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IHosicHUTEILHAA 3aNMUCKA

Pabouas nmporpamma BBeaenne B xumuio pazpadorana B coorBeTcTBuu ¢ denepanbHbIM

rocyapCTBEHHbIM 00pa30BATEIbHBIM CTAHIaPTOM, aBTOPCKOM y4EOHOW MPOrpaMmoit
Epemuna B.B. « Xumus. Beenenue B npeamer. 7 kimace». IIporpamma paccunrana Ha
34 4, 1 gac B Henmemto. YueOHuk: Xumus. Beenenue B mpeamet. 7 knacc YMK B. B.
Jlynuna B. B. Epemun, A. A. JIpo3nos, «IIpocsemenuey, 2023 r. Pabouas mporpamma
COOTBETCTBYET OOIIMM TpeOOBaHUSIM, TPEOOBaAHUAM (heIepaIbHOTO FOCYJaPCTBEHHOTO
o0pa3oBaTenbHOTO CTaHAapTa. BBeAeHe B XMMHIO CTaBUT CBOEH 1ENbIO CHOPMHUPOBATH
YCTOWYMBBINA UHTEPEC K JATbHEHIIIEMY U3YUEHUIO YUEOHOT0 rpeamMeTa « XUMHUS.

Ilnanupyemblie  pe3yJbTaTbl  OCBOEHHSI  Y4eOHOr0  MpeaMeTa

JIMYHOCTHBIE Pe3yJibTAThI

IMaTpuoTn4yeckoe BOCIMTAHME: BOCIIMTAHUE POCCUMCKON TPaXAaHCKON UAECHTUYHOCTH,
narpuoTusma, yBaxkeHus K  OrtedecTBYy, K TMPONUIOMY H  HACTOSIIEMY
MHOTOHAIIMOHAJILHOTO Hapoaa Poccun; oco3HaHne CBOEM 3THUYECKOM MPUHAJIEKHOCTH,
3HAaHUE UCTOPHH, S3bIKA, KYJIBTYPBl CBOETO HApOJa, CBOETO Kpasi, OCHOB KYJIbTYPHOTO
Hacieauss HapoaoB Poccum M YenoBEYECTBA; YCBOCHHUE T'yMAHUCTHYECKHX,
JIEMOKPATUYECKUX U TPAJUIIMOHHBIX IEHHOCTEM MHOTOHAIIMOHAIBHOIO POCCHMCKOIO
o0111ecTBa; BOCIIUTAHUE YYBCTBA OTBETCTBEHHOCTH M JI0JTa repei PoauHoOM.

I'paxknanckoe BOCNHMTAHME: OCO3HAHHOE, YBAXKHUTEIbHOEC M J0OpOKeIaTeIbHOE
OTHOIIICHUE K UCTOPHUH, KYJIbTYpE, PEIIUTUU, TPAIUIUIM, S3bIKaM, IEHHOCTSIM HAapOJIOB
Poccuu 1 Hapoi0B mupa.

JIlyXOBHO-HPABCTBEHHOE BOCNHMTAHUE: TOTOBHOCTb M CIOCOOHOCTH OOY4YarOIUXCA K
CaMOPa3BUTHUIO U CaMOOOPa30BaHUIO Ha OCHOBE MOTHBAIIMU K OOYUYEHHIO U TTO3HAHMUIO.
Pa3Butoe MopanbHOE CO3HAHUE U KOMIIETEHTHOCTh B PEIICHUH MOPAJIbHBIX MPOOJIeM Ha
OCHOBE JMYHOCTHOTO BbIOOpa. CPOopMHUPOBAHHOCTH OTBETCTBEHHOI'O OTHOIICHUS K
YUYEHUIO; YBAXKUTEIBHOIO OTHOIIEHHUS K TPYAY, HAJIUYUE OMbITA Y4AaCTUA B COLMATIBHO
3HAUMMOM Tpyae. Oco3HaHue 3HAUEHHUS CEMbU B )KM3HU Y€JIOBEKA U OOI1IeCTBA, TPUHATHE
IIEHHOCTH CEMECHHOM JKU3HH, YBAXUTEIbHOE B 3a00TINBOE OTHOIIEHHUE K YICHAM CBOCH
CEMbH.

JcTeTHYECKOe BOCHUTAaHMe: CHOPMHUPOBAHHOCTH  IIEJIOCTHOTO  MHPOBO33PECHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY VPOBHIO PpAa3BUTHUS HAyKd U OOIIECTBEHHOU
MPAKTUKW, YYUTBHIBAIOLIETO  COLHMAIBHOE, KYJIBTYPHOE, S3BIKOBOE, JIYXOBHOE
MHOT000pa3ue coBpeMeHHOTO Mupa. Oco3HAHHOE, YBAKUTEIHHOE U JOOPOKETATEIIHHOE
OTHOUIEHHUE K APYTOMY YEIIOBEKY, €T0 MHEHHUIO, MUPOBO33PEHUIO, KYJIbTYPE, SI3bIKY, BEPE,
IPXKIAHCKOM MO3UIMU. ['0TOBHOCTh M CITIOCOOHOCTH BECTH JUAJIOT C APYTUMHU JTIFOJbMHU
U JIOCTUTaTh B HeM B3auMomnoHuMaHwus. ChHoOpMUPOBAHHOCTh IIEHHOCTH 3JI0POBOTO U
0e301macHoro oopasa KU3HHU.

TpynoBoe BocnuTaHHe: aKTUBHOE y4acTHE B PEIICHUHU MPAKTUYECKUX 3a7a4 (B paMKax
CEMbM, IIKOJbI, TOpOAa, Kpas) OHKOJOTMUYECKOW HaMpaBJICHHOCTH, HWHTEPEC K
MPAKTUYECKOMY M3YYEHUIO TPOQECCHid, CBI3aHHBIX C XUMHUECH.

JKOJI0rnYeCcKoe BOCIUTAHUE: OPUEHTAIMS Ha TPUMEHEHUE 3HAHUU NP PEILICHUH 3aa4
B 00JIaCTH OKPY’KAIOIIEH Cpebl; OCO3HAHHE JKOJIOTHUYECKHX MpoOJeM W TMyTeH HX



pemcHusl; TOTOBHOCTb K YYaCTHUIO B HpaKTquCKOﬁ ACATCIIbHOCTHU 9KOJIOTUYECKOM
HarpaBJICHHOCTH.

MeTtanpeaMeTHbie pe3yJabTaThl
Io3nasamenvhule

ba3oBble Jiornvyeckue AeMCTBHUSI: YMEHHUE CAMOCTOSITEIHO OMPEACNATh L€ CBOETO
oOyueHusi, CTaBUTb U (QOPMYIUpOBaTh IJs ceOs HOBBIE 3aJayd B ydede H
MMO3HABATEIbHOU JIESITEIbHOCTH, PA3BUBATH MOTHUBBI 1 HUHTEPECHI CBOEH MTO3HABATEILHOU
JESATEIbHOCTH; YMEHHE CAMOCTOSITEJIbHO IUIAHUPOBATh NYTH JOCTWIKECHUS LEJIEH, B
TOM YHCIIC aJbTepHATHUBHBIC, OCO3HAHHO BEIOMpATh HanbOoee 3PGEeKTHBHBIE CIIOCOOBI
pelieHrs y4eOHbIX M MO3HABATENbHBIX 33Jlady. YMEHUE COOTHOCHUTH CBOM JICUCTBUS C
IUIAHUPYEMBIMUA  PE3yJIbTaTaMHU, OCYLIECTBISATH KOHTPOJb CBOCHU JIESITEIBHOCTH B
MpoIecce JIOCTHKEHHUS pe3yibTaTa, OMNPEAENSITh CIMOCOObI JCHCTBUH B paMKax
MPEUIOKEHHBIX  YCJIOBUM UM TpeOOBaHMM, KOPPEKTUPOBATh CBOM JCHCTBHS B
COOTBETCTBUM C HW3MEHSIONICHCS CUTyalMel; YMEHHE OILCHUBATh MPABUIBHOCTD
BBITIOJTHEHHS Yy4eOHOM 3aja4yd, COOCTBEHHBIE BO3MOXKHOCTH €€ PeIISHHUS; BIIaJICHHUE
OCHOBaMHM CAMOKOHTpPOJIA, CaMOOILICHKH, NPUHATHUS PEIICHWH © OCYIIECTBICHUSA
OCO3HAHHOTO BBIOOpa B y4eOHOM U MO3HABATEIILHOM JICSITEIHHOCTH.

ba3oBble uccienoBaTe/ibCKHe JCHMCTBUA: YMCHHUE OIPEACIATh MOHATHS, CO3/1aBaTh
000011IeH s, YCTAaHABJIMBATh AHAJIOTHH, KJIACCU(PUIIUPOBATH, CAMOCTOSITEILHO BHIOUPATH
OCHOBAHUS U KPUTEPUH JIJIs1 KIacCU(PUKalMK, yCTaHABIUBATh MPUYUHHO-CIIC/ICTBEHHBIC
CBSI3U, CTPOUTH JIOTMUECKOE pACCYXJEHHE, YMO3aKJIi4eHue (MHIYKTUBHOE,
JNETyKTUBHOE U MO aHAJOTUM) W JIeJaTh BBIBOJABI, YMEHHUE CO37aBaTh, NPUMEHATH U
peoOpa3oBbIBATh 3HAKU M CHUMBOJIBI, MOJICIM M CXEMBI JJI1 PEIICHHS Yy4eOHBIX W
MO3HABATEIbHBIX 3afad. PopMUpOBaHHWE W PAa3BUTHE KOMIIETCHTHOCTH B 00JIACTH
WCIIOJB30BaHUsA  MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHH;  pa3BHTHE
MOTHBAILIMU K OBJIQJICHUIO KYJIbTYpOU aKTUBHOTO MOJIb30BAHUS CIOBAPSIMU U JIPYTUMHU
MOMCKOBBIMHU CUCTEMAaMHM.

Kommynukamuenbwie

YMeHue opraHu3oBbIBaTh Y4€OHOE COTPYAHUYECTBO M COBMECTHYIO JESTEIBLHOCTH C
YUYUTEJIEM M CBEPCTHUKAMU; padoTaTh MHAWBUIYAILHO W B TpyMIe, HAXOAUTh OO0IIee
pelieHre W paspemarb KOH(QIMKTHL HAa OCHOBE COTJIACOBAHMSI TO3UIMM M ydeTa
UHTEpecoB; (GOpMYJIUPOBAThH, APTYMEHTUPOBATh U OTCTAaMBaTh CBOE MHEHHE; yMEHUE
OCO3HAHHO MCII0JIb30BAaTh PEUYEBBIE CPEACTBA B COOTBETCTBUU C 3aJja4eii KOMMYHUKAIUN
JIUISl BBIPQXKEHUSI CBOMX YYBCTB, MBICJICH U MOTPEOHOCTEH; TIIAHUPOBAHUS U PETYJIISLIUU
CBOEU JIESITEIBbHOCTH; BIIAJICHUE YCTHOW W IHCBMEHHOM PEYBbI0, MOHOJIOTMYECKOU
KOHTEKCTHOMW PEUbIO.

Pezcynamuesnuie

Camoopranuzais, BbBISBISATh MPOOJEMBI JJII PELICHUs] B KU3HEHHBIX M YUEOHBIX
CUTYaLMsIX, UCIIOJIb3Ys MOJYUYCHHBIE 3HAHUS; OPUEHTUPOBATHCA B PA3JIUYHBIX MOAX01aX
NPUHATHS pPElIeHUN (MHANBUIyaIbHOE, MPUHATHE PEUICHUS B TPYIE, NPUHATHE
pEUIEHUI TPYIINO); CAMOCTOSITEILHO COCTABIATh AITOPUTM PEIICHUS 3a/1auu (WM €ro
4acTh), BRIOUPATh CIIOCO0 pelieHus y9eOHON 3a1aun ¢ Y4ETOM UMEIOIITUXCSI PECypCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh IMpeJaracéMble BapUaHThl PEIICHUII;
COCTaBJISATh IUIaH JEUCTBUM (TUIaH peai3allid HAMEYEHHOTO aJIrOpUTMa PEUICHUs),
KOPPEKTUPOBATh NPEAJIOKEHHBIA QITOPUTM C YYETOM IOJYYEHHS] HOBBIX XMMHYECKHX
3HaHUM 00 M3yuyaeMoM OOBEKTE W/ SIBJICHUU; JIeJIaTh BLIOOP U OpaTh OTBETCTBEHHOCTH




3a pellICHHE.
IIpeamMeTHBIE pe3yJIbTaThI
®opMHUpOBaHUE NEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX ITPEACTABICHUN O

BEIIECTBAX, UX MPEBPALICHUAX U IPAKTUYECKOM MTPUMEHEHHH;

- OBJIAJICHUE TIOHATUIHBIM aNlapaToM ¥ CUMBOJIMUYECKUM SI3bIKOM XUMUH;

- 0CO3HaHHE 0OBEKTUBHOI 3HAUMMOCTH OCHOB XMMHUYECKOM HayKH Kak 00J1IacTi
COBPEMEHHOT'0 €CTECTBO3HAHMS, XUMUYECKHX MPEBPALICHUNA HEOPTaHUUYECKUX U
OpPraHUYECKUX BEIECTB KaK OCHOBBI MHOTHX SIBIICHUI KMBOW U HEKUBOM MPUPOIBL;

- yriryOJieHre IpeACTaBICHU 0 MaTepHaIbHOM €IMHCTBE MUPA;

- OBJIaZICHHE OCHOBAMHU XUMHUYECKOH IrPaMOTHOCTHU: CIIOCOOHOCTHIO aHATM3UPOBATh U
OOBEKTUBHO OIICHUBATH KU3HEHHBIE CUTYAIlNH, CBA3aHHbBIE C XUMUEH, HaBBIKAMU
0e30macHOro 0OpalleHus C BEIECTBAMU, HCIIOJIb3YEMBIMH B TOBCETHEBHON KU3HU;

- YMEHHEM aHaJM3UPOBATh U TNIAHUPOBATH IKOJIOTUYECKH 0€30MacHOE TTOBEICHHUE B
LEJISIX COXPAaHEHUs 370POBbs U OKPYXKAIOIIEH Cpeibl.

dopMHUpOBaHUE YMEHUH YCTaHABIMBATh CBS3U MEKIY pealbHO HAOII0AaeMbIMU
XUMHYECKUMH SBICHUSIMU U MPOIIECCAMU, POUCXOASIIUMHU B MUKPOMUPE, OOBACHATH
IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa M CTPOEHUS, a
TaK)Ke 3aBUCUMOCTH IPUMEHEHHSI BEIIECTB OT UX CBOMCTB.

[IprobpeTenue OMbITa UCIIOIB30BAHUS PA3IHYHBIX METOIOB H3yUCHUS BEIIECTB:
HAOJII0ICHUS 32 UX MIPEBPALICHUSIMU IIPU MPOBEAECHUN HECIIOKHBIX XUMUUYECKUX
HKCIIEPUMEHTOB C HCMOJIb30BAHUEM JTA0OPATOPHOIO 000PYI0BaHUS U TPUOOPOB;
(dbopMupOBaHKE NPEACTABICHUN O 3HAYCHUH XUMUUECKON HAYKU B PEILIEHUU
COBPEMEHHBIX IKOJOTUIECKUX MPOOJIeM, B TOM YHCIIE B TIPEJOTBPAIICHUN TEXHOTCHHBIX
U DKOJIOTUYECKUX KaTacTpod.

Copnepxanue yueOHOro npeamera

BBeaenue (14)
N3 yero coctout mup

Tema 1. Ot aToma 10 BemecTBa (154)
ATOM — HaMMEHbIIIAs YacTUIA BellecTBa. HeM3MeHHOCTh aTOMOB B XMMUYECKHX

MpeBpaIleHusIX. XUMUYECKHM 35ieMeHT. CUMBOJIBI aTOMOB XUMHUUECKUX JJIEMEHTOB.

Anepnas peakuus. [Ipoucxoxaenue snemeHToB. [IpocTeie BemecTBa. ClioxKHbIE
BEIECTBA (XUMHUYECKUE COCTMHEHN). XuMuueckast popmyina. YucioBoi MHACKC.
OTKpBITHE XUMUUYECKUX DJIEMEHTOB.

ATOMBI yCTOMYMBBIE U HEyCTONUMBBIE. KpyroBOPOTHI aTOMOB XUMHYECKUX
AJIEMEHTOB B NpHUPOE (KUCIOPO/Ia, a30Ta U yriiepoaa). DoTocuHTe3 Kak OAUH U3 MyTeu
KpyroBopota yriepojaa. Pactipegenenue aToMOB XMMUYECKHUX 3JIEMEHTOB B KOCMOCE
(Bcenennoii, Hamenl anaktuke, CoaneuHon cucteMe) u Ha 3emuie. Bogopoa u renvii —
caMbI€ pacpOCTPAHEHHBIE 3JIEMEHTHI BO Beenmennou. Kucnopoa — camelii
pacIpOCTPaHEHHBIN AIEMEHT Ha 3eMIle.

Hawnbonee pacrpocTpaHEeHHBIE 3JIEMEHTBI B Pa3HbIX YacTAX 3eMJIU. XUMUYECKHUE
AJIEMEHTHl B JKMBBIX OpPraHU3Max: 3JIEMEHTHI >KU3HH, MAKPO- U MHKPOIJIEMEHTHI.
buonornyecku akTHBHBIE BeEllleCTBAa. Y CTOMYMBBIE (CTaOMIIbHBIE) U HEYCTOWYMBHIE
(paauoaKTUBHBIC) XUMHUYECKHE 3JIEMEHTBL. PannoakTrBHBIM pacra.



PannoaktuBHOCTh. WM30TOnBl. [IpuMeHeHnWe HEyCTOMYMBBIX (PaAHMOAKTUBHBIX)
atomoB. llennas peakuus. AtomHas sHeprusa. JKu3Hb W JeATeNbHOCTH A. A.
bekkepens. DnemeHTapHble 4acTUlbl (IIPOTOHBI, HEUTPOHBI M BJIEKTPOHBI), HX
OCHOBHBIE XapaKTEpUCTUKH — Macca W 3apsana. Anpo aroma. MaccoBoe 4HCIIO.
B3anMocCBs13p MaCCOBOTO YHCIIA C YHCIOM TPOTOHOB M HEUTPOHOB. ATOMHAs €IMHUIA
Macchl. [lopsnkoBbii HOMEp 3JeMeHTa. DJIEeKTpoHHash oOojiouka aTtoma. JKu3Hb U
nesteabHOCTh J. Pesepdopma. XumMudeckuid 3J€MEHT KaK COBOKYIHOCTh aTOMOB,
MMEIOIIMX OJIMHAKOBBIN 3apsJl Sapa.

CpaBHHTEIBHBIN COCTAaB U30TOMOB BOIOpoa 1 yrieposia. CriocoObl 0003HAYCHUS
n3otonoB. ctopus coznanus [lepuoanyueckoit CHCTEMBI XUMHYECKUX 3JIEMEHTOB.
[lepnogmunocts. Ilepnonnuecknii 3akon 1. 1. Menneneesa. llepuonnueckas cucrema.
Kuznsp u gesrenbHocTh [. . Menneneena. [lepuonnueckas cucrema /. U.
Menneneea. JimHHBIA 1 KOPOTKHUM BapuaHThl [lepnoanyeckon cucremsl /. U.
Menneneena. [leproibl: KOPOTKUE U JUIMHHBIE. ['pynibl, rIaBHbIC U TOOOYHBIE
noarpytsl. MHbopMaius o XuMHU4YecKoM dJieMeHTe, cojaepxariascs B [leproaudyeckoit
cucrteme [I. 1. Menneneea. JKuznsb u nesrensHocts H. bopa. Monekyna. Ilonstue o
XUMHYECKOU CBs3H. BelecTBa MOJIEKYISIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHUS, UX
xapakrepuctuka. CtpoeHue Moiekyia. Moenu MOJIEKyJI: IapOCTEPIKHEBBIE U
MaciiTaOHbIE.

MounekyinsipHas Macca. [ [pumepsl BEIecTB MOJIEKYISIPHOIO CTPOCHMS: IEPEKUCH
BOJIOPOJIa, MOJIEKYJISIPHBIN BOJOPOJ, MOJIEKYJISIPHBIN KUCIOPO/I, 030H, MOJIEKYJISIPHBIN
a30T, MOJIEKYJISIPHBIN HO/JI, BOJIa, aMMHUAK, YTJIEKHUCIIbIN ra3, QpyiiepeH, MeTaH, 3TUJIEH,
COUPT (3TUJIOBBIM COUPT), TIIMLEPHUH, YKCYC (YKCYyCHAsl KUCIIOTA), TIII0KO03a, caxap
(caxapo3za). ArperaTHbl€ COCTOSIHMS BELIECTBA (TBEPI0€, )KUAKOE, Ta3000pa3HOE) U UX
xapaktepucThka. CTpoeHHe BOJIbl B TBEPAOM, )KHIKOM M ra3000pa3HOM COCTOSIHUM.

Kpucrannuueckue u amopgusie BeniectBa. Gusndeckre mpoiecchl: MmiaBieHue,
KpUCTaJUIM3aIus, HCTIapeHNe, KOHASHC caIus, cyonumarus (Bo3ronka). @uznyeckue
CBOICTBA BeIECTBa (TeMIepaTypa IJIaBJICHU U TeMIiepaTypa kumenus ). Kpucramibl.
Kpucramnuueckas peumerka. Monsl. Kpucramnmyeckas penierka moBapeHHOU COJIN.
®opMBI KPUCTAIIOB PA3JIMYHBIX BEIIECTB (KyO, OKTadIp, H0oaeKadaAp, poMO03Ip,
CTOJIOYATHIE U TUIACTUHYATHIE KpucTallibl). CpocTku. Jlpy3sl. JJeHaputsl.

Knaccudukanus BemectB no coctaBy. UHauBHayanbHbIe (YHCTHIE) BELIECTBA U
cmecu. [IpocTeie BemecTBa. ClioXKHBIE BEIIECTBA (XUMUUECKUE COeUHEHUs ). MeTalibl
Y HEMETaJlIbl, MX cBoMcTBA. Heoprannueckue u oprannyeckue BeiectBa. OCHOBHbIE
KJIACChI HEOPTAHMYECKHUX BEILIECTB: OKCH/IbI, KUCIIOTHI (COJIIHAs, CEpHasi, a30THas,
yroisbHas, pocopHast), conu, ocHoBaHus. [llenoun. duzndeckue u XUMHUYECKUE
ABJICHUSL. XUMHUYECKasl peakius. PeareHThl U MPOAYKThI peaklnu. 3aKOH COXPAHECHHUS
Macchl. YpaBHeHHe xuMudeckon peakiuu. Koaddummentsl. [Ipu3naku xuMuaeckux
peaxiuii: i3MEHEHHe 1[BeTa, 00pa30BaHKE 0CaKa, BBICICHNUE Ta3a, BhIICICHUE WU
NOTJIOLIEHHE TEIlIa, BOSHUKHOBEHHE cBeTa. [leMoHcTpannu [lepnoanueckas cuctema
. 1. MenneneeBa. OOpasiibl BEMIECTB MOJICKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUSI.
Mopenu HEKOTOPBIX MPOCTBIX MOJIEKY (BOJA, YIJIEKUCIbIN Ta3, KUCIOPOI, BOAOPO).
[1naBnenue Bocka (mapaduna) kak npumep pusnyeckoro sipieHusd. Kunenue Boabl Kak
npumep pusnyeckoro spienus. Kpucrammueckas penierka xjopuaa HaTpust. O0pasisl
WHMBUYAJIbHBIX BEIIECTB (METaUIbl, HEMETAILIbI, CII0’KHbBIE BELIECTBA) U CMECel
(pacTBOpBI, TPAHHUT).



3HAKOMCTBO C 00pa3iaMu OKCUOB, KUCIIOT, COJIeH, OCHOBaHUM. ['opeHne
BOCKOBOM (Tapa)vHOBOI) CBEUYM KaK MpUMEpP XUMHUUecKoro siBneHus. [lossnenue
okpacku ¢eHondTagenHa B IpUCYTCTBUU IIEI0UN (M3BECTKOBOM BOIbI) KaK
XUMUYECKOe siBJIeHUE. [IoMyTHEHHE N3BECTKOBOM BOJbI PU IEUCTBUU YTIIEKUCIIOTO
ra3a Kak XMMH4Y€ECKO€ SIBJICHHE. Peakiinu, 1eMOHCTPUPYIOIIHNE NPU3HAKUA XUMUYECKUX
peakiuii: B3auMOIeHCTBUE NTepMaHTraHaTa Kajius ¢ CyJIb(hUTOM HATpHs B KUCIION cpejie,
B3aMMOJICHCTBHE XJIOpUA HATPUSI C HUTPATOM cepedpa, B3auMoieiicTBUE KapOoHaTa
HATpUs C COJSTHOM KHCIIOTOM, B3aUMOAECHCTBHE XJIOPHUIA AMMOHUS C TUAPOKCUIOM
HATpHs, TOPEHUE MarHusl.

Tema 2. DxcnepuMeHTaILHAsS padoTa ¢ BemecrBamMu (54)

PactBopenue. PactBopurens. PactBop. PactBoprmocTts. Hacslmennsii pacTBop.

MaccoBas 10715 (IpOLIEHTHAs! KOHLIEHTPAIVsl) pACTBOPEHHOIO BELIECTBA.
JIaGoparopHas nocyzaa: MpoOUPKU, XUMUUYECKUE CTaKaHbl, KOJOBI (TJIOCKOIOHHBIE C

IIAPOBUIHBIM U KOHUYECKUM TYJIOBOM), BOPOHKH, IUIMHPBI, MEH3YPKHU, TUIIETKH,
LITATENH, JOKKH, CTYIIKH C IIECTUKAMHU, BBIIIAPUTEIbHbIE Yalllku. OuibTpoBaHuE.
®unpTpsl. M3rotosnenue guiabtpa. Matepuans! 171 GuiIbTpoB. 3HaAUCHUE
¢unbTpoBaHMs B oBceAHEBHOM xu3HU. HarpeBanue. CriocoObl HarpeBaHusl.
Kanprunanus. O6opyoBaHue JUisl HATPEBaHUs: Ta30BbI€ I1€YH, FIEKTPUUECKUE TIeUH,
AJIEKTPOIUINTKHU, Ta30BbI€ TOPETIKU U CIUPTOBKU. BrimapuBanue. JlaboparopHoe
00OpyZ0BaHUE JIs BHIITAPUBAHUS: Ta30Basl TOPEIIKA, SJEKTPOILIUTKA, BbITAPUTEIbHAS
dbapdoposas yaiika, BoasgHas Oand. Juctwiusuus (nmeperonka). JucTuimisTopsl.

HuctunnuposanHas Boga. Kpuctammszanus. OcoOOEHHOCTH pocTa KpUCTALIOB.
JlemoHcTpaunu PacTBopbl METHOTO Kynopoca pa3indyHOi KoHIIeHTpauun. O0pasisl
¢unpTpoB. O60pynOBaHKE ISl HATPEBAHUS: SJIEKTPOILUIUTKH, Ia30BbIE€ TOPEJIKU U
cnupTtoBKU. HarpeBanue »uakocTell B cTakaHe U B mpoOupke. Boigenenue xaopoduia
U3 3€JICHOTO JIUCTA MPH 00pabOTKe ero ropsYuM 3TUIOBBIM ciupToM. KpucTamiuszamus
HUTpaTa Kajus MpU OXJIAXKACHUU €ro HaChIIIEHHOTro pacTBopa. JIabopaTopHble ONMbITHI

JlabopatopHnsiii oneiT 1. [IpuroroBnenue pacTBopa moBapeHHOM COJH.

JlabopaTopHhsiii onbIT 2. [IpurotoBienne pacTBopa MEIHOTO KyIlopoca.

JlabopaTopHusiii onbIT 3. PazneneHue cmecu necka u MOBapeHHOW COJIA (PUIIBTPOBAHUEM.
JlabopatopHnsriii onbIT 4. HarpeBanue Ha 3JIEKTPOTUTUTKE.

JlabopatopHuslii onbIT 5. CTpoeHUE TIJIaMEHU CBEYH.

JlaGopatopHslii onbIT 6. Kpucrammuzaius KaJTuiHOW CEUTPHI.

Tema 3. BemecrBa Bokpyr Hac (104)
Boznyx. Atmocdepa 3emin. Xumuueckuid coctaB Bo3ayxa. CBolicTBa BO3ayxa.
Bnaxunocts. Kucnopon — caMblii akTUBHBIA KOMITOHEHT BO34yXa. ['OpeHue BelecTB
OxuHcIiIeHre KUCIOPOJOM OPTraHUYECKUX BEIIECTB — MCTOYHHUK S3HEPTUH KHBBIX
opranu3MoB. Pa3zeneHre Bo3yxa Ha a30T U kuciopo. [Ipumenenue kucinopoaa.
CocraB Bo3nyxa apesreit 3emin. [losiBienue kucnopoaa B armochepe 3emun. KauectBo
Bo3ayxa. TokcuuHble BeniecTBa B Bo3ayxe. O30H. Boga — camoe pacnpocTpaHEHHOE Ha
3emJie CloXKHOe BelecTBO. KpyroBopoT Boabl Ha 3emMiie. ArperaTtHble COCTOSIHUS BOJBI.
[IpecHas Boaa. JluctriminpoBaHHasi BoAa.
Bos1a — 0CHOBHOI KOMIIOHEHT BCEX KUBBIX OpraHu3MoB. Boja B opranusme
yesnoBeka. Poib BOJIbI B TPOMBILIJIEHHOCTH U CEIIBCKOM X0351UCTBE. CTPOEHUE MOJIEKYJIbI



BO/IbI. MosieKya Bo/bl Kak AMIONb. BogopoHas cBsi3b U ee BIUsHUE Ha GU3NYECKUE
CBOMCTBA BOJABL. BoJla — BaKHENIIMN PACTBOPUTEND. Y TJIEKUCIIBIM I'a3: COCTAB U
CTPOEHHUE MOJIEKYJIbl. ATpEraTHble COCTOSHUS U (PU3NYECKHE CBOMCTBA YIIIEKUCIOTO
ra3za. PacTBOpMOCTb YIIEKHUCIIOro ra3a B BOAE. YTOJIbHAsI KUCI0Ta. XUMUYECKAs
AKTUBHOCTb YTJIEKUCIIOTO Ta3a. Posb yIJIEKHUCIIOro ra3a B MpUpoAe. Y TIIEKUCIBIN ra3 —
«TApHUKOBBIN Ta3». PocT copeprxanus yriaekucioro raza B armocdepe. [Iporeccs,
MPUBOJISIIIINE K BBIJICIICHHUIO YTIIEKUCIIOT0 ra3a B atMocdepy.

KauecTBeHHas peakuus Ha yrieKucibii ra3. [loBapeHHas conp — XJIOpU HATPHS.
®du3nyeckre CBOKWCTBA MOBAPEHHOM COMIM. 3HaYEHUE TOBAPEHHOW COJIM JIS )KHBBIX
oprann3MoB. Haxoxaenue mopapeHHou conu B pupoe. [Ipumenenne nopapeHHou
cosn. KamenHast conb (raiaur), ee 1o0b4a. [loBapeHHast coiab B MOPCKOW BOJE U COJISTHBIX
o3epax. Camocanounas conb. Knaccudukaiys noBapeHHOM COJIM MO CTENEHU YUCTOTHI U
10 CTETIEHH U3MENbYEHHOCTH.

NonupoBanHas nuieBas cojb. [ IFOK03a — caMblii U3BECTHBIN TPEACTABUTEIb
yraesoaoB. @opmyna rimoko3bl. usndeckue CBONCTBA INIFOKO3bI. PacTBOpUMOCTH
IJIFOKO3bI B BoZie. [IpuMeHeHHe TIIF0K03bI B KOHIUTEPCKON IPOMBIIUIEHHOCTH. [ Tr0K03a
— OCHOBHOM HCTOYHUK SHEPTUU JKUBBIX OpraHU3MOB. A3poOHOE U aHa’pOOHOE
OKHCJIEHUE TITFOKO3BI

['uKoreH m Kpaxmasl Kak MCTOYHUKH IIFOKO3bI B )KMBBIX OpraHu3max. bpoxxenue n
€ro NPUMEHEHUE U1 TIOJIyYEHHUsI IUILEBBIX NPOAYKTOB. MuHepaisl. ['OpHbIE TOPOBI.
XUMUYECKUI COCTaB MUHEPAJIOB: KBaplia, KaJbl[UTa, MarHeTUTa (MarHUTHOTO
KeJe3HsAKa), poloHUTA. [ 'OpHbIE TOPOAbl: MArMaTUYECKUE, OCAIOUHBIE,
MeTraMmoppuueckue. I 11mHa, necok, U3BECTHIK, MpaMop: COCTaB, CBOMCTBA,
npuMeHeHue. M3BecTh HeramieHas u raiieHas: nojiy4yeHue u npuMmeHeHue. M3pectkoBas
BO/JIa U U3BECTKOBOE MOJIOKO. [IpupoHbIii ras, ero cocraB. MeTaH: cOCTaB MOJIEKYJIbI,
CBONMCTBA U IPUMEHEHHUE.

Hedrs: cocras, cBoiicTBa, npuMmenenue. [locnencTBus pa3nuTus HEPTH HA BOJHBIX
MOBEPXHOCTSAX MOpeH u okeaHoB. [lepepaboTka HEPTH: TEPETOHKA U KPEKHHT.
[IpomykTel nepepaboTku HeDTH U X IpuMeHeHne. HedTh, mpupoaHbIid U CIIaHIEBbIN
ra3, Oypblii 1 KAMEHHBIN yroJib, TOpJ: UX 00pa3oBaHMUE U 3aJieTaHUE B 3€MHOM KOPE.

AnTpauut. KokcoBanue yris. [IpoaykTsl kokcoBaHHs (KOKC, KAMEHHOYTOJIbHAs
CMOJIa M CBETHJIBHBIN (KOKCOBBIN) Ta3) 1 UX npuMeHeHue. [I[pumenenne Topda.

JleMoHcTpanuu

JlemoHcTpanuonHusiil onbiT «Kucmopos u3 tTadiaetok». KauecTBeHHas peakiust Ha
yraekucibii ra3. Kpucrannuueckas pemierka xjopujaa HaTpusi. OOpasibl TIII0KO3HI,
caxapo3bl, kpaxmana. Komnekius «MuHepasbl U TOPHBIE IOPOJIBI.

Komnekuus «Pa3znarounsie 00pasiibl MOJIE3HBIX UCKOMAEMbIX U METAJIOBY.

Komnexums «KBapu B mpupoae». [IpuroroBienrne n3BeCTKOBOM BO/IBI.

Komnekuus «HedTb u mpoayKThl ee nepepadboTKm».

Komnekius «KameHHBIN yroiab U MPOAYKTHI €70 IEPepadbOTKM.

Komnekmus «Topd 1 mpoayKThl ero mepepaboTKm.

Tema 4. 3nakoMcTBO ¢ MaTepuagamu (34)
Merannsl. [IpencraBureny MeTalsIOB — KeJe30, MEJlb, ATFOMUHUM, IIMHK, 0JIOBO,



CBHUHEII, cepeOpo, 30JI0TO, TUIaTHHA, pTYyTh. OKHUCIEHHE KUCIOPOaAOM Bo3ayxa. CBoiicTBa
meTtasuioB. [Inactuanocts. Tarydects. CriaBbl (IypaltOMUH, YyTYH, CTallb, JTATYHb U
OpoH3a): cocTaB, CBOMCTBA, MpuMeHeHue. [IpombiliieHHas 100p4a METaIOB U3 PY:
MOJIy4eHHE [IMHKA U3 IMHKOBOW OOMaHKU U YyTyHa U3 jKeJIe3HOU pyibl. MeTallbl,
HaXO/JISAIIUECS B IPUPOJIE B CAMOPOJHOM BHJIE: 30JI0TO U IatuHa. [[pumenenue
MetauioB. Ctekiia kak amop(dHbIE Tena.

KBapiieBoe 1 cuinmkaTHoe CTEKJI0: COCTaB, MoJyueHue, cBorcTra. [lomyuenue
BBICOKOXY/I0’)KECTBEHHBIX M3/IEIUIA PYYHBIM BhIIyBaHHEM U3 cTekia. OKpacka CTEKOJ
MOHAMU MeTauioB. CManIbThl — TIIyIIEHBIE (HEMPO3pauHbie) cTekia. JKu3Hb
nestenbHOCTh M. B. Jlomonocoga. [Ipumenenue crexon. Kepamuka (dapdop, dhasHc):
crioco6 mosryueHus, cBoicTBa. [ mazyps. [Ipumenenne kepamuku. [lomumepsr.
OO6pazoBanue MOJIMMEPOB U3 MOHOMEPOB. MakpoMoiekyina. Bubl monumepos:
TUTACTUKH (TTOTUATHIICH, TIOJMIIPOTIUIICH, TOJIMKApOOHATHI, TE(IIOH,
NOMATHIICHTEpeTaIaT), 3J1aCTOMEPHI (KaydyKHu, pe3uHa), MOJTUMEPHbIEC BOJIOKHA.

Oco0GeHHOCTH MOTYYEeHUs TOJIMMEPOB, UX IpUMeHeHne. CHHTETUYECKUE U
npupoaHbie onumepsl. JlemoncTpanuu Kosnekius « ATIOMUHUN U €T0 CIUIaBbD».

Komnekuus «ene3o u ero criaBb.

Komneknus «Pa3znarounsie 00pasiibl MOJIE3HBIX UCKOMAEMbIX U METAJUIOBY.

Komnekus «HyryH u craiby.

Komnekmus «Ctekino u u3aenus u3 CTeKIIay.

Komnekius obpasnos papdopa, pasHca, 0005KKEHHOU TJIMHBI.

Komnekmus «IInactmaccs».

Komnekmus «Kayuyk 1 npoaykTel ero nepepadbotku». Komiekus «BookHay.

THIbI pacyeTHBIX 3a1a4

1. Beruncnenne OTHOCUTEILHOM MOJIEKYJISIPHON Macchl BemiecTB. 2. CocTaBiieHHe
dbopmMyibI

BEIIIECTBA M0 ATOMHBIM MPOIEHTaM U COOTHOIIIEHUIO MaccC JIeMEHTOB. 3. Berancienue
aTOMHOM ¥ MacCOBOM JIOJIM JIEMEHTA M0 XUMHUYECKOH (hopMyIie Ha mpuMepe BOAbL. 4.
Brruncnenrne MaccoBoOi 10JIM paCTBOPEHHOTO BEIIIECTBA B PACTBOPE

Tembl npakTHYECKUX PadOT

[Ipaktruueckas padora 1. [Ipocreiinme XuMHIeCKUE Onepaiu.

[Ipaktruueckas padora 2. [IpaBunia paboTsl co ciupToBKOM. HarpeBanue »KuaKocTe.



TemaTuyeckoe IVIAaHUPOBAHNE YPOKOB XUMHM B / KJIacce ¢ YKa3aHMEM BH/IOB JeSITeJIbHOCTH

HaumenoBanue
paszzena

Bcero
4acoB

Kontp.
pao.

[Ipax.
paod.

Bunwl nearensHoctu

Bsenenue

PackpbIBaTh CMBICI OHATUH «IIPUPOJIA», «(DU3NUECKHE TENIAy, «SABICHUS IPUPOIBI»,
«ECTECTBO3HAHUEY», «ECTECTBCHHBIC HAYKM». XapaKTepU30BaTh IPEIAMET U3YUCHUS
XUMHH. JIeMOHCTpUPOBATh IOHUMAHUE MECTa XMMHUH CPENIA ECTECTBEHHBIX HAYK.
XapakTepu30BaTh 00BEKTHI )KUBOW M HEXKHBOW MPUPOBI U YPOBHU MX OpPTaHU3AINH

Ot aToMma 110
BEIIECTBA

15

PackppiBaTh CMBICTT OCHOBHBIX XMMUYECKUX MOHATUHN «@TOM», «XUMHUYECKHM 3IEMEHT» MPOCTOE
BEILIECTBO», «CJIOKHOE BEILIECTBO», «XUMHUUECKas (popMysiar», HCIIONb3Ys 3HAKOBYIO CUCTEMY
XUMHUU. PazniuaTh NOHATHSA «aTOM» U «XHUMHUUYECKUH 3neMeHT». Ha3biBaTh XUMUUeckue
3JIEMEHTHI U 3aIIUCHIBATh CUMBOJIBI BXKHEHUIIINX XUMUYECKUX
35IeMeHTOB. Paznuyare npocThie U ciiokHbIE BenlecTBa. Ha3zpiBaTh Xxumuueckue GopMyJibl
BemecTB. Onpeaess Th COCTaB BEIIECTB 10 UX (HOopMy JIaM.

JleMoHCTpHUpOBaTH TOHWMAHKE JIEJIEHUSI aTOMOB Ha YCTOMYUBBIE U HEYCTONYMBEIE.
JleMoHCTpHUpOBaTh IPEACTABIEHHE O KPYTOBOPOTaX aTOMOB XMMHUYECKUX 3JIEMEHTOB
B IIpupojie. XapaKkTepru3oBaTh (POTOCHHTE3 KaK COCTAB HYIO YaCcTh KPyroBOpOTa yriepona

DKcrepuMeHTallbHAs
pabotac
BEIIeCTBAMU

PackpbIBaTh CMBICII IOHATHI «PaCTBOPEHUEY, «PACTBOPH.
OnpenensiTe MOHATHS «PAaCTBOPUTENHY, PACTBOPUMOCTDY, «HACHIIIIEHHBIN pacTBOPY.
Paznuyarh ¥ Ha3bIBaTh XUMHYECKYIO TIOCYAY: MPOOUPKH, XMMUYECKUE CTaKaHbI, KOJIOHI,
BOPOHKH, IMJIMHAPBI, MEH3YPKH, MUIETKH, IIATENH, JIOKKH, CTYIIKH C IECTUKAMH,
BBITTAPUTCIIBHBIC YalllKH.
BEIUucisaTh MaccoByO JIOJI0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE.
ITonp30BaThCs Ta00PaTOPHBIM 000PYIOBAHUEM U TIOCYAOM.
Hcnonb30BaTh Ha MPAKTUKE PUEMbI IIPUTOTOBJICHHUS PacTBOPA.
HabmonaTs eMOHCTpHUpyeMbIe pacTBOPHI U Ta00paTOPHYIO MOCYAY.
Ha6HIOJIaTI) CaMOCTOATECIIBHO ITPOBOJUMBIC OIIBITHI U OIMMUCHIBATh UX C ITIOMOIIBIO POJHOT'O
A3bIKA U S3bIKA XMMHUH.

BemecTBa Bokpyr Hac

10

OOBsCHATH HOsBIICHHE KHCIOpoaa B atMocdepe 3emin. ONUCHIBATh CIIOCO0 pa3/Ie/ieHUs BO3ayXa
Ha KHCJIOPOJI ¥ a30T. XapaKTepr30BaTh CBOMCTBA BO3[yXa B CPAaBHEHHUH CO CBOMCTBAMH
BXO/JISIIIMX B HETO WHAMBHIYaJbHBIX BEIIESCTB.

XapakTepru3oBaTh PU3NICCKHE U XUMUIECKHE CBOMCTBA MPOCTOTO BEIIECTBA — KUCIOPO/A.
XapakTepHu3oBaTh NpUMEHEHHE KuciopoJa. [IpuBoIuTh MpuMephbl TOKCHYHBIX BENIECTB B




BO3IIyXE.

OrneHNBaTh BIUSHIE XUMHYECKOTO 3arpsi3 HEHUS OKPYKAIOMIEH CpeIbl Ha OPraHUu3M

yenoBeka. Vcmonp30BaTh mproOpEeTeHHBIE 3HAHUS IS 9KOJIOTHIECKH TPAMOTHOTO MTOBEICHUS

B OKpyxaroiei cpeae. OObEKTUBHO OICHUBATH WH(GOPMAIIUIO O BEIIECTBAX U XMMUYCCKUX
nporeccax. Kputnaecku OTHOCUTHCS K IICEBIOHAYIHOU HH(popMaIi. KpuTinaeckn OTHOCHTBCS
K peKiIaMe B CpeJICTBaX MaccoBOi nH(OpMaIny.

HaGmogaTh IEMOHCTPUPYEMBIC OTBITH U OMUCHIBATE MX C IIOMOIIBIO POJTHOTO SI3bIKA

U s13bIKa XUMUU. JleNiaTh BBIBOJIBI IO PE3yJIbTaTaM MPOBEICHHBIX XUMUYECKHUX OIBITOB

3HaKOMCTBO C
MaTepuagaMu

XapakTepr30BaTh HAXOXKIAECHUE B IIPUPOJIE, TOTYIEHUE, CBOWCTBA U 00JIACTH IPUMEHEHUS
MeTasuioB. [IpuBOIUTH MPHUMETHI IPOCTHIX BEIIECTB — METAJLIOB.
XapakTepu30BaTh COCTaB, CBOMCTBA U IPUMEHEHHE Hau00JIee N3BECTHBIX CILIABOB.
I'pamoTHO 0OpamaThes ¢ BEIIECTBAMU B IIOBCEIHEBHOM KHU3HH.
HaOnronath neMOHCTpUpYEMble MaTepHalibl M OMMCHIBATH X C TIOMOLIBIO POAHOTO SI3bIKA
" sA3bIKa XUMUU.
Jlenath BBIBOJBI IO PE3y/IbTaTaM MPOBEACHHBIX HAOIIOICHUH, XapaKTePHU30BaTh COCTAB,
MOJy4eHHUEe, CBOUCTBA, IPUMEHEHHE KBapLEBOr0 U CUIMKATHOI'O CTEKIIA.
XapaKTepI/BOBaTI) COCTaB IIBETHHBIX CTCKOJI. OnuceIBaTh XUMHYECKHE pCaKuuu, JCxKa 1muec B
OCHOBE II0JIy4€HUsI CUIMKAaTHOIO CTEKIIA.
I'pamoTHO 0OpamaThes ¢ BEIIECTBAMU B IIOBCETHEBHOM KHU3HH.
JemoHCcTpUpOBaTh 3HaHNE HanOOJIee BAXKHBIX CBEACHUH O KU3HH U 1ESTEIbHOCTH
M. B. JlomonocoBa. HabnronaTh 1eMOHCTpHpYEMBIE MaTepHalIbl
Y ONHCHIBATH X C OMOILBIO POJTHOTO SI3bIKA U SA3bIKA XUMHUU.
JenaTp BBIBOABI 10 pe3yJIbTaTaM NPOBEICHHBIX HAOIIOACHUI

Hroro

34

10




Y4eOH0-MeTOAUYECKOEe o0ecniedyeHre 00pa30BaTeIbHOM AesITeIbHOCTH

Vuebno-memoouueckuil Komnaekm 0 U3V4eHUs NPonedesmuiecko2o Kypea « Xumusl.
Beeoenue 6 npeomem. 7 knaccy

[Iporpamma yueOHOT0 npeaMeTa « XUMUs» Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHus
CO3/1aH aBTOPCKUM KOJUI. IPEN.XUMUUYECKOTo (paKysbTera MOCKOBCKOTO rOCY1IapCTBEHHOTO
yHuBepcureTa um. M. B. JlIomoHOCOBa.

YMK nponeaeBTHUECKOTO Kypca « XuMusi. BeegeHnue B npeaMeT. 7 Kiiacc» yueOHoro
npeaMeTa « XMMHUsD Ha YpOBHE OCHOBHOTO O0IIero o0pa3oBaHuUs

1. IlponieneBTHUeckuii Kypc «Xumusi. BBeneHue B mpeaMeT. 7 K1accy ¢ 3JIEKTPOHHBIM
npuioxeHueM (aBropel: B. B. Epe mun, A. A. Ipo3nos, B. B. Jlynun). — M.:
[Ipocsemenue, 2022.

2. PaGoyas nporpaMma nponeneBTHIECKOro Kypea «Xumus. Beenenue B npenmer. 7
KJIacC» y4eOHOro mpeamera « XuMUs» Ha YPOBHE OCHOBHOTO o011ero oopazoBanust k Y MK
o xumnu B. B. Epemuna, A. A. JIpo3nosa, B. B. JlyHnHa u MeToIM4EeCKUE PEKOMEH AN
1o ee coctasieHuto (aBropsl: B. B. Epemun, A. A. /Ipo3nos, 3. 10. Kepumon). — M..:
[Ipocsemenue, 2022.

3. Meroaunueckoe rmocodue Kk nponeaeBTuaeckomy kypey B. B. Epemuna, A. A. Jlpo3nosa,
B. B. Jlynuna «Xumus. Beene Hue B mpeameT. 7 Kiaccy»: MeToaudeckoe nocooue / B. B.
Epemun, A. A. [Ipo3nos, J. FO. Kepumos, B. 1. Maxonuna, O. FO. Cumonosa, 1. B.
Epemuna. — M.: IIpocsemenue, 2022.
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