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1.NACIHOPT PABOYEM MPOT'PAMMBI YYEBHOM JUCIHHUIIIINHBI
EcrecTBO3HaHME

1.1. O6aacTh NpUMEHEHHUs IPOrPAMMBI

[Iporpamma y4eOHOW IUCHMIUIMHBI SBISETCS 4YacThiO MPUMEPHOH OCHOBHOW NpodecCHOHATBHOMN
obOpazoBarensHOi mporpamMmbl B cootBerctBuM ¢ DPI'OC mo cnemmaneHoctn CIIO 44.02.22
IIpenongaBanue B Ha4aJIbHBIX KJIaccax

1.2. MecTO0 AUCUMILIMHBI B CTPYKType OCHOBHOW mNpo@deccuoHaILHOH 00pa3oBaTe/bHOM
NporpamMmmsbI:

YyeOnast aucuurimHa «EcTecTBO3HAHUE)» OTHOCUTCS K 00IIeoOpazoBaTenbHOMY Iukiy. CojepxaHue

Kypca XUMHUH CTPOUTCA Ha 0a3e 3HAHWW 10 XUMUH, (PU3UKH, MATEMaTHKH U OUOJIOTUH B 00beMe yueOHOI
IPOrPaMMbI OCHOBHOM IIKOJIBI.

OcBoeHne JaHHOW JUCHMIUIMHBI HEOOXOAMMO i (OopMHUpOBaHHS y CTYACHTOB €IUHOMN
€CTECTBEHHOHAYYHOU KapTUHBI MUDA.

1.3. Ilesm u 3272490 JUCHMILIMHBI - TPEGOBAHMS K Pe3yJIbTATAM OCBOCHHS IHCHAININHDI:

BpesynbTare 0CBOCHUS AUCHUIUIMHBI 00YYarOIUICs TODKEH yMeTh:
NPUBOAUTH PUMeEPbI IKCIIEPUMEHTOB M(M/1H) HA0/II0/1eHHi, 000CHOBBIBAIOIIUX:

aTOMHO-MOJIEKYJIIDHOE  CTPOCHHE  BEILECTBA, CYLIECTBOBAHME JJIEKTPOMATHUTHOIO TOJS H
B3aUMOCBSI3b IEKTPUYECKOTO U MAarHUTHOT'O IIOJIEH, BOJHOBBIE U KOPIYCKYJISIPHBIE CBOMCTBA CBETA,
HEoOpaTUMOCTh TEIUIOBBIX IPOLIECCOB, pa3deraHue rajaakTHK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT
CTPYKTYpPBl MOJIEKYJI, 3aBUCUMOCTb CKOPOCTHM XHMHYECKOW pPEaKkUUH OT TeMIepaTypbl H
KaTaJIu3aTopOB, KJIETOYHOE CTPOCHUE KUBBIX Opranu3MoB, poJib JIHK kak HocuTenst HacneaCcTBEHHOM
MH(pOpMallMK, SBOJIIOLMIO YXUBOM HPUPOJIbI, NMPEBpAIIECHUsS SHEPIMM U BEPOSATHOCTHBIA XapakTep
IIPOLIECCOB B JKMBOM M HEKHMBOW IPUPOJE, B3aMMOCBSI3b KOMIIOHEHTOB JKOCHUCTEMBI, BIIMSHHUE
JEATEIbHOCTH YEJI0OBEKA Ha DKOCUCTEMBI;

* O0BSICHATH NPHUKJAJHOE 3HAYCHHE BAKHEHIIHUX NOCTH/KCHHMH B 00JIACTH €CTECTBEHHBIX HAYK
JUIS: Pa3BUTHS DHEPreTUKU, TPAHCIIOPTA U CPEACTB CBA3H, IOJIYyYEHUs CUHTETHYECKUX MATEpUAJIOB C
3aJJaHHBIMHM CBOMCTBAaMH, CO3JIaHHsI OMOTEXHOJIOTUM, JIeueHUs] MH(EKIMOHHBIX 3a00JIeBaHUM, OXpaHbI
OKPY’KaIoILEeH Cpeabl;

* BBIIBUIaTh FHNOTE3bI M MPeJIaraTh yTH UX IPOBEPKH, 1€/1aTh BbIBOABI Ha
OCHOBE IKCIEPUMEHTAIbHBIX IaHHBIX, PEACTABIEHHBIX B BUE rpaduka, TaOIUIIbI WU AUAarPaMMBbI;

* paloTaTh ¢ ecTeCTBeHHOHAY4YHOIl nH(opmanmeii, conepxaieiicsa B cooomennsx CMU, unrepuer-
pecypcax, Hay4dHO-IOIYJISIPHOM JIMTEpaType: BIAJETh METONAMM IIOMCKA, BBIAEIATH CMBICIOBYIO
OCHOBY M OIICHHMBATh JIOCTOBEPHOCTh HH(OpMAIH;

B pe3ynbrate 0CBOSHUS NUCHUTUIHHBI O0yUYaIOIIHIICS TOKEH 3HATH/TTIOHUMATh:
CMBICJI  TOHSATHH:  E€CTECTBEHHOHAyYHBIH  METOJ  TO3HAHUS, OSJEKTPOMArHUTHOE  TOJE,
AJICKTPOMArHUTHBIE BOJIHBI, KBAaHT, HBOMIOIMS BcenenHoi, Gonbmioit B3peiB, CojHEUHAsT CHUCTEMA,
TaJIaKTUKA, IEPUOANICCKUI 3aKOH, XUMUUYECKAsl CBSA3h, XUMHYECKAsl PEaKInsi, MaKpOMOJIEKYJIa, OeJOK,
Karamuzatop, ¢epmeHT, kiertka,auddepennmanus kierok, JHK, Bupyc, Oumomormueckas
IBOJIIOIMS, 0M0pa3HoOOpa3ne,  OpraHu3M, MOMYNALuUs, 9JKocucreMa, Ouocdepa, dHTpomus,

caMOOpraHu3allus;
*  BKJIAJ BeJUKHUX YYeHbIX B GOPMUPOBAHNE COBPEMEHHOM €CTECTBEHHOHAYUYHON KapTUHBI MHUPA;

B pe3ynbraTe OCBOCHHS TUCIUTUTMHBI O0yUYaIONIUIICS TOJDKEH UCNO0Jb30BaTh

npuodpeTeHHbIE 3HAHNS U YMEHHS B IPAKTHYECKOM 1esiITeIbHOCTH M NOBCEIHEBHOM
KU3HU:



®  OLCHKH BJIMSHMS Ha OPTaHU3M Y€JI0BEKa dJICKTPOMArHUTHBIX BOJIH U PAJIUOAKTUBHBIX M3JIy4CHHI;

*  BHEpProcOepeKeHus;

*  0€30MacHOT0 MCIOIB30BAHNS MAaTEPHAJIOB U XUMUYECKUX BEIIECTB B OBITY;

*  nOpoMIAKTUKU MH()EKIHMOHHBIX 3a00/1€BaHUI, HUKOTUHOBOM, aJIKOTOJbHON M HAPKOTHYECKOM
3aBHCHUMOCTEH;

. OCO3HAHHBIX JIMYHBIX JICUCTBUH 110 OXPAaHE OKPYKAIOIIEH Cpebl.

1.4. KoanvecTBo 4acoB HAa 0CBOEHHE POrPAMMBI TUCHHIINHBI:

MaKCHUMaJbHON yueOHOW Harpy3ku oOywaromerocsi 157 yacoB, B TOM 4YHCIE: 00s3aTeNbHON
ayTUTOPHOU ydeOHOW Harpy3kum oOydaromerocss 108 4acoB; caMOCTOSTENBHOW PabOTHI
oOyuatomerocs 49 4acos.



2. CTPYKTYPA M COJAEPKAHUE YYEFHOM JUCHUTLJINHBI
2.1. O0bem yueOHO# JUCHMINIMHBI M BUABI Y4e0HO0i padoThI

Buna yueOHoii padoThl Oovem uacos
MakcumasibHasi ydeOHasi Harpy3ka (Bcero) 157
Oobs3aTesibHAsSI AyAUTOPHAA yYeOHasi HArpy3Ka (Bcero) 108
B TOM YHUCIJIE:
JlabopaTopHble U MPAKTUUYECKUE 3aHSTUS 65
CamocrosiTesibHas padoTa ody4yarierocs (Bcero) 49
B TOM YHCIIe: pedepaTsl, Mpe3eHTAUN

[TpomexyTounas arrectanus B popme nuddepeHInpoBaHHOTO 3a4eTa




2.2. TemaTnueckuii IVIaH U coiep:KaHue y4eOHOM nucuiuinabl  EcrecTBo3HaHue

HaumenoBanue Conep:xkanue y4yeOHOro MaTepuaJa, J1ad0paTopHble U MPaKTHYecKue padoThl, O0bém | Ypose
pa3iesioB U TeM CaMOCTOSITe/IbHAS padoTa 00yUyaruuxcst 4acoB Hb
0CBOEH
usl
1 2 3 4
BCEro 157
I. Puzuka 52
BBeaenue Copep:xkaHue yu4eOHOro MmaTepuaJjia 2
du3uKa-Hayka o0 mpupoJie. 1 2
ECT&HBGHHOH&YHHLﬁiMﬁTOHIKBHaHHﬂ,GN)BOSMOXGK&THIIFpaHHHLIHpHMeHHMOCTH.BAOHGHHPOBaHHG
¢bu3nueckux SBICHUM M mpoleccoB. Ponb 3KkcrepuMeHTa U TEOPUH B IMpoLecCce MO3HAHUS MPHUPOJBIL.
@usnueckue 3akoHbl. OCHOBHBIC 3JIEMEHTHI (PU3MYECKON KapTUHBI MHpa
Paznea 1. Mexanuka 12
Conep:xanue yueOHOro MmaTepuajia
1. MexaHuueckoe IBUKEHHE, €r0 OTHOCUTENbHOCTh. CHUIIBI B MPUPOJE: YIPYTrOCTh, TPEHHUE, Cuia 1
TSOKECTH. 3aKOH BCEMUPHOTO TAroTeHus. PeaktuBHoe nBuxkenue. [loTeHuanpuas u KHHETUYECKast
DHEPrusl.
2. [IpakTuueckas pabora: pemeHue 3aaay. 1
CamocrosiTeibHAasA padoTa 00y4aOIMMXCs 1 2
CucremaTuieckasi mpopaboTKa KOHCIIEKTOB 3aHATHH, y4eOHOUW IuTeparyphl (Mo Bompocam maparpada).
CamocTosaTenpHass TpopabOTKa TOMOTHUTEIBHOW JUTEpaTyphl, C HCIOJIb30BAHUEM PEKOMEHIAIUI
npenogaBatens. [loaroroska cooOuieHu, KOHCTIEKTA).
TemaTuka BHeayIMTOPHOI caMOCTOSITE/IbLHON PadoThI:
1.Koncnekt no reme «lIpoctpancTBo u Bpemsi»
2. Coobmenune no teme «Vcnosb30BaHNE M YYET CKOPOCTHU B JIEATEITLHOCTH YETIOBEKAY
Tema 1.2. OcHOBBI Copnepxanue yueOHOIro MaTepuaJa 2
JTMHAMUKHA 1. [Tonsitue o cuite u macce tena. 3akoHbl HproToHA. 3aKOH BCEeMHUPHOro TAroTeHus. IlpakTudeckas 1 2
paboTa: pelieHue 3a1ad.
JlabopaTopnasi paGora « l3yuenue nBrkeHus Tena Mo OKpy>KHOCTHU MO/ AEHCTBUEM CUIT YIPYTOCTH U 1
TSHKECTU
CamocTtosiTeibHast padoTa 00y4alOIMXCs: 1

Cucrematudeckasi mpopadoTKa KOHCIIEKTOB 3aHATUHN, yueOHOW JMUTepaTypsl (10 Bompocam maparpada).
CamocrosiTenbHass TPOpPadOTKa JIOMOJHUTEILHON JIUTEPaTyphl, C HCIOJb30BAaHUEM PEKOMEHIAINI
npenoaasartens. [loagroroska cooOuieHus.
TeMaTuka BHeayIMTOPHOI CAMOCTOSITEJIbHOM PadoThI:

Coobmenne o teme: «Mcmoap30BaHue W ydeT 3aKOHOB TUHAMHKKA HbloTOHA B mpodecCHOHAIBHON

ACATCIIBHOCTH.




Tema 1.3. 3akou
COXPAHCHHUS B MEXaHHKE

Conep:xanue yueOHOro MaTepuaJia

1. 3akon COXpPAaHCHUA MEXaHUYEeCKOM OHCPI'Un. Pabota u MOIIHOCTB. 3aKkoH COXPpaHCHUA UMITYJIbCA.

2. IlpaxTuyeckas paboTa: pelieHue 3a/1a4.

KonTpoabHas pabora: PemieHue KOHTPOJBHBIX 3a/lad HAa 3aKOHbI JIMHAMUKHU, HAa 3aKOH COXPaHEHUsS
HMITYJIbCA, 3aKOH COXPAHECHUSI TOJTHOW MEXaHUYECKON SHEPTUHU

CamocrosiTe1bHast padoTa 00y4yaommxcst

Cucrematudeckasi mpopadOTKa KOHCIIEKTOB 3aHATHH, y4eOHOU ymTeparypsl (o Bompocam maparpada),
BBITOJIHEHHUE JIOMAIIHUX 33JJaHUI TI0 TIOJrOTOBKE K KOHTPOJIBHOI pabdoTe.

CamocrosTenbHas npopabOTKa JIOTMOJHUTENFHOW JIMUTEPATyphl, C HCIOJIb30BAaHUEM PEKOMEHIALUI
npenogaBatens. [logrotoBka u  odopmienue  npe3eHTanuu. TemaTHuka  BHeayJAUTOPHOI
CaMOCTOSITEeJIbHOM PadoThI:

1. ITpesenTanus no teme: «JlesrenpbHocTs K.O. [ITHOTKOBCKOr0, OCHOBOMOIOKHIKA KOCMOHABTUKID)

Tema 1.4. Mexannueckue
KoJie0aHUA M BOJITHBI

Coaep:xanue yueOHOro MaTepuaJia

1. Mexanuueckue kojaeOanus. MexaHu4eckue BOJIHbI, 3BYK

2. Ilpaktuueckas pabora: Pemenue 3anau.

CamocrosiTesibHas padoTa 00y4YarOIuXCcst

Cucrematuueckasi mpopadoTKa KOHCIIEKTOB 3aHATUH, y4eOHOU juTepaTypsl (10 BompocaM maparpada),
CamocTtosaTenbHas MpopaboTKa IOMOJHUTENBHOM JHUTEpaTypbl, C HCIOIb30BAaHUEM PEKOMEHIAIUI
MpenoaaBaTesl.

Pasznen 2.

MoJiekyasipuas pusnka

10

Tema 2.1. OcHOBBI
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU

Copneprkanne y4eOHOro MaTepuana

1. OcnoBuble nonoxeHuss MKT. BbpoynoBckoe nBmxenue. WneanbHbiii raz. OCHOBHOE YypaBHEHUE
MOJIEKYJISIPHO-KUHETUUECKON Teopuu rasa. Temmeparypa. DHeprus TENJIOBOIO JBMIKEHUS MOJIEKYII.
Ypasuenue Menneneesa-Knaneiipona. M3onporeccel B razax.

2. Ilpaktuyeckas paboTa: pelieHue 3a1au

Tema 2.2. CBoiicTBa
MapoB U )KHUJIKOCTEH

Coaep:xanue yueOHOTro MaTepuaJia

1. B3aumHasbie MMpEeBpalICHUA JKMJIKOCTEHN U Ta30B. CBoiicTBa apos. HOBerHOCTHOG HaTsXKCHUC.
CmaunBaHue 1 KanmnuJIIIPHOCTD.

2. JlaGopaTopHas padora. «OnbsITHOE noATBEp)KAeHHE 3aKkoHa [ 'eii-Jlroccakay.

Tema 2.3. CBoilicTBa
TBEPJbIX TEJ

Conep:kaHue y4eGHOr0 MaTepuasia

1. Kpucrammueckue tena. AmMopdnsie Tena. Bunsl nedopmanuii. Mexanndeckue cBOMCTBa TBEPABIX TEIl.

2. JlabopatopHas pabora «OnpeneneHne MOy yIPYTrOCTH MaTepraiay

Tema 2.4.0OCHOBEI
TEPMOJMHAMUKH

Conep:xanue yueOHOro MaTepuasa




1.  OcHoBbI TepMOIMHAMUKU. BHyTpenHss sHeprus. [lepBrelii 3akoH TepmoauHaMuku. [Ipaktuyeckas |
pabota: Pemenue 3agau
2. KontponbHas pabora 1o pazaeny «MosekynsapHas Gu3nKa» 1
CamocrosiTesibHas padoTa 00yUyauuxcs Mo pasaeiy: 2
Cucrematnueckass npopabOTKa KOHCHEKTOB 3aHATHH, ydeOHOM JuTepaTypel (IO BoIpocam K
naparpadam). CamocrosiTenibHas MNpPOpadOTKa JOMOJHUTENBHON JUTEpaTyphl, C HCIOJIb30BAaHUEM
pexoMeH1anuii npenoaasaress. [loaroroska cooOuieHusl.
Pa3znea 3. DJIeKTPOIMHAMHKA 16
Tema 3.1. Coaep:xanue yueOHOTo MaTepHuaJia
DneKTpocTaTuKa 1. DnekTpuueckue 3apsabl U UX B3aUMOJEHCTBUE. DileKTpudeckoe nosie. [IpoBoTHUKY U U30JISTOPBI. 1
2. Ilpaktuueckas pabora: Pemenue 3ana4 1
Tema 3.2. 3akoHbI Copnepxanue yueOHOIo MaTepuaJia
IIOCTOSIHHOT'O TOKa 1. TlocrosiHHbIN 3nekTpudeckuil TOK. Cuila TOKa, HampsKEHUE, 3JIEKTPUYECKOE CONMPOTHUBIICHHE. 3aKOH 1
Oma jy1st yuacTka nenu. TenjaoBoe IeiCTBUE IIEKTPUIECKOTO TOKa U 3akoH [xoynsa-Jlenia.
2. IlpaxTuueckas pabora: Pemenue 3agau 1
Tema 3.3. Copepxanue yueOHOIo MaTepuaJa
DNEKTPUUECKUN TOK B 1. OcHOBHBIE MOJIOKEHHUSI IIEKTPOHHON MPOBOJUMOCTH. DJIEKTPUUECKHUI TOK B MOJIYIPOBOJHUKAX, 1
cpenax BaKyyMe, KHUJKOCTSIX U ra3zax.
Tema 3.4. MarnutHoe Coaeprxanue y4yeOHOIro MaTepuasa
mnoJie 1. BzaumopeiictBue TokoB. MaruuTHoe nosie. MarautHas MHAYKIUA. MarHUTHBIN TOTOK. MarHuTHOE 1
110JI€ TOKA U JIEMCTBHE MarHUTHOTO TOJISl HA POBOJHUK C TOKOM. DJIEKTPOABUTaTENb.
2. Ilpaxtudeckas pabora: Pemenue 3agau 1
Tema 3.5. [lepemennbIii Coaeprxanue yueOHOro MaTepuaa
TOK 1. CBobOomHbIC W BBIHYXJICHHBIC JJICKTpHUeckue koneOanus. KomebarenbHbIN KOHTYp. YpaBHEHUE, 1
OTKCHIBAIOIIEE MPOIECChl B KoyieOaTenbHOM KOHTYpe. Ilepros; cBOOOAHBIX IEKTPUUYECKUX KOJeOaHHH.
ONIeKTpOMarHuTHas MHAYKLOHs. OnekrtporeHeparop. Ilepemennsiii TOk. Ilomyduenwme w mnepenava
IIEKTPO3HEPTUH
Tema 3.6. Conep:kanue y4eOHOIo MaTepuaa
DNeKTPOMarHUTHHIE 1. DneKTpoMarHUTHOE IOJIE U JIEKTPOMATHUTHBIE BOIHBI. CKOPOCTHh pacpOCTpaHEHNUS 1
BOJHEL AIEKTPOMAarHUTHBIX BOJIH. DHEPIus 3J€KTPOMArHUTHON BOJIHBI. PafinocBs3b U TENEBUICHUE.
2. CBeT Kak dJIeKTpoMarHuTHas BoiHa. UHTepdepeHuns u nudpaxuus ceera. 1
3. IlpakTuueckas paboTta: pemieHue 3aaad 1
4. KoutposapHas paboTa 1o pazaeny «IeKTpOIuHAMUKA 1
Tema 3.7. Copnepxxanue yueOHOIro MmarepuaJia




[eoMeTpuuecKas ONTUKA 1. Ilpsmonuueitnoe pacnpoctpanenue cBera. Otpaxenue cBeta. [loaHoe oOTpakeHHE CBeTa. 1
[Ipenomnenue
» cBera. Jlunza .Iloctpoenue n3obpaxkenus B nuH3ze. opMyina TOHKOHN JTUH3BI. YBETHUYEHHUE JTUH3BL.
[IpoekimoHHbIN ammapar
CamocrosiTesibHasA padoTa 00yUyauuxcs Mo pasjaeiy: 3
Cucrematuieckasi mpopadOTKa KOHCIIEKTOB 3aHATUH, Y4eOHOM TUTepaTyphl (10 BOIIpocam K
naparpadam). CamocrosiTenbHasi MPOopadOTKa JOMOIHUTEIBHON JIUTEPATYPHI, C UCTIOIB30BAHUEM
pexomeHanuit npenoaasarens. [logrotoska cooOmeHus.
TeMaTuka BHeayIMTOPHOI cCAMOCTOSATEJIbHOM PadoThI:
1. Coobuienue o teme: OcyiiecTBICHUE NIEPEeIauy U ITpHeMa TEeIeBU3NOHHBIX CUTHAIOB
2. IlpuHIMOBI PAANOCBA3HM U TEJICBUICHUS.
Pasnen 4. CTpoeHne aToMa U KBaHTOBasi pusuka. 8
Tema 4.1. KBantoBbie Conep:xanue yueOHOro MaTepuaJia
CBOICTBA CBETA
1. ®oroaddekt. Teopus horodrpdexra Dotonsl. [Ipumenenue horodrddekra. 1
2. JlaBneHnue cBeTa XUMHUYECKHE JIEHCTBUS cBeTa. DoTorpadus. 1
3. Ilpaktuyeckas pabora: pemieHue 3aaau 2
Tema 4.2. Duznka Conep:xanue yueOHOro MaTepuaJia
aTOMHOTO si/Ipa ¥ aTomMa
1.  Mopnens atoma Pezepdopna. Ypoau sHepruu B atome. [IponcxoxieHre CrieKTpOB U3TyYCHHS. 1
buonoruueckoe neficTBue paguamnuu nepa. IKCIEPUMEHTAIbHBIE METO/Ibl PETUCTPALINU 3aPSKEHHBIX
yacTull. EcTecTBeHHas paJiuOaKTUBHOCTH M €€ BUJIbI
2. Tpu Buma paanoakTuBHOTO pacrnaga. CocTaB aTOMHOTO SApa U sIIEpHBIC CHIIBI. DHEPrHH CBSI3U 1
aToMHBIX sifep. OTKpbITHE TO3UTpOHa W HeWTpoHa. OOmIMe cBeAeHHS 00 AJIEMEHTapHBIX YacTUIAX
BonHoBble cBoiicTBa 4acTull. AHTHYACTUIBL. JleneHue TsOkENBIX aTOMHBIX sjaep. llemHas peakiust
JICJICHUS IICPHBIX YaCTHII
CamocrosiTesibHas padoTa 00y4aloIuXcs Mo pa3eny: 2
Cucremarndeckasi mpopadOTKa KOHCIEKTOB 3aHATHUM, Y4eOHOW JuTepaTypel (MO BompocaM K
naparpadam). CamMocTosITeNlbHas TPOpadOTKa JTOTIOJHUTEIBLHOW JIMTEPaTyphl, C HCIOJIb30BAHHEM
pexkoMeHanuii npenoaasates. [loaroroBka cooOmeHus.
TemaTnka BHeayAUTOPHON CAMOCTOATEIbHON padoThI:
1. EcrecTBeHHas paAMOAaKTUBHOCTH U €€ BUIIBI
2. OTKpbITHE TO3UTPOHA U HEUTPOHA.
3. buonoruyeckoe AeMCTBUE paIMallMi HA OPTaHU3M YeJIOBEKa
Paznen 5. IBOIOLMS BCEJTIEHHOM 5
Tema 5.1. DBomronus Couepmanne y‘lEﬁHOFO MmarTepuaJia
BCEJICHHOM
1. BBenenue. [Ipeamet actponomun. 3akonsl Kemiepa — 3aK0HBI IBHKEHHSI HEOSCHBIX TElL. 1
2. Hamra ranaktuka. J[pyrue raaktuku. Meraranaktuka. [IporcxoxaeHne v 3BOIONNS TATAKTUK U 1

3B&31. [Ipoucxoxaenue mianet. XKu3ub v pazyM Bo BeeneHHOM.




3. KontponpHas padora o pazaenam «CTpoeHHE aToMa U KBAaHTOBasK (PU3HKAY. « DBOIOLHS 1
Bcenennon»
CamocrosiTe/ibHasA padoTa 00yyaouuxcs Mo pasaeiy: 2
Cucrematudeckasi mpopad0TKa KOHCIIEKTOB 3aHATHH, y4eOHOM TUTepaTypsl (TI0 BOIIpOcam K
naparpadam). CamocrosiTenbHasi MPOpadOTKa JOMOIHUTEIHHON JIUTEPATYPHI, C HCIIOJIb30BAHHEM
pexoMenanuii npenoaasarens. [loqroroBka cooOuieHus.
TemaTuka BHeayIMTOPHOH CaAMOCTOSATEILHON padoThI:
1. IIpoucxoxkaeHHe U 3BOIIOLHS FaJaKTUK U 3BE3.
2. IlpoucxoxxieHue IIaHeT.
3. Xu3Hp u pazym Bo BeenneHHOM.
Yacroll XuMus € 3J1eMeHTAMM IKOJTOTHH 53
Pa3nea 1
Tema 1.1. Bona. Coaep:xanue yueOHOTo MaTepHaJia
PactBopsl. 1.Bona Bokpyr Hac. du3nueckue U XUMUYECKUE CBOMCTBA BO/IbI. PacTBOpeHMe TBEPABIX BEIIECTB U ra30B. 6 2
MaccoBasi 10Jisl BEIIECTBA B PACTBOPE, KaK CIIOCO0 BBIPAKEHHUsI COCTaBa PacTBOpA.
2. Boansie pecypcebl 3emn. KauecTBo Bozbl. 3arps3HUTENN BOABI U CIIOCOOBI 0uncTKU. JKEcTKas Boja u eé 2-3
ymsiryenue. OnpecHeHue BOJbI.
JlaboparopHbie padoThl 3
AHanu3 coqiepkanust npuMecei B Bojie. OuncTKa 3arpsi3HEHHON BO/bL. Y CTpaHeHHE KECTKOCTU BOJIBI.
IIpakTH4eckne 3aHATHA. 2
Hemoncmpayuu
®du3nyecKue CBOWCTBA BOJBI: TOBEPXHOCTHOE HATSHKEHHE, CMaulBaHUE.
3aBUCHUMOCTh PaCTBOPUMOCTH TBEPBIX BEIIECTB U Ta30B OT TEMIIEPATYPHI.
CrniocoObI pa3fenenus cMeceil: GuIbTpoBaHKe, AUCTUILIALNS, IeTUTENIbHAsS BOPOHKA.
CamocrosiTeibHas padora odyuyarommxcsi. Coiicta Bojibl. [IpuMeHeHe BObl, CIOCOObI YIyUIlIEHUSs 6
Ka4yecTBa BOJIbl. DKOJOTHYECKHE MPOOIIEMBbl, CBSI3aHHBIE C 3arPSI3HEHUEM BOJIbI, CIOCOOBI X pEIIEHHUS.
Tema 1.2 Xummnueckue Copepxanue yueOHOIo MaTepuaJa
mporeccsl B atMochepe 1. XuMunyeckuit coctaB Bo3ayxa. ATMocdepa u kiaumar. O30HOBBIE JBIPHI. 6 1-2
3arpsi3HeHue atMoc(epsl U ero HCTOUHUKU
2. Kucnorasie noxau. Kucnorsr u ménoun. [lokasarens kuciaornoctu pH 2
JlaGopaTopHbie padoThI 3
Omnpenenenne XUMU4ECKoOro cocraBa arMocdepsl. OoHapyxenue CO 2 B BBIIBIXaEMOM BO3/yXE.
W3ydeHne mexaHn3ma 00pa3oBaHus KUCIOTHBIX JOXKIEH.
IIpakTHyeckne 3aHATHA 2

Jlemoncmpayuu Onpenenenue pH pa3nnyHbIX pacTBOPOB C MOMOIIBI0 YHUBEPCATHHOTO HHIMKATOpA
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CamocTosiTeibHasi padoTa o0yuawmmxcs. MIcTOUHNKY 3arpsi3HEHUS aTMOC(Epbl. DKOIOTU3aALUs
IPOMBIIIJICHHOCTH U TPAHCIIOPTAa.

Tema 1.3. Xumusa u
OpraHU3M YeJIOBEKa

Coaep:xanue yueOHOTo MaTepHaJia

1. XuMHUeCKUe IIeMEHTHI B OpraHu3Me yenoBeka. OpraHndeckie 1 HeOpraHMYeCKHe BEIIeCTRa.
OCHOBHBIE KU3HEHHO HeO6XOI[I/IMBIC COCANHCHUA: GCJIKI/I, YIJICBOAbI, )KUPbI, BATAMUHBIL. CTpOGHI/Ie
OEITKOBBIX MOJICKYJI. YTIIEBOJIBI - TJIABHBIN UCTOYHHUK SHEPTHH OpraHu3Ma. Poib )KHPOB B OpraHu3Me,
XOJICCTEPHH.

2. MI/IHepaJ'IBHI)IG BCIICCTBA B IIPOAYKTaX IMUTAHWA, INIICBLIC I[O6aBKI/I. C6aﬂaHCI/IpOBaHHOC IIUTaHUC.

2-3

JlaGopaTopHblie padoThI
AHaJam3 coctaBa MoJioka. Onpezenenue cogepxkanus BuTamMiuia C B HalTUTKax.
OnpeneneHue coiepkaHus Kelle3a B IPOyKTaX MUTaHUS.

CamocrosiTe/ibHas padoTa o0yuarmmuxcsi. CocTaB JKUBBIX OPraHU3MOB. 3HAYCHUE XUMUUECKUX
COCJIMHCHUH M XMMUYECKHUX JIEMEHTOB, 00pa3yIONIHMX KUBYIO MAaTEPHIO.

Yacrs II1

buojaorus ¢ 3jneMeHTaAMH YKOJOTMH

52

Pa3zgen 1

Ipeamer u 3axa4u o0mel 0MOJIOTUU. YPOBHU OPraHU3ANUM KUBOWH MATEPHUH.

Tema 1.1. O0masn
OMOJIOTHSI KaK HayKa.

1. OcHOBHBIE YPOBHM OPraHU3aLUU KUBOM MaTEPHUHU.

2. IlapcTBa »UBOI1 IPUPOBI.

JlabopaTopnas padora.

HpaKanecm{e 3aHATHUSA

CamocrosiTeibHas padora o0yyaommxcesi: padboTa co CiellMagbHOM JTUTepaTypoOu.

Paznea 2

OCHOBBI IIUTOJIOTHH.

21

Tema 2.1. Yuenue o
KJIETKE.

1. HpCI[MCT, 3aaa4d 1 ME€TOJblI IHUTOJIOI'HH.

2. OCHOBHBIE ITOJIOKEHUS KIIETOYHOU TEOPHH.

JlabopaTopnas padora.

IIpakTHYeckHe 3aHATHA

CamocrosiTe/ibHasi padoTa 00y4alIUXcsi: TOATOTOBKA JOKJIAI0B, COOOIIEHUH.

Tema 2.2. [Tousrue o
KJIETKE.

1. CTpOCHI/IC KJISTKH. XMMHUYECKHM COCTaB KIIETKU.

2. IlpokapuoTsl, s3ykaproTsl. Hekierounsie popmbl ku3Hu. Bupycsl.

JlaGopaTopHble padoThbI U3yYEHUE CTPOCHUS PACTUTEIBHOM KIETKHU.
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HpaKaneCRne 3aHATUA: CPDABHCHUC CTPOCHUS KIICTOK paCTeHI/Iﬁ " )KXUBOTHBIX.

CamocrosiTejibHasi padoTa o0ydyarwumxcsi: padboTa co CrenraIbHON JTUTEPATYPOH. 2
1. lenenne kineTku. Muro3. 2
Tema 2.3. PazmHoxeHue
¥ MHIUBUyaJIbHOE 2. O0Opa3oBaHue MOJOBBIX KIETOK. Meio3.
pa3BUTHE OPraHU3MOB. 3. OmIon0TBOpEHHC.
4. UnpuBuyanbHOE pa3BUTUE opraiuimMa. OHTOreHes.
JlaboparopHblie padoThI:
IIpakTuyeckue 3aHATHA: CPABHEHHE JICJICHUS KJIETOK B MUTO3€ U Meiio3e. 1
CamocrosiTesibHas padoTa 00y4alONIMXCsi: 03HAKOMJICHHE ¢ TaOJIUI[aMH, CXeMaMH yueOHUKa. 1
Tema 2.4. Hykneunossie | 1. Ctpoenue monexyn JHK u PHK. 1
KHUCIIOTBHI. JlabopaTopHblie paGoThI: -
IIpakTHYecKue 3aHATHSA: -
KonTposbHble padoThbI: -
CamocrosiTeibHas padoTa o0yuarommxcsi: padoTa co CrielUaabHOM JTUTEpaTypOi; MOATOTOBKA 1
JIOKJIaJ10B, COOOIIEHUH.
Tema 2.5. 1. CtpykTypa 6enKkoB, PyHKIMH OEIKOB B KJIETKE. 1
benknu, aMMHOKHCIIOTEL. 2. Jlunuael. YTIIEBOJEL.
JlaGopaTopHble padoThl: KAaUECTBEHHbIE PEAKIIMU OEJIKOB. 1
IIpakTHYecKue 3aHATHSA: -
KonTpoJibHbIC pa0oThI: -
CamocrosiTejibHasi padoTa 00yYalOIUXCs: -
Tema 2.6. 1. ATOD. 2
Onepreruueckuii oomMeH. | 2. @oTocuHTE3. XEMOCHHTE3.
IInactudeckuii oOMeH. JlaGopaTopHbie paGoThi: -
IIpakTHYecKkHe 3aHATHA: -
KoHTpoJibHbIe paboThl: yUeHHE O KIETKE. 1
CaMmocTosiTes1bHasi padoTa 00y4aloIMXCs: MOArOTOBKA JI0KIa10B, COOOIICHUH. 1
Paspnea 3. OCHOBBI IKO0JIOTHH. 13
Tema 3.1. 1. I'unoTte3bl NpOUCXOXKICHUS )KU3HH. 1
Hcropus passurus xu3Hu | 2. CoBpeMeHHbIE THIIOTE3bI O MPOUCX0XKJICHUH YEJIOBEKA.
Ha 3eMJIe. JlaGopaTropubie padoThl: «COCTaBICHUE CXEMbI ATAIIOB PA3BUTHS KU3HU HA 3EMIIEN. 1

IIpakTHYecKkHe 3aHATHA:
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KoHnTpoJibHbIE padoThI:

CamocrosiTesbHasi padoTa 00y4arOMXCs:

Tema 3.2. 1. CpolicTBa u cTpykTypa 6uocdepsl. Yuenne BepHanckoro. 2 2

buocdepa — rnodansnas | 2. Hoocdepa. [TocnencTBus nesTeIbHOCTH YeJI0OBEKA B OKPYIKAIOIIEH cpejie. 3

SKOCHUCTEMA. JlaGoparopHble padoThbI: -
IIpakTHyeckne 3aHATHSA: -
KonTposbHble padoThbI: -
CamocTtosiTe1bHAs padoTa 00y4aIOIIMXCSA: COCTABIICHUE 3KOJOTNYecKor razeTsl: «CoxXpaHuM 1
PUPOIY».

Tema 3.3. 1. DBomonmonHoe yuenue. [Ipeanocsuiku BO3SHUKHOBEeHUsI yueHus JlapBuHa. 4 2

Hcropus 3BomoLMOHHBIX | 2. OCHOBHBIE MOJOXKEHUS 3BOIIOIMOHHON Teopun [lapBuna. CoBpeMeHHas TEOpHs HBOJIOLIUU. 3

nuaen. 3. Bun. [Monyssinus. 3
4. HacnesncTBEeHHOCTb, H3MEHUUBOCTb. VICKyCCTBEHHBINH 0TOOP. 2
5. bopb0a 3a cymiectBoBanue. EctecTBeHHBII 0TOOD, (haKTOPBI HIBOIOLIUH. 3
6. AnanTtalMu OpraHu3MOB, OTHOCUTEIBHOCTD aJlanTallii Opranu3mMoB. Bugoobpa3oBanue. 3
7. Makpo3BOIOIHS, €€ TOKa3aTeIbCTBRA. 23
8. JIBmxkyiue cuibl anTpornorenesa. Hampapnenus sBoonnn yenoBeka. YeaoBeuecKkre pachl.
JlabopaTopHublie padoThl: «/3ydeHne MophoIornueckoro KpuTepus Buaa Ha )KUBBIX PACTCHUSIX WU 1
repOapHbIX MaTepuanax»; «BblsiBIeHne U3MEHUYUBOCTH Y 0COOEH OJIHOTO BHAAY.
IIpakTHyeckue 3aHATHSA: 00IIas XapaKTEPUCTUKA YEJIOBEUECKHUX PAC; INIaBHbIE HANIPABJICHUSI SBOJIIOIIUH 1
OpPraHUYeCKOro MUpa.
KoHnTpoJibHbIe padoThI: -
CamocTosiTe1bHasi paGoTa 00y4alOImMXCs: TOATOTOBKA NPE3EHTALU, COOOLICHUH. 2

Pasnen 4. OCHOBBI reHEeTHKHU. 10

Tema 4.1. 1. OCHOBBI T€HETHKU. 1 2

[Ipenmer, 3agaum u 2. MeToapl T€HETUKH. 2

METOAbI TCHCTUKH. JlaboparopHbie padoThI: -
IIpakTHYecKkHe 3aHATHA: -
KoHTpoJibHbIE padoThI: -
CaMocTosiTe1bHasi paGoTa o0y4alomMXcs: MOANOTOBKA MPe3eHTaluii, cooOLIeHnit; paboTta co 2
CIIEHAJILHOM JINTEPATypOM.

Tema 4.2. 1. I 3akon Mennensi. 2 1

3akoHbl MeHernsl. 2. 11 3akon Mennens. JIuruOpuaHoe CKpenMBaHue. 1
3. III 3akon Mennemns. 3
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4. MYTaI_II/II/I, HX NIPUYXHBI U 3BHAYCHUC. 3HaueHHEe TeHETUKHU B MCIUIMHC U 3JpaBOOXPaHCHUU. BI/II[BI

HN3MCHYHNBOCTH.

JlabopaTtopHble padoThl: «PeleHne 3JIeMEHTAPHbIX 3a]1a4 110 TEHETHUKEY.

HpaKaneCRne 3aHATHA: TCHCTHUKA I10J1a.

KOHTpOJIbeIe paﬁoTbIZ OCHOBBI TCHCTHKH.

CamocrosiTe/ibHast padoTa 00y4alOIIUXCsI: COCTABIICHUE MTPE3CHTALINM, TOKJIAI0B.

Pa3znea 5.

OCHOBEI CeJIEKIIMH.

Tema 5.1.
OCHOBBI CEJIEKIIVH.

1. 3aaun 1 MeTOJIbl COBpEMEHHOM ceneKMU. CeneKus pacTeHui.

2. Cenexuus >KUBOTHBIX. OCHOBHBIE HAITPABJICHUS! OMOTEXHOJIOTHH.

el Y 1 BN e el

JlabopaTopHble padoThbI:

HpaKaneCKue 3aAHATHUA: CCIICKIIMA MUKPOOPIraHM3MOB.

KonTposbHble padoThI: CeIeKIs.

CamocrosiTeabHast paﬁoTa oﬁyqamumxcn: COCTaBJICHUC HpGB@HTﬁHHﬁ, JOKJIaa0B.

DN | = | bt [

Bcero:

157

J1s XapaKTepUCTUKU YPOBHSI OCBOCHHUsS y4eOHOr0 MaTepualla UCIOJIb3YIOTCS CIeAyole 0003HaYeHUs:

1.-03HaKOMUTENBHBIN (y3HaBaHHUE paHEe N3YYEHHBIX 0OBEKTOB, CBOWCTB);

2.-penpOoAyKTHUBHBIH (BBIMOJIHEHUE JEITEILHOCTH M0 00pas3ily, HHCTPYKIMH WIH O] PyKOBOJICTBOM)

3.-IpOIYKTUBHBIN (TIJITAHUPOBAHUE M CAMOCTOSITEIILHOE BBIMOJHEHUE ACITEIIBHOCTH, PEIICHHE MMPOOJIEMHBIX 3a71a4)
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3. YCJI10OBUS PEAJIM3ALIUA ITPOT'PAMMBI ITUCHUTIJIMHBI

3.1. TpeGoBanus K MUHUMAJIBLHOMY MATEPUAIBHO-TEXHUYECKOMY 00ecredeHn 0
Peanu3arus mporpaMMbl TUCIUTUIMHBI OCYIIECTBIISIETCS HA 0a3e yueOHBIX KaOMHETOB (DM3HKH, O0IIeH
XMMHH U IKOJIOTHYECKUX OCHOBIIPUPOAOTOJIb30BAHMUS.

O6opynoBanue yueOHbIX KAOMHETOB: Ja00PAaTOPHOE U IEMOHCTPALIMOHHOE

obopynoBaHue.
TexHUYecKue cpeacTBa OOYUCHHS: KOMITBIOTEPHBIC U TEJICKOMMYHHKAITMOHHBICCPEICTBA.

3.2.Andopmanuonnoe odecnedenne 00yIeHust
Ilepeyenb pexoMeHayeMbIX Y4YeOHbIX u3AaHui, WHTepHET-pecypcoOB, IONMOJHUTEIbHOMI
JIUTEPaTypbl 0 pU3NKe

OCHOBHBIE HCTOYHUKHU:

1. Jdmurpuesa B.®. ®usuka: Y4eOHUK Ui CTy. 00pa3oBar. yupexkIeHuii cpeatero npod. oop.- 14-
u3n., crep./ B.®. JImurpuena - M.: M3narenbckuii neHTp «Akagemus», 2020. - 464 c.

2. JmutpueBa B.®. CGopuuk 3amau mo ¢usuke / B.®. JImurpuena - M.: M3IATENbCKUH LEHTP
«Axanemus» 2020. - 336 c.

3. Cawmoiinenko IL.U. ®usuka a1 npodeccuii U CIENHAIbLHOCTER COIMAILHO- YKOHOMHYECKOTO U
TYMaHHUTApPHOTO NpOoQuIIeii: ydeOHUK U 00pa30BaT. yUpeKIeHUH HAYaIbHOTO U CPETHETO TPOd.
oOpasoBaHus - 3-¢ U31., cTep. - M.: U31aTenbCcKuil eHTp «Akamxemusi», 2019.

JIONOJTHUTEbHBIE HCTOYHHUKH:

1. Tunckwii A. A. @usuka: YueOuuk / A. A. Iunckwuii, I'.1O. T'pakosckuii - M.: ®opym, Uudpa-
M, 2020. - 560 c.

2. CwmmupHos, U. E. Coopuuk 3anau no ¢pusuke / C.A. CmupHos, U. E. ['nymrakos, I'. FO. I'pakoBckuit
- M.: ®opym, Uudpa-M, 2020. - 176 c.

HNuTepHeT-pecypcebl:

1. http://vour-physics.ru/dir/.

Ilepeyenr pexkoMeHaAyeMbIX Yy4eOHBIX u3naHui, HWHTepHeT-pecypcoB, NONMOJHHUTEILHOM
JIUTEPATYPbI 110 XUMUH

OCHOBHBIE HCTOYHUKHU:

1. Xomuenko, M.I'. O0mas xumus: Yueouuk / N.I'. XoMueHKO - 2-€ M31., MCIp. ¥ A0I. - M.: PUA
«Hogas BosnHay: M3narens YMmepenkos, 2021. - 464 c.

2. Epoxun, FO.M. Xumus: yue6. 115 cpe. npod. yueb. 3asenenunii/ K0.M.
Epoxun O.M. 8-e u3zn., crep.- M.: U3narensckuil neHtp «Axagemus», 2021. - 384 c.

3. Ta6puensu O.C. [IpakTukyM 1o 001IIel, HECOPTaHUYECKON M OPraHMYECKOM XUMHH: y4ed mocodue
Ui CTy. cpenH. mpod. yuebd 3aBeaenuii/ O.C.
I"a6puensa, U.I'. Octpoymos, H.M. Jlopodeesa. - M.: M3natenbckuii neHTp «Akagemus», 2021. -
256 c.

JIOTIOTHUTEIbHBIC ICTOYHUKU:

1. Bepexnoii, A.W.. Xumus: Yueb.nmocobue mis By3os./ A.W. bepexnoii, U.B. Pocun, JI./I.
Tomuna-M.: Beicm. mk., 2021. - 191 c.

2. Tansnepun, M.B. O6mas skonorus: Yue6. / M.B.Tansnepun - M.: ®opym: Undpa-M, 2021. -336
C. C WL

3. Hosuxog, F0.B. Dkonorust, okpyxaromias cpeza u yenosek: Yueb. [Tocobue / FO.B. HoBukos - M.
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http://vour-physics.ru/dir/

W3 natenbeko-Topro.oiil oM «I'pana», 2021. - 420 c.

4. IIpoxopos, B.B. Dkonorus uyenoseka: yued. 111 BY3os/ B.B. IIpoxopos -3-e¢ u3x., crep. - M.:
Axanemns, 2020. - 320 c.

5. Xorynues, 10.B. Dkonorust u sxonorudeckas 6ezonactHocts/ 10.B. Xorynues - M.: Akagemus,
2020,- 480 c.

[IporpamMMHO-HHPOPMAITIOHHOE 00ECTICUeHUE TUCITUTUTHHEI.
DnekTpoHHbIe ypokH U TecThl «IIpocBemenune-MEJIA»

- BemecTBa 1 ux npeBpaleHus

- Bopansie pacTBOpBI

- Kucnotsl 1 ocHOBaHUsA

- Comm

- MuHepaiibHbIE BELLIECTBA

- CroxHble XMMUYECKUE COCJUHEHUS B IOBCEHEBHON KU3HU.
XuMus Ui TyMaHUTapueB. DIEKTUBHBIN KypC. « Y UUTEIbY

HuTepHeT-pecypcsbl:

- chem.msu.su - Ha caiite "Xumuueckas Hayka U odpa3zoBanue B Poccun",;
- school-sector.relam.ru - "Xumus g BCEX" u3 cepun "OOGy4aromue
SHIUKJIONEINN";

- alhimikov.net - caiit "Alhimikov.net";

- alhimik.ru - "Anxumuk";

- chemworld.narod.ru

[lepeuenb pexoMeHIyeMbIX yueOHBIX U3aHui, UHTepHET-pecypcoB,
JIOTIOTHUTEIBHON JIUTEPaTypPhl IO OHMOJIOTUU

OCHOBHBIE UICTOYHUKHU:

1. Mamonro, C.I'. OOmias Guonorus: YueOHMK Ui CTya. cpead. npod. yued 3asenenmii/ C.I.
MamonTos, B.b. 3axapos. - 8-e u3a., crep. - M.: Boicur. mik., 2021. - 317c.

2. Koncrautunos, B.M. O6muias Guonorus. Yue6. mocobue Uit CTyA. 00pa3oBar. yUpeKIeHHH Cpel.
npod. obpazoBanus / B.M. Koncrantunos, A.Il. PsszanoBa- M.: M3natenbckuii LIEHTP
«Axkagemus», 2021. - 256 c.

JloTioTHUTE TbHBIC UCTOYHHKH:

1. Tansnepun, M.B. O6mas skonorus: Yue6. / M.B.Iansnepun - M.: ®opym: Uudpa-M, 2021. -336
c.

2. Hosukos, 0.B. Dkonorus, okpyxarommas cpea u dyenosek: Yued. [Tocooue / 0.B. Hosukos - M.
N3 parenscko-Toproseiit gom «I'panay, 2021. - 420 c.

3. IIpoxopos, b.B. Dkonorus yenoseka: yueo.11s1 BY3o0s/ B.b. [Ipoxopos -3-¢ us., crep. - M.
Axanemus, 2020. - 320 c.
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