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1. INTAHUPYEMBIE PE3YJIbTATbI OBYUYEHUA

1.1. llean 1 3apa4y JUCIHUILIHHDBI

Leab ocBoeHUsi JaHHON AMCUMIIMHBI SBigeTCs (GOpPMUPOBAHUE Y OOydalOIIUXCs 3HAHUU O
pOJIM  XUMHUYECKHX JJIEMEHTOB B BO3HUKHOBEHUUM U PAa3BUTUU  (PU3UOJIOTUYECKUX H
MaTOJIOTUYECKHUX MPOIIECCOB B )KHBOM OpPTaHU3ME.

3agauu AMCUMIIMHBI:

- YCTaHOBUTH OMOJIOTHYECKYIO POJIb MAKPO- U MUKPO3JIEMEHTOB B )KUBBIX OpraHU3MaXx;

- c(hopMHUPOBATH MPEJCTABICHHUS O B3aMMOCBSI3M XUMUYECKUX CBONCTB M OMOJIOTHYECKON POIIU
«HEMETAJUIOB M METAJUIOB JKU3HNY;

- chopMupoBaTh 3HAHMS O MEXaHHW3Max OOpPA30BaHMS, CBOWCTBAX M OMOJIOTUYECKUX (PYHKIIUSIX
YCTOMUMBBIX METANIOKOMIUIEKCOB C OHOJMUTaHAaMu  Ha IpHMepe Haumbosee H3yYeHHbIX
IPUPOJIHBIX OMOKOMILIEKCOB

1.2. [Inanupyemble pe3yJbTaThl 00yUeHHUsI
B pesynprare OCBOGHMS ~— JaHHOW AMCHUIUIMHBI y oOydarommxcs (GpopMUPYIOTCS
CIIeIyIOIINE KOMITETEHITNH:
HIIK -1. CnoocobGeH mNpOBOAWTH HAYYHO-MCCIIEIOBATEILCKHE JIA0OpATOpHBIE palbOThl H

IKCIEPTU3Y OMOJIOTHYECKOTO MaTepraa

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOI'PAMMBI
JlucuuninuHa BXOAWT B 4acTh, (OPMHpPYyEMYI0 YYaCTHHKAMH OOpa30BaTEIbHBIX
otHomeHui brokal «/{uCIUTUIHHBI(MOYITN)» U SIBISICTCS SICKTUBHOM JUCITUTLIMHOM.

OcBoeHne Kypca SIBISETCS OCHOBOM M3ydeHUs TUCUMIUIMH «DPU3HOJOTHS U OMOXUMMS
pacteHuit», "®dusnonorus 4enoBeka M KUBOTHBIX", "OCHOBBI (U3UOJIOTHMUECKOTO JEHCTBHS
dapmaneBTuyeckux mnpenaparoB”, «CuHTe3 (papMalleBTUYECKHX IPENnapaTroBy, a TakkKe s
NPOXOKJCHUS CIIEHUAIN3UPOBAHHON MPAKTHKH MO OMOTEXHOJIOTUU U YCHEIIHOW MOCIeAyIOen
npodeCCHOHATBLHOMN 1eATEIIEHOCTH.

3. OBBEM U COAEPXAHHUE JUCHHUIIJINHbI

3.1. O0neM TUCHMILIUHBI

®opma o0yueHHs
Iloka3aTenb 00beMa AUCHUIIMHBI
OuHnas
O0BEM OUCHUILUIMHEI B 3aU4E€THBIX €IUHNLAX 2
OO0BeM AUCIUIUIMHBI B Yacax 72
KonTakTHas padora: 32,2
Jlexnnu 16
JlaGopaTopHble 3aHATHUS 16
13 HUX, B (hOpME IPAKTUIECKON MOATOTOBKH 16
KoHTakTHBIE Yachl HAa MPOMEKYTOUHYIO aTTECTALMIO: 0,2
3auér 0,2
CamocrosiTenpHas pabora 32
KoHtpouib 7,8

®opMa POMEKYTOUHON aTTECTALUU - 3a4ET B 5-OM CEMECTPE
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3.2.Conepxanue 1M CUUILTHHBI
Ounas ¢popma o0y4eHus

KoanuyecTBO 4acoB

JI JlabopaTopHbIe
HaumenoBanmue pa3uesioB (Tem) €K 3aHATUA
|
MHCHAIUIMHBI ¢ KPATKHM COAepPKaHHeM " O0mee | U3 Hux,
" KoJin4e | B popme
CTBO NpaKkTHy4
eCKOM
MOJAT0TOB
KH
Tema 1.Xumuveckue 3JjieMeHTHI B reocgepe u 6mocepe. Makpo- n 2
MHKPOIJIEeMEHTBI.
B.1.BepHaackuii ¥ €ro pojib B YCTAHOBJIICHUU CBSI3U MEKIY
TCOXMMHMUYECKUMHU TIPOLIECCAMH M JKM3HBIO JKHMBBIX OpPTraHHU3MOB.
PacnipocTpaHEHHOCTD XMMUYECKUX DJIEMEHTOB B KMBOM U HEKHUBOU
npupoje. Makpoanementsl: C, H, O, N. Mukposnementsi - Ca, P, K, S
I, Cl, Fe, Na, Mg, Cu, Co, Zn, Mn, Mo, Se, Cr, Ni, Sn, Si, F, V,
[IpuHnunuansHo paznuyHbie QYHKIIMH MAKpO- U MHUKPODJIEMEHTOB B
YKUBBIX OPTaHU3MaXx.
Tema 2. O630p Omonornyeckoi pojiu OHOreHHbIX HEMETAJIOB: 2 2 2
KHCJI0pPOAa, yIiiepoaa, BOA0po/a,
IIpocTble HEOPraHWYECKUE COCOUHEHUS HEMETAIIOB (H20, CO, COz)
KaK TPOAYKTHI KU3HEACSITENHHOCTH YelOBEKa U >KUBOTHBIX. Poub
KHCIIOpOoJla B Tpoleccax  JAbIXaHud.  buonoruueckas  poib
HEOPraHWYECKUX M OPraHUYECKUX COeIWHeHui yriepoma. Boma —
TJIaBHAs Cpejia KU3HEAESITEIbHOCTH OpraHu3Ma.
[Tepokcun Bogopoa, ero OMOI0TrHIecKas poib.
Tema 3. O630p OMOIOTHYECKON POJIM OMOTE€HHBIX HEMETAJJIOB: 2 4 4
a3ora, ¢ocdopa, cepbl, rajJioreHoB.
A3OT - OCHOBHOM 3JI€EMEHT aMMHOKUCTIOT U OenkoB. Ponb docdaros B
oOMeHe BEUIECTB. @dusznonornyeckas pojb CEPycpoaepKallux
coeMHEHMI1: 0EIKOB, CyIb(aTOB U CEPOBOIOPOAA.
dusnonornyeckas poyib HOHOB (TOpa, XJIopa, Opoma u oja.
Tema4. buoreHHble MeTAJLIbI S-3JIEMEHThI : HATPHU, KAJIUH, 2 2 2
MAarHWi, KaJbIM.
Wx ponb B cO31aHUU ANIEKTPOIUTHON Cpellbl OpraHu3Ma, B IMpolieccax
BCACBIBaHMS BEIIECTB B OpraHax M TKaHsax. CoeAMHEHUS KabIUs Kak
OCHOBA CKeJleTa U Xpsieil. KaTHOHBI S-371eMEHTOB - aKTUBATOPHI
(hepMEHTHBIX CUCTEM.




Tema5.BuorenHble MeTaJLIbI d- 3JIeMEHTHI: Kejie30, K00aJIbT,
Mapraseu, Meib, HMHK.

Porms d- srmemMeHTOB Kak LEHTPOB (PEPMEHTATHUBHBIX CHUCTEM H
KaTaJIM3aTOPOB OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.

Tema 6. KomiuiekcooOpa3oBaHne0HOMETAVIOB ¢ OMOJMTaHIAMM.
Mpunoun KMKO.

OCHOBHBIE NPE/ICTABIICHUS] O XUMUYECKOM CBS3U B KOOPANHALIMOHHBIX
COCIMHEHUSIX OMOMETaNIOB ¥ OMOJIUTaH IOB.

KoMriekcel aMUHOKHUCIIOT U MENTHAOB ¢ OuomeTaamu. Poib
koHueBbIX NH-rpynn, COOH-rpynm, a Takke NenTUaHbIX TPYII B
CBA3bIBAHUY MOHOB METAJLIOB. B3aumoneicTBue HyKIE€MHOBBIX KHCIOT
C MOHAMU METAIIOB (OCHOBHBIE 3aKOHOMEPHOCTH). B3aumoielicTue
0eJIKOB ¢ MOHAMU METAJJIOB

(OCHOBHBIE 3aKOHOMEPHOCTH). XeIaTHBINA AP PEKT B
KOMIUIeKC00Opa3oBaHuu. Ero poiib B yCTONUYMBOCTH KOMILIEKCOB. .
[IpUHIMIT KECTKUX U MATKUX KHUCJIOT - OCHOBAHHIA.

Tema 7.®U3NKO-XUMHYECKHE METOABI H3Y4YeHUS CTPYKTYPbI
CBOMCTB MeTa/L10(pepMEHTOB.
Kpatkas xapakTepucTika OCHOBHBIX (U3NYECKUX MeTo10B. [IpuHiun
METO/1a «MOHHBIX P00, MPUMEHSIEMOTO MIPH U3yUECHUN
KOOpPJIUHAIIMOHHBIX COETUHEHHI HerepexoaHbIX MeTaioB. Kunetuka
KOMIUIEKCO00pa3oBaHus MeTaui-ouonurana. Onpenenenue «oomen» u
«CTYNEHYATOI» KOHCTAHT YCTOMYMBOCTU KOMILIEKCA.

Tema 8. TOKCHYHOCTH YK30r€HHBIX COCIHHEHUH METAJIJIOB —
KCEHOOHOTHKOB.

Bo3naeicTBre KOMIUIEKCOB TSHKEIIBIX METAJIJIOB Ha
reMcoiepKaniueoenku 1 PepMeHThI, Ha CUCTEMbI OKHCIICHUS
JIAMUI0B U OEIKOB, Ha CUCTEMBI aHTHOKCUIAHTHOM 3aIUTEI, Ha
dbepmenTsl cuaTe3a AT®, Ha KIETOYHBIE MEMOpAaHBI.

Tema 9.1lpumeHeHnne OMOJTOTHYECKH AKTUBHBIX COeTMHEHUIT
METAJLJIOB.

Komruiekcsl Meau, mpuMeHsieMble B KaueCTBE OaKTEPUIIUTHBIX
cpenct. [IpemapaThl Ha OCHOBE 30JI0Ta - CPEACTBA st OOPHOBI €
TyOepkye3om, aprputamu 1 ap. Conu Ca®": xsopun CaCly, koMIuieke
C TJIFOKOHOBOM KucoTo# (rmtokonar), rurnc CaSOq4e 2H,0.
Coenunenus Al B couetanun ¢ okcugamu MgO, SiO; kak aHTa-IUuAbL.
®dapmakosoruueckoe aericrsue P35 Ha opranusm - CHHKEHUE
apTepHalIbHOTO JaBIICHUS, TOHUKEHHE YPOBHS CHIBOPOTOYHOTO
XO0JIECTEPUHA U TIIFOKO3bI, yTHETCHUE alleTuTa, yMEpEeHHOE
MPOTUBOBOCHIATUTENbHOE JIeicTBUE. KOMITIEKCHBIE COeTMHEHUS
TJIATUHBI, TPUMEHSIEMbIE JUTsl JICUEHUSI OHKOJIOTHYECKUX
3aboneBanuil. Coznanue Onomarepuanon, OMO30H/IOB,
paguodapmMaleBTUYECKUX MPEnapaToB U FT€HOCEHCOPOB.

Hroro

16 16 16

ITPAKTUYECKASA IOATI'OTOBKA

Tema 3aaHue HA IPAKTHYECKYI0 KoanuectBo 4acos
MOJATOTOBKY
Tema 2. O630p Jlaboparopnas pabota «CpaBHEeHHE 2
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OMOJIOrMYECKON posu
OMOTeHHBIX HEMETAILIOB!
KHCIIOPOa, YIIepoa,

KaTaJIUTHYECKON aKTUBHOCTHU
(epMEeHTOB U HEOPTraHUYECKHX
KaTaJu3aToOpOB B peakluu

BOJIOPO/A, pa3noKeHus IepoKCUIa BOJOPOIa.
Tema 3. O630p JlaGopaTopHsble paboTbI
OMOJIOTHYECKOU POJIH "Onpenenenue coaepxkanus Gpropa
OMOTEHHBIX HEMETAJIIOB! B 3yOHOI MU
asora, ¢ocdopa, cepsl, MMOTEHITMOMETPHUECKUM METOIOM";
rajJoreHoB. "Onpenenenue colepKaHus

XJIOPHJIOB B OMOJIOTUUECKUX
KHUIKOCTAX
CHeKTpOohOTOMETPUUECKUM
meToaoM".

Tema4. buorennsie Metaiuibl | JJaboparopHast pabota
S-3JIEMEHTHI : HATpHil, Kanuid, | "OnpeneneHue KOHIIEHTpallUH
MarHui, KajabLHn. Kajgus B CBIBOPOTKE WIIA IUIa3Me

KpOBU TypOUANMETPUUECKIM
Meroaom".

Tema5.bruoreHHble METaILIbI JlaGopaTopHas pabota
d- sneMeHTHI: xKeneso, «Peructpauus CIIEKTpa
KOOaIbT, MapraHell, Meb, MOTJIOIIECHUS BUTaMUHA B2

LHUHK.

(mmanoko6oamuHa). OnpeneneHue
€ro KOHIICHTPAIINH B PaCTBOPE.

Tema 6.
KommiekcoobpazoBanue
OMOMETaIIOB C
ouonurangamu. [puHnmn
KMKO.

[IpakTuyeckas pabora
"N3yuenne oOpa3zoBaHus
KOMIUJICKCOB OMOMETAJUIOB C

OpraHU4Y€CKUMU J'II/IFaHI[aMI/I' .

Tema 7. PU3UKO-XUMHUUYECKUE
METObI U3YUEHHUS CTPYKTYPbI
CBOWCTB METaNIO(PEPMEHTOB.

JlaGoparopHas paboTa
«Omnpenenenue cocraBa
KOMILJICKCHBIX COeIUHEHU d-
3JICMEHTOB C OPTaHUICCKUMHU
JUTAHJAMH METOIOM
cnekrpodoTomeTpun”

Tema 9. Ilpumenenue
OHMOJIOTUYECKN aKTUBHBIX
COeIUHEHUN METAJIOB.

[IpakTuueckas pabora "
N3yuenue cocraBa u AeHCTBUA
JIEKapCTBEHHBIX CPEJICTB Ha
OCHOBE KOMINUIEKCOB MEJIH,
30J10Ta, IJIATHHEI"

4. YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJbHON

PABOTbBI OBYYAIOIIIUXCHA
Tembl 1i1s HN3yyaemble Kouan DopMbI Meroanueck DopMbI
CaMOCTOSITEIbH BOIIPOCHI YeCTB | CAMOCTOATE/ b oe OTYETHOCTH
0ro U3y4eHust 0 HOWi pa0oThl | ol0ecnevyeHue




4acoB

XUMHYECKHE
SJIEMEHTEI B

B.U.Bepnaackuit u

reoctepe u ero PoJb B OcHoBHas u
6rochepe. Z;;TIEEOBHGHHHMem;[ Pabota c JIONIOJIHUTEIh L r—
Makpo- n r€OXMMHYECKUMU g 4 | THTCPILYPOMHE e
WHTEPHET auTeparypa u
MHKPO3JICMCHTBI mnpoleccaMu u pecypeamu HHTEpHET-
JKU3HBIO YKHBBIX pecypesI
OpraHU3MOB.
00630p [Tonoxxenue
OMOJIOTUYECKON | OMOreHHBIX
poJi OMOTEHHBIX | AJIEMEHTOB B
HEMETAILJIOB [Tepuoanueckon OCHOBHAS U
CHCTEMC, Pabora ¢ JOIIOJIHATEIID
ocobenHoCTH JIUTEpaTypoOi U Hast
SJICKTPOHHOTO 6 WHTEPHET auTepaTtypa u Hoxnazne:
CTPOCHHS aTOMOB, pecypcamu WHTEpHET-
XI/IMVI/IIICCKI/IG pecypesI
CBOMCTBA UX
TUIMUYECKHUX
COE€IMHEHUN.
buorennsie s- | Kanuil-HatpueBsiii OcHoBHas U
9JICMCHTBI HacoC u €ro poJjb B Pa6orta ¢ JOTIOJTHUTEIE
MeETaJLIbI AKTUBHOM muTepaTypoii i | Has
TpanciopTe 6 WHTEPHET JUTEpATypa U Jokmanbl
Eigi?:}?yfo aepes pecypcaMu | yyrepHerT-
MeMOpaHy. pecypcbl
buorennsie OcobeHHOCTH OcHOBHas u
MmeTasusl d- QJICKTPOHHOI'O JOTIOJIHUTEIIb
3JICMEHTBHI: CTPOCHUS  aTOMOB, Has
Keleso, MHOT000Opa3ue Pabora c JHTEpATYDa U
KOOaJIbT, cTerneHei THTEPATYPOR | yrrrepmer:
Maprasell, Me/ib, | OKACJICHU, 4 HHTEpHET p TloKknaze!
LIUHK. KaTaJuTu4decKas pecypcam peCypChl
aKTUBHOCTb,
KOMILIEKCO0Opa3oBa
HHE
Heopranuueckue | DneKTpoHHOE U
Y OPTraHUYECKUE | MPOCTPAHCTBEHHOE OcHOBHas U
]gGHIGCTBa KaK CTPOCHHE MOJIEKYJI PaGora ¢ JIOTIOJTHUTETh
HOJIUTAH/IbI. TJICBOJIOB, . Has OKJIaIbI
ZMI/IHOKI/ICJ‘[OT, 2 JUTCPATYPOH | auTeparypa u A !
OCJIKOB U HHTCpHET WHTEpPHET-
HYKJIEMHOBBIX pecypeamu pecypchl

KHCJIOT. I[OHOpHBIe




IPYIITUPOBKU

MOJIEKYJI.
Kommiekcoobpa | OcHOBHBIE OHSTHS
30BaHHEOMOMETA KOOpI[I/IHaLIHOHHOﬁ OCHOBHAY U
JIJIOB C xumuu. Teopun PaGora ¢ JIOTTOJTHUTENH
OHoOJNIMraHgaMu. | XUMHYCCKOM CBS3HU . Hast
B KOMILIEKCaX: 4 HHL?;TY}?:TH " nuTepaTypa u Teer
TCOpI/IjI BaJICHTHBIX pecypI::aMH MHTEpHET-
CBsA3CHU U TCOPUA pecypcesl
KPUCTAJUTMYECKOTO
TTOJISI.
®du3uko-
XUMHUYICCKHEC duznyeckue OcHoBHas 1
MCTOABI OCHOBEI Pa6oTa ¢ JOIIOJIHUTEIIb
U3y4dCHHUA MOJISIPUMETPHH, muTepaTypoii u Has Tecr
CTP}U’KTYPH cnekTpodoTOMeTpH 2 WHTEpHET auTeparypa u
CBOMCTB ", TJIaMEeHHOM pecypcamn WHTEPHET-
Meraopepme dboTomeTpun pecypcbl
HTOB
ToxcuaHOCTH OcobeHHOCTH
DK30I'¢HHBIX XHAMUH TIKEIIBIX OcHoOBHas "
COeTMHEeHHI METaJIJIOB. PaGora ¢ JIOTIOJTHUTEIIb
METAJLJIOB — Hcrounuku THTEpaTypoii 1 Has Pedepar
KCEHOOMOTHKOB | TIOCTYILJICHUS 2 WHTEpHET JuTeparypa u
TSDKEJIBIX METAILIOB pecypcami UHTEpHET-
B OKPY>KarOIIy 0 pecypcehl
cpeny.
[IpumeneHue [Ipumenenue
OMOJIOrMYECKH COCTMHEHUHU MCITH U
AKTHBHBIX cepedpa B OcHopHas
P — (bapmaxonoru. Pa6ora ¢ HOHOEI;I;ITeHB
MCETAJlJIOB. CoenuHenus 2 HH;?TaéTy}?;H 1 JuTeparypa u Ped)epaT
AJIFOMHUHHUA U peCyplz:aMI/I AHTEPHET-
Martduys B JICUCHUU pecypcesl
KEITYTOUHBIX
3a00JIeBaHUH.
Hroro 32

5. ®OH/J] OLIEHOYHbIX CPEJCTB JIJI ITPOBEJIEHUS TEKVIIEN 1
[IPOMEXYTOYHOM ATTECTALIUH 11O JUCLATIIMHE
5.1. IlepeyeHb KOMIeETEHIMI ¢ YyKa3aHMeM 3TanoB HX (POPMHPOBAHHUSA B TMpolecce

0CBOEHMs 00pa30BaTeJIbHOI MPOrpaMMbl

KOI[ 1 HAUMCHOBAHHUEC KOMIICTCHIIHN

OTtanbl GOpMUPOBAHUS KOMIIETEHLIUH




AIIK -1. CriocoOeH npoBOAUTh HAYYHO-
UCCIIEIOBATEIbCKUE Ta00paTOPHBIE pabOThI U
AKCIEPTH3Y OMOIOTUIECKOTO MaTepHaa

1. PaboTa Ha yueOHBIX 3aHATHUAX

2. CamocTosiTenbHas pabota

5.2. Onucanne moka3artejeil U KPUTEePHEB OLEHUBAHUS KOMIETEHIMII HAa Pa3IHMYHBIX
JTanax ux (opMupoBaHus, ONMCAHNE LKA OlleHNBAHUA

OuenuBae | YpoBeHb Ortan Onucanue Kpurepun [IIxana
-MBIEKOM- | chopmu- dbopmMupoBaHus MoKa3aTenen OIICHUBAHUS | OIICHUBAHUS
NETCHIIUN | POBaHHOCTH
3uamo Omnpoc, [Mkana
JITK-1 [ToporoBbiii 1. Pabota Ha poib TECTUPOBAH | OIICHUBAHUSA
YUeOHBIX OMOreHHBIX ue, IOKJIaa, | ompoca
RAHATHSX AJIEMEHTOB- Mpe3CHTAIH kana
HEMETAIOB U | 4,
7 METAJIOB B BoInonHeHue | OTICHABAHHA
CaMocTOSTeNbpHa | PACTHTENbHBIX | nabopaTopn | TCCTHPOBAH
s pabota U KHMBOTHBIX pIX pabdor B | 1
opraHu3max; dbopme kana
3QKOHOMEPHOCT | MPAKTHUCCK | /oo
1 o0pa3oBaHus | Oif
JIOKJIa/1a
KOOPJMHAIIMOH | MOJTOTOBKH
HBIX [Ikana
COCAMHCHHUH OIICHUBAHUS
OMOMETaIIOB C BBITIOJTHCHHMS
OnonuraHaaMu 1nabopaTopH
¥ UX QYHKIHH 0if paboTHI B
B JKUBBIX Q)OpMe
OpraHusmax, MIPAKTUYECK
3aKOHOMEPHOCT ol
1 o0pa3oBaHUs IOArOTOBKH
KOOPIUHAIIOH
HBIX [Ixama
COECTMHEHUI OLIEHUBAaHUS
OMOMETAIITIOB C Mpe3eHTalu
OMoIMraHIaMu u
1 uxX QyHKIUU
B )KHBBIX
OpraHu3max;
BO3JIciICTBHE
KOMILICKCOB
TSDKEITBIX
METaJUIOB Ha
paboty
(hepMEeHTHBIX

10




CHUCTEM JXHBBIX
OpraHnu3MOB.

ymemb
IPOBO/IUTH
AKCIEPTHU3Y
OHOJIOrHYECKOT
0 MaTepHala ¢
HCITOJIB30BaHNE
M
METOI0B(HU3HK
0-XHUMHUYECKOTO
aHajaM3a JuIs

OTIpEeICIICHUS
COJIepKaHUS
OMOTEeHHBIX
JJICMEHTOB;
coOIr01aTh
paBUIIa
AKCILTyaTaI[uH
1ab0paTopHOTO
00opyI0OBaHUsI..
[IponsunyT 1. PaGora Ha Ymemso Ompoc, [Ixamna
BIit yaeOHBIX [TnaawpoBaTh U | TECTHPOBAH | OICHUBAHUS
3AHSTHIX pea30BBIBATh | M€, JOKIA/, orpoca
buzuko- Mpe3eHTalH
2. XMMHUYECKOE 11, pedepar, Ilkana
CaMocToSTeNbpHa | MCCIEN0BaHNE | BhIIOAHeHne | ONCHABAHHA
s pabota KOMIIJIEKCOB naboparopn | TECTHPOBaH
OMOTEHHBIX BIX PaboT B v
3JIEMEHTOB; dopme lxana
Braoemyo MIpaKTH-
. OIICHUBAHUS
HaBBIKaMHU YECKOM J—
TUTAHUPOBAHUS, | TIOJITOTOBKU
MIPOBEJICHUS, [Ixana
aHans3a u OIICHUBAHUS
HHTCpHNpCTalinu BBIMIOJTHEHU S
pe3yIpTaTOB nabopaTopH
Hay1Hozco oii paboTHI B
IKCnepumMeHma dopme
NPaKTUIECK
oi
IOJIFOTOBKHU
[Ikana
OIICHUBAHHUS
Npe3CHTAIH
u
[xana
OIICHUBAHHUS
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pedepara

Ikaja oueHUBaHUA ONpPOCca

Kpurepun onenuBanuns

Banasl

OTBeET NOJIHBINA U COJIEPKATEIbHBIN, COOTBETCTBYET TEME; CTYJACHT YMEET
apryMEHTHPOBAHO OTCTAaUBATh CBOIO TOUKY 3PEHUS, I€MOHCTPUPYET 3HAHUE
TEPMHUHOJIOTUH TUCIUTUTMHBI

2

OTBeT B 1IETIOM COOTBETCTBYET TeMe (He OTpaK€HbI HEKOTOPhIEC ACTIEKTHI);
CTYJEHT YMEET OTCTanBaTh CBOIO TOUKY (XOTS apryMEeHTAIlis HEe BCera Ha
JOJKHOM YPOBHE); AEMOHCTPUPYET YAOBIECTBOPUTEIHHOE 3HAHUE TEPMUHOJIOTUH
JVCLATUTHBI

OTBeT HETONHBIN KakK M0 00beMY, TaK U MO COACPKAHUIO (XOTSA U COOTBETCTBYET
TeMe); apryMEeHTaIisl He Ha COOTBETCTBYIOIIEM YPOBHE, HEKOTOpPbIE MPOOIEMBI €
ynoTpeOaeHHeM TEPMUHOIOTHH TUCITUTLIAHBI

MaxkcuMaabHOe KOIMYeCTBO 0aiioB — 6 (1o 2 0asia 3a KaXKIbli Ommpoc).

IIIxaj1a oneHNBaHUS BBINOJHEHHUs JJA00paTOPHOH padoThl B (popMe NPAKTHYECKOM

NOATOTOBKH
Kpurepun onenuBanus bannsl

Pabora BbINOIHEHA MOJHOCTHIO 1O TUIAHY U ClI€TaHbl PaBUIbHBIE 4

BBIBOJIbI;

PaOora BbInOJIHEHA MMPpaBUJIBHO HC MCHECC UCM HaA IMOJIOBUHY WJIU o)

JIONYIIIEHA CYLIEeCTBEHHAas! OIMOKa

Pabota He BbINONIHEHA 0

MaxkcumasbHOe KonuuecTBo 6ansoB — 32 (1o 4 6aia 3a paboTty).

[IIxaja oneHUBaHUA J0KJIAAA

HCIIOJIF30BaHNUEM TOJILKO 1 mim 2 HCTOYHHUKOB, CTYJACHT HOITYCKAaCT OIITNOKU npu
H3JIOKCHUHN MaTepuajia, HC B COCTOAHUU OTBCTUTH HAa BOIIPOCHI 11O TCME JOKJIaJa.

Kpurtepun onennBanus Baaabl
Jloksia COOTBETCTBYET 3asBIICHHOM TE€Me, BBIIIOJIHEH C MPUBJICUYCHUEM 5
JIOCTaTOYHOTO KOJMYECTBA HAYYHBIX U MPAKTUYECKUX UCTOYHUKOB I10 TEME,

CTy,[IeHT B COCTOAHHUU OTBECTUTH HA BOHpOCBI 10 TECMEC OJOKJalla.

Jloxyaza B 1IeJIOM COOTBETCTBYET 3asiBIICHHOM TeME, BBITIOJIHEH C MPUBJICUCHUEM 3
HCECKOJBKUX HayLIHI)IX 158 HpaKTI/I‘IGCKI/IX HCTOYHHUKOB II0 TEME, CTYI[eHT B

COCTOSIHMH OTBETHTh Ha YaCTh BOIIPOCOB I10 TEME JOKJIA/IA.

JlokJiam He COBCEM COOTBETCTBYET 3asIBJICHHOW TEME, BBITIOJIHEH C 1

IIkana oueHUBaHKUS NPe3CHTALUN
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Kpurtepun oueHnBanus Banabl

HpeI[CTaBJ'IHCMaH I/IH(I)OpMaI_II/ISI CUCTCMATU3UPOBAHA, ITOCIICA0BATCIIbHA 5

W JJOTUYEeCKH cBs3aHa. [Ipobiema packpbiTa moJHOCTHIO. [IIUpoKO MCTIOIB30BaHbI
BO3MOXKHOCTH TexHouoruu PowerPoint.

[TpencraBisiemas uHGOpPMAIHS B IIEJIOM CHCTEMATH3UPOBaHA, MMOCIIE0BaTEbHA | 3
U JIOTUYECKH CBsi3aHa (BO3MOXKHBI HeOombIHe OTKIOHeHHs). I[Ipobrmema
packpbiTa. Bo3MOXXHBI He3HAYHMTEIbHBIC OIUOKH MPpH odopmiieHur B PowerPoint
(ue Oomnee NBYX).

[IpencraBnsiemass wuHbopManus HE CHUCTEMaTH3HMpOBaHAa W/HWIM HE coBceM | 1
nocieaoBarenbHa. [IpobiieMa packpeiTa HE TOTHOCTHIO. BBIBOIBI HE ClICTaHBI
WA He 00O0CHOBAHEBI. BO3MOXHOCTH TeXHONMOTHH PowerPoint HWCIOIB30BaHBI
JIAIIG YACTHYHO.

HIxana ouennBanus pegepara

Kpurepun oneHuBanus Baaubl
CopepxaHue COOTBETCTBYIOT MOCTaBJICHHBIM LIEIM U 3aJa4aM, U3JI0KEHHE 6
MaTepuajga OTIUYAETCS JIOTUYHOCTHIO M CMBICIOBOW 3aBEPIIEHHOCTHIO,
CTYJIEHT TOKa3aJl BIaJCHUE MaTepHalioM, YMEHHE YETKO, apIryMEHTHUPOBAHO
U KOPpPEKTHO OTB€YaTb Ha IIOCTABJIEHHBIE BOIPOCHI, OTCTAWBAThH
COOCTBEHHYIO TOYKY 3PEHHS.
CopepxaHue HEJOCTaTOYHO TOJIHO COOTBETCTBYET MOCTAaBICHHBIM  LIETH U 3
3aJauyaM HCCIIEZIOBaHUs, paboTa BBINMOJIHEHA HA HEIOCTaTOYHO IIMPOKOU
HMCTOYHUKOBOM 0aze W HE YUYMTHIBACT HOBEHIIME TOCTHIKEHUS, H3IO0KECHHE
MaTepuajga HOCUT INPEUMYILECTBEHHO ONMCATEIbHBIA XapakTep, CTYyACHT
nmokasajg JOCTaTOYHO YBEPEHHOE BJAJCHHE MaTepHalioM, OIHAaKO
HEJ0CTaTOYHOE YMEHHUE YETKO, ApIYMEHTUPOBAHO U KOPPEKTHO OTBEYATh Ha
MOCTaBJICHHbIE BOMPOCHI U OTCTAaUBaTh COOCTBEHHYIO TOUKY 3pEHHUSI.
Copneprxanue He OTpaXkaeT 0COOEHHOCTH MPOOIEeMaTHKU N30paHHON TEMBI, - 1
coJiep:kaHre pabOThI HE MOJHOCTHIO COOTBETCTBYET MOCTABIICHHBIM 3a/1a4yaM,
UCTOYHUKOBAs 0a3a sBisieTcs: (pparMeHTapHON U HE MO3BOJISIET KaYeCTBEHHO
pemuTh BCe IIOCTaBJIeHHbIE B paboTe 3aaayu, paboTa HE YYHUTHIBAET
HOBEUIIME JIOCTM)KEHUS HCTOpHOrpaduu  TEMbl, CTYAEHT I[oKa3al
HEYBEPEHHOE BJIaJICHHE MaTepHalioM, HEYMEHHE OTCTauBaTh COOCTBEHHYIO
MO3UIMIO U OTBEYATh HA BOIPOCHI
PaGoTta He mMeeT JIOTMYHON CTPYKTYpPBI, COJAEpKaHHe PadOThl B OCHOBHOM 0
HE COOTBETCTBYET TeMe€, MCTOYHHKOBas 0a3a WCCIEIOBaHHS SBISETCS
HEJOCTAaTOYHOW [UIsl pelleHHs] TOCTaBICHHBIX 3a7ad, CTYJIEHT IoKa3all
HEYBEPEHHOE  BJaJICHHME  MaTepualioM, HeyMeHHe (OpMyIHpOBAThH
COOCTBEHHYIO TTO3UITHIO.

Ixkana oueHUBaHUs TeCTOBOM PadOThI

0-20 % mpaBUIBHBIX OTBETOB OLIEHWBAETCS KAK «HEYAOBIETBOPUTENbHO» (3-0amna); 21-

40% - 6 6ammoB; 41-60% - 9 6amnoB 61-80% — 12 6amnos; 81-100% - 15 6amnos.

5.3. TumnoBble KOHTPOJIbHbIE 3aJaHUSl WM HHbIE MAaTepPHAJIbl, He00XOAUMbIE JIf
OLlEHKM 3HAHMi, YMeHMil, HAaBbBIKOB M (MJIH) ONBITA JAeATEeJbHOCTH,
XapakTepusymomux 3Ttanbl (OpMHUPOBAHHSI KOMIIETEHIIHI B mpolecce OCBOECHUsI
o0pa3oBaTeIbHON NPOrpaMMBbl.

13



IIpumepHas TeMaTHka 1a00paTOPHBIX padoT B (hopMe NPAKTHYECKON MOATOTOBKH
1. CpaBHEHHE KaTATUTUYECKON aKTUBHOCTH (DEPMEHTOB U HEOPraHMUYECKUX KaTaJln3aTOPOB B

peakIuy pa3IoKEeHHS MTEPOKCHIA BOJIOPO/IA.

2. Onpenenenue conepxanus Gropa B 3yOHON dMaIi MOTCHIIMOMETPUIECKUM METOIOM
3. Omnpenenenue co/iepKaHus XJIOPUOB B OMOJIOTMYECKHUX AKHUJKOCTAX
CHEeKTPO(OTOMETPUUECKUM METO/I0M
4. OmnpeneneHue  KOHIEHTpAMM  Kajdusl B CBHIBOPOTKE WIJIM  IUla3M€  KpPOBU
TypOUAMMETPUYECKHM METO/IOM.
5. Perucrpanus criekTpa morjouieHus ButaMmuta By, (muanokobonamuna). OnpeaeneHue ero
KOHIIEHTPAIlUU B PacTBOPE.
6. 3yuenne oOpa30BaHUs KOMIUIEKCOB OMOMETAJIIIOB C OPraHMYECKUMHU JIUTaH1aMu'".
7. OnpeneneHre cocTaBa KOMIUIEKCHBIX COeAMHEHUH d-371EMEHTOB C OPraHUYECKUMHU
JTUTaHJAMU METOZOM CHEKTPO()OTOMETPHH.
8. 3yuyenue cocraBa u AEHUCTBUS JIEKAPCTBEHHBIX CPEJCTB HA OCHOBE KOMIUIEKCOB MEH,
30JI0Ta, IIATUHBI"

IIpumepHbIe BONPOCHI 11 TEKYLIEr0 KOHTPOJIs (0Ipoca)

1. HazoBuTe "MeTayibl )Ku3HU".

2. [lepeuncnure MaKpO3IEMEHTHI B OPTaHU3ME YEIOBEKA.

3. nmepeuyncinTe akTUBHBIE (POPMBI KUCIOPOa B OPraHu3Me yesnoBeka. B uem coctout ux
OTpUIaTeNbHOE JIeHCTBUE?

3. Kakoe geiicTBuE OKa3bIBaeT KUCIOPO/I, BRIACISIONINIACS IPU 00pabOTKe paH MEPOKCHUIOM
BOoZOpona’?

4. YTo B )KMUBOM OpPTaHM3ME SIBIIICTCS BOCCTAHOBHUTENIEM OMOCYOCTpaToB?

5. B yem 3akirodaercs oTpunaTeNbHOE IEHCTBUE HUTPUTOB HA OPTaHU3M ueIoBeKa?

6. OnuiuTe Ipouecc aKTUBHOTO TPAHCIIOPTa Yepe3 MeMOpaHy Ha IpUMepe HaTpUii-KaaueBOro
Hacoca.

7. B 4em nposiBiisieTcs MOJI0KUTENBHOE M OTPULIATEIbHOE ACHCTBUE OKCHIA a30Ta HA OpraHU3M
yenoBeka?

8. OxapakTepu3yuTe KiIacc KOMIUIEKCHBIX COSAMHEHUN "xenaTs".

9. Kakue rpynmupoBKH B COCTaBE aMHUHOKHCIIOT SIBIISIFOTCS JJOHOPHBIMU MPU 00Pa30BaHUH
KOMIUIEKCOB C MeTaJljIaMu?

10. HazoBuTe OCHOBHBIE ()epPMEHTHI OpraHN3Ma YEeJIOBEKa, B COCTaB KOTOPBIX BXOAUT HKEIE30.
11. Chopmynupyiire npunuun KMKO.

12. Yro Takoe MATKHE U KECTKUE KUCIOThI 1 OCHOBAaHHUS?

13. Yro Takoe heppuTHH U KaKOBa €ro poJib B OpraHusme?

14. Yto Takoe reMoIMaHrH U KaKOBa €ro PoJib B IMBOM OpraHu3me?

15. Kak B MEAMIIMHCKON ITPAKTUKE UCTOIb3YOTCS COSUHEHNS aTlOMUHUSA?

IIpumepsI TeCTOBBIX 3aJaHUH
1. XXuBoe BemecTBo CyId, B OTIMUKE OT JKMBOTO BEIIECTBA OKEaHa COJEPKUT (2 OTBETA)

a) O0JIbIIIE BOJIBI B) MEHBIIIC a30Ta
0) MCHBIIIC BOJIBI r) GomBIIIE Cephl
1) OOJBIIIE 30JbHBIX 3JIEMEHTOB.
2. K xareropuu "MeTaibl >kM3HU" OTHOCSITCS BCE SJIEMEHTHI psijia
a) K, Na, Ca, Mn, Cu B) Zn, Mo, W, Cu, Co
0) Fe, Co, Ba, Ca, Au r)Mg, Na, K, Fe, Zn
3. MukposJaeMeHTaMH B OpraHU3Me YeJIOBEKa SBJISIOTCS BCE DJIEMEHTHI Psijia
a) KUCJIOPO/. YTIIepoI, oI, KaJIbIWiA, Oapuit B) a3o0T, cepa, pocdop, xiop, Hoxa
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0) Menb, BOJIOPO/I, KAJIU, XJIOP, HATPUHI T) oa, OpoM, IMHK, XpPOM, MapraHell
4. OKuCAUTENbHYIO0 (QYHKIHIO B OpTraHU3ME YEJIOBEKa BBIIOIHSET
a) 030H B) OKCUTE€MOTJIOONH
0) MOJIEKYJISIPHBIN KUCIOPOJ, T') KapOOKCUTEeMOTIO0UH
5. AxTUBHBIMH (pOpPMaMU KHCIIOPOJIa B OPTaHU3ME YEJIOBEKA SBIISIOTCS
a) 02 u '02_ B) H2O u OH-
6) HzOz n- H02 F) 02 )41 HzO
6. B )xuBOM opraHu3Me cepa NpeuMyIIeCTBEHHO HAXOIUTCS B CTETIEHU OKHUCIICHUS
a) -2 B popMe THOJIOBBIX IPOTEKTOPOB B) +6 B BUJI€ CEPHOMN KUCIIOTBI
0) +4 B popme cynbpUTOB r) +2 B hopmMe okcuaa.
7. YcTaHOBHTE COOTBETCTBHE MKy TAJIOTEHUI-HOHOM H €T0 (PU3UOJIOTHUECKON POIIBIO
1. F  a) ycuimBaeT TOPMO3HBIE TIPOIIECCH B HEHPOHAX KOPBI TOJIOBHOTO MO3Ta
2. CI' 0) BiusieT Ha CHHTE3 TOPMOHOB
3. Br’ B) oGecnieunBaeT MpOYHOCTH KOCTEH U IMau 3y00B
4.T r)obecrneuynBalOT HOHHBIE IOTOKH Yepe3 KIETOYHbIE MEMOPaHHbI.
8. Tokcuueckoe AecTBUE HUTPUTOB M a30TUCTON KMCIIOTHI Ha opraHu3M denoseka HE
IPOSIBIISETCS B
a) Ie3aMHHAPOBAHUH HYKJIEWHOBBIX OCHOBAHUH 32 CUET OKUCIICHUS] aMUHOTPYTIIT
0) MopakeHUH JIETKUX C TTOCJICTYIONIUM OTEKOM
B) IIPEBPAIICHUH TeMOTJIOONHA B KapOOKCUTEMOTIIOONH
T') MpeBpaIleHNH TeMOTJI00UHA B METTEMOTJIOOUH.
9. I'moGanbubIi UK pocdopa (2 oTBeTa)
a) He UMEeT MOCTOSTHHOTO T€OXUMHUYECKOTO MOTOKA , BO3BPAIIAIOIIETO €r0 Ha CYIIY
0) oOecrieunBaeTCsl B3aMMOCBSA3aHHBIMU OAaKTEpHAIbHBIMH MTPOIIECCAMU B ITOYBE
B) SIBJISICTCSI HAUMEHEE 3aMKHYTHIM U3 BCEX IIUKIOB OMOTEHHBIX HJIEMEHTOB 32 CUET OCAKICHUS
JIIEMEHTA B OKEaHE
T') BKJIIFOYAET B c€0s MPOIIECCHl OKUCITICHUSI U BOCCTAHOBJICHUS
1) HaUMHaeTcs ¢ (PUKCallUy 3JIEMEHTa U3 aTMOC(hEpHI.
10. Hatpuii npenmMy1iecTBeHHO HaXOIUTCS
a) BO BHYTPUKJICTOYHON HKHUAKOCTH B) B KOCTHOM TKaHU
0) BO BHEKJICTOYHOM KHUIKOCTH T') B KPOBH.
11. BepHbl 11 crienyronme CyXIeHus:
1) Katnons! 1uTHS 1 HATPUS B OPraHU3ME UEJIOBEKA - aHTArOHMCTHI;
2) KatuoHbl Kanusi 1 HaTpUs B OpraHU3Me Y€JI0OBEKAa AHTAarOHUCTHI.
a) BEpHBI 00a B) BEpHO TOJIBKO 2
0) BEpHO TOJBKO 1 I') HEBEpHBI 00a
12. Vons! kaneius (2 oTBETA)
a) HE y4acTBYIOT B Iepeiaue HEPBHOI'O UMITYJIbCa
0) conepkarcs B KOCTHOU TKaHU
B) COJZIEP>KaTCsl BO BHEKJIIETOUHOM JKUKOCTH U SIBIISIOTCA aHTarOHUCTaMH MarHus
I') OTHOCATCS] K MUKPO3JIeMEHTaM
1) HE Y4aCTBYIOT B IIPOIIECCE CBEPTHIBAHUS KPOBH.
13. )Kene3o BXOAUT B COCTAB BceX OETKOB psiga
a) MHOTJIO0WH, IEPOKCHAA3a, KaTanaza B) peaykrasza, ATd-aza, muornoOun
0) oKcureHasa, IUTOXPOM, TEMOTJIO0NH ') OKCUTeHa3a, peaykraza, ATd-a3
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14. BepHbl 11 CAEAYIOMINUE CYKICHHUS:

1) B cocras remorino6una Bxomut Fe™, 06pasyrommii KoMIUIeKe ¢ TophUpHHOM

2) cBA3BIBAHKE KHUCIOPO/Ia TEMOTTIOOMHOM - OKUCIIUTETHHO-BOCCTAHOBUTENBHBIH Mpoliecc.
a) BepHBI 00a B) BEPHO TOJBKO 2
0) BepHO TONBKO 1 T') HEBEpHBI 00a.

15. 3akoHuUMTE YpaBHEHUS BO3MOXKHBIX PEAKIIHH, YKAKUTE MATKHAE U )KECTKUE KHCIOTHI U

OoCHOBaHMs 110 JIbtoncy:
a)K,[HgBr4] + Kl =; B)Na3[Ag(S,03):] + NHz =.

6) K[Ag(CN),] + NH; = ; r) [Zn(OH),]” + K, S =

16. buomeramnsl HE sBasitores
a) kucjaoramu JIpronca B) KOMIUIEKCOOOpa30BaTEIISIMH
0) ocHoBaHusAMU JIplouca T) KaTtanM3aTopaMu B COCTaBE KOMIUIEKCOB C OMOJIHMTaHIaMHU
17. Tonbko OMOAMTaHAbl PACTIONOKEHBI B ALY
a) BOJIa, CEpHH, aJIbJIOHOBBIE KUCIOTHI
0) aMMHaK, ITUCTEUH, THPO3HH
B) IHK, aprunun, nuanua-uoxH
) KapOOHaT-HOH, TUApOodocdhaT-uoH, THOCYTh(HAT-HOH.
18. B monexyne xmopoduiiia HeHTPaIbHBIH aTOM
a) KaJbIUH C KOOPAUHAIIMOHHBIM YKCIOM 4
0) MarHuii ¢ KOOPIMHAIIMOHHBIM YUCIIOM 2
B) ’K€JI€30 C KOOPAMHAI[MOHHBIM YUCIIOM 6
I') MarHUM ¢ KOOPAMHALIMOHHBIM YHCIIOM 4
19. Cynepokcunaucmyrasa
a) B aKTUBHOM IIEHTpe coaepxuT 2 katnona meau (1)
0) KaTaJM3UpPyeT PEAKIUIO Pa3JIOKEHUS IEPOKCHIA BOIOPOIa
B) B aKTUBHOM ILIEHTpe coAepkUT katnoH meau (I1) u unnka
') COCTOUT U3 OJJHOU CyOBeAMHUIIBI
20. YcTraHOBUTE COOTBETCTBUE MEXK/LY DJIEMEHTOM U €T0 IPUMEHEHUEM B MEIULIMHE
1) anromuHMA a) JUIsl CTUMYJINPOBAHUSI KPOBETBOPEHUS

2) MBIIIBSK 0) JU1sl IeUEHUS CIUPOXETHBIX MH(EKIMM
3) nuTHit B) QHTAIlMTHOE CPEJICTBO
4) ko6anbT T') JIUIs JICUCHUSI HEPBHBIX PacCTPOMCTB

IIpumepHbIe TeMBbI 10KIAT0B

1. ®uznonoruyeckas pojib Kajvs B KUBBIX OpraHU3Max.

2. XJ10p - BHEKJICTOYHBIH JIEMEHT U er0 PU3NOIOTUYECKAs POJIb.

3. OcHoBHBIE Oy(epHBIE CHCTEMBI KPOBH.

4. Menp u ee (pu3HOIOTHUECKast pOJib KaK KaTaau3aTopa OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKLHnid.

5. XKene3o u ero pu3nonoruyeckas posib KakdaJIeMEHTOB KakK [EHTpa (EPMEHTATUBHBIX CHCTEM .
6. buonoruueckas poib HEOPraHMYECKUX U OPTAaHUUECKUX COeMHEHUH yraepoaa. 7. Boma —
TJIaBHAS cpelia KHU3HEAESITeNbHOCTH opranu3mMa. OcOOEHHOCTH (PU3UUYECKUX CBOMCTB BOIBI.

8. OCHOBHBIE MPEICTABIICHUS O XUMUYECKOU CBSI3H B KOOPAUHALIMOHHBIX COCTMHEHUSX.

9. Xenatusiii a¢dekr. [Ipasmio Yyraesa.

10.B.1.BepHaackuii u ero pojb B yCTAHOBIEHUH CBSI3H MEXK]Ly T€OXUMUYECKUMH MIPOLiecCaMu U
YKU3HBIO KUBBIX OpPraHU3MOB

16



IIpumepHbIe TeMbI NPe3eHTANMNM
1. ®usnonoruyeckas poiab Kajaus B KUBbIX OPraHU3Max.
2. XJ10p - BHEKJIETOYHBIN 3JIEMEHT U €ro (PU3UO0JIOTHYeCKast poib.
3. OcHoBHbIe Oy(hepHbIe CHCTEMBI KPOBU.
4. Menp 1 ee GU3NOIOTHYECKAs POJIb KaK KaTaJH3aTopa OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX
pEeaKLni.
5. XKene3o u ero puanosornyeckas posib KakaJIEMEHTOB KaK LEHTpa (PEPMEHTATUBHBIX CUCTEM .
6. bruonoruueckas poib HEOPraHMUYECKUX U OPraHMUECKUX COeqUHEHUH yraepoaa. 7. Boga —
TJIaBHAs cpeia )KU3HEAeSTeIbHOCTH oprann3Ma. OcoOeHHOCTH (PU3HUYECKIX CBOWCTB BOIBI.
8. OCHOBHbIE NPEACTABICHUS O XUMHUUECKOH CBSI3U B KOOPJUHAIIMOHHBIX COETUHEHUSIX.
9. Xenarnsiii apdexr. [IpaBuno Yyraesa.
10.B.1.BepHaackuii u ero pojb B yCTAHOBJICHHUH CBSI3M MEXK]Ty T€OXUMUYECKUMHU MPOIIECCaMU U
JKU3HBIO KUBBIX OPTaHU3MOB

IIpumepHbIe TeMbl pedepaToB

—_—

@Top U ero HU3HOIOrHUIECKOe BO3ACHCTBHE HA )KUBbIE OPIraHU3MBI.

Co3nanune OuomaTepuanoB, OHWO30HIOB, paano(apMalleBTUYECKUX MPENapaToB U

T€HOCEHCOPOB Ha OCHOBE KOMILIEKCOB OMOTEHHBIX 3JIEMEHTOB

DNEeKTPOIUTHAS cpe/ia opraHu3Ma. buonorndeckas poyib HATPUSL, Kaus ¥ JTUTHSL.

buonoruueckas posb 31IeMEHTOB TPHA/IbI JKeje3a.

buonorudeckast poiis KaTHOHOB MeH, cepedpa u 30J10Ta.

CTpyKTypbl MOJIeKyJIbl Oenka. beiaku kak Ouoauranbl.

Ctpoenne  MoJIeKyJbl — remMoryioOwHa.  JIe30KcMremMoriioOnH,  MeTreMOrJIOOWH,

OKCUTE€MOTJIO0UH.

8. OCOOCHHOCTH CTPOCHHS HYKIEHHOBBIX KHUCJIOT. HyKIIEMHOBBIE KHCIOTHI Kak
OHoIUTraH b

9. depmeHTHI KaKk KOMIUIEKCHI OHOMETa/sioB C Owonruangamu( Ha [OpuUMepax
KapOOKCHAHTUIPa3bl U KapOOKCHUIICTITH/Ia3hbl).

10. JlekapcTBeHHbie (GOpMBI HAa OCHOBE KOMIUIEKCOB MeEAHM, cepedpa H 30JI0Ta Kak
OakTepuIuaHbIC cpeacTBa. X ¢usznonorndyexoe aecTBue.

11. Ilpenapatel Ha OCHOBE COCAMHCHHMI MAarHUSs, KaJbIUS U ATIOMUHUS — aHTAI[UJIHBIC
CpeaCTBa.

12. IlpuMeHeHne KOMIUIEKCOB €BPOITUS BO ()IIyOPECIICHTHOM UMMYHOAHAJIa3e.

13. IlpenapaTsl Ha OCHOBE KOMILJIEKCOB e€J€3a, UCIOJIb3YEMbIC Ui JICUCHUS MaTOJOTHI
KPOBEHOCHOM CHCTEMBI

14. Kommiekchbl TUIaTHHBI, JIeXKAlllue B OCHOBE IMPENapaToB /sl JICUEHUS OHKOJIOIMYECKUX
3a00JIeBaHUM.

15. buoMmuHepanmuzanusi W €€ poJib A CO3JaHUS HEOPraHMYECKUX IMOJTUMEPHBIX
KOMITO3UTOB, UMUTHUPYIOIUX CBONCTBA OMOJIOTMYECKUX TKAHEH.

16. Ctpoenue wmoiekysbl xjopobumia. Ero ponb B 3HEpreTHdeckoM 00€CTIeUeHHUH
OKHUCJIUTETHHO-BOCCTAHOBUTEINIBHBIX MTPOIIECCOB MPHU (HOTOCHHTE3E.

17. Bo3aeiicTBrE KOMITJIEKCOB TSDKEIBIX METAIOB HAa TEMCOIEpKAIINEOeTK U (PEpMEHTHI,

18. Bo3zneiicTBue KOMIUIEKCOB TSXKEIbIX METAVIOB Ha CUCTEMbI OKUCIICHUS JIMIUIO0B U
OCJIKOB, HA CHCTEMbl aHTUOKCHIAaHTHOM 3aIlUTHI,

19. Bo3aeiicTBHe KOMIUIEKCOB TSXKENBIX MeTalioB Ha pepMeHThl cuHTe3a AT, Ha
KJIETOYHbIE MEMOpaHBI.

20. Kunetnka xomriiekcooOpa3oBaHUs METAI-OMOTUTaH]T.

o

NowvkEw

I[IpumepHbIe BONPOCHI K 3a4eTy
l. [lonsaTHE O OWOTEHHOCTH XUMHUYECKUX dyeMeHTOB. Kiaccubukamust OHOTeHHBIX
3JIEMEHTOB.
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2. PacnpocTpaH€HHOCTh XUMHUYECKHUX JIEMEHTOB B )KMBOM U HEKUBOU IPUPOJIE.

3. Oco0OeHHOCTH 3JEKTPOHHBIX CTPYKTYp AaTOMOB W XUMHYECKHE CBOMCTBA COCAMHEHMIA
OMOTEHHBIX S-3JIEMEHTOB.

4. XUMHUYECKOE CXOJICTBO M OHOJNIOTUYECKUH AaHTaroHW3M (HaTpHi-Kalud, MarHui-
KaJIBIIHI).

5. Oco0eHHOCTH  pEaKUUHKOMIUIEKCOOOpa30BaHUsl M MPOTONIUTUYECKUE CBOWCTBA P-
HJIEMEHTOB.

6. buonoruueckas pons d-3eMeHTOB (LMHK U KaaMuil).

7. buonoruueckas pons d-3memMeHTOB (3KEI€30 U MapraHeln).

8. buonoruueckas pons yriepoja U ero CoeIMHEHUH.

9. buonoruueckas poiar aHHOHOB TrajJOTE€HOB.

10.  buomoruyeckasi posib a30Ta U €r0 COeAUHEHUH.

11. buonoruueckas pois Gpocdopa u ero CoeTUHSHUIA.

12.  buomoruyeckasi pojib KUCIOPOAA U €r0 COSTUHEHHIA.

13.  buosornyeckas pojib cepbl U €€ COeAUHEHUH.

14. Oco0eHHOCTH KOMIUIEKCO00pa30BaHuUsI METAIIOB KU3HU U OUOJIUTaH/IOB.

15.  XapakrepHcTHKa aMHHOKHCIIOT, TIETITHIOB B OSITKOB KaK OMOJUTHTaH/IOB.

16.  HykienHOBBIE KUCTOTHI KaK OMOJIUTaH/IbI.

17. KoMruiekcHbie coeTuHeHUS] OMOMETAIIIOB ¢ OMOIUTraHaaMiu—()epMEHTHI THIPOIIH3a.

18.  Xmopodwumn u ero poib B GOTOCHHTESE.

19.  T'eMorinoOuH: €ro BHbI, CTPOEHHE MOJIEKYJIbI, CTETIEHH OKHUCICHHS Kelle3a B pa3HBIX
dbopmax remorioduHa.

20. [IpuMeHeHne KOMIUIEKCOB OMOTEHHBIX AJIEMEHTOB B MEUIIMHE.

5.4.MeToanueckne MaTepuajbl, OMNpeJeJsilOlINe TMPOUEAYPbl OLEHUBAHUS 3HAHWIA,
YMeHUii, HaBBIKOB W (MJIH) ONbITA AeATEJbHOCTH, XAPAKTEPU3YIOUIUX ITAIbI
¢dopmupoBaHusi KOMIIETEHUM I

OcBoeHne AHUCIUIUIMHBI TPEeIyCMaTpUBaeT OINpPOC, AOKIAa, Mpe3eHTalui, pedepar,
TECTUPOBAHUE , BBHIOJHEHUE JAa0OPAaTOPHBIX 3aHATHH B (GOpMe  3aJaHHS MO MPAKTHYECKON
MIOJITOTOBKE.

MakcumanpHOe KOIU4ecTBO 0aioB o qucuuiuinae - 100 6asos.

MaxkcumanbHOe KOJIMYEeCTBO OaioB, KOTOPOE MOKET HaOpaTh CTYJIEHT B TEUYCHHE
ceMecTpa 3a pazanyHble BUAbI padoT —80 6ayios.

[TpomesxyTouHast aTTecTanus MPOBOAUTCS B OpME 3adera.

MakcumaneHas cymma 0ajioB, KOTOpBIE CTYACGHT MOXET MOIyduTh Ha 3adere — 20
0aJuIoB.

TpeOGoBanus k 3auery

3aueT mpoBOIUTCS MO BompocaM. Ha 3aueTe CTyHeHTHI NOJDKHBI JaBaTh Pa3BEpHYTHIC
OTBETHI Ha BOIPOCHL, TPHUBOAS JOCTATOYHOE KOJMYECTBO MTPUMEPOB.

[Ixana oneHnBaHuA 3a4eTa

Kputepuii onenuBanust bamnbt

[TomHO packpeITO coaepkaHuUE MaTepHalia B 00beMe MPOTPaMMBI; 16-20
YeTKO M NPaBWJIBHO JAaHBI OMPEIENICHUS U PACKPBITO COJIEep)KaHUe
MOHATHI; BEPHO  HCIOJIB30BAHBI HAyYHBIE TEPMUHBL, IS
JI0Ka3aTeNbCTBA HCIOIB30BaHbl PA3UYHbIE YMEHHS, BBIBOJBI U3

HaOJIOJICHUII M OIBITOB, OTBET CAMOCTOSTENIbHBIN, HCIIOIb30BaHbI
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paHee MpuoOpETEHHBIC 3HAHUS.

PackpeITO OCHOBHOE COJEp)KaHME MaTepuanga; B OCHOBHOM 11-15
MPABWIIBHO JAaHBI OMPECIICHUS MOHATHH W MCIIOh30BaHbl HAyYHBIC
TEPMUHBI;  ONpPEICIICHUS  TMOHSATUH  HEIMOJHBIC,  JOMYIICHBI
HE3HAYUTENIbHbIC HAPYIICHUS IOCIICAOBATEIILHOCTH  U3JIOKCHHS,
HEOOJbIINEe HETOYHOCTHU MPH WCIONH30BAHUHM HAYYHBIX TEPMHUHOB
WIN B BBIBOJAX U 000OIIEHUAX U3 HAOIIOIEHUH U OIIBITOB.

YCBOGHO OCHOBHOE CcoOfepX)aHHe Yy4eOHOro Marepuaia, HO 6-10
U3IIOKEHO  (parMeHTapHO, HE  BCerga  MOCIEAO0BaTENbHO;
onpeneneHI/m HOH?ITI/Ifl HEOOCTAaTOYHO YCTKHUC, HE HCIIOJIB30BAaHBEI B
Ka4ecTBE JT0KA3aTeIbCTBA BBIBOALI U 0000IIEHNS U3 HAOIIOAEHUI U
OTBITOB WJIM JIOMYIIECHBI OMIMOKU MPU UX H3JIOKEHUU; JTOMYIICHBI
OMMUOKK U HETOYHOCTH B HCIIOJIH30BAHUHM HAYYHOW TEPMHUHOJIOTHH,
OTIpeIeTICHUH TIOHSATHUH.

OCHOBHOE COJIEpKaHUE BOIPOCA HE PACKPBITO; HE JAHBI OTBETHI 0-5
Ha BCIIOMOTaTeJbHbIE BOINPOCHI; AOMYILIEHBl TpyOble OMMOKH B
OTpeieNICHUH TMOHSATUH, IPU UCTIOIH30BAHUH TEPMHUHOIOTHH.

Hrorosas mkaJja BbICTABJICHHS OLEHKH 0 JMCUHUIINHE
HroroBass oneHka mo AMCLUIUIMHE BBICTABISAETCA MO NpPUBEACHHOW Hke mkane. [Ipm
BBICTABJICHUM WTOTOBOI OLIEHKM NpernojaBaTeleM YUYHUThIBaeTCs paboTa CTyAEHTa B TEUCHHE
BCEr0 CpOKa OCBOEHHUS IUCLUIUIMHBI, a Takke Oaulbl, IMOJIy4EHHbIE Ha IPOMEXYTOUHOU
aTTeCcTaluu.

Banbl, mosiyyeHHbIe 00y4arOMIUMCH B
TeYeHNe 0CBOCHHUS TUCUMILINHBI

OneHka no JMCcCUMIINHE

81-100 3a4TEHO
61-80 3a4TEHO
41-60 3a4TCHO

0-40 He 3aureno

6. YYEBHO-METO/IMYECKOE U PECYPCHOE OBECIIEYUEHUE
JUCIHATITAHBI

6.1.0cHoBHas1 TUTEpPaTYpa
1. EpmioB 0.A., TTonikoB B.A., bepnsuaa A.C. O6mas xumust. buopuznueckas xumus. Xumus
OHOTreHHBIX 3TeMeHTOB. YueOnuk. B 2 kuurax. , OPAUT, 2016
6.2./lonoHUTEIBHASI IUTEPATYPA
1. TlomkoB B.A. O6mas xumus. buodusnueckas xumuss. XumMuss OMOTEHHBIX 3JIEMEHTOB.
[OnexTponnsiii pecypc] yueOonuk B.A.Ilomkos, C.A.Ily3zakoB —M.: 'DOTAP-Mennua,

2010, 976 C. Pexum JIOCTYyTIA:
http://www.studentlibrary.ru/book/ISBN9785970415702htm1?SSr=45013379b60803afec
df57828011959.

2. JlutBunoBa T.U., BwickybaecBa H.K., Henamea JI.B. «buoreHHbie 3JI€MEHTHI.
Kommnekcusie coenunenus». Pocros Ha Jlony.: @enukc, 2009, 283 c.
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3. CnecapeB B.U. Xumusa. OCHOBbI XUMHUH KUBOTO. YUEOHHK Jis BYy30B. 4-¢ nznanue. C-
I16.: Xumusgat, 2007, 784 c.

4. Kowmmannes B.A., I'okxaeBa JL.U. u np. buoreHnple 1 TOKCHYHBIE J€MEHTHI. Y4eOHOE
noco6ue. [Taturopck IIM®U , 2014, 120c.
6.3. Pecypchbl nH(GOPMAIITMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTn « UHTEepHeT»:

1. http://www/Cemport.ru

2.http://www.iprbookshop.ru/searchresults.html

http://www.rushim.ru

http://www. Alhimik.ru

http://www.for-stvdents.ru/details/neorganicheskaya-hiiTiiya-v-3-h-tomah.html

http://www.for-stydents.ru/details/kurs-obschey-himii.html

http://www.iprbookshop.ru/analiticheskaya-ximiya-i-fiziko-ximicheskie-metodyi-analiza.-
uchebnoe-posobie.html

y1ekTPpOHHO-0ubIMoTeuHbIe cucTeMbl (ABC I'YIID)
* 3JIEKTPOHHBIC Y4eOHO-METOINYECKUE KOMILUIEKChl oubmmotexu ['YIT;
- http://www .ebiblioteka.ru — 9bC «MUBUC». Pecypcsl East View Publication;
- http://znanium.com — 9bC ZNANIUM.COM;
- http://www.biblioclub.ru — »smekTponHo-O6ubaMOTeUHass cucreM (DBC): YHuUBepcuteTcKas
oubnmoreka oH - naitH ([upexr-Menua);
http://www.gnpbu.ru/ — «Hayunas mneparormdeckas Oubnmoreka um. K.J[. YmmHckoro
Poccuiickoii akagemun o0pa3oBaHUs.
- http://elibrary.ru — «Hayunas snextponnas 6uommoreka eLIBRARY.RU»

7. METOANYECKHUE YKA3ZAHUS 110 OCBOEHUIO JUCHUIIJINHBI
1.MeToanyeckie peKOMEHIALMH 110 OPraHU3ally CaMOCTOSTENIbHON pabOoThl 00yUaIOIIUXCS

8. HHOOPMAIIMOHHBIE TEXHOJIOI'MH JJIAA OCYILNECTBJIEHUA
OBPA3OBATEJIBHOTI'O ITPOLECCA ITIO JMCIIUITJIMHE

JInneH3noHHOEe MporpaMMHoe odecrevyeHme:
MicrosoftWindows
MicrosoftOffice
KasperskyEndpointSecurity
HNudopMmannoHHbie CIPAaBOYHbIE CUCTEMBbI:
Cucrema 'APAHT
Cucrema «Koncynprantlmocy»
IIpodeccnonanbHbie 0a3b1 JAHHBIX:
fgosvo.ru — IMopran denepanbHbIX TOCYAAPCTBEHHBIX 00PA30BATEIBHBIX CTAH/IAPTOB BBICIIIETO
o0Opa3oBaHUs
pravo.gov.ru - OduiManbHeI HHTEPHET-MOPTAJ TPABOBON MHGOPMAIIIT
www.edu.ru — @eaepanbHbiit mopTan Poccuiickoe oOpa3zoBaHue

Cpo0oHo pacnpocTpaHsieMoe IPOrpaMMHoOe o0eciedeHue, B TOM YHCJIe 0Te4eCTBEHHOI0
NPOU3BOJACTBA

OMC IIneep (1 Bocipon3BeIeHHUsI DIEKTPOHHBIX YueOHbIX Moayeit)

7-zip
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Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI
MarepuanbHO-TeXHHUECKOE 00ecrieueHre JUCHUILUINHBI BKIIOYAET B ce0sl:

- yuyeOHblE ayIWTOPUU [UIsl TPOBEACHMS 3aHATUN JIEKIMOHHOTO M CEMHHApCKOro THIIA,

KypCOBOT'O MPOEKTUPOBAHUS (BBIMOJIHEHUS! KypCOBBIX pabOT), IPyMHIOBBIX U MHAWBUAYAIbHBIX

KOHCYJIbTAllMi, TEKYILIEro KOHTPOJISI M HPOMEXYTOYHOW aTTeCTalH, YKOMILJIEKTOBAHHBIE

yueOHoIl Mebenblo, T0CKOH, TEMOHCTPAILIMOHHBIM 000PYA0BaHUEM;

- TOMEIEHUs s CaMOCTOSTEIbHOW pabOThl, YKOMIUIEKTOBaHHbIE YyueOHOW MeOenblo,

NePCOHATBHBIMHU KOMITBIOTEPAMU C MOJKIIOYEHHEM K ceTu VIHTepHeT u obecredeHneM JocTymna

K DJIEKTPOHHBIM OMOIMOTEKaM | B AJIEKTPOHHYIO0 HHPOPMAIMOHHO-00pa30BaTEIBHYIO CPENY;

- nabopaTopusi, OCHAIIEHHas OOOpYyAOBaHMEM: MEPCOHAJIBHBIMM  KOMIBIOTEpAMH  C

NOJKJII0OUeHUEM K ceTu VHTepHeT, HabopaMu JAEMOHCTPALMOHHOIO 00OpYJIOBaHMS U y4eOHO-

HarJIsIIHBIMU TTOCOOUSIMH.
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