHE IIPHHAMATH OTBETCTBEHHOCTH 3a
CBOE MOBEJCHHUE, CIOCOOHOCTh AJANTHPOBATHCA K SMOLMMOHAIBHBIM H3MEHEHHSIM | NPOSIBIATE
THOKOCTB, OBITH OTKPHITEIM HOBOMY;

BHYTPEHHEHl  MOTHBAalMH,  BKIIOYAIOmIEH  CTPEeMIEHHE K  JOCTHKEHHIO  IEJH
H ycrnexy, ONTHMH3M, HHHIIMATHBHOCTb, YMEHUE NEHCTBOBATE, HCXOS U3 CBOMX BO3MOIKHOCTEH;

SMIIATHH, BKIOYAIOMEH CIOCOOHOCTH TOHHMATh SMOLMOHAIBHOE COCTOSIHHE JpPYIHX,
YUUTBIBATE ~ €r0  IpH  OCYIECTBICHWH  OOMEHHsA,  CIOCOGHOCTE K COYYBCTBHIO
U COTEPEKUBAHHMIO; :

COLMANBHBIX  HABBIKOB,  BKMIOYAIOMIAX  CIIOCOOHOCTE  BBICTpAMBaTh  OTHOINCHHA
C IPYTUMH JIIOABMH, 3a00THTBCS, IPOSBIIATE HHTEPEC H pa3peliaTh KOHDIHKTEL

10.8.3. MetanpeameTHbIe pe3yIbTaThl OCBOEHHS MPOrPAMMEI CpE/IHEro 06IIero oGpasoBaHus
IOJDKHEI OTPaXKaTh:

10.8.3.1. OBnanenue yHUBEpCAIBHBIMA T03HABATENHHBIME JCHCTBHAMHA:

1) 6a30BbIE IOrMYECKHE ACHCTBUS:



CaMOCTOATENBHO  (GOPMYIHPOBaTP H AKTyalTH3HpOBaTh IPOONEMY, PACCMATpHBAThL eé
BCECTOPOHHE; ’

OTIPENETIATE IIENH eATeIbHOCTH, 3aaBaTh IapaMeTPhl U KPUTEPUH HX JOCTHKEHHUS,

BBISBJIAT 3aKOHOMEPHOCTH H IPOTHBOPEYHS B PACCMATPUBAEMBIX (DH3HUECKUX SBIICHUAX

paspabarbiBaTh MIIaH peIeHHs MpoGieMBl ¢ YIETOM aHATH3a MMEIOLIUXCH MaTepHANBHBIX H
HEeMaTepHaIbHEIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATENLHOCTh, OLIEHHBAaTh COOTBETCTBHE DE3YJILTATOB IEJIAM,
OLICHUBATH PHCKH IOCIECTBUH NeSITETHOCTH;

KOOpPAMHHPOBaTh M  BBIIONHATH pabOTy B  YCIOBHAX pEAIBHOTO, BHUPTYATBHOTO
¥ KOMOMHUPOBAHHOTO B3aHMOJIEHCTBHS;

PasBHBATh KPEATHBHOE MEIILICHHE IIPH PEILICHHH XXU3HEHHBIX IIPo0IeM.

2) 6a30BBIe HCCNEN0BATENBCKHE NeHCTRHSA:

BJIAJICTh HAYYHOH TePMUHOIIOTHEH, KIIOYEBEIMH NOHATHSIMHA H METOAaMH QH3HIECKOMH HAyKH;

BIIA[IETh ~ HABBIKAMH  y4eOHO-HCCIIENOBATENBCKOM M MpPOEKTHOH  JIeATEIbHOCTH
B obnactu Qushkw, CroCOGHOCTBIO B FOTOBHOCTHIO K CAMOCTOATENBHOMY TIOHCKY METOIOB pelneHus
3a/1a4 U3UIECKOTO CONEPIKAHNS, IPUMEHEHHIO PA3THIHBIX METOJIOB TO3HAHMS,

BJIAJIETH BHIAMH HAEATEBHOCTH o HOTY9CHHIO HOBOT'O 3HaHU,
Cro MHTEPHpETalliy, NPpeodpa3oBaHkIO ¥ NPUMEHEHHIO B PA3iMYHBIX YYEOHEIX CHTYAIUfX, B TOM
9HCIIE TIPH CO3/JaHUH YYeOHBIX IIPOEKTOB B 061acTH husmiu;

BBIBIIATH [IPHIUHHO-CIIC/ICTBEHHBIC CBA3H M aKTYalM3MpPOBaTh 3aady, BEIIBUIraTh THIIOTE3Y €&
PCIICHHA, HAXOIUTh apryMEHTBI JUIS I0Ka3aTeNbCTBAa CBOMX YTBED)KICHUH, 3a/1aBaThb NapaMeTpsl H
KPUTEPHHU PELICHHS;

aHATN3UPOBATh IOJTYYCHHEIC B XO/€ PELICHUA 3a[]a4d Pe3yJIbTaThl, KPDHTHYECKH OIEHHBATH HX
[OCTOBEPHOCTD, IIPOIHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBHUSIX;

CTaBATH M (OPMYIHPOBaTh COOCTBEHHBIC 3a1aydl B 06Pa3oBATENLHOH NEATEIPHOCTH, B TOM
YHCIIE IIPY U3ydeHUH DH3UKH;

AaBaTh OLICHKY HOBBIM CHTYaI[HsM, OLEHABATh IPHOOPETEHHEIH OITBIT;

YMETB NEPEHOCHTH 3HAHHS 110 QHU3MKE B IIPAKTHYECKYIO 00JIACTE XKHU3HE (e TeTbHOCTH;

YMETE MHTETPHPOBATE 3HAHMSA U3 Pa3HBIX IIPEAMETHBIX 06/1acTel;

BBIIBHIaTh HOBBIC HIICH, [IPE/IaraTh OPHIMHAIBHBIC IIOAXObI M PEIIECHHUS;

CTaBUTH IPOOJIEMBI U 3a11a49H, JIOITYCKAIOIIHE A/IbTEPHATHBHEIE PEIICHHS.

3) pabora ¢ uadpopManueii:

BJIaJICTh HaBBIKAMH HOJY4YEHH nHOopManHH ¢bu3zugeckoro COZlepIKaHusA
U3 MCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSTEIIEHO OCYIIECTBIATH MOMCK, AHATH3, CHCTEMATH3AMMIO U
HHTEPIIPEeTalHIO HH)OPMAIMH PA3IMYHbIX BUIOB B (OPM IpEICTaBICHHS;

OIICHHBATH JOCTOBEPHOCTh HH(OPMAIIHH;

HCIIONL30BAaTh  CpeICcTBA  MH(QOPMAIMOHHBIX W KOMMYHHKAIIHOHHBIX  TEXHOJIOTHIf
B PCHICHWH KOTHHTHUBHBEIX, KOMMYHHMKATHBHBIX H OpraHH3alMOHHBIX 3a4ad ¢ COOOfeHHEM
TpeGOBaHMi 3PrOHOMHKH, TEXHHKH O€30MACHOCTH, THIHEHSI, pecypcocOepeeHHsl, MPaBOBBIX H
3THYECKUX HOPM, HOPM HH(OPMAIHOHHON 6€301aCHOCTH;

CO3/1aBaTh TEKCTEl QU3MYECKOrO COMEPKAHHS B PA3iUYHBIX (OpPMATax ¢ y4STOM Ha3HAYCHHS
uHQOpPMAIMM M IeNeBOM AayIWTODHH, BEIOMpas ONTHMANBHYIO (opMy MNpeACTaBICHHS H
BH3yaITH3aIUH.

10.8.3.2. Opnragerne yHABEPCATEHEIME KOMMYHHKATHBHEIMH JIEACTBHSMH:

1) obmenue:

OCYIIECTBIIATH OOIMEHHe Ha YPOKaxX (DH3HUKH B BO BHE-YPOUHOH JEATEIHHOCTH;

Pacro3HaBaTh MPEIIOCHUIKE KOHDIMKTHBIX CHTYALHH A CMATYaTh KOH(IHKTEI

PasBEPHYTO ¥ JIOTUYHO K3JIarath CBOK TOUKY 3PEHHS C HCIIOIB30BAHHEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAs JeSTeIbHOCTE:

IOHMMATh H HCIIOIb30BaTh IPEMMYINECTBA KOMAHIHON M HHIMBHIYATbHON paboTEI;

BEIOHpAaTh TEMATHKY M METOJB COBMECTHLIX IEHCTBHH ¢ y4éToM OOIIMX HHTEPECOB, H
BO3MOKHOCTEH KaXIOTO WieHa KOJUIEKTHBA,;



TPUHAMATE eI COBMECTHOH IeATENIbHOCTH, OpPraHH30BEIBATE M KOOPAMHHPOBATH JICHCTBUS
110 €€ JOCTHIKEHHIO: COCTABIATH IIJIaH JEHCTBHUMN, pacHpeNeaTh POJIH ¢ Y4€TOM MHEHHH YIaCTHHKOB,
obcyxIaTh pe3ynbTaThl COBMECTHOM paboThI;

OILICHHUBATh Ka4€CTBO CBOEr0 BKJIAJa M KaKIOro yJacTHHKAa KOMaH[bl B OOIIHH pe3yiasTar mo
pa3paboTaHHEIM KPHTEPHAM;

IpejjaraTh HOBBIE IIPOEKTHl, OLEHHMBATH HJEH C IIO3UIIMH HOBHU3HBI, OPHUTHHAILHOCTH,
MPaKTHYEeCKON 3HAYUMOCTH,

OCYILECTBIATH IO3HTHBHOE CTPAaTErHYECKOE IIOBEJEHHE B Pa3IMYHBIX CHTYalHAX, IPOSBIATH
TBOPYECTBO H BOOOpaskeHHe, OBITh HHHIMATHBHBIM.

10.8.3.3. OpnaneHne yHHBEPCAILHBIMH PETYIATHBHBIMY JCHCTBHIMU:

1) camooprasu3anus:

CaMOCTOATENPHO OCYIISCTBIATE IIO3HABATEIBHYIO MAEATENPHOCTE B 00NMacTH OGH3HKH H
aCTPOHOMMH, BEIIBJISTE MPOOJIEMEI, CTABUTH B OPMYITHPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIbHO COCTaBNATh IJIaH pEIIeHHs pacyéTHBIX M KauyeCTBEHHBIX 3ajad, IUIaH
BBIITOTHEHHMS IPAKTHYECKOH paboThl ¢ YYETOM MMEIOIUXCS PECYpPCOB, COOCTBEHHBIX BO3ZMOKHOCTEH H
[pEeaIOYTeHU;

JaBaTh OILIEHKY HOBBIM CHUTYaLIHsIM; ;

PacIIHPATE PaMKH y9eOHOTO IMpeAMeTa Ha OCHOBE JIMYHBIX IIPEIIOYTCHHUI;

Jie7aTh OCO3HAHHBIA BEIOOp, apryMEHTHpPOBaTh €ro, OpaTe Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;

OLICHHBATh NPHOOPETEHHEIH OIIBIT;

crocoOCcTBOBAaThE (POPMUPOBAHUIO W MPOSBICHHIO SPYIUIUH B 001acTH (H3HUKH, IOCTOSHHO
IOBEIIATE CBOM 00pa30BaTe/IbHBIA U KYJILTYPHEL YPOBEHb.

2) CaMOKOHTPOIIB!

JlaBaTh OLEHKY HOBBIM CHTYallMsM, BHOCHTH KODPEKTHBEI B JEATENBHOCTH, OLIEHHUBATh
COOTBETCTBHE PE3Y/IBTATOB LIEIISIM;

BJIaJE€Th HaBBEIKAMH IIO3HABATENLHOH pedIeKCHHM KaK OCO3HAHMS COBEPIIAEMBIX NCHCTBHH U
MBICTHTEIBHBIX IIPOLIECCOB, HX PE3YJIBTATOB H OCHOBAHUI;

HCIIOIb30BaTh IPUEMBI peIeKCHH Ul OLICHKH CHUTYalluy, BEIOOpa BEPHOTO PelIeHus;

YMETh OLIEHUBaTh PUCKH M CBOEBPEMEHHO IIPHHUMATE PEIIECHHS 110 MX CHHYKEHHIO;

[IPHHAMATL MOTHBBI ¥ apryMEHTHI IPYTHX IIPU aHaJIU3€e pe3yIbTaToB JAEATEIbHOCTH.

3) npunaTHe cebs U ApYTHX:

IpHHEMATH cebsl, IOHMMadA CBOH HEIOCTATKA M JOCTOMHCTBA;

IPMHAMATE MOTHBBI ¥ apryMEHTHI IPYTHUX IIPU aHATH3e pe3yIsTaToB JeATeIEHOCTH;

IIPA3HABATH CBOE MPABO U MPaBO APYrUX HA ONIHMOKH.

10.8.4. IlpenqmeTHBIE pe3ynbTaThl OCBOCHHS IporpaMMbl mo ¢u3uke. B mpomecce H3ydeHHS
Kypca Kypca dusuku 6a30Boro ypoBHs B 10 Kiacce y4eHUK HaydHTCH:

JEeMOHCTPHPOBaTh Ha IpUMepax poidb U MecTo (U3HKH B (DOPMHpPOBAHHH COBPEMEHHOMH
HAay9YHOM KapTHHBEI MHpa, B Pa3BUTHH COBPEMEHHOM TEXHHKH M TEXHOJOIHHA, B INpPaKTHYECKOH
JEeATENBHOCTH JTIOAEH;

YYUTHIBATh I'PAHMIBI IPHMEHEHHS H3YyYeHHBIX (DH3HUECKHX MOJeNei: MaTepHaibHas TOYKa,

HHEepIHMagbHas CHCTeMa 0TcuéTa, abCOmOTHO TBEPAOE TEN0, HACANBHEINA a3, MOJCIH CTPOCHHS Ia3oB,

JKHIKOCTEH ¥ TBEPIBIX TEI, TOUECHHBIH 3MEKTPHYCCKHUH 3apa/l IPH PEIICHHH QU3HYECKHX 3a1ad;

pacno3HaBaTh (pu3myeckue sBIeHHs (mpoumecchl) W OOBACHATH HX HA OCHOBE 3aKOHOB
MEXaHHKH, MOJIEKYIAPHO-KAHETHYECKOM TEOpUH CTPOEHHUS BEIIECTBa
H 3JIEKTPOJMHAMHKHA: PaBHOMEPHOE W DaBHOYCKOPEHHOE IPSIMOJIMHEHHOE MBHIKEHHE, CBOOOJIHOE
naJicHue Tel, ABHIKEHHE II0 OKPYXKHOCTH, HHEpIHsA, B3auMojelicTBre Tel, auddys3us, 6poyHOBCKOE
JIBUKCHHE, CTPOCHHE JKHIKOCTeH M TBEPABIX Tel, H3MeHeHHWe o0BéMa Teln IpH HarpeBaHUH
(OXJI&XKIeHUH), TEIJIOBOE DPAaBHOBECHE, HCIApeHHe, KOHICHCAlMs, IUIABJIEHHE, KPHCTAJUIM3alHI,
KHMIIEHHE, BJIAYXKHOCTH BO3/YyXa, NOBBIIICHUE JaBICHUA ra3a IIpM €ro HarpeBaHHU B 3aKPLITOM COCYJIE,
CBSI3b MEXJy IapaMeTpaMH COCTOSHHS rasa B HM30IpoIleccax, HMEKTpH3aldsd Tell, B3aUMOIEHCTBHE
3apszoB;



OIMCBIBATh MEXAHUYECKOE JBHIKCHHE, HCIONb3YsA DH3MYECKUE BEIHIHHBL KOOPAMHATA, IIyTh,
IIEPEMEIIECHAE, CKOPOCTh, YCKOPDEHHE, Macca Tejla, CHlla, MMIYIbC Tejld, KMHETHYECKas SHEprus,
NOTCHIMAIBHAS OSHEPIrHs, MeXaHwdyeckas paboTa, MexaHW4ecKasd MOIIHOCTb; NPH OIHCAHUM
IIPaBHIbHO TPAKTOBATh (QHM3MYIECKHH CMBICI MCIONB3YEMBIX BEIMYMH, MX 0003HAYCHWS W €HHMIIEL,
HaXOIUTh (YOPMY.TBI, CBA3BIBAIONIME JAHHYIO QU3HIECKYIO BETHIHHY C APYTHMH BETHIAHAME,

OIHCHIBATE H3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEILIOBLIC ABJICHHUSA, HCIIOJb3ys hHU3NYecKHe
BCIIMYMHBI: JIaBJICHHE I'a3a, TeMIepaTypa, CPeAHAS KHHETHYECKAs 3HEPrus XAaOTHYECKOro IBHIKEHUS
MOJICKYJI, CPEIHEKBaJpaTHYHAd CKOPOCTh MOIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS 9SHEPIHs,
paboTa rasa, KodQUIHEHT NMONE3HOr0 AeHCTBHS TEMUIOBOrO JBUTATENs; PH ONHCAHAH IIPaBUJIBHO
TPaKTOBaTh (DHU3MYECKHH CMBICI HMCIIONB3YEMBIX BEJIMYMH, HX OOO3HAYEHHS W €IWHUI], HAXOIHTH
(opMyITBI, CBA3BIBAIONINE NAHHYIO HUIHUIECKYIO BETHIHHY ¢ APYTHMH BEIMIHHAM;

OIIMCHIBATL HM3YYCHHBIC OJJICKTPUYECKHE CBOMCTBA BEINECTBA W JJIEKTPHYECKHE SBICHUSL
(mponecce), wCTONB3ys (UIMUCCKHE BENWYMHBI: SNEKTPHUECKHIl 3apsiyl, HIEKTPHYECKOE IIONe,
HANPSDKEHHOCTD OIS, TOTEHIHAN, Pa3sHOCTh MOTEHIHANOB; HPU ONKCAHMM NPABHJIBHO TPAaKTOBAaTh
(u3mYecKuit CMBICT HCIIOIB3YEMBIX BEIHYHH, MX OGO3HAYEHHA M €MHMIBI, YKA3HBATH bopmytsl,
CBS3BIBAFOLINE JAHHYIO (PU3MIECKYIO BEIUUHHY C APYTUMHM BEIHIUHAMHY;

aHAIM3UPOBaTh (DH3MYECKHE TIPONECCHI M SBICHHS, HCIONL3Ys (QH3MYECKHE 3aKOHBI H
NPHHIMObL: 3aKOH BeemHpHOro taroteHus, I, II m III 3axomsr HpioTOHA, 3aKOH COXpaHEHHS
MEXaHHUYECKOH SHEPIHH, 3aKOH COXPAHEHHS! MMIIYIIbCa, HPUHIMI CYNEpPHO3UIMHE CHI, TPHHIAI
PaBHONPABHS HMHEPUMAIbHBIX CHCTEM OTCYETA, MOJIEKY/IAPHO-KMHETHYECKYIO TEOPHIO CTPOEHHA
BEIIECTBA, ra30BBIC 3aKOHEL, CBA3b CPEAHEH KHHETHYECKOH SHEPrHU TEIUIOBOTO JBHKEHHS MOJIEKYII C
abcomoTHOM TeMIepaTypoi, MepBelii 3aKoH TEPMOIUHAMUKH, 3aKOH COXPAaHEHHs SIEKTPUUECKOTO
3apsna, 3akoH KyJoHa, mpy 3TOM pasnuyaTs CIOBECHYIO GOPMYIHPOBKY 3aKOHA, €0 MATEMATHIECKOE
BBIDOKCHHE M YCIIOBHSA (rpaHHIIbI, 00JIaCTH) NPHMEHUMOCTH;

OOBSCHATE OCHOBHBIE NPHHIMIGI JeHCTBHS MAIIMH, NPHOOPOB H TEXHHYECKHX YCTPONCTS;
Pa3IHyarh yCIOBHS HX OE30aCHOr0 HCIIONB30BAHUS B IIOBCEHEBHON JKH3HHU;

BBIMOJTHATE OKCHCPHMEHTEl 110 HCCIECJOBAHWIO (H3WYECKHX SIBJIGHHNH M  IPOIECCOB
C HCIIO/Ib30BAHMEM IPSMBIX, H KOCBEHHBIX M3MEPEHMIH, IIPH 3TOM (hOpPMyTHpOBATEH IpobIeMy/3a1ady i
THIIOTE3Y yuebHoro 3KCIEPUMEHTA, cobupars YCTaHOBKY
3 TIPEZIOKEHHOr0 000pyI0BaHHs, IPOBOAKTH OIBIT H (HOPMYTHPOBATH BHIBOIBL,

OCYIIECTBIATE  NpAMBIE M KOCBEHHBIE  H3MepeHHMS  (DHU3MYECKMX  BEJIHYHH,
IPH 3TOM BBIOMpaTh ONTHMAIBLHBINH CIIOCO6 M3MEpEHHS M HCMONB30BATh M3BECTHHIC METOIbI OLEHKH
HOrPEITHOCTEH H3MEPEHHIA; e

HCCIIENI0BATh 3aBUCHMOCTH MEXIY (H3MYECKMMU BEIHYMHAME C HCIONB30BAHUEM MPSMBIX
H3MEPEHHH, IIPH 5TOM KOHCTPYHPOBATH YCTAHOBKY, (MKCHPOBAaTh PpE3yNIBTAaTHl IIONYICHHOH
3aBHCHMOCTH (H3MYECKHX BEIWYMH B BHAC TaGNHI ¥ rpadWKoB, MelaTh BEIBOIBL IO PE3yIbTATAM
HCCIICIOBAHHAS;

cobmozarTh npasmia 6e30MacHOro TpyZa Npy [POBEACHAN HCCICAOBAHAH B paMKax y4eGHOro
9KCIIEPUMEHTA, y4e0HO-HCCIe/I0BATEIbCKON u IIPOEKTHOH JIeSITETEHOCTH
C HCII0JIB30BAaHHEM H3MEPUTENBHBIX YCTPOUCTB U 1a60paTOpHOro 060pya0BaHHUS;

pemaTh pacyETHbIC 3a/1a4d C ABHO 3aJlaHHON (QU3HYECKOH MOENbIO, HCIOIL3Ys (GH3HUecKHe
32KOHEBI U NPHHIKIIBL, Ha OCHOBE aHAM3a YCIOBHA 3a1a4U BRIOMpaTh QU3MYECKYIO MOJIENb, BBIIEIIATE
busmyaeckue BETHYHHEI %} bopmys, HeoOXoauMBbIe
Wi €€ pemeHus, IPOBOJUTH PACYETE B ONCHHBATH PEANLHOCTH IONy9IEHHOr0 3HAYECHHS (DH3HIECKOM
BEJIHYUHEI,

peIark KayeCTBCHHBIC 3a[a4d: BBICTPAMBATL JIOTMYECKH HENPOTHBOPEYMUBYIO IEMOUKY
paccyXJIeHui ¢ ONOPOH Ha H3yYEHHEIE 3aKOHBI, 3aKOHOMEPHOCTH B (PM3HYECKHe SBIICHHS;

' HCIIONB30BaTh MPH PEIICHUH YYeOHBIX 3a/1au COBPEMEHHEIE MH()OPMAIMOHHELIE TEXHOJIOIHH
ML IOMCKA, CTPYKTYPHPOBAHHSA, HHTEPIPETAMH H TPEJCTABICHUS y9eOHOM | HAyYHO-IIOMYIISPHOMN
HH(GOpMANMHE, TOJTYYCHHOH M3 Pa3WYHBIX MCTOYHMKOB, KPATHYECKH aHATM3HPOBAThH IOIyYaeMYIO
HH()OPMAIHIO;



OPUBOJMUTE  NPHMEpPHI  BKIAJa  POCCHHCKHMX M 3apyOeXHBIX  yYEHBIX-(H3HKOB
B pa3sBUTHE HAyKd, OOBSCHEHHE IIPOLECCOB OKDPYKAIOIIEr0 MHpa, B Pa3BHUTHE TEXHHKH
H TEXHOJIOTHIH;

HCIIONB30BaTh  TEOPETHYECKHE 3HAHMA 10  (U3MKE B  TIOBCEAHEBHOM  IKHM3HH
st obecrieverus Ge30macHOCTH P OOpAIICHHH ¢ IPUGOPAMH U TEXHHYECKHMH YCTPORCTBAMHE, JUIS
COXPaHEHHUS 3710pOBbsl H COOIIO/IEHHS HOPM SKOJIOTHYECKOTO NMOBEICHHS B OKPYXKAIOIIEH Cpesie;

paboTaTe B IpynIe C BBIIOJHEHHEM Da3IMYHBIX COLMATBHBIX pOJel, IIaHMpoBaTh paboTy
TPYIIBL, PAlHOHATBEHO PACHpeNeNaTh 0043aHHOCTH M IUIAHHPOBAThH JESTELHOCTE B HECTAHIAPTHAIX
CHTYyallsX, aJeKBaTHO ONEHHBAaTh BKIaJl KaXKAOr0O M3 YYacTHHKOB TIpyNIEl B pelIeHHE
paccMaTrpuBaeMoi IpoOIeMEL.

10.8.5. IlpenmeTnsie pesynbTaTsl OCBOSHHs MpOrpaMMel o ¢usuke. B mponecce u3ydeHus
Kypea Kypca ¢usuku 6a3oBoro yposasi B 11 kiiacce y4eHHK HayIHTCA:

JAEMOHCTPHPOBAaTh Ha MpPUMEpax poJb M MECTO (u3MKU B (OPMHPOBAHHE COBPEMEHHOM
HAay4YHOH KapTHHBI MHp4, B Pa3sBHTHH COBPEMEHHON TEXHHKH ¥ TEXHOJOTHH, B IPaKTHUECKON
ACATENLHOCTH JIFOJICH, LEIOCTHOCTE H €IHHCTBO (PU3HIECKOM KapTHHBI MAPA;

YYATBIBATh TPAaHUIBl NPUMEHEHHS HW3Y4EHHBIX (M3HYECKHX MOJENeH: TOYeUHBIH
3IEKTPHUYECKHH 3apsj, Jlyd CBETa, TOYEUHBIH MCTOYHMK CBETa, s/epHas MOJAETb aToMa, HYKIOHHAS
MOJIeNTb aTOMHOTI'O A]pa IIpH pemreHuH QH3HISCKHX 3a/1a4;

pacro3HaBaTh (u3udeckue sBAeHHS (TIPOUECCh) M OOBACHATH MX HA OCHOBE 3aKOHOB
SNEKTPONUHAMUKA ¥ KBAHTOBOM (DM3UKH: DJIEKTPHYECKAs MIPOBOAUMOCTB, TEIIOBOE, CBETOBOE,
XHMHYECKOE, MarHUTHOE AEHCTBHSA TOKA, B3aMMOACHCTBHE MarHWTOB, 3JEKTPOMArHUTHAS HHIYKIHS,

nefcTBHe MarHUTHOIO oS Ha TIPOBOTHUK
C TOKOM M JBHKYLIIMHCS 3apsfl, SIEKTPOMArHUTHBIE KoNeGaHHS H BONHBI, NPAMOIHHEHHOE
PacIpoCTpaHEHHe  CBeTa,  OTpaKeHHe, npejomiacHue, — uHHTepbepeHmAsn,  aupakmEs

U TIOJIApH3alud CBETa, JMCIEPCHS CBETa, (oToanekTpuyeckuii sddexr (poToaddekt), crerosoe
ZlaBJIeHAEe, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTpa aTOMa BOJOPOJA, €CTECTBEHHAS H MCKYCCTBEHHAL
PaMO0aKTHBHOCTE;

ONMCBIBATH H3YYCHHBIC CBOMCTBA BEIIECTBA (AJIEKTPHYECKHE, MAarHHTHEIE, OIITHYECKHE,
BJICKTPHYECKYIO IPOBOAMMOCTE pasIMYHBIX Cpel) M DACKTPOMATHWTHEIE SIBJIEHHS (IIPOIECCHI),
HCIIONB3Ys. (DH3MYECKUE BETUIUHBL 3NEKTPHYSCKUH 3apsiil, CHIa TOKa, 3JEKTPHYECKOe HaNpsDKCHHE,
JJICKTPHYCCKOE CONPOTHBIICHHE, Pa3sHOCTh NOTEHIHANOB, SMEKTPOABIKYINAs Cuia, paboTa TOKa,
WHAYKIMA MarHUTHOIO IOJS, cuia Ammepa, cuia JlopeHna, HHIYKTHBHOCTb KATYIIKH, SHEPrHs
SJICKTPHIECKOr0 W MardHUTHOTO IOJICH, IEPHOA M 4YacToTa Kosebamuit B KomeGarelbHOM KOHTYDE,
3apAl W CHIA TOKa B IIPONECCC TIapMOHHYECKHX 3JIEKTPOMATHHTHBIX KoneOaHHH, (OKycHOe
PacCTOSHHME W ONTHYECKAas CHJIA JUH3BI, IPU OIMCAHWH NPAaBHILHO TPAKTOBATh (DH3MYECKHH CMBICI
HCIONB3YEMBIX BEIMYMH, UX 0003HAYEHHUS U eJMHHUIIB], YKa3bBaTh (GOPMyYIIbl, CBA3HIBAIONINE JAHHYIO
(bu3HYECKyIO BETHYUHY C IPYTHMH BETHYHHAMHY,

OIMACHIBATL M3y4YCHHBIE KBAHTOBBIE SBJIECHHS M IIPOIECCH], HCTIONB3YS QH3UYECKHAE BEIHIHHEL
CKOPOCTB  JNEeKTPOMATHATHBIX  BOJH, JUIMHA BOJHEI W  9acToTa  CBET, SHEprus
B HMITYJIbC OTOHA, [IEPHOJ MONYpaCa/ia, SHEPIUS CBA3M aTOMHBIX S/1ep, MpH ONMMCAHHH NPABHIBHO
TPaKTOBaTh (DU3WYECKUN CMBICI HCIONB3YEMBIX BEIHYUH, UX O0GO3HAUEHHS W CMHMIILI, YKAa3HIBATh
(opMyIIBI, CBA3BIBAIONIME NAHHYIO (GH3HYECKYIO BENMUYHHY C JPYTHMH BEMYMHAMY, BEIYHACIIATH
3HaYeHHEe QU3NIECKON BETHYHHEL

aHAIM3UPOBATh (DU3MYECKHE IIPOLECCH M SBJIEHHS, HCTIONB3Ys (U3MYECKHe 3aKOHBI H
NPUHIHANBL 3aK0H Oma, 3aKOHEI IOCIIEAOBATENBHOTO U NApalyIebHOTO COEIMHEHHS IIPOBOIHMKOB,
3akoH  JDkoyns—JIeHua, 3akoH 3NeKTPOMAarHHTHOM  MHAYKLMH, 3aKOH  IPAMOIHHEHHOTO
PacnpoCTPaHEHUA CBETA, 3aKOHBI OTPAKEHHSA CBETa, 3aKOHBI NPEJIOMIICHHS CBETa, YpABHEHHE
Oiinmretina ana dorosddexta, 3aK0H COXpaHEHH SHEPTHH, 3aKOH COXPAHEHHS HMIYIIbCA, 3aKOH
COXpaHEHHs JIEKTPUUECKOTO 3apsjia, 3aKOH COXPaHEHMs MacCOBOTO YHCHa, MOCTYNAThl Bopa, 3aKoH
PalMOaKTUBHOIO paclaja, IpH 3TOM pa3guyarh CIOBECHYI0 (OpPMYIHpPOBKY 3aKOH4, €ro
MaTeEMaTHYECKOe BBID&KEHHUE
H yCJIOBHS (IpaHUIbl, 00IacTH) IPUMEHHMOCTH;



ONpPENCTATE  HANpaBICHWE  BEKTOpAa  HHJAYKUMM  MardUTHOTO  NONsS  IIPOBOJHHKA
C TOKOM, CHJIBI AmIiepa u cuibl Jlopenna;

CTPOUTB H ONHCEIBATE H300paXKeHHe, CO3IaBAEMOE TTOCKUM 3EPKaIOM, TOHKOH JTHH30M;

BBIIOJTHATE  SKCNCPUMEHTBI  I10  MCCICIOBAHHIO (H3HYECKHX SBICHWH W  IIPOIECCOB
C HCTOJIL30BAHMEM NPSMBIX, i KOCBEHHBIX M3MEPEHHIA: IIPH 3TOM (OpMYIHpOBaTH NpobieMy/3anady u
THTIOTE3y yYeOHOrO OSKCIEPHMEHTa, COOMpPATH YCTAHOBKY M3 IpPEeUIOKEHHOr0  000pyIOBaHuS,
MPOBOIHTE ONBIT H OPMYIHPOBATH BEIBOJIEL;

OCyMECTBIATE ~ TpPSAMBIE M KOCBEHHBlE  HM3MEpeHHMS  (GH3WYECKUX  BelMYMH,
TIpH 3TOM BBIOHDATh ONTHMATHHEIN CIIOCO6 M3MEPEHHS H WCIIONB30BATH H3BECTHBIE METOIE! ONCHKH
NOrPeIrHOCTEH U3MEPEHHI;

HCCIIEZI0BATh 3aBHCHMOCTH (DH3MYECKHX BETHINH C HCIIOIB30BAHHEM MPSMBIX H3MEPEHHN: IpA
9TOM KOHCTPYHPOBATH YCTAaHOBKY, PHKCHPOBATH PE3yIBTATHI [OLYyYEHHON 3aBHCHMOCTH (DH3MYECKAX
BEJIMHH B BU/IE TaOIHI K rpadukoB, JeaTh BEIBO/IBI 110 PE3y/TbTATAM HCCIEIOBAHHS,

cobmoznars npasuita 6e30NacHOr0 TPyAa MpH MPOBE/ICHAH UCCIEA0BAHMH B paMKax ydeOHOro
3KCIIEpHMEHTAa, y4e0HO-HCCIe0BaTeIbCKOM u IPOEKTHOH JESATENBHOCTH
C HCTIOIE30BAHHEM A3MEPHUTEILHEIX YCTPOHCTB M JaG0OPaTOPHOro 060pyI0BAHHMS;

PeIaTh pacuETHBIC 3a/a9M C SBHO 3a/aHHOH (H3MUECKOH MOJENBIO, HCIONB3ys (BH3HYIECKHE
SaKOHBI ¥ TIpHHIMUIIBL, HA OCHOBE aHATM3a yCIIOBHSA 33/1a9M BRIOHpPATh (H3HYECKYIO MOJEINb, BEUICISTS
puzngeckne BEJIMYHHbI %} (hopmyEL, HEoOXOIUMEIe
ULt €8 PElICHHS, IPOBOJUTE PACYETH! M OLIEHHBATH PEATLHOCT IIOMYIEHHOTO 3HAYCHHS buzngeckoi
BEJIMYUHBI,

pellarh Ka4geCTBCHHBIC 3a1avy: BBICTPAWBATH JIOTHYECKH HENMPOTHBOPEUYMBYIO IIENOUKY
PaCCY>K/ICHUM C ONOPOH Ha H3y4eHHbIE 3aKOHEI, 3aKOHOMEPHOCTH i (DH3HYECKHE SBICHHUA;

HCIIO/IB30BATEL MPH PEIICHHH Y4eOHBIX 33714 COBPEMEHHbIE MH(POPMAIHOHHBIE TEXHOIOTHH
AJLL TIOHCKA, CTPYKTYPHPOBAHHSA, HHTEPIPETALIAN ¥ [PEJICTaBNEHHs y4eOHON U HayYHO-TOMY ISpHOMN
uHbOpMaIMH, MOTYYEHHON U3 Pa3IMYHBIX HCTOYHHKOB, KPUTHYCCKH aHAIH3HPOBATE IOIY9aeMYyI0
HHPOPMAITHIO;

OOBACHATS TIPUHIHMNEI ACHCTBHS MAIMHH, IPHGOPOB M TEXHHUECKHX YCTPOMCTB, pa3iIHyaTh
YCTIOBHS HX 0€3011aCHOT0 MCIIOIB30BAHHS B [IOBCETHEBHOMN KH3HHU;

[IpUBOMUTE  IpPHMEPBl  BKJaJa  POCCHHCKMX M 3apyOekKHBIX  yYEHBIX-(DH3UKOB
B PasBHTHC HAYKH, B OOBSCHCHHE IIPONECCOB OKPYKAIONIETO MHpa, B pAa3BHTHE TEXHHKH
H TEXHOJIOTHI;

HCIIONB30BATh ~ TEOPETHYECKHE  3HaHMA 10 (GH3MKE B  IOBCEJHEBHOM  JKH3HH
A obecriedenus 6e30MacHOCTH IPH OGpaIIeHHH ¢ TIPHOOPAME H TEXHHUECKHMHU ycrpoiicTramu, s
COXPAHCHH 370POBBSL M COOJTFOICHHS HOPM 9KOJIOTHIECKOTO MOBEACHUS B OKPYIKAIOIMIEH CPEe;

paboTars B Ipymme ¢ BBIIOJHEHHEM PasIHYHBIX COLHATBHBIX poJiei, mianEpoBaTh paboTy
TPYIIIbL, PAMOHATEHO PACIPENENATh 00A3aHHOCTH U IUIAHMPOBATH JESTENLHOCTh B HECTAH/IAPTHBIX
CHTyallusAX, aACKBaTHO OLEHMBATh BKJIAJ KAKIOr0 M3 YYAaCTHHKOB TPYNIB B  pEIICHHE
paccMaTrpuBaeMoi mpobaeMsl.

TEMATHYECKOE ILTAHUPOBAHUE

OHU3HUKA
BA30BbIl YPOBEHb
10 KJIACC
Komuyectso yacos
No i/ HaumenoBanue paszenos Kontpon | I[Ipakta | DnekTpoHHBIE (HBPOBEHIE)
- H TEM NporpaMMal Bcero BHEIE yecKue OﬁpaBOBaTCJIBHI:.IC PECYpCHI

pabotel | paboTsr

Pasgen 1. ®U3BUKA U METOJbI HAYYHOI'O [TO3HAHUS

1.1

Qu3UKa H METOJIBI 5 brbmoteka [[OK
HAY9YHOIO MO3HAHUS https://m.edsoo.ru/7f41b£72




Hroro no pasmeny 2
Paznen 2. MEXAHUKA
Bubtmmoreka IJOK
el R 3 https://m.edsoo.ru/7f41bf72
bubmorexa IIOK
22 | Mimmava 4 https://m.edsoo.ru/7f41b£72
23 3aKOHEI COXpaHEHHS B 6 1 1 bubmorexa IIOK
) MEXaHHUKe https://m.edsoo.ru/7f41bf72
HWroro no pasneny 18
Paspien 3. MOJIEKVJISIPHA ST ®U3UKA Y TEPMOJIMHAMUKA
3.1 OcHoBEI MONEKYIIAPHO- 9 1 butmorexa IJOK
' KHUHETHYECKOH TEOPHH https://m.edsoo.ru/7f41bf72
bubmaorexa IJOK
3.2 OcHoBsI TepMOHHamMuky | 10 1 https://m.edso0.ru/7f41b£72
ATperarHble COCTOSHUS Bu6morexa [[OK
A2 BeIecisa, Qasassie ? https://m.edsoo.ru/7£41b{72
HEePEeXOIbI
Utoro no pasgeny 24
- | Pasgen 4. DJIEKTPOJITMHAMUKA
bubmorexa [JOK
%1 i S - : https://m.edsoo.ru/7f41bf72
[MocrosHuEN
" bubmuorexa I[JOK
4.2 dJIeKTpudecKuii Tox. Toxka | 12 1 1 https://m.edsoo.ru/7f41bE72
B Pa3IMYHEIX Cpeax
Wrtoro o pasaeny 22
PesepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB 68 4 4
10 TIPOTPAMME
11 KJIACC
Hamecuonamae R0 T OnexTpoHHBIE (A(POBEIE)
Ne1/m | pasnenos u Tem Hers Konrponsrste | [TpakTuueckue 0Bpa30BATETBHELE PeCypCEI
IIpOrpamMMBI paboTs! paboTsl
Pasgen 1. DJIEKTPOJJUHAMUMKA
{1 IaviaI‘HHTHOG o 1 1 3 ' Bu6motexa [JOK
‘ Ry i https://m.edsoo.ru/7f41c97c
HHIYKLHS
Wroro no pasmeny 11
Pazzen 2. KOJIEBAHUS 1 BOJIHBI
71 VR T 9 1 bubmorexa [JOK
' e e https://m.edsoo.ru/7f41c97¢
KonebaHus
) Mexammseckne 1 5 1 bubmorexa [JOK
: S NS https://m.edsoo.ru/7f41c97c
BOJIHBI
2.3 OnTHka 10 3 bubmaoreka [JOK




https://m.edsoo.rw/7f41¢97¢

Hroro mo pasneny

24

Pazzien 3. OCHOBBI CITELIUAJILHOM

TEOPUM OTHOCHUTEJIbHOCTHU

OcHOBEI cieUANBHOH

3.1 seapnn 4 1 bubmoreka IJOK
ST https://m.edsoo.ru/7f41c97¢
Hroro no paszmeny 4
Paznen 4. KBAHTOBA S ®U3UKA
41 ONIeMEHTHI KBAHTOBOM 6 bubmotexa ITOK
ONTHKH https://m.edsoo.rw/7f41¢97¢
bubmiorexa I[JOK
42 | Crpoerne atoma 4 hnps:ffnﬁdsgo.nwfmcwc
43 .| Arausos apo ; Eﬁ%ﬁiﬁiiﬁfﬁﬂlcﬂc
Wroro no pasueny 15
Paznen 5. OJIEMEHTBI ACTPOHOMMU U ACTPOD®U3UKU
SIS bubmorexa [JOK
31 :zggg?{f::nn p 4 https:/!m.edsi.rw’ 7f41c97¢c
Hroro no paszueny 7
Pasnen 6. OBOBIIAIOIIEE ITOBTOPEHUE
6.1 ObGobmaromniee 4 bubmmorexa [JOK
IIOBTOPEHHE https://m.edsoo.ru/7f41c97¢
Wtoro 1o paszeny 4
PesepBHOe BpeMs 3
OBIIEE KOJIMYECTBO 68 4

YACOB IIO ITPOTPAMME




