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1. IEJb 1 3AJAYN OCBOEHUA ANCIHHUITIJINHBI

Leanr npenogasanusi buosornyeckoil U (PU3KONJIOUIAHON XUMHH —1aTh CTYAEHTaM
TEOPETUYECKHE, METONOJIOTUYECKHE W TPAKTHUECKUe 3HAHMA, (POPMUPYIOIIHE COBPEMEHHYIO
XUMHYECKYIO OCHOBY IJIsSI OCBOSHUS MPOPIIINPYIOMHX yUeOHbIX TUCHHILUIMH M BBITOJHEHUS OC-
HOBHBIX NMPO(ECCHOHANBHBIX 3a/1a4. NMPOQUIAKTUKY U JieueHUs1 OO0Ne3HeH JKUBOTHBIX, MTOBBIIIE-
HUSl TIPOU3BONCTBA JOOPOKAYECTBEHHBIX MPOIYKTOB M CBHIPbSl JKUBOTHOTO IMPOUCXOXKACHUS,
OXpaHbl OKPYKAIOLIEH Cpeabl OT 3arpsA3HEHUN.

B 3apaum: npenonaBaHust nuCHUIUTUHBI «bronorndeckas MQU3KOUTONIHAS XUMHS» B
paznmen obmeli OMONOrHYecKOl XUMUU BXOAHNT W3yU€HHE CTPOEHUS] M CBOHCTB MAaKpOMOJIEKYJ,
BXOZSIIIUX B COCTAB JKUBOW MaTepuu, OOMEHa BEIIECTB U HHEPIHU, OMOXUMHUYECKHUX 3aKOHOMED-
HOCTSIX aJanTaliy K BO3IEHCTBHUIO SKOJIOTMYECKUX (PAaKTOPOB OKPYIKAKOILIEH Cpenbl, B paszierne
YyacTHasi OMOJIOruYecKast XMMHUsI BXOAUT U3YUYE€HUE BUOBOTO M MHAWBHUAYAJIBHOTO PAa3BUTHS Op-
raHu3Ma, U3MEHEHUSI U MPUCTOCOOTICHUSI X K MOCTOSTHHO MEHSIOIIUMCS YCIOBHSIM OKPYIKaro-
el cpenbl, 3Ha4eHUE STUX 3aKOHOMEPHOCTEN JaeT BO3MOXKHOCTb YIIPABIATh MPOLIECCAMHU KHU3-
HEAESATENbHOCTH PA3BOAUMBIX XKUBOTHBIX C LIEJIBIO MOBBILIEHUS] IPOAYKTUBHOCTU UX U yJIy4llle-
HUsl Ka4€CTBa NMPOAYKLUHU KUBOTHOBOJICTBA.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO
Huctumummaa b1, O.05 «buosnornueckas u GU3KOUIONIHAST XUMHESD» OTHOCUTCS K 00si3a-
TenbHOM YacTu Onoka b1. lucuummmae! (Moxynun), npenycMotperHabix yaedbusiv @T'OC BO.
JlucimrinHa u3ydaeTcsi B 3 ceMecTpe Ha 2 Kypce B O4HOM opme u B 3a04HOH popme Ha 2
Kypce 3 u 4 cemecTpax.

3. KOMIIETEHIIMU OBYYAIOIIEIOCsA, ®OPMHUPYEMBIE B PE3YJbTATE
OCBOEHUA JUCHUMIIVIMHBI / OKUJAAEMBIE PE3YJIBTATBI OBYUEHHUA 110
3ABEPIIEHMH OCBOEHMUA MPOI'PAMMBbI IUCHUTIJINHBI

IIpouecc m3ydenus: nucuuIuHbl «bronornueckas XuMus» HampasieH Ha GOPMHUPOBaHUE
cnenyromux komnereHuuil (B coorserctBuu ¢ ®I'OC BO u TpeboBaHusSMH K pe3yibraTam

ocsoenust OITOII):

Kapra opmMupoBanust KOMOETEHIUI 110 TUCIUILIMHE

Kon xommnerenuii Kon 1 HaumeHOBaHUE HHOUKA-
TOpa JOCTUKEHHS] KOMIIETEHLUH

HuaukaTopbl JOCTUKEHUs pe3yibTa-
TOB OOYUYEHUS MO TUCIUTUINHE

OIIK-4 Criocoben
00OCHOBATh U peau-
30BaTh B Mpodeccuo-
HaJIbHOU
IeSTeIbHOCTH COBpe-
MEHHbIE TeXHOJOTUH
C UCTIOJIb30BAHUEM
npubopHO-
WHCTPYMEHTAJIBHON
0a3bl 1 UCTIOIB30BATH
OCHOBHbBIE €CTECTBEH-
Hble, OMOIOrHYeCcKHe
U IpoeCCHOHATBHBIE
MOHSITHUS, & TAKIKE Me-
TOJIbI TTPU PELIIEHUN
obmenpodeccro-

HU/I-13naTh: 3HaeT OCHOBHBIE
€CTECTBEHHbIE, OMOJIOTMYECKHE
U Tpo(heCCUOHATBbHBIE TIOHATHUS
U METOJIBI IIPU PELIeHUH o01me-
npodecCHoHaIbHBIX 3a7a4, CO-
BPEMEHHbBIE TEXHOJIOTHHU C UC-
MOJIb30BaHUEM TIPUOOPHO-
UHCTPYMEHTAJbHOH 0a3bl.

3naer: Ilonsarue pactBopbl. SBneHus
nudpdy3un u ocmo-ca. OcMOTHUYECKOE
nasieHue. IlonmynmpoHunaemMele MeMm-
Opanbl. U30TOHMYECKHIA, TUIOTOHIYE-
CKMH, TUINEPTOHUYECKUN pacTBOPBI U
UX JIECTBUE HA JKUBYIO KJIETKY.
Ymeer: Onpenensatb OOIIEI0 U AKTHUB-
HYK) KHCJIOTHOCTb pPacTBOpOB. Mero-
JIIOM TUTPOBaHUA. MeTOIOM HCHOJB30-
BaHUs OAHOLIBETHBIX HHIUKATOPOB
(armmapar Muxasnuca). [ToreHnmomer-
pUYecKUM Me-ToaoM ompeneneHus pH
pacTBOpPOB.

Baaneer: TexHUKONW NPUTO-TOBJIEHUS
pactBopoB ( Oy-(pepHBIX, KOJUTOUIHBIX )




3Haer: DBOMOLMIO METa00-TMUECKUX
MPOLIECCOB U ME-XaHU3MOB UX pery-
JISIIUU. TEXHUKY O€30MacHOCTH W Tpa-
BUJIA JIMYHON TUTHEHBbI MPH pabore B
nabopa-Topuu.

Ymeer: Ymerb NpOBOOWTH CpPaBHU-
TEJIbHBII aHaJIN3 HaOJIF0 TaEMBIX
CTPYKTYpP-HBIX ~U3MeHeHHH, (opmy-
JIMPOBATDH BHIBOABI M OOOCHOBBIBATH MX

HaJIbHBIX 3371a4. HN/I-2 YMeeT UCIIOIB30BaTh OC-
HOBHbIE €CTECTBEHHBIE, OHOJIO-
rudeckue u npodecCHOHaNbHbIE
MIOHSATHS ¥ METOJIbI TIPH pelie-
HUU o0mmenpodeccnoHaIbHBIX

3ana4v.

Baapeer: HaBbikaMu Te€X-HUKH MPO-
BEJACHUS] Kaue-CTBEHHOT'O aHaliu3a Ha
yTJIe-BOMBI, OSNIKN , BUTAMUHBI, JTUIIH-
IIBL.

3naer: CTpoeHue u cBoiicTBa Makpo-
MOJIEKYJI, BXOMSIIUX B COCTAB JKUBOM
Marepun, oOMeHa BEIIeCTB U SHEPTUH,
OMOX MIMHUYECKHX 3aKOHOMEPHOCTSIX
alanTayy K BO3ICHCTBHIO 3KOJIOTHYE-
CKUX (haK-TOPOB OKPYIKAIOLIEH CPebl.

Ymeer: HMHTepnperupoBaTh 3KCHeEpe-
MEHTAaJIbHBIE PE3YJIbTAThI C LENbIO BbI-
SICHeHUST MOJIEKYJIIPHBIX MEXaHU3MOB
OMOXUMHYECKUX TPOLECCOB, MPOBO-
OUTh He 00XOnMMBIe pacdeTsl, (opMy-
JMPOBAThH 3a7a4uy WUCCIEAOBAHUS U BbI-
OupaTh OOBEKTHBHBIC METONBI I €€

HN/-3 Banageer HaBbIkKaMu
00OCHOBaHHUS U pean3aliy B
poheCCUOHATILHON AeSITeNTbHO-
CTH COBPEMEHHBIX TEXHOJIOTHH C
HCIIOJIB30BAHUEM MTPHOOPHO-
UHCTPYMEHTAJIbHOH 0a3bl.

peLIeHus!.
BﬂaneeT: HaBrikaMu monb30BaHUs Ja-
OopaTopHOW  MOCYAbl, METOIUKAMHU

MPOBEJCHUS] M TMOCTAHOBKH SKCIEPH-
MEHTAa, HaBbIKaMH OOpaOOTKH U aHAJHU-
3a MEePBUYHOIO 3KCIEPUMEHTATHHOTO
MaTepuaa.

4. CTPYKTYPA U COAEPKAHUE JUCTIUIIJINHBI

4.1 O0peM OUCUUIUIMHBL U BUIbI yueOHOH padboThl

OO01ast TpyA0€MKOCTh TUCHIHUTLINHBI COCTABJISIET 3 3a4eTHBIX equHUIbI 108 yaca.
AJIst 04HOH (popMBI 00yUeHH s

Bun yueOHoli paboThl TpynoémkocTb Cemectpnl
TUCLUTIIUHBI (xomn-BO
HeJlelb B Ce-
MeCTpe)
Bcero | O6bem koH-
4acOB | TAKTHOU 3
paboTHI (18)
AyauTOpHBbIe 3aHATHS (BCEro) 54 54 54




B Tom Jexu (JI) 18 18 18
qHCle: JlabopatopHsbie padotsl (JIP) 36 36 36
CamocrosiTenbHas padora cryaentos (CPC) (Bcero), 54 0,25 54
B TOM YHCJIE
CPC B | U3yueHue NeKLIMOHHOIO MaTepHuana; 26 26
CeMeCT- | U3y4deHHe BOIIPOCOB, BBIHOCUMBIX Ha CaMO-
pe CTOSITENIbHOE U3yUeHUE
IloaroroBka K BBINOJIHEHHIO U 3ALIUTE Ja- 14 14
OopaTtopHbIX padboT
CamocrosiTenbHas paboTta (MHAUBHAYAIbHOE 6 6
3a/1aHue)
CPC B | 3auer (moaroToBka u crava) 8 0,25 8
CECCHIO
Bug npoMeRyTOUYHOM aTTECTALMHU 3a4€T 3a4€eT 3a49€eT
O6mast Tpya0€MKOCTD, Yac. 108 54,25 108
O0masi Tpy10€MKOCTb, 3a4€THbBIE e HHHIBI 3 1,5 3
AJis1 32049HOH (opMBbI 00yUeHHUsI
Bun yueOHoli paboThI TpynoémkocTb CemecTpnl
TUCLUTIINHBI (xon-BO
Hefenb B ce-
MeCTpe)
Bcero Ob6pem
4acoB KOHTAaKT- YETBEPTBIN
HO1 pabo-
ThI
AyauTOpHBbIe 3aHATHS (BCEro) 14 14 14
B Tom Jlexm (JI) 4 4 4
qHCle: Jlabopatopusbie padotsl (JIP) 10 10 10
CamocrositenbHas padora cryaentos (CPC) (Bcero), 90 0,25 90
B TOM YHCJIE
CPC B | U3yueHue NeKLMOHHOIO MaTepHuana; 60 60
CeMecT- | U3y4deHHe BOIIPOCOB, BBIHOCUMBIX Ha CaMO-
pe CTOSITENIbHOE U3yUeHUE
IToaroroska K BBINOJIHEHUIO U 3ALIUTE Ja- 21 21
OopaTtopHbIX padboT
CPC B | 3auer 9 0,25 9
CECCHIO
Bug npoMeRyTOYHOM aTTECTALMHU 3a4€T 3a4€eT 3a4€eT
O6mast Tpya0€MKOCTD, Yac. 108 14,25 108
Oo0masi Tpy10€MKOCTb, 3a4€THbBIE e JHHHIbI 3 0,39 3
4.2 TemMaTU4eCKHil IJIAH JIEKIUOHHBIX 3aHATUI
AJist 04HO# (hopMBbI 00yUeHHS
Ne Tema neKINOHHBIX 3aHATHH Tpynoém-
I./11. KOCTb, 4.




L[e.]'[b " 3a7a41 AUCHUIUINHBL, OCHOBHBIC STallbl PA3BUTHA 6HOHOFH‘I€CKOI>'I XHU-
MU, 3HaUeHHe B chepe MOAroToBKY crieluaanctoB. CBOMCTBA OHOIOTHYECKH
AKTHUBHBIX COGHHHGHHﬁ: 66.]'IKI/I, IenTuabl. AMI/IHOKI/ICJ'IOTBI, BXOOAIIUE B
cocraB OenmkoB. X cTpoeHue, (PU3HMONOrHYeCKOe 3HAYEHUE, CUMITTOMBI
MpU HECAOCTATKE UX B OPraHU3ME KUBOTHBIX. 321M6HI/IMI>IGj HEC3aMCHUMBIC
AMUHOKHUCIIOTHI.

[Tonsitue o cnoxabix Oenkax. Knaccudukanms.

HyxnenHoBble KUCTOTHI, HYyKJIeOonpoTennbl. CTpoeHne HYKJIEHHOBBIX KHC-
o (PHK, THK) u ux Guonornueckoe 3HadeHue. Xpomonporeuast. [ ro-
KOMpoTeuabl, 3amutHbie Oenku. O6men OenkoB. [IpoTenHBI U IPOTEUIBL.
OOMeH HyKJIEMHOBBIX KUCIIOT. Paciierniienne u BcaChiBaHUE HYKJIEHHOBBIX
KHCJIOT B KEJTyIOYHO-KUIIIEUHOM TpakTe. BUOCHHTE3 MypUHOBBIX U MUPU-
MUIMHOBBIX HYKJIEOTH/IOB.

CaoilicTBa OMONOrMYECKH aKTUBHBIX COCAMHEHWI: BuTaMuHBI U BUTAMU-
HOTOIOOHBIE BEINECTBA, >KHUPOPACTBOPHMBIE BUTAMHHBI, BOIOPACTBOPH-
Mbl€ BUTAMUHBL

CpoiicTBa OHMOJIOTHYECKH aKTUBHBIX coenuHeHwid: (epmentsl. [o-
HATHE O (epMEHTax Kak OHMONOTMYECKHUX KaTaN3aTopax, XUMHUYECKas
npupoza, crpoeHne. Knaetnka u MexaHu3M AeHCTBUS (PePMEHTATHIBHBIX
peaxkuuil. AkTuBHBIN LeHTp. IIpuHLMIbI BbIAeneHus U ouucTku. [loHsaTue
0 3uMoreHax (mpodepmenrtax), n3opepMeHTax U UX POJH B PETYJSILIHU
¢bepmenTaTuBHOM akTHBHOCTH. [IpuMeHeHUst (epMEHTOB B MPOMBIILICH-
HOCTH, *XKUBOTHOBOJICTBE, KaK CTUMYJIATOPOB POCTa U Pa3BUTHUS KUBOT-
HBIX, KaK JIEKAPCTBEHHbIX M AMAarHOCTUYECKUX MpernapatoB. KuHeruka u
MEXaHU3M JeHCTBHA (PEPMEHTATUIBHBIX pPEaKUUH. AKTUBHBIA LEHTP.
[Ipuaumne! BeiaeneHns U ouucTku. IlonaTne o 3umoreHax (mpodepmeH-
Tax), 30()epPMEHTaX U UX POJH B PEryJSILUU (PePMEHTATUBHON aKTHBHO-
cru. Ilpumenenus: GepMEeHTOB B POMBIIIJIECHHOCTH, JKHBOTHOBOZICTBE, KaK
CTUMYJISITOPOB.

I'opmonbl. I'opMOHBI Kak perynsaTopel oOMeHa BellecTB. XHMHYECKOe
CTPOEHHE, OCHOBHbIE (PYHKIIMHM M MEXAHH3M ACHCTBHUs. | OpMOHBI IIHUTO-
BUJIHOM >KEJEe3bl, MOAXKEIYIOYHOU KeNe3bl, MapallUTOBUIHBIX XKEJEe3.
I'opMOHBI KOPKOBOIO CJIOSI HANMOYEYHUKOB — KOPTHKOCTEPOUBI U MO3IO-
BOIO CJIOSl HAAMIOYEYHUKOB — aAPEHAINH, KOPAaAPEeHAIUH. I OpMOHBI rUmo-
Tanamyca. 'opMOHBI IepenHeit u 3aaHel nosnei runogusa. I'opMoHbI 300-
HOM sxene3bl. X cTpykTypa, cBOicTBa, Omonorunueckas ponb. [loHsTHE O
FOPMOHOMAX U NPOCTOMIAHJNHAX.

OOwmeH BemecTB 1 3HEPTUU B opranm3me. OOmas xapakrepucTuka ooOMeHa
BemecTB 1 sHepruu. OCHOBHBIE 3Tanbl oOMeHa BerecTB. O0mue u cre-
1 rUecKre MyTH MeTadoIN3Ma.

buonornyeckoe oxucienue. Hcrtopus (HOpMUpPOBaHHUS COBPEMEHHOTO
NPEACTABICHUS O OHMOJOTMYECKOM OKHMCICHHU. PEepMEHTHI AbIXaTENbHOM
uernu. CeobonHoe okucnenue. Okucienne, csizaHHoe ¢ Gpochoprnuposa-
HueM. PasoOmenue okuciaeHust u gochopunuposanus u (HakToOphl, €ro
BbI3BIBAIOIINE. banaHc a30Ta 1 ero pa3HOBUIHOCTH.

Obwmen yriesoznos. [lepeBapuBaHue YrieBOIOB B JKEIYIOYHO-KHUIIEYHOM
TpakTe W uxX BcacbiBaHue. OOmeH nunuaos. [lepeBapuBaHue JTUNHIOB B
JKEJyJOYHO-KHUIIEYHOM TPAKT€ M HMX BCACBIBAHUE. OMYJBTMPOBAHUE U
3HAYEHHUE 3TOrO MPOIlecca B NEPEeBAPUBAHUHN JIUTHIOB.

buoxumust KpoBU U psiga APYrux OHMONOTHYECKUX KUAKOCTeH. XHUMHUe-
CKuil cocTaB KpoBU. buoxumus nedenu. Ponp neuern B oOMEHE yriieBo-
JIOB, JIMIINJIOB, aMUHOKUCJIOT. CHHTE3 OEJIKOB IJIa3Mbl KPOBH B TMEUEHH.




Buoxumust MpimmedHON TKaHU. XUMHUYECKHI COCTaB MBIIII OCJIKH, yriie-
BOJIbI, JIUTIUJBI, A30THCTHIE U 0€3a30THCTHIE BElIeCTBA. MUHEPAIbHBIN CO-
ctaB. buoxummst KOCTHOHM M COENMHUTENBHON TKaHU, KOXKU U 1mepcTu. Co-
CTaB U CBOWCTBAa KOCTHOH TKaHM y >KMBOTHBIX. OcoOeHHOCTH 0OMeHa Be-
uiecTs. buoxumMusi HepBHON TKaHU. XUMHUYECKUH COCTAB HEPBHON TKAHHU.
benku, yrnesoapl, JUNUABI HEPBHON CUCTEMBI. XHUMHYECKHI COCTaB Io-
JIOBHOTO MO3Ta U nepudepuyueckoil HepBHOM cucreMbl. HeOenkoBblie skc-
TPAKTUBHBIE U MUHEpalbHbIEe BellecTBa. PyHKIMOHANBHASA CBA3b MEXAY
COCTOSIHMEM HEPBHOM CHCTEMBI U €€ OOMEHOM BEINECTB, XUMUABI Iepeaa-
YY HEPBHOI'O UMIYJIbCA.

Bcero

18

AJis1 32049HOH (opmbl 00yUeHHs

IL./11.

Tema neKLIMOHHBIX 3aHITHI

Tpynoém-
KOCTb, 4.

Lenp 1 3a0a4n AUCLMILINHBL, OCHOBHBIE 3TaITbl PA3BUTHS OHOJIIOrMYECKOH XH1-
MHH, 3HaUeHHe B cepe MOAroToBKH crermannctoB. CBoiicTBa Ouosnormye-
CKU aKTHBHBIX COCAMHEHHI: OeNKU, TIeNTH IBL.

AMUHOKHCIIOTBI, BXOASIIINE B cocTas OenkoB. Mx crpoenue, ¢pusnonoru-
YeCKOe 3HAUYEeHHE, CHMIITOMBI IIPU HENOCTATKE UX B OPraHU3ME KHBOT-
HBIX. 3aMEHUMBIE, He3aMEHIMbIE AaMUHOKHUCIIOTBL

2

ITonsitue o cnoxkubIx Oenkax. Kmaccuduxarst.

HyxnenHoBble KHCIOTBL, Hykieonporeunbl. CTpoeHHe HYKIEHHOBBIX
kuciao (PHK, THK) u ux Guonorudeckoe 3HaueHUE. XPOMOMPOTEHIBL.
I'mroKonmpoTen b, 3aIUTHBIE OENKH.

CaoiicTBa OMOMOrHYECKH aKTUBHBIX COCOUHEHMI: ButaMuHb! 1 BUTaMU-
HOTOOOHBIE BEINECTBA, JKUPOPACTBOPUMBIE BUTAMHUHBI, BOAOPACTBO-
puMble BUTaMUHBL CBOWCTBA OHMONOTMYECKH AKTHBHBIX COEIMHEHHA:
depmentsl. [ToHsTHE O epMeHTaX Kak OMOJNIOTMYECKUX KaTallu3aTopax,
XUMHYECKasi MpUpoaa, crpoeHne. KinHernka u MexannusMm neicTBus Qep-
MEHTATHJIbHBIX peakuui. AKTHBHBIN HeHTp. [IpHHIMIIBI BBIAENEHUS U
OYHUCTKH.

Bcero

4.3 TemMaTU4ueCKUil MJIaH MPAKTUYECKUX 3aAHATUI
AJIst 04HOI (popMBI 00yUeHHs
AJis1 3a049HOM (popmBbI 00yUeHHSsI
JanHblil BUA paboThl HE IPEAYCMOTPEH YIEOHBIM TTAHOM

4.4 Tematnueckuil 1aH 1ad0paToOpHBIX paboT
AJist 04HO# (popMBbI 00yUeHHS

/1

Tema nmabopatopHsx padboT

Tpynoém-
KOCTb, 4.

PactBoper. ABnenust muddysun u ocmoca. Ocmoruueckoe nasnenne. I1o-
JynpoHuIaeMbie MeMOpanbl. U30TOHUYECKHIA, TMITOTOHUYECKHA, THIEPTO-
HUYECKUI pacTBOPBI U UX JEICTBUE HA KUBYIO KJIETKY.

2

Omnpenenenne oOwmel 1 aKTUBHOW KUCIOTHOCTH PacTBOPOB. MeTon TUTPO-
BaHMsI. MeTon MCHOJIh30BAHUSI OHOLBETHBIX MHIMKATOPOB (ammapar Mu-




xasnnca). [Torenunomerpudeckuii Meron onpeaenenus pH pactsopos

3 [Ipurorosnenne OydepHbIx pacTBopoB. CBolicTBa Oy(epHBIX PacTBOPOB. 2
Brnusiaue passenenus Ha pH OydepHbx pacTBopoB u OypepHYIO €eMKOCTb.
BydepHas eMKOCTb OMOJIOTHUECKUX JKUIKOCTEH .

4 Konnounneie pactBopsl. [lonydeHne KOJUIOMAHOrO pacTBopa KaHu(pOIH, 2
¢denondranenna, ceprl. Ilonydenne rugpo3ons ruapara okucH skenesa. I1o-
JydeHue TUApo30iis OepiuHCKoi nasypu. IlpuroroBnenne memOpaH U3 Ko-
noxus. Jlnanus rugpo3ods ruapara okucH xkenesza. OnpeaeneHue 3Haka 3a-
psina Koyutonsa u3 OEpIMHCKOH JIa3ypH B FHIpATa OKUCH JKeJie3a

5 Koarymsauus komnougHbex pactsopos. Koarymsuus MUHEPaTBHOIO U Opra- 2
HUYECKOIO KOJIJIOUJA CEPHOKHUCIIBIM aMMOHMEM, CEPHOKHUCIIBIM MarHuem,
MUHEpaJbHbIMU M OpraHudeckumu kucinoramu. Komnougnas samwura. He-
oOpaTumast KoaryJisiiusi OpraHMYeCKUX KOJUIOUOB

6 [Tonyuenne 3omnelt u crynHeit sxenatuHa. Auddysus B crynusax. Ilepuonu- 2
YECKOE OCAKJEHUE B IeJIsIX.

7 VYrnesonsl. O0mme cBOWCTBa yrieBojoB. JlOKa3aTeNbCTBO HATUYUS THA- 2
POKCHJIBHBIX Tpynm. Anpaeruanas npoda Mypa. Peakumst BocCTaHOBIEHHS
METAJJIOB U OKHCJIEHUE YIJIEBOAOB.

8 Jucaxapunbl. Peakuus Ha caxapo3y. Peakiius Ha ManbTO3y U JIAKTO3Y. 2

9 L{BeTHbIle peakuun Ha kpaxmai. ['maponus kpaxmana kuciaoror. Komuue- 2
CTBEHHbIE OTIpEeIeNIEHNUs TJIIOKO3bl B KPOBU

10 Jlununer. PacTBOpUMOCTE KUPOB. DMyJIbIUPOBAHUE KUPOB. 2

11 .. OnpeneneHne TemMrepaTypsl IJIABIEHUS] M KUCJIOTHOTO YUCIA )KUPOB (KH- 2
BOTHOT'O U PACTHTEIHHOTO MPOUCX OXKIEHHS]).

12 benku. buyperosas peakuust. OnpeneneHne H303JEKTPUIECKON TOUKH Oe- 2
KOB.

13 L{BeTHBIC peakuny Ha OETKW: HUHTUAPUPOBAHHAS peakius. Peakuus ¢ HUT- 2
PONPYCCUAOM HATPUsl HA CEPOCOAEP KANE AMUHOKUCIIOTBL

14 Peakuus ocaxxnenusi Oenkos. BeicanmuBanme Oenkos. OcaxkneHne OeIKOB 2
CEpHOKHCIBIM aMMOHHEM. OcaxieHne OeIKOB XJIOPUCTHIM HATPUEM.

15 Ocaxxnenne O€TKOB MOHAMH TsDKEJBIX MeTawioB. OcaxneHne OenkoB MH- 2
HEepaJIbHbIMA U OpraHu4YecKUMH Kuciotamu. OcakaeHue OENKOB KHIsTde-

HUEM.

16 Hyxneonporennsl. 'maponus Hykneonporenno. OOHapyKeHHE NEHTO3, 2
NYPUHOBBIX OCHOBaHUM, HochOpHOI KUCIOTHI

17 CpaBHUTENIbHOE JEWCTBHE HEOPTraHUYECKHX KaTalu3aTOpoB U (HEPMEHTOB 2
Ha CyOCTpaThl.

18 Bnusiaue pH cpensl Ha akTuBHOCTH (pepmenToB. CniennpuaHOCTD hepMeH- 2
TOB

Bcero 36
AJis1 3a049HOM popmBbI 00yUeHHsI
Ne Tema nmabopatopHbix padboT Tpynoém-
/1 KOCTb, Y.
1 Pacteopsl. ABnenus nuddysnm n ocmoca. OcMoTHUECKOE NaBJie- 2
Hue. [logynponunaemeie MemOpaHbl. M30TOHMYECKUH, THUMOTO-
HUYECKUI, TMIEPTOHUYECKUI PAacTBOPBI M UX AEUCTBUE HA XKU-




Byt0 Kkjerky. OmpeneneHue oOmeld W akTHBHOH KHCIOTHOCTU
pacTtBOpoB. Merton TuTpoBaHus. MeTOA HCHOJBb30BAHUS OAHO-
L[BETHBIX MHAMKATOPOB (ammapar Muxasmuca). IToreHimomerpu-
yeckuil Mmetop onpenenenust pH pactsopos

IIpuroroBnenne OydepHbpix pactBopoB. CBoiicTBa OydepHbIX
pactBopoB. Biustaue paszsenenus Ha pH OydepHBIX pacTBOPOB U
OydepHyo eMKkoCcTh. bydepHas eMKOCTh OHOIOTUYECKUX KHIIKO-
cTeH .

Konnounnseie pactBopsl. [lonydeHne KOMUIOMIHOTO pacTBoOpa Ka-
Hudonu, Gerondranenna, cepol. [lonydeHne ruapo30Js THAPATA
OKHCH XKeJe3a.

VYrneeoasl. Obmue cBOMCTBa yriieBOAOB. JloKa3aTeNbCTBO HATH-
YHs THAPOKCHIIBHBIX TPyHIL. AJbaeruaHas npoda Mypa. Peaxmust
BOCCTAHOBJIEHMsI METAJJIOB U OKHCJIEHUE YTJIEBOJOB.

Hucaxapunbl. Peakuus Ha caxaposy. Peakuus Ha manbrody u
JIAKTO3Y.

L{BeTHBIC peakuyu Ha KpaxMal. ['Mapoiau3 kpaxmana KUCIOTOM.
KomnuecTeennbie ONPECACICHUS INIIOKO3bI B KPOBU

Jlununsl. PacTBOPUMOCTE JKUPOB. OMYJbIHMPOBaHUE >KHUPOB.
Omnpenenenue TeMIlepaTypbl IUIaBJI€HHS U KHCJIOTHOTO 4YHCIA
JKUPOB (’KMBOTHOTO M PACTUTEIILHOTO MPOUCXOKIACHUST).

Bcero

10

4.5 CamocTosiTenbHas paboTa CTyIeHTa
AJist 04HO# (popMBI 00YyUeHHsI

Homep
pasaena
(TeMBI)

Bua camoctosTensHOH paboThl

Hazsanue (coaepsranue
paboTer)

O0pem
aKam.
JaCOB

1

H3yueHne 1eKLIMOHHOIO MaTe-
puana:

WU3y4€HHE BONPOCOB, BEIHOCH-
MBIX Ha CAMOCTOSITENIBHOE U3Y-
YeHUe

Uctopusa paseutus Omoxumum, (opmu-
pOBaHHE M PAa3BHTHEC COBPECMEHHBIX
HAIMPABICHUH B OHOXUMHU. JBOJFOLIUS
META0OTHUYECKUX MPOLICCCOB H MEXaHM3-
MOB HX PETVJISLIHH.

JKonorHuecKas OHOXHUMHUSL.

26

HOI[FOTOBKa K BBIITOJIHCHUKO 1
3amure J1JabopaTopHbBIX PadboT

CaMOCTOATETEHOS M3YUCHHEC OCHOBHOM M
JTOTIOTHUTCIPHOW NTATEPATYPhI, TIOUCK W
cOop uHpOPMALMH B MECPUOIUUCCKUAX
MCUATHBIX W HWHTCPHCT-U3JAHUAX, Ha
o UIHATTBHBIX CAWTaX

14

CamocrosTenbHas pabora (MH-
IVBHUIYaJIbHOE 3a/1aHUE)

Brinonuenue HayqaHON paGoThL

IloaroroBka K DPOMEKYTOUHOM
aTTCCTALMU — 3a4€T

IToBTOpEHNE M 3aKpeIUICHUE M3YICHHOTO
Martepranta

Hroro

54

AJis1 3a049HOM (opMBbI 00yUeHHUsI




Howmep Bua camoctosTensHOH paboThl Hassanue (coaepkanue O6Bem

pasaena paboTs) akan.

(TeMBI) JacoB
CaMOCTOATETEHOE H3YUCHHE TCO- Uctopus paseutus Onoxumum, (popmu- 60
petndeckoro Matepuaia. Mayue- pOBaHHEC M Pa3BHTHEC COBPECMEHHBIX

HUE JICKLIMOHHOTO MAaTepuaia; BO- | HAMPABICHUH B OHOXHUMHU. JBOJFOLIHS
IMPOCOB, BHIHOCUMBIX HA CAMOCTOS- | METaDOHMUYCCKUX MPOLICCCOB U MEXAHHU3-
TCAPHOC U3YUCHHE MOB HX PETYJISLIHH.

DKOIOrHUCCKAS OUOXMMUSL.

IMoaroroBka Kk BeimOMHCHHUIO Jjia- | CaMOCTOSITEIPHOE HU3YUCHHEC OCHOBHOH U 21
GopaTopHbIX PaboT JOTOTHUTCIBHOU JTUTEPATYPhl, HOUCK H
cbop wuHpOpMALHMH B MEPUOIUUCCKUX
[CYATHBIX W WHTCPHCT-U3JAHUAX, Ha
oUIIHATTBHBIX CAWTaX

IToaroroBka x mnpomerkyrounoil | [loBropenme u 3akpensicHrEe M3yICHHOTO 9
aTTECTALMU — 3a4eT MaTepuaia

Hroro 90

CamocTtosiTesibHast padoTa CTYAEHTOB MO aucHuruinHe «buonornyeckass u (U3KOJUTOUAHAS XU-
MHUSD» OPTaHU3YETCS B CAEAYIOIINX BUAAX:

1. Camocmosmenvnas paboma no meopemuyeckomy xypcy. Bxmodaer paboty co
CJIOBApsIMU M CIIPABOYHHUKAMH, O3HAKOMJICHHE C HOPMATUBHBIMU JOKYMEHTaMH, paboTy C KOH-
CHeKTaMH JIEKIM; padoTy Han y4eOHbIM MaTepuaioM (yueOHHK, MEePBOMCTOYHHUK, CTaThH, AO-
NOJIHUTENbHASL JIUTEPATypa, B TOM HYUCIIE C MaTe€pHajaMH, MOJYYEHHBIMH N0 ceTH MHTepHer),
KOHCIIEKTHPOBAHHNE TEKCTOB; OTBETHI HA KOHTPOJIbHBIE BOTIPOCHL

2. Iloocomoska « aabopamopusiv pabomam. Bxmowaer pabory ¢ yueGHO-
METOIUYECKOH JINTEpaTypoii Kypca, padoTy Haa y4eOHbIM MaTepuaioMm (yueOHUK, HOpMATHUBHbBIC
IOKYMEHTBI, JOMOJHUTEIbHAS JIUTEPATYPa, B TOM YHCIIE C MaTEPUATaMH, TIOTy4YE€HHBIMH 110 CETH
HHTepHeT), OTBETH Ha KOHTPOJIBHBIE BOIPOCHI.

3. Hayuno-uccneoosamenvckas paboma. Ita 4acTb pabOThl OCYLIECTBISETCS CTY-
IEHTaMHU ¢ LEeJIbI0 OoJiee AeTambHOro (YriyOJIeHHOTO) U3ydeHus mMpoOJIeMHBIX aCIEKTOB OTEb-
HBIX TeM JUCLUUIUTHHBI. B pabodeil mporpaMme NMpUBOIUTCS MEPEUEHb TEM JUIS MMOATOTOBKU HH-
AUBUAYAJIBHBIX HOKJIAOB. IIo utoram HpOI[eJ'IaHHOfI pa6OTbI CTYACHTHBI I'OTOBAT 3JICKTPOHHYHO
NPE3EHTAINIO0 C H3JI0KEHUEM OCHOBHBIX PE3yJIbTATOB MPOBEIEHHOIO TEOPETHUECKOTO (MPAKTH-
4ecKoro) uccienoBanus. [IpernonaBaTenieM OpraHU3yeTCsl Hay4dHasl WM HAy4YHO-TIPAKTUYECKast
KOH(l)epeHLII/Iﬂ, rac 3aCylnuBarOTCA MOATOTOBJICHHBIC AOKJIAABI U O6CY}KI[aI'OTC$I PE3YIBTATHI
paboThL.

4. Ioocomoska « skzameny. IIpu MOArOTOBKE K 3K3aMeHy IPOPaboTaTh BOIPOCHL,
BBIHOCHUMBIC Ha 5K3aM€H C YUCTOM BOIPOCOB BBIHOCUMBIX Hd CaMOCTOATCIIBHOC U3YUCHUC. Buu-
MATCJIbHO HU3YYHUTHh Pa3aciibl JUCHUIIIMHBI C HCIIOJB30BAHUEM OCHOBHOH U HOHOHHHTGHBHOﬁ
JIUTEPATYPBI, KOHCIIEKTOB JIEKI[Hi1, KOHCIIEKTOB JJa00OpaTOpHBIX paboT, pecypcoB MHTEpHET.

5. METOANYECKHUE PEKOMEHIAIINUA 110 U3YUYEHUIO JNCHUITJINHBI

5.1 PexoMeHAALIMH N0 H3YYEHHUIO JTEKIIHOHHOI0 MATepHAaJa

Hammcanne koHcekTa .]'IGKLIHfII KpPaTKO, CXCMATHUYHO, MOCJICOAOBATCIIBHO (1)I/IKCI/IpOBaTb
OCHOBHBIC ITOJIOJKCHMSA, BBIBOIbI, (I)OpMy.]'II/IpOBKI/I, O606H_IGHI/I$[; IIoOMEeYaThb BAXKHBIC MBICJIH, BbI-
ACJIATh KJIFOYEBBIC CJIOBA, TCPMUHBIL HpOBepKa TCPMUHOB, MOHATHH C IIOMOIIBIO BHHHKHOHGHHﬁ,




CJIOBapeil, CIPaBOYHHUKOB C BBIMTMCHIBAHUEM TOJKOBaHUH B TeTpanab. OO03HAYUTH BOIIPOCHL, TEP-
MUHBI, MaTepua, KOTOPbIM BbI3bIBAET TPYAHOCTHU, MOMBITATbCS HAWTH OTBET B PEKOMEHIYyEMOM
nutepatype. Eciu caMOoCToATeIbHO HE yaaeTcsl pa3o0parbest B Marepuaie, HeoOXxoaumo chop-
MYJIMPOBATh BOIIPOC M 337aTh NMPENOJABATENI0 Ha KOHCYJbTallUU, HA JJaOOPaTOPHOM WU TPaK-
TUYECKOM 3aHATHH. JIGKLIMOHHBIE 3aHIATHS TPOBOIATCS C MPUMEHEHUEM MYJIbTUMENUIHOTO 000-
pyaoBanus. B mpouecce U3I0KeHUsT MaTepuaia Ha Cllaiiax B KPaCOYHOW U JOCTYIHOH (opme
MIPUBOAATCS NPUMEPHI IPUMEHEHHUs] Ha NIPAKTHKE pacCMaTPUBaEMbIX BOMPOCOB. JTOT MaTepual
HOCHUT UCKJIFOUUTENBbHO WJUTIOCTPATUBHBIN XapaKkTep U HU B KOEM Cilydae He JAOJDKEH MOAMEHSITh
KOHCIIEKT, KOTOPBIH 00YYarOIUICS BBITIOJIHSIET CAMOCTOSITENBHO.

5.3 PexoMeHAALIMH 10 MOATOTOBKE K JIA00PATOPHBIM padoTam

ITepen mabGoparopHoii padoTOI O HOBOH TeMe PEKOMEHIYETCsl O3HAKOMHUTBCS C Teope-
TUYECKUM MAaTEPUAIOM KOHCIEKTa JIEKUUH, METOAMYECKUMH MOCOOUSIMH, CONEPKAIlMMHU TPH-
Mepbl BBINOJHEHUs THUNOBBIX 3amaHuil. JlaboparopHyro paboTy mpemnonaBarelb HAYMHAET C
KpaTkoro 0030pa TEOPEeTHHYECKOW 4acTH, 32 KOTOPBIM CJIEAYeT IMOKAa3 PelleHHs KOHKPETHOTro
npumMepa. JlabopaTopHBII MPAKTHUKYM MPOBOAUTCS MO TPAAULIMOHHON METOAMKE C MCIIOJIb30Ba-
HUEM METOANYECKHUX YKa3aHHH, T1abopaTOpHOro o0OpyAOBaHMs, U HEOOXOIMMBIX MAaTEPHAJIOB.

5.4 PexoMeHaAALMH 110 NOATOTOBKE K IK3AMEHY

Jlonmyck K 3K3aMeHy - IPU YCJIOBHH BBIOJHEHUs JaOOpaTOpHBIX paboOT W 3alaHuil Ha
MPAKTUYECKUX 3aHATHUSIX.

IIpn moaroroBke K 3K3aMeHy HEOOXOOMMO OPUEHTHPOBATHCS HA KOHCIEKTBHI JIEKIIHH,
PEKOMEHIIyeMYIO JINTEPATypy M Ha MaTePHAJIbI MPAKTUUECKUX 3aHATUH U 1aOOpaTOPHBIX padoT.

Pexomennyercst mmpoko ucnonb3oBath pecypcebl DBC OubmmoTexu By3a U MHTEPHET pe-
CYpCBL

6 OCHOBHAA, JOIMOJHUTEJBHASA JIUTEPATYPA, IPOT'PAMMHOE OBEUCHE-
YEHUE U PECYPCbHl UTHOOPMAIINOHHO-TEJIEKOMMYHUKAIIMOHHOMU CE-
T™ «<MUHTEPHET»:

6.1 OcHoBHas iMTepaTypa:

6.1.1  Eropos, B. B. Xumnueckas cunepreruka. TeopeTnueckue u NpuKJIaaHbIe acneKTrl / B.
B. Eropos, b. M. Kepwenronei. — Cankr-IlerepOypr : Jlanp, 2023. — 184 ¢. — ISBN 978-5-
507-46060-1. — Texcr : anekTpoHHbIH // JIanb : anekTpoHHO-Onbnmoreunas cucrema. — URL:
https://e.lanbook.com/book/327149

6.1.2  Konomaros, 0. B. buoxumus xuBoTHBIX : yue6HOe nocobue / HO. B. Konomnaros, C. B.
BacunbeBa. — Cankr-IletepOypr : Jlanb, 2022. — 384 ¢. — ISBN 978-5-8114-1823-7. —
Texcr : anexTponHblii // Jlanb : anekTpoHHO-OnbmmoTeuyHas cucrema. — URL: https:/ Ucaesa, E.
B. Xumn

6.1.3 — Kpacrospck : Cubl'Y um. akanemuka M. @. Pemmernéna, 2022. — 98 ¢. — Tekcr :
3NeKTpOHHBIH // JIaHb : snekTpoHHO-Oubmmnoreunas cucrema. — URL:
https://e.lanbook.com/book/269969 (nata obpamenus: 19.05.2023)./e.lanbook.com/book/211931

6.1.4 Kononckuii A W. buoxumus *KUBOTHBIX, Yued. mocoOue st CTyA. BBICIIL. y4uel. 3aBe-
nenuii. Berepunapus M., Konoc, 1992, 525c¢. [84].

6.2. /lonoiHMTEILHAS JIUTEPATYPA.

6.2.1 IIupsesa, O. FO. Meroauueckue peKOMEHAANNH N0 TUCTIHIUIHHE «BHOXAMILT» | yIeOHO -METOMIECKOE
mocodue / O. FO. upsesa. — Opendypr : OI'TIY, 2021. — 73 ¢. — Teker : 3neKTpoHHEBIH // JIaHb ;| 3ICKTPOHHO-
ombmoreunaa cucrema. — URL: https://e.lanbook.com/book/179901

6.2.2  Jar6acsa, T. L. buonoruueckas xumus ;| yucOHO-MeToauueckoe mocodue / T. L. Jarbacsa. — YmaH-Y3 :
Bypsrckas 'CXA um. B.P. ®unmunmosa, 2022. — 103 ¢. — Tekcr : 3nekTpoHHSBIH // JIaHb : 3IEKTPOHHO-
ombmoreunaa cucrema. — URL: https://e lanbook.com/book/284282

6.2.3  Buoxmvms: nad. mpakTukyM : yueOHoe mocodue / Y. b. 3aBognuk, B. Y. Pessmkun, JI. Y. Cymxko, B. T.
Uemmesuk. — 5-¢ m31., nmepepad. — ['poxwo : I'pl'Y mm. Auku Kynamst, 2022. — 52 c. — ISBN 978-985-582-477-1.






(BnaseHu) OCYIIECTBISIETCS] B paMKaX TEKYILIEro M MPOMEXKYTOYHOIO KOHTPOJISI B COOTBETCTBUU
¢ I[lonoskeHueM O TeKyIeM KOHTPOJIE U MPOMEKYTOYHOH aTTeCTAlUN 00yYarOLITHXCS.

Texymui KOHTPOJIb OCBOEHUSI KOMIIETEHIIUMHI N0 TUCLUILIMHE IPOBOAUTCS MPU U3YUYECHUH
TEOPETUYECKOT0 MaTepHualia, BBIOJHEHUH 3aJaHUN Ha JTa0OPAaTOPHBIX 3aHATHSX. Tekyremy
KOHTPOJIIO TOIJIEIKUT MOCEIIaeMOCTh OOYHaOIUMHICS ayJUTOPHBIX 3aHATUH U padoTa Ha 3aHs-
THSIX.

HToroBoii oLEeHKOW OCBOEHUS NUCLUILIMHAPHBIX KOMIETEHUUH (Pe3yIbTaToB O0y4YeHHUs
N0 JUCLUIUIMHE SIBJISIETCS TPOMEKYTOUHAS aTTecTauus B popMe SK3aMeHa, IPOBOAMMOTO C yue-
TOM PE3YJIBTATOB TEKYIIErO KOHTPOJIS).

8.2 TunoBble KOHTPOJbHbIE 3aJaHUSI WM HMHbIe MaTepHAJbl, HEOOXOAUMBIEe ISl
OLICHKH Ppe3yJbTATOB OCBOeHHsI 00pa3oBaTeJIbHOIl MNPOrpaMMbl B PaMKax Y4eOHOH
AUCHHUIITHHbI

Ouenounsie cpedcmea 0iis nPoeedenus MmeKyuieil ammecmayuu

8.2.1 Bonpocs! ajst yetHoro onpoca. Ilpu BemonHenun nadbopaTopHoit paboThl CTYAEHT
MOJIy4aeT MepeYeHb BOMPOCOB ISl YCTHOIO OIPOCA HA MOCIEAYOIIEM 3aHATHH.
Bonpoce! aqst ycTHOro onpoca.

1. buoxumus kak Ouojormueckas Hayka. 3Ha4eHHe OMOXUMHUH IJIsi OMOJIOTHH, MEIULIHHBI
CEJIbCKOTO XO35IIICTBA U MPOMBIIIJIEHHOCTH.

2. Kparkas ucTopusi HCCIIEAOBAHUN U OTKPBITHI B OMOXUMUH.

buoxumudeckne OCHOBBI (PU3NOJOrHUECKUX mpoueccoB. OOMEH BelecTB Kak BajkHeHImas

0COOEHHOCTD JKUBOH MaTEePHHL.

XHUMHUYECKUI COCTAB )KMBOU MATEPUH.

Creuunguyeckasi CTpyKTypa U CBOWCTBA OMOMOJIEKYJI.

QDYHKIIMOHAIBHBIE TPYIIITEI OMOMOJIEKYJ M UX XMMHYECKHE CBOWCTBA.

OCHOBHBIE KJTACChl OMOMOJIEKYJI B KJIETKAX.

Ou3nKo-xUMHUYeCcKue cBONCTBa BOnbl. PacTBophl. ABnenus auddysuu u ocmoca. OcMOTH-

YECKO€E JaBJICHUE.

9.  INonynponunaemsie MeMOpaHbl. M30TOHWYECKHI, THIIOTOHNYECKUH, THUIIEPTOHUYECKUHA pac-
TBOPBI U UX A€HCTBUE HA JKUBYIO KIIETKY.

10. T'mno- ¥ TMNEePTOHNYECKHE PACTBOPBL, H30TOHMSA. [IoHATHE O (PHU3NUECKUX pacTBOpaXx.

11. Bogopoansie cBszu. I uapodobuble u ruapOdHIIbHEIE BEIECTBA.

12.  Meron TutposaHus. MeToa HCNOAB30BaHNUs ONHOLBETHBIX HHAUKATOPOB. IloTeHnmomerpu-
yeckull Mmetoa onpenenenus pH pacTBopos.

13.  CsoiicTBa Oy(epHbIx pacTBOpoB. Baxkabie Ononoruueckue OydepHble CUCTEMBL.

14.  benxu, ux 6uosorndeckas poib. Knaccugukanms 6enkoB.

15. XapakrepucTuka U CBOWCTBA OEJKOB, CTPYKTypHas opraHusanus Oenkos. [loHsTHE O KOH-
dbopmanmy, neHaTypaluy, peHaTypaunun OemKa.

16. ®u3NKO-XUMHUYECKHE CBOMCTBA OEIIKOB.

17.  AMHHOKHCIOTHI, UX (PU3UKO-XUMHUYECKHE CBONCTBA U KiacCU(pUKaLs. 3aMEHUMbIE 1 He3a-
MEHHMbIE€ AMUHOKHUCIIOTBI.

18. CmocoObl cBsi3u aMUHOKHUCIOT B Oenke. IlenTunHele, nucyinbpuaHbie, HOHHBIE, TUAPOPOO-
Hbl€ B3aMMOJIEICTBYSI U BOJOPOHBIE CBA3H.

19. IlepBuuHasi, BTOPHUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTypa OENKOB.

20. JlomeH®l B cTpyKType Oemnka, ux (pyHKIMOHAIbHAS POJIb.

21. Mertoas! u3y4eHHst CTPYKTYpbI OeKa.

22.  Jlenarypanmus OeNKOB.

23.  Mertonsl BeiieneHus: OenkoB. BrineneHnne HHANBUAYATBHBIX OSJIKOB.

24,  Knaccudukanus u HOMEHKIaTypa GpepMeHTOB.

25.  OcobeHHocTH (DePMEHTATUBHOTO KaTaIH3a.
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26.
27.
28.
29.
30.
31

32.
33.
34.
35.
36.
37.
38.
39.
40.

41.

42.
43.
44.
45.
46.
47.
48.
49.
50.

51.
52.
53.

54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

66.
67.
68.
69.
70.

Xummueckasi npupona GepMeHTOB, UX (PYHKLIHOHAIbHBIE TPYIIIIHL.

AKTUBHBIN U aJUIOCTEPUYECKUI LIEHTPHI.

KodepmeHTsl, MpocTeTuYeCKne rPyIIbL

Ponb BUTAaMHHOB, METAJUIOB U APYTUX KOPAKTOPOB B (PYHKIIMOHHPOBAHUU (PEPMEHTOB.
OCHOBHBIE TIPEACTABJICHUS O KMHETHKE (DEPMEHTATHBHBIX MIPOLIECCOB.

CreunduyaHocTs nericTBust pepmeHTOB. BusiHue pasnudHbix (akToOpoB cpeasl Ha GpepMeH-
TaTHBHBIE POLIECCHI (TEMIIEPaTypa, KOHLEHTPAIMY BOIOPOIHBIX HOHOB U Jp.).

Bnusinre nHruOUTOPOB HA (PEPMEHTATHBHYIO AKTUBHOCTD.

OO0ume mpeacraBieHnss O MEXaHU3Me (PepPMEHTATUBHOTO KaTaJIn3a.

Jlokanm3anust GepMEHTOB B KJIETKE.

Buramunsl 1 ux Onojoruyeckas posb.

OOm1ast xapakTepUCTHKA, KiacCu(pUKALNA 1 HOMEHKJIATypa BUTAMUHOB.

[TonsiTre 0 aBUTAMUHO3aX, TMIIOBUTAMHHO3aX, THIIEPBUTAMHHO3aX, aBUTAMUHO3aX.
BonopacTBopumble BUTAMUHBL

KupopactBopumslie GepMeHTHI.

Makpospruueckue coeaunenusi. Hykneosundochare, ATD u apyrue Makpospruveckue
COCAMHEHUSI.

OxucnurensHoe QocopunupoBanue. OKUCIUTENTPHO-BOCCTAHOBUTENbHBIE TpoLecchl. Lle-
U TIEPEHOCA BOAOPOA U DJICKTPOHOB (IbIXaTeNIbHAS LETIh).

TpancmeMOpaHHBIN MOTEHLIMAT HOHOB BOAOPOAA Kak (hopMa 3amacaHusi SHEPTrUu.

YraeBoas! U UX OHOJIOTHYECKast POJib, KJIacCH(PUKANUA U HOMEHKJIATypa.

CTpykTypa, CBOWCTBAa MOHOCAXaPHUIOB U MOJHCAXAPUIOB.

Bsanmonpesparernst MOHOCaxXapuaoB.

AHa3pobHBIH 1 a3poOHBIN pacnan yrieonos. I mukonus. CriuproBoe OpokeHue.

buocunTes nonmucaxapunos. [ mukoHeorenes.

ukn TpukapOoHOBBIX KucaoT. OxucaurensHoe GochopuInpoBaHUE Ha YPOBHE CyOCTpaTa.
DHepreTHyecKast XapakTepUCTHKa a3poOHON 1 aHa3poOHOI a3kl yrieBongHOro ooMeHa.
[Ipsimoe oxucienne TOK030-6-pocdara. [Tenrozodocdarueiii myTh 0OMEHA YTIIIEBOIOB,
ero OuoNoruyeckas poJb.

Jlunune! v ux OUOIOTUYECKAs POJTb.

Knaccuukanus u HOMEHKJIATypa JIUITHAAOB.

CocraB nunuaoB, CBOWMCTBA M pacmpocTtpaHeHue B npupone. OCHOBHbIE NPEACTABUTENN
TPUITULEPUAOB, POCHONUIHIOB, CTEPUHOB U BOCKOB.

JKvpHble KUCIOTBI, HX KiacCH(pUKaMs U HOMEHKJIATYpa.

DepMEeHTaTUBHBIN pacnajg U CUHTE3 JINITHOB.

OxucneHue KUPHBIX KUCIOT, ONOCUHTE3 JKUPHBIX KUCIIOT.

Ponb HyKJI€MHOBBIX KUCIIOT B (POPMHPOBAHUN M CBOMCTBAX JKUBOW MATEPHH.

CTtpoeHne HyKJIEHHOBBIX KUCIIOT.

[lypuHOBBIE N THPUMHUINHOBBIE OCHOBAHHS. Y IIIEBOAHbBIE KOMIIOHEHTHI.

Hyxkneo3unbsl 1 HyKJICOTHABL.

OOMeH mypHUHOBBIX U MUPUMHINHOBBIX OCHOBAHH.

I'mponus HyKJIEUHHOBBIX KHUCIIOT.

CroiicTBa 1 PyHKIIMU rOPMOHOB. MexXaHU3M JeHCTBUS TOPMOHOB.

Xumuueckasi Ipupoaa rOPMOHOB.

OOmeH BelecTB Kak equHasi cucrema npoueccoB. CBsi3b Mexxay 0OMEHOM OENKOB, YIiIeBO-
TIOB U JINTIHJIOB.

I'opmoHBI runoTanamyca u runogusa.

I'opMOHBI HAIOYEUHUKOB.

I'opMOHBI IUTOBUIHON U NAPALIUTOBUIHON JKEJIE3.

I'opMoHBI TOJIOBBIX Jkenes3. JKenToe Teno.

I"'opMOHBI IOKETY TOUHOM KeNe3bl U UX (PYHKIIHUH.



8.3. Kpurtepuu oueHuBanusi yposHsi cGopMHPOBAHHOCTH KOMIIeTeHIUH

Onenka pe3ynpTaToB OOyYEHHUS MO AUCLHUILIUHE B (opMe ypoBHS CPOPMHPOBAHHOCTHU

KOMITOHEHTOB 3HaTb, YMETh, BJIAJI€Th 3asBJICHHBIX JUCLUIJIMHAPHBIX KOMIETEHIUNH MPOBOJUTCS
1o 2-x OaJTBHON LIKasie OLIEHUBAHMSA ITyTEM BBIOOPOUYHOTO KOHTPOJISL BO BpEMsI 3a4eTa.

OTBeT 00y4aroIerocsi OLIEHUBAETCST OLICHKAMH «3aYTEHOY, KHE 3aU4TEHO»
IITkana olieHUBaHus 3a4UeTa

Pesymprar Kpurepuu (qonmcars Kpurepun B COOTBETCTBHH C KOMITCTCHIIUSIMH)
3aueTa
«3a4TEHOY 3aueT CTAaBUTCS OOYYAOIIEMYCS 32 MPABUIBHBIN, TTOJHBIHA OTBET HA

Borpoc. OTBeT 00YyHYAOLIErocss Ha BOMPOC MOKCH OBITh MOTHBIM H pas-
BCPHYTBIM, COACPKATh YeTKHE (GOPMYIHPOBKH ONPEACICHUM, MOATBEP-
JKaatecs (akTHueckumu npuMepaMu. B oteeTe oOywaromeiics momkeH
MPOACMOHCTPHUPOBATh 3HAHMS MaTepHasa JCKIHH, OCHOBHBIX YICOHUKOB
u ,Z[OHOJ'IHI/ITCJ'ILHOI\/'I JIATCPATYPHL. OLIGHKa «3A4YMEHO» BBICTABIACTCI
TOJIBKO IIPU MOJIHBIX OTBCTAX HA BCC OCHOBHBIC U OOIIOJHUTCIIBHBIC BO-
HPOCBHI.

«HE 3aUYTEHO» Heszager crasurcst oOyuaromieMycst 3a HCIPABUIBHBIA OTBET HA BO-
poc mpenoaasare/s unnu ounera aubo ero orcyrcreue. OtBeT 00yUaro-
IIErOCsT HA BOIPOC, B 3TOM CIIy4ae, COACPKUT HEMPaBHIbHEIC (GopMyn-
POBKH OCHOBHBIX OHpC,Z[CHCHI/II\/'I, opsaMO OTHOCAMUXCA K BOIIPOCY, WIHN
oOyyaroeticss BooOIIe HE MOXKET UX JaTh, KaK U MOATBEPAUTE CBOH OTBET
(akTHICCKUMHU TpuMepamMu. Takod OTBET ACMOHCTPUPYET HE3HAHHE 00Y-
YAIOLICrOCs MaTepHana JCKUHi, 6a30BOro y4eOHHUKA U JOMOJHUTCIBHON
auteparypel. OUCHKA «He 3a4meno» CTaBUTCS TAKKe OOYUArOMIEMYCs,
CIIUCABHICMY OTBCTBHI HAa BOIIPOCHI U YUTAIOMICMY 5TH OTBCTHI 3K3aMCHATO-
Py, HC OTPBIBASICH OT TCKCTA, B CIIYYaAL, €CIIM OH HE MOXKCT OOBSICHHUTD HJIH
VTOUHHUTb, IPOYHTAHHBIN TakuM 00pa3oM Marepual

1.

8.3 IIpomekyTOoUHAS aTTEeCTALMS
IIpomeskyTOouHAN aTTeCcTALMS OCYLIECTBJsIeTCsl B (p)OpMe YCTHOIO 3a4eTa
Bonpocek! 1,11 IOATOTOBKH K MPOMEKYTOYHOM ATTECTALUM - 3a4eT
Buoxumus kak Onosiorudeckasi Hayka. 3Ha4eHre OUOXUMUU J1Jisi OMOJIOTHH, MEIHIIHHBI,

CEJIbCKOI'0O XO35IMCTBA U MPOMBIINIJICHHOCTH.

2.
3.

Kpatkast ucropust UCCIeIOBAaHUI W OTKPBITHI B OMOX UMUU.
Buoxumudeckrie 0CHOBBI (pu3HONIOrHUECKUX mponeccoB. OOMeH BelecTB Kak BaXKHEH-

masi 0COOEHHOCTD JKUBOH MaTepPHHL.

4
5.
6.
7
8

XUMHUYECKUN COCTAB KUBOH MaTEpUHU.

Crienmndrueckast CTpyKTypa v CBOMCTBAa OMOMOJIEKY L.

QDyHKIMOHAIBHBIE TPYIIBI OMOMOJIEKYJI M UX XUMUYECKHE CBOMCTBA.

OCHOBHBIE KJIaCChI OMOMOJIEKYJI B KJIETKAX.

QDu3nKo-XxUMHUYEeCKHe CBOMCTBA BONbI. PacTBopsl. ABnenus nuddysun u ocmoca. OcMmo-

THYECCKOEC NABJICHUC.

9.

[Monynponuraembie MeMOpaHbl. U30TOHHYECKUIA, TUTTOTOHUYECKUH, THIEPTOHUYECKHIA

PaCTBOPLI U UX I[efl-CTBPIe Ha JKUBYIO KIICTKY.

10.
I1.
12.

I'nmo- v runeproHnYeckne pacTBOPBL, N30TOHMS. [IoHATHE O PU3HUECKIX PaCTBOPAX.
Bonoponssie cBsa3u. I'napodobuble U ruapopHIbHBIC BEIIECTBA.
Mertoa TuTpoBaHHUA. MeTON UCTIONB30BAHUS OMHOLBETHBIX HHAUKATOPOB. [ToTeHuno-

METpHUUECKUi MeTon onpenenenus pH pacTBopos.

13.
14.
15.

CaotictBa OydepHbIX pacTBOpOB. Baskable Ononornueckue OydepHbie CUCTEMBI.
Bbenku, ux Ouonoruyeckast ponb. Knaccudukarms 6emkos.
XapakTepuCTHKa U CBOICTBA OEJIKOB, CTPYKTYpHast opranu3anus Oenkos. [ToHsaTHe 0

KOH(pOpMaLIK, AeHATY-PaLiH, peHaTypauu Oeka.

16.

DuU3UKO-XUMHUYECKUE CBOUCTBA OEJIKOB.




17.  AMUHOKHCIIOTHI, HX (PH3HUKO-XMMHUYECKHE CBOWCTBA U KiacCu(UKaLus. 3aMEeHUMbIE U
HE3aMEHUMbIE aMUHO-KUCJIOTHIL.

18.  Cnocobsl cBsi3u aMuHOKHCIOT B Oenke. [lentuaHsble, aucynb(uaHble, HOHHbIE, THAPO-
(oOHBIE B3aUMOAEHCTBHUS H BOIOPOIHBIE CBSI3HU.

19. [TepBuuHast, BTOpUYHAs, TPETUYHAS U YETBEPTHUUHAS CTPYKTypa OENKOB.

20.  JlomeHbl B cTpyKType Oenka, nx (yHKIHOHAIbHAS POJIb.

21. MeTtozas! H3y4eHHs1 CTPYKTYpPBI Oenka.

22.  Jlenatyparus O€KOB.

23. Mertonb! BeieneHUs1 OeNKOB. BhineneHe HHIUBUAYATbHBIX OSTKOB.

24, Knaccudukaius 1 HOMEHKIaTypa pepMeHTOB.

25. OcobenHocTH (hepPMEHTATUBHOTO KATaIN3a.

26. Xumuueckasi npupona GepMeHTOB, UX (PYHKUHOHATIBHBIE TPYTIIHL.

27. AKTUBHBIN U aJlJIOCTEPUIECKUH LIEHTPHI.

28. KogepmenTsl, mpocTeTHyecKre rpyiibl.

29.  Ponb BUTAMHHOB, METAJUIOB U APYTUX KOPAKTOPOB B (PYHKIIMOHUPOBAHUN (PEPMEHTOB.
30.  OcCHOBHBIE IPEACTABICHHS O KHHETUKE (PEPMEHTATUBHBIX MPOLIECCOB.

31 Creuudpuyanocts aeiicteust pepmenToB. BrnusiHue pasnuaabix GakTopos cpensl Ha dep-
MEHTaTHUBHBIE MPOLIEC-ChI (TEMITEpaTypa, KOHLUEHTPAMHA BOJOPOIHBIX HOHOB U [IP.).

32. Bnusinne nHruOUTOPOB HA (PEPMEHTATUBHYIO AKTUBHOCTD.

33. OO0mue npeacTaBieHus 0 MexaHu3Me (PePMEHTATUBHOT'O KaTaln3a.

34. Jlokanmm3anmst GepMEHTOB B KJIETKE.

35. Butamunbl 1 ux OHONIOrHYECKast POJIb.

36.  OOmas xapakTepHuCTHKA, KIacCU(PUKALNS 1 HOMEHKJIATYPa BUTAMHHOB.

37.  TloHsATue 0 aBUTAMHHO3aX, TMIIOBUTAMHUHO3aX, TMIIEPBUTAMUHO3aX, aBUTAMUHO3aX.
38.  BomopacTBOpHUMBIE BUTAMUHBI.

39.  XwupopactBopumbie HEpPMEHTHI.
40. Makpospruueckue coequnenusi. Hykneosundocharer, ATD u apyrue Makposprudeckue
COEIUHEHUSI.

41.  OxucnurensHoe pochoprnuposanne. OKUCIUTENTEHO-BOCCTAHOBUTENIBHBIC TIPOLIECCHI.
Ienu nmepeHoca BOIO-POJa M 3JIEKTPOHOB (AbIXaTeJIbHASI LIETIh).

42. TpancmeMOpaHHBIH OTEHIMAT HOHOB BOAOPOAA Kak (hopMa 3amacaHusi SHEPTHHL.

43. VYrneBoas! U UX OHOJIOTHYECKAsT POJIb, KTaCCU(HUKALIHS 1 HOMEHKJIATYpa.

44. CtpykTypa, CBOICTBA MOHOCAXapHUI0B U MOJUCAXAPUIOB.

45. BzaumonpespalueHus MOHOCaXapuaO0B.

46.  AHaspoOHBIN 1 a3poOHbIi pacnan yriesoaos. [ mmkonmus. Criuprosoe OpoxeHue.

47. buocunTes nonucaxapuaos. I THKOHEOTeHes.

48.  Ilukn TpukapboHOBBIX KUCIOT. OkucuTebHOE (hochopuInpoBaHUE HA YPOBHE Cy0-
cTpaTa.

49.  DHepreTHuecKas XapaKTEPUCTHKA a3poOHON u aHa poOHOI (a3e! yriaeBoaHOro oOMeHa.
50.  Ilpsimoe okucieHue rmoko30-6-pocdara. IlenrozodocdaTabiii myTs 0OMEHa yrIeBOAOB,
ero Ouonoruyeckas poJb.

51. Jlununbl 1 UX OUONIOTUYECKas POJTb.

52. Knaccupukanus 1 HOMEHKIIATypa JUIHAAOB.

53. CocraB nunuaoB, CBONCTBA U pacnpocTpaHeHue B npupoae. OCHOBHBIE IPEACTaBUTENN
TPUTITULEPUAOB, (POC-POTUIMHIOB, CTEPHHOB U BOCKOB.

54. JKvipHbI€ KHCTIOTBL, HX KIaCCU(PHUKALIA 1 HOMEHKJIATYPA.

55. DepMEeHTaTUBHBIN pacnan U CUHTE3 JIMIHUOB.

56.  OxucneHue KUPHBIX KHCIOT, OMOCHHTE3 JKUPHBIX KUCIIOT.

57. Ponb HyKJIEHHOBBIX KUCJOT B (POPMUPOBAHUU M CBOMCTBAX JKUBOW MAaTEPHH.

58. CTpoeHne HyKJIEHHOBBIX KUCIIOT.

59. IlypuHOBBIE M MUPUMHUIUHOBBIE OCHOBAaHMs. Y TJIEBOAHBIE KOMIIOHEHTBI.

60. Hyxneo3unbsl 1 HyKJI€OTHUBL















2. Tak kak aucaxapuibl SIBJAIOTCS MHOTOATOMHBIMH CIHUPTaMH, TO OHU MPOSIBJISIOT CBONCTBA
MHOTOATOMHBIX CIHPTOB (00pa3oBaHME MPOCTHIX U CIOXKHBIX 3()HPOB, KAUECTBEHHAS PEAKLIHS C
TUAPOKCUIOM MEAH ¢ 00pa3OBaHUEM SIPKO-CHHETO PacTBOpA caxapara Menu).

3. Bce nqucaxapuabl HOABEPTAOTCS THAPOIN3Y ¢ 00pa3oBaHHEM MOHOCAXApPUIOB.

Ci2H220n1 + H20 — CeHi20s  +  CsHi206

JIAKTO3a rajaxkTo3a IJII0K032

Bakueimmii U3 gucaxapumoB — caxapo3a — COCTOUT M3 OCTATKOB O-TJIFOKO3BI U B-(PPYKTO3BL
Caxapo3a oueHb PacHmpOCTPaHEHA B MPUPOAE. ITO XUMHUYECKOE Ha3BaHWE OOBIYHOIO caxapa,
HAa3bIBAEMOIO TAKXE MPOCHIHUKOSbIM WUNA Ceexnosuynsim. 11omydaroT caxapo3dy U3 caxapHOro
TPOCTHHKA, MPOU3PACTAIOLIETO B TPOIHMKAX, UM U3 CaxapHOH cekibl (comepkut 12-15% caxa-
PO3BI).

CaxapHyro CBEKJIy U3MEJbYAIOT B CTPYXKKY U U3BJICKAIOT U3 HEE caxapo3y ropsiueil BOLOI B clie-
L[HAJIbHBIX alnapaTax, Ha3piBaeMbIx nuddysopamu. Ilomyuennsiii pactBop obpadaTeiBarOT N3Be-
CTBIO JUI OCaXACHUsI IPUMECEH, a NMepelleflyl0 4YaCTUYHO B PACTBOP TMAPOOKUCH KaJbLUs
OCKAAIOT NPOIYCKAHUEM YTJTIEKUCIIOro rasa. Jlamee mocie OTAeneHust Ocajka pacTBOp yHapHu-
BalOT B BaKyyM-anmaparax. Tak mojay4aercs MEJIKOKPUCTAIMYECKAN MecOK-chIipen. Ilocne ero
JOTOJHUTENPHONH OYMCTKH TOJYYarT paUHUPOBAHHBIA caxap. B 3aBHcHMMOCTH OT yCIOBUH
KPHUCTAJUTU3AMH OH BBIEISIETCS JTHOO B BUAE MEJKUX KPUCTAJUIOB, OO B BHIE KOMITAKTHBIX
«CaxapHBIX I'OJIOBY», KOTOPBIE PACIMJIMBAKOT WIH PACKAJIBIBAIOT HA KyCKU. BBICTpOpacTBOpUMBII
KyCKOBOM caxap MOJy4arOT IPECCOBAHUEM MEJIKO M3MEIBbUYEHHOIO CaxapHOro NecKa.

Bomnpoc 3. buosoruueckne KOMIJIEKCHbIE COeTUHEHHS U X 3HAYEHHE B 00MeHe
BeIlleCTB Y *KHBOTHBIX.
OrBer.KoMIuiekCHbIE COETMHEHNSI B OpraHu3MaxX OObIMHO KOOPIMHHUPYIOTCS HOHAMH TEPEXOA-
HbIX  MeTayuioB, Hampumep Mn, Co, Fe V(T.H  «OHOJOrMYECKH  aKTHUBHBIX»).
ConeprkaHue 5TUX METAUIOB B OPraHU3Max OY€Hb MaJlo, U YK€ M3 3TOr0 MOXKHO CHIENaTh Mpen-
MOJIOXKEHHE, YTO 3HAUEHHE KOMITJIEKCOB (JIOKa3aHHOE MPSIMBIM OIBITOM — 3TO ITOYTH BCETAA TaK)
TOJDKHO OBITH CBSI3aHO € KaTAJTU30M, T.K. HIMEHHO aKTHBHBIE KaTaJU3aTOPbl MOTYT CIOCOOCTBO-
BaTh OBICTPBIM M3MEHEHHSM COCTaBa BEIIECTBA, ACHCTBYS B MaJbIX KOHLEHTpalusx. Taxke,
KOMILJIEKCBI TIEPEXOAHBIX METAJIOB MOTYT UTPATh POJIb MEPEHOCYMKOB IPYIIIT aTOMOB U LENIBIX
MOJIEKYJI, 3aKPEIUIITh MOJIEKYJIbI B OMpPENEIEHHOM IOJIOKEHHH, MOBOPAYNBATh X, MOJSPH30-
BaTh M T.II. MeTayibl- KoMIIekcooOpasoBatesnu (Tad.1) OTHOCATCS K TPYIE «KHU3HEHHO BaXK-
HBIX», T.€. IPUCYTCTBYIOT BO BCEX 3/I0POBBIX TKAHSX YEJOBEKA M TUANA30H UX KOHLEHTpauui
NPAKTUYECKU TIOCTOSIHEH B KaXOH TKAaHU, a UCKIFOYEHNE U3 OPraHW3Ma MPUBOIUT K TSDKEIIBIM
MOCJIEICTBUSIM.

0O0630p KOMIUIEKCOB. 3HaUeHHE TOPPUPHUHOB.

JUnisl )KMBBIX OPTaHU3MOB(’KMBOTHBIX, PACTEHHH, OaKkTepuii) OUe€Hb BaKHBI KOMIUIEKCHBIC
COEAMHEHUS] METAJUIOB, B KOTOPBIX YeThIpe KOOPAWHAIMOHHBIX MECTa 3aHUMAET ONlHA U Ta JKe
YacTHUIla, Ha3bIBaeMasl MOP(PUHOM, comeprkalas 4eTblpe MUPPOSIONONOOHBIX LUKJIA, COSTUHEH-
HbIx =CH-rpymmamu (puc. 1):

IIpoussogabiME TOpdHHA sBISIIOTCS TOphupuHbL. B mopdupunax, B otamyune ot nopdu-
Ha, UMEIOTCs OOKOBBIE LIETTH BMECTO HEKOTOPHIX M3 8 mepuepuyecKrx NMHUPPOJIbHBIX aTOMOB
Bojopona. PacronoxxeHne 1 BU 3aMeCTUTENEH ONpenensoT Ha3BaHue u creruduyeckre GyHk-
IIUH, COOTBETCTBYIOIIETO MPOU3BONHOr0. B HOpManbHOM OOMEHE BEIECTB YeJIOBEKAa y4acTBYET
T.H. M3omep III. M3omep I B 3HAUUTENBHBIX KONMMYECTBAX MOSIBJIAETCS MPU AOBOJBHO PEIKOM
nedexre merabonmsma. OCTambHBIE H30MEPHI y UEIOBEKa HE BCTPEUYAIOTCA.

HekoopaunupoBaHHble («UUCTBIEY) MOPPUPHUHBI HE MPOSBISIIOT OMONIOTHYECKOH aKTHB-
HOCTH B OpPraHH3Me 4YeJIOBEeKa, OHM paboTar0T TOJNBKO B KOMIUIEKCE C METaulaMHu (TeéM — KOM-
IUIeKC noppuprHa U MOHA JKene3a). B HeKOpAMHMPOBAHHOM BHIE MOP(GUPHHBI BCTPEHAIOTCS B
Ka4eCTBE MUTMEHTOB B CKOPJIYIIE SIULI, ITUYbHX MEPhsIX U MOKPOBaX YepBEH.

ITopdupuHbI — 3TO SIPKO OKpalIeHHbIe coequHeHrs1. K HUM B HacTosIiee BpeMst OTHOCST-



Csl TIPEICTABUTENN MHOTOYHCIEHHOTO KJIacCa LUKJIMYECKHX apOMAaTHYECKUX COENUHEHHMH, CO-
TP KalIiX MHOTOKOHTYPHYIO CONPSDKEHHYIO CHCTEMY, B OCHOBE KOTOPOMH JIEKUT LIECTHAALIATH-
YIEHHBIH MAaKPOLIMKJL, COCTOSIIMHA M3 YETBIPEX MOJIEKYJ MUPPOJIA U MOCTHKOB. Y TOP(QHUPHUHOB,
UMEIOIIUX KPACHBIHA I[BET, MUPPOIBI COETUHEHBI MEXIy COOOH METMHOBBIMH MOCTUKAMH, U TO-
r7a MakpOLUMKJ HOCUT HazBaHue «noppuu»(1). B xmopodunnax, mist KOTOPBIX XapakTepHa 3e-
JIeHas OKPAackKa, YaCTUYHO THAPUPOBAHBI OIUH WU ABAa MHUPPOJIA U MOJIEKyJa HOCHT Ha3BaHHE
«xJopuH»(2) unu

«bakrepuoxaopua»(3). s kobanaMUHOB, BaXKHEHIIUM U3 KOTOPBIX SIBJISIETCS BUTAMUH

B12, Bce ueThIpe KOJbIAa YACTHYHO TUAPUPOBAHBI U BMECTO OAHOT'O METHHOBOTO MOCTH-
Ka UMEETCs] HEMOCPECTBEHHAS CBSA3b MEXKIY MUPPOTIAMHU. DTOT LIUKJI Ha3bIBAETCS KOPPHHOM(4).

B cocraBe remorno6uHa, MuornoOrHa, LIUTOXPOMOB, KaTajia3bl U MEPOKCUAA3bl mopdu-
PHUHBI BBICTYMAIOT B BHIE KOMIUIEKCOB C HOHaMH »Kejie3a — reMoB. XJiopodwuibl u Oakre-
puoxsopoduiuiel copepkar Maruuid. Butamua B12 u poacTBeHHBIe eMy KOOallaMHHBI, Kak Clie-
AyeT U3 Ha3BaHUs, HIMEIOT B KAUECTBE LICHTPAIBHOTO HOHA KOOAJIBT.

B opranmsMax BCTpe4arOTCs KOMILIEKCHI, B KOTOPBIX HEKOTOpPbIE aTOMBbI BOJAOPOAA B
nop¢urHe 3aMeIeHbl Ha METHIIbHBIE U BHHUJIBHBIE OCTATKH MPONMOHOBOM KHUCIIOTBI

(mporonopdupunbl). U3BecTHBI 15 BO3MOXKHBIX M30MEPHBIX CTPYKTYp. OHAKO OCHOBHOH
KapKac 3TOH CIOKHOM MOJIEKYJIbl COXPAHSETCSl BO MHOTHX CJIOJKHBIX BELIECTBAX: FeMOIJIO0MHE,
uuroxpomax, sButamuie B12. Mon Mertanna 3ameniaetT aToMbl BOAOPOAA ABYX MUPPOJIBHBIX KO-
aeu. CBsi3u MeTayjia ¢ YEThIPbMSI aTOMaMH a30Ta ABYX APYTHMX MHPPOJBHBIX KOJEL, KOTOpbIe
JIeKAT B OJTHOM IMJIOCKOCTH, Oaromaps 3G dexTy pe3oHaHca pacCMaTPUBAIOTCS KaK OIMHAKOBBIE.
Kpurepuu oieHKH M0 JHCHHIIIHHE
«buonornyeckas u GU3IKONIOMIHAS XUMHSI»
Kpurepuu oneHKH 3HAHMI CTYI€HTOB HA YCTHOM 3a4eTe:

Pesymprar Kputepuu (qonmcars Kpurepun B COOTBETCTBHH C KOMITCTCHIIUSIMH)
3aucTa
«3a4TEHOY 3aueT CTAaBUTCS OOYYAIOIIEMYCS 32 MPABUIBHBIN, TTOJIHBIH OTBET HA

Borpoc. OTBeT 0OYYAOLIErocs Ha BOMPOC MOKCH OBITh MOTHBIM H pas-
BCPHYTBIM, COACPKATh YeTKHE (GOPMYIHPOBKH ONPEACICHUM, MOATBEP-
JKaatecs (akTuueckumu npuMepaMu. B oTeeTe oOywaromeiics momkeH
MPOACMOHCTPHUPOBATh 3HAHUS MaTepHasa JCKIHM, OCHOBHBIX YICOHUKOB
u ,Z[OHOJ'IHI/ITCJ'ILHOI\/'I JIATCPATYPHL. OLIGHKa «3A4YMEHO» BBICTABIACTCI
TOJIBKO IPU MOJIHBIX OTBCTAX HA BCC OCHOBHBIC U OOIIOJHUTCIIBHBIC BO-
HPOCBHI.

«HE 3aUTEeHOY Hezauer craBurcst 00y4aromeMycs 3a HCIPABUIbHBIH OTBET HA BO-
MpoC mpenoaasare/is unn ounera aubo ero orcyrcreue. OtBeT 00yUaro-
IIErOCsT Ha BOIPOC, B 3TOM CIIy4ae, COACPKUT HENMpPaBHIbHEIC GopMyIH-
POBKH OCHOBHBIX OHpC,Z[CHCHI/II\/'I, opsaMO OTHOCAMUXCA K BOIPOCY, WIH
oOyyaroeticss BoOOIIe HE MOKET UX JaTh, KAK U MOATBEPAUTh CBOH OTBET
(akTHICCKUMU TpuMepamMu. Takol OTBET ACMOHCTPUPYET HE3HAHHE 00Y-
YAIOLICrOCs MaTepHana JCKUUi, 6a30BOro y4eOHUKA U JAOMOJHUTCIBHON
auteparypel. OUCHKA «He 3a4menHo» CTaBUTCS TaKKe OOYUArOMIEMYyCs,
CIIUCABHICMY OTBCTHI Ha BOIMPOCHI U YUTAIOMICMY 5TH OTBCTHI 3K3aMCHATO-
Py, HE OTPBIBASICh OT TCKCTA, B CIIYYaAC, CCIIM OH HE MOXKCT OOBSICHHUTD HJIH
VTOUHHUTb, IPOYUTAHHBIN TakuM 00pa3oM Marepual

8.4 MeToauyeckne MaTepualibl, ONpeaeasiONiue NMPOouEAYPbI OLEHUBAHHUS 3HAHHH,
YMEHHH, HABBIKOB U ONBITA JeSITeJbHOCTH, XaPAKTePU3YIOIIHUX 3Tanbl (OPMHPOBAHHUS
KOMIIeTeHI U

Onenka 3HAaHUH, YMEHMIH, HABBIKOB, XapakKTepU3ylooInas 3Tanbl (HOPMHUPOBAHHS
KOMIIETeHIIMH 1o aucuuiimHe «buomorndeckas M (PU3KOUIOWAHAST XUMHS» TPOBOAUTCA B
dopMe TeKkyIel U IPOMEKyTOYHON aTTeCTALIUU.




KonTponb Tekymel ycrneBaeMocTd 00yUaroIuxcsi — TEKyIIasi aTTeCTalHs — IPOBOIUTCS
B XOZI€ CeMecTpa C LEeNbl0 OIpPEeAeNIeHUs] yPOBHA YCBOGHUS OOYyYalOIUMUCA 3HAHUIL,
dbopMHUpOBaHHUA Yy HHUX YMEHHH W HABBIKOB, CBOEBPEMEHHOT'O BBIIBJIICHHS IIPENOaBaTENIeM
HEOCTATKOB B TOATOTOBKE OOyYalOIMUXCs MW MPHHATUS HEOOXOAMMBIX Mep 10 ee
KOPPEKTHPOBKE; COBEPIICHCTBOBAHUIO METOAUKH OOyUEHUs, OpraHu3auuu yueOHOH padoThl U
OKa3aHHs 00YHArOIIUMCS HHANBUTY AJTbHON TTOMOLIH.

K xOHTpOMO Tekylel yCrneBaeMOCTH OTHOCATCA NMPOBEPKA 3HAHUHN, YMEHUU U HABBIKOB
00yHaromuxcst:

* Ha 3aHATHAX (OTPOC),

* 110 pe3yJbTaTaM MPOBEPKU KauecTBa KOHCIEKTOB JIEKL[UI U UHBIX MaTEpUaJIOB;

* [0 pe3yjbTaTaM oOT4YeTa OOYyYarIMuXcs B XOA€ HHIMBHIYAJIbHOH KOHCYJIbTALIHH
MIPEenoaBaTesisi, MPOBOJUMOM B 4YaChbl CAMONIOATOTOBKH, MO UMEKLIUMCS 3aJ0JDKEHHOCTSM.

KonTtpons 3a BbIMOJHEHHEM OOy4YarOIIMMHUCS K&KAOrO BUAa pPabOT  MOXKET
OCYLIECTBJISITECA MO3TAMHO U CIY>KUT OCHOBAHUEM MJI1 NPEIBAPUTENIBHOM aTTeCTaluu IO
TUCLIUIUTIHE.

IIpomexxyTouyHast aTrTectalus MO JUCLUIUIMHE IPOBOAUTCS C LENbIO BbISIBICHUS
COOTBETCTBUSI YPOBHS TEOPETUUECKUX 3HAHUN, MPAKTUYECKUX YMEHHUH M HaBBIKOB IO
mucunruinHe «Berepunapras mukpoOuonorust u mukojorusy Tpedosanusm PI'OC BO mo
cneunanbHocTh 36.05.01 «Berepunapus» B opme 3K3aMeHa.

DK3aMeH MPOBOAMTCS IMOCHE 3aBEPIIECHUs] W3y4YeHHs] AMCLUIUIMHBI B 00beMe padoueit
yuebHOI mporpammel. Popma mpoBeneHHs >K3aMeHa — YCTHBIH mo Owmmeram. OueHka Immo
pesyJbpTaTaM »5K3aMeHa — «HEYJOBJIETBOPUTENBHO», «YyAOBIETBOPUTENBHO», «XOPOLIO» U
COTJIIMYHOD.

Bce Bunbl TEKyIero KOHTPOIISL OCYIIECTBIISIIOTCS HA Ta0OpaTOPHBIX padoTax, a TakXkKe Mo
pe3yJbTaTaM JOKJIaa Ha HaAyYHOU CTYI€HYECKOH KOH(EePeHINH.

Kaxxnast ¢popma KOHTPOJSI 1O AMCLUIUIMHE BKIIIOYAET B ceOsl TEOPETHUECKHE BOIPOCHI,
MO3BOJISIFOIIME OLIEHUTb YPOBEHb OCBOEHUS OOYYAIOIIUMUCS 3HAHUN M MPaKTHUECKHE 3aJaHus,
BBITOJIHSIEMBIE TIO XOXy J1IaOOpaTopHON padoThl, BBIABIIOLINE CTENEHb CPOPMHPOBAHHOCTH
YMEHHUI U HABBIKOB.

IIpouenypa oOLEHNMBaHHUA KOMIIETEHIMH, OOYYalOIIUXCS OCHOBaHa HA CIEOYIOIINX
CTaHIapTax:

1. IlepnogudHOCTb POBEAEHHS OLIEHKH (Ha KaXKIOM 3aHSATHH).

2. MHOrOCTyneHYaTOCTh. OLEHKa (KaKk TpenojaBareieM, TaK M OOyYaroLUMHCS
NOATPYIIIBL, TPYIMIBI) U CAMOOIIEHKAa O0ydaromerocsi, 00CyKIeHUe Pe3yJbTaTOB M KOMILIEKCA
MED IO YCTPAHEHUIO HEAOCTATKOB.

3. ENUHCTBO MCMONB3yeMOH TEXHOJIOTUU AJIST BCEX OOYYarOIUXCsl, BBIOJHEHHE YCIOBUH
COMOCTABUMOCTH PE€3yJIbTaTOB OLICHUBAHUS.

4. CobmopeHne mOCIENOBAaTEIbHOCTH IPOBENEHNUS OLEHKH: MPEAyCMOTPEHO, HTO
pa3BUTHE KOMIIETEHLUI UIET MO BO3PACTAHUIO UX YPOBHEH CJIOXKHOCTH, & OLIEHOYHbBIEC CPEACTBA
Ha KK OM 3Talle yYUTBIBAIOT 3TO BO3PACTAHHUE.

Kpatkass  xapakrepucTuka NpOLEAypbl  peaju3aluud  TEKyLIero KOHTposisd U
NPOMEKYTOYHON aTTeCTallMi 1O JUCHHUIUIMHE Ul OLEHKH KOMIIETEHIMH OOyYaroluxcs
NpeACTaBIeHa B TAOIHULIE:

Ne HaumenoBaHnue Kpatkas xapaktepucTuka npoueaypl IIpencrasnen
/o OLIEHOYHOTI'O OLICHUBAaHUsI KOMIIETEHIUH ue
cpencraa OLIEHOYHOI'O
cpencrsa B
donne
1 YcTHBII onpoc YCTHBII ONMpOoC MO MPOLIEAIINM TeMaM JIEKIHH 1 | Bormpocs! o
7a00paTopHbIX paboT MOXKET TPOBOAWTHCS B | TeMam/paszzen




Hayvajie/KoHIe jJadopaTopHOl paboOThl B TEUCHHE | aM
10-15 w™uH. BbiOpaHHBII  TOpenogaBaTeieM | TUCIUTLIAHBI
o0yHaromuicss MOJKEeT OTBEYaTh C MeCTa JIOO y
JOCKH.

3a4eT IlpoBomutrcss B 3amaHHBI  CpPOK, corynacHO | Kommiiekr
rpaduky yuedbHoro npouecca. [Ipu BeICTaBIEHHH | BOMPOCOB K
OLICHOK VYHTBIBACTCS YPOBEHb MPUOOPETEHHBIX | 3a4UETy

KoMreTeHImi  oOyuaromerocs.  KommoHeHT
«3HATB» OLICHUBAETCS TEOPETUYECKUMU
BOIIPOCAMHM MO  COAEPKAHUK  TUCLIUILIUHBI,
KOMITOHEHTBI «YMETb» U «BJIAJI€Th» - MPAKTHUKO-
OPHEHTHUPOBAHHBIMU 33JaHUSMH.
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