MUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUA
POCCUNCKOU ®EJEPALINU
®denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaATENBLHOE YUPEKICHUE
BBICIIETO 00Opa30BaHuUs
«JATECTAHCKHUI T'OCYJJAPCTBEHHBIN YHUBEPCUTET»
buonoruyeckuii pakyapTer

PABOYAA ITPOI'PAMMA IUCIUITJIMHBI
METO/Ibl IOUYBEHHOM BUOXUMHNH

Kadenpa omoxumun u 0mopusnku 0Mo10ru4eckoro paxkyabrera

Oo0pa3oBaresibHas NporpaMmma 0aKajgaBpuara

06.03.02 ITouBoBeaeHME

HamnpasnenHocts (mpoduiisb) mporpaMmbl
3emMenbHbBINA KalacTp U cepTU(UKAIUS TTOYB

®dopma oOyueHus
Ounas

CTaTyc JUCHUITIIINHBI: Q)aKYHBTaTI/IBHaH JUCHUITIINHA

Maxaukana, 2022



Pabouas nporpamma aucuuniuner « MeTob! TOYBEHHON GHOXUMHUIY COCTaBJIeHa B
2022 roay B coorBercTBHH ¢ TpeGosanusmu OIOC BO — OakanaBpuar 1o Harpas-
Jennio noarorosku 06.03.02 [Mouysosenenue ot 7 aBrycra 2020 roma Ne 919.

Paspabotunk(n): kadeapa Guoxumun u Onodusuku, Acraesa M.J1., .6.H., TOILEHT
Kaeapsl GHOXUMUM 1 GHOBU3HKH

PaGouas nporpamma aucrmminms o100peHa:
Ha 3ace/1aHuK Kaeapbl GHOXHUMHUM U GHODUIUKH OT « N » w 2022 r., nporo-

KoJ1 Ne }

3aB. Kadeapoii % Z_ Xanunos P.A.

Ha 3ace/laHui MeToiM4YecKoil KOMHCCHH GHOIOrMYeCKOro ¢akynbrera ot 23 mapra
2022 r., mporokon Ne 7

Ilpencenarens P4 % Pamaszanosa I1.B.

PaGouas nporpamma nuctmnanms! cornacopana c y4eOHO-MEeTOIMYECKUM YIIpaBie-
HueM 31 mapta 2022 .

Havanpnux YMY [ 2? [acanramxuesa AT,



AHHOTauMs padoveil MPOrpaMMbl IUCHUILIHMHBI

HucrumirHa « MeToIbl TOYBEHHON OMOXUMHHY» OTHOCUTCS K (paKyIbTaTHB-
HBIM JUCIHUILIMHAM O00pa30BaTEIbLHOM IMporpamMMbl OakajaBpuaTa IO HarpaBlie-
auro 06.03.02 [TouBoBeeHueE.

JlucrmiuinHa pean3yercs Ha OMoJIoTHYecKoM (akyiabTeTe Kadeapoi ouo-
XUMUHU U OMO(PHU3UKH.

ConepxaHne MUCHIUILIAHBI OXBAaTHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C CO-
BPEMEHHBIMHU TPEACTABICHUSIMUA O TPHUPOJIC TYMYCOBBIX BEIIECTB (TYMHHOBBIX
KHUCIIOT, (PYJTBBOKHCIIOT, TYMHUHOB), BBISICHCHHE XapaKTepa HAKOIUICHUS U Pa3jio-
JKEHUSI OPTaHMYECKOTO BEIIECTBA B €CTECTBEHHBIX M OCBOCHHBIX IMOYBAX Pa3IMy-
HBIX MPUPOTHO-KIMMATHYECKUX 30H, 3HAKOMCTBO C OCHOBHBIMH METOJAaMHU OMO-
XUMHH, BBISCHCHHH POJM OPTraHWYCCKUX M TYMYCOBBIX BEIIECTB B IIOYBOOOPA30-
BaHMH, B (POPMUPOBAHUH IOYBEHHOH CTPYKTYPBHI.

JlucuuminHa HarelneHa Ha (OopMHpOBaHHUE CIICAYIOIMMX KOMIIETCHIIMM BBI-
MyCKHHUKA: YHUBepcanbHbIX — YK-1; npodeccuonanpabix — [1K-2.

[IpenogaBanue AUCIUIUIMHBI MPETyCMAaTPUBACT MPOBEACHUE CIICTYIOIINX
BUJIOB YUCOHBIX 3aHSATHM: JICKIIUH, CAMOCTOSATENIbHAS padoTa.

PaGouast mporpaMma AUCIUIUIMHBI MIPEAYCMATPUBAET MPOBEICHUE CICAYIO-
IIIUX BUJOB KOHTPOJIA YCIIEBAEMOCTH B (hOpMe KOHTPOJBHBIX PabOT, KOJUIOKBUY-
MOB ¥ TIPOMEKYTOUYHBIN KOHTPOJIb B hOpME 3a4eTa.

O6bveM aucuurinHbl 1 3aueTHast eqUHUIA, B TOM Yncie 36 akageMUIeCKIX
9acoB IO BUJIaM y4eOHBIX 3aHATHIA
a) oyHas (popma 0OyUeHHUs

YyeOHble 3aHATHS
B TOM YMCJIE:

®opma npome-
KYTOYHOM at-

§ KonTaktHas padora obyuaromuxcs ¢ npenogasarenem | CPC, B TeCTaluH (3a-
2] o W3 HUX TOM ver, mudde-
3 § g Jlex- | Jlabopa- | Ilpaktu- | KCP | xoHcynp- | 4HcClie PEeHIUPOBaH-
& 2 185051 TOpPHBIE YECKHE Talnu JK3a- HBIA 3a4eT, JK-
3aHATUSA | 3aHATUSA MEH 3aMeH
6 36 | 24 24 12 3auer




1. Illesn ocBOeHUS TUCIHUILIMHbBI

LemssMu OCBOSCHHS AUCIUILINHEI «MeTOIbI TOYBEHHON OHMOXHMHUNY SIBJISCT-
Csl 3HAKOMCTBO CTYJICHTOB C OMOXMMHYECKUMU METOJAaMU, UCTIONb3YIOIUMUCS TSI
XapaKTePUCTUKUA OUOJIOTUYECKON aKTUBHOCTHU MOYB U €€ U3MEHEHUI 1o ACCTBU-
€M aHTPOTIOTEHHBIX (DAKTOPOB.

2. Mecto nucunimuinabl B cTpykrype OIIOII 6akanaBpuara

Hucruminaa «MeToJibl MOYBEHHOW OMOXMMHMY» OTHOCUTCS K (paKyJIbTaTHB-
HBIM JUCHUIUIMHAM 00pa30BaTeIbHOM MporpamMMbl OakaiaBpuaTa MO Hampasie-
auto 06.03.02 ITouBoBeneHue.

JIiist ocBoeHMS Kypca HeoOXoamma JoJhKHasi 00IeOnoIornieckas 1 XuMHu-
YecKasi MOJArOTOBKA (MPOXOXKICHUE TaKUX JUCIMIUIMH Kak 00Iasi, opraHnyeckas,
aHaNMUTHYeCKass W (PU3KOJIJIOUIHAS XUMHsI, TTOUBCHHAS OMOXUMMSI, METOMBI (pHU3u-
KO-XHUMHYECKOTO aHanm3a). OcBoeHre JaHHOW AUCITUILUIMHBI HEOOXOAUMO IS TI0-
CJICTYIONIETO N3YUYEHUST OMOJIOTHH U XUMHUH TIOYB.

3. Komnerenuuun oOydawiunerocsi, (popmupyemMbie B Ppe3yJibTaTe OCBOCHUS

AUCHMILUIAHBI (MepeYeHb IIAHNPYEMbIX Pe3yJIbTaTOB 00y4YeHHUs).

Kox v HaumenoBa- Kox v HaumenoBa- Ilnanupyemble IIpoueaypa
HHe KOMIIETeHIIUH | HHEe HHAMKATOpA /10- pe3yabTaThl OCBOEHUS
u3 OIIOII CTHKEHUS KOMIIe- o0yueHust
TeHUHH (B COOTBET-
creun ¢ OITOII)

YVK-1 b-YK-1.1. Anaiiu3u- | 3HaeT: OCHOBHBIE METOJbI | YCTHBIM |
Cnoco0OeH OcCyIIecTB- | pyeT 3a/1auy, BbIIENAS | KpUTHYECKOTO aHalH3a; METO- | MUChbMEHHBII
JISITh TIOUCK, KpUTHYE- | ee Oa30BbIE COCTaB- JIOJIOTUI0 CHUCTEMHOIO IMOJXO- | OMpPOC
CKMI aHaJIu3 M CUHTE3 | JISIOLIKE. Jla, TPUHIMIBI HAY4YHOr'O II0-
uHpopMaluu,  Ipu- 3HaHUS;
MEHSTh  CHCTEMHBIH Ymeer: npou3BOIUTH aHAIIN3
MOJXO Uil PEUICHUS SBJICHU U 00padaThIBaTh I0-
MOCTaBJIEHHBIX 33]1a4 JTy4eHHBIC PE3yJIbTaThl, BBISB-

JATH TPOOJEMHBIE CUTYaIlUH,

UCIIONB3yslT METOJAbl aHalu3a,

CMHTE3a U  aOCTPaKTHOTO

MBIIUICHHUS; UCIOJIb30BaTh CO-

BpEMEHHBIE TEOPETHUECKUE

KOHIENIUN 1 OObSICHUTEIbHBIC

MOJCNIU Tpu aHaim3e HH)Op-

MaIuu;

Baaneer: HaBbIKaMM KpuUTHYE-

CKOT'0 aHaJIn3a.
[1K-2 [1K-2.1 Opranm3anmst | 3HaeT: TepevYeHb WCXOJIHBIX | YCTHBIN U
Opranuzanus TmoJe- | MOJEeBBIX padoT mpu MaTepuaioB,  HEOOXOJUMBIX | TUCHMEHHBIN
BBIX pa0OT MpH TMPO- | IPOBEICHUH MMOYBEH- | JJIS TIOJITOTOBKH U MPOBEJIEHUS | ONPOC
BEJICHUM TOYBEHHBIX | HBIX OOCIIEJOBAHUN. MOYBEHHOTO 00CIIe/IOBAHMS,
obcnenoBaHuM YMeer: OCyHIECTBISITH BBIOOD




METOJIMK W TPOBEACHUS J1abo-
PaTOPHBIX aHAJIU30B C yYETOM
OCOOCHHOCTEH  HCCIEeAyeMBIX
MOYB;

Baapeer: meTonamu u3yueHus
COCTOSIHMSI TIOYBEHHOI'O  IIO-
KpOBa HCCIIElyeMOH TeppUTO-
pUU [0 HMEIOUIMMCS KapTo-
rpaduyecKkum MaTepuasam,
JTUTEPATypHBIM U  (POHIOBBIM
HCTOYHUKAM.

4. O0beM, CTPYKTYpa M coJepKaHue JUCIHUILIUHBI.
4.1. O0beM IHCIUINIMHBI COCTaBIIIeT 1 3adeTHas enuHUI, 36 aKkagEcMHYECCKHX Ya-

COB.
4.2. CTpyKTypa IACLUILUINHBI.

4.2.1. CTpyKTypa IUCHMIUIMHBI B OYHOU opMe.

Buabl yueOHo# padoThl, BKJIIOYasi caMo-
CTOSITEJILHYIO Pa0OTY CTY1€HTOB (B 4a-
cax)
o & & = & DopMbI TEKYLIET0
= © o = 2 KOHTPOJISl ycneBa-
Pa3nesibl M TeMbI 9 ) ] 2=
= = > 2 =, €MOCTH U NpoMe-
Ne JUCHHUILIAHBI 5 = £ 05 =R s = .
&) = g = o = & & F| KYTOYHOH aTTe-
n/n 10 MOAYJISIM g 2 E S = 5 o
5 = = S E g R = CTaluu
= E = 2 Qg
< =) S &=
] =) s Q9
=) ® -
= = O
Moayas 1. MeToabl NOYBeHHOW O0HOXUMHM
1 Beenenne B mouBeHHYIO | 6 4 2 VcTHBIIT u
OMOXMMHIO MUCbMEHHBIN
2 buoxumuueckue  MeTozmnl | 6 4 2 OIpOC, COCTaB-
OIpeeIeHUs oromaccsl neHue pedepa-
MHKPOOPTaHU3MOB B TIOYBE. TOB U JIOKJIQJIOB,
3 Huddepenumnanus Oakre- | 6 4 2 pabota Ha KOM-
puit o I'pamy 6e3 okparu- NbIOTEpE BO
Banus. IIpoBenenue Ouo- BHEy4eOHOE
XUMUYECKHX TECTOB. Bpems.  Keiic-
4 buoxumunueckue mnpuszHaku | 6 4 2 | meron. [lenosas
JUIS BUJIOBOM HJICHTU(HUKA- urpa.
AU JPOKKEN Dopmel poMe-
5 depMeHTaTHBHAS  aKTHB- | 6 4 2 JKYTOYHOH aTTe-
HOCTb I10YB. CTallMM: KOJJIO-
6 OmnpeneneHne MHUKPOOHBIX | 6 4 2 KBUYMBI, BbI-
(U3HONIOTHYECKH aKTUBHBIX MOJTHCHUEC KOH-
BELLECTB B [IOYBE. TPOJIPHBIX 3a/1a-
HUM, COCTaBIIE-
Hue pedepaTon
(3CCE), unrep-
aKTUBHBIE (Pop-
MBI OIIpoca, Jie-




JIOBasl UTpa.

Umoeo no mooyno 1: 24 12

HNTOI'O: 24 12

4.3. Conep:kaHue TUCHUIIMHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3aejiam).
4.3.1. Coneprxxanue JIeKIIMOHHBIX 3AHATHI 10 JTUCHUILUIAHE

Mooyne Nel. MemooOwvl noueeHHOU OUOXUMUU.

Tema 1. BBeaeHue B H0YBEHHYI0 OMOXUMHUIO

Ilenn u 3agauyn MOYBCHHOM OMOXMMHM. 3HAYCHHE ITOYBCHHON OMOXUMUH
JUTSL pa3BUTUS ITOYBOBENCHUS. XapaKTEPUCTUKA OCHOBHBIX Pa3/IeJI0B OMOXUMUMU.

Crnenudpuyeckue u Hecnenupuueckrue OopraHuvecKue BellecTBa moys. Mc-
TOYHHKM HeCHEeUU(UUECKUX OpraHu4ecKkux BemiecTB. KolnyecTBEHHOE COOTHO-
HIEHUE TPYIIN Hecnenu(pUUecKuX OPraHUYeCKUX BEIIECTB. A30TCOAEpXkallhe He-
cenu(uuecKkue OpraHuuecKrue BEeIeCcTBa.

Tema 2. bBnoxumu4yeckue MeToAbl onpeaeeHnsi 6MOMaccbl MUKPOOPra-
HHU3MOB B IOYBeE.

OyMUTALIUOHHBIA METO/.

PeruaparaiinOHHBIA METO/I.

KuneTtndeckue METOIBI.

Tema 3. luddepenuuanusa O0axkrepuid mo I'pamy 0e3 oxkpamuBaHus.
IIpoBeneHue OMOXMMUYECKUX TECTOB.

Tect Ha okcuaasy.

OxucauTeabHO-PEPMEHTATUBHBIN TECT HA UCMOJb30BAHUE TIJIIOKO3bI (TECT
Xbto-Jledcona).

Tect Ha KaTanazy, HyKJ€asbl, ypeasy.

TecT Ha ne3aMuHUpOBaHUE (PeHUITAIAHWHA, ApTUHUHIE3aMUHA3y, Ha JIeKap-
OOKCHMIIa3bl AMUHOKHCIIOT.

TecT Ha Hcnonp30BaHKEe PymMapaTa B aHAIPOOHBIX YCIOBUSIX.

Peakuuns Borec-IIpockayapa.

Tect Ha numnasly, NPOTEMHA3bI, TUACTA3Y (aMUIIA3Y).

TecT Ha UCIOJB30BAHKE YIJIEBOJOB U OPraHUYECKUX KUCIOT.

Tema 4. buoxumuyeckue NPU3HAKU IS BUAOBON HACHTH(PUKALMU
APOxKen

['unponn3 MoueBHHBI (Ypea3HbIN TECT).

I'maposns xematuna.

Pacmerienue apOyTuHa.

Pacmiennenue xupa.

O6pa3oBaHUE KHUCIIOT.

OO6pazoBanue >pupoB.

OO6pa3oBaHNe KpaxMaaono00HBIX COCTUHCHHUH.

MoHocaxapuaHbIi COCTaB BHEKJIETOYHBIX ITOJIMCAXAPUJIOB.




Tema 5. @epMeHTATHBHASL AKTUBHOCTD I0YB.

Oxcunmopenykrassl (kKaTtajasza, JETUAPOreHa3bl, MEpOKcHaa3a, MoJudeHo-
JIOKCHUa3a, HUTpaTpelyKTa3a, HUTPUTPEAYyKTa3a, cyib(aTpeaykrasa, cyabpumok-
cuaasa, peppupeaykrasa).

['unponassl (MHBEpTa3a, ypeasa, mpoteasbl, pocdarassl, HeiIoIa3a, aMmuia-
3bl, HykJsea3sl, AT®a3a, apuicynbarasa, riryraMuHasa, acliaparunHasa).

AnrmmukanvoHHsle  MeToabl. OIpenelieHHe HWHTEHCHUBHOCTH  Pa3IoKEHUS
HeUTrNI03bl. OnpeneieHne MHTEHCUBHOCTH HAKOIUIEHUS CBOOOJHBIX aMUHOKHC-
JIOT.

Tema 6. Onpenesienne MUKPOOHBIX (U3HOJOTHMYECKH AKTHBHBIX Be-
IIeCTB B IIOYBe.

AMuHOKHUCIOTEL. Metoa xpomarorpaduu. Pa3neneHrne aMUHOKHCIOT Ha CH-
aydoure.

Hyxneunnossie kucnotsel. Meron onpenenenust JJHK B mouse. Meron onpe-
nenenuss PHK B mouse.

Omnpenenenne AT® monudepun-noundepazHbM METOIOM.

MypamoBast Kuciora.

5. Odpa3oBaTejibHbIE TEXHOJIOTHH

B cootBerctBum ¢ TpedoBanusmu @PI'OC BO no HanpaBlieHHIO TOATOTOBKU
peann3anusi KOMIIETEHTHOCTHOTO MOJAXO0Ja JTUCUUILIMHA MPEyCMATPUBAET MIHUPO-
KO€ HCIO0JIb30BaHUE B YYEOHOM IPOIIECCE aKTUBHBIX U MHTEPAKTUBHBIX (OPM TIPO-
BEJICHUS 3aHITUN (pa300p KOHKPETHBIX CHUTYyallud, JeKIus-Oecena, JeKIus-
JIMCKYCCHS, JTEKIMSA-KOHCYIbTallUs, IPOOIeMHast JICKIUS, JICKIMA-BU3yaau3alus) B
COYETAaHUU C BHEAYJIUTOPHON pabOTOM C 11eJIbl0 (POPMUPOBAHUS U PA3BUTHUS MPO-
(heCcCHOHAIBHBIX HABBIKOB 00YYaOIINXCS.

VY nenbpHBIA BeC 3aHATUN, TPOBOJUMBIX B MHTEPAKTUBHBIX (popMmax, orpeze-
JISIETCS TJIABHOU TEJIbI0 TPOTPaMMbl, 0COOEHHOCTHI0O KOHTUHIE€HTa O00y4YaroIInXCs,
U B IIEJIOM B y4€OHOM TIpOIIecce MO JaHHOW AUCIIUIUIMHE OHU JIOJKHBI COCTaBIISATh
He MeHee 14 yacoB aynuTopHbBIX 3aHsaTHH. [0 nucnummuHe npeaycMOoTpeHbl 3aHs-
THS B UHTEPAKTUBHBIX (hOpMax, /i€ BO3MOKHO TPUMEHEHHUE CIIETYIONTUX METOIOB:
JUCKYCCUH, 1e0aToB, Kelic-MeToa, METOIa «MO3TOBOTO IITYPMay, EJI0BOW UTPHI.

6. YueOHO-MeTOAUYECKOE 0OecledeHrne CaMOCTOATEeIbHOM padoThl CTy-
JI€HTOB.

CamocrosiTenbHast paboTa CTy/IeHTa HaJl TNIyOOKUM OCBOEHUEM (HDaKTUUIECKO-
ro Marepuaia OpraHu3yeTcs B MPOIECCE MOATOTOBKH K MPAKTUYCCKUM 3aHITHSM,
10 TEKYILEMY, IPOMEKYTOUHOMY U UTOTOBOMY KOHTPOJIIO 3HaHUM. [IponyieHHbIe
JIEKIIUK 0TpadaThIBAIOTCS B popMe COCTaBJICHUS pedepara 1o MponmymeHHON TeMe.

3amaHus Mo CaMOCTOATENbHON paboTe pa3sHOOOPA3HBI:

— 00paboTka ydyeOHOro maTepualia o ydeOHUKaM M JEKUUAM, TEeKyIIeMY,
MMPOMEKYTOYHOMY M UTOTOBOMY KOHTPOJIKO 3HAHUW IO MOIYJIbHO-PEUTHHTOBOM
CUCTEME;

— TOMCK M 0030p MyOJHMKAUN M 3JEKTPOHHBIX UCTOYHUKOB MH(OpManuu



IIpU MTOATOTOBKE K 3aHATHIM, HallMCaHUH pedepaTos;

— paboTa ¢ TecTaMu U KOHTPOJbHBIMU BOIIPOCAMU IPU CaMOIIOATOTOBKE;

— 00pa0oTKa M aHaJM3 CTaTUCTHUUECKUX U (PAKTUYECKUX MATEpPHAJIOB, CO-
CTaBJICHUE BBIBOJOB Ha OCHOBE IIPOBEACHHOIO aHAJIN3A.

6.1. IlpumepHbIi NepevYeHb BOMPOCOB JJIs1 CAMOCTOSITEILHO PadoThl CTYy/I€H-
TOB

1. Xapaktepuctrka 0€IKOB Kak HeCTeU(UIESCKIX KOMIIOHEHTOB TIOYB.

2. XapakTepucTrKa yIrJIeBOIOB KaK HECTEIU(UIECKUX KOMIIOHEHTOB MOYB.

3. XapakTepucTuKa JUMUI0B KaK HECTICIM(PUICCKUX KOMIIOHCHTOB TTOYB.

4. XapakTepuCTHKa HYKJIEHHOBBIX KHUCJIOT KaK HECTCHH(PUICCKUX KOMIIO-
HEHTOB ITOYB.

5. 'yMUHOBBIE KUCTIOTHI — CTIEU(UICCKHIE KOMITOHEHTHI ITOYB.

6. Xpomarorpadus. [Ipunmun metosa.

7. Xpomatorpadus. Bunsl xpomartorpadum.

8. ®epmenTbl. OCOOEHHOCTH CTPOEHUSI, CBONCTBA.

9. Crpoenne AT®. 3naueHue ATO.

10. Metoap! onpeneneHus coaepKaHus aMUHOKUCIIOT.

Pe3ynbpTaThl caMOCTOSTENbHOM paOOThl YYUTHIBAIOTCS NIPU aTTECTAIlUU
ctyaeHTta. [Ipu 3TOM TPOBOASATCS: TECTUPOBAHHE, OMPOC HA CEMHHAPCKHUX H
MPAKTHYCCKUX 3aHITUIX, 3aCAYIIUBAIOTCS JOKJAAbI, MPOBEPKa MHCHMEHHBIX
paboT u T.A.

7. ®OHJ O1LIEHOYHBIX CPEACTB /sl MPOBeIeHUsI TEKYIIEro KOHTPOJIs ycrneBae-

MOCTH, IPOMEKYTOYHOM aTTeCTALMHU 110 UTOTaM OCBOEHUS IMCLHMIIJIMHBI.

7.1.1. [lpumepnas TemaTuka pedepaTon

1. MeTtob! onpesiesieHnst IEPBUYHON CTPYKTYpPhI OCIIKOB.

2. lomenHasi opraHuzanusi OEIKOBBIX MOJIEKyd. THIbI, OHoIoTMYecKas IeIeco-

00pa3HOCTh.

Hyxneozunrpudocdarsl Kak HCTOYHUKHN 3HEPTUN B KUBBIX CHCTEMAX.

4. Ponb mukamueckux GopM HYKJIEOTHAO0B B OCYLIECTBICHUU ME€pelayll CUTHAJIOB
B KIIETKY.

5. Ponp npou3BOHBIX HYKJIEOTHIOB B MOCTPOEHUU U (PpyHKIMoHMpoBanuu HA /-
3aBHCHMBIX JIETUIPOTeHA3.

6. Posb mpou3BOAHBIX HYKJICOTHAOB B MOCTPOEHUH U PyHKIHoHUpoBaHun DA /-
3aBHCHMBIX OKHCIHTEIHFHO-BOCCTAHOBUTEIBHBIX ()EPMEHTOB.

7. Yposuau kommaktuzainuu JJHK.

8. Crpykrypa u ¢pynkuuu TPHK.

9. Crpyxkrypa u ¢pynkiuu pPHK.

10.Ompenenenre kuHETHUECKUX KOHCTAHT (MeTon JlaitnyBepa-bepka).

11.JIunu bl KIIETOYHBIX MEMOpaH.

12.buonornyeckue MeMOpaHbl U UX POJIb.

13.Metoabl Ucclie0BaHNU OMOXUMHUECKHX MPOIECCOB B MTOYBAX.

w



14. BUOXMMUYECKU COCTaB PA3IUYHBIX BUIOB ITOYB.
15.I'unoTe3pl r'yMmycooOpa3oBaHuUsl.

16.I'ymycoBbI€ BellleCcTBa OYB Pa3HbIX BUJIOB.
17.Ponb rymyca B CTAHOBJIEHUU TUIOAOPOIUS MOYB.

7.2.2. [lpumepHbI NIepevyeHb BOMPOCOB K 3a4€Ty MO BCEMY KypCy
Lenn u 3aga9n TOYBEHHON OMOXHMHUH.
3HadeHHE MOYBEHHON OMOXUMUU JIJIS PA3BUTHS TTOYBOBEICHUS.
XapakTeprucTrKa OCHOBHBIX Pa3/iejioB OMOXUMUH.
Crnennduieckue u HecelupuIecKre OPraHnueCKUe BEIeCcTBa MOYB.
HcTtounnky HecTenu(UIECKIX OPraHUIECKUX BEIICCTB.
KonmdecTBeHHOE COOTHOIIIEHUE TPYMI HECTeMU(PUICCKUX OpraHuye-
CKHX BEIIECTB.
7. A3sotconepxkaliue HecrienuPpUIecKue OpraHundecKre BeIecTBa.
8. @®yMHranMoOHHBIN METO/I.
9. PerumpaTaniuoHHBIA METOJ.
10. Kunernyeckue METOBI.
11. Tect Ha okcHmasy.
12. OxwucnautenbHO-(HEPMEHTATUBHBIA TECT HA HCIOJb30BAHUE TIIFOKO3bI
(tect Xbro-Jledcona).
13. Tect Ha karana3zy, HyKJeasbl, ypeasy.
14. Tectr Ha ae3aMuHHUpOBaHUE (hEHUJTATAHWHA, APTHHUHAE3aMUHA3Y, Ha
nexapOOoKCcHIa3bl aMUHOKHUCIIOT.
15. Tect Ha ucnoap3oBaHue (pymapara B aHadPOOHBIX YCIOBUSIX.
16. Peaxnus Borec-IIpockayapa.
17. Tect Ha nunasy, IpoTeUHa3bl, JUacTa3y (aMuiasy).
18. Tect Ha UCOIB30BAHUE YTICBOJIOB U OPTaHUYECKUX KUCIIOT.
19. Tuaponu3 MoueBUHBI (ypea3HbIA TECT).
20. T'maponus kelaTuHa.
21. Pacmieruienue apOyTHHA.
22. PacmieruieHue xupa.
23. OOpa3oBaHHE KUCIOT.
24. OO6pazoBaHue >(hUpOB.
25. OOpa3oBaHHE KPaxMaJoOTOJ00HBIX COSTUHEHUH.
26. MoHocaxapuIHBII COCTaB BHEKJICTOUHBIX MOTMCAXaPHUIOB.
27. OxkcupopenykTassl (KaTajlaza, IEeTHAPOTeHa3bl, MepoKCuaa3a, moaude-
HOJIOKCH/a3a, HUTpATpelyKTa3za, HHUTPUTPEAyKTa3a, CyabpaTpenyKrasa,
cynbuaokcuaaza, Geppupeaykrasa).
28. T'maponasbl (MHBepTasza, ypeasa, mpoTeasbl, QocdaTasbl, LeIUI0Ia3a,
amuiasbl, Hykieasbl, AT®aza, apuicynbdarasa, riryraMrHasa, acriaparmia-
3a).
29. AnmnmkanmoHHbie MeTozbl. OmpeaesieHne MHTEHCUBHOCTH paslioKe-
HUS 1eJUTI0036l. OnpeneneHne WHTEHCUBHOCTH HAKOIUJICHUS CBOOOJHBIX
AMUHOKHUCJIOT.
30. AmuHokucnoTel. Meron xpomarorpaduu. PazneneHue aMUHOKHCIOT

ook wnE



Ha cuinydore.

31. Hyxneunossie kuciotel. Meton ompeaenenust [JHK B mouse. Meton
onpenenenus PHK B mouse.

32. Omnpenenenue ATO monudepuH-nonubepa3sHbIM METOIOM.

33. MypamoBas KucJIOTa.

7.3. Meronuueckue MaTepHualbl, ONpeesIore MpoIeaypy OlICHUBaHUS 3HAHUMH,
YMEHUH, HABBIKOB U (WJIM) OMBITA ACATEIBHOCTH, XapaKTEPHU3YIOIINX 3TaIbl (op-
MHUPOBaHUS KOMITETECHITUH.

OOmmii pe3yabTaT BEIBOAUTCS KaK WHTETpajbHAs OIEHKA, CKJIaJbIBAIOIIAS U3 TE-
Kymiero KouTpoJsi — 40% u mpomexxyTouHoro koHTpos — 60%.

Tekymuii KOHTPOJIb 110 AUCUUILINHE BKIIOYAECT:

— nocemenue 3adsaTuii — 10 6asos,

— y4acTue Ha MpaKTUYeCKux 3aHatusx — 40 6aos,

— BBITNIOJIHEHUE JabopaTopHbIX 3a1anuii — 0 6aos,

— BBITNIOJIHEHUE JOMAIIIHUX (ayTUTOPHBIX ) KOHTPOJIbHBIX padoT — 50 6aios.
[IpomekyTOUHBIN KOHTPOJIb IO TUCHUILIMHE BKIIIOYAET:

— YCTHBIY OMpoC - 0aJios,

— MUChMEHHas KOHTpOJIbHAsI pabota — 50 6asos,

— TectupoBanue — 50 6aIoB.

8. YueOHo-MeTOIUYECKOE 00ecTiedeHne T CIUILTHHBI
a) aapec caiita Kypca
He c(hOopMHUpPOBaH

0) ocHOBHasl JIMTEpaTypa:

1. Metoasl mouBeHHOW MHUKpoOHosoruu u ouoxumun: Yueb./Ilox pex. . I'. 3Bs-
ruaresa. —M.: zn-Bo MI'Y, 1991.— 304 ¢: un. ISBN 5—211—01675—0.

2. EMenssaoB B.B. bruoxumus [3nekTpoHHBIN pecypc] : yueObnoe mocodue / B.B.

EmenssinoB, H.E. MakcumoBa, H.H. Mouynbckasd. — OJNEKTPOH. TEKCTOBBIE
nanHble. — ExatepunOypr: Ypanbckuil henepanbubiii yausepcutet, 9bC ACB,
2016. — 132 c¢. — 978-5-7996-1893-3. — Pexum moctyma:

http://www.iprbookshop.ru/68228.html

3. Auapycenko C.®D. buoxumust 1 MoJekynsipHass Ouonorus [DIEKTPOHHBIN pe-
cypce] : yueObHO-MeToauueckoe nocodue / C.d. Anapycenko, E.B. Jlenucosa. —
DOnexTpoH. TekcToBble naHHble. — CraBpomnosb: CeBepo-KaBkasckuii ¢ene-
panbHbId yHUBepcuteT, 2015. — 94 c. — 2227-8397. — Pexum pocrtyna:
http://www.iprbookshop.ru/63077.html

4. buonornueckas XxuMus [IneKTpoHHBIN pecypc] : yueobnuk / A.J[. TaranoBud [u
1p.]. — DNEKTPOH. TEKCTOBbIE AaHHbIe. — MuHCK: Bpimiimas mikosna, 2013.
— 672 C. — 978-985-06-2321-8. — Pexum JOCTyma:
http://www.iprbookshop.ru/24052.html

5. bepesoB T. T. buonornueckas xumusi / T. T. bepesos, b. ®. KopoBkuH. — 3-¢
u3]1., nepepad. u aom. — M.: Menununa, 2004. — 704 c.



http://www.iprbookshop.ru/68228.html
http://www.iprbookshop.ru/63077.html
http://www.iprbookshop.ru/24052.html

6. buoxumus: kpaTkuii Kypc ¢ ynpaxHeHusMH U 3anadamu / nox pen. E. C. Cese-
puna, A. f. Hukonaesa. — M.: I'D0OTAP-ME]], 2001. — 448 c.

7. buoxumus / mox pen. E. C.Cesepuna. — M.: I'DOTAP-Menua, 2005. — 784 c.

8. Komos, B. I1. buoxumus: yue6. qist By30B / B. I1. Komos, B. H. IlIBenoBa. — M.
Hpoda, 2004. — 638 c.

9. Jlenunmxep, A. OcHoBbl Omoxumuu: B 3-x T. / A. Jlenunmxep. — M.: Mup,
1985.

10. Hwukonaes, A. 5. buonornueckas xumust: yue6. / A. 5. Hukomnaes. 3-e usm.,
nepepab. u gomn. — M., 2007. — 568 c.

11. DOwmmpOekoB, 3.3. OcHOBBI OMOXUMHUU: yd. mocooue / 3.3. DMupOekoB, A.A.
OmupOexoBa, H.K. KimnuxanoB. — Pocros-Ha-Jlony: W3a-Bo Cesepo-
KaBka3ckoro Hayd. nieHTpa BbICII. 1IK0JIbI, 2006. — 520 c.

12.  MapteinoBa H.A. Xumus moyB: opraHu4eckoe BEIIECTBO MOYB: Y4eOHO-
Meroanueckoe nmocooue / MapteinoBa H.A. — Upkyrck: U3n-sBo UT'Y, 2011. —
255 c.

13.  Opnos J.C. I'ymycoBble KUCIOTHI NMOYB U 00Iasg Teopus TyMUPHUKAUUA —
M.: U3n-80 MI'Y, 1990. — 325 c.

14.  Opnos [.C., CanoBuukona JIL.K., CyxanoBa H.M. Xumus nous — M.: Beic-
mias mkoia, 2005. — 558 c.

0) 10MOJIHUTEIbHAS JIUTepaTypa:

1. Basumnosa T.I1., EBcradbena O.JI., buoxumus B Bompocax u oTBeTax: YdeOHOE
nocobue A cTyJaeHTOB Me. By3oB. — M.: BEJIU, 2005. — 128 c.

2. Komeman 4., Pém K.-I'. Harnsaauas ouoxumust: [ep, ¢ Hem. — M.: Mup, 2000. —
469 c.

3. Dmupbexos, 3.3. [Ipaktukym o Onoxumuu: yd. nmocodue. [lepepad. u gom. usz-

nanue / 3.3. Dmupoexon, H.K. Kinnuxanos, A.A. DmupoekoBa. — PocTos-Ha-

Hony: N3n-so CKHIL BIII, 2005. — 228 c.

Huxonaes A.S. buonornueckas xumus. — M.: Beicias mikoia, 1989.

CrenanoB B.M. Ctpykrypa u pynkiuu 6enkoB. — M.:Bricmias mikona, 1996.

Owmnmnosud, FO. b. OcHoBBI Onoxumuu: y4ed. sl XUM. U OUOJI. CHell. Te.

yH-TOB ¥ UH-TOB / }O. b. ®ununmosud. 4-¢ u3z., nepepad. u gom. — M.: Arap,

1999. - 512 c.

7. Tlono A.W. I'yMuHOBBIE BelleCTBa: CBOMCTBA, cTpoeHue oopazoBanue — CIIO:
N3n-Bo C-IlerepOyprckoro yHuBepcurteta, 2004. — 248 c.

8. IlepeBepser B.H. buoxumus rymyca u azora nouB Konbckoro momyoctposa. —
JI.: Hayka, 1987.—304 c.

o o b

9. Ilepeyensb pecypcoB MH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH «UH-

TepPHeT», He0OXOAUMBbIX /IJIS OCBOECHHS TN CHUTLITUHBI.

1. www.molbiol.ru; http://www.nature.web.ru;

2. DIEKTPOHHBIE O00pa3oBaTENbHBIE pPECypchl OOpaszoBaTenbHOro cepepa 'Y
edu.dgu.ru

3. DJIEKTPOHHBIE 00Pa30BATEIBHBIC PECYPCHI PETHMOHATBLHOTO PECYPCHOTO IEHTpa
rrc.dgu.ru



4. snekTpoHHBIE 0Opa3oBarenbHbIe pecypcbl oubmmoreku 'Y (East View Infor-
mation, Bibliophika, ITIOJIITPE, Kuuradouna, elibrary, Dnexrponnas 0ubmo-
texka Poccuiickoli HalMoHaJbHOH OMONMMoTexku, Poccuiickas accomuanus dJIeK-
TPOHHBIX OMOIMOTEK //eLibrary DnekTponnas oubnmmoreka PODN).

5. MexxayHnapoaHas 0a3a maHHbIX SCOpus http://www.scopus.com/home.url

6. Hayunbie KYPHaJIbI u 0030p5I U3/1aTeIbCTBA Elsevier

http://www.sciencedirect.com/

7. Pecypchl Poccuiickoii anektporHON OubOamorekm Www.elibrary.ru, Bxmouas

HAay4YHbIE 0030pBI JKypHaia «Ycrexu OMOJIOTMYEeCKOM XAMUK)

http://www.inbi.ras.ru/ubkh/ubkh.html

8. Poccwuiickoe oOpa3oBanue. DenepanbHbIN OpTan «YHUBEpPCUTETCKAss OUOIMO-

teka ONLINE» http://www.biblioclub.ru

Yueonukn na CD:
1. KoaeMman f., Pém K.-I'. Harmsianas ouoxumust: Ilep, ¢ Hem. — M.: Mup, 2000. —

469 c.
2. ®paitpennep . Puznueckas 6moxumus. — M.: Mup, 1980. — 582 c.

10. MeToanyeckue yKazaHusl AJis 00y4aHOIIMXCS M0 OCBOCHUIO M CIUIIUHBI.

JIeKIMOHHBIN KYpC.

Jlexuus siBisieTcs OCHOBHOM (pOpMOM 0O0y4yeHHs B BBICIIEM YYE€OHOM 3aBe-
neHuu. B xozie NeKuuoHHOro Kypca IpOBOAUTCS CUCTEMAaTUYECKOE U3JI0KEHUE CO-
BPEMEHHBIX HAyYHBIX MATEpUAJIOB, OCBELIEHUE OCHOBHBIX Mpo0jeM Onoxumuu. B
TeTpaau JJii KOHCIEKTUPOBAHUS JICKIIMH HEOOXOAUMO MUMETh MOJIs, TJIE 10 XOIy
KOHCIIEKTUPOBAHUS CTYJICHT JeaeT HEOoOXOJUMble TOMETKH. 3aluCH JIOJKHBI
OBITh U30MPATEITHLHBIMU, TTOJIHOCTBIO CJIEIYET 3allUChIBATh TOJBKO OompeaeneHus. B
KOHCIIEKTaX PEKOMEHAYETCSI IPUMEHATh COKPALEHUS CJIOB, YTO YCKOPSIET 3aIUCh.
B xoJze uzydeHus Kypca JaHHOTO Kypca 0co00€ 3Hau€HUE UMEIOT PUCYHKHU, CXEMbI
Y MI03TOMY B KOHCIEKTE JIEKIUM PEKOMEHIYETCs JENaTh BCE PUCYHKH, CACIIAHHbBIE
IpernojiaBaresieM Ha JI0CKe, WM YKa3aHHble B HArIsAHOM mocoOuu. Bompocsl,
BO3HHKIIME y Bac B Xoe JIeKI1KM, peKOMEHAYETCS 3alUChIBATh HA MOJSAX U MOCTe
OKOHYAHHUSI JIEKIIMK O0OPATUTHCS 32 Pa3bsICHEHUEM K MPENoAaBaTeNto.

CryaeHTy HEOOXOIMMO AKTUBHO pabOTaTh C KOHCIEKTOM JIEKLHMH: TOCIIE
OKOHYAHUS JICKIUU PEKOMEHIYEeTCs IEPEUUTATh CBOM 3aMKMCH, BHECTH MONPABKU U
JONOJHEHUsT Ha NoJiaX. KOHCIEKThI JIeKIUH CclleyeT UCIO0JIb30BaTh MPHU BBITOJIHE-
HUU J1a00OPAaTOPHO-TIPAKTUYECKUX 3aAHSITHM, MPU MOArOTOBKE K 3K3aMEHY, KOH-
TPOJIbHBIM TECTaM, KOJUIOKBUYMAaM, MPH BHITIOJIHEHUU CAMOCTOSITENIbHBIX 33/IaHHil.

Pedepar. Pedpepar — 310 00630p 1 aHanm3 nuTepatypsl Ha BIOpaHHYI0 Bamu
Temy. Peghepam smo me chucaunnvlie Kycku mekcma ¢ nepgoucmounuxa. Hegory-
ctumo OpaTh pedeparsl u3 uTepHeTa.

Tewma pedepara BeiOMpaetrcs Bamu B cOOTBETCTBMU ¢ BammMu nHTEpecaMu.
Heobxoanmo, uToObI B pedepare ObUTH OCBEIICHBI KaK TEOPETUUSCKUE MTOT0KEHUS
BbIOpaHHON Bamu TeMbl, Tak ¥ MPUBEACHBI W MPOAHATU3UPOBAHBI KOHKPETHHIC
MIPUMEPHI.

Pedepar odopmisiercs B BHAE MAIIMHOMHMCHOIO TEKCTAa Ha JMCTaX CTaH-


http://www.scopus.com/home.url
http://www.sciencedirect.com/
http://www.biblioclub.ru/

naptaoro gopmara (A4).
Cmpykmypa peghepama sxatouaem ciedyroujue pazoensl:
® TUTYJbHBIN JIUCT;
® OrJaBJICHUE C YKa3aHUEM Pa3JIeoB U MOAPA3CIIOB;
® BBEJICHHE, IJI€ HEOOXOUMO yKa3aTh aKTYaJbHOCTh MPOOJIEMbI, HOBU3HY HC-
CJIEIOBAHUS U MPAKTUYECKYIO 3HAUMMOCTh Pa0OTHI;
® JIUTEpPATypHBIN 0030p IO pasfenaMm U MojipasjeiaM ¢ aHaIM30M paccMaTpu-
BaeMoM MPOOJIEMBI;
® 3aKJIIOYEHUE C BHIBOJIAMU;
® CIMCOK UCIOJIb3yEMOU JTUTEPATYPBHI.
XKenarenpHO€ MCHONB30BAaHUE HATJISIAHOTO MaTepuasia - TaOnuibl, rpaduku, pu-
CYHKH H T.1. Bce (aktbl, cooOpakeHus, TaOIUIbl, PUCYHKH H T.J., IPUBOJAUMEIC
U3 JINTEPATyPHbIX UCTOYHUKOB CTYACHTAMH, JOJHKHBI OBITH COMPOBOXKIEHBI CChIJI-
KaMH Ha UCTOYHUK uHpopmarmu. HegomyctuMo koMIioHOBaTh pedepaT U3 KyCKOB
JIOCJIOBHO 3aMMCTBOBAaHHOTO TEKCTa Pa3IMYHBIX JUTEPATYPHBIX MCTOUHUKOB. Bee
[IUTAThI JOJIKHBI OBITH MPEJCTABICHBI B KABBIYKAX C YKa3aHHWEM B CKOOKaX MCTOY-
HUKAa, OTCYTCTBHE KaBBIUEK U CCHUIOK O3HAYAET IUIarvaT U SBISIETCA HapYIIEHUEM
aBTOPCKUX MpaB. Vcrnosb30BaHHBIE MaTepuajgbl HEOOXOIUMO KOMMEHTHUPOBATH,
aHAJIM3UPOBATh U JIEJIaTh COOTBETCTBEHHBIE U JKENATEIBHO COOCTBEHHBIE BHIBOJIBI.
Bce BBIBO/BI JOKHBI OBITH SICHO M YETKO C(HOPMYIMPOBAHBI M IPOHYMEPOBAHHI.
Cnucok mnutepatypsl oQopmiIieTcs CTporo mo npasBuwiaMm ['ocyaapCTBEHHOrO
crangapta. Pedepar nomkeH OBITh MOJNKCAH aBTOPOM, KOTOPBIA HECET OTBET-
CTBEHHOCTb 32 MPOJIETaHHYIO padoTy.
Ilepeyenb yueOHO-METOAMYECKUX MATEPHUAIOB, MPEJOCTABISIEMBIX CTYACH-
TaM BO BpPEMs 3aHATHM:
- pabouune TeTpaau CTy/ICHTOB;
- HaTJIsIIHBIE TTOCOOUS;
- CJIOBaph TEPMHUHOB;
- T€3UCHI JICKIIUH,
- pa3AaTOYHbIM MaTepuall Mo TEMATUKE JICKIIUH.

CamocrosiTesibHast padoTa CTYJAE€HTOB:

- npopaboTka ydyeOHOro marepuaina (Mo KOHCIEKTaM JIEKIMM y4eOHOU u
HAay4YHOW JUTEpaType) U MOATOTOBKA JOKJIAJ0B HAa CEMHUHApax M MpaKTHYe-
CKUX 3aHSATHSIX,

- IOUCK ¥ 0030p HAYYHBIX MYyOJIUKAIUN U SIEKTPOHHBIX UCTOYHUKOB TIO
TEeMaTHUKE TUCIHUIIINHBI;

- BBITIOJTHEHUE KyPCOBBIX pabOT (MPOEKTOB);

- Hanucanue pedeparos;

- paboTa ¢ TecTaMy U BOIPOCAMU JIJIsi CAaMOTIPOBEPKHU.

11.Tlepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH, MCIOJb3yeMbIX NPH OCY-
IIEeCTBJICHUN 00pPa30BaTeJbLHOI0 NMpoIecca Mo JUCHMILUIMHE, BKIKYAS
nepeyeHb NPOrPaMMHOI0 odecrniedyeHUs1 1 MH(POPMAIUOHHBIX CIIPABOY-
HBIX CHCTEM.



® KOMIIBIOTEPHOE U MYJIbTUMEIUNHOE 000pYJAOBaHHE, KOTOPOE UCIIOJIL3YETCS B
X0J1€ M3JI0KEHHUS JIEKITMOHHOTO MaTepuara,

e MaKeT MPUKJIATHBIX OOydYalomUX M KOHTpoJHpyrommx mnporpamm «Originy,
«Statistica», «MathCady», wucmonb3yemMbIx B X0ie TeKyImlel paboThl, a TaKxke
IS IPOMEKYTOYHOTO M UTOTOBOT'O KOHTPOJIS;

® 3JICKTpOHHAsE OnOMoTeKa Kypca u HTepHET-pecypehl — IS CaMOCTOSATEIIBLHOM
paboThI.

12. Onucanue MarTepHaIbLHO-TEXHHMYECKON 0a3bl, HeOOXOAMMOM sl OCYy-
1IeCTBJIEHUsI 00Pa30BaTeJBLHOIO NMpPoIecca Mo JUCHUILINHE.

Ha nexuuoHHBIX UCHOJIB3YIOTCS METOIMYECKHE pPa3pabOTKH, MPAKTUKYMBI,
HarJISIIHbIE MTOCOOUS, TECThI, KOMIIbIOTEPHBIE MPOrPAMMBbI, a TAKKE KOMITbIOTEPHI
(nns oOyuyeHusI U MPOBEACHHUS TECTOBOTO KOHTPOJISI), HAOOPHI CIIAaiI0B M TaOJIHII
o TeMam, o0opyZoBaHUE JTabopaTopuil KaQeaphl, a TAKKe Pe3yJIbTaThl HAYYHBIX
uccinenoBanuii kadenapel (MoHorpaduu, y4eOHbIE W METOAMYECKUE MOCOOUS U

T.J1.).



