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1.

Iess W3YYeHHA JUCHMIVIHHBL T0/yYeHHe CTYACHTAMH TeOPETHIECKHX 3HAHHH 110 KIHye-

BRIM pa3zfe/iaM HeOPraHHueCKOH XUMHK 1 npriobpeTeHiie HABBIKOB BBIMOJHEHHS XUMHYECKO-

ro 3KCaepUMeHTa.

Jagadn:

®  TIOKa3aTh MeCTO HeopraHWdyecKod XMMHU B CHCTeME eCTeCTBEHHBIX HayK,

e  NaTh NpeACTaBieHde 0 CBOHCTRAX /IEMEHTOB U MX COeMHEeHHI Ha ocHOBe |leprognue-
ckoro 3akoHa /1.1, Menzeieesa ¢ BCIIO/B30BAHNEM COBPEMCHHLIX JOCTIDKeHU# B 00ma-
CTH CTPOEHMS BelleCTBa, TEPMOAUHAMUKH, XVMHYCCKOH KHMHETHUKH, XMMHUH KOMILIEKCHBIX
COeIMHEHM, TeOPHH paCTBOPOB,

®  1aTh OpejCTAB/ICHHE O COBPEMEHHOM COCTOSIHUM U OyTsX Pa3sBUTHA HEeOpraHuvecKor Xu-
MIH, O ee POJIH B ITOJIyUeHHH HeOPT aHHIeCKHX BEeIHeCTB.

MecTo yueGHO#M JHCOMILIMHBL B CTPYKTYPe 0CHOBHOI 00pa30BaTe/ibHOH IPOrpaMMbL
Hucouriina — «HeopraHwdeckas — XWMs»  oTHocuTcs K DazoBoM  vacTu

upodeccronankioro uwkia OcHOBHOH 00pa3zoBaTesbHOM mporpaMmbl. [lockomsky oHa

W3yyaeTcs Ha 1 Kypee, A/ GCBOEHMST JUCITAILIMERL CTYASHTLI MCTIOB3YEOT 3HaHNS, YMEHNA U

HaBBIKA, CHOPMMPOBAHHLIE B MPOLECCE OCBOEHMS JUCLUMIVIMH CcpeHero (Mo/Horo) obuero

ofpasopanng (10-11 x1). B cBoK ouepesis, «HeopraHudecKas XuMus» SBJIIETCA OCHOBOH A7

M3YUeHMA aHATWTHYECKOM XUMHM, TPUKIAZHON XHMMM, XUMMH OKDY/KAIOLIEH CDepl,

HeOPraH|uuecKoro CHHTe3a.

Tpebosanusi K YPOBHIO 0CBOSHHA JHCIMIIHHEL

TIpomecc usyueHus JUCIMILTHEE! HalIpaB/IeH Ha (POpMUPOBAHKE K PasBUTHe

O0IHEKY/IBTYPHBIX KOMIIeTeRI{HH:

®  yMeeT JIOIMUECKM BEPHO, apPIYMEHTHDPOBAHO M fICHO CTPOMTb YCTHYIO M THCHMEHHYO

peub {OK-5),

*  UCTIOAL3VeT OCHOBHBIS 3aKOHBI eCTeCTBeHHOHAYUHBIX JHCHHIVIMH B HpO(bECCHOH&JIbHOfI

ZeATe/IbHOCTH, [IPHMeHseT MeTo/bl MaTeMaTH4YeCKoro aHain3a ¥ MOXe/TMPOBAHNA, Teope-
THYECKOTO W 3KCIIEPHMeHTANBHOTO HeceAoraHus (OK-6),

®  ymeeT paloTaTs C KOMILIOTEPOM Ha YPOBHE IT0/IL30BATENA W CII0CODEH NPUMEFSTE HaBbI-
KK paboT ¢ KOMILIOTEPOM KaK B COLManbHOM cdepe, Tak u B 060aCTH 1103HaBaTeIbHOH
Jestensrocti (OK-7),

*  CriocoBHOCTHIO TIOHMMATE CYIIHOCTh M 3HAUeHVe HHGOOPMAIHK B PA3BUTHH COBPEMEHHO-
ro Wa(opMaMOHHOro 00LIecTea, CO3HABATL OACHOCTH W YIPO3LI, BOSHHUKAKIIE B 3TOM

mpoLecce, cob/ogars oCHOBHBIE TpefoBanns MHGOPMALMOHHOH 6e30[acHocTH, B TOM
YUCJIE 3AUTEL rocy apcTeenHol TalHe! (OK-8),

®  pajieeT OCHOBHBIMY MeTOJAMH, Cr10c00aMy M CPeCTBAMM MOy YeHNs, XPaHe N, repe-

paboTKy MHQOPMALY, WMEET HaBHIKHA paboThl € KOMIIBIOTEPOM KaK CPeACTBOM YIIpaB-
nervis wrdopmanuedt (OK-9),

®  cnocobHocTeI0 paboTars ¢ UH(OpMalTHed B Io0AILHEIX KOMIIbIOTepHbIX ceTax (OK-10),

& ymeer paboTaThb B KOLIEKTHBE, FOTOB K COTPYZHHYECTBY € KOJUIeraMu, criocofeH K pas-
PeIeHyIo KOHMNMKTOR ¥ coLManerol aganraiuy (OK-14).

npodieCCHOHAIBHBIX KOMIeTCHIHH:



[IOHMMEET CYIIHOCTE M COLMATBHYIO 3HAYMMOCTE [POQECCHy, OCHOBHBIX ITePCHeKTHB U
ripo6sieM, OIpeeAIOnINX KOHKPeTHYIo obnacts gesrensHocty (TTK-1),

BJIaJleeT OCHOBaMM TeOpHMH (PyHAAMEHTANBHBIX Pa3jesioB XHMMUH {TIPeKje BCEro Heopra-
HHUUECKOH, aHAJIATHUECKOM, OPTaHMYLCKOH, (DH3M4eCKod, XMMUK BBICOKOMOIEKYIAPHBIX
COBJMHEHHH, XHMuH OHOIOTHULCKUX 0OBeKTOB, XUMUUeCcKkol Textonoran) (TTIK-2),

CrOCOBHOCTHIO NPUMEHSATL OCHOBHLIE 3aKOHBI XMMHU IpH 00CYKIEHHH [0y YEHHEIX pe-
3y/IBTATOB, B TOM YHC/e C lIpHB/IeYenreM HHGOPMAIMOHHBIX a3 panHbix (1TK-3),

BJIaA€eT HaBblKaM¥ XMMHUCCKOI'0 DRCHCPHMEHTa, OCHOBHBIMY CHHTETHUSCKHMH W aHan-

THYECKUMM METOZaMM TOAYUeHHA U HUCCIeAOBAHUS XHUMHUECKHX BEIHeCTB M Peaxif
(11K-4),

BJIAJleeT HaBbIKaMu PalioTel HA COBPeMeHHON yueOHO-HayuHOH ariapaType [py npoBese-
HHUH XUMHUUECKHUX YKCIeprMenToR (TTK-6),

HMeeT OITBIT PAaboTh Ha CePUIHOM aIapaType, NPHMEHSIeMOH B aHATUTHYCCKHX ¥ (DH3H-
KO-XMMHYeCKHX UccaegoBanuax ([1K-7),

BJIAZICET METOZAMH DerucTpaliiy ¥ 06paboTKy Pe3y/IbTaTOB XUMUUYECKHK IKCIIEPHMEHTOB
(IIK-8),

BJllajeeT MeTOJaMH HezonacHoro oﬁpaw;ez&m C XHMHYCCKHMH MaTepHa/laMH ¢ YUeTOM MX

bu3rdeckHxX M XMMHYECKHX CBOMCTB, CIIOCODHOCTLIO NPOBOAMTH OIEHKY BO3ZMOMKHBIX
puckop (TIK-9).

B pesynnTare H3ydeHUs JHCLUTUIMHBI CTYACHT A0/DKEH
3HATh:

L 4

CBOHCTBA NMPOCTBIX BELIECTB ¥ COSNMHEHHH IeMeHTOB, MeTOB! uX monyueHus ([1K-2,
ITK-3),

3aKOHOMEPHOCTH H3MEHEeHUA CBOHCTB IIPOCTHIX BEILieCTB ¥ COeNMHEHUN B IPYNNAX K Iie-
PUOAAX TEPHAOIHYECKH cucTeMe! 91eMeHToB .1, Meugeneesa (TIK-2, [TIK-3),
OCHOBHbiE METOABI M3YUEHHA CIPYKTYPHl M CBOWCTB Heopranuueckux serects (ITK-2,
IK-3},

OCHOBHLI® TIONIOMKEHHsR TeXHUKH Oe30MacHOCTH OpH pabore ¢ HeOpraHUuyecKuMH Bele-
creamu (T1K-2, TTK-3)

BJ/IAAETE:

OCHOBHBIMH NOHATHAMY ¥ TepMUHaMU Hayky «Heoprannueckas xvmms» (T1K-2, [TK-3),
SHAHHAMH O COBPEMEHHRIX METOJHX MCCIeZ0BaHWsA HeopraHWyeckux coeaunenwd (11K-2,
IK-3),

HaBBIKAMM  [POBEACHMA XMMHUECKOTO  IKCIIeDHMCHTA, MeTOJaMH  IIONIyYEHWUT H
HCCIIeAoBaHusa XUMHUYeCKux BettecTs (11K-4),

HABBIKAMM paboThl Ha COBpEMEHHOM YueBHO-HAYUHOW anmaparype OpH [POBE/CHHUU
XMMHYeCKHX 3KCriepuMenTos ([1K-6),

METO/aMH DETHCTPaLmy 1 06paboTxu pesybTaToB XMMEUeCKOro sKcrepumMenta (TTK-8),
mMeToamu K Oesomacsore o0paujeHHs € XWMMYECKUMH BEIECTBAMH C YUeTOM MX
Gu3MgecKux U Xumiueckux ceodicrs (TTK-9).

YMeTh!



T/IAHWMPORATE ¥ OPTaHM30BAaTh SKCIIePHMEHT 10 HeopraHHYeCKOM XUMHH,

* yoKa3areilbHO OOCYIKIATL TeoperdwyecKWe Y TIPaKTUuecKue npobneMbl HeopraHW4ecKoi
xumuM (OK-5-10, OK-14);

® [DHMEHATH MOJYUeHHbIe 3HAHHS W HABLIKH TIPH BLITIOMHEHWM KYPCOBBIX M JHTUIOMHBIX
pabor,

® YMETh HCII0/B30BaTh 3HAHUA [0 HeopraHWdecKod XUMMH B OVAyie# npodeccHOHANBHOR
JAesTebHOCTH,

4. O0m@as TPy/0eMKOCTb JMCHUMIVIMEL! 12 33ueTHEIX eMHUE U BHALI yueGHol

paborbl.
TpyaoeMKOCTS (B
CCOTBETCTEHY C
yueBHEIM IIAHOM)
(vac) Pacripenenesye Mo ceMecTpam (s
COOTBETCTRHH € yueOHBIM ILTaHCM)
Bug yuebroli paboTst (gac)
Beero 1 2
AyIITODHBIE 3aHATHA 222 114 108
Jlexumu 111 57 54
IlpaxTyaeckue saHATHS - - -
Cemprapsl - - -
JlabopatopHbie paboTHL 111 57 54
Jpyrre  BUAB  ayJHUTOPHBIX 68 34 34
pabor: 3aHATHS B
VHTEePaKTUBHOM dopme
Apyrue Bujst pabor: 3K3aMen 54 23 26
CamocToaTenpHan pabora 156 78 78
KypcosoH rmpoekT (pabora) - - -
Pethepar - - -
PacuérHo-rpaduueckue - - -
paboThE
MDODPMBL TEKYILerQ KOHTPOSE - Konnoksrymsl, KoanoKksuyme,
KOHTDPOJIbHbIE KOHTPO/LHBIE
paboTs, paboTsy,
TECTHPOBAHUE TeCTHPOBAHHE
DopMEI NPOMEXYTOUHOK DK3aMeH JK3ameH
aTTeCTAIFH B COOTBETCTBHH C
yueOHBIM TUTAHOM

5. Cogepikanye yyebHo# JHCHUI/IMHDL.
5.1. Pazdens: yueGHoll OUCHLIN UMb




Ne | HaumenoBanme Aya@TepHbEe YaChl Camocrosn-
o/ pasgena TeALHAA
AMCOUITHHBI BCEro JIEKOEH | Npakre- | Jadopa- Bru. p(a:ii;jr)a
(Temel) HecKHe TOpHBIE HHTEPAKTHB-
{ceMuHa- Hbie opMBI
poi) obDyueHns
1 cemectp
1| OnmemenTrl 17-# 22 10 12 6 14
FPYIIILD
2 | DnemMenTsl 16-1 24 12 12 8 16
IDVIHIBI
3 | OnemenTsl 15-i 22 10 12 6 14
TPVIIIBL
4 | Dpemente: 14-1 22 10 12 6 12
TDVIIIBI
5 | 3nemenTs! 13- 17 8 9 4 12
TPVIITLL
6 | OnemMeHTH 18-H 4 4 2 10
I'DVIIIbI
7 | Obmaz 3 3 2
XapaKTepUCTHKA -
AEMEHTOR,
Hroro 3a nepsblid 114 57 57 34 78
CeMeCTp
2 ceMecTp
8 | Snemente! 1-# 10 6 4 2 8
IDYIOR
9 | DneMeHTRI 2-1 8 4 4 2 4
I'DYITIBL
10 | Dnementsl 3-H 2 2 4
DY
11 | DnemedTn! 4-H 4 2 2 4
TDYIIIIRI
12 | DmeMeHTH 5-H 8 4 4 2 6
TDYTIIEL
13 | DneMeHTH! 6-H 12 4 8 6 8
PDVIIIIBI
14 | SnemenTs! 7-# 12 4 g 6 10
TDVIIIEL
15 | 3nemenTn 8-10-H 16 8 8 6 10
rpyIn
16 | 2nemenTrl 11-H 12 4 8 4 10
T'DVIIIbI
17 | DnemenTnt 12-H 8 4 4 2 4
FPYIIIL]
18 | OcobennocTu 8 8 2 10
KHMMH JIAHTARHUI0B
¥ aKTHHWIOB.
19 | Obiyas 8 4 4 2
XapaKTepUCTHKa
MEeTa/LIOB.
Witoro 3a BTOpOi 108 54 54 34 78




Ne | Haumenopamue AyAUTOpHBIE Yachl Camocros-
/o pasjena Te”é’ﬂaﬂ
JUCOUNIIHHBI BCErD JeKnuH | npakTH- | gabopa- B 1.u. p(aq; Cl;a
(TEMI:J) gecKre TOpHDBIE HHTEpaKTHRB-
(cemuEa- HELe QoML
pPhI} obyueHHd
CeMECTp:
Wroro 222/ 111 111 £8/30,6% 156
6,17
5.2. Codepsicasiie pazdenoe OUCYUNIUHDL:
(1 cemectp)
5.2.1. Saemenmpt 17-U epynnbi Tlepuoduueckoil cucmemut [ F. Meudeneesa. Qbmas
XAPAKTEPUCTHKA AaTOMOB 3/IEMEHTOB. XAapakTepHble CTelleHW OKUCIeHHMS. Crpoerye

ABYXaTOMHBIX MOIEKY/1. VI3MeHeHue XMMUUeCKOH aKTHBHOCTH B DAY IBYXaTOMHBIX MOJIEKY/
raZioreHos. Biasmue MeXMOZEKYNAPHOTO  B3auMOJCHCTBUSL Ha arperatsoe  COCTOAHMe
rajiorenos. ®roep, PactipoctpanenHocTs B nprpoge. Ilpocroe Bemectso. [lomyyaenue, (usuko-
xumuyeckde cpoicrea, Coegunenus ¢ropa (-1). Proposogoposy u  PropoBoiopoiHas
(rraBHKOBag) KucnoTa. JlonyueHue ¥ (QUSHKO-XMMEUECKHe CBOHCTBA. DTopuAbl H
rugpodToprabt. [IpumeHenme ¢ropa W ero coefuHenwi. Xuop. PacrpocTpaHeHHOCTh B
npupoge. Tlpoctoe pemjecte. [lonydenue xjiopa B NPOMBIIVIEHHOCTH W B 1a0OpaTopHu.
DU3HKO-XMMUYEeCKHe CBOMCTBA. Peaxuuu aucnponopuposuposanys. Coexudedus xiopa (-1).
X/OpoBOZOPOZ U XI0POBOJOPOAHAd (Co/miHad) KucaoTa. [lonyueHre B NPOMBOIVIEHHOCTH U B
maboparopun. Pusuko-xuMuueckde cpoiicTea. Coegurenns xmopa (I). Hurtpup ¥ OKCHA.
XnopHopatucTas KucnoTa. [lomyuenne n @3MKo-XuMHUeckue cBolicTBa. JKapesieBas BOZa.
OxucirebHsle CBOHCTBA coegunerni xnopa (). XaopHas u3gects. [MosyueHue n XxuMuueckye
ceolictea. Coepurenus xnopa (II). Xnopucras kiciora. Xioputel. CoefuHenus xiopa (V).
XnopropaTad KHUCAOTA, XJ0parel. beproserosa coib. [losyueHwe M XMMWYeCKHe CBOMCTBA.
Coegrrerms xiopa (VII). Oxcug xiopa (VID). Xnopras kucnora. Ulepxmopatst. [loayuenue.
DUBHKO-XMMUUECKHe CBOHCTBA. VISMPHEHHE XUCIOTHHIX W OKMC/IWUTEILHBIX CBOMCTE B pAAY
KHCIOPOJICOAEPIKALLMX KHCIOT XJ10pa M OKUCHATENbHRIX CBoHCcTB B psigy ClO - ClO,y ClOy -
ClOs. Tlpuvenesne xjiopa W ero coefuHeHyii. bpoM, Hoj, acTar. PaclpoCTpaHeHHOCTL B
upupoge. llpocteie BemecTsa. [losyueHie B NPOMBILIEHHOCTH ¥ B gabopartopud. OU3NKO-
XUMUYCCKHe CBOHCTRA. Coenrnenus Opoma, Moaa, actara (-1). [anoreHoBo0pOALl H ¥X BOJHLIS
pacTBopbl. Cnocobbl  TOMyUeHHS! TajloTeHOBOAOPOAOB. DH3MKO-XMMHUYECKWe CBOHCTBA.
34KOHOMEDHOCTH H3MEHeHMs CBOHCTB B DANY TAIOTEHOBOJAODOZOR M UX BOJHBIX PACTEODOB.
Coemumenns 6poma (1), woga (1). Coegunenus 6poma (V), uoga (V). Coegurenua 6poma (VII),
nopa (VII). TlpumeneHye NPOCTHIX BEHIECTB U COEJUHEHMH 3MIEMEHTOB NOATPYIUIE! Opoma.
Brosorugeckad podib p-371eMeHToB VI TPYTIEL '
5.2.2. Dnemenmbt 16-i1 2pynnoi ITepuoduueckoll cucmemsl []. M. Mendeneesa. Obmas
XaPaKTePUCTHKA aTOMOB 3/eMEHTOB M NPOCTLIX BelieCTB. XapakTepHBIE CTEIEHW OKWUC/IEHUA.
Kucnopog. CrpoeHue MONEKY ALl KHCR0poja ¢ nosuiui Metogor BC u MO. Tlopsgok, nmHa u
SHeprus CBssu MojieKynsr O: 1 woHoR O, , Oy , 0%, Ioyuenye KUCIOPo/a B 1a00PaTOPUH H
MIPOMBINIICHHOCTH. PH3HKO-XHMMYECKye CBOMCTBA KUCIopofa. CoeguHeHud KHCIOPOZa.
3aKOHOMEPHOCTH W3MeHEeHHS CBOHCTB OKCHAOB, THAPOKCHIOR UM KHCIOPOCOALDIKAIIK KHCAOT
110 nepuogam 1 rpymiam HC. Boga. Crpoenue monekyasl Bogs! ¢ nosuiui merofos BC u MO.
PH3MKO-XMUuecKHe csoicTea Bogel Iepokcuanl [lepoxcua Bogopoga. CTpoeHHe MOJIEKYIIBL.
[onyuenve ¥ (QUSHKO-XUMUWYECKWe  CBOHMCTBA.  OKMUIMTENLHO-BOCCTAHOBHTEIRHAS
JBOVICTBEHHOCTL MEPOKCHAA BOZOPOJa. Peakipst AHCIIPONOPIMOHHpOBAHMA. Hagrepokcuas!
Oson. CrpoeHue Monekyanl. [lonyueHre ¥ QU3MKO-XUMHYeCKHe CBOHCTBA. (O30HOBHIL CJIOMH.
{lpuMeneHmne Xucaopoja, 030HA, Iepokcuzoe. Cepa. XapaxkTepHble CTeleHM OKUCIEHE.
Haxoxzgenue B mpepofie (camopofHad cepa, CyAn(aThi, XaabKOTeHHAsl MeTtainos). IIpoctoe
BIIECTBO. AOTPOTHEEE MOAWdMKaupy  cepel. Ilonyuenme cepel. OU3KMKO-XMMHUECKHE



cpotictBa. Coepunenus cepwl (-2). Cepoeogopos. Crpoenne mosexysel. [lonyuenne. PH3MKO-
XMMHYOCKHE — CBOMCTBA.  BoccranopuTennHele  cmojicTBa  ceposojopofa.  Cynmeduisl
Homcynehans ¥ nomacyasdust. Coegunenns cepul (IV). Oxcuy cepst (IV). Crpoenme
MoeKyssl. [lomyuenre ¥ ¢wisMKO-XUMMueckue cBodctBa. Cyab(utel.  OKHCUTENTBHO-
BOCCTAaHOBMTEIBLHAA JIBOHCTBEHHOCTE coefmHeHUH cepul (IV). THOMWIXIODHA, CTpOeHMe
MOAEKYJIBL, nosyverne, ceouctea. Coegymenus ceprl (V1) Oxcuzn cepet (VI). Crpoenue
Monekysbl.  loayuenwe n  (Qusuko-xuvmueckde cpoiicrBa. Cepuan xuciora. Crpoeume
MoeKyibl. [Monydyenne cepHOH KHCIOTH B NPOMBIIIEHHOCTH, DUSHKO-XMMHUSCKHE CBOMCTBA
CepHOM KHUCAOTHL. OfleyM. PU3MKO-XAMHYecKHe CBOHCTBA. B3auMozeiicTEHe cepHON KUCTOTEHL C
MeTajiaMi.  BrMgHMe KOHUEHTPAauwH KMCIOTHI W @KTHBHOCTH MeTanda Ha CTeleHb
BOCCTAHOB/IEHUS CepHONA  KHUCAOTRL  Cyabdarel. Twuocynbdarsl. [IepOKCOKHCIOTH  CEphL
[MepokcomMoHOCepHad KucioTa (KHciaoTa Kapo), mepokcogucephad Kucaota. [ToMTHOBOBEIE
KUCOTEL [lo/micepHele KUCNOTEL [IpHMeHeHMe cepbl M ee coejpHeHUH. Bruoiornueckas ponkb
coefuHeHMH ceprl. TOKCHMYHOCTE Coe/iuHeRnH ceprl. Cened, Te/uIyp, moaoHMHA. Haxoxmenue B
npupoze. lIpoctbie BelecTsa. AIOTponykie Moguhukanyy. [Honyuernie. PU3HKO-XHMHUCCKHES
ceotictea. CoefuHenus cejieHa (-2), temwrypa (-2), moiopus (-2). ITonyueHme u QU3IMKO-
XUMHUECKMe CBOHCTBA. [I3MeHeHMe KHMC/IOTHO-OCHOBHBIX M BOCCTAHOBHTEABHBIX CBOHCTE
XaMBKOreHOBOAOPOIHLIX KuCT0T. Coemunenus Se(IV), Te(IV), Po(IV). Oxkcupel. Cenenncras
kueiora.  [lonyuenwe ¥ Qusuko-xuMuayeckue (BolicTBa. CpaBHeHME KMCJIOTHBRIX U
OKMCIHTe/IBHO-BOCCTAHOBHTEIBHBIX CBOMCTE CepHUCTON H CeNleHUCTOH KHCaoT. COeTHHeHWs
Se(VD), Te(VI), Po(VI). Oxcuapr Se(VI), Te(VI). CeneHopas K¥CIOTa ¥ TETyPOBAs KHCIIOTHI.
CpaBHeHHe CBOUWCTB CEPHOM, Ce/leHOBOH W Te/IYyPOBOM KHUCIOT M ux conedl. [IpmmeHenwe
cereHa, TeJuIypa v NOJOHHA W UX COeJMHeHui. Bruonorudeckas posb coejgHenui ceieda.

5.2.3. Bnemenmpr 15-1 epynnet Ilepuodudeckoil cucmembt JI. H. Mendeneeea. Obmas
XaPaKTepUCTUKa aTOMOB 3NEMEHTOR M IIPOCTBIX BeleCTB. XapakTepHBIE CTeleHH OKMCICHHS,
Azor. Crpoenve monexyns1 asora (vetogst MO u BC). PacipocTpaHeHHOCTs B HPHPOZE.
lpocroe Bewecrso. Tlonyuende a30Ta 8 NPOMBIWIEHHOCTH M B JAaboparopud. OU3MKO-
XUMYYeCKre CBOHCTBA a30Ta. CoefuHenua asora (-3). Ammuak. CTpoeHue MOJeKyJIbl,
Iojlyuenre aMmpaka B MPOMBIIIIEHHOCTA W B 1a60paTopui. PH3MKO-XUMUUECKHe CBOHCTRA.
Peakijuu nprcoeuHeHus, OKUC/TEHNS ¥ BOCCTaHOBeHuA. ['HIpaT amvuaka. ColM aMMOHMSL, MX
nomyueHue # csodcrea. TepMuueckas yCTOHUMBOCTL cojiell ammomums. 'ugpomus comeit
ammorust. Hurpupsl. CoepuHenna asora (-2). ugpasuH. Ilonyuerue. DU3HKO-XUMHUECKHC
cBoiicTBa. BoccTanoBuTe/IbHBIE CBOHMCTBA THApasyHa. Coeunenns asoTa (-1). [HApOKCHIaMuH.
lHonyuenme, Qusuko-xuMuueckue cpoiicTBa. CpPaBHEHMe OCHOBHBIX M OKWC/IHTETLHO-
BOCCTAHOBUTE/ILHBIX CBOMCTB aMMUAKa, MHADasHHa U rEApokcHnamyHa. Coenunenus asota (117).
Okcup, asotucrag Kucnora. CTpoeHne Monekya [Tonyuenue. PHIMKO-XHMHUECKHe CBONCTBA.
OxpcmTe/bHO-BOCCTAHOBUTE IbHbIE CBOHCTBA coeuneruil azota (L), Coegwrernna asota (V).
Oxcuy azora (V). Ctpoerrie monekyet. Tonyuenve, OU3MKO-XMMUUeCKHe CBOMCTBA. A30THas
kucioTa. Crpoende moJekyisl. Ilonyuerye B IPOMBIIUIEHHOCTH W jaBoparopun. OHsuKO-
XHMUUECKMEe CBOWCTBA. B3auMofelicTBre MeTa/UioE ¥ HEMETA/UIOB C a30THOH KHCIOTOH.
BrusiHHe aKTHBHOCTH METa/lIa ¥ KOHIIEHTPALMK KHUC/IOTEE HA CTereHb BOCCTAHORICHMS a30THOM
KuCjtoTsl. 1lapckas Boaxa. Hurparel. TepMurdeckoe pas/oykeHue HUTPATOB. A3u BOZODPOJA.
AsuposogoponHas kucnoTa. Oxcug guasoTa (Becemsufi ras). Oxcwgwl asota (1) u (IV).
Crpoenrie Monexyn. Tlomyuerre H (QH3HKO-XUMUYECKHE CBOHCTBA. [IpUMeHeHMe a30Ta ¥ ero
coejuHenuit. brojorudeckas ponb asora. Kecconnas Gosestn. @ocdop. PacrpocTpaHeHHOCTS
B mpupofe. Ilpocroe BemiecTBO. AuuioTpormbie Mopanudukamupd. llomyuenme Qocdopa B
TPOMBIIUIEHHOCTH. DH3HKO-XUMHUUeCKHe cBoHcTBa. CoemuHenus docdopa (-3). Bogopoassie
coepumenia docopa. [onyuerme. Pusuro-xuMmudeckre csoiicrsa. Coenunenns docdopa (1).
DocoprosarucTan (GocpuHopas) rucsora. CTpoeHHe MONeKy/bl IlomyueHse. PH3HKO-
XMMUYecKne coicTBa. Coegunents pocdopa (L), Oxeng bocdopa (). Crpoerne MoAeKY L.
Pusuko-xumuyeckue ceorcta. Pocdopucrag (doedoHoras) kucnora. CTPOSHUE MOCKYIBL
[Tonyuere. PusuKo-xuMueckie cBoictea. CoeguHenns docopa (V). Oxeus docdopa (V).



Crpoenue Moneryabl [lonyuenve. Pusuko-xuMudeckre csolcTea. Opro-, MeTadocopHad U
audocopras KMCHoTEL CTpoeHue Mo/eKy . [Tonydenre B NPOMBIIJIEHHOCTH 0pTO(oCchopBoOH
KUQIOTEl.  (Pr3MKOo-xuMuueckue  ceoiicrsa.  (CpaBHeHWe — KMOIOTHBIX,  OKHCIUTENBHO-
BOCCTAHOBHUTE/LHBIX CBOMCTB M TePMHUYECKOR YCTORUMBOCTH KHCIODO/ICOMEPKAIINK KACHOT
docdopa (1), (HI), (V). Dochopueie yaodbperus. [pumerenne docdopa ¥ ero coeguHeHHH.
Buonorsaeckas  pome  coefumHendi  Qocdopa.  MpHIbAK, CypbMa,  BHCMYT.
PacripocTpagensocTs B npupoge. IlpocTeie Bemlecrsa. [TosyueHue. PU3HKO-XUMHYECKEe
csodcTea. CoefiMHeHMs MbIIBAKA, CYPBMBI ¥ BHCMYTA (-3). Tuapumel. [onyuenre. OM3HMKO-
XuMUYecKye CcBoHCcTBA. ColocTaBneHre CBOMCTB BOZOPOIHBIX COeMHeHHI asora, (ocdopa,
MbIUBIKA, CYpbMbl M BuCMyTa. (Coepmmenus Melubaka (OI), cypemer (1), eucmyra (L).
Honyuenne, OUSHKO-XMMHYECKMe CBoiHcTBA. MbBUHLHKOBUCTAS KHCAOTA U APCEHMTEL
CoefuHenus mplubsxa (V), cypeMit (V), sucMyTa(V). Okcupsl. MbBUIbIKOBad KHCIOTE W
apceHatel. (CpaBHeHMe KMC/IOTHO-OCHOBHBIX ¥ OKUCIHMTEILHO-BOCCTAHOBUTE/ILHEIX CBOMCTB
OJHOTUIHBIX COAUHEHUN MBIITLIKA, CypeMBI H BUCMYyTa. OKHCTHTENLHBIE CBOHCTBA
coeauennd pucmyta (V). [IpuMeHeHue MBULLSKA, CYPhMbL, BUCMYTd M MX COEJMHEHEIL.
Tokcuueckoe etiCTBHE COeAHHEeHHN MbIITbAKA.

5.2.4. Dnemenmbt 14-ii epynnst Iepuoduueckoll cucmemst . U, Mendeneesa. Obmras
XapDaKTEPUCTHKA AaTOMOB  9/IeMeHTOB., XapakrepHble CTeTIeHHM OKHCHEHHA.  YTaepoj.
AnjoTponHpie  MogMbHKaumy. PacnpocTpaHeHHOCTh B OpHpoJe. XEMWUECKMe CBOHCTBA
yraepoza. Kapounel Ilostyuenye i GH3NKo-XAMUEYeCKHe cBoHcTBa, CoempHenus yraepoga (IV).
Yrnekucapti ras. CTpoeHue Mojeky/ael [osyueHre o QH3UKO-XHMHUECKME CBOHCTBA.
Kapbonartsl, vx cpofictea. Cepoyrnepos. ®ocred. TuokapGosarst. [Tuanamuanl. LiMaHats ¢
THoluadatbl. Kapbavma.  Coegumesus yriepoja (1I). Okcmpg yraepoga (II). Crpoeuwe
monekyasl (Metognl MO u BC). Iloayuenue u OH3uKo-xUMHYecKHe CBOHMCTBA. Llsanm)
BOJOPOAA, IMAHOBOAODOJAHAA KHCIOTA (CUHWIBHAA KHCHOTa). [lomyuenme ®  QHIWKO-
xuMuYeckye CBolcrea. Luad. TlpuveneHMe HPOCTHIX BEIECTB W COENWHEHME YIMIEPOJAA.
Kpemuuii. Haxoxpaenue B npupoge. IHomyueHne 1 QU3MKO-XUMHUECKHE CBOMCTBA KDEMHMSL
Cumanygel. Kapbup xpemuma. Tamorenuan! Kpemuws, DexcadTopoxpeMHHeBas KHCIOTa, ce
comi. Cuianbl. CtpoeHme, HojIyyuerye W CRotcTBa. CpaBHEHME CBOMCTB CHNAHOB H TIpefe/bHEIX
YINIEBOZOPOA0B. Kuciopoanete coenuHenusa kpemumug. Oxcup xpemswmst (IV). Kpewmuuerne
kU0t CBOMCTBA KpeMHMeBbIX KucioT. CH/IMKares, HoaydeHye ¥ npuMenenye. CHIHMKATLL
Oxkcup xpemuus (II), nonyuenwe u cpofictBa. [IpuMeHeHME KDEMINA H €T0 COCOUHCHUI.
epmanuii, 01680, cBHHEN. PacripocTpaHeHHOCTE B Nipupoe. FIpocTsie BelecTra. [lomyueHue
U (Qu3MKo-XUMHMUYeckye CBoficTeRa. AmQorepHeie CBOHCTBA 0/70Ba M CBHHIE. COegMHeHMS:
repmanus (II), onoBa (II) u ceumiga (1), VisMeHeHUe KMCIOTHO-OCHOBHBIX M OKMCIMTEILHO-
BOCCTAHOBUTE/ILHELIX CBOHCTB COeJHHEHUH €O CTeleHbI0 OKUCTIeHHs +2. CoeuHEeHHST TeDMaHus
(IV), omoa (IV)}) u ceuuua (IV). M3Mmenennwe KHC/IOTHO-OCHOBHBIX K OKHC/IATEILHO-
BOCCTAHOBUTENBHALIX CBOMCTE COefMHEeHHH CO CTeflelbio oxMcnexus +4. TipumMerenne repManms,
O/I0Ba, CBHHUQA M MX COeIMHEeHNH. BHOoMoruyeckas posib 91eMeHTOR 14-3 rpyrieL.

5.2.5. 2nemenmpt 13-1i epynnbt ITepuoduueckoll cucmembt J. M. Mendeneesa. Obmas
XapaKTepUCTHKE aToMop s/eMeHToB. bop. Haxoxpgeuuwe B npupoze. Mopudwmxanuu Gopa.
Mosyuemse Gopa. ©usMKo-XMMHYeckwe cBolicrea. BurapHsie coemuHenns 6opa. Okcwup,
Kapbuy, HETpHA, ranorenuznt Gopa. Terpadropofopras kucinora, ee comu. 'mapuael Gopa.
Homengnatypa. Jubopan. Crpoenue Mosekynsl IlonyueHse # cBoiicrsa JubopaHa. BopHbie
KHCTOTBI, X Coju. [Ipumenenuve 6opa v ero coefuHenwil. AsoMmmuuil, Haxoxzgenue B
npupoge. [lonyverye amrOMHHMS B NMPOMBELVIEHHOCTH, DH3MYECKHe W XUMUYECKHEe CBOMCTBA
amompsmst. Crmassl amomunua, Oxeug anomudua (1), Tunpoxcns amomunus. Tlonyuenue,
cporicTBa. CynnQHp, HMIDH, TafIOTEHWOB, TUADHA ATIOMMHEA.  [UAPHI0ATIOMHHATHI
HIe/IOYHBIX MeTas/IoB. [IpyMeHesHe AFOMUHMSA ¥ €70 COeTHUHeHHH amoMITHNA. [asuiui, HHui,
Tanmi. Haxoxzgenue B ripupogie. [Tonyyenve, QH3MYeCKHe U XUMHUECKIE CBORCTEA TajumMs,
HHU, Ta/LKs. VISMeHeHUe YCTOHUHBOCTY COeJHHeHHN, COAepKAIUX Ia/lUIMH, WHAHH, Tanami B
CTemeHy okucaeHus +1 u +3. Coequnenns raamms, uHsust, Tamnus (1), OKCHALI ¥ THAPOKCH/EL.



Coenunenna ramest, uaand, Tawws (1), Ipumerenue raums, HHIWA, TAIHA ¥ X COe/IMHeHWH,
TOKCHMIIOCTE Ta/IST U €10 CORNHHEHUH.

5.2.6. ODnemenmnt  18-ii epynner  ITepuoduueckoll cucmembi A H. Menoeseesa.
OcoGeHHOCTH  3/1€KTPOHHOIO  CTPOEHMS — ATOMOR UWHEPTHBIX  ra3oB. HeycToHuHBOCTS
ABYXaTOMHEIX MOJIEKY/] RHEPTHBIX Ia3oR (Ha TpuMepe Temmws, merod MO). Pusuueckue
CBOHCTRA MHEPTHBIX Ta30B. Haxoxaenve UHePTHLIX razos B IPUPOAe, CIIOCOOB! PasAeNeHns X
cmeceit. [uTopua, reTpadropus, rexcadropus KCeHoua. Tpuoxcny kcenoHa, OKMCIUTEIbHBIE
CBOHCTBA GTOPHAHBIX M KMOIOPOAHBIX COEAHHEHNH KCEHOHa. PTOpHAHBIE COCNUHEHHS PAjOHA
1 Kpurrona. [IpuMenenyie HHEPTHEIX rasos.

5.2.7. O6was xapaxmepucmuxa p-31eMeHmos. OKCHAR], THADOKCH/IBI, KHUCAOTHY, COJIH.
Mertogpl onyyenus ¥ CBoRCTBRA.

(2 cemectp)

5.2.8. Snemenmbr 1-{i 2pynnbt Hepuoduueckoil cucmenms A. H. Mendeneesa. Bogopep,.
CTereH! OKUCIeHNs, XapakTepHele JUIH BOLOPOJA. Y HHKA/IbHOCTS CTPOEHHKA aToMa BOAOPOJA.
OO0WHOCTE CBOMCTB BOAOPOA M TalOTEHOR, BOZIOPOAQ U INEJIOYHBIX MeTalioB. M30TOomBI
BOZOpOAR: TIPOTHH, Aebirepuit m Tpuruil. Haxomgenwe Bojoposa B npupoge. ObpasoBaHue
Tputha B arMocdepe. Pasmepn! atoMa M woHOB. [To/ryueHne BOAOPOJA B IIPOMBIIUICHHOCTH B
nabopatopun. OUMYECKHe W XUMUUECKHE CBOMCTRA. TexHWKa Ge3s0macHocTy npu pafiore ¢
BOfioponomM. [lpumenenue sonopoga. [uapuasl TuIpHAL ¢ KOBA/ICHTHLIM, HOHHBIM THIIAMM
CBsA3ei. PacTBOPHMOCTE BOAOPOZA B METayiax. Ionyuenne, Qu3HYecKHe W XHUMIYECKHE
CBOMCTBA TUADHAOR. 3aKOHOMEDHOCTH W3MEHeHHS (hU3HYeCKHX M XUMUYECKMX CBONCTB
ruapunos B rpyrmax IIC. Tipumenenve Bogoposa v ruapuior. Ile/iounnbie MeTa b, Oban
X3PaKTEPUCTHKa ATOMOB 3/TeMeHTOB. Haxomzaenue B npupoge. ITomyuesue. (Duspueckue H
XHMUdeCKUe CBOMCTBA. BuHapHble coegmmerus. ['anoreHugel, OKCUIDL, CYIbQUABI, HUTPUILI,
KapOuanl, rugprast. Momyuenne u ceolicTea, I'nppokengipr. Tomyuenue, GUINKO-XUMHUECKHE
cBoiicTBa,  CBOHCTBA, nOAyYeHMe COMeH. Honyuenue coapl. KamfiHbie ya06peHus.
Hanrepokcuiel 1 030HuEL [Tonyuenue # CROGECTBA. IlpumeHere H{eNOUHLIX MET&/UIOB H HX
COe/{MHEHHH. BHOIOrHYecKas PoJb HOHOB HATPHA ¥ Ka/usL.

5.2.9. Daemenmot 2-ii epynnbi TTepuoduueckoll cucmemn: A. M. Mendeneesa. Qbias
A4PAKTEPUCTHKA AYOMOB 3/71eMeHTOB. bepmamuil. Brusmue ocofeumocrell cTpoenus aroma
Oepwimmst ma csoiicTBa ero  coemuHOHMIA. PaClIpOCTPaHEHHOCTs Depu/iHg B HPHUpPOJe.
Honyyerre W U3MKO-XUMHYECKHE CBOMCTBA Oeprunmia. Coegunenust Gepuama. OKCHA ®
ruApokcHy Gepwmis,  [osmyuerse  CROMCTEA, Tanorenmgst, cymndmg, vutpuy Gepuimas,
Kapbug aubepuiiest. AMBOTEPHOCT, GEPH/LIUA B ero coepuuenii. [lpumenenue Gepuims w
ero coejuHeHHH. TOKCHUHOCTb Gepuiims 1 ero coeuHeruil. Marsmii. HaxoxaeHie MarHug B
npupoge. Ilonyuenne maruus. PUsMUECKHe ¥ XUMHUECKHE CBOMCTBA MATHA Orcug u
ruapoxkcun Maraus. Coms marawst, [IpuMeHeHHe MArHESI M ero coemvHenyi. JuaroHamnHoe
CXOACTBO CBOWCTB  COEMWHOHMM MAarHus ¥ JIMTUS. Hlenousozemenslbe  MeTALIBL
Haxoxzenne & mpupoge. ITonyueHHe MeTamion. DUsUTecKde H XUMAYCCKHE CBOMCTBA.
Oxcupel, ruapoxcuns. TanoreHusl, cymbguapL, HUTPHUABL, alleTH/ICHUILL, FHADHIB Ie/I0YHEIX
MET&/LT0B. KeCTKOCT: BOZEL (BPeMEHHAs, [OCTOSHEaAs). YCTpaHeHME JKeCTKOCTH BOJBL
Crponumit-90. Paauid. IlpHmMeHeHue IeNOYHOSEMEABHBIX METALIOB M HX COBIHMHeHUH.
buonormaeckas posw 33, TokcuuHoCTs CoequHenyit CTPOHLM ¥ fapus.

5.2.10. 3nemenmbt 3-U epynnut Iepuoduveckoli cucmempt A. H. Mendeaeeea. Obuian
XapaKTEpUCTHKA aTOMOB  3/ieMeHTOB. [lpocTeie Bemectsa. [Tosnyuenme: MeTalIoTePMH,
S/EKTPON3 PacriaBoB coned. PH3UKO-XUMUUeCKHe CBolicta, Coegumenus D (). Oxcujgwl,
THAPOKCUAEL TIpHMeHeH e POCTBIX BEIIECTB 1 MX COe/IHHEHHI,

5.2.11. Dnemenmnt 4-U 2pynnut Mepuoduueckoil cucmembt A. M. Menoeneesa. Obias
XapaKTCPHCTHKA aTOMOB 5/eMeHTOB. XapaKTepHeIe CTerleHH OKHC/IeH s, PaCNpOCTPaHEHHOCTD B
npupoge. Ilpocteie semlecta. Ionydedne U HUHKO-XUMHUECKHE CBOMCTEA. Oxcuppl u
TUApaTer  OKkCyaoB 3 (IV).,  VI3sMeHeHMe  KH(/IOTHO-OCHOBHBIX M OKHCTHTENLHO-



BOCCTAHOBHUTE/ILHBIX CBOHCTB OKCHAOB W THAPOKCHAOB B DAY THTaH - radmuii. Ilonyuenue u
cBO¥iCTBa coeuHenwd tarada (1T1). [IprMenenue THTaHa, UMPKOHWSL, TadHHT H UX COSIUHEHHH,

5.2.12. Dnemenmst 5-Ui epynnst ITepuoduueckolt cucmemnt /1. M. Mendeneesa. Obnias
XapaKTepHUCTMKA aTOMOB S/eMeHTOB. XapakTepHble CTelleHH OKHCIeHWA. HaxoKaerue B
npupoge. [losyueHre BaHaxus, HUoOMA M TaHTada, PUBMUECKHE M XMMHUECKHE CBOMCTBA.
CoeuHenyust 3/1eMeHToB 1sTol rpynmel. CoequHenus Banagus (V), suobus (V) u taurana (V).
ITonyuerwe, coicTea. Coepunenus Banagus (1), (II1), (IV). VismeneHye KMCAOTHO-OCHOBHEIX H
OKUCHATENEHO-BOCCTAHOBUTEIBHBIX  CBOMCTE B ps#jax OAHOTHIHBIX COJHHEHHH BaHawd,
Huo6uA W TaRTAla. V3MeHeHMe KHCIOTHO-OCHOBHBIX M OKHC/TATEIbHO-BOCCTAHORMTEMBEBIX
CBOWCTB COeWHEHMA BaHaJMs C DasIMuHOM CTEMeHBH OKUCICHHs. MeTa/yIo0praHmuecKie
COeJUHEHMS.

5.2.13. Dnemenmbt 6-ii epynnbl ITepuoduueckotl cucmemst J]. H. Mendeneesa. Obmas
XdpaKTepUCTHKA aTOMOB 3JIeMEHTOB. XapakrepHble CTelleHH OKUC/IeHus. Haxoxpemwe B
npupope. MetamHueckie xpoM, Monmbzed, Bombbpam. Tlosyuenwe. Pusmueckne W
xumuueckne csoiicrsa. Coepunenuss  xpoma (II). Okcup, ruppokcug, cond. Tlogyuenue,
cBofcTea. BOCCTaHOBUTEMbHEIE CBOMCTRA coegubeHpd xpoMa (II). CoepuHenus xpoma (IID).
Oxcugt, ruapokcug, comu. Iosyuerne, xuMudeckie CBofcTsa. AMQOTepHbIe CBOHCTBA OKCHAA U
ruppokcrga xpoma (1), KomruiekcHeie COeMHEHHS W JBOMHBIE COMM xpoma (III). Oxengsl
xpoma, monubgena u somedpama (IV). Kucmopoausle coefuHenns xpoMa, MomubgeHa,
Bombgpama (VI). Orcug xpoma (VI), nosyuerse, cBoficrsa. Xpomar, Au-, TpH- 1 TeTPaxpOMAThI.
Tonyuenue, cBokcrsa. Oxcupel MomiOmeHa W BoAb(pama (VI), nonaydenue, csoiicTsa.
ConocraeneHye  KHMCHAOTHO-OCHOBHBIX M OKMC/IHMTENLHO-BOCCTAHOBHMTENRHEIX  CBOMCTE
coemunenuyd xpoma (IT), (III), (VI). Tlepokcugmsie coepunenus xpoMa. MeTanioopraHuueckue
coepunerid. [TprMeHeHre Xpoma, MonudzeHa 1 Boabdpama. BrUomoruyeckas posk Moiubaesa.
TOKCHYHOCTL COMHEHUM XpoMa.

5.2.14. Dnemenmer 7-U epynnet Ilepuoduuecxoil cucmemsi . H. Mendeseesa. Obmas
XapaKTePHUCTHKA aTOMOB 3AeMEHTOB., XApakTepHbIe CTeNeHH OKMCAeHus. HaxoxiedHue B
npupoge. Tlomyuenrie # QUIMKO-XUMHUECKHe CBOMCTBA MapraHija, TeXHEWA ¥ DeHHs.
Maprarer (1) u (III). Oxcuapl, THAPOKCH/BL, KX II0/TyUeHHe, CBOMCTRA. CoeAMHEeHMA MapraHiia
(IV). Oxcup wmapranma (IV), monyueswe, CBoOMCTBA. OKMCIMTENLHO-BOCCTAHOBHTETBHAST
ABoHCTBeHHOCTE Mapradl@ (IV). Coepurenns maprasia (V). Coegunenus Mn (VII) Te (VIDD),
Re (VII). Mapramijopasd KHMCIOTa, HepMaHTaHaThl Ilofyuerwie, cBodictBa. OKUCTHTENBHO-
BOCCTAHOBUTENLHBIE PEaKUMH C ydacTHeM coeguHenui Maprauga (VI u (VI). Bimgrame pH ma
OKMC/TUTETbHO-BOCCTAHOBHTEALHEIE  CBOHCTBa Mapramua (VIID). CormocraeneHue KHCTOTHO-
OCHOBHBIX B OKHCJIHTEILHO-BOCCTAHOBUTE/ILHBIX CBOMCTB COEAMHEHMH Mapradia, TexHelus,
DEHMSI B Pa3/iMuHBIX CTETIEHAX OKMCHAeHHA, MeTainoopraHuiueckye coeuHeHns. [IpuMeHerme
Mapraslg, TeXHe s, PeHs H KX COeaHHeHMIA.

5.2.15. Snemenmbt 8-10-ii epynn Iepuoduueckoli cucmemst [. M. Mendeneesa. Tpuaga
Kestesa. OBIas XapakTepUCTHKA aTOMOB TPHAJL! Ke/ie3a. XAapakTepHbe CTeleHH OKMC/IeHUs.
Haxoxpenue B npupoge. ITomyueHwe, UyryH, cTadb. OUIHUECKMe ¥ XMMUUYECKHe CBOICTBA
MeTa/THYECKHX JKeslesd, KobaneTa u Huress. Coegunenus »xenesa (I1), koGanpra (II), Hukens
(ID). . Orcuael, ruApoKcHas!, com. [oayuenne u caolictsa. Coeaumerms sketesa (111), koBansTra
(1), mwxens (HI). Oxcuper, comu. ugpomus conmeit. Coepunenws xenesa (IV) u (VI).
W3meHeHHe KHCIOTHO-OCHOBHBIX K OKHC/IMTEILHO-BOCCTAHOBATEbHBIX CBOHCTB COCTHHEHHIT
wemesa  (ID), (III), (VI). V3meHenye OKHMCIKMTEILHO-BOCCTAHOBUTENLHON — AKTHRHOCTH
COEMHEHMH B DAY *Ke/e30 — HUKe/Ib TIPH Nepexo/ie 0T HUsMIeH K BLICHIeH CTeleH:H OKHUC/IeHIs
SAeMeHTa.  KOMIUIEKCHBIE COEJMHeHHA xene3a, Kobanbra, Hukend. Pome xemesa B
Ouonoruueckux mponeccax. KapBouwisl jxenesa, xofamnTa, HuKens. [IpuMeHeHMe jKeresa,
HUKeNst, KoDaZbla ¥ MX coefuHeHuil. IlrarwHoBble MeTauibl. OOLias XapaKTepHCTHKA
TIAaTHHOBLIX 371eMeHTOB. XapakTepHBIE CTENeHH OKHUCIeHHsa. OUIWYecKHe M XUMHYeCKHe
CBOMCTBA META/LI0B. VisMeHeHVe CBOMCTB coejuHenuil IIaTHHOBLIX META/UIOB [IPU HEPEXOAe 0T
HUBIIEH K BLICIIEH CTeIeHH OKHCIeHHs daeMenTa. CoefuHenus pyterus (VI u ocvua (VIID.



Coeppmierws popust () u upwgua (1), Coemumervs nawiagus (11), mwiatanel (1) u (IV).
Meramioopraniueckue CoefMHEHHT. 3HAUSHHWE KOMIVIEKCHBIX COEJMHEHMH B XUMWH
TUIATHHOBBIX 3IeMEHTOB. TIPUMEHCHYE IIIAaTHHOBBIX 2I8MEHTOB M UX COeNMHeHMUA,

5.2.16. Dnemenmbill-U epynnut Iepuoduueckoll cucmembt . H. Mendeneesa. Obmas
XapaKTepUCTHKa aToOMOB. XapakrepHple CTeHeHH OKWCTeHMd. HaxoxfeHue B HPHpOZe.
Honyuenne meau, cepeOpa u 30501a. DU3MUeCcKMe M XHMMHYeCKHe CRONCTBA MeTa/LTHYECKHX
Mepu, cepebpa, 3onota. Toustre o npobe. Coequnenna meau (11) 1 (I). Oxcuabl, r'EIPOKCHALL,
comd. [loxyyenwe, ceolicrea. Jucnponoprponrposanre Meau (1), KoMimmekcHee COeuHeHUs
menu. Coegunerra Menu (1), Coemunerinn cepebpa (1). Oxcua, com. Monyuexue, croicTRA.
Kommiexcable coenutenys cepebpa. Coenpietms cepebpa (I1), (IT1). Coepwaerns 3omota (1) 1
(IID.  Oxcuppr, comu.  TlonyueHwe, C30MCTBA. KOMITIEKCHBIE COEQUHEHMS 30/0Ta.
MeTajutoopraHudeckue coegurenus. IlpumMerienye Meay, cepefipa ¥ 30/10Ta ¥ HX COeJMHEHHH,
bBuonoruueckas pois Meau.

5.2.17. Daemenmpil 2-ii epynnut Iepuoduueckoil cucmemsr . H. Mendeneeea. Obuas
XapaKTEPUCTUKA QTOMOB. XapakTepHbie CTeMIeHH OKACTeHus. Haxogende B npupoge.
Honydenue. PuzMyeckHe ¥ XMMHWUECKHe CBOMCTRA IMHKA, KaIMMA, PIYTH. AMansraMel.
Coepurenwa wpmka (11), xapmus (11), pryra (I). Okcums, THAPOKCHLRL, comi. [lonyuenne,
CBOMCTBA. AM(POTEPHOCT: LMHKA M ero couiuHeHHN., KOMM/IeKcHble coemusenus npHKa (II),
xapmust (11), prytu (I). Coepunenus pryrs (1), Tlonyuenne u coiicrsa. TpumeHeHue LHKA,
Kanmud, PTyTH B MX COeZMHEHMH. MeTalioopraniyeckie coefyuHeHNs. BUONOTHYeCKas poib
MUHKE. TOKCHUHOCT COeguHeHHH KagMus 1 pTYTH.

5.2.18. Ocobennocmu xumuu AGHMOHUO0E U akmuHuoos. CemeicTRO JIAHTAHOUAOR.
Ofmast XapakTepHCTHKA aTOMOB. XAPaKTepHBIE CTEIEHH OKUCTHeHMA. MaMeHeHue aTOMHBIX
PafyCcOB B DARY JaHTaHOMA0B. Haxomzcrde B npupoge. Ilpocreie semiectsa. [losyuenue,
dusuKo-xuMHYeckue codctea. Coegumenys 3 (111). Orcuasl, THADOKCHBL, COmH, CoequHeH st
2 (D). Coegurenwss 3 (IV). Tlprmencrve NaHTAHOMAOB M MX coenuHeHud. CemeiiCTBo
aKTHHOUZOB. XapaKTepHble CTeReHH OkucieHua. Tlpoctele Beiyectea. [oyuenue, (H3MKO-
xuMpdeckiie cBOHCTBA. Coe/MHenMA T0DMs, ypaHa M IUIyroHus. [TomyueHwe o (H3HKO-
XUMHYECKHE CBOHCTRA. [IpUMEHeH e aKTHHOH 0B,

5.2.19. Obwas xapaxmepucmuxa remanos. 3aKOHOMEDHOCTH H3MEHCHHMA CBOHCTB.
Obinas XapakTepueTHKA — METOJOB IOSY Ul B M XHIMHUECKUX CBOMCTE IIPOCTHIX BEIIECTB U
Coe/MHeHHH MeTaLIOB.

5, /laGopaTopHEI MPaKTAKYM:

Ne Ne paspena

[laumeHoBRaHKUe 1a60PATONHBIX DaboT
/0| IMCTMILIMHLL - PATODHELX D

i ceMecTp
1 52.1 XJIOD M ero coeliiii - 13151 BpOM, MO ¥ MX CORNUHEHUS.
2 5.2.2 Kuonopog, Okcwitr. TTepokcnget. Osom. Cepa H ee CO&/THHPHSL
3 5.2.3 A30T M ero coesnxenua. ocdop U ero coegunenus. CypbMa M ee
COeQMHEHMA. BUCmyT M ero CoeTuieHus,
4 5.2.4 YTiiepog v ero cocivHenmst. KpeMuuit v ero coeumenyst. QnoBo, CBHHEL]
Y UX COeIHEH: 7.
5 5.2.5 Bop u amomMuzni’ -« X coefuBEeHAd.
| CeMecCTp
6 5.2.8 Bopgopog # ero cov unerwst. [lenounslie MeTaial ¥ HX COeAUHEeHN],
7 5.2.9 Maruuit. [1len0: 10 3eMebHbIE METa/UTb] H HX COe/IHHEHHSL
8 5.2.11 TuyTasd ¥ ero coe.y 1 eHHLL
9 5.2.12 Banagsil 1 ero coe HHeHns.
10 5.2.13 XpoM, Mosubie . uoIb(paM U HX COeTUHPHUA.

11 5.2.14 Mapranen i ei. o - HeHHS,

12 52,15 Keneso, xobayi1, . Keib U UX COCMHEHNS.




13 5.2.16 Mejp, cepebpo B ux coeHHeHNs.
14 5.2.17 LyBK, KaAMUH, DTYTh U MX COSIMHEHHS.
15 5.2.18 CuHTes coeuHeHuH MeTA/UIOB W HCCTeA0BaHNe WX CBOMCTR.

6. YuefHo-MeTopMIecKoe obecIicueH e JUCTHEILTHELL

6.1. OcHopHasg THTEPATY A 110 JUCHHIUINEE:

1. Axmeros, H. C. Ofwas u Heopramvveckas Xumus : y4ebuuk s Bysos / H, C.
Axmeros. - Y3a, 4-e, pcrip. - M. : Beiciuas wgoa, 2002. - 743 ¢.

2. Axmeror, H. C. Obmas ¥ Heopranuueckas XuMus : yueOGH®K 15 Bysos / H. C.
Axwmeros. - U3g. 4-e, mcrip. - M. : Boicimas mxkosa, 2003, - 743 c.

6.2, [iono/mHure/IbHAA THTEPATYpPA:

1. Kogarnesa, C. B. Ofmas u Heopranuyecyas xumus. Bompocs! u YIIPLKHEHKEA N0 XMMHH §-, d-
1 {-57eMeHTOB npaktasym / C. B. Kosanera, 3. I1. Casuua, B. T1. [nagennen. —TOMCK ;
usgarenscteo TTTEY, 2006. - 59 ¢,

2. Kosanesa, C. B. Obijast u BeopraHuueckas XuMust. Bompock! i YIPOKHEHNHE 110 XHMVH D-
27eMeHTOB | mpaktukyM / C. B. Kopanesa, 3. T1. Casuma, B. TI. ['1ageimes. — Tomcx :
uzgarenscto TTITY, 2006. - 76 c.

3. Kosanepa, C. B. O6maa u neopranuyeckas xuvsd. OCHOBHBIE 3aKOHE! U TePMHUHOIOTHA
KO/IMYeCTBEHHBIX COOTHOIIEHHH B XMMMH : yueOHoe mocobme / C. RB. Kopranera, B. TL
Pnappimes .- Tomek : uznatenscrso TTITY, 2006. - 54 c.

4. Komanepa, C.B. Obinast ¥ Heopramiueckasl XHMHA. [eCToBble 3aHaHMST M 337add 1o
HeOPraHuueckol xmmuu: npaktukyM / C. B. Kosamepa, 3. II. CasuHa. — TOMCK °
m3parensereo TITTY, 2009. - 166 c.

5. Heopranvueckas xumis @ B 3 1. T. 2. XuMMA HeHepexXO/HEIX 7AEMEHTOR : yueOHHK 1718
CTYJ. BRICIL yueb. sasegenwit / A. A. [lposgos [u gp.}; mog pea. FO. J1. Tpetsaxosa. - M, :
Visn. menTp «Axagenmusay, 2004. - 368 €.

6. Heopramaueckas xumus @ B 3 1. T. 3, Xumma nepexogssix iementos. Ka. 1 yueBHHUK [ist
CTYA. BeICil. yueB. sapegenwii / A. A. JIposaos in ap.]; og pen. FO. . Tpetnakosa. - M. :
W3n. nenrp «Axagemus», 2007. - 352 c.

7. Heopramwueckad xumust 1 B 3 1. T. 3. Xumus epexo/HbIX 27eMenTos. K2 : yueBGHHK /11
CIyJ. BRICHL yueb. 3apesienuit / A. A, JIposnos [u ap.]; mog pex. FO. . Tperparosa. - M. :
WVizp. ueHTp «AKagemusy, 2007, - 400 c.

8. Tamm, M. E. Heoprauuueckas xumug : B 3 1. T. 1. PUIRKO-XUMHATECKHIEe OCHOBEI
HEOPraHMueCKoN XHMUH © yueOHUR A CTYA. Bhicil. yueb. sapezjenudt / M. E. Tamm, FO. .
Tpetssros; mof pea. FO. A, Tperssikosa. - M. : W31, 1leHTp «ARagemus», 2004. - 240 c.

9. Vrail, 1. A. Ofniast ¥ HEOPraHWUYeCKas XUMKS | YIeOHHIK /st By30B / f. A. ¥Yrail. - Usn. 4-e,

- M. : Breicimag mikona, 2002. - 526 ¢,

10. Xaycxpogpr, K. Cospemenupll Kypc obmei xmvus, B 2-x 7. T. 1. / K. Xayckpodr, 3.
Komcre6; mep. ¢ anr. - M. : Mup, 2002. -540 c.

11. Xaycxkpoodr, K. CoBpementeiil xype obmiedl xumun. B 2-x 7. T. 2. / K. Xayckpor, D.
Koncrets; riep. ¢ anrm. - M. : Mup, 2002. -528 c.

6.3. Cpeactpa obecnieuenna 0CBOCHUS JUCTIHILTHHBE

Konrpoaupyioias nporpamya 1o o6Lel 1 Heoprasaeckol XumMun: (3/1eKTpOHHBIE BapH-
anT).

*  hitp://www.chem msu.ru —1ekipu (BUe0), My ThTHMEIHbIe Matepuanel, MI'Y,

®  hitp:/www.youtube.com — neKiuH, OB (BHIE0),

@ hitp://www.napometer.ru — 1exkiuu (Bugeo),

¢ hitp://www.rhtu.ru/courses/inorg/ - mextpu (suaeo), PXTY M. J. . MeHpeneera,




e htp://www.chem.km.ry/ - MUP XUMHAY,

e hitp//www.chem?2000.ru/2/tabli.html - Teproanueckas ccTeMa XMMHYECKUX SNIEMEH-
TGB,

e http:/rushirn.ru/books/hooks.hem - anexrpornas GubmIOTEKA 110 XBMIAM,

e htip.//www.cCherupoItay - iMTeparypa [0 XUMEH., OITBITbI (BHAEO),

e hitp://www.himikatus.1u/ -KHWTH 110 XUMHWH, TROTDAMME] U XMMMUECKUe OIIbIThL (BULE0).

¢ hitp://webelements parod.nt - oHadH-CHPABOUHHMK XUMHUIECKUX 37IeMEHTOB,

e http://www.chemm.tut.ou/ - 3aHIMaTe /ILHEIEe OIIBITHI 110 XUMUY (BHLEO),

e hip://www.rushim, 11 — 37eKTpoHHEIe YUeOHUKY,

¢ http:/www.ximicat.Com — KHWIH 110 XMMUKM, BUACOMATEPHAbL,

e htip://chemistry-chemists.com/Video.html - o1erre1 {(Buzeo),
¢ http//www.alhimikov.net/video/neorganika/menu.html - onwiTe! (BHAe0).

6.4. MaTepuaipHO-TeXHMUeCKoe ofecreyeHye ECHUNIIHHBL
Tipoeegerize nabopaTopHslx paboT OCYLIECTRASETCS B CHIELMA/TM3HPOBAHHOH nabopato-

pyu «bo/bnIas xuMHYecKkas iabopaTopys».

Neri/nn | HaumedoBadWe pasgena Hawmenosauue HaumeHoBaHue TEXHHYeCKUX
(Tembl) yuebHOM MaTepyanos obyueHud, ¥ ayJHOBU3YAIBHBIX CPefCTB,
JUCLIMILTAHB! (MO /IS) MAKeTOR MPOrPavMMHOI0 HCTIO/IBE3Y EMBIX C LeHBI0

oBecneyerus JIeMOHCTPaLMK MaTepHaioB
1 3rneMesThl 17-H IpyHIIB HJeMOHCTPALIMOHHbBIE MyBTHMeUHHEIE
QTIBITH MaTepHasbl,

2 DnemeHTEI 16-1 TPyIe! JeMOBCTpaluOHHbLE My mnTHMe THHELe
OILITHL MAaTepHasbl

3 JjieMeHThl 15-% PpyIms! JeMoHcTpalHosHELe MyiipTyme s HEHEe
OIILITEI MATepHaILE

4 JnemeHTRE 14-¥ TPYTUIEL L eMOHCTPaLHOHHbIE MyabTHMefHiHbBIe
OTTLITHI MaTepHans

5 DneMeHTs! 13-1 IPyIns JeMOHCTpaLHOHHELE My IbTHMegUHHELE
OIBITEL MaTepUassl

6 SnevesTs! 18-i rpynns! - MymeTiMe JBHHbIe
MaTepUaILI
7 Ob11as XapakTepUCTHKA p- - My nsTUMEIVHELe
31EMEHTOB. MaTepHasIb
8 OnemMeHTHI 1-H TPYIIIL JeMoucTpartoHHLIe My sTuMe FiHEe
OIIBITE! MaTepHaslbl

9 DNeMeHTEL 2-H IPYIIIbL HeMOHCTPALMOHHDIE MynasTuMeuiHELe
OTIBITEY MaTepUaIb]

10 JneMeHTel 3-H IPyIIbI - My nLTHMe THEHEIE
MaTepyasthl

11 DIIeMeHTRI 4-1 Pk - MyasTUMe HEHbIe
MaTepUabl

12 JnemMerTbL b-1 CPYyIibl HeMOHCTpaUHMOHHELe MynsTuMe TUEHEBIE
OIBITEL MaTepHalibt

13 DJteMeHThI 6-31 TPy JeMOHCTPaIOHHbBIe My aeTHMeIVIHEIE
OITHITH MaTepHasibl

14 DIeMEHTE! 77 PPYIIIIHI JleMoHCTpalMoHHRe MyneTHMeJUHHBIe
OTIBITEL MaTepHaIbI

15 SnementTsl 8-10-# rpytin A eMOHCTPALOHHELR MynsTrMe JHMHBIE




QIIBITHL MaTepHasibi
16 DnemenTsl 11-# rpyTn JemMoBCTpalHoHHEe MynbpTUMeJiHbIe
OITBITHL MaTepHATHI
17 OneMeHTH 12-# IpyIIBI JeMOHCTpalOHHBIE MyipTiMe fHHHEIE
OTIBITHI MaTeDUAJIBI
i8 OcobeHHOCTH XUMUuHR - MymsTiMeTHHRR
JIAHTAHKJOB ¥ aKTUHUAOR MATepPHATIDI
19 Ofiman xapakTepUCTHKA - My neTUMe JVHHbBIE
MeTa/UIOB. MaTepHa/IBE

7. Meroguueckue PeKOMeH/AEM M0 OPraHU3alidi H3YHeHus J{HCIHITHHE5I:

7.1. Metoguueckue peKoMeHJAIH NPenoanareio:

B mepBoM cemecTpe CTYZEHTDI W3yUarOT XHMUIO P-37IEMEHTOB U MX COGAMHEHH, BO BTOPOM —
XMMUIO §-, d-, [-5IeMeHTOB ¥ 1X coejuHeHuH. TeopeTrueckye 3HaHHA, [T0/yIeHHbE 13 Kypca
REKIVH, 3aKPeVIAIOTCS Ha NaBOPATOPHBIX 3aHATHAX, Ha 1aboparopHEIX 3aEaTLsX BRIpabaThiza-
FOTCS HABBIKM ODPAILEHNS CO CTEK/IHHHON U KBaPLEBOH [0CYAOH, MPOCTEHIEAMY H3MEpPHTE b
HBIMH TpUOOpamy, TPHOOPeTaeTCs YMeHHe COGHPATL YCTAHOBKH /I TIPOBEZeHHs mabopatop-
HBIX PAbOT [0 HEOPraHK4ecKoll XuMuY, [ TOLyYeHHs HeOpraHuecKHX BelecTs 1 H3VYeHHA
MX CBOVCTB, OCBaMBaIOTCA NPUEMEL IIPEIapaTHBHOM HeOPraHHUecKOil XHMMH. TIpoMexyTouHEIe
CPesbl 3HARMMA IIPOBOSITCS TOC/LE H3YUEHNA OCHOBHBLX TEM KYPCA: B [IEPEOM CEMECTDE - [I0Jyue-
Hye, PU3HKO-XMMUYECKHe CBOHCTBA, [IPHMEHEHHE, OHONOIMUECKas POflh P-3/1eMeHTOB M HX CO-
e/HEHMH (10 KakAOH IPYIIe), BO BIOPOM CEMeCTpe - T10/IyYeHHe, hH3HKO-XHMIYeCKye CROM-
CTBA, TMpUMEHeHue, OHONOTHeCKas Poib S-, d-, {-3/eMeHTOB M HX COeZMHEHMI (rio kaxpoit
rpynre). IIpoMexyTOUHbIH Cpes 3HaHUi NPOBOAUTCS TOCPEACTROM C/jauu KOJUIOKBHYMOB, BO-
TPOChI K KOTOPBIM COOBILAIOTCs 3apaHee, MHChMEHHO (KOHTPOIbHEIe pafoTs) U (W) TeCTHPO~
BapeM, a TRKKe IpY clade JabopaTopHoit paboTei openogasaresmo. TeCTHPOBAHKE TPOBOSHTCS
€ BCTI0MB30BaHUEM IIPAKTHKYMOB, paspaboTaHHLIX Ha Kaheape Heoprasnueckoil XuMus, ubo &
KOMITBIOTEPHOM K/IaCCe € MCIO/b30BAHMEM CreLMAIbHOM TporpaMMbl. 3aMaHns HAXOAATCS Ha
cafire TITLY. TecTHpoBanue CTYEHTHl MOTYT OCYIIECTRIATL B CBOGOJHOM [OCTYIIE B KAUECTRE
CAMOCTOATEILHON HOATOTOBKH, KaK [0 OTZ/BHEIM TeMaM, TaK ¥ 1O CeMecTpaM. B TeueHue
BCEro Kypca 00yUeHnst CTYAEHTI BLITO/IHTIOT METUBHAYa/bHEIe 3a0aHs, BK/IIOYAIOHIHE Teope-
THYECKHEe BONPOCHL M 33/javy, paspaboTaHHkle IIPeroaBaTe/ MU N0 BCEM H3y4aeMbIM TeMawm
Kypca. [lepBeiif 1 BTOPOH CeMeCTPhI 3aKaHUMBAOTCA UTOTOBBIME 9K3aMEHAMH.

7.2. Metoanyeckue YKa3anus /I CTYZCHTOR:

Kype «Heopramyueckas Xumusi» CTYEHTBI M3YUQOT B TEUEHHE 2 cemectpos. llepeg
HAqa/IoM ceMeCTpa CTYAEHT JO/DKeH 03HAKOMHUTLCA C paspenaMy H3ydaeMoi JIMCIMITVIMEG] |
HX COREPRAHUEM, TIOTYWiTh IepedeHb BOIPOCOB, BLIHOCHMSEIX HA CaMOCTOSTE/ILHYH) paboTy
u Ha sk3ameH. CryzieHT AOMKeH ObITh 3HAaKOM ¢ TpeGOBaHWAMY K VPOBHH) OCBOEHWS
MACHMIIINHEL, OPMAMU TEKYLIEro, TPOMEXYTOYHOIO ¥ MTOTOBOLO KOHTPOAL. B Kypce
«Heopranuyeckas XMMES» 1I0CTE H3YUEHHS KDK/IOIO Pas/iesa JHCIIUIIIAHb] CTYAEHT JOJLKeH
CA4Th  KOAMOKBHYM, HWHIMBHAyalbHOe 3ajaHye, IIPOHTH TeCTHPOBAHKWE M CJaTh
npenogasaTeo gabopatopasie paboTs.

8. <DopMBI TEKYINEr0 KOHIDOMA VCIIeBAeMOCTH M TIPOMEKYIOUHONH  aTTecTalu
08 yUAISTIWXCS,
8.1. Temamura pepepamos (dokaadoe, scce):
1. Hosmyuenne 1 GHU3HKO-XMMHUYECKYE CBOACTRA HOTAXAILKOT HHA-LOHOB.
2. Crpoenne, Ionyqerue 1 GHUUKO-XHMHUECKHe CBONCTEA TIONMMTHOHOBEIX KHCIOT W HX CO-
Jieti.
3. Mera/smyeckye COeMHEHUST BOAOPOFA.
4. DOpMbI HAXOKAEHUA PEHUS B PACTBOPAX.




5. ORHMCIUTENLHO-BOCCTAHOBUTEIBHBIE TIPOLECCE! ¢ YUACTHEM PEHEA H eI0 COeAHeHHIH.

6. OKHCITENBHO-BOCCTRHOBUTEIBHEIE PEAKIJUH ¢ YUaCTHEM THADA3MHA.

7. OKHCTUTE/IBHO-BOCCTARHOBHTE/ILHbIE PEAKLIHH ¢ YYACTHEM MHAPOKCHIAMIHAE.

8.  OKHCHTeNTBHO-BOCCTAHOBUTENBHBIE PAKLMM € YIACTHEM THOLIMAHAT-HOHOB.

9. Ilonyuerue MOMMAHUOHOB B SMEKTPOXUMHYECKUX TIPOTIECCAX.

10. Pu3UKO-XHUMHUECKHE CBOMCTBA KHCIOPOACOAEDIKAIIEIX COeIHHEHMH BHUCMYTA.

11. Du3uK0-XHMUYECKHe CBOHCTBA KUCIOPOACOLCPKALINX COTHHEHIH CYPbMLL.

12. MeToap! CHHTe3a ¥ (PU3HKO-XUMHIECKHE CBOHCTBA IMAPHAOB D-3716MEHTOB V] IPYOIEL

13. MeTopibt CHHTe3a U U3NKO-XHMUUECKHE CROHCTBA THIPH/OR P-3/eMEHTOB V I'PYIIIIEL

14. Metopst CHHTE3a 1 (PU3MKO-XUMIYeCKHe CBOMCTBA THAPUAOR P-3/1eMetTos 1V IPYITTBL.

15, Xvivimueckuii cocTas rtaneT COMHeUHOM CHCTEMBL.

16. HonyueHve ¥ CBOHCTBA PA3HBIX MOAMGUKALH SNEMEHTHOTO cefeHa.

17. Metozpt cunTesa 1 PUSHKO-XMMITUECKUE CBOHMCTRA COeTHHEHIH perwst (IV) u (VI).

18. OKHMCIUTENEHO-BOCCTaHOBUTENBHbIE PEAKLMH C YYacTHeM BaHAmHs B P&3HBIX CTeressix
OKHCHCHAA.

19. KoMaseKcHBIe COBAMHEHN MeJH.

20. KoMIuieKCHBIE CORIMHEHMS JKene3a, KobaabTa, HUKeId.

21. Ocobennocti paboTol € PTYTHIO U €8 COSTHHEHHAMHA.

22. Ilonyuense, CBOMACTBA U HPHUMEHEHHEe bY/UIePEHOB.

23. AMaseraMbl MeTaslIOR H [ICeBLOMETAI0B.

24. B2auMO/IeHCTBHE META/UIOB U HEMETA/IIOB C PaCTBOPAMH CePHOH ¥ a30THOM KHCKOT.

25. 'upOMEeTaTyPrUYecKHe METO B TI0TYIeHs MeTa/ OB,

26. DMEKTPOXUMIULCKIE METOAL! [I0JIYUCHHA METAIOB.

27. HNoryuenvie W QU3KKO-XUMUUECKHE CBOHCTBA 1 TIPUMEHEHHe MEPOKCHI0B, HAIITICPOKCH-
Z0B, 030HMAOB.

8.2. Bonpocet u 3adanus 445 camMocmosmensuoil pabomsi, e mom yucae 2pynnoeoti
camocmoamenbHol pabomsl ¢OYyUArOUXCA:
t cemecTp

1. Texuuka GesonacHOCTH ipH paboTe C BogopoaoM., IIpuMerenye BONODOAA.

2. Mcropust otkpeitis ranorenos. CTPOeHHE /1By XaTOMHEBIX MONeKYJL. Mi3sMeHeHHe sHeprum
CBASH TAIOTeH - FAI0TEH B XMMHUECKOH aKTHBHOCTY B DAZY JABYXaTOMHDLIX MOJEKY/ ra-
NOTeHoB. BiiksiHEe H3MEHeHNS MEXMOJCKY/SPHOTe BIaUMOLEHCTBHS 110 psagy drop -
07| Ha arperaTHoe COCTOSHUE Ia/loreHoR,

PacnpocTpaneHHOCTE COe/IMHEHUH TAROreHOB B IPHPO/IE.

4. VsmeHeHWe B pagy QTOPORCIOPOS - MOAOBOLOPO] IIPOYHOCTH CBS3H BOAODO/-Ta/IoTeH,
TEPMUYECKOH VCTORUMBOCTH ¥ BOCCTAHOBHUTE/MLHbIX CROHCTR raJIoreHOBOAOPOJOB.
[Tprvenenyie raoreHoB M UX COBAUHEHUTH.

6. Crpoexne MOJEKY/IbI KUCAOPOAA € mo3uimil MetogoB BC n MO. [lapamargeTusm MoJe-

KyJ/EIPHOTO KMUJIOPOJa.

7. CTpbenve MOJIEKYILI BOJH B paMKax Teopur BC u MO,
Hopsixoxr, A/MHa W SHEPrys CBS3H MOJeKyIbt Oz, W HOHOR Q5 , Oy , O,
9. lipuMeseHve KUCIOPOZAA M €ro coefuHenuit. [IpuMeHerte 030Ha. BHOTOIMYeCKas POk

KHUC/IOpOZa.

10. Ilprvenenne cepel 1 ee coeauueHui. Bronormyeckas posn cepel. TokcHUHOCTL CoeIH-

HeHH#t cephl, IIpaBHia Texuuku 6e30macHoCTy Py padore ¢ HIMH,

11. OBmast XxapaxTepUCTHKA aTOMOB XanhKOeHOB U NPOCTHIX BEIECTB. XaPAKTePHbLIe CTere-

HU OKUC/TeHM. VICTOpHS OTKDBITHA SIICMEHTOB.

12. Tlosyuenue u CBOHCTBA TUADWIOE CejieHa U TeInypa
13. Ilprimerenye cenera, Te/TYPa ¥ [0/IGHIA U MX COSIAHERNIH.
14. Conocrasnenye JHePreTMuecKMX XapakTepUCTUK CBASel a30T-a30T, yr1epoj-a3ot, yrie-

POA-YIVIEpO.

w

il

o



15.

16.

17.
18.
19.
20.
21.
22,

23.

24,
25,
26.
27.
28.
29

HER RN U WA

ok pmek femd ek
BWN o

15.
16.
17.

Crpoenue Mo/eKyIB a30Ta (Meroast MO u BC).
PacrnpocTpaHeHHOCTE a307Ta H ero COeZHHeHHH B IPUPOJIE.
Fupponus conelr aMMoHRAs.
Cxema MO gyt NO, cortocrasiense cgolicts NO u NO”,
IprmMenenne docdopa v ero coeguHeHyi.
I'uzponms coeppmennit gocdopa.
Buonornueckas pons coegunenuii gocdopa.
[priMereHHe MBUIBAKA, CYDBMBL, BHCMYTa M MX COefWHeHWH. ToKcHueckoe OeficTBHe
COeAMHEHMI MBIIbIKE.
Yrnepod v KpeMHUE Turzgeckie (o MemjeseeBy) 3/eMeH b 3aK0HOMePHb Hepexos
B Ipynne OT HeMeTalnHueckux (VIVIePO, KPeMHMIL) K MeTAUIHUECKUM CBOHCTRaM (rep-
MaHUH, 0/I0BO, CBHHELI).
Crpoenue Mosekya CO u CO: (veroget MO u BC).
[IprMerieHEe POCTBIX BEIECTB U COeAMHeHHH yraepoaa.
Buoscruueckas pojie 31eMeHTOR 14-f rpy b
IprveHeHre TePMaHHs, 0i0Ba, CBHHIA M UX COeNBHEHMIN.
BHOTOrHuecKas ok 3ieMeHTOR 14-if rpynmsl.
HeyCTOMuMBOCTE ABYXaTOMHBIX MOJIEKY/T HHEDTHBIX ra3op (Ha TPUMepe r'e/ivs, METOZ
MQ).
2 cemecTp
OBuast XapakTepHCTAKA ATOMOB JIEMEHTOR 1-H rpymbL.
Haxoxpenue g NpUpoge 21eMeHTOR 2-H IPYITHLL
Ipumenenne 3MeMeHTOR 2-H IPYIITbL M UX COSAMHEHUI,
Bronoruyeckas posib 5/1eMeHTOR 2-H MpyIIbL
Bromornyeckas pons CoeMHEHUN IE0YHBIX METa/LIOB.
/KeCTKOCTE BOAR (BDEMEHHas, MOCTOSHHAS). Y CTPaHeHHe KeCTKOCTH BOIEL
PaciipoCTpaHeHHOCTs B IPHPOJIE YIEMEHTOB 4-i FpyTHIbL
PacripocTpaHeHHOCTh B PUPOE 3XEMEHTOB 5-H [PYIILL.
Mutiepanel Xpoma, Mo/IGIeHa, Bob(pama.

- OKUC/IATE/IEHO-BOCCTAHOBHTEIEHEIE PeaKLiFH C YUaCTHeM COeAMHEHUH XpoMa.

- Orcuger xpoma, mombaena u soasdpama (IV).

. [IpumMeHeH1 e 5/1eMeHTOR 6-H IPYIIIBL M UX COCAMHEHN.

- OKHCTATE/IbHO-BOCCTAHOBHUTE/IbHbIE PEaKIAH € YUACTHeM COe/IMHEHMH MapraHIia.

- Vi3MeHeHye KHCIOTHO-OCHOBHBIX M OKUCTHATENBHO-BOCCTaHOBUTETLHBIX CBOACTE CORRH-

HeHuH xenesa (1), (1), (V).

Pojte enesa ¥ KobabTa B GHOIOMHUECKUX [IPOIIECCax.
TpriMeHeHye JKernela, HUKesist, KobarnbTa U UX COeIHHeHHH.
HprimMenenye TIaTHHOBBIX JIEMEHTOR W X COETHMHEHHH,

8.3. Bonpocst 044 camonposepry, ouw10208, 0Gcyxcdenul, dUcKyccutl, IKCnepmu3:

AR S

O30HOBBIA /108 3eMIIn,

YITeKUCBIN T'as — 5KCTParenT B «3eneHol XuMem».

Crpoerse H CBOHCTBA OKCHAOB a30T4.

ITonyuerue HeopraHHUeCKHX OKHCIMTE/EH H/IEKTPOXUMHUECKHMH METOJAMH.

AHamM3 OKUCIMTEIbHO-BOCCTAHOBHTEILHEIX CHCTEM C YUaCTHEM A30THOM K a30THCTOH
KUCJIOT ¥ OKCUIOB A307T4.

6. TepMOAMHAMHUECKHUI AHAMHS PeaKIMil B3aUMOAeHCTRUA CePHOM KHCIOTE! C META/LTAMIA.

7. BausHue KOHUEHTPaI ¥ A30THO¥ KHCJIOTBHI Ha COCTAR TIPDOOYKTOR €2 BOCCTAHOB/ICHUSA

MeTaiaM.



8. 3menenue KHACTOTHBIX U OKHC/TTe/IEHO-BOCCTAHOBUTE/ THHBIX CBOMCTE
KHCJI0POACOAERKAMX KHCIOT XJI0pa.

9. OxMCTUTeNbHO-BOCCTaHOBHTETHHELE CBORCTRA CORTHHEHVN BAHATHS.
10. BogopogHag sHepreTHxa.

11. Karany3aTope! Ha OCHOBE ILIATHHOBBIX META/I/IOR.

12. TyxiMdeckuye, UENOYeyHbIe U CIOUCTBIE CRIMKATDI.

13. O6/1aCTH TIPUMEHEHHs KPEMHEVH ¥ €10 COeTUHeHHH,

8.4, ITpumepni mecmos:
1. He cymecTryer yacTua:
1) Hy* 2) He, 3 N* 4) He,"
2. Ilponynientoe BeiecTBO B YPABHEHHH PeaKITUH:
Xely, + H:O — 7+ HF + 0O,
1) XeOs 2) XeOF, 3) Xe 4} XeFy
3. Co/sHas KHCN0Ta NPOSAB/IAET BOCCTAHOBHUTE/IbHEIE CBOHCTRA B peaKInu;
1) Ca(CH), + HCI —
2) KMnO, + HCI -
3) MgO + HCI -~
4) AgNOz + HCI —
4. He 1nofsepraeTcs AUCIPOLOPIMOHUPOBAHI0 B pacteope KOH;:
1CL 2) Br: 3} Fy 4) L
3. ¥YCTOHUMBOCTE Ta3006pasHOre COeMMHEHHS YMEHEII&ETCH B PAAY:
1) HZTQ, Hzo, HzSE, H.S
2) HQO, HQSE, HQTE, H.S
3) HZSE, st, HzTe, Hzo
4) HQO, st, HQSE, H.Te
6. Tpu B3aumogeiictern 1 mos NayS v 3 M0O/b SAeMeHTHOM cepsl 06pa3yeTcs:
1) BUCy AL HATPH
2) Tpucyibdu ] HaTpHd
3) Terpacymuhu HaTpHa
4) neHracynbGUA HaIpya
7. Pearims, B pe3y/IbTaTe 1POTEKAHAS KOTOpOH oBpasyeTcs okcuz asora (11):
1) NaNOg + KMIIO4 + HzSO4 -
2) N8N02 + Kl + HZSO.(]. —
3)NO, + By + H.O -
4) HNOg + NaQOH -
8. TIpouyiesHoe BeiecTBo B peaKiHu:
P+KOH + H:O - KH.PO, + ... seitsiercs:
1) HaPOs 2) PH; 3) HaPO: 4) KoHPOs
9. IlporyIennoe BELUECTBO B KL
As + HNOsgomy — ? + NOz + H:O seasercss:
1) HhAsOs  2) AsOs 3) AsH; 4y As:05
10. Ilpu cninapaenun B0z ¢ NaOI o6pasyercs:
1) NaBO: 2) NalB(OH).] 3) NaxB4O;  4) B(OH),
11. TombKO OCHORHBIE CBONCTBA [IPOSBIALT IHAPOKCHIL:
1)AIOH); 2)In(OH);  3) Ga(OH)s 4) TIOH
12. Peaxupelt, B KOTOPOH Ha 1 MOMb BOJBL 00pasyercs GosIbliIee KOMHUECTRO BOLOPOAA, SB-
JISIeTCA:



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25,

26.

27.

28.

1) Ca+ H.O - C&(OH)z +H,

2) Fo+H;0 = Fe;04+ H,

3HCH,+ HO - CO+H,

4y CO + H,0O - CO,+ H,

lyanpuaoM, pasnararoliiMcs 8 BOje, SIBISeTCs:

1) HCI 2) Cal 3) NH; 4) H,S

Dopmyna coeguHerys, 00PasyIErocs NPy B3auMOIeHCTBIM 1 MOS CyIbMHa HATPUS
€ 64 r s/1eMeHTHOU cepyl

1) NazS: 2) Na,S; 3) Na:Ss 4) Na,Ss
Obnem (1) asora (H.y.), 00pa3yIOWIEroCa NPy TEPMHUECKOM pasioxeHnr 13 r NaNs:
1) 6,72 2y 3,36 3) 10,08 4) 8,40

PeaKL{HH, B PE3VILTatTe [IPOTeKaHHA KOTOPOEI YCTPauAeT s BpeEMeHHas 3XeCTKOCTE BOJGI:
1) C&SO4 + N32C03 -
2) C&(HCOg)z -+ Ca(OH)g —
3) MgCl; + Ca(OH): —
4) CaCl, + K,COs —
PeaKHHH, B pe3yJjbTare KOTOpOﬁ OGPHB}’ETCH IMABZPOKCHE KAIbIIg:
1) CaHe + HCT -
2) Ca + 0 -
3)Cao + O -
4) C&Hz + HZSOA! {pasb} —
Merari, At KQTODOTO XapaxTepro 06p33OBHHHe, KdK KOMITICKCHBIX KAdTHOHOB, T8K U
KOMHACKCHBIX dHHOHOEB:
1) Ca 2) Mg 3) Be 4) Sr
Hawnbosiee cUnbHBIME BOCCTAHOBHTEIBHEIME CBOHCTBAMH oﬁna,aaro’r COeJHHCHHA BaHa-
ST
1) V(V) VD) 3) V(D 4) V{IV)
COE,ILHH@HH@ XpomMa, OGpBBYTOME‘@CH B Pe3yIbTdTe peakilviK CIiaB/IeHUA:
CI‘QO:; + NaN03 + NagC03 —
1) Na;Cr(h 2) Nach207 3) NaCrOg 4) CIT(NO3)3
COEJIMHEH[/EE XpoMa, O6pﬁByIDHLEECH B PE3YIBTATE NDOTEKAHNA PeaKHH:
Cl"z(SO:Og + (NH:t)gS + HzO —

1) CIQS;; 3) CI‘(OH)z,

2) [CI’(NHg)a](OH):; 4) CT203

TOoMLKO OKHMCANTEeIbHBIE CBOICTRA NpPOABIAQT!.

1) MnO 2) MnO- 3) MnO; 4} Mn,O;

Coenunenne kefesa, 0bpasyromeecst B pe3yIbTaTe IPOTeKAHNS PeaKLH:
Fe(OH); + Br, + KOH -»

1) KFeQy  2) KFeO, 3} FeBr; 4) Ks[Fe(OH)s]

CoepuHenyie HEKesId, 06pasyIoLieecs B Pe3yabTare TPOTEKAHMAS PaKLH:
NiSQg + Br; + NaOH -

1} NiBr, 3) NiOOH

2) Ni(OH), 4) NiO

MeZp pacTBOPUIM B a30THOH KHCA0Te M J00aBWIM H30LITOK aMMHaka. B HOIyYeHHOM

pactBope Melb HaXOAMTCs B BUE HOHOB:

1) [Ca(HL,0) )" 3) [Cu(OH).]*

2} [Cu(NHz).T* 4y [Cu(NHy): 1

30710TO PacTBOPAETCA B!

DYHNO; 2) HNOs 3) HoSeOs  4) HaPOu

Pacrsopsiercs B rmesiouax ¢ BhIEACHHEM BOAOPOJA:

1y Hg 2)Zn 3) Zn0 4) HgO

Pearips, B KOTOpPo# Ko3hQUIMeHT mepe;] ITHKOM pased 5



25.

30.

31,

32.

1) Zn + HNOswousy — ZN(NOs)z + NO:z + H0

2) Zn + HNO3(4[}%) — ZH(NOa)z + NO +H0

3) Zn + HNOzs%) — Zn(NOs): + Na + H20

4y Zn + HNOspswy — Zn(NOz): + NHsNOs + HxO

Haubosee yCTORUMBBIM KOMITIEKCHBIM UOHOM SIBJISETCA

1) Kgm[Ag(NHﬂzF = 5,8108

2) Kuear[Ag(CN)] = 1,4-107%

3) Kieer[Ag(SCN). - = 8,3-10"

4) Kueer[AZ(S:03)2] = 3,5-10

Tun rubpuan3atuy aToMHbrx opbutaneii mesy B noxe [ Cu(NHz):]™

1) sp 2) sp* 3) sp® 4) dsp?

Tun rubpuausaty aTOMHBIX 0pOuraneit kobansra B moHe [CoFs]*:

1) dsp? 2) sp*d? 3) sp’ 4) sp?

Tun rubpugn3aixy aToMHBIX 0pOuTanell HUKe/s B KOMILIEKCHOM CoeJMHeHHH
K3[Ni(CIN)4] — dsp®. [TpocTpancTBentast KOHGUTyPaiiks KOMILIEKCHOTO HOHA:
1) Terpasgprueckas

2) TUIOCKOKBa/[paTHas

3) muHeliHas

4) nipamuganbHas

8.5. Iepeuens gonpocog 0158 NPOMENCYMOYHOU ammecnayull (K 3K3aMeHy):

1.

2.

10.

11

12,

1 cemectp
Ofmas xapakTepyCcTHKa CBOWCTB aToOMOB M leMeHTOB 17-U rpymnbl Ilepuoguueckon
CUCTEMEL.
®rop. Haxoxpendne B nipupoze. Ilpoctoe Bewjectro. [lonyyenne. @U3UKO-XUMUGECKUe
cBorcTBa. CoefuHenus ¢ropa. Propoposopos. Ilnasukosas Kuconota, IHpumenenue
(hTOpa U ero CoefUHeHHUI,
Xnop. Haxoxzaenye B npupofe. IIpoctoe Bemjecteo. JlabopaTopHble H IPOMBIILLIEHHEbIE
MeTOAb! ToJIyyeHnd. PU3MKo-XxUMHUYecKHe CBoHCTBa Xjopa IlpuMeHeHke xJjopa ¥ ero
COBIVUHEHWH.
Coepunenus xyopa (-1). XJ0pPoBOOpO ¥ XJ0DOBOAOPOIHas KuoioTa., llonyvyenve H
$U3MKO-XUMHUEeCKHe CBOMCTBRA.
Kucnopozcogepsxkaugie coendueHus xnopa (I), (III). Ctpoenue Monexyn. Iloayuenue.
DU3HKO-XUMHUECKHe CBOHCTBRA.
Kucnopozcogepxalauye coeudesus xuopa (V), (VII). Crpoenue monexkyn. ITonyuenue.
DU3UKO-XUMHUYECKUe CBOHCTBa.
ViameHeHKre KUCAOTHBIX M OKHCIUTE/NBHO-BOCCTAHOBUTEBHEIX CBOHCTB B DPAJY
KU C/IOPOACOAEPAKalMX KACI0T X/10pa.
Moparpyrma 6poma. Haxwxienue B ripupoge. [Ipocreie Bewecrea. Honyuenue, QUsHKo-
xpmuueckye  ceoiictea.  Tanorenopogopogel  IlonyueHue,  GU3MKO-XMMUUECKHE
CBOWCTBA.
Kuciopoicogepxaitmne coegusenust dpoma. Iomyuenne, GU3MKo-XUMUUECKHE CBOMCTRA.
M3mveHeHHe KUCAOTHBIX M OKHC/AHTENBHBIX CBOHCTE B PAAY KUCIOPOACOAEDKaLUX
kMCnoT. puMeHenye 6poMa U ero coejuHeHuH.
Kucnopoacozepsatgrie coegrsenus Hoga. [Monyuenne, hr3vKo-XHMHUYeCKUe CBOMCTRA.
3MeHeHWe KMCNOTHBIX W OKUC/IHTE/NBHBIX CBOHCTB B pAAY KUCI0DO/COAepiKallux
kucnoT. Tlpumenenue Ho4a ¥ ero CoejuHeHHMH,
Obuiasn xapakTepruCTHKA CBOMCTB aTOMOB W snemeHTOB 16-# rpynnsl [lepuogudeckoii
CUCTEMEL.
Kucnopoa. Ctpoenne momekynarl (MO). HaxoxxzgeHue B npupofe. Ilpocroe BemecTso.
[Monyuenue. DUzBKO-XxUMHUeCKHe CBOHCTBA. OKCuAbl. [Tonyuenue, GU3NKO-XUMHUECKWE
csoticTea. ITpumeHeHHe KECIOPOA.



13. Boga. Crpoenue Mosiexy/ibl. BogopogHas cBa3b. PH3uKo-XUMUYeCKHEe CBOHCTEA BOJBL.

14. Oson. Crpoerne mosexysst. Tlonysenve, GusyKo-xuMUYecKre CBoMHCTBa o30HA. [IpH-
MeHeHMe 030Ha.

15. CoeppHenys TepoOKCHIHORO THIA. I1epokcHy Bogopoga. CTpoeHie MOJIeKyIbL Homyyge-
HUe, (PUZHKO-XHMUYeCKye CBOHCTBa. OKUCINTEIEHO-BOCCTAHOBHTENBHEIE CBOMCTRA Tie-
POKCHIA BOZOPoAa. TIepoxCHARI MeTatios,

16. Cepa. Haxoxienue B npupoge. Ilpocroe Bemectso. MogubuKarmy cepol. IMosiyuenue.
DU3UKO-XUMHYeCKIe CBOMCTBA.

17. CepoBogfopof, NMOMMCY Ib(aHsl, CyAb(uAbl ¥ Homcymsdubl. Toayuenme. OusdKo-Xu-
MHYECKHE CBOACTEA. [IpHMeHeH e Ceprl U ee CoeMHeHMI.

18. Coepunenns cepet (IV). uoxcng ceper. CTpoeHME MONEKY/IbL. [Momyuenue. PUMKO-XU-
MMYeCKHe CBOHCTBA. OKUC/INTeILHO-BOCCTAHOBUTE/EHAS TROMCTBEHHOCTS CORMHEHUI
ceprl (IV). CynbghuTor.

19. Coegurerns ceput (V). Tproxang cepbr. Cpoerwe Mosiexyst. Homyyenye, (hH3HKO-XM-

MMUECKMe CBOUCTRA.

Coemunenua cepsl (V1). Ceprasa kucora. CTpoeHme MOJEKY/IbI. T10myueHHe, PH3HKO-

XUMHYeCKHe CBOMCTBa. OKMCIHTENBHE CBOWCTBA CepHOH KWC/IOTHL lpumenenue

coepuHenni ceper (VI).

21. Coenunenus cepri (VI). Tuocyin(ar BOZODOJR U £TO COBNUHEHUA, Crpoenye MOeKyI.

Honyuenve, QHINKO-XUMUULCKHe CBOKCTBA, IPUMeHeHHe,

ITepOKCORMCOTHL, MONMCEPHbIC KUCIOTHL, [TOJUTHOHOBBIE KHCIOTH. CTpoeHMe MOJIEKY L.

Ilonyuenyie, HH3UKO-XPMHUCCKHE CBOICTEA.

23. Cenen. Haxoxpgenue B nipupoge. Monuduxayuu cenena. Tlonyuenue. OUsHKO-xuMIHe-
ckue cpocTea. Coenprenns Se (-2), (IV) 1 (VI). OKCHIBI, Ce/IeHUCTA U CelCHOBAS
KucioTel. [lomyuerie. ®usuro-xumMuueckie cBoicTpa. IIpHUMeneHe cejieHa U ero co-
ENVHEeHHI,

24. Teanyp. HaxoxaeHue B upupoje. Ionyuenne, (pU3HKO-XUMUYECKHE CBONCTBa. Coeau-
nerms Te(IV) u Te(VI). Orcugpt u xuciorel. CTpoerue Mosexy . Tonyyerue, Gpusuko-
XUMUYECKHE CBOUCTRA. [IpUMeHeH e Te/UiyPa U eTo coeUHeHHIL.

25. Tononuit. Tlonyuenue, OHUBHKO-XMMHYECKKME CBOMCTBA. COSIMHEHWS TIOMOMHMS. Tpu-
MEHEHHE ITOJIOHMS.

26. ObI1as XapakTepHCTHKA CBOMCTB aTOMOB U /IEMEHTOB 15- rpymmsl [epuogiaeckoit
CHACTCMBL.

27. Asor. Ctpoexue mMonekymet {Merogst BC 1 MO}, Haxoxaeuue 2 nipupoge. onyaenue.

PU3KKO-XUMHYECKHe CBOHCTRA. [TpuMeHesue asoTa.

CoelMHEHNA CO CTeNeHbI0 OKMCTeHHs a30Ta (-3). AMMHAK. Crpoenne Molekyasl. [lony-

yeHue. CU3VKO-XUMHAUECKHE CBOHMCTBA. [IprMeHentie aMMUaKka.

29. Oxcnger asora (1D), (IMD), (IV), (V). Crpoenue monekys. Moayuerue. Ousvko-XuMude-
CKHe CBOMCTBA. [IpHMeHeHre OKCH/IOB a30Ta.

30. Coepurerma asora (11I). OkCHy, a30THCTasS KHCIOTE, HUTPHUTHE. CrpoeHne Momeky Io-
AyUeHHe, PHINKO-XHMHHECKHe CBOHCTBA. OKUC/IHTeIBHO-BOCCTAHOBUTEMBHEIE CROHCTRA
coegurern# azora (111}, Ipumenersie coegunesmit asora (111).

31. Coepuuennsa asota (V). Oxcuyg asota (V). A30THasS KUCIOT], HUTparsl. CTpoeHue Mojie-
Kyn. JlabopatopHbie d NPOMBIIICHHBIE CIOCOBHI IIOAYUeHHA. DUIUKO-XMMUUYeCKHe
cpoticrea. CeolicTea BuTPaToB. Ilapckas soaxa. TIpUMeHeHMe a30THON KUCTOTH M HHT-
paToB.

32. A3ujI0BOLOPOA B a3MJ0BOZOPOIHAT KuCiora. Tlonyuenue, MU3NKO-XUMAYECKUe CBOH-
CTBa, NPUMeHeHHe.

33. Gocgop. Haxomaerue B nprpoge. Moaudrkauuu docdopa. lonyuenue, (PH3UKO-XUMH-
ueckne croiictea. Coepunenna docdopa. dochun, nosyuerue, GUMKO-XMMHUECKHE
CBOMCTRA.

20

.

22

28



34,

35

by

36
37.

38.
39.
40.

41.
42.

43.
44,
45.
46.
47,

48.

49.
50.

51.
52,

53.
54.
25,
56.
57.

58.

29.

Coegunenus pocdopa (1), (II1). Oxcng docdopa (1I). PocdoprosatrcTas v Gocdops-
CTas KMCIOTHl U MX o, CTpoeHwe MoseKya. TonyueHue, (H3vKO-XUMAUECKHe CBOH-
CTBA, IIPUMEHEHWE.

Coegunennia docdopa (V). Okcup. Meta- w oprodocdopHas KUCIOTH B HX COMH.
Crpoenue mMoaexyit. Tlonyuenyde, GUsHKo-XMMUTecKye CBOUCTRA, TIPHMEHEHHE.,

. @ocdopusie yaobpersa. Tonyuenre u npumenenue Gocdopa 1 ero coequHeH .

Mbunbar. Haxoxgenue s npupoge. Honyuenue. GU3HKO-XHMHYCCKMEe (BOUCTBA. APCHH.
TpriMeHeHre MBIIIIBAKA H CTO COSQUHEHHIT.

Coempmenna As (IH), (V). Oxcuzet, ranoreHUAs ¥ CyabOUALL, MBILILIKOBHCTaS H MbI-
LIBEAKOBAA KMC/IOTHL ¥ MX cosim. [onyuenye, OU3HKO-XUMHYECKHE CBOMACTBA.

Cypbma. Haxoxpernwe & npupope. Ilonyuenue, GH3MKO-XMMHUECKHe CBOHCTBA. Hpu-
MEeHeHMEe CYDBMEL ¥ ee CoeJUHeHEH.

Coepumermt Sb (M), Sb (V). Oxcuger, cymeduppl, ratorenugpl, crubud. IToayuerse,
BHBHKO-XHMHUUECKHE CBOFCTRA.

Bucmyr. Haxoxpenue B npupoge. Tonyuenue, GUIHKO-XMMHYECKHE CBOMCTBAL
Coempernst Bi (IH). Oxcua, THAPOKCHT, ranoreHun!, Cyibdul. OKUCHHTebHbIE CBOH-
cTea coeguberiy Bi (V). [puMeneHye BUCMYTa M er0 COeUHeHMA.

Obujasn XapakTepHCTHKA CBOHCTB ATOMOB ¥ /eMeHTOR 14-i rpyrmmsl Iepuonuueckoit
CUCTEMBL

Yrnepoy,. Tipocteie semecrsa. AnMas, rpadur, xkapbu, dynnepensl. OUIMKO-XHMEUe-
CKHe CBOHCTBA yIviepoga. [IpuMenesue yivieposa.

CoeyuHeHuHs YIAePO#a ¢ OTPHIATE/IBHOH CTeMe L0 oxucenrs. KapOumpr. Hosnyuenwue,
dusuko-xuMuueckre colictea. [puMenenve KapGuios.

Coepunernin yriepoga (IT). Oxcug yriepoga (11). Crpoene momexynst. [TosydeHue, du-
3UKO-XHMHYECKIE CBOMCTRA, TIPHMeHeH e,

Coepurenus yraepoga (IV). [duokcug, aucynsgug yrreposa, docrew. Ioayuemne, du-
3UKO-XUMUYECKHe CBOACTEA, IIPHMEHEHHE,

Coezpmennst yraepoga (1V). KapGoHatsl, THOKapOOHATHL, LIMaHAMI, [TMAHAT BOJOPOA,
[H4HATRI, THOLMaHATLl, MOYeBHHA. TlomyweHwe, (QH3MKO-XUMEMeCKHe CBOWCTBA, NPH-
MeHeHHe,

Kpemauii. Pacnipoctpanénnocts B npupoge. Ipocroe semectso. Ilonyuenue, husuko-
XUMHYECKHe CBOHCTRA.

Coenunenus kpemuns. Cunadbl. Juokcun xpemimd. KpeMHMeRble KHCIOTEL [onyye-
HEe, (M3UKO-XUMHYECKHE CBOMCTBA.

Crexno. TpuaMenene KpeMHESA U €0 COHMHEeHM.

l'epmannii. Haxoxaenue B mpupofe. [Mosrygenre. PUIMKO-XMMEUeCKHe CROHCTRA. [Ipu-
MEHEHYe IepMadMs ¥ er0 COeNuHeHMH,

Coegunerng Ge (II), (IV). Oxcuanl, ranorenuet, cynbc]m,qm. Honyuenre., PHIMKO-XH-
MUYLCKHE CBOHCTBA.

Onogo. Haxoxkzgenwe B ipupo/ie. lonyuerye, OUSHKO-XUMHYECKHE CBOMCTBA. Hpumene-
H#e OJIOBA U eT0 COeNMHEeHMH.

Coegurennst onoea (1) u (IV). Oxcugbl, THADOKCH/IbL, Ta/IOFeHNUBL, CYIb(QUABL omyue-
Hie, OUIUKO-XUMHISCKHE CBOHCTBA.

Ceurer. Haxoxzenwe B npupoge. llonyuense, (GH3MKO-XUMHUUECKHe CBOMCTBA. Npu-
MEHEeH#e CBHHIIA W €T0 COeNHHeHHH.

Coegunenna cerrma (1T} u (IV). Tonyuerse, $UsHKO-xuMAYecKye CBOHCTBA. OKHCTH-
Te/bHBIe CBOMCTBA Pb (1V). Cypuk.

Of1as XapaKTepUCTUKE CBOMCTB aTOMOB M 3/IeMEHTOB 13- rpyiiel leprogmueckoi
cucremel. bop. Haxoaenue B npupoge. Tlonyuenrie, H3NKO-XUMHUECKHe CBOMCTBA.
Iprnvenerue 0opa ¥ ero coegudeHuit

buHapHbie coepuHeHus Dopa: OKCul, CynuMuA, HUTPHA, FAToTeHuast, Gopanst. [lonyye-
HHe, PH3HUKO-XUMHYECKHe CBOHCTBA.



60. Coepurtennst Gopa. Oxcrp Gopa (IIE). Oxcobopats! Bojoposa (HBO,, HaBO;, HaB.Oy) 1
vx coiu. Tonyyenre, (PA3HKO-XMMUUECKHE CBOUCTRA, IPHMEHEHHE.

61. Amomunni. Haxoxaedue B ipupoge. [loayyenve v (pH3MK0-XHMMHUCCKHE CBOHCTRA.

62. Coenunerust ayromunwst (111). Oxcwg, THAPOKCAT, FaloTeHHAB], THAPHE, Hurpud, [omy-
ueHue, PH3UKO-XUMHIecKre CBOMCTRA. [IpHMeHeHHe aMOMUHKS ¥ er0 COeJHHEHMIE.

63. Ty, Haxoxaenve B npupoge. [onyuense, Qusuko-xumMmudeckye csoiictea. Coexy-
Henwn Ga (1), Oxeup, r¥APOKCH, rafOreHUI, HHTPUL, CY/ibhu. [Moayuenue, dusu-
KO-XUMUYeCKHe CBOHCTRA. [IpHMeHeHNe Ta/UTHA | €T0 COCAHHEHMI.

64. Vranii. Haxoxjerue B npupoge. [omyuenue. Ousuko-xuMHdeckre ceolictea. Coenpne-
nvet nHavA (111). Orcup, THAPOKCHA, FaoreHUALL, HUTPUL, cyibdug. TTonygerse. Dusn-
KO-XMMHUYECKUE CBOMCTBA. [IprMeHeryie MHAKS ¥ ero COeuHeHUIA.

65. Tamman. Haxoskgenwe & npupoge. Ionyuerne. MHU3MAK0-XMUUecKHe cBoficrsa. Coenu-
mernd Tawtus (1) 1 (1), Oxcuasl, THAPOKCHBL, TaIOreHUAb, Cy/ib(uasl. [IpuMenenwe
TA/UTESE ¥ €T0 COe/iMHEeH . TOKCHIHOCTS COSMMHEHE TalHs.

66. DnemenThl 18-i rpynmel. I'ennit, neon, aprox. Tlogrpyma xpuntosa. Hotyuenve, Ou-
3HKO-XUMHUeCKUe cBoficTea. CoeUHeHIA KPUIITOHA, KCeHOHA U pagoHa. TlpuvereHHe.

2 CEMecCTp

1. Bogopoz. W30Tomsl BOAOPOA: TIPOTHIL, ZeliTeprit u TpUTHE. PacipocTpaBEeHHOCT: BOLO0-
poza 1 GOPMEL eT0 HAXOXKACHUS B MPUPOJe. BaneHTHbE COCTORHMS B040p0oaa. Momeky-
NAPHBIA BOZOPOZ, QH3MUECKHIe H XMMIIeCKye CBoicTBa, J1abopaTopHbie ¥ NPOMBIILIEH-
HBle Crioco0pl HosTygeHHd sogopoa. [IpuMererye Bojopoa.

2. CoefuHenys BOLOPOJAA C META/TAME ¥ HEMeTa//TaMH. T'HAPHALL ¢ KOBAMEHTHLIMY, MOH-
HBIMM M IIPOMEKYTOUHbIMM THIAMH CBsA3ell. PacTBOPUMOCTL BoAORO/a B Metamnax. Ilo-
JIydenvie ¥ (PU3HNKO-XMMHUeCKHe CBOICTBA THAPHACE. [IpUMeHeH e THADHIOB.

3. O6mas xapakTepyCTHKA aTOMOB U 5lieMeHToB 1-i rpyrmst Tleprogiueckoli crcTeMsL.

4. Jtarwii, Haxoxpgenre B ipupoze. IIpoctoe Bemecteo. [onyuenve, GUINKO-XHMHAYECKHE
ceoticrea. Coeaunerus murys. [IpuveHente TWTHA 1 €ro COeUHeHYH.

5. Hatpw#i. Haxoxpgenue B opupoge. IIpocToe BelnecTso. Honyuenne. DUMKO-XUMHUTe-
ckue ceotictea. CoezurHenna HaTpua. [IpuMereH e HATPHSL H eF0 CoemHHentit,

6. Kami. Haxoxzaemse s npupoge. [poctoe sewectso. [Tomayuense. Ou3Hko-XUMHTIeCKEe
csoicrsa. Coegurnenys Kaaus. [IpuMeHenye Kamas 1 ero coeguHeHuH,

7. Pybupuii u neswit. Haxoxkgenve B npupoge. IlpocTsie Beiectsa. Tonyuenre. PHIUKO-
Xumuyeckue cBolicrea. Coenunerws pyOuuist u nesus. [IpuMeneHye pyGUaNs 1 Lesus 1
WX COeIWHEHHH.

8. bepuwmi. PacripocTpaseHHOCTL B IpUposie. Tlonyuene ¥ GH3UKO-XUMPUECKHe CBOH-
cTBa MeTanudeckoro Geprnus. Coenpmenns Geprums. OKCHT, THAPOKCH, HX aMbo-
TePHOCTE. Conu Bepriyids, Tuapou3 conelt. TOKCHUHOCTb coegurenult Sepumts. [lpy-
MeHeHVe DepIUIAsS | ero CoeguHeHtil.

9. Marnuii. PacnipocTpaneHHOCTE B Iipupoge. [loayuenre 1 GpU3HKO-XUMAYLCKIE CBOHCTRA
MeTaIHIeCKOro Marsusa. Coeautients Marenst. OKCHYI, M'MAPOKCHL, coMd. ITpHMeneHMe
MarHus H ero CoeHHeHuH.

10. Kanprpii. PacnpocrpaseHHocTs B npupoge. [lonyuenue u (BH3HKO-XUMHUYECKHe CBOM-
CTBG METALIA9eCKOr0 Kaablysa. Coeguuenys Kamplipa. OKeul, TuapoKcHa, cou. XKecr-
KOCTh BOJIBL [IprMeHer e Kampliis U ero CoeqMHeHHH.

Bapuii. PacripoCTpaHeHHOCTE B ripupoze. IlonyueHpe n (pU3HKO-XUMEUecKie CBOHCTRBA MeTal-
mayeckoro Gapus. Coegrmenus Gapus. OKCHA, THEDOKCHA, coty. TIpumenerse Gapus ¥ ero co-
EIUHEHHH,

11. CrpoHimii. PaciipocTpaHeHHOCTh B TIpHpOze. Tloayuente U GU3HKO-XUMAYECKHe CBOM-
CTBa MeTanuyeckoro crposips. CoefuHenns crpoHuus. OXCHI, THAPOKCHA, COJIH.
ITpuMenenye CTPOHIPAS ¥ €70 COSAMHEHMIT.,



12.

13.
14.

15.

16
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29

30.

31.

Of11ad xapakTepucTAKa aTOMOB IeMeHTOB 3-i1 rpyimiel. [lpocteie pemecrsa. Iomyue-
HHE W (U3NKO-XMMIUeCKHe CBOMCTBA. CoeAMHEHMA 31eMeHTOR 3-1 Tpymusl. 1IprMene-
HUe 3IeMeHTOB IPYIHIbl CKasELWs M UX COeJUHeHUH.

(O6mjas XapaKTepHUCTHKA aTOMOB WIEMEHTOE 4-H IPyInIs [eproinueckol CHCTeMbI.
Turan. Haxoskgerie B npupogie. [Tpocroe seujecrso. Tloryuenye u GU3NKo-XUMHYeCKHe
csoiictea. CoeguHenust Tutasa (IU), (V). KuCrnoTHO-OCHOBHBIE ¥ OKHCTHTE/Nb-
HO-BOCCTaHOBUTR/IbHBIC CBOHCTBA COeJMHEHUU Tutaua. [IpuMeHeHuMe THUTAaHA U €ro Co-
enHeHuH.

Tivpronny, raguei. [lpocteie Bemectsa. [ToayueHte ¥ GHSHKO-XUMHUECKHEe CBOMCTBA.
CoepuHenns LUPKOHKS U radand. TIpumerHeHe HPKOHNUS U raQHus U UX COQIHHEHMIA,

. Ofnlas XapaKTepPHUCTHEa aTOMORB 3/18MeHTOR 5-i rpyrinu Tleproauueckoil cucTemsl.

Banaguii. CrereHy OXuCIIeHES BaHaguA B coefuHenmsx. IIpocToe Bemectso. Iomyue-
Hye. PH3HKO-XUMHYeCKe ceorcTea. CoegrHenus savagud (11), (TID), (IV), (V). Hojyue-
HKEe M QH3UKO-XMMHUeCKHEe CBOHMCTEA. KHCTOTHO-OCHOBHEIE H OKHC/IHTENLHO-BOCCTAHO-
BUTE/IBHbIE CBOMRCTBA COSMHEHMH BaHazus. [IpuMeHenyie BaHAIWUS W €00 COETMHEHHEH,
Huobuii, tanran. Haxoxgenue B mpupofe. IlpocTeie Bemiectsa. Tlonyuetme v pHU3HKO-
XUMUYecKre ceolcTBa. Coepprenns HHoOws U TanTana. [IpuMerenre Hiobus 1 TaHTAA
W MX CO/IMHEHWH.,

Ofmiast xapakTepUCTHKA aTOMOB 3/1eMenToB 6~3 rpyrrst [leproarueckoii cuctemn, Xa-
paKTepHbIe CTelleHH OKHUCIeH .

Xpom. XapakTepHele CTelleHH OKHCIeHKA. HaxokeHue B npupoze. [IpocToe Belectso.
Honyuerne 1 Qrzuko-XHMHYeCKUe (BOUCTRA.

Coepmrenus xpoma (1), (III), (VI). Tonayuenne u QusHKo-XuMITIecKye cBoAcTRa. Kuc-
JIOTHO-OCHOBHBIE ¥ OKHCIMTEILHO-BOCCTAHOBUTENBHEIE CBOHCTBA COGMHEHUH XpoMa.
HpumeHeHne XpoMa H ero CoeauHeHnH,

Mosbaer, ponpdpam. Haxokzenne B nprpoge. [lpocteie Bemectsa, Tomyuense 1 Gu-
3UKO-XUMUAYECKHe CBoiicTsa. CoefuHens Monubaena u poibdpama. [TpuMededye mMo-
nubnena ¥ BonbhpaMa 1 UX COCTUHeHM,

Ofmmas XapakTepHCTHKA aTOMOB 3/IEMEHTOR 7 IpyHiibi Ilepuofmdaeckoll cucTeMsl, Xa-
PaKTepHbIe CTeTIEHH OKUCTCHMS.

Maprauetj. XapakTepHble CTerneny okucienys. Haxoxgenue B mpupoge. IIpoctoe sere-
crso. [omyueHue 1 QU3NKO-XHMHUECKYe CBOMCTBA,

Coepurenusa Mn (II), Ma (IV), Mn (VI), Mn (VID). Tonyyense # QH3MKO-XUMUIECKIE
CBOHCTBA. KHC/IOTHO-OCHOBHLIE ¥ OKHUC/IMTENLHO-BOCCTAHOBHTEIEHBIE CBOMCTRA CORMIY-
Hexmi mMapraxya. prmMenene Maprasa v ero coeguHeHui.

Texueryit, pernil. [lpocteie Bemecta. [onyuenue u (U3HKO-XMMUUYECKHE CROMCTRA,
CoeauHesyst TexHells, peHua. [IprMeHeH e TeXHeLWst X PeHMs ¥ UX COeJMHEeHHH.
Ofmiast xapakTepUCTHKa aTOMOB J€MEHTOR Tpuanbl kesesa. JKejeso. HaxoxaeHue B
npupone. Ilpocroe Bemectso. Homyuenuwe. Crams, uyryd. OUIHKO-XMMHUECKHe CBOH-
crsa. [lpumeHeHMe Ke1e3a ¥ ero CoemuHeHuH,

Coeppnenus xenesa (ID), (1), (IV), (VI). Ionyuenye 1 QU3HKO-XHMMUYECKIe CBOHCTRA.
KHC/IOTHO-0CHOBHEIE B OKHC/IMTENBHO-BOCCTAHOBUTE/IbHBIE CBOMCTBA COeRMHEHMI Ke-
s1e3a.

- KoBamwr. IIpocToe Bemectro. IMonyuerre u QH3HKO-XMMUYeCKHe cBoHcTBa. CoemMHe-

Hug kobansTa (I1), (IID). TlosyueHne 1 QH3UKO-XUMUYECKHE CBOKCTBA. [IpUMeHeHH e KO-
HannTa ¥ ero coemuHe il

Hukene. Haxokzenue B npupoge. ITpoctoe Bemectso. [Tonyuenne ¥ (GH3MKO-XAMUYe-
cxwie cpoiicrea. Coepunenvs qukesst (1), (1), Tonyuerine u (H3HKO-XAMHUECKHe CBOH-
¢rBa. {IprMernenye HUKe/S ¥ ero CoequHeHnH.

O01ag XapaKTepHCTHKa VIR THHOBBIX 3/1eMeHToB. XapaKTepHEIe CTETIeHH OKUC/EHMS.



32. PyTeruit u ocMuH. PacripoCTPaHeHHOCTS B npupoge. TTpocTele BerjecTea. [lojiyuenue u
(prsmKO-XuMHYecKme cBOtiCTBa. COe/MHEHUA PYTEHUS M OCMHUA. IpuveHeHe pyTers,
OCMUS M HX COeTUHEeHMH.

Pozuii 1 Mpuauii. PactipocTpaHeHHOCTE B upupoge. TIpocThe BeHecTsa. Tonydvenne u

(QUUKO-XUMHUECKHe CBOUCTBA. COSVHEHMS POIUST W uprays. JIpuMenenve pogus,

UPHANA % X COROMHEHNHA.

34. Ilnatvna u nanmaguid. PacipocTpaHeHHoCTs B PHPOE. IIpocreie pemjectsa. [onygenue
1 (pHSHKO-XUMHUeCKHe cBOMCTBa. CoeuHEeHMs [UIATHHEL H raanazys. fpuMererue mia-
THHEI, TT/UIAAHT H UX COeIHHEHHH,

35. Obuias XapaKTePUCTHKA aTOMOB 3/IeMEHTOR 11-ii rpyrmet THeprogrueckoi cucremst, Xa-
PAKTEPHEBIC CTEIIEHK OKMCIeHMA.

36. Megie. Haxoxgenue B rpupoge. Tlpoctoe BerlecTro. [loiyuenue ¥ (PHIHKO-XUMHUUECKHE
ceotictea. Coepunenns Cu (1), Cu (I). Homyuenye ¥ GU3MKO-XHMEYECKHe CBOMCTBa.
lprimenenue MegH 1 e¢ COSIUHe M.

37. Cepebpo. Haxoxzenue 8 mpupoge. TIpocToe BelecTso. IoayueHre 1 GU3HKO-XUMUYe-
CKHe cBoicTBa. CoefuteHus cepebpa. OUIMKO-XUMITUECKYe CBOHCTRA. [Tpyumenenwe ce-
pebpa U ero coeyHeHMIH.

38. 3ommoro. Haxownenue B npupoge. Tlpoctoe memjectso. Honyuenne v GU3MKO-XUMKYe-
ckue csokcrBa. Coepunenus Au (1), Au (11I). Tloxyuenue u (PHBUKO-XUMUUECKIE CBOMH-
CTBa. [IpuMeHeHHe 30/10Ta ¥ €70 CORNUHEHUI,

39. Obuilas xapaKTepHCTHKA aTOMOB 5/IEMeHTOR 12-ii rpymibl 1leproguueckof cucTeMst.
Hurk. Haxoxpenwe B mprpoge. TTpoctoe BermecTso. lonyuenne 1 QU3MKO-XUMHUCCKMe
cBofcTBa. Coegunenus uHka. OKCHj, TUAPOKCHZ, COMH. AMMOTEPHOCTL LIMHKA U €70
coepureHuit. [ToayueHue W QHIMKO-XUMIUECKHe CBOMCTRA. [IprMeneHse muHKa W €T0
CoeiMHeHu.

40. Kagvmii. Haxoxxgenvie B nipupoge. TIpocToe BerjecTeo. Honyuense u duzuko-xumuye-
CKue CBOHCTBA. Coeanenus Kagmust, TIpyMeHeH e KaiMus | ero COEQUHeHHH,

41. PryTs. Haxoxgenre B pupojie. [lpoctoe BeliecIso. TonyueHue ¥ QUIHKO-XHMUYECKHe
ceovicrea. Coegurenust pryru (L), pryru (ID). fIpuMenenre pTyTH U €8 COIHHEHHI.
TOKCHUHOCTE PTYTH ¥ ee COBTMHEHMA.

42. CemelicTso nanTanongoB. O6INas XapakTepHCTHKA. XAapaKTepHEe CTEITEHH OKWCICHUS.

Haxoxgenwe B npupoge. ITpocrsie Bemjectsa. Tlonyuenne, (PH3UKO-XUMIYECKIe CBOH-

crea. CoeMHENHNs JIAaHTAHOM0B. [IpuMeneH e aHTAHOUIOR ¥ X COC/IMHeHHH.

CemeHCTB0 axTHHOMZO0B, OOIMan XapaKTePHCTHKA. XAPAaKTEePHRIE CTETIEHN OKHCICHHS.

Haxoxzenue B npupoge. TIpocTeie Bemectsa. Honyuenue, GUIMKO-XUMUIECKHE CROH-

CTBa. YDaH U TUTyToHuiL. [TpHMeHeHue akTHHOMAOB 1 UX COeZUHEHHIHA.

33
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8.6. Temvt 015 nanucanus Kypcoeoli pabome:r (npedcmas/snomes Ha entfop ofyuaouezocs,
ecAu npedycrmompeno paGouunm naanHom):

Xumuya 1aseT CoTHeUHoH CHOTEMBL.

CIpyKTypa 3eM/IH 4 COAEpKaHye 5/1eMeHTOB B OCHOBHAIX e€ JacTHX.

THIBI METEOPUTOB ¥ ¥X XUMUYECKHH COCTAB,

[Ipoucxoxgenue anemenToR Ha 3emire.

CrepxTaKeNsle PAAHOAKTHBHEIE Y/IEMEHTEL

OcHOEBHbIe HATIDAR/EHNS «3€/1eHOM» XUMUH.

DUIHMKO-XMMHIYECKHE CBONCTBA THIPHIOR P-3/IEMEHTOB.

CrpoeHuie, IoyYeHUe U QU3HMKO-XUMHUECKHE CBOHCTRA [IO/TACY b aHOB.

. Paxernoe Tornmgo.

10. Heoprasnueckuye MaTepHaibl, MCTIOMEL3yeMble B KOCMHYeCKOH TeXHUKe.

11. KommineKkCHBle COE/IMHEHNS TUTATHHOBRIX METa/IIORB.

12, KoMilekCEbie CORIMHEHHS XKee3a, KoGanbTa 1 HUKeIs.

13. ¥pan. Nonyuenne, QH3UKO-XUMAULCKHE CBOHCTEA, NIPUMEHEHYE.

.

o A S



14, ®yepensl. [Tonydenne, CBOUCTBA # IIPUMEHEHHeE.

15, XyiMyd npoU3BOAHEIX KCEHOHA.

16. O30H, PU3MKO-KUMUUeCKHe CBOHCTBA, [To/yyerue 030Ha B [IPOMBIIIIEHOCTH,

17. BUOAOTHYeCKast po/ib 271eMeHToR 16 rpymine! [lepuo/MUuecKon CUCTeMbl XMMHUeCKHX
3IEMEHTOB.

18. MeTanabsl M BX CoeAHHe !, HCIOIL3YEeMBE B CTOMaTONOIHH.

8.7. @opMbl KOHMPOJ/IA CAMOCIOsIMepHOU pafombi: DopMamMit KOHTPOIS CAMOCTOATeNBHOU
PafioThl CTYAEHTOR SBAMIOTCI KOMWIOKBUYMBL, MHAMBHIYATbHBIE 33aHKA, TPOMEKYTOUHOE
TeCTUPOBAHKE, MOAIOTOBKA H BBICTYIIICHUE C JOKIAAAMH.



PaGouas mnporpavma y4ueOHOH NUCHHIIHEBL COCTABIEHA B COOTBETCTBHH C Y4eOHBIM
nIaHOM, (efepalbBBIM  POCYJIAPCTBCHHBIM — (3pa3OBAaTEIbPHEIM  CT8HJAEPTOM  BLICHICTO
npobeccHoRANEHOTO 00pa30Banud 110 HAPARICHHIO HOATOTOBKH
020100.62 Xuvmg lipobunn PH3IMISCKAI XHMUS
{(yxazemBaeTes KO H HAaRMEHOBAHKE HANPABICHHSA NOATOTOBKH )

98.60‘-1&51 IpOTpaMMa yq€6HOI‘:} AHCIHIITAHHBI COCTaBIACHA ' é{}d/j
73

I.X.H., Ipotheccop KadeZprl HEOPTaHUUECKOH XUMHH Kosanesa C.B.

Pabouag nporpamMma y4eCHO¥ [MCOAIUIMHEL VIBEP)KECHAa Ha 3acedaHuyl Kadeapsl
HEOPFAaHUYCCKON XHMHH
nporoxon Ne £ or 6. 04 20/{ropa.

3ag. kapenpo éW — Kosanera C.B..
{HOnnMCE)

Pabogas mporpamma ydueOHOH IMMCHHINEHABL (MOZYNS) 0/100peHa METOAMYECKOH KOMHCCHeH
O10JIOrO-XHMHUIECKOT0 haKyibTeTa
nporokos Ne ¥ or &2 08 20 A rona

Iy g
. A [ -
Ipenceparens MmeToautIccKol xomuceny A aka ’}’//C Kassera EIL

(IIOJJ;H‘ﬂ/CB)




JTHCT BHECCHUS: H3MEHEeHHH

oo/ HeHHst U USMEHeHH B TIPOrPaMmy yuefHOH JCIMILIAHE]
5.3.01. HEOPTAHUYECKAHA XYIMMH
Ha 2012/2013 yueGHBH IO,

B nporpamay yueGHOH JUCITUITIMHB! BHOCATCA CHEAYIOIHE M3MEHCHM:

B pa3gen 6.1. Ocuosas jHYeparypa no AMCOHOARHE BROCATCH CReAyIoHe THTepaTypHbIe
HCTOYEMEM

1. Heoprasmueckas xamua: B 3 1. T. 2. XuM#A HENICPEXOIHBIX 2/IEMEHTOB. yueOHUK pnd
syz08 /A. A. Jiposgos {1 ap.J; nog pes. HO. I TpeTbakosa. - 2-€ U3, mepepad.-M. :
W37, teHtp «Axanemusi», 2011. - 365 ¢.

2. Tmumxka, H. J1. O6imas xumus: YuebHoe rocotue gy 5y308/ H. JI. I'TiHKa; NOJ pea. A
V1. Epmakoga.- u3g. 30-e, ucrp.- M.: Marerpan-Tlpece, 2005.- 727 ¢.

[IporpaMma yTRep/KeHa Ha 3aCeaHiH Kajepbt HeopraHuYecKon XuMUK

npoToKos Ne 7 oron__ EF 2012 roza.

3aseyionmit Kadefpoit HeoOpraHUYECKOH XHUMUK &4 — __ C.B.Kosanesa



JIner pHeceHHs H3MeHeHMH
JIOTIONHEHMS M U3MEHeHWs B IPOrpaMMy yueOHOH JUCIAILTIHEL
BE.3.01, HEOPTAHNMYECKAS XM
Ha 2013/2014 yuebHblA rog.

B nporpamMe yuebHOM AHCIMIVIMHE! U3MeHeHMH 1 JOTIO/IHEeHI HeT.

Tporpamma yTBepKIeHa Ha 3ace/jaHiK Kaleapel HROPraHMYeCKOH XMMUK

[IPoTOROJ Ne Z or« X » LZF 2013 roga.

3apenyrouuk Kadespol XMMUM 4 METOSUKN @{%”ﬁ% Honemyx O.X.

00VUEHWS XUMUH




JIHcT BHeCOHUS H3MeHeHuI

Jonoiaenus H H3MeHeHHA B IPOIPaMMy YueGHOMH AHCIHILIMHEL
b.3.01. HEOPI'AHWUYECKASA XVUMWS Ha 2014/2015 yuebmsiii rog

B niporpammy yueGHOH JPCLFAIVIMHLI BHOCATCH CJIEIYFOLLHE M3MEHEeHHS:

Jonommure mymkr 6.3 CpeactBa ofecniedeH#sl OCBOEHMA AWCLMAILIMHBE  [TPOTDAMMEL
C/IeAYEOLIHMY 3/IeKTPOHHEIME pecypcamu ubnuoteku TITIY:
1) Apxus xypuana Science, The American Association for the Advancement of Science (AAAS) -
AMEpUKaHCKas acCoIMalys I10 PasBUTHIO HaYKM - HEKOMMe[Ueckas OpraHu3auys, COODIIeCTBO YUeHbIX,
cosfanHoe B Uemax nopmepxkd Haykd, HII «HBWUKOH». JlanenssonHol gorosop Ne 316-PH-2011 or
01.09.2011 r. pa nepuog ¢ 01.01.2012 - Geccpouno. http://www.sciencemag.org/content/by/vear#classic
2) Hayunas snexrponnas Oubimerexa eLIBRARY.RUL Ilpu noazepkke PODV. JTuueH3HOHHOS
cornamenue Ne916 or 12.01.2004 r. Ha nieprog c12.01.2004 — 6eccpouno. hitp:/elibrary.ru
3} Apéxus payunbIx Kypraaob 2011 Cambridge Journals Digital. Msjarenscreo Cambridge University
Press, HIT «HOWKOH». JTunensuonnol foroeop Ne 316-PH-2011 or 01.09.2011 r. Ha mepuoy ¢ 30.03.12 -
Beccpouro, http:/journals.cambridge.org/action/stream?pageld=3216&level=2
4) Apxmsbi 169 xypranos uzarenbcrsa Oxford University Press. Usgaresmcrso Oxford University
Press, HIT «<H3WMKOH». Jiunensuonnoit gorosop Ne 316-PH-2011 ot 01.09.2011 r. #a nepuog ¢ 14.03.12 -
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