GEJEPAJBHOE NOCYJAAPCTBEHHOE BIOJIKETHOE OBPA3OBATEJIBHOE
YYPEAK/IEHHE BBICHIETO OBPA3OBAHHUS
«IATECTAHCKHI I'OCYJAPCTBEHHBIN MEAUIIMHCKHI YHUBEPCHTET»
MHUHHUCTEPCTBA 3/IPABOOXPAHEHHSI POCCHUCKON ®EJEPAIIHH
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PABOYAS ITPOI'PAMMA JTHCITUTIVIHHBI

«Xumnus o01mAas H HEOprauHYecKas

Uajexe macuEuEast no yuebnomy miany: b1.0.07
Crenpansaocts: 33.05.01 ®apmanns
VposeHs BLICIIEro 00pasoBanis: CHenuajinTer
Kpamuduramns BRIYCKHUKE: NPOBH3OP
dakynsrer: papManerTHIeCKuii
Kadenpa obmeit n Guonorngeckoii xaMun
®opma 00y4YeHHS: oTHAaN
Kype: 1
Cemecrp: 1-11
Beero tpyzoémxocts: 9 3.e. / 324 uacos
Jlexmun: 50 gacor
[pakTryeckne sanaTua: 68 gaca
Camocrosrensnas pabora ofyuatomerocs : 170 vacos

@opma KORTPOIS: JK3amen — 364

Maxauxaaa 2025



Pafiouas mporpaMma AucuMIuMesl paspaborasa B cootsercreun ¢ ®I'OC 3++ BO no manpasie-
HHIO noAroToBke (cnenmansroct) 33.0.5.01 dapmaims (yposenb BeICINEro 00pasoBaHus — crie-
IHATHTET), YTBEPAICHHEIM NpuKkazoM MuancTepeTra obpasopanns 1 Haykn Poccuiickoii ®enepa-
mnaa Ne 219 or 27 mapra 2018 1.

PaGoyas mporpamma ydeOHOM MUCIATIANE! onobpena Ha 3acefanuy Kadeapst obmie u
Gronoruyeckoii xumuu ot 15 mas 2025 r., nporoxoa Ne 10.

Pabouas nporpaMma corsacoBasa:
1. Mupexrop HMB JII'MY (B.P. Mycaesa)

2. Hauaneuux YMY W (I',I Tamxues)

3. Jlexan dapmaueBTHHECKOro (akyasreTa ( 42 fal % (I'.C.bapkacs)
3aseayomuii kadeapoit, 1M.H., ipod. o 5 & i/’7 (D.P. Harues)

PaszpaboTymk paboueii mporpaMms!

3as.yueOHOM paGoTnl kadeapst obuiei 1 %/‘

OHONOrHuCCKO XUMHH, K.X.H., JIOI. = (J1.I1. babaenra)
/

PenensenTs:

1 3aseayronmii kadeapoit OuopuU3NKH,

undopmaruky u Mesanmaparypst JIIMY,

ZLILH., A0I, W P.M. AGaynramumos

2. 3apenyiommii Kadeapoit papmakonsorum
JICAY, 0.6.1., npod. AA. Ammer



|. HEJIb U 3AJTAYU OCBOEHMUS TUCHUTIITINHBI

Heabro mydeHus: kypca «Xumus oOmas W HeopraHudyeckas» Ha (apMaleBTHIeCKOM
dakynpTeTe SABISAETCS TOATOTOBKA CTYACHTOB K OCBOCHHIO MEAWKO-OMOJIOTUYECKUX U
CTEIMANBHBIX TUCIHIUINH, ISl Yer0 Ha OCHOBAHWW COBPEMEHHBIX HAYYHBIX IPEJCTABICHUHA U B
cootBerctBUM OI'OC BO , nanHbIi Kypc Hpu3BaH (OpMHpPOBATH y CTYIEHTOB HEOOXOAMMBbIE
3HaHUS, YMEHUS ¥ HaBBIKM B 00J1aCTH OOIIEH 1 HEOPraHMYECKOW XUMHH

3apaum:

- (hopMHpOBaHHE CHCTEMHBIX 3HaHUH 0a30BBIX 3aKOHOMEPHOCTEH MPOTEKAHMUS XHUMUYECKHX
MIPOIIECCOB, XUMHUYECKOTO CTPOCHHUS M CBOMICTB HEOPraHMUECKUX COCIMHEHUH, HallPaBICHHBIX HA
(dbopMupoBaHHE KOMITETEHIINNA, HEOOXOJMMBIX JIJIS IEITETFHOCTH MPOBH30PA;

- (hopMHpOBaHHE Y CTYIEHTOB MMPAKTHYECKUX HABBIKOB paOOTHI B XUMHUECKOW J1a00paTopuu;

- (opMHUPOBaTh Y CTY/ICHTOB HABBIKM CAMOCTOSTEIIbHON PabOThI ¢ yueOHOM M CIIPaBOYHOM
JIUTEPATYPOU MO JAHHOUW JUCUUIUIAHE.

[I. IJTAHUPYEMBIE PE3YJIbTATBI OBYUYEHMUS 11O JUCIUIIJIMHE

Koa u HanMeHOBaHHMe KOMIIETEHIHHT Kox n HauMeHOBaHHe HHIUKATOPA
(nam ee 9acTH) JOCTHKEHHSI KOMIeTeHIMHU
OIIK-1. Crnocoben wucnonb3oBath ocHoBHbIC | M/I-20IIK-1
OUOJIOTHYECKHE, dusnKo-xuMudeckue, | 1IPUMEHSICT OCHOBHBIC (U3HUKO-XUMHYECKUE U

XMUMHYECKHE METO/Ibl aHaTN3a JJIs
pa3paboTKu, UCCIEAOBAHUN U SKCTIEPTU3BI
JICKapPCTBEHHBIX CPEJICTB, JIEKAPCTBEHHOTO
JICKapCTBCHHBIX CpCACTB, U3TOTOBJICHUA | pacTUTENBHOTO CHIPHS U OMOJIOTHYECKHUX

JICKAPCTBCHHLIX IIPCIIapaToB. 00BEKTOB.

XUMHWYECCKHUE, MaTEMaTHYCCKHC MCTOAbI AJIA
p33pa6OTKI/I, I/ICCJ'ICI[OBaHI/Iﬁ H  OKCIICPTHU3bL

B pe3ynbraTe 0CBOCHUS AUCIUILTHHBI CTYICHT JOJDKEH

3HaTh:

- OCHOBHBIE 3aKOHBI XMMHH ,00111€ 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX MPOIECCOB U UX
POJIb B ’KU3HEACATEIHLHOCTH OPraHU3Ma,

- DJIEeMEHTapHBIE JaHHBIE O TPUMEHEHUN XUMHUYECKUX COSAMHEHUN B MEAUIIMHCKON MPAKTHKE;

- CYTh METaJUIOJIMTaHAHOTO OallaHca B OpPraHu3Me U IPUYUHBI €r0 HapyIIEeHHSI.

- OCHOBBI XUMHH OMOTEHHBIX SJIEMEHTOB, UX POJIb B JKU3HEIEATEIILHOCTH OPraHu3Ma;

- DJIEeMEHTapHBIE JaHHBIE O TPUMEHEHUN COCMHEHU OMOTEHHBIX 3JIEMEHTOB B MEAMIIMHCKON
MIPAKTHKE;

YMmern:

- 00001maTh MPUOOpPETEHHBIC 3HAHUS , IPUMEHSATH UX IS XapaKTEPUCTUKH XUMUYECKUX PEaKIIHii
C y4acTHeM COeIMHEHU OMOTEHHBIX DIIEMEHTOB;

- MPOU3BOAUTH (PU3UKO-XUMHUUECKHE U3MEPEHUS, XapaKTePU3YIOIINe T€ UIH UHBIE CBOHCTBA
pPacTBOPOB, cMecel U JIEKapCTBEHHBIX MPETapaToB;

- HpOI/ISBO,Z[I/ITB HaGHIOIICHI/ISI 3a HpOTeKaHI/IeM XUMHUYCCKUX peaKuHﬁ n OCJ1aTh 06OCHOBaHHBIe




BBIBOJIbI;
- IPOTHO3UPOBATh NIPOTEKAHUE PEAKLIUN PA3HBIX TUIIOB ,YYUTHIBAsI UX KOHKYPUPYIOLIUI
Xapakrep;

- Hay4YHO 00OCHOBBIBATH MOJIyYCHHBIE PE3YbTATHI,

- pemaTh TUMOBBIE MPAKTUYECKHE 3a/]aui U OBJIAJIETh TECOPETUIECKUM MUHIMYMOM Ha 0oJee
abCTpaKkTHOM YpOBHE;

- IPEJICTABIIATH PE3YIbTATHI SKCIIEPUMEHTOB 1 HAOMIOACHUH B BIIE TPAQHUKOB U TaOIINUI;

- IPOBOJUTH CTATUCTUYECKYIO 00pabOTKY MOJTYUEHHBIX PE3YJIbTATOB.

Baaners:

- HaBbIKaMU 0€30MacHOM pabOThl B XUMHUUECKOU JTa00paTOpUU U yMEHHS 0OpaIiaThCs ¢
XHMUYECKOH MOCYI0H, peakTHBaMHt, paboTaTh ¢ mprudopamu;

- (pM3UKO-XUMUYECKUM ¥ MAaTEMATUIECKUM aIapaToM Uil OTIMCAHUS SKCIIEPUMEHTATBHBIX
JTAHHBIX;

- KOMITBIOTEPHOM TEXHUKOM 1 cOopa HEOOX0AUMOM HHPOPMAIMH O PU3UKO-XUMHUECKON
CYITHOCTH OMOXMMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B )KUBOM OpraHU3MeE;

- HaBBIKAMHU CaMOCTOATENLHON pabOTHl C yueOHOM, HAYYHOU W CIIPABOYHOM JIUTEPATYpOil; BECTU

IOUCK U JeJIaTh 000O0IEHHBIE BEIBOIBL.

I1l. MECTO YYEBHOU ANCHUIIINHDBI B CTPYKTYPE
OBPA30OBATEJIBHOU NTPOI'PAMMBI

«Xumusi obmiass ¥ HEOpPraHWYecKas» BXOJUT B BapHAaTHUBHYIO YacTh paboyero ydeOHOTro
IJIaHa TIOJATOTOBKH CIIEUATUCTOB 1o crienraibHOCTH 33. 05. 01, — «®apmarnus» ¢ HHISKCOM

b1.0.07

B cooTtBeTcTBMM ¢ JACHCTBYIOIIMM Yy4eOHBIM IUIaHOM 10 crenuaabHoctd 33.05.01
«DapMmanus» JaHHAS TUCIUIIINHA U3YY4aeTCs B IEPBOM CEMECTpeE.

[IpenimecTByromuMy, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyeTcsl AUCLHMILIUHA «XUMUS
oOmas u HeopraHudeckas», «MouekymnspHas Ouonorus», «MeauuuHCKas U OHOJIOTHYeCKas
(buznKay, IBISIOTCS MIKOJIBHBIE KYPChl XUMUU, OHOJIOTHH, (PU3UKH.

JuctuniauHa «XuMHS 0O0IIas W HEOpPraHudyeckas» SBISETCS OCHOBOTOJAraromied s
W3YYEHHUS CIENYIOIIUX TUCHUIUIMH: aHAJIUTUYecKash XUMUS, OpraHudeckas U OHOJOrHYecKas
xumusi,  ¢dapMmaleBTUYeCKass  XUMHs,  (QapMaleBTHYeckas  TEXHOJOTHUsA,  (papmakoiorus,
TOKCHKOJIOTHYECKast XUMHUS, METOIbI (papMaKOIeHHOTO aHaIu3a.

OcBoeHne KOMMETEHIIMH B  MpOIEcce  U3yYyeHUs  JUCIHUIUIMHBI ~ CHOCOOCTBYET
(hopMHUPOBAHUIO 3HAHUHN, YMEHUN U HABBIKOB, MO3BOJISIFOIINX OCYIIECTBIATH 3G (HEKTUBHYIO paboTy
M0 peanu3allid CIEAYIOMINX BHIOB 3adad MpodeccCHOHANBbHOW AESITeTbHOCTU: OSKCIEePTHO-
aHAJIMTUYECKasi, HAyYHO-UCCIIE0BATENbCKasl.

V. OBbEM JUCIHUATIJIMHBI U BUJAbI YYEBHOM PABOTHI



OO01mast TpyA0eMKOCTh JUCIUTLIIMHBI COCTABISET 9 3a4STHBIX SMHMII.

Buabi pa6oTsl

KoanuyecTtBo 4acoB

B ceMecTpe
KonTakTHas paboTa (Bcero), B TOM 4HCIIE: 118
Jlexrum (JT) 50
[MpakTuaeckue 3anstus (I13) 68
CamocrositensHas paborta obydaromierocs (CPO) 170

Bun npomexyTrodHoii arTecTanuu

3K3ameH — 36y

HUTOI'O: OoOmasn
TPYAOEMKOCTH

qac.

324

3.€.

V. COAEPKAHME YUEBHOM JACTUTIIAHBI

5.1. Pa3nesbl AMCHUILUIMHBI M KOMIIETEHIIUH, KOTOPbIe GOPMHUPYIOTCH NMPU UX U3yYEeHUH

Ne | KonTpoampyemblie HaumenoBanue Conep:xkanue pasaeJia
n/n KOMIIeTCHIIM U pasaesia JUCHUILIMHBI

1 2 3 4

1 Beenenue B 001yto Teoperuueckrie OCHOBBI OOIIEH XUMHH.
OIIK-1 XUMHIO Crpoenue aroma. [IMC u xumuueckas
Wloni-1-2 CBSAI3b.

2. OcHoBHbIE DJIEMEHTBl XUMHYECKON TEpMOIAMHAMUKH.
OINIK-1 3aKOHOMCPHOCTH XuMHYeCKass KMHETUKAa W pPaBHOBECHE.
Wllonk-1-2 HpoTekatiA PacTtBOpBI ¥ X CBOMCTBA.

XMMHYECKHX IIPOLECCOB

3. VY4eHue o pacTBOpax. XVMMHYECKHE PpEAaKIMM M pPaBHOBECHUS B
OIIK-1 pacTBOpax 3JIEKTPOJUTOB. I'maponns conei.
Wllonk-1-2 I'ereporenHsle mpoLeccsl U PAaBHOBECHS.




OIIK-1
Nonk-1-2

Peakuuu ¢ nepenocom
3JIEKTPOHOB.

OcHoBHbIE THUIIbI OKHCIIUTENBHO-
BOCCTAHOBUTEIBHBIX peakuui. Hampasienue
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX

IPOLIECCOB.

OIIK-1
Nonk-1-2

OCHOBBI XUMUH
KOOPIMHAIIMOHHBIX
COECIUHEHUN.

KowmekcHebie COCAMHCHHA M HUX PCAKIHHU.
PaBHoBecue B pacTBOpax KOMILICKCHBIX

COEIUHEHUI.

OIIK-1
Nonk-1-2

OO01as XxapakTepucTUKa
OMOTEHHBIX DIIEMEHTOB
buonorunueckas posb
JJIEMEHTOB S-0JIOKa

Knaccudukamus u tomorpadust 31eMeHTOB.

B3anmocss3p MEKIY JIEKTPOHHBIM

CTPOCHHEM, OMoJIOTN4eCcKO POJIBIO
JJIEMEHTOB W WX TOKCUYHOCTBIO. Pouib
OMOreHHBIX JJIEMEHTOB B  OpraHu3Me.
Toxkcukosornueckast pojib JIEMEHTOB U MX
HEOPraHn4YeCcKux coeauHeHui. Ilpumenenne
HEOPraHNYECKUX COCIUHEHUN B MEAUIIMHE U
dapmaruu.

anemenToB | u I rpynn: nutus (Li), HaTpust

buosornueckass  posp  s-

(Na), xamusa (K), marmus (Mg), kampuus
(Ca), crponnus (Sr), 6apus (Ba). Jleuebnoe
JIEWCTBUE HEOPraHUYECKUX COCAMHEHUU S-
snemMeHToB | wm Il rpynm. Ilpumenenue
HEOPraHWYECKUX COCIUHEHHI S-3JIEMEHTOB [
u Il rpynm B wmemumuHe u (dapmanuu.
Tokcuyeckoe IOEeHWCTBUE COCOUHEHUH  S-
3JIEMEHTOB Ha JKUBOW OpPraHu3M

OIIK-1
N /ork-1-2

BuoreHHbIE AIEMEHTHI
d-6noka

buonornueckas poar O snementoB |l1-B-
VI-B rpynn,VII-B-VIII-B rpynn u |-B-11-B
rpynn . JleueOHOE AECTBUE U MPUMEHECHHE
UX COCJMHEHHN B MeTUIMHE U (papMarui.
NEUCTBUE  HA

Tokcuueckoe OpraHusm

YCJIOBCKA.

OIIK-1
W /ork-1-2

buoreHHbIe 3JIEMEHTHI P
-01oka.
KommekcooOpa3zyromas
CMOCOOHOCTh S, P- , O-
OMOTEHHBIX JIEMEHTOB

buonorudeckas posb p - anementoB |V-,V-
MIE- VIL - VII-A rpynn.  JleueGnoe
JeCTBUE M MPUMEHEHHE UX COCTUHEHUI B
meaunae u - papmamuu.  Tokcuueckoe
JIECTBUE  Ha

OpraHnu3mM YCJIOBCKaA.

JIurannooOMeHHbIe MIPOLIECCHI u
paBHOBECHS.
Konkypupyromue(coBMeIIeHHBIE)
nporeccel.[loHsITHE O MeTaNIo-IUraHIHOM

Oanance. HpI/IHLII/IHLI XCJIaTOTCpaImu.




OIIK-1 Cocrosinue u
W ork-1-2 MIEPCIIEKTUBBI [IpumeneHnne OHOTEHHBIX JIEMEHTOB B
9 WCIIOJIb30BaHUS MEAWIMHE U (hapMaIlHH.
' OMOTEHHBIX IEMEHTOB | Makpo- W MHKPOIJIEMEHThl B MPOIYKTaX
B MCIHIIHHC MIATaHUS.
5.2. Pa3aenbl TUCHUILUINHBI H TPYI0EMKOCTh 110 BHAaM Y4eOHO# padoThl
Ne paznena HaumeHoBaHue pa3gena Buabl yueGHoii padoThl, yac.
ANCLMNANHBI AynmutopHas | BHeaymuropHas
JI 113 CPO Bcero
1
4 6 22 34
Brenenue B 00111y10 XUMUIO.
2. OcHOBHBIE 3aKOHOMEPHOCTHU
MPOTEKAHHSI XUMUYECKUX 6 6 24 36
ITPOIIECCOB.
3. Yd4eHne 0 pacTBOpax.
Pactrop 14 14 23 51
4. Peakuuu ¢ nmepenocom
. P 4 4 22 30
JJIEKTPOHOB.
5. OCHOBBI XUMUU
. 4 4 23 31
KOOPIUHAIIMOHHBIX COCTUHEHHIA.
6. OOmias xapakTepucTuka
OMOTEeHHBIX JIEMEHTOB
4 6 14 24
buonorunyeckas poJsib
3JIEMEHTOB s-0JI0Ka.
7. buorennsie amemMeHThl O-
4 10 14 28
0110Ka.
8. buorennsie aneMeHTHl p-010Ka
Kommnnekcoobpazyromias
8 16 16 40
crmocobHoOCTh S, pP- , d-
OMOTEeHHBIX PJIEMEHTOB.
9. CocTosiHME U ePCIEKTUBBI
HCTOJIB30BaHUs OMOTEHHBIX
2 2 12 16
3JIEMEHTOB B MEAUIIUHE .
Buja npomeskyTo4HOl aTTecTanuu JK3aMeH 36
Hrorozaroa: | 50 68 170 324
5.3. TemaTtuyeckuii IJIAH JeKI UM
Kon-Bo
HaumenoBaHue paszjaesia Tembl Jekuui 4acoB B
cemecTpe
1 JI1. Ctpoenue aroma M NEPUOAUYECKUI 2
BBenenue B 00I1yI0 XUMHIO. 3akoH JI.M1.Menneneena.
JI2. Xumuueckas CBS3b. 2
2. OcHOBHBIE 32aKOHOMEPHOCTHU JI3.DHepreTuka XUMHYECKHX peEaKIUi 2
MPOTEKAHUS XUMHYECKUX .3akoH ['ecca u cleicTBUS U3 HErO
MPOIIECCOB. JI4. Xumuyeckast KHHETHKA. 2




JIS. Xumuyeckoe paBHOBECHE.

3. VYyenue o pacTBopax. JI6.PacTBOD®I.
JI7. CriocoObl BeIpaK€HUSI KOHIICHTPAIHH >
pacTBOPOB. PacTBOPUMOCTS.
JI8.9nerponutsl. TO/I. 2
JI9.PaBHOBecue B BOJHBIX pacTBOpax >
AJIEKTPOJINTAX.
JI10.'maponu3 coieid. 2
JI11.Teopust KUCIIOT U OCHOBAHUH. 2
JI12.I'ereporennsie IIPOLIECCHI u >
paBHOBECHSI.
4. Peaxiuu ¢ nmepeHocom JI13.0xucnuTensHO-BOCCTAHOBUTEILHBIC
3JIEKTPOHOB. peakuuu(OBP). 2
JI14 . HampaBnenue OKHCJIUTEIBHO-
BOCCT@HOBHTEJIBHBIX IPOIIECCOB. 2
5. OCHOBBI XUMHH JI15.KommnecHsle COCIMHEHHS.
KOOPJAMHAIIMOHHBIX coenuHeHnid. | OcHoBHBIE moHATH. Kiaccudukanms. 2
JI16.PaBHOBECHST B BOJHBIX pacTBOpax
KOMITJICKCHBIX COCIMHCHHIA. 2
1 cemeTp Hroro: | 32 uac
6. OOmias xapakTepucTuka JI17.BBeneHre B XUMHUIO OHOTEHHBIX
OMOTEeHHBIX JIEMEHTOB 3JIEMEHTOB. 5
buonorunyeckas poJsip
3JIEMEHTOB s-0JI0Ka.
JI18.Xumusi OMOTEHHBIX 3JIEMEHTOB.S- )
3JIEMEHTHI
7. buorennsie anemeHThl O- JI19.06mas XapaKTEePUCTUKA d-
O10Ka. 3JIEMEHTOB. Onementsl |11-B- VIII- 2
B rpynm.
JI20. Xumuueckue rneMeHTsl |-B ull-B
rpyni 2
8. buorennsie sanemeHnTsl p-6moka | JI21.Xumus snementoB |l1-A rpynmnsl.
Komnnekcoobpasytromias .Onementsl |V-A rpynnsl.
crmocobHoOCTh S, p- , d-
OMOTEeHHBIX JIEMEHTOB. J122. Xumus 3JIEMEHTOB V-A 4
rpynnsi(dactel ull).Onementr VI-A
Ipynnsl (XaJbKOTEHBI).
JI23.Onementsl VII-A u VIII-A rpynm.
2
9. CocTosiHME U IEPCIIEKTHUBBI J124. [Ipumenenue OMOTeHHBIX
HCTIOJIB30BaHUs OMOTEHHBIX SJIEMEHTOB B MEeAUIIMHE U (hapMallHu.
3JIEMEHTOB B MEAUIIUHE . 2
2 cemecTp Hroro: | 18 yaca
HWroro: 50




5.4. IlpakTH4yecKue 3aHATUSA

Ne
n/n

Paznen quciiMruinHbl

HanmeHnoBaHue npakTHYECKUX
3aHATHI

DopMBI TEKYLIETO
KOHTpOJIS *

KomunuectBo
4acoB B
CEMECTpE

1.

Beenenue B 00
LIYIO XUMHIO.

[13.1 BBogHOE 3aHsTHE.
ATOMHO-MOJIEKYJISIPHOE YUCHHE.
OCHOBHBIE ITOHITHUA U 3aKOHEI
XUMHUH.

C.IIp,KpNel, T,P

2

[13.2. Ctpoenue atoma u
MEPUOINYECKU I 3aKOH
JA.N.Menpeneena.
[lepuonnyeckas Tabnuua
JJIEMEHTOB.

C,P.IIp

[13.4 Tlpupoma xumMuyecKou
CBSI3M M €€ CBOMCTBA..

C,P,KpNe2, T

OcHOBHBIE
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHUUYCCKUX
MIPOIIECCOB.

I13.5. DHepreTrka XUMHYECKUX
peakuwii .3akon ['ecca u
CJICJICTBUS U3 HETO

C, Ilp, KpNe3,P

I13.6. Xumnueckass KHHETHUKA.

C, Tlp, JIpNel,,P.C3

I13.7 Xumuyeckoe paBHOBECHE.

C, Ilp,
C3,JIpNe2, KpNo4 P

VY4enue o pacTBopax.

I13.8.PacTBOpB1.CIOCOOBI
BBIPAKEHUS COCTaBa PACTBOPOB.
B3aumHbIe niepepacyeTsl
KOHIEHTPAILMI paCTBOPOB

C,IIp

I13.9.11puroToBeHrue pacTBOPOB
3aJJaHHOM KOHIIEHTpAIlUH.

C, Ip, JIp

113.10.KomnmuraTuBHbIE CBOMCTBA
pacTBOPOB

C, Ip, JIpNe3, T

N

I13.11 IIpoTonutnueckue
IPOLIECCH U PABHOBECHS.
I'maponus cosneil.

C, IIp,P,T,JIpNe4,
C3

N

[13.12. PaBHOBECHE B pacTBOpax
MaJOpPacTBOPUMBIX
ANEeKTpoIUTOB. DAKTOPHI,
OTIpEIeIIAIONINE PACTBOPEHUE U
00pa3oBaHUE OCAJKOB.

C,Ip,JIpNe5, T

[13.13 KonnokBuym

KoaNel

Peaxium ¢
IIEPEHOCOM
JJIEKTPOHOB.

I13.14 . OxucaureapHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH B
pacTBOpax.

CP

I13.15. HanpaBneHHOCTS,
crocoObl ypaBHUBAHUS PeaKLUi
OBP.

C, Ilp, T,KpNe5

OCHOBBI XUMUHU
KOOPIUHAITMOHHBIX
COCIUHEHUM.

[13.16. Koopaunanonssie
coenuHeHus. Kiaccudukanus,
HOMEHKJIaTypa, CBOMCTBA.

C, Ilp,T,JIpNe6

113.17. KommiekcHbIE
coenuHeHus B (hapMalluu.
Komnoksuym.

P,KonNe2




1 cemectp

Hroro:

34 gaca

6.

OO0mas
XapaKTepPUCTHUKA
OHMOTr€HHBIX
3JIEMEHTOB
buonorunueckas posb
DJIEMEHTOB S-OJIOKa.

MN3.1 «bnoreHHble 3n1eMEHTHI,
Knaccudukauma. buoreoxmmmyeckmne
NPOBUHLUMY

C,PT.

2

[13.2 «Xapakrepucruka
KHCJIOTHO-OCHOBHBIX U
OKHCIIMUTEIBHO-
BOCCTaHOBUTEIIBHBIX CBOMCTB
COCIMHEHUH S-3JIEMEHTOB.»
YHUPCNel« PactBopuMocCTb
COJICH KaJbIUs ,MarHus u Oapusi,
y4acTHe B T€TePOTCHHBIX
rporieccax»

C,
C3,P3I1p,KpNel, T,P

I13.3 KonnmokBuym 1o Teme «
OO011as XxapakTepucTUKa
OMOTEHHBIX 2JIEMEHTOB
Bronorudeckast poJib 3JIEMEHTOB
S-00Ka»

KoaNel, T

BuoreHHble anemeHTbI
d-6n0Ka.

[13.4 «Xumus d-anementoB VI
B rpymm [ICD n nx
Ouosoruyeckas poJib B
MEJUIINHE. »

C, C3,P3, KpNe2,P

I13.5. «Xumus d-snementoB VII
B rpymmsr [1CO n nx
OunoJsioruueckasi pojb B
MeJUIMHE U (hapMaIiu »

C, C3,P3, KpNe3,P

I13.6. «Xumus d-snementon VIII
B rpynmer [1CD u ux
OuoJsioruueckasi pojb B
MEeIUIIUHE U (hapMarum .
YHUPCNe2 « KucinotHo-
OCHOBHBIE M OKHCJIMTEILHO-

BOCCTaHOBUTEJIbHBIE CBOMCTBA -
snemenToB VIB,VIIB u VIIIB

TPy

C, Ip,
C3,P3KpNe4,P

I13.7 «Xumusa d-snementos I, 11
B rpynn IICO un ux
OuoJioruueckas pojb B
MmemunuHe.» Y UPCNe3«
[Monyuenwue u cBoiicTBa d —
anemeHToB |, |1 B rpynmy»

C, Ip,
C3,P3KpNes5,P

[13.8KomtoxBuym no teme
«buorennsie sneMenTsl 0
O710Ka»

KonNe2, T

buorennnie
AJIEMEHTHI p-0ll0Ka
Komnnekcoobpasylowasn
cnocobHocTb s-, p- , d-
BUOreHHbIX 3/1IeMEHTOB.

I13.9 «Xumus p-anementos III A
rpynns! [ICO n ux
Ouosornyeckas poib B
MeUIHe U hapMarimy

C, C3,P3, KpNe6,P

[13.10« Xumus p-anementos [V
A rpynnsl [1ICD u nx
Ouosiornyeckas pojb B
MeAULMHE U (hapMaIum»

C, C3,P3, KpNe7,P

[13.11 «Xumus p-anemeHToB V
A rpynnsl [1ICO u nx
Ouosiornyeckas posb B

C, C3,P3, KpNe8,P
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MEIUIMHE U (hapMaIiim)

[13.12«Xumus p-anementos VI
A rpynnsl I1ICO u nx
Ouosornveckas poyb B
MEJUIMHE U (hapMaIium)

C, C3,P3, KpNe9,P

[13.13 «Xumus p-31€MEHTOB
VI, VI A rpynn [1ICO u ux
Ouosoruyeckas poJib B
MEIHIMHE U (hapMariH ».
YUPC Ne4 «OxucaurenbHo-
BOCCTaHOBUTEJIbHBIE CBOMCTBA P-
anemenToB VuVIIl rpynm»

C, Ilp, C3,P3,
KpNel0,P

[13.14 KomnokBuym mo teme
«buoreHHbI€ PIEMEHTHI p-
OJ10KaY.

KomNe3, T

I13.15 YUPCNe5«
Kommiexcoo6pasyromast
CMOCOOHOCTH S, P-,d -371eMEeHTOB
»

C, p, T,P

[13.16
YHUPCNe6«JInrangoooOMeHHbIe
MIPOLIECCHI U PABHOBECHS.
Koukypupyromnire(coBMeIIeHHbIE
)IIpOLIECCHI »

C, TIp,T,C3,P3

CocrostHHE B
MIEPCIICKTHBBI
HCIIOJIE30BAHMS
OMOreHHEBIX
9JIEMEHTOB B
MEIMITHHE .

I13.17«CoBpemeHHbIE
JOCTHKEHHS U MEPCIIEKTUBBI
WCIOJIb30BaHUS OMOTEHHBIX
JJIEMEHTOBY

C P

HToro:

34

2 cemecTp

UTOI'O: 68

Dopmbl mexkywe2o KoHmpoas ycnesaemocmu (¢ cokpawjenusmu): T — mecmuposanue, Ilp —
OYEHKA 0CB0eHUsl NPAKMUYECKUX Hasvlkos (ymeHutl), P — nanucanmue u 3awuma pegepama, C —
cobecedosanue no KOHMpoOIbHbiM eonpocam, Kon-xonnoxeuym, Kp- xommponvnas paboma, C3-
cumyayuoHHvie 3a0ayu.

5.5. Y4eOHo-MeTOaM4YEeCKOEe O0ecTiedeHue ISl CAMOCTOSITEIbHOM PadoThI MO TUCHHUIIJIMHE

5.5.1. CamocrosiTeqbHasA padoTa 00y4aromerocs Mo JUCHUILIMHE

Ne pazgena Buasl CPC Bceero *dopma
4acoB | KOHTpPOJIA
1 PedepatuBHbie cOOOIIEHNS IO 33JaHUI0 TIPENOIaBaTes
C IOATOTOBKOM MYJIbTUMEIUNHBIX IIPE3CHTALIUH . 22 P
T
Ip
2. MoAaroToBKa K TECTUPOBAHMIO, KOHTPOIbHOM paboTe. 24 KpNel,2
Paborta ¢ 3nekTpoHHBIMU 00pa30BaTeIbHBIMU
pecypcamu, pa3MELIEHHBIMU B JIEKTPOHHOMN
nHpopmannoHHoil cucteme AIMYVY.
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3. PaboTa ¢ »neKTpoHHBIME 00pa30BaTEIbHBIMU P
pecypcaMu, pa3MeIIeHHbIMU B 3JIEKTPOHHOM- 23 T
unpopmannonHoi cucreme JII'MY. MoaroToBKa K IIp
BbINO/NHEHMIO NaboPaTOPHbIX PaboT, TECTUPOBAHMUIO, KonNel
KOHTPONbHOI paboTe, KONNOKBUYMY. PedepaTupHbie KpNe3 .4
COOOLICHNS N0 33aHUI0 TIPETNOIaBaTeNsl C HOArOTOBKOM
MYJIbTUMEIUUHBIX IIPE3CHTALIUN.

4. [ToaroroBka K TECTHUPOBAHUIO, KOHTPOJHHOU padoTe , P
KOJUIOKBUYMY. Pabota c 3JIEKTPOHHBIMU 22 T
00pa30BaTEIbHBIMU  pECYpCaMH, pa3MELIEHHbIMU B Ip
NMEKTPOHHOUW  WHpOpMAMOHHON  cucteme JII'MYVY. Ko Ne2
PedepaTuBHBIe COOOIIEHNS TI0 3aIaHHUIO MTPETIOAABATEIS KpNe5
C IOATOTOBKOM MYJIbTUMEIUNHBIX IPE3CHTALNI

5. PegeparuBHble coo01eHust mno 3alaHUI0
npenoaaBaress ¢ NOATOTOBKOH MYJIbTHMeEIMHHBIX P
npe3enranuii. [loaroroBka k BeinogHenuo Y UPC. 23 T

Ip
KoanNel
KpNel
1 cemectp Uroro: 114

6. IoaroroBka K TeCTHPOBAHUIO, KOHTPOJIBLHOH padore, 14
KOJIJIOKBUYMY. PaGora c 3JIEKTPOHHBIMH
o0pa3oBaTeIbHBIMH pecypcaMi, pa3MelleHHbIMH B
3JIEKTPOHHOM HHpopMaunoHHOH cucreme AI'MY.

1. PaGora ¢ 3JeKTPOHHBIMH 00pa30BaTeJIbLHBIMHU P
pecypcaMu, pa3MelleHHbIMH B  JJIeKTPOHHOIi- 14 T
uHpopmanuonnoint cucreme AI'MY. IloaroroBka k IIp
BbinoJiHeHn10 YUPC, TecTHPpOBAHUIO, KOHTPOJIbLHOM KonNe2
paboTe, KOJUIOKBUYMY. KpNe2-6

8. [ToaroroBka K TECTHMPOBAHUIO, KOHTPOJLHOH padoTe , P
KOJUIOKBUYMY. Pabota c AIICKTPOHHBIMH 16 T
00pa3oBaTe/IbHBIMU ~ pecypcaMi, pa3MELIEHHbIMU B Ip
ANIEKTPOHHOU HH(pOopMannoHHOU cucteme JJIMYVY. Kou Ne3

KpNe7-10

9. PedepaTuBnbie coo0meHunst no 3aJlaHHIO0
npenojaaBarTeasi ¢ NOATOTOBKOW MYJIbTHMeIHITHBIX 12 P
npe3eHTaluil. PaGora c 3JIEKTPOHHBIMH
o0pa3oBaTeJIbHBIMHU pecypcaMu, pa3MelleHHbIMH B
3JIEKTPOHHOI-uHGopManuonHoi cucreme AI'MY.

HUroro: 56
[ToarotoBka k | [loBTOpEeHME U 3aKpeIIeHHE U3YYEHHOTO MaTepuasa 24 C

9K3aMCHY

(paboTa c JIeKIIMOHHBIM MaTEPHUATIOM, y4eOHOU
JAUTEepaTypoit); GopMyIupOBKa BOTIPOCOB;
npeIPK3aMeHallMOHHbIE UHANBHIYaTbHBIE U TPYIIOBHIE
KOHCYJIBTAIIMU C TIPEToAaBaTeNeM

5.5.2. Tembl pedepaToB o cCaMOCTOATEIbHOMH padoTe 00y4YaAOIIUXCSH:

1 cemecTp:

1.Kak 310 O6bU10 (MCTOPUS OTKPBITUSL CTPOSHUS aTOMA).

2. ATOMHO-MOJIEKYJIIDHOE YYEHHUE B XUMUH.

3. COBpCMeHHBIC MMpEACTaBJIICHUA O CTPOCHUHN aTOMOB U MIEPUOAUIHOCTHU USMCHCHUS UX CBOMCTB.
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4. DnemeHTHI S-0510Ka niepuoanyeckoit Tabmuuel J[.M.Menneneea

5. DnemenTsl P-0sioka nepuoanueckoi Tadnums .M. Menneneea

6. Menuko-0uosoruueckast poJib 3jeMeHToB d-0oka.

7. Katanus u ero BUbI.

8. CTpoeHune u CBOMCTBA KOMILJIEKCOB IMEPEHOCYMKOB KUCIOPOIa.

9. ’KuBoi1 opranusm u TepMOAMHAMHUKA.

10. KanopuitHOCTh NUILEBBIX IPOIYKTOB, IPUHIIMIIBI COCTaBJICHUS JAUET K PALIUOHY.
11. DHeprus akTUBaLUU.

12. TepMoiMHaMUYECKUI acCTIEKT XUMUYECKOTO PaBHOBECHSI.

13.HanpaBrieHue npoTekaHUsi XMMUYECKON peaKiuu.

14. Meanko-0H0I0rnuecKoe 3HaYeHe 0CMOCa U OCMOTHYECKOTO JaBICHUS.
15. ®u3NKO-XUMHYECKHE OCHOBHI BOJHO-3JIEKTPOHHOTO OajlaHca B OpraHu3Me.

16. Aunmo3, ankano3. HopMaTtuBHbIe TOKa3aTe M OMOJIOTHIECKUX KUIKOCTEH YEI0BEUYECKOTO
opraHusma.

17. R-ocHOBHO€ paBHOBECHE U IIEIOYHON pe3epB KPOBH.
18. CocTaB 1 KOHIICHTPAIIUX KOMIIOHEHTOB (DHU3UOJIOTHYECKUX PACTBOPOB.
19.Anmapat uCKycCTBEHHAs MoYKa(TpUHIKAT padoThl). ] 'eMoquanms.

20.Boma. AHOMAaIUH BOJBI.

2 ceMecTp:

A3OT ¥ €ro KpyroBopoT B PUPOJIE.
Kpyrosopor yriepoaa B npupoe.
Kpyrosopot docdopa B mpupoe.
DkoTokcukaHThl PecriyOnuku Jlarectan..

MaKpo- U MUKPODJICMCHTHI B IIPOAYKTAX ITUTAHUA.

2.
3.
4,
5.
6. bronoruueckas posib COCTMHEHNUI MarHusl.
7. buonoruyeckas pojb Kb U €r0 COCAMHEHUN.

8. XKuzneHHO HEOOXOIUMBIE P- DTIEMEHTHI.

9. XXu3HeHHO HEOOXOIUMBIE S- DIIEMEHTEI.

10. Dunemudeckue 3a0071eBaHNs, CBA3aHHbBIE C AHOMAIILHBIM COJIEP)KaHUEM HEKOTOPBIX 3JIEMEHTOB
B OKPYKAaIOILIEH cpene.

11. Ponp MOHOB Kanus U HATPUS B OPraHU3MeE YEJIOBEKa.

12. .HCKapCTBCHHBIe npemnapaTbl HAa OCHOBEC KOOPANHAITUOHHBIX COEIMHEHUI METAIIJIOB.

13. buonornueckas POJIb U TPUMCHCHHNEC I'aJIOTCHOB U UX CO€QUHEHMI B MEIUIIMHE.
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14. HuTtpaTsl ¥ HUTPUTHI, UX BIUSHUE HA )KUBBIE OPTaHU3MEI.

15.2KecTkoCTh BO/IbI, PE/IEIIbl, BIUSHUE HA KUBbIE OPraHU3MbI U MPOTEKAHUE PEAKIINI B BOJAHBIX
pactBopax .MeTo/bl yCTpaHEHUS )KECTKOCTH.

16. buonoruueckast posib coeAuHeHUH ocdopa.

17. Ilepokcua BoOpoia: €ro OMoJIoruieckast U MEAUIIMHCKAS POJIb.

18. CTpoenue, XuMHUECKHE CBOMCTBA U POJIb JJIEMEHTOB-OPIaHOT€HOB U UX COCAMHEHUI B
pacTUTEIBLHOM U )KUBOTHOM MUPE.

19. Toxcuueckoe AeCTBHE CBUHIIA HA KUBbIE OpraHu3Mbl. [I[puMeHeHne B MeIMIIHE
CBUHEIICOJIEPKAILUX MPETapaToB .

20. buonornueckas posib 0opa. AHTHCENTUYECKUE CBOMCTBA OOPHON KUCIIOTHI U €€ COJIeH.
21. OUBUKO-XUMHYECKHUE OCHOBBI TPUMEHEHUS aJTIOMUHUS U €T0 COSTUHEHUN B MEJTUIIUHE.
22. buonoruueckas pojb yriiepoaa. XUMHUYECKHE OCHOBBI UCIIOJIH30BAHUS HEOPraHUUECKHIX
COCIMHEHUH YTJIepo/ia B MEAUIIMHE U (papMaIiui.

23. KpyroBopoT cepbl B IPUPOJE.

24. KpyroBopoT pTyTH B IPUPOJIE.

25. TOKCHYHOCTBh COETMHEHUN PTYTH

26. TOKCUYHOCTEL COETUHEHNN TaJUIUSL.

27. buonorudeckas pojb CeJeHa.

28. buonoruyeckas pojb COSIUHEHHUI a30Ta.

29. buonoruyeckas pojb COCIUHEHHH oaa.

30. buonoruueckas posib coeMHEeHNH (Propa.

31. buonoruueckas poyib COEAMHEHUN XJI0pa.

32. buonoruyeckas pojib COEAUMHEHUMN CEPBHI.

33. buosoruueckasi poJjib COSAMHEHUN Kee3a.

34. buonoruyeckas poJib COSTUHEHUN KOOaIbTa.

35. buonoruyeckasi pojib COCAMHEHUN MEJIH.

36. buonoruyeckas poyib COCAMHEHUN ITUHKA.

37. buonoruyeckoe 3HaU€HUE MOJIUOICHA.

38. XKuszuenHo HeoOxoaumeble d- 3JIEMEHTEIL.

39. [IpumeHeHne cOeIMHEHUH TUIATUHBI B MEIUIMHE.

40. Tokcuueckoe NEHUCTBUE COEAMHEHUI MBIIIbSIKA HA )KUBBIE OPTaHU3MBI.

41. Cenen kak HEOOXOUMBIII MUKPOIJIEMEHT.

43. Ponb KOOpAWHAITMOHHBIX COCIUHEHHUHN B OmocucreMax.
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VI. OHEHOYHBIE CPEACTBA UIsA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU U

IMPOMEXYTOYHOM ATTECTAIIMHA IO UTOT'AM OCBOEHU S TUCIATLIIAHBI

CDOHI[ OLNCHOYHBIX CPCACTB C IMOJHBIM KOMIUICKTOM OICHOYHBLIX CPCACTB I TCKYLICTO

KOHTpPOJIA YCII€BACMOCTU H HpOMG)Ky’l'O‘IHOﬁ arrecraguu 110 HUTOraM OCBOCHHUSA AUCHUIIIIMHBI

pa3paboraH B GopMe caMOCTOSITEILHOTO JOKYMEHTa B BHUJE NPHIIOKEHHE K paboueil mporpamme

mucuumiuHel. (Ilpunoxenue 1)

6.1. IlepeueHb KOMNETEHIUH ¢ YKa3aHUEM ITanoB uxX GopMUPOBaHKS B Npoiecce 0CBOECHUS
padoyeii mporpaMMsbl AUCHUNJIMHBI

Kon HaunmeHnoBanue pasgesa ®opMbI KOHTPOJIA

KOHTPOJIUPYyeMOii JUCHUTIINHBI
KOMIIEeTEHIIMH
Texkymmii KOHTPOJIb
1 cemecTp
OIIK-1 Brenenue B 0011yI0 XUMHUIO P, T ,IIp, C, KpNel,2
N]lonk-1-2
OIIK-1 OCHOBHBIE 3aKOHOMEPHOCTH P,T,IIp,C,KonNel,C3, KpNe3,4
N /onx-1-2 MPOTEKAHUSI XUMUYECKHUX MPOLIECCOB
OIIK-1 Yuenus o pacTBopax. C,Ip,JIp3,J1p4,J1p5,C3,T,Konl.
NJlonk-1-2
OIIK-1 Peakiuuu ¢ mepeHoCoOM 3IEKTPOHOB. C,P,Mp,K,Pn6.Kon2,T.
NJlonk-1-2
OIIK-1 OCHOBBI XUMUH KOMILIEKCHEIX P,T, C, MNp ,Kon No2, KpNe5
W]lonk-1-2 COCTMHCHUIA.
2 cemecTp
OIIK-1 OO6mras xapakTepucTuka OMOTeHHBIX K p,T,C,IIp,Kon,C3,P3
N /omnx-1-2 31IeMEHTOB buonorunueckas poib
2JIEMEHTOB S-0JIOKA.
OIIK-1 Buorennsie sneMenTsl d-0110Ka. P, C, T, IIp ,Kp,Kon,C3,P3
N]lonk-1-2
OIIK-1 buorennsie aneMeHThI p-010Ka C, T,P,Ilp,Kp,Kon,C3,P3
Nonk-1-2 Kommnekcoobpasyroras criocoOHOCTb
S, p- , O- OMOreHHBIX DIIEMEHTOB.

OIIK-1 CocTosiHME U IEPCIIEKTHUBbI P,C
N/ Tork-1-2 HCIIOJIb30BaHUS OMOTCHHBIX 3JIEMEHTOB

B MCIUIIUHC .
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OIIK-1 IIpoMeKyTOYHBIN KOHTPOJIb - C no 6uneram
N ork-1-2 DK3aMeH

6.1.2. OneHoYHBIE CPeCTBa /IS TEKYLIEro KOHTPOJISI YCIIeBAeMOCTH

JInst TeKyIiero KOHTPOJIsl yCIeBaeMOCTH JTUCIUIUTMHE UCTIONB3YIOT CICAYIOIINE OI[CHOYHBIC
CpencTBa:

1) TunoBsble 3a1aHNS 1JI51 OLEHMBAHUS Pe3yJbTATOB OCBOCHHS KOMIIETEHIIMH HA
ypoBHe «3HATh» (BOCIIPOU3BOIUTH U OOBACHATH yUeOHbIN MaTepuai ¢ TpeOyeMol CTENEeHbIO
HAYYHOU TOYHOCTH U TOJIHOTHI):

TECTUPOBAHMUE
Pa3nen 1 Beenenue B 0011110 XUMHIO.
I13.2 AtomHO-MOsIEKysipHOE YueHHEe. OCHOBHBIE MMOHATUS U 3aKOHBI XUMUHU.
Koa xontpoaupyemoii komnerenuun OITK-1 M ornk-1-2
001. C nomoLLpbto CTEKNAHHON TPYOKM BbIAIXAIOT YI/IEKUC/IbINA ra3 B pacTBoOpbl. B Kakom 13

pacTBOpPOB ByAyT U3MEHEHMUSA:

1. +KOH;
2. +NaOH;
3. +Ca (OH)y;
4. HCI?
002. BcTynatoT v B peakumio cneayowme okcuabil:

1. +Zn0O;

2. +P,0s;

3. HgO;

4, +CrOs3?

003. Kakue BellecTBa MOTyT ObiTb MCMOAb30BaHbI ANA OCYLLIEHWUA ra30B X/1opa U okcuaa cepsbl (VI):

1. Ca (OH)y;

2. NaOH;

3. H2S04 (KoHU.);
4, + PzOs?

004. Kakune rTMAOpoKCcnabl METAN/I0OB MOXKHO NONYHYNUTb PAaCTBOPEHMNEM B BOAE COOTBETCTBYHOWUX

OKCMAO0B:
1. Zn (OH)y;
2. Fe (OH)s3;
3. + KOH;
4. Pb(OH);
005. Kakue u3 npmBeaeHHbIX KUCNOT MOryT 06pa30oBbiBaTb KMUC/ble CONN:
1. +H3 POy
2. CHs3 COOH;
3. HCrOs;
4. +Hs3 POs?

006. Kakan 13 conei yrosibHOM KMCNOTbl Ha3blBAaETCA M’MAPOKCOKapboHaTOM:

1. +(CuOH), COs3;
2. KHCOs;

3. Ba(HC03)2;
4.

Pb(OH), - PbCO3 ?
007. Kakune 13 ruapoKcnaoB MOXKHO OTHECTU K aMbOTEPHbIM:
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+Zn (OH)y;
Mg(OH)z;
B(OH)s;

4. +Sn(OH);?

wnN e

008. B peakuum HENTPaAAN3aLUUM TMAPOKCKMAA HATPUA C OPTOPOCPOPHOM KNCOTOM MONAPHAA

Macca 3KBMBaneHTa KUCNoTbl paBHa 40 r/monb. Kakasa conb npu aTom 06pasyeTca:

1. Naz POy

2. NaH; POg;
3. +Naz HPOgy;
4. Nag POg?

009. Kakune napbl BELWECTB MOTYT OAHOBPEMEHHO Haxo4MTbCA B pacTBOpe:

1. +KN03 n Nax HPO4 ;
2. AgNO3unKCl;

3. Ca(OH)2m COy;

4. H3PO4M KOH ?

010. KaknMm M3 yKa3aHHbIX BELWECTB HaJ0 AeNCTBOBATb Ha ruapodocdaT Kanms, 4Tobbl MOAYUYNTb

docdaT Kanma:

1. +KOH;
2. HSOg;
3. HCI;
4, KCI

Kpurepuu onieHkH TeKkyuero KOHTpoJIsl ycleBaeMOCTH (TeCTHPOBaHUe):

«Otmmaroy:  100-90%
«XOopoIIoy: 89-70%

«Y noBaeTBopuTenbHO»:  69-51%
«HeynoBiIeTBOPUTEIILHOY: <50%

AN NI NERN

2) TunoBble 3a1aHus 1JIsl OLIEHNBAHUSA Pe3yJIbTATOB OCBOEHHSI KOMIIETEHIIMU HA

YPOBHe «YMeTb» (pellaTh TUIHYHBIC 3a/1a41 Ha OCHOBE BOCIIPOU3BEICHHS CTaHJAPTHBIX
AJITOPUTMOB PEILICHHUS):

INPAKTUYECKUE 3AJAHUA: CUTYALIMOHHBIE 1 PACYUETHBIE 3AJJAYN

Paspen 2. OCHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUSI XUMUYECKUX MPOLIECCOB
Kon koutpoaupyemoii komnerenunu OIIK-1 U1/onk-1-2
[13.11 [IpoTonuTnyeckue nmpoueccsl U paBHOBecus. [ uaponns cosnei.

3agaun

1.

2.
3.

B BOIHOM pacTBOpe KOHLEHTPAIMs THAPOKCH HOHOB paBHa 103monb/n1. Paccunrats pH sToro
pacTBopa.

Beraucnure pH 0,01 M pactBopa HCI.

Paccuuraiite pH 0,1 M pacTBOpa yKCYCHOM KHCIIOTBI, €CIIH

K: (CHsCOOH) = 1,75 - 10° Onpegenmuts pH pactBopa NHiOH, eciu
K: (NH4OH) = 6,3 - 10°,

Omnpenenuts pH 0,1 M pactBopa hocdoproii kucinotsl Kn(HsPO4)=7,52 - 103,  Kakyro
peaKkImIo cpebl OyIeT MMETh PACTBOP, B KOTOpoM KoHieHTpanus [OH ]= 0,01 M?

Paccuurats 3HaueHue  pH 0,2 M pacrBopa CH3COONa  comm, eciu
K, (CHsCOOH) = 1,75- 10°.
Paccuurats 3HAYECHHE pH 0,2 M pactBopa N&COs, ecnu 3HAaYCHHE

K, (H2COs) = 1,32- 107.
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7. Paccunrath 3HaueHne  pH 0,05M  pactBopa  couH NaHCOs, eciu
K. (HCO3) =4,7- 10™.

8. Paccunrars 3Hauenue pH 0,01 M pactBopa comu (NH4)2S , ecnu 3HaYeHHE KOHCTAHT
cnenyromue: K (H2S) = 6,1- 108, Ko (NH3) = 6,3- 10°.

9. Paccuntats 3Hauenue pH 0,05 M pactBopa kamus cynbdura, ecin K(H2S03) = 1,58 102,

10. Paccumrats 3nauenne pH 0,1 M pactsopa comu NH4Cl , ecm K, (NH4OH) = 6,3- 107,

11. Onpenemuts pH 0,5 M pactBopa xenesa (111) xnopuna, K(Fe(OH)3s) = 1,82- 102,

12. Beraucnuts pH pactBopa ximopuaa ammonus ¢ korueHtpanueit conu C(NH4Cl) =0,1 momns/m.

13. Hamummre ypaBHenue ruaposmsa comrn CH3COONHs. Yikaxute peakuuro cpeabl, ecim Kji
(CH3COOH) =1,8- 10°moms/n. Ky (NH4OH) = 1,8- 10°moms/m1.

CI/ITyaHI/IOHHbIe 3agavau

1. N30pITOUHOE CONEp)KAaHWE KHUCIOTHI B IKEIyJOYHOM COKE MOXKHO HEUTpPaJIH30BaTh
menoysto. OOBSICHUTE, TOYeMy THAPOKApOOHAT HATPUS TIPUMEHSETCS B MEIUIIMHE TIpU
MOBBIIIEHHOW KHCJIOTHOCTH JKETYAOYHOTO coKa. OTBET MOATBEPANTE COCTABICHUEM TPOTEKAOIINX
IIPU 3TOM peaKiui?

2. Conu, nmapmwue Npu THUAPOJIH3E CHUIBHOIIECIOYHYIO Cpeay, HE TPUMEHSIOTCS s
MOJIOCKAHWH, TaK KaK BBI3BIBAIOT MoBpexkaeHue kieTok. Kakyo u3 coneir NapCOs nmn NaHCO3
HEJIb3s MPUMEHATHh B MEIMIIMHE JJI NOJIOCKaHU. OTBET MOTUBUPYHITE.

3. Psan coneit ( CuSOs4, ZnSO4, AGNOs 1 1ip.) IPUMEHSIOT B MEAUIIMHE B HEOOJBIITNX
KOHLIEHTPALMAX KaK BSDKYIIME UM MECTHBIE MPOTHUBOBOCIAIUTENbHBIE CpelacTBa. UTo sBiseTcs
OJIHOM M3 OCHOBHBIX MTPUYHUH BSIKYILETO U MPOTUBOBOCHAIMTENBHOTO JEUCTBUS 3TUX COJIEH?

4, Kakas peakuus nexur B ocHoBe mnpumeneHus Alx(SOs)z  mns ouwmctku BObI?
Hanumure ypaBHeHUe JaHHOW peakiuu?

KpuTtepuu onieHKH TeKylero KOHTPOJIsl yCleBaeMOCTH (CUTyallHOHHbIE U pacuyeTHbIe
3aJa4m):
«OT1nnyHON:
OTBeT Ha BOIIPOC 3a7a4uu JaH npaBuibHBIN. OOBsCHEHNE X0/1a € pPelIeHHs Mo poOHOE,
MOCJIeI0BATENIbHOE, TPAMOTHOE, C TEOPETUUESCKMMH 000CHOBAHUSAMU (B T.4. U3 JICKITAOHHOTO
Kypca), C HEOOXOAUMBIMH CXEMaTHUYECKUMHU W300paKeHUSIMU,0TBETHI Ha JIOMIOTHUTEIIbHBIE
BOIIPOCHI BEPHBIC, YETKHE.

v «Xopoioy:
OTBeT Ha BOIPOC 3aJa4M JaH MpaBUIbHbINA. OObICHEHHE X0/1a €€ PEIlEHUs OAPOOHOE, HO

HEJOCTAaTOYHO JIOTHUYHOC, C CAMHUYHBIMHU omrOKaMu B ACTAIAX, HCKOTOPBIMU 3aTPYJHCHUAMU B
TECOPECTHUICCKOM 000CHOBaHUH (B T.49. U3 JICKIITMOHHOTI'O MaTepI/IaJ'Ia), B CXCMAaTUYCCKUX
I/I306pa)KeHI/I$IX 1 OTBETHI Ha JOMOJIHUTCIBHBIC BOIIPOCHI BEPHBIC, HO HEAOCTATOYHO YETKHE.

v «Y TOBIIETBOPUTEIBLHOY:
OrtBer Ha BOIIPOC 3aJa49u JaH HpaBHHBHBIﬁ. OObscHeHHE xoJa eé peumeHus HEJOCTATOYHO

MOJIHOE, HEMoCIeA0BaTeIbHOE, C OIIMOKaMHU, CIIa0BIM TEOPETUIECKIM 000CHOBAaHUEM (B T.HU.
JIEKIIMOHHBIM MaTepUajIoM), CO 3HAUUTEIHHBIMU 3aTPYAHEHUSIMHU U OITUOKAMU B CXEMaTHUYECKHUX
M300paXKeHUSX, OTBETHI Ha JOTIOTHUTEIbHBIC BOMPOCHI HEAOCTATOYHO YETKHE, C OMTUOKAMH B
JeTaasx.

v «HeynoBIETBOPUTENLHOY:
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OTBeT Ha BOIPOC 3a7auu JaH HeMpaBWIbHbIN. OObsICHEHHE X0/1a €€ pelleHus JaHO
HEMOJIHOE, HEMOCIIEI0BATEIbHOE, C IPYOBIMU OITMOKaMH, 0€3 TEOPETHIECKOT0 000CHOBAaHHMS (B T.H.
JIEKIIMOHHBIM MaTE€pHUaIOM); OTBEThI Ha IOTIOJIHUTEIbHBIE BOIIPOCHI HETIPABUIIbHBIE (OTCYTCTBYIOT).

KOHTPOJIBHBIE PABOTbI
KonTtpoabHnas padora Ne 3

Pa3nes 2. . OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHNS XMMHUYECKUX MPOIIECCOB
Koa xonTpoaupyemoii komnerenuuun OITK-1 M onk-1-2.
[13.5. DHepreruka XuMHUUECKUX peakiuii .3akoH ['ecca u cneACTBuUs U3 HETO.

BunerNel

1. Xumuueckas TEPMOIMHAMHKA KaK TeopeTHYecKas OCHOBa OMOHEPreTHKH.
2. BBIYHCITUTH M3MEHEHHWE JHTAJIBIUHM B CTAaHIAPTHBIX ycinoBusiX peakmuu  4NH3p)+50::) =
ANOq) + 6H2Or) ecnm  craHmapTHBIC SHTAJIBIUM OOpa30BaHUS BEIIECTB YYAaCTBYIONIUX B
peakumu  paBHbl:—  46k/[x/™Monbs (NH3);91 x/bx/moms (NO);— 286 xJ/bx/moas (H20).
a)— 1168  6) 896 B) 448 r)-448

3. Ha ocHoBaHuM 3akoHa ['ecca paccuuTaiTe SHEPreTUYECKHE 3aTpaThl CTYAEHTA 32 CYTKH, €CIIA B
CYTKH OH ymoTpebmnser: 8 r Oenka, 80 r xupos, 400 r yrieBo10B. [Ipu cropanmu 1 r Oenka,
JKUpa, yraeroaoB Beiaensercs 4,2; 9,5; 4,3 k/[’>k COOTBETCTBEHHO.

a) 2514 6) 2500 B) 3000 r)3200

Kpurepun ouneHku TeKylero KOHTpPOJIfl ycneBaeMocT ( KOHTPOJIbHas padoTa):
«OTINYHON:
CryneHT umeeT rryooKue 3HaHHs yueOHOro MaTrepHasa o TeMe MPaKTUYECKOTO 3aHATHS

«DHepreTrKa XMMHYECKUX peakiuii .3akoH ['ecca u cnencrBus u3 Hero». ChopMmynuposai u
W3JI05KUJT TIOJTHBIN M IPaBUJIBHBINA OTBET HA TEOPETUUECKHI BOIIPOC C COOIIIOICHUEM JIOTUKHU
u3noxxeHue matepuana. [IpaBmibHo pemmi u 0GopMui NpeuioKeHHbIE 3a1aHusl.

«XopoIioy:
CryneHT noka3zaj 3HaHHsS yueOHOro MaTepHualia, yCBOUJ OCHOBHYIO JIUTEpaTypy. B muceMeHHoM

(I)opMe ACMOHCTPHUPYET 3HAHUA TCOPCTUUCCKOT'O U ITPAKTUYCCKOI'O MaTepuajia 1o JAHHOM TEMCE,
AOITYyCKad HE3HAYUTCIIbHBIC HE TOYHOCTU B OTBCTC HA TeOpeTI/I‘{GCKI/Iﬁ BOIIPpOC UJIHN Oq)OpMJ'IeHI/Ie
OTBCTA Ha IIPCAJIOKCHHBIC 3a/IaHN .

«Y 1OBJIETBOPUTEILHO:

CTy,[[eHT B ICJIOM OCBOUJI MaTepurall IIPAKTHUICCKOI'O 3aHATUSA, HO 3aTPYAHACTCS C HpaBHHBHOﬁ
OLICHKOM HpeI[J'IO)KeHHOI\/’I 3aaadu, 1act HEIOJIHBIN OTBET Ha Hpe,[[J'IO)KeHHHﬁ TGOpeTI/I‘leCKI/Iﬁ BOIIPOC

«HeyaoBIETBOPUTEILHOY:

CTy,[[eHT HMECT CYHICCTBCHHLIC Hp06eJ'H:>I B 3HAaHUAX OCHOBHOI'O yqe6H0r0 MaTrepurajia
MPAKTUYCCKOT'0O 3aHATHS, ITIOJTHOCTBIO HC PACKPBLI COACPKAHNUEC BOIIPOCA, 1A€T HE BEPHYIO OLICHKY
CUTYalllU B IIPCJIOKCHHBIX 3a/IlaHUAX, HC ITPABUJIbHO UX PCIIACT. HCYI[OBHGTBOPI/ITCHBHH_H OIICHKa
BBICTABJIACTCA CTYACHTY OTKAa3aBIICMYCA IMCbMCHHO OTBCYATh HAa BOIIPOCHI BApHUaHTaA.

COBECEJJOBAHME ITO KOHTPOJIbBHBIM BOITPOCAM
Paznen 1BBenenue B o0I1yI0 XUMHUIO.
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Koa xonTpoaupyemoii komnerenuun OITK-1 W/lonk-1-2

II3Nel. BroaHoe 3aHsaTHE.

1. TlpaBuna paboTel B XuMUYecKoil abopatopun. TexHuka 0€30MacCHOCTH U OKa3aHHE IEepBOM
IIOMOIIIH.

2. XUMU4YecKue BUbI BelllecTB. PU3nYecKre U XUMUYECKHE CBOMICTBA BEIIECTB.

3. Uucrora XMMHYECKUX BemecTB. KBanmdukanus WX YHCTOTBI: «UUCTBIM», «UUCTBIA IS

aHAIN3a», «XUMUYECKU YUCTBIN» U Jp.

4. MeTo1bl OTIPE/ICIICHUST YUCTOTHI BEIECTB: (PU3NICCKHIE U XUMHYCCKHUC.

5. HucroTa JeKapCTBEHHBIX BEIIECTB.

6. MeToapl OYMCTKM XHMHYECKHX BEIIECTB: IMEPEKPUCTAUIM3AIIMSA, BO3TOHKA, JAUCTHILISIUS

(meperonka).

Kpurtepuu olieHKH TeKYIero KOHTPOJIsSI yCIieBaeMOCTH
(cobeceoBaHue 0 KOHTPOJILHBIM BONIPOCAM):

4 «OTINYHOR:

CrymeHT uMeeT TIIyOOKHME 3HAHUS Y4eOHOTO Marepuajia Mo TeMe JaHHOTO 3aHSTHS,
chOopMyITUPOBAJT TOJHBIA W TMPABWIBHBIA OTBET Ha BOMPOCHI TEMBI 3aHSATHS, C COOJIIOJICHUEM
JIOTUKHU WU3JI0XKCHUA MaTepI/Iaﬂa, ITIOKA3bIBACT YCBOCHI/IG B3aUMOCBA3HU OCHOBHBIX HOH?[TI/Iﬁ nu
TepMI/IHOB, CMOI' OTBCTHUTHL Ha BCC yTOI-IHﬂIOHII/Ie U JOIIOJIHUTCIIbHBIC BOHpOCBI. CTy)IeHT
HeMOHCTpI/IpyeT 3HAHUA TeOpeTquCKOFO n HpaKTI/IquKOFO MaTepI/IaJ'Ia I1I0 TCMC 3aHATUA.

4 «Xopomoy:

CTygeHT moKasaln 3HaHME Y4eOHOTO MarepHana, yCBOMJ OCHOBHYIO JIMTEPATYpPY, CMOT
OTBCTUTH IIOYTHU IIOJHO HA BCC 3aJaHHBIC AOIIOJHUTCIIBHBIC U yTO'-IHfIIOHII/Ie BOHpOCBI. CTyJIeHT
JIEMOHCTPHUPYET 3HAHUS TEOPETHYECKOTO M IPAKTHUECKOTO MAaTepHala 10 TEME 3aHATHUS, TOIyCKas
HE3HAYUTENIbHbIE HETOYHOCTH.

v «Y IOBJIETBOPUTEIILHO:

CTygeHT B LEIOM OCBOMJ MaTepual IPaKTUYECKOTO 3aHATHsA, OTBETWI HE Ha BCE
YTOYHSIONIME U JONOJHUTENbHBIE BOMpPOCchl. CTyIEHT 3aTpymHSETCs C HPaBHIIBHONW OIIEHKOM

MPEII0OKEHHOTO0  BOMpoca, JaéT HEMOJHBIH OTBET, TPeOYIOUIMil HABOJAAIIMX BOIMPOCOB
MIpernoiaBaTes.

v «HeynoBneTBOpUTEILHON:

CryzneHT uMeeT CyIIeCTBEHHBbIE MPOOeNnbl B 3HAHMUSIX OCHOBHOTO yueOHOro MaTepuana
MIPAKTUYECKOrO 3aHITUS, MOJHOCThIO HE PACKpbUI COJEpkaHHE BOMPOCOB, HE CMOI OTBETUTH Ha
YTOYHSIOIINE M JIOTIOJHHUTEIbHbIE BOMPOChl. CTyneHT Ha€T HEBEpHYIO OILIGHKY CHUTYalluH,
HEMpPaBWIBHO BBIOMpPAET alroput™m JaeicTBuil. HeynoBneTBopuTenbHas OLIEHKA BBICTABISETCS

CTYACHTY, OTKAa3aBIIEMYCs OTBCUATb HAa BOIIPOCHI TEMbI ITPAKTHUYCCKOI'O 3aHATUA.

3) TunoBble 3aJaHus JAJ5 OLleHUBAHUS Pe3YJIbTATOB C()OPMHUPOBAHHOCTH
KOMIIeTeHIIUH HA YpoBHe «Biaagers» (pemars ycaoKHEHHBIE 33/1a4d Ha OCHOBE IPUOOPETEHHBIX
3HAHW, yMEHUH U HaBBIKOB, C MX MPUMEHEHHUEM B HETUIUYHBIX CUTYaIUsIX, (GOpMHUpYyeTCs B
MPOIIeCCe MPAKTHUYECKOM eSITEbHOCTH):

KOJIVIOKBHUYM.
Pa3nes 2. OcHOBHBIC 3aKOHOMEPHOCTH NPOTEKAHNA XMMHYECKHX NPOLECCOB

Kon koutpoaupyemoii komnerenunu OIIK-1 M/onk-1-2
I13.10.KonnuratuBHEIECBONCTBAPACTBOPOB.

KOHTpOHLHbIe BOIIPOCHI U 3aIaHUA

1. KosmuraTuBHbIe CBOMCTBA PaCTBOPOB(AATH ONPEAETICHUE U MIEPEUUCIIUTh)

2. 3axoH Payns u cnencTBus U3 Hero.
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3. D0ynuockonuyeckas 1 KpUOCKOIIMYecKasi KOHCTaHTbl. MeTo bl 30YIMOCKONIUN ¥ KPUOCKOTIHH.

4. OcMOC ¥ OCMOTHYECKOE JaBlieHUe. PoJib 0cMOca 1 OCMOTHYECKOTO JIABJIEHUS B OMOJIOTMYECKUX

CucremMax.

5. 3akon Bant-I'odda m1s HEINEKTPOIUTOB U SIEKTPOJIUTOB. M30TOHNYECKUN KOA(DDHUIIMEHT, €ro

(bU3NIECKUii CMBICIL.
6. ['vno-, runep-, N30TOHNYECKUE PACTBOPHI. PacTBOPHI M30 TOHMYHBIE KPOBH.

7. SIByIeHME MIa3MOJIN3a, TEMOJIN3a U H300CMHUH.

3amauu

1. B 300 r Bogs! pactBopunu 0,5 Mosist MoYeBUHBI. HaiiT MOHMKEHHE TaBICHUS HACBHIIIEHHOTO
napa BoJbl Haj pactBopoM 1pu 100°C (po=101,3 klla).

2. B 720 r Boasl pactBopuiu 1 Mosib GpykTo3bl. HaliT moHmxeHue JaBieHus napa pacTBOPUTEINS
Haj pactBopom 1ipu 100 °C (po = 101,3 «IIa).

3. B 180 r Boasr pactBopmit 6 T moueBuHbl ¢ M (CO(NH2)2) = 60 r/mons. Haiitu naBnenue mapa
pactBopuTens Haj pactBopoMm MoueBuHBI Ipu 100°C (po=101,3 Ila).

4. Haitnute temnepatypy kumenus 0,1 mons/kr pactBopa NaCl (i = 1,92), a Ka6 = 0,563.

5. PaccuuTaiite, npu Kakoil TeMIleparype HOJDKEH KPUCTALIU3UPOBATHCS PAcTBOP, COACPIKAIIMIA
250 r rroko3sl B 1 71 Bosiwl (Kip = 1,86).

6. IIpu pactBopenuu 5 r BemiectBa B 200 T BOABI MOJIY4aeTCs PacTBOP, KPUCTALIUZUPYIOIMIHIICS
npu -1,45 °C. Onpeznenure MoseKyisipayro Maccy Bemiects. (K = 1,86).

7. Berancnure ocMoTH4eckoe jaaBienue (B kl1a) pactBopa He anekTponuTa, coaepsxkamero 0,2 MoJib
BemecTBa B 44,8 1 pactBopa. R=8,31 klla in/moinb-K.

8. B 4 1 Boap! pactBopuisin 1 mouib rimtoko3bl. KakoBo ocMoTrdeckoe aaBieHue pactBopa mpu 0°C?
R=8,31 xIla n1/monp-K.

9. B 22,4 1 Boabl pacTBOPHIM 2 MOJIb MOYEBHUHBI. KakoBO 0CMOTHYECKOE JIaBJICHUE pacTBOpa MpH
0°C? R=8,31 xIla a1/monn-K.

10. imeetcs 200 r pactBopa riaroko3sl (CeH1206), comeprkariero 7,2 r paCTBOPEHHOTO BEIECTBA.
Temneparypa pactBopa paBHa 27°C. Berunciuth ocMoTHUECKOE JaBiieHHe pacTBopa. R=8,31 klla
a/moas K

11. B xakom oO6beme BoAbI clieayeT pacTBOpuTh 0,5 MOJIS HE EKTPOINTA, YTOOBI OCMOTHYECKOE
nasnenue pactsopa npu 0°C pasnsuiocs 1 atmM? R=0,082 atm n/mons-K.

CuryanuoHHbIE 32124
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1. Ilpy naToJIOrMYeCKUX COCTOSIHUSX B OPraHU3ME MOT'YT BO3HUKATH Pa3/IM4YHbIE BUJbI OTEKOB!
3aCTOMHBIE OTEKH (IpU MEXAHUYECKUX IIOBPEXKJIEHUSAX), CEpPHACUHBbIE OTEKH, OTEKU IpHU

TUTIONIPOTEUHEMHUSIX (CHMKEHUE KOHILIEHTPAIlMU B KPOBU) U JIp.

a) OObACHUTE MEXaHW3M BO3HMKHOBEHHS 3aCTOMHBIX OTEKOB, HCHOJB3YysSd CXeMy (U3UKO-

XUMHUYECKOH peryssiiiy BOIHO-COJIEBOIO OOMEHa.

6) KakoBs1 (1)H31/IKO-XI/IMI/I‘-IGCKI/IG OCHOBbBI BO3HHUKHOBCHHUSA CEPACYHBLIX OTCKOB, OTCKOB IIpH

TUIONPOTENHEMUSX?
B) Kakue Bubl 0TEKOB BbI 3HaeTe?

2. bonpuiyro omacHOCTb Ui JKU3HU OOJBHOTO NPEACTABIAIOT OTEKW MO3ra, JIEKUX, IMpHU
KOTOPBIX OJHUM M3 CIIOCOOOB OKa3aHUs MOMOIUIY SIBJISETCS] BBEJCHUE TUIIEPTOHUYECKUX PACTBOPOB

TJIFOKO3HI.

a) [loueMy mpu yrpo’KarmIKX *KU3HU OTEKOB MO3Tra, JIErKUX 00JIHLHOMY BBOJST THIEPTOHUYECKUN
pPacTBOP TITFOKO3BI?

0) Kakue npenmyiecTBa UMEIOT PaCTBOPHI TIIFOKO3bI TIEPE]T paCTBOPAMH HATPHs?

B) [loueMy mpu oTekax HEJOMYCTUMO yIOTpeOieHue coyei?

3. T'uno- ¥ rUNepTOHUYECKUE PACTBOPHI HAXOIAT IIMPOKOE NMpUMEHEeHHe B Meaunuue. s
MPaBUWJIBHOTO OKa3aHUsl MOMOIIM OOJBLHOMY Bpay JIOJDKEH 3HATh (PU3UKO-XMMHUYECKHE OCHOBHBIE
CTaJIMU TUIO- U TUIIEPTOHUYECKUX PACTBOPOB.

a) OOBSCHUTH, TIOYEMY TMPH ALICPIHYSCKUX PEAKIIHIX, COMPOBOXKIAIOMIMXCS OTCKAMH TKaHEH, B
OpraHu3M BBOJAT KOHIIEHTpHpoBaHHbIe pacTBopbl CaClz (10%), riaroko3sl (20%).

06) OObacHUTE MEXaHW3M MPOTUBOMUKPOOHOTO JEHCTBUS TUIEPTOHHMYECKUX PaCTBOPOB,
MPUMEHSIEMBIX U1 IPOMbBIBAHUS U 00pabOTKH paH.

B) [loueMy Henb3s BBOAUTH B OpPraHu3M B OOJIBIIMX KOJMYECTBAX TUIO- WU TUIEPTOHUYECKHE
pacTtBOpbI?

4, HapymeHI/I;I QJICKTPOJIUTHOI'O W BOIHOI'O obMeHa B OpraHu3MeE MOTI'YyT IPUBECTU K
H606paTI/IMHM n JICTAaJIbHBIM U3MCHCHUSAM B HHC

a) Kakue n3MeHeHMsI BBOJIHO-COJIEBOTO OOMEHA MPOUCXOJAT NMPHU BBEACHUU OOJBLINX KOJIHYECTB
0eccoJIeBBIX KHUAKOCTEH OONBHBIM O HapylleHHOH (yHkuuel novek? K kakuMm mocieacTBUsAM JUIs
00JIBHOTO 3TO MOXET IPUBECTH?

6) HpI/I BBCACHUU OOJIBIIIMX KOJUYECTB COJIEBBIX M30TOHHUYECKHX pacTBOPOB MOT'YyT Ha6J'IIO,Z[aTLCH
OTEKH KOHEYHOCTEH W JerkuX. OObsSCHHUTE (I)I/I3I/IKO-XI/IMI/I‘-IGCKI/II71 MCXaHU3M BO3HHKHOBCHHUA J3TUX
OTCKOB.

B) Kakue HapyiieHuss BBOJHO-COJIEBOTO OOMEHAa MOTYT HACTYMaTh MPU YINOTPEOJICHUH MOPCKOM
BoJibI? (KoHIeHTparms Na™ B Mopckoii Bojie B 2 pasa BHIIIE, YeM B KOHIIEHTPUPOBAHHOW MOYE).
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5. Ta30Bble TaHTPEHBI BBI3BIBAIOTCS MHUKPOOAMHU, Pa3MHOXKAIOUUXCS B OECKUCIOPOIHBIX
yCIOBHAX B IIyOMHE paH W OMEPTBEBIIMX TKaHEH. IIpW jeueHHH ra3oBbIX T'aHTPEH MPUMEHSIOT
METOJ| TUIepOapHUECKOi OKCUreHanuu. MOTHBHpPYHTE BO3MOXKHOCTh mpuMeHenus merona I'bO,
OCHOBBIBASICh HAa 3HAHWUU (U3UKO-XMMHUYECKHX OCHOB PACTBOPHMOCTH Ta30B B OHOJIOTMYECKHX

KUIKOCTAX.

6. Ilpu ObicTpOoM TMOABEME BOAOIA30B M3 IIyOMHBI MOXKET BO3HUKHYTh KECCOHHasi OO0JIE3Hb,
MPECTABIIAIONIAst OOJIBIIYIO OMACHOCTD JUIA TKaHU. Vcronb3yst 3HaHHe (PU3HKO-XUMUYECKUX OCHOB
pacTBOPUMOCTH Ta30B B OMOJIOTMUYECKHUX JKUIKOCTSIX, OOBSCHUTE MEXaHH3M BO3HHKHOBEHUS
KeCCOHHOM Oosie3Hu. [louemy 3aMeHa a30Ta rejiMeM B JIbIXAaTENBbHBIX CMECSIX YCTPaHSAET ONACHOCTb

BO3HUKHOBEHUS KECCOHHOU Ooe3Hn?

Kpurepuu onieHKH TeKylero KOHTpoJIsl ycreBaeMocTH (KOJJIOKBHYM):

«HeynoBIETBOPUTEIHLHO:

3nanusa: CTyIeHT HE CHOCOOEH CaMOCTOSITENIbHO BBIJICIUTH TJIABHBIC IOJIOKEHUS B H3Yy4aeMOM
Marepuaie aucuuiuiiHe. He 3HaeT W He TOHMUMAeT 3HAYHMTENbHYI0 WJIM OCHOBHYIO YacTh
MPOrpaMMHOI0 MaTepuasa B Mpejeaax NoCTaBICHHOr0 BOIIpoca.

Ymenusa: CTyIeHT HE yMEET NMPUMEHATh HEMOJHBIE 3HAHWS K PEIICHHWIO KOHKPETHBIX BOMPOCOB U
MPEJI0KEHHBIX CUTYaIllMOHHBIX 3a]1a4.

Hagpiku: CTyaeHT He BiaJeeT MpakKTHYECKUMU HaBbIKaMU PEIIECHUs 3a]1a4 JAaHHOTO pa3zena.

«Y IOBJIETBOPUTECIIHLHOY

3nanusa: CTyAeHT YCBOWJ OCHOBHOE COJEpKaHWE IUCHUUIUIMHBI, HO HMMEET MpoOesbl yCBOEHUS
Marepuaia, He MPEMATCTBYIONIME NaJIbHEHIIEMYy YCBOSHHIO Y4eOHOro Marepuajga 1O JUCIUTIINHE
«Xumusi 00IIass U HeopraHuveckas». VMMeeT He CUCTEMaTH3MPOBAHHBIE 3HAHWS 10 TMPEIBLIYIIAM
pasnenam. Matepuan uznaraet ¢pparMeHTapHO, HETIOCIE0BATEIHHO.

VYmenusa: CTyAeHT HENMOCJIEA0BATEIbHO U HE CHUCTEMAaTHU3UPOBAHO YMEET MCIOJIb30BaTh HEIMOJIHBIE
3HaHUS Marepuaia, 3aTPyIHSETCS MPU MPUMEHEHUH 3HAHWK HEOOXOIMMBIX I peIeHUs 3aJaHui
JAHHOTO pa3jiena Mpu 0ObICHEHUH KOHKPETHBIX IOHATHI M 3aKOHOB.

HaBbiku: CtyneHT gomyckaeT OMIMOKM M HETOUYHOCTH NpPH HamucaHuu (GOpMylT U YpaBHEHUU H
KCTMOJIb30BAHUHM TEPMHUHOJIOTUH.

«XO0pouIoy:

3nanusa: CTyoeHT CHoco0eH CaMOCTOSITENbHO BBIICIWTH TIJIaBHBIE TMOJIOKEHHUS B H3y4aeMOM
Matepuane. I[loka3piBaTh 3HAHUSI JaHHOTO paszziena. Jlaer MOJHBIA W TpaBWIbHBIM OTBET Ha
MOCTABJICHHBIM  BOMPOC, HO JOMYCKAaeT HE3HAYUTENIbHbIE OIIMOKM U HETOYHOCTH IIpHU
BOCITPOM3BEIEHUU TEPMUHOB U (OPMYJ, IOMYCKaeT HETOYHOCTH B HANMCAaHUU YpaBHEHUU , He
HCKaXXaIOIIUE UX CYIIIHOCTH.

VYMeHus: YMeer caMOCTOSITEIbHO BBIJICTUTh TJIABHBIE TIOJIOKEHHMS B H3y4aeMOM Marepuale,
MIPUBOJIUTH IPUMEPHI, TOATBEPKIAIONINE UX 3HAYUMOCTh B OMOJIOTUM U MEAMIIMHE, JeNaTh BHIBOJIBI.
YMeer ucnoJib30BaTh MOJYYEHHBIE 3HAHUS HA MPAKTUKE, BJIAJICET HAYYHOU TepMuHosorueil. CTyaeHT
BJIaJICET MAaTE€pUAJIOM JAaHHOTO paszjena AUCIUIUIMHBI, HU3JaraeT ero IMOCJelI0BaTeIbHO, IOIMYCKas
HE3HAYUTENIbHbIE OITUOKU U HETOYHOCTH, HE 00JaJaeT TOYHBIMU HaBBIKAMH PaOOTHI CO CIPABOYHOU
TUTEPATypPOl, MPABUIBHO OPUEHTUPYETCS, HO paboTaeT MEIJIEHHO.

«OT1iInyHOY:

3uanus: CTyIEHT CaMOCTOSATEIBHO BBIJENSET IIaBHBIC MOJIO0KEHHS B M3y4aeMOM pa3Jielie ¥ CocoOeH
KpaTKO U MPAaBUJILHO OXapaKTEPU30BaTh OCHOBHBIE 3aKOHBI U SIBJICHUS.
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Ymenus: CTyleHT yMeeT COCTaBIIATh MOJIHBIN U IPaBUIIbHBINA OTBET HA OCHOBE U3yYEHHOIO
Marepuaa, BbLIEIATh TJIABHOE, OATBEPKAATh OTBET PA3IIMYHBIMU IPUMEPAMH, CAMOCTOSITEIIBHO U
apryMEHTUPOBAHHO

INPOBEPKA ITPAKTUYECKHUX HABBIKOB (PacuerHo-rpajguueckas 3aga4a)

Pa3zzen 2. OcHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHX
Koa xourpoaupyemoii komnerenuun OITK-1 M/lonk-1-2
[13.6. Xumnueckass KHHETHKA.

JlabopaTtopnasi padora Ne 2.
3aBHCHMOCTH CKOPOCTH XUMHUY€CKOH pPeaKkiuu OT
pa3ianyHbIX (aKTOpOB
Onoim Ne 1.3aBUCHUMOCTb CKOPOCTH XHMHYECKOI peaKkuMy 0T KOHIEHTPAUUH

B tpu npoOupku Hamuth pa3zdasneHssiit 0,1 M pactBop tnocynbsdara Hatpus NaeS,O3 — B iepByto
2 M1, BO BTOPYIO — 4 MJI, B TpeThI0 — 6 M. B mepByto mpoOupky 100aBUTH 4 MJI BOJIBI, BO BTOPYIO — 2
MJ, B TPEThIO BOJy HE A00aBisITh. B Kaxkayro npoOupky A00aBuTh 1Mo 2 MJ pa30aBiI€HHON cepHOM
KHUCIIOTBI U 3acedyb Bpems cekyHiaoMmepoM. Habmomate oOpazoBaHuME MYTH M 3aHECTH PE3YyibTaThl
OTIBITA B TAOJHILY.

Ne C \ \ \ T - BpeMsI C V- CKOPOCTh
p00upok | NaoS03 10 | NapS0s, H20, H2S04, M1 |06pasosanus NaxS0z ociie  jp. MyTH,
pa36., M MUIT MUIT MYTH, CEK. pas36., M DITB/CEK
1 0,1 2 4 2
2 0,1 4 2 2
3 0,1 6 - 2
[To maHHBIM TaGIULIBI BBIYUCIIUTE:
1. KonnenTpamuro THoCynbdaTa HATPHs B KaXI0H poOUpKe 1o hopMmyIie
C(Na,S,04) = C(Na,S,03)ucxV(Na,S,03)
V(06w p — pa)
(Na,5,05)

2. CKOpOCTh XUMHUECKOU PEAKIINH MPU KKI0M KOHIIEHTPAIMH 110 (hopmyJie

3. 3anucarb ypaBHEHUE PEaKIINU

NaeS203+ H2S0s—> NaeSOs + SO:T + S{ + H:0

4. Tloctpoutrhb rpauMK 3aBUCUMOCTH CKOPOCTHM XHMHYECKOH peakuud OT KOHIEHTPalUu
N&S:0s.

5. Coenatp BBIBOJI.

Onvim Ne 2. 3aBUCUMOCTH CKOPOCTH XUMHYECKOH peaKkuru OT TeMIlepaTypbl

B nBe kon6Ob1 HanmuTh 10 5 mut okcanara HaTpust NapCz04 , Mo 3 M1 KOHIICHTPUPOBAHHOUM CepHOU
KucnoThl U 1o 5 mu nepmanranata kamuss KMnOas. 3aceusr Bpems. Conepkumoe OJHOM KOJIOBI
HarpeTh, a JAPYI'yl0 OCTaBUTH Oe3 HarpeBaHus. HaOmromaTe 3a M3MEHEHHEM OKpackH pacTBOpa B
KoJjbax. 3aceub BpeMs oOecliBEUMBAaHUS pacTBOpa B 00eux Kojbax. Pe3ynmpTaThl OmbITa 3aHECTH B

TabnuIy.
Ne C Vv C \Y, \Y t- T - Bpemst V - CKOPOCTb
pimobl NapCo0s  NapCoOs |KMNnOs  |KMNOs  12SOsmnt  femniepaTypa,  |(Mcue3HOBEHMS PpEeaKIvH,
M MIT M MIT °C OKPACKH, CeK MOJIb/CEK
1 0,1 5 0,1 5 3 20
2 0,1 5 0,1 5 3 60

1. 3anucath cxemy peaklMy U ypaBHATH €e€.
NaCo04 + KMNO4+ HoSO4— NapSO4 + K2SO4 + MNSO4 + CO2+ H20-. Paccuurars
koHueHTpanuto KMnOs B mpoOupke ¥ CKOPOCTh PeaKIMK MPHU KaXI01 TeMiiepatype mo Gpopmyinam
C(KMnO,)ucxV (KMno, C(KMno,
C(KMn,) = S0t 0y catnoy)
3. ocTpouTh rpa)uk 3aBHCUMOCTH CKOPOCTH PEAKIIMU OT TEMIIEPATYpPHI.
4. CaenaTh BBIBOJI.
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Kpurepuu OLEHKH TeKylIero KOHTpoJs ycneBaemoctu (PacueTtHo-rpadpuyeckas 3axaua):

Paborta cunTaercs: «3a4TEeHHOMN»,ECIIN CTYACHT IIPaBUJIBHO M aKKYpaTHO 3aI0JIHUII
MPEUI0KEHHBIE TAOIUIBI BHECS B COOTBETCTBYIOIIUE Ipadbl 3KCIIEpUMEHTAIbHBIC TaHHBIC U JaHHBIC
IIOJIyUYEHHBIE ITyTEM MaTeMaTU4ecKuX pacyeToB. [1o pe3ynpTaTam MoJay4eHHbBIX BBIYMCICHUN
MPABUIILHO CTPOUTCS rpadUKy 3aBUCUMOCTH CKOPOCTH XUMUYECKHUX PEAKIMA OT KOHIICHTPALUU 1
temneparypbl. Ha ocHOBe 3THX HCClieOBaHMM CeIaHbl BBIBObI, IOTBEPKAAIOIINE 3aKOH
JercTByrONMX Macce u npaBuiio Baat-TI'odda.

PaGora «He 3acHUTHIBAaETCS», €CIH AOIMYIICHBI OIUOKH B pacyeTax, HeNPaBUIHHO MIOCTPOCHBI
rpaduKy, B 3a0JTHEHUH TAOJHII JOMYIICHBI HAPYIICHUS B €IUHHUIIAX U3MEPEHUS M 0003HAYCHUSX.
Cnenanbl BBIBOJIbI IPOTUBOpEYAILIE 3aKOHY JEHCTBYOIUX Mace U npasuity Bant-T'odda.

PE®EPAT
Pa3nea 1. BBenenue B 00111yt0 XUMHUIO.
Koa xontponmnpyemoii komnerenuun OITK-1 U ork-1-2.
I13.3. Ctpoenue aroma u nepuoanueckuii 3akoH [[.M.Menneneesa. [lepuoanueckas Tabiuia
AIIEMEHTOB.

Tembl pedepartoB

1.Kax 3710 0b1710 (MCTOPUS OTKPBITUSI CTPOEHHS aTOMa).

2. ATOMHO-MOJIEKYJISIPHOE YYEHUE B XUMUHU.

3. CoBpeMeHHBIE MTPEACTABICHHUSI O CTPOCHUH aTOMOB U MEPUOIMYHOCTH U3MEHEHHSI KX CBOMCTB.
4. DnemeHThl S-010Ka neproaudeckoi Tadbmuuel J[.11.Menneneena

5. DneMeHTH P-010Ka nepuoaudeckoit Tabmunel .M. Menneneera

Kpurepun oneHku TeKyuero KOHTpoJs (pedepar):
* HoBuzHa pedepupoBanHoro Tekcra: Makc. — 20 6amios;
* CTeneHb pacKphITUS CYLTHOCTH MpoOsieMbl: Makc. — 30 6aios;
* O60CHOBaHHOCTH BBIOOPA UCTOYHUKOB: Makc. — 20 6auios;
* CoOmroaenue TpeboBanmii K opopmMiIeHHIO: Make. — 15 6amios;
*['paMOTHOCTB: Makc. — 15 Gayos.

OuenunBanne pedepara:

Pedepar omnenuBaercs mno 100 OamwmpHOW 1IKane, Oandbl TEPEBOAATCS B  OLICHKH
yCIIEBAEMOCTH CJIEIYIOIUM 00pa3oM (0asibl YUUTHIBAIOTCS B MPOLIECCe TEKYLIEH OLIEHKH 3HAHUI
MPOrPaMMHOTO MaTepuana):

v/ 86 — 100 0amIoB — «OTIMYHOY,

v 70 — 75 GaIIoB — «XOpOLIOY;

v' 51 — 69 6a/I0B — «YIOBIETBOPHTEIBHO;

v MeHe 51 Gaia — «HeyIOBJIETBOPUTEIHLHOY.

6.2. HpOMQ)KyTO‘IHaﬂ aTTeCTalmd 110 UHTOoraM OCBOCHHUSA JUCHUIIJIMHBI

6.2.1. ®opma npoMe:KyTOYHOI aTTecTannu —3k3ameH. Cemectp 2

6.2.2. Ilpoueaypa npoBeieHHsI MPOMEKYTOYHOIM aTTeCcTalMMu.

Co0ecenoBaHue Mo OWJIETaM.
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6.2.3. IlpuMepbI BONPOCOB JIs1 MOATOTOBKH K IK3aMEHY.

1. CrpoeHue aroma: aTOMHOE SIpO, HYKJIOHBI (IIPOTOHBI, HEWTPOHBI), 3JIEKTPOHBIL. X
KpaTkas XapakTepucTuka. YeTpipe KBaHTOBBIX uHcha (n, 1, m, s), ux xapakrepuctuka. Opourais,
pasmep, (hopma, HaNpaBIEHHOCTb B IMpocTpaHCTBe. [logypoBeHb, ypoBeHb. DIEKTPOHHAS €MKOCTb
opbuTanu, NoAypOBHS, YPOBHS.

2. IlpaBwia QGopMUpOBaHUS IICKTPOHHBIX O0OJIOYCK aTOMOB — MPHHIAI HAWMEHBIICH
sHeprum, 3anper [laymu, mpaBwio ['yama. DnekTpoHHBIE (GOPMYIBI U AJIEKTPOHHO-CTPYKTYPHBIC
IMarpaMMbl  aTOMOB. ODMITUPUYECKOE IMPABHIIO COCTABJICHHUS JJICKTPOHHBIX (GopMyn. YeTsipe
CeMeiCcTBa AJIEMEHTOB, X KpaTKas xapakrepuctuka (mosoxenue B [1C 31eMEHTOB, 3JIGKTPOHHBIE
(hopMyITbI aTOMOB B 00IIIEM BH/IE, MPUHAICKHOCTh K METAJUTAM U HEMETAJLIaM ).

3. Ilepmommueckuit 3axon (I13). KoHCTpykuusi KOPOTKONEPHUOJHOTO  BapHUaHTa
nepuoguueckoit cuctemsl (I1C): mepuoapl, rpynmnel, noArpynmnbl. CBsi3b MEXIY CTPOEHUEM
AIIEKTPOHHOM 000JI0UKH U MoJI0keHneM snementa B [1C.

4. OpOuTanbHBIN pagnuyc, PHEPTUsS HWOHU3AIMH, CPOJACTBO K JJIEKTPOHY, OTHOCHUTEIbHAS
AIIEKTPOOTPHUIATENLHOCTD, IEPUOJUUECKUN XapaKTep UX U3MEHEHus. BropuyHas nepuoanyHOCTb.
5. Honbl mpocTble (3€MEHTapHbIE) U CIOXHbIE. THUIBI 3J€MEHTApHBIX HOHOB IO CTPOEHHUIO
ANeKTpOHHBIX 00oJouek. Monnsiil notenuuan. [lonspusytomiee neiicTBue HOHOB.

6. OCHOBHBIE THUIIBI XHUMHWYECKOW CBSI3U: KOBAJICHTHAs, WOHHAs, BOJOPOJHAS,
MeTaJUTMYECKas; WX KpaTKas XapakTepUCTHKa. [Ipumeppl COEMMHEHWH C Pa3IUYHBIMU TUIIAMH
CBsI3€H, UX CBOMCTBA (PaCTBOPHMOCTH B BOJE, (DU3MYECKOE COCTOSIHHUE, TeMIIEpaTypa TUIABJICHHUS ).
XapakTEepUCTUKN XUMUYECKON CBA3U: JIJIMHA, SHEPTHS, BAJCHTHBIA yroja. MeToa BAJICHTHBIX CXEM,
€ro OCHOBHBIC TOJIOKEHHS. J[Ba MexaHm3Ma 00pa3oBaHUs KOBAJCHTHOW CBSI3U. OJIEKTPOHHO-
cTpyKTypHbie auarpammbl dactuil: Hpz, H20, N2, Clz, NH3, NH4* , CO, CO2 u gp. Konuenuus
TUOpUIN3AIIY ATOMHBIX opOuTasneil. Tumpl ruOpuIM3anmu s- U p-opouTanei: sp, sp 2, sp 3 . Turmsl
CBsI3€H MO XapakTepy MepeKphIBaHUs aTOMHBIX OpOuTaneil: G- u m-cBsa3u. OJUHApHBIE U KpaTHbBIE
CBSI3H.

7. Tlongpuzauusi KOBaJ€HTHOU CBsi3U. MOHHAsI CBSI3b — MpENEIbHbIA ClIydail KOBaJE€HTHOM
noJispHo# cBsizu. [IpaBusio [Tonunra.

8. Kowmmnekcubie coenunenusi (KC). Omnpenenenue mnousitus KC. Crpoenune KC:
LEHTPATBHBIA aTOM, KOOPAWHAIIMOHHOE YWCIIO HEHTPAIbHOIO aToMa, JUTaH[bl, JOHOPHBIM aTom
JTUTaHJIOB, BHYTpeHHss u BHemHss chepa KC; nentarHocts nuranioB. [lepBuunas u BTOpUYHAS
muccouunanuss KC; koncranta Hectoiikoctu. Knaccudukanus KC: mo 3apsay KoMIIeKCHOM
YaCTHUIbl, IO TUITY JIMTAHJIOB, MO MPUHAJICKHOCTH K KjaccaM HEOpraHudeckux BeuiecTs. Okpacka
KC. buonornyeckast poss KC.

9. OcHOBHbIE NOHATHA TepMOAMHAMUKH. CUCTEMA; BUABI CUCTEM — OTKPBITBHIE, 3aKPBITHIE,
U30JIMpOBaHHbIE (MPUMEpPhl W KpaTKas XapaKkTepUCTHKa). BHYTpeHHss SHeprus; SHTaJIbINS;
MOHATHE 00 PHTPOIUM, KaK Mepe HEYNOPs0UEHHOCTH cucTeMbl; sHeprus ['nbbca, kak kpuTepuit
CaMOITPOM3BOJILHOTO MpoTeKaHus mnpouecca. TemmoBoi »ddekr peakuuu. TepmMoxuMuueckne
ypaBHeHus. 3akoH ['ecca, cieacTBus U3 HETO.

10.Xumuueckas kuHeTHka. [loHATHE 0 MeXaHU3ME pCaKkIuu. Peakuuun MMPOCTBIC U CJIOKXHBIC
(HapaJ]J'ICJ'ILHLIC, nOoCICa0BAaTCIIbHEIC, COHpSDKeHHBIC). MOJ'IeKyJBIpHOCTB pCaKknuu. CKOpOCTB
XUMHWYCCKUX peaKuHﬁ. (DaKTOpBI, BJIMAIOIIUC HAa CKOPOCTh XUMUYCCKHUX peaxunﬁ B 'OMOI'CHHBIX U
IreTCPOTCHHBIX CUCTCMAX.
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11.3aBUCHUMOCTbh CKOPOCTH pEaKIMU OT KOHLEHTpaluu pearupyromux Bemects. [lopsaok
peakiuu. 3akoH JaedcTByomux Macc. KoHCTaHTa CKOpoCTH, ©¢ (U3MYECKUH CMBICI.
12.3aBUCUMOCTh CKOpPOCTH peakuuu oT Temmeparypbl (mpaBwio Bant-I'odda). Dueprus
aKTUBALlMM; 3aBUCHMOCTb JHEPrMM aKTUBAlUM OT THUIA PEArupyrollUX 4YacTUll. AKTUBHbIE
MOJIEKYJIbI, aKTUBHBIM KoMILIEKC. CyIIHOCTb JEMCTBUS KaTaIn3aToOpOB.

13.06patumblie, HeoOpaTHMble W IMPAKTUYECKHM HEOOpAaTUMBbIE pPEAKLMU; MPUMEPHI ITHX
peakuuii. XMMHUECKOE paBHOBECHE. 3aKOH JAEHCTBYIOIMX MacC B NMPUMEHEHUH K XUMUYECKOMY
paBHOBecuto. KoHcranTta paBHOBecusi, e¢ (u3nueckuii cMpicia. CmernieHue (CIBUT) PABHOBECHS.
[Ipunnun Jle Hlatense.

14. lucniepcHble cUCTEMbI. XapaKTepUCTUKA UCTUHHBIX PACTBOPOB, UX pOJIb B (hapMaliuu u
MeauIrHe. XUMudeckas u pusndeckasi Teopuu pactBopoB. PacTBopuMocTs. DakTopsl, BIUAIONINE
Ha  pactBopuMocTh.  [Ipomecc  pacTBopeHHMs ~ Kak  (U3MKO-XMMMUYECKHH  IpoILEcC.
TepMoaunamuueckuit aHanu3 mpouecca pacTBopeHus. CrnocoObl BBIpAXKEHHS COJEpKaHUS
PacTBOPEHHOTO BEIIECTBA: MACCOBAsl OIS, MOJIIPHAS. KOHLIEHTPALIHSL.

15.PacTBOpUMOCTh TA30B B KHUIKOCTIX M €¢ 3aBUCUMOCTH OT MapIHMAIBHOTO JIABJICHHS
(3akoH ['enpu-/lampTOoHA) M TeMmepaTypbl. 3aBUCUMOCTh PACTBOPUMOCTH Ta3a OT KOHIICHTPAIUH
pPacTBOPEHHBIX B BOJIE ANIEKTpoauToB (3akoH .M. CeueHona).

16.Teopust  snekTposuTHdyecko  aucconranud. (OCHOBHBIE — TOJIOKEHUS  TEOPUU
anekTposutryeckod aucconmanuu C. Appenuyca. ['maparanus HOHOB. BiusHHEe TpUpPOIBI
PacTBOPHUTEII U IPUPOIbI PACTBOPEHHOTO BEIIECTBA HA IIPOLECC NUCCOLMALIHH.

17.IlonaTre O CUIBHBIX W CcHaObIX anekTposmrTax. CreneHb aucconmanuu. KoHcraHTa
muccoranuy. 3akoH pazOarieHuss OctBanmbaa. CMeleHHe paBHOBECHsST B PACTBOpPAx ClIa0BIX
AIEKTPOJIUTOB.

18. ducconmarust Boawl. MoHHOE mpom3BeneHue Bojabl. Bomopoansni mokaszatens (pH).
19.0rpaHn4eHHOCTh TEOPUHU KUCIOT U OCHOBaHUN AppeHuyca. [IpoTonuTudeckas TeOpusi KUCIOT U
ocHoBanuii bpencrena-Jloypu. OcCHOBHbIE TMOHATHS: NPOTOJUTHYECKAs peaKUUs, KHUCIOTa,
ocHoBaHue, aMPoauT. ConpsKeHHbIE Mapbl KUCIOTa-0OCHOBAHUE.

20.0Orpannuennocts Teopun bpencrena-Jloypu. DnekTpoHHasi TEOpUs KUCIOT U OCHOBaHUM
JIptonca. OCHOBHbIE MOHATHUS: KHUCIOTa, OCHOBaHME. [IpencTaBieHuMe O JKECTKMX U MSITKHX
KHCJIOTaX M OCHOBaHUAX, koHnenus JKMKO.

21.I'mapomutuueckue  mpouecchl. [uuaponus  coneil. [uupposnns, kak — pe3yibTaT
MOJIAPU3ALIMOHHOTO B3aUMOJAEHCTBUS MOHOB COJIM C MOJIEKYIaMU BOJAbL. MeXaHu3M TuApoJn3a 1o
KaTHOHY M 0 aHUOHY. ['MIponn3 ¢ TOUKM 3peHusl NPOTOIUTUYECKON TEOPUU KUCIOT U OCHOBaHUH.
I'maponus kak oOpatumsblii nponecc. Koncranta ruaponusa. BiusHue pa3nuyHbix (pakTOpoB Ha
paBHOBECHE MpOLIECcca THIPOIU3a.

22.0OnextpoHHas teopuss OB-peakuuii. OB-cBoiicTBa 31I€MEHTOB M HMX COEIUHEHUN B
3aBUCHUMOCTH OT NoJiokeHus 31eMeHToB B [IC. ConpskeHHbIE OKUCIUTENBHO-BOCCTAHOBUTEIbHbBIE
Mapkl.

23.CraniapTHble  OKHCIHTEIHbHO-BOCCTAHOBUTEIBHBIE  (DJIEKTPOIHBIE)  MOTEHIHAJbI
nonypeakuuid. Omnpexnenenue HampasieHuss OB-peakumii mo pasHoctH craHaaptHeix OB-
noreHuuanoB. [IpencraBnenus o BausHuu cpeapl (pH) Ha HanpaBnenne OB-peakuuit u xapakrep
00pa3yromuxcs MpoyKTOB.
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Buorennsie 3;1eMeHThI, HX KJIaccupuKanus, 0M0J0ru4yecKkas poJib

Knaccugukanus HeopraHU4ecKuX COSIMHEHHIA, UCIIOJIb3YEMbIX B MEIUIIMHE U (hapMaiiu
Toxcuunble 311eMeHTHI. CBSA3b MEXIY 3JIEKTPOHHBIM CTPOEHUEM, IoJ10keHHeM B I1C u
TOKcHuecKuM jeiictBueM (¢ nozuruit reopun JKMKO). Xumuueckre 0CHOBBI TOKCUYECKOTO
JIEUCTBUS HEOPTraHUYECKUX COCTMHEHUM.

buonorudeckas pons 6opa (B), amomunus (Al). Xumudeckre 0OCHOBBI aHTHCEITUIECKOTO
nevictBus kuciotsl 6opHoi (H3sBO3) n 6ypsr (Na2B4O7[110H20). Xumudeckne 0CHOBBI
aHTaUAHOTO NeiicTBus amoMunus ruapokcuaa Al(OH)s KauectBeHHOE 00HApYKEHHE HOHOB
QATIOMUHMUS, TAJUTUSL 1 OOPHOM KUCIIOTHI. Yraepo — CTpyKTypHasi OCHOBA BCEX
OpraHUYeCcKUX coenrHennil. buonornueckass posb (opranoren Ne 1) u KpyroBopoT yriepojia B
npupoje. KpemHuil kak MUKpPO3JIEMEHT, KOHLIEHTpAIUs B TKAHSAX OpraHu3Ma U ero
Oouosnoruydeckas poJib. [IpuMeHnenune coequHeHn yriaepoaa, KpeMHHUS U CBUHIIA B (hapMaluu
A30T 1 pochop — MaKpOINEMEHTHI, COJIEpKAHUE X B TKaHAX opranusma. JleueOHoe neiicTBue
HEOpPraHWYEeCKUX COeTMHEHU a30Ta U ¢pocdopa. MetreMornoOnHoBas TUIoKcus. . Tokcuueckoe
NeicTBUE coequHeHu azoTa u ¢ocdopa

buonornueckas posb Mbibsika (As), cypbmbl (Sb) u Bucmyra (Bi1). . Tokcnueckoe neiictue
COCTMHEHUH MBIIIbSIKA, CYpbMBI B BUCMYTa. KauecTBeHHOE OOHApyXeHUe coeuHeHi As, Sb
Bi.

Brosnorudeckas poJib KACIOPO/a: y9acThe B MPOIeccax JbIXaHus U okucieHus. O30H.
O30HOBBIH TIOSIC (CITO¥), €r0 3HAYECHHE JIJIs )KMUBBIX OpraHu3mMoB. Boaa, pois B
KU3HEICATCIILHOCTH KUBBIX OPraHU3MOB. Bojia, Kak KOHEUHBIH MPOIYKT MeTaboau3Ma. Poib
BOJIbI B MeAuLMHE, hapmanuu. [lepokeu Boopoaa Kak MpoOMeKyTOYHBINA TPOAYKT
MeTtabom3ma. CriocoOHOCTh MEPOKCHIA BOI0OPO1a 00pa30BhIBaTh CBOOOAHBIC paarKaibl. Poib
CBOOOJHBIX PAJIUKAJIOB B Pa3BUTHH OMYXOJIEBBIX POLIECCOB, B CTAPEHUU OpraHU3Ma.
JlexapcTBEHHBIE MpenapaThl KUCIOPOaa, BOAbI, IEPOKCHIA BOAOPOIa. XUMHUECKHUE OCHOBBI
AHTHCETITUYECKOTO U JIE30J0PUPYIOLIETro NEHCTBUS MEPOKCUAA BOAOPOIa. XUMHUECKHUE OCHOBBI
OTPULATENILHOTO BO3/IEHCTBUS 030HA HAa OPraHU3M YEJIOBEKa.
buonoruueckas poiis cepol u cenena. CoaepxaHue cepbl U celieHa B OpraHu3Me YeJIOBeKa.
[IpumeHeHue cepbl U ee COeIMHEHUI U coelMHeHui cenieHa B MeauuuHe . KauectBeHHOe
0OHapyKeHHE THOCYJIb(aT-HOHOB, CEPOBOAOPOJIa U Cyab(Pua-noHOB, okcuaa cepbl (IV).
buonoruueckas pons dpTopa, xsopa, 6poma, ioaa. Cogep:xaHue B OpraHu3Me 4eaoBeKa (MaKpo-
1 MUKpo3JeMeHThl). [Ipumenenre coequHeHmit xjiopa, Opoma, Hojaa B MEAUIIMHCKON MTPAKTHKE
KauecTBeHHBIE peakIy Ha raJIOTeHUI-MOHBI. TOKCHUECKOe AeHCTBHUE COSTUHEHHI TalOreHOB .
buonoruueckas pons xpoma u MmosmbaeHa .Coiepikanue B opranusme yenoBeka buonorunueckas
poJIb XpoMa B MeTaboau3Me yriieBooB. MonubaeHcoaepxaiue GepMeHThl — KaTaau3aTophbl
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX MTPOLIECCOB B PACTUTEIBHBIX U )KUBOTHBIX OPraHU3Max.
Toxcuueckoe aelicTBUE cOeTUHEHM XpoMa 1 MouOaeHa. [IpuMenenne coeuHeHuit Xxpoma 1
MomOzeHa B (papmaruu u MeauiuHe. Peakiyy oOHapyKeHHsl XpoMaT- U JUXPOMAaT-HOHOB.
buonorudeckas pons mapranima. CoaepkaHue B OpraHu3Me 4elnoBeka. B coctaB kakux
(epMEHTOB U )KM3HEHHO BaXKHBIX CUCTEM BXOAMUT Mapranen? Kakyro poib OHU BBITIOJNHSIOT B
opranu3me? buonorudeckas ponb mMaprania. [lpuMmeneHue coeJMHEH Mapraiia B MeIULINHE
u dapmanuu.

buonorudeckas pons jxenesa, kobanbTa, HuKens. ColepkaHue B OpraHu3Me yenoBeka. B cocras
KakuX (DepMEHTOB BXOJUT Kele30 U koOanbT? Kakyio poib OHU BHITIOTHSIOT B opranmsme? B
4yeM 3akirovaercs (usnonorudeckas GyHkiusa remMoriioonna? B3anmoneiicTBrue reMoraoOnHa ¢
KHucIopoaoM u okcuaom yriaepoaa (I1). JleueOHoe neiicTBre HEOPraHUYECKUX COCTUHEHUIA
xenesa, kobanbra. KopepMeHT B12 — Kak mepeHOCUHK METHIILHBIX TPYII B OpraHU3Me.
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Hcnonw3oBanue cneit xenesa (II) ams nedenns runoxpomMHoi (xene301e(pUIUTHON) aHEMUH.
[Ipumenenne coenMHEHUH Kemne3a, KoOanbTa, HUKENS B hapMariiu.

Bbuonornyeckas ponb meau. Conepxanue B OpraHu3Me yesioBeka. B cocraB kakux (hepMeHTOB U
YKU3HEHHO BaKHBIX CUCTEM BXOJAUT Meb? Kakylo poJib OHM BBIIOJHSIOT B OpraHu3me?
JleueOHOE NeiicTBHE HEOPraHWYECKUX COeNMHEHM Meau. KadecTBeHHbIE peakiiuy Ha HOH MEIH
()] buonoruueckas pons cepedbpa. Comepxkanue B
opranusme uesnoeka. JleuebHoe paeilicTBue coenuHeHuil ce pebpa . KauecTBeHHbIE peakluy Ha
noH cepedpa(l)/

buonoruueckast posb 1uHKa . Kakyro pojib OHM BBINONHSIOT B opranusMe. KaduecTBeHHbIE
peakiuu Ha MOH IIMHKA U KaaMus. bruosornueckas posib pTyTH.

KauectBennsie peakuu Ha noH ptyTH (II). [Ipumenenue coenunenuii prytu B

dbapmanuu.

S-onementsl | u |l rpynm, ux mosnoxenue B [ICD. Bo3MoXHbBIE U TPOSBIIIEMBIC

cenenu okucnenus JluaronamsHoe cxoacTBO Ha nmpuMepe Liu Mg; Be u AlO61ee coneprxkanue
1 Tonorpadusi(KOHIIEHTPALIUS STUX SJIEMEHTOB) B OMOJIOTHYECKHIX

KHUAKOCTAX, OpraHax M TKaHSAX YEJIOBEYECKOro opranuima. Jlenenue

Ha MUKPO- ¥ MaKpO3JIEMEHThI, BHYTPU- U BHEKJIETOUHbIE HOHBI. buosornyeckas posb s-
AJIEMEHTOB B OpraHusme yesnoBek. Kak usmensercs nosispusyroliee JeicTBIE HOHOB U
TIPOYHOCTH 0OpPa3yeMbIX HMH KOMILIEKCOB B paxy Be?'—Mg?" — Ca?* — Sr?* — Ba?*? Kaxkue u3
MIEPEYNCIICHHBIX HOHOB MO/IBEpratoTcs ruAposn3y B yem ocHOBHOE pa3nnyue OHoJIOrHYecKoro
neiicteus Na*u K*, Ca?* Mg?"?Uto Takoe «M30TOHHYECKHI» U «THTIEPTOHUYECKHHD» PACTBOPHI,
KaKoBa MX KOHIIEHTPAIUS U JUIS Yero OHU UCHOJIB3YIOTCS B MEAULIMHCKON npakTuke? Uto
Ha3bIBAETCS CTPOHUUEBBIM paxuToM? OOBsICHUTE IPUUNHY Pa3BUTHS OepHILINO3a
(OepunnmeBoro paxura). YKaxure ero CMMOToMsl .Jcronp30BaHue COEMHEHUH S-3JIEMEHTOB B
¢dapmananu3ze .JloHsATHE O KECTKOCTH  BOJBI U METOJbI €€ ycTpaHeHUs .Peakius oOHapyxKeHus
MarHus, OKpacka IJIaMEHH COJIIMU ILEIOYHBIX U IIEJI0YHO3EMENbHBIX MeTallIoB. [Ipumenenne
S-3JIEMEHTOB U UX COCJUHEHUI B MEIUIIMHE.

6.2.4. IlpuMepbI IK3aMeHAITMOHHBIX OUJIETOB

®I'OY BO AI'MY Munsapasa Poccun
Kadenpa o0ureit u 0Mo10rudeckoi XuMmuu
CneuunaabHocthb 33. 05.01 — «Dapmarys»
XuMusi 00111as1 1 HeOpPraHuveckast

9K3aMeHANOHHBIA OmJieT Ne 1

1. JTano komruiekcuoe coeaunenue [ZN(NHz)4] Cl2

a) Ha3BaTh €r0;

0) 3amucaTh ypaBHEHHE TUCCOIMAIIMN JAHHOTO KOMITJIEKCHOTO COSTUHEHHS, KaK CHIIBHOTO
AIIEKTPOJIUTA, YKa3aTh BHEITHIOI W BHYTPEHHIOK KOOPANHAIMOHHBIE ChephI;

B) M KOMIUIEKCHOTO MOHA KaK ¢J1ab0ro 3JeKTPOJINTa, YKa3aTh KOMILICKCOOOpa3oBaTelb,
CTPOEHHE aTOMa M HOHA KOMILJIEKCOOOpa30BaTes, JTUTraH/Ibl, KOOPIUHAIMOHHOE YHCIIO
KOMILJIEKCOOOpa3oBaTels;

T') 3amKcaTh I JAHHOTO KOMIUIEKCHOTO HOHA KOHCTAHTY HECTOMKOCTH, KOHCTAHTY
YCTOWYHUBOCTH U TIOKA3aTh MATEMATHYECKYIO CBSI3b MEK/Y HUMH.
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2. Kakas paBHOBecHas cucteMa oOpasyeTcsi IpU pacTBOpEeHUH aMmMuaka B Bojae? Kak
JI0Ka3aTh €ro HaJm4Ke B pacTBope? Hanummre ypaBHEHHE pEakuU U YKa)KUTE €€
ananutudeckuit apdexr. C kakoit nenwto npumensiercs 10% pacTBop ammuaka B
MEJIMLIUHCKOMN MpaKkTuKe?

3. [lepokcu BOJIOpOJa Kak MPOMEKYTOUYHBIH MPOAYKT MeTadboan3ma. CriocoOHOCTh

MEPOKCHUIa BOJIOPOIa 00pa30BbIBaTh CBOOOAHBIE pauKalibl. PoJib CBOOOTHBIX PaJUKaIOB B

Pa3BUTHH OIYXOJIEBBIX IPOLIECCOB, B CTAPEHUU OpraHu3Ma. JIekapCcTBeHHbIE ITpenapaThl

KHCJIOpO/1a, BOJIbI, IEPOKCHJIA BOJIOPOJA. XUMUYECKHE OCHOBBI aHTHCENITUYECKOTO U
JI€30I0PUPYIOLIETO ACHCTBUS IEPOKCUIA BOJIOPOIA.

4.Kak npurotoButh 200MJ1 pacTBOpa XJIOpUIA HATPHUS C MOJISIPHOM KOHLIEHTpaluen
skBuBasieHTa 0.17?

YTBepxkaeH Ha 3aceqaHuu Kadeaphl, TPOTOKOT OT € » 20 . Neo
3aBenyromuii kKadeapou O.P. Harues
CocTaBuTelb: K.X.H., 01, J1.I1.baGacBa

« » 20 2.

®I'OY BO AI'MY Munsapasa Poccunu
Kadenpa o0ureit u OMonornyeckoii XuMum
Cneununanabnoctb 33. 05.01 — «Dapmarusi»

XuMmusi 0011asi 1 HEOPraHUYeCKas

IK3aMeHAIMOHHEBIN OnjieT Nel3

1.lucconmanyu MoJiekyn Boabl. NOHHOE Mpou3BOIHOE BOIbI. BOmOpoAHbINM MOKa3aTenb.
2.PaccunraiiTe MOJISIPHBIE MacChl SKBUBAJICHTOB OKUCIUTENSI 1 BOCCTAHOBUTEIS B PEAKITUU:

K2Cr207+ H2S + H2S04 » Cr2(SO4)s+ SI + K2S04+ H20.

3.Ha kakoif XuMHU4YeCKO# peakiui 0CHOBAHO MPUMEHEHHE MIepMaHraHaTa KaJiusl B Ka4eCTBE
aHTHCENTUYECKOT cpecTBa?
4. Kak npurotoButh 50mi 3% pacTBopa xjopuja HaTpus?

YTBepxaeH Ha 3aceqaHuu Kadeapbl, TPOTOKOI OT «_ » 20 1 Ne
3aBeayromuii kKadeapou O.P. Harues
CocTaBuTelb: K.X.H., JIO1I. J1.I1.baGacBa

« » 20 2.

6.2.5. Onncanue noka3saresjed 1 KpUTepUeB OLICHUBAHUS KOMIIETEHIIMH, YKA3aAHHOI B
pasaeie 2, Ha pa3JIMYHbIX 3Tanax ee GOpMHUPOBAHMS, ONIUCAHNE HIKAJ OLlCHNBAHUSA
B cucremy onieHHBaHUS BXOJIUT 9K3aMEH.

HIkana oneHUBaHUA

«HEYJIOBJIETBOPUTEIBHO» | «YIOBJIETBOPUTEIHHO «XOPOILO» «OTIIMYHO
(MUHUMABHBIA YPOBEHb (MMHUMATBHBIN (cpenHuil ypoBeHb) | (BBICOKHI YPOBEHB)
HE JIOCTUTHYT) YPOBEHb)
3HATh
Crynent He cnocobeH | CTyneHT ycBomil | CtyneHT cnocobeH | CTyaeHT
CaMOCTOSITEIIEHO OCHOBHOE  COJIEp’KaHHUE | CAMOCTOSITEIHLHO CaMOCTOSITEIBHO
BBIJCIIATH TJIaBHBIC | MaTCpUalla BBIACIIATL TJIABHBIC | BBIACIACT TJIaBHBIE
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MOJIOKEHUS B
HW3y4YCHHOM Marepuaie
JIMCITATIIINHEI.

He 3HaeT ocHOB
XUMUK,
3aKOHOMEPHOCTEN
NPOTEKAHUA peakuui,
TEOPEeTUYECKNX OCHOB

AUCUNNIHBI.

JUCHUIIIIMHBI, HO HMCCT
npobensl B YCBOGHUH
Mmarepuaa, HE
NPCIATCTBYIOIIUC

JAJIbHENIIEMY YCBOCHHIO
y4eOHOTO MaTepuana.
Nwmeer
HECHUCTEMAaTU3UPOBAHHbBIC
3HaHUSL O TEOPETUUYECKUX
OCHOBax XUMUH,
crioco0ax  BBIMIOJIHEHUS
XUMHYECKUX peakuuid,

IIOJIOKCHU A B
U3y4CHHOM
Marepuae.

3Haet

TeopeTmyeckme
OCHOBbI
NpoTeKaHuA
peaKkuui,
OCHOBHbIX 3aKOHOB

XUMUWN.

IMOJI0KEHUS B
M3y4YEHHOM Marepuale
U cnocobeH  jJaTh
KpPaTKYyO
XapaKTEPUCTUKY
OCHOBHBIM nacsm
IpopaboOTaHHOTO
Marepuaia
ITHUCIUILIAHEIL.

3HaeT OCHOBHblE
3aKOHbI, MeToAbl
Xnmuu. NokKasbiBaeT

AQHAJIUTUYECKUX
s¢ddexrax. rnybokoe 3HaHue n
NOHMMaHue
TeopeTUYeCKMX OCHOB
ANCLUMNANHBI.
yMeTh
CTyneHT HE yMeeT | CrymeHT ucnelTbiBaeT | CTyaeHT ymeer | CryneHt yMeeT
MUCcaTh ypaBHEHUS
XHMUHECKHX  peaKiyii, | 33TPYHCHUS TPA | CAMOCTOSATENBHO OTIPENEIATh
yKa3bIBaTh HalMCaHUM  ypaBHEHWI | mUcaThb ypaBHEHUS | IOCJIEI0BaTEIbHOCTh
a%%HTH‘IeCKHe XMMHMYECKAX  pEeaKUuH, | aHAIMTUIECKUX IIPOBEACHUS
3¢ deKTsl, JieNaTh .
PACUETHI nipy | IYTAETCA TIPH  yKasaHHM | peaKiyi, XUMHYECKOTO
IIPOBEACHUN AQHATUTUYECKUX yKa3bIBaTh aHaiu3a, yMeeT
nabopaTopHbIX paboT. | hdexToB, 3aTpymHAETCSA | AHATUTHYECKHE CaMOCTOSITEIILHO
MIPOBOJIUTH PACYETBHI. a¢¢ekTb, nenatb | AenaTh

OCHOBHBIE PacueThl
opu  MPOBEACHUU

HEOOXOaUMBIE UL
MIPOBEJICHUS aHAIH3a

1a00paTOPHBIX pacyeTsl, yMeeT
pabor. OILICHNBATh
MOJTyYCHHBIC
pEe3YyNbTATHI
IKCIIEPUMEHTA.
BJIAJeTh
Crynentr He Bnageer | CTyaeHT BiageeT | CryaeHt  Bnageet | CTyneHT
HaBBIKAMH IIPOBEICHUS | OCHOBHBIMU  HABBIKAMU CaMOCTOSATEILHO
PoBell 3HaHMAMMU BCEro
XUMHAYECKOTO MPOBEACHHUS XUMHUYCCKUX BBIIEIISIET rJIaBHBIE
IKCIIEPUMEHTA. peakuuii.  Crtyment B | W3YHEHHOrO [1OJIOKEHUS B
OCHOBHOM CIIOCOOEH | [TpOrpaMMHOIO H3Y4YEHHOM
CaMOCTOSATEIBHO OLIEHUTH MaTepHaa, MaTepuae n
MOCTaBJIEHHYIO cnoco0eH J1aTh
NPAKTHYECKYIO 3271y, Marepuan H3jaraer KPATKYIO
IoCJaCaA0BaTCIIbHO, XapaKTEPUCTUKY
JOTTYCKaeT OCHOBHBEIM  3aKOHaM
HEe3HAUNTETbHbIC XHUMHAH.
CryneHt BJIAJIEET
OILIUOKHU 51
HaBBIKAMH
HEO0YCTHI npu MPOBEAECHUSA
pacuerax, XUMHYECKOTO
T — HKCIIEPUMEHTA.
ypaBHEHUH
peaKuui.
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VIl. YYEBHO - METOANYECKOE U UH®OPMAILINOHHOE
OBECHHEYEHME JUCIUIIJIMHBI

7.1. OcHOBHas qUTEpPaTypa
IleyaTHbIe H3JaHUusA

Ne HanmeHoBaHue n3nanus Konunuectso
9K3EeMMNNAPOB B
6ubnnorteke

1 Ob6mas xumus. buopusndeckas xumus. XumMusi OMOTSHHBIX 246
anemenToB: yueOonuk /Epmos HO.A., [TonikoB B.A., bepnsian
A.C.; mon pen. 10.A.EpmoBa.-2-¢ u3a., nepepad. - Mocksa
:Bricmias mkoia,2018.-560 c.- ISBN 978-5-06-003026-x.
TeKCT: HemoCpPEeACTBEHHBIM.

2 [TonkoB B.A. O6mas xumusi: yueOHuk /B.A. [Tonkos, C. A. 208
[Ty3akoB ,- MockBa: [DOTAP — Meana —20010.-976¢.- ISBN
978-5-9704-1570-2. TekcT: HEMOCPEICTBEHHBIM.

DJIeKTPOHHbIE U3IAHUS

Ne

HaumenoBanue u3ganus

I'DOTAP-Menua, 2006. — JlocTyn 1o JIOTUHY U TIAPOJIIO. —

Xumus [DnexkTpoHHbIl pecypc] : yaeonuk / [TyzakoB C.A. - 2-e u3., ucmp. u Jom. - Mocksa :

1. | URL:http://www.studmedlib.ru/book/I SBN5970401986.html .- TekcT: 31eKTpOHHBIH
2 | TrokaBkuHa H.A., buoopranndeckas xumus [ DJIeKTpOHHBIN pecypc] : yueOHuk / H.
A. TrokaBkuHa, FO. W. baykos, C. D. 3ypabsH. - Mocksa : [DOTAP-Menua, 2015. - 416 c. -
ISBN 978-5-9704-3188-7 - [loctyn no jjoruHy u napoito. — URL:
http://www.studmedlib.ru/book/I| SBN9785970431887.html- Tekcr: smeKTpOHHBII
7.2. lonoJIHUTEJIbHAS JTUTEPATYypa
IleyaTHbIC HCTOYHUKH
Ne HN3pnanus Komunuaectso
HK3EMILISIPOB
B
oubnmoreke
1 | TroxaBkuna H.A. buoopranuueckas Xumust : yaeOHHK 1715 Mea. By3os/ H. A. 415
TrokaBkuHa .— Mocks: M3narensctBo «Menuimna ».2010. — 416¢. -ISBN978-5-
9704-1773-7. — TekCT : HETIOCPEICTBEHHBIA.
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http://www.studmedlib.ru/book/ISBN5970401986.html

[TonkoB B.A. IIpaktukym no o6mieit xumun. buopusndeckas xumusi. Xumus 145

OMOTEHHBIX IEMEHTOB : ydeOHoe nocobue / mon pen. B.A.ITonkosa,
A.B.babkoBa. -4 u3n - Mocksa: IOpaiit, -2018 .-239¢c. — Tekcr:

HEIOCPEACTBEHHBIM.

baGaesa  .JI.Il.  JlaGopaTropHblii  NpakTHKYyM  «AHaIM3  OpPraHUYECKHUX 50

coenunenuiy/[1.I1.babaesa,l1. A.I'am3aroBa,A. X.Unpucosa,K.M.MaromenoBa;mno
pen. O.P.Haruesa. -Maxaukana: M3narenscko - nonurpaduueckuit nentp AIMY,
2019.- 64c. -ISBN978-5-9704-3188-7. — TekcT : HEMOCPECTBEHHBIM.

BHCKTPOHHLIQ H3TAHUA

HaumenoBanue u3zaanusa

buooprannyeckas XMMus : pyKOBOJCTBO K MPAKTUUYECKUM 3aHATHAM : yueOHOe rmocodue /
o penaknueit H. A. TrokaBkuHo#. — Mocka : [DOTAP-Memua, 2016. — 168 ¢. — |SBN
978-5-9704-3801-5. —/locTym 1Mo mapoJto. -

URL: http://www.studmedlib.ru/book/ISBN9785970438015.html. — Texcr:

3JIEKTPOHHBIM.

XuMusi OMOTE€HHBIX AIEMEHTOB : Y4€OHO-METOINYECKOE TIOCOOME /IS CTYICHTOB
MenuuuHcKuX By30B / ®I'BOY BO BI'MY um. H. H. bypaenko ; coctaBurenu : B. M.
Kiokosa, H. U. [Tonomapesa, H. M. OBeukuna [u ap.]|. — Boponex : BTMYVY, 2019. — 58
c. — loctyn o maposro-

URL.: http://libl.vrngmu.ru:8090/M egaPro/Download/M Object/809. — Tekcr:
3JIEKTPOHHBIN.

HectepoB A.A. Xumusi nepexoJHBIX AIEMEHTOB [ DNEKTPOHHBIN pecypc]: yueOHoe
noco6ue/ HecrepoB A.A., basu E.M., Peibanbuenko V.B.— DnekTpoH. TeKCcTOBbIE
nannele.— PocroB-Hallony: M3narenscTBo FOXHOTO (heepaabHOrO yHUBEPCUTETA,
2015.— 68 c.— Pexxum pocryma: 78718.ntml http://www.iprbookshop.ru.

7.3. Pecypcbl nHGOPMALIMOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTn «AHTEpHEeT»
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http://www.studmedlib.ru/book/ISBN9785970438015.html
http://lib1.vrngmu.ru:8090/MegaPro/Download/MObject/809

https://eos-dgmu.ru/course/view.php?2id=265#

Anpec caiita kadenpsr: https://dgmu.ru/fakultety/farmatsevticheskij-fakultet-3/obshhej-i-
biologicheskoj-himii
- Chemlib.ru, Chemist.ru, ACDLabs, MSU.Chem.ru., u ap.

- OBC «KoucynpTanT crynaentay http://www.studmedlib.ru/ (Bxo 3aperucTprupoBaHHbIM
10JIb30BaTeNsAM) ( peructpanus B OMOIMOTEKE,0TIEN AIEKTPOHHBIX PECYPCOB).

7.4. UndopManinoHHbIe TEXHOJIOTUH

[lepeuens nporpammuoro obecneuenuss (Win HOME 10 Russian OLP (Cy6nuiieH3noHHBIN
noroBop Tr000044429 ot 08.12.18 1.); Kaspersky Edition Security mist 6usneca — CtangapTHbII
Russian Edition. 100-149 Node (JIunen3uonsnsiii qorosop Ne 1081-2015 ot 14.10.2018 1); Office
ProPlus 2013 RUS OLP NL Acdmc (morosop Ne/lI1-026 ot 16.10.18 1) u T.71.)

Ilepeuens ungopmayuonnvix CHPpAGOUHBIX cUCHEM:

1. DaekTpoHHasi uHpopManuoHHo-oopa3zoBaTeabHasa cpexa (AUOC) AI'MY.- Pexum
noctymna o mapoJo -URL: https:// eos- dgmu. ru

2. KoHCYAbTaHT CTyJdeHTA: DIEKTpOHHAas OMONMMOTEYHass cucTema. .- Pexxum moctyma 1o
napouto - URL: http: //www.studentlibrary.ru

3. ®enepanbHasi JIEKTPOHHASI MeTUIUHCKasA 0udauoTeka (PIMB). .- Pexxum mocryma mo
napoutto - URL: http://feml.scsml.rssi.ru

4. HayuHasi yjaekTponHasi ombaumoreka eLibrary. .- Pexxum mocryna mo maposmo -URL:
https.//elibrary.ru/defaultx.asp

5. Hayuynas jjnektTponHasi oubauorexka KubGepJlenunka. .- Pexxum pocrtyma mo maposo -
URL: http://cyberleninka.ru

6. DuexkTtpoHHass Oudimoreka POPD®U. .- Pexum gocryma mno mapomo - URL:
http://www.rfbr.ru/

VIIl. MATEPUAJIBHO - TEXHUYECKOE OBECIIEYEHHUE

JUCHUIIINHBbI
N n/n | Bug nomenieHus: ¢ HoMepom Hanmenosanue o60pynosanus
1. NabopaTopua Ne 3 — ana 1.Cronsl 1a00paTOpHBIE, CTYNbS, TOCKA.
npoBegeHns nabopaTopHbIX 2.BBITsKHOM KA.
3aHATUN, 45 m? 3.1Ixads! s moCypl.
VYn. Hlamuns 48, yueOHO- 4.1xadsl 471 peaKTUBOB.
n1abopaTopHbIil KOpIyc, 2 ITax 5.Croun uist THTPOBAHHUSI.

6.11ITaTuBEI ¢ OrOpeTKAMHU.

7.JIaboparopHas nocyna (mpoOUpKH,
NUMETKH, IPEAMETHBIE CTEKIIa, CTEKIISTHHBIC
NaJIOYKH, KOJIOBI I TATPOBAHUS, BOPOHKH,
(GUIBTPBI U T.11.).

8.2nexTpuyueckue npuoopsl (Meuka,
BO/IsIHAs OaHs, MEIIaJIKa, CYLIMIIKA JJIS TIOCYIbI
U T.J.)
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2. Jlekmuonneii 3am Ne 1 — s
NPOBEJEHUS JIEKIMOHHBIX 3aHATHH, 100 | MynpTuMenniiHeIii  KOMIUIEKC — (HOYTOYK, — IIPOEKTOp,

2

M 9KpaH)
Yo [Hamwus 48, y4eOHO-
nabopaTopHsIi Kopryce, 1 atax
3. YuranbHble 3aJ1bl - ansa | CTOJIBI, CTYJbs, KOMITBIOTEPHI JUTsl pAa0OTHI C

yia.  A.Anuesa

JITMY

CaMOCTOSITEILHOU pa6OTI)I.

Kopmyc, 1 arax, HayyHas OMOIMOTEKa

OHOJIOrHUECKHIA

AIIEKTPOHHBIMU pecypcamMu OUOIMOTEKH,
yueOHasi, HayqHasl, IePHOINIecKas JUTepaTypa.

| X. UCIIOJb30OBAHUE UHHOBAIIMOHHBIX (AKTUBHbBIX 1

HNHTEPAKTHUBHBIX) METOA0B OBYUEHUSA

HCHOJ’[B?:y@MBIG AKTUBHBIC W HMHTCPAKTHUBHBIC MCTO/bI O6y‘-I€HI/I$[ npru HU3YyUYCHUH I[aHHOﬁ

JUCHMIUIMHBI COCTABISIOT nopsiika 60 % oT oObemMa ayAUTOPHBIX 3aHATHH, TaK KaK MPaKTUYECKH

KaXJ0€ 3aHsATHE, IpEeAyCMaTpUBAET BBHINOJHEHHE J1a0OpaTOPHBIX OIBITOB, pELIeHHE  3ajad,
BBITIOJTHEHUE TIPAKTUYCCKUX 3aTaHUH.
No | Pazmen nucummuimuel | Buja, Ha3zBaHWE TeMbI 3aHATHS C UCIIOJIb30BaHUEM | TpynoeMKOCTh
/T (GhOopM aKTUBHBIX M HHTEPAKTUBHBIX METOJIOB
00y4eHUs
1. | Beeneuune B 00 113.1 BBogHOE 3aHaTHE.
LYI0 XUMHIO. ATOMHO-MOJIEKYIsIpHOE YyueHHe. OCHOBHBIE 2
MOHATHS U 3aKOHBI XUMUHU.
I13.2. Ctpoenne aToma U IEpUOJUYECKHI 3aKOH 2
J..Menneneena. [lepuoguieckas Tadbiuia
JJIEMEHTOB.
[13.4 TIpupoga XUMHUYECKON CBSI3U U €€ 2
CBOWCTBA..
2. | OcHOBHBIE I13.5. DHepreTrika XUMHUYECKUX peakluil .3aKoH 2
3aKOHOMEPHOCTHU ['ecca u ciieIcTBUS U3 HETO
MPOTEKAHUS I13.6. Xumuyeckasi KHHETHKA. 2
XUMHUYECKUX
IIPOLIECCOB. I13.7 Xumuyeckoe paBHOBECHE. 2
3. | Yuenue o pactopax. | [13.8.PacTBopbl.CriocOObBI BhIpaKeHHs COCTaBa 2
pacTBOpoB. B3anMHuble nnepepacueTsl
KOHIIEHTpAlUii pacCTBOPOB
[13.9.IIpuroroBnenue pacTBOPOB 3aAaHHON 4
KOHIIEHTpALUU.
[13.10.KonnuratuBHbie CBOMCTBA pacTBOPOB
2
[13.11 IIpoTonuTHueckne NpoueCCH U 2
paBHOBecHs. [ 'uaponau3 conei.
[13.12. PaBHOBecue B pacTBOpax 2

MaJIOpPaCTBOPHMBIX JIEKTPOIUTOB. DaKTOPHI,
OIIpeIeIIAIONINE PACTBOPEHIE U 00pa30BaHKe
0CaJIKOB.
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[13.13 KonnokBuym

4. | Peakuuu ¢
MEePEHOCOM
3JIEKTPOHOB.

113.14 . OKucaIUTEIHLHO-BOCCTAHOBUTEIbHBIE
peaKiuy B pacTBOpax.

I13.15. HanpaBiieHHOCTH, cIOCOOBI ypaBHUBAHHUS
peakuuii OBP.

5. | OCHOBBI XUMUH
KOOPIMHAITHOHHBIX
COECIUHEHUMN.

[13.16. KoopauHanoHHbIE COSIMHEHUS.
Krnaccudukaiys, HOMEHKJIaTypa, CBOMCTBA.

[13.17. KommnekcHble coeiluHeHus B (papMaluu.
Kosnoksuym.

1 cemectp

6. | O0mmas
XapaKTePUCTHKA
OMOTEHHBIX
9JIEMEHTOB
buonornueckas posb
DJIEMEHTOB S-OJIOKa.

MN3.1 «buoreHHble 3nemeHTbl, KAaccuburKaums.
Buoreoxnmunyeckue NPoOBUHLMNY

I13.2 «XapakTepucTuka KUCIOTHO-OCHOBHBIX H
OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIX CBOKCTB
coequHeHNH S-37eMeHTOB.» Y MPCNel «
PactBopuMOCTE costeil KanbIus ,MarHus u 6apusi,
y4acTHe B T€TEPOTCHHBIX MTPOIIeccax>»

I13.3 KosmoxBuym 1o Teme « OOrmas
XapaKTCPUCTHKA OMOTEHHBIX DJIEMEHTOB
buonoruyeckas pojb 3JI€MEHTOB S-0J10Ka»

7. | BuoreHHble anemeHTbI
d-6n0Ka.

[13.4 «Xumust d-snementoB VI B rpynn I1CD u
ux OMooruyecKasi pojb B MEAULIUHE. »

[13.5. «Xumus d-anementos VII B rpynnst [1CD
1 UX OMOJIOTHYECKast POJIb B MEAUIIHE U
(hapmanuu »

I13.6. «Xumus d-snementos VIII B rpynmsr [1CD
1 uX OMoJsiornyeckasi poyib B MEJUIMHE U
dapmarnum» . YUPCNe2 « KucinotHo-ocHOBHBIE
U OKHCIIUTEIbHO-BOCCTAHOBUTENIbHbBIE CBOMCTBA
d-snemenros VIB,VIIB u VIIIB rpymmy»

I13.7 «Xumus d-snemenTos I, II B rpynm [1ICD u
ux OMoJioruyeckas pojib B METUIIHE.»
YUPCNe3« ITonyuenue u cBoiicta d —
anemenToB |, |1 B rpymmy»

I13.8KoyutokBruym 1o TeMe «bruorennsie
aneMeHThl d-0s1oKa»

buorennsie
AJIEMEHTHI p-0JI0Ka
Komnnekcoobpasylowas
cnocobHocTb s-, p- , d-
B6UOreHHbIX 3/1IeMEHTOB.

[13.9 «Xumus p-anementos I A rpynnst [1CO u
uX OMoJoruyeckas pojib B MEJUIMHE U
hapmanum»

[13.10« Xumus p-anementos IV A rpynnet [ICD
U UX OMOJIOTHYeCcKast poJib B MEAULIUHE U
bapmanmm»

[13.11 «Xumus p-anementoB V A rpynnsl [ICO u
uX OHMoJIOTHYECKas posib B MEIUIIMHE U
bapmanmm»

[13.12«Xumus p-snementoB VI A rpynner [1CD
U UX OMOJIOTHYeCcKast poJib B MEUIIMHE U
bapmarmm»

I13.13 «Xumus p-anemenrtos VIIL, VIII A rpynn
I1CD u ux 6uonornyeckas poyib B MEIUIIMHE U
dapmarn ». YUPC Ned «OxucnurenbHoO-
BOCCTAHOBHTEJbHbIE CBOMCTBA P-3JIEMEHTOB
VuVII rpynn»
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[13.14 KonnoksBuym 1o teme «buorensele 2
9JIEMEHTHI P-0JIOKay.
I13.15 YU PCNe5« KomrekcooOpasyroras 2
CHOCOOHOCTH S, P-,d -37IEMEHTOB »
[13.16 YUPCNe6«JIurangooOMeHHbIE TPOLIECCH 2
1 paBHOBecusi. KoHKypupyronme(CoBMEIICHHbIC
)IPOIIECCHI »

9. | CocrosiHue n [13.17«CoBpemeHHbIE JOCTUKEHUS U 2
MEPCIEKTHUBBI NEPCIIEKTHBBI UCIIOJIb30BaHMs OMOT€HHBIX
WCTIOJIb30BAHUS JIIEMEHTOBY

OMOTEHHBIX
HIIEMEHTOB B
MEIULIHE .

2 cemecTp Hroro 34

Hroro 68

X. METOANYECKOE OBECIIEYEHUE JUCHUIIJINHbI

Metoanueckoe odecreueHne JUCIIANINHEIL:

1.Ilpaktukym 1o obmiel xumun. bruodusnueckas xumusi. XuMusi OHOTEHHBIX JIEMEHTOB.
VYyebnoe mocobue s cTyneHToB MeauinmHckux By30B (Pen. B.A.Ilomkos, A.B.baGkoB).- M.,
Opaiit, 4 u3n., 239 c., 2018 .

2.Metonuueckne pa3pabOTKH K J1a0OPATOPHO-TIPAKTHYCCKUM 3aHATHAM IO XUMHH IS
cTyneHToB 1 Kypca seuebHo-npodunakTrudeckoro dakymnprera JJIMYVY: - mox pen. O. P. Haruesa,
2020r

YyebHoe mocobue wuMeeTrcss B JIabopaTopud B HEOOXOJUMOM  KOJHMYECTBE IS
WCIIOJIb30BAaHUS CTY/ICHTAMHU.

X|. OCOBEHHOCTHY OPTAHU3AIIAY OBYYEHHUS 11O JUCTUILINHE
JUISI THBAJIUIOB Y JIAI] C OTPAHUYEHHBIMY BO3MOXKHOCTAMU
310POBbS

11.1. O0y4yeHue MHBAJINAOB M JIHI ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMH 310POBbS

[Ipn HEOOXOAMMOCTH OCyIIECTBIseTCS Kadeapoid Ha OCHOBE aJanTHUpPOBaHHON paboueit
MPOrPaMMBI C MCTIOJIH30BAHUEM CIICLUATBHBIX METOJ0B OOyUeHUs! U AUNAKTUYECKUX MaTepHAalOB,
COCTaBIIEHHBIX C Yy4YE€TOM OCOOCHHOCTEH TMCUXO(PHU3UYECKOTO PAa3BUTHUS, WHIUBUIYATbHBIX
BO3MOYHOCTEH M COCTOSIHUS 3/I0POBbS TAKUX 00yJaromuxcs (00yqaromerocs).

11.2. B measix ocBoeHus1 y4e0HOM NMPOrpaMMbl JMCHHUIIMHBI HHBAJIHIAMH M JTHIAMH €
OrpPaHNYCeHHBIMH BO3MOKHOCTSIMH 310POBbs Kaeapa odecneyuBaer:

1) U141 MHBATUAOB U JIUL C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbS 10 3PEHUIO:

* pa3MelleHue B JOCTYNHBIX JUId OOYyYaloIIUXCs, SBISIOIIMXCA CHENBIMH WX
cIaboBU/IIMMH, MECTaX M B aJaiTUPOBAHHONW (GopMe CHpaBOYHON MH(OpMAIMM O pacHHCaHUU
y4eOHBIX 3aHATHIA;

* IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOLIETO 00yUaroneMycss He0OX0AUMYIO TOMOIIIb;
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* BBIIIYCK AJbTEPHATUBHBIX ()OPMATOB METOJUYECKUX MATEPHATIOB (KPYMHBIM MIPUPT WiIn
ayuoQaiiier);

2) n7si MHBAJIMJIOB U JIUL C OTPAHUYEHHBIMH BO3MOXKHOCTAMM 37J0POBBS 10 CIYXY:

* HAJISKAIIMMHU 3BYKOBBIMU CPEJICTBAMH BOCIIPOU3BEICHHE WH(POPMAIINH;

3) Il MHBAJIMAOB MW JIML C OIPaHUYCHHBIMU BO3MOXHOCTAMHU 3J0POBbA, HMCIOIIUX
HapyIIEHUs OMOPHO-BUTATEIBHOTO anmnapara:

* BO3MOXHOCTh OCCIPENATCTBEHHOTO IOCTyNa OOydYaromuXxcs B Y4eOHBIC MOMEIICHUS,
TyaJeTHble KOMHATBl W Jpyrue TnoMmemeHuss kadeapel. B ciiyqae  HEBO3MOXHOCTH
OeCIPEensITCTBEHHOTO JIOCTyIa Ha Kadeapy OpraHu30BBIBaTh y4eOHBIM TPOIECC B CICIUATBHO
O60py&OBaHHOM OCHTPC HWHAWBUAYAJIBHOTO W KOJUICKTHBHOI'O IIOJIB30BAHUA CIICHUAIBHBIMU
TEXHUYCCKUMU CPpCACTBAMU 06y‘I€HI/I$I AJI1 UHBAJIMAOB U JIMI[ C OTPAaHUYCHHBIMU BO3MOKHOCTAMU
310poBbs (yi1. A.Anuesa 1, Gnosioruueckuii kopmyc, 1 aTaxk, HayuHas oubnuoreka J[IT'MYVY).

11.3. O6pa3oBaHue 00y4aOIMXCsl ¢ OTPAHNYEHHBIMH BO3MOKHOCTSIMU 3I0POBbSI MOXKET OBIThH
OpPraHM30BaHO KaK COBMECTHO C APYIrUMH 00y4JarOUIMMUCS, TaK U B OTJEIbHBIX TpyMIax.

11.4. IlepeyeHb yueOHO-MeTOAMYECKOT0 O0ecleYeHUS CAMOCTOSATEIbLHOH  PadoThI
00yuyarIuxcsi Mo JUCHMILINHE,

Y4eOHO-METOMYECKUE MAaTepUATIBI JJISI CAMOCTOSITEIbHON paboThl 00yUaIOIUXCS U3 YnCia
HHBaAJIMJIOB W JIUI[ C OI'PaHUYCHHBIMHU BO3MOXXHOCTAMU 3I0POBbA IMPEAOCTABIAIOTCA B q)OpMaX,
AIalITUPOBAHHBIX K OTPaHUYCHUAM UX 3JOPOBbS U BOCIIPUATHA I/IH(i)OpMaHI/II/II

Kareropuu ctyneHToB Dopmbl

HapylIeHHeM CllyXa - B eyatHoi opme;
- B )opMe 3IEKTPOHHOT O JOKYMEHTA;

C HapylIeHHEM 3pEHUsI - B ICYATHOH (popMe yBETHICHHBIM IIPHPTOM;
- B hopMe 2IEKTPOHHOI0 TOKYMEHTA;
- B hopme ayauodaiina;

C HapyleHneM OMOPHO-IBUIaTEILHOTO anmapara - eyaTHOH Qopme;
- B )opMe IEKTPOHHOT O JOKYMEHTA,;

JlaHHBIN TIEpeYeHb MOXKET OBITh KOHKPETH3WPOBAaH B 3aBUCHMOCTH OT KOHTHHIEHTA
00yJaronuxcs.
11.5. ®oHa OUEHOYHBIX CPeICTB Ui TMPOBeJeHHs] TNPOMEXKYTOYHOM aTTecTalnH

00yYaIUXCcsl M0 TUCIHIIINHE,

11.5.1.  Tlepeuenb GOHIOB OIEHOYHBIX CPEACTB, COOTHECEHHBIX C IUIAHUPYCMBIMH
pe3yibTaTaMu OCBOEHUSI 00pa30BaTENbHOM MPOTPAMMEBI.

[[J'Iﬂ CTYACHTOB C OI'PaAaHUYCHHBIMU BO3MOXKHOCTAMU 3JOPOBbs

Kareropuu crynenros Bubl OLIEHOYHBIX CPEACTB DopMBbI KOHTPOIS U OLIEHKU
pe3yabTaTOB 00yUEHHS

C HapymieHneM ciryxa TecT MPEUMYIIECTBEHHO TMChMEHHAS
MPOBEPKa

C HapymieHreM 3peHus cobecenoBaHne MIPENMYIIIECTBEHHO yCTHAS
poBepKa (MHANBHIYATHHO)

C HapymieHreM OIOPHO- pelleHre TUCTaHIIMOHHBIX TECTOB, opranu3aist KoHTpois B D11OC

JIBUTaTEJILHOIO amnmapara KOHTPOJIbHBIE BOMPOCHI AI'MY, nucbMeHHas IpoBepKa

O6yan0H_[I/IMC$I C, OTHOCAINUMCA K KaTCropunu HWHBAJIMAOB U JIAIL, C OI'PAHUYCHHBIMU
BO3MOKHOCTAMMU 30POBbS YBCIUMYNBACTCA BPEMS HaA NMOATOTOBKY OTBETOB K 3aqéTy, pa3pemacTcsa
MOATOTOBKA K 3a4€Ty C UCIIOJIb30BAHUEM JUCTAHIIMOHHBIX O6pa30BaTeJIBHBIX TEXHOJIOTHiA.

11.5.2. MeToanuyeckue MaTepuaJbl, onpene/sionye npouelypbl OeHMBAHUS 3HAHUI,
YMEHHii, HABBIKOB U (MJIM) ONbITA AeATEIbHOCTH, XapaKTepHU3yOIHe 3Tanbl ()OPMUPOBAHUS
KOMITeTEHIIHIA.
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[Ipu mpoBeneHUM MPOLENYpPHl OLIEHHUBAHMUS PE3YJIHTATOB OOYYEHHUS HHBAIUAOB U JIUI[ C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 30POBBSI IMPEIYyCMATPUBACTCS HCIOJIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C X UHAWBUAYATbHBIMU 0COOCHHOCTSIMH.

[Ipouenypa oneHHMBAaHUS pPe3yIbTaTOB OOY4YEHHs MHBAJIUIOB W JIMI C OrPaHUYECHHBIMHU
BO3MOJKHOCTSIMH 3JI0POBbsSI 1O JMCUUIUIMHE IMPEIyCMaTpUBAeT MpPEJOCTaBiIeHHe WH(POpMAlUU B
¢dopmax, aTanTUPOBAHHBIX K OTPAHUYCHHUSM HX 370POBbS M BOCHPUSATHS WH(OpMAIIHN:

JUist U1 ¢ HApYIISHUSIMU 3PCHHSL:

- B [I€YaTHOW (hopMe yBETUUYEHHBIM HIPHPTOM;

- B (hopMe PIIEKTPOHHOTO JOKYMEHTA;

- B hopme aynmodaiina.

JInst AL ¢ HapyleHUs MM CllyXa:
- B meyaTHOU opme;
- B (hopMe DIICKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapylmeHus MM OTIOPHO-JIBUTaTEIbHOTO anapara:

- B Ie4aTHou popme;

- B hopMme 2IeKTPOHHOTO IOKYMEHTA;

- B popme ayanodaiina.

HaHHBIﬁ MEPCUYCHb MOXKET OBITH KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI'CHTA
00yJaronuxcs.

[Tpu mpoBeeHUM POIIEAYPHI OIIEHUBAHUS PE3YJIbTATOB O0YyUEHUS WHBAIHJIOB H JIUI] C
OTpaHMYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI IO JUCHHUIIIMHE (MOAYI0) 00ecedrBaeTCs
BBITIOJTHEHHUE CIICAYIOIIHX JOMOJTHUTETBHBIX TPEOOBAHUH B 3aBUCUMOCTH OT HHIUBUIYATbHBIX
0COOEHHOCTEH 00yJarOIMUXC:

1. MHCTPYKIUS TO TOPSIKY TPOBEACHUS IMPOIEIyphl OICHWUBAHHS MPEIOCTABISECTCS B
noctynHoit  ¢opme (ycTHO, B TNHCHBMEHHOM (QopMe, YCTHO C HCIOJIb30BAHUEM YCIYT
CYpIOTIEPEBOTUNKA);

2. moctynHas ¢hopma MpeAoCTaBICHUsI 3aIaHU OIICHOYHBIX CPeCTB (B medyaTHol dopMme, B
neyaTHOM (opme yBeTWYEHHBIM MpPHPTOM, B (OpME DIIIEKTPOHHOTO [TOKYMEHTa, 3aJlaHus
3aYMTHIBAIOTCS ACCHCTEHTOM, 3aJIaHHsI PEIOCTABIISIFOTCS C HCIIOJIb30BAaHHEM CYPIOTIEPEBOIA);

3. noctymnHas (hopMa MpeIOCTaBICHUS OTBETOB Ha 3a/aHus (MMCHbMEHHO Ha Oymare, Habop
OTBETOB Ha KOMITBIOTEPE, C UCIOIb30BAHUEM YCIYT aCCUCTEHTA, YCTHO).

[Ipn HeoOxomuMoOCTH AJIsi 00YYAIOIIUXCS ¢ OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbS U
WHBAJIUIOB MpOLEAYypa OLEHUBAHUS PE3Y/IbTaTOB OOyYEHHUS MO AWCHUIUIMHE (MOJIYJII0) MOKET
MIPOBOJUTHCS B HECKOJIBKO 3TAIOB.

[IpoBenenue mporenypsl OIEHUBAHUS pE3yIbTaTOB OOY4YEHHS HMHBAIMIOB M JHIl C
OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0pPOBbSI JOIMYCKAE€TCS C MCIOJIb30BAHUEM JAUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHUA.

11.6. IlepeyeHb OCHOBHON H JONOJHUTEIbHON y4eOHOM JIMTEPaTYypPbl, HEOOX0AMMOM A5
OCBOCHHS THCHUIIHHBI.

Jl7is ocBOEHMSI TUCHUIUIMHBI MHBAIWIAMH M JUIIAMH C OTPAHUYEHHBIMH BO3MOXHOCTSMU
3I0POBbSI MPEAOCTABISIOTCS OCHOBHAs M JIOTIOJMHHUTENbHAsh y4yeOHas JuTepaTypa B BHIE
ANIEKTPOHHOTO JOKyMeHTa B (hoHJe OMOIMOTEKU W / WK B AJIEKTPOHHO-OMOTMOTEYHBIX CHCTEMAX.
A TakKe TMPEeIOCTaBISIIOTCS OECIIaTHO CIeNHUaTbHble YUYeOHMKH W ydeOHbIe MmocoOus, WHas
yueOHasi JuTepaTypa M CHEIHalbHbIe TEXHUYECKHE CpelcTBa OOy4YeHHs] KOJUIGKTHBHOTO U
WHIUBUIYAIBHOTO MOJIb30BaHuUs, a TaKXKe yCIyru CYpIOTIEPEBOTYUKOB 51
TU(DIOCYPIOTIEPEBOTIYUKOB.

11.7. Meroanueckne yKa3anus VIl 00y4AIOIIMXCS 110 OCBOCHHUIO TUCHHUIINHBI
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B ocBoenun AUCHUINUIMHBI HHBAJIMAAMU W JIMIIAMU C OTPaHUYCHHBIMU BO3MOXHOCTSIMU
3I0pOBBsI 0OJBIIOE 3HAUYEHUE MMEET MHIAMBHUAyalbHas paborta. [lox MHIMBUAYaIbHOW pabOTON
noJjpazymeBaercsi B¢ (OpPMbI B3aMMOJICHCTBUS C NpENojaBaTelieM: WHAMBUIYyalbHas ydeOHas
paboTta (KOHCYIbTALMN), T.€. AONOJHHUTEIBHOE pa3bsICHEHHE Yy4eOHOTO MaTepuana u yriayolieHHOoe
U3y4eHUE MaTepuajia C TeMH OOy4YalollMMKCS, KOTOpPbIE B OTOM 3aWHTEPECOBaHBI, U
HHAUBUAYAJIbHAsA BOCIHUTATCIIbHAA pa60Ta. I/IHI[I/IBI/I[[yaJIBHBIe KOHCYJIbTallUKM 110 TIPEAMCTY
SABJIAIOTCA BaXXHBIM (1)aKTOpOM, CHOCO6CTBYIOHII/IM WHAUBUAYyAIHU3allUuA O6y‘-I€HI/I$I N YCTAHOBJICHHUIO
BOCIIMTATCIIBHOTO KOHTAaKTa MCKAY MpPCIoJaBaTcjiIieM H O6y‘-IaIOH_II/IMC$[ HHBaAJIMLAOM HMJIHN
O6yanOHIHMC$I C OrpaHM4YCHHBIMU BO3MOKXHOCTSAMU 3J0POBbA.

11.8. Onucanue MaTepHMaJIbHO-TeXHHMYeCKOWH 0a3bl, He0OXOAUMON /sl OCYIIeCTBJICHHA
o0pa3oBaTe/IbLHOIO Npolecca Mo AUCHHUILIHHE

OcBoeHue AUCHUIUIMHBI HWHBaJIWJaMHU MW JIMIAMH C OTPAHUYCHHBIMHU BO3MOXHOCTSIMU
300POBbA OCYHICCTBIIACTCA C HCIOJIB30BAHUCM CPCACTB O6y‘-I€HI/I$I O6HI€FO n CICHHUAJIBHOTO
Ha3Ha4YCHMUA:

- JIeKI[MOHHAs ayUTOpHUs - MyJIbTUMEUITHOE 000pyA0BaHKe, MOOMIIbHBIN paguokiace (A
CTYACHTOB C HapYyUICHUAMU cnyxa); HUCTOYHUKHU IMUTAHUA JI1 WHAUBUAYAJIBbHBIX TEXHHUYCCKUX
CpE/CTB;

- yueOHasi ayAuTOpHsl JUId MPAKTUYECKUX 3aHATHI (CEeMUHApOB) MYyJIbTUMEIHITHOE
000opynoBaHre, MOOMIIBHBIN paioOKIace (Vs CTYJACHTOB C HAPYIICHUSIMU CITyXa);

- yueOHas ayaUTOpHs IUIi CAMOCTOSTENIBHOW pabOTHl - CTaHAApTHBIE padouyre MecTa C
MEPCOHATFHBIMU KOMIIBIOTEpaMH; padoyee MECTO € TIEPCOHAIBHBIM KOMITBIOTEPOM, C MPOrpaMMON
AKPAaHHOTO JOCTYIa, TPOTPAMMOW O3KPAaHHOTO YBEIMYCHUS M OpaiJIeBCKUM JUCIUICEM JUIS
CTY/ICHTOB C HapyIICHUEM 3PCHUSI.

B kaxnmoil aymutopuu, rTHe O0Oy4yaroTCs MHBAIMIBI M JMIAa C OrpaHHYEHHBIMU
BO3MOXHOCTSIMU 3/I0POBbS, JTOJDKHO OBITH IMPETYCMOTPEHO COOTBETCTBYIOIEE KOJIHMYECTBO MECT
U1 00y4JaroIuXcs ¢ y4€TOM OrpaHUYCHHUM UX 3710POBbSL.

XI|. JUCT UBMEHEHUU

PII akryanu3upoBaHa Ha 3aceaHuM Kadeapsbl

Ilepevyenb HONMOJIHEHUA U Tlata Homep Moanucs
HU3MEHEHUI, BHECEHHBIX B Pa004yl0 npoToKoIa 32BEIYIONIEr0
NPOrpaMmy JHCHHUIINHBI sacenaHus Kkadeapoii
Kadenpnl
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B pabGouyro mnporpamMmy BHOCSTCS
CIIETYIOLIHE U3MCHEHUSI

1o ;
2 U T.JQ
WK JenaeTcs OTMETKa 0
HerenecooOpa3HoCcTh BHECCHUS

KAKUX-IM00 W3MEHEHUI Ha JaHHbII

y4eOHBIH ro11
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