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1.IIACIHOPT PABOYEM MIPOI'PAMMBbI YYEBHOM JUCIHHAIIIINHBI
EcrecTBO3HaHME

1.1. O6aacTs npuMeHeHHs: IPOrPaMMBbI

[Iporpamma y4eOHOM IUCHMIUIMHBI SBISCTCS YacThi0 TNPUMEPHOM OCHOBHOHM MpodeccCHOHaTbHON
oOpazoBarensHOi mporpamMmbl B coorBerctBuE ¢ DPI'OC mo cmenumanproctd CIIO  44.02.01
JlomkonpHOe oOOpazoBanue. MecTo AUCHUIUIMHBI B CTPYKTYpEe OCHOBHOW MpOo(eCCHOHATBHON
0o0pa30BaTeNbHOM MPOrpaMMbl:

VuebHas JUCHHMIIIINHA «EcTecTBO3HaHME» OTHOCUTCA K O6H.[CO6D330B3T€J'II)HOMV OUKIY. CO,Z[ep}KaHI/IC

Kypca XUMHH CTPOUTCS Ha 0a3e 3HaHMM 110 XUMUU, PU3UKHU, MATEMAaTUKH U OMOJIOTHU B 00beMe yueOHOM
MpOrpaMMbl OCHOBHOM IIKOJIBI.

OcBoenne JaHHOW JUCHMIUIMHBI HEOOXOOMMO i  (OpMHUpOBaHUS y CTYAEHTOB €IUHOMN
€CTECTBEHHOHAY4YHO! KapTUHBI MUpa.

1.2. Ilesu u 3272494 JUCHMILIMHEI - TPeGOBAHMSA K Pe3yJIbTATAM 0CBOCHHS AHCHUILIHHDI:

B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI O0yYarOIUICs JOIKEH YMeTh:
NMPUBOJUTH NMPUMEPHI IKCIEPUMEHTOB M(HUJIH) HA0II0IeHHH, 000CHOBBHIBAIOIIUX:

aTOMHO-MOJIEKYJIIDHOE  CTPOEHHUE BEILECTBA, CYIIECTBOBAHUE AJIEKTPOMArHUTHOTO TOJSA U
B3aUMOCBA3b JJICKTPUUCCKOIO U MaroHuTHOIO HOJIGI;'I, BOJIHOBBIC U KOPITYCKYJISIPHBIC CBOMCTBA CB€Ta,
HEOOPaTUMOCTh TEIJIOBBIX IMPOLIECCOB, pa3deraHue rajakTHK, 3aBUCUMOCTb CBOMCTB BEIECTBA OT
CTPYKTYpbl MOIIEKYJ, 3aBUCHUMOCTh CKOPOCTH XUMHYECKOH peakluh OT TeMIepaTtypbl U
KaTaJan3aToOpOB, KJIETOYHOE CTPOSHUE KUBBIX opranu3MoB, poib JJHK kak HocuTenst HacneacTBeHHON
uH(pOpPMaIIMK, SBOJIOIHIO YXKUBOM MPHUPOJIBI, NMPEBpAIICHUS JHEPTHH U BEPOSTHOCTHBIA XapakTep
MPOLIECCOB B JKMBOW M HEXUBOW MpPHPOJE, B3aMMOCBS3b KOMIIOHEHTOB 3KOCHUCTEMBI, BIIHSHHE
JESITEIbBHOCTH YEJIOBEKA HA SKOCUCTEMBI;

* 00BSCHATH NMPHUKJIATHOE 3HAYEHUE BAKHEHIIMX JOCTH:KEHHMH B 00/1aCTHM €CTeCTBEHHBIX HAYK
AJIA: pa3BUTHUA SHEPTCTUKH, TPAHCIIOPTAa U CPEACTB CBA3U, IMOJTYYCHHA CUHTCTHUYCCKHUX MAaTCPHAJIOB C
3a/laHHBIMHM CBOMCTBaMH, CO3JaHMsI OMOTEXHOJIOTHH, JeueHus: MHPEKIMOHHBIX 3a00JIeBaHNN, OXpaHBbI
OKpY’Karolllel Cpeabl;

* BBIIBUIaTh FHNOTE3bI M NMPeLJIaraTb yTH UX IPOBEPKH, 1€J1aTh BbIBOJbI HA
OCHOBE DKCIIEPUMEHTATBHBIX JIAHHBIX, MPEACTABICHHBIX B BUAE rpaduka, TaONUIIbI UK AUATrPAMMBI;

* paboTaTh ¢ ecTeCTBEHHOHAaY4YHOIi mH(popManueii, conepxameiicsa B coodmennsix CMU, unatepuer-
pecypcax, Hay4YHO-TIOMYJISIPHOM JIUTEepaType: BIIAJeTh METOJAaMHU TOMCKA, BBIACISTH CMBICIOBYIO
OCHOBY U OIIEHUBAThH JOCTOBEPHOCTh MH(DOpMAIUK;

B pe3ynbpTaTe ocBOCHMS TUCHHUIUIMHBI O0YYAIOIINIICS JOKEH 3HAThH/TIOHUMATh:
CMBICJI  TOHATHH:  E€CTECTBEHHOHAy4YHbId  METOJ  MO3HAHHUSA, OSJEKTPOMAarHUTHOE  MOJe,
JIEKTPOMArHUTHBIE BOJIHBI, KBAaHT, 2BOJIOIUS BcenenHoi, 60mbmioii B3pbiB, ColHEYHAs CHUCTEMA,
rajlakTHKa, MePUOINIECKII 3aKOH, XUMUYECKasl CBSI3b, XUMHUECKAast PEaKIivs, MaKpOMOJIeKyia, OEToK,
KaranmuzaTop, ¢epmeHT, kietka,auddepennuanus kiuerok, JHK, Bupyc, Oumomoruueckas
3BOJIIONMS, ON0Opa3HooOpa3ue,  OpraHuM3M, MONyJslus, OJKocucTema, Ouocdepa, dHTponus,

camMoOpraHu3anus;
*  BKJA/ BeJIMKHX YYeHbIX B ((OPMUPOBAHHE COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MHPA;

B PE3YIBTATC OCBOCHUA TUCHUIIIIMHBL O6y‘-IElIOHIHI>iC§I JOJIDKEH HCIT0Jb30BAaTh

npuodpeTeHHbIe 3HAHUA M YMEHHS B IPAKTHYECKOI 1esiTe IbHOCTH M OBCEHEBHOM
JKM3HU:

® OLICHKHU BJIMSAHUA HA OPTaHHU3M YCIIOBCKA 3JICKTPOMArHUTHBIX BOJIH U PaIMOAKTUBHBIX HBHYHGHHﬁ;



*  JHeprocOepeKCHUS;
*  0€30MacHOTO MCITOJIF30BAHUS MAaTEPHAJIOB U XUMUYECKUX BEUIECTB B OBITY;

npoUIAKTUKN MH(PEKIIMOHHBIX 3200J1€BaHN, HUKOTMHOBOM, aJIKOTOJIBHON M HAPKOTHYECKOM
3aBHCHUMOCTEH;

. OCO3HAHHBIX JIMYHBIX JICUCTBUN MO OXpaHe OKPYKAIOUIeH cpebl.

1.3. Koaun4ecTBo 4acoB HAa 0CBOEHHE POrPaAMMbI THCHHILIMHbI
MaKCUMaJIbHOW y4ueOHOW Harpy3ku oOydaromierocs 156 yacoB, B TOM yucie: 00s13aTeIbHON

ayIMTOpHOM y4eOHOW Harpy3ku oOyuaromerocsi 108 gacoB; caMOCTOSTENIBHOM pabOTHI
oOyuaromerocs 48 4acos.



2. CTPYKTYPA M COJIEP)KAHUE YUYEBHOM JUCIUILIUHBI
2.1. O0bem y4eOHO# AMCHUILINHBI M BUALI Y4e0HOH padoThI

Buna yueOHoii padoThl Oovem uacos
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 156
Oo6s13aTesibHAsI ayIUTOPHAs ydeOHAasi HATPY3Ka (Bcero) 108
B TOM YHUCJIE:
JlaGopaTopHbIe U IPAKTUICCKUE 3aHSITHS 65
CamocrosiTesibHas padoTa o0yuarierocsi (Bcero) 48
B TOM YHCIIe: pedepaTsl, Mpe3eHTALUH

[TpomexyTounas arrectanus B popme quddepeHInpoBaHHOTO 3a4eTa




2.2. TemaTnueckuii IVIaH U coiep:KaHue y4eOHOH quciuiuinabl  EcTrecTBo3HaHue

HaumenoBanue Conep:kanue y4ye0OHOro MaTepuasa, 1ad0paTopHble U MPAKTHYECKHE PadoThI, O0bém | Ypose
pa3aesioB U TeM CaMOCTOSITe/IbHAS padoTa 00yUyarouuxcst 4acoB Hb
0CBOEH
usi
1 2 3 4
BCEro 157
. Puzuka 52
Beenenue Conepskanue yueOHOro marepuaJia 2
®du3zuKa-HayKa o IpUupoe. 1 2
EcrecTBeHHOHAy4HBIN METOJ] TO3HAHUSI, €TO BO3MOXXHOCTH M TPAHUIIBI TPUMEHUMOCTH. MoienupoBaHue
¢bu3nuecKkux SBJICHUM M mpolieccoB. Ponb 3kcrepuMeHTa U TEOPUH B Mpoliecce MO3HAHUS MPHPOJBIL.
duzndeckue 3aKkoHbl. OCHOBHBIE 3JIEMEHTHI (PU3HUYECKON KapTHHBI MHpa
Paznmea 1. Mexanuka 12
Conep:xanue yueOHOro MmaTepuajia
1. MexaHuuyeckoe ABUKEHHE, €r0 OTHOCUTENIBHOCTh. CHIIBI B MPUPOJE: YIPYTrOCTh, TPEHHE, CHUJIA 1
TSOKECTH. 3aKOH BCEMUPHOTO TAroTeHus. PeaktuBHoe nBrkeHue. [loTeHIanbHas U KHHETUYECKas
SHEprusl.
2. [IpakTrueckas paboTa: pemieHue 3aaau. 1
CamocrosiTeibHasA padoTa 00y4yaommxcst 1 2
Cucrematuueckasi mpopaboTKa KOHCIIEKTOB 3aHATHH, y4eOHOU IuTeparypsl (o BompocaMm maparpada).
CamocTosTenpHass MpopabOTKa TOMOTHUTEIBHOW JUTEpaTyphl, C HCIOIb30BAHUEM PEKOMEHIAIUI
npenogasartens. [loarotoska cooOiieHu, KOHCIIEKTA).
TemaTnka BHeayIUTOPHOH CaMOCTOATEIbHON padoThI:
1.Koncnexkt o Teme «IIpocTpancTBo U BpeMs»
2. Coobmenue o teme «lcrmonp30Banue U y4eT CKOPOCTH B IESTEILHOCTH YEIIOBEKaY
Tema 1.2. OcHOBBI Copepxanue yueOHOIro MaTepuasa 2
JTMHAMUKHA 1. [Tonsitue o cune u Macce Tena. 3akoHsl HproToHa. 3akoH BceMupHOro TsaroreHus. [IpakTudeckas 1 2
paboTa: pelieHue 3a1ad.
JladopaTopnasi padora « M3yuenne qBMKEHUS TeJa M0 OKPY>KHOCTH TIOJ IEUCTBUEM CHJI YIPYTOCTH H 1
TSIKECTU
CamocTtosiTe1bHAas padoTa 00y4arOIIMXCH: 1

Cucremaruyeckas mpopabOTKa KOHCIEKTOB 3aHATHH, yueOHOM nuTeparypsl (110 BompocaM naparpada).
CamocTtosTenbHasi MpopaboTKa JIOMOJHUTENbHOM JHUTEpaTypbl, C HCIOIb30BAaHUEM PEKOMEHIAIUIl
npenojasarens. [loaroroska cooOmeHmus.
TemaTnka BHeayAUTOPHOMH CAMOCTOSATEIbHOMH padoThI:

Coobmenne no teme: «Vcnoap3oBaHue U ydeT 3aKOHOB AuHaMHUKU HbloTOHa B npodeccroHalbHON

ACATCIIBHOCTH.




Tema 1.3. 3akou

COXpaHCHUA B MEXAaHUKE

Conep:xanue yueOHOro MaTepuaJia

1. 3akoH coxpaHeHus MexaHu4yeckoi sHepruu. PaboTta 1 MOIHOCTH. 3aKOH COXpaHEHHs UMITYIIbCA.

2. IlpaxTtuueckas pabota: penieHue 3amad. 1
KonTposbHasi paGora: PemieHue KOHTpPOJIBHBIX 3ajjad Ha 3aKOHBl JUHAMHKH, Ha 3aKOH COXPaHEHUS 1
HMITYJIbCA, 3aKOH COXPAHECHUSI TTOJTHOM MEXaHUYECKON SHEPTUHU
CamocrosiTe1bHAas padoTa 00y4aOMXCs 1
Cucrematudeckasi mpopadOTKa KOHCIIEKTOB 3aHATUN, y4eOHOU Jmreparypsl (1o Bompocam maparpada),
BBITNIOJIHEHUE JOMAIIHUX 3aJIaHUH 110 NOJATOTOBKE K KOHTPOJIBHOM padoTe.
CamocrosTenbHas MpopadOTKa JIOTOJHUTENFHOW JUTEPaTyphl, C HCIOJIb30BAaHUEM PEKOMEHAAIUN
npenogaBarens.  [logrotoBka u  odopmieHue  mpe3eHTanuu. TeMaTHka  BHeayJAUTOPHOI
CaMOCTOSITEJIbHOM padoThI:
1. ITpesenTauus no teme: «JlesarenpbHocTs K.O. [{l10IKOBCKOT0, OCHOBOMOJIOXKHHKA KOCMOHABTUKID)
Tema 1.4. Mexannueckue | Conepxxanue yueOHOro Marepuasa
KOJIeOaHUA M BOJIHBI 1. Mexanunueckue konedanus. MexaHW4eCKHUe BOJTHBI, 3BYK 1
2. Ilpaktuueckas pabora: Pemenue 3amau. 1
CamocrosiTesibHass padoTa 00y4YarIIuXCst 1
Cucrematuueckasi mpopadOTKa KOHCIIEKTOB 3aHATUH, yueOHON JIUTepaTypsl (10 Bompocam maparpada),
CamocTtosaTenbHas MpopaboOTKa JOMOJHUTENBbHOM JHUTEepaTypbl, C HCIOJIb30BAHUEM PEKOMEHIAIUI
penoaaBaress.
Paznen 2. MouJekyasipuas ¢pusznka 10
Tema 2.1. OcHOBBI Copepxkanne ydeOHOro MaTepuana
MOJIEKYJIIPHO- 1. OcuoBubie monoxxkenusi MKT. BbpoyHnoBckoe nBmwkenue. Wneanpubiii ra3. OCHOBHOE ypaBHEHHE 1
KMHETUYECKOU Teopun MOJIEKYJISIPHO-KMHETUUECKON Teopuu rasa. Temmeparypa. DHeprus TENJIOBOIO ABMKEHUS MOJEKYII.
Ypasuenue Menneneesa-Knaneiipona. M3onpoieccel B razax.
2. IlpakTnueckas paboTa: peleHue 3ajgau 1
Tema 2.2. CpoiicTBa Conepxxanue yuyeOHOro MaTepuaJa
[IapoOB U )KUJIKOCTEN 1. B3aumHble npeBpalieHus KuaKocTei u razoB. CBolicTBa napoB. [IoBepXHOCTHOE HATSKEHUE. 1
CMauyuBaHue ¥ KalWIISIPHOCTD.
2. JlabopaTtopHasi padora. «OnbITHOE OATBEpKAeHUE 3aKoHa [ eii-JIroccakay. 1
Tema 2.3. CpoiicTBa Conep:xanue yueOHOro MaTepuaJia
TBEPJbIX TEJ
1. Kpucrannuueckue tena. AMopdusie Tena. Buasl nepopmannmii. Mexanndyeckue cBOWCTBa TBEPJIBIX TeJl. 1
2. JlaGoparopras pabota «OnpeneraeHrne MOyl YIPYTOCTH MaTepraliay 1

Tema 2.4.0OCHOBEI
TEPMOJMHAMUKH

Conep:xanue yueOHOro MaTepuaJia




1. OcHoBbl TepMOoaHaMUKU. BHyTpenHss sueprus. IlepBblii 3akoH TepMoanHaMuk. [IpakTuueckast 1
pabota: Pemenue 3agau
2. KontponbHas pabora 1o pazaeny «MosekynsapHas Gu3nkar» 1
CamocrosiTe/ibHas padoTa 00yUyauuxcs Mo pasjaeiy: 2
Cucrematudeckass mTpopabOTKa KOHCIIEKTOB 3aHATHH, ydeOHOW mnuTeparyphl (MO BOIpocaM K
naparpadam). CamocrosiTenbHas MNpopadOTKa JOMOJHUTENBHON JUTEpaTyphbl, C HUCIOJIb30BAaHUEM
pexkoMeHianuii npenojaasaress. [loaroroska cooOeHusl.
Pa3zngea 3. DJIEeKTPOIMHAMHUKA 16
Tema 3.1. Coaep:xanue yueOHOTro MaTepHaJia
DneKTpocTaTuKa 1. DnexkTpuueckue 3apsabl U UX B3aUMOJICHCTBUE. DieKTpruueckoe nose. [[poBOJHUKY U H30JIATOPHI. 1
2. llpakTnyeckas pabora: Pemnenue 3aqa4u 1
Tema 3.2. 3akoHbI Copnepxanue yueOHOIro MaTepuasa
IIOCTOSIHHOT'O TOKa 1. IlocrostHHbIN AnekTpudeckuii ToK. Cuia TOka, HaNpsHKEHUE, SJEKTPUUECKOE COMPOTUBIICHHE. 3aKOH 1
OmMa jy1st yyacTka 1enu. TenjaoBoe JeiCTBUE IIEKTPUISCKOTO TOKa U 3akoH [xoynsa-JleHa.
2. llpaktnueckas pabora: Pemenne 3amau 1
Tema 3.3. Coaep:xxanue yue0HOro MaTepHaJia
DNEKTPUUECKUAN TOK B 1. OcHoOBHBIE OJIOKEHUS FJIEKTPOHHOU MTPOBOAUMOCTH. DIEKTPUUECKUN TOK B MOIYNPOBOIHUKAX, 1
cpenax BaKyyMe, KHUJKOCTSIX U ra3ax.
Tema 3.4. MarnutHoe Conepxxanue yuyeOHOro MaTepuaJa
noJjie 1. BzaumoneiicTBue TokoB. MaruutHoe nojie. MaruutHass WHAYyKIMs. MarHuTHBIN OTOK. MarHutHoe 1
110JI€ TOKA U JIEHCTBHE MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOABUTaTENb.
2. llpaktuueckas pabora: Pemenue 3amau 1
Tema 3.5. [lepemennbIii Coaeprxanue yueOHOIro MaTepuaa
TOK 1. CpoOoxHble U BBIHYXKICHHBIE dJeKTpuueckue koiaedanus. KonebaTenbHbll KOHTYp. YpaBHEHUE, 1
OTKCHIBAIOIIEE MPOIECChl B KosiebaTenbHOM KOHTYpe. Ileprosi cBOOOAHBIX 3JEKTPUUYECKUX KOJeOaHHH.
ONIeKTpOMarHuTHas MHAYKLOHs. OnektporeHeparop. Ilepemennsiii TOk. Ilomydyenume w mnepenava
JIEKTPO3HEPTUH
Tema 3.6. Conep:kaHue y4eOHOIro MaTepuaa
DNeKTPOMarHUTHHIE 1. DnexTpoMarHUTHOE MOJE U JIEKTPOMArHUTHBIE BOIHBI. CKOPOCTh pacpOCTPaHEHHUS 1
BOJHEL AIEKTPOMAarHUTHBIX BOJH. DHEPrus 3J€KTPOMarHUTHON BOJIHBI. PajinocBs3b U TENEBUICHUE.
2. CBeT Kak 3JIeKTpOMarHuTHas BoyiHa. HTepdepeHuns u audpaxius cpeTa. 1
3. Ilpaktmdueckas padora: penieHue 3agad 1
4. KontponbHas padboTa mo paszaeny «JIeKTpOoAMHAMHUKA 1
Tema 3.7. Copnepxxanue yuyeOHOIro MaTepuaJia




['eoMeTpryecKas ONTUKA 1. Ilpsamonunelinoe pacnpocTpaHeHue cBera. OrtpaxeHue cBera. llomHoe oTpaxeHue cBera. 1
[Ipenomnenue
» cBera. Jlunza .Iloctpoenne n3obpaxxenus B nuHze. opMyna TOHKOM JIUH3BI. YBEITHUEHHUE JTNH3BL.
[IpoekmoHHbIN armapar
CamocrosiTesibHas padoTa o0yuyauuxcs Mo pasaeiy: 3
Cucrematuieckasi mpopadOTKa KOHCIIEKTOB 3aHATUH, Y4eOHOM TUTEpaTyphl (10 BOIIpocaM K
naparpagam). CamocTosiTeNIbHAs TPOopabOTKa JOMOTHUTEIBHOM JTUTEPATYPHhl, C UCIIOIb30BaHHEM
pexomeHanuit npenoaasarens. [logrotoska cooOueHus.
TeMaTuka BHeayIMTOPHOI cAaMOCTOSITEJIbHOM PadoThHI:
1. Coobuenue no Teme: OcyliecTBICHUE MEPEAAYN U MPUEMa TeIEBU3MOHHBIX CUTHAJIOB
2. IlpuHIUOBI paIMOCBSI3U U TEIECBUACHHUS.
Pasnean 4. CTpoenne aToMa U KBaHTOBasi pusunka. 8
Tema 4.1. KBantoBbie Copaepxxanue yueOHOIro MaTepuasa
CBOMCTBA CBETA
1. ®orosddext. Teopus hororddexkra oronsl. [Ipumenenue dpotorddekra. 1
2. JlaBnenue cBeTa XuUMHUUYECKHUE aelicTBUs cBeTa. DoTorpadus. 1
3. IlpakTuueckas pabota: peuieHue 3aaa4 2
Tema 4.2. Duznka Conep:xanue yueOHOro MaTepuaJia
aTOMHOTO s1/Ipa ¥ aToMa
1. Mopgens atoma Pezepdopaa. YpoBHu sHEpruu B arome. [IporcxokaeHre CIeKTPOB U3IyUEHHUSL. 1
buonoruueckoe neficTBue paguanuu nepa. IKCIEPUMEHTAIbHbIE METO/Ibl PETUCTPALINU 3APSKEHHBIX
yacTull. EcTecTBeHHas paJiIMOaKTUBHOCTh M €€ BUJIbI
2. Tpu Buga paanoakTuBHOTO pacrnaga. CocTaB aTOMHOTO Siipa U SiIEpHBIE CHIIBI. DHEPrHH CBS3U 1
aTOMHBIX sifiep. OTKpbITHE TMO3UTpOHa W HeWTpoHa. OOmMe cBeAeHHs 00 AJIEMEHTapHBIX YacTUIIAX
BonHoBble cBolicTBa 4YacTull. AHTHYAcTHLBL. JleneHue TspkEnbIX aToMHBIX saep. Llenmnas peakums
JIeTICHUS SIAEPHBIX YaCTHUIL
CamocrosiTesibHast paboTa 00y4aloIMXCs 110 pa3aeny: 2
Cucrematnueckas mpopadOTKa KOHCIIEKTOB 3aHATHHM, ydyeOHOW JuTepaTyphl ([0 BoOmpocaMm K
naparpadam). CamocTosiTellbHas MPOpadOTKa JOTOJHUTEIBLHON JHUTEpaTypbl, C HCIOIb30BAHHUEM
pexkoMeHanuii npenoaasatess. [loaroroBka cooOmeHus.
TemaTnka BHeayAUTOPHON CAMOCTOATEJIbHON padoThI:
1. EcrecTBeHHas pailOaKTUBHOCTH U €€ BUIBI
2. OTKpbITHE TO3UTPOHA U HEUTPOHA.
3. buonorundeckoe AeiicTBHE paJiMalliy HA OPTaHU3M YelIOBEKa
Paznen 5. IBoIIOLMS BCEJTEHHOM 5
Tema 5.1. DBomronus Couepmanne y‘lEﬁHOFO marTepuaJia
BCEJICHHOU
1. Beenenue. Ilpenmer acrponomun. 3akonsl Keriepa — 3aKOHbI IBUKEHUSI HEOECHBIX Tell. 1
2. Hama ramaktuka. J[pyrue ranakTuku. Metaranaktuka. [I[poncxokIeHre U SBOIONHNS TaJaKTHK U 1

3B&3. [Ipoucxoxaenne mianet. XKu3ub v pazyM Bo BeeneHHOM.




3. KontponwsHas padora mo paznenam «CTpoeHHE aToMa ¥ KBaHTOBas (pr3uKay. « IBOFOIHS 1
Bceenennon»
CamocrosiTe/ibHas padoTa 00yuyauuxcs Mo pasjaeiy: 2
Cucremarndeckast popabOTKa KOHCIIEKTOB 3aHATHH, yueOHOM auTeparypsl (110 BOIIpocam K
naparpagam). CaMmocTOsTEIbHAS TPOPAOOTKa TOMOTHUTEIBHOM JIUTEPATYPBhI, C UCIIOJIb30BaHUEM
pexoMeHnaiuii npenoaasarens. [loaroToBka cooOmeHus.
TemaTuka BHeayIMTOPHOH CaAMOCTOSAITEILHON padoThI:
1. TlpoucxoxkaeHue U IBOJIIOLMUS TAIAKTUK U 3BE3.
2. TlpoucxoxaeHue TiaHer.
3. Xu3Hp u pazym Bo BeenneHHOM.
Yacrsll XHUMHA € 3JIeMEHTAMH IKOJIOTHH 53
Pasnen 1
Tema 1.1. Bona. Copneprxanue yueOHOIro MaTepuasa
PactBopsl. 1.Bona Bokpyr Hac. du3nueckue U XUMUYECKHE CBOMCTBA BO/IbI. PacTBOpeHMe TBEPABIX BEIIECTB U ra30B. 6 2
MaccoBast 10Ji BEIECTBa B paCTBOPE, KaK CI0co0 BhIpaKEHUSI COCTaBa pacTBOpa.
2. Bognsie pecypcebl 3emnn. KauecTBo Bobl. 3arps3HUTENN BOABI U CIIOCOOBI 0unCTKU. JKEcTKas Bosa u e 2-3
ymsiryenue. OnpecHeHUe BOJbI.
JlaboparopHbie padoThl 3
AHanu3 cojepkaHus npuMecei B Bojie. OuncTKa 3arpsi3HEHHON BOAbL. Y CTpaHEHHE KECTKOCTH BOJIBIL.
IIpakTH4yeckue 3aHATHS. 2
Hemoncmpayuu
dusnueckue cBONCTBA BOJIbI: MOBEPXHOCTHOE HATSKEHUE, CMaYNBaHHE.
3aBUCHUMOCTh PaCTBOPUMOCTH TBEPIBIX BEILIECTB U Ta30B OT TEMIIEPATYpBhI.
Crioco0blI pazienieHust cMeceit: GuIbTpOBaHUEe, AUCTHIUISIINS, I€IUTEIbHAs BOPOHKA.
CamocrosiTeibHas padora odyuarommxcs. CoiicTBa Bojbl. [I[ppuMeHeHne BObI, CIOCOOB! YIyUIICHUS 6
Ka4yecTBa BOJIbl. DKOJIOTHYECKHE MPOOJIEMBbl, CBSI3aHHBIE C 3arpSI3HEHUEM BOJIbI, CIOCOOBI X pEIIEHMS.
Tema 1.2 Xumnuueckue Copepxanue yueOHOIro MaTepuaa
mporeccsl B atMochepe 1. XuMunyeckuit coctaB Bo3ayxa. ATMocdepa u kiaumar. O30HOBBIE JABIPHI. 6 1-2
3arpsi3HeHue atMocdepsl U €ro UCTOUHUKU
2. Kucnotusie noxau. Kucmotel u ménoun. [lokazarens kucinotnoctu pH 2
JlaGopaTopHbie padoThI 3
Omnpenenenre XUMU4ECKOro cocraBa arMocdepsl. O6Hapyxenue CO 2 B BBIIBIXa€MOM BO3/yXE.
W3ydeHne mexaHn3ma o0pa3oBaHus KUCIOTHBIX JOXKIEH.
IIpakTH4eckue 3aHATHSA 2

Jlemoncmpayuu Onpenenenue pH pa3inyHbIX pacTBOPOB C MOMOIIBI0 YHUBEPCATHHOIO HHIMKATOpA
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CamocTosiTeibHasi padoTa o0yuarwmmxcs. FIcTOUHNKY 3arpsi3HEHUS aTMOC(Ephl. DKOIOTU3aLUs
IPOMBIIIJICHHOCTH U TPAHCIIOPTA.

Tema 1.3. Xumus u
OpraHM3M YejoBeKa

Coaep:xanue yueOHOTo MaTepHaJia

1. XuMHUecKue IeMEHTHI B OpraHu3Me yenoBeka. OpraHn4ecKie 1 HeOpraHMYeCKHe BEIIeCTBa.
OCHOBHBIE KU3HEHHO HGO6XOI[I/IMBIC COCANHCHUA: 6€JIKI/I, YIJICBOAbI, )KUPbI, BATAMUHBIL. CTpOCHI/Ie
OEITKOBBIX MOJICKYJI. YTIIEBOJIBI - TJIABHBIN UCTOYHHUK SHEPTHH OpraHu3Ma. Poiib )KHPOB B OpraHu3Me,
XOJICCTCPHH.

2. MI/IHepaJ'IBHI)IC BCIICCTBA B IIPOAYKTaX NMUTAHHA, TNIICBLIC I[O6aBKI/I. C6aJ'IaHCI/Ip0BaHHOG IIUTAaHUC.

2-3

JlaGopaTopHble padoThI
AHaam3 coctaBa MoJioka. OnpeseneHue coaepxkanus BUTaMuHa C B HalIMTKax.
OnpeneneHue coiepkaHus Kejle3a B IPOyKTaxX MUTaHUS.

CamocrosiTe/ibHas padoTa o0yuarmmuxcsi. CocTaB )KUBBIX OPraHU3MOB. 3HAYCHUE XUMHUUECKUX
COCJIMHECHUH M XMMUYECKHUX JIEMEHTOB, 00Pa3yIONIHMX KUBYIO MaTEPHIO.

Yacrts 111

buoaorusa ¢ 3jieMeHTaAMH YKOJOTMH

52

Pazgen 1

Ipeamer u 3axa4u o0meld 0MOJIOTUU. YPOBHU OPraHU3ANUM KUBOW MATEPHUH.

Tema 1.1. O0masn
OMOJIOTHSI KaK HayKa.

1. OcHOBHBIE YPOBHU OpraHU3aIUH KUBON MaTepUU.

2. IlapcTBa ’KMBOM MPUPOJIBI.

JlabopaTopnas padora.

HpaKanecm[e 3aHATHUSA

CamocrosiTesibHas padora o0yyammxcesi: padboTa co CelaaIbHOM JTUTEpaTypoOH.

Paznen 2

OCHOBBI IIUTOJIOTHH.

21

Tema 2.1. Yuenue o
KJIETKE.

1. [Ipeamer, 3aqauu U METOJBI LIUTOJIOTHHU.

2. OCHOBHBIE ITOJIOKEHUS KIIETOYHOU TEOPHH.

JlabopaTopnas padora.

IlpakTHYeckHe 3aHATHA

CamocrosiTe/ibHasi padoTa 00y4aloIUXcsi: TOATOTOBKA JOKJIAI0B, COOOIIEHUH.

Tema 2.2. [Tousrue o
KJIETKE.

1. CTpOCHI/IC KJIETKH. XMMHUYECKHUI COCTaB KIETKH.

2. IIpokapuotsl, 3ykapuoTsl. Heknerounsie (hopMel xku3HH. Bupycsl.

JlaGopaTopHble padoThbI H3yYEHUE CTPOCHUS PACTUTENBHOMN KIIETKHU.
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HpaKaneCRne 3aHATUA: CPDABHCHUC CTPOCHUS KIICTOK paCTeHI/If/'I 1 )KUBOTHBIX.

CamocrosiTe/ibHasi padoTa o0ydyaruumxcsi: padboTa co CrenHaIbHON JTUTEPATYPOH. 2
1. lencuue kneTku. MuTo3. 2 1
Tema 2.3. PazmMHOXEHUE
U UHIUBUIYaJIbHOE 2. O6pa30BaHHe MHOJIOBLIX KJIETOK. Melo3. 1
pa3BUTHE OPraHU3MOB. 3. OmoK0TBOpEHHC. 3
4. UnauBuyanbHOE pa3BUTUE opraHnimMa. OHTOreHes.
JlabopaTopHbie padoThbI: -
IIpakTHYyecKue 3aHATHS: CPAaBHEHUE JETICHUS KJIETOK B MUTO3€ U Meiio3e. 1 8
CaMmocTosiTe1bHasi paboTa 00y4amMXcsi: 03HAKOMJICHHE ¢ Ta0JIMIIaMH, CXeMaMH y4eOHHUKA. 1
Tema 2.4. Hykneunossie | 1. Ctpoenue monexyn JHK u PHK. 1 2
KHCJIOTBHI. JlabopaTopHblie padoThI: -
IIpakTHYecKue 3aHATHSA: -
KonTposbHble padoThbI: -
CamocrosiTeibHas padoTa odyuyarommxcsi: padoTa co CieluaaIbHON JIUTEpaTypOi; OATOTOBKA 1
JIOKJIAJI0B, COOOILEHUI.
Tema 2.5. 1. CtpykTypa 6enKkoB, PyHKIIMH OEIKOB B KJIETKE. 1 2
benkn, aMMHOKHCIIOTEL. 2. Jlunuael. YTIIEBOJEL. 3
JlaGopaTopHble paboThl: KAaUECTBEHHbIE PEAKIINU OEJIKOB. 1
IIpakTHYecKkue 3aHATHSA: -
KonTpoJibHbIC pa0oThI: -
CamocrosiTejibHasi padoTa 00y4YalOUUXCsl: -
Tema 2.6. 1. ATO. 2
OHepretuueckuit ooOMeH. | 2. dorocuHTe3. XEMOCHHTES.
ITnactudeckuii oOMeH. JlaGopaTopHbie paGoThI: -
IIpakTHYecKkHe 3aHATHA: -
KoHTpoJibHbIe padoThl: yUeHHE O KIETKE. 1
CaMmocTosiTe1bHasi padoTa 00y4alIMXCs: MOATOTOBKA JI0KJIA10B, COOOIICHUH. 1
Paznea 3. OCHOBBI IK0JI0THH. 13
Tema 3.1. 1. I'unoTte3bl NpOUCXOXKICHUS )KU3HH. 1 2
Hcropus passurus xu3Hu | 2. CoBpeMeHHbIE THIIOTE3bI O MPOUCXO0XKICHUH YEJIOBEKA. 3
Ha 3emIie. JlabopaTopHublie paboThl: «CocTaBleHHE CXEMbI 3TAIlOB Pa3BUTHS JKU3HU Ha 3eMIIey. 1

IIpakTHYecKkHe 3aHATHA:
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KoHnTpoJibHbIE padoThI:

CamocrosiTesbHasi padoTa 00y4arOIMXCs:

Tema 3.2. 1. CoiicTBa u cTpyKkTypa 6uocdepsl. Yuenne BepHanckoro. 2 2

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

3KOCHUCTEMA. JlaGoparopHble padoThbI: -
IIpakTHyecKue 3aHATHS: -
KonTposabHble padoThbI: -
CamocrosiTe/ibHasi padoTa 00y4aKOIIUXCSA: COCTABICHUE KOJIOrMUecKoi razetsl: «CoXxpaHum 1
IPUPOLIYY.

Tema 3.3. 1. DBomonmonHoe yuenue. [Ipeanocslikn BOSHUKHOBEHHS yueHus JlapBuHa. 4 2

Hcropus 3BomoLMOHHBIX | 2. OCHOBHBIE MOJOXKEHUS 3BOIIOIMOHHON Teopun JlapBuna. CoBpeMeHHAast TeOpHs HBOJIOLIUU. 3

nuaen. 3. Bun. [omyssinus. 3
4. HacnencTBeHHOCTb, H3MEHUUBOCTb. VICKyCCTBEHHBIN 0TOOD. 2
5. bopb0a 3a cymiectBoBanue. EctecTBeHHbII 0TOOD, (PaKTOPBI HBOIIOLIHH. 3
6. AjanTtaldu OpraHu3MOB, OTHOCUTEIBHOCTD aJlanTallii Opranu3mMoB. Bugoobpa3oBanue. 3
7. Makpo3BOIOIHS, €€ TOKa3aTEIbCTBA. 23
8. JIBmxyiue cuibl anTpornorenesa. Hanpapnenus sBosonnu yenoBeka. YeaoBeuecKre pachl.
Jla6opaTopHublie padoThl: «3ydeHrne MophoIornueckKoro KpuTepus Buaa Ha )KUBBIX PACTCHHUSIX WM 1
repOapHbIX MaTepuanaxy; «BeIsIBIeHHE U3BMEHUUBOCTH Y 0OCOOCH OJTHOTO BUIA».
IIpakTHyeckne 3aHATHA: O0IIast XapaKTEPUCTHKA YEJIOBEYECKUX pac; TIaBHbIC HAMPABIICHUS SBOJIOIIHI 1
OpPTaHUYECKOTO MHpA.
KonTtpoJsibHbie padoThbi: -
CamocrosiTesibHAasi padoTa 00y4alOUIMXCs: TOJATOTOBKA MPE3EHTAIH, COOOIIEHUH. 2

Pasznen 4. OCHOBBI reHEeTHKHU. 10

Tema 4.1. 1. OCHOBBI T€HETHKU. 1 2

[Ipeamer, 3agaun u 2. MeTopl FeHETHKH. 2

METOJbI TCHCTUKH. JlaboparopHbie padoThI: -
IIpakTHYecKkHe 3aHATHA: -
KoHTpoJibHbIE padoThI: -
CamocrosiTesibHAs padoTa 00y4alIIMXCS: TOATOTOBKA MPE3EHTAIIHH, CO00IIeHui; paboTa co 2
CIIEMAJILHOM JINTEPaTypOH.

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

3akoHbl MeHerns. 2. 11 3akon Mennens. JIurnOpuaHoe CKpenMBaHue. 1
3. III 3axon Meunens. 3
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4. MYTaL[I/II/I, UX IPUYUHBI 1 3HAYCHUC. 3HaueHne reHETHKHU B MCIUIMHC U 3JPaBOOXPAHCHUU. BI/II[BI

HN3MCHYNBOCTH.

JlabopaTtopHble padoThl: «PelnieHne 3JIeMEeHTapHbIX 33/1a4 110 TeHETUKEY.

HpaKaneCRne 3aHATHA: TCHCTHUKA I10JIa.

KoHTposbHbIe pad0oThI: OCHOBBI T€HETHKH.

CamocrosiTe/ibHast padoTa 00y4alOIIUXCsI: COCTABIICHUE MTPE3CHTALINM, TOKIIAI0B.

Pazpgean 5.

OCHOBEI CceJIEKIIMH.

Tema 5.1.
OCHOBBI CEIEKIIUH.

1. 3aaun 1 METOJIbl COBpEMEHHOM cenleKMU. CeneKus pacTeHui.

2. Cenexnust »)kuUBOTHBIX. OCHOBHBIC HAIIPABJICHUS OMOTEXHOJIOTHH.

RO R R -

JlaGoparopHble padoThbI:

HpaKaneCRue 3aHATHUA: CCIICKIIMA MUKPOOPIraHM3MOB.

KonTposbHble padoThI: CEIEKIHUA.

CamocrosiTeabHast paGOTa oﬁyqamumxcn: COCTaBJICHUC Hp€3€HTaHI/Iﬁ, JOKJIaa0B.

N[

Bcero:

156

JI71st XapaKTepUCTHKH YPOBHS OCBOSHMS y4eOHOTO MaTepHaia UCIOIb3yIOTCs CIeAyIoIue 0003HAYSHNUS:

1.-o3HaKOMHTENbHBIN (Y3HaBaHUE paHee U3YUYCHHBIX 00BEKTOB, CBOMCTB);

2.'perO,Z[yKTI/IBHBII>'I (BBIHOJ'IHGHI/IC ACATCIIBHOCTH I10 06pa3uy, HUHCTPYKIIMU UJIH ITOJ pYKOBOI[CTBOM)

3.-TIPOTyKTUBHBIN (TUTAHUPOBAHNE M CAMOCTOSATEIBHOE BHITIOTHEHUE ESTETLHOCTH, PEIICHHE TPOOIEMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI IUCHUTIJINHBI

3.1. TpedoBanuss K MUHUMAJTbHOMY MATEPHAIBLHO-TEXHHYECKOMY 00ecnedyeHn 0
Peanu3arus mporpaMMbl TUCHUTUIMHBI OCYIIECTBIISICTCS HA 0a3e yu4eOHBIX KAOMHETOB (DM3HKH, O0IIeH
XUMHH U YKOJIOTHYECKUX OCHOB IMPUPOJIONIOTB30BAHHUS.

O6opynoBanue y4eOHBIX KaOMHETOB: JJa0OPATOPHOE U AEMOHCTPAIMOHHOE

obopynoBaHue.
TexHu4yeckue cpeacTBa OOYUCHHS: KOMITBIOTEPHBIC U TEIICKOMMYHHKAITMOHHBIE CPEJICTBA.

3.2.Undopmaunonnoe odecnedenne 00yyeHus
Ilepeyenb pexomMeHayeMbIX Y4YeOHBIX u3AaHui, WHTepHET-pecypcoOB, AONMOJHUTEJIbHOMI
JIATEPaTypbl 0 pU3NKe

OCHOBHbIE HCTOUHUKH:

1. Jmurpuesa B.®. ®usuka: Y4eOHMK 1JIs CTyA. 00pa30Bar. yUpEexKAeHUM cpeanero mpod. oop.- 14-
u3n., crep./ B.®. JImutpuena - M.: M3garenbckuii neHTp «Akagemus», 2020. - 464 c.

2. Jmutpuea B.®. C6opuuk 3ama4 no ¢usuke / B.®. JMurpuesa - M.. U3IaTeNbCKuil LEHTP
«Axanemus» 2020. - 336 c.

3. Camoiinenko I1.H. ®usuka s npodeccuil U CIENUaIbHOCTEN COMHUANIbHO- JKOHOMHYECKOTO U
TYMaHHTApPHOTO NpoQuiIeii: ydeOHUK U1t 00pa3oBaT. yUpeKIeHU HAYaIbHOTO U CPETHETO pod.
oOpasoBaHus - 3-¢ U31., cTep. - M.: U31aTenbCcKuil eHTp «Akamgemusi», 2019.

JloTIOJTHUTETHHBIE UCTOYHHKH:

1. Tlunckuit A. A. ®usuka: YueOuuk / A. A. Iunckuii, I'.1O. I'pakosckuii - M.: ®opym, Hudpa-
M, 2020. - 560 c.

2. Cwmupnos, U. E. C6opruk 3ana4 o ¢pusuxe / C.A. Cvupnos, W. E. I'mymakos, I'. 10. I'pakoBckuii
- M.: ®opym, Uudpa-M, 2020. - 176 c.

HNuTepHeT-pecypcebl:

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

Ilepeyenr pexoMeHAyeMbIX Yy4eOHBIX u3gaHui, HWHTepHeT-pecypcoB, NOMOJHHUTEILHOM
JIUTEPATYpPhbI 110 XUMUH

OCHOBHBIE HCTOYHHKHU:

1. Xomuenko, N.I'. O6mas xumus: Yuebuuk / I.I'. XoMueHKo - 2-¢ u3[., ucmp. u gom. - M.: PUA
«Hosas BosHa»: U3narens YMepenkos, 2021. - 464 c.

2. Epoxun, FO.M. Xumus: y4e6.11s cpe. npod. y4ued. 3apenennii/ 10.M.
Epoxun IO.M. 8-e u3zn., crep.- M.: U3narensckuil neHTp «Akagemus», 2021. - 384 c.

3. Ta6puensu O.C. IIpakTHKyM 110 00IIEH, HEOPTAHUYECKOHW ¥ OPraHMYIECKOM XUMHK: yueb nocodue
JUIs CTYA. cpeaH. npod. yued 3asenennii/ O.C.
I"a6puensu, U.I'. Octpoymos, H.M. Jlopodeesa. - M.: U3natenbckuii neHTp «Akagemus», 2021. -
256 c.

JloTOTHUTEbHBIE ICTOYHUKH:

1. Bepexnoii, A.W.. Xumust: Yueb.mocobue miis By3oB./ A.U. bepexnoii, U.B. Pocun, JI.JI.
Tomuna-M.: Beicm. mk., 2021. - 191 c.

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

3. Hosuxos, 10.B. Dxonorus, okpyxaroias cpeaa u uenosek: Yueb. [Tocooue / FO.B. Hosukos - M.
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http://vour-physics.ru/dir/

N3 natenbecko-Topro.oiil oM «I'pana», 2021. - 420 c.

4. TIpoxopos, B.B. Dxonorust venoseka: y4ed.uisi BY3o0s/ B.B. IIpoxopos -3-¢ u3a., crep. - M.:
Axanemns, 2020. - 320 c.

5. Xorynues, F0.B. Dkonorus u skonoruueckas 6ezonacnocts/ F0.B. Xorynues - M.: Akaxemus,
2020,- 480 c.

[IporpamMMHO-HHPOPMAITIOHHOE 00ECTICUeHUE TUCITUTUTAHEI.
DnekTpoHHbIE YpokH U TecThl «IIpocemenue-MEJIA»

- BemecTBa 1 UX npeBpaLLIEeHUs

- Bognsbie pacTBOpBI

- Kucnotsl 1 ocHOBaHUsA

- Comm

- MuHepaiibHbIE BELLIECTBA

- CoxHble XMMUUYECKUE COCJUHEHMS B IOBCEHEBHON KU3HU.
XuMus JU1d TyMaHUTapueB. DIEKTUBHBIN KypC. «YUUTEIbY

NHTtepHeT-pecypcesl:

- chem.msu.su - Ha caiite "Xumuueckas Hayka u oOpazoBanue B Poccun'";
- school-sector.relam.ru - "Xumus anst BCEX" u3 cepun "OOy4yaromiue
SHIUKJIONEINN'";

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

- alhimik.ru - "Anxumuk";

- chemworld.narod.ru

[lepeuenp pexkoMeHIyeMbIX yueOHBIX U3aHui, IHTepHET-pecypcoB,
JIOTIOJTHUTEIBbHON JIUTEPATYpPhl IO OMOJIOTUU

OCHOBHBIE UICTOYHUKHU:

1. Mamonros, C.I. OCmas Guonorus: Y4eOHMK s cTyd. cpead. npod. yueb 3asenenmii/ C.I.
Mawmonros, B.b. 3axapos. - 8-e uzn., crep. - M.: Boicmr. mik., 2021. - 317c.

2. Koncranturos, B.M. O6mas 6uosnorus. Yue6. nocodue 1 cTyl. oOpa3oBaT. yUpeKAEHUN CpPe.
npod. obpazoBanus / B.M. Koncrantunos, A.Il. PsszanoBa- M.: M3natenbckuii LIEHTP
«Axkagemus», 2021. - 256 c.

JlomoTHATE TbHBIC UCTOYHHKH:

1. Tanenepun, M.B. O6mas skonorus: Yue6. / M.B.I'anenepun - M.: ®opym: Uudpa-M, 2021. -336
c.

2. Hosukos, I0.B. Dxonorus, okpyxaromas cpena u uenosek: Yue6. [Tocobue / F0.B. Houkos - M..:
N3narenbcko-Toproseiit joM «'panay, 2021. - 420 c.

3. TIpoxopos, B.B. Dxonorus yenoseka: yueb.uist BY3os/ B.B. IIpoxopos -3-¢ n3., crep. - M.
Axanemus, 2020. - 320 c.
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