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PaBouas nporpaMma HCIMILTHEE! paspaboTana Ha ocHoBaniH paGoyero yuebHoro riana OINOI]
BO no cnemmansuoctd 32.05.01 memmko-npoduiakrudeckoe €10 (YPOBCHb  BBICIIETO
ofpaloBarus — crienHanATer), yrsepikcHHoro Yuenem coserom ®I'BOY BO JIIMY
Munsapasa Poccun, nporoxon Nel or 31.08.2020r, B coorsercteun ¢ ®I'OC BO no
nanpasiennio nogroroske 32.05.01 — menuko-npodunakrayeckoe jeno ( ypoBEHb BHICHICTO
06pasoBaH — CHEIHATHTET ), YTBEPHK/ICHHBIBIM pHKasom Ne552 Munucrepersa oGpasosanus
u Hayku Poccuiickoit ®esepanun or 15.06.2017r.

PaGouast nporpaMma yueOHO#M JMCIHILTHEBI 000pena Ha 3ace/anuy Kadephi oOlei 1
Guonornueckoit xumuu o1 24 mions 2022 r., nporokon Ne 11.

Pabouas mporpaMma corjiacoBasa:
1. Jlnpexrop HMB JII'MY

(B.P. Mycaesa)

2. YYMP, C u KKO / (A.M. Kapumosna)
3.Jlexan neuebnoro Qaxyibrera \ ¢ M (I'M. lanraros)
3aseayroumii kKadeapoit, 1M 1., npod. § ¥ l/j / (D.P. Harues)
Pazpaborunk paboyeit nporpaMmai:

noueHt kadenpsr obuieH u /7

OHOJNIOrHYECKON XHMHH, K.X.H., (b.A.11lanues)
PenensenTsi:

1.3aseyrommit kadenpoil Gnodusuxu,

urpopmaruky ¥ Meaanmaparyps JI'MY, ;

JI011, JLILH., P.M.AGaynrasnmMos

2. 3aseyronmii kadeapoii dpapmaxonoruu
JACAY, 1.6.1., npod. M A.A. Anmes



I. EJIb 1 3AJJAYU OCBOEHUS JUCHUITVIMHBI

PaGouass nporpamMma IuCHUNIMHBI COCTOUT U3 ABYX 0JI0OKOB:
00K | «O0mIag xXuMus» u
0s0k |1 «buoopranuyeckass XuMus»

BJIOK | «OBLIASI XUMMUSI»
1. Lens 1 3agaun ocBoeHus Oyoka « OO0ras xumus» (nanee — 6okl ).

Heab ocBoenus Onokal: - hopMupoBaHue y CTYIEHTOB CHCTEMHBIX 3HAaHUN U YMEHUU
BBIIOJHATE Pacy€Thl NapaMeTpPoB (PU3MKO-XMMHUYECKUX IIPOLECCOB, IPH PACCMOTPEHMH HX
(U3MKO-XUMHUYECKOH CYIIHOCTH M MEXaHU3MOB B3aMMOJEHCTBHS BEIIECTB, ITPOUCXONAIIUX B
OpraHu3Me 4eJOBeKa Ha KJIETOYHOM M MOJIEKYISIPHOM YPOBHSX , @ TaKKe MPHU BO3JACHCTBUM Ha
YKWBOU OpraHu3M OKpY>KaroIIeH Cpeoi.

3agaum Onoka:

B pesynomame uzyuenus oucyuniunvl cmyoenm 0onxiceH

3namo:

- IIpaBujia pabOThl M TEXHUKU OE30MaCHOCTH B XMMUYECKOH JlabopaTopuu npu padboTe ¢
nmpudopaMu U peakTUBAMH;

- TCPMOJUHAMHUYCCKHUEC U KHUHCTHUYCCKUC 3aKOHOMCPHOCTH, OIPCACIIAIOIINEC IMPOTCKAHUC
XAMUYECKHX U OMOXMMHUECKUX MponeccCCoB,

- q)HSI/IKO'XI/IMI/I‘leCKI/IC aCIEKThl BaXKHEHUIINX OMOXHMMHYECKUX MpoucCCOB U pa3/IMYHbIX
BHUAOB IroM€0CTa3a B OpraHu3Me: TCOPECTUICCKHUEC OCHOBBI 6H03H€pF€TI/IKI/I, (I)aKTOpLI, BJIMAOIINC
Ha CMCIICHHEC PaBHOBCCUA OMOXUMHMYCCKUX MponeccCCoB;

- CBOHCTBa BOJIbI U BOOHBLIX paCTBOPOB CUJIbHBIX U cl1a0BIX QJICKTPOJINTORB;

- OCHOBHBIC THIIBI PAaBHOBECHUN M IPOILIECCOB KU3HEICATCILHOCTH: MPOTOIUTHYCCKUE,
TeTepPOreHHBIC, INTAHI000MEHHBIE, PEIOKC;

- MeXaHHM3Mbl JIeHCTBHUS Oy(pEepHBIX CHCTEM OpPraHW3Ma, WX B3aUMOCBS3b U POJIb B
MOJJICPYKAHUKM KHCIIOTHO-OCHOBHOI'O T'OMEOCTa3a; OCOOCHHOCTH KHCIOTHO-OCHOBHBIX CBOMCTB
AMUHOKUCIIOT U OCJIKOB;

- 3aKOHOMEPHOCTH TMPOTEKaHUsI (HU3UKO-XUMHUUYECKHX IPOIIECCOB B JKHMBBIX CHCTEMaX C
TOYKHU 3pEHHS UX KOHKYPEHLMH, BOSHUKAIOLIEH B pE3ylbTare COBMEILECHUS PABHOBECUN PA3HBIX
THUIIOB;

- pOJib OMOT€HHBIX JIECMEHTOB M MX CO€IUHEHMUH B *KUBBIX CUCTEMAX;
- q)HSI/IKO'XI/IMI/I‘leCKI/Ie OCHOBBI ITOBEPXHOCTHLBIX SIBIICHUH U (I)aKTopBI;

- BIUAIONINE HAa CBOOOJHYIO MOBEPXHOCTHYIO DHEPrHUIO0; OCOOCHHOCTH aJcopOIvMy Ha
Pa3IUYHBIX TpaHUIaX pa3AenoB ¢as;

- XI/IMI/IKO'6I/IOHOFI/I‘IGCK}/IO CYIIHOCTH IMPOLECCOB, HIPOUCXOAANINX B JKUBBIX OpraHU3Max
Ha MOJICKYIIIPHOM U KJICTOYHOM YPOBHSX]

- 0c00EHHOCTH (PU3UKO-XMMUHU JUCTIEPCHBIX CHCTEM U PaCTBOPOB OHOMOIUMEPOB.
Ymems:

- IPOTrHO3UPOBATE PE3YJIbTAThI q)HSHKO-XI/IMI/I‘{eCKI/IX IMPpONHECCOB, MPOTCKAIOIINX B JKUBBIX
CUCTCMAX, OIINPAACh Ha TCOPECTHYICCKUC ITOJIOKCHUS

- HAYYHO 000CHOBBIBATh Ha6J'IIOI[aeMBIC SABJICHUS,

- IPOHU3BOOMTH (1)I/ISI/IKO-XI/IMI/IquKI/Ie HU3MCPCHUA, XapPaKTCPU3YIOIIHUEC TC WM HWHBIC
CBOUCTBA pacTBOpPOB, CMECECH H OPYIrux O6’[:CKTOB, MOACIUPYIOIIUX BHYTPCHHUC CPCAbI
opraHusma,

- IPEACTABIIATh JaHHBIC OKCIICPUMCHTAJIBHBIX I/ICCJ'Ie)IOBaHI/Iﬁ n BUIC Fpa(l)I/IKOB n Ta6J'II/II_[;

- IMIPOU3BOJUTH Ha6J'IIOI[eHI/IH 3a TIPOTCKAHUECM XUMHUYCCKHUX pCaKHHf/'I n Jacjiarb
000CHOBaHHBIE BBIBOJHBI,

- HOpCACTaBIATE PE3YIbTATbl JKCIICPUMCHTOB H Ha6J'II021€HI/II71 B BHJAC 3aKOHYCHHOI'O
IIPOTOKOJIa UCCIICOAOBAHUS

- pelarh TUNOBBIE MPAKTUYECKUE 33/Ja9d U OBJIAJIETh TEOPETUYECKUM MHUHUMYMOM Ha
Oomee abCTpaKTHOM ypOBHE;



- p€uiatb CUTYAallMOHHBIC 3aJa4U, OIMUPasICh HA TCOPCTUUYCCKUC ITOJIOKCHUSA, MOACTUPYIOIIHE

(U3UKO-XUMUYECKHUE MPOIIECCHI, MPOTEKAIOIINE B KUBBIX OPraHU3MaX;

- YBEPEHHO OPMEHTUPOBATHCSA B MH()OPMALMOHHOM IOTOKE (MCIIONB30BaTh CIPABOYHbIE

Baaoemes:

JaHHBIC U ONOIMOTpaduIo 1O TOH WM HHOU TPUYHHE).

0a30BBIMU TEXHOJIOTUSIMHU IpeoOpa3oBaHusi WH(POPMALUU, TEKCTOBBIMU U TaOIUYHBIMU

penakTopaMu, TEXHUKOU pabOThI B CETU

HTCPHET OJId HpO(i)CCCHOH&J'IBHOfI JCATCIIBHOCTH,

HaBBIKaMH orpeesieHus pH OnokuakocTei;

HaBbIKAMH MU3MEPEHUS CKOPOCTH IIPOTEKAHNS XUMHUECKUX PEAKIUN;

HaBbIKaMH omnpezeneHus OydepHoil EMKOCTH pacTBOPOB, B TOM 4YHCIIE OHMOJIOTHYECKUX

KUIKOCTEM.

2. HEPEYEHb IIJNTAHUPYEMBbIX

(DopanyeMble B IMpouecce u3yuyeHus

PE3YJIBbTATOB OBYUEHUSA

yqeﬁﬂoﬁ JUCHUIIIMHBI KOMIICTCHIIUH:

Kon
KoMIIe Ko 1 HanMeHOBaHHe HHIUKATOPA OCTHKEHHSI
Ha3Banue KoMmeTeHIINT .
TEeHIH obuIenpgeccHOHANIBLHOI KOMIIETEHIINH
n
1 2 3
Oobmenpodeccnonanbubie komnerenuun (OIIK)
OIIK-3 |CriocobeH pemarh NJI-1 onk-3 BiageTs anropuTMOM OCHOBHBIX (DH3HKO-

npodeccuoHalIbHbIE 3a/1a41 Bpaya
1o 00IIel TUTHECHE, YTTHIEMHUOJIOTUN
C UCIOJIb30BAHUEM KOMILIEKCa
(UBUKO — XUMHYECKUX,
MaTeMaTH4eCUX U U UHBIX
€CTECTBEHHO — HAYYHBIX TTOHSATHHN U
METOZOB

XUMHNYCCKUX, MareéMarTndCcCKux u
CCTCCTBCHHOHAYYHBIX MCTOJOB I/ICCJIGILOBaHHfI.

HWHBIX

N-2 onk-3 YMeTs MHTEpIpPETUPOBATh PE3YIbTaTh
(U3NKO-XMMHUYECKUX, MaTeMaTHUeCKUX M  MHBIX
€CTECTBEHHOHAYYHBIX HCCIEAOBAHUM IIpU PEIIECHUN
npo¢eCcCHOHANIBHBIX 3a/1au.

3. MECTO YYEBHOH! JUCIHUANIJIMHBI B CTPYKTYPE OBPA3OBATEJIHLHON
ITPOI'PAMMBI

VYuebnasg nucnumnauHa «O01as XuMHUs,
yactu broka 1 yuebHoro mnana no cnenuansHoct 32.05.01 Menuko-npoduiiakTuyeckoe Aeno

OuoopraHuyeckas XMMHs» OTHOCUTCS K 00s13aTeIbHON

Marepuan JUCHUIUIMHBI OIUPAETCS Ha paHee MPUOOPETEHHbIE CTYCHTaAMH 3HAHUSI 110

0M0JI0THH, MaTeMaTHKe, (pu3uKe, PU3NIECKOH KyJbType H CIOPTY.

MCSKZII/ICIIHHJ'[I/IHapHBIe CBSI3H C 00ecnneunBaeMbIMHU (l'lOC.]'lelIleIIII/lMI/l) AUCHUINVIMHAMUA

HasBanmue Ne Ne pasnesnoB nanHoi
Ne i/ o0ecrneyuBaeMbIX AMCUHMILINHBI, HEOOXOAUMBIX /151
B (mocJiexyromux) HU3yUYeHHUs odecreunBaeMbIX
AMCUUILIMH (mocsexy0mmx) AUCHMUILINH
1 2 3 4 5
1 buonorus +
2 buoxumus + + +




3 Hopwmanbras ¢usunomnorus + + +

4 [Taroduszuonorus + + +

5 dapmakoorus + +

6 ['uruena + +

7 [Ipodeccronanbubie O0Ie3HN

8 Yponorus + +

9 Buyrpennue 6one3nu + +

10 AHeCTe3u0JI0THs, pEeBMaTOJIOTUS u n +

WHTCHCUBHAS Teparus
11 OcHOBBI MHUTaHUS 3A0POBOTO U OOJIBLHOTO + +
YeoBeKa

12 OdTranemomnorus +

13 MukpoOuosorus

14 Knnanueckast papmakoaorus +

15 dusnorepanus

IV. OFBEM JUCIHUILIMHBI 1 BUJbl YYEFHOM PABOTHI
OO01mast TPy10eMKOCTh THCHHMIIMHBI COCTABJIAET _4  3a4eTHBIX eIMHULIBI.
Bun yuebHoit paboTbl Bcero Cemectp |
4acoB ook I | onok 11
KonrtakTHas paGora o0yuyaromuxcsi ¢ 64 64
npenojaaBarejaemM
AyauTOpHBbIe 3aHATHS (BCEro) 64 64
B tom uncre:

Jlextmm (J1) 16 8 8
Jlaboparopusie 3ausitus (JI3) 48 32 16
BHueayauropHas pabota (Bcero), B T.4.:
CaMocTrosiTesqibHasi padoTa 00y4aromerocs 44 28 16
(CPO)




V. COIEP)KAHUE BJIOKA | YYEBHOM JUCIUILIMHBI

5.1. Pazoenvt 610kal u komnemenyuu, Komopuie opMupyrOmMca npu ux u3y4eHuu

HanmenoBanue 1Tudp
1/ Ne paszena p Coneprxanue pasjena B IUJAKTUYECKUX €IUHUIIAX
KOMIIETEHIIUH
JIUCLUILINHBI
baok I
Xumusi OMOT€HHBIX JIEMEHTOB
N-1lonk-3 | [loHstue o OMOreHHOCTH XUMHUYECKUX 3JIEMEHTOB. Makpo- u
N-2 ok -3 | MukposnemenTel. buocdepa. KpyroBopor OHOreHHBIX
571eMeHTOB. KyMMynmpoBaHue OHMOTE€HHBIX — DIIEMEHTOB
KUBBIMU cucTeMamu. Kiaccudukais SIEMEHTOB IO HX
(YHKIMOHANEHOM pPOIM B OpPraHU3ME. JKOJIOTUYECKHUE
ACHEKTH XUMHUHU OMOTE€HHBIX 2JIEMEHTOB.
Xumus 3j1eMeHToB d -0/10Kka
DIIEKTPOHHBIE CTPYKTYPhl arOMOB M KarHOHOB. Haumbosee
buonorniecku BOXHbIE OMOreHHbIE dIeMeHTHl 0 -0l0Ka - OMOMETaLIbL:
AKTHBHBIC XpOM-MeJb, MOIUOAeH. OKUCIUTENBHO-BOCCTAHOBUTEBHbIE
HA3KOMOJICKYI CBOMCTBA:  3aKOHOMEPHOCTH  YCTOWYMBOCTH  CTENEHEH
APHBIC OKHUCJIEHMs, JUCIPOIOPIUOHMPOBAHUE  [TPOMEKYTOUHBIX
HEOpraHu4yecK CTEIIEHEH OKHUCIICHHS. YCTOMYMBOCTD B YCIOBUAX OPraHU3Ma
1 HC BCHICCTBA cTereHn okucieHus. KomIiuiekcHbie coenuHeHus — d-
(CTPE’GHH6= snemMenToB. Kiaccu(ukanms KOMIUIEKCOB IO 3apsgy H
CBOMCTRA, npupozne urannos. KoopauuanuonHas Teopus Bepuepa.
ydacTue B HoMmeHKaTypa  KOMIUIEKCHBIX — coeluHeHHi.  OCHOBBI
(DYHKIHOHHPO JIMTaHI000MEHHBIX PaBHOBECHH M TPOIECCOB. MOHHBIE
BAHHC KNBBIX paBHOBECHsS B pPAacTBOPaX KOMILUIEKCHBIX COEIUHEHHIA.
CHCTEM). KoHCTaHThl HECTOWKOCTU. POJIb KOMIUIEKCHBIX COEIMHEHHI B
JKU3HENEATENILHOCTH OpraHu3Ma. VX mpuMeHeHue B Tepanuu,
SKOJIOTHH.
Kparkas cpaBHHTENbHash XapakTEPUCTHKA W MEIUKO-
OMOJIOTHYECKOE 3HAYEHHE COEeOUHEHMH Kelie3a, MoaubaeHa,
BONIb(ppama, KoOasbTa, HUKENIS, MEIH, cepedpa, LIMHKA, PTYTH.
DKOJOTHYECKHE AaCHEKThl TOKCHYECKOTO JCHCTBUS COJEH]
PTYTH, KagMusi. MeXaHu3M 3aIycKa IEPOKCHIHOIO OKUCIEHHS.
OOGpa3oBaHue CyNepOKCUIHBIX HOH-PAIUKAIIOB.
Teopernyeckue OCHOBBI TePMOAMHAMHKH u
N/I-1omnk -3 | GHOIHEPreTHKH
DIIEMEHTBI NI-2 onk -3 | [lonsiTHe TepMoamHaMu4eckoi cuctembl. [lepBoe Hawamo
XUMHUYECKOM TEPMOIMHAMUKH. DHTanbmus. 3akoH Iecca. [Ipumenenue
TEPMOTMHAMUK IIEPBOTO Havajla TEPMOANHAMMKH K OMOCHCTEMaM. DHTPOIHS.
5 u, Dueprus  'mu60ca.  IIporHo3MpoBaHHE  HaNpaBIECHHS
TEPMOTMHAMUK CaMONPOM3BOJIBHO MPOTEKAIOIIUX IPOIECCOB  IIpuHImN
¥ PACTBOPOB M SHEPTETUYECKOTO COIPSIKEHUS.
XUMHYECKOMN XuMHYeCKasi KHHETHKA U KaTaJIu3
KUHETUKH Xumudeckass KuHeTHka. CKOPOCTh — peakuuH.  3aKoH

JIEUCTBYIOIIUX Macc. MOJIEKYISIPHOCTh U MOPSAI0K PEAKIUU.
3aBUCHMOCTh CKOPOCTH OT KOHUEHTpAlMd U TeMIEpaTyphl.




VYpaBHenune Appenuyca. [oMo- U TreTepOreHHBbI KaTaaus.
[TonsiTue o pepMeHTaxX KaKk OMOJOTUUECKUX KaTalnu3aTopax.
N-lonk-3 | XumMu4ueckoe paBHOBecHe
N-2 onk-3 | OOparumble u  HeoOpaTUMblE  pEaKIMH, KOHCTAHTHI
XMMHYECKOT0 paBHOBecHs. [IporHo3umpoBaHue cMenieHus
XUMUYecKoro paBHoBecus. bydepnoe neiictBue. Ilonstre o
rOMEOCTa3€ U CTAlHOHAPHOM COCTOSIHUH >KMBOTO OpraHu3Ma.
CBoiicTBa pacTBOPOB M XUMHYeCKasi KHHETHKA
Y4yeHnue o pactBopax
OCHOBHLLE Poxb Boawl B :xu3HeneaTenbHocT. KoumuratuBHbIE CBOMCTBA
TUILL pacTBOpoB. 3akoH Payisg. OcMOC 1 0CMOTHYECKOE AABJICHUE:
3akoH Banrt-I'ogoda. [Tonsarue o nzoocmuu. Poiap ocmoca B
XUMHYECKUX
. Oouonoruueckux cucremax. [lnasmonus, remonus.
paBHOBECHII U
3 HIPOLECCOB B IIporosuTHYecKHe paBHOBECHS U NPOLECCHI
b p KIHOHHDO [Iporonuruueckas TEOopHsl. Hucconmanus BOJIBI.
yH P OOpa3oBanue  BONOPOJHBIX  CBsizell  Kak  (hakTop
BAaHMM JKUBBIX o
cHCTeM caMoopraHu3aluu  KuBbIX  cucteM. PH-Bogoponnslit
' nokaszarenb. bydepHbie pacTBopbl U OydepHbIE CHCTEMBI.
Teopusi KUCIOTHO-OCHOBHOTO PaBHOBECHSI KaK OCHOBA IS
YCBOCHUS 3aKOHOMEpPHOCTEN (YHKIMOHUPOBAHHS
MPOTOJIUTUYECKUX OYyPEepHBIX CHCTEM KpOBHU, JUMQBI H
JIPYTUX OMOJIOTMYECKUX JKUKOCTEH.
I'ereporenHble paBHOBeCHS M NIPOLECCHI B OPraHu3Me
YcnoBus 00pazoBaHMs M pacTBOpeHus: ocankoB. KoHcraHnTa
pPacTBOPUMOCTH U PACTBOPUMOCTE. SIBIeHHE n3oMophu3Ma.
N-lonk-3 | ®U3MKO-XHMMHUS OBEPXHOCTHBIX ABJIEHUH U CBOHCTBA
-2 onk -3 | IHCIEPCHBIX CHCTEM
[ToBepxHocTHas 3Heprust [mb6ca. Ancopbuus. YpaBHeHHe
DU3UKO-XUMUS
I'n66ca. IloBepXHOCTHO-aKTHBHbIE W  HOBEPXHOCTHO
MTOBEPXHOCTHBI
X SIBIICHI B HeakTuBHble  BemiecTBa.  OpueHTanuss  MOJEKYl B
4 (YHKIHOHHPO MIOBEPXHOCTHOM CJIO€ M CTPYKTypa 6uomemOpan. CtpoeHue
yH P MULEIJIBL.
BAaHHM JKUBBIX
CHCTEM Ancopouus
) A1copOLIMOHHBIE PABHOBECHS U TTPOIIECCHI HA HETIOABUKHBIX
UM TOJABMXKHBIX TpaHUIaX pas3gena ¢a3. YpaBHeHHE
JIbarmropa. SABnenus agcoOuuu B OMOJIOTHU M METUIIMHE.
Ousuko-xumust | UA-lonk-3 | JucnepcHble cucTeMBI
JIACTIEPCHBIX NN-2 onk -3 | Kimaccudukarus JIACTIEPCHBIX CHCTEM.
5 CHUCTEM B Munemioo6pa3zoBanue B pactBopax [TAB.
(GYHKIIMOHUPO [Tomyuenue, cBOMCTBA M OYMCTKA KOJJIOMJIHBIX PacTBOPOB.
BaHMM JKUBBIX ITpyHIMIIBI yCTONYMBOCTHU KOJIJIOUIHBIX pacTBOPOB. SIBIeHME
CHUCTEM. KOAT'yJISIIIHH.

5.2.Pa3zgennl 6s10ka | ¥ TPy1oeMKOCTH O BUAAM YUeOHOH padoThI

| /Ne |

|

| Bugs! yueGHoii paGotsi (B AU) |




Ne HaumenoBanue pasnena JUCHUILIMHBI JI JI3 CPO | Bcero
ceMecT
pa
1. 1 buonoruueckn akTUBHbIE HHU3KOMOJIEKY/ISIPHbBIE
HEOpraHUYECKHUE BelecTBa (CTPOCHHE, CBOMCTBRA, 2 6 8 16
ydacTre B QyHKIIMOHUPOBAHUE )KUBBIX CHCTEM).
2. 1 OneMeHTbl ~ XUMHUYECKOH  TepMOAMHAMHMKH,
TEPMOJMHAMUKHM PAcTBOPOB U  XUMHUYECKOUN 2 8 3 13
KHHETHKH
3. 1 OCHOBHBIE THUIIBI XUMHYECKUX pPaBHOBECUH H
MPOIIECCOB B (PYHKIIMOHMPOBAHUU  KHUBBIX 10 12 22
CHCTEM.
4. 1 @OU3NKO-XUMHSI TIOBEPXHOCTHBIX SIBICHUHA B 9 4 8
(YHKIMOHUPOBAHUH KHUBBIX CHCTEM. 2
S. 1 OU3MKO-XUMHSI  JUCHEPCHBIX ~ CUCTEM B 9 4 9
(YHKIMOHUPOBAHUH KHUBBIX CHCTEM. 3
NTOI'O 8 32 28 68
5.3. TemaruuecKuii JiaH JeKIHi
/Ne HanmeHnoBanue TeM JIeKIMi O6bem B AU
Cemectp |
JIK 1 XuMHa OMOTEHHEBIX dJIEMEHTOB. KOMILIEKCHBIE COETUHEHUS 2
JIK2 [IpoTtonuTHueckue npoueccsl U paBHOBecue. bydepHbie pacTBopsl | 2
1 OydepHbIe CUCTEMBI
JIK3 I'ereporennsie nponeccsl U paBHoBecusa. KoHcranTa 2
pacTBopuMOCTH PUBUKO-XUMUSI TOBEPXHOCTHBIX SIBJICHUM
JIK 4 PU3HKO-XMMUS AUCIEPCHBIX CUCTEM 2
Hroro 8
5.4.Temarnuecknii u1aH J1a00pPaTOPHBIX 3aHATHI
/Ne HaumeHnoBaHnue TeM 1abopaTtopHbIX 3aHATui | Popma tekymiero | O6sem B A4
KOHTPOJIS
Cemectp 1
Paznenl
JI3 1. BBoHOE 3aHsTHE T 2
JI3 2. buorennsie sneMeHThl. KoMIJIeKCHBIE T, P, JL.p. 2
COEJTMHEHUSI.
JI3. 3. KonnokBuym Nel Kou. 2
Pa3znen2
JI3 4 u 5. TepmoauHamuka T,Kp,JIp, P 4
JI3 6. Kunetuka u karanus T, JL.p (PT'3), P 2
JI3 7. XuMundeckoe paBHOBECHE T, Kp, JL.p 2
Paznen 3




JI3 8. PacTBopsl. KosumnraruBHelie cBOMCTBa T,P JLp,C3 2
pacTBOpOB
JI3 9. KucnoTHO-OCHOBHOE paBHOBECHE. T, Kp, JL.p ,C3 2
['upponus conen
JI3 10. bydepusie cucremsl. bydepnas P, JI.p.,C3 2
€MKOCTh
JI3 11. KonmnokBuym No2 Kon 2
JI3 12. I'eteporeHHbie MPOLECCHI U T 2
paBHOBECHS
Paznen 4
JI3 13. ®u3uKo-X1uMHUs MOBEPXHOCTHBIX PT 2
SIBJICHUI
JI3 14. KommokBuym Ne3 Kon 2
Pazpen 5
JI3 15 Jducnepcusbie cuctemsl. Komnouiabie T, Kp 2
pacTBOpPHI
YCTONYMBOCTH KOJUIOUAHBIX CUCTEM.
Koarynsuus
JI3 16. KomnokBuym Ne4 Kon 2
HNTOI'O: 32

@DOopMBI TEKYIIIET0 KOHTPOJIS YCIIEBAEMOCTH ( C COKPAILECHUSIMH ):

T — tectupoBanne, Kon — xomiokBuym, P — nanucanue u 3ammra pedepara , PI'3 —

pacueTHo-Tpadmyeckas 3amada, Kp — xonTponbHas pabora, JI.p — maboparopnas padora ,C3-

CUTYAallUOHHHBIC 3aa4U.

5.5. YueOHO-MeTOnMYecKOe o0ecnedeHue A1l CAMOCTOSTeIbHOI padoThI 10 AMCHHUILIMHE

5.5.1. CamocrosiTesibHasi padoTa odyuarouerocsi (6Jiok | )

m/Ne | Neo HaumenoBanwue pasnena Haumenosanwue Buga CPC* Tpyno | ®op
ceme JUCITUTLIAHBI €MKOC | MBI
cTpa Th KOHT
poss
A4
1 1 buonornueckn akTUBHbBIE Pe(bepaTHBHvHe COO6H1€HH’E c
HU3KOMOJICKYIISIPHbIC MTOJITOTOBKOM MYJIBTUMEIHIHBIX
HEOpraHWYECKHE BElIeCTBA TIpe3CHTAIHH P, T,
(CTpoeHHe, CBOMCTBA, yyacTHe B [ToaroroBka Kk TECTHPOBAHUIO, K.p.,
(YHKIIMOHUPOBAaHUE KUBBIX KOJIIOKBHYMY, JTa00paTopHoit 8 JLp.

CHUCTEM).

pabore.

Pabota ¢ neKTpOHHBIMU
o0pa3oBaTeIbHBIMU PECYPCAMU,
pa3MEIICHHBIMU B 3JIEKTPOHHOM
uHpopmarmonHou cucreme JJI'MYVY.




JeMeHTE X UMIYeCKOM PacuerHo-rpadudeckas pabora PI'3
TepPMOINHAMHKH, PedeparuBabie cooOmIEeHNS C .
TEPMOJMHAMUKH PACTBOPOB 1 MMOATOTOBKOM MYJIBTUMEIUMHBIX 5 P,
XUMUYECKON KHHETHKH Ipe3eHTaLUH K.p,
[ToaroToBKa K KOHTPOJILHOM padboTe T
Y TECTUPOBAHUIO.
OCHOBHBIE THITBI XUMHUYECKHX Pedeparushble coobieHus ¢ Kp.,
PAaBHOBECHIA H MPOIIECCOB B MOATOTOBKON MYJIBTUMEIUMHBIX Kou.,
()YHKIHOHUPOBAHHH YKHBBIX MPE3EHTALMI, TOATOTOBKA K 10 JLp.,
CHCTEM. nabopaTopHOi padore. P
[ToaroToBKa K KOHTPOJILHOM padboTe
U KOJUIOKBUYMY
1 DU3HKO-XMMHS [IOBEPXHOCTHBIX | 1I0BEPXHOCTHBIC SBICHHA.
SABJICHHIT B (DYHKIIMOHUPOBAHHH AncopOuus: nzorepma OpeitHanxa, Kom.,
SKUBBIX CHCTEM. ypaBHeHue Jlenrmropa, 2 P.
AKCIIEPUMEHTAIILHOE OMpeelieHUue
KOHCTAHT. (IIOATOTOBKA K
KOJUIOKBHYMY; pedepar)

1 DUBHKO-XUMHUS JUCTICPCHBIX Pe(bepaTHBH“He COO6HI€HH’UI Y P,
crcTeM B (DyHKIIMOHHPOBAHHH MOJITOTOBKOM MYIBTUMEIUITHBIX 3 K.p,
JKUBBIX CHCTEM. IpEe3eHTaLNH Ko

[ToaroToBKa K KOHTPOJIbHOM paboTe
HNTOI'O: 28

5.5.2. Temaruka pedgepaTuBHBIX padoT
PA3JIEJI 1 (OIIK- 3, U] -1, U1-2)
1. Menuko-Onosiorudeckast pojb JJIEMEHTOB S-0J10Ka.
2. Meauko-Ouonaoruyeckas pojb 3JI€MEHTOB P-0JI0Ka.
3. Meauko-0noornyeckast pojib 2JIeMeHTOB (-0oKa.

4. Kakue metamibl BEIOUparoT cebe nuranabl? (O61ee 3HakoMCTBO ¢ KoHIlenuei [Tupcona).

5. CTpoeHue U CBOMCTBAa KOMIUIEKCOB MEPEHOCYMKOB KHUCIOPOIA.

PA3JIEJI 2 (OIIK- 3, U] -1, U1-2)

1. XKuBoil opranusM u TepMOAMHAMHUKA.

2. KanopuiiHOCTb MUILEBBIX MPOAYKTOB, IPUHIIMIIBI COCTABICHUS TUET K PALIKOHY.
3. DHeprus akTHBALUU.

4. TepMoaMHAMHYECKHUH aClIEeKT XMMHUYECKOTO PaBHOBECHS.

5.Hampasnenue npoTekaHuss XUMUYECKON PEAKLIUH.

PA3JAEJ 3 (OIIK-3, U] -1, U]-2)

1. Menuko-Ononorunyeckoe 3HaueHne 0CMOCa U OCMOTHYECKOTO /1aBJICHUSI.

2. OU3UKO-XUMHUECKHE OCHOBBI BOJHO-3JIEKTPOHHOTO OajlaHca B OpraHu3Me.
3. Aimnio3, ankanos.

4. R-0CHOBHOE paBHOBECHE U ILIEJIOYHON pe3epB KPOBH.

5. CocTaB ¥ KOHIEHTPALMU KOMIIOHEHTOB (PU3NOJIOTUYECKUX PACTBOPOB.

PA3JIEJI 4 (OIIK-3, U] -1, U]I-2)
1. Ilpumenenue [TAB B xupyprun. Ctpoenue [IAB. Mexanusm aeicTBus.
2. Ancopbums. Buasr amcopOnMoHHON Tepanuu.




PA3JIEJI 5

(OTIK- 3, W] -1, UJI-2)

1. Munennoobpa3oBanue. SIBneHne COMOONIM3ANN B MEJUIIMHE U (DapMaIiH.
2. SIBneHust KOATyIALUH, KOJUIOMIHON 3aIUThI U MIENTU3alUH B )KUBOM OpraHU3Me.

VI. OHEHOYHBIE CPEJACTBA JJIsA TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH
U IIPOMEXKYTOUYHOM ATTECTAIIMHA IO U'TOTAM OCBOEHUA

TACHATITAHBI

@DOH[ OLIEHOYHBIX CPEACTB C MOJHBIM KOMILJIEKTOM OLIEHOYHBIX CPEICTB JIJISl TEKYIIETO
KOHTPOJISL YCIIEBAEMOCTH M POMEKYTOUHOM arTeCcTalliy 10 UTOraM OCBOCHUS JTUCIUTIIIMHBI
pa3paboTaH B popMe CaMOCTOSATEIBHOIO JOKYMEHTA B BUJIE MPUJIOKEHHE K pabouelt mporpamme
nucuuruasel. ([punoxenue 1)
6.1. [lepeyenb KOMIeTEHIMI ¢ YKa3aHHeM 3TanoB UX (OPMHUPOBAHMS B MPOLIECCe 0CBOEHUS
paboueii mporpaMMBbl TUCITUTUIMHEI

Konrposaupyembie | HaumeHnoBaHue pa3iesia AMCUUILIIMH OueHovHbIe CpeACTBA
KOMIIETEHIIUH
Tekyuuii KOHTPOJIb
Baok 1. O6mast xummusi
-1 omnx -3 Kox Ne 1
N-2 ork -3 buosornyeckn akTUBHbIE HU3KOMOJIEKYIISIPHBIE P,
HEOpraHuyecKue BelecTsa (crpoenue, ceoiictea, | T.,JL.p
y4acTHe B (PYHKIIMOHUPOBAHHUE JKUBBIX CUCTEM).
NI-1omx -3 T,
W-2 onk -3 . K.p. Nel
DNEeMEHThl XUMUYECKON TEPMOAMHAMUKH, K No2
TEPMOJMHAMUKHU PACTBOPOB U XUMHUECKOU P. p- 78
KUHETUKHU "
PI'3,JL.p
N-1 omxk -3 Kom. Ne2
NI-2 onk -3 OCHOBHBIE TUIIBI XUMUYECKHUX PaBHOBECUN U T.
MPOIECCOB B PYHKIIMOHUPOBAHUH KUBBIX cuctem. | C3.
JLp
N-1 omx -3 . P.,
WJT-2 onk -3 DU3HKO-XUMUS TOBEPXHOCTHBIX SBJIICHUN B T
; "
KIIMOHUPOBAHUHM JKUBBIX CUCTEM.
yHKIHOHHPO cucTe Kom.Ne3,m1.p.
W-1onk -3 K. p.Ne 3,
N/I-2 onk -3 DU3UKO-XUMUS TUCTIEPCHBIX CUCTEM B T.,
(YHKIIMOHUPOBAHUH )KUBBIX CHCTEM. P.,JI.p,KonaNe4

6.1.2. OuneHoYyHbIe CPEACTBA VISl TEKYLIEro KOHTPOJISI yCIIeBaeMOCTH
Jns  TeKymero KOHTPONS YCHEBAEMOCTH JUCHUIUIMHE HCIONIB3YIOT —CIEAYIOIINe
OLIEHOUHBIE CPEACTBA:

TECTUPOBAHUE
Baok 1.

Pasznen 1. buojornyeckn aKTUBHbIE HU3KOMOJICKYJ/JISIPHBIC HEOPraHUIECCKHUE BEIICCTBA




OIIK- 7: ToTOBHOCTH K MCIOJIH30BAHNIO OCHOBHBIX (PU3HKO-XUMHYECKHUX,
MaTeMaTH4eCKUX H eCTeCTBeHHOHAYYHBIX MOHATHI U MEeTOI0B NPH peleHun
npodeccuoHaJIbHbIX 3a1a4.
JI3Ne2 Buorennsle 31eMeHTbl. KomniiekcHbIe coeITUHEHM .
Buorennsbie 3jieMeHTBI
1. DHIemMudeckue 3a00ICBaHMs CBSI3aHbL:  !C POCTOM UeJioBeKa
!c 0cOOEHHOCTSIMH OPraHU3MOB Ic pe)KMMOM CHA U OT/bIXa
I+c GMOT€OXMMHYECKUM COCTOSTHUEM CPEZbl OOMTaHUsI  !C BECOM YelloBeKa
2. Hannuue B opranu3me MNOCTOSHHOW NMPUMECH MOHOB CTPOHIMUS HApSAAy C MOHAMHU KaJbIIHs
OOBSCHSCTCS: !pasnnunemM pa3MepoB UX HOHOB
I+-CXOJCTBOM pa3MepOB UX HOHOB IpaznuyrieM CTPOEHUS UX aTOMOB
3. K OMOTreHHBIM OTHOCSTCS 2JIEMEHTHI:  |coaepiKaluecs B MUIIe
I+-HEeoOXoAuMBbIE IS )KU3HEIEATEIbHOCTH OpraHu3Ma
lnmonagaroniyie B OpraHu3M U3 OKpY’Karolel cpeabl
Imonagaroniyie B OpraHu3M U3 BHYTPEHHEH cpeibl
4. Bo Bcex COENMHEHUSX, COAEpKALIUXCA B >KUBBIX OpPraHM3Max, BOJOPOJ UMEET  CTENEHb
okucnenus: !+l 0 -1
5. Harpuit u IMTHII HaKaIJIMBAIOTCS:
!BO BHYTPUKJIETOYHON KHUAKOCTH !+BO BHEKJIETOUYHOW KHUJKOCTH
6. Kanuit, pyOunuii u 1ie3uii HaKarIMBalOTCS B OPTaHU3ME :
!+BO BHYTPHUKJIETOYHOU KUJKOCTH !BO BHEKJIETOUHOM KHJIKOCTHU
7. B opranu3me Hatpuii HaxXoqUTCs B Bue cojeii: ! ximopunos !docdaron
!BOIOpPOAOKapOOHATOB I+Bcex, BbIIIE IEPEUUCICHHBIX COSTMHEHUI
8. TlocrosuHoe wu30bITouHOE moTpednerne NaCl crmocoOcTByeT mOsBICHHIO B OpraHu3Me
OCMOTHYECKOW: !+TUNEPTOHMM !TMIOTOHUM  !M300CMUU
9. l'unepronunueckue pacTBOpHI NaCl oOnajaior
CBOMCTBOM: loGe360muBaronM +aHTUMUKPOOHBIM |ca3MoMTUTHYECKIM
Iperynaunu 0CMOTHYECKOTO TOMEOCTa3a
10. IIpumenenne NaHCO3 B 60bIINX 103aX MPUBOJIUT K:
I+ankano3y !NMOBBIIEHUIO KUCIOTHOCTH JKEITYJOYHOTO COKa

lannnosy MOHMX. KUCIIOTHOCTH 7KEITYIIOYHOTO COKa
11. Kanuii B O0NBIIMHCTBE CIy4aeB SBISETCS AHTarOHUCTOM:
lcepebpa 6poma I+Harpus 'pyOuams le3us

12. Ilpu kaameBOM UCTOLIEHUH TPUMEHSIIOT:

1+KCI INaCl INaHCOs; 'KHCOs

13. I'maBHBIM KOMITOHEHTOM KOCTHOM TKaHU siBisiercs: |+Ca Mg !Ba !Sr
14. KomiiekcooOpa3oBareneM B XJIOpOQHILIE SBISIETCS HOH:

I+Mg? ICa®* IBa®* ISr?*
15. VoHBI KaJblMs TOMABISAIOT AaKTHBHOCTh MHOTHUX (PEPMEHTOB AKTHBHUPYCMBIX
HOHAMHU ISr2* IBa** 1+Mg** IMn?2*

Kpurtepun onieHKH TeKylero KOHTpoJIs ycreBaeMoCTH (TeCTHPOBaHue):
. «Otmmunoy:  100-90%

. «Xopomoy: 89-70%
. «YnoBieTBopuTelsHOY»:  69-51%

. «HeynosnersopurensHo»: <50%

PE®EPAT
Pasnen 4. ®u3uK0-XUMHSA MOBEPXHOCTHBIX SIBJICHHUI B (PyHKIIMOHMPOBAHUM KUBBIX
cUcTeM.



OIIK- 7: T'oTOBHOCTH K MCIIOJIb30BAHNI0 OCHOBHBIX (PM3UKO-XMMUYECKHUX,
MATeMATHYeCKNX M €CTeCTBEHHOHAYYHbIX MOHATHI U METOIO0B NPHU PelIeHU U
npodeccuoHaAJbHBIX 32124

1. ITpumenenue [1AB B xupypruu. Ctpoenue [IAB. Mexanusm neicTBus.
2. Ancopbumsi. Bunibl ancopOIMOHHOM Teparnuu.

Kpurepun oueHKH TeKylero KOHTpoJs (pegepar):

. Hosusna pedepupoBanHoro Tekcra: Makc. — 20 6aios;

. CreneHp pacKphITUS CYITHOCTH MpoOieMbl: Makc. — 30 6auioB;
. O00CHOBaHHOCTH BEIOOPA HCTOYHUKOB: Makc. — 20 6aIoB;

. Colmronenre TpeboBaHM K 0OPMIICHUIO: MaKC. — 15 6aios;
. I'pamoTHOCTB: Makc. — 15 Gaos.

OuenunBanne pedepara:
Pedepar omenuBaercs mo 100 OamipHOW ImIKane, OaJbl MEPEBOMSTCS B OICHKHU
yCIIEBAEMOCTH CJEIYIOIINM 00pa3oM (OaljIbl YYUTHIBAIOTCS B MPOIECCE TEKYIEH OIICHKU 3HAHUM
[IPOrpaMMHOT0 MaTepuaa):

86 — 100 0aI0B — «OTIIMYHOY;

70 — 75 GaIIoB — «XOPOIIOY;

51 — 69 6aiIoB — «yIOBIETBOPUTEIHHO;
MeHe 51 0aia — «HeyIOBICTBOPUTEIHHOY.

ASANENRN

CUTYALHUOHHBIE 3AJTAYH 110 BJIOKY I

Pa3znen:3 OcHOBHBIE THIIHI XHMHYECKHX PABHOBECHI M MPOIECCOB B GYHKIHOHUPOBAHUHI
sxuBbIx cucrem (OIIK- 3, U]T -1, U/I-2)

3ansaTue Ne8
Tema: KosuturatuBHbie CBOiiCTBA pacTBOPOB.
1. Amuno3 uiam ankajio3 HapylmlaeT MEXaHU3Mbl MEepeHoca KHCIOpPOAa TeMOITIOOMHOM KpPOBH.
I'eMorno6uH y4acTByeT B HECKOJbKHUX PABHOBECHSX, OOLIMI pe3ynbTaT KOTOPBIX MOKHO
NPUOTU3UTENBFHO ONUCATh YPaBHEHUEM:

HeH"Bomn) + O2momnm He O2@onn) + Hf o)

B KaKyl0 CTOPOHY CMEIIACTCA 3TO PAaBHOBECHUC ITPU aI_II/I)IOSe?
IlosicauTe MMO4YEMYy 3TO NPUBOJUT K KUCIIOPOAHOMY I'OJIOJAHUIO.

2. Konnenrpauus woHoB H*BoamH) M3MEHSETCS B pe3yibrare M3MEHEHUS CKOPOCTH YAAJICHUS
CO2 u3 nerkux. IToMy NpoIEcCy COOTBETCTBYET PABHOBECHE:
H*®onn + HCO3 oan) H2 COs onmH20 ¢x) + COxr)

[TosicuuTe, mouemy noBbinieHre KoHIEHTpauuu CO2 BBI3BIBAET aliua03?

3. Y GonpHOrO, 10CTaBICHHOrO B KIMHUKY, pH kpoBu 7,49. lllenounslie pe3epBbl MOBHIIIEHBI;
nasienue CO2 camkeno. Kakoit Bug KOC Habmronaercs y 6016HOTO?
a) MeTabOINYeCKUi HEKOMIIEHCUPOBAaHHBIN alu03

0) ra3oBbIii HEKOMIIEHCUPOBaHHBIN aJIKaJl03
B) T'a30BbIil KOMIIEHCUPOBaHHBIN aJIKaJI03

') METabOIMYECKHI KOMIIEHCHPOBAHHBIN aIKaio3.



Kpurepun onieHKH TeKylero KOHTpOJIs yCIeBaeMOCTH (CUTYallHOHHBIE 3a/1a4H):
v «OTInaHOY:

OTBeT Ha BOIPOC 3a/1a4u J1aH npaBwiIbHbIA. OObsiCHEHHE X0/1a €€ pelIeHus noapoOHoe,
IIOCJIEI0BATENIEHOE, TPAMOTHOE, C TEOPETUYECKUMU O0OCHOBAaHUAMU (B T.4. U3 JIGKLIUOHHOTO
Kypca), ¢ HeOOXOAMMBIMH CXEMAaTHUYEeCKUMHU N300paKEHUSIMHU. OTBETHI HA JIOTIOJIHUTEIbHBIE
BOIIPOCHI BEpHbIE, YETKHE.

+ «Xopouioy:
OTBeT Ha BONPOC 3a/1a4u J1aH npaBwiIbHbIA. OObsiCHEHNE X0/1a e€ peleHus noapoOHoe,

HO HEJJOCTATOYHO JIOTHYHOE, C EAMHUYHBIMU OIIMOKaMH B JI€TaISIX, HEKOTOPBIMU
3aTPYIHEHUSIMU B TEOPETUUECKOM 000CHOBAHMH (B T.4. M3 JICKIIMOHHOTO Marepuaia), B
CXEMaTU4YeCKUX M300paKeHUSX U OTBETHI HA JIOTIOJIHUTEIbHbBIE BOIIPOCHI BEPHBIE, HO
HEJOCTaTO4YHO YETKUE.

v «YJIOBJIETBOPUTEIBLHOY:

OTtBeT Ha BONPOC 3a7a4yu AaH NpaBMIbHBIA. OObSICHEHUE X0/1a €€ peleHus
HEJ0CTaTOYHO MOJTHOE, HeMOCIeI0BaTeIbHOE, C OUTMOKaMH, CI1a0bIM TEOPETUIECKUM
000CHOBaHHEM (B T.4. JIGKIIMOHHBIM MaTePUAIOM), CO 3HAYUTEIILHBIMU 3aTPYIHEHUSIMHU U
OLIMOKaMH B CXeMaTUYECKUX U300paKEHUSIX, OTBETHI Ha JOMOIHUTEIBHBIE BOIIPOCHI
HEJOCTAaTO4YHO YETKHE, C OIIMOKAMH B IETAJIAX.

+  «HeynoBnerBoputeabHOY:
OTBeT Ha BONPOC 3ajauu JaH HeNpaBWIbHBINA. OObsICHEHUE X0/1a €€ PEIICHUs TaHO
HEMOJIHOE, HEMOCIIEA0BaTeNIbHOE, C TPYyObIMH OIIMOKaMu, 6€3 TeopeTUuYecKoro 000CHOBaHHUS (B
T.4. JICKITMOHHBIM MaTEPHAIOM); OTBETHI Ha JOMOJTHUTEIbHBIC BOIPOCH HEMPaBUIIbHbIE

(OTCYTCTBYIOT).

KOHTPOJIBHBIE PABOTbI
Kontposnbnas padoraNel

Paznen 2: DiieMeHTHI XHMHUYECKO# TEPMOTUHAMUKHI, TEPMOJIAMHAMUKH PaCTBOPOB H
xumudeckoid kuuetuku (U1 -1 onk-3, , U/I-2 onk-3, )

JI3 NeS
Tema: Tepmoaunamuka

Buaer Nel

1. Xumuueckasi TepMOJIMHAMHKA KaK TEOpETUYeCKast OCHOBA OMOIHEPTeTHUKH.

2. BerUHCIUTh M3MEHEHHE DHTAIBIINN B CTaHIAPTHBIX ycioBusx peakmun 4NH3p+502:) =
ANO() + 6H20r) ecnmu  craHaapTHble SHTAIBIMM OOpa30BaHMs BELIECTB YYaCTBYIOIIHX B
peakiu paBHbl:— 46K][x/Monb (NH3); 91 k/x/mons (NO); — 286 x/[x/moins (H20).

a)— 1168  ©0) 896 B) 448 r)-448

3. Ha ocHoBannu 3akoHa ['ecca paccunTaiiTe SHEPreTHYECKHE 3aTPaThl CTYJIEHTA 3a CYyTKH, €CIIN
B CYTKHU OH ynorpeOiusier: 8 r 6enka, 80 r xupos, 400 r yrneBogoB.  Ilpu cropanuu 1 r 6enka,
Kupa, yreBonoB Beiaensierca 4,2; 9,5; 4,3 k[[)K COOTBETCTBEHHO.

a) 2514 ©) 2500 B) 3000 r)3200

Kpurepun oueHKH TeKyliero KOHTPOJIsl yCIIeBaeMOCTH ( KOHTPOJIbHasi padoTa):
«OTInHYHOY:

CryneHT umeet r1y0okue 3HaHUS Y4eOHOro MaTepuaia 1o TeMe 3aHaTus « [epMonnHaMuKay.
CdhopmynupoBan U U3JI0KUIT TOTHBIN U MPaBUIIBHBIM OTBET HA TEOPETHYECKUI BOIIPOC C



cOOJTIOICHHEM JIOTHKH U3JIOKeHUs Marepuana. [IpaBuiibHO pemmit u opopMuil mpeyioKeHHbIC
pacyETHBIE 3a/1a4U.

«Xopo1ioy:

CryneHT noka3ai 3HaHHs y9eOHOTO MaTepuaia, yCBOUI OCHOBHYIO JIUTEPATypy. B mucrMeHHOU
(dhopme T1eMOHCTPUPYET 3HAHUS TEOPETUIECKOTO U MPAKTUYECKOTO MaTepuasa 1o JaHHOH Teme,
JOITyCKasi He3HAUNTEIbHBIE HE TOYHOCTH B OTBETE HA TEOPETHUSCKHI BOIIPOC WM 0OPMIICHUE
OTBETA HA MPEIJIOKCHHBIC 3a1a4H.

«YIIOBIETBOPUTEIBHO:

CTyzeHT B 11€JIOM OCBOMJI Marepuai MpakTUUYE€CKOTo 3aHsITHS, HO 3aTPYAHSAETCS C PaBUIbHOM
OLICHKOM IPEJIOKEHHOM 3aJ1a4y, JAeT HEIIOJIHBIN OTBET HA MPEAJIOKEHHBIN TEOPETUYECKUI
BOIIPOC.

«HeynoBIE€TBOPUTEILHO:

CTyaeHT UMeET CYIIEeCTBEHHBIC MTPOOEIIbI B 3HAHUSAX OCHOBHOTO Y4eOHOIrO Marepuasia 3aHsTHS,
MOJHOCTBIO HE PACKPBLI COJEPKAHHUE BOIPOCA, JAET HE BEPHYIO OLICHKY CUTYallH B
MPEJI0KEHHBIX 3a/1a4ax, HE MPaBUIIbHO UX pemaeT. HeynoBiaeTBopuTeabHas OlieHKa
BBICTABIISIETCS CTYJACHTY OTKa3aBIIEMYCs MMCbMEHHO OTBEYAaTh HAa BOIIPOCHI OUJIETA.

KOJIVIOKBUYM

KossioxkBmymNe2

Pasnen 3: OCHOBHbBIE THIILI XHMHYECKHX PABHOBECHI M IPOIECCOB B (PYHKIIMOHHPOBAHUH
*uBbIX cucrem (U -1 onk-3, , AA-2 onk-3, )

KonTposbHbIe BONPOCHI U 32 1aHUS
KonsmraruBHblie cBOMCTBA PACTBOPOB.

1. PacTBOpBI, UX KiaccuuKkarus.

2. CniocoObl BhIpaK€HUsI KOHLEHTPALIMKA PACTBOPOB (MaccoBasi J10Jis, MOJISIpHAs KOHILIEHTpaIys,
MOJISIpHAsi KOHIIEHTpallKs SKBUBAJIIEHTa, MOJIAJIbHAs KOHLEHTPALHS)..

3. KonnuratuBHbI€ CBOWCTBA PACTBOPOB.

4. 3axoH Payns u cneacTBus U3 Hero.

5. D0ynnockonuyeckast U KpUOCKONUYECKasi KOHCTAHThl. MeTo/bl 30y IMOCKOITUU U KPUOCKOIHH.
6. Ocmoc 1 ocMoTHYecKoe JaBiieHne. Posib ocMoca 1 0CMOTHYECKOTO IaBIE€HUS B OMOTOIHYECKUX
CUCTEMAX.

7. 3axoH BanT-Todda 111 HEINEKTPOIUTOB U ANEKTPOIUTOB. M30TOHNYECKIT KO PHUIMEHT, ero
(bu3nyecKuil CMbICI.

8. I'uno-, runep-, ”30TOHUYECKHUE PacTBOPBI. PaCTBOpPBEI N30TOHNYHBIE KPOBH.

9. SIBneHne muazmMonu3a, reMoan3a U U300CMUH.

3agaun

1. B 300 r Boxb! pactBopuiiu 0,5 Mosist MoueBUHBI. HaliTh oHM>XKEHNE TaBJICHUS] HACBHIIIEHHOTO
napa Bojel Hasl pactBopoM 1ipu 100°C (po=101,3 kI1a).

2. B 720 r Bogs! pactBopuiu 1 Mok ppykTo3sl. HaliTu moHnkeHue qaBaeHus mapa pacTBOPUTEIS
Haj pactBopom mipu 100 °C (po = 101,3 kI1a).

3. B 180 r Bomsi pactBopui 6 r MmoueBuHbI ¢ My (CO(NH2)2) = 60 r/moinb. Halitu naBieHue mapa
pactBopuTens Haa pactBopoM ModeBUHBI Ipu 100°C (po=101,3 kI1a).

4. Haiinure temneparypy kunenus 0,1 mons/kr pactBopa NaCl (i = 1,92), a Ka6 = 0,563.

5. Paccumraiite, mpu KakoW Temrneparype J0JKEH KPUCTALIM3UPOBATLCS PaCTBOP, COAECPKALIUN
250 r mroko3sl B 1 11 Bogsl (K = 1,86).

6. IIpu pactBopenun 5 r Bemecta B 200 © BOJBI OJIy4aETCsl PACTBOP, KPUCTALTU3UPYHOLIUICS
npu -1,45 °C. Onpenenure MoiekyIsipHyto Maccy Beriect. (K = 1,86).



7. Berancnure ocMoTudeckoe AamineHue (B klla) pactBopa He 3nekTponuTa, coaepskamero 0,2
MoJb BenecTsa B 44,8 11 pactBopa. R=8,31 klla n/monb-K.

8. B 4 1 Boabl pactBopmiin 1 Mok Drok03bl. KakoBo ocMoTHueckoe fapiienue pactsopa npu 0°C?
R=8,31 xIla in/monb-K.

9. B 22,4 1 Bobl pacTBOPHIIM 2 MOJIb MOYEBHHBI. KakoBO 0OCMOTHYECKOE TaBJI€HUE PacTBOpa IIPHU
0°C? R=8,31 «Ila a/momb-K.

10. meetcs 200 T pactBopa mitoko3bl (CsH1206), comeprkarero 7,2 T paCTBOPEHHOTO BEIIECTBA.
Temneparypa pactBopa pasHa 27°C. Beruucintb ocMoTHueckoe fasiaeHue pacrsopa. R=8,31 klla
a/mons K

11. B xakoM o0bemMe BOZIbI ciaeayeT pacTBOpUTh 0,5 MOJISl HE JIEKTPOIUTA, YTOOBI OCMOTHYECKOE
nasienue pactpopa npu 0°C pasusiocsk 1 arm? R=0,082 arm i/moinb-K.

CuryaunoHHbIE 3212491

1. ITpu narosoru4ecKux COCTOSHUSIX B OPraHu3Me MOTYT BO3HUKATh PAa3JIMUHbIE BUJIBI OTEKOB:
3aCTOMHBIE OTEKH (MpU MEXaHWYECKUX MOBPEKICHUSX), CEPICYHBbIC OTEKH, OTCKH TIpH
TUTIOTIPOTEUHEMUAX (CHI)KEHHE KOHIIEHTPAIMU B KPOBHU) U JIP.
a) OObsicHUTE MEXaHHW3M BO3HHUKHOBEHHS 3aCTOMHBIX OTEKOB, HUCIOJIB3ys CXeMy (QHU3UKO-
XUMHUYECKOUN PEryIsIlIuu BOJHO-COJIEBOTO OOMEHa.
0) KakoBbl (h)M3UMKO-XUMHUYECKHE OCHOBBI BO3HHMKHOBEHHUS CEPACYHBIX OTCKOB, OTEKOB IpH
TUIONPOTEUHEMUSIX ?
B) Kakue BUIbI OTEKOB BbI 3HAETE?

2. Bonblllyl0 OMACHOCTH JJIS JKU3HU OOJIBHOTO INPEJCTABISAIOT OTEKH MO3Tra, JIETKUX, IpU
KOTOPBIX OJHHM M3 CIIOCOOOB OKa3aHHWS MOMOIIM SBISIETCS BBEACHUE THUIEPTOHHYECKUX
PacTBOPOB IIHOKO3bI.

a) [louemy npu yrpoXaroImunx XKU3HA OTEKOB MO3Ta, JISTKMX O0JbHOMY BBOZST THIIEPTOHUYECKHNA
pacTBOp IIIIOKO3bI?

6) Kakue npenmyiecTBa UMEIOT pacTBOPHI INIOKO3bI NIEPE]] paCTBOPAMHU HATPHS?

B) [Touemy npu oTekax HEOMYCTUMO YIOTpeOIeHHE CoIen?

3. T'umo- ¥ runepTroHNYECKue pacTBOPhl HAXOAAT MIMPOKOE MpUMEHeHHne B MeauuuHe. Jlns
MPAaBUIILHOTO OKa3aHUs TIOMOIIH OOJFHOMY Bpad JIOJDKEH 3HATh (PU3MKO-XUMHUECKHUE OCHOBHBIE
CTaJU¥ TUIO- U TUIIEPTOHNYECKHX PACTBOPOB.

a) OOBSACHUTD, MOYEMY TIPU AITIEPTHUECKUX PEAKITHIX, COMTPOBOKIAIOIINXCS OTEKAMH TKaHEH, B
OpraHu3M BBOJAT KoHIIEHTpHpoBaHHbIe pacTBOpbl CaClz (10%), rroko3sl (20%).

6) OObsicHUTE MeXaHU3M IPOTUBOMHKPOOHOIO JEHCTBUS THIEPTOHUYECKUX PACTBOPOB,
MPUMEHSEMBIX Il IPOMBIBaHUS U 00pabOTKH paH.

B) [louemy Heb3s1 BBOAUTH B OPraHW3M B OOJBIINX KOJIMYECTBAX THIIO- WA TUIIEPTOHHYECKUE
pacTBOpsI?

4. HapyuieHus 5>J€KTPOJUTHOTO M BOJHOTO OOMEHa B OpraHu3Me€ MOTYT NPUBECTH K
HEOOpaTUMBIM U JieTallbHBIM u3MeHeHusiM B [THC.
a) Kakue n3mMeHeHus BBOHO-COJIEBOIO OOMEHA MPOUCXOAAT IPU BBEACHUHU OOJIBIINX KOJINYECTB
OeccoieBbIX )KHJIKOCTEH OOJIbHBIM 0 HapyleHHOH QpyHKuuel nouek? K kakium nocneacTBUsIM AJist
OO0JIBHOTO 3TO MOXKET MPUBECTHU?
0) [Ipu BBemeHNN OONBITUX KOJIMYECTB COJIEBBIX M30TOHMYECKUX PACTBOPOB MOTYT HAOIIOATHCS
OTEKU KOHEYHOCTeH U Jerkux. OObsicHUTE (PU3MKO-XUMHUECKUN MEXaHNU3M BO3ZHUKHOBEHHUS 3THX
OTEKOB.
B) Kakue HapyIiieHus BBOAHO-COJIEBOTO OOMEHA MOTYT HACTYIaTh MpU YHOTPEOIEHUH MOPCKOM
BozbI? (KoHmeHTparms Na“ B MOpCKoil Bozie B 2 pasa BBIIIE, YEM B KOHIIEHTPUPOBAHHON MOYE).



5. T'a30BbIe TaHTPEHbI BBI3BIBAIOTCS MHKPOOAMH, Pa3sMHOXKAIOMIMXCS B OECKHCIOPOIHBIX
YCIIOBUSIX B TIyOWHE paH M OMEPTBEBIINX TKaHeW. [Ipu edeHnn ra30BbIX TAHTPEH MPUMEHSIOT
METOJI TUTIepOapruIeCKOil OKCUTeHAMH. MOTUBUPYHTE BO3MOXHOCTh ITpuMeHeHus metoaa ['bO,
OCHOBBIBASICh Ha 3HAHUU (PU3MKO-XUMHUYECKUX OCHOB PACTBOPHMOCTH Ta30B B OMOJIOTHYECKHX
AKHUJKOCTSIX.

6. I[Ipu ObICTpOM NOIBEME BOOJIA30B U3 NIYOMHBI MOXKET BOSHUKHYTh KECCOHHasi O0JIE€3Hb,
MPECTaBIAIOMmas OONBIIYI0 OMAacCHOCTh JJs TKaHW. Vcmonb3yst 3HaHHE (PU3HKO-XUMHUYECKUX
OCHOB pacTBOPUMOCTH TIa30B B OMOJIOTMYECKHX O KUIKOCTSX, OOBSCHUTE MEXaHHU3M
BO3HUKHOBEHUSI KECCOHHOH Oone3nu. [loyemy 3ameHa a30Ta reqmeM B JBIXAaTENBHBIX CMECSX
yCTpaHsieT ONaCHOCTh BO3HUKHOBEHHSI KECCOHHOM Oone3Hu?

Kpurepun oneHKH TeKylero KOHTPOJIsl yCIeBaeMoCTH (KOJIJIOKBHYM):
«HeynoBIeTBOPUTENBHOR:

3nanus: CTyIeHT He CHOCOOEH CaMOCTOSTENbHO BBIICIUTH IVIABHBIC TMOJIOKEHUS B H3Yy4aeMOM
Marepuasie aucuuIuiiHe. He 3HaeT M He ITOHMMAaeT 3HAYUTENbHYI0 WIM OCHOBHYKO YacTb
MIPOrpaMMHOTI0 Marepuaja B Ipesesax NoCTaBIeHHOTO BOIPOca.

YMmenust: CTyAeHT HE yMEeT MPUMEHSTh HEMOJHbIE 3HAHUS K PEIICHUI0 KOHKPETHBIX BOMIPOCOB U
MIPEAJIOKEHHBIX CUTYallMOHHBIX 33]1a4.

Hagpiku: CTyaeHT He BiIaJieeT MPaKTUYECKUMHU HaBbIKAMU PEIICHUs 3a1a4 JaHHOTO pasjiena.
«YIOBJIETBOPUTEIHLHOY

3Hanus: CTyIEHT YyCBOMJI OCHOBHOE COJIEp)KaHHE JHUCLHUIUIMHBI, HO MMEET IpPOOesbl YCBOECHMUS
Marepuaia, He IpenAaTCTBYIOIINE JalbHENUIIEeMy YCBOCHHIO Y4eOHOTro Marepuana Mo JUCIUILTHHE
«Xumusi». MMeer He CHCTEMaTU3UMPOBAHHBIE 3HAHUS IO MPEABIAYIIMM paszaenam. Marepuai
u3naraet (hparMeHTapHO, HETIOCIIEI0BATEIbHO.

Ymenus: CTyaeHT HENOCIEN0BATENIbHO U HE CUCTEMAaTU3UPOBAHO YMEET UCIOJIb30BaTh HEIOJHBIE
3HaHUS MaTepuasa, 3aTpyIHsAeTCS MPU MPUMEHEHUU 3HAHUN HEOOXOAMMBIX IJIsl peuIeHHs 3amad
JAHHOTO pazjiesia Ipu OObSICHEHNH KOHKPETHBIX MOHATHH U 3aKOHOB.

HaBpiku: CTyaeHT gomyckaeT OMOKH U HETOYHOCTH MPH pacyeTax, UCIOIb30BaHNE TEPMUHOIOTHH.
«Xopomoy:

3uanus: CTyIeHT CHOCOOCH CaMOCTOSITENIbHO BBIJACIUTH TJIABHBIE MOJNIOKEHUS B H3y4aeMOM
Marepuasie. [lokaspiBaTh 3HAaHMS JAHHOTO pasjaena. JlaeT NOJMHBIM W INpPaBUIIBHBIA OTBET Ha
MOCTABJICHHBI BOMPOC, HO JOMYyCKaeT HE3HAUUTENbHbIE OIMMUOKA ¢ HETOYHOCTH TMpH
BOCIIPOM3BEICHUN TEPMUHOB U (POPMYII, TIOIyCKAeT HETOUHOCTH B PEIIEHUH 3a7]ay, HE UCKaXarolI1e
UX CYUIHOCTH.

YMeHus: YMeTh CaMOCTOSITEIBHO BBIACIWTH IVIABHBIC IIOJIOKEHUS B HM3y4aeMOM Marepuale,
MPUBOAUTH MIPUMEPHI, TOATBEPKAAIOIINE UX 3HAUUMOCTh B OMOJIOTUH U MEIUIINHE, JIENaTh BBIBOJIBI.
YMeeT UCoIb30BaTh OJIyUYE€HHbIE 3HAHUS Ha [TPaKTHKE, BIIaJIeeT Hay4YHOU TepMUHOI0THed. CTyqeHT
BIIAJEET MaTepHalioM JAHHOTO pa3zelia AUCIUIUIMHBI, M3JaraeT €ro mnociaegoBareabHO, JOMYyCKast
HE3HAUYUTEIbHBIC OITMOKM U HETOYHOCTH, HE 00J1ajaeT TOYHBIMU HAaBBIKAMH PA0OTHI CO CITPABOYHOM
TUTEePaTypou, MPaBUILHO OPUEHTUPYETCS, HO paboTaeT MEeIJICHHO.

«OTIMYHOY:

3Hanus: CTyIEHT CaMOCTOSATEIbHO BBIACNSAET IJIaBHBIE TOJOXKEHUS B HM3y4aeMOM pasfene M
CHOCOOEH KpaTKO U MPaBUILHO OXapaKTepHU30BaTh OCHOBHBIE 3aKOHBI U SBJICHUSI.

VYMmenust: CTyneHT yMeeT COCTaBJISTh MOJHBIM M MPaBUIBHBIA OTBET HAa OCHOBE H3YYEHHOIO
Marepuala, BhIIEIATh ITIABHOE, MOJTBEPK/IaTh OTBET PA3JIMYHBIMUA MPUMEPAMHU, CAMOCTOSTEIBHO U
apryMEeHTHPOBAHHO JIelaTh aHAJINU3, 0000IIEHHUS U BBIBOJIBI.

HaBpiku: CTyneHT noka3bIBaeT MOJHOE BIaJIeHHE BCeM OObEMOM Marepuaia JaHHOIO pasjera,
BIIAJICET HABBIKAMU PEILICHUS 3a/1au.

PacuerHo-rpaduueckas 3aga4a (Jlaboparopnas pagora)



Pa3znen 2: JiieMeHTHI XMMUYECKO TEPMOAUHAMUKH, TEPMOTUHAMUKH PACTBOPOB U
xumuyeckoi kuneruku (M -1 onk-3, , UJ1-2 onk-3, )

JlaboparopHnas padora Ne 3
3aBUCHMOCTH CKOPOCTH XMMHYECKOH PeaKlMu OT
pasJn4HbIX (GaKTOpoB
Onvim Ne 1.3aBUCUMOCTH CKOPOCTH XUMHY€CKOH PeaKIMU 0T KOHIEHTPAMHU

B tpu npoGupku Hamute pasbdasiennbiii 0,1 M pactBop THOCynb(para Hatpus NaxS:03 — B
MEepPBYIO 2 MJI, BO BTOpYI0 — 4 MJI, B TpeThi0 — 6 Mj1. B mepByto nmpoOupky 100aBUTh 4 MJI BOABI, BO
BTOPYIO — 2 MJI, B TPETHIO BOAY HE 100aBIsATh. B KaXkay1o mpoOupKy 100aBUTH O 2 MIT pa30aBIeHHOM
CEpHON KHCIOTHI M 3acedb BpeMs cekyHiaomepoMm. Habmiomate oOpa3zoBaHHe MYTH U 3aHECTU
PEe3yNIbTaThI OMbITA B TAOJIHILY.

Ne C \% \Y \% T - BpeMs C V-
pooupo | NaxS»03 | NaxS:03, | H20, H2SO0a4, popazosanms | NazS203 nocne fopocts
[0 pa36., M MJT MJT MJI MYTH, CEK. pa36., M bp. MyTH,
DJIB/CEK
1 0,1 2 4 2
2 0,1 4 2 2
3 0,1 6 - 2
ITo maHHBIM TAOIUIBI BHIYHCIUTh:
1. Kornentpanuio THocyabhara HaTpus B K&KI0UW POOUpKe 1o Gopmyrie
C(Na,5,05) ucx V(Na,S,0;)
C(Na,5,0,) =
V (0bm.p — pa)
__ C(Nay5,05)

2. CKOpOoCTh XUMHUYECKOM peaKIuy MPH KaXKI0W KOHIICHTPAIMH 110 (hopmyIie
3. 3anucarh ypaBHEHHE peakLun
Na;S203 + H2S0s4— NazSO4 + SO2T + S | + Hz0
4. TTocTpouts rpaduk 3aBUCUMOCTH CKOPOCTH XUMHUECKON peakiuu oT KoHIeHTpauun NazS203.
5. Cnenarp BBIBOA.
Onvim Ne 2. 3aBHCHMOCTD CKOPOCTH XHMHY€CKOM PeaKIuM OT TeMIlepaTyphbl
B nBe xonOb1 HanmuTh 1m0 5 My okcanara Hatpust Na2C204 , 1o 3 M1 KOHIICHTPUPOBAHHOM CEPHOM
KUCIOTHl M Mo 5 M nepManranara kamust KMnOs. 3aceus Bpems. CopepikuMoe OIHOW KOJIOBI
HarpeTh, a JApPYrylo OCTaBUTh Oe3 HarpeBaHus. HaOmromaTe 3a M3MEHEHMEM OKpPACKH pacTBOpa B
koj0ax. 3aceub BpeMs oOecIBeUMBaHMs pacTBopa B 00enx koindax. Pe3ynabraThl ombiTa 3aHECTH B

[

TaOHILy.
Ne C \ C \ \Y t— T - Bpems V-
mobr Na2C204 NazC204 KMnOs KMnOs  pSOsmn pMmmeparypa, {icue3HOBEHHSI | CKOPOCTh
M MJT M MJT °C OKpACKH, CEK peaxkuuy,
MOJIb/CEeK
1 0,1 5 0,1 5 3 20
2 0,1 5 0,1 5 3 60

1. 3anucarp cxemy peakuu U YpaBHSTH €€.
Na2C204 + KMnOs+ H2SOs— NazSO4 + KoSO4 + MNnSO4 + CO2+ H202. Paccunrars
koHneHTparo KMnO4 B mpobupke 1 CKOPOCTh Peakluy P KKIO0H TeMIieparype o Gopmyiam

C(KMnoO,

) = ClEMn O Jucx V(EMnoy)

V (0Bw.p—pa) )
3. [locTpouTts rpaguk 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT TEMIIEpPaTyphl.

u

ClkMno,)

[




4. Cnenarb BLIBOI.

KpuTtepun oueHkM TeKyllero KOHTpPOJs ycneBaeMocT (pacueTHo-rpadgudeckast
3ajJa4a):

Pa6oTa cuuTaercs «3a4TEHHO#»,ECITH CTYICHT MPABIIBLHO M AKKyPATHO 3arOIHUI
MPE/JIOKCHHBIC TaOJIHIIBI BHECS B COOTBETCTBYIOIINE Tpadbl SKCIIEPUMEHTAILHBIC JTAHHBIC U
JIaHHBIC MTOJYYECHHBIC TyTEM MaTeMaTHYSCKUX pacyeToB. [1o pe3ynbraraM MOoIydeHHBIX
BBIUUCIICHUH MTPABUIIBHO CTPOUTCS TPa(QUKH 3aBUCUMOCTH CKOPOCTH XUMHUYECKUX PEAKIIHA OT
KOHIICHTPAI[MK U TeMIeparypbl. Ha 0CHOBe 3THX MCCIIeIOBaHUIl C/IeaHbl BBIBOIbI,
MOJTBEPIKIAIOIINE 3aKOH JISHCTBYIOMUX Macc U npaBuiio Bant-Todda.

PaGoTa «He 3aCUYNTBHIBAETC», €CIIH JIOMYIICHBI OIUOKK B pacyeTax, HEMPABUIBLHO MTOCTPOCHBI
rpaduKy, B 3aII0JHCHUN TaOJIUIL TOMYIIECHBI HAPYIICHHS B €IMHUIIAX U3MEPCHUS U 0003HAUCHHSIX.
CrenaHbl BBIBOJIBI IPOTHBOPEUAIIME 3aKOHY JCHCTBYIOMIMX Mace U mpasuity Baut-Tododa.

6.2. IIpomesxyTOUHAsI ATTECTALMSA 110 UTOTAaM OCBOCHHS THCHMIIJIMHBI
6.2.3. IlpuMepbI BONPOCOB JISl OATOTOBKH K 3a4eTy:
TEPMOJMHAMUKA

1. TepmoauHaMHUYECKHE CUCTEMBI (M30JUPOBAHHBIE, 3aKPBITHIE, OTKPBITHIE, TOMOT'€HHbIE U
reTepPOreHHbIE).
2. ITapameTpsl U PYHKIIMH COCTOSIHUSI CUCTEMBL. TepMOAMHAMHYECKHE TIPOLIECCHI.
3. BHyTpeHHss 3Heprus (onpeaeeHre, COCTaBIAIONINEe, PA3MEPHOCTD). DHTAIbIIMSL.
4. IlepBoe Hauaso (3akoH) TepMOAUHAMUKU. DOpMYIUPOBKH. MaTeMaTn4ecKoe BbIpaKEHHUE.
TermmooOMeH u paboTa, Kak GopMBbI Iepeadyn SHEPTUH.
5. Tepmoxumust. 3axkoH I'ecca u cneactust u3 Hero. CTaHJapTHBIE TEIUIOTHI 0OPA30BAHUS U CTOPAHUSL.
6. Tepmoxumuueckue ypaBHeHMs peakuuid. TernoBoi 3pdekt xumMudeckoil peakuuu. IK30- U
AHI0TEPMUYECKUE PEAKIIUH.
7. O0Oparumble U HeoOpaTUMBbIe Iporiecchl (peakuun). Kputepun caMmornpon3BoIbHOTO MPOTEKAHUS
IIPOLIECCOB
8. Bropoe Hauano TepMonuHaMMKH. PaznuuHble GOpMYITHPOBKH €0 M MaTeMaTuyeckoe BhIpaXKEeHHUE.
9. OHTponus. AOCOMIOTHOE 3HAYEHHUE SHTPONUU. PacyeT sHTpONuN Ak XUMUYECKON peaKIuu.
10. Dueprus I'nd6ca. TepmoarHaMudeckue ycaoBUs PaBHOBECHSL. DK30- M 9HJ/I0- IPTOHUUECKUE
MPOLECCHl B OpraHU3Max.
11. Tperbe Ha4asO (3aKOH) TEPMOAMHAMUKU. DHTAIBIUHHBIN U SHTPONUIHBIN (pakTopBI.

3amaum
1. Ha ocHoBanuu 3akoHa ['ecca paccunTaiite SHEpTeTUYECKHUE 3aTPaThl CTYJIEHTA 3a CYTKU, €CITU B
CYTKH OH ynotpeOuser: 8r 6enka, 80r xxupos, 400r yrneBonos.  Ilpu cropanuu 1r 6enka, xupa,
yreBoJoB Beinensiercs 4,2; 9,5; 4,3 k/[>K COOTBETCTBEHHO.
2. AH® pactBopennst CuSOs n CuSO45H20 cocTaBisitoT COOTBETCTBEHHO
—66,0x/>x/Monb u +11,7x/Ix/Monb. Beraucnute AH® runparanuu CuSOs .
3. BBIUHCIUTD KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIACITUTCS TP OKUCIICHUH TUTFOKO3BI 110 PEaKIIHN
CsH1206(T) +602 (1) = 6CO2(T) + 6 H2O(k) 1pH cTaHAApTHBIX YCIOBUSX, €CIIUA TETUIOTHI
00pa30BaHMsI BEMIECTB YYACTBYIOMUX B peakiuu paBHbIL: -286 kJ[x/Moinb (H20) ; -393 x/[x/Monb
(CO2); -1273 x/Ix/moab (CeH1206).
4. Berancmuts AHC peaxim C2HsOH(x) + O2(r) = CH3COOH(x) + H2O(k) 1O CTaHIapTHBIM
TEIUIOTaM CTOpPaHUS BEIIECTB, YUACTBYIOIMINX B PEAKIIHH:
-1371 xJIx/monb (C2HsOH); -870 x/Ix/moas (CH3COOH).

KMHETHUKA U KATAJIN3. XUMNUYECKOE PABHOBECHE.
1. Peakiuu npocThIe, CIIOKHBIE, TOMOTEHHBIE B reTeporeHHbIe. CKOPOCTh TOMOTEHHBIX XUMUYECKHUX
peaKunii 1 METOIBI €€ UBMEPEHUS.



2. 3akoH nevictBytonux macc ['ynpnbepra u Baare ayis ckopoctu peakiuu. Koncranra ckopoctu
XUMHUYECKOH peakiuu, e€ Gpusnueckuit cMpici. MoJeKyIsIpHOCTb U TOPSIIOK PEeaKLUH.

3. 3aBHCUMOCTbH CKOPOCTH PEaKIUU OT:

a) KOHIICHTpaIH (3aKoH JelcTByromux mace ['ynpadepra u Baare);,

0) Temmneparypsl (3akoH Bant-I'odda); B) JABJICHUS U KaTau3aTopa.

4. Oneprus aktuBauuu. Karanus. BinsHue karanu3aropa Ha BEIMYMHY S3HEPIMM aKTUBALUU. Bujsl
KaTayin3a (TOMOTeHHbBIN U FeTepOTreHHbBI )

5. IlonsTre 00 00paTUMBIX M HEOOPATUMBIX XUMUYECKHX PEAKIIUsAX.

6. Ilonstue o XuMHUYecKOM paBHOBecHd. KoOHCTaHTa XMMHUYECKOTO PABHOBECHS U CIOCOOBI €€
BBIPAXKECHMUSL.

7. JlaHbI 0OpaTUMBIE PEAKIINH:

1) 2NO(r) +O21)¢>2 NOx(r) — 66 xJIx 2) 2802 + O21)¢>2S031 — AH

3) COw) + Clypy«>COClyry + AH 4) 2COn«>COx(r) + Cr) + AH
5) 2S03)<> 2502y + Oz¢) — AH 6) Haw) + l2 > 2HI) — AH
7) Noiry + O2p¢> 2NO¢y — AH 8) 3H2+ Noy<> 2NH3( + AH

J1s ka0l peak MM HaUIIUTE BEIPAKEHUE JUIsI CKOPOCTH MPSIMOM 1 00paTHON peaklnuu u
KOHCTaHTy paBHOBecus. Kyza cMecTUTCsl paBHOBECHE JaHHOM peakluy, eCiIM: a) YBEIUYUTh WIN
YMEHBIIUTH KOHIICHTPAINIO UCXOAHBIX BEIIECTB MM KOHEYHBIX MPOIYKTOB; 0) YBEITUYUTH MU
YMEHBIINUTH JIaBJICHUE; B) YBEIMUYUTH UM YMEHBIIUTH TEMIIEPATYpy?

KOJIJIMTATUBHBIE CBOMCTBA PACTBOPOB

1. KonnuraruBHble CBOWCTBA pacTBOPOB (MEPEUUCIUTH U JaTh XapaKTEPUCTUKY KaXI0MY U3 HUX).

2. 3axoH Payns u cnenctBus U3 Hero. J0YIHOCKONINYECKast U KPUOCKOMIMYEeCKass KOHCTAHThI. MeToIbI
90YITMOCKOTIH U KPUOCKOTIHH.

4. OcMocC 1 ocMOTHYECKOE JIaBieHue. Polb ocMoca 1 OCMOTHYECKOTO JIaBJICHHS B OMOIOTUYECKUX
cucTeMax.

5. 3axon Bant-Todda s HeINeKTpoIuTOB U AMEKTPOIUTOB. M30TOoHNUEeCcKkil KO dUIIUEHT, ero
(bu3nyecKkuil CMBICI.

6. ['uno-, runep-, U30TOHUYECKUE PACTBOPHI. SIBIEHUE M1a3MOJIN3a, TEMOJIM3a U U300CMUH.

3agaun
1. B 300 r Boxs! pactBopuiu 0,5 mosst MoueBUHBL. HaliT moHMKEHHE TaBIIeHUsT HACBIIIIEHHOTO Mmapa
BoJIbI HaJl pacTBopoM 1ipu 100°C (po=101,3 kIIa).
2. B 180 r Boas! pactBopuit 6 T MoueBuHBI ¢ Mi(CO(NH2)2) = 60r/monb. HaliTi naBnenue mapa
pacTBOpuTENs HaJ pacTBopoM MoueBHHBI Tpu 100°C (po=101,3 kIIa).
3. Haitnure Temneparypy kunenwus 0,1mons/kr pactBopa NaCl (i = 1,92), a K»6=0,563.
4. B 4 n Bonel pactBopmix 1 Monb miroko3bl. KakoBo ocmoTndeckoe aasienue pactsopa npu 0°C?
R=8,31 xIla n/momb-K.

KUCJIOTHO-OCHOBHOE PABHOBECHE. THJIPOJIN3 COJIEMN
1. [Iporonutryeckas Teopust KUCIOT U OCHOBaHUI. Cuia KUCIOT U OCHOBAaHUM.
3akoH pa3BeneHuss OcTBaiba.
3. ABronporomis Bofbl. KoHCTaHTa aBTONpoTOsM3a BOIbI (HOHHOE MPOU3BEICHHE BOIBI).
4. BonoponHslii moka3aresib, Kak KOJIMYEeCTBEHHAs! Mepa aKTUBHOM KHCIIOTHOCTH U IIETIOYHOCTH.
5. Twrb! IPOTONUTHYECKHUX PeaKINi ( HOHHM3AIIWS, HEUTpa3alus U THIAPOIIH3).

6 . lanpl comu:  2) Harpusi KapOOHaT; 3) Harpus cymedum;,  S) xenesa (1) xmopup; 6)
xenesa (Il) aurpar;  7) menu (Il) vutpar;  8) anerar Harpust; 10) amMmMOHUSsI XJIOPUTT;
J1s1 kaxkaoro cirydyast HaNnuIuTe: a) (opmyrty conu; 0) yKOKHUTE €€ THIT,  B) 3aIUIINTE €&

TUAPOIN3; T) KOHCTaHTy TMAPOIN3a; M) 3anuimmTe GopMymty A1 pacyera pH pacTBopa JaHHO# Comu.

BY®EPHBIE CUCTEMBI



1. Mexaau3m Oydeproro neiictus. @aktopsl, onpenenstomue pH OydepHoit cucteMsl.
2. bydepHast eMKOCTb, (haKTOpBI, ONIPEAEIAIONINE e€ 3HaUCHHE.
3. lanbl Oy(epHbIe CHCTEMBI: alleTaTHbIM, aMMUAYHBI, TeMOTJIOOMHOBBIH,
OKCHUTEMOIJIOOMHOBBIH, (hOC(ATHBIA, BOIOPONOKAPOOHATHBIN, AMHUHOKHUCIIOTHBIC, OCTKOBBIC. J[IIst KaXKIoro 13
HUX 3aITUCaTh: a) COCTaB, 0) mexaHm3M OyhepHOro IHCTBUS, B) GOPMYITY ISl ONPEICIICHUS
PH, 30HbI OyhepHOTO NEHCTBIS U EMKOCTH KaXKI0ro Oydepa Mo KUCIIOTE U HISTIOUH.

3agaun

1. Paccuuraiite 3Hauenue pH ammuaunoro Oydepa, 1 11 kotoporo cogepxut 0,2 MOJIsi aMMOHHS OKCHIA
u 0,2 mosst ammonus xaopuaa (pK(NHsOH)=4,75).
2. Bpruucnuts Benmuuuny pH ammuadnoro 6ydepa, cocrasnennoro u3 200 mi 0,015M pactBopa

ammonus xjopuaa u 150 mut 0,02 M pacTBopa aMMOHUSI TUIPOKCUIA.

3. K 100 mx xpoBu mob6aBunu 36 mu 0,05 M pactBopa xstopuctoro Boopoa.pH KpoBU H3MEHMIIOCH C

7,36 no 7,00. Paccuuraiite OydepHyto EMKOCTh KPOBH 1O KHCIIOTE.

4. K 20 mi xpoBu po6asuiu 1,5 mi 0,02 M pactBopa Harpus ruapokcuna. [Ipu stom pH kpoBu

U3MEHUI0ch oT 7,44 o 7,6. Haiinure OydepHyro EMKOCTh KPOBH 10 KUCIIOTE.

BMOT'EHHBLIE SJIEMEHTBI. KOMIUIEKCHBIE COEAMHEHMA

1. BuoreHHoe 3HaYEeHUE COCUHEHHI S-, P-, 0-37IeMEHTOB B OpraHu3Me.
2. Coemunenus d-anmementos (Mn, Fe, Co, Cu, Zn, Mo) B opranusme.
3. lano xommjiekcHoe coequHenne (KC).........................

1) K2[MnCl4]; 2) Ko[Mn(CN)e]; 4) Ka[Fe(CN)s]; 5) K3[Fe(CN)g]; 7)
K2[CO(CN)J]; 8) [Co(NHs)s]Clz;  11) [Cu(NH3)4]SOs;  13) Naz[Zn(OH)d]:
I[J'IH KaXXI0Io U3 HUX AaTh: a) Ha3BaHHUC

0) 3anucarh ypaBHEHHE JUCCOLMALUYU JAHHOI'O KOMILIEKCHOTO CO€MHEHUS, KaK CUIIBHOTO IEKTPOJIUTA
U YKa3aTh BHEIIHIOI U BHYTPEHHIOIO KOOPAMHALMOHHBIE CEPHI.

B) 3aIMCaTh ypaBHEHHE AUCCOIMALMHI KOMIUIEKCHOTO HOHA, KaK C1ab0ro eKTPOINTa, yKa3aTh
KOMILIEKCO00pa30BaTelb, JUraH/bl, KOOPAMHAIIMOHHOE YUCIIO KOMIUIEKCOOOpa3zoBaTes

I') yKa3aTh, KaKyl0 KOHQUTYpaLlUI0 HMMEET IaHHbIM KOMILJIEKCOO0pa3oBaTelb U Kakoi rudpuan3anuen
aTOMHBIXOpOuTaNeil oHa o0yclioBIEeHHA

1) yKa3aTh TUI U XapaKTep CBA3H KOMIUIEKCOOOpa30BaTelis U JIUTaH/d

) 3amucarh A7 JaHHOTO KOMIUIEKCHOTO MOHA KOHCTAHTY HECTOMKOCTH

I'ETEPOI'EHHBIE ITPOLIECCBI 1 PABHOBECHU

1. [oMoreHHbBIE ¥ TETEPOTEHHBIE CUCTEMBI. YCIOBHS 00pa30BaHUs U paCTBOPEHUS OCAJIKOB.

2. 'ereporeHHble paBHOBECHS B )KUBBIX OpraHu3Max ((popMHpOBaHHE HEOPTaHMYECKOTO BEIECTBA
KOCTHOM M 3yOHOH TKaHU).

3. Hanmmvite ypaBHEHHE peaKIy MEKITY: 1) CaClz 1 NasPOs2)NiCl> u NaOH

5) CaClau NaxCOs  6) CoClz u NaOH 7) FeClz m NaOH 8) A1C13u NaOH

JI7st KayKIoro citydast 3aluIliTe: ) TeTepPOreHHOE paBHOBECHE; O) BBIPAKEHHE /TSl KOHCTAHTHI PACTBOPUMOCTH
JUTSL, BBIITA/IAFOIIIETO B OCAIOK COSMHEHNST; B) hopmyity 11st pacuerta Ks ocaaka i pacTBOPUMOCTH (S).

[TOBEPXHOCTHBIE ABJIEHUA

1. TloBepXHOCTHBIE SIBIICHUS U UX 3HAUCHUE B OMOIOTUN U MEITUIIUHE.

2. IloBepxHOCTHAasl PHEPTHs U MOBEPXHOCTHOE HaTshkeHHe. [loBepxHocTHO-akTHBHBIE (IIAB), -
unaktuBHble ([IVB) u -nHeaktusnbie (ITHB) BemecTsa.

3.CopOrnoHHBIC SABJICHUS: aacopOIms, abcopOusi, mecopOrmsi, XeMOCOpPOITHs, KaUJUIIpHAs
KOH/ICHCAIUsl.

4. Tlonsarue 06 anpcopbente, aacopOTHUBE U aACOPOITMOHHOM PaBHOBECHH.

5. MonekynsipHasi U TOIMMOJIEKYISIPHAS aCOPOIIHSL.



6. AncopOnys Ha TpaHMIIe pasiea TBEPIOe TEIO0—Ta3 U TBEPA0E TEIO—KHUAKOCTh (PacTBOD).
7. AncopOrusi CUIBHBIX AIIEKTPOIIMTOB — U30MpaTeabHas 1 HOHOOOMEHHaAs.

JUCIHEPCHBIE CUCTEMBI. KOJIJIOUIHBIE PACTBOPEI

1. lucniepcHble CUCTEMBI UX KJIacCU(pUKAIUS.

2. IIpupona KOTOMTHOTO COCTOSIHUS. POJb 3IEKTPOIMTOB CTA0MIIN3aTOPOB.

3. KonaeHcanmonHsele U AUCIIEPCHbIE METOABI OTYYEHHS 30J1€H.

4. Vet xuMu4ecKasi peakiys 00pa3oBaHuMsI THIPO30IISL:

1) cepebpa xJopuzia 1o peakiuu MeKIy cepedpa HUTPAToM U M30BITKOM HAaTPHs XJIOpHIIa

2) cepebpa XJIOpHIa MO PEAKIMK MEXKITY HATpUsl XJIOPUIOM U M30BITKOM cepedpa HUTpara

3) cepebpa nomuIa Mo peakimu MeKIy cepedpa HUTPAToM M M30BITKOM HAaTPHs MO

4) cepebpa HoaMIA TT0 PEAKIIMH MEXKITY HATPHs HOIMIOM M H30BITKOM cepeOpa HUTpara

5) Gapwust cynb(ara 1o peakiyu Mex Ty Oapys XJI0pHIOM M M30BITKOM HaTpus CyIIb(ara

6) Gapust cynb(hara 1Mo peakiu MeXK Ty HaTpusi CYITh(parom 1 M30BITKOM Oapyst XJIOpUIa

7) pochara KabLKs 10 PeaKIIMK MeXTY KalbIHsl XJIOPUIOM 1 U30bITKOM Harpus (ocdara

8) hochara KabIHs 1O peaKiwy MKy Harpust pocharoM 1 M30BITKOM KATBLIFS XJIOPHIA

st kazknoro ciyyas:

1) cocraBeTe XUM. (POPMYITY MUIICIUTBI, YKOKUTE €€ XUMMUYECKHIA COCTaB

2) yKaXuTe, I7Ie B MULIEIUIAX BO3HUKAIOT aICOPOIIMOHHBIN 1 ANEKTPOKMHETUYECKHUIA TOTEHIHAITBL.

5. Kunetnueckas u arperaruBHasi yCTOMYMBOCTb KOJUIOMAHBIX CUCTEM. DAKTOPBI, ONPEACISIONINE
YCTONYMBOCTH KOJUIOUAHON CHUCTEMBI.

6. Koarynmsauus. Mennennas u OpicTpas koaryssiiusa. Koarymsiiuys 305ei 3JIeKTpOIUTaMu B CMECSIMHU
ANIEKTPOIIUTOB.

7. Ilopor koarynsitiuu, ero onpenenenue. Koarymupyromas cnocoonocts. Kommonanas 3amura.

6.2.5. Onucanue nokasareineil U KpUTepHeB OLEHUBAHHUS KOMIIETEHIHUH, YKa3aHHBIX B
pasneJie 2, Ha pa3JMYHBIX 3Tanax uxX OPMUPOBAHHUS, ONIMCAHME KA OLleHUBAHUS:

B CUCTCMY OLICHHUBAA BXOOUT — 3K3aMCH

Vil. YYEBHO - METOAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHUE
JUCHHUIIJINHBI
7.1. OcHoBHas JqUTEpaTypa

ITeuaTHble N31aHUSA

Ne N3nanus KomnuectBo
9K3EMIUIIPOB B
oubimoreke

1 | OO6mas xumus. YueOHuk ans By3oB. ITox Pen.}O.A.Epmosa, 2 246

u3n., ucnp. M non. Mocksa. Beicmras mxkosna, 2000, -560 c¢. ISBN
49-00 5-06-003626-7

2
3 | Obmas xumus: YueOnuk ansa By3oB B.A. ITonkos, C. A. ITy3akos. 500
Mocxksa. IDOTAP — Menua. 2007.- — 976¢. IBSN 978-5-9704-
0539-0
4

J1eKTPOHHbIE MCTOYHHKH




1 | 4. Xumus [DnexTpoHHBIH pecypc] : yueonuk / [Ty3akoB C.A. - 2-e uza., ucnp. u jot. - M. :
I'SOTAP-Menua, 2006. Pexxum gocryna:
http://www.studmedlib.ru/book/ISBN5970401986.html

6.2. /lononnumenvnas numepamypa.

Ievamnole ucmounuxku:

Ne HN3nanus KonunuectBo
9K3EMILISPOB B
o6ubnmoreke

1 | IlomnxkoB B.A. Ilpaktukym mo obmeli xumuu. buoduzundeckas 246

XuMUs. XUMHST OMOTCHHBIX AJIEMEHTOB : yueOHOe mocobue / moj
pen. B.A.Ilonkosa, A.B.babkoBa. -4 u3x - Mocksa: IOpaiit, -2018 .-
239c. — TeKcT: HENOCPEICTBEHHBIN.

J1eKTPOHHbIE€ HCTOYHHNKMN

N3nanus

Xumusi OMOTEHHBIX 3JIEMEHTOB : Y4eOHO-METOIMIECKOE MTOCOOHE IJIsi CTYACHTOB
meauuHcKuX By30B / @T'BOY BO BI'MY um. H. H. Bypaenko ; cocraButenu : B. M.
Kiokoga, H. U. [Tonomapesa, H. M. OBeukuna [u ap.]. — Boponex : BTMY, 2019. — 58 c. —
JocTtyn 1o JIOTMHY U apoIIro-

URL: http://libl.vrngmu.ru:8090/MegaPro/Download/MObject/809. — TekcT: 2IeKTpOHHBIH.

7.3. Pecypcbl HHGOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu «AHTEepHET»

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

Anpec caiita kadeapsr: https://dgmu.ru/fakultety/farmatsevticheskij-fakultet-3/obshhej-i-
biologicheskoj-himii

- Chemlib.ru, Chemist.ru, ACDLabs, MSU.Chem.ru., u ap.

- OBC «Koncynerant cryaenta» http://www.studmedlib.ru/ (Bxos 3aperucTpupoBaHHBIM
MOJIB30BaTEIIAM uepe3 noprai caiira JITMY http://www.dgmu.ru/ )

7.4. UndopmaniuoHHbIE TEXHOJIOTHH

[lepeuenr  mporpammuoro  obecreuenus (Win HOME 10 Russian OLP
(Cybnumensuonnsiit qoropop Tr000044429 or 08.12.18 r.); Kaspersky Edition Security s
ousneca — Crannaptaeiii Russian Edition. 100-149 Node (JIunensuonssiii qoroBop Ne 1081-
2015 ot 14.10.2018 r); Office ProPlus 2013 RUS OLP NL Acdmc (moroop NeJII1-026 ot
16.10.18 r) u T.11.)

Hepeuenb um[)opmauuomtblx CRpPA6OUYHbBIX cucmem:
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JyieKTPOHHAs HHGopMauMOHHO-00pa3oBaTesbHas cpeaa (AUOC) AI'MY .- Pexxum nocrymna
no naposo -URL: https:// eos- dgmu. ru

KoHcyabTaHT cTyleHTAa: 3JIeKTPOHHAs OMOIMoTeYHas cucTeMa. .- PexuM JocTyIa 1o naposo -
URL: http: //www.studentlibrary.ru

®denepajibHasi JIeKTPOHHAsI MeIUNHMHCKas OGudamorexka (POMB). .- Pexum mocryma 1o
napoutto - URL: http://feml.scsml.rssi.ru

Hayunas »jextponHasi oubaumoreka elLibrary. .- Pexum pocryma mo mapomro -URL:
https://elibrary.ru/defaultx.asp

Hayuynas sjiekTpoHHas 6udamorexka KudepJ/lenunka. .- Pexxum nocryna nmo naposto - URL:
http://cyberleninka.ru

JiiekTpoHHast Oubiamoreka POPU. .- Pexum pocryma mno mnapomw - URL:
http://www.rfbr.ru.

BJIOK |1 «kbBUOOPTAHUYECKAS XUMMU S
Heab ocBoenus 6moka Il : - GpopmupoBaHue y CTyACHTOB CUCTEMHBIX 3HAHHA O XUMHUYECKOM
CTpOEHUH OMOIOTUYECKU aKTUBHBIX OPTraHMYECKUX COCTUHEHHH ,a TaKkKe CIOCOOHOCTH
BBISIBJISITH HA MOJICKYJISIPHOM YPOBHE CYITHOCTh (PU3UKO-XUMHYECKHUX MPOIECCOB,
MPOTEKAIOILIUX B OpraHU3MeE.
3anauu ocBoeHusn 0J10ka || «buooprannyeckasi xumus» (1anee — bOX)
3namop:
- OCHOBBI CTPOCHHUS M PEAKIMOHHON CIOCOOHOCTH OPraHUYECKUX COCAMHEHUH: BUJIbBI
CTPYKTYpHOH W TIPOCTPAHCTBEHHOH HM30MEpHH; SJIEKTPOHHOE CTPOCHHE aroMma yriiepoia u
aTOMOB- OPTraHOT€HOB, UX XWMHUYECKUX CBSI3€d; B3aMMHOE BIMSHHE aTOMOB M CIIOCOOBI €ro
nepesadyd B MOJIEKYlIe C MOMOIIBIO 3JEKTPOHHBIX 3()(EKTOB; COMpsKeHHE W apOMATUYHOCTH;
MIPUHIIMITBI CTAOWIIM3AIMHA MOJICKYII, PAIMKAIBHBIX U HOHHBIX YaCTHI] Ha JICKTPOHHOM YPOBHE;
TEOPUHU KUCIOTHOCTU U OCHOBHOCTH OPTaHUYECKUX COCAMHEHUN;
- BaXHEWIIME TOMO(PYHKIIMOHAIbHBIE COCIUHEHMS: CTPOEHHE, TpaBWIa HOMEHKIATYPHI,
TUMIUYHBIE U CHelU(UYecKre XUMHUYECKHE CBOMCTBa. Baxkueiimue rerepodyHKIIMOHATBHBIE
COCIMHEHHUS: CTPOEHUE, MpaBUiia HOMEHKJIATYPHI, crienupuieckas peakiMoHHas CIOCOOHOCTh
reTepopyHKIIMOHAIBHBIX COSTUHEHUN, TPAAUIIMOHHBIX IS (hapMalleBTUYECKON U MEIUIIMHCKON
MIPAKTHKH;
- CTPOGHHE M OCHOBHBIE XMMHUYECKHE CBOMCTBA OHOIMONMMEPOB (TOJHCAXapuibl, OENKH,
HYKJICHHOBBIC KHCIIOTHI);
- OpPraHUYecKUE COCAMHEHMsSI PACTHTEIHHOTO W >KMBOTHOTO MPOUCXOXKACHUS - TEPIICHOUBI,
CTCPOHJIbI, ATKAJOWUJbI W WX CHHTCTUYCCKHE aHAJIOTH, CTPOCHHWE W OCHOBHBIC XHMHUYECCKHE
CBOICTBA.

Ymemo:

- OIpENeNATh MPUHAIICKHOCTh OPraHUYECKUX COCAMHEHUN K OIPENCIICHHBIM KilaccaM H
IpyINIaM Ha OCHOBE KJIacCH(PUKAIIMOHHBIX MPU3HAKOB; COCTABIATH (POPMYIIBI MO HA3BAHUIO U
JlaBaTh Ha3BaHHE IO CTPYKTYpHOH (hopMylie B COOTBETCTBUU C MpPaBHUJIAMU MEXKIYHApPOIHOM
HomeHkatypsl MIOITA;.

-1300pakaTh CTPYKTYpPHBIE M CTEPEOXUMHUYECKUE (OPMYJbI COCAMHEHHH, ONpenensTh BUIbI
CTEPEON30MEPOB;.
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-OIpPENENATh XapaKTep paclpeneicHusl JJIEKTPOHHOW IUIOTHOCTH C Y4YE€TOM JIEUCTBHSA
AMEKTPOHHBIX A(P(PEKTOB U BBIABIATH HAJIWYME B MOJIEKYIE€ KHCIOTHBIX H/MJIM OCHOBHBIX,
MEKTPOGUIBHBIX U/UIN HYKJI€O()UIbHBIX PEAKIIMOHHBIX LIEHTPOB;

-OIMCHIBaTh MEXaHU3MBbI 3IEKTPOPUIBLHOTO M HYKJICO(PHUILHOTO MPUCOSAUHEHHS U 3aMEIICHNUS,
a TaKKe 2NMMMUHUPOBAHHUA, albJOJbHONH U CIOKHO3(DUPHOM KOHJEHcaluil B oOLIeM BUIE U
IIPUMEHUTEILHO K KOHKPETHBIM PEAKIUAM;

-[IPEJICTaBIATh B OOIIEM BUAE M Ui KOHKPETHBIX COEAMHEHUH XHMMHUYECKYI0 OCHOBY
KETOEHOJIBHOM, JIAKTUM-JIAKTAMHOM U LIUKJIO-OKCO-TayTOMEPUH;

-OCYILECTBIIATh IPOCTOM SKCIIEPUMEHT HA OCHOBE OBJIAJICHUS OCHOBHBIMHM IIPUEMAaMU TEXHUKHU
paboT B 1a00OpaTOPHH, COCTABIATH OTUYETHI U TOJIB30BATHCS CIIPABOYHBIM MaTe€pHUajIoM;
-CaMOCTOSITEbHO pPAa0OTaTh C XUMHUYECKOW JIUTEpaTypol: BECTHM IOMCK, IpEeBpallaTh
MPOYUTAHHOE B CPEJCTBO JUUIsl PEILICHHS TUIIOBBIX 33/1a4, paboTarh ¢ TAOIMYHBIM U rpadudecKiM
MaTepuajoM.

Bnaoems:

-HaBBIKAMHU CaMOCTOSITEIIBHON pabOThI ¢ y4eOHOW, HAyYHOU U CITPABOYHOH JINTEPATYPOIA;
-HaBbIKaMU Oe30mMacHOi paboThl B XMMHUYECKOW JIaboparopuu M YMEHHSMH 0Opamiarbcs ¢
XUMHUYECKOM MOCYI0M U pEaKTUBaMU.

I1. TpeGoBanus k pesyjbraram ocBoennst OX.

Nzyuenne bOX nanpapneHo Ha GOpMUPOBAHUE Y OOYUAIOIIMXCS CIEAYIONIUX KOMIETSHIINMA
(OIIK- 3, U1 -1, UJ1-2)

Kon
KoMIIe Koa n HanMeHOBaHHe HHIUKATOPA JOCTUKEHUS
Ha3BaHue koMmeTeHIINH .
TEeHI! odenpgeccnoHaIbLHOI KOMIETEHINH
n
1 2 3
Oomenpodeccuonanbubie komnerenuun (OIIK)
OIIK-3 | CriocobeH pemarb N/-1 onk-3 Bnagets anropuTMOM OCHOBHBIX (PU3UKO-

HpO(l)eCCI/IOHaJIBHBIe 3aa491 Bpada XUMHNYCCKUX, Mar€éMarTndcCKux u HHBIX
10 061H€I>i TMTUCHEC, SITUACMHUOJIOTUN | CCTCCTBCHHOHAYYHBIX METOI0B I/ICCJ'IGI[OBaHI/II\/JI.
C UCITIOJIb30BAaHUEM KOMIIJICKCA

(U3HUKO — XUMUYECKHUX, NJ1-2 onk-3 YMeTh HHTEpHpPETUPOBATH pPE3YJAbTaThbl
MaTeMaTU4eCuX U U UHBIX (GU3UKO-XUMUYECKHUX, MaTeMaTMYeCKUX M  MHBIX
€CTECTBEHHO — HAY4YHBIX IIOHATUN U |€CTECTBEHHOHAYYHBIX MCCICJOBAaHUN TNpPHU PELICHUH
METOJIOB npodeccCHOHAIBHBIX 3a/1ay.

I11. Mecto BOX B cTpykType OIIOII BO YHuBepcurtera

BOX otHOcuTcd k 6a30Boil yactu YueOnoro miana OITOIT BO nmo cnemumansaoctu 32.05.01
MeIuKo-npoguIaKkTHIecKoe Aej0 ¢ uHjaekcom b1.512

Jns  w3ydeHUs JUCHMIUTUHBI HEOOXONWMBI CIEAYIONIUE 3HAaHUSA, YMEHHUS ¥ HaBBIKH,
(dbopMupyemble TPeIIIeCTBYIOIMMH TUCITUTUIMHAMU:
Xumusn




3nanus: CoBpeMeHHas MOJIETb aTOMa, XMMHUYECKas CBSA3b; pEaKIIMU KUCIOTHO-OCHOBHOTO U
OKHCJIUTEIHHO-BOCCTAHOBUTEIILHOTO XapaKTepa.
Ymenus: CocTaBlsATh AIEKTPOHHBIE KOHPUTYPALIMHU aTOMOB U HOHOB; OIPEAEIIATh TUIT
XUMHUYECKOU CBSI3U; MPUMEHSTH MPABUIIA PA3IMYHBIX HOMEHKJIATYP K pa3IMYHbIM KJIacCaM
HEOPraHUYECKUX COCTUHEHHIA.
HaBbiku: TexHuKa XUMUYECKUX AKCIIEPUMEHTOB, TIPOBEACHUE IPOOUPOUHBIX peakiuii, padbora
C XMMHUYECKOM MOCY/IOM.
QDusuka
3unanus: TeopeTrueckre OCHOBBI COBPEMEHHBIX (PM3NYECKUX METO/IOB MCCIIEIOBAHUS BEIIECTB;
MPUHIIMITEI pa0OThI (PU3NIECKUX MTPUOOPOB, MPUMEHSIEMBIX B MEIHUIIUHE.
Ymenusi: Pabora ¢ yueOHOM 1 HAyYHOW JIUTEPATypOr JJIS PEIICHHUS YYCOHBIX M MPAKTHYECKUX
3ajau.
HaBbikn: PaGorta Ha mepcoHanbHOM KommbioTepe. CamocTosiTenbHas pabota ¢ y4eOHOH u
HAayyHOW JMTEparypod sl pelieHus Y4eOHbIX M MPAKTUUECKUX 3aJady M Il HalUCaHUA
pedeparos.

Nzyyenue AuCUIUIMHBI HEOOXOAMMO JIJIsl 3HAHUM, YMEHUH U HABBIKOB, JOPMUPYEMBIX
MOCJIEAYIOMUMU AUCIUILTHHAMMU:

buoxumusn
3nanus. MoJieKyJSIPHBIX MEXaHU3MOB (PU3HOJOTHYCCKUX (DYHKIUH OpraHu3Ma B3pOCIIOTO

9eJioBeKa M peOeHKa, OCHOBHBIX 3aKOHOMEPHOCTEH METa0OIMYECKUX MPOIECCOB.

YMeHnusi: BoiensaTe Ha OCHOBaHUM OMOXMMHMUYECKUX JAHHBIX BEAYIIME MPU3HAKH, CUMITOMBI,
CUHJPOMBI U T.1.

HaBbiku: ®opMupoBaHUE HABBIKOB M3YUYEHHS HAYYHOU JUTEparypbl. DopMUpOBaHUE y
CTYAEHTOB HaBbIKOB paOOTHI B KOJUIEKTUBE.

Dapmaxonozun

3unanmus, ymenusi: [Iporuozuposars papMakoOKHHETHUECKHE U (hapMaKOIMHAMUYECKUE
MPOLIECChl Ha OCHOBE 3HAHMM CBOICTB BElllECTBA U CBOMCTB OpraHU3Ma; OLlEHUBATh
BO3MOKHOCTH MCIIOJIb30BaHUs JIEKAPCTBEHHBIX CPEACTB JUIs LieNiel papMakoTepanuy Ha OCHOBE

MPEACTABICHHUH 00 MX CBOWCTBAX.

IV.O6beM qucuMn/IuHbI ¥ BUABI y4eOHOI padoThl
IpeCTaBIeHbI Ha CTp O.

V. CtpykTypa u cogep:xkanue oioxa 1

5.1. Paznenst BOX u KoMneTeHIH, KOTOpble GOPMUPYIOTCS TPU UX U3YYEHUU:

Kon Coneprxanue paszzeina B
HaumenoBanue paziena IUCIUTUTHHBI
KOMIICTCHITHT JTUJAKTHYECKUX SIMHUTIAX

1/ Ne

1. NJ-1 ork -3 [Tonu- u rerepoyHKIIMOHATIbHBIE Crnenuduueckasi peakIMOHHas!




NJI-2 onx -3 COCIMHEHUS, YUACTBYIOIINE B

mponeccax XU3HCACATCIBHOCTH.

CIIOCOOHOCTH
MO YHKIIHOHAIBHBIX
reTepopyHKIIMOHATILHBIX
OpPraHUYeCKHX COCTUHEHHI.

buononumepst
KOMITOHEHTBI.

U HUX CTPYKTypHBIE

NI-1omnk -3
N-2 onk -3

buosiornuecku BaxxHbIE
reTepOLUKINYECKIE
COCIMHEHMUS. O
AMMWHOKHUCIIOTBI, IENTHU/IBI,
Oenku. YiieBoabl (MOHO-, TU- U
MOJIUCAXaPH/IbI).
HyxnenHoBbIE KUCTIOTHI,
HYKJIEOTHIHbIE KOEPMEHTHI.
HuskomonexynsapHsie
OMOPEryIISITOPBI.

5.2. Paznenst BOX, Buabl yueOHON pabOThI ¥ (POPMBI TEKYIIIETO KOHTPOJIA:

n/ | Ne HanmenoBanue pasnena OneHouHble CpeAcTBa
Ne | cemect JTUCIUTLTAHBI
pa
JI JI3 CPC BCETO
1. 1 ITomu- u 4 4 4 12 T.,Kon,PI1
rerepoyHKIHOHAIbHbBIE p
COCIMHEHMS, Y4YacTBYIOIUE B
poleccax KU3HEAESITeIbHOCTH.
2. 1 |buononumepsl U UX CTPYKTypHbIE 4 12 12 28 | T.,p.Ilp,
KOMITOHEHTBHI. Kon
Htoro (ax3ameH -36 ) 8 16 16 76
5.3. PacnipenesieHue JIeKIMi 0 ceMecTpam
n/Ne | HauMmeHoBaHue TEM JIEKIIHAI AY
Cemectp 1
1. XuMHUecKas CBsI3b M B3aMMHOE BIIMSIHHE aTOMOB B OPraHMYECKUX 2
COEJTMHEHMUSIX.
2 Cneuuduueckass  peaklIUMOHHAas  CIIOCOOHOCTh  TMONMU- U 2
rerepopyHKINOHAIBHBIX COETUHEHUH.
3 Vrnesonsl 2
4 buonornueckn  BaxKHbIE  TIETEPOLMKIMYECKHE  COEAMHEHMS 2
HyxnennoBble kucinorsl. Hykneotuapie KoQepMeHTHI.
HNTOTI'O (Bcero AY) 8
5.4. PacnpeneJienue JIaGOpaTOPHbBIX 3aHATHIA 110 CEMECTPaM:
/Ne HaumenoBanue 3aHaTui O06beM B | Dopmbl
AY  |Tekymiero
KOHTPOJIS
Paszpen |




JI31. Crnenunduyeckass peakmHOHHAs CIOCOOHOCTh TMONU- W 2 P IIp.,T.
reTepoyHKIIMOHAIBHBIX COETUHEHUH.

JI32. I'erepodyHKIIMOHATBHBIE TIPON3BOIHEIC OEH30JIA. 2 Kon

Pazpen 2

J133,]134 | a-AMUHOKUCIIOTBI, IIENTUIbI, OCIKH. 4 T, Ip.

JI35,J136 | YrieBoasl (MOHOCAXapHU/Ibl, TUCAXAPHUIBI U TIOJUCAXAPUIBI). 4 T, Ip.,P.

JI37,JI38 | buosiornyeckd Ba)KHbIE TE€TEPOLUKINYECKUE COCIUHEHHUS. 4 T, Ip,P.,
HyxnennoBbie KkuciaoTel. PyOexHbIN KOHTPOJIb. Ko Ne2
Wroro: 16

@DopMbI TEKYIIEro KOHTPOJIsl ycreBaeMocTH ( ¢ cokpamieHusimu) :T-tectupoBanue, [p- onenka
OCBOCHHSI TPAKTUYECKUX HaBBIKOB, P- Hanmucanue u 3ammra pedepara ,Koi.-komnokBuym

5.5. YueOHo-MeTOnMYecKoOe o0ecnedeHue A1l CaMOCTOSITeIbHON padoThl 1o 00Ky | |
AUCHUIINHBI

5.5.1. CamocrosiTesibHast padoTa odyuaromerocs os10xk 11

n/ | Ne HanmenoBanue pasnena HaumenoBanue Buga | Oovem B | @opma
No | ceme JACLIUTIITUHBI CPC* A4 KOHTPOJ
cTpa A
Cemectp 1
1 |1 OcCHOBBI CTpOEHUS U [Tonroroska k T.,P.,IIp,
PEaKIMOHHON CIOCOOHOCTH MPaKTUYECKUM Kon
MO YHKITHOHAIBHBIX 3aJlaHUsIM.
OpPraHUYEeCKUX COCAUHEHUMN. [ToaroroBka K Tekymemy
[Tonu- 1 rerepoPyHKLINOHAJIBHBI§ TECTOBOMY KOHTPOJIIO U
COEIMHEHUS, YYACTBYIOIINE B | KOJUIOKBUYMY.BrInonHexn 3
npoueccax KU3HeIeATEeIbHOCTH.| He BHEAYIUTOPHBIX
3ajaHuii — pedepar.
2 1 buononumeps! 1 ux IToaroroBka K IIp.,T.,P
CTPYKTYpPHBIE KOMIIOHEHTBI. IPaKTUYECKUM Kon
HuskomonexynsipHbie 3aJ1aHUSM,KOJUIOKBUYMY.
OHOPETYIATOPBI. Beinonnenune
BHEAyJIMTOPHBIX 3aJaHUM
— pedepar. 3
[ToaroroBka k
PYOEKHOMY KOHTPOJTIO.




Iloozcomoska k 2K3aMeHy: Iloeémopenue 10 C
3aKpenieHue U3y4YeHHo2o
mamepuana (paboma ¢
JIeKYUOHHBIM
mamepuaniom, — yueOHOU
Jaumepamypoti), hopmynu
POBKA BONPOCO8;

Uroro: 16

@®opMbl TEKYLIETO KOHTPOJISL yCIeBaeMoCTH ( ¢ cokpauieHussMu) :T-tectupoBanue, Ip- onenka
OCBOEHMsI IPAKTUYECKUX HaBBIKOB, P- HanmcaHnue u 3ammra pedepara, C- codecenoBaHue.

5.5.2. Temaruka pedepaTuBHbIX padoT

BJOK 11
PABIEI 1 (U1 -1 onk-3, , UI-2 onik-3, )

1. OnTrueckast H30MepHsi OKCUKUCIIOT. Paniemudeckue cmecH.

2. Peakiuu IMKIM3aIMK ¥ SITMMAHUPOBAHUS OKCUKHUCIIOT.

3. JIByX- ¥ TpEXOCHOBHBIE OKCHKHCIIOTHL. VX 3HaueHne B OMOIOTUH U MEIHIITHE.

4. Canuuuiosas KMCJIOTa U €€ IPOU3BOJHbIE.

5. Hannuue a-CH-KUCIIOTHOTO IIEHTpa B OKCOCOEIMHEHUAX KaK MpUUrHa o0pa3oBaHus cBs3u C-
C B peakmusx invivo.

PA3JIEJI 2 (U1 -1 onk-3, , U1-2 orik-3, )

1. I'erepononucaxapuel. I nanypoHoBas KUCioTa.

2. l'erepononucaxapuibl. XOHAPOUTUHCYIIb(AThI

3. I'erepononucaxapusl. I'enapus.

4. Ponib BOTOPOJHBIX CBSI3eN B KauecTBe (PaKTOpa CaMOOPraHU3alu1 KUBBIX CHCTEM.
dopmHpoBaHNE BONOPOAHBIX cBA3el Mexay cTpykrypamu JJHK n PHK.

VI.OLLEHOYHBIE CPEJICTBA JIJISI TEKYILEIO KOHTPOJISI YCIIEBAEMOCTH
Y MPOMEKYTOYHOM ATTECTALIMH IO UTOTAM OCBOEHUSI
JUCHUTINHBI

6.1. Ilepeyenb KOMIIETEHIUI C YKa3aHHEM 3TANOB HX ()OPMHPOBAHMS B IIPOLECCEe OCBOEHUS
paboyeii mporpamMMbl TUCIUILITHHbI

baok I1. buoopranuyeckasi XumMus

ITonu- u rerepopyHKIMOHATIbHBIE P.
W-1onx -3 POgyHIL
COEIMHEHMS, YYaCTBYIOIIME B IPOLECCAX T.
NJ-2 onk -3
KU3ZHEEATEIBHOCTH. IIp
KonNel
N-1 ork -3 buonomumepsr u  uX  cTpyKTypHBbIE | P.
NJ-2 onk -3 KOMITOHEHTHI. T.
IL.p




| Kon.Ne2

ITpoMesKyTOYHBII KOHTPOJIb

NA-1omnk -3
N/I-2 onk -3 9K3aMEH

C.

6.1.2. OneHo4HbIE CPeACTBA ISl TEKYyLIero KOHTPOJIsl yCIeBaeMOCTH
JUi1st TeKyIIero KOHTPOJIS UCHONIB3YIOTCS CIEAYIOIINE OLIEHOYHbIE CPE/ICTBA:

TECTUPOBAHUE
Buok 1.
Paznen 1. [lonu- u rerepoyHKIIMOHAIBHBIE COSAUHEHHS, YYaCTBYIOUIHE B MpoLeccax

xusHenestensHoctd (U -1 onk-3, , UA-2 onik-3, )

leTepodyHKnMOHAIbHBIE IPOU3BOHbIE 0€H30JIa KAK JIEKAPCTBEHHbIE CPEACTBA

1. HazoBuTe mpOAyKT peakiMy B3auMOJCHCTBHUS OCH30MHOM KHCIIOTHI C TIIULHUHOM: !
aMUHOYKCYCHAasi KUCIIOTa ! (@ runmypoBasi KUCIIOTa
! ¢dranesas kucnora  !aMuHOOEH30JIbHASA KHCIIOTA ' denon

2. Ha3oBuTe TN peakMuUu B3aUMOJICHCTBUS IMapaaMHHO(EHOIAa C ITAHOJIOM: !
Jeruparanus @ sTepudukanys
! nerupupoBaHue ! OKHCIICHUE - BOCCTaHOBJICHUE

3. Kakas cBsi3p oOpasyercs B pe3ynbTare peaklUud B3aMMOJCHCTBHSA MapaaMHHO(EHoNIa ¢
ITaHOJIOM:
! anruapuHas l'amuanas ! cnoxkHo3dupHas | (@ mpoctas apupHas

4. TlpoAyKT p-IMH B3aUMOJEWCTBUS MapaaMUHO(EHONA C ATAHOJIOM  SBISETCS MCXOAHBIM
COCAMHEHUEM JUIS IOTYIEHUs:! CIIa3MOJIMTUYECKUX CPE/ICTB

! (@ >xapornoHImKaIuxX 1 00e300IMBaIOIIUX CPECTB

! OakTepHUIMIHBIX ITPETapaToB ! THITOTEH3UBHBIX MPENapaToB

5. HazoBuTe mpOAYKT peakiuu B3auMOCHCTBUA mapaxiopdenona ¢ ammuakom: ! denon !
JBYXaTOMHbIN heHon !(@ amuHodeHon ! amuHOOEH3071

6. Ha3zoBure MexaHHM3M peakIMM B3aUMOJICHUCTBUS MapaxjopdeHoira C amMMmMuakom: !
MEKTOPMIBHOE 3aMeNIeHNe ! (@ HYKICOPMIbHOE 3aMeIeHIE
! HyKIeo(pUIbHOE TPUCOSTUHEHHE ! panukanbHOE 3aMelleHue

7. Menuko - OHOJOrMYECKOE 3HAUCHHE peaKkIUH B3aUMOJIEHCTBHs MapaxyopdeHonsa c
aMMMAKOM: ! npuMeHsieTcst B 1a0OpaTOPHON AUATHOCTUKE

! mpuMeHseTcs 11 CUHTE3a JIEKAPCTBEHHBIX MIPENAapaToB;

! @ sm0BUT ! saBIgeTCSI BUTAMUHOM

8. Ha3oBure mpoayKT peakuuM B3aUMOJEHCTBUS IapaaMMHO(EHOJIa C  YKCYCHOM
KHCJIOTOM: ! penernun ! @ napaneramorn
! napaamuHOOEH30iTHAas K- Ta ! penanerun




9. Kakas cBs3p 0OpazoBajiach B Pe3y/IbTare PEaklMM B3aUMOJICUCTBHS IMapaaMUHO(EHONa ¢
YKCYCHOM KUCJIOTOM: ! anrunpuHas
! @ amuaHas ! mucynbduaHas ! a¢upHas ! menTuaHAs

10. Menuko - OHOJIOTMYECKOE 3HAYCHHE PEAKIUH B3aUMOJCHCTBHs IapaaMHHO(EHONa ¢
YKCYCHOM KHCIIOTOM: ! cocymopaciupsioiiee CpeicTBO

! GaKTEpUIIMIHOE CPEICTBO ! oTXapkuBaroniee AeicTBIE

I @ >xapOTMOHIKAIOIIEE U aHATBIU3UPYIOIIEe ICHCTBHE

11. Ha3zoBuTe NpOAYKT peakuy B3aUMOACUCTBHS CATMIMIOBOM KHCIOTHI C KapOOHATOM
HaTpHS: ! 6enzoar Icynbdanunar
! @ camumuiar HaTpUs 'HUKOTHHAT

12. K kakomy KJ1accy COeTUHEHHUI OTHOCUTCS MPOIYKT B3aUMOACHCTBHSI CATUIMIIOBON KHCIIOTHI
¢ KapOoHaTOM HATPHSI:
! ammp ! aHTHApUT ! a¢pup ! @ conb ! okeunp

TecTupoBaHue 1Mo 6,10KaM JUCHHUILINHBI (PY0eskHbIH KOHTPOJ1b) bJiok 11.

Koabl kouTposupyembix kommnerenuuii (/] -1 onk-3, , UJ-2 orik-3, )

1. BemecTBa, MeroNIHe CleAyromue GOPMYIIBI, SIBISIOTCS MEKIY COO0M

a) Me3oMepamMu

0) srIMMepaMu

B) aHOMEpaMHU

I') SHAHTHOMEPaMH

2. Ha3zBanue nucaxapunia

a) MaJbTO3a 0) nemnobuosza
B) JIAKTO3a ) caxaposa

3. MoHocaxapuabl, 00pa3yromuecs Mpu THAPOIU3E caxapo3bl
a) D-manno3a u D-Timroko3a

6) D-mimroxo3a n D-riroko3a

B) D-¢pykro3a u D-rrokoza

r) D-ranakro3a u D-rroko3a

4. Tlpu ruaponm3e cMecH caxapo3bl U JAKTO3bI HE 00pa3yeTcs
a) D-tiroko3a
0) D-mannO3a

B) D-ppykTo3a
r) D-ranakrosa

5. PearenT, HEOOXOMUMBIH /IJIs TTOTYYSHHSI COPOUTA U3 TITFOKO3BI
a) HoSO4

0) HNO3 (pa36.)

B) Cu(OH), t



r) H2, katanuzarop

6. Jlns mpoBeienust mpoObl TpoMMepa HCIONB3YIOTCS CIICAYIOIINE PEAKTHBBI
a) mmmuepun + HaoSO4

0) cyasdar meau (11) + NaOH

B) HuTpar cepedbpa +NH4OH

r) ruapokcu Harpus+FeCls

7. B mukimueckoit popme IIIHOKO3bI TIIMKO3UAHBIM THIPOKCHIOM HasbiBaioT rpymmy -OH mpu
YIJIEPOJTHOM aroMe MoJ] HOMEPOM _ (BBECTH HOMEP aToMa YIJepoa).

8.dypano3Has popma GppykTo3sl 00pazyercs Npy B3aUMOJACHCTBUN KETOHHOM TPYIIIIBI U TPYIIIBI
-OH npu yrmepoaHoM atoMe o1 HOMEPOM (BBecTu HOMEp aToMa yrjeposa).

9. Ilo anbaernaHON rpymIe II0Ko3a BCTYNAET B PEAKIIMH C
a) CHsOH

0) H2

B) HBr

r) NaOH

1) CHsCOOH

e) Bra/H20O

10. TIpu pa3ubIx Buaax OpOKEHUS U3 TIIOKO3bI 00pa3yroTCs:
a) MOJIOUHAs KUCJI0Ta

0) areToH

B) 3TAHOJ

I') MypaBbHUHas KHCIIOTA

1) MacJIsTHasi KUCTI0Ta

€) TMMOHHAs KUCIIO0Ta

11. BepHbl 11 crieayromue CyKIeHU:

A: Troxo3a OTHOCHTCS K albJOreKCcOo3aM.

b. ®opmanbHas cTeneHb OKUCIEHUS YIIIepo/ia B INIIOKO3€ paBHA HYIIO
a) BEpHO TOJIBKO A 6) BepHO TOJIBKO b

B) BepHBI 00a CyXACHUs r) o0a Cy)KJeHUs HE BEPHBI.

Kpurtepuu olleHKH TEKYIero KOHTPOJISA YCIeBaeMOCTH (TeCTHPOBaHHE):
. «OTauuHoO: 100-90%

. «Xopouioy: 89-70%
. «YIOBIETBOPUTEILHOY: 69-51%

. «HeynosnerBoputensHoy:  <50%

PE®EPAT

Pasnen 2. buonosmMepsl M UX CTPYKTYPHbIE€ KOMIIOHEHTHI.
Konbr kouTponupyembix kommnetennuit (U -1 onk-3, , U1-2 onk-3, )

TeMbI:



1. I'ereponionucaxapusl. [ manypoHoBasi KUCIIOTA.

2. I'erepononucaxapuibl. XOHIPOUTHHCYIIb(ATHI.

3. I'erepononucaxapusl. ['enapus.

4. Ponb BOOPOJHBIX CBA3EH B KauecTBE (haKTOpa CAMOOPTaHU3ALNH KUBBIX CHUCTEM.
dopmupoBaHUE BOAOPOAHBIX cBsizeil Mexay crpykrypamu JJHK u PHK.

Kpurepun oueHKH TeKylero KOHTpoJs (pegepar):

. Hosuzna pedepupoBanHOro TekcTa: Makc. — 20 6aJIioB;

. CreneHb pacKphITHSI CYIIIHOCTH MPpoOieMbl: Makc. — 30 6aios;
. O60CcHOBaHHOCTH BHIOOPA UCTOYHUKOB: Makc. — 20 6aIioB;

. Cobmoienue TpeboBanmii K 0(hOPMIICHHIO: Makc. — 15 6aios;
. I'pamoTHOCTB: Makc. — 15 Gamos.

OuenuBanne pedepara:
Pedepar ouenuBaercs nmo 100 G6amibHOM 1miKase, Oanbl MEPEBOMATCS B OLEHKU YCIIEBAEMOCTH
crenyonM o0Opa3oM (0ayulbl  YYMTHIBAIOTCS B IpOIEcCe TEKylleld OIEHKH 3HaHWH
[IPOrpaMMHOTO MaTepuaa):

86 — 100 0aI0B — «OTIIMYHOY;

70 — 75 GaIIoB — «XOPOIIOY;

51 — 69 6aiIoB — «yIOBIETBOPUTEIHHO;
MeHe 51 0aia — «HeyIOBICTBOPUTEIHHOY.

ASANENEN

IIpakTHyeckue 3a1anus
Pa3nen 2. BuonoauMepsl H MX CTPYKTYPHbI€ KOMIIOHEHTHI.
Koner kouTposupyemsix komnerernuit (M1 -1 onk-3, , UJ1-2 orik-3, )

0-aMHMHOKHCJIOTHI. Besikn u nentuasbl.
1. HanummTe npoeKuoHHbIe GOpMYNbl U YKAKUTE UX MPUHAATICKHOCTh K CTEPEOXUMUYECKUM
psanam Juist:
a) aaHuHa; 0) ¢eHuIaIaHuHa; B) BaJUHA.
2. Hanmmmure ypaBHEHUs AMCCOLMALIMM JUIs JIEHIIMHA U aCTIapariHOBOM KUCJIOTHI.
3.ITokaxkuTe ¢ MOMOILBIO YPaBHEHUH peakiuii aMm(poTepHble CBOWCTBA!
a) anaHuHa; 0) aMUHOYKCYCHOM KUCIIOTHI; B) 2,6-TMaMHUHOT€KCAaHOBOU KHUCIIOTHI.
4. Hanmumure ypaBHEHUE B3aUMOJICHCTBUS allaHWHA C TUAPOKCUIOM MEJIH.
5. Hanumute ypaBHeHHE dTepUPUKALNN DIUIMHA C METAHOJIOM.
6. Hanumure ypaBHEHUS OKHCIUTENIBHOIO J€3aMUHUPOBAHUS NI ajJaHUHA M aclaparuHOBOMN
KHCJIOTHI.
7. Hanumure ypaBHEHUSI B3aUMOJECHCTBUSA C A30TUCTON KUCIOTOMN JJISL:
a) MIMHA; 0) allaHWHA; B) acllapariHOBOW KUCIIOTHI.
8. [IpuBeauTe CXEeMBbI peakIini, JOKa3bIBaOIUX aM(poTepHbIe CBOMCTBa cepuHa. K kakoii rpyrre
0-aMUHOKHUCIIOT (KHUCIIBIX, OCHOBHBIX MJIM HEUTPAJIbHBIX) OTHOCUTCS cepuH? OOOCHYNHTE OTBET.
9. Hanmummmre uIsi  BaduHA CXEMBI  CIEIYIONIUX  PEAKIIHM: a) o0Opa3zoBaHHs
STUIIOBOTO 3¢upa; 0) aMIMPOBAHUS YKCYCHBIM aHTHJIPUJIOM; B) C a30THUCTOM KHCIOTOH.
10. Hanmnmure ypaBHEHHS] TPAHCAMUHUPOBAHUS JJIS:
a) acraparutHOBOW M MUPOBHUHOTPAJHOM KUCIIOT; 0) ajJaHWHA U IIIMOKCAIEBOM KUCIOTHI; B) JUIS
IYK u ananuna.
11. Hanumure ypaBHEHUs JerUapaTanuu J1Jis:
a) BaJIMHA; 0) TIMITMHA; B) aJIaHWHA.
12. HanmimTe ypaBHEHMsI CUHTE3a CIEAYIOIIMX NENTH/IOB!
a) Ana-Tuc; 6) I'my-Luc-I'mun; B) Tpu-Ban-Cep-Ana; r) JIuz-Tpu-Jleit-Ac.
13. [TokaxxuTe CTPOCHHE CAEAYIOINX MENTHUIOB!



a) Tup-I'mu-I'my-®en-JIuz; 6)Tup-Imu-I'ny-Met-Wneii.

14. Hanumue ypaBHEHHE TUIPOIU3A CAEAYIOMUX NENTHIOB:

a) ['mu-T'uc, 6) Huc-Tup-Uneit; B) ['nc-JIuz-IIpo-Ban.

15.1IpuBenute Ha3zBanue TpunentuaaAla-Ser-Tyr, ero cTpykTypHy0 GOpPMYIy U CXEMY peaKIuu
uienioyHoro ruaponusa. O6o3nausTe N- u C-KOHIIBI U ENTUAHbBIE CBSI3U.

16.ITokaxkxute  oOpa3oBaHWE  CBsI3ed,  CTAOWIM3HPYIOIIUX  O-CIHpaTd  OCIKOB ¢
nociyenoBareabHOCThIO [u-Jlen-®en-1uc-Cep-Auna.

17. I300pa3ute CTpoeHHE O U 3 — CTPYKTYp Oelka.

18. N300pa3ute B3auMoieCTBUE MPOCTPAHCTBEHHO COMMKEHHBIX B MOJIEKYJIe OeKka paJuKaioB
LUCTEUHA.

19. M300pa3ute B3auMoJIeiiCTBHE IPOCTPAHCTBEHHOTO COMMKEHUS B MOJIEKYIle Oeka paJiKaioB
JIM3MHA U acTIaparuHOBOM KUCIIOTHI.

20. ITokaxkuTe pa3pylieHre TPETUIHOW CTPYKTYpPHI O€ka, CTaOMIM3UPOBAHHON AMCYIb(PUIHON
CBSI3bIO.

Kputepun onenkn tekyuero KOHTpoJs ycnesaemoctu (Ilpaktudeckue 3aganusi)
«HeynoBneTBOpUTENbHO»: CTYACHT HE BIIa/IeeT MPaKTUUECKUMH HaBbIKAMU HAIlMCAHUS XUMHUYECKUX
dbopmyn u peaknuii. He 3HakoM ¢ HOMEHKIIaTypOl aMHHOKHUCIIOT, TPUPOIOH XMMHYECKOH CBS3H
MoJIeKy1 Oernka.
«Y10BIETBOPUTEILHO»: CTYAEHT BJIaJICET OCHOBHBIMU HAaBbIKAMH COCTABJICHUS XUMUYECKUX (POpMyI
aMMHOKHCIIOT, CIOCO0EH NICHTU(UIIMPOBATH UX MPOEKIIMOHHbIE (YOPMYIIbI U IPUHAIIEKHOCTD K
CTEPEOXUMHUYECKHUM PsiJIaM, HO JIOMTYCKAET OMIMOKH ¥ HETOYHOCTH B TEPMHHOJIOTHH, B CXEMaX
peakuuii. He cnoco6eH 1atb 000CHOBaHHBIN OTBET IPU XapPaKTEPUCTUKE XMMUYECKUX CBOWCTB
JAHHOTO KJ1acca COCIMHEHUM.
«XOpOIIOY: CTYACHT BJIaJIeeT TEOPETUUECKMMHU 3HAHUSMM 10 JaHHOM TeMaTUKe, HO JIOMYCKaeT He
3HAYUTEIIbHbIEC OLIMOKU M HEJOUYETHI IPU HAMCAaHUU (HOPMYI U YPaBHEHUN XUMHUECKUX PEaKIUil.
He BnazseeT 1ocTatouHbIMU HaBbIKAMU pabOThI ¢ yUEOHUKOM, IPaBUIIBHO OPUEHTUPYETCS B
TEOPETUUYECKOM Marepuale, Ho paboTaeT MeJIEHHO.
«OTIUYHO»: CTYJACHT MOKa3bIBaeT NNIyOOKOE U MOJHOE BIIaJICHUE BCEM 00bEMOM TEOPETHYECKOTO
Marepuaa, CocoOeH MPUMEHUTh 3TU 3HAHUS K PELIEHUIO IOCTABIEHHOW KOHKPETHOM 3a/1a4u,
BJIaJIeeT XMMUYECKOM IPaMOTHOCTBIO U HOMEHKJIATypOi, pa30MpaeTcst B OCOOEHHOCTAX CTPOEHUS
OEJIKOB U MOJIEKYJI, 0-AMUHOKHCIIOT.
6.2. IIpomerxyTOouHasi aTTECTALUS 110 HTOraM OCBOCHHS TUCHHUIINHBI
6.2.1. ®opma npoMekyTOYHOM arTecTanuu- 3a4et . Cemectp |
6.2.2. Ilpouenypa npoBeaeHus MPOMEKYTOUYHOM aTTeCTANMHA
Co0becenoBaHue 110 OMIETaM.
6.2.3. IlpnMepbI BONIPOCOB JIsl MOATOTOBKH K 3a4€Ty:
MosmnpyHkuOHAIbHBIE COIMHEHUS
1. MHOroaroMHble CIUPTHI, MX cBOWCTBA. [loka3aTh B3aMMOEHCTBHE STHIICHIJIMKOMS U IVIMLIEPHUHA C: a)
a30THOM KUCHOTOU, ruapokcuaom meau (1), ykcycHoi KUCIOTOM.
2. MHoroaroMHbIe ()eHOIBI (MTMPOKATEXUH, PE3OPIIMH, XHHOH), UX OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
Y KUCJIOTHBIE CBOMCTRBA.
3. MHOroocHOBHbIE KapOOHOBBIE KUCIIOTHI (I1aBeseBas, sHTapHast). FIx cBoiicTBa (00pazoBaHKE KUCIIBIX
U CPEIHUX COJIEH, CIOKHBIX 3(UPOB, OKUCIUTEIHLHO- BOCCTAHOBUTEIbHBIE CBOMCTBA).
I'erepopyHKIIHOHAILHBIE COCIUHECHUSA
4. OKCHUKHCIIOTHI, UX KJIaccuukaius, crienupuyeckue peakiiuu, ONTuIecKkas n30Mepusi.
5. BzaumopneiictBue Monounoii kucnotel ¢ NaOH, stanonom, okucnenue, cnenupuyeckas peakuus,
ONTUYECKHUE U30MEPHI.
6. BzaumoneiictBue s6mounoit kucnotel ¢ NaOH, sTanonoMm, okucieHue 1 BHyTPUMOJIEKYISIPHYIO
neruaparanuio. OnTuyeckue u3omMepsbl si0JI0YHON KUCIOTHI.
7. OKCOKHUCIOTHI (MMPOBUHOTPAIHAS, AllETOYKCYCHAs, IIaBEJIEBOYKCYCHAs U o-KeTonyTrapoBas). Keto-
€HOJIbHASI TAYTOMEHHUSI.




8. [Tokazark KeTO-€HOJBbHYIO TAYyTOMEPHUIO, COJIC00pa30BaHNE U B3aUMOJICHCTBHE C OPOMHOM BOIOM Ha
IpUMepe MUPOBUHOTPATHON KUCIIOTHI.
9. Ha npumMepe aMUHOKHCIIOTHI ajlaHMHA MM0Ka3aTh: aM(OTEpHOCTb, JeKapOOKCHINPOBaHUE,
OKHUCJIUTEIBHOE J€3aMUHUPOBAHUE U TPAHCAMUHHUPOBAHHE, KaK CBOICTBA 0.-aMUHO-KHUCIIOT BayKHBIE IS
oOMeHa BEIleCTB B OpraHu3Me.
OmblLisieMble JTHITHABI
10. JIunuasl, sxupsl, kaaccuduxanus. KapOoHOBbIE KMCIOTHI BBICIIETO XKUPHOTO psna. [IpuBectu
IIPUMEPBI.
11. KucioTHbI# U 1m1e7109HO# (OMBUICHHE) THAPOJIN3 )KUPOB. [IpuBecTr mpuMepsl.
12. ®ochomumnuas! (kedanuHbl U JEUUTHHBI), CAHTE3 ¥ TUAPOIN3 (KUCIOTHBINA U IIETIOYHON ).
0-aMUHOKHCJI0ThI. besiku M menTuabl
13. a-amuHOKHCHOTHL. Kitaccudukanus o CTpoeHUIo pauKalia | JOMOJIHUTEIbHBIM (PYHKIIHOHAIBHBIM
rpynmnam (IpUBECTH IPUMEPHI).
14. KucinoTHO-OCHOBHBIE CBOMCTBA 0-aMHHOKHCIIOT, X aM(OTEPHOCTh NOKa3aTh Ha KOHKPETHBIX
npuMepax).
15. O0pa3zoBanue nentuaoB. KauecTBeHHbIE peakiuy Ha OENKH.
16. CtpykTypsl Oenka (mepBUYHasi, BTOpUYHAsl, TPETUYHAS U YETBEPTUYHAS ), CTAOMIN3UPYIOIINE UX
(dakTopsl.
YriaeBoabl
17. Baxxnelme MOHOCaXapuabl: ajlbJIONIEHTO3bI, aJ1bJ0I€KCO3bI, KETO3bI (IPUBECTU IIPUMEPHI).
18. Lluxno-nienHast (OKCO-OKCH) TayTOMEpPHUS YIJIEBOIOB Ha MPUMEPE IIIOKO3bI U (PPYKTO3BL.
19. lucaxapua manbros3a, €€ CTpoeHHe, HUKIJIO-TIeNMHas Tayromepus. BoccranaBimBaroie CBOMCTBA.
20. lucaxapuj n1akro3a, € CTpoeHue, IUKIO-IenHas TayroMepusi. BoccranapnuBaromiye cBONCTBa.
21. lucaxapuj caxapo3a, e€ crpoeHue, ruaponus. [IpuunHa oTcyTcTBHSI BOCCTaHABIMBAIOIINX CBOMCTB
y caMoO# caxapo3bl U HAIMYME UX Y TPOAYKTOB THAPOIIN3A.
22. CtpoeHue Kpaxmaia, oka3arb CXeMaTuueCKu. YKa3arh TUIIBI CBSA3EH MEXy OCTaTKaMu
MOHOCAaXapuJ0B B aMUJIO3€ U aMUJIONIEKTUHE. [ THKOTeH.
I'eTepodyHKkumnoHaNbHbIE IPOU3BOAHBIE OeH30J1a. ['eTepounkinyeckne coeMHEHUs
23. I'erepodyHKIIMOHATIBHBIE TPOU3BOJIHBIE OEH3071a, KaK JIEKapCTBEHHBIE CPEICTBA.
24. [lapaamunodeHo u ero mpou3BoaHbIe. CamuuIoBasi KUCIOTa U €€ MPOU3BOIHbIC.
25. Ilapaamuno6en3oitnas kucnota (IIABK) u ee nmpouzBonnsie. CynbhaHuiaMuIHbIe
npernaparsl.
Hyx/enHoBbIe KHCJI0TBI
26. HykyienHOBBIE KUCIIOTHI, KJIAaCCU(UKALUSA, COCTaB, (YHKIIUH.
27. IInpuMHUIMHOBBIE A30THCTBIE OCHOBAHUS, UX JIAKTaM-JJaKTUMHAas TayTOMEPUSI.
28. IlyprHOBBIE a30TUCTHIE OCHOBAHUS, UX JJAKTaM-JIAKTUMHasl TAyTOMEPHSI.
29. O6pazoBaHNe HYKJICO3UIOB U HYKJICOTHIOB (IIPUBECTH MPUMEPHI).
30. Crpoenue ygactka [JHK u PHK. Turmebl cBsizeii B HyKJIEHHOBBIX KHUCIIOTAX.

6.2.4. IlpuMepsl IKaMHUHALIMOHHBIX OHJICTOB

®I'bOY BO AI'MY Munszapasa Poccun
Kadenpa obmieii n 6nomoruueckoit XuMuu
CrermansHocTh 32.05.01 — «Meanko-mpopuIakTHIecKoe 1710
«O0mas XuMusi, 0MOOPraHNuYeCcKasi XUMH)
BUJIETNe29
1.OxcuremoroonHoBast  OyepHast cucrema. I[lpmBectn cocrtaB, MexaHusMm OyhepHOrO JEHCTBUS,
dopmyrisl 1715t onpenesierys pH, 30Hb1 OydhepHoro IeHcTBIS 1 eMKOCTH Oyhepa Mo KUCIIOTE U HIENIOYH.
2. Jlano xomrutiekcHoe coeauneHneKz[Zn(CN)4]
a) Ha3BaTh €ro;
0) 3amucarh ypaBHEHHE AWCCOLMAIMH IaHHOTO KOMIUIEKCHOTO COCIMHEHUS, KaK CHIIBHOTO
ANIEKTPOJINTA, YKA3aTh BHEIIHIOI M BHYTPEHHIOI KOOPJMHAIMOHHBIE cepbl M Kak ciadboro



AIIEKTPOJIUTA, yKa3arb KOMITJIEKCOOOpa30oBaresb, CTpOEHHE aroma u HOHA
KOMITJIEKCOOOpa3oBaress, JUTaH Ibl, KOOPIUHAIIMOHHOE YMCIIO KOMIUIEKCOOOpa3oBares;

r) 3amucarb JJig JaHHOTO KOMIUIEKCHOIO MOHA KOHCTAHTY HECTOMKOCTH, KOHCTaHTY
YCTOMYUBOCTHU U MOKA3aTh MAaTEMATUUYECKYIO CBA3b MEXAY HUMU

3. Hanumnre ypaBHEHHs peakliyd U Ha30BUTE IMPOAYKTHI CUHTE3a JKHUpa, CONEPIKAIEero aluibl
CTEapUHOBOMW, OJIEMHOBOM M JIMHOJIEBOM KHUCIIOT U €T0 LIEJIOUHOTO FHAPOIIN3a

4. Tomononucaxapuasl. U300pa3ute OMO3HBIN (pparMeHT MOJIMCaXapuIHON MU Kpaxmaa.

YTBepkIeH Ha 3acefaHuu Kadeapbl, TPOTOKOI OT «  » 20 . Ne
3aBenyrommii kadenpoi 3. P. Harues
CocraBurenu: J1.I1.babGacBa,

b.A. llanues
« » 20 r

OI'bOY BO AI'MY Munsznpasa Poccun
Kadenpa obmieli 1 6Mo0rudeckoit XuMuu
CrneuunanbHocTb 32.05.01 — «menuko-npopuiIakTHYeCcKoe AI0»
«O0mas xumusi, OMOOPraHUYeCKAsT XUMHUS»
BUJIETNe7
1. BuoreHHbIe MEMEHTBI, MX KilacchpHKaiys, 3HadeHne B opranmme. CoempHernust d — 9eMeHTOB
(Mn, Fe, Co, Cu, Zn, Mo) B opranu3me.
2. Wner xumudeckasi peakiwisi 00pa30BaHuUsI THAPO30Js cepedpa XJIOpHIa M0 PEaKIid My HaTpust
XJIOPUJIOM 1 M30BITKOM cepeOpa HUTpara
a) COCTaBBTE XUM. (POPMYITY MULICIUTBL, YKOKHUTE €€ XUMIIECKHIA COCTaB,
0) YKa)KHTE, I7Ie B MULIEIUIAX BO3HUKAIOT a/ICOPOLIMOHHBIN 1 AIEKTPOKUHETHYECKUN TOTCHIIHAIIBL.
3. Hanmmmre ypaBHeHue peakiuu BoccTaHoBieHus: a) LYK, 0) nupoBuHOrpagHON KUCIOTHI.
Ha3oBute nponykTs!.
4. Kakue MoHOcaxapu/ipl 00pa3ytoT Manbsro3y? [lokaxuTe ee cTpoeHHue, YKaXHUTe CBSI3b MEXKIY
OCTaTKaMH MOHOCaXapuI0B.

YTBepxaeH Ha 3aceaHuu Kadeaphl, TPOTOKOTI OT «  » 20 . Ne
3aBenyrommii kadenpoi 9. P. Harues
CocraBurenu: J.I1.baGaena,
b.A. lllanues
« » 20 r

6.2.5.0nucanmne mokazaresjeil U KpUTepHeB OLEHMBAHUS KOMIETEHUHH, YKa3aHHBIX B
pasneJie 2, Ha pa3JMYHbIX 3Tanax uxX (POPMUPOBAHHUS, ONIMCAHME KA OLeHUBAHUS
B cucremy onieHMBaHMs BXOAUT SK3aMEH

IHoxa3zaresnn Kpurepun oueHuBanus
OLlCHHBAaHUSA «HE yIOBJICTBOPHUTEILHO» «yIOBJIETBOPHUTEILHO, XOPOILIO,
OTJIMYHO»

Kon xomnerenun — UJ1-2 onk-3

3HAThb CTy,Z[CHT HC criocoOeH | Baxkuetinue COBPCMCHHBIC KOHIICIIITH
CaMOCTOATCIIBPHO peumarb | B3aMMOCBA3U OHOJIOrHYECKOM n
IIOCTAaBJICHHBIC 3aJa4yH, BbIACIIATH (bapMaKonomquKoﬁ AKTUBHOCTHU C

TJIAaBHBIC TIOJIOKCHUS, HN3YyUACMbIC B | XUMHYCCKUM CTPOCHUCM OMOJIOTHMUECKH




Marepuane. He  3HaeT  OCHOB
CTpOEHUsI OMOJIOTMYECKH aKTUBHBIX

OpraHu4cCKux CO€,I[HH€HI/II>'I.

AKTUBHBIX OpPraHUYECKUX COEIMHEHUH.
BrIsBnsSTh Ha MOJIEKY/ISIPHOM YPOBHE CYLITHOCTD
(UBUKO-XUMUYECKUX MIPOLIECCOB,

MPOTCKAOIIUX B OPraHU3ME.

yMeThb CryneHt HE yMmeeT CTyaeHT yMeeT BBISIBISITh Ba)KHEUILINE
KJIacCU(PUILIMPOBATh  OPraHUYECKUE | 3aKOHOMEPHOCTH CTPOCHUS U PEaKI[MOHHBIE
COCIIMHCHUSI OCHOBBIBASICh, HAa WX | CIIOCOOHOCTM  OPraHMYEeCKUX  COCAMHEHHU
CTPYKTYPHBIX (popmyrnax HCHOJIb3YEMbBIX B chepe CO3JIaHUS
JIEKapCTBEHHBIX CPECTB
BJa/IeTh CryneHt HE BIIaJICET CryneHr BIIafieeT CIIOCOOHOCTBIO
METOI0JIOTUIECKIUMU MOJIXOJaMH | TIPOTHO3UPOBATh TOCIEIOBATEIIbHOCTA CTa Ui
KIAacCU(PHKAIIUKM,  CTPOCHHIO W | XHMHUYECKHUX IIPOIECCOB HA MOJICKYJIIPHOM
peaKIMOHHON CIOCOOHOCTH | YPOBHE
OpPraHMYECKHUX COCMHEHHIM
3HATh
yMeThb
BJIA/IETH
Kon xomnerenun- U/1-1 onk-3
3HATh He 3HAKOM c 0a30BbIMU | OCHOBHBIE KOMITBIOTEpPHBIE 0a3bl JaHHBIX O
TEXHOJIOTHSIMU paboThI CeTU | CTPOGHMU U CBOMCTBAX  OPraHUYECKUX
HNureprer COEJIMHEHUH, BKJIFOYAS XAMHYECKHAE
rpaduueckue u 3D KOMIbIOTEpHBIE TIPOTPAMMBI.
yMeThb [Tonmp30BarkCst TIpaBUJIAMHU MOCTPOCHUS
XUMu4eckux ¢Gopmyn, rpadukoB, TaOMMIl C
UCMOJIb30BaHHEM COOTBETCTBYIOLINX
He ymeer umu nonb3oBarbcst KOMIIBIOTEPHBIX MPOTPAMM, B TOM YHCIE JJIA
CO3JIaHMsI KOMITBIOTEPHBIX MPE3ECHTAIIHIA.
BJIA/IETH U ne Bnaneer umun Hcnonb30Barh KOMITBIOTEPHBIE POTPAMMBI IS

MOCTPOEHUSI XUMHUUYECKUX U CTEPEOXUMUYECKUX
(hopMyIT OpraHMYECKUX COCMUHEHHH U JPYTUX

BUIOB WUIFOCTPATUBHOI'O Marcpuasia.

VIil. YYHEBHO-METOANYECKOE U THO®OPMALIMOHHOE OBECIIEYEHHUE
BJIOKA Il JUCIIUIIJIMHBI.

7.IlepeyeHb OCHOBHO U I0NIOJTHUTEIBHOM JUTEPATYPhl, He0OX0OAUMON 1JIs1 0CBOEHHUS




oJsoka 11

7.1. IlepeueHb OCHOBHOI1 JINTEPATYPHI:

MockBa. [DOTAP-Menua. —2011- 416 c.
IBSN 978-5-9704-1773-7

Ne HaumenoBanwue cornacHo OubmuorpaguiecKkum KonnuecTBo sxk3eMIusipoB
TpeOOBaHUSIM Ha xadenpe B 6ubnuoreke
1. | buoopranunyeckas Xumus: Y 4eOHHK JUIS By30B/- 237

DJ1eKTPOHHbIE€ HCTOYHHKMN

M. : 'D0TAP-Menua, 2006. Pexxum nocrymna:

http://www.studmedlib.ru/book/ISBN5970401986.html

4. Xumus [ OnekTpoHHbIN pecypc] : yueOnuk / [Ty3akoB C.A. - 2-e u3M., UCHp. U JOII. -

TroxkaBkuHa H.A., buoopranndeckas xuMus [ DeKTpOHHBIN pecypc] : yueOnuk / H.
A. TrokaBkuHa, 0. U. baykos, C. 3. 3ypabsiH. - Mocksa : [DOTAP-Menua, 2015. -
416 c. - ISBN 978-5-9704-3188-7 - loctyn no noruny u napono. — URL:
http://www.studmedlib.ru/book/ISBN9785970431887.html- Tekct: 3neKTpoHHBII

7.2. IlepevyeHb JONOJHUTEILHOMN JTUTEPATYPbI:

HaumenoBanue cormmacHo 6ubanorpaduueckum
TpeOOBaHUAM

KonnuecTBo 3K3eMIIsIpoB

Ha kadenpe B 6ubnmoreke

buoopranmueckast xumusi: Y 4eOHUK 15 BY30B/-
Mocksa. 'DOTAP-Memna. —2010—- 416 c. IBSN 978-
5-9704-1773-7

248

buooprannueckas xumus : Y4eOHUK JIsIME BY30B/
H. A. TrokaBkuHa — MockBa. Meauiuna. 2015 — 448
c. IBSN 978-5-9704-1773-7

415

VYyebHoe nocobue «buooprannyeckast XUMHsL.
PykoBOICTBO K ITpakTH4YeCKUM 3aHATHAMY. [lox pen.
TroxaBknHON H.A. ABTOPCKUI KOJJIEKTUB:
TrokaBkuna H.A., beino6oponos B.JI., 3ypabsu C.3.,
CenuBanoBa N.A., AprembeBa H.H., XBocToBa A.l.
Mockaa: - M3narenbckas rpynna «' D0TAP-Menna»
—2010. — 168 c. IBSN 978-5-9704-1860-4

— 250

ba6aesa .JI.Il. JIaGopaTropHbIil MpakTUKyM «AHaIu3
OpPraHMYECKHUX
coenunenuiy/J1.I1.babaesa,l1.A.T'am3arosa,A. X. U ap
ucosa,K.M.MaromenoBa;non  pexn. O.P.Haruesa. -
Maxaukana: M3garenbcko - nonurpaduyeckuil eHTp
ATMY,

2019.- 64c. -ISBN978-5-9704-3188-7. — Tekct :
HEIOCPEICTBEHHBIMN.

7.3 Pecypcbl mnHGOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « AHTEepHET»

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

Anpec caiita kadeapsr: https://dgmu.ru/fakultety/farmatsevticheskij-fakultet-3/obshhej-i-
biologicheskoj-himii



http://www.studmedlib.ru/book/ISBN5970401986.html
https://eos-dgmu.ru/course/view.php?id=265

- Chemlib.ru, Chemist.ru, ACDLabs, MSU.Chem.ru., u ap.
- OBC «Koncynwrant crygenTa» http://www.studmedlib.ru/ (Bxox 3aperucTpupoBaHHBIM
0JIK30BAaTEIIAM uepes3 moprai caiira IIMY http://www.dgmu.ru/ )

7.4. UndopManiuoHHbIE TEXHOJIOTHH

[Tepeuenr  mporpammuoro  obecmeuenuss (Win HOME 10 Russian OLP
(Cybnuuensuonnsiii goropop Tr000044429 or 08.12.18 r.); Kaspersky Edition Security s
omsneca — Crangaptaeii Russian Edition. 100-149 Node (JIuunensuonnsiii gorosop Ne 1081-
2015 ot 14.10.2018 r); Office ProPlus 2013 RUS OLP NL Acdmc (moroBop Ne/II1-026 ot
16.10.18 r) m T.11.)

Ilepeuens ungopmayuoHnbIX CHPABOUHBIX CUCHIEM:
JyieKTPOHHAasi HHGopMauMOHHO-00pa3oBaTebHas cpeaa (AUOC) AI'MY .- Pexxum nocrymna
no naposo -URL: https:// eos- dgmu. ru
KoHcyabTaHT cTyeHTAa: dIIEKTPOHHAs OMOIMOTeYHAas cUcTeMa. .- PeXXUM JOCTyTIa 1Mo Maposko -
URL.: http: //www.studentlibrary.ru
denepaibHasi JIEKTPOHHAs MeAuIHMHcKasi oudoaunoreka (®OMB). .- Pexum gocrtyma mo
napoutto - URL: http://feml.scsml.rssi.ru
Hayunasi 3jiekTpoHHasi OuOsmoreka elLibrary. .- Pexum pocryma mo mapomo -URL:
https://elibrary.ru/defaultx.asp
Hayunas sjexTponHas 6ubanorexka KudepJlennnka. .- Pexxum nocryna mo naposnto - URL:
http://cyberleninka.ru
JuiekTpoHHasi Oubiamoreka POPU. .- Pexum pocryma mno mnapomw - URL:
http://www.rfbr.ru.

1. MATEPHUAJIBHO - TEXHUYECKOE OBECIIEYEHHUE JUCIIUIIJIMHBbI

Ne /i Bun nomemenvst ¢ Homepom HanmeHnoBanue o6opynoBanus

1 VYyeOnble KomMHaTHI, anapec: [IpocmekT
W. Mamunsa 44/1, ydebHo-mabopaTopHbIi

KOpILyC, 2 3Tax:

Ne 204 — 50 ™% gua  TmpoeneHHs

MIPAKTUYECKUX 3aHATHN Y4eOHble CTOJBI U CTYIIbS, 10CKa

Ne 205 — 38 M™% gms TpoBeneHMS

MIPAKTUYECKUX 3aHATHI

Ne207 — 55 ™%, MIPOBEJICHUS

MIPAKTHUYECKUX 3aHATHH

Ne 210 — 60 M™% ogms TIpoBeneHHS

MIPAKTUYECKUX 3aHATHU Cronbl  nmaGoparopHble,  CTYJIbS,
Ne 212 - 60 w2 gns mpoenemus | AOCK3, BBITKHbIE mKappl € TOIBOIOM

BOJbl W DJIEKTPUUECTBOM, IIKa(bl s
MOCY/IbI, IIKa(bI I PEaKTHUBOB, CTOM JUIS
TUTPOBAHMS, WITATUBBl C OIOpeTKaMu,

71a00PaTOPHBIX 3aHATHI
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Ne 235 — 55 M2, gna  mpoBeseHHs
71a00paTOPHBIX 3aHITUN
Ne 237 — 55 M2, JUIsL  TIPOBEACHUS

Ta00PaTOPHBIX 3aHATHI

naboparopHasi TOCyAa, DIIEKTPUYECKUE
npubopel  (Teuka,  BoasHAas ~ OaHd,
MepeMEeIINBATelh, CYIIHIKA ISl TIOCY/IBL,
HEHTPU(PYTH), BEChl  AHAIUTHYCCKHUE,
¢iryopomerp, ciekrpodoromerp CD-16

2 anpec: IIpocnexr U. Ilamuns 44/1, yueGHo-

71a00paTOPHBIA KOPITYC, 2 3TaX:

VYyebHO-MeTOmMYECKAT KaOuHer Ne
211, 18 M?

[lepconanmpublii  KoMIbloTEp — 1
mryka, Kcepokc CanonFc-228,mpoekrop
BENQDLP, npunTep na3epusiii HPlaserJet
1020, MOOWJIBHBIM SKpaH PYJIOHHBINA
Ecoview 200x200 cM., XOJOIUILHUK

Ne 206 — nabopanckas, 18 M,
Ne 203 — peaxTtusHas, 23 M
Ne 208 — cknan, 20 M2

Cronbpl XMMHUYECKUE, CTEUIAXKUA C
XUMHUYECKOH  TOCYIOM W  Habopamu
PEaKTHBOB, XOJIOIMIBHUK

3 Jlekmonnele 3amel 1, 2, 3 A
MIPOBE/ICHUS JICKIIMOHHBIX 3aHATUH — 110 160
Mm% ampec: Ipocmexkr M. Illammms, 44/1,

y4eOHO-11a0b0paTopHbIil Kopiyc, 1 aTax

MynbTUMEMHBINA KOMILIEKC

(HOYTOYK, MPOEKTOp, IKpPaH)

4 YuTasapHbie 3aJIbl TSI
CaMOCTOSTEIILHON paboThI CTYACHTOB, aapec:

yi. A. Anuesa 1, buonorudeckuii kopmyce, 1

aTax, Hay4yHas Oubmuoreka AT MY

Cronbl, CTY/bsl, KOMIBIOTEPHI JUIA
paboThl C 2NEKTPOHHBIMU pPEcypcamu B
oubnmorexke, yueOHas, HayyHast

MCpUOANYICCKa JIMTEPAarypa.

IX.UCITOJIB30BAHUE NTHHOBAIIMOHHBIX (AKTUBHBIX U UHTEPAKTUBHBIX)

METOAOB OBYYEHUA

Hcnonb3yeMble akTUBHBIE METOIBI OOYYEHHS TMpPU HM3YyYEHUU JAHHOW JIUCIUILUIMHBI
cocTaBisAOT mopsaka 43% or oObeMa ayTUTOPHBIX 3aHATHHA, TaK KaK MPAKTHYECKH KakI0e
3aHATHE, TPEIyCMAaTPUBACT BBIMOTHEHUE JTA0OPATOPHBIX OIBITOB, PEIIEHHWE 3aJa4 Pa3HOTO

YPOBHA HpO6HCMHOCTI/I " CJIIO)KHOCTH

Ne | HaumenoBanue paszzaena Bun, Ha3BaHMe TEMBI 3aHATUSA € UCHIOJIB30BaHUEM | Tpynoem

00ydeHHst

(I)OpM AKTUBHBIX MW HWHTCPAKTUBHBIX MCTOAOB KOCTB*

(dac.)

Broxk |




1. | buonoruyeckue aktuBHble | JI3 1. BBogHoe 3ansitue. CtpoeHue aroma. 2
HU3KOMOJICKYIISIPHBIE XuMHYeCKasi CBA3b.(CEMUHAP)
HEOPraHUYECKHUE BEIIECTBA JI3 2. buorenssle 3nemMeHThl. KoMmIuieKkcHbIE
coenuaeHM.(JIp) 1
2. | DneMeHTsI xumuueckoit | JI3 4 u 5. Tepmonunamuka (cemunap ,JIp) 2
TEPMOJIMHAMUKH, JI3 6. Kuneruka u karaim3 (JIp) 15
TepMoauHaMuK pactBopoB U | JI 3 7. Xumuueckoe paBHoBecue(JIp) 15
XUMUYECKON KMHETUKU
3. | OcnoBuble THmbl xuMmudeckux | JI3 8. PactBopsl. Komnmurarusaelie cBoiicTBa 1.5
paBHOBecuil M mpoueccoB B | pacTBopoB (JIp)
¢bynkumonupoBannu  xuBBIX | JI3 9. KucinotHo-ocHOBHOE paBHOBECHE. 1.5
CUCTEM I'uaponus coneit (JIp)
JI310. Bydepnsie cucremsl. bBydepnas 1.5
emkocTh(JIp).
JI3 12. T'ereporennbie mpoueccs u 15
paBHOBecus(JIp)
4 | ®u3uKo-XuMus JI3 13. ®u3uko-XxuMusi IOBEPXHOCTHBIX 1
IIOBEPXHOCTHBIX  sIBICHUH B | sBieHUi(JIp)
(YHKIMOHUPOBAHUH  KHBBIX
CHCTEM.
S5 | duzukoxumus qucnepcHeix | JI315. lucnepcupie  cuctembl.  Komouansie 1
cucteM B (YHKLMOHMPOBAHUM | paCTBOPbI. YCTOWYMBOCTh KOJUIOMJIHBIX CHUCTEM.
YKUBBIX CHCTEM Koarymsuusi(JIp)
biok 11
1 [lomu- wn JI31. Crenuduueckas peakiuoHHas| 2
rerepoyHKIMOHAIbHbIE NOCOOHOCTh MOJIM- M reTepo(yHKIHOHAIBHBIX
COEMHEHMS, YUaCTBYIOIIUE B |0O€MHEHUI.(CEMUHap)
nporeccax JI32. T'erepodyHKIMOHANbHbIE  MPOM3BOIHbIC
KU3ZHEIEATSIIbHOCTH eH301a(ceMuHap)
2
2 | buomnonumeps! u ux J133.1J134. o-AMUHOKUCIOTBI, TIeNTHABL, Ocnku | 3.5
CTPYKTYpHBIE KOMITOHEHTBI (cemunap u Jlp)
JI35uJ136 VYrieBoabl (MOHOCaxapHbl, 3.5
Jcaxapuibl U oiaucaxapusl) .( cemunap , Jip)
JI37uJI38 buonoruuecku Ba)KHBIE 4
reTepolKIndeckiue coeauHeHus. HykienHoBble
KHCIOThI. PyOexHbIll koHTpoIb.(cemunap,JIp,T)

X. METOANYECKOE OBECHHEYEHUE JIUCHUIIJINHBI
1. Y4eOHO-MeToqruecKre Moco0us K JIabopaTOPHO-NIPAKTHUECKUM 3aHATHAM IO

xumu (9acthb |. O6miast xumus)

2. Mertonuueckoe mocodue K 1adoparopHO-IPAKTUIECKUM 3aHATHIM [0 XUMUU
(uacts |l. buoopranndeckas Xxumus)




YueOHbIE TOCOOMS HMEIOTCS B J1a0OpaTOpud B HEOOXOAUMOM KOJWYECTBE IS
HCITIOJIb30BAaHUA CTy,[[eHTaMI/I

XI. OCOBEHHOCTHU OPTAHU3ALIMA OBYUYEHUA 110 AUCHUITVIMHE J1JIsA
NHBAJINAOB U JINL C O'PAHUYEHHBIMHU BO3MOXHOCTAMMU 310POBbs

11.1. O0y4yeHue MHBAJWIAOB H JHUI[ C OTPAHUYEHHBIMH BO3MOKHOCTAMM 3/10POBbSI

[Tpu HE0OX0MMMOCTH OCyIIeCTBIsAETCS Kadeapol Ha OCHOBE aJanTUPOBAHHOW paboueit
MIPOrPaMMBI C UCTIOIH30BAHUEM CIICIIUATLHBIX METOOB O0YUCHUS U TUIAKTHUECKIX MaTepUaoB,
COCTaBJICHHBIX C YYE€TOM OCOOCHHOCTEH TICHUXO(PU3MYECKOTO PAa3BUTHSA, HWHIAWBUIYATbHBIX
BO3MOXXHOCTEH M COCTOSTHUS 3/I0POBbs TAKUX 00y4aromuxcs (00yJaromerocs).

11.2. B measix ocBoeHMsl Y4eOHOH NMPOrpaMMbl JUCUHUILVIMHBI MHBAJIWAAMHU U JUHLAMH C
OrpaHUYeHHBIMU BO3MOKHOCTSIMHU 3/10pOBbs Kadeapa oOecreunBacT:

1) st ”HBAJIMAOB U JIUI] C OTPAHMYCHHBIMA BO3MOKHOCTSIMH 37I0POBBSI 110 3pEHUIO:

* pa3MelIeHHEe B JOCTYNHBIX JUIsi OOYYalOIIMXCS, SBISIOMIUXCS CIENbIMU  WIH
c1aboOBUIAIIMMHU, MECTaX U B aIalITHPOBAHHOM (popMe CripaBOYHOM HHGOPMAIIUK O PaCITUCAaHUU
YUeOHBIX 3aHATHIA;

* MPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOILIET0 O0YJAIOIIEMYCsl HEOOXOANMMYIO TOMOIII;

* BBIITYCK QJIETCPHATHBHBIX ()OPMATOB METOAMYECKHUX MATEPHATIOB (KPYITHBIN MPUPT WIH
ayauodaitnsr);

2) AJIsI UHBAJIMAOB U JIMI € OTPAHUYCHHBIMU BO3MOKHOCTAMMU 3JO0POBbBS 110 CIIYXY:
* HAAJIC)KAIIMMU 3BYKOBBIMU CPEACTBAMU BOCIIPONU3BCACHUC I/IH(l)OpMaHI/II/I;

3) nmis WHBAJIHMIOB W JIAIl C OTPAHMYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI, MMEIOIINX
HapyLEeHHUs OTIOPHO-BUTATEILHOIO allnapara:

* BOBMOXKHOCTB O€CTIpEensITCTBEHHOTO JOCTYyTa 00y4Jarouxcs B yueOHbIe IOMEIIEHUS], Tya-
JIETHbIE KOMHATHI U JIpyrue noMeleHus kadeapsl. B ciydyae HeBo3MOXkHOCTH OeCpensiTCTBEHHOTO
nocTyna Ha Kadeapy opraHu30BbIBaTh y4eOHbBIN MPOLECC B CIEHHaIbHO 000pYIOBaHHOM LIEHTpPE
WH/MBUYaJIbHOTO M KOJIJIEKTMBHOTO TOJIb30BAaHMS CIELUAIbHBIMA TEXHUYECKHMMHU CpelICTBAMU
oOy4eHUs! ISl MHBAJIUI0B U JIMI] C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10poBbs (yi. A.Anuesa 1,
Ouonornuyeckuii kopmyc, 1 stax, HaydHas 6ubnuoreka JJI'MYVY).

11.3. O0pa3oBanue 00y4ar0IMXCH ¢ OTPAHHYCHHBIMH BO3MOKHOCTSMH 310POBbSI MOKET
OBITH OPIaHU30BAHO KaK COBMECTHO C JPYTUMHU O0yYarOIIMMHUCS, TaK U B OTJEJIbHBIX IPYIINaX.

11.4. TlepeyeHb Yy4eOHO-METOAMYECKOr0 OOeCIEeYEeHUs] CAMOCTOSITEILHOW PadoThI
o0y4yarommXxcsi Mo JMCHUIJIHHE.

YueOHO-MeTOMUUECKHUE MaTepualibl I CaMOCTOSATEIBLHON PabOThl OOyJaromuxcs M3
Yyclia WHBATUAOB U JIMI[ C OTPAHUYCHHBIMH BO3MOXHOCTSMHU 3/I0POBbS MPEAOCTABISIOTCS B
(dbopMax, afaNnTHPOBAHHBIX K OTPAaHUYEHHUSM UX 3I0POBbs U BOCIPUATUS HHGOPMAIIIH:

Kareropuu ctyneHTos dopmbl

C HapyeHueM ciyxa - B [1e4aTHoH popme;

- B (JOpMe 2NEKTPOHHOTO JIOKYMEHTA;




C Hapy1eHreM 3peHus - B [1€YaTHOM (pOopMe yBEIIMUEHHBIM IPH(PTOM;
- B (hopMe 271eKTPOHHOTO TIOKYMEHTAa;

- B hopme aynuodaiina;

C HapyLIEHUEM OIOPHO-/IBUTATEIILHOTO | - TIeYaTHOH (hopme;

arrmapara - B (hOpME JIEKTPOHHOTO IOKYMEHTA,;

JlaHHBIH TepeYeHb MOXKET OBbITh KOHKPETH3MPOBAaH B 3aBHCUMOCTH OT KOHTHHICHTA
00yJaromuxcsl.

11.5. ®oHJI OLEHOYHBIX CpPeICTB VIS TPOBedeHUs] TPOMEKYTOUHOH aTTecTanuu
o0y4Jalouuxcs Mo JUCHUILIHHE.

11.5.1. TIlepeyenp (HOHIOB OLIEHOYHBIX CPEACTB, COOTHECEHHBIX C IUIAHUPYEMBIMHU
pe3yabTaTaMi OCBOCHHS 00pa30BaTeIbHON POTPaMMB.

JUIsl CTYICHTOB € OrpaHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBbSI

Kareropuu cryneHTos Bupl OLIeHOUYHBIX CPEACTB @OpMBI KOHTPOJII M OLEHKH

pE3yNbTaToB O0yYEeHUs

C HapymeHueM ciryxa TEeCT NPEUMYILECTBEHHO MHChbMEHHAs
NpoBEpKa
C Hapy1LeHHEM 3peHHs cobecenoBaHue [IPEUMYILIECTBEHHO yCTHast

MpoBepKa (MHIUBUIYAIIEHO)

C HapyImEeHnueM OIOpHO- PCHICHUC AMCTAHIIUOHHBIX TCCTOB, | OpraHHU3alrda KOHTPOJIA B ONOC

JBUTATE/IbHOIO allapara | KOHTPOJBHBIE BOIIPOCHI JAI'MY, nucemMeHHas npoBepKa

OOyyaromumMmcsi ¢, OTHOCAILIMMCSA K KaTeropuM HMHBAJIMJIOB U JIML, C OTPAaHUYECHHBIMU
BO3MOKHOCTSIMU 3/IOPOBbS YBEIMUMBAETCS BpEMs Ha MTOJITOTOBKY OTBETOB K 3a4€Ty, pa3periaeTcs
MOJITOTOBKA K 3a4€Ty C UCMOJIb30BAHUEM TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHM.

11.5.2. Meronuueckrue mMarepuabl, ONpeaessSiolie MPoLUeaypbl OLEHUBAHUS 3HAHMM,
YMEHUH, HaBBIKOB M (WJIN) OMbITa JESITEIbHOCTH, XapaKTEepHU3yIOIlue 3Tarnbl (pOpPMUPOBAHMS
KOMIIETEHIUH.

[Tpu mpoBeneHUU NPOLEAYPHl OLIEHUBAHMS PE3yNbTaToB OOy4YEHUS MHBAJIUAOB U JIMII C
OTpaHUYEHHBIMUA BO3MOYKHOCTSIMH 3/I0POBbSI IPEIYyCMaTPUBAETCS MCIOJIb30BAaHUE TEXHUUECKHUX
Cpe/ACTB, HEOOXOAMMBIX UM B CBS3U C UX MHIUBHIyaIbHBIMH OCOOCHHOCTSMHU.

[Tpouenypa oneHUBaHMS PE3yIbTaTOB OOyUEHUs MHBAIMIOB M JIUI[ C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMU 3710pOBBSI 110 TUCHUIUIMHE MpeTycMaTpuBaeT NpeaocTaBlieHne HHPOPMaIu B
(dopMmax, aAanTHPOBAHHBIX K OTPAaHUYEHUSM UX 30POBbS U BOCTIPUATHUS HHPOPMALIUU:

Jlia i1 ¢ HapyIIeHUAMHU 3pEHUS:

- B [1e4aTHOM (popmMe yBeIMYEHHBIM HIpU(TOM;

- B (hopMe 2IIeKTPOHHOTO TIOKYMEHTA;

- B popme aynuodaiina.

Jlig 1 ¢ HapyIIEHUsAMH CiIyXa:

- B meuaTHou opme;

- B (hopmMe 2IIEeKTPOHHOTO TOKYMEHTA.

Jlns nu1 ¢ HapyIIeHUsSIMHM OIIOPHO-[BUTaTeIbHOIO anmapara:

- B meuaTHou popme;

- B (hOpMe AIEKTPOHHOTO IOKYMEHTA;

- B (popme aynuodaiina.

JlaHHBI IepedeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTMHI'€HTA
00y4aroIIIXCHI.




I[Tpu npoBeneHnN MpOIeyphl OLIEHUBAHUS PE3Y/IBTAaTOB 00YUCHHS MHBAIH/IOB U JIHII C
OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSI 10 JUCHUIUIMHE (MOYII0) 00eCIeYBaETCs
BBITTOJTHEHHE CIICAYIONINX JIOMOTHUTEILHBIX TPEOOBaHUI B 3aBUCHMOCTH OT MHIMBHIyaJIbHBIX
0cobeHHOCTelH 00yJaroMINXCs:

1. MHCTPYKIUS MO MOPSIAKY MPOBEACHUS MPOLEAYPHl OLCHWBAHHS IPEIOCTABISETCS B
noctynHo ¢opme (YCTHO, B TMHCbMEHHOH (opmMe, yCTHO C HCHOJB30BAHUEM YCIYT
CYPAOTIEPEBOTUNKA);

2. noctymnHas (opma peIoCTaBICHNS 331aHIH OLICHOYHBIX CPEICTB (B e4aTHOl Gopme,
B TleyaTHOW (hopMe YBEIMYEHHBIM IIPHUPTOM, B (GOpME SIEKTPOHHOTO IOKYMEHTA, 3aJaHHS
3aUUTHIBAIOTCS ACCHCTEHTOM, 3aaHUs IPEIOCTABIISIOTCS C UCTIONIB30BaHUEM CYPAOIEPEBO/IA);

3. noctynHas hopma Mpe0CTaBICHUS OTBETOB Ha 3a/1aHus (MMCbMEHHO Ha Oymare, Habop
OTBETOB Ha KOMIIBIOTEPE, C UCIIOJIb30BAHUEM YCIYT ACCUCTEHTA, YCTHO).

[Tpu HEOOXOAMMOCTH JIJIsl OOYUAIOIIUXCS ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH 3I0POBbS U
MHBAJINIOB TMPOLEAYpa OICHUBAHUS PE3YJAbTATOB OOYUYEHHS 1O JUCLUIUIMHE (MOIYIIO) MOXKET
MIPOBOIUTHCS B HECKOJILKO 3TAIOB.

[IpoBenenue mnpoueaypbl OLEHUBAHUS PE3YJIbTaToB OOy4YEHUS WHBAIMJIOB M JIHIL C
OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 3[IOPOBBSI JIOMYCKACTCS C MCIOIb30BAHUEM JUCTAHIIMOHHBIX
00pa30BaTeIbHBIX TEXHOIOTHIA.

11.6. IlepeyeHb OCHOBHOI M TOMOJHUTEIbHOI YUeOHOH JUTEPATYPhI, HEOOXOTUMO /1A
OCBOEHMS THCHHUIIJIHHBI.

JIyist oCBOSHUS TMCIUTITNHBI MHBAIHMIAMH U JIMIIAMU C OTPAHMYEHHBIMUA BO3MOKHOCTSIMH
30POBbSI TPEIOCTABISIOTCS OCHOBHAs M JIONIOJHHUTEIbHAs ydeOHas JMTeparypa B BHJC
ANIEKTPOHHOTO JIOKyMEHTa B (hOH/1e OMOIMOTEKY 1 / WK B JICKTPOHHO-OMOIMOTEYHBIX CUCTEMAX.
A TaxKe TPEIOCTaBISAIOTCS OECIIATHO CICIUAbHBIC YYCOHHKH M y4eOHBbIC MOCOOMS, MHas
yueOHas JUTepaTypa M CIHEIHaIbHbIE TEXHUYECKHE CpPEACTBAa OOyUeHHS KOJUIGKTUBHOTO U
WH/IUBUTyaJIbHOTO M0JIb30BAHUS, a  TaKxe YCIAYTH CYpPIOTIEPEBOTYHKOB u
TU(]IOCYpAOTIEPEBOAUNKOB.

11.7. MeTonn4eckne yKkasaHus 1J1si 00y4AIOMIMXCS 10 OCBOCHUIO JMCIUIIIHHBI

B ocBoenun AUCHUIIIMHBI UHBAJIMIAMH U JIMIAMH C OIrpaHUYCHHLIMH BO3MOKHOCTAMH
3JI0pOBbs OOJBIIIOE 3HAUYEHHE MMEeT MHAMBUAYyallbHas paboTa. [log nHaMBHyanbHON paboToii
noapasymeBaeTcs e (OpMbl B3aUMOJIEHCTBUS C MpenojaBareieM: UHAUBUAyallbHas ydueOHas
paboTa (KOHCYNIbTAllUN), T.€. JOMOJHUTEIbHOE Pa3bsiCHEHHE YUeOHOro Marepraia 1 yriyoJeHHOoe
M3y4eHHE Marepuaja ¢ TeMH OOydalollMMHUCS, KOTOpble B OSTOM 3aUHTEPECOBaHbl, H
WHAMBUyallbHAsl BOCHMTaTeNbHas padoTa. VHAMBHIyalbHblE KOHCYJABTALMM IO MpPEIMETY
SABIISAKOTCS Ba>XHbBIM (paKTOpOM, CHOCO6CTByIOHH/IM HWHAWBUAYATIU3allUNU O6y‘~I€HI/I$[ nu
YCTQHOBJICHUIO BOCIUTATEIbHOIO KOHTaKTa MEXIy TMpernojaBareleM M 00ydaromumcs
HWHBAJIMAOM HJIN 06yanOHIHMC$I C OrpaHM4YCHHBIMH BO3MOXKXHOCTAMU 300POBbA.

11.8. Onucanue mMaTepHAJbLHO-TEXHHYECKOH 0a3bl, HeOOXOAMMOM [JIsi OCYLIeCTBJICHHS
o0pa30BaTe/ibHOI0 NpoLecca M0 AMCHHUILINHE

OcBoeHME IUCHUIUIMHBI WHBAJUAAMHU U JIMLIAMHU C OTPAaHMYEHHBIMH BO3MO>KHOCTSIMU
3JI0POBbsl OCYILECTBIIETCS C HCIOJIB30BAHHEM CPEACTB OOy4EHHUs OOLIEro M CIEeHUaIbHOIO
HA3HA4YEHUS:

- JIEKIMOHHAS ayUTOPHs - MYIbTUMEANIHOE 000pyrnoBaHNE, MOOUIIBHBIA pauoKiIace
(JUIsT CTYIEHTOB C HApyUICHUSMH CIIyXa); HCTOYHMKH THMTaHUS I WHAMBHUIYATbHBIX
TEXHUYCCKUX CPCIACTB,



- yueOHas aynuTopusi sl NPAKTUYECKUX 3aHITHH (CEMHHApOB) MYJIBTUMEAHIHOE
o0opyaoBaHue, MOOMIIBHBIN paguoKiace (A1 CTyACHTOB C HAPYIICHUSMH CIyXa);

- yueOHasi ayAuTOpus Uil CAMOCTOSITEIbHON padoThl - CTaHIapTHBIE padodyre MecTa ¢
MEePCOHATBHBIMU ~ KOMIIBIOTEpaMHU; pabodee MECTO C MEePCOHANbHBIM KOMIIBIOTEPOM, C
MPOrpaMMOIl DKPAHHOTO JOCTYyIMa, MPOTPAMMON SKPaHHOTO YBEIHYCHUsS U OpailieBCKUM
JUCIUJIEEM JIJISL CTYACHTOB C HApYLLIEHUEM 3PEHHUS.

B xaxnmon aynuropuu, rae oOy4yarOTCsi HHBaJuAbl W JIMLIA C OrPAaHUYEHHBIMU
BO3MOKHOCTSIMH 37I0POBbSI, TOJKHO OBITH MPETyCMOTPEHO COOTBETCTBYIOIIEE KOJTUYECTBO MECT
111 O0YJaIOUINXCSI ¢ Y4ETOM OTPAaHUYECHUH UX 310POBbSL.

XII. JTUCT U3SMEHEHUI

PII akTyau3upoBaHa Ha 3acelaHuu Kadeapsl

IlepevyeHb 10MOJTHEHNI U U3MEHEHUIA,

Hara Homep nporokosa MMonnuce
BHECEHHBIX B padouylo nporpamMmy
3acefaHus 3aBeAyIoLIero
AUCHMILINHBI .
Kadeapsbl radeapou

B  pabGouyro  mporpamMmmy  BHOCSTCS
CJICAYIONINE U3MCHCHUS

150301 JeaaeTcs OTMETKa 0
HEIEIeCOO0Pa3HOCTH BHECEHUS KaKuX-
1100 U3MEHEHUH Ha JaHHBIA Y4eOHBIN T0JT
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