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1. MACIIOPT NITPOI'PAMMBI YYEBHOM JAUCHUAIIINHBI
EcrecTBO3HAHME

1.1. Ob6aacTh NpUMEeHEeHHUS POTrPAMMBbI

[Iporpamma yue6Ho# aucuumuubl sBisercs yacteio [IIICC3 B coorBercTBUM ¢ PI'OC no
cnenunanpHocTH  CIIO  46.02.01 /lokyMeHTalMOHHOE olecneyeHUe YIpaBJICHUSA U
apXMBOBe/IeHHe /ISl TPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX OpraHU3alMid, PeaTu3yIOLINX
00pa3oBaTeNIbHYIO MIPOrpaMMy CpPEAHEro o01iero o0pa3oBaHUs B Mpejesiax OCBOEHHUS OCHOBHOMU
npogeccroHansHol obpazoBatenbHOi mporpammsl CIIO (OIIOIT CIIO) Ha 6aze OCHOBHOTO
o01rero o6pa3oBaHus, MPU MOATOTOBKE KBATH(PUITUPOBAHHBIX pab0UHX, CIYKAIIHUX, CIISIIUATUCTOB
CPEIIHETO 3BEHA.
1.2. MecTo AMCUMIUVIMHBI B CTPYKType NporpaMMe NOATOTOBKH CHENHAIMCTOB CpeIHEro
3BeHa: 0011e00pa30BaTEeNbHBIN ITUKIL.

1.3. Henu u 32124 JTUCHUIJIMHBI — TPEOOBAHUSA K Pe3yJIbTATaAM OCBOCHHS THUCHHUIJIMHbBI:

Conepkanne mporpammbl «EcTecTBO3HAHUE» HANPABJICHO Ha JTOCTHIKCHHUE CIIEAYFOIINX
neJIei:

* OCBOCHHE 3HAaHUW O COBPEMEHHOW €CTECTBEHHOHAyYHOW KapTHHE MHpa W METOJax
€CTCCTBCHHBIX HayK, 3HAKOMCTBO C HaI/I6OJI€€ BaAXXHBIMHU HWACAMU U JOCTHXCHUSIMU
€CTECTBO3HAHMS, OKa3aBIIIUMH OIPEACIISIONICE BIMSIHUE Ha pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

¢* OBJIAACHHUC yMeHI/ISIMI/I HpI/IMCHHTB HOJIy‘-IeHHBIe 3HAHUSA IJId 06BHCHCHI/I$I HBJIGHI/II;'I
OKPY’KAIOIIIEr0 MHUpa, BOCHPHIATHS WH(OOpPMAIMKM €CTeCTBEHHOHAYYHOTO0 M TPO(EeCcCHOHATBHO
3HAYNUMOI'O COIIGp)KaHI/ISI; pa3BI/ITI/I€ I/IHTCJIJIGKTyaJH)HI)IX, TBOp‘-IGCKI/IX CHOCO6HOCT€I\/JI nu
KPUTHYECKOT'O MBIIUICHUS B XOZE MPOBEICHHS MPOCTEUIITUX MCCIICIOBAHNMA, aHAIN3a SBJICHHM,
BOCTIPUSITHS U HHTEPIIPETALIMHN €CTECTBEHHOHAYYHOH HH(OpMAIHH;

* BOCIIUTaHUE YOEKIECHHOCTH B BO3MOKHOCTH MO3HAHUSI 3aKOHHOM MPUPOABI M MCIIOJIb30BAHUS
I[OCTI/DKGHI/Iﬁ €CTCCTBCHHBIX HaYK JJIA pa3BI/ITPI$I IIUBUWJIN3allUHU U ITOBBIIICHUS Ka4C€CTBA KU3HU,

* TMpPUMEHEHHE ECTECTBEHHOHAYYHBIX 3HAHUH B TPOPECCHOHANBHOM JEATEIBHOCTH W
HOBCCILHCBHOﬁ KNU3HU I O6€CHC‘-ICHI/I$[ 6C3OHaCHOCTI/I KHU3HCACATCIIbHOCTH, FpaMOTHOFO
UCTIOJb30BAaHUSI COBPEMEHHBIX TEXHOJIOTHUI; OXPAHbI 37J0POBBS, OKPYKAIOUIEH cpebl.

OcBoeHue conepkaHusi ydeOHOW nucHMIUIMHBI «EcTecTBO3HaHME» oOecreynBaeT
JOCTHKEHHUE CTYIEHTaMH CIEAYIOUNX pe3yabTaToB:

* TUYHOCHIHBIX .

— YCTOMYUBBIM WHTEpEC K MCTOPUU M AOCTHUKECHHSIM B OOJIACTU €CTECTBEHHBIX HAYK,
YyBCTBO TOPJIOCTH 32 POCCHICKHE €CTECTBCHHBIC HAYKH;

— TOTOBHOCTH K MPOJOKEHUI0 00pa30BaHMsl, TOBBIIICHUIO KBATU(UKAIINKN B H30paHHOM
npodecCHOHATBHOM IEATETHPHOCTH C HCITOJIb30BAHUEM 3HAHUW B 00J1aCTH €CTECTBCHHBIX HAYK;

— 00BEKTUBHOE OCO3HAHHNE 3HAYUMOCTH KOMITIETEHIIUH B 00JIACTH €CTECTBEHHBIX HAYK IS
YeJIOBEKa U 00IIeCTBA, YMEHHUE HCITOJIB30BATh TEXHOJIOTHUSCKUE JTOCTIDKEHHUS B 001aCTH (DU3HKH,
XUMHH, OUOJIOTUU JJIsl TIOBBIIICHUS COOCTBEHHOTO MHTEIUICKTYaIbHOTO Pa3BUTHSI B BHIOpaHHOU
po¢eCcCUOHATBHON JIEATETLHOCTH;

— YMEHHME IPOAHAIM3UPOBATH TEXHOTCHHBIE IIOCICACTBUSA I OKpPYXKAlOLEH Cpelsbl,
OBITOBOH M MIPOM3BOJICTBEHHOM JIEATEIILHOCTH YEJIOBEKA;

— I'OTOBHOCTBH CaMOCTOSTCIBHO ,[[O6LIBaTL HOBBIC IJIA 066}1 GCTQCTBCHHO-Hay‘-IHbIe 3HAHUS
C UCIOJIB30BAHUEM JJIsSl 3TOTO JOCTYIHBIX HCTOYHUKOB HH(MOPMAIUH;

- yMeHI/Ie ynpaBH}ITB CBOGfI HO3HaBaTeHLHOI>'I ACATCIIBHOCTBIO, HpOBOI[I/ITB CaMOOI_ICHKy
YPOBHSI COOCTBEHHOT'O MHTEJJICKTYAJIbHOT'O PA3BUTHS;

- yMeHI/Ie BLICTpaI/IBaTL KOHCprKTI/IBHBIG B3aUMOOTHOIIICHHUA B KOMAHJIC IIO pemeHmo
0o0IIMX 3a7a4 B 00JIACTH €CTECTBO3HAHMS

* MemanpeomMemHblx:

— OBJIQJICHUE YMEHUSMH W HaBBIKAMH PA3JUYHBIX BHJIOB MTO3HABATEIBHOU ACATEILHOCTH
JUTSL U3YYCHHSI PA3HBIX CTOPOH OKPYXKAIOIIETO €CTECTBEHHOTO MHUPA;



— NPUMEHEHUE OCHOBHBIX METOJOB IMO3HAHUS (HAOIIOACHUS, HAYYHOTO HKCIEPUMEHTA)
JUTSL U3YYEHHUS PA3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTUHBI MUpPa, C KOTOPHIMU BO3HUKAET
HE0O0XOAMMOCTb CTAJIKUBATHCS B MPO(pECCHOHATIBLHOM cdepe;

— yMEHHE OINpeAeNaTh LEeNU U 337aud JACsTeIbHOCTHU, BBIOMpATh CpencTBa i HUX
JOCTHKCHUS HA TIPAKTUKE;

— YMEHHUE HCIOJIb30BaTh Pa3IMYHble UCTOYHHUKH JI MOJIYUYEHHs] €CTECTBEHHO-HAyYHOU
uH(OPMAaIIUY U OLICHUBATh €€ JOCTOBEPHOCTD JJIS JOCTHKECHHUS IOCTaBJICHHBIX LIeJIed U 3a/1a4;

* HPEOMEMHBIX .

— Cc(OpPMHPOBAHHOCTh YMEHUH IMOHMMATh 3HAYUMOCTH E€CTECTBEHHOHAYYHOTO 3HAHUS JUIA
Ka)XJI0TO YeJIOBeKa, HE3aBUCUMO OT €ro npoQecCHOHaIbHON NeATENbHOCTH, pa3inyaTh GakThl U
OLIEHKH, CPaBHMBATh OLICHOYHBIE BBIBOJBI, BUJIETh UX CBS3b C KPUTEPUSIMHU OLIEHOK U CBS3b C
KPUTEPSIMU C ONPEICTEHHON CUCTEMOM LIEHHOCTEM;

- c(OPMHPOBAHHOCTH TPEICTABICHUN O LEIOCTHON COBPEMEHHOH €CTeCTBEHHO-HAYYHOMH
KapTUHE MHpa, IPUPOJE KaK eIMHON LIeTOCTHOIN crcTeMe, B3aMMOCBS3HM YeJIOBEeKa, MPUPOAbI U
o0miecTBa, MPOCTPAHCTBEHHO-BPEMEHHEKI X MaciiTadax BeeneHHo;

— BIIAJIEHUE 3HAHUSAMU O HaumboJee BAXKHBIX OTKPBITUAX U JOCTHKEHHSIX B 00JacTu
€CTECTBO3HAHMSI, MMOBIUSABIIMX Ha 3BOJIOLHIO NPEACTABICHUI O IPUPOJIE, HA Pa3BUTHE TEXHUKHU
U TEXHOJIOTHI;

— c(pOpMHUPOBAHHOCTH YMEHMSI IPUMEHSATh €CTECTBEHHO-HAaYUHbIE 3HAHUS U1 O0bSICHEHUS
OKPYKaIOIIHNX SIBJIICHUH, COXpaHEHHUs 310pOBbBS, obecneyeHus 0€3011acCHOCTH
KHU3HEESATEIIbHOCTH, OEPEKHOTO OTHOLLIEHHS K IPUPO/IE, PALlMOHAILHOTO MIPUPOI0NOIb30BaHUS,
a TaKk)Ke BBIIIOJIHEHUS POJIM TPAMOTHOI'O MOTPEOUTENS;

— c(OpMHPOBAaHHOCTh MPEJICTABICHUM O HAYYHOM METOJ€ MO3HAHUS MPUPOABl U
CPEICTBaxX M3Y4YEHHsI MEraMupa, MakpoMHpa U MUKpPOMHpA; BIaJeHUE IPUEMAMH €CTECTBEHHO-
Hay4yHBIX HAOJIOJCHUI, ONBITOB, HCCIEIOBAHUM W OLEHKU JOCTOBEPHOCTH MOJYyYEHHBIX
pe3yIbTaToB;

— BJIaJIeHUE OHATUHHBIM aIapaToM eCTECTBEHHBIX HayK, TO3BOJISIOLIMM IIO3HABATh MUD,
y4acTBOBaTh B JMCKYCCHUSX IO €CTECTBEHHO-HAayYHBIM BOIIPOCAM, HCIIOJIB30BaTh PA3IMUYHBIE
WCTOYHUKM HH(OpMALMU JUIsI TOJATOTOBKH COOCTBEHHBIX padOT, KPUTHUECKH OTHOCHUTHCA K
coobmennsm CMU, conepxamum HayqyHY0 HHPOPMALIUIO;

— c(OpMUPOBAHHOCTh YMEHUH MOHUMATh 3HAUUMOCTh €CTECTBEHHO-HAYYHOI'O 3HAHUS JJIs
KaX/I0TO YeJIOBEKa HEe3aBUCUMO OT €ro Mpo(ecCHOHAIBHON NesTeNbHOCTH, pa3anyaTh (HaKkThl U
OILICHKH, CPaBHMBATh OLIEHOYHBIE BBIBOJIbI, BUAETh UX CBSI3b C KPUTEPUSIMH OLIEHOK U CBS3b
KPUTEPUEB C OIPEICICHHON CUCTEMOM LICHHOCTEH.

1.4. PexomeHyeMoe KOJIMYECTBO YACOB HA OCBOEHHUE NMPOrPaMMbI AN CHHILIUHBI

MaKCUMaJIbHOUM y4eOHOM Harpy3ku odydaromierocst 162 gaca, B TOM 4ucle:
00s13aTeNIbHON ayAUTOpHON yueOHOI Harpy3ku obydatomerocst 108 yacos;
CaMOCTOSITEIbHON paboThl 00yuatomerocs 56 Jyaca.



2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YYEBHOU JUCHUTNJIAHBI

2.1. O0beM yueOHOI TMCUMIJIMHBI M BH/IBI Y4e0HOH padoThl

Bua yueOHoii padoThbI

O0BeMm yacoB

MaxkcumajibHasi ydeOHasi HAarpy3Ka (Bcero) 162
Oo0s13aTesibHAs ayAUTOPHAs yueOHAasi HATPY3Ka (Bcero) 108
B TOM YHCJIE:
MPAKTUYECKHE 3aHITH 28
KOHTPOJIbHBIE PabOTHI
CamocrosiTesibHass padoTa o0y4aruierocs (Bcero) 56

domawiHssa paboma (TIOATOTOBKA K KOHTPOJILHBIM U Ta00OpPaTOpPHBIM paboTam,
GU3NYEeCKIM H TEPMHUHAJOTHYECKAM JHKTaHTaM, TOATOTOBKA K YCTHBIM
OTBETaM U MTMCbMEHHBIM OIPOCaM)
noo2comoska peghepamos, 00KIaA008, CO0OWEeHUN, NPpe3eHmMAayull

Hmozcosas ammecmayus 6 ¢popme: nudpepeHIMpoBaHHBIN 3a4eT




2.2. [IpumepHbIii TeMATHYECKHH IUIAH U COlepPKAHHUE Y4eOHOM AU CHUIITTMHbI

Ecmecmeo3nanue

HaumenoBanue Coaep:xaHue y4e0HOr0 MaTepuaJia, 1a6opaTopHbie H NPaKTHYECKHe PaboThl, CAMOCTOSITeJIbHAsI pafoTa O6bem vacos YpoBeHb 0CBOEHHSI
pa3aeioB H TeM 0o0y4aIuxcs, KypcoBasi padoT (IpoeKT)
1 2 3 4
DOU3UKA 70
Copepxanue yueOHOTO MaTepuaa 2 2
Ouznka — (yHZaMEHTAJIbHAs HayKa O MPUpOAe. ECTeCTBEHHO-HAYYHBIH METOJ IO3HAHWS, €r0 BO3MOXHOCTH U
I'PaHULBI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHS B MPOLIECCE MO3HAHMUS IPUPOALL. MoienipoBaHie GU3nIecKuX
BBenenne ABJIEHUH U TIpoLeccoB. EcTeCTBEHHO-HayYHas KAPTUHA MUPA U €€ BaKHEHNIINE COCTaBIIAIONIHE. 2
EnuHCTBO 3aKOHOB MPHPOJBI M COCTaBa BelecTBa Bo Bceenennoil. OTKpeITHS B (H3MKE — OCHOBa Mporpecca B
TCXHUKEC U TEXHOJOTHUU ITPOU3BOACTBA.
CamocTosiTenbHas paboTa 00yJaronuxcst -
Pazpen 1.
MexaHuka 19
Tema 1.1. Copaepxanue yueOHOTO MaTepualia 4 2
Kunemarnika Mexanndeckoe msmwkenue. Cucrema orcuera. Tpaekropus npmkenms. Ilyre. Ilepememenme. PaHOMepHOE
npsMoiHeiHoe aBikeHne. CKopocTb. OTHOCHUTENBHOCTh MEXaHHYECKOTO ABMKCHHUS. 3aKOH CII0KEHHUS CKOPOCTEil.
I'paduxu nerxenust. CpeqHsisi CKOPOCTh IIPU HEPABHOMEPHOM JIBHKEHHH. MIHOBEHHAsI CKOPOCTh. PaBHOYCKOpEHHOE
NpSMOJIMHEHHOe BIKeHHe. Y ckopeHue. CBoGoaHOe maaeHue Ten. KpuBoMHeHHOE IBIKeHHE. YTI0Bas CKOPOCTb.
PaBHOMEpHOE JBIDKCHHE TT0 OKPYXKHOCTH. [[€HTPOCTpEMHUTEIBHOE YCKOPEHHE.
CamocrosTenpHast paboTa 00yJarONIMXCs: MOArOTOBKA K KOHTPOJIBHOW paboTe, TePMHUHOIOTHUCCKOMY TUKTAHTY, K 2
YCTHBIM OTBETaM M IHCBMEHHBIM OIIPOCaM
Tema 1.2. ConiepkaHne yaebHOro MaTepuana 2 2
JMunamuka Macca u cuna. Bzaumopeiictsue ten. 3akonsl quHamMuki. Cuibl B mpupoe. Crioco6bl H3MEPEHHS CHIL
HuepunansHas cuCTeMa 0TcueTa. 3aKOH BCEMHUPHOTo TaroteHus. HeBecomMocTs.
ITpakTudeckas pabora: «MccaenoBaHue 3aBUCHMOCTH CHJIBI TPSHHS OT Beca Tesa» 2
CamocrosTensHast paboTa 00yJaromMXCcs: MOArOTOBKA K KOHTPOJIBHOM paboTe, TePMHUHOIOTHIECKOMY TUKTAHTY, K 2
YCTHBIM OTBETAM H IHCHMEHHBIM OIIPOCaM
Tema 1.3. Conepxanue y9e6HOTO MaTepuaia 2 2
3akount HMmynbe Tena. 3aKOH COXpaHEHUs UMITylIbca. PeakTuBHoe ABrmKkenne. Mexannueckas pabora. MommuocTs. Pabora
co;gz:szzg B CHUTBI TSATOTEHHMS, CHIIBI YIPYTOCTH U CHJIBI TpeHms. Mexanudeckast sneprus. Kunetndaeckas sueprust. Kunerndyeckas
sHeprus u pabota. IloTeHIManbHas 3HEPrus B rpaBUTALMOHHOM ToJe. [loTeHnuanbpHas s3Heprus ynpyro
Je(hopMHUPOBAHHOTO Tesa. 3aKOH COXPAHCHMS MOJHOM MEXaHHIECKOW SHEPIUH.
KonTpossHas pabora 2
CamocrosTenbHast paboTa 00yJarONIHXCS: MOrOTOBKA K KOHTPOJIBHOW paboTe, TePMHUHOIOTHUCCKOMY THKTAHTY, K
YCTHBIM OTBETaM H IIHCBMEHHBIM OIIPOCaM 2
1

Koncynbranus «Pemenue 3aa4 1o 3aKOHaM MEXaHUKI




Paspea 2.

OcHOBBI
MOJICKYJISPHOM 15
¢uzuku n
TepPMOAUHAMMKH.
Tema 2.1. Copneprxanue yieOHOTO MaTepuana. 4
MouJexynspHas ATOMHCTHYECKAs TEOPHSI CTPOCHHSA BemecTBa. HaOmoqeHns 1 OTBITHI, TIOATBEPIKJAIOIINE aTOMHO -MOJIEKYIISIPHOE
(pusuka. CTpOEHHME BelecTBa. Macchl U pa3Mepbl MoJIeKy. TerioBoe ABWKEHNE YacTHUI BeleCTBa. bpoyHOBCKOE ABMKEHHUE.
WneansHslii ra3. Temneparypa Kak Mepa cpeIHeH KHHETHUECKONW PHEPTUH YacTULl. Y PABHEHUE COCTOSHUS
uaeanrbHOTO ra3a. M3omnponeccs! U ux rpa¢puku. OOBSCHEHNE arperaTHEIX COCTOSTHIN BEIIECTBA U (Pa30BBIX
MePeX0J0B MKy HUMU Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX NpecTaBIeHUH. CBA3b MEXy AaBICHUEM U CpeIHen
KHHETHYECKOW PHEPTUeH MoJieKy: ra3a. Pabora raza. Monens xuakoctu. [loBepXHOCTHOE HATSHKCHUE H
cmaunBanue. Kpucraimdaeckue n amopdHbie BemmecTa. JKuakue KpucTaibl.
CamocrosiTenpHas paboTa 00yJaronuxcs 1
Tema 2.2. Cojepxanue yaeOHOTO MaTepraa. 4
TepmoannamMuka Baytpennsis saeprus. PaboTta i TemmooTnava Kak criocoObl H3MEHEHUS BHYTpeHHEH sHeprun. [1epBorii u BTOpoit
3aKOHbI TepMouHaMuKu. [IpuHIune! neficteus Ternossix MamuH. KIIJ[ TemmoBeix qeurareneit. Teriosbie
MAaIMHBL U UX IPUMEHEHHE. JKOJIOrHYeCKUe MpoOIIeMbl, CBSI3aHHBIE C TPUMEHEHHUEM TEIUIOBBIX MAIINH, U
po0IeMBI SJHEPTOCOCPEKCHHSI.
Kontpomsras pabdora 2
CamocTosiTenbHas padoTa 00yJaromuxcst: MoJAroToOBKa K KOHTPOJILHOM paboTe 1 ceMHUHapy, K YCTHBIM OTBETaM H 3
MUCbMEHHBIM OIIPOCaM
. 1
Koncynbranus «PenieHue 3a1a4 1o 3akOHaM MOJICKYIISIPHOW (DPM3UKH M TEPMOJAWHAMHUKI»
Pazgen 3.
OcHOBBI 21
3JIeKTPOAMHAMUKH.
Tema 3.1. Conepxanue yaeOHOTO MaTepraa. 4
JJIeKTPOCTATHKA BzaumozeiicTBue 3apspKeHHBIX Tell. DNEKTPUUECKUH 3apsia. 3aKOH COXpaHEHHS HIICKTPHUYECKOTO 3apsaa. 3aKOH
Kynona. DnexrpocraTndeckoe 1mose, ero OCHOBHBIE XapaKTEPUCTHUKHU U CBA3b MeX 1y HUMHU. [IpoBogHUKH 1
H30JIATOPHI B DIIEKTPOCTATHYECKOM TIOJIE. DINEKTpHUYecKas eMKOCTh KOHICHCATOpa. DHEPrHsl IEKTPOCTATHIECKOTO
OIS
CaMmocrosTenpHas padoTa 00yJaIOMHUXCs: MOATOTOBKA K KOHTPOJIBHOH paboTe, K YCTHBIM OTBETAM U UCEMEHHBIM 2
onpocaM
Tema 3.2. Cojneprxanue y1eOHOTO MaTepyaa. 6
IocTosHHbINH TOK IocrostHHBIN nekTpudyeckuil Tok. Cuia TOKa, HalpsbKEeHUE, DIIEKTPUYEeCKoe conpoTuBiaeHue. 3akoH OMa amst
y4JacTKa IEMHU U MOJTHOH 3JIEKTPHUECKOo menr. PaboTa M MOIITHOCTH MMOCTOSTHHOTO ToKa. 3akoH J[xoyms—IJIeHta. 4
TemnoBoe IeHCTBHE IEKTPUUECKOTO TOKA. DIIEKTPUUECKHUNA TOK B PA3JIMUHBIX CpEIax.
[Ipaktudeckas pabota «COOpKa AMEKTPUIECKOI e H3MEPEHNE CHIIBI TOKA M HAIPSDKCHUS Ha €€ Pa3InIHbBIX 2
y4acTKax»
CamocrosTenpHas padoTa 00yJaIomUXCs: MOATOTOBKA K KOHTPOJIBHOH 1 1a00paTopHON paboTe, K YCTHBIM OTBETaM 2
U HCbMEHHBIM OIIpOCcaM
Koncynpranus «Pemienne 3agad 1mo 3aKk0HaM 3JIEKTPOANHAMHUKIDY 1
Tema 3.3. Copiepxanue yueGHOr0 Marepuaia. 4




MarsnuTHoe 1oJie.

MarauTHoO€ I10JIe M €0 OCHOBHBIE XapaKTEPUCTUKH. JIefiCTBHE MarHUTHOTO TI0JIS1 HA TIPOBOJHUK C TOKOM. 3aKOH
Awmmnepa. Onexrpoasurarens. Cuna JlopeHna. SIBieHne 31eKTpOMAarHUTHON HHAYKIMU. 3aKOH 3IE€KTPOMarHuTHOM
nHaykiud. [pasuno Jlenna. Camonsaykims. HAyKTHBHOCTH. DHEPrHsi MATHUTHOTO IOJISL.

CamocrosiTenpHas paboTa 00yJaromuxcs: MOATOTOBKA K KOHTPOJIBHOH paboTe, K YCTHBIM OTBETaM U MHCHMEHHBIM

orpocam 2
Paznen 4.
Kosnebanusi n BOJHBI 5
Tema 4.1. Cojepxkanue yaeOHOTO MaTepraa. 2
MexaHuyeckue u CBobOonnsie konebanus. [lepron, acToTa u aMIUUTYAa Konebanuii. [[apMoHndeckue koneOanms. MaremaTndecKuit
3JIEKTPOMATHUTHBIE | ¥ IPYKUHHBINA MasTHUKH. [IpeBpalieHre sHepTUU IPH TapMOHUYECKHUX KoJieOaHMsIX. MexaHnYecKre BOJIHBI U X
KOJIe0aHHsl M BOJHBL. | BHBL. 3BYKOBBIE BOJHBL. YILTPAa3BYKOBBIE BOJHBL YIILTPA3BYK U €r0 MCMONb30BAHUE B MEIUIMHE U TEXHUKE.
CBoOoaHbIe MeKTpoMarHuTHEIE kKoeOanns. KonebarenpHblil kKoHTYp. @opmyna TomcoHa. BeiHYKICHHBIE
3JIEKTPOMAarHUTHBIE KoJeOaHus. I'apMOHUYEeCcKHe JIeKTPOMAarHUTHBIE KoJIeOaHus. DIEeKTPUIECKU pe30HAaHC.
[Tepemennslii Tok. DnekrporeHeparop. [lonydenue u nepenaya anekrposneprun. [IpodiaemMsr sHeprocoepexeHusl.
DJIEeKTPOMAarHUTHOE NOJIE. DJIEKTPOMAarHUTHBIE BOIHBL. CKOPOCTB 3J€KTPOMAarHUTHBIX BOJIH. I[IpHHIMIBI painocBsI3n
U TeneBuAeHHs. VIcronb30BaHue 3IEKTPOMArHUTHBIX BOJIH Pa3IMIHOTO JUANa30HA B TEXHUIECKUX CPEJCTBAX CBS3H,
MeJIMIMHE, IPH U3YYEeHHH CBOWCTB BEIIECTBA.
[MpakTuyeckas pabora: «M3yueHue kojaeOaHUil MaTEMaTHIECKOTO MasiTHUKA 2
CamocTosiTenbHas paboTa: HOATOTOBKA K KOHTPOJIBHOM paboTe U ceMHHapaM, K YCTHBIM OTBETaM U IMMCbMEHHBIM
omnpocaM
Tema 4.2. Coyiepkanre yueOHOTO MaTepuara.
CgeToBbI€ BOJIHDI. Pa3BuTHe npejcTaBiieHH O IPUPOJE CBeTa. 3aKOHBI OTPAXKEHHs M IIpeJIoMIIeHHsI cBeTa. IHTepdepeHius cBera.
JIunsbl Judpaknus cera. Judpaxunonnas pemerka. [lonspuzanus csera. Anucnepens ceta. Jlnnzel. dopmyna ToHKOH
JuH3b1. ONTHYeCKUe MPUOOPBI.
[TpakTryeckas pabdora: «M3yueHne nHTepHEpPeHINH U TH(PPAKIINT CBETa) 2
CamocrosiTenpHas paboTa 00yJaromuxcs -
Pa3znen 5. DnemMeHTBI
KBAHTOBOI (PM3NKH
Tema 5.1. Cognepxanue yaeOHOTO MaTepuaa.
KBanToBbie PaBHOBecHOe TemmoBoe m3nmyueHne. Keanrosas rumotesa [Imanka. @otosnexTpudeckuii apdexr. YpaBHeHHE
cBoOiicTBa cBeTa DiiHmTeriHa i BHentHero GoTtoaddekra. Doton. [lapneHue ceeta. Jlyanu3m cBOMCTB CBETA.
CamocTosiTenpHas paboTa 00yJaroImxcs -
Tema 5.2. ConepxaHue yueOHOTO MaTepuara. 2
Pu3uKa aToMa u Mopenu crpoenus atoma. Onbit Pesepdopaa. [Tocrynarst bopa. O0bsicHeHHE TMHEWYATOTO CIIEKTpa BOAOPOa Ha
aTOMHOI0 siApa OCHOBE KBaHTOBBIX IocTynaTtoB bopa. Ilornomenue u ucmyckanue ceera aromoMm. Ksanrtosas sneprus. IIpunnun
JICWCTBHA M UCIIOJIb30BaHKE J1azepa. ONTH4ecKast CIIEKTPOCKONHS KaK METO M3YUCHHSI COCTaBa BEIIECTBA.
CocraB u cTpoeHHe aTOMHOTO sifipa. CBOMCTBA SACPHBIX CHII. DHEPTHUS CBSI3U U Ae(PEKT MacChl aTOMHOTO SIpa.
PapmoaktuBHOCTE. BHbl paioakTHBHBIX NPEeBpalleHUi. 3aKOH paJMoaKTHBHOTO pacnana. CoiicTBa
MOHU3UPYIOIIUX S/IEPHBIX U3ITydCHUH. PaoakTHBHBIE H3ITydeHNS M X BO3JICHCTBHE Ha )KUBBIC OPraHU3MBbI.
SnepHbie peakiyu. SaepHas sHEpreTuKa. DiieMeHTapHbIe YacThIlbl. DyHIaMEHTAIbHbIC B3aUMOICHCTBUSI.
CamocrosTensHas padoTa 00yJalomuXCcs: MOATOTOBKA K KOHTPOJIBHOH paboTe, K YCTHBIM OTBETaM U HCEMEHHBIM 1
omnpocaM
Koncynbranus «PenieHue 3a1a4 1o 3akOHaM KBaHTOBOW (YM3UKH» 1
Paznen 6. CopeprxkaHue yueOHOTO MaTepraa. 2




Bcenennas u ee Crpoenune u pazsutue Beenennoit. Kocmomnorus. 3se3nsr. TepmosinepHslii cuaTe3. Moens pacmupsronencs
IBOJTIONHUSI Bceenennoii. [Ipoucxoxaenne ConneuHoit cuctemsl. [IpoTocoHIle U mpoToIuianeTHble obnaka. O0pazoBaHue

IIJIAHCT. Hpo6neMa CYIICCTBOBAHMA BHC3CMHBIX IIPIBI/IJ'IPIB&IIHfI. COBpCMCHHaﬂ (bI/ISI/I‘{CCKaSI KapTuHa MHpa.

CamocrosTenpHas padoTa 00yJaromuxcs

Xumus

46

HaumeHnoBaHnue
pa3/iesioB U TeM

Copaepxanue y4e0HOro MaTepuaa, 1ad0paTopHbie M NPaKTHYEeCKHE PA0OThI, CAMOCTOATE/IbHAS
padora o0yuaromuxcs, KypcoBasi padora (IpoeKT)

Oo6nem

qyacoB

YpoBeHb ocBOeHHUSA

Pazgen 7. O0mas u HeopraHuveckass XUuMHs

Copep:xaHue yuedOHOro MaTepuaJa.
XuMudeckasi KapTHHA MHUpa KaK COCTaBHAsl 4aCTh €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

Tema 7.1.
Breletue Ponp xumun B Ku3HHA COBPEMEHHOTO 06£uecma. §
[IpuMeHeHHE TOCTHKCHUAN COBPEMEHHON XUMHH B TYMaHUTAPHOU cepe NesITeITbHOCTH
obmiecTna.
IIpakTHyeckoe 3ansaTHe: OCHOBHbBIE NOHATHS U 3aKOHBI XMMHH. 2
[penmer xumun. BemectBo. AToM. Monekyna. XUMHYECKHA AIEMEHT U (POPMEI €T0
cymectBoBanus. [Ipocteie u cnoxHbie BeniecTBa. OCHOBHBIE 3aKOHBI XUMHUH. Macca aTOMOB U MOJICKYII.
OTHOCHTENBHBIC aTOMHAsI © MOJICKYJIsipHast Macchl. KonmaectBo BemecTBa. [locTosiHHAS
Tema 7.1. ABorajnpo. MossipHas Macca. 3akoH ABoraapo. MoJsipHbIil 00beM ra3oB.
OcHOBHbIE MOHATHS U
3aKOHBbI XUMUH CamocTosiTeJibHas1 pad0oTa 00y4arOIIUXCH:
[omobpare mpumepsl mo Teme «OTpakeHHE XHMHUYECKAX CIOKETOB B IMPOU3BEIACHUSAX XYHIO0KECTBEHHOMN
JUTEPaTYpPBl U HCKYCCTBA.»
[oarorosuts coobmenne «M.B.JIOMOHOCOB — «II€pBBIN PyCCKUI YHHBEPCUTETY
BRINONHATE 3a1aHUE B TETPAJU JJIsl CAMOCTOSITEIBHON PabOTHI.
ConepixaHue y4eOHOT0 MaTepHaJa. 2
Otkpsitie [lepuonnueckoro 3akona. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB
Tema 7.2. J1. 1. Menzeneesa.
Iepuonuyeckuii 3aK0H M | 3payenue [Tepuoauueckoro 3akoHa 1 Ilepronueckoil CHCTEMBI XUMHYECKUX 3JIEMEHTOB
Iepuonnyeckas J. Y. MenzeneeBa ains pa3BUTUSA HAyKH U IOHUMAHUS XUMHUYECKOW KapTUHBI MUPA.
cUcTeEMa XUMHIECKUX J.V.MenneneeB 06 00pa3oBaHUU U TOCYAAPCTBEHHO MOJUTUKE.
diementos J1. U. CamocrosiTeJbHast paéora 06y4a0UIMXCs:
Menneseena OxapakTepu30BaTh XMMHYECKHUI AIIEMEHT I10 MOJIOKEHUIO B IEPUOIMYECKON CHCTEME
Tema 7.3. Copep:xanue yueOHOro MaTepuaa. 2

CTpOCl—[l/le BelIeCTBA

KoBanenrtHas cBs3b: HEMOJIsIpHAasA U HOJIApHAas. Honnas cBsa3b. KaTHoHBI M aHHMOHBL
Mertammmdeckas CBSI3b. BOHOPOZ[H&S{ CBS3b.




CamocTosiTe1bHasi padoTa 00y4Yaroluxcs:
OxapakTepr30BaTh CTPOCHHUE MTPEAJI0KEHHOT0 BEIECTBa.

Tema 7.4.
Bopa. PacTBopsl

IIpakTnueckoe 3ansgTue: Boga. PacTtBophl.
Boma B ipupoae, ObITy, TEXHUKE U Ha MPOU3BOACTBE. PU3HUECKUE U XUMHUECKHE CBOIicTBa BOoAbl. OmnpecHeHue
BOIBL. ArperaTHbIC COCTOSHHUS BOJIBI M €€ TMEepeXOAbl W3 OTHOTO
arperaTHOro COCTOSIHUS B IPYTOe€.

CamocTosiTeJibHasi padoTa 00y4arOIIUXCH:
Peurenve 3a/1a4 Ha BBIPAKEHUE KOHIEHTPAIIMU PACTBOPOB

Tema 7.5.
XuMnueckne peakuun

Conep:xanue yueOHOro MaTepuaJa.
[TonsATHE 0 XUMHUECKON peakuuu. TUIIBI XUMHUYECKUX PEAKLIUM.
CKOPOCTh peakiuy ¥ PaKTOPhI, OT KOTOPHIX OHA 3aBHCHT.

CamocTosiTe1bHAsi padoTa 00y4YaroLuXcs:
BbInosHUTE yripaKHEHHS 1O OMPEACICHHUIO THIIA PEAKI[MK ¥ PacCTaHOBKE KO (UIIEHTOB.

H[!aKTH‘[eCKOe 3AHATHEC: KJIaCCHQl/IKa!!I/Iﬂ HECOPraHUYECKHUX COC;!I/IHEHI/II‘/JI M MX CBOIiCTBA.

Krnaccuukanus HeopraHUYeCKUX COCAWHEHHA M UX CBOICTBA. OKCHIBI, KHCIOTHI,
OCHOBAaHUSI, COJIH.

Tema 7.6. ITonsitue o runponuse coneil. Cpenga BOJHBIX paCTBOPOB COJIEH: KHCIas, HEUTpalbHas,
Kuaccudukauus uienoyHasi. Bogopoansiil nmokazarens pH pactBopa.
HEOPraHM4YecKuXx Omnpenenenne pH pacTBopa cosei.
COeJMHEeHUH U UX
cBOliCTBa CamocTosiTeIbHAsI pa00Ta 00yYAIOLIUXCS:
Pemenne 3aga4 U HaIIMCaHHC ypaBHeHHﬁ, MOATBEPKAAOIIUX XUMHUYCCKUC CBOMCTBAa OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCINHEHNH.
Coaepxanue y4e0HOr0 MaTepuaa
Mertannsl. O6mue pu3ndecKue 1 XMMUIECKHE CBOMCTBA METAIIIOB.
Hemeramnel. O0mast XapakTepuCTHKa TJIaBHBIX MOJATPYIIT HEMETAIOB Ha IpHMeEpe
raJIOTEHOB.
Tema 7.7. IpakTnuyeckas padora.

MeTajiibl 1 HEMETAJLIbI

Bsanmog!eﬁCTBne METAJLJIOB ¢ PACTBOPAMM KHCJI0T U coJieil.

CamocroniTe/bHasi padoTa 00y4arOUIUXCs:
[MoaroToBUTH COOOIIEHE MIIM TIPE3CHTAITHIO (IT0 BEIOOPY) «BakHeHne COeMMHEHNST METAIUIOB M HEMETaJlIOB
B IPUPOJAE U XO3SUCTBEHHOU AEATEIbHOCTHU YEJIOBEKA.»

Paznea 8. Oprannyeckasi Xumus

Tema 8.1.

Conepikanue y4e0HOro MaTepuasa.
MHoroo6pa3ue opraHuueckux coeanHenuil. [IoHsITHEe H30MEPUH.




OcHOBHbIE MOHATHSA
OPraHU4ecKoil XUMUM U
Teopusi CTPOEHUsI

CamocTosiTe1bHasi padoTa 00y4Yaroluxcs:

Hanmcanue cTpykTypHBIX (hOpMyIT H30MEpOB

OpPraHu4YecKux
COeIMHEHM I
Copep:xanue yyedHOoro matepuana. I[IpenensHsle 1 HellpeaeabHbIE YIIIEBOIOPOIbL. Peakiys moimMepu3arim.
[TpuposHBIE HCTOYHUKH YTIIEBOIOPOIOB.
Tema 8.2.
YriieBogopoanl. CamocrosTebHas padoTa.
Pemenue 3a1au Ha BBIBOJ] MOJIEKYJISIPHOH (D OPMYIIBL.
Coobmienne «YTIeBoI0pOasI Kak OCHOBA MEXTyHApOIHOTO.
COTPYJHUYECTBA U BAKHEHIINI UCTOYHHK (hOopMUpOBaHUs OrojpkeTa PDy.
IpakTnuyeckoe 3ansaTue: Knucinopoacoaepxamue opraHnyeckne CoeINHEHNs. YIJIeBO/bL.
[IpencraBurenyu KUCIOPOACOAEPKALMX OPraHUUYECKUX COCIUHEHU: METUIIOBBIN M ATUJIOBBIN CIIUPTHL,
TIIUIEPHH, YKCyCHast KUcoTa. JKUpbI Kak ClI0KHbIEe A(QUpBL.
Tema 8.3. I'mokosza. Kpaxman. Lemnonosa.
Kucnopoacoaep:xammue
OpraHm4ecKue

coeIMHEHHUs. YTJIeBOAbI

CamocTosiTe/ibHasi padoTa 00y4aKOIIUXCS:
Coo0rmieHne «AJTKOTOITU3M H €ro OTPaKCHUE B MIPOU3BEACHUSIX XYI0KECTBCHHOH IMTEPAaTyphl U
HU300pa3UTEIHHOTO HCKYCCTBAY.

Conep:xanue yueOHOro MaTepuaJa.
AzoTconepikaline OpraHn4ecKHe COeIUHEHHs. AMUHBI, aMUHOKUCIOTHI, Oenku. CTpoeHue u OHooruueckas
GbyHKIMS OSNKOB.

Tema 8.4.
[Tnactmaccel u BosokHa. [ToHATHE O TUTacTMaccaXx M XMMHYECKAX BOJOKHAaX. HaTypanbHbIC, CHHTETHYCCKUE
A3oTcoaep:kamue
1 UCKYCCTBEHHBIC BOJIOKHA.
OpraHmvecKne
coeTMHEeHHs.
CamocTosiTeJibHAsI padoTa.
Hoaumepsl.
Coobmienue, OykieT, mpe3eHTanms (Mo BBIOOpY cryaeHTa) «[IpuMeHeHHWE MOIMMEPOB B MPUKIAIHOM U
KJIACCUYECKOM H300pa3UTEIIbHOM HCKYCCTBEY.
IpakTHyeckoe 3aHATHEe: XHUMHSl M OPraHH3M YeJaoBeka. XUMHUYCCKHE 3JIEMEHTH B OpraHM3ME YeIOBEKa.
OpraHuyeckie 1 Heopranndeckue BemecTsa. OCHOBHBIC )KU3HEHHO HEOOXOIMMEIC COCTITHCHUS:
OeNKu, YrieBOIbl, XKUPbI, BATAMUHBI. YTIEBOJBI — TJIaBHBIA MCTOYHWK 3HEPTHHM OpraHu3ma. Posb >KHpOB B
opraan3Me. XOJIECTePHH U €r0 POJIb B 37I0POBE YEIIOBEKA.
Tema 8.5.

XuMHuS ¥ JKH3HDb

MuHepalbHbIe BElleCTBa B ITPOIyKTaX MUTaHUs, MHUIIEeBbIe 100aBKku. COaaHCHPOBAaHHOE TIUTaHUE.
HpakTuyeckoe 3anATHEe: XuMHUsA B ObITY. Bona. KadectBo Bompsl. Motomue n gucTsimue cpenctsa. llpaBmma
0e30macHOi paboOTHI CO CPEICTBAMU OBITOBOI XMMUHU.

CamocronTe/bHasi padoTa 00y4arouMXxcs:




CocraBiHHHEe Oykiera, Ipe3eHTalny, MHPOPMAIMOHHOTrO Jucta (1o BeIOOpYy cryneHTa) «Poiib XMMHUYECKUX
AIIEMEHTOB B JKU3HU pacTeHuil. Y 1oOpeHns. XuMHIeCcKe CpeacTBa
3aIIUTHI PACTEHUID.

Pa3gen 9. Buosorusi - COBOKYNIHOCTB HAYK 0 KHBOIl pUpoje.

Tema 9.1.
buoJgorusa -
COBOKYIHOCTb HAYK O
JKMBOH npupozje.
MeToabl HAYYHOT O
MO3HAHHUSA B OMOJIOT UM

Conep:xxaHue y4eOHOro MaTepuaJa.
JKuBas mpupoma kak oOBEKT H3ydeHHUs OHONOrMH. MeTOIBl MCCIEAOBAaHMS KHUBOH HMPUPOABI B OHMOJIOTHH.
Omnpenenenre )KU3HA. Y POBHU OpPraHU3aINH KUBOH MaTCPHH.

CamocrosiTe1bHAs pa0oTa 00y4aIOIUXCH:
CocTaBUTb BOIPOCHI K JIEKIHH.

Pasznen 10. Kierka

Tema 10.1. CtpoeHue u
(GyHxkuuu KieTkn

Conep:xanue yueOHOro MaTepuaJa.

Uctopust wm3ydeHuss kietkn. OCHOBHBIC TIIOJIOKEHHS KICTOYHOH Teopun. Kietka — CTPYKTypHO-
¢byHKIMOHANBHAs (dJIeMeHTapHas) eanHuna xu3Hu CtpoeHne kieTkd. [IpoKapHoThl W 3yKapHOTHl — HU3IINE H
BBICIINE KJIETOYHBIE OPTaHU3MBI.

CamocTosiTeJibHasi padoTa 00y4arouuXxcs.
Crenath CPaBHUTEIIBHYIO XapaKTEPUCTUKY MPOKAPUOTOB U DYKAPHUOTOB.

Tema 10.2. CTpoeHue n
(GyHkunu KiIeTKkn

OCHOBHBIE CTPYKTYypHBIE KOMIIOHEHTBI KJIETKH JyKapuoT. Kierounoe snapo. DOyHKIUM sAapa: XpaHEHHE
BOCIIPOM3BEJICHUE W MepeAavya HacleACTBEHHOW HMH(GOPMAIMK, PEryJsius XUMHYECKOW aKTHMBHOCTH KIIETKH.
CrpykTypa 1 GYHKIHH XPOMOCOM. AYTOCOMBI 1 ITOJIOBBIE XPOMOCOMBI.

CamocrosiTe1bHasi padoTa 00y4alOIUXCs.
IIpopamxuposarts seknuio. Pabora ¢ koncriekroM. [loaroroBka moxmazna mo teme «MlcTopust OTKPBITHS
KJIETOYHOTO CTPOCHHUS

Tema 10.3. Oco0ennocTu
CTPOCHHUS PACTHTEIbHOM
H JKHBOTHOH KJIETOK

IpakTuyeckas padora
KonTpoabnas padota

CamocrosiTejibHasi padoTa 00y4aroLuxcs.
3anonHuTh Tabnuny «CpaBHUTENbHAS XapaKTEPUCTHKA PACTUTENILHON U JKHBOTHOM KIETOK».

Tema 10.4. JKu3HeHHbIH
UK KJIeTKH

Conep:xanue yueOHOro MaTepuaJa.
JKM3HEHHBIH MK ¥ €r0 3aBUCUMOCTh OT KIIETOUHBIX (hOpM Ku3HH. JleNieHne KIeTKH — 0CHOBA POCTa, pa3BUTHUS
U Pa3MHOXKCHUS OPTaHU3MOB.

CamocTosiTeJibHasi padoTa 00yJarouIuXcs.
[Ipopabotate cxemy mMuto3a. Pabora ¢ tabnuueit. [loBropenne ¢uznonorun murosa u meiiosa. Coobuienne
«Mcropus H3y4eHHs KIETOYHOTO CTPOCHUS.




Pazgen 11. Opranusm

Conep:xanue yueOHOro MaTepuaJa.
Opraams3m — equHOE 1enoe MHoroooOpasue opranu3MoB. CIIoCOOHOCTh K CAaMOBOCIIPOU3BEACHHUIO — OJTHA U3
OCHOBHBIX CITOCOOHOCTEH KMBBIX OpraHu3MoB. becmonoe pazmuoxenue. [1o10Bo#t mporiece 1 MoI0BOE

Tema 11.1.

pa3mHOkeHne. OTI0I0TBOPEHNE, €ro OMOJIOTHYECKOE 3HAUCHHUE.
PasmHoxeHue
OpPraHu3MoOB
CamocTosiTeJIbHAsA padoTa 00y4aloIUXCs.
Bbly‘ll/ITI) OCHOBHBIC ITIOHATHUA.
IIpakTHYeckoe 3aHsATHE
Tema 11.2. Conepkanue yueGHOro MaTepuaJa.
HNupuBuayanbHoe

pa3BUTHE OPraHU3Ma

[onsTre 06 nHAMBHAYAEHOM (OHTOTEHE3), SMOPHOHAIBEHOM (SMOPHOTEHE3) B MOCTIMOPHOHATIFHOM
pasBuTuy. MHIMBHAYyanbHOE Pa3BUTHE YEJIOBEKA M €T0 BOSMOYKHBIE HApYIICHHS.

CamocTosiTeIbHAsi paboTa 00y4aIOIIUXCS.
ITonroToBUTH CXeMy SMOPHOHAIBHOTO Pa3BUTHUSA

Copnep:xanue yueOHOro MaTepuaJa.

Tema 11. 3. OO6mee mpencTaBiIeHUE O HACIEACTBEHHOCTH UM U3MEHYHMBOCTH. | eHeTHYecKasi TEPMUHOJIOTHS U CUMBOJIKA.
3aKoHOMEpHOCTH 3aKOHOMEPHOCTH HacIeI0BaHUs.
HACJICACTBEHHOCTH U
H3MEHYUBOCTH CamocrosiTe1bHasi padoTa 00y4aIOIIUXCH.
[IpuBecTy npuMepsl TEHOTUIHYECKON ¥ MOIN(UKAIIIOHHON H3MEHYMBOCTH.
IIpakTHyeckoe 3aHsiTHE.
IIpenmer, 3agaun U MeTOABI cenekuu. [ eHeTnueckue 3akoHoMepHocTH cenekuuu. Yuenue H. Y. BaBunosa o
Tema 11.4. LEHTPaX MHOT000pa3nsl 1 MPOUCXOXKICHHS KYJIbTYPHBIX pacTeHnil. buotexHomnorus, ee J0CTHKEHNS,

OCHOBBI CeJIeKIINH.

TICPCHCKTHUBLI pa3BUTHSA.

CamocrosiTe1bHAsi padoTa 00y4alOIIUXCH.
[lepeuncauTh NEHTPHI MPOUCXOXKICHUI KyIbTYpHBIX pactennil ( mo H. 1. BaBuiony)

Pa3nen 12. Bug

Tema 12.1. PazButue
JKM3HH Ha 3emuie
Maxkpo3BoJonus u
MAaKpPOIBOJTIOIHUSI

IIpakTHyeckoe 3aHATHE
Copep:xaHue yueOHOTro MaTepuaJa.
DBOJIIOIMOHHAS TEOpHs U e€ poJib B (OPMUPOBAHUU COBPEMEHHON €CTCCTBCHHOHAYYHOW KapTHHBI MUPA.

CamocrosiTe1bHasi padoTa 00y4aIOIIUXCH.
[ToaroToBUTHCS K TEPMUHOIOTHYECKOMY JUKTAHTY.

Tema 12.2. Bua u ero
KpUTepu

IIpakTHuyeckoe 3aHsiTHE.
OBOJIIOIMOHHAS TEOPUS U €€ POJIb B (POPMUPOBAHNH COBPEMEHHON €CTECTBEHHO — HAYYHOH KapTHHBI Mupa. Bup,
€ro KpUTepuu.

CamocTosiTeJbHasA padoTa 00y4aloIuXCs.
[IpuBecTn mpuMepsI K KaXKA0MY KPUTEPHIO BUA.




Tema 12.3. Honyasauus
KAaK CTPYKTypHast
eITMHMIIA BUIA H
IBOJTIOLHH

Copep:xaHue yueOHOT0 MaTepHaJa.
[Momynsust Kak CTPYKTYpHas €AMHHIIA BHJIA U 3BOJIIOLINH.

CamocTosiTeJibHasi padoTa 00y4aroIuXCs.
Hoxnan «[Tonmynsius Kak eTUHUIA OHOJIOTUICCKON SBOITIOIIUI.

Pa3pen 13. IkocucTeMBI

Tema 13.1. Dxogorust —
HAayKa 0
B3aUMOOTHOIIEHUSIX
OPraHU3MOB MEKIY
c000ii U okpy:xkawLIei
cpenoi

IIpakTHyeckoe 3aHsATHE

Conep:xanue yueOHOro MaTepuaJa.

[Ipenmer 1 3agaum SKOJIOTHH: yICHUE 00 HKOJOTHYECKUX (PAKTOPaX, yIEHHE O COOOIIECTBAX OPraHN3MOB, yICHUE
o Ouocepe. Ilonstre 00 sKonornyecknx cucremax. Llenmn nurtanus, Tpoguyeckue ypoBHH. brnoreomneHos kak
9KOCUCTEMA.

CamocrosiTejibHasi padoTa 00y4arouuxcs.
IToaroToBUTHCA K TEPMUHOJIOTHYECKOMY AMKTaHTY. Jloknansl Ha TeMy «Bo3zeiicTBue denoBeka Ha MpUpPOLy Ha
Pa3IMYHBIX 3Talax Pa3BUTHS YEIOBEYECKOTO OOIIECTBAY.

Tema 13.2. Buocdepa —
r106ajJbHas IKocHCTEMA

Conep:xanue yueOHOro MaTepuaJa.
Buocdepa — rnobansHas sxocuctema. Yuenue B. U. BepHaickoro o 6uocdepe.

CamocTosiTeIbHAs1 pa60Ta 00yYAIOIIUXCS.
Hpopa60TaTL KOHCIIEKT, MOATOTOBUTCA K YCTHBIM OTBETAM.
Coobuienus Ha TeMy «BiusHuE OKpyXXaromlel cpebl 1 e€ 3arpsi3HEHNUs Ha Pa3BUTHE OPTaHU3MOBY.

Tema 13.3. OcHOBBI
IKOCHCTEMHON
JIKOJIOTHH.

IIpakTH4yeckoe 3aHATHE.
OcHOBHBIC HaIpaBJICHHS BO3/ICHCTBIA UesioBeka Ha Onocgepy. Tpanchopmanus ecTeCTBEHHBIX IKOJIOTHUECKUX
cucteM. OCOOEHHOCTH arpodKOCUCTEM (arpoieHO30B).

CamocrosiTe1bHasi padoTa 00y4alOIIUXCH.

Bcero: 164 4.




3. YCJIIOBUSA PEAJIM3AIIMU TPOT'PAMMBI IMCHUITJIMHBI

3.1. Tpeﬁonamm K MUHUMAJIbHOMY MaT€pUAJTBbHO-TEXHUYECCKOMY o0ecrneyeHuIo

Peanmaunﬂ nporpaMmbl  JUCIHHUIIJIMHBI Tpe6yeT HaIm4yus yqe6Hor0 CCTCCTBCHHO-HAYUHbIX

JUCLIUILINH.

OGopynoBanue y4eOHOro KaOMHeTa OMOJOrMM: TaOJHUIBI, MAaKEThl, MYJSDKH, BIAKHBIC
npenaparbl, MOPTPETHl YUYEHBIX, repOapuii, MeYaTHbI pa3gaTOuHBId MaTepual, y4eOHHKH,

MHKPOJIA00paTOPHSI.

OGopynoBanne yueOHOro kKabuHeTa (PU3NKM:
Y4deOHo-TpaKkTHUECKOE U y4eOHO-1abopaTopHOEe 000py/10BaHNUE:!
[Tpubop myis teMoHcTpaIuu OPOYHOBCKOTO IBHYKCHHUS

Habop BemecTs a1 ncciae10BaHUS TUIABJIEHUS U OTBEPIEBaHUs
KommiekT o6opynoBanus no snekrpoaunHamuke (KJ19)
KOMITIEKT MOI0COBBIX, TYyTOOOPa3HBIX M KOJIBIIEBBIX MATHUTOB
Komruiext nmpubopoB 7151 IeMOHCTPAIIUU CBOMCTB 3JIEKTPOMATrHUTHBIX BOJTH
MammHa snekTpudeckas ooparumas

Ha6op no nepenaue 31eKTpudecKoil SHEPrun

[pubop 11 IEeMOHCTpAIK B3aUMOJICHCTBUS TApAJIEIbHBIX TOKOB
[Tpubop 11 neMoOHCTpaIK BpallleHHs] pAMKH C TOKOM B MAarHUTHOM I10JIe
[pubop 11 N3ydeHus! CBOMCTB JIEKTPOHHBIX IMTyYKOB

Habop «2nexrpuyecTBo»

KommiekT «9Heprusi, padoTta, MOIIHOCTH

Kommiekt «Bo300HOBIsIEMbIE HCTOUHUKH YHEPTUI

KoMIuiekT no anekrpoarHaMuke « OKCIIEpUMEHTAIIBHBIE 3a/1a4M»
KommnexT npubopos 11t porodddexra

Kurou

barapes konnencaropo bK

Ammnepmertpst 3-86

Amnmnapar TenerpadHblii JEMOHCTPaIMOHHBII

barapes conneunas

BonbeT™meTpst 3-87

lNaneBanomeTp nemoHcTpanuonHsii M 1032

JIoapl Ha KOJIOAKE

JpoccenpHas KaTymka

3BOHOK JIEKTPUYECKHUI 1EMOHCTPALIMOHHBIH

Nuaukatop MarHUTHOTO OIS

Konnencarop nepeMeHHOU EMKOCTH

Karymika 1151 ieMOHCTpaluyu MarHuTHOTO TMOJIS

Ha6op no snektponusy

Ha6op kepamudeckuii MarHuToB

Munmnamnepmerp MA-2,5

MarHuTHbIE CTPEIIKU

[Tepexmntouaresib OHOIOIOCHBIN

[Tepexmtouarenb IBYXIOIOCHBIN

[Tpubop s nemoncTparuu npasuia Jlenia

[Tpubop miis nemMoHcTpauu BUXpeBsix TokoB  M-4710
[Tpubop 1 IEMOHCTPAIIUHN 3aBUCUMOCTH COTIPOTUBIICHUS OT TEMIIEPATYPHI
Pamka ¢ Tokom

Certka 110 3J1€KTPOCTAaTUKE

CynTaH 371eKTpOCTaTUYECKHI

TpyOka ¢ 1ByMs 3JIeKTpOAaMHU
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Tpaucdopmaropsl

DIIEKTpOMETP

DJIEeKTpOMAarHuT pa30opHbII

DJIEKTPOAbl METHBIC

Maimna nocTostHHOro Toka M9
Mammna MaraurosnekTpudeckas MOM-1
MarmuHa snexkrpodopHas Masas

3epkaio

KommiekT 1abopaTopHbIif IO ONTHKE
JIMH3EI Ha TOJICTaBKE

[Ipu3ma TpaneuueBuaHas

Crexno MatoBoe

CeetopunbTpsl

CnekTpoMeTpbl

Habop nun3 u 3epkan

Ha6op mo reoMeTpudeckoit onTuke
OOBexTHB ¢ 00paTHOM JTMH30M

[Tpubop 11 u3ydeHus 3ak0HOB (poTOMETPUH

[pubop mis onpeneneHus ATMHBI cBeTOBOH BoiHB [ICBM

[Tpubop misa cnoxxenus 1BetoB criektpa [TCIL]
[Ipu3ma npsiMoro 3peHust

[Tpusma nucnepcuoHHas

TpyOxu cnekTpanbHble (Ha0Op)

Monens Hacoca BCachIBarOIIETO

Monenb TpyOOK OJUHAKOBOTO CEYEHUS
Mopnenb 4eThIpEXTAKTHOTO ABUTATEIS

Habop xanwspos

HaGop ten nns kanmopumeTpudeckux pabot
Ha6op cBUHIIOBBIX IIUIMHAPOB

OrsuBo BO3QyIIHOE

[pubop mis nemoHcTparmu aedopmaruii
[Tpubop 11 IEeMOHCTpAIH Ta30BBIX 3aKOHOB
[Ipubop 11 neMoHcTpauy OPOYHOBCKOTO JBUKECHHUS
[Tpubop 1 IEeMOHCTpAINH TEIIIOEMKOCTH TET
[IpuGop 11 IeMOHCTpAUK PaCIIUPEHUS TET
Cocynp! coobmaronecs

TpyOxa BonsiHas

Junamometps! SH 10H

Huuaamometp JAIIK

Jnnamometp neMoHcTpaunonssiid JITH
MasTtHuk B yacax

MarmmHa neHTpoOeKHasT YepBsIUHAS

Monpens BecoB

Habop npy>XMHHBIX JHHAMOMETPOB

Ha6op ten u3 20 6pyckoB

Ha6op u3 3-x mapukos

Ha6op mo craTtuke

Ha6op mo cratuke ¢ MarHuTHBIM aepxarenem HCT-2

O6opynoBanne yueOHOro KaOMHeTa XUMMHU

CTOJIBI U CTYJIbA I10 KOJIUYCCTBY o6yqa101u1/1xcx.
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O0opynoBaHue padounx MecT KaOMHETa XUMHHU: XUMHUYECKas TIOCY/1a; XUMUYECKHE PEaKTUBBI,
mKaQbl ¢ BBITSHKHOM BEHTHIISAIMEH, MOMKH JJIs TOCY/IbI, CYIIKa JJIs MPOOMPOK U KOO, anTeuka
NepBOH NOMOIIM, TaOJUIBI, y4eOHbIe MOCOOMS, pa3laTOYHBIA MaTepuan Al MPOBEICHHS
71a00paTOPHBIX U MPAKTUYECKUX PadoT.

NHOOPMALUNOHHO-KOMYHUKALMOHHBIE CPEJICTBA
OtkpeiTas ¢pusnka 2.6 gacts 1

Otkpeitas ¢pusnka 2.6 yactp 2

OTtkpsITast actpoHOMUs 2.6

YpoKH OTKPBITOTO KOJUIEXKA. ACTPOHOMHSI.

Bupryansasriii mnanerapuit REDSHIFT 6

ABTOpCKHE 2JIEKTPOHHBIE PECYPCHI

buonornueckue uccienoBaHusl.

DKOJIOTHS U KU3Hb. | U 2 4acTsb.

buonorus 9.

TexHu4eckue cpeAcTBa 00yYCHUSI:
KOMIIBIOTEP

IPOEKTOP

9KpaH

3.2. UudopmannoHHoe odecriedeHue 00yuYeHUust
Ilepeyens pexoMeHAyeMbIX YyuyeOHBbIX H31aHuii, UHTepHeT-pecypcoB, IO0NMOJHHUTEJIbHOM
JIMTEepaTyphbl.

OcHOBHBIE HCTOYHHUKH .

1. Camoiinenko ILW.  EcrectBozmanme. ®usmka: y4eOHWUK IS CTYJICHTOB
npodecCHOHABHBIX ~ 00pa3oBaTeNbHBIX  OpPraHM3allMi, OCBauWBalIIUX  mpodeccuu U
cnenuansHoctu CIIO. - M., 2016.

2. Camoiinenko ILU. EcrectBo3nanue. ®usuka. COOpHUK 3amad: y4yeO. mocobwe s
CTYICHTOB TMPO(heCcCHOHAIBHBIX 00pa30BaTEeIIbHBIX OpPraHW3alldii, OCBAWBAIOIINX MPodeccHr U
cnenuansHocTH CIIO. - M., 2016.

3. Msxummes I'. 1. ®U3UKA: Yueb. nns 10 xn. / I'. . Maxumes, b. b. byxosues, H. H.
Cotckuit.- Uzn. nopab.- 336 c.: un. (B mep.). — M., 2016.

4, Msxkummes I'. 1. ®U3UKA: YVueb6. nnsa 11 k. / T'. S. Msakumes, b. b. byxosues.- U3x.
nopab.- 336 c.: ui. (B mep.). — M., 2016.

5. Caskuna E.B., Jlorunosa I'.I1. XumMust 17151 IKOJI ¥ KJIIACCOB TYMAaHUTAPHOTO TMPOGUIIS,
10-11 k. — M., 2016.

6. AneKcaumHa N.YO., I'anaktnonos K.B., JIsnues A.B., Coxonosa M.M., BaaromkuHa
JLM. EcrectBo3nanue , 10 xi. — M., 2018.

7. Xapuenko JI.H. ECTeCTBo3HaHHe, 10-11 k1. — M., 2017.

8. KoncrantuHoB B.M., Pezanos A.I'., @aneesa E.O. O0mias 6uonorus (2-e uznanue) — M.,
2016.

9. Kamenckuit A.A., Kpukcynos E.A., ITaceunuk B.B. buonorus 10-11 k1. — M., 2018.

10. INa6puensu O.C. Xumus 9-10, 11 k. — M., 2015.

11. I'a6puensu O. C., OctpoymoB U. I'. EcrectBo3nanue. Xumusi. — M., 2019.

12. INabpuensa O. C., Octpoymo W. I'. Xumusa mna mpodeccuii ¥ cHeruaabHOCTEH
TEXHUYECKOTO M €CTECTBEHHO — HAYYHOTrO TNpoduieil: yueOHUK Ui CTYH. YUYPEKACHUN Cpej.
npod. o6pazoBanus. — M., 2019.
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13. Epoxun FO. M., KoBanesa 1. b. Xumust a5 npodeccuii u cenuaibHOCTeH TEXHUYECKOTO
U €CTECTBEHHO-HAY4YHOTO NpoQuiiel: yueOHUK AJIs CTYA. YUpeKIeHUH cpea. mpod. 00pa3oBaHUs.
—M., 2019.

14, Epoxun 0. M. Xumust: 3amaun v ynpaxkHeHHUs: yueO. Mocodue s CTyI. YIpEKISHUN
cpen. mpod. oopazoBanus. — M., 2019.
15. Epoxun FO.M. COOpHUK TECTOBBIX 3aJaHUN TO XHMHH: y4eO. mocoOue s CTYII.

Yupexnenuii cpen. npod. odpazopanus. — M., 2019.

HNHuTtepHeT-pecypcesl

www. pvg. mk. ru (omumnuana «Ilokopu BopoObseBBI rOpHI»).

www. hemi. wallst. ru (OGpa3oBaTeNbHBINA CAUT AT IIKOJIBHUKOB «XUMUSY).
www. alhimikov. net (OGpa3oBaTenbHbIN CANT JIJIs1 IIKOJIHBHUKOB).

www. chem. msu. su (31eKTpoHHast OUOIMOTEKA IO XUMUH).

www. enauki. ru (MHTepHET-U3JaHue IS yuuTeneil «EcTecTBeHHbIE HAYKN»).
www. 1september. ru (metoamueckas ra3eta «llepBoe ceHTIOPs»).

www. hvsh. ru (kypHan «XuMus B IIKOJIE).

www. hij. ru (kypHaI «XUMUS U )KU3HBY).

www. chemistry-chemists. com (3JIeKTPOHHBIH KypHAT « XUMHKH H XHUMUS).
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIJINHBI
KoHTposib 1 olleHKa pe3ylIbTaTOB OCBOCHUS TUCIMILIMHBI OCYIIECTBISECTCS MPENo/IaBaTesieM B
MpoLecce MPOBEACHUS MPAKTHUECKUX 3aHATUN U Ja0OPaTOPHBIX pabOT, TECTUPOBAHHUS, & TAKKE
BBITIOJIHEHHS 00 YJaIOIIIMMUCS MHIUBUTYIBHBIX 3aJJaHUN, TPOSKTOB, UCCIICIOBAaHUH.

Pe3yabTaThl 00yueHus
(ocBOEHHBbIE YMEHHS1, YCBOCHHbIEC 3HAHUS)

®opMbI U METOABI KOHTPOJISI U OLlEHKHU
pe3yJbTaToB 00yYeHUs

CMBIC]I TOHSATHH: €CTECTBEHHO-HAy4YHbI METOA YCTHEIC W TIMCHMCHHBIC  OTBCTEI,
MTO3HAHMUSA, AIIEKTPOMArHUTHOE noxe, | TOATOTOBKA pedepatoB M I0KINOB,
IIEKTPOMATHUTHBIC BONHBI, KBAHT, SBOIIOLMs | oo (POBAHHC,

Bcenennoii, Oonbmoit  B3peiB, CoJsHeuyHas

cUcTeMa, TalaKTUKa, MEepUOJUYECKUN 3aKOH,

XUMHAYECKast  CBsI3b, XWUMHYECKash  peakuus,

MakpoMoJieKyia, OeloK, KaTraiau3arop, (hepMeHT,

kieTka, auddepennumanus kierok, THK, Bupyc,

Ouosiornyeckas 53BOJMIOLMA, OHOpa3HO-00pasue,

OpraHu3M, NOMYJSIUs, dKocucTtema, Ouocdepa,

SHTPOINUS, CAMOOPraHU3alMs;

CMBICJI BEJIMYMH: CKOPOCTb, YCKOpPEHHE, Macca, | YCTHblE M THCbMEHHBIE  OTBETHI,
CHIIa, UMITYJIbC, pab0oTa, MEXaHUYECKasi SHEPTus, | MOATOTOBKA pedepaToB ¥ TOKIAJIOB,
BHYTPEHHSIS 3HEprusi, abCOJIIOTHAs TeMIepaTypa, | TECTUPOBAHMUE.

CpenHsisi ~ KHHETHYeCKas  DHEPIrus  YacTHII

BEIIECTBA, KOJUYECTBO TEIUIOTHI, 3JIEMEHTAPHBI

JIEKTPUUECKUN 3apALT;

CMBICT  (PU3UYECKHX 3aKOHOB KJIACCHYECKOH | YCTHBIE M TIMCBMEHHBIE  OTBETHI,
MEXaHUKH, BCEMUPHOT'O TATOTEHHUS, COXPAaHEHUs | MOATOTOBKAa pedepaToB U  JIOKJIAJIOB,
SHEPrHH, HWMITYTbCa W DJIEKTPHUUECKOTO 3apsna, | TECTUPOBAHHE.

TCPMOANHAMUKH, BHCKTPOMaFHHTHOﬁ HWHIAYKIHH,

BKJIQ/I BEJIMKUX YYEHBIX B (JOPMHUPOBAHUE
COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTUHBI
MHpA;

[MonroroBka pedepaToB U TOKIAI0B.

MPUBOJUTh IPUMEPHl SKCIEPUMEHTOB H(MJIN)

HAOMIONEHUH,  OOOCHOBBI-BAIOIIMX:  aTOMHO-
MOJIEKYJISIPHOE CTPOCHHE BEIIECTBA,
CYILIECTBOBAHHE OSJEKTPOMAarHUTHOTO TMOJA H

B3aUMOCBSI3b  AJIEKTPUUECKOTO M MAarHUTHOTO
M0JIeH, BOJHOBBIE M KOPIYCKYJISIPHBIE CBOMCTBa
CBETa, HEOOPaTUMOCTh TEIUIOBBIX IPOLIECCOB,
pazberaHve TalaKTUK, 3aBHUCHUMOCTh CBOWCTB
BEILIECTBA OT CTPYKTYPHI MOJIEKYJ, 3aBUCUMOCTH
CKOPOCTH XMMHUYECKON PEAKIUU OT TEMIIEPaTyphl
M KaTajJu3aTopoB, KIETOYHOE CTPOCHHUE >KUBBIX

oprauusmoB, poap JIHK kak  Hocurend
HacJeJCTBEHHON HH(OpMAIIUU, BOJIOIHNIO KUBOH
IIPUPOJIBI, IIPEBPALLECHUS SHEPruu u

BEPOSATHOCTHBIA XapaKTep MPOLECCOB B )KUBOU U
HEKUBOU IIpUPOJE, B3aUMOCBSI3b KOMIIOHEHTOB
JKOCHCTEMBI, BIUSHUE JACATEIBHOCTH YEIOBEKa Ha
JKOCHUCTEMBI;

YcTHBIE u IINCBMCHHBIC OTBCTHI,
BBITIOJTHEHHE J1a00OpaTOPHBIX paboT, 3aIIUTa
JOKJIAJIOB ¥ peepaToB.
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OOBSACHATh NPUKIATHOE 3HAUCHUE BaXKHEUIINX
JOCTHKEHUH B 00JIACTH €CTECTBEHHBIX HAYK JUIA:
pa3BUTHUSL SHEPreTHKH, TPAHCIOpPTAa U CPEICTB
CBSI3M, MOJYYEHHsS] CUHTETUUECKUX MATEPUAJIOB C
3a1aHHBIMU CBOMCTBaMH, CO3JaHus
OMOTEXHOJIOT HiA, JIe4YeHUs MHQEKITMOHHBIX
3a00JIeBaHUI, OXPAHbI OKPYKAIOLIEH cpebl;

VYCTHBIC M MUCBMEHHBIC OTBETHI, 3allUTa
pedepaToB U TOKIAI0B.

BBIBUTATh THUIOTE3bl M TIpeajiaraTh MyTH HX
MPOBEPKH,  JeiaTh  BBIBOJABI HAa  OCHOBE
SKCTIEPUMEHTAIBHBIX JTAHHBIX, IPEICTABICHHBIX B
BU/JIe Tpaduka, TaOJIHUIIBI WM THAarPAMMBI,

YerHBlE W NHCHbMEHHBIE  OTBETHI,
BBITOJTHEHHE J1a00PaTOPHBIX padboT

paboTaTh ¢ €CTECTBEHHO-HAYYHOH HH(pOpMaIei,
conepxarieiics B coobmenussx CMU, unrepHer-
pecypcax, Hay4dHO-NIOIYJSIDHOW  JIUTEpaAType:
BJIaJI€Th METOJAMM IIOUCKA, BBIAEISATH CMBICIOBYIO
OCHOBY u OLICHUBATH JIOCTOBEPHOCTH
uHpOpMaIHH;

[lonroroBka wu 3ammra pedepatoB u
JIOKJIa/10B.
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