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Heabio ocBoeHus: pucuuinnbl «Heopranmyeckast XuMus» Bisercs GOpMHUpOBaHUE
YHUBEPCAITbHOM, 00ImenpopecCHOHANBHBIX U MPOPECCHOHATBHON KOMIETEHIIMHA MO CO3/1aHHIO
cucTeMbl ()yHTaMEHTAIBHBIX XUMHUYECKUX MOHATUI ¥ 3aKOHOB OOIIEH XUMHUH U OBJIAJCHHUE CIIO-
cobamu MX NMPUMEHEHMs JJIsl KCIEPUMEHTAIbHOIO0 UCCIE0BaHUs M TEOPETUUYECKOM MHTepIpe-
Tal[UM CTPOEHUS U CBOWCTB HEOPraHMYECKUX BEILIECTB Ha OCHOBE YMEHUH IUIaHUPOBATh U Opra-
HHU30BBIBaTh CBOIO y4eOHYIO JEATENLHOCTh, 00CYKIaTh yueOHbIe 3a7aul, aHATU3UPOBATh y4eo-
HYIO JIUTEPATYpPy U CAMOCTOSTEIBHO MPHOOPETATh 3HAHUS U3 PA3IMYHBIX HCTOUHUKOB.

2. Mecto nucuumimnbl B cTpykrype OOII

HMucnunnuHa «Heopranuveckasi xumus» (b1.0.10) otHOCUTCS K 00s3aTeNIbHON YacTH
bnoka 1 «/{uctmmaunsl (Moaynun)» padouero yueOnoro miana OOII mo nanpasnenuto 04.03.01
Xumus, mpoPiid «AHATUTHYECKAS XUMUS U XUMUYECKasi SKCIIEPTH3a», «XUMUSI HU3KO- U BbI-
COKOMOJIEKYJISIPHBIX OPraHUYECKUX BeUIeCTBY, «Du3nuecKas XuMus».

JIJis ycrienrHoro OCBOEHUS MPOrpaMMBI o auciuIuinHe «Heopranudeckas XUMHS» CTY-
JICHT JOJDKEH UMETh 0a30Boe cpemHee (MmosHoe) obinee oOpa3oBaHUe WIH CpenHee Mpodeccro-
HanbHOE oOpazoBaHue. CTYICHT A0JIZKEH

— Xapakmepu306amy 00IIME CBOMCTBA XUMUYECKUX 3JIEMEHTOB U X COEMHEHUH Ha OCHOBE IO-
nokeHus B nepuoaundeckon cucreme . M. MenneneeBa; coctaB, CBOMCTBA U IIPUMEHEHHE Be-
eCTB; (haKTOPHI, BIUAIONINE HA U3MEHEHHE CKOPOCTH XMMHUYECKOW PEaKIMU U COCTOSTHHE XU-
MHYECKOTO PaBHOBECHS,

— 00vACHAMb 3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB BEIIECTB, CYIIHOCTh XUMMYECKUX peak-
11178

— cocmagnams GOpMyIIbl BEIIECTB, CXEMbI CTPOCHHUSI aTOMOB, YPAaBHEHUSI XUMUYECKUX PEAKIIUI
pa3IMYHBIX THUIIOB;

— Hazvieambs u onpeoenams BELECTBA, UX CBOMCTBA, MPU3HAKU KJIAcCU(UKAILIMK BEILECTB, TUIIbI
peakuuii u ap.;

— npo6oOumMs BBIYUCICHUS IO XUMHUYECKUM (POpMyJTIaM U ypaBHEHUSIM;

— UCNONb306aMb TIPUOOPETEHHBIE 3HAHUS JJIsI OOBSACHEHHUS] XMMUYECKHUX SBICHUH, MPOUCXOMIs-
IIMX B IPUPOJIE, OBITY M Ha MPOU3BOACTBE; [Vl paclo3HaBaHUs BaKHEHMIINX BELIECTB, Oe30mac-
HOH paboThI C BEIIECTBAMM.

Kpome toro, npu m3ydeHnn AucuuruinHel «Heopranudeckas XUMUs» CTYISHT JTOJKECH
o0JlaiaTh 3HaHWSIMH W YMEHWSIMH psijia pa3lelioB anreOppl W TeoMeTpuu (TpocTerine
anreOpanvyeckre pacyeThbl, PElICHUE YPaBHEHUH C OJIHUM W JIByMsS HEU3BECTHBIMH, CBOWMCTBA
BOKHEHUIINX TEOMETPHUYECKUX JBYX- M TPEXMEPHBIX MPOCTEHIHMX (HUryp), GU3MKH (3aKOH
COXpPaHEHHs DJIEKTPUYECKOro 3apsja, 3akoH KyinoHa, MOIeNb HIEaIbHOrO Tas3a, B3aMMHOE
MpeBpaIieHre KUAKOCTEH U ra3oB, audpakuuun u uHTEpPEpeHIUsS BOIH, OcTossHHAs [lnaHka,
dotoaddexr, dhotonsl, ombiThl Jlebenea, 3pdexkt KommroHa), BiageTb KOMIBIOTEPOM Ha
ypoBHe mosb3oBatelisi. CTyASHTHI JOJDKHBI 00J1a1aTh MOPATBHO-TICUXO0JIOTUYECKOM TOTOBHOCTBIO
U JKeJTaHWeM TIOoNy4aTh HOBbIE (DyHIaMEHTaJIbHBIC 3HAHWS, MPUOOPETaTh HABBIKM U YMCHHS,
HeoOXxoaumble At (opMHUpOBaHMs Yy OakalaBpoB OOIIEr0 XMMHUYECKOTO MHPOBO33PEHHS H
Pa3BUTHS XUMHYECKOTO MBIIUICHUS, TPOSBISATH HACTOMYMBOCTh B PEIICHHH ITOCTABICHHBIX
y4eOHO-HAY4YHBIX 33]1a4.

3HaHUS, YMCHHS W HABBIKM, IOJYYCHHBIC Yy4YalIUMCS TPU H3YYCHUH JIUCLUTUTHHBI
«Heoprannueckast XuMus» OyaeT HEOOXOIMMBI Ui OCBOCHUS MOCIEAYIOMHX (PyHIaMEHTalb-
HBIX KypcoB: «OpraHuueckas XUMHS», «AHAIUTHYECKAs XUMHs», «DuU3ndeckass XUMUS»,
«XUMHYECKasi TEXHOJIOTHSA», a TAKKE IPU IMOATOTOBKE, BBIMOJIHEHHH M 3alUTe KypCOBOH M
BBIIMTYCKHON KBaJIM(HUKAIMOHHOW padoT, NMpU pPElICHWH HAyYHO-HCCIICIOBATEIbCKUX 3a7a4 B
Oyaymeii npodeccnoHaIbHOU NeSITETLHOCTH.



3. Pe3syabTarhl 00yuenus no gucuuiimHe «Heopranudeckasi Xxumus»

Koa n HamMeHOBaHUE KOM-
NmeTeHIuH

Koa n HanMeHoBaHHe MHIU-
KaTopa (MHAUKATOPOB) 10-
CTHKEHUs] KOMIIeTeHIIUN

Pe3yabTarsl 00y4eHust

YK-1. CrnocobGeH ocyIiecTs-
JATh  TIOUCK, KPUTHUYECKHIA
aHaJM3 U CHHTE3 HH(pOpMa-
MM, TPUMEHATh CUCTEMHBIN
MOJXOA JUIsl pElICHUs] TOCTaB-
JICHHBIX 3a/1a4

1.1 B.YK-1.  Ananusupyer
3a7ady, BblIensisi ee 0a30BbIe
cocrapistomue.  OcymiecTs-
JSIET NIEKOMIIO3ULIMIO 33JIa4H.
2.1_B.YK-1. Haxogut u kpu-
TUYECKH  aHaJM3UpyeT UH-
dbopMaiuo,  HEOOXOIUMYIO
JUISlL PELICHHS ITOCTaBICHHOU
3a/1auu.

3.1 B.YK-1. PaccmarpuBaer
pa3inyHble BapUaHThl pellle-
HUS 337a4d, OLICHHUBAs WX JIO-
CTOMHCTBA M HEJIOCTATKH.

4.1 B.YK-1. I'pamotHoO, J0-
TMYHO,  apryMEHTHPOBaHHO
dbopmupyer COOCTBEHHBIC
CyXJeHus u oneHku. OTinya-
eT (akThl OT MHEHMH, UHTEP-
nperanuii, OLEHOK WU T.O. B
paccyXaeHUsX OPYrux ydacT-
HUKOB JIEATETbHOCTH.
5.1_B.YK-1. Omnpenenser u
OLICHMBAET MPAKTUYECKUE I10-
CJIEICTBUSL BOBMOXKHBIX pellle-
HUU 3a7a4H.

3HaTh: OCHOBHBIE 00pa3oBa-
TenbHble  VHTepHET-pecypchl
(caiiTel crmpaBOYHOW HUHGOP-
MalMU; POCCHUWCKHE HHTEP-
HET-PecypChl MO0 XHUMHYECKO-
My 00pa3oBaHHUIO), HEO0OXO-
IUMBIE JIJISl peIIeHUs MOCTaB-
JICHHBIX 3a]1a4.

YMerb: IIPOBOAUTH  IIOMCK
uHbOpMAIUK MO0 TUCIMILINHE
B ceTH VHTepHeT; aHaIu3upo-
BaTh HailJieHHYI0O HH(}OpMa-
IIMI0;  HMCIIOJB30BaTh  MpO-
rpaMMmel 1o cOopy, oOpaboTke,
XpaHEHHIO U TIepenaye HH-
dopmarun  (MicrosoftExcel,
MathCad, ChemDraw), HeoO-
XOIUMBIE JUISl PEIICHUs TI0-
CTaBJICHHBIX 3a7ay.

Buaaaern: crnocobamu co3na-
HUS W TPEACTaBICHHUS KOM-
MBIOTEPHBIX MpPE3CHTAlUN B
00pa3oBaTeIbHbIX HEJISIX
(PowerPoint).

OIIK-1. CrnocobeH aHanmu3u-
poBaTh M HWHTEPIPETUPOBATH
pe3yNbTaThl XUMUYECKHX IKC-
MEPUMEHTOB, HAOIOCHUNA H
U3MEpEeHui

OIIK-1.1. CucremaTusupyer
U aHAIM3UPYET pPEe3yJbTaThl
XUMHYECKUX DKCIIEPUMEHTOB,
HAOJIOICHNA, W3MEPECHHUH, a
TaK)K€ pEe3yJIbTaThl PacueToOB
CBOMCTB BEILIECTB U MaTepua-
JIOB.

OIIK-1.2. [Ilpemmaraer uH-
TEpHpETalui0  Pe3yIbTaTOB
COOCTBEHHBIX SKCIEPHUMEHTOB
U pacyeTHO-TEOPETUYECKUX
paboT ¢ UCIIOJIL30BAHUEM TEO-
PETUUYECKUX OCHOB TpPaAUILIU-
OHHBIX M HOBBIX pPa3/elIOB XH-
MUU.

OIIK-1.3. ®opmynupyer 3a-
KJIIOYEHHUSI U BBIBOJBI IO pe-
3yJlbTaTaM aHalu3a JHTepa-
TYpHBIX JaHHBIX, COOCTBEH-
HBIX OJKCIEPUMEHTAIBHBIX U
pacueTHO-TEOPETUYECKHUX pa-
00T XMMHMYECKOH HaIpaBJIeH-

3HaTh: TEOPETHYECKHE OCHO-
BBl HEOPraHMYECKONM XHMUHU;
IIPUEMBI aHaAIM3a TEOpETHYE-
CKUX M DKCIEPUMEHTAIBHBIX
JAHHBIX.

Ymers:  HaxomuTh  cIpa-
BOYHBbIE [JaHHbIE, HEOOXO0Iu-
MBIE€ JJIsi MHTEPIPETALMK pPe-
3yJIbTATOB COOCTBEHHBIX HKC-

MEPUMEHTOB; aHAJIU3UPOBATH
pE3yJIbTaThl XUMUYECKHUX JKC-
MEPUMEHTOB,  HAOJIIOJICHUH,

U3MEPEHUN, a TaKXKe pe3yllb-
TaTbl pPacyeTOB CBOWCTB Be-
IIECTB M MaTepuaioB; Gopmy-
JMPOBaTh 3aKIIIOYEHUS U BBI-
BOJBI 10 pe3yJIbTaTaM aHAJIM-
3a JINTEPATypHBIX JIaHHBIX,
COOCTBEHHBIX  IKCIIEPUMEH-
TaJIbHBIX u pacueTHo-
TEOPETUYECKUX padoT.

Baagers: criocoOHOCTBIO 00-




HOCTH.

CYyXJaTh TOJYYEHHbIE JKCIIe-
pUMEHTAJbHBIC JITAaHHBIE Ha
OCHOBE BaXXKHEHIINX ITOHATHI
A 3aKOHOB XHMHHU, a TakKkKe
CIPABOYHBIX 0a3 JTaHHBIX.

OIIK-2. CnocobeH mpoBo-
TUTh C COOJIIOJIGHUEM HOPM
TEXHUKH 0€30MacHOCTH XH-

MUYECKHUU JKCIICPUMEHT,
BKJIIOYasi CHUHTE3, aHAJIU3,
U3y4YE€HUE  CTPYKTYpbl U

CBOMCTB BEIICCTB H marepua-
JIOB, HCCICIOOBAHUC IIPOLCC-
COB C UX Y4aCTUEM

OIIK-2.1. Paboraer ¢ XuMHu-
YEeCKMMH BEIIeCTBAMU C CO-
ONMIOJCHUEM HOPM TEXHUKH
0€3011aCHOCTH.

OIIK-2.2. CuHnre3upyer Be-
[IeCTBa U MaTepuaibl pa3HOU
IOPUPOJBl C HCIOJIB30BAaHHEM
UMEIOMINX CST METOIUK.
OIIK-2.3. IIpoBoaur cTaH-
JapTHBIE OMEpaly JUIsl Ompe-
JeNIeHUs] XUMu4eckoro u ¢a-
30BOTO COCTaBa BEIIECTB U
MaTEepUaIOB HA KX OCHOBE.
OIIK-2.4. Uccnenyer cBOM-
CTBa BELIECTB U MATEpPHAJIOB C
WCIIOJIb30BaHUEM  CEPHUIHOTO
HAY4YHOTO 000py/IOBaHUSI.

3HaTh: mnpaBuwia paboTel B
XUMHUYECKOH J1abopaTopuu M
TEXHHUKY O€3011aCHOCTH.
YMeThb: BBINOIHATE XUMHUYE-
CKMM DKCHEPUMEHT 10 H3-
BECTHBIM METOJUKAM C CO-
OJrOfIeHUEM TPaBUI TEXHUKHU
0e30macHOCTH.

Buaperb: HaBbIKaMHM IIPOBE-
JCHHUsT XMMHYECKOTO JKCIIe-
pUMEHTa M HCCIEAOBaHUsA
CBOMCTB U IIOJNIYYCHHUS BaX-
HEHIINX HEOPraHUYEeCKUX Be-
LIECTB.

IIK-1. Bunageer cucremon
(hyHIaMEHTAIBHBIX ~ XHMHYC-
CKUX IIOHITUH ¥ 3aKOHOB

IIK-1.1. [ToHumaeT 0OCHOBHbIE
NPUHIUIBI, 3aKOHBI, METO/0-
JIOTHUI0 U3YyYaeMbIX XHMHYe-
CKHUX IUCIHMILIMH, TEOpeTHUYIe-
CKHE OCHOBBI (DU3MUECKUX U
(bU3UKO-XUMUYECKUX METOJIOB
UCCIICIOBAHUS.

MK-1.2. Vcnons3yer QyHma-
MEHTAIIbHBIE XUMHYECKHE TI0-
HATHS B CBOeil mpodeccuo-
HAJIbHOM J1eATeIbHOCTH TIOJ
PYKOBOACTBOM  CIIELMANNCTA
Oosiee BBICOKOW KBaJTU(UKa-
.

IIK-1.3. UaTepapetupyeT mo-
Jy4eHHbIE pe3yJabTaThl, HC-
nojp3yst 0a30BbIE  TMOHSATHUS
XUMHYECKUX TUCIIUILIUH.

3HaTh: TCOPCTUYCCKHUEC OCHO-
BbI HeOpFaHH‘ICCKOﬁ XHUMMUH,
IIpUeMbl aHallnda TCOPETHYC-
CKUX U OSKCIHCPUMCHTAJIbHBIX

JIAaHHBIX.
YMeTb: JIOTHUYECKH BEPHO,
apryMEHTUPOBAaHO H  SICHO

CTPOUTHh YCTHYIO W IMHUCHMEH-
HYIO pedb B Iporecce 00Cyxk-
JCHUSI yIeOHBIX 3a/1a4.
Baanerb: HaBbIKaMU PabOTHI
¢ OospmIUM 0OBEMOM JIUTEpaA-
TYpBHI; HaBBIKAMHU caMo-
KOHTPOJISI U CAMOOIICHKH.




4. CTpyKTypa U cojep:KaHue IUCHUIINHbI

OO011ast TpPyI0eMKOCTh TUCIUILIMHBI COCTABISAET 16 3a4eTHBIX enuHul] (576 JacoB).

Ne Pasznen qucuuniInHbl Cemectp Hepens ce- Buasbl yueOHoli padoThbl, BRIOYAs ®DopMBbI TEKYLIEr0 KOH-
MecTpa CaMOCTOATEC/IBHYIO paﬁoTy CTyACH- TPOJIA yCII€BAEMOCTH (no
n/n TOB M TPYA0EMKOCTh (B Yacax) Heldenam cemecmpa)
DopMBbI IPOMEKYTOUHOM
aTTecTaluu (no cemecm-
pam)
JIEKIIUU | TPaKTU- ce- CP
YCCKUC MHU-
Hapbl
1 cemecTp
1. | AtomHO- 1 1 4 8 TectupoBanue, pele-
MOJIEKYJIIpHAsi ~ T€O- HUE 3aJa4 B DJIEKT.
pus. Crexuomerpuye- Kypce.
CKHE M Ta30Bbl€ 3aKO- KoHTposbHbIE BOIPOCHI
HBI. JUIE  CaMOCTOSIT. pabo-
Tl. OTuer B nabopa-
TOPHOM JKypHaJIe.

2 TepmoanHamuka u 1 2,3 8 24 6 TectupoBanue, pere-
SHEpreTuka XHUMHYe- HUE 3aJa4 B DJIEKT.
CKMX  IPEBpPALLECHUM. Kypce.

CkopocTh  XuMH4e- KoHTposbHbIE BONIPOCHI

CKMX peakuuil. Xumu- UL CaMOCTOST. Pabo-

YECKOE PaBHOBECHE. Tel. Otuer B mabopa-
TOpHOM >KypHaiue. KoH-
TpoJbHas pabora.

OOuue cBoiicTBa pac- 1 4,5 8 24 6 TectupoBanue, pemie-

TBOPOB. PactBopu- HUE 3aJa4 B DJIEKT.

MOCTh BemectB. Pac- Kypce.

TBOPbI  HEAIEKTPOJIU- KoHTposbHbIE BONIPOCHI

TOB. JIEKTPOJIHUTHYE- Ul CaMOCTOSIT. pabo-

CKasg  JAMCCOLMALNS, Tel. Otuer B mabopa-

paBHOBECHUS B pacTBO- TOpHOM >XypHaiue. KoH-

pax  DJIEKTPOJIMTOB. TpoJbHas pabora.

pH pactBopos. Ilpo-

U3BEJICHUE DPACTBOPHU-

MocTu. ['mapomnus co-

Jen.

4. Crpoenue aToMa. 1 6,7 8 16 TectupoBanue, peue-
[IpuHUUIBI ~ KBaHTO- HUE 3a7ad B DJJIEKT.
BOM MexaHuku. KBaH- Kypce.

ToBble uMcia. [Ipun- KoHTposbHBIE BOIIPOCHI
uunel [laynu 1 MuHU- UL CaMOCTOST. Pabo-
MyMma DJHEpruu, Ipa- Tel. Otuer B mabopa-
Bwio XyHnaa. [lepuon. TOPHOM XypHAJIE.
3aKOH U NEPHUOJ. CH-

CTeMa DJIEMEHTOB B




CBETE TEOPHH CTpOe-
HUs atoma. [lepuon.
CBOWCTBA AJIEMEHTOB.

XuMuueckass  CBS3b.
KBantoBO-MeX. mpen-
CTaBIICHHS O XHM.
cea3u. Merong BC.
CBoiicTBa KOBaJIEHT-
Hoit cBs3u. Konrern-
Us  THOPHUAM3AIHH.
Metox MO. Honnas
CBA3b. Merannuye-
cKas CBs3b. Bomopon-
Has CBSI3b. MeEXMO-
JIEKYJIApHbIE B3aUMO-
NEUCTBUS.

8,9

16

TectupoBanue, pemie-
HHUE 3a7ad B DJICKT.
Kypce.

KonTponbHbie BOpockl
JUISL  CaMOCTOSIT. pado-
ThI.

OKHUCIIUTEIILHO-
BOCCTAHOBUTEIbHBIE
MIPOIIECCHI.

10

TectupoBanue, pemie-
HHE 3aJad B OJICKT.
Kypce.

KoHTponbHBIE BOIPOCH
JUIE  CaMOCTOSIT. pabo-
Tel. Otuer B mabopa-
TOPHOM KypHaJe.

Bonopoa. Bona.

11

TectupoBanue, pee-
HUE 3alad B JJICKT.
Kypce.

KoHTpoibHBIE BOIIPOCHI
UL CaMOCTOSIT. Pabo-
THI.

buaropoansie rasel.

12

KoHTposbHBIE BOIIPOCHI
UL CaMOCTOST. pabo-
THIL.

XapakTepucTika sie-
MEHTOB  HOJTPYIIIbI
VIIA rpynnel.  Taino-
TeHbl U UX COEIUHE-
HUSL.

13,14

24

TectupoBanue, peiie-
HUE 3aJa4 B DJIEKT.
Kypce.

KoHTposbHBIE BOIIPOCHI
Ui caMOCTOSIT. pabo-
Tl. OTyer B Jnabopa-
TOPHOM JKypHaJle.

10.

XapakTepucTuka sie-
MEHTOB  IOATPYIIIIbI
VIA rpynnel. Kucino-
pOI, O30H, IEPOKCHU]
BOZOpOJA.

15

TectupoBanue, pemie-
HUE 3alad B DJCKT.
Kypce.

KoHTposbHBIE BOIIPOCHI
U CaMOCTOST. Pabo-
Tel. Otuer B mabopa-
TOPHOM JKypHaJIe.

11.

Cepa u ee coenuHe-
HUA.

16

24

TectupoBanue, peiie-
HUE 3a7a4 B DJIEKT.
Kypce.

KoHnTponbHbIe BOpoCk
Ui caMOCTOSIT. pabo-
Tel. Otuer B sabopa-




TOPHOM >KypHaJe.
KonTponbsHas paborta.

12. Cenen, temtyp, MmoJyo- 17 4 - KonTponbHbIe BOpoCk

HUUW U UX COCIUHEHUS. JUIL  CaMOCTOSIT. pabo-
THI.

13. XapakTepucTuka 3ie- 18 4 - KonTponbHbie BOpoCk
MEHTOB  MOATPYIIIbI Ui caMOCTOSIT. pabo-
VA rpynnsl. A30T u THI.
€ro COeIMHEHHUSL.
IIpomexyroyHnasi ar- 18 3adert, 3k3aMeH
TecTauus — 54u.
HUroro B 1 cemectpe 72 144 18
— 288u.

2 cemecTp

1. XuMus a3zoTra U €ro 12 TecT, mUCbMEHHBIN OT-
BaXHEHUIIINX BOJIO- 4eT B J1a0OpaTopHOM
POJHBIX COEAMHEHUN KypHase

2. XuMus a3oTra U €ro 12 TecT, NTUCEMEHHBIN OT-
BAKHEUIINX  KHUCIO- ger B Ja0OpaTopHOM
POJHBIX COCAUHEHUN JKypHaJle

3. Xumusa ¢ochopa u 1 4 12 TecT, MUCHBMEHHBIH OT-
€ro BaXHEUIINX Co- 4eT B J1aOOpaTopHOM
CIUHEHUN JKypHaJie

4. Xumus MBIIIbSIKA, 2-3 6 12 9 TecT, TUCEMEHHBIN OT-
CYypbMBl U BUCMYTa U 4eT B J1a0OpaTopHOM
UX BaXHEHUIIUX CO- KypHaje, KOHTPOJIbHAs
eAVHEHUNI pabora Nel

5. XuMmusg yriiepoaa M 3-4 6 12 TecT, NUCBMEHHBINA OT-
€ro BaXHEUIINX Co- 4eT B J1aOOpaTopHOM
eAMHEeHUN KypHaie

6. XUMUSI KPEMHUS U €T0 5 4 12 Tect, NUCbMEHHBINH OT-
BOKHEUIINX COEIUHE- ger B Ja0OpaTopHOM
HUU KypHaJIe

7. Xumus repMaHus, 6-7 6 12 9 Tecrt, MUCHbMEHHBIN OT-
0JIOBA U CBHHIIA U €T0 4eT B J1aOOpaTopHOM
BOKHEUIINX COEIUHE- KypHase, KOHTPOJIbHas
HUI pabota Ne2

8. Xumust 6opa U ero 7 2 - KoHTpoibHBIE BOIIPOCHI
BOXHEHIINX COETUHE- Ui caMOCTOSIT. pabo-
HUMN TBI.

0. XuMus ~ alOMUHUA, 8 4 - KonTponbHbie BOmpockl
raJlIusl, UHAUS U Tal- Ui caMOCTOSIT. pabo-
U U UX BaXKHEUIINX THI.
COCITMHEHUI

10. XUMHUS pEeIKO3EMEIIb- 9 2 - KonTpoabHbie BOpOCk
HBIX 3JIEMEHTOB U HX Ui caMOoCTOSIT. pabo-
BLKHEMIIMX COEIUHE- TBI.
HUMN

11. | Xumus tuTaHa, LUp- 9 2 - KoHTpoibHBIE BOIIPOCHI
KOHMS U TaQHHUSA U UX JUISL  CaMOCTOSIT. pabo-
BaOXHEHUIIINX COEIUHE- TEL.




HUH

12. XvMus BaHaaWs, HU- 2 10 4 - KonTtposnbHbie BOmpocCh!
o0usi M TaHTaja U MX Ui caMOCTOSIT. pabo-
BAKHEMIIMX COEIUHE- TBI.

HUMN

13. XuMug XpoMa, Mo- 2 11 4 12 Tect, MUCHbMEHHBIN OT-
nubaeHa u BoJibppama yer B JabopatopHOM
U UX BaXHEHUIIHNX CO- XKypHalle
€IMHECHUI

14. Xumus Maprasua, 2 12 4 12 TecT, TUCEMEHHBIN OT-
TEXHEUUsT U PEHUs M 4eT B J1a0OpaTopHOM
UX BaXHEHUIIUX CO- KypHaie
€IMHECHUI

15. Xumus kKeiesza, Ko- 2 13 4 12 9 TecT, TUCEMEHHBIN OT-
0anpTa U HUKENS U UX 4eT B J1a0OpaTopHOM
BKHEHIINX COEIUHE- KypHaJe, KOJZIOKBUYM
HUMN

16. | Xumus IUIATHHOBBIX 2 14 2 - KoHTposbHBIE BOIIPOCHI
METaUIOB U HX BaX- Ul caMOCTOSIT. pabo-
HEUINUX COEIUHEHNHN TEL.

17. Xumus menu, cepedpa 2 14-15 4 12 Tect, NTUCbMEHHBIN OT-
U 30JI0Ta U HX BaX- ger B Ja0OpaTopHOM
HEWIINX COEUHEHUN JKypHaJIe

18. XuMus ULMHKa, Kajl- 2 15-16 4 12 9 TecT, TUCbEMEHHBIN OT-
MUSI U PTYTH U HUX 4yer B JabopaTopHOM
BAKHEHIINX COEIUHE- KypHaje, KOHTPOJIbHas
HUH pabota Ne3

19. | Xumus LIEJIOYHO- 2 16 2 - KoHTpoibHBIE BOIIPOCHI
3€MEJIbHBIX  DJIEMEH- JUIE  CaMOCTOSIT. pabo-
TOB U MX Ba)KHEHIIMX THI.

COCIUHEHUN

20. Xumus LEJI0YHbIX 2 17 2 - KonTpoabHbIe BOpOCk
METaJUIOB M HUX BaX- JUIE  CaMOCTOSIT. pabo-
HEWIINX COETUHEHUN TBI.

21. Heoprannueckas xu- 2 17-18 6 - KonTtponbHbie BOmpockl
MU B 3aa4ax Ui caMOCTOSIT. pabo-

THI.
IIpomeskyTounas ar- 2 3ayer, 3k3aMeH
TecTanus — 36u.
Hroro Bo 2 cemectpe 72 144 36
— 288u.
Oomas TPyJ10eM- 576u.
KOCTb JMCUMILINHBI

Coaep:xanue aucunminabl «Heopranuueckass Xumusn»
1 cemecTp

1. AToMHO-MoJIeKyasIpHas Teopus. CTexuoMeTpruyecKue U ra3oBble 3aKOHbI.

Marepus u nBuwxeHue. GopMel CyHIECTBOBAHUS MaTepUH U ABWXKEHUA. BemecTso u mo-
ne. IIpenmer xumumn. IloHsTe o peareHTax U NPOAyKTaX XUMHUUYecKOoW peakuuu. CoBpeMEHHbIE
MIOHATHSA: IEMEHT, aTOM, MOJIEKYJIa, IPOCTOE U CIIOKHOE BEIECTBO. BeniecTsa ¢ MOIEKYJIIpHON
1 HEMOJIEKYJISIPHOU CTpYKTypoil. IIoHsATHE O HECTEXMOMETPUUECKUX COEIMHEHUSX, IPUUNUHBI UX
BO3HUKHOBeHUs. Hanbosee pacnpocTpaHEeHHbIE HECTEXUOMETPHUYECKUE COSMHEHUS U UX THUIIBL.
Koopaunannonnoe uucio. ®asza. JlansroHuasl U 6eprosuinael. [IoHsITHE XMMUYECKOrO COelH-




HeHUs. AOCOIOTHBIE MacChl M pa3Mepbl aTOMOB M MoJiekys. IlIkambl aToMHBIX Macc. Modb.
®opmynbHas enuHunia. OTHOCUTENNbHAS MOJIEKYJIsipHas U MOJIApHas Macca Bemiecta. Kommue-
CTBEHHBIE 3aKOHBI XUMUU. 3aKOH COXPAHEHHSI MACChI, 3aKOH COXPAHEHUSI SHEPTHH, CBS3b MACCHI
W DHEPTUU. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH KPAaTHBIX COOTHOIICHUW. 3aKOH 00BEMHBIX CO-
OTHOIICHUH. 3aKOoH ABOTaapo u ciencTBus u3 Hero. [loctossHHas ABoranpo. MossipHbId 00beM
raza. HopmanbHbie U cranaapTHeie ycinoBus. ['a30Bble 3aKOHBI. Y HUBEpCaJIbHAs ra30Basi MOCTO-
SIHHAsl, €€ Pa3MEepHOCTh U (pu3nueckuii cMbicin. OObeAMHEHHBIN Ta30BbIi 3aKOH U YpaBHEHHE CO-
CTOSIHUSI UJeanbHOro rasa. OmnpejaesieHue MOJSIPHBIX Macc BemlecTB. IlapuuanbHoe naBieHue
rasza. 3aKOH NaplUabHbIX JIaBJICHUE. YPaBHEHUE XUMUUYECKOM Peaki[uu, KAYeCTBEHHAsI U KOJIHU-
YyecTBeHHas MHGOpPMAIHs, 3aKJII0UCHHAS B HEM.

2. TepmoanHaMuKa M JHepreTHKa XMMH4YeCKHX NpeBpameHuil. CKOpPOCTh XMMHUYECKHX
peakumii. XuMH4YeCKoe paBHOBeCHeE.

[IpeameT u 3anaun TEPMOJMHAMUKN PABHOBECHBIX XMMHUYECKUX IpoueccoB. OCHOBHBIE
XapaKTEPUCTUKU TEPMOJMHAMUYECKON cHCTeMBbl. TepMoauHaMMUEcKHe MOTEHIHMAIbl — BHYT-
PEHHSISL SHEPTUs, SHTPOIUS, SHTANbNUs, cBoOOAHas ’Heprust ['nb6ca. IlepBrlil 3aKoH TepMOaU-
HamMHKU. B3aumornpeBpalnieHus TeIioThl, padoThl U SHEPTUU. BHYTpEHHSs SHEPrusi U SHTaNb-
nus. VI3MeHeHne cTaHgapTHOM SHTanbIuu 00pa30BaHMs BEIIECTBA. JK30- U DHIOTEPMHYECKHE
peakiuu. TepMoxumuueckue pacueTsl U 3aKOHbI TEPMOXUMUM. 3aKoH ['ecca. CriencTBus 3akoHa
I'ecca. 3akon JlaByaspe-Jlamuacca. Tepmoxumuueckue ypaBHeHus. IloHsTtue 00 3HTpommu.
CranpapTHasi SHTponUs 0Opa3oBaHUs BellecTBa. VI3MeHeHHne SHTponuHu B xoje (a3oBbIX Mpe-
BpanieHui u peakiuu. CBo6oanas sneprus [ m60ca. Mismenenue cranmaptHoit sHepruu ['n66ca
o0Opa30oBaHUs BEIIECTBA. DHTAIBIMAHBIA U SHTPONUNHBIN (DakTOpbl. VM3MeHeHHne cTaHmapTHON
sHepruu ['nb0ca xumudeckoi peakuuu. BiusHue temnepaTypsl Ha HalpaBJI€HUE XUMUYECKON
peakiuu. OnpenenaeHue MPUHLIMITNAIBHON BO3MOXHOCTH U IOJHOTHI IPOTEKAHUS XUMUYECKON
peaxkuuu A pa3uuHbIX mpoueccoB. Onpenenenue n3MeHeHus suepruu [ nb6o6ca nporecca.

[ToHsiTHe TOMOTE€HHOM M reTeporeHHon peakiuu. CKOpOCTh XUMUYECKHUX peakinil. dax-
TOPBI, ONPEIEIIAIONIME CKOPOCTh PEAKIMU. BiMsHUE KOHIIEHTpAlluM pearupyounmx BEUIeCTB Ha
CKOPOCTb XMMUYECKON peaklMU. 3aKOH AelcTByronnX Macc. KoHCTaHTa CKOPOCTH peakluu U €
¢busnyecknii cmbici. BrnusHue TemmepaTyphl Ha CKOpPOCTh XUMHYeckoW peakuuu. [IpaBuio
Bant-T'odda, ypaBHenue Appenunyca. KpuBas pacnpeneneHus MOJCKYI MO SHEPTHU. DHEPTHs
aKTUBAIUU. Y coBUs 2(PEKTUBHBIX cOyAapeHni Monekyn. Karanms3atop B XMMHUYECKOi cucTe-
Mme. ['omoreHHbIii M reTeporeHHblil katanus. Marudutopsl. [Ipomotopsl. Mexanusm neicTBus
Karanu3aTopa. ABTokaranus. IIoHATHE 0 MOJEKYJIApHOCTH U MOpsake peakuuu. LlenHble peak-
MU, CTAJUH UX NpoTeKkaHus. DOoToXUMHUECKHE 1 MEXaHOXUMHYECKUE PEaKIIUH.

OO6paTMOCTh XUMUYECKHX peakiuil. Xumuueckoe paBHoBecue. KoHcTaHTa XUMHUYECKO-
ro paBHOBeCHS, €€ PU3NIECKUIA CMBICH, CBS3b ¢ M3MeHeHneM AG peakiun. BnusHue BHEITHUX
(baxTopoB Ha cocTossHUE XUMHUUYecKoro paBHoBecHs. [Ipuniun Jle-1llatense.

3. Obdmme cBoiicTBa pacTBopoB. PacTBopuMoOcTh BemecTB. PacTBOpBI HEIJIEKTPOJIUTOB.
DJIEKTPOTUTHYCCKAS TUCCOLMALMSA, PABHOBeCHSI B pacTBopax djiekTpoantos. pH pacrso-
pos. IIpousBeaenne pacrsopumocru. I'maposus cosei.

IToHsATHE O AMCIIEPCHBIX CUCTEMAaX M UX KJIacCU(UKAIMs 110 arperaTHbIM COCTOSHUAM U
pa3mepam yactul aucriepcHor ¢aspl. [TonaTus: pacTBopseMoe BelIECTBO, pacTBOPUTENb, pac-
TBOp. MIcTUHHBIE M KOJUTOMIHBIE pacTBOphL. Pusnueckas Teopust pactBopoB Bant-I'opda u Ap-
peruyca. Xumudeckas teopus pactBopoB .M. MenneneeBa, ®PaxTel, CBUIETEILCTBYIOIIUE O
B3aMMOJCUCTBUMA PACTBOPUTENS C PACTBOPEHHBIMU BEIIECTBAMU: TEIIOTA PACTBOPEHUS, KOH-
TPaKLUs, U3MEHEHHE OKpAacku pacTBopa. COBpEMEHHBIE NPEACTABICHNS O IIPUPOJE PACTBOPOB
(ponb conbBarauuu U quddy3un). PacTBopeHne Kak paBHOBECHBIM TEPMOAMHAMHUYECKUN Mpo-
necc. BinsHue teMneparypbl U AaBlIEHUs HAa paCTBOPUMOCTb ra3oB. 3akoH ['eHpu. B3aumnas
pPacTBOPUMOCTD JKUIAKOCTEH. BilnsiHUE pUPOABI )KUIKUX KOMIIOHEHTOB U TEMIIEPATYPhI HA pac-



TBOPUMOCTb KHMJIKOCTEH. PacTBOpHUMOCTH TBEPIABIX BEILECTB. 3aBUCUMOCTb PACTBOPUMOCTH OT
temnepatypsl! (npuHuun Jle-llatense).

IToHATHE HEHACBIIEHHOIO, HACBIIEHHOTO U MEPECHIIEHHOIO pacTBOPOB, KOHLIEHTPUPO-
BaHHbIE U pa30aBiIeHHbIE pacTBOPbI. KosmuecTBeHHBIE CIIOCOOBI BEIPa)KEHUS COCTaBa PACTBOPOB:
MaccoBasi, 00bEMHas, MOJSIpHAs JOJM, MOJIIPHOCTb, MOJIJIbHOCTh. CBOMCTBA pa3z0aBiIe€HHBIX
pacTBOpPOB HEMEKTPOIUTOB. OcMOTHYECKOE JaBieHHE pacTBopoB. OcMoc B mpupoze. 3akoH
Bant-T'odda. JlaBnenue napa pactBoputens HaJ pacTBopoM. 3akoH Payns. [loBslmenue Temme-
paTypbl KAIIEHUS PACTBOPOB U MIOHM)KEHHUE TEMIIEPATYPBI 3aMEP3aHMsl PACTBOPOB IO CPAaBHEHUIO
¢ 4uCThIM pacTBopuTeneM. Kpuo- u 30yIMOCKONTHYECKHE KOHCTAHThI, UX (PU3MUECKHI CMBICII.
Mertozas! omnpeneneHns MOJSPHBIX MacC HEJIETyYHMX PACTBOPEHHBIX BEIIECTB: OCMOTHYECKMM,
KpUOCKOMMMYEeCKU U 30ynuockonmdeckuil. OTKIOHEHUs CBOWCTB PAacTBOPOB SJIEKTPOIHUTOB OT
3akoHOB Payns u Bant-T'odda. Mzotonnueckuit xosdpuiment. Teopusi 3IeKTpOIUTHUECKON
mucconmanvu Apperunyca. COBpeMEHHBIE IPEACTABIICHUS O JUCCOLUALNHN 3IEKTPOJIUTOB B pac-
TBOpe. CTeneHb U KOHCTaHTa JUCCOLMAlMU. 3akoH pa30aBnenus OctBanbia. BiusHue temnepa-
Typbl U IPUPOABI PACTBOPUTEIIA HA CTEIIEHb U KOHCTAHTy auccounanuu. [Ipencrasinenus o teo-
PHH CHIIBHBIX 3JIEKTPOJIUTOB. AKTUBHOCTB. KoaddurmenT akruBHoCcTH. VICTHHHAS M KaXKyIIasics
CTeneHH aucconyanuu. CBOWCTBA KHMCIOT, OCHOBAHUM M COJEH C TOYKH 3PEHHS TEOPHUHU DJICK-
TPOJUTUYECKOH TUCCOLUALIMY, MEXaHU3MBbI TUCCOLMALIMYU COJIEH pa3IMuHbIX TUIOB U amdoTep-
HBIX ruapokcunoB. CryneHuaTas JUcCOLUAMs IEeKTpoiauToB. Jlucconmanus Bonbl. MoHHOE
Mpou3BeneHue BoAbl. Bomopoaublii mokasarens. 1Iponssenenue pacTBOpUMOCTH TPYIHOPACTBO-
PUMBIX BEILECTB. YCIIOBHsSI 0Opa3oBaHMs U PACTBOPEHUS OCAAKOB. YCIOBHS OJIHOCTOPOHHETO
NPOTEKAHUS PEAKLUU B PAaCTBOPAX AJICKTPOJIUTOB (0Opa3oBaHHE TPYAHOPACTBOPUMBIX, MaJo-
JUCCOLMUPOBAHHBIX, Fa3000pa3HbIX BEILIECTB).

I'mpponn3 HEOpraHMYECKUX BELIECTB, OOPATUMBII U HEOOpAaTUMBI, OOMEHHBIH U OKHUC-
JINTEJIbHO-BOCCTAaHOBUTENBHBIN. ['uaponn3 conelt, oOpa3oBaHHBIX KHMCJIOTaMU M OCHOBaHUSMU
pa3nuuHOi cuibl. CTeneHb M KOHCTAaHTa THAPOJIN3A. YCIIOBUS CMEIIECHUS TMAPOIUTHYECKOrO
paBHOBECHSI.

4. Ctpoenne aroma. IIpnHnunel kBaHTOBON MexaHnkH. KBantoBble ynciaa. IIpuHuunsl
IMayiu u MUHEMYMa 3Hepruu, npaBujio Xynjaa. [lepuognyecknii 3aK0H U NMepUOAHYECKAS
CHCTEeMAa 3JIEMEHTOB B CBeTe TeOpUM cTpoeHusi aroMa. [lepuoanyeckue cBoiicTBa dJjieMeH-
TOB.

Pa3Butus mpencrtaBieHUN O CIOKHOCTU CTpOEHHUs BemiecTBa. OTKPBITHS, CBUIETENb-
CTBYIOIIME O CIIOKHOM CTPOEHUU aTOMA.

M3meHeHue npeAcTaBiIeHH O CTPOCHUU 3JIEKTPOHHBIX 00onovek. [inanerapHas Moaens
cTpoenusi aroma Pesepdopaa u e€ HegocTaTku. XapaKTEepUCTUUYECKHE PEHTTEHOBCKUE CHEKTPHI
MeTaiioB. 3akoH Mosznu. KBantoBas Teopus cera. YpaBHenue Ilmanka. Teopusi crpoenus
aroMma Bogopoza 1o bopy. JloctonHcTBa u HegoctaBku Teopun bopa. KBaHTOBO-MExaHWYECKHE
IIPEJICTABIICHUS O CTPOCHUM aTtoma. [IpeacTaBieHue 0 KBaHTOBBIX CBOMCTBAxX JIEKTPOHA; KOp-
MYCKYJISPHO-BOJTHOBOM Ayaniv3M; JUiMHA BOJHBI e bpoinsa. [Tpunuun Heonpenenénnoctu I'ei-
3eHOepra. Ypasuenue lllpenunrepa. [Ipencrasnenne o popme 351ekTpoHHBIX 001aKk0B. [loHsATHE
O KBaHTOBBIX YHMCJIAX — IJIABHOM, OpPOWTAJIbHOM, MAarHUTHOM, CIIMHOBOM. OHEPreTHUECKUE
YPOBHH 3JIEKTPOHOB B MHOTORJIEKTPOHHOM aToMe. OCOOEHHOCTH OMUCAHUS MHOTOAJIEKTPOHHBIX
cTpykTyp. Ilopamok 3amonHeHust aTOMHBIX opOuTaneil snekrpoHamu. [IpuHIMI MUHMMYyMa
sHepruu. IIpaBuno Xyuna. [Ipuanun Ilaynu. MakcumanbHas EMKOCTb DHEPreTUUYECKUX YPOB-
HENl ¥ MOAypOBHEN. DHEPreTUUECKUEe MOyPOBHH MHOIOJIEKTPOHHBIX aTOMOB. IIpuHiuns! no-
CTpOCHHMS JeKTPOHHOM 000m0ukH. [IpaBuna KineukoBckoro. DnexkTpoHHbIE (HOPMYIIBI 3JI€MEH-
TOB MEPUOJIMUECKON CUCTEMBI. S-, p-, d- 1 f- amemenThl. CemeiicTBa anemeHToB. [IpoBan smek-
TpOHA. Y CTOMYMBOCTb 3JIEKTPOHHBIX CTPYKTYP aTOMOB U HOHOB.

Pannne cxembl knaccupuKauu 31eMeHToB. [lepronndeckuii 3aKoH U ero pU3n4ecKuit
cmbici. [lepuoanueckas cucrema snementoB .M. MenzneneeBa. XapakTepucTuka NEpUOJOB U
rpynmn. M3MeHeHre CBOMCTB 3JIEMEHTOB IO MeprojaM U rpymmaM. ['aBHble 1 TOOOYHbBIE MOA-



rpynnsl. [lonokeHne TaHTaHOMAOB U AKTUHOMJIOB B IIEPUOANYECKON cucteMe. Pasmepsl aToMoB
1 MOHOB. [ToTeHIMan HOHU3AIMH U CPOJICTBO K ANIEKTPOHY. DJIEKTPOOTPUIATEIBHOCTh. OTHOCH-
TeJIbHAs IIKAJIA IEKTPOOTPULIATENBHOCTH. [leproanueckue u HenepuoguYeCKHe CBOMCTBA aTo-
MOB. BropuuHas nepuoanyHoOCTb.

SAnpo aroma u ero obuue xapakrepucTuku. M3otonsl u uzobapel. PangnoakTHBHOCTS.
SAnepusie peakiuu aeneHus U cuHTe3a. CuHTe3 AneMeHToB. [I[pruMeHeHrne U30TOMOB B HAyKe U
TEXHUKE.

5. Xumnueckass cBsizb. KBaHTOBO-MexaHMUYecKHe NMPeACTABJCHUS 0 XMMHUYECKOH CBSI3H.
Meton BC. CpoiictBa koBajieHTHOH cBsi3u. Konuenuus ruopuanzanuu. Meroqx MO. Uon-
Hasi cBs3b. MeTtasinueckasi cBsizb. Bogopoanasi cBsi3b. Me:kMoJieKyJIsipHbIe B3auMO/ieii-
CTBUSL.

[Ipupona cun xumudeckoil cBA3M. OCHOBHBIE XAPAKTEPUCTUKH XUMUYECKOH CBSI3H.
KBanTOBO-MeXaHHUYECKast TEOpUsl XUMUUYECKOU cBsI3U. KprBas NOTEHIIMAIbHON HEPTUH AJI MO-
neKynbsl Bogopona no ['edtniepy u Jlonaony. Tunmbl xumudeckod cBsizu. KoBajieHTHast CBS3b.
MeTto1 BaJICHTHBIX CBS3€H, €r0 OCHOBHBIE MOJOKEHUS. MexaHu3mbl 00pa3oBaHusl CBSI3U — 00-
MEHHBIH ¥ IOHOPHO-aKLenTopHbIA. CBolcTBAa XUMHUUYECKOM cBs3u. [loHsATHE O G, TT- U O- CBA3SX.
Konuenmus rubpuauzanuu. Y cIoBUsl yCTORYMBOW ruOpuau3anuu. [ 'eomerpust mosekysn. Teopus
INmmnecnu. {ocronnctBa u HenocTatku Metona BC. CBsi3u ¢ M30BITKOM H Ae(DUIIUTOM DIIEKTPO-
HOB. MeToJl MOJNEKYISpHBIX opOHTaneld. YcinoBus 0Opa3oBaHUS MOJICKYJSIPHBIX OpOuTasei.
Casi3bIBalOIME, PA3PHIXJISIONINE M HECBSA3bIBaIOLMEe opOouTanu. Yucno, THN U Gopma MOJEKy-
nspHbIX opouTaneil. [locnenoBarenbHoCTh 3anonHeHus anektponamu MO. [Ipunnun MuHUMYyMa
sHepruu. [Ipunmun [aynu. [IpaBuno XyHnga. DnekTpoHHBIE GOPMYIIBI U YHEPTECTUYCCKHUE THA-
rpaMMbl HEKOTOPBIX MOJIEKYJI 21eMeHTOB [ u Il nepuonos nepuoandeckon cucreMsl. KpaTtHocTh
cBsA3u B MeTojie MO. 3aBUCUMOCTH SHEPTHH U JUTUHBI CBA3U OT KPATHOCTH CBSI3HU.

[TonsipHOCTE 1 NOJISIPU3YEMOCTh KOBAaJIEHTHOM CBSI3H. JIMNIOJIBHBI MOMEHT X UMUYECKON
CBS3U U MOJIEKYJIbI, CBA3b T€OMETPUU MOJIEKYJIbI C JUIOJBbHBIM MOMEHTOM.

HNonHas cBsa3b. HenachlaeMoCTh M HEHAIIPABICHHOCTh MOHHOM CBSA3HU, CTPYKTYpa UOH-
HBIX coeUHEeHnN. Meraminueckas CBS3b.

BopopoaHast cBsi3b, MPUYUHBI BOSHUKHOBEHUS. BiusHre BOJOPOIHON CcBA3M Ha GU3U-
KO-XMMHUYECKHE CBOMCTBA BEIIECTB MOJIEKYJIAPHOM CTPYKTYpbl. MEXKMOJIEKYJISIPHOE B3aUMOIEH-
crBue. Cunbl Ban-nep-Baanbca. OpueHTanmoHHOE, MHAYKIIMOHHOE M JUCIIEPCHOE B3aUMOJIEH-
CTBUE.

6. OKHCIUTEJILHO-BOCCTAHOBHUTEJIbHbIE IIPOLECCHI.

[loHsATHE OKMCIUTENBHO-BOCCTAHOBUTEIBHOW peakuuu. CTeneHb OKUCICHUS U €€
HAXOXJIEHUE U1 aTOMa B MOJIEKYJIE U MOHE. ATOMBI, UMEIOIINE MTOCTOSHHBIE CTENIEHU OKHCIIe-
HUs B coequHeHusX. [Ipouecchl OKUCIEHUS! U BOCCTAaHOBJIEHUA. THUIMYHBIE OKUCIUTEIN U BOC-
cTaHoBUTEeMU. OKUCIUTEIHHO-BOCCTAHOBUTENbHAS JIBOMCTBEHHOCTh. [logbop ko3 duimenton
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMI METOAOM 3JIEKTPOHHOro OanaHca. TUIBI OKUCITH-
TEJIbHO-BOCCTAHOBUTEIBHBIX peakuui. [IpuHUOMIBI COCTaBIIEHUS YPAaBHEHUM OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLHN PAa3IMYHOIO TUIIA.

HamnpaBneHue OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuid. lIoHsATHE 31€KTpoaHOrO
MOTEHIIMAJIa, MEXAaHU3M €ro BO3HMKHOBeHUs. [IpoBonHMKM nepBoro m Broporo poja. ITonstue
anekTpona. Bogopoausiii anexktpoa. CTaHAapTHBINA OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIN MTOTEH-
1Maia B BOJAHBIX PACTBOPAX, IKCIIEPUMEHTAIbHBIM U PACUETHBIA METO/IbI HaX 0KICHUS. DIEKTPO-
XUMUYECKUH sl HAIPSDKEHUM METAJUIOB KaK XapaKTEPUCTUKA UX CPABHUTEIBHONM XMMHYECKOU
akTUBHOCTH. OIIeHKa HAINpaBJIEHUS U MOJHOTHI IPOTEKAHUS OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii. YpaBuenue HepHcera.

DNEKTPOIU3 Kak Croco0 MoydeHUs] HEOPraHUYeCKUX BellecTB. VIHEpPTHBIC U aKTUBHBIC
uekTpoasl. HanpsikeHue pasnoxenus. KaTonHsle 1 aHOIHBIE MIPOLIECCHI IIPH 3JIEKTPOJIN3E pac-
TBOPOB M PACIIJIABOB HEKOTOPBIX JIEKTPOJUTOB HA AKTUBHBIX U HHEPTHBIX 3JIEKTPOIAX.



7. Bogopoa. Bona.

ITonoxxenune Bonopoaa B Ilepuoguueckoit cucreMe. JIEKTPOHHOE CTPOEHUE aToMa, MO-
nekyisl. U3oTonsl Bogopoaa. PacnpocTpan€HHOCTh U HaXOoXxAeHUE B ipupoe. [IpombliieHHbIe
1 J1abopaTopHBIC CITOCOOBI TOMydeHUs Bogopoaa. dusndyeckue u XUMHUISCKHE CBOMCTBA MOJIe-
KYJSIPHOTO BOJOpOJa. ATOMapHbIA BOAOPOJ, CBOMCTBA, MOJIydeHHE M NpuMeHeHue. CpaBHHU-
TeIbHasg XapaKTePUCTUKA BOCCTAHOBUTEIIBHOW aKTUBHOCTH aTOMApHOr0 M MOJEKYJISIPHOTO BO-
nopona. CoeuHEHHUsI BOJIOpoOJa ¢ MeTalaMu U Hemetaiutamu. ['uapuast. [Ipumenenue Bogopo-
na. Boga. Xumudeckasi CBSI3b M CTPOCHUE MOJIEKYJIbI BoAbL. Juarpamma coctosHus Boabl. CTpo-
€HHE TBEPJIOH, )KHUJIKOU, ra3000pa3Hoi Bonbl. Tspkénas Bona. OuU3nvecKkue U XUMHUYECKUE CBOM-
cTBa BoJbl. Posib BosbI B pupose u TexHuke. [Ipodmema ounctku Bojbl. CriocoObI MOTy4eHUS
XUMHYCCKH YHCTOH BOJEL.

8. buaropojanwle ras3bi.

OO6m1ast XapakKTepUCTHKA 2JIEMEHTOB TiaBHON moarpymnmsl VIII rpymmbel nepuoanydeckon
cucremsl J[.1. MenneneeBa. DneKTpoHHbIe KOH(MUTYyparu atoMoB. Haxoxaenue B mpupoe.
CpoacTBo aTOMOB K 3JeKTpoHY. HeBaneTHble M BaJeHTHBIC COEIUHEHUs OJaropofHBIX Ta3o0B,
nojryuenue, cBoiicta. CoennHenus BkiatodeHus. [IpumeHenre 61aropoiHbIX Ta30B U UX COEIH-
HeHui. PU3nonoruyeckasl akTUBHOCTb.

9. XapakTtepucTuka 3j1emMeHToB noarpynnsl VIIA rpynnel. I'anorensl u HX coeiHHeHHUS.

ITonoxxenne ranoreHoB B mepuogudeckod cucreMe .M. MenneneeBa, DieKTpOHHOE
CTpPOCHHE aTOMOB. Paguycbl aTOMOB, CPOJICTBO K DJIEKTPOHY, IEKTPOOTPHULATEILHOCTD, IOTEH-
1Al MOHU3aLKK, noisipu3yeMocTb. CteneHu okucieHus. Cxembl 00pa3oBaHUS MOJIEKYJI Tajo-
reHoB u3 aromoB 1o merogaMm BC u MO. Haxoxaenue B npupone. Pusnueckue U XMMUUYECKUE
CBOMCTBa rajoreHoB. CpaBHEHUE OKHMCIUTEIBbHOM CIIOCOOHOCTH ranoreHos. IIpombinuieHHbIE 1
n1a0opaTOpHbIE METO/IbI MOJTyUeHHUsI TajoreHoB. O61acTu IPUMEHEHUS TaJIONE€HOB.

Bognoponusie coequHenus ranoreHoB. Meroasl noirydyeHus. CpaBHUTEIbHAS XapaKTepH-
CTUKAa CBOMCTB raJIOTCHOBOJOPOAOB U MX BOJIHBIX pacTBOPOB. lIprunHa aHOMAaJIbHBIX CBOMCTB
¢dropoBogOpoaa. XIOPOBOAOPOAHAS KUCIOTA U €€ poiib B KUBOM opranuizme. Coju rajJoreHo-
BOJOPOAHBIX KUCIOT. Knucnopoausle coenuHeHus rajnoreHoB. I'naponns ranoreHoB. CMmeleHue
paBHOBECH PEAaKLMK T'HAponu3a. XJI0pHOBAaTUCTas KucaoTa U e€ conu. [lytn pacnana xiaopHo-
BAaTHCTOM KUCJIOTHI. XJIOPUCTask KUCJIOTA U €€ coy. XIJIOPHOBATas KACIOTA U €€ conu. XJIopHas
kucaora u €€ conu. CpaBHEHHE KUCIOTHBIX U OKHCIUTENIBHBIX CBOMCTB KHUCIOPOJHBIX KHUCIOT
xJyiopa. O01mas XapakTepucTHKa KUCIOPOIHBIX KHCIOT OpoMa U Hoja. 3aBUCUMOCTh YCTOWYHBO-
CTH, OKUCIIUTEIBbHBIX U KHCIOTHO-OCHOBHBIX CBOMCTB KMCJIOT OT CTEIICHU OKHUCJICHHSI FAJIOTE€HA U
IpUPOBI TanoreHa (Mpu paBHOM cTeneHu okucieHus). buoxumuueckast posp rajgoreHoB. Ou-
3MOJIOTUYECKHUE U (hapMaKOJIOTHYECKUE CBOMCTBA TAJIOTEHOB U TaJIOT€HH/1-HOHOB.

10. XapaxkTepucruka 31emMenToB noarpynnsl VIA rpynnsi. Kuciopona, 0301, nepokcua Bo-
aopoaa

OOmast XapakTepUCTHKA JIEMEHTOB IIaBHOM moArpymmbsl VI rpynmsl mepuoanydecKoi
cuctemsbl /.. Menneneena.

[Tonoxenue kucnoposaa B nepuoandeckoil cucreme. CTpoeHHE IEKTPOHHON 000JI0UKH
atoMa kuciaopona. CTpoeHHE MOJIEKYJbl KHCIOpOJa IO METOHLy BaJIeHTHBIX cBsized u MO.
Amnotponus kuciopona. PacrnpocTpaHéHHOCTh M HaxoxzaeHue B npupone. CocraB Bo3ayXa.
@usuyeckue M XUMUYECKHE CBOMCTBA MOJEKYJSIPHOIO Kuciaopoaa. IIpoMblnuieHHbIE H
nabopaTopHble METOAbl IOJydeHus Kuciopoja. JKunkuil KuCIopol, €ro CBOWCTBA M
npumeHenue. Oxcuipl, ux kiaccudukanus. ['mapokcuapl. 3aKOHOMEPHOCTH B HM3MEHEHHUH
CBOMCTB OKCHJIOB U T'MJIPOKCHJIOB JJIEMEHTOB B 3aBHCHMOCTH OT HX PACIOJIOKEHUS B pAax U
rpynnax IepUOJUYECKOM cucTembl. Ponp kuciaoposa B IPUPOAHBIX U TEXHOJIOTMYECKUX
IIPOLIECCaX.



O30H. CTpoeHre MoJekyabl 030Ha. Ero ¢usmyeckune n xumudeckue coiictBa Ilomyue-
HHE 030HA. Poib 030Ha B atmocdepe. CoctaB aTMocepHOTO BO3/IyXa, MOCTOSTHHBIC U TTEPEMEH-
HbI€ KOMITOHEHTBI.

[lepokcun Bogopoaa, CTpOEHUE MOJIEKYJIbI, (PU3NYECKHEe M XMMHUYECKHEe CBOWCTBA, CIO-
coOBI MOJTYYCHHUSL. [TepOoKCOKHCIOTHI. [Tepoxcuast METaJIIOB. OxucauTensHo-
BOCCTAHOBUTEJIbHBIE CBOWCTBA MepoKcUaa Bogopoaa. [Ipumenenne nepokcuaa Boopoaa U ero
MIPOU3BOHBIX.

11. Cepa u ee coenuHeHus.

[Tonoxenue cepwl B mepuoauyeckoit cucreme JI.M1. MenneneeBa. DieKTpoHHass KOHMU-
rypanusi aToMa Cepbl B CTAIIMOHAPHOM M BO30YXIEHHOM COCTOSIHUU. [IpupOIHBbIC COCTMHEHHMS.
Camopoanas cepa. J{oOb14a cepbl. DIIeKTPOOTPULIATETLHOCTh CEPBI M €€ CPOACTBO K 3JIEKTPOHY,
CpaBHEHHME cO cBoWcTBaMH aToMoB aneMeHToB VII rpynmel. [lonuMepHble Moau@UKAMK CEPHI.
Qdusznueckre U XUMUYECKHEe CBoMcTBa cephl. OTHOIIEHHME cepbl K MeTalljlaM, HeMeTasllam,
CJIOKHBIM BeliecTBam. [IprMeHeHune cepsl.

Bomnoponusie coequaenns. CepoBOIOPOI, CIIOCOOBI MOTydeHus!, (PU3NIECKHe U XUMUYIe-
ckue cBoiicTBa. CepoBojopoiHas KucioTa u ee conu. Knaccuduxamus cynbQuaoB Mo pacTBo-
puMocTH B BoJie U B kucnorax. Cynbdansl. [Tonucynbduas.

Kucnopomusie coenunenus: cepbl. Oxcua cepsl (IV). Ionyuenue, ¢usndeckue u XuMHu-
geckue cBoiicTBa. CepHHCTash KUCIOTa, CYIbGUTBI W TUAPOCYIbGUTEL. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA okcuaa cepbl (IV) u cynbhut- nona. Ilpumenenue okcuna cepsl
(IV) u coneit cepHucTOi KUCIOTHI B HapoHOM xo3siicTBe. Oxcup cepol (IV) B atmocdepe. 'a-
JIOUJIHbIE COEMHEHHUS Cepbl, CTPYKTypa U cBoOWCTBA. [IOJIMTHOHOBBIE KHUCIOTHI, CTPYKTypa U
cBoiicTBa. B3anmoneiictBue cynbpputoB ¢ cepoil. Tuocepnas kuciota u THocyabdarel. OTHOIIE-
HUE THOCYIh(}aTOB K raioreHaM. OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [IpuMeHeHMe.
Oxkcun cepol (VI). Iomyuenne, pusnueckne nu xumuueckue cBorictBa. CepHast kuciaora. OTHO-
IIEHHE CEPHOM KUCIOTHI K MeTajlllaM, HEMeTaJlJlaM U CJIOKHBIM BellecTBaM. [1epoKCOKHCIOTHI —
MEPOKCOCEpHas U MEPOKCOIMCEPHAst, UX CONU. [[pUHIUIIBI MPOMBILIJICHHBIX METOJIOB MOJIYYECHHS
cepHoii KUCIOTHL. OneyM. OKUCIMTENbHAs aKTUBHOCTh CEPHOM KUCIOTHI B 3aBUCUMOCTH OT KOH-
neHtpauuu. Coiau CepHOM KUCTOTHI.

12. Cesien, TeJu1yp, IOJIOHUI U UX COETUHEHHUS.

DJEeKTPOHHBIE KOH(PHUTYpalMK aTOMOB, YCTOMUMBOCTh CTeIleHel okucienus. [Ipuponnsie
COeMHEHUs. AJIIOTpOonHbIe Mot puKaryu. Ou3ndeckne 1 XUMUYECKHE CBOMCTBA.

BonopoaHnsle coennHeHus, cCriocoObl MONy4YeHus, (puznyeckre 1 XuMUUYECKHe CBONCTBA.

Kucnoponconepxkamme coequnenus. Oxcunsl cenena(lV), remnypa(IV) n nononusa(1V),
ceneHa(VI) u temnypa(VI). Kucnots! cenena u Temnypa, CTpyKTypa U CBOMCTBA, cujla KUCIOT,
YCTONUMBOCTb. AHOMaJIbHBIE CBOMCTBA coelMHEHUN ceneHa. Coiau KHUCIOT celeHa, TeJulypa U
10J10HusA. PU3noIOrNYecKas aKTUBHOCTb COCJUHEHN CEJIeHa U TeJULypa.

13. XapakrepucTuka 3J1eMeHTOB NOATPYyNNbl VA rpynnbl. A30T U €ro coeIMHeHM 1.

OOmrast XxapakTeprCTHKA 3JIEMEHTOB IJIABHOM MOATPYMIIBI V TPYIIIEI MEPHOAMYECKON CH-
cremsl [I.11. MenneneeBa. A30T. DneKTpoHHasi KOHPUrypauus aroma a3ora. MakcuMaibHas KO-
BaJICHTHOCTb a30Ta. CTpoeHne Mosekysl a3ora no merony MO. KpatHocts cBsa3u. Haxoxaenue
B ipupoze B armochepe. [IpombliieHHbIe 1 1a00paTOpHbIE CIOCOOBI NOTYUYEHUS.

dusnyeckue U XuMuueckue cBoiictsa. OTHOIIEHNE K MeTajulaM M HeMeTaiuiaM. Hurpu-
nbl. [Ipumenenue. buoxumus azora. IIpobnema "cBsizanHoro azora'.

Ammuak. CtpoeHue mMouiekyisibl aMmuaka. dusnueckue cporicra. [lomyuenue. YcioBus
ONTHMAJIbHOTO BBIXOJAa aMMHAaKa IIPM CHUHTE3€ M3 IPOCTBIX BEUIECTB. XHMMUYECKHE CBOWCTBA
aMMmuaka. XapakTepHbIE TUIIbI PEAKLUH: IPUCOCANHEHNS, 3aMEILeHUs, OKUCIeHus. PaBHoBecue
B BOJIHOM pactBope ammuaka. Conau ammonus. Heopranmueckue npousBoasbsle ammuaka. Kua-
KMI aMMUaK Kak pactBopureinb. ['unpasus, ruapokcuiaMud. OU3HKO-XUMUYECKUE CBOMCTBA U
CTPOEHHUE MOJIEKYJI, CIOCOOBI OJTyYEHHUs], IPUMEHEHHE.



Kucnoponnsie coequnenus azora. Oxcuabl azora (I-V). Oxcumsl azora B atMocdepe.
DHeprusi CBSA3M U SHTAIBINS 00pa30BaHUsl OKCUOB a30Ta. YCIOBUS U METOJAbI UX MOJYUYEHHUS.
A3zotuctas kucnorta. [lomydenue u cpoiictBa. HuTputsl. OKHCIUTETHbHO-BOCCTAHOBUTEIbHAS
JBOMCTBEHHOCTH coeauHeHni azora (III). Tepmuueckas ycTOHMIMBOCTH HUTPHUTOB.

AzotHas kucnota. [IpoMblniienHsie U 1abopaTopHble METObI MonydeHus. Puznueckue
U XMMUYECKUE CBOMCTBa. JlelicTBHE HA METaUIbl, HEMETAJUIbl, OPraHUYECKHE BEUIECTBA. 3aBU-
CUMOCTh XapakTepa MPOAyKTOB BOCCTAHOBJICHUS a30THOM KUCIIOTHI OT €€ KOHLIEHTPAIUU U MpHU-
poabl B3auMoJieicTByromero Bemecrna. "Llapckas Boaka" u e€ okucnurenbHoe Aeiicteue. Hut-
parbl U UX OKHUCIIMTEIbHBIE CBOWCTBA. TepMuueckas yCTOWYMBOCTb HUTPATOB. IIprmeHeHue
A30THOM KUCJIOTHI B €€ coyieil. AB0OTHBIC yI00pEeHusI.

2 cemecTp
XWUMMSI p-3JIEMEHTOB V I'PYIIIBI MEPUOJUYECKOMW CUCTEMBI

OO61mas xapakTepuCcTUKa P-3JI€MEHTOB V TPYIIBL: 3JIEKTPOHHBIE KOH(PHUTypaluu aTOMOB; 3a-
KOHOMEpPHOCTH B M3MEHEHHMH AaTOMHBIX M MOHHBIX PaJuycOB, NOTEHLUATOB MOHMU3ALUHU, DJIEK-
TpooTpuaTeabHOCTU. [IpOrHO3 CBOMCTB COENMHEHUN 3JIEMEHTOB V TPYIIbL: 0COOCHHOCTh XU-
MHUH a30Ta; 0OUTHOCTh XUMHH (ochopa M MBIIIbAKA; CypbMbI U BUCMYTa. Dh(HEKT HHEPTHOH Ta-
pBI: BIMSHUE 6S°-IEKTPOHHOM KOH(PUIypaLMH Ha YCTOHYHUBOCTD BAI€HTHBIX COCTOSHUI BUCMY-
Ta.

Oco0eHHOCTh TPYHNIBL: SPKO BBIPAXKEHHBIM IEpeXxo] OT CBOWCTB THIIMYHOI'O HEMETala K
CBOMCTBaM MeTalia.

A30T

Haxoxnenue azora B npupojie. Ctpoenue mosekyssl azota (Merox MO). KparHocTs, ainHa
U SHEPrus CBsI3U. XUMHYECKass HHEPTHOCTh MOJIEKYJISIPHOTO a30Ta, YHJOTEPMUYHOCTH OHMHAp-
HBIX COE€IMHEHMI a30Ta. DHEprusi OJMHAPHON U IBOMHON CBSI3M a30T - a30T, COMOCTABIIEHUE C
SHEPrUsIMU CBSI3M YIIIEpoA - yriepon. [IpuumHbel HEYCTOMYMBOCTH CBA3EH a30T - a30T U a30T -
KHCJIOPOJT B MOJIEKyJaX TWapazuHa, THIpoKcuiaamMuHa, okcuaa azora (III) m okcuna azota (V),
A30THOM U a30TUCTOM KHUCIIOT.

®duznyeckne CBONCTBA U MOJIYYEHUE a30Ta B JTAOOPATOPUH U MPOMBIIUIEHHOCTH. [Ipumene-
HUE MOJIEKYJISIPHOTO a30Ta.

Ammuak. CTpoeHHe MOJIEKYJbl (3HEprusi, JUIMHA CBS3U, BAJICHTHBIH yroil U TMOPHIHOE CO-
CTOSIHME BAICHTHBIX OpOUTaJIel, KpaTHOCTh, HACHIILIAEMOCTb, HAPABICHHOCTb) U PEAKLMOHHAS
CIIOCOOHOCTh aMMHUaKa. DJIEKTPOHOJAOHOPHBIE CBOMCTBA aMMHUAKa; JUIMOJIbHBIA MOMEHT H MPOY-
HOCTb BOJOPOAHBIX CBA3€H. OCHOBHBIE THUIIBI XMMHUYECKUX PEAKLUN: OKUCIEHUS, 3aMElLIEHHs,
npucoeauHenus. Boanslil pactBop aMmuaka. OCHOBHbBIE CBOMCTBA BOJHOIO PACTBOpPA aMMHAKa,
KoHcTaHTa aucconuammu. Conu ammonus. ['uaponus coneid aMmmoHMs. KHCIOTHO-OCHOBHBIN U
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIA TEPMOJIU3 cojiell aMMOHMs. TepMoauHaMuKa 0Opa3oBaHUs
aMMHMaKa U3 MpOCThIX BeecTB. [lonyueHne aMmmuaka B 17a00paTOPHH U MIPOMBIIIIEHHOCTH.

Nounnsbie uutpuapl. [onyyenue. Y croiunBocTh. ['uapoiu3 HUTPUAOB METAIIOB.

I'mapasus, rugpokcunamMuHd. TepMoarHaMuYecKass HEYCTOMUMBOCTh MoJIeKyl. CTpoeHue mMo-
nexyi. Ousnueckue cBoiictBa. OCHOBHBIE THUIIBI XUMUYECKUX PEAKLMN: IPUCOEAUHEHUS, OKUC-
JeHus1, BocCTaHOBJIEHNsA. OCHOBHBIE CBOMCTBA BOJHBIX paCTBOPOB I'Mpa3uHa U TUIPOKCUIAMMU-
Ha, KOHCTaHTBl  jauccouuauuu. I'mapomms  cosneid.  CraHmapTHblE  OKHCIMTENBHO-
BOCCTAHOBUTEJIbHBIE IMMOTEHLIUAJBI: 3aBUCHMOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OT KMCJIOTHOCTHU cpejibl. CpaBHEHNE OCHOBHBIX U BOCCTAHOBUTENIBHBIX CBOMCTB B PSIIYy aMMHAK -
TUAPa3UH - TUAPOKCUIIAMUH.

Oxkcunsl azota N20, NO, N203, NO2, N20Os. CtpoeHre MOJIEKYJT U 3aKOHOMEPHOCTH B U3Me-
HEHHUH CBOWCTB (AUMOJIbHBIA MOMEHT, TEPMHYECKas YCTOWIMBOCTb, KUCIOTHbIE CBOWCTBA, OKHC-
JUTENbHbIE CBOIiCTBa). [lomyueHre okcuaoB a3oTa.

Azorucras kucnora. CTpoeHHe MOJIEKYIbl U peakOHHas CIIOCOOHOCTh. I mbpuaHoe cocto-
SIHUE BAJICHTHBIX OpOUTaJel IEHTPaJbHOrO aroMa. Y CTOWYMBOCTh. KHCIIOTHBIE CBOICTBA, KOH-
craHTa auccouuanuu. Hutputsl. CTpoeHne HUTPUT-UOHA. Y CTOWYMBOCTh A30TUCTOM KUCIOTHI U



ee cosiell. 3HaYeHUsl CTAaHAAPTHBIX OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX MMOTEHIIUATIOB B KUCIION U
iesioyHou cpefax. OKHUCIUTEIbHO-BOCCTAHOBUTENbHAS JBONCTBEHHOCTh a30THCTOM KUCIIOTHI U
ee coxnel. [Tomydenue.

AzotHas kucnora. CTpoeHue MoyeKynbl. [ MOpuaHOe COCTOSIHME BaJICHTHBIX OpOUTaseil 1eH-
TpanbHOro atoma. YcrtoduuBocTh. Kucnornele cBoiictBa. Koncranra nuccoumanuu. OKucCIu-
TeJbHbIC CBOMCTBA: BIUSHUE MPUPOJIbI B3aUMO/ICHCTBYIOIIETO BEUIECTBA M KOHIIGHTPAI[UU a30T-
HOMW KMCJIOTHI Ha IPOJYKTHI €€ BoccTaHoBIeHMs. "Llapckas Boaka", ee OKUCINTENbHOE IEHCTBUE.
Hutpartel. CtpoeHune HuTpaT-MoHa (KpaTHOCTb, JJIMHA, DHEPIUsl CBSI3M M BAJIGHTHBIA Yroi).
Y CcTONMYMBOCTh a30THOM KUCIIOTHI U ee coneil. Tepmudeckas ycTOWYMBOCTh HUTPATOB. OKHUCIH-
TenbpHble cBoiicTBa. [lomyuenue.

POCDPOP

VYcToitunBbie BaJleHTHBIE COCTOSIHUS U CTeNeHH OKHcIieHusi. O CHOBHBIE THUIIBI MEPEKPbIBAHUS
aTOMHBIX opOuTaneil. dz-pr — CBSI3bIBAHUE U MPUYMHBI TOPU3OHTAIBLHOTO cxoncTBa ocdopa ¢
XJIOPOM, CEpOI U KPEMHUEM, IPUMEPBHI.

Haxoxnenune B mpupone. [lomyuenue. AnnorporHbie MOAH(DUKAIINYN, TEPMOIMHAMHYCCKAS
ycroiiunBoctb. CtpoeHue. dusnueckue U xumMuueckue cBoiicTBa. TepmoanHamMuKa peakuui
B3auMo/eiicTBus 6enoro gocdopa co uienousto. [Ipumenenue.

®ocun. CTpoeHre MOJIEKYINbI (SHEPTHs, AJMHA CBSI3U, BAJICHTHBIA yrojl, KpaTHOCTb, HACHI-
[[AeMOCTh, HAMPABJICHHOCTb) U PEaKIMOHHAs CIIOCOOHOCTh (hochuHa. CpaBHEHHE CO CTPOCHHEM
Y PEaKIIMOHHOM CIIOCOOHOCTRIO aMMuaka. dusndeckue cBoricTBa. OCHOBHBIC TUITBI XUMUYECKUX
peaKIuii: OKHCIIeHUs, 3aMellIeHus U npucoequHeHns. CpaBHUTENbHBIN aHaIN3 ¢ aHAJOTHYHBIMU
peakiusamu ammuaka. Conmu ¢ocpoHus, UX TepMHUecKas UM TUIPOIUTHYECKas YCTOMYMBOCTb.
[Tonyuenwue.

®ochuner merasuioB. Kinaccudukarus mo TMIy XuMU4ecKo# cBsi3u. I uaponu3 noHHsx ¢oc-
¢unos. [lomyuenue.

docopHoBarucras kucioTa. CTpoeHHue MOJIEKYIbI (BaJ€HTHOCTb, KOOPAWHALMOHHOE YHCIIO
U CTeTeHb OKHCIIeHUs pocdopa, reoMeTpusi MOJIEKYJIbl U THOPUAHOE COCTOSIHUE BAJICHTHBIX Op-
Outaneit). YcroiiunBocTh. KUCIOTHBIE CBOWCTBA, KOHCTaHTa aucconuanuu. [umodocurs.
Crpoenue runodocour-nona. CpaBHeHHE YCTOHYUBOCTH (POCHOPHOBATUCTON KUCIOTHI U €€ CO-
neil. 3HaueHus CTaHAApPTHBIX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX MOTEHIIUATIOB U OKUCIUTEb-
HO-BOCCTaHOBHUTENbHbIE cBOWCTBA. [lonmyueHue.

Oxcun docdopa (III). Crpoenne MoNeKyIbl B ra30BOM U TBepaoi (azax. Ousnydeckue u Xu-
mudeckue cBoictBa. [lomyuenne. @ocdopucras kucnora. CTpoeHHE MOJICKYJbI (BaJI€HTHOCTH,
KOOPAMHAIIMOHHOE YHCJIO M CTENeHb OKHUCIEeHUs Gocdopa, reoMeTpusi 1 THOPUIHOE COCTOSIHUE
BaJICHTHBIX opOuTaseii). YcroiunBocTh. KUCIOTHBIE CBOMCTBA, KOHCTaHTa auccoranuu. doc-
¢utel. Ctpoenue ochur-nona. CpaBHeHHE YCTOHUYUBOCTH (POCHOPUCTON KUCIOTHI U €€ COJICH.
3HaueHUsA CTaHAAPTHBIX OKHUCIMTEbHO-BOCCTAHOBUTEIBHBIX IMOTEHIMAIOB U OKHUCJIUTEIBHO-
BOCCTaHOBUTENbHBIE cBolicTBa. [lomyuenue. [Manorenunsr docdopa (III). Ctpoenue momexyi.
dusznueckue M XuUMHUecKhe cBoMcTBa. CpaBHHTENbHAsS XapaKTEPUCTHUKA T'MAPOIUTHYECKOM
ycroitunBoctu PF3 u PCls.

Oxcun docdopa (V). CtpoeHrne KpuCTALTUISCKUX MoAuQUKauii. Ou3nuecKkue U XuMude-
ckue coiictBa. [lomyuenne. @ochopHbie KUCTOTHI (MeTa-, MUPO- U OPTO-KUCIOTHI). CTpoeHue
mouiekynbl H3PO4 (BaneHTHOCTh, KOOpAMHALIMOHHOE YUCIIO U CTENeHb OKucieHus Qocdopa,
T€OMETPHUS U THOPHUIHOE COCTOSHUE BAJICHTHBIX OpOMTaNeii). YCTOWUNBOCTh. KHUCIOTHBIE CBOMA-
cTBa, KoHCcTaHTa nuccormanuu. [lomydyenue. Comu ¢ocdopubix kucnor. Ctpoenue docdar-
noHa. CpaBHeHHEe yCTOHUMBOCTH (ochOpHON KUCIOTHI U ee coneil. TepMonus u pacTBOPUMOCTb
cpenHux u Kucibix gocdaros. [IprunHa MEOrooOpa3usi KUCIOPOTHBIX coeqruHeHui docdopa.

I"anorenuap! u okcoramoreHusl pochopa (V). Ctpoenue mosiexya. Ou3nyecKkue U XuMuye-
ckue cBoiicTBa. CpaBHHUTENbHAS XapaKTepUCTHKA THIpoauTHdeckoil ycroitunBoct PCl3 u PCls.

CpaBHUTENBHAS XapAKTEPUCTUKA KUCIOTHBIX U OKUCIUTENIbHO-BOCCTAaHOBUTEIBHBIX CBOMCTB
dochoproBatucroit, pochopuctoii u GocHOpHBIX KUCIIOT.



MbIIbAK, CYPBMA, BUCMYT

YcToliuMBbIE BaJIEHTHBIE COCTOSSHUSA M CTEIEHM OKUCIIEHUS MBIIIbSIKA, CYpbMbl U BHCMYTA.
3HaueHMs] CTaHJAPTHBIX SHTAIBIIMKM 00pa30BaHUS M M3MEHEHHE YCTOMUMBOCTH COEIUHEHUN B
CTENEHSX OKUCIEeHUs +3 u +5.

[TpupoaHble coeMHEHUS U IPUHIMIBI UX TepepadOTKU.

AnnorpornHbie Moau(pUKAMK U (pu3nyeckre CBOHCTBa. XUMUYecKue cBoicTBa. [lonoxenne
B Py CTaHJAPTHBIX OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX MOTEHLMaIOB. OTHOLIEHUE K IpO-
CTBIM U CJIOKHBIM BellecTBaM. V3MeHeHre MEeTAIIMYECKUX CBOWCTB B PsAJly MBILIBSIK — CypbMa —
BHUCMYT.

I'mapunel Melbska, cypeMbl U BUcMyTa. CTpoeHne Mojekys. CpaBHUTENbHAs XapaKTepH-
CTHKA TEPMUYECKON YCTOMYUBOCTA U XUMUYECKUX CBOMCTB ruapuioB. [lomydeHnue.

Oxcunpl 97,0;. dusuueckue W XUMHUYECKHE CBOMCTBA. CpaBHUTENbHAsl XapaKTEPUCTHUKA
YCTOMYMBOCTH, KHCIOTHO-OCHOBHBIX WU OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB B PpALY
N203 — P203 — AsyO3 — SboO3 — Bi20s. Tomyuenue okcunoB. ['mapokcuapl. @u3nyecKue U Xu-
Muueckue cBoiicTBa. CpaBHUTENIbHAs XapaKTEPUCTUKA YCTOMYMBOCTH U KHCIOTHO-OCHOBHBIX
coiictB B psiagy HNO2 — H3PO3 — H3AsO3; — Sb(OH); — Bi(OH)3. BiusiHre KuCIOTHOCTH CpeJibI
Y CUJIbI OKMCIIMTENSI HA BOCCTAHOBUTEIIbHBIE CBOICTBA ruAPOKCUIOB. [Tomyuenue ruipokcuaos.

I"anorennapr OCl3. CpaBHUTENbHAS XapaKTEPUCTHKA CTPOCHUS, XapaKTepa XMMUYECKOH CBS-
3M ¥ KUCJIOTHO-O0CHOBHBIX CBOMCTB B psigy PClz — AsCls — SbClz — BiCls. Tepmonnnamuka peak-
Iui ruaposnsa xaopuaos. Okcoconu cypeMel U BUcMyTa. [lomydenue.

Cynpdpuapt I2S;. Ilomydenue. M3MeHeHHE KHCIOTHO-OCHOBHBIX M BOCCTAaHOBUTEIBHBIX
cBoycTB. Tuoconu, nony4yeHue, yCTOM4UBOCTb.

Oxcunel 320s. [lomyuenue. PacTBOpUMOCTh B BOJIE U TEPMHUUECKAs yCTONYNBOCTb. MbIIIb -
KOBasi U CypbMsiHasi KUCIOTHL. [lodydeHue U KHUCIOTHO-OCHOBHBIE CBOWCTBA. ApCEHaThl, aHTH-
MOHAaThl, BUCMYTaThl. [lodyyeHue u OKUCINTEIbHBIE CBOKCTBA.

CpaBHUTENbHAST XapaKTEPUCTUKA KUCIOTHBIX M OKUCIUTENbHBIX CBOMCTB B psigy HNO3z —
H3PO4 — H3AsO4 — Sb205'nH>0 - [HBiO3 ].

Cynbhunetl 32Ss. [lonydenue. I3MeHeHHe KUCIOTHBIX U OKUCIUTEIBHO-BOCCTAHOBUTENILHBIX
cBoMCTB. TroCOM, MONy4YEeHHUE, YCTOMYHUBOCTb.

M3MeHeHne KUCIOTHBIX U OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX CBOMCTB COETMHEHUI 3JIEMEH-
TOB IOJTPYIIIBI MBIIIbSKA C POCTOM HUX CTEIIEHU OKHCIICHMSL.

KauecTBeHHBIE peakIuu Ha P-3271€MEHTHI V IPYIIIBI.

XHAMUA p-3JIEMEHTOB IV TPYIIIIBI MEPUOJIUYECKOM CUCTEMBI

OOmas XxapaKTepuCTUKa P-37IeMEeHTOB [V rpymnmsbl: 3J1IeKTpOHHbBIE KOHDUTYPALlH aTOMOB; 3a-
KOHOMEPHOCTH B U3MECHEHMHU aTOMHBIX U MOHHBIX PafguyCOB, MOTCHLHMAIOB MOHM3ALUU, DJICK-
TpooTpuuaTeabHoCTH. [IporHo3 cBoicTB coennHeHnit 3neMeHToB IV rpynmnsl: 0COGEHHOCTh XU-
MHH yIJIepo/a; OOIHOCTh XMMUU KPEMHHUS M repManusi. DPHEKT HHEPTHOM Taphl: BAUSHHUE 65°-
ANIEKTPOHHOM KOH(UTYpaIMK Ha yCTOWYNBOCTh BaJICHTHBIX COCTOSIHUM CBHHIIA.

OcoOeHHOCTh TPYHIBI - SPKO BBIPAKEHHBIH MEPEX0] OT CBOMCTB THIIMYHOTO HEMeETala K
CBOMCTBAaM MeTallia.

YIJIEPOJ

YcToiuuBbIe BaJICHTHBIE COCTOSIHUSL M CTETIEHU OKUCIEHHs yriaepoga. OCOOEHHOCTH 3JeK-
TPOHHOTO CTPOEHMSI aTOMa YIJiepoJa B OCHOBHOM M BO30Y)KJIEHHOM COCTOSIHUU U €r0 CI0c00-
HOCTh 00Pa30BBIBAThH CBSI3U YITIEPOJ - YIJIEPOJ Pa3IMYHON KPaTHOCTH. AJIOTPONHBIE MOAUDU-
Kaluu: anmas, rpadut, kapous, Gysuiepensl, mBapuT. AMopdHbIe GOpMEBI yriiepoaa.

Haxoxnenue yrimepoaa B mpupoze.

XHUMUYECKUE CBOMCTBA yriaepoaa. YIiaepos KaK INOTEHIUAIBHbIM BOCCTAHOBUTEIb METAJLIOB
u3 ux okcuaoB. CoelMHEHHS yraepoaa ¢ HeMeTaljlaMUd U MeTaJUIaMU.

Oxcun yriepona (II). Tepmonumnamuka oOpa3oBaHus W3 MPOCTHIX BemiecTB. [lonmyyeHnue ok-
cuaa yraepoza (II) B mpomsinuieHHOCTH M Jabopatopun. CtpoeHue monekyinsl (Mmeron MO),



MIPUYUHBI COBMA/ICHUSI CBOMCTB CO CBOWCTBAMU MOJIEKYJIIPHOTO a30Ta M PeaKIMOHHAas Croco0-
HOCTh. Pu3nueckue cBoiicTBa. OCHOBHBIE THUIIBI XUMUYECKUX PEAKLMI: OKUCIICHUS U NIPUCOEAH-
HeHus. [Ipuunna Tokcnunoctu okcuaa yriaepona (11).

Oxkcun yraepona (IV). Tepmonuramuka oOpazoBaHus U3 MPOCTHIX BemiecTB. [lomydenue yr-
JIEKUCIIOTO Ta3a B MPOMBIIIJICHHOCTH U Jlabopatopun. CTpoeHHe MOJIEKYJIbl, peaKIMOHHAs CIO-
COOHOCTh U (pU3MUECKHE CBONCTBA. XMMHUYECKHE CBOICTBA. PacTBOpMMOCTH OKCHza yriepoza
(IV) B Boxe. YronbHasa kucnora. CTpoeHHEe MOJEKYIbl (KPaTHOCTb CBSI3€H, KOOPAWHALMOHHOE
YHCII0, TEOMETPUS MOJIEKYJIbI U THOPUAHOE COCTOSIHUE BaJICHTHBIX OpOuTasei). Y cToi4nBOCTb U
pEaKIMOHHAs CIOCOOHOCTD.. MICTUHHAS M Ka)XyIIascsi KOHCTAHThI AMCCOIMALIMN YTOJIbHOW KHC-
notel. Kap6onatel. Ctpoenue kapO6oHaT-uoHa. CpaBHEHUE YCTOWYMBOCTH YTOJIbHOW KHUCIOTHI U
ee coseil. PacTBopuMocTh KapOOHATOB, THIPOKAPOOHATOB U T'MIPOKCOKApOOHATOB, I'MIPOIUTH-
YyecKasi yCTOMYMBOCTh U CIIOCOOBI MOTydeHus. Mo4yeBHHa, MOTydYeHue, cBoicTBa. OKUCIUTENb-
HbIE CBOicTBa okcuaa yraepoaa (IV): BoccraHoBieHre MeTauIaMU M HEMETaJllIaMu.

Cepoyriiepon, THOYrojibHasE Kuciaora U ee conu. [lomyyenne. @usnyeckue U XUMHUYECKUE
cBOMCTBA. D(PUPBI AUTHOYTOJIBHOU KUCIIOTHI - KCAHTOTE€HOBBIE KUCIIOTHI.

I"anorenuap! yraepona. TepmoauHamuka oOpa3oBaHUs U3 IPOCTBIX BEHIECTB B CTAHJAPTHBIX
YCIIOBUSIX U IIPU BBICOKMX Temmeparypax. [lonyuenne. Xumuueckass uHepTHOCTh. [Ipumenenue.

Coenunenus yriepona ¢ a3oToM (riceBmoraiorensl). Ctpoenue moisekynsl CN (meton MO).
Junuan. CTpoeHne MoJIeKyJIbl, TPUUMHBI CXOJICTBA XMUMUH AULIMAHA U XJI0pa, PEaKklMOHHAas CIIO-
coonocth. [lomyuenue, ¢puznueckue U XuMudeckue cBoicTBa. CTpoeHUE IMHMAHUI-UOHA (METOL
MO) u o6ocHOBaHHE BO3MOXKHOCTH 00pa30BaHUSI TayTOMEPHBIX (POPM LIMAHOBOJIOPOIHOM KHC-
JIOTHL. Y CTOMUMBOCTh TayTOMEpHBIX (opM. KucioTHble CBONCTBA [IMaHOBOJOPOAHON KHUCIOTHI.
BoccTranoBuTenbHbIE U KOMILIEKCOOOpa3yIolue CBOMCTBA HOHHBIX MaHUA0B. [lonyuyenue nua-
HOBOJIOPOJIHOM KHCJIOTHI U MOHHBIX LIMAHWUJOB B IIPOMBILUIEHHOCTH U J1abopaTopuu. XJI0pLUaH
U MaHaMuabl. BaxkHeimuye peakuyu U cnocoOsl nonydeHus. OKcoluaH, THOLMAH, LIMAHOBasl U
THOIIMaHOBasA KUCIOThl. CpaBHEHHE KUCIOTHBIX cBOMCTB B psigy HCN — HNCO — HNCS. Bax-
HEWIIMe peaklM [IMAaHATOB U THOLMAHATOB. Tepmuyeckas yCcTOWYMBOCTh THOLMAHATOB. [lomy-
YeHHUE.

Kap6unsr metamios. [lomydenne. Knaccudpukanust mo Tumy XuMu4eckoil cszu. ['maponms
MOHHBIX Kapouos. [Ipumenenue.

KPEMHMIA

CpaBHUTENbHAS XapaKTEPUCTHUKA DIEKTPOHHBIX KOH(QUTYpalMidi yriepoaa W KpPEMHHSL
VYcToliunBbIE BaJIEHTHBIE COCTOSIHUS U CTEIIEHU OKHCIEHUS KpeMHUs. Paznuune cTpoeHus oHo-
TUIHBIX COCIMHEHUH Yrjepoaa W KpeMHHUsA. XapaKTepHbIE TUIBI peakuui. MakcuMallbHOE KO-
OpAMHALMOHHOE YK CIIO YINIEPOaa U KPEMHHUS.

Haxoxnenne kpeMHus B npupoje. KucinopoaHeie coeuHeHuss KpEMHHS — OCHOBA 3€MHOM KOPBI.
[Tonmy4yeHue TEXHUYECKOIO M CBEPXUYUCTOro KpemHHUsA. (DU3HYECKHE M XMMHUYECKHE CBOMCTBA
kpemuus. [Ipumenenue.

Oxcun xpemuus (IV). [Ipupoanbie pa3HOBUAHOCTH KPUCTAIUIMUECKOIO, CKPHITOKPUCTAILIH-
gyecKkoro crpoenus: u amopduoit popmsl. Kpucraminyeckue Moaupukanmu KpeMHe3eMa, KBap-
LIEBOE CTEKJIO. XUMHUYeckue cBoiicTBa okcuna kpemHus (IV). Tepmoaunamuka peakiuil B3au-
MozeicTBust okcuaoB yriaepoaa (IV) u kpemuust (IV) ¢ okcua0oM Kanblivsi U CPAaBHEHUE KUCIOT-
HBIX CBOWCTB OKCHJIO0B. KpeMHUEBBIE KUCIIOTHI U MX COJIM. Y CIOBUS MOJy4YEHHUS] OPTOKPEMHHU E-
BOM KHCJIOTBI, T€lsl MU 30Ji1 METaKpeMHHEBOM KHCIOTBL. PactBopuMmoe crekno. ['maponus.
KpemHekucnopoaHblii TeTpasip — OCHOBHAsI CTPYKTYpHasi €IMHUIA KPUCTAIUIMYECKUX PELIETOK
CWJIMKATOB; PUYHUHBI MHOT000pa3usi KUCIOPOJHBIX COEIMHEHUNH KpeMHUsA. OCTpOBHBIE U IOJIU-
MepHbIE (LIENOYEYHbIE, JIEHTOUHbIE U CETUaThle) CTPYKTYphI. [IpuMepbl NpUpOAHBIX CUIMKATOB.
HckyccTBeHHBIE CHIIMKATBI, CTEKJIa. TepMUYecKas M XMMHUUYecKass YCTOMYMBOCTbH. [IpuHIMMBI
MIPOMBIIIEHHOI'O MOJIy4eHUsl cTekia. [[puMeHeHne pa3auuHbIX CTEKOJI B TEXHHUKE.

lanorenuant kpemuus. [lonydenne. @usndyeckue U XxumMudeckue cpoiictBa. CpaBHUTENbHAS
XapaKTepUCTUKA THIPOIMTHYECKONW YCTOMUYMBOCTH TaJIOTCHUIOB YIepoaa U KpeMHus, propuia
u xjopuaa kpemHus. ['ekca TopokpeMHIEBast KUCIIOTA U €€ COJIH.



Cumnuunael MetanioB. Metoasl nonydeHusi. Kiaccudukanus mo TUIMy XMMHYECKOH CBA3H.
I'mpponus cunuaos. Cunanbl. Ctpoenue. [lonyuenue. @usnueckue 1 XMMUYECKHUE CBOWCTBA.

Kap6opyna. Crpoenue. [lonyuenne. @uzndeckne u XuMuIeckre cBorcTBa. [Ipumenenue.
TEPMAHW, 0J10BO, CBUHEII

VYcToiunBbIEe BaJIEHTHBIE COCTOSIHUS M CTETIEHU OKUCIIEHUs FepMaHMs, 0J0Ba U CBUHLA.

Haxosxnenue repmanusi, 0JI0OBa U CBHHIIA B mpupoje. [IpuHImIbl nepepaboTKu MPUpPOIHBIX
MUHEPAJIOB.

AnnorpornHble MOAU(UKAIMK 0JI0Ba, UX ocoOeHHOcTH. Du3nueckue CBOWCTBA IrepMaHWs,
oJioBa ¥ cBUHIA. OTHOLIEHHE K MPOCTHIM BEIIECTBAM. 3HAYEHUS! CTAHAAPTHBIX OKHUCIUTEIbHO-
BOCCTAHOBUTEJbHBIX NMOTCHLHMAJIOB U OTHOLIEHHE METAJUIOB K KucioTaM. B3aumonenctBue co
nienoyamu. M3MeHeHne MeTauInyecKuX CBOMCTB B psAly F€pMaHUil — 010BO — cBUHel. [Ipume-
HEHHUE.

Oxkcuapl D0. Ilonyuenue. [Tomumopdusie Mmogudukamun PbO. dusnueckue u XUMUYECKUES
cBoiictBa. ['mupokcuasl D(OH),. [Tonyuenne. KucnoTHo-ocHOBHBIC CBOMCTBA. TepMoauHaMuKa
peakuuii B3aumozeiictBust ruapokcuaa onosa (1) ¢ consiHoit kucnoroit u mienoyamu. CpaBHU-
TeJIbHAsl XapaKTEPUCTHKA BOCCTAHOBUTEJIBHBIX CBOWCTB B sy I'MIPOKCHUIOB 3JIEMEHTOB IMOJ-
IPYIIIBI TEPMaHUS.

lasmorennapr OI2. Ilomyuenune. BoccTaHOBUTENBHBIE M KOMIUIEKCOOOpA3yrONME CBONCTBA
XJIOPUIOB.

Cynpdpuaer IS. ITlomydyenue. V3MeHeHHE KHCIOTHO-OCHOBHBIX W BOCCTaHOBHUTEIBHBIX
cBOMCTB. Trocou, monyyeHue, yCTON4MBOCTb.

Oxkcuapl 20;. [Tonyyenue. Ousnyeckrue U XUMUYECKHE CBOMCTBA. MI3MEeHEeHHe yCTOMYMBOCTH
U CTaHJAPTHBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX NOTEHIIMAIOB. CpaBHUTEIbHAS XapaKTepH-
CTHKA KUCJIOTHBIX U OKHUCIUTEIBHBIX CBOMCTB B piany CO2 — SiO2 — GeO2 — SnO; — PbOs. I'ua-
pokcuabsl I(OH)s. o- u B-OnoBsiHHBIE KUCTOTHL. KHCIOTHO-OCHOBHBIE CBOMCTBA THIPOKCHJIOB.
ITonyuenne. CBUHLIOBBIN CYpHK, CBOICTBA, I1OJIy4EHHE.

I'anorenuapt Ol'4. Tlonydyenne. CpaBHUTENBHAS XapaKTEPUCTUKA TMAPOJIUTHUECKON YCTOM-
guBoct SnCl u SnCly, TepmoauHamMmuyeckoe o6ocHoBaHUE. V3MeHeHHe KHCIOTHO-OCHOBHBIX
CBOICTB COE€JJUHEHUI C POCTOM CTETIEHH OKHUCIIEHUS LIEHTPAIbHOI'O aToMa.

Cynsduasr 3Sz. [Nomydenune. KucnorHo-oCHOBHBIE U BOCCTaHOBHUTENIBHBIE CBOICTBA. THOCO-
JIM, TI0JIy4€HUE, YCTOWIUBOCTb.

W3MeHeHne KUCIIOTHBIX M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB COEIMHEHUM 3JIEMEH-
TOB MOATPYIIIBI TEPMAHHUS C POCTOM CTEIIEHU OKHCIIEHHS UX aTOMOB.

KauecTBeHHbIE peakiiuu Ha p-31eMeHTsl [V rpynisl.

XUMUSA p-3JIEMEHTOB 111 I'PYIIITBI MEPHOJJUYECKON CUCTEMBI

Ob61mas xapaktepucTtrka p-ainemeHToB III rpymniisl: 3eKTpoHHbIE KOHPUTYpAllMd aTOMOB; 3a-
KOHOMEPHOCTH B M3MEHEHHMU AaTOMHBIX M MOHHBIX PaJuyCOB, MOTCHIMATOB MOHM3ALIUHU, DJICK-
TPOOTpHUIIATEILHOCTH. [IpOTHO3 CBOMCTB coequHenwmid aneMeHToB III rpymmbl: 0cOOEHHOCTh XH-
MHUHU 0Opa M JUaroHAIBHOE CXOJCTBO XMMHUU OOpa M KPEMHHUS; OOIIHOCTh XMMHUHU ATFOMHHHSA,
rajiIusl U UHAMSL.

Bo3MmoxxHbIEe BaJIEHTHBIE COCTOSIHUS U CTENIEHU OKUCIIEHUS 00pa, alfOMUHMUS, TajUIHsl, HHANUS
v Tamnus. DPQEKT MHepTHOH Mmapbl: BIMsAHUE 6S>-3NEKTPOHHON KOH(HIYpallMy HA YCTOHYH-
BOCTb BaJIECHTHBIX COCTOSIHUI TaJUIMSL.

Ocob6eHHOCTh TpyHIbl — aM(pOTEPHOCTh coeauHeHui p-amementoB Il rpynmel nmepuoanye-
CKOU CHUCTEMBI.
BOP

[Tpupoausie coequHeHust O00pa. U MpUHIMIIBI X nepepaborku. Ilomydenne 6opa. Ousmue-
CKHE U XMMUYECKHE CBOMCTBA.
Bo3MmokHbIE BaIEHTHBIE COCTOSIHUSA U CTENIEHb OKHCIeHUsl aToMa 6opa B coequHenusx. Koopau-
HAIOHHAs! HEHACHIILIEHHOCTh COeIMHEHUI 00pa U YCIOBUS UX CTaOUIIN3aUH.



Kucnoponnsie coenuuenus 6opa. Oxcupn 6opa (II1). [Tomyduenune. @usznyeckue U X MMUYECKHE
cBoiicTBa. bopHble KuCnoTh! U uX conu. bypa. KucnorHele cBoiicTBa OpTOOOPHON KHCIOTHI, KOH-
cranTta auccormanuy. CioKHbIe YPUPEI OOPHOI KUCIOTH M UX IPUMEHEHHE.

I"anorenuap! 60opa. [Tonyuyenue. CTpoeHue MoaeKys (KpaTHOCTh CBSI3HU, TEOMETPUs U THOpU-
HOE€ COCTOSIHME BaJICHTHBIX OpOHTajeil) u peakMOHHasi CIOCOOHOCTh. Y cTOWYMBOCTh. Du3nue-
CKHME W XUMHUYeCKHe cBoiicTBa. TerpadTopoOopHas kuciora u ee coiu. CpaBHEHHE CO CBOW-
CTBAMHU TJIOT€HUI0B KPEMHHSI.

Coenunenus 6opa ¢ azorom. Hutpua Oopa. [Tonumopdusie moaudukauuu. bopazon — uzo-
ANIEKTPOHHBIN aHanor 6eHzona. CtpoeHue Monekynsl. OOmue u cneruduueckrie CBoiCTBa.

I'uapuner 6opa. [Momyuenune. Ctpoerne Mosekynbl nudopana. [Ipuposa XuMuuecKkoi CBsI3H B
6opoBosopoaax. du3znueckue U XUMHUecKHe cBoicTBa. CpaBHEHHE CO CBOMCTBAMM CHIIAHA.
I'unpunobopater u 6opuabl MetamuioB. CBoiictBa. [lomydenue.

AJIOMUHUM, TAJUIUIA, UHIUM, TAJIJIAN

Haxoxnenue amoMuHus, rajuidsl, HHAUS U Taus B npupoje. [lonydenune meramios. Ouzu-
yeckue cBoiicTBa. OTHOIIEHUE K MPOCTHIM BELIECTBAM. 3HAUEHUS CTAHAAPTHBIX OKUCIUTEIIbHO-
BOCCTAHOBUTEIBHBIX MOTEHLHAIIOB M OTHOIICHHE METaUIOB K KucioTaM. B3ammoneiictBue co
nienioyaMu. CpaBHHUTEIbHAs XapaKTEPUCTHKAa BOCCTAHOBHUTEIbHBIX CBOWCTB aJTIOMUHHS B KHC-
JBIX M LEJNOYHBIX cpenax. Amomorepmust. [Ipumenenue.

Oxcuasl 2,03 u rugpokcuasl I(OH)s. [Monyuenune. dusnyeckue U XUMUYECKHUE CBOMCTBA.
Conu aJifoMuHUS, aTIOMAHATHI U THAPOKCOATIOMUHATHL. [ MIpOaUTHYECKas: yCTOMYUBOCTh COei
amoMHUHMS. TepMOAMHAMUKA peakIUil B3aMMOJCHCTBHS OKCHAA aTOMHHHUS C OCHOBHBIMHU WU
KHCIIOTHBIMH OKCHJIaMH, aM(OTEpPHOCTh OKcula amoMuHMs. CpaBHUTENbHAS XapaKTEpUCTHKA
KHCJIOTHO-OCHOBHBIX CBOMCTB TUpoKkcuaoB B psany H3BO3 — Al(OH)s — Ga(OH); — In(OH)3 —
TI(OH)s.

IMuapua adroMUHMS U THAPHUI0ATIOMUHATHI HIEJIOYHBIX METAIIIOB.

Coenunenus tawus (I). Cxoncro xumun tamnug (I), pyounus (I) u cepedpa (I). Oxucnu-
TEJIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA COCAMHEHUN TaJLITUSL.

XUMMSI s-3JIJEMEHTOB II TPYIIIIBI HEPUOJUYECKOM CUCTEMBI

OOmas xapakTepucTuKa s-3JIeMeHTOB Il Tpynmel: 35eKTpoHHbIE KOH(DUTYpaIllil aTOMOB; 3a-
KOHOMEpPHOCTH B M3MEHEHHMM AaTOMHBIX M MOHHBIX PaJUyCcOB, OTEHLMAIOB MOHMU3ALNHU, DJIEK-
TpOOTpULIAaTeNIbHOCTH. [IpOrHO3 CBOMCTB coenmHeHUi s-aaemMeHTOB Il rpynmbl: 0coOeHHOCTH
XUMHU OepUJUIMS M AMaroHaldbHOE CXOJCTBO XMMHUM OCpUIUIMS U aTIOMUHUS, OCHOBHBIE CBOM-
CTBA KMCJIOPOJHBIX COETMHEHHM.

®opmMainibHasi BAJIGHTHOCTb U CTETIEHb OKHCICHUS OCpWIIIMS, MarHusi, KaJbLUs, CTPOHIMS U
Oapusi.

Haxoxnenue B npupoge. [lonyuenne metaiuioB. @u3nyeckue 1 XUMUYECKUE CBOMCTBA.

Okcuapl U rTuIpOKCHIbI S-351eMeHTOB I rpynmnel nepuoandeckoit cuctemsl. [lonyuenue. Tep-
MUYecKasi ycToiuuBOCTh. Du3nueckue U XUMHUYECKHe CBOWCTBA. CpaBHUTENbHAs XapaKTepH-
CTHKAa OCHOBHBIX CBOWMCTB OKCHIOB M THAPOKCHIOB B DAY OCpWIIMI — MarHuil — KajablHUid —
cTpoHIMii — 6apuii. [lepokcun 6apusi, noaydyeHue U NpuMeHeHHe.

Counu s-anemenToB Il rpynmel nepuoanyeckoit CuCTeMbl. PacCTBOPUMOCTB M THIAPOITUTHYECKAS
YCTOWYMBOCTH coJiel. MI3MeHeHne TepMUYECKON YCTOMYMBOCTH KapOOHATOB, Cylb(aToB U HUT-
paroB B psAy OCpWIUIMI — MAarHWM — KaJdblUd — CTPOHIMEN — Oapwii. OOpa3oBaHUE CPEIHUX,
KHCJIBIX 1 OCHOBHBIX KapOOHATOB.

I'mppunet s-onemenTos II rpynmnsl. [Tonydyenne. @usndeckue 1 XUMUYECKHAE CBOMCTBA.

XWUMMS s-3JJEMEHTOB I I'PYIITbI MIEPUOIUYECKON CUCTEMBI
OO61mas xapakTepUCTHUKa S-3JIEMEHTOB | IpymIbl: 3JIeKTPOHHBIE KOH(PUTypaIliui aTOMOB; 3aK0-
HOMEPHOCTH B M3MEHEHUU aTOMHBIX M MOHHBIX PaJUyCOB, MOTEHIMAJIOB MOHHU3AIUU, JIEKTPO-
OTPULIATEIBHOCTU. XapaKTep XUMHUECKHUX CBsI3€l B coelMHEHUIX. HEMOHOTOHHOCTh U3MEHEHU S
CTaHAAPTHBIX OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX MOTEHIIUANOB. [I[pOrHo3 cBOMCTB coeiMHEHU I



$-3JIEMEHTOB | rpynmbl: 0COOEHHOCTh XUMHUH JIUTUS U JUArOHAJIbHOE CXOACTBO XUMHUU JIUTHUS U
MarHusi, OCHOBHbIE CBOMCTBA KUCIOPOIHBIX COCIUHECHUM.

dopmanbHas BaJCHTHOCTb U CTENIEHb OKUCICHUS MIETOUYHBIX METAJUIOB B COSIMHEH USIX.

Haxoxnenue B npupoae. Metoasl ojy4eHus: METaJlIoB.

duznyeckre CBOMCTBA LIEIOYHBIX METAUIOB. XHMMHUYECKas AKTUBHOCTb U €€ U3MEHEHHE B
psany nutui — 1e3uit. OTHOILIEHHE METAJIOB K MPOCTHIM U CJIOKHBIM BEILIECTBAM.

Oxcuabl, NEPOKCHIbI, HAANEPOKCU Ibl, 030HUBL. [lonyuenue. OTHomeHue k Boae. Okucau-
TEJIbHbIE CBOMCTBA MEPOKCUIOB U HAAIIEPOKCHIOB.

I'mapoxkcunpl menoynsix MetauioB. CoiicTBa. CpaBHUTENbHAS XapaKTEPUCTUKA OCHOBHBIX
CBOMCTB TMAPOKCHUJIOB B PsAY JUTUN — 1e3ui. [IpuHIuMIBl NOMydYeHHs] THAPOKCHUIIOB HATpUsl U
Kanusi. Mepbl TeXHUKH 0€30MacHOCTH MpH paboTe co MIeI0YaMu.

ConM 1eI0YHbIX METANIOB. PaCTBOPUMOCTD U THIPOIUTHYECKAs YCTOMYUBOCTh cosieid. W3-
MEHEHHE TEPMHYECKOW YCTOMYMBOCTH KapOOHATOB, CyIb(paTOB M HUTPATOB B POy JUTUUH —
HATpUH — Kanuid — pyOuanii — ne3uid. OcoOEHHOCTHh CBOWCTB COJIEH JINTHSL.

IM'mapuael mwenounsix Metamwios. [lomydenne. Xumuueckrne CBOMCTBA.

XUMMUSA d-9JJEMEHTOB INEPUOJUYECKOMW CUCTEMBbBI

OcoOennoctu xumuu d-snemeHToB [leproanueckoil cuctemMbl. DNEKTPOHHbIE KOHPUTYpaTUU
aToMoB. DopMmalibHble BaJIEHTHOCTH, MHOTOOOpa3ue CTENEHEW OKUCIEHHMS U OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHbIE CBOWCTBA. M3MEHEHME YCTOMYMBOCTH COEOUHEHUI B BBICIIMX CTEIECHSX
OKHCJICHUS C YBEJIIMUEHUEM IOPSAKOBOTO HOMEpA 3eMEHTA. [IpuunHbI yCTOMYUBOCTH COETUHE-
HUI B HU3IIKX CTENEHIX OKUCIIEHUs (Ha MpUMepe COeTMHEHUI XpoMa U MapraHiia).

XapakTep XUMHUYECKHUX CBsizel B coeanHeHusax. KommiuekcooOpasyromme cBoiictBa d-
aneMeHToB. OKpacka coe JUHEHUH.

XapakTepHble (pU3NUECKHe CBOMCTBA. XUMUYECKask aKTUBHOCTh U €€ U3MEHEHHE I10 TPYIIIaM,
nepuojaM. I'opu30HTaIbHOE CXOACTBO XUMHUH 371eMeHTOB V 1 VI nepuoaos.
PEJAKO3EMEJIBHBIE DJIEMEHTBI

Obmas xapakrepuctuka d-anementoB III rpynmnel Ilepuonuueckoii cuctemsl. DIEKTPOHHBIE
KoH(purypanuu atomoB. @opmalibHas BAICHTHOCTh M CTEIICHH OKHUCIeHUs. JIaHTaHOWTHOE CoKa-
THE.

Haxoxnenue B mpupoje U CHOcoObl MOTydeHUs MeTauioB. DPu3nueckue W XUMHYECKUe
CBOMCTBA.

OKcuibl, THAPOKCHUIIBI M COJIM PEIKO3EMENIBHBIX 21eMeHTOB. [lomydyenue, Gpusnueckue u xXu-
MUueckue cBoicTBa. CpaBHUTENbHASL XaPAKTEPUCTHKA KUCIOTHO-OCHOBHBIX CBOMCTB THAPOKCH-
JIOB B PSZLy CKaHJIMM — JTFOTELH.

Coenunenus nepwust (IV), eponus (I1) u urrep6us (I1). I[Tonyduenune. Baxxneimme cBoricTa.
TUTAH, INPKOHUU, TAOHUM

OObmas xapakrepucruka d-anementoB [V rpynmsl Ilepuoanueckoil cuctemMbl. DI€KTPOHHBIE
KOH(urypauuu aromoB. @opmalibHas BaJICHTHOCTh M CTETIEHU OKHCIJIeHUs. VI3MeHeHue B rpyre
aTOMHBIX PaJMyCOB U MPOTHO3 CBOICTB COEIWHEHHWM THTaHA, HMPKOHUSA M radHUA: OOIIHOCTH
xumun kpeMHusA(IV) u tutana(lV), nupkonus(IV) u rapuus(IV). 3akoHOMEepHOCTH B H3MEHE-
HUU YCTOMYMBOCTU U CBOWCTB B PsNly COCIUHEHUM YIIepoJ — KPEMHUN — TUTAH — LUPKOHUN —
raHui.

HaxoxaeHue B mpupojie 1 OCHOBHBIE CIIOCOOBI MOJMydeHUsI MeTaJIoB. Du3ndeckue U XUMH-
YECKHE CBOMCTBA MPOCTHIX BeuecTs. [I[pumenenue.

Oxcupl, THAPOKCUIBI M TAIOTEHU B! TUTaHA, upkoHus, rapuaus (IV). [lonyuenue. CpaBHuU-
TeJbHAas XapaKTEPUCTHUKA KMCIOTHO-OCHOBHBIX CBOMCTB COECIMHEHUN B Py TUTAH — LUPKOHUN
— radHuil.

BAHAJIU, HUOBUM, TAHTAI

Oobmas xapakrepuctuka d-anemenToB V rpymmsl [lepuoanueckoil cucteMsl. DIeKTPOHHBIE

KoH(uUrypauun atoMoB. PopMaibHBIE BAJICHTHOCTH W CTENEHH OKHUCIeHus. M3meHenue 1o



rpyInIe aTOMHBIX PaJilycoOB M MPOrHO3 CBOWCTB COEAMHEHUN BaHAAWs, HUOOUS M TaHTaja: OOII-
HocTh XxuMuu (hocdopa (V) u Banaaus (V), auodus(V) u tantana(V).

Haxosxnenne B mpupoje U OCHOBHBIE CIIOCOOBI OTy4eHUsSI METa/UIOB. DU3HUYECKUE U XUMHU-
YeCcKHe CBOMCTBA NPOCThIX BewecTs. [[pumenenue.

Oxcuapl U TUAPOKCHABI BaHaaus, HUOOUs, Tantana (V). Ilonydenune KucnoTHo-ocHOBHBIE
cBolicTBa. Bananatel, moJiMBaHaIaThl, MEPOKCOBAHAIATHI, reTeponoanBaHanaTel. OKUCIUTENb-
Hble cBoiicTBa. KauecTBenHas peakius Ha BaHaaui (V).

Coenunenus Bananus, HuooOus, Tantana (IV). [omydenue. KucioTHO-OCHOBHBIE U OKHCITH-
TeJIbHO-BOCCTAHOBUTENbHBIE cBOWcTBa coeauHeHuid Banaaus (IV). OcobGeHHOCTH cTpoeHus u
YCTOWYMBOCTH akBakomIuiekca BaHaaus (IV).

Coenunenus Banagus (1II) u Banamusa (II). Ilonyuenne. OKUCIUTENBEHO-BOCCTAHOBUTEIbHbBIC
CBOMCTBA.

XPOM, MOJIUBJAEH, BOJIb®PAM

O6mras xapakrepuctuka d-amementoB VI rpymnmel [leprogudeckoit cuctemMsbl. DIEKTPOHHbBIE
KoH(purypanuu aToMoB. VI3MEHEHHE 110 TPYIIEe aTOMHBIX PaJInyCOB W MPOTHO3 CBOMCTB COE/IH-
HEHHI XpoMma, MOJTHO/IeHa 1 BoJb(pama: odmuHocTs Xxumun cepbl (V1) u xpoma (VI), monubaena
u Bosb(ppama. @opmanbHas BaJCHTHOCTh M XapaKTEpHbIE CTENEHU OKWCIeHHs. V3MeHeHue 1o
rpyIIe yCTOMYUBOCTH COEAUHEHUH B BBICIIMX CTENEHSAX OKUCIICHHUS.

Haxosnenue B mpupojie ¥ criocoObl NOJyUYEHHUs] METAIIOB.

Ouznyeckue W  XUMUYECKHME CBOMCTBA. 3HAYEHUs  CTAHJAPTHBIX  OKHUCIHMTENIBHO-
BOCCTAHOBUTEJbHBIX OTEHIIMAJIOB U OTHOIIEHUE METAJUIOB K KuciioTaM. [Ipumenenue.

Kap6onwmnbl xpoma, Mmonubaena, Boibppama. [Tomydenue. Ctpoenue moisiekyn. CBoHCTBa.
[Ipumenenue.

Coenunenust xpoma (II): okcun, ruapokcun. OcHOBHBIE CBoOMcTBa coequuHeHuid xpoma (II).
Crpoenune u ycroiunBocTh akBakomruiekca xpoma (II). [Tonyuenue coneit xpoma (11): xnopuna,
cynb(dara, anerara. 3HadyeHHE CTAHAAPTHOTO OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO IOTEHIMAIA 1
BOCCTaHOBUTENIbHBIC CBOKCTBA conert xpoma (II) Ha Bo3ayxe u B muHEpTHOU aTMocdepe.

Coenunenus xpoma (III). Oxcun xpoma (III). Ilonyuenue. @usnueckue cpoiicrsa. Tepmoau-
HAMHKA B3aUMOJICHCTBUS C OCHOBHBIMH M KHCJIOTHBIMH OKCHJAaMH. AMQOTEpHBIC CBONCTBA.
IMuapoxcun xpoma (I1I). TTonyuenue. dusnueckue cBoricTBa. AM(OTEpHBIE CBOKWCTBA B pacCTBOPE
u tBepnou daze. Comm xpoma (III). Crpoenne axBakomiuiekca xpoma (II). ['mpponutnueckas
ycroiunBocTh coneil. I'maparHas wu3omepus xuopuga xpoma (III).  OxwucnurensHO-
BOCCTAaHOBUTEINIbHbBIE cBOMCTBA coequHeHni xpoma (III). BiusHue KMCIOTHOCTU CpElbl U CUIIbI
OKHUCIIUTENSI HA BOCCTAHOBUTENIbHbIE CBOMCTBA coenHeHuit xpoma (I11).

Coenunenus xpoma, monuoaeHa u Boibdppama (VI). Oxcunpl. [Tonmydaenune. OTHOIIEHHE K BO-
1€, KAucaoTaM M 1mesnioyaMm. CpaBHUTENbHAS XapaKTEPUCTUKA YCTOMYMBOCTH, OKUCIMTENIbHBIX U
KHCIOTHBIX CBOMCTB B psigy CrO; — MoOs; — WOs. XpomoBasi, MOIuO1€HOBasI U BOJIb(pamMoBast
KUCIOThL. CpaBHUTENbHAsT XapaKTEPUCTUKA YCTOMYMBOCTH, KHUCJIOTHBIX M OKHUCIUTEIbHBIX
cBoiicTB B paay HoCrOs — HoM0Os — HoWO4. Tlonumepuszanus B KUCIBIX pacTBopax. Biusinue
KHUCIIOTHOCTH CpeJlbl Ha PABHOBECHE B BOJHBIX PACTBOPAX XPOMATOB U JUXPOMATOB. 3HAYEHUS
CTaHAAPTHBIX OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX MOTEHLIHMAIOB U OKHUCIHUTEIbHBIE CBOMCTBA
XpOMAaTOB M IUXPOMATOB B PA3JIMYHBIX Cpeiax.

[Tepokcocoenunenus xpoma. Ilepokcun xpoma. KauecTBeHHast peakiysi Ha COEAMHEHUS XPO-
Mma (VI)

N3MeHeHne KHCIOTHO-OCHOBHBIX M OKHCIIUTEIbHO-BOCCTAHOBHUTENIBHBIX CBOWMCTB COEIMHE-
HUHI XpoMa C pOCTOM CTEIIEHU OKUCIIEHUSI aTOMA.

MAPI'AHEI, TEXHEIINM, PEHUI

O6mas xapakrepuctuka d-anementoB VII rpynmel [lepuonnueckoit cucteMbl. DJIEKTPOHHbBIE
KOH(uUrypauuu aToMoB. VMI3MeHeHHe 1o TpyIie aTOMHBIX PaJilycoB U MPOrHO3 CBOMCTB COENH-
HEHUI MapraHua, TexHelust U peHus: ooumHocTh xumuu xJsopa (VII) u mapranua (VII), Texne-
us(VII) u pennsa(VID). @opmanbHble BAJIEHTHOCTU U XapaKTEPHbBIE CTENIEHU OKUCIICHMSL.



Haxoxxnenue B mpupoje U CHOCOObI MOTy4eHUs MeTauioB. Pu3UyYecKue M XUMHYECKHE
CBOMCTBA. 3HAUYECHMS CTAaHAAPTHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX MOTEHIMAJIOB U OTHO-
LIEHUE METAJUIOB K KucioTam. [Ipumenenue.

KapOonunbl mapranuna, texsenus, penus. [lomydenue. CtpoeHne Monekysn. XHUMHUYECKUE
cBoiicTBa. [Ipumenenue.

Coenunenus mapranua (II): oxcua, ruapokcun, conu. Ilomydenne. CrpoeHue u ycToluu-
BOoCTh akBakomIuiekca mapranua (II). OcHoBHbie cBolicTBa coenqunenuit mapranua (II). CpaBuu-
TeJbHasl XapaKTepUCTUKA YCTOMYMBOCTH B TBEpJAOW M BOAHOHM (aszax. BiusHue KUCIOTHOCTU
CpelIbl U CUJIbl OKUCJIUTEISI Ha BOCCTAHOBHUTEIbHBIE CBOMCTBA coenuHennit mapranua (II).

Coenunenus mapranna (III): okcun, rugpokcun, comu. [lomydenue. Y cTOHUMBOCTD B OKHC-
nuTeNnbHbIe cBoMcTBa coeaquHeHnit mapranua (III).

Coenunenus mapranua (IV): okcun, conu. [lomydenue. ¥ cToMuMBOCTh COEAMHEHUN MapraH-
ma (IV). KucinoTHO-OCHOBHBIE M OKUCIHUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA COEAMHEHUUN
Mmaprasnma (IV). [Ipumenenne okcuna mapranna (IV).

Coenunenus Mmapranua, rexueuus u penus (VI). YcroituuBocts. MaHraHaTsl, TEXHATHI U pe-
HaThl. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. 3HAYEHUSI KOHCTAHT PABHOBECHUS PEAKIIUN
JUCTIPOIIOPLIMOHUPOBAHUS M YCTOMYMBOCTh MAHIAHATOB B HEUTPAJIbHON U KUCJION cpeaax.

Coenunenus Mapranna, texdenuss U perust (VII): okcuapl, kucimotsl, comu. Ilomydenwue.
CpaBHUTENBHAST XapaKTEPUCTUKA KUCIOTHBIX CBOWCTB. Y CTOMYMBOCTh U OKHCIUTEIIBHBIE CBOMN-
CTBa. 3HAYCHUS CTAHIAPTHBIX OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX MOTEHIIUATIOB U OKUCITUTEIb-
HbI€ CBOMCTBA [IEPMaHraHaT-MOHA B KUCJIOM, HEMTPAJIbHOM U IEJTOUHOM Cpelax.

W3MeHeHne KHUCIOTHO-OCHOBHBIX M OKHMCIIUTEIbHO-BOCCTAHOBHUTENIBHBIX CBOWCTB COEIMHE-
HUI MapraHua ¢ pocTOM CTEIIEHH OKHCIJIEHHsS €0 aroMa.

KEJIE30, KOBAJIBT, HUKEJIb

Oo6mas xapakrepuctuka d-anementoB VIII rpynmet [leproanyeckoit cucteMbl. DIEeKTPOHHBIE
KOH(urypaunu atoMmoB. @opmanbHble BAJIEHTHOCTU U XapaKTepHbIE CTENIEHU OKUCIICHHUS.

Haxosxnenue B mpupo/ie ¥ criocoObl NOTy4YEHHUs] METAJIOB.

Ou3znyeckre U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. 3HAYEHUS CTAHIAPTHBIX OKUCIHU-
TETbHO-BOCCTAHOBUTEIBHBIX MTOTEHIIMAIOB U OTHOILIEHUE METAJLIOB K KucioTaM. [Ipumenenue.

Oxkcuapl 0. [Monyuenne. @usnyeckue u xummuueckue cBorctea. ['uapokcuast 3(OH),. Io-
ayyeHue. KHCIOTHO-OCHOBHBIE — CBOMCTBA.  3HAaY€HUs  CTAHJAPTHBIX  OKHCIMTENBHO-
BOCCTAHOBUTEJIBHBIX IMOTEHI[MATIOB UM BOCCTAaHOBUTENIbHBIE CBoOWCTBa. KoMIuiekcooOpasyroime
cBoiicTtBa. TepMoanHaAMUKa pacTBOPEHUsI THIPOKCUIOB B BOJHBIX pacTBopax ammuaka. Coiid.
CrpoeHue U yCTOWYMBOCTh aKBAaKOMIUIEKCOB jkele3a, kobanbta, Hukens (II). KommiekcHbie u
cosi. BoccTaHOBUTENIbHBIE CBOMCTBA CPEHUX U KOMILJIEKCHBIX COJIEH.

Oxcuapl xene3a u kobanbta 3203. [Tonyyenne. dusznueckre U XMMHUYECKUE CBOMCTBA. Tep-
MOJMHAMUKA peakiuii BzaumozeictBusa okcuna xenesa (1) ¢ oCHOBHBIMU M KUCTOTHBIMU OK-
cunamu. Am¢orepusie cpoiictBa. ['mapokcuasl I(OH)s. Ilomydenue. KucinorHo-ocHOBHBIE
CBOMCTBA B pacTBope M TBepAoll ¢asze. 3HauUeHUS CTAHIAPTHBIX  OKHUCIUTEIBHO-
BOCCTAHOBUTEJbHBIX MTOTEHIIMAJIOB U OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CoMu XKele-
3a (III). Ctpoenne u ycroitunBocTh akBakomiuiekca sxenesza (III). 'maponurruueckas ycroidu-
BocTh coneil. Kommnekcasie comm xeneza (III) u  koGampra (III). OxuciamrensHO-
BOCCTAHOBHUTEJIbHBIC CBOMCTBA CPeIHUX M KOMIUIEKCHBIX cosei skenesa (III). CpaBHuTenbHas
XapaKTePUCTHKA OKUCIIMTEILHBIX CBOMCTB B psiay coenuHeHuit xemnesa (III) — xobanpra (III) —
nukens (II1).

Coenunenus xenesa (VI). @eppatsl. [lonyuenue. BiusHue KUCIOTHOCTH Cpelibl HA OKUCIIH-
TeIbHBIE CBOMCTBA (heppaT-HOHA.

W3MeHeHne KHUCIOTHO-OCHOBHBIX M OKHCIIUTEIbHO-BOCCTAHOBHUTENIBHBIX CBOWCTB COEIMHE-
HUH XkeJle3a ¢ pOCTOM CTEIIEHU OKUCIIEHUS €ro aToMa.

KagecTBeHHBIE peakIuy Ha JKelle30, KOOaIbT, HUKEb.



IIJIATUHOBBIE METAJIJIBI

O6mas xapakrepuctuka d-anementoB VIII rpynmet [leproanyeckoit cucteMbl. DIEeKTPOHHBIE
KoH(urypanuu atomoB. @opManbHbIC BAJIGHTHOCTU U XapaKTEPHBIC CTETICHH OKUCIICHHSI.

Haxoxnenne B mpupo/ie 1 OCHOBHBIC MPUHIIMITEI TEPEepabOTKH IIATHHOBBIX KOHIICHTPATOB.
dusnyeckre U XUMUYECKIE CBOMCTBA IUNIATHHOBBIX METAJIOB.

0O0630p KUCTOTHO-OCHOBHBIX, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX U KOMILIEKCOOOPa3yIOMIMX
CBOWCTB BaKHEUIINX COCIMHEHUMN MIaTUHOBBIX MeTAILIOB. [IpuMeHeHue.

ME/b, CEPEBPO, 30J10TO
O6mas xapakrepuctuka d-amemenToB | rpynmel [lepuoandeckolt cucTemMbl. DIEKTPOH-
HbIE KOH(urypauu atoMoB. @opMaibHbIe BaJJCHTHOCTH U XapaKTEPHbIE CTETIEHU OKUCIICHUSL.

Haxosnenue B mpupojie ¥ criocoObl NOJyUYEHHUs] METAIIOB.

dusnueckue cBoOWcTBa Meau, cepedpa, 30J0Ta. XUMUUYECKUE CBOMCTBA. 3HAUEHUS CTaHAaPT-
HBIX OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX IMOTEHIMAJIOB M OTHOIICHHE METAUIOB K KHCIOTaM.
CeneKkTUBHOE pacTBOPEHUE B paCTBOPAX aMMHUAKa, IIEJOYHBIX LINAHU]IOB.

Oxcunel Meau u cepedbpa 320. Ilonydyenune. @uznyeckue cBoiicTBa. KHcI0THO-OCHOBHBIE,
OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE  KOMILIEKCOOOpa3yrolue cBoiicTBa. TepmoanHamuka pac-
TBOPEHHUSI OKCUJIOB B BOJAHBIX PACTBOpAaX aMMHaKa, IUaHUA- U TUocynbdar-uoHoB. Comu. Kon-
CTAaHTHl PAaBHOBECHS PEAKIMUH JUCIPONOPLHMOHMPOBaHUS HOHOB D'" M ycToitumBOCTh comneii B
BOJIHBIX pacTBOpax. TepMOAMHAMUKA PACTBOPEHUS TAIOT€HUIOB B BOJHBIX PaCTBOpaX aMMHUaKa,
UaHU]I- U THOCYJIb(PAT-HOHOB. Peakius «cepeOpsiHOro 3epKanay.

Oxcunapl Mmean u cepedpa D0. [lonyuenne. duszndeckue cCBOWCTBa. Y CTOMYMBOCTh. Kucior-
HO-OCHOBHBIE, OKHCIUTENbHbBIE U KOMILJIeKcooOpa3yromue cBorictBa okcunaa meau (II). I'mapok-
cun menu (II). Tonydyenune. KucnoTHO-OCHOBHBIE, BOCCTAHOBUTEIBHBIE U KOMIUIEKCOOOpa3yo-
mue cBoiicTBa. TepMoanHaMuKa pacTBOpEHUS B BOAHBIX pacTBopax ammuaka. Conu. CtpoeHue
u ycroiiunBocth akBakomruiekca Menau (II). Cpeanue u komiuiekcHble conu. Tepmuueckas u
TUJPOJIUTHYECKAs. YCTOMYUBOCTb.

Oxcua u rugpokcua 3omota (I1I). Tlonyuenue. Y cToMUMBOCTh U KUCIOTHO-OCHOBHBIE CBOM-
cta. Comu 305101a (III). KoncTanTa paBHOBECHs peaki[uy AMCHPONOPLUOHUPOBAHUS HoHA Au'”
1 YCTOMYMBOCTH COJIEH B BOJIHBIX pacTBopax. Terpaxisiopo3onoras kucioTa. [lomyyenue. CBoii-
CTBa.

KauecTBeHHbIE peakliuu Ha MeJb, cepedpo, 30JI0TO.

IIUHK, KAJIMUM, PTYTh

Oobmas xapakrtepuctuka d-anemenToB Il rpynmsl Ileproanyeckoil cucTeMbl. DIEeKTPOHHBIE
KOH(urypaunu atoMmoB. @opmasbHble BAJIGHTHOCTU U XapaKTepHbIE CTENICHU OKUCIICHUSI.

Haxosxnenue B mpupo/ie ¥ crocoObl NOTy4YeHHUs] METAJIOB.

du3znyeckre U XUMUYECKHUE CBOMCTBA LIMHKA, KaJAMHUSI, PTYTU. 3HAYEHUsI CTAHIapTHBIX OKHC-
JIMTEJIbHO-BOCCTAHOBUTENBHBIX IOTEHI[MAJIOB M OTHOLIEHME METAUIOB K KkucioraM. CpaBHU-
TeJIbHAas XapaKTEPUCTHUKA BOCCTAHOBUTEIBHBIX CBOMCTB IIUHKA B KUCIIOM M IICIOYHOM Cpelax.
CenexTUBHOE paCTBOPEHME LIMHKA B BOJAHBIX PACTBOpPAX aMMHUaKa, HUTPUTOB U HUTPATOB METaJl-
n0B. Amansramsl. [Ipumenenue.

Oxcunpt D0. Ilomyuenue. Ouzmueckue cpoiictBa. [lomumopdHble MomuduKammu oxKcuaa
prytu (II). KucnotHo-ocHOBHBIE cBo¥icTBa. OcHOBaHMe Muutona. Conu ocHOBaHUsT MUJUIOHA.
[Tomyyenune. I'mapokcuapl uaka U kaamus I(OH),. [Tonyyenune. dusznueckue cBoiictBa. Kuc-
JIOTHO-OCHOBHBIE U KOMILJIEKCOOOpa3ytomue cBoicTBa. TepMoIuHaMHUKa B3aUMOACUCTBHS TU/I-
POKCHIOB IIMHKA U KaAMHUSI C KUCIIOTAMU U I11€JI0YaMHU.

Cynbpduasr OS. OnTumanbHble yeloBus ocaxaeHus. CBoicTBa.

KomrmekcHble coennHeHHs. AMMHMHO- U TaJIOT€HOKOMILIEKCHl. VX yCTOHYMBOCTH B psmy
LIMHK — KaJMUH — PTYTb.

Oxcup pryru (I). Iomyuenune. @usnueckue u xumuueckue cBoiictea. CpeHUE U KOMILIEKC-
Hble coiu pTytH (I). ITomyuenue. KoHcTaHTa paBHOBecHS peakLMU AMCIPOIOPLUUOHUPOBAHUS




nona Hg»** B BogHom pactBope u  ycroifumBocts coneit pryru (I). OkucauTensHO-
BOCCTAaHOBUTEIbHBIE CBOMCTBA.
KauecTBeHHBIE peakIMy HA LMHK, KaJIMHUH, PTYTh

5. OoOpa3oBaTeibHble TEXHOJIOTHMH, NPUMEHsieMble NMPH OCBOEHUM HCHUIIHHBI
«Heopranmueckasi XuMHsD)
1 CemecTp
[Tpu nu3ydyenun nucuuiuinHbl «Heopranudeckas XUMHs» B IIEPBOM ceMecTpe pazpaboTa-
HBI ¥ UCIIOJIB3YIOTCSI aKTUBHbIE M MHTEPAKTUBHbBIE METOJIbl O0YUYEHHS CTYJEHTOB B paMKax KOM-
METEHTHOCTHOTO MOX0/Ia.
K akTHBHBIM M MHTEPAKTUBHBIM (JOpMaM MPOBEIEHUS 3aHATUN OTHOCATCS:
® JICKIHWHU C JICMCHTAMU JUCKYCCHUU I10 HpO6HeMHLIM BOIIpOCaM;
® TpaKTUYECKUE 3aHATHS MO PNy TeM IUCHUILIMHBI, BKIIOYAIOIIME B CeOsl 3JEMEHTHI
HAaY4YHOI'O UCCJICIOBAHUSA;
e TPYMIOBbIE AUCKYCCUU IO pa3jesiaM IUCIUIUIMHBI, BhIpabaThiBarolIue y 00ydaromerocs
HaBbIKW XUMHWYCCKOI'O MBIIIUICHUA U ITOCTAHOBKH SKCIICPUMCHTA,
® TpyMNIOBOil pa3dop pe3ylbTaToB MPOBEICHUS TECTUPOBAHUS U KOHTPOJIBHBIX padoT;
® C/laya MMCbMEHHBIX OTYETOB IO JAOOPATOPHBIM padoTaM ¢ JUCKyCCHEH MEeXay Ipernoaa-
BaTEJIEM U CTYIEHTOM O IIOJIy4€HHBIX pEe3yabTarax;
¢ HVHAWBUAYAIbHBIC KOHCYJIbTALIUU C ITPETIOAaBaTCIICM.

[TockonbKy, HHTEPAKTUBHOE OOYYEHHE — 3TO, MPEXJE BCETo, AUAIOrOBOe OOydeHHeE, B
X07/Ie KOTOPOTO OCYIIECTBIISCTCS B3aMMO/ICHCTBHE MpernofaBaTeist 1 00y4yaeMbIMHU, TO TIIaBHBIMU
METOJaMU SBJISIFOTCA TeMaTUYEeCKUEe TUAJIOTU M JUCKYCCUM. DTU METOAbl O0yYeHMsl MCIOJb3Y-
IOTCS JUIsl OBJIQJIEHUS CTYJ€HTaMH HaBBIKOB XMMHYECKOTO MBILIUICHHS U OOLIEHUS C LEIbI0 00-
CY)KJICHHMS TJIaBHBIX 33/1a4, IIOCTABICHHBIX B MpeyiaraeMoi 1abopatopHoii padore. Cimcok Bo-
MPOCOB IO KAXJI0M TeMe, KOTOpbIE MpeAroaracTcss 00CyIuTh, 3apaHee BBIIACTCS CTYACHTaM C
LIEJIBI0 CAMOCTOSITENBHOM TPOPaOOTKH.

B paMkax Temarmyeckux IUaJoroB M AUCKYCCUH MO psAY TEM XUMHHU JIEMEHTOB OyneT
NPOBOJUTHCS UTpa «XUMHUYEcKas JIabopaTopus», MPEICTaBIIAIONIas, 0 CyTH, TaKyl0 HHTEpaK-
TUBHYIO (POpPMY KaK «MO3roBoi mrypm». KpaTtkoe onmucanue Urpbl IpeACTaBICHO B MPHIIOKe-
Huu 1.

ITpoBogumoe B pamkax aucuMILIMHbl «Heopranudeckas xumus» OJaHKOBOE TECTUPOBA-
HHE sABJseTCs GOPMOI aKTUBHOrO 0Oy4YeHHs, MO3BOJISET ONPEAEIUTh YPOBEHb MH()OPMUpPOBaH-
HOCTH 00ydaemoro no JaHHoi reme. [locne mpoBepku TecTa, pe3yabTaThl 00CYKAAI0TCS B TPYII-
ne. MToroBoe KOMIBIOTEPHOE TECTHPOBAaHUE (IIPOMEXYTOUYHAs aTTECTAIMsi) MO BCEM TeMaM
JUCUUILIUHBI OTHOCUTCSI K MHTEPAKTUBHBIM (popMaM 0OYy4EeHHs M IIOMOTaeT y4aluMcs pa3BUTh
CIIOCOOHOCTh B3aMMOJIEHCTBOBATh HE TOJBKO C YEIOBEKOM-IIPENOJaBaTeIeM, HO U KOMIIbIOTE-
poMm.

K akTHBHBIM MeTOaM 00y4eHUs] OTHOCUTCS CAaya MUCBMEHHOI'0 OTYeTa Mo JIabopaTop-
HOH pabote B (hopme 00CYXkJIeHHsI, OCKOJIbKY Takas paboTa MpearosaraeT BbIIOJIHEHUE TBOP-
YeCKUX 3aJaHui (3aa4). Yyauuiics BCTyaeT B JUaIOr ¢ IPENoJaBaTeieM B X0/1e 00CYKICHHs
PE3yJIbTAaTOB HKCIIEPUMEHTA M €r0 HHTEePIPETAIHH.

[Ipennonaraercss mpoBeaeHHE SKCKypcuil B naboparopun «TepMudeckoro anaiamsza» H
«PenTreHogazoBoro anaimza», opraHuzanus Oece c 3aBeayrOIUME Jlaboparopuii MHCTHTYyTA
xuMun. OHU SIBJIAIOTCS SKCIEPTaMH B CBOEH 00JACTH XUMHUYECKUX 3HAHUM U CIIOCOOCTBYIOT
(bopMHUpOBaHUS U PA3BUTHUSA NPO(PECCHOHATBHBIX HABBIKOB 00YYAIOIIMXCA.

2 Cemecrtp
Opranu3anys y4eOHOro mporecca BO BTOPOM CEMeCTpe IMpeJoiaraeT MCIOIb30BaHHE

KaK TpaJUOHUOHHBIX, TaK U HOBBIX NECAArOrHYCCKUX texHojoru. K IEPBBIM OTHOCATCA KOH-
TPOJIBHEBIC pa6OTI>I. HeKHI/II/I IPOBOJATCA KAaK B TpaHHHHOHHOﬁ (bOpMC, TakK U C HCIIOJIB30BAHHUEM




COOTBETCTBYIOIUX MHTEPAKTUBHBIX (hopM. OTIeNbHbIE JEKIMHU YATAIOTCS KaK MPOOJIeMHBIE, Ta-
KHe, Hanmpumep, Kak «Xumus Gocdopa U ero BaKHEHIINX COCNUHEHUN», «XUMHUS KPEMHHS H
€ro BaXHEWITUX COoeqUHECHUY. JIekiuu o teme «Xumus 60pa U ero BKHEHIIINX COSTUHEHUI
N «XUMHSA Kee3a U ero BaXHEHIINX COEAWHEHUI» BKIIIOYAET 3JIEMEHThl TexHojoruu «lleua-
Ky4a». JlabopaTtopHble 3aHATHUS, CIOCOOCTBYIOLINE (POPMUPOBAHUIO Y CTYJACHTOB 0a30BBIX 3Ha-
HUW [0 HEOPraHMYECKOW XMMHHM, XUMHUYECKOTO SI3bIKA, OCHOBHBIX MBICIUTEIBHBIX ONEpalui,
KYJbTYpPbl XUMHUUYECKOT'O SKCIIEPUMEHTA, MPEIoaraloT B OCHOBHOM BBHIMIOJIHEHHUE HCCIEI0BA-
TeNbCKUX JabopaTopHbIX pabor. CobecenoBaHre MPOBOAMUTCA, KaK MPAaBHUIO, B aKTUBHOM WM
MHTEpPaKTUBHON popmax, Takux Kak «llomuor B Manbix rpymmnaxy, «Kpyrislii cTom, «AyKIHOH
3HaHMI» U T.IL. 3aHATHE 0030pHOTO XapakTepa no teme «O0630p xumuu snemertoB VI, VII. VIII
rpynmsl mobounoi noarpymnmel [1C» npoBoasites B Buae «MHTemiekTyansHoro (hyroonay uiu
«MupoBoro kade».

WNuTepakTuBHBIE GOPMBI 00yUeHUs TUCHUILIMHBL «Heopranudyeckass XUMUs» BO BTOPOM
ceMecTpe MPUMEHSIOTCS PU MPOBEACHUH J1a00paTOPHBIX 3aHATHI B CIEAYIONINX TeMax:

Ne Pa3znesn nucuuninHbl Hene- | Tpynoem- | ®@opMbl HHTEPAKTHBHBIX
n/n J KOCTh 3aHATHI
ce- (B 4yacax)
MecCT-
pa
I. | XuMmus a3ota U €ro BaKHEUIIUX 1 8 CobecenoBanue U UCCIEn0-
BOJIOPOJHBIX COEAMHEH Ui BaTejbcKas JiabopaTtopHas
pabora
2. | XuMus a3oTa U €ro BaKHEUIIUX 2 8 CobecenoBanue U UCCIea0-
KHUCJIOPOJIHBIX COeMHEHHIA BaTebCcKasi JlaboparopHas
paboTta
3. | Xumus dochopa u ero BakHEH- 3 8 CobecenoBanrue U HCCIEI0-
IINX COeTMHEHUH BaTejibcKasi JiaboparopHas
paboTta
4. | Xumus cypbMbl U BUCMYTa U HX 4 8 CobecenoBanue U UCCIENO-
BaYKHEHIINX COEMHEHUN BaTesbcKasi JiaboparopHas
pabora
5. | XuMus yriepoga U €ro BaKHEH- 6 8 CobecenoBanue U McciIen0-
IIUX COCTMHEHUN Barenbckas JjaboparopHas
pabora
6. | XuMusi KpeMHHSI M €ro BaKHEH- 7 8 Co0ecenoBanue U UCCIENO-
IIMX COeTMHEHUM BaTesibcKasi JiaboparopHas
paboTta
7. | XuMus OJIOBa, CBMHIIA M HUX BaXK- 8 8 Co0eceoBaHue U HCCIENO-
HEHIINX COCAMHEHUN BaTeNIbCKasi JlabopaTopHas
paboTta
8. | XuMus XpoMma U €ro BaKHEHIIMX 11 8 Co0ecenoBaHue U UCCIENO-
COEIMHEH U BaTejbcKasi JiaboparopHas
paboTta
9. | XuMus MapraHua U €ro BaKHEH- 12 8 CobecenoBanue U HCCIENO-
IIUX COeTMHEHUH BaTejbcKasi JiaboparopHas
pabora
10. | Xumus xejae3a, KoOalIbTa, HUKEIS 13 8 Co0ecenoBaHue U UCCIENO-
U UX BOJXHEUIIHUX COCIUHEHUN BaTeJIbCKasi JlabopaTopHas
paboTta
11. | O630p xumun smementoB VI, VI 15 8 «MHTEeNIeKTyalIbHBIN Y T-




VIII rpynnsl noGoyHONW NOArpyIm- 601» wn «Mupooe Kage»
el 11C
12. | Xumus Meau u cepedpa U UxX BaxkK- 16 8 ColecenoBaHue M HCCIIENO-
HEHIINX COCAUMHEHUN BaTeibcKas JlabopaTropHas
paboTta
13. | Xumus 1MHKA, KaAMUAS U PTYTH U 17 8 ColecenoBaHue U UCCIENO-
HX BaXXHEHIITUX COCIUHCHHI Barenbckas  J1aboparopHas
pabota
Bceero 104

Aoanmayus 00pazoeamenbHbIX MEXHON02UI 01 00YUeHUA UHBAIUOO08 U JIUY C 02Pa-
HUYEHHBIMU 803MOHCHOCMAMU 300P08bAL.

[lo nampaBnenuto moxarotoBku 04.03.01 «Xumus» oOydyeHHE HHBAIMIOB M JIHMI[ C
OrpaHMYEHHBIMA BO3MOXKHOCTSMH 3/10pPOBbsSI JOIYCKAETCsl MPU HAJIUYUHM CIPAaBKHU-pa3peLIeHUs
YCTAQHOBJIEHHOr0 o00paslla ToCyJapCTBEHHOIO MEIUIMHCKOro yupexaeHus. Jlins naHHOM
KaTEropuy CTYIEHTOB 3aIJIAaHUPOBAHBI:

- cozeiicTBre OOYUEHHIO 110 HHAMBUAYAJILHOMY yU€OHOMY IUIaHY;

- IONIOJIHUTEJIbHBIE IIEPEphIBbI IIPU TPOBEJCHUH JIAOOPATOPHOT' O PAKTUKYMA;

- IONIOJIHUTENIbHbIE 00pa30BaTeIbHbIE 3JIEKTPOHHBIE PECYPCHI;

- OKa3aHHe JOMOJHUTEIBHON OMOIM B OpPraHNU3al[Ui CAMOCTOSTEIbHON paboThI;

- IPOBEJICHNE UHUBUAYaAIbHBIX KOHCYJIbTALINM;

- UHIUBUAYaJIbHAs IOMOIIb Y4€OHO-BCIIOMOTraTeIbHOIO NIEPCOHAIA.

[Tnanupyercss npuoOpeTeHHe CHEeLMaNbHbIX CTOJIOB, NPUCIOCOOIEHHBIX A 00ydeHUs
MHBAJIMJIOB U JIUL] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMHU. [IJIs1 ONTUMU3AaLMU BpEMEHH TpyAa U OT-
IbIxa OyayT 3allJJaHUPOBaHbI JONOJHUTEIbHBIE IEPEPHIBHI.

CryneHTsl ¢ OrpaHU4YE€HHBIMU BO3MOKHOCTSIMU 3/I0POBbsI, B OTJINYME OT OCTAJIBHBIX CTY-
JICHTOB, UMEIOT CBOM cleuuduueckue ocoOEHHOCTH BOCHPUATHS U NepepaboTKH Marepuana.
[TosTomy nonbop u pa3paboTka yuyeOHBIX MaTepHaIoB OyAyT HNPOU3BOIUTHCA C Y4ETOM TOTO,
4T0OBI IPEAOCTABIATh STOT MaTEpUall B pa3IMYHbIX (popMax, HapUMep, UHBAIHUIbI C HAapyIIe-
HUSIMH CJTyXa OyIyT MoJIydaTh HH(OPMAIHIO B OCHOBHOM BHU3YaJIbHO.

JUis OCyIecTBIEHUs NPOLEAYpP TEKYIIEro KOHTPOJIS yCIEBA€MOCTH U MPOMEXKYTOUHOM
aTTecTalluu O0y4aroIMXcsl Co3/1aHbl (DOHIBI OLIEHOUYHBIX CPEJICTB, afalTUPOBAHHbIE JUIs MHBA-
JIMJI0B U JIAIL] C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbS U MO3BOJISIFOIUE OLEHUTh JOCTHKE-
HHE UMM 3aIUIAHUPOBAHHBIX B IIPOrpaMMe PE3yJIbTaTOB OOy4YEeHHUsI U YPOBEHb CPOPMUPOBAHHO-
CTH KOMIIETEHIIH, 3aBJIEHHBIX B IPOrpaMMe AUCLIUILIIUHBIL.

dopmMma npoBesieHHs TEKyIIeld U UTOTOBOM aTTecTalyy Ui CTYAEHTOB-UHBAIUIOB Oy1yT
YCTaHABIMBACTCSA C YYETOM MHIUBUAYATbHBIX NMCUXOPHU3MUYECKUX OCOOEHHOCTEH (yCTHO, MHUCh-
MEHHO Ha Oymare, MMCbMEHHO Ha KOMITBIOTEpE, B hopMe TeCTHpoBaHUs U T.I1.). [Ipu HEeoOxomau-
MOCTH CTYACHTY-UHBAIMAY IPEIOCTABISAETCS JOMNOJIHUTENBHOE BpeMsl Ui MOATOTOBKH OTBETa
Ha 3aueTe WM dK3aMeHe. [IpoBeneHus Tekylei arTectaliii MOXKET ObITh BBIIIOJHEHO JUCTAH-
IIMOHHO B BHJIE TECTOBOI'O KOMIIBIOTEPHOI'0 33JaHus. byyT Hcnosib30BaThCs ClielMalbHble BO3-
MO>KHOCTH OTepaluoHHON cucteMbl Windows, Takue Kak SKpaHHas KJIaBHATypa, ¢ IOMOIIbIO
KOTOPOM MOHO BBOJHTb TEKCT, HACTpolka aercTBrii Windows Ipu BBOJE C MOMOIIBIO KJIaBHa-
TYpBbI WM MBIILH.

VYenbHBIA BeC 3aHIATHNA, MIPOBOAUMBIX B MHTEPAKTHBHBIX (OpMax, ONpenessieTcs riaaB-
HOM 1eNTbI0 (MUCCHEH) TporpaMMbl, 0COOEHHOCTHIO KOHTUHTEHTa O0YYArOIIUXCSl M COJEPIKaH -
€M KOHKPETHBIX TUCIMIUIUH, U B IIEJIOM B Y4eOHOM nporiecce oHU cocTaBisiioT 80% aymurtop-
HBIX 3aHSATHI.



6. YueOHO-MeTOIMYECKOE o0ecneyeHre CAaMOCTOSATEeIbHO padoThl cTyaeHTOB. O1e-
HOYHbBIE CPeACTBA JAJISl TeKYLIero KOHTPOJIsI yCIeBaeMOCTH, MMPOMEKYTOYHOH aTTecTanuu
110 NTOraM OCBOCHHSI AV CHUILIHHBI.

1 cemecTp

VYueOHbIi mnaH aucnuiunHbl «Heopranuueckass XuMus» B IepPBOM ceMecTpe Ipery-
cMaTpuBaeT 18 4acoB caMOCTOATENbHON pabOTHI CTYAEHTOB. B Hawane cemecTpa KaXKAblid CTy-
JIEHT I10JIy4aeT KOMIUIEKT y4eOHO-METOAUYECKMX MAaTEPHUAJIOB: CIIUCOK BOIPOCOB ISl CAMOCTO 51~
TeJIbHOM paboThl, NPOBEJCHHUS TEKYILEro KOHTPOJSA U MOATOTOBKH K JJAOOPAaTOPHBIM paboTam,
OIMCAaHWE U NpaBUIa UHTEPAKTUBHOW HUIpbl «Xumudeckas nabopatopus» (IIpunoxenue 1),
CIIMCOK PEKOMEH/1yeMbIX y4EOHUKOB, 33JaYHUKOB, IPAKTUYECKUX PYKOBOJCTB K JIAOOPATOPHBIM
3aHATUSAM U ydeOHO-Mmeroauueckux MHTepHeT-pecypcoB (cM. 1.8 3TOW MporpaMMsl), MpaKTH-
KaHTCKy10 KHIWKKY (IIpunokenue 2), yqeOHbIN TU1aH 1a00paTOPHBIX 3aHATUH MO AUCHUILINHE U
kasieHnapublid Tian jekuuid (IIpunnokenust 3, 4), KpaTKoe OMHCAHWE PEHTHHTOBON CHCTEMBI
OLICHKH 3HaHWH. YKa3aHHbIe MaTepuallbl CTYAEHTHl MOTYT CBOOOJAHO CKQUMBATh B 3JIEKTPOHHOM
Kypce.

B xone camocTosATebHON paboThl ydaluiicst 00s13aH K KaXKI0H TeMe:

" [IPOYUTATh PEKOMEHAYEMbIE pa3/ieibl y4eOHUKOB M METOJUUYECKHX OCOOHIA;

" HamucaTb KOHCHEKT IOJATOTOBKHU K 3aHATHIO IO JAHHOM TEME COIVIACHO CIUCKY MPEIJIOKEH-
HBIX BOIIPOCOB;

" [OJATOTOBUTHCA K BBINOJHEHUIO JJAOOPATOPHOH pabOThI M YacCTUYHO OPOPMHUTH J1abopaTop-
HBIN )KypHaI;

" PELINTh NpeAsaracMbple TUIIOBbIE 33Ja41 COINIACHO yUeOHOMY ILJIaHy.

Hns crynentoB CI'Y BBenmeHa OalibHO-PEHTHHTOBAsI CUCTEMBI OIICHKU 3HaHMK. OleHKa
BBIBOJIUTCS B PE3YJIbTATE MOACUYETA CyMMApPHOIO KOJNYECTBA 0a/III0B, HAOPAHHBIX B CEMECTPE 10
BCEM BHJ1aM KOHTPOJISl 3HAaHUI 10 yueOHoi aucuuruinHe. 1o konndecTBy HaOpaHHBIX OanioB 3a
CEMECTP CTYJEHT UMEET BO3MOKHOCTb IOJTYYHTh 3a4€T, 4 TAKKE JK3AMEHALIMOHHYIO OLICHKY aB-
TOMAaTHYECKHU.

JUisi KOHTpPOJISL BBIIOJIHEHUSI CAaMOCTOSITEIIbHOM paboThl M TEKYyIIeH yCIeBaeMOCTU CTY-
JICHTOB IIPEIYCMOTPEHBI ClIeAYIOmre (GOPMBI KOHTPOJIS:

e (JIaHKOBBIE TECTHI IO PALY TEM;

® YYacTHUE B JUCKYCCHUSIX U MHTEPAKTHBHOMU UIPE 10 3aJaHHOU TEME;

® [UCbMEHHBIN OTYET B TETPAAM JUlsl JaDOPATOPHBIX PAOOT MO 3aaHHOM TEME;

® [IPOBEPKA BBIIIOJHEHMS 3aJaHHBIX Ha JOM 3a/]]a4 U YIIPa)KHEHUH 110 COOTBETCTBYIOILEH TEME;
® TpU KOHTPOJIbHBIE pabOTHI;

® HTOrOBOE€ KOMIIBIOTEPHOE TECTUPOBAHHUE.

Jln1st mpoBeieHnst UTOTOBOIO KOMIIBIOTEPHOIO TECTHpOBaHUs 1o Kypey «Heoprannueckas
XUMHSD» B 6a3e TaHHBIX «JEKTPOHHON CUCTEMbI TECTUPOBaHUA» Haxonutcs 6omee 300 3amanuii
II0 BCEM pa3zenaM oOllel 1 HeopraHM4ecKoi XUMUM. 3alaHus [IPeUIaratoTcst B CTaHAapTU3UPO-
BaHHOH 3aKpbITON (hopMe (C BEIOOPOM OJTHOTO MIIM HECKOJBKUX MPaBUIBHBIX OTBETOB). Esxeron-
HO IIPOMCXOJIUT pacIIMpeHne 1 0OHOBIeHHE 0a3bl JaHHBIX. VI3 3TOr0 Yncna 3a1aHuii npenoiaBa-
Tesb (POPMHUPYET M T€HEPUPYET TECT, 33JaeT YUCIIO BAPUAHTOB U cBOlicTBa Tecta. Cucrema Te-
CTUPOBaHMs CaMOCTOSTENIBHO CO3[1a€T BAPUAHTHI, UCIOJIb3Ysl CBOMCTBA TECTA, 3aJaBacMbIe Ipe-
I10/1aBaTENIEM.

B kauecTBe NpOMEXYTOYHOW aTTECTALMM 10 MTOraM OCBOEHUS IHUCLUIUIMHBI Npeny-
CMOTpPEHBI 3a4€T U dK3aMeH. Pe3ynbTaThl TEKYLErO U IPOMEXYTOUYHOIO KOHTPOJISI 3HAHUHU CTY-
JIEHTOB 3aHOCATCS B IPAKTUKAHTCKYIO KHIKKY (IIPUIIOKEHHE 2).




KoHTpoJsibHBbIE BONPOCHI IJIsi CAMOCTOSTE/ILHONH PadoThl M NMPOBeJeHHUs] TEKYLIero KOH-
TPOJIsl IO OCBOEHNIO TUCHUIIMHBI «Heoprannyeckasi XuMus» B IEPBOM ceMecTpe:

1. AToMmHO-MoJIeKyasipHas Teopusi. OCHOBHbIE 3AKOHbI XMMWH.

1. CoBpemeHHbBIE TOHATUS U 3aKOHBI aTOMHO-MOJIEKYJIIPHON T€OpUH, MPEACTABICHUE O TPAHU-
nax ux NpuMCHUMOCTH.

2. HpI/I‘II/IHLI BO3HUKHOBCHUA HECTCXUOMETPUICCKUX COCI[I/IHGHI/II;'I, HX THUIIBI.

KauectBeHHas u KomyecTBeHHas: HHGOPMAIUH, 3aKJIIOUEHHAs B XUMUYECKOM ypaBHEHUU.

4. CnocoObl onpesesieHls: MOJIIPHON Macchl BEIIECTBA, HAXOAIIET0CS B ra3000pa3HOM COCTO-
SHUU.
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2. TepmoanHaMuUKa M HEPreTHKA XUMHYECKHUX NpeBpameHnii. CKOpocTb XUMHYECKHX pe-

aknuii. XumMmn4yeckoe paBHoBecHe.

1. OcHOBHbIE MOHATHUS U 3aKOHBI TEPMOJMHAMUKH, MPEACTABICHUE O TPAaHUIAX WX MPUMEHHU-
MOCTH.

2. 3aKkoHBl TEPMOXUMHUU JJIsl pacyeTa TEIUIOBBIX XapaKTEPHUCTUK IMpOIecca, a TaKKe dHEPruu
XUMHYECKOU CBA3H.

3. Mertoas! pacuera BeIHUYUHBI U3MEHEHUS SHTAIBIIMK, SHTPOMUH U CBOOOIHOM 3Hepruu ['m66-
Ca NMpo1eccoB, TaGHI/I‘-IHLIe CTaHJapTHBIC 3HAUCHUS.

4. Kak ompenenutb BO3MOXHOCTb M HaIlpaBiCHHE MPOTEKAHUS MpPOLEcca, UCHOJb3Yysl CTaH-

JapTHBIEC BETMYUHBI U3MEHEHUS SHTAJIBIINH, SHTPOIIUU U CBOOOIHOM IHEPTUH.

Crioco0bl ornpeeneHusi ONTUMAIbHBIX YCIOBUN MPOTEKAHUS XUMUYECKON PEaKIIIH.

Bnusinue paznuuHbIX (akTOpoB HAa CKOPOCTh XUMUYECKON PEeaKIuu.

7. DHepreTuueckas Iuarpamma xoja peakliH, MEXaHU3M BIMSHUS KaTalu3aTopa U UHIMOUTO-
pa Ha CKOPOCTh PEaKIIHH.

8. Tpunuun Jle larense. Kak onpenenuTs HanmpaBieHHe U3MEHEHHS COCTOSIHHUSI XUMHUYECKOTO
paBHOBeCHS IPH U3MEHEHUHU TeMIIepaTypbl, TaBJICHHUS U KOHIIEHTPAIH BEIIECTB.

AN

3. PacTtBoOpHbI.

1. Tunel IucnepCcHBIX CUCTEM, IPUMEPBL, UCTUHHBIE PACTBOPHI.

2. PaznuuHble cocoObl BBIPaKEHUS COCTaBa pacTBOpa IPH PEIIEHUH TUITOBBIX 33/1a4.

3. VYpaBHEHHS peaKUUil AMCCOLMALMU COJIEH, KUCIOT U OCHOBAHWM, 3aMHCh BBIPAKECHUS I
KOHCTaHTBI PABHOBECHSL.

4. T'maponu3s conelt, pH pacTBopa, cTeneHs U KOHCTaHTa FUAPOJIN3A.

5. VYcnoBus cMeleHus TUAPOIUTHYECKOTO PaBHOBECHSI.

6. H3meHeHue TemrnepaTyp KUIIEHHUS M 3aMep3aHUsl pacTBOPA, U3MEHEHHE OCMOTHYECKOIO J1aB-
JIEHUS1, IPUUMHBI 3TUX SIBJICHUH.

7. HaxoxneHue MOJISPHOW Macchl pPaCTBOPEHHOT'O BELIECTBA, UCTONB3YS H0yJIHO- U KPHOCKO-

MUYECKUN METO/Ibl, OCMOTHYECKUN METO/I.

Haxoxnaenue pH pacTBOpOB KHUCIIOT, COJIE 1 OCHOBaHHUM.

9. OnpeneneHne KOHCTAHT MOHHBIX PAaBHOBECHH B PAacTBOpax: peaklUil HeWTpaluzaluuu, M-
poK3a, KOMIIJIEKCOOOpa30BaHUS.

10. ITonsitue o I1P snexkrponuta, cBsa3b [P ¢ pacTBOpUMOCTHIO BEIIECTBA.

*

4. Ctpoenne atoma. Ilepuoauueckasn cucrema /[.A. MenaeneeBa. CTpoeHue sipa aroma.

1. Tlpumeps! simep U30TOMOB U M300apOB, MPOIYKTHI pPeakuil paJHoOaKTHBHOIO pacmaja HyK-
auoB. [IpuyrHBl BOSHUKHOBEHHS Ae(EeKTa MACCHI.

2. DNeKTpOHHBIE M NEKTPOHHO-TpaduuecKkne (OpMyiIbl aTOMOB M HOHOB, HCIIONB3YysS HAOOP
npaswi: KneukoBckoro, XyHaa, IPHHIUIIOB MUHUMYMa SHepruu u [laynm.

3. CrpykTypa NepuoIUUecKOi CUCTEMBbI, HH(POPMAIHIO O 3JIEKTPOHHBIX CTPYKTYPax aTOMOB.



S.
1.
2.
3.

4.

9.

H3meHeHue panycoB aTOMOB U HOHOB, SHEPTUU MOHU3ALMU U CPOJCTBA K IEKTPOHY, HJIEK-
TPOOTPHUIATEIIBHOCTH, METANIMYECKUX M HEMETAITMYECKUX CBOMCTB IO MEPHOJAM U TPYI-
nam, MPUYUHBI OTKJIOHEHHH OT MOHOTOHHOTO U3MEHEHUSI XapaKTEPUCTHUK.

[TpyunHBI BTOPUYHON MEPUOAUIHOCTH, IPUMEPHI.

Xumnueckas CBA3b.
JlnuHa ¥ SHeprus XUMHUYECKOHN CBSA3H, BAJICHTHBIN YIOJ B MOJIEKYJIE.
O06pa3zoBanue Mosiekyn MetoioM BC, criocoObl 00pa3oBaHUs CBA3HU, €€ CBOWCTBA, SHEPTUIO.
I'm6puauszanus. 'nOpuiHoe COCTOSHUE LEHTPAIBLHOIO aToMa U I'€OMETPHUI0 MOJICKYJbl Ha
OCHOBE 3JIEKTPOHHBIX ()OPMYJI AaTOMOB MOJICKYJIbI.
CBs3b (PM3UKO-XMMUYECKUX CBOMCTB M XMMHYECKOW AKTHBHOCTH COCJMHEHUH Ha OCHOBE
UH(pOPMAITUH O €r0 CTPOCHUH.
Onucanue 31EKTPOHHBIX (OPMYNI TOMOSIAEPHBIX M HEKOTOPBIX T'€TEPOSIEPHBIX MOJIEKYI,
npuMeHss nojoxeHus Meroga MO, B TOM 4HuCiie 3JIEKTPOHOU3OBITOUHBIX U 3JIEKTPOHOAE( U-
LUTHBIX CTPYKTYD.
OneKTpoHHBIE (POPMYIIBI MOJIEKYJI, MOPSAOK CBS3HM, CPAaBHEHHE SHEPTUU U JUIMHBI CBS3H,
MarHUTHbBIE U ONTUYECKHE CBOUCTBA, CIOCOOHOCTh K AUMEPU3ALUH, YCTOHUYUBOCTh JUMEPOB,
JIOHOPHBIE U aKLENTOPHBIE CBOMCTBA MOJIEKYJI U MOHOB.
CBolicTBa HOHHOM CBSI3M, MEXaHU3M 00Pa30BaHUs, CBOHCTBA HOHHBIX COCIMHEHUM, TPHYUHBI
HEBO3MOKHOCTH oOpa3oBanus 100%-HO# HOHHOM CBA3M.
Mexanu3M 00pa3zoBaHUs METAJUIMUECKOM CBA3U, €€ CBOMCTBA, 30HHAs TEOPUS MPOBOIUMO-
CTH.
[TprurHbBI BOSHUKHOBEHUS U MEXaHU3M 00pa30BaHUs BOJOPOAHOM CBA3M, €€ CBOMCTBA.

10. Bxnag pa3nuuHbIX MEKMOJIEKYJISIPHBIX B3aUMOACHCTBUN 11 Pa3IMYHbIX MOJIEKYIL.

6.
I.

2.
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7.

OKHCJINTEIbHO-BOCCTAHOBHUTEIbHBIE MPOIECChl. DJIEKTPOJIN3.
CrerneHb OKHMCIICHUS, OKHCIUTEb, BOCCTAHOBUTEIh, TIPOIIECC OKKUCIICHUSI U BOCCTAHOBJICHUS,
OKHCITUTEIIbHO-BOCCTAHOBUTENbHAS JBOWCTBEHHOCTb.
HaxoxaeHne BO3MOXHBIX MPOJYKTOB OKHUCIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIUH, CIIOCO-
OBl pacCTaHOBKHU KOA((DUITHECHTBHI.
THIBI OKUCITUTENFHO-BOCCTAHOBUTEIBHBIX PEAKIUH.
[Tpu4rHBI BOZHUKHOBEHHSI JJIEKTPOIHOTO MOTEHIMAIA, CIIOCOOBI €ro pacdera Wiu U3Mepe-
HUSL.
CBsi3bp Pa3HOCTH 3HAYCHUN CTAHJAPTHBIX AJIEKTPOIHBIX MOTCHIHAIOB C M3MEHEHHEM CBO-
0O0/IHO¥ PHEPTUU TPOLIecca U 3HAUCHUEM KOHCTAaHThI PABHOBECHSI.
OmnpeznencHrue HANpaBlICHUS W TOJHOTHI MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEILHOTO
npoliecca Mo 3HA4€HUI0 Pa3HOCTH MOTCHIIMATIOB.
Onpenenenrue HanOoJIee BEPOSTHBIX AJICKTPOXUMHYECKUX MPOLIECCOB HA KATOJIE W aHOJE T10
3HAYEHHSM CTaHIAPTHBIX AJIEKTPOIAHBIX TIOTCHIIUAIIOB.
KaroaHbple ¥ aHOIHBIC PEaKIMU, CyMMapHasi peakius 3JICKTPOJn3a Ha WHEPTHBIX U aKTHB-
HBIX 3JIEKTPOAxX JJisi HarnOoJiee BaXKHBIX MPOMBIIIJICHHBIX TPOILIECCOB.

Bbaaropoansie raspl. Bogopon, Boga. I'ajiorensl u ux coennHenusi. Kuciaopoa, 0301, ne-

poxcua Bomgopona. Cepa u ee coennHeHusi. CejleH, TeJJIyp, NMOJOHUH M MX COeJIMHEHMS.
A30T U ero coeuHeHU .

1.

2.

[TonoxeHue »neMeHTa B MEPUOJINIYECKON CUCTEME, ero JIeKTpOHHAs (GopMyiia, BOSMOKHBIE
BaJICHTHBIE COCTOSHUS.

M3MeHeHne CBOMCTB 3JIEMEHTOB IO IPYIIE, MPUYUHBI BOSHUKHOBEHUS HEMOHOTOHHOIO Xa-
paKTepa U3MEHEHUS CBOWCTB.

[IpenckazaTh HU3NKO-XUMUYECKUX CBOMCTB U XMMHUYECKOW aKTHBHOCTH COSJIMHEHUH Ha OC-
HOBE MH()OPMAIUH O €ro CTPOCHHH.



4. OObscHeHHE MPUUMH MOHOTOHHOT'O MJIM HEMOHOTOHHOT'O U3MEHEHUs psifia CBOMCTB: OKUCIIH-

TEJIbHO-BOCCTAHOBUTEIIBHBIX, KMCIOTHO-OCHOBHBIX, KHHETUYECKOW, TEPMOJAUHAMUUECKON U

TEPMUYECKON YCTOMYMBOCTH B PSlY OJHOTUIIHBIX COEAMHEHU .

HanOonee BaxxHble XapaKTepHbIE PEAKIMHM COCIMHEHUS KaKIO0ro 3JIEMEHTA.

6. IlpomsbliieHHbIE U 1Ta0OpaTOPHBIE CIIOCOOB! MOTYUYEHUS IPOCTHIX BEIECTB U HauboIee BaXx-
HBIX COCIMHECHUH.

7. OO6nacTu NPUMEHEHHUs COeTMHEHNH, NX (PapMaKOJIOTHIeCKHe U TOKCHYECKHE CBOWCTBA.

9]

2 cemecTp
CamocTosTenpHas paboTa CTy/ICHTOB BO BTOPOM ceMecTpe Ipe/rnosaraet paboTy ¢ JIeK-

[USIMU, Y9eOHOW JTUTEepaTypol W APYrUMU MHPOPMALMOHHBIMU PECypcaMH MO IMOATOTOBKE K
1ab0paTOPHBIM 3aHSATHUSM, KOHTPOJIBHBEIM pa0oTaM, KOJUIOKBUYMY M dK3aMmeHy. JlaGopaTopHbIH
MPAKTUKYM SIBJIIETCS] MPAKTUKO-OPUEHTUPOBAHHOM OCHOBOM TEOPETUUYECKUX 3HAHUM MO Heopra-
HUYECKON XMMHUU U €ro 0€30MacHOE M YCIICIIHOE BBITTOJIHEHHE M 0(opMIIeHHE OT4YeTa B Jlabopa-
TOPHOM >KypHaJle TpenoiaraeT Haauyue riyooKuX TeopeTHdecKux 3HaHuil. Borpocs! s ca-
MOCTOSITEIbHOH IMOATOTOBKH K JJAOOPATOPHBIM 3aHATHSIM MIPUBEICHBI B IPHIIOKCHHH 5.

Hns ocymiecTBieHUs MpoLeAyp TEKYIIEro KOHTPOJS YCIIEBAEMOCTH WM IPOMEKYTOYHOM
aTTECTAIlMN O0yYaIOIUXCs CO3/IaH (OHJ OIEHOYHBIX CPEACTB. TEeKyIMi KOHTPOJb yCIIeBaeMO-
CTH CTYJICHTOB IPOBOJMTCS HA Ka)JJOM 3aHSTHU B BHJI€ COOECEI0BaHUS 110 BOIIPOCAM JIJIsi CaMO-
CTOSATENHHON MOATOTOBKH K JTa0OpATOPHBIM 3aHSATHSIM U TECTOBBIX 3aJaHUU. TecTOBbIC 3aaHus
BKJItOUaroT 10 BapuaHTOB 10 5 3a/laHuil B KaKJ10M. BapuaHThI TECTOBBIX 3aJJaHUI TIPEACTaBICHbI
B nipwiiokeHuH 6. [To 0030pHBIM TeMaM TEKYIIMil KOHTPOJIb OCYIIECTBIISIETCS B BUE KOHTPOJIb-
HBIX Pa0OT M KOJJTOKBUYMOB. BapuaHThI 3a/1aHUii IPEACTABJICHBI B IPUJIOKEHUAX 7 | 8.

[IpomexxyTouHasi aTTecTalysi BKIIOYAET 3a4eT M DK3aMEH. 3a4eT BBICTABIISICTCS MO UTO-
raMm OaJIJIbHO-PEUTUHTOBON OIIEHKM TEKYILEH padoThl B cemecTpe. DK3aMEHAI[MOHHbIE OMIIETHI
MPUBEICHBI B MPUJIOKECHUHU 9.

Jns CTyneHTOB-MHBAJIUIOB M JIUIl C OrPAHUYEHHBIMHU BO3MOKHOCTAMH 370POBbSl MPHU
MIPOBEICHUH MTPOMEKYTOUHOM U TEKYILEeH aTTeCTalliu 3allJIaHUPOBAHBI:

- JIONOJIHUTEJILHOE BpeMsl JUIsl BHINIOJHEHHUS 33JaHUsI KOHTPOJIbHOM pabOThl, KOJJIOKBHYMA WIH
9K3aMEHa;
- IOTIOJTHUTENIbHBIE TIEPEPHIBLI TIPU MPOBEACHUHU BCeX (POPM aTTecTalvu

7. lanHble AJ151 y4eTa ycneBaeMocTH cTy1eHToB B BAPC

Tabnuma 1.1 Tabnua MakcUMaIbHBIX OAJIIOB 1O BHAAM y4eOHON AESTEeIhbHOCTH.

2 3 4 5 6 7 8 9
Tek- Jlabopa- |IIpakTtuue- | Camocrtos- | ABTomMatusu- | Apyrue Buns | [Ipomexy-
Cemectp K TOpHBIE |CKHE 3aHd- | TeNIbHAs pa- | pOBaHHOE Te- | yueOHO aes- | TouHas | Mroro
B e THA oota CTUPOBAaHHE | TEIBHOCTH |aTTECTaLUs
1 (3auer) 15 40 0 0 0 25 20 100
1 (3x3aMeH) 5 15 0 15 0 25 40 100
2 (3auer) 0 12 0 34 18 36 0 100
2 (9K3aMeH) 10 0 0 40 0 10 40 100

HporpaMMa OICHUBAHUSA y‘leﬁHOﬁ ACATECJIBHOCTH CTYACHTA

1 cemecTp
Jlexknuu

OnenunBaeTcs MocemaeMocTb JeKIUi U padota Ha HUX. [Ipy MpouTeHNH JIEKIIMOHHOTO MaTepua-
Jla CTYACHTaM MpeJyIaraloTcsi mpoOJeMHbIe CUTyallul (MUHM3a/1aHsl), HallpaBJICHHbIE Ha pellle-
HHE MPAKTUYECKUX (NMPUKIIAIHBIX) U TEOPeTHYeCKHX 3amad. IIpoBoaurcs (hpOHTANBHBIA ONMpOC



AyOAUTOPHUH, pACCMATPHUBAIOTCA U AHAIU3UPYIOTCSA OTBCTBI CTYACHTOB, 3addalOTCA AOIMOJIHHUTCIIb-
HBIC BOIIPOCHI, HAXOAUTCA MMPABUJIbHOC PCIICHUC CUTYyallluH.

Kpurepuu oneHuBaHus JICKIMOHHONH Pa0oThl HA 3a4yeTe

0-2 6annos — cTtyneHt nocemaet MmeHee 60% JIeKIUH, HE y4acTBYET B 00CYKIECHUHN MPOOIEMHBIX
3a/1a4, IEMOHCTPUPYET Oe3pa3iinyuue K 3a/1aBaeMbIM BOIIPOCAM.

3-5 6annos — crynent nocemaer 6osee 60% JeKIUK, He y4acTBYeT B 00CYKICHUU MPOOIEMHBIX
3aJa4, IEMOHCTPUPYET Oe3pa3uure K 3aJaBaeMbIM BOIIPOCAM.

6-8 6annog — cTyaeHT nocemaet 6osee 70% KKK, peaKo y4acTByeT B 00CyKIeHUHU IpodIeM-
HBIX 3a/1a4, JIe1aeT MOMbBITKYA HAXOAUTh OTBETHI HA 33]JaBaCMbl€ BOIIPOCAM.

9-11 6annog — cryneHt nocemaer 6onee 80% nekuuu, MPUHUMACT Y4acTHE B OOCYKJICHUU MPO-
ONEMHBIX 3a/1a4, HHOT/Ia IACT MPaBUIIbHBIC OTBETHI K 32/1aBa€MbIM BOIIPOCAM.

12-13 6annos — cryneHt nocemaet 6onee 90% neKkuu, MOYTH HA KaXIAOW JICKIIUU Y4acCTBYET B
00CyX/IeHUU MPOOJIEMHBIX 3a/1a4, MpeUlaraeT uxX pelieHue, B OONbIINHCTBE CIy4yaeB JaeT Mmpa-
BUJIBHBIM OTBET HA 33J1aBa€MbI€ BOIIPOCHI.

14-15 6annos — CTYIEHT TOCEIAET BCE JICKIUHU, aKTUBHO YYaCTBYET B OOCYKICHUH TP OOIEMHBIX
3aja4, mpejaracT HeCTaHJapTHhIE PElICHHU s, TPAaKTHUECKU BCEr/a JaeT MpaBHIbHbIE OTBETHI HA
MOCTaBJICHHBIE JIEKTOPOM BOIIPOCHI.

Kputepuu ouieHuBaHus JIEKIMOHHOH Pa00ThI HA JK3aMeHe:

0 6annos — ctyneHt nocemaeT MeHee 60% JIeKIMii, He y4acTBYeT B 0OCYKIEHUH MPOOIEMHBIX
3aJa4, IEMOHCTPUPYET Oe3pa3uure K 3a/1aBaeéMbIM BOIIPOCAM.

I 6ann — cryneHt nocemaet 6oiee 60% nexuuii, He yuacTByeT B 00CYXIEHUU MTPOOIEMHBIX 3a-
Jad, IEMOHCTPUPYET Oe3pa3andne K 3a/1aBaeMbIM BOIIPOCAM.

2 b6anna — crynent nocemaer 6onee 70% JeKuuid, peiko y4acTBYeT B 00CYKJICHHH MPOOIEMHBIX
3ajad4, JAejaeT MOMBITKH HaXOAUTh OTBETHI Ha 3a/1aBaéMbl€ BOIIPOCHIL.

3 6anna — cryneHt noceniaer 6osuee 80% Jiekiuii, MPUHUMAET y4acTHe B O0CYXACHUU MTPOOIIeM-
HBIX 33124, UHOT/Ia TaeT NMPaBUJIbHbIE OTBETHI HA 33/1aBa€MbI€ BOIIPOCHI.

4 b6anna — cryneHt nocemaer 6onee 90% JEKIMiA, MOYTH HA KaXKIOW JEKIIMH Y4acTBYEeT B 00-
CYXJEHUHM IPOOJIEMHBIX 3ajay, MpeAjiaraeT X peuieHue, B OONbIIMHCTBE CIy4yaeB JaeT Ipa-
BUJIbHBIN OTBET Ha 3a/1aBa€Mbl€ BOIIPOCHI.

5 6annos — cTyneHT mocenaeT Bce JeKIHU, aKTUBHO y4acTBYET B 00CYKJICHUH MPOOJIEMHBIX 3a-
Jad, MpeajiaracT HeCTaHAAPTHBIC PEIICHHS, IPAKTUYECKU BCErJa JacT MpaBUJIbHbIE OTBETHI Ha
3aJlaBaeMble JIEKTOPOM BOIPOCHI.

JlabopaTopHble 3aHATHS

Kpurtepun onieHnBaHus J1a00pPaTOPHBIX Pa00T HA 3a4eTe:

0-15 b6annos — naboparopHasi paboTa cilaHa 3HAYUTEIIBHO TI03)Ke JIAThI BHITOIHEHHSI, 3HAYUTEITb-
HbBIE OIIMOKHU B O()OPMIICHUH U BBITIOJHEHUH, KOTOPbIC HE ObUIM UCTIPABIICHBI B KOPOTKUH CPOK.
16-25 6annos — nabopatopHas padoTa cllaHa 103)Ke JaThl BBHIIIOJIHEHUS, €CTh HE3HAYNTEIbHBIC
om0k B 0()OPMIICHUU, KOTOPBIE CAMOCTOSITEIIEHO UCTIPABIICHBI.

26-40 6annos — nabopatopHas paboTa claHa B JIeHb €€ BBINIOJHEHUS, OpOpMIIeHa TPAMOTHO U
CaMOCTOSITEIILHO, MPAKTHYECKH 0€3 OMIMOOK.

Ilepecuem 6annog 6 ouexxy

Heyooeremsopumenvro — 0-12 6annog

Yooeremsopumenvuo — 13-20 b6annos

Xopowo — 21-29 6annos

Omauuno — 30-40 b6annos

Kputepuu oneHuBaHus Ja00paATOPHBIX Pa00T HA IK3aMeEHe:
0-5 b6annos — naboparopHas paboTa caHa 3HAYUTEIHHO MO3XKE AThI BHIMIOJIHCHUS, 3HAYUTEIIb-
HbI€ OIINOKHU B 0)OPMIICHUH U BHIMIOJHEHUHU, KOTOPbIE HE OBLIH UCIIPABIIEHBI B KOPOTKUN CPOK.




6-10 6annoe — naboparopHas paboTa cIaHa IM03)KE IaThl BBHITIOJHEHHUS, €CTh HE3HAUYUTEIbHBIC
omMOKY B 0(OPMIICHHH, KOTOPBIE CAMOCTOSITEIBHO HCITPABIICHBI.

11-15 bannoe — naboparopHasi paboTa caHa B JCHb €€ BBINOJHEHMs, opopMiIeHa TPAaMOTHO U
CaMOCTOSITEIILHO, MPAKTHYECKH O€3 OIIMOOK.

Ilepecuem 6annog 6 ouexxy

Heyoosnemsopumenvno — 0-4 6annos

Yooesnemsopumenvno — 5-8 bannos

Xopowo — 9-12 6annos

Omauuno — 13-15 b6annos

IIpakTHYecKue 3aHATHS
He npedycmompenwi

CamocrosiTejbHas padoTa

CamocTosaTenbHas paboTa CTyIEHTa BKJIIOYAET TEOPETUYECKYIO MOJATOTOBKY K TEME CO-
TJIACHO CTHCKY MPUJIAraeMbIX BOIIPOCOB, pelIeHHe Ha0opa TUMOBBIX YYEOHBIX 3a7a4 M0 KaKIOH
TeMe, MOATOTOBKA K BBIMOJTHEHUIO J1a00paTopHOM paboThl (YacTuyHOe odopmiieHue padbotsl). Ha
KQXJIOM MPAaKTUYECKOM 3aHSATHH TPETYCMOTPEHO OJAaHKOBOE TECTHPOBAHUE IO TEME 3aHSTHS,
KOTOpoe oreHmBaercs no mkane ot 0 mo 5 6amioB. Kpome Toro, mo psgy TeM AMCHUIUIAHBI
NPEIyCMOTPEHO BHEAYIUTOPHOE KOMIBIOTEPHOE TECTUPOBAHUE B 3JIEKTPOHHOM Kypce, KOTOpoe
TaK)Ke OI[CHUBACTCSI KOMIIBIOTEPOM T10 IiKaiie oT 0 10 5 6ayuIoB B 3aBHCHMOCTH OT KOJIMYECTBA U
Ka4yecTBa BBIITOJHEHHOTO 3aIaHusI.

Kpurtepun onieHNBaHUs CAMOCTOSITE/IbLHOI Pa0OThI CTYI€HTA HA IK3aMEHe:

0-5 6annos — nomailiHee 3ajaHue (3a7auu, TECTHI, IOJATOTOBKA K Ja00OpaTOpHOM paboTe) BBINOJI-
HEHBI CO 3HAYUTENbHBIMU OIMOKaMH, HE MOJHOCThI0. PaboTa caHa He B CPOK.

6-10 bannos — nomamHee 3ajaHue (3a7a4u, TECTHI, MMOJArOTOBKA K JIAOOpaTOpHOW paboTe) BHI-
MIOJTHEHBI C HE3HAYUTEIHBIMH OIIHOKaMHU, MIOTHOCTHIO. PaboTa cana B CpokK.

11-15 b6annos — nomaiHee 3ajanue (3aa4u, TECThI, OJTOTOBKA K J1abopaTopHOi paboTe) BbI-
MIOJTHEHBI IPAKTUYECKU 0e3 OMUOOK, MONHOCThI0. PaboTa ciana B Cpok.

Ilepecuem 6annos 6 ouenky

Heyoosnemeopumenvrno — 0-4 6annos

Yooesnemsopumenvuo — 5-8 bannos

Xopowo — 9-12 b6annos

Omauuno — 13-15 6annos

ABTOMATH3MPOBAHHOE TECTUPOBAHUE
He npedycmompeno

Jpyrue BUAbI Y4eOHOM AeATEJbHOCTH

K npyrum BugaMm yueOHOMN AEATENTbHOCTH OTHOCSTCS KOHTPOJIbHBIE PA0OTHI U KOJUIOKBUYMBI.

Ha 3auyere u 3x3amene — ot 0 do 25 dannos

0-10 6annos — 3apanust pabOTHI BHIIOJIHEHB! YaCTUYHO, IPUCYTCTBYIOT 3HAYUTEIbHBIC OIIHOKH B
PEIICHHBIX 3a/IaHMAX, ITOIXOA K PEIICHMIO 3a]1a4 BHIOpaH HEBEpHO. 3aJaHNsl KOJUIOKBUYMA BBI-
MIOJTHEHBI HE TOJTHOCTHIO, HET apryMEHTAIlMHU CBSI3U CTPOSHHS U CBOMCTBA BELIECTBA.

11-20 6annos — 3amaHus pabOTHI BHIMOJIHEHBI 00Jiee YeM HAIOJIOBHHY, MOTYT OBITh HE3HAUM-
TENbHBIE OMIMOKH, MPOCIEKHUBACTCS MPABIIIBHBIN MOAXOA K PEHICHHIO 3a1ad. 3alaHus KOJUIo-
KBHYMa BBIIIOJHEHBI JOCTATOYHO ITOJHO, TIOJHOCTHIO OMMCAHBI CBOMCTBA U CHOCOOBI ITOTy4EeHUS
paccMaTpUBaeMBbIX BEIIECTB.

21-25 6annoe — Bce 3amaHus padoTa BBINOJHEHBI, MOTYT OBITh HE3HAYUTENIbHBIEC OIIMOKH, B IIe-
JIOM MPaBUIIBHO U TPAMOTHO C(OPMYIUPOBAH MOAXO K PEIICHHIO 3a/1a4. 3aJaHnsl KOJUIOKBHyMa




BBITMIOJTHEHBI MOJIHOCTHIO, MOTYT MPUCYTCTBOBaTh HE3HAUUTEIbHbIE HETOYHOCTH B ONHCAHUU
CTPYKTYpPBI U CBOMCTB BEILIECTB.

Ilepecuem 6annos 6 oyuenxy

Heyoosnemsopumenvro — 0-7 6annos

Yoosenemsopumenvno — 8-14 bannos

Xopowo — 15-20 6annos

Omauuno — 21-25 b6annos

IIpoMeKyTOYHASA ATTeCTAIUSA
[TpomexxyTouHast aTTecTanyst AJIs MOJTYUYCHHS 3a4eTa MPOXOAUT B BUJE coOece0BaHMs CTYICHTa
Y IIPENOJABATENA 110 BCEM MPOMIEHHBIM TEMAM I10 BOIIPOCAM K KYpCy.

3aver — o1 0 00 20 6anno6

17-20 6annos («3a4T€HO») — aH TOJHBIN, pa3BePHYTHIN OTBET HA IMOCTABJIEHHBIN BOMPOC, MOKa-
3aHa COBOKYMHOCTH OCO3HAaHHBIX 3HAHUU IO JUCLUIUIMHE, 10Ka3aTEIbHO PACKPBITHI OCHOBHBIE
TMOJIOKEHHUSI BOMPOCOB; B OTBETE MPOCIEKHBACTCS YETKasi CTPYKTYpa, JOTHYECKas MOCIe0Ba-
TEIBHOCTh, OTpa)karollas CYHUIHOCTh PAaCKPbhIBAEMBIX MOHATUN, TEOpUH, SBICHUI. 3HAHHE IO
MpeaMeTy AEMOHCTpUpYeTCcs Ha (pOHE MOHMMAHHUS €r0 B CUCTEME JaHHOW HAyKH M MEXIWCLH-
IUTMHAPHBIX CBsA3eH. OTBET U3JI0KEH JIUTEPATYPHBIM SI3bIKOM C MCHOJIb30BAHUEM COBPEMEHHOM
TEPMHUHOJOTHH. MOTryT OBITh JOMYIIEHBI HEAOYETH B ONPEACICHUH MOHSITHIA, WCIPaBICHHBIC
CTYJEHTOM CaMOCTOSTEIbHO B MIPOIIECCE OTBETA.

14-16 6annos («3aumenoy) — NaH MOJHBINA, Pa3BEPHYTHIN OTBET Ha MOCTaBJICHHBIN BONPOC, TTOKa-
3aHO YMEHHE BBIICIUTH CYIIECTBEHHbIE W HECYUIECTBEHHbIE MPU3HAKU, MPUYHHHO-
CJIe/ICTBEHHbIE CBA3U. OTBET YETKO CTPYKTYPUPOBAH, JJOTHYEH, U3JI0KEH JIUTEPATYPHBIM SI3BIKOM
C HCIOJIb30BAHUEM COBPEMEHHOU TEPMUHOIOTUU. MOTYT OBITh AOMYIIEHBI 2-3 HETOYHOCTH WU
HE3Ha4YHUTeIbHbIE OTUOKH, HCIPAaBIEHHBIE CTYACHTOM C TOMOUIBIO MIPENoiaBaTesl.

10-13 b6annos («3aumenoy») — 1aH HENOCTATOYHO TMOJHBIA U HEJIOCTATOYHO Pa3BEPHYTHIN OTBET.
Jloruka v mocnea0BaTeIbHOCTh U3JI0KEHUS UMEIOT HapyIeHus. [{OomyeHbl OmuOKU B pacCKphI-
TUU TIOHATUH, ymoTpeOaeHnn TepMUHOB. CTYyIEHT HE CIIOCOOCH CaMOCTOSITEIILHO BBIICIHTD CY-
IIECTBEHHbIE U HECYLIECTBEHHbIE TPU3HAKN U TPUUMHHO-CIIE/ICTBEHHbIE CBSI3U. B oTBeTe oTCyT-
CTBYIOT BBIBOJbl. ¥YMEHHE PAcCKpbITh 3HaueHUE OOOOIEHHBIX 3HAHHM He mokazaHo. PeueBoe
odopmiieHne TpedyeT NOoNnpaBoK, KOPPEKLHH.

0-9 6annos («He 3aumeno») — OTBET MPEICTABISIET COOON pa3pO3HEHHBIC 3HAHUS C CYIIECTBEH-
HBIMH OIIMOKamMH 1O Borpocy. [IpucyTCTBYIOT QparMeHTapHOCTh, HEIOTHYHOCTH H3JIOKEHUSL.
CTyneHT He 0CO3HaeT CBA3b 00CYXKAaeMOro BOIpoca Mo OUIIETYy C IPYyrUMH OOBEKTaMU JTHCLH-
winHbl. OTCYTCTBYIOT BBIBOJIbI, KOHKPETH3AIMsl U JOKa3aTENIbHOCTh M3JI0KeHUs. Peub Herpa-
MOTHasi, TEPMUHOJIOTHUSL HE UCIIONb3YeTCs. JlOMOIHUTENbHBIE U YTOUHSIOUIME BOIIPOCHI IIpernoa-
BaTeJlsl HE MPUBOMAST K KOPPEKIIMHU OTBETA CTY/ICHTA.

Ix3ameH —om 0 00 40 6annos

[IpomexxyTouHass aTrTecTanus MPOXOAUT B (POpMe KOMIBIOTEPHOTO TECTUPOBAHUS IIO
BCEM TeMaM W pa3jiesiaM JUCIHILTUHBL Eciu cyMMa MONTy4eHHBIX CTYACHTOM 0allJIOB MO CHCTE-
Me BAPC HenocratoyHa [1Jisl OJIy4EHHUs] aBBTOMATHYECKOM OLICHKH, TO CAACTCA YCTHBIM 3K3aMeH
o OMJIeTaM.

36-40 6annoe («omauunoy) — NaH MOJIHBIN, pa3BEPHYTHIM OTBET Ha IOCTaBJIEHHBII BOIPOC, 110-
Ka3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUH M0 AUCIMIUIMHE, JOKA3aTeIbHO PACKPBITHl OCHOBHBIC
HOJIOKEHHSI BOIIPOCOB; B OTBETE IPOCIICKUBACTCS YETKasl CTPYKTYpa, JIOTHYECKas IOCIIeI0Ba-
TEJBHOCTh, OTPAXKAIOIIasi CYLIIHOCTh PACKPHIBAEMBIX MOHSATUH, TEOPHH, SBICHUH. 3HAHHE IO
npeaMeTy AEMOHCTPUPYETCs Ha (OHE MOHMMAHUS €ro B CHCTEME JaHHOM HAayKH U MEKAHMCIH-
IUIMHAPHBIX CBsI3eil. OTBET M3JI0KEH JIMTEPATYPHBIM SI3bIKOM C HCIIOJIb30BAaHHEM COBPEMEHHOM



TEPMHUHOJIOTHH. MoOryT OBITh JOMYIIEHbl HEAOYETH B ONpENeICHUU MOHSATHM, WCIpaBlIeHHBIC
CTYZEHTOM CaMOCTOSITETIBHO B IPOLIECCE OTBETA.

30-35 6annos («xopouio») — naH NOIHBIN, Pa3BEPHYTHII OTBET HA IMOCTABJIEHHBIM BOMPOC, MOKA-
3aHO YMEHHE BBIICTUTH CYIIECTBEHHbIE W HECYUIECTBEHHbIE MPU3HAKH, MPUIYUHHO-
clieICTBEHHbIE CBS3U. OTBET YETKO CTPYKTYPUPOBAH, JIOTHYEH, U3JI0KEH TUTEPATYPHBIM S3BIKOM
C UCIIOJIb30BaHUEM COBPEMEHHON TEPMHUHOIOTUU. MOTYT OBITH JOMYyIIEHBI 2-3 HETOYHOCTH WU
HE3HAYUTEIbHBIE OITUOKH, MCIPABIICHHBIC CTYACHTOM C ITOMOIIBIO TP ETO/[aBaTEeIs.

23-29 b6annos («yoosiemseopumenvHo») — AaH HEAOCTATOUYHO TMOJIHBIA W HEAOCTATOYHO Pa3Bep-
HYTbIIl oTBeT. JlorMka M MOCHIeOBAaTENIbHOCTh W3JIOKEHUS MMEIOT HapylieHus. JomyIieHbl
OLIMOKU B PACKPBITUU MOHATUH, ynoTpeOiaeHun TepMUHOB. CTYIEHT HE CIHOCOOEH CaMOCTOSI-
TETHHO BBIACIUTH CYINIECTBEHHBIC W HECYIIECTBEHHBIC MPU3HAKH M MPHYUHHO-CIICJICTBEHHEIC
CBsi3U. B OTBeTe OTCYTCTBYIOT BHIBOJBI. YMEHHE PACKPBITh 3HaUCHHUE O0OOOIIEHHBIX 3HAHUI HE
nokazaHo. PeyeBoe oopmiieHne TpedyeT monpaBoK, KOPPEKIUH.

0-22 banna («neyoosiemeopumenbHoy) — OTBET MPEACTABISICT COOOH pa3pO3HEHHBIC 3HAHUS C
CYIIECTBEHHBIMH OIMMOKaMH 10 Bompocy. [IpucyTCTBYIOT parMeHTapHOCTh, HEJIOTHYHOCTh U 3-
noxenus. CTyIeHT He OCO3HAET CBA3b 0OCYXIAeMOro BOIpoca 1Mo OUIETY ¢ IPYIMMHU 00BbeKTa-
MU JUCHUIUIAHBL. OTCYTCTBYIOT BBIBOJABI, KOHKPETH3alUs U JOKA3aTeIbHOCTh U3NIOKeHus. Peub
HErpaMOTHAasi, TEPMHUHOJIOTHSI HE HUCHOJb3yeTcs. JIOMONHUTENbHbIE W YTOUHSIONIIME BOMPOCHI
MIPeToIaBaTess He MPUBOIAT K KOPPEKIIUM OTBETA CTYICHTA.

Takum o0pa3oMm, MakCUMaJabHO BO3MOXHAs CymMMa 0ajuloB 3a BCEe BUABI y4eOHOU nes-
TeJIBHOCTHU CTyZIeHTa 3a 1 ceMecTp no aucuuiuinHe «Heopranuueckas xumus» (3a4eT) COCTaBIIsA-
et 100 6am10B.

TakuMm 00pa3oM, MakCUMaJbHO BO3MOKHasi cymMMa OajyloB 3a Bce BUAbI y4eOHOW nes-
TEIBHOCTU CTyZEHTa 3a 1 cemectp no aucumiuinHe «Heopranmdeckas xumus» (3K3aMeH) co-
crasisieT 100 6amioB.

Tabmuua 2.1 Tabnuna nepecyera MOJyYEeHHOW CTYIEHTOM CyMMBI 0ayuIoB 1o auciuruiae «He-
OpraHuyecKasi XMMHsI» B OLICHKY (3a4eT):
50 GannoB u 6osee «3aUTEHO»

MeHbIie 50 6amioB «HEC 3a4YTCHO»

Ta6numa 2.2 Tabnuira nepecyera MorydeHHOW CTYAEHTOM CyMMBI 0auioB o aucuuruinae «He-
opraHuyeckasi XuMusi» B OLEHKY (9K3aMeH):

85 — 100 GamtoB COTIIMIHO»

70 — 84 G6amnoB «XOpOLIO»

55 — 69 6amnoB «YIOBJIETBOPUTEIHLHOY

0 — 54 6amioB «HE YJIOBJIETBOPUTEILHOY
2 cemect

Jleknuu — om 0 0o 10 6annoe

Kpurepuu oneHuBaHus JEKIMOHHOM PadoThl HA JK3aMEHe:

0 6annos — ctyneHt nocemaeT MmeHee 60% JieKIMii, He y4acTBYeT B 0OCYKIEHHH MPOOIEMHBIX
3aJa4, IEMOHCTPUPYET Oe3pa3uune K 3aJaBaeMbIM BOIIPOCAM.

1-2 banna — crynent nocemiaer 6onee 60% JeKIUi, HE y9acTBYeT B OOCYKICHUU MPOOIEMHBIX
3a7a4, IeMOHCTpUpPYET Oe3pa3nndne K 3a/1aBaeMbIM BOIIPOCAM.

3-4 b6anna — cryneHt nocemaer 6onee 70% JNeKIUi, peaKko ydyacTByeT B 0OCYKIEHUH MPoOIeM-
HBIX 3a/1a4, /1e1aeT MOMbITKH HAXOIUTh OTBETHI Ha 3aJaBaeMbl€ BOIIPOCHI.




5-6 6annos — crynent nocemaer 6onee 80% nekuil, MPUHUMAET y4acTue B 0OCYKIACHUH MPO-
ONEMHBIX 3a/1a4, MHOT/Ia JIAeT MPaBUIIbHBIC OTBETHI Ha 33/1aBaeMbIE BOIIPOCHI.

7-8 6annos — crynent nocemiaet 6onee 90% neKiuii, MOYTH HA KaXKIOH JICKIIUH y9acTBYET B 00-
CYXXJIEHUU TpOOJIeMHBIX 3a/1ady, MpeniaraeT UX pelleHrue, B OONBLUIMHCTBE CIy4yaeB JaeT Ipa-
BUJIbHBIN OTBET Ha 3a/1aBaéMbl€ BOIPOCHI.

9-10 6ann06 — CTYyIICHT TIOCEIIAeT BCE JIEKIMH, aKTUBHO YY4aCTBYET B 00CYKICHUHU MPOOIEMHBIX
3aja4, mpejjiaracT HeCTaHIapTHBIC PEIICHUs, TPAKTHYECKU BCET/Ia JAeT MPABUIbLHBIC OTBETHI Ha
3aJjaBaeMblIe JIEKTOPOM BOIIPOCHI.

JlabopaTtopHble padoThl — OT 0 0o 12 H6annoe
Bcero no yuebHoMy miany npenycMoTpeHo 12 nmaboparopHsix padot. Kaxnaas padora ouneHuBa-
ercsa B 1 Oam.
KpuTepuu olieHMBaHHUs JIA00PATOPHBIX PadoT HA 3aUeTe:

Ouenka «1» svicmasniemces 3a:
- CBOEBPEMEHHOE M IPaMOTHOE 0(hopMIIeHHE Tab0paTOPHOTO KypHAa;

Ouenka «0,5» svicmasninemcs 3a:

- HECBOEBPEMEHHOE M I'paMOTHOE OodopmIIeHHE JTa0OpaTOPHOTO KypHajla UJIM CBOCBPEMEHHOE
odopMIICHHE XypHAJla ¢ HE3HAYNTETbHBIMA HETOYHOCTSIMU;

Ouyenka «0» svicmasisemcs 3a.
- HECBOEBPEMEHHOE U HErpaMOTHOE 0OpMIICHUE Ta00PATOPHOTO Ky pHAIa.

IlpakTHyecKue 3aHATHS
He npedycmompernni

CamocrosiTenbHas padora

CamocTosATenbHas paboTa CTy[J€HTa BKIIOYAET TEOPETHYECKYIO MOATOTOBKY MO KayKIOH
TE€ME COIVIACHO CIHUCKY IpUJIaraéMbIX BOIPOCOB, pelleHHe Habopa TUIOBBIX y4yeOHBIX 3ajad,
MOJTOTOBKY K BBINOJHEHHIO TaOOpaTOpHO# paboThl, KOHTPOJIBHBIM paboTaM, KOJJIOKBUyMaM U
9K3aMEHY.

Kpurtepum olileHUBaHHUS CAMOCTOATE]bHOW Pa0oThl CTY/IEHTA HAa 3a4eTe NpEe/roaraeT npo-
BEPKY BBITIOJIHEHUS CAMOCTOSITEIbHON pabOThl B BUI€ KOJUIOKBUYMA M COOECEIOBaHMUS.
Konnoxsuym — ot 0 00 10 6annoe

3agaHue KOJUIOKBUYMa COJAEPKUT 2 BOIPOCa.

Ouenka «5» evicmasnsaemcs 3a.
- I1y0OKO€ U CHUCTEMHOE YCBOCHHE MPOrpaMMHOr0 MaTepualia B BIJE MOJHOTO0, TOCe10BaTEb-
HOT'O, TPAMOTHOI'0, Pa3BEPHYTOI0 U JIOTHYECKOIO OTBETA;

Ouenka «4» svicmagniemcs 3a:

- XOpolliee BOCIIPOU3BEACHUE 0 MaMsITH 0€3 CyIIECTBEHHBIX HETOYHOCTEH MPOrpaMMHOTO Ma-
TepHasna, U3JI0)KEHHOT0 Ha JIEKIUAX U HeI0CTaTOYHO MOJHOE ero 00o0IIeHue;

Ouenka «3» evicmagniemcs 3a:
- XOpolIee BOCIPOU3BEACHUE O MaMITH 0€3 CYIIECTBEHHBIX HETOYHOCTEH MPOrpaMMHOIO Ma-
Tepuasa, U3JI0)KEHHOT0 Ha JICKIUAX IPU OTCYTCTBUH €ro 00001IeHMS;

Ouenka «2» evicmasnsaemcs 3a.
- YaCTUYHOE BOCIPOM3BEJICHUE IO MaMATU C CYIIECTBEHHbIMH HETOYHOCTSIMHU IPOTPAMMHOIO
MaTepuasa, U3J10)KEHHOTO Ha JIEKIUSIX IIPU OTCYTCTBHHU €ro 0000 1IeHH S,

Ouenka «1» evicmasnsaemcs 3a.:
- YaCTUYHOE BOCIPOU3BEJIEHUE C TMOJCKA3KOM MpenoaaBaTelis IporpaMMHOIo MaTepraa, U3Jjio-
KEHHOT'0 Ha JIEKIUAX IIPH OTCYTCTBUU €ro 0000IIEHNUS;

Ouenka «0» evicmagnaemcs 3a:
- He3HAHUE MPOrPaMMHOI0 MaTepHania.
MakcuManibHO BO3MOXHasi cymMMa 3a 1 Bompoc — 5 éaninoes.




MakcuManbHO BO3MOXHasi CyMMa 3a KOJUIOKBUYM — 10 dannos.

CobecenoBanue — ot 0 0o 24 b6anna
CobecenoBanue IPOBOIUTCS TIepe]] KaXI0H T1abopaTopHON paboTol 1Mo BOmpocaM AJisi CaMOCTO-
STEJIBHON MoAroToBKU. Bcero — 12 coOecemoBanuii. Kaxknplii oTBET OlleHMBaeTcsa B 2 Oaluia.
Basnel BBICTaBIISIOTCS CIIEAYIOIIMM 00pa3oM:
Ouenka «2» svicmasisiemcs 3a.
- IIOJIHBIM, IOCIIEOBATEIIbHBINA, TPAMOTHBIN, Pa3BEPHYTHIM M JIOTMYECKUH OTBET Ha 3a/JaHHBII
BOIIPOC, OCHOBaHHBIM HAa 3HAHUH JIEKIIMOHHOTO, Y4EOHOT'0 U JJOTIOJHUTEIBHOT'O MaTepHalia;
Ouenka «1,5» svicmasnnemcs 3a:
- XOpOUIUI OTBET, OCHOBAaHHBIM HAa BOCIPOM3BEJCHUH 110 MaMSTH JICKIIMOHHOTO Marepuaia 0e3
CYILIECTBEHHBIX HETOUHOCTEHH;
Ouyenka «1» svicmasisemces 3a:
- OTBET, OCHOBAHHBIM Ha YaCTUYHOM BOCIPOM3BEIACHUU IO MaMATH JIEKIIMOHHOTO MaTepuasa C
CYIIECTBEHHBIMU HETOYHOCTSIMU;
Ouenka «0» svicmasisemcs 3a:
- He3HAHUE MPOrPaMMHOI0 MaTepHania.
K sk3aMeHY npenmoJiaraer codoece10BaHue 1o NporpaMMHOMY MATEPHAJIY
0 6ann106 — CTYACHT JEMOHCTPUPYET He3HAHUE POrPAMMHOI'0O MaTepHaia.
1 bann — CTYACHT IEMOHCTPHUPYET OTPHIBOYHOE 3HAHUE ITPOrPAMMHOTO MaTepHuasa.
2 b6amna — CTYAEHT AEMOHCTPUPYET 3HAHHE MPOTPAMMHOT0 MaTepuaia C CYIIECTBEHHBIMH He-
TOYHOCTSIMH.
3 b6anna — CTyAEHT JAEMOHCTPUPYET 3HAHHE MPOrPaMMHOI0 MaTepHuana ¢ OTACIbHBIMHU CYIIe-
CTBEHHBIMU HETOUYHOCTSIMH.
4 6anna — CTyIEHT AEMOHCTPUPYET 3HAHWE MPOrPAaMMHOI0 Marepuaia 0e3 CYIIeCTBCHHBIX He-
TOYHOCTEH.
5 6annos — CTYACHT TEMOHCTPUPYET IMOJTHOE 3HAHUE TIPOrPaMMHOTO MaTepHuaa.
Jlanee «cwIpbie» OaJIbl YMHOXKAIOTCS Ha TIepeBOIHON Kod(duiueHt 8. Takum oOpa3zom, Mak-
CUMaJIbHO BO3MOJKHAsi CYMMa 33 CaMOCTOSITENIbHYIO pa0doTy nepest sk3aMmeHoM — 40 6annoe.

ABTOMATH3HPOBAHHOE TECTUPOBaHHUE — OT 0 0o 18 bannoe

YpoBeHb BBIMOJIHEHUS] TEKYIIUX TECTOBBIX 3aJlaHUM OllEHWBaeTcs B Oamiax. TecToBbie
3aJIaHu S BBITTOJTHSIOTCS HA KAXKIOM MPaKTHYECKOM 3aHATHH. Beero 12 3anaThid.

KpuTepuu olleHNBAHHS TECTUPOBAHMS HA 3aYeTe:

3a Ka)KJ0€ TOJIHOCThIO NIPABUIIBHO BBIIIOJHEHHOE 331aHuE — 1 «ChIpoiD» Oa.

3a BBIOpAHHBIN <«JTUITHUN» OTBET WJIM HE BCE YKa3aHHBIC MPaBWIbHBIE OTBETHI — (0,5 «ChI-
pBIX» Oana.

«CpIppie» 0ajuIbl CYMMHPYIOTCS U YMHOXatOTCS Ha Koadduuuent 0,3 mis mepeBoaa B
HTOrOBBIE OAJLIEL.
MaxkcumaiibHasi BO3MOKHasi CyMMa 3a BbllosiHeHue 1 tecta — 1,5 éanna.
MakcumasibHasi BO3MOKHAsi CyMMa 3a BBITIOJIHEHUE TECTOB — 18 fannos.

B npvrue Buabl Y4e0HOI 1eSITEILHOCTH BXOIST:

Ha 3auyere

KontposbHbie padboThl — 0T 0 00 36 6an106

Bcero no yueOHOMy muiaHy HpeaycCMOTPEHO 3 KOHTPOJIbHBIE pabOTHl. YPOBEHDb BBHIIOJIHEHHS
KOHTPOJIBHBIX Pa0OT OI[EHNBAETCA B Oauiax. basisl BRICTaBISIOTCS CIEIyIONUM 00pa3oM:

) NPAaBWJILHOE PEIICHHEe 3aJ1a4H, T BBIMOIHACTCS OJUH pacuyeT MO0 M3BECTHOMY ypaBHE-
auio — 1 oann;
L] HpaBI/IJILHOC pemeHHe 3aJa4dy, € BBIIIOJHACTCA ABa pvaeTa I10 N3BCCTHBIM ypaBHCHI/I-

aM — 2 6anna;



. NpaBUILHOE PEUICHUE 33J1auu, T/I¢ BBIIOIHSICTCS TPU pacueTa Mo U3BECTHBIM ypaBHCHH-
aM — 3 banna;

o NpaBHILHOE 0000IIEHIE CBOMCTB IPYIbl HEOPTrAHUYECKUX BEIIECTB — 6 0a1108.

Bcero 3a 1 koHTponbHyto padory — 12 éannos.

Ha >x3amene
Pedepar — 0-10 6annos
Kpumepuu oyenusanus:
Onenka «10» cTaBUTCS B TOM CI1y4ae, €CJIU:
- CTYJICHT CaMOCTOSITEIILHO BBIOpAII aKTyalbHYIO TeMy pedepara;
- CTYAEHT CaMOCTOSATENILHO MPOAaHAIN3UPOBAJI COBPEMEHHBIE JINTEPATYPHbIE HICTOUHUKU U
COCTaBUJI TEKCT pedepaTa 00beMoM OoJiee 5 cTpaHuIy;
- coiepkaHue pedepaTa COOTBETCTBYET 3asiBICHHON TeMe, IEMOHCTPUPYET CIIOCOOHOCTh
CTYZIEHTa K CaMOCTOATENIbHOM padore;
- pedepaT cOOEPKUT CaAMOCTOSITENIbHbBIE BBIBOJBI CTYIEHTA, apryMEHTUPOBAHHBIE C MC-
HI0JIb30BAHUEM JIAHHBIX, IPEJCTABICHHBIX B YUeOHOI TuTepaType;
- CTYJCHT clieJail YCTHBIM JOKJIa 10 MaMsATH M IOJHO OTBETHJI Ha 33JaHHBIE BOIIPOCHI.
Onenka «9» CTaBUTCS B TOM Clly4yae, eCJIu:
- CTYJEHT CaMOCTOSITEIIbHO BbIOpaJl aKTyalbHYI0 TeMy pedepara;
- CTYAEHT CaMOCTOSATENILHO MPOAHAIN3UPOBAJI COBPEMEHHBIE JINTEPATypPHbIE UCTOUHUKU U
COCTaBWJI TEeKCT pedepara oObemMoM Oosee 5 crpaHuil 6€3 CYIIECTBEHHBIX HETOYHO-
CTel;
- cojiep>kaHue pedepaTa COOTBETCTBYET 3asiBICHHON TeMe, IEMOHCTPUPYET CIIOCOOHOCTh
CTYZIEHTa K CaMOCTOATENIbHOI pabore;
- pedepaT COOEPKUT CAMOCTOSITENIbHbIE BBIBO/BI CTYAEHTA, apryMEHTUPOBAHHBIE C HC-
NO0JIb30BAHUEM JAHHBIX, IPEJCTABICHHBIX B YUeOHOI TUTEpaType;
- CTYIIEHT cZeNajl yCTHBIN JOKJIa] MO MaMATH U TOJHO OTBETUJI HA 3aJJaHHbIE BOIPOCHI
0€3 CyLIeCTBEHHBIX HETOYHOCTEH.
OneHka «8» CTaBUTCS B TOM Cllydae, eCIIu:
- CTYJICHT C ITOMOIIIBIO TIPEnoaBareis BEIOpai akTyalbHYIO TeMy pedepara;
- CTYIEHT C TIOMOUIbIO MPEMOAaBaTelis MPOAHATU3UPOBAT COBPEMEHHBIE JTUTEPaTypHbIC
UCTOYHHUKH U COCTaBUI TEKCT peepaTa 00beMoM Ooiiee 3 cTpaHul;
- coziepkaHue pedepaTa COOTBETCTBYET 3asIBIEHHON TeMe, JEMOHCTPUPYET CIIOCOOHOCTb
CTYZEHTa K CaMOCTOATENIbHOI pabore;
- pedepaTr COOEPKHUT CaMOCTOSITEIbHBIE BBIBOJBI CTYIEHTA, apryMEHTHUPOBAHHBIE C HC-
NO0JIb30BAHUEM JAHHBIX, TPEJCTABICHHBIX B YUeOHOI TUTEpaType;
- CTYJEHT cZeliajl yCTHBIN JOKJIaJ MO NaMATU U MOJHO OTBETUJI Ha 3aJaHHbIE BOIPOCHI
0e3 CyIIeCTBEHHBIX HETOUHOCTEH.
OueHka «7» CTaBUTCS B TOM Cl1ydae, eCIIu:
- CTYJEHT C ITOMOILBIO IIPEero1aBaTessl BbIOpall akTyallbHYIO TeMy pedeparta;
- CTYIEHT C TOMOUIBIO MPEMNOAaBaTes MPOAHATU3UPOBAT COBPEMEHHBIE JTUTEPAaTypHbBIC
UCTOYHHUKHU U COCTABUII TEKCT pedepara 00beMoM OoJiee 3 CTpaHHIL;
- coJiepkaHue pedepaTa COOTBETCTBYET 3asIBICHHON TEME;
- pedepar conepKUT CaMOCTOSITENIbHbIE BEIBOABI CTYICHTA;
- CTYJCHT cZeJall YCTHBIN JTOKJIaJ ¢ YaCTHYHBIM HCIIOJIb30BAaHHEM ITMCbMEHHOTO TEKCTa U
YaCTUYHO OTBETHJI HA 3aJIaHHBIE BOIIPOCHI 0€3 CYIIECTBEHHBIX HETOUHOCTEH.
Onenka «6» CTaBUTCS B TOM ClIy4yae, €CJu:
- CTYJEHT C ITOMOILBIO IIPEIo/1aBaTess BbIOpall akTyallbHYIO TeMy pedeparta;
- CTYIEHT C IMOMOUIbIO NpENoAaBaTelis MPOAHATU3UPOBAT COBPEMEHHBIE JIUTEPATypHbIE
UCTOYHHUKHU M COCTaBHJI TEKCT peepara oObeMoM Oosiee 3 CTpaHuI;
- cozepkanue pedepata COOTBETCTBYET 3asIBICHHON TEME;



- pechepar COmEpKHUT BHIBOABI CTYACHTA, CHOPMYIHMPOBAHHBIE C TOMOIIBIO MPETIO/aBaTe-
T,
- CTYJICHT CZeJiall yCTHBIN JTOKJIAJ ¢ YaCTHYHBIM MCIIOJIb30BAaHHEM MMCHbMEHHOTO TEKCTa U
YaCTHYHO OTBETHJI HA 3aJJaHHBIC BOIPOCHI C CYIICCTBEHHBIMH HETOYHOCTSIMHU.
Ouenka «5» CTaBUTCS B TOM ClTy4ae, eCllu:
- CTYJICHT C ITOMOIIBIO MPETo1aBaTelsl BIOpas TeMy pedepara;
- CTYIEHT C MOMOIIBIO TPENoAaBaTelNsi NPOAHAIN3UPOBAT JUTEPATypHble UCTOYHUKH U
COCTaBMJI TEKCT pedepaTa o0beMoM Oosiee | CTpaHHUIHL;
- cofiep>kaHMe pedepara YaCTUYHO COOTBETCTBYET 3asBIICHHON TeMe;
- pedepar yacTHYHO COJEPIKUT BBIBOJBI CTYACHTA, C(HOPMYIHUPOBAHHBIC C ITOMOUIBIO
NpenoaBaTes;
- CTYJEHT C/eNajl YCTHBIA JOKJaJ C UCHOIb30BaHUEM MUCHMEHHOI'O TEKCTa U YaCTHYHO
OTBETWJI Ha 33JJaHHBIE BOITPOCHI C CYIIECTBEHHBIMU HETOYHOCTSMH.
Ouenka «4» CTaBUTCS B TOM Cllydae, eCllu:
- CTYJICHT C ITOMOIIBIO MPETo1aBaTelis BIOpas TeMy pedepara;
- CTYIEHT C MOMOIIBIO TMPENoAaBaTeNsi NPOAHAIN3UPOBAT JUTEPATYPHbIE WCTOYHUKH U
COCTaBMJI TEKCT pedepata o0beMoM Oosiee | CTpaHUIH;
- cofiep>kaHMe pedepara YaCTUYHO COOTBETCTBYET 3asBICHHON TeMe;
- B pehepare OTCYTCTBYIOT BBIBOJIBI CTY/ICHTA;
- CTYJCHT C/eNajl YCTHBIA JOKJaJa C MCHOIb30BAHUEM MUCHMEHHOI'O TEKCTa M YaCTHYHO
OTBETHJI Ha 33JJaHHBIC BOIIPOCHI C CYIIECTBEHHBIMH HETOYHOCTSIMH.
Ouenka «3» CTaBUTCS B TOM Cllydae, eCllu:
- CTYZIGHT C TTOMOIIBIO MpEeroiaBaTess BeIOpai TeMy pedepara;
- CTYIEHT C MOMOIIBIO TPENoAaBaTelNsi NPOAHAIN3UPOBAT JUTEPATypHbIe UCTOYHUKH U
COCTaBHJI TEKCT pedepara o0beMoM 1 cTpaHHLa;
- cofiep>kaHMe pedepara YaCTUYHO COOTBETCTBYET 3asBICHHON TeMe;
- B pedepare OTCYTCTBYIOT BEIBOABI CTY/ICHTA;
- CTYIIEHT CZIeJIall YCTHBIN JI0KJIa]] C UCIOJIb30BAaHNEM MHUCbMEHHOTO TeKCTa M HEe OTBETHII
Ha 33JJaHHbIE BOTIPOCHIL.
OueHka «2» CTaBUTCS B TOM CITydae, eCliu:
- CTYZIGHT C ITOMOIIBIO MperoiaBaTess BEIOpai TeMy pedepara;
- CTYIEHT C MOMOIIBIO TPENoAaBaTesNsi NPOAHAIN3UPOBAT JIUTEPATypHbIe UCTOUYHUKH U
COCTaBHJI TEKCT pedepata odbemMoM 1 cTpanuna;
- cozepkanue peepara He COOTBETCTBYET 3asiBICHHON TeMe;
- B pedepare OTCYTCTBYIOT BEIBOJBI CTY/ICHTA;
- CTYAEHT cJieJIajl YCTHBIN JTOKJIAJ C MCIOIb30BaHNEM NMMCbMEHHOTO TEKCTa M HE OTBETHII
Ha 33JJaHHbIE BOTIPOCHIL.
Onenka «1» CTaBUTCS B TOM CIIydae, eCIIu:
- CTYZIGHT C ITOMOIIBIO NperoiaBaTess BEIOpai TeMy pedepara;
- CTYIEHT C IOMOIIBIO IPEIoJaBaTelsl MPOaHATU3UPOBAI JINTEPATypHbIE UCTOYHHUKHU H
COCTaBHJI TEKCT pedepata odbemMoM 1 cTpanuna;
- cozepkaHue peepata HE COOTBETCTBYET 3asIBICHHON TEME;
- B pedepare OTCYTCTBYIOT BEIBOJBI CTY/ICHTA;
- CTY/ICHT He CZeNal YCTHBIN JOKIaJ U He OTBETHJI Ha 33JaHHBIE BOITPOCHI.

IIpoMeKYTOYHAA aTTECTAIHSA
Teopernueckuii 3aueT Bo 2 ceMecTpe He MPeayCMOTPEH.
Ix3ameH —om 0 00 40 6annos

[IpomexxyTouHas aTTecTanus IPOXoIuT B (hOpME TECTUPOBAHUS TI0 BCEM TEMaM U pasJie-
JlaM JUCLUIIIMHEL.

ypOBeHL BBITIOJIHCHHUA TECTOBBIX 3aILaHI/II71 OLCHUBACTCS B 6aJmax. bamel BBICTABJIAKOTCSA
CJIETYIOIAM 00pa3oM.




3a Ka)XJ10€ MOJIHOCTBIO [IPABUIIBHO BBINIOJIHEHHOE 3a/laHKe — 1 «ChIpoil» Oam.

3a BHIOpaHHBIN «WIMLIHUID OTBET WJIM HE BCE YKa3aHHbIE MpaBUWIbHbIE OTBETHI — 0,5 «CBI-
pBIX» Oasuia.

«CpIpple» 0alulbl CyMMHUPYIOTCS M YMHOXAIOTCA Ha KO3(pUUMEHT 2,5 1 nepeBoja B
UTOTOBBIE OaJIIBL.

Ecnu cymma nonydeHHbIX cTyAeHToM OaisioB mo cucteme bAPC nenocraTtouna s mo-
Jy4eHUs] aBTOMAaTHYECKOH OIIEHKHU, TO CIACTCsl YCTHBIN 9K3aMeH 10 OuiieTam.
36-40 6annoe («omauuno») — NaH MOJHBIA, Pa3BEPHYTHII OTBET Ha MOCTABIEHHBIN BONpPOC, MO-
Ka3aHa COBOKYIHOCTbh OCO3HAHHBIX 3HAHUM MO TUCIUIUINHE, T0KA3aTeNbHO PACKPBITHI OCHOBHbBIE
TMIOJIO’KEHUSI BOIIPOCOB; B OTBETE IMPOCIIECKUBACTCS UYETKas CTPYKTYpa, JOrHYeckas IocieloBa-
TEIbHOCTh, OTpa)karollas CYHIIHOCTb PAaCKpbIBAEMbIX IMOHSTUN, TEOpUH, ABJICHUI. 3HaHHUE IO
npeaMeTy AEMOHCTPUPYETCs Ha (OHE MOHMMAHUS €ro B CHCTEME JaHHOM HAayKH U MEKAHMCIH-
IUTMHAPHBIX CBsi3ei. OTBET U3JI0XKEH JIMTEPATYPHBIM SI3BIKOM C MCIIOJIB30BAaHUEM COBPEMEHHOMN
TEPMHUHOJIOTHH. MOTyT OBITh JOMYIIEHBl HEAOYEThl B OMpPENEICHUH MOHSATHI, UCIpaBlIeHHBIC
CTYAEHTOM CaMOCTOSITETIBHO B IPOLIECCE OTBETA.
30-35 b6annos («xopowioy) — NaH MOJHBINA, Pa3BEPHYTHIH OTBET Ha MOCTaBJIEHHBINA BOIIPOC, MOKa-
3aHO YMEHHE BbIACIUTH CYIIECTBEHHbIE U HECYIIECTBEHHbIEC MPU3HAKU, TPUIMHHO-
clieICTBeHHbIE CBSI3U. OTBET YETKO CTPYKTYPUPOBAH, IOTUYEH, U3JI0KEH JTUTEPATYPHBIM SI3bIKOM
C MCIOJIb30BaHUEM COBPEMEHHOM TEPMHHOJIOTUU. MOTYT ObITh JOMYILEHBI 2-3 HETOYHOCTH WU
HEe3HAYUTEIbHbIC OIMOKH, UCIIPABICHHBIE CTYACHTOM C IIOMOIIBIO MTPEToaBaTelIs.
23-29 6annos («yooseremeopumenvHoy) — AaH HEAOCTATOUYHO MOJIHBIA U HEAOCTATOUYHO Pa3Bep-
HYTbIIl oTBeT. JlorMka M TMOCIeOBAaTENIbHOCTh W3JIOKEHUS UMEIOT HapylleHus. JomyIieHbl
OLIMOKU B PACKPHITUU MOHATUH, ynoTpeOiaeHun TepMUHOB. CTYIEHT HE CHOCOOEH CaMOCTOSI-
TEJIbHO BBIJCIUTH CYIIECTBEHHBIE W HECYIIECTBEHHBIC MPU3HAKA U NPHYMHHO-CIICJICTBEHHBIC
CBsi3U. B OTBeTe OTCYTCTBYIOT BBIBOJBI. YMEHHE PACKPBITh 3HaYCHHUE O0OOOIIEHHBIX 3HAHUH HE
nokazaHo. PeyeBoe odopmiieHue TpedyeT monpaBoK, KOPPEKIUH.
0-22 banna («neyoosiemeopumenbHoy) — OTBET NPEACTABISIET COOOH pa3pO3HEHHBIE 3HAHUS C
CYILIECTBEHHBIMHU OIIMOKaMU 1O Bompocy. [IpucyTcTBYIOT pparMeHTapHOCTh, HEOTHYHOCTD M3-
noxenus. CTyleHT He OCO3HAET CBA3b 00CYX/IaeMOro BOIpOca 1Mo OHIIETY ¢ IPYTUMH OOBEKTa-
MU TUCUUIUIMHBL. OTCYTCTBYIOT BBIBO/IBI, KOHKPETH3AIMS U J0KA3aTeIbHOCTh U3JI0KeHus. Peun
HErpamMoOTHasi, TEPMHUHOJIOTHSI HE HUCHOJIb3yeTcs. J[omonMHUTeNbHBIE U YTOYHSIOIIME BOIPOCHI
MIperoiaBarTesisl He MPUBOAT K KOPPEKIIUN OTBETA CTYICHTA.

Takum 00pa3oM, MaKCUMaJIbHO BO3MOXKHasi cCymMMa OaJlJIOB 3a BCE€ BHUJbI YU4eOHOU Jesi-
TEILHOCTH CTYJEHTA 3a 2 cemecTp no aucuuruinie «Heopranudeckas Xumus» (3a4€T) COCTABIIS-
et 100 6amos.

Takum o0pa3oMm, MakCUMaJabHO BO3MOXHAas CymMMa OajulOB 3a BCEe BUABI y4eOHOU nes-
TEIBHOCTU CTyZEHTa 3a 2 cemecTp no aucumiuinHe «Heopranmdeckas xumus» (3K3aMeH) co-
craisieT 100 6anos.

Ta6numa 2.1 Tabnuma nepecyera MOJYyYeHHON CTYIASHTOM CyMMbI 0ayuioB 1o auciuiumae «He-
OpraHuyeckasi XMMHs» B OLICHKY (3a4eT):

50 0ayu10B M OoJee «3a4TEHO»

MeHsbIe 50 6aIoB «HE 3aYTEHOY




Tabnuna 2.2 Tabnuia nepecyera MOIyYeHHON CTYAEHTOM CyMMBI GaJIOB MO JUcHUILTHHE «He-
OpraHMyecKasi XMUMHs» B OLIEHKY (9K3aMEH):

s
P45 4 0 GaIoB | «OTIIHYHOY

Z0 - f(p GaIOB | «XOPOIIOY»
1

P " 2 Ty
o569 OaIoOB | «yZOBIETBOPHTEIHHO)

0- OasoB «HE YJOBJIETBOPUTEIILHO»

8. YueOno-meroauueckoe n HHpopmManmonnoe odecnevyenne aucuumuabl «Heop-
FaHu4YecKast XUMHS

a) rumepamypa:

1. OcnoBb! o6melt xumun: YdyebHoe nocobue / B.U.Enpumos, 2-¢ uza. - M.: HUL] UHOPA-M,
2015. - 256 c. (OBC «Znanium.comy)

2. Beenenne B oburyro xummuio: yueOuuk / Jlyneiiko T.I'. - Poctos-na-J{ony: U3n-Bo IODVY,
2010. - 232 ¢. (3BC «Znanium.com»)

3. Heopranuueckas xumusi: y4eOHuK. B 3-X T. / nox pen. 10.J1. TperssikoBa — M.: Akanemus, °
2008, T.3, ku.2 — 399 c. (25 9k3)

4. I'mauxa H. JI. 3anaun u ynpaxsenus no obmeit xumun: yye6Hoe nmocobue/ mox pea. B. A.
PabunoBnua, X. M. Py6unoii. M.:Uurerpan-Ilpecc, 2008. 240 c. (221 3k3) %

0) npozpammnoe obecneuenue u Humepnem-pecypcoi:

1. MicrosoftWindowsPro 7 (Homep smmuensun: OpenLicense Ne 46312747 (Ne KkoHTpakTa
048K/07 na ocHoBanuu pacnopspkenus [O nunersnonnom I10] Ne46 ot or 06.07.07.) (70 wr.);
Microsoft WindowsVistaBusinessHomep mumensuu: Ne 42226296, ot 21.12.2009. (21 mrT.);

2. MicrosoftOfficeStandard 2003 SP3 (Ne xontpaxta 048K/07 Ha ocHOBaHHHM pacnopsikenus [O
manen3noHHoM [10] Ned6 ot ot 06.07.07.) (2 mT.);

3. MicrosoftOfficeProfessional 2003 (Ne xoHTpakta 048K/07 Ha ocHOBaHMH pacmopsikenus [O
muuen3noHHoM I10] Ned46 ot ot 06.07.07); Office 2007 Suites (Ne IOIT 47/08 ot 07.07.2008)
(10 mmr.).

4. Kaspersky Endpoint Security st 6usseca - Crannaptslii Russian Edition. 1500-2499 Node
1 year Educational Renewal License Ne nunensun 0B00160530091836187178.

5. HyperChemRelease 8.0 Proffesional 2 mr. (I'oc. konrpakt Ne MOII 47/08, 3axmodennoro 7
utonist 2008 r.; 4 mr.: 3akynka 22 mas 2007 o xonTtpakty Ne 048K/07 Ha 0OCHOBaHHMH pacmops-
xenust Ne 46 ot 06.07.07.).

6. ChemBio3DUltra 11.0 withMOPAC (Ne CER5030661, Ne IOIT 47/08 ot 07.07.2008).

7. KOMITAC-3DLTV12 SP1 [lis foMamIHero enonb3oBanus 1 yueOHbIX neneii (Freeware) (10
IIT.).

8. http://www.fptl.ru/Chem block.html — pasnuunble yueGHO-HayUHBIE MATEPHAIBI 10 XHUMHH;

9. http://chemistry-chemists.com/Uchebniki.html - y4eGHuKkH, TpaKTHKYMBI H CIPABOUHHKH TIO
XMMUH,

10. http://www.chem.msu.su/rus/teaching/inorg.html - yueGHble MaTepuabl MO HEOPraHUYECKOH
XUMHH caiiTa xumuyeckoro ¢axynsreta MI'Y;

11. http://www.ebdb.ru/ - IOMCK KHHT 110 3JIEKTPOHHBIM GHOIHOTEKAM

9. MaTepna/jibHO-TeXHHYECKOE 00ecredenue Qi CIUNIHHBI
UreHne NEKIUH NPOMCXOMHMT B 3ale C MYJIBTHMEIUA-TIPOEKTOPOM JUIf MOKa3a Claiinos,
npe3eHTanuit u Buaeodaiinos. Yyamyecs B ayTUTOPUU ¢ KOMIIBIOTEPAMH, HMEIOLIMMH HEOOXO0-
AMMOE MPOrpaMMHOE 00ECTIEUEHHUE, BEIIOIHAETCS TOUCK PEKOMEHIYEMOMN y4eOHO-HAYYHOM HH-
(opmarmu. JIaGopaTopHble paGOTHI BBIIONHSIOTCS B yueGHOM TabopaTOpUH, OCHAIICHHOH XH-



MHYECKHUM O0OpYyJOBAHUEM M MOCYIOH, 00eCreueHHO peakTuBaMu, HEOOXOAUMBIMH AJIsl MPO-
BEJICHUS BCEX padoT.
Ilepeuensv cnaii0os, N1eKUUOHHBIX 0EMOHCIMPAUUIL U NPENAPamos (PeaKmugol U MuHe-
past) no Kaxcooit meme 6 1 cemecmpe.
1. AToMHO-MoJIeKyasipHas Teopusi. OCHOBHbIE 3AKOHbI XMMHHU.
Chaiiov:
1) BemectBo u nosie, CBOMCTBA, CXOJCTBO U Pa3INYMs
2) AnnoTtporiHble MOAU(UKAIINK yTiIepoia
3) Kpucramnuyeckue CTpyKTypbl MOJIEKYISPHBIX U HEMOJIEKYJISPHBIX COeIMHEHUI
JlekyuoHnuvie demoncmpayuu.
1) «®@apaoHOBHI 3MEN»
2) KonebarenbHas peakuus bpurrca-Payiepa

2. TepMoaMHAMMKA M JHEPreTUKA XUMMYECKUX npeBpamieHuil. CKOpoCcTh XuMH4Ye-
CKHUX peakuuid. XuMHYeCKoe paBHOBeCHE.
Cratiowi:
1) DHepreTuueckas uarpaMma xoJa XMuMUYeCKON peaKIvH.
2) BausiHue katanu3aTopa Ha SHEpreTHUecKre XapakTepUCTUKU Mpolecca.
Jlekyuonnvie demoncmpayuu.
1) BnusiHue KOHLEHTpALUKU pearnpyoluX BEIECTB Ha CKOPOCTh pEeaKLIMy B3aUMOIEHCTBUS
CEpHOI KUCIIOTHI C THOCY/Ib(HATOM HATPUSI.
2) YckopeHue peakiiuy B3auMOJICHCTBUS Ho/1a ¢ allOMUHUEM B IIPUCYTCTBUM BOJIBI.
3) 3aBUCUMOCTb CKOPOCTH PEaKLUU OT KUCIOTHOCTH CPebl IIPU OKHCIEHUN OpoMuUIa Kaaus
NIEPMAHTAHATOM Kallusl B CPEJIE CEPHOU KUCIOTHI U YKCYCHOM KHCIIOTBHI.
4) CmenieHue paBHOBecUs Ipy 00pa30BaHUM THOLIMAHATA JKEJe3a.
5) CmeleHue paBHOBECHsI O] BIMSIHUEM TeMIlepaTypbl B cucteme okcua azota (IV) — ero au-
Mep.
6) MexaHoxumuueckas peakius HoAu1a Kajaus U HUTpaTa CBUHIIA.

3. PacTBOpBI.
Cnatiowr:
1) Cxema ombITa MO0 U3MEPEHNUIO OCMOTHYECKOIO AaBJIEHUS.
2) Cxema MOHU3ALMH MOJSIPHOTO IEKTPOJIUTA.
3) 3aBUCMMOCTb PaCTBOPUMOCTH HEKOTOPBIX COJIEH OT TEMIIEpPATypHI.
4) 3aBUCHMOCTb CTEIIEHH JUCCOLUAIMHN OT KOHIIEHTPAIUU PAaCTBOPEHHOT O BEIIECTBA.
JlekyuoHnuvie demoncmpayuu.
1) Cycniensuu, sMyJabCHUH.
2) Camonpou3sBoiibHas pactBopuMoctb KMnOy4 B Bozie.
3) SIBnenue koHTpakumu (pacTBopenue cnupta B H20).
4) Tennossie 3¢ extsl pactBopenus NaOH, NaCl u NH4NO3 B Boze.
5) BnusiHue TemrepaTypsl Ha B3aMMHYIO PaCTBOPUMOCTB BOJIBI M (DeHOTIA.
6) Kpucrannusauus nepechlllieHHOro pacTBOpa aleTaTa HaTpusl.
7) Habmronenue siBieHUsI ocMoca.
8) Usyuenme »snexrponpoBoanoctu pactBopoB (HCI, KOH, NaCl, CH3COOH, p-p NHj,
CH3COONHy4, cniupra, p-pa caxapa, quct. H20).
9) Oxpacka HHAMKATOPOB B PA3JIMYHBIX CPEAX.
10) I'maposnus coneii: K2CO3, NH4Cl, CuSOa.
11) I'maponus conu SbCl; u cmemenue ruaponusa nodasnennem HCL.
12) 3aBUCUMOCTH CTEIIEHU TUAPOIN3a OT TeMIiepatypsl. ['uaponau3 anerara HaTpusl.



4. Ctpoenne atoma. Ilepuoguueckas cucrema I.U. MenaeseeBa. CTpoeHue sigpa
aroma.
Cratiowr:
1) Cxema mpoUCXOkKACHUS BOJAOPOIHOTO CIEKTPA.
2) Bunumeblii ciekTp aTomMa BOJ0Opoa.
3) JInuHBI BOJIH pEHTI€HOBCKUX JIy4€eil.
4) ®opwmsl s-, p-, d- opouTaneil.
5) luarpamma 3HepreTH4eckix ypoBHEW B MHOTOXJIEKTPOHHBIX aTOMax.
6) Tabmua aTOMHBIX PaJInyCOB.
7) I'padpuk 3aBUCUMOCTH 3HaYEHHUI MOTEHIIMATIOB HOHMU3AIUHM HEKOTOPBIX 3JIEMEHTOB OT 3apsja
spa.
8) I'padmk 3aBUCUMOCTH 3HAYCHUN CPOJICTBA K DJIEKTPOHY HEKOTOPBIX 3JIEMEHTOB OT 3apsiaa siJi-
pa.
9) I'paduk 3aBUCHMOCTH PHEPTUHU CBSI3U AApa Ha OJUH HYKJIOH OT MOPSAKOBOIO HOMEpa 3iie-
MEHTAa.
10) [IpupoaHble paavoakTUBHBIE psAbl ypaHa-235 u ypaHa-238.
11) S nepHble peakiuu, IPOTEKAIOIIME O] BO3JCHCTBUEM Pa3HbIX YaCTHI] HAa aTOM.
12) CxemMa TepMOSIICPHBIX PEAKIIHii, MPOTEKAIOIINUX TPH B3PHIBE BOJOPOIHON OOMOBI.
13) ®otorpadus BogopoaHoit 6omOb! «Ky3bKkHHA MATh)
Jlekyuonnvie demoncmpayuu.
1) Conmu camapwus.
2) MeTammyeckoe oJI0BO.

5. Xumuyeckasi CBsI3b.
Cratiowr:
1) Cps3biBaroniye 1 pa3phIxJigionue opourany (3HepreTudeckas iuarpaMmma).
2) Cxema 06pa30BaHus THOPUIHBIX opouTaseil pH sp-, sp>-, sp -, sp°d- sp>d*- rubpumM3anmy.
3) KpuBble noTeHIIMaIbLHON SHEPTUM MOJIEKYJIBI BOAOPOAA.
4) ®opmac, ©t- u 6- opOHUTaei.
5) CTpoeHNE MOHHBIX COCTMHEHUI.
6) Cxema 00pa3zoBaHMsI BaJIEGHTHOW 30HBI U 30HBI IPOBOIUMOCTH.

6. OKHMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE MPOLECCHI. DJIeKTPOJIU3.
Craiiowr:
1) Cxema BOJIOPOHOTO DJICKTPO/IA.
2) Cxema u3MepeHusl 3JEKTPOTHOTO TOTCHIIHAIA.
3) Psin cTanAapTHBIX 3€KTPOIHBIX TOTEHIIUAIOB.
Jlexyuonnvie demoncmpayuu:
1) BzaumoieiicTBrE IMHKA C paCTBOPOM alleTaTa CBUHIIA.
2) OkuciurensHbie cBoiicTBa KMnO4, KCIO3, KoCrO7.
3) BoccranoButensHbie cBoiictBa KJ, H2S, Mg.
4) Boccranosienne KMnOy cynbduToM Kanus B pa3IUuHBIX Cpeax.
5) Oxkucnenue nepokcuaa Bogopoaa KMnOy B kucioit cpene.
6) BoccTaHnoBiieHHe EpOKCHIa BOJAOPOIa CYIb(HIOM CBUHIIA.
7) Tepmuueckoe paznoxkenue (NH4)2Cr207.

7. Bonopoa. Boaa.
Jlexyuonuvie demoncmpayuu:
1) [Tony4yenne Bomopoaa B anmapare Kunma aeiicTBUEM KUCIOTHI Ha ITUHK.
2) [Tonyuenne Bomoposa neiicteuem menouu Ha Al, Zn.
3) [Monydenue BoIopoAa MEKTPOIU30M BOJIBI.
4) IlepenuBanue BOJAOPO/Ia U3 COCYIa B COCY/I.



5) F'openue Bomopoaa.
6) B3pbIB cMecH BOJIOpOa C BO3AYXOM B KeJI€3HOM OaHKe.
7) BoccTanoBuTENbHBIE CBOMCTBAa AaTOMAPHOTO U MOJIEKYJIIPHOTO BOJIOPO/IA.

8. buaropojansbie rasnl.
Cratiowr:
1) Cxema nosyueHus 6J1aropoAHbIX ra3oB U3 BO31yXa.
2) O6m1ast XapaKTepUCTUKA CBOMCTB aTOMOB 37ieMeHTOB VIII rpymnmbl mepruoandeckoil CHCTEMBI.

9. I'ajioreHsl.
Cnatiowr:
1) O6miast xapakTepUCTHKa CBOMCTB aTOMOB 371eMeHTOB VII rpymmbl nepruondeckoil CUCTEMBI.
2) DOuepreruueckue quarpammsl mosekysa HF u HCL.
Munepanui:
cubBuHUT KCI-NaCl
kameHHas cosib NaCl
kapHamuT KCI1-MgClz-6H20
cubBuH KCl
rmaBukoBbid mmat CakFz
Ilpenapamoi:
nepxyopart kainusa KC1O04
xyopat Hatpust NaClOs
nepxyopat HaTpusi NaClO4
o6pomar Hatpust NaBrO;
opomar xamust KBrO3
wox Jo
noxHoBaras kuciotra HJO3
okcun roxa (V) J20s
Jlexkyuonnvie demoncmpayuu.
1) [Tonyyenue xsiopa OKHCICHHEM KOHUIEHTPUPOBAHHON COJISIHON KHCJIOTHI MIEpMaHraHaTOM Ka-
TS, XJIOPATOM KaJlusl.
2) [Monydyenune OpoMa mpu B3aUMOACHCTBUM OpOMHJIa HATPHS U XJIOPHON BOJBI. DKCTparupoBa-
HUE OPraHUYECKUM PACTBOPUTEIICM.
3) Ilonyuenue Hona npu B3aUMOAEHCTBUN MOANJIA HATPUS C XJIOPHOM BOJOU. DKCTpar upoBaHUE
OpraHUYeCKHM PacTBOPHUTEIIEM.
4) B3zaumoeiicTBue xjaopa ¢ cyppMoit u ochopom.
5) Ionydenue GropucToro Bo0opoa Mpu B3aUMOACHCTBIH (ochuIa Kalblius ¢ CEPHON KHUCIIO-
TO (B CBMHIIOBBIX Harikax). JleiictBre GproprcTtoro BOJOpoa Ha CTEKIIO.
6) PacTBOprMOCTH XJ10pOBOIOPO/a B BOAE ((pOHTaH).
7) BoccranoButenbHbIe cBOMcTBa OpoMoBoaoposa (NaBr kp.+ HoSO4 koHIL.).
8) BoccranoButenbHbie cBoiicTBa HonoBoaopoaa (KJ kp.+ HoSO4 xonir.).
9) KadecTBeHHBIEC peakIiy Ha TaJIOTEHUI-UOHBI C a30THOKHUCIIBIM cepeOpoM.
10) O6ecuBeurBanue GyKCHHA U MHAUTO XJIOPHON BOIOM.
12) B3aumoeiicTBie cMecH XjopaTa KaJMs C caXapoM ¢ KOHIICHTPUPOBAHHOW CEPHON KHCIIO-
TOM.
13) B3psIB cmecu xiopara kaiust ¢ Gochopom.



10. Kucinopoa. O30mn. Ilepoxenn Bogopoaa.
Jlexkyuonnvie demoncmpayuu.
1) [Monydyenue kucmopoda U3 XJjopara Kajlug U NEepMaHraHaTa Kalus IpU TEPMUUYECKOM pPasJio-
KEHHH.
2) I'openue B Kuciaopoje Jy4uHsl, yIiid, cepsl, hocdopa U xenesa.
3) Ilonyuenue o30Ha B 030HaTope. KauecTBeHHast peakiysi HA 030H — OKUCJICHHE MO/ KaTus
710 CBOOOTHOTO Hoja.

11. Cepa.
Cnatiowr:
1) OO1ras XxapakTepuCTHKa CBOMCTB aTOMOB 3J1eMEHTOB VI rpymbl nepruoau4eckoil CUCTEMBI.
2) CtpoeHue pa3nuIHbIX MOAU(PUKALIUN cepbl
Munepanvr:
camopojHas cepa S
KpHUCTaJIIIMuecKas cepa S
rutnc BojgokHuCThI CaSO4 - 2H,0
runc CaSOq - 2H20
anruaput CaSO4
nuput FeS;
CBUHIIOBEIN Osieck PbS
kuHoBapb HgS
LIMHKOBAast oOMaHka ZnS
Ilpenapamoi:
cepa 4epeHKoBas S
cepa, MoJIydeHHast MPU OYUCTKE YriaeBoaopoaHoro cbipbda Ha [10 “Hutpon™ S
kBacipl FeSO4 - K2SO4 - 6H20
cynbgpat meau 6/B CuSO4
Meanbiid kynopoc CuSOs - SH>O
cynbhua Maraus MgS
cepHbiit anruapua SOs3
JlekyuoHnuvie demoncmpayuu.
1) [ToBenenue cepbl mpu HarpeBaHuu. [lomydeHne mIacCTUIECKON Cephl.
2) BoccranoBuTenbHbIE CBOWCTBA CEPOBOJIOPOAA - B3aUMOJICHCTBUE CEPOBOJOPOIHON BOJBI C
OpOMHOM BOJI0M, MOTHOM BOJIOM, C MTOJKUCIIEHHBIM PACTBOPOM JMXPOMATa KaIHsL.
3) IMomyyenue cynb(ua0B IMHKA, MapraHia, xenesa, kaamus, cypbmsel (III), omosa (II), meau,
CBHUHIIA.
4) B3anmopeiicTBUE CEpHUCTOM KMCIOThHI C PACTBOPOM IIEpMaHIaHaTa Kajiusl, ¢ HOJHOU BOIOM.
5) B3anmonelicTBre THOCY Ib(AaTa HATPUS C MOIHOM BOJIOH, C CEPHOM KHCIOTOM.
6) O0yrnuBaHue caxapa, JIy9MHbBI IPH IEHCTBUHM CEPHOIN KOHIIEHTPUPOBAHHOMN KHUCIIOTHI.
7) KauecTBenHas peakuus Ha Cyib(aT-HoH.

12. Cesien, TeJLUTyp, IOJIOHUI U UX COETMHEHUSI.
Cratiowr:
1) O6miast xapakTepUCTHKA CBOMCTB aTOMOB 3JIeMEHTOB VI rpynibl mepuoandeckor CUCTEMBI.
2) CtpoeHue pa3IuuHbIX MOAUDUKAIIMH CeJIeHa U TeILTypa.
Ilpenapameoi:
CeneHnar Hatpus
Temypat HaTpust

13. A30T 1 ero coexMHEHH.
Cratiowi:
1) OO1as xapakTepuCTHUKa CBOMCTB aTOMOB 3JIEMEHTOB V I'pYIIIbl NEPUOJAUUYECKON CUCTEMBI.



Ilpenapameoi:

HUTpUA MarHust MgszN»

xmopua ammouust NH4Cl

Hutpat ammoHnsi NH4NO3

cynabdat ammonust (NH4)2SO4

kap6onat ammonust (NH4)2CO3

Jlexkyuonnvie demoncmpayuu.

1) ITonyyenue a30Ta TEepMUUYECKUM Pa3I0KEHUEM JUXPOMATa AMMOHHUSI.

2) IlonyuyeHue a30Ta TEpPMUUYECKUM Pa3I0KEHUEM HUTPUTA HATPUSI.

3) [NonyueHue amMmmuaka npyu B3auMOJICHCTBUM XJIOPHIa aMMOHHMS M TUJPOKCUA KaIbLus (TBEP-
nodaszuas peaxiusi).

4) PactBopumocTs ammuaka B Boje (“‘ponran”).

5) [Mony4eHne a30THCTON KUCIIOTHI U €€ pa3JIoKeHHE.

6) BzaumoseiicTBre pacTBOPOB HUTPUTA KallUs M MOJMAa KaJIus B KHCIJIOH cpelie.

7) B3auMonelicTBue pacTBOpPOB HUTPUTA Kallus U IEpMaHTraHaTa Kaius B KUCIIOH cpene.

8) IlonyueHne a30THOM KUCIIOTHI U3 CENUTPBI IPU B3aUMOAECHCTBUHU C KOHII. CEPHOM KHCIOTOM.

9) O6ecrBeunBanue (PyKCHUHA U UHIUTO a30THOW KHUCIIOTOM.

10) Benbimika ckunuaapa moji 1edCTBHEM a30THOW U CEPHOM KHUCIIOT.

[Iporpamma cocraBiieHa B cootBeTcTBUU ¢ TpeboBaHusmu ®I'OC BO nmo HampapiieHHIO
noarotoBku 04.03.01 «Xumus» 1 npouUiIssM MOATOTOBKH «AHAIUTHYECKAsT XMUMHUS U XUMHYE-
CKasl dKCIEepTU3a», «XUMHUs HU3KO- U BBICOKOMOJIEKYJISIPHBIX OPraHUYECKUX BEUIECTBY», «Pu3n-
qyecKast X UMUS».
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