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1. ACIIOPT PABOYEH ITPOT'PAMMBI YYESEHOM JUCITATLIAHBI « XUMMSI»

1.1. O61acTh NPUMEHEHUSA NPOTPAMMBI

Pabouass mporpamMma yd4eOHOW IUCHUIUIMHBI SIBJISIETCS YacThIO TPOTPAMMEI
MOJITOTOBKH CIEIHATMCTOB CPETHETO 3BEHA B COOTBETCTBHU C MUCHMOM MHUHHUCTEPCTBA
oOpazoBanust U Hayku Poccuiickoit ®epeparmuun ot 17 mapra 2015r. Ne(06-259
"PekoMeHganuy MO OpraHW3allMM IOJyYEHHUs CpeaHEero obmero oOpa3oBaHHUS B
npejesiax OCBOSHHUS 00pa3oBaTENbHBIX IMPOTPaMM CPEIHETO MPo(ecCHOHATBHOTO
oOpa3oBaHMsi Ha 0a3e OCHOBHOrO OOHIETO OO0pa30BaHHUA C YYETOM TpeOOBaHMIA
denepatbHBIX TOCYIApCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB U IOJy4aeMOM
npodeccur WM CIeNUaIbHOCTU CPEAHETO PO ECCHOHATFHOTO 00pa3oBaHus .

[lporpamma y4eOHOW MUCHUILUTUHBI MOXET OBITH HCIIOJIb30BaHA JAPYTUMH
00pa3oBaTEeNbHBIMU YUPEKICHUSIMH, PEATH3YIOIIMMHU 00pa30BaTENbHYIO MPOTPaMMy
cpenHero o001ero 0opa3oBaHusl.

Pabouas mporpamMma JTUCITUTUTMHBI MOXKET UCIIOJIB30BAThCS I 00eCTICUCHHMSI
00pa30BaTEIHLHOTO MPOIIecCca NHBAIHIOB | JIUI] C OTPAHUYCHHBIMU BO3MOYKHOCTSIMH
3JI0POBBSL.

1.2. MecTo IMCHUIIMHBI B CTPYKTYpPe NPOrpaMMbl OATOTOBKH CIIEMATHCTOB
CpeHero 3BeHa

VYyeOHast pucuMIUiMHA «XUMHUS» BXOJUT B COCTaB 0a30BBIX AUCIUIUIMH
o011e00pa3oBaTeNbHOTO LUKJIA Y4yeOHOro IuiaHa, (GOpMHPYEMBIX M3 00s3aTEIbHBIX

npeameTHbix obnacteit ®I'OC cpennero obiero oOpa3zoBaHus JJi CHEIUATBHOCTEN
CIIO.

1.3. TpeOoBaHus K pe3yjabTaTaM 0CBOEHMS JUCHUIIMHBI « XUMMHSI»:
Coaep:xkanue nporpaMMbl VY€OHOH TMCIHTIJINHBI « XMMHUS» HAMPABJICHO HA

JOCTHKEHHE CJIeAYIONMX 1e/Ieil:

* (opmupoBaHue y O0OyYalOIIMXCS YMEHHUS OIEHUBATh 3HAYUMOCTh XUMHYECKOTO
3HAHUS U1 KQXKIOTO YEJIOBEKA,

* hopMHpOBaHUE Y 00YUAIOMTUXCS 1IETTOCTHOTO MPEJCTABICHUS O MUPE U POJIA XUMUU B
CO37aHMU COBPEMEHHON €CTeCTBEHHOHAYYHOW KApTUHBI MHUpPA; YMEHHSI OOBSICHSTH
OOBEKTHl W TIPOLIECCHl OKPYXKAIOMIeH JEHCTBUTEILHOCTH: TPHUPOIHOM, COIUATHHOM,
KYJIbTYPHOU, TEXHUYECKOHN CPEJIbI, — MCIOIB3YSl JJIsl ITOTO XUMUYECKUE 3HAHMUS;

* pa3BUTHE y OOydYaloOmMXCs yMEHUNU pa3nudarh (AKThl W OIEHKH, CPaBHHUBATH
OIICHOYHBIC BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSMH OLICHOK U CBSI3b KPUTEPHUEB C
OTPEIETICHHOW CHUCTEMOU IIEHHOCTEH, (popMyIHpOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO
IIO3HILIUIO;
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* IpUOOpETEHNE OOYYAIOIMMMHUCS OTBITa Pa3sHOOOPA3HOW JEATEIHHOCTH, TO3HAHUS H
CaMOTIO3HAHUS; KIIFOYEBBIX HABBIKOB, HMMEIONIMX YHUBEPCATBLHOE 3HAYEHUE IS
pPa3IMYHBIX BHUJOB JCSITCIBHOCTH (HABBIKOB PEIICHUS TPOOJIEM, MPHUHATHS PEHICHUH,
MIOKMCKA, aHajau3a U 00pabOTKH MH(POpPMAIMHA, KOMMYHHUKATUBHBIX HAaBBIKOB, HaBBIKOB
U3MEPCHUM, COTPYIHUYCCTBA, OC30IIaCHOTO OOpAICHHUS C BEIIECTBAMH B IIOBCEIHCBHOM
JKU3HH).

OcBoeHMe co/iep:KAHUS YIeOHOH TMCHUILIHHBI « XMMHUSD) 00eclieqYHBaeT
AOCTHKEHHE CTYIeHTAMHU CJIeIVIONIHNX Pe3VJIbTATOB:

* IUYHOCHHBIX

— YyBCTBO TOPAOCTH M YBAXKEHHS K HMCTOPUM U JOCTHKEHUSM OTECYECTBEHHOM
XUMUYECKOM HAayKH; XWMHUYECKH TPAMOTHOE TOBEICHHE B MPOPECCHOHAIBHON
JESATEILHOCTH U B OBITY TIPH OOpaIIeHUH C XMMUYECKUMU BEIlIeCTBAMH, MaTepualiaMu U
MPOIIECCaAMHU;

— TOTOBHOCTh K MPOJOJDKEHUIO OO0pa3oBaHUsT M TIOBBINICHUS KBAIU(PUKAIIUU B
n30paHHOM TPOPECCUOHAIBHOW JEATENIbHOCTY U OOBEKTUBHOE OCO3HAHHE POJIH
XUMUYECKUX KOMIIETEHITUH B ATOM;

— YMEHHUE UCIO0JIb30BaTh JOCTHKEHUS COBPEMEHHON XUMHUYECKON HAYKU U XUMUYECKUX
TEXHOJIOTWUMA JUIsi TIOBBIMICHUS] COOCTBEHHOTO MHTEIUICKTYaJIbHOTO Pa3BUTHUS B
BBIOpaHHOM TTPO(PECCHOHANEHOM NESITEIbHOCTH;

* MemanpeomMenmHblx:

— UCIOJb30BaHUE PA3JIMYHBIX BHUIOB IM03HABATEJIBbHOW JACATEILHOCTH M OCHOBHBIX
WHTEJJIEKTYaJIbHBIX ~ Omnepanuii  (IOCTaHOBKM 3ajaud, (OPMYJIUPOBAHUSI TUIOTE3,
aHajgu3a ¥ CUHTE3a, CPaBHEHUS, 0000IIEHNS, CUCTEMAaTU3allUN, BBISIBICHUS MPUYUHHO-
CJICICTBEHHBIX CBsI3€H, MOMCKA aHAJIOTrOB, ()OPMYIHPOBAHUS BHIBOJIOB) JIJISl PEIICHUS
MOCTABJICHHOW 3aJlayl, MPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUS (HAOIIOJCHUS,
HAyYHOTO JKCIEPUMEHTA) JJIA U3YYCHHS PA3TUYHBIX CTOPOH XUMUYECKUX OOBEKTOB U
MpOIIECCOB, C  KOTOPHIMH  BO3HUKACT  HEOOXOAUMOCTh  CTAJIKHUBAaThCA B
npodeccruoHanbHoi cdepe;

— HUCTOJIb30BaHHUE PA3TMYHBIX UCTOYHUKOB JJIS MOJYYCHUSI XUMHUUECKON MHopMalmu,
YMEHHUE OIEHUTh €€ JOCTOBEPHOCTh JJISI JIOCTHMIXKEHUSI XOpPOIIUX PE3yJIbTaTOB B
npodeccruonansHoi cdepe;

* NPeOMemHblxX.

— c(hOPMHUPOBAHHOCTh TPEJCTABICHUA O MECTe XHMHH B COBPEMEHHOW Hay4YHOU
KapTUHE MHpa; TIOHMMAHUE POJU XUMUU B (HOPMUPOBAHHHM Kpyrozopa U
(GYHKIIMOHATBLHOM TPAaMOTHOCTHU YeJIOBEKA JIJI pelIeHUs] MPAKTUYECKUX 3a/1a4;
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— BJIAJICHUE OCHOBOIIOJATAIOIIMMHA XUMHUYECKUMU MOHATUSIMH, TEOPUAMU, 3aKOHAMH U
3aKOHOMEPHOCTSAMU; YBEPEHHOE TOJIB30BAHHE XHMUYECKOM TEPMHUHOJIOTUEN U
CHUMBOJIMKOM;

— BJIaJICHUE€ OCHOBHBIMHU METOJAMHM HAYYHOTO MO3HAHUS, UCIOJb3YEMBIMU B XHUMUU:
HaOJII0JICHUEM, OIMCAaHHEM, HM3MEPEHHMEM, SKCIIEpUMEHTOM; YMEHHE 00pabaThIBaTh,
OOBSCHATH Pe3yIbTaThl TMPOBEACHHBIX OIBITOB M JEJaTh BBIBOABI, TOTOBHOCTh U
CIIOCOOHOCTh MPUMEHSATHh METOIbI IO3HAHMSI TIPU PEIICHUH MPAKTHYECKUX 3a/1a4;

— chOpPMHPOBAHHOCTh yMEHHUS J1aBaTh KOJMYECTBCHHBIC OICGHKHM W MPOU3BOIUTH
pacyeThl M0 XUMUUECKUM (PopMysiaM U ypaBHEHUSIM;

— BJQJICHUE TIpaBUJIaMH TEXHHKU O€30MacHOCTH IIPU HCIIOIb30BAHUU XUMHUYECKHUX
BEILIECTB;

— c(hOpMHUPOBAHHOCTh COOCTBEHHOW TIO3WIIMM II0 OTHOIICHHIO K XUMHYECKOU
uH(popMaIu, mojrydaeMoi 13 pa3HbIX HICTOUYHUKOB.

XapaKkTepUCTHKA OCHOBHBIX BU/I0B A€ATEJILHOCTH CTYICHTOB (HA YPOBHE Y4eOHbIX
AeCTBUM):

OCBOCHHBIC YMCHUS:

. OIPENICNIATh: BAJICHTHOCTh M CTEIEHb OKUCICHUS XWMHUYECKUX DJIEMEHTOB, THII
XAMHUYECKOU CBA3U B COCIMHECHUAX, 3aps]l HOHA, XapaAKTEP CPelibl B BOJAHBIX PACTBOPAX,
OKHCJIUTEIb W BOCCTAHOBUTEJb, MPUHAJIC)KHOCTh BEIIECTB K Pa3HbIM KjaccaM
HEOPraHUYECKNX M OPraHWYECKUX COCIUHEHWI; TUIbl PEAKUUd B HEOPraHMYECKOU W
OPraHUYEeCKON XUMUH;

. XapaKTepu30BaTh: S-, P-, d-37eMEHTH MO WX MOJoXeHUio B Ileproawueckoi
cucreme JI.M. MeHueneeBa;, oO0Iyue XUMHYECKHE CBOWMCTBA METAJUIOB, HEMETAILIOB,
OCHOBHBIX KJIACCOB HEOPTaHWYECKUX U OPraHUYECKUX COCTUHECHU;

. OOBSICHSATH: 3aBUCHMOCTh CBOMCTB XMMHYECKOTO 3JIEMEHTa U 00pa30BaHHBIX UM
BeNIEeCTB OT noJiokeHus B [lepuonmyeckon cucreme [[.M. Menneneesa; 3aBUCUMOCTD
CBOMCTB HEOPraHWYECKHUX BEIIECTB OT MX COCTAaBa M CTPOCHUS, MPUPOY XUMUUYECKOU
CBSI3U, 3aBUCHUMOCTh CKOPOCTH XUMHYECKOM peakluu OT pa3IMdHbIX (HAKTOPOB,
PEaKIMOHHOMN CITOCOOHOCTH OPraHUYECKUX COSTUHEHHUM OT CTPOSHUS MX MOJIEKYJT;

. MPOBOJIUTH PACUETHI IO XUMUYECKUM (POpMYJiaM U ypaBHEHUSIM PEaKIIUiA;

. OCYIIECTBIISTh ~ CAaMOCTOSITENIBHBIA  MOWUCK  XUMHYECKOW  HWHPOpMAIMH  C
UCIIOJb30BAaHUEM PA3JIMYHBIX HMCTOYHUKOB (CIPABOYHBIX, HAYYHBIX W HAYYHO-
MOMYJSIPHBIX ~W3/IaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHera);
HCIIOJIB30BaTh KOMITBIOTEPHBIC TEXHOJOTHH ISl 00paOOTKH U Tepeadyud XUMUYECKOU
nH(popMaIK U ee MPeACTaBICHUS B pa3IudHbIX opMax;
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YCBOCHHbIC 3HAHUSA:
. pOJIb XMMHUH B €CTECTBO3HAHHH, €€ CBSI3b C JIPYTMMHU €CTECTBEHHBIMH HAayKaMU,
3HaYCHHUE B KU3HU COBPEMEHHOTO OOIIEeCTBA;

. Ba)KHCUIIIME XUMHUYECKHUE IIOHSATHSA. BEIIECTBO, XMUMHYCCKHH DJJIEMEHT, aTOM,
MOJIEKyJIa, Macca aTOMOB U MOJIEKYJI, HOH, paJuKall, HyKJIUIbl U U30TOIbI, AaTOMHBIE S-,
p-, d-opOuTanm, XUMHYECKast CBSA3b, MIEKTPOOTPHIIATESIHLHOCTh, BAJICHTHOCTD, CTEIICHD
OKHUCIICHHUSI, MOJIb, MOJISIpHAasE Macca, JJICKTPOJUTHYECKAas AUCCOLMAIUs, KUCIOTHO-
OCHOBHBIE PEaKIMU B BOJIHBIX PAacTBOpPAX, TUIPOJIN3, OKHCICHHUE U BOCCTAHOBIICHHE,
CKOPOCTh XUMHYECKOW peakiuu, TEraoBON 3(PeKT peakiuu, TerioTra oOpa3oBaHUs,
XMMHYECKOE€  pAaBHOBECHME, KOHCTAHTAa  pPABHOBECHS,  YIVIEPOJHBIM  CKEJIET,
(GbyHKIIMOHATIbHAS TPYIIA, TOMOJOTHS, CTPYKTYpHas M MPOCTPAHCTBEHHAs H30MEpPHS,
OCHOBHBIC THIIbI PEAKIMA B HEOPraHWUYECKON U OPraHUYECKON XUMUHU;

. OCHOBHBIE 3aKOHbl XHMHH: 3aKOH COXpPaHEHUS MacChl BENIECTB, 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB, llepuoanuecknii 3akon J[.11. Menneneena, 3axoH ['ecca,
3aKOH ABOrajpo;

. OCHOBHBIE = TEOpUM  XUMHUM; CTPOCHHMS  aToMa, XUMHUYECKOM  CBs3W,
AIEKTPOJUTHYECKON TUCCOLMAIIUM, KUCIOT U OCHOBAaHWUM, CTPOCHHUSI OPTraHUYECKUX U
HEOPraHUYECKUX COCJAMHCHMI (BKJIOYas CTEPEOXUMHIO), XMMHUUYECKYIO KHUHETHUKY U
XHMHUYECKYI0 TEPMOJMHAMUKY;

. KJacCU(PUKALMI0O M  HOMEHKJIATYpy HEOPraHMYeCKMX U  OpPraHMYeCKUX
COCIMHCHMI;

. MPUPOJHBIE UCTOYHUKHU YTIEBOAOPOIOB U CIOCOOBI UX NMEPEpadOTKH;

. BEIIECTBA M MAaTE€PHUAIIbI, IIMPOKO HUCIIOJIb3yEeMbI€ B MPAKTUKE: OCHOBHBIE METAJLIBI

H CIUIaBbl, MHHCPAJIBHBIC yz[06peHH$1, MHUHCPAJIBHBIC MW OPraHUYCCKHUC KHCJIOTHI,
mejIo4uu, YyriaceBoaopoabl, CIIMPThI, aJIbACTHAbI, HNCKYCCTBCHHBLIC BOJIOKHA4, KayY4YKH,
JKUPbI, MbLJIA.

1.5. Kosin4yecTBO 4acoB HA 0CBOEHHE MPOrPaMMbI 1M CIUIJIMHBI:

O0BeM 00pa3oBaTesIbHON HArpy3Ku oOydJaroierocs: 78 4acos, B TOM YHUCIIE:
O0BeM paboThl BO B3aUMOJICHCTBUU C IIPEMoiaBaTeeM 78 4acoB:
13 HUX 3949acoB Ha TEOpPETUYECKOE 00yUeHHE,
37 4acoB Ha MPAKTUYECKUE 3AHSATHUS;
[IpomesxyTouHas arrectauus (AuddepeHunpoBaHHbIM 3a4eT) -2 yaca.
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2. CTPYKTYPA H COJEPXAHHUE YYEBHOH JUCITHILTHHBI
2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHO padoThl

Buna yuyeOHo# padoThI Oo6vem uacos
Bcero

O6beM 00pa3oBaTEIbHON HArpy3Ku 00ydaronierocs 78
O6beM  paboOTHI BO  B3aMMOJEHCTBUH C 78
npemnojaaBareeM
B TOM YHUCIJIC:
YPOKHU 39
PAKTUYECKHUE 3aHSTUS 37
Htorosas arrecramus B popme 1cemectp apyrue Gopmbl
KOHTpOJIsI (KOHTpOJIbHAsI paboTa)

2 cemectp Jud. 3aver 2
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2.2. Temamuueckuil nian u cooepicanue yueoHou OUCyYuniuibl XuMus

HaumeHnoBanue pasaesio O0vem | Yposensb
Coaeprxanue yueOHOIro MaTepuasa
U TeM YacoB | OCBOCHHS
1 2 3 4
Coaep:xanue yueOHOro MaTepuaJia
BBeenne 1. Paznensl XuMuU: OpraHUYECcKas, HEOPTaHUYECKas, aHATUTUIECKasA, GU3NIECKast XUMUST U 1 2
Ap.
2. OOBEeKTHl U3y4eHHsl, BO3MOXKHOCTH, EPCHEKTUBBI.
Pa3nea 1. O6mas n
HeOpraHu4eckasi XMMHUS.
Tema 1.1. OcHOBHBIE Conep:xanue yueOHOro MaTepuaa
TIOHSITHS W 3AKOHBL. 1. BemectBo. ATOM. Mosnekyna. XuMHUECKUH 3JIEMEHT. AJUIOTPOITHSI.
2. Tlpoctble u croxxHble BemiecTBa. KauecTBEHHBINH U KOJTMYECTBEHHBIH COCTaB BEILIECTB.
3.  XuMHuecKue 3HaKu U (GOopMyIIbl. 1
4. OTHOCUTENIbHBIE aTOMHAasi U MOJIEKYJIsIpHas Macchl. KonnuecTBo BelecTna.
Crexuomerpus. 2
5. 3aKoH COXpaHEHHS MAacCChl BEIIECTB.
6. 3aKoH MOCTOSIHCTBA COCTABa BEILECTB MOJIEKYJIIPHON CTPYKTYPHI. 1

7. 3akoH ABOF&I{pO " CJICACTBUA UX HETO.
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IIpakTnyeckune 3aHATHSA

IIpakTuyeckasi padora 1. Pemienre 3a1a4 Ha HaX0XKJICHUE OTHOCUTEIILHON MOJICKYJISIPHOM
MaccChl.

IIpakTuyeckas padora 2.Pemenue 3a1a4d Ha ONPeICICHHE MACCOBOU JOITM XUMUYIESCKUX
3JIEMEHTOB B CJI0’KHOM BEILIECTBE.

Tema 1.2. CTpoemue Copnepixanue y4eOHOTr0 MaTepuasa

aroma. [lepuoauyeckas 1. Artom — cinoxHas dactuia. Sapo (MpOTOHBI M HEHWTPOHBI) W DJIEKTPOHHAS 000JI0YKA.
cuctema 3jaementon JI.H. M30TOnEL

MenneieeBa. 2. Otkperitue .M. MenneneeBsiM Ilepuoamueckoro 3akona. I[lepumomudeckas Tabimia

XUMHYECKHX OJIEMEHTOB — TpaHuuecKkoe OTOOpaXeHHE MEPHOANYECKOrO 3aKOHA.
CtpyKTypa nepuoanyeckoi Tabauibl: nepruosl (Maible U 0OJbIINE), TPYIIbI (TJIaBHAS U
noboyHas).

3. CrpoeHue 371eKTPOHHBIX 000JI04€K ATOMOB 3JIEMEHTOB MaJIbIX IEPHOJIOB.

4. OcoOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB OOJIBIINX MEPUOJIOB
(mepexoaHbix dnemeHTOB). [loHsiTHE 00 OpOuTANsX. S-, p- u d-OpOutanu. DIeKTPOHHbBIC
KOH(Urypaluyu aTOMOB XMMHYECKHX 3JIEMEHTOB.

HpaKaneCKne 3aHATUSA

IIpakTuyeckas padora 3. [locTpoeHue 31EKTPOHHBIX KOHPUTYypalluii aTOMOB XUMUYECKUX

JJIEMEHTOB.
Tema 1.3. Ctpoenue Copepxxanue yueOHOIro MaTepuasa
BELIECTBA. 1. MonHast xumuueckast cBa3b. KaTHOHBI, X 00Opa3oBaHME M3 aTOMOB B pe3ylibTaTe Ipoliecca

OKHUCJICHHUSA. AHHUOHBI, UX OOpa3oBaHME W3 aTOMOB B pe3yJibTaTe MpPOIecca BOCCTAHOBIIEHUS.
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HNonubie kpuctamimyeckue pemetkd. CBOMCTBA BELIECTB ¢ MOHHBIM THUIIOM KPUCTAJUIMYECKOU
pemetkn. KoBaneHTHass XWMHYECKas CBs3b. MexXaHM3M OOpa30BaHMs KOBAICHTHOW CBS3H
(OOMEHHBI U JTOHOPHO-AKIETITOPHBIN). DIIEKTPOOTPULIATETHPHOCTh. KOBaJICHTHBIC TOJNSpHAS U
HENoJisIpHast  CBsA3UM. KpaTHOCTP  KOBAJIEHTHOM  CBSAI3U.  MOJIEKYJIIpHBIE U aTOMHBIE
Kpuctajuinueckue pemetku. CBoilcTBa BEIIECTB C  MOJCKYJSIPHBIMA W aTOMHBIMU
KPUCTAJUIMYECKUMH PEIICTKAMH.

2. ArperatHble COCTOSIHMS BELIECTB M BOJOPOJHAs CBs3b. TBepaoe, KUAKOE U razoodpasHoe
coctosHus BemiecTB. [lepexon BemiecTBa W3 OJHOIO arperaTHOro COCTOSIHUSL B JPYroe.
Bonoponnas cBs3b.

3. Hucrele BemiecTBa U cMmecu. IloHsTHE 0 cMecu BeliecTB. I OMOreHHbIE U I'CTCPOrcHHbIC CMCCH.
CocTaB cMeceli: 00beMHAsI 1 MaccoBas J0JIM KOMIIOHCHTOB CME€CHU, MaCCOBas O0OJIA HpHMeCGﬁ.

JlaGopaTopHble 3aHATHUA

Jladoparopunasi padora 1. M3yuenue oucnepcHuix cucmem. IIpuroToBieHne CycreH3nu
kapOoHaTa Kanblus B Boje. [lonydeHne aMyabCHH MOACOTHEUHOTO Macha.

Tema 1.4. Bona.
PacrBopsbI.
DJIeKTPOJIUTHYECKAS
AUCCOLHALIMS.

Coaep:xanue yueOHOro MaTepuaJia

1. Boga. Boga kak pacTBOPUTCIIb. HaCBIIJ_[eHHBIe, HCHACBIIICHHBIC, IMEPCCHIINICHHBIC PACTBOPLI.
3aBUCHMOCTD pacTBOPUMOCTHU TI'a30B, JKUIKOCTEHN U TBCPALIX BCHICCTB OT PA3JIMYHBIX (l)aKTOpOB.
MaccoBas 1 MOJIbHAS JTOJISI PaCTBOPCHHOTO BEIICCTBA.

2. 3J'I€KTpOJ'II/ITI/I‘~I€CKa$[ JUcCconranus. 3J'I€KTpOJ'II/ITI)I U HEOJICKTPOJIUTHI. 3J'I€KTpOJ'II/ITI/I‘~I€CKa$I
JUCCOIuaImus. MexaHan3Mbl BHCKTPOHHTquCKOfI aucconranvii i BEIOCCTB C PA3JIMYHBIMHA
TUNAMHA XHUMHYECKOM CBS3H. FI/I)IpaTI/IPOBaHHBIe U HCTUAPATHPOBAHHBLIC HOHBLIL. CrencHb
BHCKTpOHHTI/I‘{CCKOﬁ JAucCCoranuu.

IIpakTHyeckne 3aHATHA
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IIpakTnyeckas padora 4.
Pacdet maccoBOl M MOJILHOM JI0JIM PaCTBOPEHHBIX BElIECTB. Pacuer creneHu
ANEKTPOIUTUYECKON AUCCOLUALINH.

JlabopaTopHble 3aHATHSA

Jladoparopuasi padora 2. [Ipucomosnerue pacmeopos 3a0aHHOU KOHYEHMpPayuu

Tema 1.5.
Knaccupurxanus
HEOPraHM4YecKuX
COeIMHEHUH U uX
CBOMCTBA.

Coaep:xanue yueOHOIro MaTepuaJia

1. Kucnotsl 1 ux cBoicTBa. KHCIOTHI Kak 3JIEKTPONUTHI, UX KIACCH(PUKALHUS MO Pa3IMIHBIM
IpU3HaKaM. XUMHYECKHE CBOMCTBA KHUCIOT B CBETE TEOPUHU IJIEKTPOJIMTUYECKON IHUCCOLMALINN.
Oco0eHHOCTH B3aUMOJICHCTBUS KOHLUEHTPUPOBAHHOM CEpHOW M a30THOM KUCIOT ¢ METaJUIaMU.
OcHOBHBIE CTIOCOOBI TTOTY4YEHUS KUCIIOTBI.

2. OcHOBaHus U UX cBOWCTBA. OCHOBaHMS KaK AJEKTPOJIUTHI, UX KJIACCU(DUKALUS IO PA3TUIHBIM
npu3HakaM. XWMHYECKHE CBOWCTBAa OCHOBAHMH B CBE€T€ TEOPUU IJIEKTPOJIUTHYECKOMN
nuccoruanuu. Pasnoxenne HepacTBOPUMBIX B BOJIe OCHOBaHMM. OCHOBHBIE CIIOCOOBI MOTyUEHUS
OCHOBAaHMH.

3. Comm m ux cBoiictBa. Comm Kak d3nekTponuThl. Conmu cpenHue, KHUCIble M OCHOBHEIE.
XVWMHYECKH CBOWCTBA COJIEM B CBETE TEOPUU DIIEKTPOJUTHYECKOW aucconuanuu. CrocoOsl
MIOJIYYEHUS COJIEH.

4. Metambl. Pusznyeckre CBONCTBA, OCOOCHHOCTH CTPOCHHMS AaTOMOB U KPHCTaJIOB.
Knaccudukanus MeETalgoB MO pPa3iUYHBIM MpH3HAKaM. XUMHYECKHE CBONCTBA METAJUIOB.
DIEeKTPOXUMUYCCKUN PsAJ HaNpspKeHWH MeTtaioB. OOmme crnocoObl TOMYyYEeHHUs] METaJIOB.
ITonsiTHE O METAILTYprUH.
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IIpakTnyeckune 3aHATHSA

IIpakTnyeckas padora S. [I[pumeHeHne peakuy 3aMeIeHUs METAJIOB.

Tema 1.6. XumMnueckue
peaxkium.

Conep:kaHue y4eOHOT0 MaTepuaJia

1. Knaccupukanusi XMMHUYECKUX peaknuid. Peakmuu coequHEHHS, Pa3JIOKCHHS, 3aMEIICHHS,
oomena. Karanutuueckune peakumu. OOpaTuMble M HEOOpaTUMblE pEaKIHMH. | OMOTEHHBIE U
reTEepPOreHHBIC PEAKIINHU. DK30TEPMUUECKHIE U SHIOTEPMHUUECKUE PEAKIUH.

OKHCIINTEIFHO-BOCCTAHOBHUTEIIbHEIC pCaKIuu. CreneHb OKHUCJICHUA. OxuciuTesb u
BOCCTaHOBJICHHE. BoccTranoBuTenb H OKHCICHHE. Merton SJICKTPOHHOT'O Oananca JUIS
COCTaBJICHUA ypaBHeHI/Iﬁ OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHHfI.

2. CkopocTh XxUMHUECKHX peakuuil. [loHsTHE 0 CKOPOCTHM XMMHYECKHX peakiuil. 3aBUCUMOCTh
CKOPOCTH XMMUYECKHUX PEaKLUN OT pa3auyHbIX (aKTOPOB: MPHUPOJIbl pEarupyroIuX BEIIECTB, UX
KOHILICHTpAllUM,  TEMIIEpaTypbl, I[OBEPXHOCTH  CONPUKOCHOBEHHMS UM  HCIOJIb30BaHUSA
KaTajm3aTopoB.

IIpakTuyeckne 3aHATHA

IIpakTuyeckass padora 6. Pemenue 3amauy Ha COCTaBICHUE YPAaBHEHHM pPEaKIUi Pa3IMIHOTO
THUIIA.

IIpakTuyeckas padora 7 PemeHue 3agay Ha  COCTABJIEHUWE YpaBHEHUH OKHUCIUTENbHO-
BOCCTaHOBUTEINIBHBIX peakIMii METOJIOM 3JIEKTPOHHOTO OanaHca.

Pa3nen 2. Oprannyeckas
XUMMUH.

Tema 2.1. OcHOBHEIE

Conep:xxanue yueOHOro MaTepuaJia
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IMOHATHH OPTraHHY1ECKOH 1. Knaccuduxkanus oprannueckux BemecTs. Kitaccudukanus BEecTB o CTPOCHUIO
XHMHH, TEOPHUsSI CTPOCHUS | yriiepoaHOTO CKENeTa M HATMYUIO (DYHKITMOHAIBHBIX TPYIIIL.
OPraHM1€CKHX 2. 'omonoru u romonorusi. Havana nomenknatypsl IUPAC.

COCTMHEHUH. 3. Knmaccudukamnus peakiuii B OpraHn4ecKon XUMHUH.
4. Peakiyu NPpUCOCTUHCHUS, OTIIEIUICHUS, 3aMEIICHUS, U30MEPU3aIlUH.

HpaKaneCRne 3aHATUSA

IIpakTnyeckas padora 8. Pemenue 3a1a4 Ha COCTaBIICHHE YPaBHEHUN peaKkIuit
HNPUCOETUHEHUS, OTILEIUICHUS, 3aMEIIEeHUs, U30MEepU3aLIUH.

JlaGopaTopHble 3aHATHUA

JlabopaTopnasi pa6ora 3. M32omosneHue mooenel MONEK)l OP2AHUYECKUX BeLeCms.

Tema 2.2. Vr1eBo10pobL. Coaep:xxanue yueOHOro MaTepuaJia

1. AnkaHbpl: TOMOJIIOTUYECKUH PSJl, K3OMEPHUS U HOMEHKJIATypa. XUMHUYECKHE CBOMCTBA aTKaHOB
(MeTana, 9TaHa): TOpEHUE, 3aMeIlleHre, Pa3oKeHue, Jeruapupopanue. [[pumenenne. ANKeHBI.
DTHIIEH, €ro MOoJyYeHHEe, XUMUYECKHe CBOMCTBA. [ OMOIIOTHYECKUH Psifl, U30MEpus,
HOMEHKJIaTypa aJKeHOB. AJIKHHBI. ALIETUJIEH, €Tr0 XUMUYECKHE CBOMCTBA, TPUMEHEHNE. APEHBI.
bensou, ero xuMuyeckue CBOMCTBa, MpuMeHeHue. Jluensl u kayuyku. ConpsiKeHHbIC TUEHBI.

IIpakTHyeckne 3aHATHA

IIpakTnyeckas padora 9. [ToctpoeHne CTpyKTYpHBIX (JOPMYIT YIIEBOJOPOJOB U IMPUCBOCHUE
UM Ha3BaHHUS B COOTBETCTBHH ¢ HOMeHKnatypoir |UPAC.

Tema 2.3. ipyrue Coaepxxanue y4yeOHOIro MaTepuasa

OpraHn4yeckKue .
1. TlpenenbHble OAHOATOMHBIE CIIUPTHI. DTAHOJ: MOJTYYeHHE, XUMHUUECKHUE CBOICTBA,
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COCAUHCHUAA.

IIPUMEHEHUE.
2. MHoroaroMHble CUPTHI, ruLepuH. DeHo: CBOHCTBA, IPUMEHEHHE.

3. Kap6oHOBBIE KHCIIOTHI, TOJTYYEHUE, CBOMCTBA M IPUMEHEHUE YKCYCHOU KHUCIIOTHI.
4. CnoxxHble 3UpBIL, XKUPBI, UX CBOMCTBA. MbLia.

IIpakTH4yecKkue 3aHATHUSA

IIpakTuyeckas padora 10. [locTpoenue cTpyKTypHBIX (OPMYIT OPraHUUECKUX COSAMHEHUA 1
MPUCBOCHUE UM Ha3BaHUS B COOTBETCTBHH ¢ HOMeHKmarypoit IUPAC.

JlabopaTropHble 3aHATHUS

Jlaboparopuasi padora 4. M3yuenue ceoticme yeneso0os u benxkos. KauecTBeHHas peakius Ha
KkpaxMmail. PactBopenue OesikoB B Bojie. JleHaTypalus pacTBopa Oejka KypHHOTO siilia pu
HarpeBaHUU.

1. MeTumnoBBIf CIIUPT U €T0 UCIIOJIb30BAHNE B KAYECTBE XUMUICCKOTO CHIPhs. TOKCHYIHOCTH
METaHOJIa U MPaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ HUM. AJIKOTOIU3M, €ro MOCIEICTBHS
u npenynpexaenue. (Iloaroroska pedeparuBHBIX COOOIICHU)

2. [Tonumepsl. [TnacTmaccsl, TepMoONIacTUYHbIE U TepMOpeakTUBHbIE. [IpeacraButenu
iactMmace. BosnokHa, ux knaccudukanus. [lonydenne BoaokoH. OTaenbHbIE MPEICTABUTENN
xuMHu4eckux BoJokoH. (IToaroroBka pedepaTuBHbIX cooOIIEHUIT)

IIpomexyTouHas
arrecrauus

JuddepeHurpoBaHHbIN 3a4eT 2 ceMecTp

Bcero

78

KU YPOBHSI OCBOCHHSI yU€OHOTO MaTepuala UCIOJIb3YIOTCs Celylomue 0003HaueHus:
1. — 0o3HaKOMUTEINBHBIN (y3HaBaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

Jlst
xapa
KTEp
HUCTH
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2. — penpOAYKTUBHBIN (BBIIOJIHEHUE ICATEIILHOCTH 110 00pa3ily, HHCTPYKIIMHU HIIH 110JI PYKOBOACTBOM)
3. — IPOAYKTHBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIBHOE BBIIIOJHEHUE AEATEIIbHOCTH, pellieHHe IPOOIEeMHBIX 3a1a4
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3. YCJIOBMS PEAJIM3ALIMU ITPOI'PAMMBI TNCHUTIJINHBI
3.1. TpeboBaHusl K MUHUMAJIbHOMY MaTepHAJbLHO-TeXHHYECKOMY 00ecle4eHn 0

Peanu3zanus yueOHOW TUCHUIUIMHBI TpeOyeT Hamuuus ydeOHOro KaOWHETa eCTECTBEHHOHAYYHBIX
JUCITUTIIMH U JIA0OPaTOPHH TEXHUUECKUX CPEACTB OOYUCHHSI.
O06opynoBaHue yueOHOr0o KaOMHEeTa XMMUU. YueOHast MeOelb, 10cKa, HHPOPMAIMOHHBIE CTEHIbI, TUTAKATHI.

HarypanbHble OOBEKTBI, MOJCIH, MPUOOPHI U HAOOPHI I IMOCTAHOBKU JIEMOHCTPAIMOHHOTO U
YYEHUYECKOT0 SKCIIEPUMEHTA, PEAKTUBBL.

O6opynoBaHue 1adopaTOpur TEXHUIECKHX CpeAcTB 00ydeHus: YueOHast Mebens, nocka, [IK-11, MDY-1,
MyJIBTUMEINHHOE TTPE3eHTAIMOHHOE 000pyHoBaHue, MapmpyTtusatop-1; Wi Fi poyrep - 1, 3xpaHHO-3BYKOBBIE
cpeJicTBa 00YUYEHHUS.

3.2. UudopmanuonHoe odecnieyeHne 00yUeHuUs :

Ilepeyenb pexoMeHAyeMbIX Y4YeOHbIX M3AaHHUI, JOMOJHHUTEILHOW JUTEPATYpbl M HHTEPHET
pecypcoB:

OCHOBHBIE UICTOUHUKHU

1. I'muaka, H.JI. O6mas xumusi: yuebnoe nocobue / ['muaka H.JI. — Mocksa : KaoPyc, 2021. — 749
c.— URL: https://book.ru/book/939867

2. boromonoBa, . B. Heopranuueckas xumus: yueOHoe nocobue / V.B. boromonosa. - Mocksa :
NH®PA-M, 2020. - 336 c. : wi. - (ITPODUns). - URL: https://znanium.com/catalog/product/1061490
3. Caenko, O.E. Opranuveckass xumus (c mpaktukymom): yueOHuk / Caenko O.E. — Mocksa :
KunoPyc, 2022. — 177 c.— URL.: https://book.ru/book/942658

I[OHOJ'IHI/ITCJ'II)HBIG HUCTOYHUKH

1. I'munka, H.JIL. 3agaum u ynpaxsHeHus no oouieil xumuu : ydyebHoe mocobue / I'muuka HJL —
Mocksa : KnoPyc, 2021. — 240 c. — ISBN 978-5-406-05891-6. — URL.: https://book.ru/book/938048
2. Aptemenko, A.M. Opranudeckas xumus : yueOHuk / Apremenko A.M. — Mocksa : KnoPyc, 2018.
— 528 ¢. — (CITIO).— URL: https://book.ru/book/924050

Pecypcsl UHTEpHET

1. ®enepanbHblil moptan «Poccuiickoe 06pazoBaHuE»

Pexxum noctyma: http://www.edu.ru/

2. Poccwiickas rocynapctBennas o6uonuoreka (PI'b) (nndopmanmnonHo-cripaBouHas cucreMa) Pesxxum
noctyma: http://www.rsl.ru

3. Poccuiickas HanmoHanbHas 6ubnmoreka (MHGOpMaIMOHHO-CIIpaBOYHas cuctema) Pexxum
noctyma: http://www.nlr.ru

4. Enunast Kojutekus 1udpoBbIX 00pa3oBaTeIbHBIX PECYPCOB

Pexxum noctyma: http://school-collection.edu.ru/

5. Poccuiickuii 001ieo0pa3oBaTebHbIi mopTai

Pesxxum moctyma: http://www.school.edu.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUIIJINHbI

PesyabTaTnl 00yueHus
(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

@DopMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4eHust

OCBOCHHbIC YMEHHUA:

® OIpEeNsATh: BaJCHTHOCTb M CTEINEHb OKHUCICHHUS
XUMUYECKUX BJIEMEHTOB, THI XUMHYECKOHM CBS3U B
COCMHEHUSX, 3apsa] MOHA, XapaKTep Cpelbl B BOJHBIX
pacTBopax, OKHUCIIUTENb u BOCCTaHOBUTENb,
MPUHAICKHOCTh ~ BEHIECTB K  pa3HbIM  KJlaccam
HEOPraHWYECKUX M OPraHUYECKUX COEIWHEHUH; THIIbI
pEaKLIHl B HEOPTAHUYECKOW U OPraHUYECKON XUMUU;

e XapakTepu3oBaTh: S-, P-, O-3JeMeHTHI MO HX
noinoxxkenuto B Ilepumonmnueckoit  cucreme  J[.U.
MenpeneeBa; oOIIHMe XMMHUYECKHE CBOMCTBA METAILIOB,
HEMETAJUIOB, OCHOBHBIX KJACCOB HEOPraHWYECKUX U
OPraHUYECKUX COCIMHECHUM;

e OOBSCHATH: 3aBUCHUMOCTH CBOHCTB XUMHYECKOTO
DIIEMEHTa U 00pa30BaHHBIX UM BEIIECTB OT MOJIOKEHUS B
ITepnonnueckoi cucreme .. Menneneesa;
3aBUCHMOCTh CBOMCTB HEOPTraHWYECKHX BEIIECTB OT X
COCTaBa W CTPOCHUS, NPUPONY XHUMHYECKOW CBS3H,
3aBUCUMOCTh CKOPOCTH XUMHYECKOM peakuuu OT
pa3NuyHbIX  (PAKTOPOB, PEAKIHUOHHON CHOCOOHOCTH
OpPraHUYECKUX COEMHEHHM OT CTPOEHHUS UX MOJIEKYJ;

® [IPOBOJIUTH pPACUEThl MO XUMHUYECKUM (opmyiaaM u
YpaBHEHUSM PEAKIINIA;

® OCYIIECTBISATh CAMOCTOSITEIbHBIN MOUCK XUMUYECKOMN
uH(popMaIuu c HCIIOJIb30BaHUEM Pa3IMYHBIX
HWCTOYHUKOB  (CIIPaBOYHBIX, HAYYHBIX H  HAy4YHO-
MOMYJSIPHBIX W3aHUN, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HMHTepHETa); HMCHOJIB30BaTh KOMITBIOTEPHBIC
TEXHOJIOTUH MJi1 OOpaOOTKM U Tepelayd XUMHUYECKOU
nH(pOpMallMKU U €€ MPeICTaBIeHHsI B pa3IN4HbIX (hopMax;

. DKCIepTHast OLICHKA BIIOJTHEHHBIX
NPaKTUYECKUX paboT;
o DKcnepTHas OI[EHKA BBIIOJTHEHHBIX

pedepaTUBHBIX paboOT, MPOCKTOB,
KOHCIIEKTOB,

° Tekylmuii KOHTPOJIb:
WHIUBUAYAIbHBIN U (PPOHTATBHBINA OPOC
B XOJIC aYJANTOPHBIX 3aHSITHIA,

. TectupoBanue,

. JuddepeHnrpoBaHHbIN 3a4erT.

YCBOEHHbIE 3HAHUS:
® DpOJIb XUMHH B €CTECTBO3HAHWHU, €€ CBS3b C JAPYTUMH
€CTeCTBEHHBIMH  HAayKaMH, 3HAu€HHE B  JKU3HU
COBPEMEHHOTO OOIIECTBA;

e BaKHEWIINE XMMHYECKHE IIOHATHS.  BEIIECTBO,
XUMHYECKHI DJIEMEHT, aTOM, MOJIEKYJIa, Macca aTOMOB U
MOJICKYJI, HOH, PaIUKaN, HYKJIHIbl U U30TOIBI, aTOMHBIC
S-, p-, d-opOuranu, XUMUYECKast CBSI3b,
3IEKTPOOTPHUIIATEILHOCTD, BaJICHTHOCTD, CTENEHD
OKHCJICHHSI, MOJIb, MOJISIPHASI Macca, JICKTPOJTUTHYCCKAsI

o DKcrepTHas OLEHKA BBITIOJHEHHBIX
MPaKTUYECKUX padoT;

o OKcnepTHas OLEHKA BBIIOJHEHHBIX
pedepaTUBHBIX paboT, MPOEKTOB,
KOHCIIEKTOB,;

. Texymui KOHTPOIIb:
MHAUBUAYAJIbHBIN U PPOHTATBHBINA OMPOC
B XOJI€ AYAUTOPHBIX 3aHATHIA;

o TectupoBanue,

° JudbdepennmpoBanHbIii 3a4eT.
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JMICCOIMALUS, KUCIOTHO-OCHOBHBIE PEaKIMH B BOJHBIX
pacTBOpax, THIPOJIU3, OKUCICHHE W BOCCTAHOBJICHUE,
CKOPOCTh XHMHYECKOH peakIuu, TeIIoBO 3PQeKT

peaKIuu, TEeII0Ta o0Opa3oBaHus, XUMUYECKOe
paBHOBECHE, KOHCTaHTa pPaBHOBECHS,  YIJIEPOAHBIN
CKeleT,  (yHKUMOHaJbHas  TIpylmna,  TOMOJIOTH,

CTPYKTYpHasi U MPOCTPAHCTBEHHAs] U30MEPUs, OCHOBHbBIE
TUMNBI PEaKUUd B HEOPraHUYECKOW U OPraHUYECKOM
XUMUU;

® OCHOBHBIC 3aKOHBbI XMUMHH: 3aKOH COXPAHEHUSI MaCChl
BEILIECTB, 3aKOH IIOCTOSIHCTBA COCTaBa  BEILECTB,
ITepuonnueckuii 3akon .M. Menzaeneesa, 3akoH ['ecca,
3aKOH ABOTrajpo;

® OCHOBHBIE TEOPUUM XUMHUU;, CTPOEHHUS  aToOMa,
XAMHYECKOW CBSI3H, BJIEKTPOJUTHUYECKON AUCCOLMALINH,
KHCJIIOT M OCHOBAaHMH, CTPOCHUS OPraHMYECKUX U
HEOPTraHWYECKUX COCAMHEHUM (BKIIIOYAsI CTEPEOXUMHUIO),
XUMUYECKYIO KHHETUKY U XUMHUYECKYI0 TEPMOJIUHAMUKY;
e KJIacCH(PHUKAIUIO U HOMEHKJIATYPY HEOPTaHUICCKUX U
OPraHUYECKUX COCIMHECHUM;

® TIPUPOJIHBIE HCTOYHUKHU YTIEBOIOPOIOB U CIIOCOOBI X
nepepadoTKH;

® BCIIECTBA M MaTepUalbl, MIMPOKO HCIOJIb3yeMble B
MPaKTUKE: OCHOBHBIE METAJUIbI U CIUIABbI, MUHEPAIbHBIC
ya0OpeHusi, MHUHEpPAJbHbIE W OPraHMYECKHE KHUCIIOTHI,
1IEJI0YH, YTII€BOJOPOAbL, CIUPTBHI, albJAETU/IbI,
MCKYCCTBEHHBIEC BOJIOKHA, KAYUYKH, )KHPbI, MbLJIa.
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