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MHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o ¢u3uke 06a30BOTO YpOBHS Ha YpPOBHE CpEIHEro oOImero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMIOJIOKEHUH M TpeOOBaHMI K pe3yabTaraM OCBOCHHS OCHOBHOU
oOpa3oBaTelbHOM mporpammsbl, npeactaBieHHbIX B ®T'OC COO, a Takxke ¢ yu€Ttom denaepabHON
paboueii mporpaMMbl BOCITUTAHUS W KOHIICTILUH TpenoJaBanus yueOHoro npeamera «Dusnkay B
oOpa3zoBaTenbHBIX  opranm3anusix  Poccuiickorn  ®Denepanmm,  pealM3ylOIUX  OCHOBHBIE
o0Opa3oBaTesbHbIe IPOTPAMMBI.

Conepsxkanue mporpaMMbl 1o (pu3MKe HampapiieHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYUYHOU
KapTUHBI MHpa oOydaromuxcs 10 kiacca npu oOyuyeHuu ux (usznke Ha 6a30BOM YpOBHE Ha OCHOBE
CUCTEMHO-AEATEIbHOCTHOTO No1x0aa. [Iporpamma no ¢gusuke coorsercTByer TpedboBanusM OI'OC
COO k mIaHMpPyEeMbIM JIMYHOCTHBIM, MPEJAMETHBIM U METAlpeIMETHBIM pe3ysbTataM oOydeHus, a
TaK)K€ YUYHUTHIBAET HEOOXOJUMOCTh pealn3ali MEXKIPEAMETHBIX CBsi3el (U3MKU C €CTECTBEHHO-
HayYyHbIMH y4eOHBIMU IpenMeTamMu. B Hell onpenensioTcss OCHOBHbIE LIETM U3y4yeHUs (U3UKU Ha
ypoBHE cpeaHero oOmiero oOpa3oBaHMsl, IUIAHUPYEMbIE pe3YNIbTaThl OCBOEHHUS Kypca (U3HKH:
JTUYHOCTHBIC, METaINlpeAMETHBIC, TPEIMETHBIC (Ha 6a30BOM YpPOBHE).

[Tporpamma 1o ¢u3MKe BKIFOYACT:

® [UIAaHUpPYEMBbIE pe3ylbTaThl OCBOEHMs Kypca (M3UMKHM Ha 0a30BOM ypOBHE, B TOM YHCIIE

IIPEIMETHBIE PE3YNIBTAThI IO TOAaM OOyUYEHHUS;

e cojepxaHue yueOHoro npeamera «Pu3nkay Mo rogaM oOydeHuUs .

dusnka Kak Hayka 0 HauOoJiee OOIIMX 3aKOHAX MPHUPOJIbl, BBICTYNAsl B KauecTBe y4eOHOIro
IpeJMeTa B ILKOJIE, BHOCUT CYIIECTBEHHBIH BKJaJ B CHUCTEMY 3HaHHH 00 OKpyXarolleM MHupe.
[ IkoybHBINA Kypc (PU3MKH — CUCTEMOOOPa3yIOLIHii /U1 €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB,
IIOCKOJIbKY (PU3MUECKHE 3aKOHBI JISKAT B OCHOBE IIPOLIECCOB M SIBJICHUMN, M3Yy4aeMbIX XUMHEH,
Ouonoruell, pusndeckoil reorpaguei u acrpoHomueil. VMcnonab3oBaHue U aKTUBHOE NMPHUMEHEHHE
¢bu3nyecKux 3HAHWM OIpereNseT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTMHA B cdepe
SHEPIreTUKU, TPAHCIOPTa, OCBOCHMS KOCMOCA, IOJY4YEHUS HOBBIX MaTe€pHaJOB C 3a/JaHHBIMU
cBoiicTBamMu U Jipyrux. V3yuenue U3k BHOCUT OCHOBHOM BKJIaa B (JOPMUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTUHBI MHUpa oOydaromuxcs, B (GOpMHUpPOBaHHE YMEHHH NPUMEHSATh HAy4HBIH METO[
MO3HAHHUS TPU BBHINOJHEHUH MU Y4eOHBIX UCCIIEOBAHUH.

B ocHOBY kypca QU3MKH [UIs YpOBHS cpelHero oOIiero oOpa3oBaHUs MOJIOXKEH psa HeH,
KOTOPBI€ MOKHO pacCMaTPHUBATh KaK MPUHIIUIIBI €70 OCTPOEHUS.

Hoes yenocmmocmu. B cOOTBETCTBUHM € HEH KypcC SIBISETCS JIOTUYECKHU 3aBEPLIEHHBIM, OH
COJICPKUT MaTepual M3 BCEX DPa3/elioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOH, Tak M

COBpEMEHHOM (PU3UKH.



Hoes eenepanuszayuu. B cOOTBETCTBUM C HEl Marepuan Kypca QU3NKH 0OBEIWHEH BOKPYT
¢dusnueckux Teopuii. Benymum B Kypce sBiisieTcst GOpMUPOBAHUE MPEACTABICHUIN O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuszanusi NpeanoJiaraeT HCIOJIb30BaHUE T'yMaHUTAPHOTO
MOTEHIMaNa (PU3NIECKON HAyKW, OCMBICIICHHE CBSI3U Pa3BUTHSA (DU3HMKH C pa3BUTHEM OOIIECTBA, a
TaK)X€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJOTHYECKUMHU MPOOIEMaMH.

Hoesa npuxnaonou nanpaenennocmu. Kypc GU3MKHN IpeanoaraeT 3HaKOMCTBO C IIHPOKHUM
KPYroM TEXHUYECKHUX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyercss TOCPEACTBOM BBEICHMSI DJJIEMEHTOB COJEpKaHus,
MOCBSAIIEHHBIX 3KOJOTUYECKUM TMpoOieMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHbl C Pa3BUTHUEM
TEXHUKH U TEXHOJIOTHH, a Takke 0OCYXIEHHs MpoOieM paloOHaIbHOIO MPUPOIOIOJIB30BAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (HU3MKM Ha YpOBHE CpeJHero obiiero oOpazoBaHUs
SABIIAIOTCS  (U3NYecKHue Teopur ((PopMUpOBaHHE TPEJCTABIEHUNH O CTPYKTYpe MOCTPOCHUS
¢uznueckoil Teopuu, poiau (GyHIAMEHTAJbHBIX 3aKOHOB U MPHUHIMIIOB B COBPEMEHHBIX
MIPEJICTaBICHUSIX O MPHUPOJAE, TpaHUIAX NPUMEHHMOCTH TEOpUM, JUIsl OMUCAHHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUN U IPOLIECCOB).

CucTeMHO-IeITETbHOCTHBIN MOAX0J B Kypce (PU3MKHM peann3yercsl MpexJe BCEro 3a Cuer
OpraHu3aluM SKCIEPUMEHTAIBHON JAeATeNbHOCTH oOyuwaromuxcs. [lng Ga3zoBoro ypoBHs Kypca
(GU3UKN — 3TO HUCHOJb30BAHUE CHUCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
Ja0opaToOpHBIX pPaboOT, KOTOphIE B IMporpamMme 1o (QU3HKE OOBEIWHEHBI B OONIMH CIIHCOK
YUEHHUYECKUX IPAKTUYECKUX paldoT. BblaeneHune B yKka3aHHOM IepeuHe JIabopaTopHBIX padoT,
IPOBOJUMBIX JUISI KOHTPOJISL M OLIEHKH, OCYILIECTBIIETCS YYaCTHMKaMHU 00pa3oBaTeIbHOIO
mporecca UCXoJs M3 0COOEHHOCTEH IJIaHMPOBAaHMs M OCHaIleHUs KaOuHeTta (usuku. IIpu stom
oOecrieunBaeTcss OBJaJeHHE OOYYaIOIIMMUCA YMEHHSMHM IPOBOJAMTH KOCBEHHBIE H3MEpEeHMUs,
UCCIIEIOBAaHUS 3aBUCUMOCTEH (DM3MYECKUX BEJIUYMH U IIOCTAHOBKY OIIBITOB 10 IIPOBEPKE
IIPEUI0KEHHBIX TUIIOTE3.

bonbioe BHUMaHME ylIesseTcsl PELICHUIO pacuETHBIX M KaueCTBEHHbIX 3aj1ad. [Ipu stom s
pacu€THBIX 3a7ay NPUOPUTETOM SBIIAIOTCS 3a/Ja4d C SBHO 3aJaHHOM (U3UYECKOH MOJENbIO,
MIO3BOJISIFOIIME NIPUMEHATh U3yUEHHbBIE 3aKOHBI M 3aKOHOMEPHOCTU KaK M3 OJHOTO pasjena Kypca,
TaK U UHTETPUPYs 3HAHUS U3 Pa3HbIX pa3/eioB. s KadeCTBEHHBIX 3a7a4 IPUOPUTETOM SIBIISIOTCS
3aJjaHus Ha OOBSICHEHUE NMPOTEKaHUs! (PU3NUECKUX SBICHUN W MPOLIECCOB B OKpPYXKAIOIIEH XKHU3HHU,
TpeOytolire BbI0opa GU3NIECKOM MOJIENN ISl CUTYAIlUH TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanmsiMu @PI'OC COO k MaTepuanbHO-TEXHUYECKOMY 00eCIIeUeHUI0

yuebHOoro mporecca 6a30BbIi ypOBEHb Kypca (U3MKH Ha YPOBHE CPETHEro 00Iero oopa3oBaHUs



JOJDKEH U3y4daTbcs B YCIOBHUAX TIpeAMETHOro KaOuHera (U3MKM WJIM B YCIOBHSX
MHTETPUPOBAHHOTO KaOWHETa IMPEIMETOB ECTECTBEHHO-HAYYHOro IUKiIa. B kaOuHere ¢u3uku
JOJDKHO OBITH HeoOXxonumoe JabopaTopHOoe O0OpyIOBaHHME Ui BBIMOJHEHHUS YKa3aHHBIX B
nporpamme no (pu3nuke ydeHMYeCKHX MPaKTHIeCKUX paboT U JeMOHCTPAlMOHHOE 000pyJOBaHHUE.
JlemoHCTpalioHHOe  00O0pynoBaHue (QOPMHUPYETCS B  COOTBETCTBHU C  MPUHIIUIIOM
MUHUMAaJbHONH JOCTaTOYHOCTH U OOECHeuMBaeT IOCTAHOBKY IEPEUYUCIEHHBIX B IMporpamMme IO
¢u3nKe KIIOYEBBIX JAEMOHCTpAIMiA ISl WCCIEAOBAaHUS HW3y4aeMbIX SBJICHHH M IIPOLECCOB,
SMIUPUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUI.
JlaGopaTropHoe 000pyAOBaHUE JJISl YIEHUUYECKUX MPAKTUUYECKUX paboT popMupyeTcsl B BUJIE
TEMaTUYEeCKHX KOMILJIEKTOB M o0ecrneuyuBaeTcsi B pacu€re OJHOT0 KOMIUIEKTa Ha JBYX
oOyuaronuxca. Temaruueckue KOMIUIEKTHI J1abOpaTOpPHOro 0OOpPYAOBAaHUS JOJKHBI  OBITh
MIOCTPOEHbl HAa KOMIIJIEKCHOM HCIOJIb30BaHUU aHAJIOTOBBIX M IUGPOBBIX NPUOOPOB, a TaKkKe
KOMIIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUE IIU(PPOBHIX JIAOOPATOPHIA.
OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3HKHU B 0011EM 00pa30BaHUM SBISIOTCS:
e (opmupoBaHuE UHTEpECA U CTPEMJICHHUS O0YUAIOLIUXCA K HAYUHOMY U3YYEHHIO PUPOJIBI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE IMPEJICTABICHUA O HAyYHOM METOJIe IIO3HAaHUS M  (OPMHUPOBAHUE
HCCIIEI0BATENILCKOTO OTHOILIEHUS K OKPY)KAIOLIUM SIBIICHUSM;

e (opMHUpPOBaHME HAYYHOTO MHPOBO33PEHHUS KAK PE3y/bTaTa H3yU€HHs] OCHOB CTPOCHMSI
Marepuu 1 (yHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHE YMEHUN OOBACHATH SABJICHUS C MCIIOJIb30BAaHHEM (U3MUECKUX 3HAHUN U
Hay4HbIX J0Ka3aTeJIbCTB;

e (opMupoBaHHE NPEACTaBICHUN O oAU (UMKU JUISL PasBUTHUS APYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUI.
JlocTikeHre 3TUX Lesed oOecreunBaeTcsl pelIeHHEM CIEAYIOIUX 3a7ad B IpoLecce
u3yudeHus Kypca GU3UMKU Ha YpOBHE CpelHero oouiero oopa3oBaHusi:
e npuoOpeTeHHe CHUCTEeMBbl 3HAHMM 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOpUsX, BKIOYAs MEXaHUKY, MOJIEKYJSPHYIO (U3HKY, 3JIEKTPOJMHAMHKY, KBAaHTOBYIO
(GU3UKY U IIEMEHTHI acTPOPHU3UKY;

e (opMupoBaHHE YMEHHUI NMPUMEHSTh TEOPETUUECKUE 3HAHUS [T OOBSICHEHUS (PU3NUIECKUX
SIBJICHUI B IPUPOJIE U JUISl IPUHATHUS PAKTUYECKUX PEIICHUH B TOBCEAHEBHOM JKHU3HY,

® OCBOEHHE CIIOCOOOB PELICHHsI pa3IMUHbIX 33/1a4 C SIBHO 3a/JaHHOM (PU3NYECKOI MOJENbIO,

3aJa4, M0IPa3yMEBAIOLINX CAaMOCTOSTEIbHOE CO3aHne (PU3NIECKON MOJIEIH, aJIeKBaTHOM

YCJIOBUAM 3a1a4u;



® T[OHMMaHWE (U3NYECKUX OCHOB M MPHHLMUIOB JACHCTBUS TEXHMYECKHX YCTPOMCTB W
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOLIYIO CPELY;

® OBJIAJICHHE METOJIAMH CAaMOCTOSITEJIBHOTO IUIAHUPOBAHHUS W TPOBEICHHUS (DU3NUECKUX
HKCTIIEPUMEHTOB, aHAIN3a U UHTEPIPETalnuu HH(POPMAIMH, OTPEIeIeHUs JOCTOBEPHOCTH
MOJIy4EeHHOTO Pe3yJIbTara;

® CO3/aHUE YCIOBHH ISl Pa3BUTUS YMEHUH IPOEKTHO-HCCIENOBATEIBCKON, TBOPYECKON
TSI TEITBHOCTH.

Ha wu3ydyenue ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CpemHEro o0mero oOpa3oBaHHS
otBoauTcs 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Hefenio), B 11 kitacce — 68 yacoB (2 yaca B
HEJIEIIO).

[Ipennaraemselii B mporpamme 1o (u3uke nepeueHb JIadopaTOPHBIX U MPAKTUYECKUX padoT
SBIISIETCSI PEKOMEHIOBAHHBIM, YIHUTEINb JIETAaeT BEIOOp MPOBEACHUS JTa00paTOPHBIX padOT U OIBITOB

¢ yu€TOM UHANBUIYATHLHBIX 0COOCHHOCTEH 00yJaIOmnuXCsl.



COJEP/KAHUE OBYYEHUA

10 KJIACC
Pa3nes 1. @u3uka 1 MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o mnpuponae. Haydnele meronpl mo3HaHUsA OKpyXkarwuero mupa. Pomis
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (U3NUYECKUX SBICHUNH W mpoueccoB. Haydnpie rumotessl. Ounveckue
3aKOHBI U TeopuH. | paHUIIBI TPUMEHUMOCTH (prU3HYEeCKHX 3aKOHOB. [I[pHHIIMIT COOTBETCTBHSL.

Pons u mecro ¢uszuku B (GOPMUPOBAHUM COBPEMEHHOM HaydyHOW KapTHMHBI MU, B

MPAKTUYECKOU JIeATETLHOCTH JIFO/ICH.
Jlemoncmpayuu
AHasnoroBble U ITU(POBEIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIEC TATYHKH.
Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe nBrkeHne. OTHOCUTENHHOCTh MEXaHNIECKOro ABKeHHsa. CHcTeMa OTCUETA.
Tpaexropus.

[Tepemenienne, CKOpPOCTh (CpemHSsI CKOPOCTh, MTHOBEHHasi CKOPOCTb) W YCKOpEHHE
MaTepHaJbHON TOYKH, MX MPOEKIMHW HA OCHU CUCTEMbl KoopAuHaT. ClioKeHUE MepeMenieHud u
CJII05KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE TMPsSMOJMHEHHOE IBWKEeHHE. ['paduku 3aBUCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TYTH U NIEPEMEILICHUS MAaTEPUATIbHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHMS.

KpuBonuneitHoe aBuxenue. JBrKeHHE MaTepUAIbHOW TOUYKU MO OKPYKHOCTH C MOCTOSHHOM
110 MOJAYJTIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHass CKOpocTh. Ilepron n yacTora oOparieHus.
LleHTpOoCTpEMHUTENIBHOE YCKOPEHHUE.

TexHuueckre ycTpOHWCTBAa M MPAKTUYECKOE NMPUMEHEHUE: CIHIAOMETp, ABUKEHUE CHAPSAJIOB,
LIETTHBIE U PEMEHHBIE NepeIayu.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILTFOCTPALIMS KUHEMATUYECKUX XapAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue ABMKeHUS Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaCHHSI.

Hamnpagnenue ckopocT npu JBUKEHUHU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul



N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIBIO ONPEICIICHUS] MTHOBEHHOU CKOPOCTH.

HccenenoBanue COOTHOLICHUS MEXAY IYyTSAMH, IPOMIACHHBIMU TEJIOM 3a IOCIEA0BATEIIbHbBIC
paBHbIE IIPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JBMKEHUU C HAYAJIBHON CKOPOCTBIO, PABHOU
HYIIIO.

N3yuenune nBUKEHU IIAPUKA B BA3KOU KHUJIKOCTH.

N3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[IpuHuun otHocutensHOcTH [anwes. [lepBoiii 3akoH HproroHa. MHepuuanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. [lpuHnun cynepno3unmu cwi. Btopoit 3akoH HerooTona mms
MaTtepuanbHOM TOUKHU. TpeTuii 3akoH HproTOHA [171s1 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro Tsarorenus. Cuna tsxectu. [lepBas kocMudeckast CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.

Tpenune. Buasl Tpenus (mokos, ckoibkeHus, kadenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHSI CKOJBXKEHUS M cuia TpeHus mnokosd. Kosdouuuent tpenus. Cuna COnpoOTHBIECHUS NpU
JBWKEHHUH TeJa B KUIKOCTH WIIH rase.

[TocTynarensHoe ¥ BpaliareabHOE JBUKEHUE aOCOTIOTHO TBEPAOTO Tena.

MOMEHT cuibl OTHOCUTENIBHO OCH BpaieHus. [lneqo cuibl. YciioBusl paBHOBECHS TBEPAOTO
Tena.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHWE: NOJAIIUITHUKHN, JABWKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHEHME MacC B3aMMOJICHCTBYIOLIUX TEJl.

Bropoii 3akon HeroToHA.

H3mepenue cui.

CnoxeHue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT Ae(OopMaIHy.

Hesecomocts. Bec Tenna npu yCKOPEHHOM NOABEME U MTaJCHUU.

CpaBHEHHUE CUII TPEHUS TIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Ycnosus paBHOBeCHs TBEPIOTO Teya. Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenue nBmxeHus: Opycka 1o HaKJIOHHOH MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYIOCTH, BO3HMKAIOIIUX B IPY)KMHE U PE3UHOBOM

oOpasiie, oT ux Aedopmarum.



HccnenoBanue ycioBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIErO OCh BPAIICHUS.

Tema 3. 3aKkonvl coxpanenus 6 mexanuke

Nmnynec mMaTepuanbHOW TOYKM (Tesa), CUCTEMbl MaTe€pHalbHbIX ToueK. MMmynbc cuibl u
M3MEHEHHE UMITyJIbCca Tejla. 3aKOH COXpaHEHUS UMITYlbca. PeakTuBHOE IBUKEHUE.

Pabora cumpl. MOITHOCTH CHJIBL.

Kunernueckass sHeprus martepuanbHOM Touku. Teopema 00 HM3MEHEHHMM KHHETHYECKOU
JHEPIHUH.

[MorenumaneHas sHeprus. [loTeHuumanpHas >HEprust ynpyro aeOpMUPOBAHHOHN NPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIN3U NOBEPXHOCTH 3EMIIH.

[loTeHnManpHple M HENOTEHUHUATIbHbIE CUJIBL. CBS3b PabOTHl HEMOTEHIMATBHBIX CHUJI C
M3MEHEHHEM MEXaHWYECKOM SHEPruu CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPruH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHWE: BOJOMET, KOIED, MPYKWHHBIN
MACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE IBIKEHUE.

[Tepexon moTeHIMATBHOM SHEPTHH B KUHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCOJIIOTHO HEYHNPYroro yzaapa ¢ IOMOLIbI JIByX OJMHAKOBBIX HMTSAHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CUIIbI C U3MEHEHUEM MEXaHUYECKOM 3HEpruu Teja Ha puMepe
PacTsDKEHHs PE3UHOBOTO KIyTa.

Pasznen 3. MoJieky/isipHasi pu3uKa 1 TEPMOAMHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOL Meopul

OCHOBHBIE HOJIOXKEHUS MOJIEKYISIPHO-KMHETUYECKOW TEOPHHM M MX ONBITHOE 00OCHOBAHUE.
bpoynoBckoe apwkenue. Auddysus. Xapakrep IBHKEHUS W B3aUMOJEHCTBHSI YacTHL BELIECTBA.
Mojenu cTpoeHHs Ia30B, JKUAKOCTEH U TBEPIBIX TeJl U 0OBSICHEHHE CBOICTB BellleCTBA HA OCHOBE
9THX Moaenei. Macca u pazmepsl MoJiekyin. KonnuectBo Bemectsa. IlocrostHHass ABorazapo.

Tennosoe paBHOBecue. TeMmeparypa u e€ usMepenue. lllkana remneparyp Llenscus.

Mopnens upneanbHoro rasza. OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-KUHETUUECKON TEOPHH
uzeanbHOro raza. AOCOJIOTHas TeMIepaTypa Kak Mepa cpeiHeil KHHETHYEeCKOH 3HEePrHH TEIIOBOIO
nByokeHust vactun rasa. llkxama Ttemmepatyp KenbBuna. ['a3oBble 3akoHBI. YpaBHEHUE

MeHL[eﬂeeBa—KnaneﬁpOHa. 3akoH I[aJIBTOHa. I/I30HpOLICCCBI B HACAJIbHOM Tra3€ C IIOCTOAHHBIM



KOJIM4YeCTBOM BemiecTBa. ['paduueckoe mpencraBieHrne H30MPOIECCOB: HM30TEPMa, H30X0pa,
n3obapa.

TexHudeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneITHI, JTOKA3bIBAIONIME JUCKPETHOE CTPOCHHWE BEIIECTBA, (oTorpaduu  MOJICKYI
OPraHU4EeCKUX COCTUHECHUMU.

OmnbiTe! 0 AU} PY3UH KUAKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHIKEHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOACHCTBUSI.

Mogenb, WUTIOCTpHUPYIOIIAsk TPUPOTY JABJICHUS ra3a Ha CTEHKH COCy/a.

OMBITHI, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATHHOTO T'a3a, H30TPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3IyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpPEeHUN 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXTy ITapaMeTpaMy COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuku

TepMmonuHamuyeckass cucrema. BHYTpeHHsE SHEprusi TEPMOJMHAMHYECKOW CHCTEMBI U
criocoObl €€ m3MeHeHus. KommuecTBo TemnoTsl W pabora. BHyTpeHHss »HEprusi 0JHOATOMHOTO
HJeaNbHOTO ra3a. Buael Tensonepenaun: TEIIONPOBOIHOCTh, KOHBEKIUS, U3IYy4CHHUE. Y IeIbHasA
TEIIOEMKOCTD BellecTBa. KoimuecTBo TEMIOTHI IpHU TEIIoNepesaye.

[Tonsite 06 agnabatHoM mporecce. IlepBolit 3akoH TepmoauHamuku. [IpumeHeHne nepBoro
3aKOHA TEPMOJMHAMHUKY K u3ompoiieccaM. I'paduueckast uHTepnperanusi padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh MpoI1ieccoB B MPUPOJIE.

TemnoBbie mamunbl. [IpuHnIUnbBl AecTBUs TeruioBeIX MamuH. [IpeoOpa3oBanus sHepruu B
TerIoBbIX MamuHax. Koadduiment nonesnoro aenctBus TernoBoil mamuuel. [{ukn Kapho u ero
KO3 (GUIIUEHT MOJIE3HOTO AEHCTBUS. DKOJIOTHUECKUE TPOOIEMbI TEIIIOIHEPTETHKY.

TexHuueckre ycTpoicTBa U MPAKTUYECKOE PUMEHEHHE: IBUraTelb BHYTPEHHETO CrOpaHus,
OBITOBOW XOJIOTUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHyTpEHHEH SHEPTUH Tea MPU COBEPIIEHUU PaOOTHI: BBUIET MPOOKH U3 OYTHUIKU
Mo JEHCTBHEM CXKAaTOro BO3JyXa, HarpeBaHue d¢pupa B JIaTyHHOU TpyOke NyTéM TpEeHHUS
(BUICOIEMOHCTpALINSA).

N3meneHne BHyTpeHHEH SHEPruu (TeMIiepaTyphl) Tela Mpu Terionepeaaye.

OmngIT 110 a,Z[I/Ia6aTHOMy pacIupCHUIO BO3AyXa (OHLIT C BO3AYITHBIM OFHI/IBOM).



Mojienu apoBoii TypOUHBI, IBUTATEIIsI BHYTPEHHETO CTOPAaHUs, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue yaenbHOu TeII0OEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanue u KoHAeHcanwus. Vcmapenue u kuneHue. AOCOIOTHAS M OTHOCUTEIIbHAS
BJIQXXHOCTh BO3Ayxa. HacelmieHHBI mnap. YienpHas TeuioTa MnapooOpa3oBaHus. 3aBHCHUMOCTh
TEeMIIepaTypbl KUIIEHUS OT AaBJICHUS.

TBépnoe tenmo. Kpucrammueckre u amop@Hbie Tela. AHU30TPONHUS CBOMCTB KpPHCTAJUIOB.

Kunkue xpuctamnsl. CoBpemMeHHble Marepuaibl. [lnaBneHue W Kpucramusauus. Y aeiabHas

TeruioTa miasneHus. CyonuManus.
VYpaBHEeHHE TEIUIOBOTO OasiaHca.
TexHuueckre yCTpOWCTBA M TPAKTUYECKOE TPHMEHEHHE: THTPOMETP M IICHXPOMETD,

KaJIOPUMETP, TCXHOJIOTUH MOJTYYCHUS COBPEMCHHBIX MaTCpHUaJIOB, B TOM YHCJIIC HAHOMATCPUAJIOB, U

HaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX apOB.

Kunenue npu NOHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIKHOCTH.

Habmionenue HarpeBaHus ¥ MIaBiIeHHs KPUCTAIITMUYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaIOB.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepeHune OTHOCUTEIBHOM BIaXKHOCTH BO3/1yXa.

Pa3znen 4. diiekTpoauHaMHuKa

Tema 1. Dnekmpocmamuka

DnekTpusanus Tei. DIeKTpudeckuid 3apsa. [[Ba Buna snexkrpudyeckux 3apsanoB. [IpoBoanukwy,
JTURJIEKTPUKYU U MOJIYIPOBOJIHUKH. 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO 3apsia.

B3aunmopeiictue 3apsinoB. 3akoH KynoHa. ToueuHbli 31€KTpUYECKUN 3apsii. DIEKTPUUECKOE
nose. Hanpsxk€HHOCTh 3nekTpuyeckoro mnoJis. IIpuHIun cynepno3uuuy 3JIEKTPUYECKUX IOJIEH.
JIuHuM HaNPSKEHHOCTH SIIEKTPUUYECKOTO OIS,

PaGota cun snexktpocratudeckoro mois. [lorenmman. Paznocts moteHmmanos. [IpoBoaHuku
Y JTURJIEKTPUKU B JIEKTPOCTATUUECKOM MoJIe. [uanekTpuueckas IpOHUIIAEMOCTb.

aﬂeKTpOéMKOCTB. KOHI[CHC&TOp. QHCKTPOéMKOCTB IJIOCKOTO KOHJACHCATOPA. 9Hepr1/151

3apsAKCHHOTO KOHACHCATOpPA.



TexHuueckre yCTPOMCTBA W MPAKTUYECKOE NPUMEHEHHUE: HIIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3allUTa, 3a3eMJICHUE JJICKTPONPHOOPOB, KOHIEHCATOP, KOMUPOBATHHBIN
anmnapar, CTpyWHBIHA IIPUHTED.

Jlemoncmpayuu

YCeTpOoUCTBO M IPUHLUII JEHCTBUS dJIEKTPOMETPA.

B3anmoneiicTBie Ha’IEKTPU30BAHHBIX TEIL.

DIEKTPUUYECKOE T0JI€ 3aPSHKCHHBIX TEI.

[IpoBOAHMKHM B 3IEKTPOCTATHUECKOM MOJIE.

DNeKTpoCcTaTUYECKas 3aluTa.

JIUDIIEKTPUKH B DJIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTD DJIEKTPOEMKOCTH TUIOCKOTO KOHACHCATOpa OT IUIONMIAM TUIACTUH, PACCTOSHUS
MEXTy HUMH U TUAJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannsiii 3nexkmpuueckuit mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKUIT TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKa. McTouHMKHM TOKA.
Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsioxenue. 3akon OMa 7151 ydacTka LErnH.

DJIEKTPUYECKOE COMPOTUBIICHHE. Y AEIbHOE CONMPOTUBICHUE BemiecTBa. [locnenoBarenbHoe,
MapajuieJIbHOE, CMEIIAHHOE COCAMHEHNE TPOBOTHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jlkoyns—JIeHia. MOIHOCTB IEKTPHUYECKOTO TOKa.

DNEeKTpOABMKYILAs CHUJIa U BHYTPEHHEE CONPOTUBIIEHHWE MCTOYHMKA TOKa. 3akoH Oma Juis
MOJTHOM (3aMKHYTOM) 37IeKTpruIecKoi nenu. KopoTkoe 3aMpIkaHUeE.

DNEeKTpOHHAs TPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS METAJIJIOB OT
Temmneparypbl. CBEpXIIPOBOIUMOCTb.

DNeKTpUYECKUil TOK B BakyyMe. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TonynpoBoanuku. CoOCTBEHHAs U MPUMECHAs! TPOBOAUMOCTH MOTYIPOBOAHUKOB. CBOMCTBA
p—n-niepexoa. [lomynpoBoHUKOBBEIE TPHOOPEI.

DNEeKTpUYECKU TOK B pacTBOpax MU paciilaBaxX 3JIEKTPOIUTOB. DIIEKTPOJIUTHYECKAs
JUCCOIaUs. DIEKTPOJIN3.

DneKTpuYecKuil TOK B razax. CamMOCTOSATENbHbIM U HECAaMOCTOSTENbHbIN pa3psaa. MomaHus.
[nazma.

TexHnueckre yCTpoiCTBa M MPAKTUUECKOE NMPUMEHEHHUE: aMIIEpPMETpP, BOJBTMETpP, PEOCTar,

HUCTOYHUKH  TOKa, QJICKTPOHAIrpCBATCIIbHBIC HpI/IGOpLI, QJICKTPOOCBCTUTCIIbHBIC HpI/I60pBI,



TEPMOMETP  CONpPOTHBIICHHS,  BaKyyMHBIH  JMOJA,  TEPMUCTOPHl U (POTOPE3UCTOPHI,
IIOJIYIIPOBO/IHUKOBBIH 1MOJ1, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANPSDKEHMSL.

3aBUCUMOCTh CONPOTHBJICHUS] LMJIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUJIOLIAIU
IIOIIEPEYHOI0 CEYEHUs U MaTepHraa.

CMmeniaHHO€ COeIMHEHUE POBOIHUKOB.

[IpssMoe wu3MepeHHe IUIEKTPOJABIKYINEH cuibl. KOpoTkoe 3aMblKaHHE TaIbBAHUYECKOTO
2JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHMUS.

3aBUCUMOCTD CONIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 2JEKTPOJIUTOB.

HckpoBoii pa3psa M NpOBOAUMOCTB BO3AyXa.

OnHOCTOPOHHSS TPOBOIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue 3I1eKTpoABHKYIIEN CUIII HCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHHUS.

HaGnronenue anexkTponusa.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kypca ¢usmku 06a3zoBoro ypoBHsS B 10 Kiacce OCYIIECTBISETCS C Y4ETOM
coJiepKaTelbHbIX MEXIPEAMETHBIX CBs3€ll ¢ KypcaMH MaTeMaTHKH, OMOJIOTUH, XUMHH, Teorpadpuu
U TEXHOJIOTHH.

Mesicnpeomemnuvie nowsmusi, CBS3aHHBIE C HW3YYEHHEM METOJOB HAy4YHOI'O IO3HAHUA:
sBJICHHE, HAay4dyHbId (aKkT, TUIOTE3a, (HU3MUECKass BEIUYMHA, 3aKOH, TeOopus, HaOJIOJCHHUE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelieHHE CUCTEMbl ypaBHEHUH, JMHENHas (yHKUusA, napaboja, runepbona,
uX TpapUKH U CBOWCTBA, TPUTOHOMETpUYECKHUE (YHKIMH: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC,
OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX IIPOEKIMH HAa OCH KOOPJAMHAT,
CII0)KEHHE BEKTOPOB.

Buonoeusa: mMexanudeckoe IBM)KEHHE B KMBOHU mpupoae, muddysus, ocMoc, TermooOMeH
KHUBBIX OPraHU3MOB (BUBI TEMJIONEpeayy, TEIJIOBOE PaBHOBECHE), JIEKTPUUYECKHE SIBICHUS B
YKUBOU IIPUPOLE.

Xumusa: TUCKPETHOE CTPOCHHUE BEIECTBA, CTPOEHHE AaTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, TEIUIOBBIE CBOIMCTBA TBEPABIX TEN, KUAKOCTEN U ra3oB, dIEKTPUUYECKUE CBONCTBA
METaJJIOB, YIEKTPOIUTUYECKAS AUCCOLUALINS, TAIbBAHUKA.

T'eozpaghus: BnaxxHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.



Texnonoeus: npeoOpa3oBaHUe IBMKEHUH C HCHOJIH30BAHMEM MEXaHM3MOB, YYET TPEHHUS B
TEXHUKE, MOAIIMIHUKN, HCIOJb30BAHME 3aKOHA COXPAaHEHUs HUMIyJIbca B TEXHHMKE (pakeTa,
BOJOMET M JIpyrUe), IBUTATENIb BHYTPEHHETO CrOpaHusi, HapoBast TypOuHa, OBITOBOM XOJIOIMIIBHUK,
KOHJIULIMOHEP, TEXHOJOTUH II0JIy4CHHsI COBPEMEHHBIX MaTEPUAJIOB, B TOM YHCIIE€ HAHOMATEPHUAJIOB,
U HaHOTEXHOJIOTHH, O3JIEKTpOCTaTUYecKas 3alluTa, 3a3eMJIEHHE JJIEKTPONpUOOpOB, KCEPOKC,
CTPYMHBI TNpPUHTEp, JIEKTPOHArpeBaTelIbHbIE NPUOOPBI, 3AIEKTPOOCBETUTEIbHBIE IPUOOPHI,

raJbBaHHUKa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INIPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenune yweOHOro mnpeamera «®Pusnmka» Ha YpOBHE cpenHero oOmiero oOpa3oBaHHUs
(0a30BBIN YPOBEHB) JIODKHO 00ECTIEYNTh TOCTHKEHUE CISAYIOIUX JTIMIHOCTHBIX, METAIPEAMETHBIX
U IpEeIMETHBIX 00pa30BaTEIbHbIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3YNbTAaThl OCBOEHUS ydeOHoro mnpeamera «®Pusnka» JOJKHBI OTpaXaTb
TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOM BHYTpEHHEN
MO3UIMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALIUN, TO3UTHUBHBIX BHYTPEHHUX yOE€XKJIEHUH,
COOTBETCTBYIOIIUX TPAJUIUOHHBIM LIEHHOCTSIM POCCUIICKOT0 0OLIECTBa, PACIIMPEHNE )KU3ZHEHHOTO
OTIbITA M OIBITA JESTEILHOCTH B MPOIIECCE PeaTu3alliid OCHOBHBIX HANpaBJIE€HUI BOCIUTATENBHOMN
NeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpaIaHCcKOro BOCIMTAHUSA:

cOpPMUPOBAHHOCTh ~ TPAKJIAHCKOM  MO3MLIMM  OOydarolmerocs Kak  akTUBHOTO |
OTBETCTBEHHOI'O WIEHA POCCUIICKOr0O OOIIECTBa;

INPUHATUE TPAJAULUOHHBIX OOIIEYETOBEYECKUX T'yMAaHUCTHMUYECKMX U JEMOKPATUYECKHUX
IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JAEATEJBHOCTh B HHTEpecax TIpa)JIaHCKOro oOIIecTBa,
y4acTBOBATh B CAMOYIPABJIECHNUHU B 00pa30BaTeIbHON OpraHu3ally;

YMEHHUE B3aUMOJIEHCTBOBATh C COLMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKLIHUAMU
U Ha3HA4YCHHEM,;

TOTOBHOCTb K TyMaHUTapHOM U BOJIOHTEPCKOU NESATEIBHOCTH;

2) IAaTPHOTHYECKOI0 BOCIIHTAHUSI:

c(OPMHUPOBAHHOCTb POCCUHCKOM I'paX1aHCKOM UAECHTUYHOCTH, TaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K FOCYIapCTBEHHBIM CHUMBOJIaM, JOCTUKEHUSAM POCCUICKUX YUEHBIX
B 0051aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSI:

c(OPMHUPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEICHNUS;

CMOCOOHOCTh OLIEHUBATh CUTYalMIO M MPUHUMATh OCO3HAHHBIE PElIECHUs, OPUEHTUPYICh Ha
MOPAJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B JEATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMYMBOTO OYAYILEro;

4) 3cTeTHYECKOro BOCIIMTAHMS:



ICTETUYECKOE OTHOIIEHHWE K MUPY, BKIJIIOUas 3CTETUKY HAaydyHOTO TBOPYECTBA, IPUCYILIETO
¢u3nveckoit Hayke;

5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpEC K Pa3InYHbIM cepam npo(ecCHOHAIBHON AEATEIbHOCTH, B TOM YHCIIE CBS3aHHBIM
c (QM3MKOW W TEXHWKOH, YMEHHE COBEpIIaTh OCO3HAaHHBIA BBHIOOp Oymymed npodeccun u
peajin30BbIBATH COOCTBEHHbBIE KU3HEHHbBIE IJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO M caMooOpa3oBaHHWIO B obOjacTu (DM3WKU HA
MPOTSKEHUU BCEH )KU3HU;

6) IK0JI0rHYECKOr0 BOCIIUTAHHUS:

c(OPMUPOBAHHOCTh  JKOJOTMYECKON KYyJIbTYpPhl, OCO3HAaHHE TIJO0AJBHOTO Xapakrepa
9KOJIOTMUECKUX MPooIIeM;

IUTAHUPOBAHUE U OCYIIECTBIICHUE JIECTBHUI B OKPYKAIOILIEH Cpelie Ha OCHOBE 3HAHUSA LiEJIeH
YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA,

paciiupeHue ombITa JesITeIbHOCTH HKOJIOTUYECKOW HAMpaBICHHOCTH Ha OCHOBE MMEIOLIUXCS
3HaHUN N0 PU3HKE;

7) HEHHOCTH HAYYHOI'O MO3HAHUS

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(bM3UYEeCKOi HAYKH;

OCO3HAHHE ILIEHHOCTH HAay4YHOH NEeSTENIbHOCTH, TOTOBHOCTH B Mpoliecce M3ydeHHs (PU3HKU

OCYIICCTBJIATDH MPOCKTHYIO U UCCICAOBATCIIBCKYIO JCATCIbHOCTD HHANBUAYAJIbHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS
Ba3oBble JJornueckue neicTBus:
CaMOCTOSITENIBHO  (POPMYIHPOBATh M aKTyallM3HpOBaTh MpoOIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
OTIPEIeIIATH ENIU JeSITebHOCTH, 3a7]aBaTh MapaMeTPbl U KPUTEPUH UX TOCTIKEHUS,
BBISIBIISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHUS B PACCMATPUBAEMBIX (PH3NYECKUX SBICHUSIX;
paspabaTeiBaTh IJIaH PEHISHUs MPOOIEeMbl C YUETOM aHallM3a UMEIOIINXCS MaTepUATbHBIX U
HEMAaTepHUaJIbHbIX PECYPCOB;
BHOCUTh KOPPEKTHBBI B JI€ATE€IbHOCTh, OILICHMBAaTh COOTBETCTBHUE pPE3YJIbTATOB LEIISAM,
OLIEHUBATh PUCKHU MOCIEACTBUH IE€ATEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHITH pPAa0OTy B YCIOBHSAX pEANTbHOrO, BUPTYalbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATh KPCATUBHOC MBIIIJICHUEC IIPU PCILICHUU JKU3HCHHBIX HpOGJ’IeM.



Ba3oBble ncciienoBare/ibCKue AeiCTBUS:

BIIJICTh HAyYHOW TEPMHUHOJIOTHEW, KIIOYEBHIMU TOHSATHUSMU M METOJAMU (PU3NYCCKOU
HayKH;

BIIQJICTh HAaBBIKAMU Y4eOHO-MCCIIEAOBATEIBLCKON M TMPOSKTHOW NIEATEIBHOCTH B 00JacTH
(U3HKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEIHLHOMY IOWUCKY METOJIOB PEIICHHS 3a]1a4
(U3HYECKOTO COJIEPKaHUs, IPUMEHEHHUIO PAa3IMYHBIX METOI0B MTO3HAHWS;

BIIAJIETh BHUJAAMH JICATECIBHOCTH IO TIOJYYEHHWIO HOBOTO 3HAHMS, €ro HWHTEPIpPETAIHH,
PeoOPa30BAHMIO M MPUMEHCHHIO B PA3JIMYHBIX YYCOHBIX CHTYAIHSIX, B TOM YHCJIC MPU CO3JIaHUU
y4€OHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBJISITH IPUYUHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIU3UPOBATh 3a/1a4y, BBIIBUTATH TUIIOTE3Y
e€ pelIeHus, HaXOUTh apryMEHTHI IS I0Ka3aTeIhCTBA CBOUX YTBEPIKICHUH, 3a/1aBaTh MapaMeTphbl
Y KPUTEPHUU PEIICHHUS;

aHAJIM3UPOBATH TMOJYYEHHBIE B XOJI€ PEIICHUS 3a/1a4dl Pe3ybTaThl, KPUTUUECKH OIICHUBATH
WX JIOCTOBEPHOCTB, POTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTHh U (HOPMYITHPOBATH COOCTBEHHBIE 3a/1adl B 00pa30BaTEIbHON JCATEIHHOCTH, B TOM
YHUCJIe PU U3YYCHUU (DU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETb NEPEHOCUTH 3HaHUA MO (PU3UKE B MPAKTUUYECKYIO 001aCTh KU3HEACSITENbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE UJIEH, TIpe/yIaraTh OPUTrHHAIbHbIE MTOAXO0AbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 3a]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BIIQJIETh HaBBIKAMHM TOJy4eHHUs] WHGOpMaluu (PU3HUECKOro COAEpKaHHUS U3 HCTOUYHUKOB
pa3HbIX THUIIOB, CaMOCTOSTEJIBHO OCYIIECTBJIATH TIOWUCK, AaHalu3, CHUCTEMAaTH3alUI0 W
UHTEPIPETANI0 HHPOPMAIH PAa3TUYHbIX BUJOB U (OPM MpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTH MHPOPMAIIUH;

WCIOJIb30BaTh CPe/ICTBA MH(MOPMALMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJOTHI B pEHICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHM3AIlMOHHBIX 3a7jad C COONOJeHHEM TpeboBaHU
OPrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypCcOCOEpPEKEeHMs, MPABOBBIX M ATHYECKHUX
HOPM, HOpM HHGOPMAIIIOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJIEP>KAaHUS B PA3IUYHBIX (popMarax ¢ yuéToM Ha3HAYCHUS
uHopMallUd W TIENIeBOM ayAUTOpPHUM, BHIOMpas ONTUMANbHYIO (GOpMYy TMpPEACTAaBICHUS U
BHU3yaJIM3alUu.

KoMMmyHHKaTHUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

OCYIICCTBJIATDH OGIJ.ICHI/IC Ha ypoKax (I)I/ISI/IKI/I " BO BHeypquoﬁ ACATCIIBHOCTH,



pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAllMi U CMATYATh KOH(IUKTHI;
pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUYKY 3PEHUS C HUCIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB;
IIOHUMAaTh U UCIOJIb30BaTh PEUMYIIECTBA KOMAaHAHON U MHIMBUTyallbHONU pabOThI;
BBIOMpAaTh TEMATHKYy M METOJbl COBMECTHBIX JACHCTBHI C y4€TOM OOLIMX HMHTEPECOB U
BO3MOYHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;
MIPUHUMATD 1I€JIN COBMECTHON JI€ATEIbHOCTH, OPIraHU30BbIBATH U KOOPAUHUPOBATH AECHCTBUS
o €€ JOCTHKEHHUIO: COCTAaBJIATh IUIAH JCHCTBUM, pacCHpeAeisaTh PO € Y4ETOM MHEHMU
Y4aCTHUKOB, 00CYXJaTh pe3yJIbTaTbl COBMECTHON PabOTHI;
OIIEHMBATh Ka4eCTBO CBOETO BKJa/a U KaXK/JI0T0 Y4aCTHUKA KOMaH/bl B OOIIMUNA pe3yNbTaT 1o
pa3paboTaHHBIM KPUTEPUSM;
npeaiaraTb HOBBIE IMPOEKTHI, OIIEHMBATh HJEU C IO3WLUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
OCYILIECTBIISTh MO3UTUBHOE CTPATETMUECKOE TIOBEJCHUE B PA3IMUHbIX CUTYALUsAX, TPOSBIATh
TBOPYECTBO M BOOOPaKEHHE, OBITh HHUITHATHBHBIM.
PeryasiTuBHble yHUBepcalbHbIC YUeOHbIE A€l CTBUA
Camoopranuszaums:
CaMOCTOSTEJIBHO OCYILIECTBIIATh I0O3HABATENIBHYIO JESITEIbHOCTh B 001MacTH (QU3UKU U
aCTPOHOMMH, BBISABIIATH IPOOJIEMBI, CTaBUTh U (JOPMYJINPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PELICHMs] PAacUYETHBIX M KAa4eCTBEHHBIX 3aJ]ad, IUIaH
BBIMIOJIHEHUS]  MIPAKTUYECKOH paboThl ¢ y4€TOM HUMEIOIUXCA PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANOYTCHUI;
JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;
paclupATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX NPEANIOUTCHUH];
JiesaTh OCO3HAHHBIM BHIOOp, apryMEHTHUpPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTb 3a
pelieHue;
OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;
crocoOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO 3PYAULUU B 001acTH (PU3UKU, TOCTOSHHO
MOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, YMOLIMOHAJIbHBIH HHTEJVIEKT:
JlaBaTh OLICHKY HOBBIM CHUTyalusIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISAM;
BJIaJIeTh HABBIKAMH MO3HABATENbHON pedIeKcHH KaK OCO3HAaHUS COBEPIIAEMbIX ACUCTBUI U
MBICJIUTENBHBIX TPOLIECCOB, UX PE3YJIHTaTOB U OCHOBAHMIA;
UCIOJIB30BaTh NPUEMBI peIeKCHHN IS OLIEHKU CUTYaIllH, BEIOOpa BEPHOTO PELICHHUS;

YMCThb OICHUBATL PUCKU U CBOCBPEMCHHO NPUHUMATDH PCIICHUS 110 UX CHUKCHUIO,



MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ce0s, TOHUMAasi CBOM HEJAOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIU3€ PE3YJIbTATOB JIECATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B npouecce nocTtuxkeHHs! TMUYHOCTHBIX PE3YJIbTaTOB OCBOEHMS IIPOrpaMMbl MO (U3MKE IS
YPOBHSI CpeHEro oOmero o0pa3oBaHUS y OOYYAIOMIMXCS COBEPHICHCTBYETCS IMOIMOHATBHBIN
UHTEJUIEKT, IPEANoJaraiomuii chopMUpPOBaHHOCTD:

CaMOCO3HAHH$, BKJIIOYAIOIIET0 CIOCOOHOCTh NMOHMMAaTh CBOE SMOLIMOHAIIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU C(hephl, ObITh YBEPEHHBIM B ceOe€;

CaMOpEryJIMpOBaHUs, BKIIOYAIONIETO0 CAMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH
3a CBOE MOBEJIEHUE, CIIOCOOHOCTh AaNTUPOBATHCA K SMOIMOHAIBHBIM M3MEHEHUSAM UM IpPOSBIATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEIl MOTHMBAllMM, BKJIIOYAIONIEH CTpEeMJICHHE K JIOCTIKEHUIO LEeNH M YCIexy,
ONTUMM3M, HHULIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXOMS U3 CBOUX BO3MOYKHOCTEH;

SMIATHH, BKJIIOYAIOUIEH CIOCOOHOCTh MOHUMAaTh 3MOIMOHAIBHOE COCTOSIHUE JIPYIuX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKHUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIOCOOHOCTH BBICTpauBaThb OTHOUICHHUS C APYTUMU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3periatbh KOH(IUKTHL

HNPEIMETHBIE PE3YJIBTATHBI

K xonmy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Y OOyUYaAIOUINXCS YMEHHI:

JNEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTo (PU3MKU B (POPMHUPOBAHMH COBPEMEHHOMU
HAayYHOM KapTHHBI MHpa, B Pa3BUTHUH COBPEMEHHON TEXHUKUM W TEXHOJIOTUH, B MPAKTHUECKOI
NeSITeNIbHOCTH JIFOJICH;

YUUTBIBATh TPAHUIIBI IPUMEHEHHUS W3YUYEHHBIX (M3MUYECKUX MOJIENe: MaTepuaibHas TOUKa,
WHEepLIHaNbHas cucTeMa oTcuéra, abCOJIIOTHO TBEPIOE TENO, WACaIbHBIA ra3, MOAETH CTPOCHUS
ra3oB, JKUIKOCTEH U TBEPHABIX Tell, TOUCUHBIN SJEKTPUUYECKUIN 3apsia MpH pelieHuH (pu3ndeckux
3azay;

pacrno3HaBaTh (hU3MUYECKUE SABJIEHHUS (MPOIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKOW TEOPUM CTPOCHHUS BEIIeCTBA W 3JIEKTPOJAMHAMHUKU:
pPaBHOMEpPHOE U PABHOYCKOpPEHHOE MPSMOJIMHEHHOE ABM)KEHHUE, CBOOOIHOE Na/IeHUE Tell, IBUKEHHE
[0 OKPY>KHOCTH, MHEpLHUs, B3aUMOJeWcTBUE Tel, Aupdy3us, OpOyHOBCKOE JBHKEHUE, CTPOCHHE
KUAKOCTEH U TBEPABIX TeJ, M3MEHEHHEe 00bEMa Teln MpH HArpeBaHWH (OXJIAXKIECHUH), TEIJIOBOE

PaBHOBCCHUEC, MHCIIApCHHUC, KOHACHCAUUW:A, IIJIABJIICHUC, KPpUCTAJLIIM3alusd, KHIICHUC, BJIAXKHOCTb



BO3JlyXa, IOBBIIICHUE JABJICHUS Ta3a IPU €r0 HarpeBaHUU B 3aKPHITOM COCYIE, CBSI3b MEXAY
IapaMeTpamMy COCTOSIHMSI ra3a B U30IPOLIECCax, ANEKTPU3ALUS TEJ, B3aUMOJICHCTBUE 3apsI10B;

ONKCBHIBATh MEXAaHMYECKOE JBWKCHHE, HUCIONB3Ys (U3NYECKHE BEIMYUHBI: KOOpAMHATA,
IyTh, NEPEMELIEHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHJa, UMIIYJIbC Teja, KUHETHYecKas
SHEprus, NOTEHIHMAJIbHA SHEpPrus, MeXaHWdyeckas padoTa, MEXaHWYeCKas MOIIHOCTh; IIpU
OTIMCAaHWUH MTPABHIIBHO TPAKTOBATh (PU3MUECKHI CMBICI HCIIOJIB3YEMbIX BEIMYHH, UX 0003HAYCHUS U
€IMHUIIBI, HAaXOAWUTh (OPMYIBI, CBS3BIBAIOIIME JAaHHYIO (QHU3MYECKYI0 BEIHYMHY C JPYTUMHU
BEJIMYMHAMU;

ONMCHIBaTh M3y4YCHHbIE TEIUIOBBIE CBOICTBA TE€N W TEIUIOBbIE SIBJICHMS, HCIOJbB3YS
¢usznueckue BEIUMYMHBI: JaBJIGHUE Ta3a, TEMIeEeparypa, CpeaHss KUHETUYecKas »HHeprus
Xa0TUYECKOTO JIBJKEHUS MOJIEKYJN, CpEIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSs SHeprusi, pabora rasza, kKo3()(UIMEHT MOJIE3HOTO AEHCTBUS TEIMJIOBOIO
JIBUTATENIS; IPU OMMCAHNUU MTPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCTIOJIb3YEMbIX BETUYHMH, UX
0003HaYeHUSI U €IMHUIBI, HAXOJUTh (GOPMYJIbI, CBSI3bIBAIOIINE TaHHYIO (PU3MYECKYIO0 BEITUYHUHY C
JIPYTUMU BEITUIHUHAM;

OTMCHIBATh H3YYEHHBIE JJIEKTPUUYECKHE CBOICTBA BEIIECTBA U JJIEKTPUUYECKHE SIBICHUS
(mporiecchbl), UCHONB3Ysl (PU3UUECKHE BETUYMHBL: 3JEKTPUUYECKUM 3apsijl, SJEKTpUUECKOoe TOoJe,
HanpsLKEHHOCTD MMOJISA, MOTEHINAN, Pa3HOCTh MOTEHIIMAIOB; IPU ONMUCAHUU MPABUIBHO TPAKTOBATH
(buznyecKuit CMBICT MCTIOIb3YEMbIX BEIMUMH, UX 0003HAYEHUS U €IWHULIbI; YKa3bIBaTh (OPMYIIBI,
CBSI3BIBAIOILIME JAHHYIO (U3NYECKYIO BEIMYMHY C APYTUMU BEIHMUNHAMU;

aHAJIM3UPOBATh (PU3MUECKHE NPOLECChl M SBJICHUS, HCMOJb3yd (U3MUECKHUE 3aKOHBI U
MPUHIMIIBLI: 3aKOH BcemupHoro Tarotenus, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON PHEepruu, 3aKOH COXpPaHEHHs] UMIYJIbCa, MPUHLHUI CYNEPHO3ULUU CUJ, MPUHIUI
paBHOMpPABUS HWHEPIMAIBHBIX CHUCTEM OTCU&Ta, MOJEKYISIPHO-KMHETHUYECKYIO TEOPHIO CTPOCHHS
BEII[ECTBA, I'a30BbI€ 3aKOHBI, CBSI3b CPEIHEH KHHETUUECKON YHEPTHH TEIIJIOBOTO JBUKCHHS MOJIEKYJIT
c a0COJIIOTHOM TeMIepaTypoid, IEpBbIN 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHHUS ANEKTPUUECKOTO
3apsiga, 3akoH KyrnoHa, mpu 3TOM pas3nuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOe BhIPaXKEHHE U yCIOBUS (IPaHULbl, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIMIbI JEHCTBUS MALIMH, NPUOOPOB U TEXHUYECKHX YCTPOMCTB;
pas3nuyarh yciIoBUs UX O€30MaCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHOM KHU3HM,

BBITMIOJIHATh SKCHEPUMEHTHl TI0 HCCIIEAOBAHUIO (U3UYECKUX SIBIEHUI M MPOIECCOB C
HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHH, MpU 3TOM (OpMYIUpOBaTh MpodieMy/3agauy
U TUNOTe3y Y4eOHOro 3KCIEpHUMEHTa, COOMpaTh YCTaHOBKY U3 MPEAJIOKEHHOTO 00OpyIOBaHUS,

MMPOBOAUTD OIIBIT U (I)OpMy.TII/IpOBaTL BBIBOJbI,



OCYIICCTBJIATD IMMPAMBIC 1 KOCBCHHBIC U3MCPCHUA CI)I/I3I/I‘-IGCKI/IX BCJIMYHMH, IPpHU 3TOM BBI6I/IpaTL
ONTUMAJIBHBIH CIIOCO0 HU3MCPCHUA W HCIIOJIb30BAaTh HM3BCCTHLIC MCTOAbI OLICHKU HOFpGHIHOCTCfI
U3MEPEHUN;

HucciaeaoBaTb 3aBUCUMOCTH MCKIY (I)I/ISI/I‘-IeCKI/IMI/I BCIIMYMHAMU C HCIIOJIB30BAHUCM IPSAMBIX
W3MEPEHUH, TPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH pE3YJAbTATHl MOJIY4YECHHOU
3aBUCHUMOCTHU (1)I/I3I/I‘-ICCKI/IX BCJINYHH B BUJC Ta6JII/III n I‘pa(i)I/IKOB, ACJIaTh BBIBOABI IO PE3YyJIbTaTaM
UCCIIEIOBAHUS;

coOmoare npaBuia O€30MacHOTO Tpylda MNpPH TPOBEICHHM HCCICJOBAHUNH B paMKax
y4eOHOTr0  JKCIEpUMEHTa, Y4eOHO-UCCIIEOBATEIbCKONM M  NPOEKTHOM  JIEATENBHOCTH  C
HCIO0JIb30BAHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIaOOpaTOPHOro 000PyI0BaHNUS;

pelath pacy€THbIE 33/1a4M C SIBHO 3a/laHHOM (M3MYECKON MOJIENbI0, UCHIOJBb3Ys (hr3HUecKre
3aKOHBI W TIPUHOMWIIBI, HAa OCHOBC aHalin3a YCJIIOBHA 3aJaavu BI)I6I/IpaTI> (1)I/ISI/ILIGCKYIO MOACIb,
BBIACTATh (PU3MUECKHE BEIUYMHBI U (POPMYNbI, HEOOXOJUMble Uil €€ pelieHHs, MPOBOJIUTH
paC'-IéTI)I 1 OCHUBATH PCAIIBHOCTD IMMOJIYYCHHOI'O 3HAYCHUA CbI/ISI/I‘—IeCKOﬁ BCJIMYHUHBI,

peiiatb Ka4€CTBCHHBIC 3aJa4dyu: BBICTPAWBATH JIOTHYCCKHU HEIPOTUBOPCUYUBYIO MCIIOYKY
pacCy>KJIeHUH ¢ OTIOPO Ha U3YUYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHUS,

WCIIOJIb30BATh MPHU PELIEHUU y4eOHBIX 33/7a4 COBpPEMEHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTUU
JUIA TIOMCKAa, CTPYKTYpUPOBAaHMS, HMHTEPHpPETAMM U TpEACTaBleHUs Yy4yeOHON U HaydHO-
MOMYJISIpHON MH(pOPMAIUK, MOTYYEHHON U3 Pa3IMYHbIX UCTOYHHMKOB, KPUTHYECKH aHAJIU3UPOBATh
oJIy4aeMyro HH(OpMaIio;

MPUBOJIUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUYEHBIX-(DU3UKOB B pPa3BUTHE
HayKH, 00bSICHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCII0JIb30BAaTh TEOPETHUECKUE 3HAHUS MO (DU3HKE B MOBCEAHEBHON >KM3HU Ui 00eCIIeUeHUs
0€30MacHOCTH IpH OOpalieHNH ¢ MpUOOpaMu U TEXHUUYECKUMHU YCTPOMCTBAMH, Ui COXPAHEHUS
3JI0pPOBbSI U COOMIOCHUS HOPM SKOJIOTMYECKOTO MOBECHHS B OKPYXKAIOIIEH cpee;

paboTaTh B TpYIIE C BBHIIOJHEHUEM PA3IMUYHBIX COIUANBHBIX POJICH, TUIaHUPOBATH PaboTy
TPYIIbI, palMOHAIbHO paCOpeleNsaTh O0sS3aHHOCTM U IUIAHUPOBATh  JESATENBHOCTh B
HECTaHJAPTHBIX CHUTYaIUsX, a/leKBaTHO OIEHMBATh BKJIAJ KaXKJIOTO M3 YYACTHHUKOB TPYIIBI B

peleHre paccMaTpuBaeMOi POOIEMBI.
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e PaBHOYCKOpEHHOE NPSIMOIMHEWHOE 1 bubnunoreka [JOK
JBHKEHUE 19.09.2023 | https://m.edsoo.ru/ff0c372e

6 CBoOoiHOE MageHue. Y CKOpeHue . bubnunoreka [JOK
CcBOOOIHOTO MaIcHUS 21.09.2023 | https://m.edsoo.ru/ff0c39cc



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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KpuBoismmHeliHOe nBUXEHUE.

bubmuoreka [JOK
7 JIBM)KEeHHE MaTepuaIbHOU TOYKH 110
26.09.2023 | https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
[Ipunuun otHOCUTENBbHOCTH ["anumest.
bubmmoreka [{OK
8 WNHueprimanbHble CUCTEMBI OTCYETA.
28.09.2023 | https://m.edsoo.ru/ff0c3be8
IIepBsiit 3ak0oH HproToHa
Macca tena. Cuina. [Tpunuun
bubmmoreka [{OK
9 CYIEPIIO3UINH chil. Bropon 3akoH
03.10.2023 | https://m.edsoo.ru/ff0c3be8
Hprotona g MaTepuaibHOU TOUKU
10 Tperun 3akoH HeroToHa st bubnuoreka [IOK
MaTepHUATbHBIX TOYCK 05.10.2023 | https://m.edsoo.ru/ff0c3be8
3aKkoH BceMHUpHOro TsaroteHus. Cumia
bu6mmoreka [IOK
11 Tsokectu. [lepBas KocMudeckas
10.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOpPOCTh
1 Cuia ynpyroctu. 3akoH ['yka. Bec bubnmuorexa [JOK
Tena 12.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoaddunueHT tpenusi.
bubnuoreka [JOK
13 Cwta conpoTUBJIECHUS PU IBUOKEHUU
17.10.2023 | https://m.edsoo.ru/ff0c3f76
TeJa B )KUJKOCTH WM ra3e
[TocTynarensHOE U BpalaTelbHOE
14 JBUKEHHE a0COTIOTHO TBEPAOTO Tea. bu6mmoreka [JOK
MowmeHT cuibl. [1nedo cumbl. YcnoBus 19.10.2023 | https://m.edsoo.ru/ff0c41a6

paBHOBECHS TBEPIOTO Tesla



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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https://m.edsoo.ru/ff0c41a6

15

NMnynsc MmaTepralbHOU TOYKH,
CUCTEMBI MAaTEPUAIIBHBIX TOYECK.
Nmiynbc cuiibl. 3aKOH COXpaHEHUS

HUMITYJIbCA. PeaxTnBHOC JBUXCHUC

24.10.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIITHOCTH CHIIBI.
Kunernueckas sHEprus MaTepuaaIbHON
ToukH. Teopema 00 U3MEHEHUU

KMHETUYECKON SHEPTUU

26.10.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4502

17

[TorenumansHas 3HEPTHUSL.
[ToTeHnmanpHas 3HEPTUs YIPYro
ne(OpMUPOBAHHOU MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIU3u

MOBEPXHOCTH 3€MJIH

07.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

[ToTeHnmanbHbIe U HEIOTEHIMAIbHBIE
cuiibl. CBs3b paboTHI
HEMOTEHLHATIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI Tell.
3aKOH COXpPaHEHUS MEXaHUYECKOU

QHCPIrun

09.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas padota «MccnenoBanue
CBSI3HM pabOThI CHITBI C U3MEHEHHEM
MEXaHUYECKOM PHEPTUHU Teja Ha
MIpUMeEpE PACTSHKEHUS] PE3UHOBOTO

KIyTa»

14.11.2023



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

20

KontponsHas pabota o Teme
«Kunemaruka. Jlunamuka. 3akoHbI

COXpPAaHCHHUA B MCXaHUKC)

16.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu. bpoyHOBCKOE

nsuxenue. JAuddyzus

21.11.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHHUS U
B3aUMOIEICTBHUS YaCTHI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN

U TBEPABIX TEN

23.11.2023

23

Macca monekyn. KonnuectBo

BemiectBa. [locrosiHuas ABoraapo

28.11.2023

24

TemnoBoe paBHOBecue. Temneparypa
u e€ uzmepenue. [llkana temneparyp

Henscns

30.11.2023

25

Wneansueiii raz B MKT. OcHOBHOE

ypaBuenue MKT

05.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
cpeaHel KUHETUYECKOM SHEPruu
JBUKEHUSI MOJIEKYJ. Y paBHEHHE

MenneneeBa-Knanelipona

07.12.2023

bubnuoreka [JOK
https://m.edsoo.ru/ffOc511e

27

3axoH /lanpToHa. ['a30BEIC 3aKOHBI

12.12.2023



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

Jlaboparopnas pabota «MccienoBanue

28 3aBHCUMOCTH MEXIY MapaMeTpaMu
14.12.2023
COCTOSIHUS Pa3pEeKEHHOTO razay
29 N3onponeccel B HACATBHOM Ira3e U UX bubnuorexa [JOK
rpadguyeckoe mpeacTaBlIcHHEe 19.12.2023 | https://m.edsoo.ru/ff0c570e
Buyrpennsa sHeprus
TEPMOJTUHAMUYECKOW CUCTEMBI 1
30 criocoObI e€ m3Menenust. KonmmuecTro bubnuoreka [JOK
TEIIOTHI ¥ paboTa. BHyTpeHHss 21.12.2023 | https://m.edsoo.ru/ff0c5952
SHEPTHSI OTHOATOMHOTO HUJI€aTFHOTO
rasa
bu6mmoreka [IOK
31 Buasl Tenonepenaun
26.12.2023 | https://m.edsoo0.ru/ff0c5¢36
VY enbHasg TEIIOEMKOCTE BEIIECTBA.
bu6mmoreka [JOK
32 KonnuecTBo TemIoTs! npu
28.12.2023 | https://m.edsoo.ru/ff0c5¢c36
Tertonepenaye. AnuabaTHbBIN MTpoIiece
33 [TepBrIil 3aKOH TEPMOJUHAMUKU U €TO bubmuoreka [JOK
[PUMEHEHHE K U30TPOIIeccaM 11.01.2024 | https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs mporieccoB B
bubnuoreka [JOK
34 npupojie. Bropoii 3akoH
16.01.2024 | https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKHU
35 [punnun neiictus u K111 rennosoit bu6mmoreka [JOK
MaIIuHbI 18.01.2024 | https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

36

Huxn Kapuo u ero KII{

23.01.2024

37 DKOJIOTHYECKHE MTPOOIIEMbI
TETUIOPHEPTETUKH 25.01.2024

28 O6o06maromuii ypok «MoJekyispHas bubmmoreka [JOK
¢du3rka. OCHOBBI TEPMOTUHAMHKI 30.01.2024 | https://m.edsoo.ru/ff0c6938
KonTpomnbHas pabora no teme

bubmmoreka [{OK
39 «MoutekymnsipHas pusrka. OCHOBBI
01.02.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [Tapoobpa3zoBanue 1 KOHAEHCAIIHSL. bubnuoreka [IOK
Hcnapenue u KUmeHune 06.02.2024 | https://m.edsoo.ru/ff0c63b6
AGCOII0THAs M OTHOCUTEIbHAS

bu6mmoreka [IOK
41 BJI&YKHOCTh BO3yxa. HachlmeHHbIN
08.02.2024 | https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucramimyeckue u

1 amopdHbIe Tea. AHU30TPOIHS bubmuorexka [JOK
CBOMCTB KpHcTaiioB. JKuakue 13.02.2024 | https://m.edsoo.ru/ff0c65f0
Kkpuctayibl. CoBpeMEHHbIE MaTepUaIIbI
[1naBneHue U KpUCTAIIA3ZAIIHSL.

bubnuoreka [JOK
43 V nenpHas TeIUIOTa MJIaBJIEHUS.
15.02.2024 | https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK
44 YpaBHEHHE TEIUIOBOTO OamaHca
20.02.2024 | https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

Onexrpuzanus Tei1. DIEKTPUUECKUN

bubmuoreka [JOK
45 3apsj. [[Ba Buaa 31€KTpUUECKUX
22.02.2024 | https://m.edsoo.ru/ff0c6bcc
3apssIoB
[TpoBOTHUKH, TUIIEKTPUKH U
bubmmoreka [{OK
46 MTOJTYIIPOBOTHUKH. 3aKOH COXPAHCHHUS
27.02.2024 | https://m.edsoo.ru/ffOc6bcc
ANEKTPUUECKOTO 3apsiaa
B3aumonencTue 3aps10B. 3aKOH
bubmmoreka [{OK
47 Kynona. Toue4HsIn 3eKTpUYECKUN
29.02.2024 | https://m.edsoo.ru/ff0c6ce4
3apsi
Hanpsisk€HHOCTB 1eKTpUYECcKOro
48 nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
AIIEKTPUUYCCKHUX TOJICH. JIMHUU 05.03.2024 | https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaGora cui aneKTpocTaTuyecKoro
bu6mmoreka [JOK
49 noJis. [lorenmuman. Passocrts
07.03.2024 | https://m.edsoo.ru/ff0c6f00
MOTEHIIUAJIOB
[IpoBOTHUKY U TUAJIEKTPUKHU B
bubmuoreka [JOK
50 ANEKTPOCTATHYECKOM II0JIE.
12.03.2024 | https://m.edsoo0.ru/ff0c7018
JlysnexTpuueckas MpOHUIIAeMOCTh
bubmuoreka [JOK
51 OnexrpoeéMkocTs. Konnencarop
14.03.2024 | https://m.edsoo0.ru/ff0c7126
- DIEeKTPOEMKOCTD IIIOCKOTO bubnunoreka [JOK
KOH/IeHCaTopa. DHeprus 3apsukeHHOTo 19.03.2024 | https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

KOHJICHCATOPa

53

Jlaboparopnas pabota "U3mepenue

ANEKTPOEMKOCTH KOHeHCaTopa"

21.03.2024

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMHPOBAIBHOTO
anmapara, CTpyWHOT0 IPUHTEpa.
DnexTpocTaTHuecKas 3allluTa.

3a3eMIIeHHe AEeKTPOIpruOOpOB

02.04.2024

55

DIEKTPUYECKHUN TOK, YCIIOBHS €70
cymectBoBaHus. [locTOSTHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma jyist

ydacTKa OeIn

04.04.2024

56

[TocnenoBarensHOE, apasuieIbHOE,
CMEIIIaHHOE COEAMHEHUE
poBoAHKUKOB. JlaboparopHas paboTa
«3yyeHne cMemaHHOTO COeIMHEHUS

PE3UCTOPOB

0.5

09.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

Pabota u MOHIHOCTbB 3JICKTPHYCCKOI'O

ToKa. 3akoH J[xoynsa-Jlenua

11.04.2024

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 1 MOJIHOM (3aMKHYTO)
anekTpuueckoil nenu. Koportkoe

3ambIkaHue. JlabopaTopHas pabora

0.5

16.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

«M3mepenne D/1C uctouHuka Toka u

€TI0 BHYTPCHHCTO COIIPOTHUBJICHUS

59

DNeKTpOHHas MMPOBOJAUMOCT TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD
COITPOTUBJICHUS METAJIJIOB OT

TeMmIiiepatrypbl. CBEpXIIPOBOIUMOCTh

18.04.2024

60

DNEeKTpUYECKUU TOK B BaKyyMe.

CBoucTBa JIEKTPOHHBIX ITYYKOB

23.04.2024

61

[TonynpoBoAHUKH, UX COOCTBEHHAS U
MpUMecHast MpoBoaUMOCTh. CBOMCTBA
p—~n-nepexoaa. IloynpoBoTHUKOBBIE

PpUOOPHI

25.04.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUYECKUH TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAs TUCCOLIUAIUSI.

DIIEKTPOJIN3

30.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUYECKUU TOK B ra3ax.
CaMOCTOSTENBLHBIN U
HECaMOCTOSTEIbHBIN pa3psl. MoJIHHS.

IIna3zma

02.05.2024

bubnuoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

DneKkTpuuecKue npudopsl U
YCTPOMCTBA U UX NMPAKTUYECKOE

IMPUMCHCHUC. HpaBI/IJ'Ia TCXHHUKHU

07.05.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc
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0€e30MacCHOCTH

- O6o06marmuii ypok . bubnmoreka [JOK
«INEKTPOANHAMUKAY 14.05.2024 | https://m.edsoo.ru/ff0c88be
KonTtposnsHas pabota o Teme

66 «Qnekrpocratuka. [1ocTosHHBIM 1 bubnuorexa [JOK
ANeKTpUueckuii TOK. TokH B 16.05.2024 | https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

67 PesepsHbiil ypok. KonTpoiabHas 1 bubnuorexa [JOK
paborta mo Teme "DIeKTpoAuHAMHKA" 21.05.2024 | https://m.edsoo.ru/ff0c8c56

63 PesepBHblit ypok. O600maromuii ypok . bubnuoreka [IOK
no Temam 10 kimacca 23.05.2024 | https://m.edsoo.ru/ffOc8f6c

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METO/IUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLUECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
» ®dusnka, 10 kiracc/ Mskumes I'.5., Byxosnes b.b., Corckuit H.H. mox penakuueit

[MapdentreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey

HUADPPOBBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru

MyH I/l Ll' I/l I_I AJ'I b H O E MoanucaHo undposoii noanucsio: MYHULIMMAIBHOE
KA3EHHOE OBLLEOBPA30OBATE/IbHOE YYPEXOEHUE
"KAMbILLETCKAA CPEOHAA OBLLEOBPA30OBATE/IbHAA

KA3EHHOE wKonA
DN: c=RU, st=MpkyTcKaa 06nacn>., str_eet:YJ'I. }
OBLLUEOBPA3OBATEJT ooy mmetops omttstmmanonoe.
KA3EHHOE OBLLEOBPA30BATEJIbHOE YYPEXKOEHWE

b H O E yLl P E)K ﬂ' E H |/| E "KAMBILLETCKAS CPEHAA OBLUEOSPA3OBATENIbHAS
LIKONA",

KAMBIETCKAR 2

CPE[HAA e
Wropesuny, sn=AnukuH, cn=MYHULUMNAJIbHOE

O 5 LL|| EO 5 PA3O BAT EJ-I KA3EHHOE OBLLEOBPA30BATEJIbHOE YYPEXKOEHWE

"KAMBILLETCKAA CPE[JHAA OBLLIEOBPA3OBATEJIbHAA
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