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IIporpaMma BCTYNHTEABHOI0 HCIILITAHASA
10 XUMHUH
JJISE JTHII, 3aBepITHBINUX 00y4enne B 06meo6pa3oBaTe/bHbIX opranusanuax bearopoackoi
06.12CTH, BK/IIOYMEHHBIX B IIepe4eHb, yTBEP:KIeHHbIH npuka3oM MuHnpocsemenns Poccun ot 7
anpens 2023 roga Ne245, mocTynamomux Ha nporpaMmbl 6aKajJaBpHaTa H MPOrpaMMbl
CHenHaInuTeTa:

05.03.06 Sxono02ua u npUpPOOONONLIOEAHUE
06.03.01 buonozus
19.03.02 IIpooykmbl numanua 13 pacmumeibHo20 CblPbsl
20.03.01 Texnocgeprnas 6ezonacHocmy
20.03.02 Ipupodoobycmpoticméo u 6000N0Tb308AHUE
21.03.02 3emneycmpoticmeo u kadacmpbi
35.03.01 Jlecnoe oeno
35.03.02 Texnonozua neco3a20moeumenbHulx U Oepeeonepepatamuleaoujux poU3E00Ccme
35.03.03 Azpoxumus u azponoyeosedenie
35.03.04 Aeponomus
35.03.05 Caoosoocmeo
35.03.06 Aepounsicerepus
35.03.07 Texnonozusn npouseodcmea u nepepabomku CenbCKoxX03aiucmeenou npooyKyuu
35.03.08 Boowvie buopecypcer u akeaxyibmypa
36.03.01 BemepunapHo-canumaphas sKkchepmusa
36.03.02 3oomexHus
36.05.01 Bemepunapus

Tromens, 2023



[IporpaMma BCTYIHTEIbHBIX MCIIBITAHHA I10 XHMHU COCTABIEHA Ha Oaze
06513aTeIFHOT0 MEHIMYMa COZIEPIKaHHsI OCHOBHBIX 00pa30BaTENbHBIX IPOrPaMM H
TpeOOBaHMH K YPOBHIO IIOJTOTOBKM  BBITYCKHHKOB, TPETyCMOTPEHHBIX
dbemepanbHEIM KOMIIOHEHTOM TI'OCYNApCTBEHHOrO 00pa3oBaTe/IbHOrO CTaHAapTa
HAYAIBHOTO OOINEro, OCHOBHOrO OOImero ¥ cpenHero (IOJNHOTO) OOIIEro
o6pasoBanus mo xumuH (mpukas MuHHCTepcTBa 00pasoBaHUA Poccuiickoi
®enepammm Ne1089 or 05.03.2004 (c m3menenusmu Ha 23 moHs 2015 roja) u
®enepansHoro yuebroro mnasa (ITpukas MO P® Nel312 ot 09.03.04).

eas K3aMeHAlHOHHOH padoThI — OLIEHUTh YpOBEHb
06Imeo6pa3oBareybHON  [OATOTOBKM aOMTypHEHTOB II0 XHMHHM C  LENBIO
KOHKYypCHOTO oTOopa.

®opma NpoBeIeHHs] HCIIBITAHUA:

BCTyIHTENBHOE MCIIBITAHIE IPOBONUTECS B hopme cobeceIoBaHHUs.

INKAJIA OHEHUBAHMS
ITokaszaTeny olleHHUBaHMUsI Cymma OamioB
AGWTYpHEHT He 3HAeT BaXKHEHUIIHE XUMHIECKHE 0-38
TIOHATHS, TEOPHH, 3aKOHBI M 3aKoHOMepHocTH. He (abuTypueHT He
IpUMEHSET U3y4eHHbIe TEOPETHYECKHE TIOJIOKEHUS TIPH | Y4aCTBYET B KOHKYPCHOM
PaccMOTpPEHUH KJIacCOB HEOPTaHUYECKUX u ot6ope)

OpraHHYE€CKHX BEIICCTB H KOHKPETHBIX COB,[[I/IHBHHfl.

He BJIaJ€CT HaBbIKaMH peliaThb THUIIOBBIC H
KOMGI/IHHPOBE‘IHHBIB 3aJa4yd II0 OCHOBHEIM pasaciiaM
XHMHHU.

AOWTYpPHEHT 3HAeT BaXKHEWIIME XUMUYECKUE IOHATHI, 39-100
TEOpUH, 3aKOHBI M 3aKOHOMEePHOCTH. Ilpumenser | (aGHTypHEHT y9acTBYeT B
HM3Y4YCHHBIE TEOPETHYECKHE TIOJIOKEHHUSA Ipu | KOHKYPCHOM OTOGOpE)

PaccMOTPEHHH KJIacCOB HEOPraHUYECKUAX U
OPraHHYECKUX BELIECTB ¥ KOHKPETHBIX COSNUHEHUH.
Brageer HABBIKAMH perarthb THUIIOBBIE i’}

KOM6HHHp0BaHI{BIe 3a4a4y II0 OCHOBHBIM pasaciiaM
XHUMHH.




TPEBOBAHMHS K YPOBHIO ITOATI'OTOBKU ABUTYPUEHTOB
no XxuMHuu

TpeboBanue cTaHaapra

KoHnTponupyeMble 3HaHUSA U yMEHUS

1. 3HaTE/MOHKUMATE
OCHOBOIIOJIAral0IIHe XUMHUYECKHE
TTOHATHSA, TEOPUH, 3aKOHBI U
3aKOHOMEPHOCTH.

1.1. ChopMHUpOBaHHOCTE CHCTEMEI
3HAHHUH 00 0DIMX XUMHYECKHUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUIX.
1.2. YBepeHHOE MONB30BaHHE
XAMHYECKON TEPMUHOJIOTHEN U
CHUMBOJIMKOM.

1.3. 3HaHUe OCHOBHBIX KJIacCOB
HEOpPraHnu4yeCKHUX H OPraHn4cCKuX
COEIMHEHUH.

2. [IpuMeHATh U3y4YeHHbIE
TEOpeTUIECKHe MOJIOKEHHUS IIPU
paccMOTpPEHHH KIIacCoB
HEOPTraHWYeCKUX U OPraHuYeCcKUX

BEIIECTB U KOHKPETHBIX COEOWHEHUH.

2.1. CpopMHpPOBaHHOCTE YMEHHUM
HCCIIeIOBaTh CBOMCTBA
HeOpraHMYeCKUX U OpraHudecKuX
BEIIECTB, 00BSACHATH 3aKOHOMEPHOCTH
IPOTEKaHUs XUMUIECKUX PeaKIui,
IIPOTHO3UPOBATh BO3MOYKHOCTD HX
OCYIIIECTBIEHHS.

2.2. ChopMHUPOBaHHOCTH YMEHHUS
IlaBaTh KOJIUYECTBEHHBIE OLEHKU U
MIPOBOJIUTE PACUeTH! 110 XUMUYECKUM
dbopMysiaM ¥ ypaBHEHHIM.

2.3. YMeTh XapakTepu3oBarh
XUMHYECKHUE COeJUHEHUS] C TOUKH
3peHus UX KUCIIOTHO-OCHOBHEIX U
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX
CBOJMCTB.

2.4. YMeTs BlIaZeTh HaBBIKAMHU peluaTh
THIIOBBIE ¥ KOMOWHUPOBAHHBIE 3a/1a49H
II0 OCHOBHEIM pa3fielaM XHMHH.

3. AHanu3upoBaTh U
CHCTEMaTU3UPOBaTh

3.1. YMeTs aHanu3upoBaTh
3aBHCHUMOCTH CBOMCTB Ha OCHOBE
3HAHUM O COCTaBe, CTPOCHUH BElllECTBA
1 OCHOBHBIX XMMUYECKHX 3aKOHAaX,"
IIPOBEPSITH UX 3KCIEPUMEHTAIILHO,
hopMyIupysl LEeIb UCCIIEIOBAHHUS.

3.2. ChopMuUpOBaHHOCTE YMEHHHI
IIPOTHO3WPOBATh, AaHATTM3UPOBATh U
OLICHWBATH C TIO3MITHI IKOJIOTUIECKOA
6e30TIacHOCTH ITOCIIeNCTBUS OBITOBOH 1
IIPOM3BOJICTBEHHOM 1eATEIIbHOCTH




yeJI0BeKa, CBSI3aHHOH ¢ mepepaboTKoi
BEII[ECTB.

COAEPKAHHME IMPOI'PAMMBI

1. OcHoBBI TeopeTHYECKOH XHMHH

[lpenmer u 3amayW XAMHHA. MeCTO XHMHUH B €CTE€CTBO3HAHWH. SIBICHHS
buznyeckre U xuMudeckre. OCHOBHBIE ITOHATUSA XUMUH.

CrexroMeTpHYeCKie 3aKOHBL. ATOMHO-MOJIEKY/IIPHOE YYE€HHE B XWMHH.
Crpoenue aroma. M3zoromsl. CrpoeHue 31€KTPOHHBIX 000J04YEK aTOMOB.
DIIeKTpOHHEIE HOPMYJIBI.

[Mepuomueckutit 3akoH .M. MeHneneeBa u ero 060CHOBaHUE C TOUKH 3PEHHA
DJIEKTPOHHOI'O ~ CTpOeHHs aroMoB. [lepuomuueckas cucTemMa OIEMEHTOB.
[ leprOAMYHOCTE CBOWCTB aTOMOB.

Xumugeckass  cBsizb. CBoMcTBa.  DJIEKTPOOTPHULIATENIBHOCTE.  THIIBI
XUMHYECKUX CBs3ell. ArperatHele COCTOAHUSA BemlectBa. Kiaccupukauus u
HOMEHKJIaTypa XUMHUYECKHX BEIIECTB.

OcHOBHBIE KJIaCChl HEOPraHUYECKUX BEIIECTB: OKCHUMABI, THAPOKCUIBI, COIH.
[TomydyeHue 1 CBOKCTBA.

XuMudeckue peakiu U uxX kiaccuduxanua. CKOpocTe XMMHYECKOH
peakUHK. 3aKoH [eHcTByromuX Macc. DakTopel, BIHAIOIIHE Ha CKOPOCTh
xuMudeckol peaknuu. Karanws u xaranuzatopbl. OOpaTuMbele W HeoOpaTHMBbIE
peakiuu. XuMHUeckoe paBHoBecHe. C(MellleHHe XHMHYECKOIr0 paBHOBECHS.
[Tpusuun Jle-1llatense.

PactBopsl. CriocoOBI BEIpaXEHUS KOHIIEHTPALMH PACTBOPOB. DJIEKTPOIIHTEL
PacTBOPEI 37EKTPOIUTOB. Peakiuu oOMeHa B pacTBOpax 3JIE€KTPOIUTOB. [ uapomius
coleii. PaBHOBeCHE MeX Ty HOHAMH B pacTBOpe U TBEPIOH (a3oi.

OKHCIHUTEIBPHO-BOCCTAHOBUTENEHEIE peakiuyd B pacTBopax. OmpenerneHue
CTEXHOMETPUYECKHX  KOI(QHUIMEHTOB B  YpPaBHEHHAX  OKHCIHTEIBHO-
BOCCT@HOBHTEIIBHBIX PEAKLMil. DISKTPOJIN3 PACILIaBOB U PACTBOPOB JJIEKTPOIUTOB.

HpumeHeHHe DIICKTPOJIU3A.



2. Heopranuvieckasi XuMusl

Tamorensr. OOmas XapaKTepHCTHKa TajloTeHOB HAa OCHOBE IIOJIOXKCHHS B
neproanueckoii cucreme anmemenToB J[M. Menneneesa. ConsgHas KucCloTa U €€
conu. Kucopoocoiepaee KUCIOTHI XJ10pa 1 UX cond. O011as xapakTepuCTHKa
9JIEMEHTOB IJIaBHOM moarpymnisl VI rpyrnsl NepruogU4YeCKOd CHCTEMBI SJIEMEHTOB
.M. Menneneesa.

Kucmopon. Amnorponus kuciopoja. Cepa. Dusndueckue M XHMHYECKHE
cBoiicTBa cepbl. CepoBomopoxn. Oxcupnsr cepbl (IV) u (VI). CepHas xucnora.
Cynedarer. Cepructas xucioTa 4 ee conu. OOmas XapakTepHUCTHKA 3JIEMEHTOB
I7IaBHOM IMOATPYINEl V TPYIIEl TIepHOAWYECKOH cucrtemsl 31eMeHToB J[I.
MeHneneesna.

Azor. Ammmak. [IpomblnieHHBIH cHHTe3 aMmvuaka. OusHYeckHe H
XUMHYecKre cBoicTBa ammuaka. Comu aMMOHMS. A30THas KUCI0Ta. XUMHYECKHE
cBoiicTBa a30THOW KHCIOTHL. COJM a30THOH KHUCJIOTHL. A30THCTas KHCIOTa H
HUTPUTEL. Dochop. ArmnorponHsie Monudukanuu pochopa PochopHas KuCIOTa U
ee comu. OOmias XapaKTepUCTHKa 3JIEMEHTOB I[NIaBHOM moArpymnmsl IV rpymisl
nepuonndeckoi cucremsl snemenTos .M. MeHneneesa.

Vraepon. AmnotpomHble Momudukamuu yriepona. DuzMyeckue H
XUMHYeckue cBoiicTBa yriepona. Okcunsl yraepona (II) u (IV), ux xumudeckue
cBOlicTBa. YToapHAsI KHCIIOTA U €€ COMH.

[IleouynHble W ImeNOYHO3eMeNbHbIe MeTauibl. Obmas XapaKTepUCTHKa
IIEIOYHBIX METAJVIOB Ha OCHOBE MX IIOJIOXKEHUsS B IIEPHOAWYECKOH CHCTEME.
Kanpuuit. XKecTkocTh BOAEI U CITOCOOEI €€ yCTpaHeHHSI.

Amomunuit. O0mmas xapakTepUCTHKa ATIOMUHHS Ha OCHOBE IIOJIOXKEHHA B
neproanveckoit cucreMe snemeHToB J[.M. Menneneesa. [lomydenue, Guznueckue
W XWMHYECKHE CBOWCTBA aIOMHHUAA. AMQOTEPHOCTH OKCHAA M THIPOKCHIA
ATFOMUHUS.

XKemezo. Dusuueckwe W XUMUYECKHe cBoMcTBa xKeneza. OKcunel u
rugpokcusl xenesa (II) u (III), 3aBUCUMOCTE MX XUMHUUECKHX CBOMCTB OT CTEIICHU

OKHCJICHHA XKEJIe3a.



Ornenphble MpefcTaBUTeNnd d-31EMEHTOB 4 Tepuoia IepHONHYEeCKOH
crcTeMsl onemenTos [V Meneneesa (XpoM, MapraHell, Melib, TMHK). OTHOIICHHE
MHKAa ¥ XpoMa K KHcioTaM M ImenodaM. OTHOUICHHE MeIH K KHCIOTaM.
OTHOIIEHHe THAPOKCHIOB XpOMa M IFHKA K KHCIOTaM H IIeso4aM. XUMUYECKUe
CcBOIiCTBA coequHeHni d-27eMEHTOB 4 MeprHoia NepHOHIECKON CHCTEMBI.

3. Opranuveckasi XHMHS

Teopuss CTpOeHHSI OPraHHYECKHX COEIMHEHHH: IOMOJOTHA M HM30MEepHi
(CTpYKTypHas M TpPOCTpaHCTBeHHas). B3auMmHOE BIHAHME aTOMOB B MOJCKyJIax.
Tumsl cBsi3eil B MONEKylTaX OpraHAYECKUX BellecTB. | MOpHIW3alus aTOMHBIX
opb6uTaieii yriepona. Pagnkan. OyHKIHOHANBHAS IPYTIIIA.

Knaccudukarus opraHmdeckux semecTB. HoMmeHKIaTypa OpraHH<IecKHX
BellecTB (TpMBHATbHAs W  MeXIAyHapopHas). VioHHBIA  (IpaBHIO B.B.
MapKOBHHKOBa) U paJUKaIbHbIH MeXaHW3Mbl peaKuui B OpTaHWYECKON XHMHH.
[oMoyoriYecKkuil psf alkaHoB, HOMEHKIATypa U Hu3omepus. DUHYECKHE H
XUMHYECKUE CBOHCTBA, [IONIyUeHre AJIKaHOB B 1a00paToOpHH.

[{uknoankadsl. [ OMOJIOTHUECKHH DALl aJIKEHOB, HOMCHKIIATYPa H H30MEpHUs.
®uspdyecKkye W XUMWYECKHEe CBOMCTBA, MOJyYeHHe alKeHOB B J1aOOPaTOPHH.
JMeHOBEIE YITIEBOJOPOMBI, OCOOCHHOCTH CTPOEHHs, CBOMCTBA, IIONYYEHHE B
naGopatopuu. [IpUpo/HEL KaydyK, ero CTPOSHHE i CBOMCTBA.

T OMOJIOTHHYECKHIA Pl ATKWHOB, HOMEHKIIATypa | u3oMepus. OU3nIecKue U
XUMHYECKHE CBOWCTBA, ITOTydeHHe alIKUHOB B 1a00paTOpHH.

ApoMaTHdecKue yriIeBOAOposl (6€H30I1 K TOIYOI). DJIEKTPOHHOE CTPOEHHE,
¢usmueckie M XUMHYECKHE CBOMCTBA. JIaGoparopHble CIIOCOOBI IOTy4eHHS.
B3auMOCBA3b [IPEJIENBHBIX, HEMIPeIeIbHBIX H apPOMAaTHIECKHX YIII€BOAOPOIOB.

[ IpUpo/IHEIe HCTOYHUKH yIIEBONOPOIOB: HEQTS, IPUPOIHBIH Ia3, MOIyTHEIS
He(TAHbIE ra3sl, yroib. @paklHoHHaA IEPErOHKA HedTn. KpekuHr 1 apoMaTu3ais
HeTeIpOayKTOB.

XapakTepHble ~XHMHYeCKHe CBO¥MCTBA M IOJNydeHHE  IIPeeIbHBIX

OJITHOATOMHBIX ¥ MHOI'OQTOMHBIX CITHPTOB, (I)GHOJ'[a.



AJBIIErH/IbL, X CTpoeHye, Ghusindeckre U XuMudeckue ceorctsa. [Tomyuerne
MypPaBbMHOT'O M YKCYCHOTO aJbJIErH/I0B B J1ab0paTopuH.

[OMOJIOrHYeCKyi PSJ TPeNeNbHBIX KapOOHOBBIX KHCIOT, HX CTPOEHHE,
dusryeckne ¥ XUMUYECKHe CBOMCTBA. [1anbMUTHHOBAS, CTEAPHHOBAS, ONCHHOBAs
KHCJIOTEL

CokHBIe SOUPH! U KUPLL: CTPOEHHE ¥ cBojicTBa. Peakims sTepudukaruy.

VrieBofbl: MOHOCAXapHbl, AHMCAaXapujsl, Momucaxapuiasl. VX crpoeHue,
(hH3HUECKIe M XUMUYECKHE CBOKCTBA.

AMUHBI KaK OpraHudeckuie ocHoBauus. CTpOSHHE aMMHOIpPYIIIEI. AHUIHH.
CpoiicTBa ¥ IOJIyYeHHE B Ta00OpaTOPHH.

Amunoxucnotsl. Ctpoenue, XuMmudeckue cBoiictBa. CHHTE3 IENTUAOB, UX
cTpoeHue. benku.

BricokoMoeKyIspHble COeAUHEHNS.

B3aiMOCBS3b OPraHUYIeCKHX COeIUHEHHH.

4. JkcnepuMeHTATbHbIE OCHOBbI XHMHH

ITpasuna pabotsl B naboparopuu. JlaGoparopHas nocyja U 060pynOBaHHE.
[paBwia OesomacHOCTH Ipu paboTe C €IKUMH, TOPIOYMMHM M TOKCHYHBIMH
BEILECTBAMHM, CpEJCTBAMHU OBITOBOM XWMHH. Haydyrble MeTOIBI HCCIIEIOBaHMA
XUMHAYECKHX BEIIEeCTB U MpeBpalieHui. OmpenelneHne Xapakrepa Cpeasl BOIHBIX
pacTBOpPOB BellecTB. MHauKaropsl. KauecTBeHHbIE peaKMi Ha HEOPraHHYEeCKue

BeIecTBa ¥ HOHEI. KagecTBeHHbIE peaKnun OpraHn4eCKux COG,I[HHGHHﬁ.

INEPEYEHb BOITPOCOB:

1. ITpemMeT u 3amauy XUMHUH. MeCTO XHMHK B €CTCCTBO3HAHWH. SIBICHHA
usuueckre H xuMudeckre. OCHOBHEIE ITOHATHS XUMHUH.

2. CTexsHoMeTpHUYeCKHe 3aKOHBI. ATOMHO-MOJIEKYIIIPHOE yYSHHUE B XUMHUH.

3. Ctpoenue atoma. Mzotombl. CTpoeHHE 3I€KTPOHHBIX 000JI0YEeK aTOMOB.

DIeKTPOHHBIE QOPMYJIEL.



4. Tepronwdeckuii 3axon J[.J1. Menzeneesa u ero 00OCHOBaHHE C TOYKH
3peHHs 3NEKTPOHHOTO CTpOeHHs aToMoB. [leproauyeckas cucreMa dJIEMEHTOB.

5. Xumuueckas cBs3b. CBoiicTBa. DJIEKTPOOTPHLATENEHOCTb. [HIIBI
XUMHUYECKHUX CBA3eH. ArperaTHble COCTOSHHUS BEIISCTBA.

6. OCHOBHBIE KJIacChl HEOPTaHWYECKHX BEIEeCTB: OKCHIBI, T'MIPOKCHIBI,
coid. [TomyueHune U CBOMCTBA.

7. CKOpPOCTh XMMHUYECKOM peakiui. 3aKoH JeHCTByroIIHX Macc. DaKTophl,
BIIMSIOIIME Ha CKOPOCTh XUMHYECKOHN peaKI|H.

8. Katanms u xaranu3aTopsl.

9. O6parumble ¥ HeoOpaTHMble peakiuud. XHMHYECKOe pPaBHOBECHE.
CwMmerenue xumuueckoro pasHosecus. [Tpunnun Jle-Illatense.

10. PactBopsl. Crioco0B!I BEIpaKEHMs KOHIIEHTPAILHH PacTBOPOB.

11. DnexkTpoauTEl. PacTBOpPE! 2MeKTPOIUTOB. Peakiiu oOMeHa B pacTBOpax
3JIEKTPOIIUTOB.

12. Tunponu3 conei.

13.  OKHUCIIMTENBLHO-BOCCTAHOBUTENbHBIE ~ peaklMH B PacTBOpax.
OnpeneNeHne CTEXHOMETPHIECKHX KOSP(HUIIMEHTOB B ypaBHEHUIX OKUCIHTENIBHO-
BOCCTAaHOBUTEIBHBIX PEaKIUi.

14. O6mas XapakTepHCTHKA 3JI€MEHTOB ITaBHOM moArpymnnsl VI rpymmsr
TrIepHOAUYEeCcKOi cicTeMbl aneMenTos [I.M. Menzeneesa.

15. O6Imas XapakTepUCTHUKa 3JEMEHTOB TNIABHOM IOArpYyMmbl V TIPYIIIEL
nepuoaudeckoit cucteMsl aneMenToB JI.M. Menyeneesa.

16. O6mas XapaKTepUCTHKA 3JIeMEHTOB INaBHOM MoArpyrmsl IV Tpyrmmel
IEePUOINYECKON cUCTeMBI aeMeHToB [ Menpneneena.

17. llenounsle ¥ ImeloYHO3eMeNbHbIe MeTamiel. OOlias xapakTepucTHKa
[IIEJIOYHBIX META/JIOB HAa OCHOBE HX ITOJIOKEHUS B IEPHOJHUYECKOH CHCTEME.

18. Amromuaui. O6IIas XxapaKTepUCTHKa aTIOMUHHSA Ha OCHOBE II0JIOKEHUA
B MIepHOIIIEcKOi cucTeMe snementos J1.11. Menzeneesa. [lomydenne, Gusndeckue

A XAMHYECKHE CBOMCTBA aJlfOMUHHS.



19. Teopus cTpoeHUS OpraHUYECKUX COCIAUHEHMMN: FOMOJIOTHS U M30MEpH.
B3awMmHOe BIMSHWE aTOMOB B MOJIEKyjaxX. [HIBI CBA3€d B MOJEKyIax
OpraHUYECKUX BEIECTB

20. Knaccudukanus opranideckux BemecTs. HoMeHKIaTypa OpraHu4ecKux
BEIIECTB (TpHBHAIBHAS U MEXIyHaPOIHAs).

21. T'oMoJIOrHYecKH it psijl aJIKaHOB, HOMEHKIAaTypa U udoMepus. Gusndeckue
U XUMHYECKHE CBOHCTBA, MTOTyYeHHE aJIKaHOB B 1JaOOPaTOPHH.

22. ToMONOTHYeCKHit psijT AIKMHOB, HOMEHKJIaTypa U u3oMepus. Pu3nyeckue
U XMMHYECKHE CBOUCTBA, ITOIyIeHNe aKUHOB B 1a00paTOPHH.

23. Apomarudeckue yrieBomoponbl (OeH301 U TONYyol). ODIEKTPOHHOE
CTpoeHHe, PU3UUECKHe U XUMHUYECKHE CBOMCTBA.

24, XapakTepHble XHMHYECKHE CBOMCTBA U IION[y4E€HHE MPEAesIbHBIX
OJTHOATOMHBIX U MHOIOQTOMHBIX CIIMPTOB, (heHOIIA.

25. Anpaerusl, X cTpoeHue, pu3ndeckre 1 XUMUIECKUe CBOMCTRA.

26. 'omonorudeckuit psia npeneabHbIX KapOOHOBBIX KUCIOT, UX CTPOEHHE,
¢busnueckie U XUMUUeckre cBodcTBa. [lanbEMUTHHOBAs, CTeapHHOBAsA, OJIEHHOBAS
KHUCJIOTHI.

27. Cnoxuble »>GuUpbl H IKHPBL: CTpoeHHe U cBoiictea. Peaxius
sTepubUKaLNN.

28. YrieBoJbl: MOHOCaXapUIbl, AUcCaXxapuasbl, Tonucaxapuusl. Mx ctpoeHue,
¢buznyuecKre U XMMUYECKHe CBONCTBA.

29. AMuHB Kak opraHudeckre ocHoBaHHS. (CTpoeHHE aMUHOIPYIIIIHL.
AnunuH. CBOMCTBA U MONy4eHNE B 1aO0paTOpHU.

30. Amunokucnotsl. CTpoeHue, XUMHUUecKHe cBoicTBa. CHHTE3 MENTHUIOB,

UX CTpoeHHe. benku.

PexomMeHayemas JinTepaTypa:
1. Ta6puensu O.C. Jsicoa I'.T. Xumusa: Yue6n. mra 11 xm- M.: Jpoda,
2022,
2. 'abpuensu O.C. u ap. Xumus: Yuebn. msa 10 k.- M.: Ipoda, 2013.
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