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[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeOoBanusmu PI'OC BO mo HampaBieHHIO
noarotoBku 35.03.08 BoxHbie 6uopecypcsl 1 akBaKyIbTypa

Pazpabotuuk K.T.H., 1oueHT 3aberanosa [.H.

[Tporpamma ogo0peHa Ha 3aceiaHuy KadeIpbl TEXHOIOTUH MOJIOKA M MOJIOYHBIX TMPOAYKTOB
ot 24 suBaps 2023 roaa, npotokoi Ne 6.

3aB. kadenpoii, K.T.H., 1oeHT 3aderanosa . H.

Pa60qa;1 nporpamMmma JUCHUIIINHBI COTJIaCOBaHAa Ha 3aCCAaHUN MGTOHHHGCKOﬁ KOMHUCCHUHU
TEXHOJIOTHYECKOoro ¢akyapTera ot 16 deBpans 2023 roaa, mpoTokon Ne 6.

[Ipeacenarens MeTOAMYECKON KOMUCCUH K.T.H., 1oueHT bypmaruna T. FO.



1. Heas u 3aga4n y4eOHOM TUCHUTIINHBI
Heap u3ydyenus aucuunanHbl buosornyeckass XuMusi—oBlaJieHHe 3HAHUAMU O CBOMCTBaX

OCHOBHBIX KJIACCOB OPraHMYECKUX COEIWHEHMH, 00 OCOOCHHOCTSAX MeTaboiu3Ma OMOMOJIEKYN Ha
CcyOCTpaTHOM, SHEPTeTUYECKOM U F€HETUYECKOM YPOBHSIX Ui IPUMEHEHHSI UX B TPO(EeCcCHOHATBHOM
JeSITeILHOCTH.

3agauu AUCHMILINHBI:

1. IlpuoOpereHue CTyAeHTaMU 3HaHUKA OO0 AJIEMEHTHOM U MOJEKYJSPHOM COCTaBE >KHUBBIX
OpraHU3MOB, 00 0OCOOEHHOCTH CTPOCHUS, CBOMCTB U (YYHKIIMI OMOMOJIEKYJ U OMOIIOJIUMEPOB.

2. ®opMupoBaHHE TBEPABIX 3HAHUN O B3aWMOCBSI3M OOMEHA BEIIECTB U YHEPTUU B KUBOTHOM
OpraHu3Me.

3. Ilpumenenue uH(POPMAIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJOTHH TMpH MPOBEICHUH
MOHHMTOPHHTA Cpelbl OOWUTAaHUS BOIHBIX OHMOJOTMYECKUX PECYPCOB MO TUAPOOHOIOTHYECKUM
NOKa3aTessIM.

2. MecTo y4eOHoii quciunauHbl B cTpyktype OIIOII
Nunexc qucruminaeibl.0.10.03
Ob6nacTb mpodeccCHoHaTbHON AeSITEILHOCTH BBHITYCKHUKOB:
- oOpa3oBanue U HayKa (B cepe HayUYHBIX HUCCIICOBAHUN);
- PEIOOBOJICTBO U PHIOOJIOBCTBO.
O06bexThl TPO(HEeCCHOHATEHOM 1A TENBHOCTH BBITYCKHUKOB:
- BKOCHUCTEMBI €CTECTBEHHBIX M HCKYCCTBEHHBIX BOJOEMOB;
- MpUOPEKHBIC 30HBI, BOJIHBIE OMOPECYPCHI;
- 00BEKTHI aKBAKYJIBTYPHI M IPYyTrue rTuApOOHOHTHL;
- TEXHOJIOTUYECKHE MPOLIECCHl U 000pyAOBaHUE IPEIIPUITHI aKBaKyJIbTYPhbI
Bunas! npodeccnonanbHOM 1€ TeNbHOCTH BBITYCKHUKOB!
- Hay4HO-HCCIIeI0BaTeNbCKas;
- IPOU3BOICTBEHHO-TEXHOJIOTMUeCKas;
- OpraHu3alOHHO-YIIPaBICHYECKas.

3. Ilnanupyempble pe3yJbTaThl 00y4eHHs M0 JUCHUIINHE (MOIYJII0)
[Iponecc M3yueHust AUCUMIUIMHBI HApaBieH Ha (OPMHUPOBAHUE CIEAYIOMINX KOMIETEHIMHA B
cootBercTBUU ¢ PI'OC BO no nanHOMy HanmpaBJIEHHUIO MOJTOTOBKH:

Koa n nHammMeHoBaHue HHAWKATOpa

Koa u HamMeHOBaHHEe KOMIIETEHIIH I .
JOCTHKEHNSI KOMIIETEeHIHH

OIIK-1. Cnocoben pemarts THIOBBIC 3amadn npodeccroHanbHOU | M/I-1omi.; Mcmomb3yeT OCHOBHBIC 3aKOHBI
JIeSITENIbHOCTH HA OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MaT€MAaTUYECKUX, | €CTECTBEHHOHAyYHbIX  JUCLUMIUIMH  JJIs
CCTECTBCHHOHAYYHBIX U OOMICNPOPECCHOHANBHBIX TUCIMIUIMH C | PElICHUs CTaHAAPTHBIX 3aJa4 B OO0JIACTH
IpUMEHEHUEM HH(GOPMAIIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHIA BOJIHBIX OHOPECYPCOB M aKBAKYJIETYPBI

4. CTpyKTYpa M cofep:kaHue y4eOHOMH TUCHUIINHBI
4.1 CTpykTypa y4eOHOI TUCHMILIIHHBI
OO6mmast TpyA0EMKOCTh JUCIUTIIMHBI COCTABISACT 2 3a4ETHRIX STUHUIIBI

Bua y4ueoHoii padoThl Bcero, yacon Ounas gopma
o0y4eHuUst

AyIuTOpPHBIE 3aHATHS (BCEro) 34 34
B tom uncne
Jlexumm (JI) 17 17
ITpakTraeckue 3anstus (I13)
Jlabopatopusie pabotsr (JIP) 17 17
CaMocrosTebHas padora (Bcero) 34 34
KOHTPOJIb 4 4
Buj npoMe;KyTOYHOM aTTecTalluK 3ayer 3ayer




OO0u1ast TPyJ0EMKOCTh TUCIUTLTUHEI
Y4acel 72 72
3a4ETHBIC €IMHHIIBI 2 2

4.2 ConepxxaHue pa3/ieioB y4eOHOMN JUCHUINIMHBI

Paznen 1. ®epmentsl. [lonsTre o pepMeHTax Kak OMOJOTHUECKUX KaTaimu3atopax. OTianane
(dbepMEHTOB OT HEOMOJIOTUYECKUX KaTain3atopoB. [IpocTeie (OMHOKOMIIOHEHTHBIC) W CIIOXKHBIE
(1ByxxKOoMITIOHEHTHBIE) (epMeHThl. Tpu cragum (epMEeHTAaTUBHOrO Karanus3a. KuHeTuka
dbepMeHTaTUBHBIX peakiuil. Mexanusm netictBusi pepmenToB (runore3sl ®umiepa u KomuteHzaa).
CgoiicTBa ¢GepMEHTOB: CHENU(PUIHOCTh, TEPMOJIAOMIBHOCTh, OTHOIIEHWEe K pH, M mocTopoHHHM
BemecTBaM. CoBpeMeHHass HOMEHKJIaTypa U kiaccudukamus ¢epmenroB. Kmaccel (epmeHTOB:
okcunopenykrassl (ctpoenue kopepmerntos HAJl, HAJID, AT, KoA), Tpancdepasbl, ruaposassl,
JMa3bl, ©U30MEPAa3bl, JIUTA3BI.

Paznen 2. Buramunbl. Mctopusi pa3BuTHs ydeHUs 0 BUTaMuHax. OmnpeneneHrne BUTAMUHOB
KaK BRXHEUIINX OMOJIOTMYECKU aKTHBHBIX BemiecTB. [loHsATHE 00 aBUTAMUHO3aX, TUTIOBUTAMUHO3aX,
TUIEPBUTAMUHO3aX, aHTHBUTaMuHax. OOmme cBoiicTBa BUTaMMHOB. Kiaccupukauus u
HOMEHKJIaTypa BHUTaMHHOB. CTpoeHHe, OHONOTHYECKas poJib, AaBUTAMHHO3 U HCTOYHUKH
xkupopactBopumbix (A, M, E, K, F) u BomopactBopumbix BuTamMuHOB (Tpynmna B, ackopOuHOBas
KHUCJIOTa).

Paznen 3. O6men BemiecTB W sHeprur. OOMEH BEIIECTB M JHEPTHU — HEOTHEMIIEMOE
CBOMCTBO XHMBOT0. AHa0OMM3M W Karaboim3M. DTambl kKarabonusma. KirodeBbie METaOONMHUTHI —
nupyBata (IIBK) u anernun-KoA. Oxkucnenne [1BK no anermn-KoA. [ukn TprukapOOHOBBIX KHCIIOT.
DOHepretuka oOMeHa BemecTB. OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE IMIPOLIECCHI B  OpPTaHU3ME.
PazBute yueHuss o OuonoruuyeckoM okucieHuu. [loHsATHE O TKaHEBOM JbIXaHMU. Teopuu
AJLJIaBya3se, A.H.baxa, B.M.Ilamnaguna. CoBpemeHHass Teopus OHOJOTMYECKOTO OKHCIICHUSL.
HeixatensHas 1ienb U ee  (epmeHThl. OxucnutenbHoe ¢dochopmmmpoBanue. Cunres ATO.
CBoOonmHoe okucneHue. ['opMoHanmpHas perynsiiys OOMEHa BEUIECTB B JKHBOTHOM OpTraHU3ME.
['opmonsl. Onipenenenne u o0mui MexaHu3M aercTBus. Kinaccudukaus mo XuMAYECKOH TTPUPOIE
U MecTy cuHTe3a. ['opMoHbI runodusa u nepedepuyecKux dHIOKPHHHBIX JKene3. buomormdeckoe
JeiicTBUe U HapyleHne QyHKIIMOHAIBHON AedaTenbHOCTU. [IoHATHE 0 TOpMOHOUIAX.

Pasnen 4. VYrmeBogsl u ux oOmeH. bwuonornueckoe 3HaueHue yrieBonoB. Ilytm
UCIIONIb30BaHUs TTIOKO3BI B opranu3Mme. [IpoMexyTodHbIii 0OMEH YIJIeBOJOB B OpPraHax M TKaHSX.
AHa3poOHBIN pacman yriaeBoaos. ['mukonus. [lociaenoBaTenbHOCTS TANOB MPEBPAIICHUS U UX POJIh
B oprau3me. IleHTo3odocdaTHblii MyTh OKHCICHHS YITICBOJOB M €r0 BaXXHOE OHMOJIOTHYECKOe
3HaueHue. Hapymenus yrieBogHoro oOMeHa.

Pazgen 5. Jlununer u ux oOmeHn. buonornyeckoe 3HaueHue JNUMUAOB. BHYTpHKIETOUHBIH
oOMeH ununuaoB. OKucCIEHHE NPOAYKTOB paclaja JUNHAOB B KIETKaX TKaHe: OKHCIeHHe
TJIMIEPUHA U BBICIIUX JKUPHBIX KUCHOT (P-okucnenue). buocuuTe3 numumoB B TKaHsx. CuHTE3
JKUPHBIX KHCIOT (MaJOHOBBIM IHMKI), TPHUTIUIEPUAOB, (ochomunuaoB, KETOHOBBIX Tel U
xoJnecTepuHa. Perynsus oOMeHa munuoB B opranusme. [laTomorus munuaHoro ooMeHa.

Pasnenr 6. OOMeH aMHHOKHCIOT W OelIKoB. buosormueckas IIEHHOCTH OEJIKOB.
Buytpukierounsiii oOMeH OenkoB. OOpa3zoBaHue HE OEIKOBBIX a30THCTHIX COSAMHEHHH M MyTH UX
0o0e3BpeuBaHUsl (CHHTE3 MOYEBHHBI, aMHUJOB acHaparkiHOBOM M TJIYTaMUHOBOW KHCJIOT H
aMMOHHIHBIX colieit). OcOOCHHOCTH OOMEHa OTAEIbHBIX aMHHOKHCIOT. BUOCHHTE3 aMHHOKHCIIOT B
opranu3zme. OOMeH XpOMOIIPOTENHOB U HyKJIeonpoTenHoB. Pacman rema. CuHTE3 OENIKOB B KJIETKaX
TKkaHeil. bamanc azota m ero pasHoBuaHOCTH. OOLIME TPUHIUIBI PETyIsSIUM OoOMeHa OEIKOB.
[TpuHIMIIBI HOPMUPOBaHUS OEIKOBOIO M AaMHHOKHCIOTHOTO NHUTaHHs >KUBOTHBIX. [laTtomorum
oOMeHa 6EeTTKOB M aMHUHOKHCIIOT.

Paznen 7. OOMEH HYKJIEHMHOBBIX KHCJIOT. MaTpUYHBIA MEXaHW3M CHHTE3a HYKJIECHHOBBIX
kucnot. Cunres JIHK (permnmukanus) u PHK (tpanckpunius). Tpu tuna PHK (MPHK, TPHK, pPHK).
Matpuunas Teopusi 6rmocunre3a 6enkoB. Poas PHK u pubocom B OGmocunTe3e O6enka (TpaHCsus).
Pacmienyienne HYKJIEHMHOBBIX KHCJIOT B TKaHAX opraHu3Ma. KoHe4yHble MPOIYKTHI pacmaia
MyPUHOBBIX U MUPUMHUINHOBBIX HYKJICOTUJIOB Y PA3HBIX BUAOB CEIIbCKOXO3SHCTBEHHBIX JKUBOTHBIX.
BrocuHTe3 MypuHOBBIX U MUPUMHINHOBBIX HYKJICOTHIOB. HapyiieHne oOMeHa mypHuHOB.



Pazgen 8. buoxumus OMoIOrHUecKuX KUIAKOCTeH U TKaHe. bruoxumus kpoBu. XUMU4eCKUN
cOoCTaB KpoBH. benku, yrieBoibl, JUNKUABI U IPYTUe OPraHMYECKHE BEIIECTBA KPOBH. MUHEPATbHBIN
COCTaB KpPOBH. bHOXMMHUS MBIIIECUYHON TKaHHU PHIO. XUMHUYECKHA COCTAB MBIIII]: OCJNKH, YIIEBOIbI,
JIUTIUIBI, a30TUCTHIE U 0€3a30THUCTHIC BEIecTBAa. MUHEPATbHBIN COCTAB.

4.3 Pa3znenbl yueOHOW TUCUUIJIMHBI M BUI 3aHATHI

. [IpaxTu- | Jlabopa-
Ne | HammeHoBanwme pazienoB yueOHOM
Jlexuuu | yeckue | Topubie | CPC | Kontpoas | Beero
/11 MUCIAILINHEBI
3aHATHUSL | PaOOTHI
1 | ®epmenTsl 2 2 4 8
2 BuramuHsl 2 2 4 8
3 OOMEH BEIECTB U IHEPTUU 2 2 4 8
4 VriaeBonasl 1 uX 0OMeH 2 2 4 8
5 JInnuael 1 ux oOMeH 2 2 4 8
6 OOMeH aMHUHOKHUCIIOT U OEIKOB 4 8
7 | OOMeH HyKJICUHOBBIX KHCIOT 2 2 4 8
8 | buoxumus OMOJOTHUECKHUX KUIKOCTEH U 3 3 6 12
TKaHeHn
Bcero: 17 17 34 4 72
5. Matpuua ¢gopMHpOBAHUA KOMIIETEHIUH 110 JTUCUHUILJIMHE
No KoMnerennuu Obwee
. /I_I Pasnen nMCHMILUIMHEL KOJIMYECTBO
OIIK-1 KOMIICTEHIIU I
DepMEHTEI + 1
Buramune + 1
OOMeH BelecTB U SHEPTUH + 1
VYrneBoas!l U X 0OMeEH + 1
Jlunuaer 1 ux oOMeH + 1
OOMeH aMHHOKHUCIIOT U OEJIKOB + 1
OOMeH HYKJICHHOBBIX KHCIOT + 1
BroxuMust 6MOIOrMuecKuX )KUAKOCTEN U TKaHEH + 1

6. O0pa3oBaTeIbHbIEC TEXHOJIOTHH

O0beM ayIUTOPHBIX 3aHATHH Bcero —34 dvaca, B T.4. JIeKIMH — 17 d9acoB, JlabopaToOpHBIC
paboTel — 17 gacos.

29,4 % — 3aHATHSAB UHTEPAKTUBHBIX (hOpMax OT O0ObEMa ayIUTOPHBIX 3aHITHHM.

Hcnonb3yemble HHTEPAKTUBHBIE 00Pa30BaTEIbHbIC TEXHOIOTHU U KoinuecTtBoBO
Cemectp | Bun 3anstus
TeMa 3aHATHS 4acoB
3 JIP Hccnenosatenbckas padoTa 2
3 JIP HccnenoBatensckas padora 2
3 JIP HccnenoBatensckas padora 2
3 JIP Hccnenosatenbckas padoTta 2
3 JIP Hccnenosatenbckas padoTta 2




7. VYdeOHo-MeTOaM4YecKOe o0ecmeyeHHe JAUCHUIUIMHBI CAMOCTOSITEIbHON PpadoThI
cTyaeHTOB. OleHOYHBbIE CPeICTBA /UISl TEKYIIero KOHTPOJISl yCreBaeMOCTH, NMPOMeKYTOYHOM
aTTeCTAIlMU N0 UTOTaM OCBOEHUSI THCHUTIMHBI

7.1 Buabl caMoCTOSATeIbHOI padoThl, NOPSII0K UX BHINOJHEHHUS M KOHTPOJIs

Ne | Pasnex (rema) Buasl CPC Hopsaok Bpinonanenuss CPC Meron
n/m| JHCHUILIHHBI KOHTPOJIst
1 DepMeHThI IloaroroBka k JIP, Pabora ¢ JEKIMOHHBIM MAaTEPHUAIOM, OCHOBHOW U O Ryr——
KOHTPOJIbHON JIOTIOJTHUTENBbHOM JTUTepaTypoil, HHTEPHET-PECYPCaMU,
pabote MOATrOTOBKa oTueTa 1o JIP KOHTPOIH
2 Burtamunb! IloaroroBka k JIP, Pabora ¢ JEKIMOHHBIM MAaTEPHUAIOM, OCHOBHOW U O Ry——
KOHTPOJIbHON JIOTIOJTHUTENBbHOM JTUTepaTypoil, HUHTEPHET-PECYPCaMu,
pabote MOATrOTOBKa oTueTa 1o JIP KOHTPOIIH
3 | O6meH BemecTB Tloaroroska k Pabora ¢ JEKIMOHHBIM MAaTEPHUAIOM, OCHOBHOW U 3 TRy~
Y DHEPTHH KOHTPOJIBHON JIOTIOJTHUTEILHOM JTUTEPATypPOUd, HHTEPHET-pecypcaMu
pabore KOHTPOJTb
4 VYraeBosbl U UX ITogroroBka k JIP, Pabota ¢ nEKIMOHHBIM MaTEepHaioM, OCHOBHOW U TTvCMeHHbIH
obMeH KOHTPOJIbHOU JIOTIOJIHUTENIbHOW JIUTEPaTypOi, HHTEPHET-PECypCcamu,
pabote MTOATOTOBKA oT4YeTa 1o JIP KOHTPOTIE
5 JIunuae! n ux ITogroroska k JIP, Pabota ¢ 7nEKIMOHHBIM MaTepHaioM, OCHOBHOW U TTvCMeHHbLH
obMeH KOHTPOJIbHOU JIOTIOJIHUTENIbHOW JIUTEPaTypOi, HHTEPHET-PECYpCamH,
pabote MOATrOTOBKa oTueTa 1o JIP KOHTpOIH
6 O0men IloaroroBka k JIP, Pabora ¢ JEKIMOHHBIM MAaTEPHUAIOM, OCHOBHOW U O Ryr——
aMHHOKHCJIOT U KOHTPOJIbHON JIOTIOJTHUTENBHOM JTUTepaTypoil, UHTEPHET-PECYPCaMU,
0OEIKOB pabote MOATrOTOBKa oTueTa 1o JIP KOHTPOIIH
7 | Obmen PaGora c JEKIMOHHBIM MaTepuaioM, OCHOBHOW H N
HYKJIEMHOBBIX Togrorosxa JIOTIOJTHUTENLHOM JTUTEPaTypOil, UHTEpHET-pecypcaMu et
KUCTOT COOOIIIeH S ompoc
8 | Buoxumus Pabora ¢ JEKIMOHHBIM MAaTEPHUAIOM, OCHOBHOW U
OMOJIOrMYeCKUX IoxarotoBka k JIP 1 | HOMONHUTENBHOM IUTEPATYPOIl, HHTEPHET-PECypCaMH, YcTHbli
JKUJIKOCTEN U COOOIIEHNTO MHOJArOTOBKa oT4ueTa 1o JIP ompoc
TKaHeH

JIisi OATOTOBKM K JIaOopaTopHBIM paboTaM pa3paboraH mpakTukyM: OpraHudeckas,
Ouonornyeckas ¥ (QUKOUIOWJHAA XUMHUS [DNEeKTpoHHBIH  pecypc]: BHemmHsas  ccbuika:

http://www.biblio-online.ru/book/B63BEA16-B47A-4993-921B-6A144A8C8ES1

7.2 KoHTpOJIbHBIE BONPOCHI /IJIsl CAMONPOBEPKH

Paszgen (Tema
( ) KoHTpoJibHbIe BONPOCHI IJIsI CAMONPOBEPKH

AUCHMIIHHBI
DepMeHThI 1. OmpeneneHue u XxuMuIecKasi mpupoaa GepMeHTOB (ITPOCTHIC U CIOXKHBIE).
2. Tpu craguu (epMeHTaTHBHOrO KaTaiam3a. Cxema B3aWMOICHCTBHSA C CyOCTpATOM: TEOPHH
®umepa n Konurena.
3. CgoiictBa (epMeHTOB: cHenu(pUIHOCTH ACUCTBHUS, OTHOmeHHMe K pH, Temmeparype,
MIOCTOPOHHHUM BEILIECTBAM.
4. Homenknatypa u Kiaccupukaims (EpMEHTOB: OKCHIOPEIYKTa3bl, TpaHchepasbl, THAPOIa3HI,
JIMa3bl, ©30Mepasbl, JTUTra3bl.
5. Kodepmentsr HA/l, HA/I®; ctpoeHue 1 akTUBHBIN LIEHTP.
6. Kodepmenr A: ctpoeHue 1 ak THBHBIN LIEHTP.
1. Kogepment ®A/l: crpoeHHe U aKTUBHBIHA LIEHTP.
Buramunbt 1. Onpexnencuue, 0OIIME CBOWCTBA BATAMUHOB, MX KJIACCU(PUKAIWL. AHTUBUTAMUHBI.
2. Crpoenue, bnosornueckas GyHKINSA; aBUTAMUHO3 U HCTOYHHKH BUTAMHHOB:

Buramun A (aHTHKCEpOPTUTEMHYECKUN; PETHHOI)
Buramun I (aHTHpaxUTHYECKHIA; KATBIU(EPOT)

- Bwuramun E (anTHCTEpWIBHEIN; TOKO(hEPO)

- Bwuramun F (monrHeHACHITICHHBIE KUCIOTHI)

- Buramus K (aaTureMopparmndeckuii; pUILIOXHHOH)
- Buramun B; (aHTUHEBpUTHBII; THAMUH)

- Bwuramun B; (pudodnasun)

- BuramunBj; (maHTOTEHOBAS KMCIIOTA)

- BuramusBs (anTHNEIIIArpUYECKUiT; HUIKOTHHAMU)




- Bwuramun Bg (anepmMuH; nupugoKcHH)

- Buramun By (dhonmesas kucnora)

- Buramun By, (anTHaHEMU4eCcKuit; KoOaTaMIH)

- Bwuramun C (aHTUIIUTOTHBIN; aCKOPOUHOBAS KHCIIOTA).

OoOwmen Bemects | 1. TlonsTre oOMeHa BemiecTB. Buibl npoueccoB, KOTOpbIE OH BKIIIOYAET. XapaKTEPUCTHUKA TIOHATHH

Y SHEPTUH aHa0OoJIM3M M KaTaboJIn3M.

2. Dtanbl Karaboinu3ma. ODHEPreThka S>KMBOTO OpraHu3Ma. Makpodpruyeckue COEIMHEHUS |
MaKpOIPrUYEeCKUe CBA3H.

3. buonormuyecxoe oxucienne. Omnpenenenne. Kiaccudeckue ¥ COBpEMEHHash  TEOPUH
OMOJIOTHYECKOT0 OKHUCIICHUS.

4. Tlomsarme LTK (umkn Kpebca). buomormdeckas ponp M 3HepreTmdyecKkas IICHHOCTH STOTO

nporecca. Cxemsl npespamiennii B [{TK.

JlpIxatenbHas emb U ee QepMEHTHL.

6. Omnpenenerme TOpMOHOB. C(CxemMa HEPBHO-TOPMOHAIBHON perymsamud. Poixk TOpMOHOB
rHIoTagamyca.

7. Kiaccugukanusi ropMOHOB [0 XUMHYECKOH NPUPOJIE U MEXaHU3M JCHCTBUS TOPMOHOB.

8. Xapaxrepucruka ropMoHoB runodusza. Vix xumudeckas mpupoja 1 oka3bIiBaeMblil 3 PeKT.

9. XapakrepucTuka TOpMOHOB Iepedepruueckux xene3. Mx xuMuueckast IpupoJa U OKa3bIBaeMBbli

o

3¢ dexT.
10. XapakTepucTrka rOPMOHOMONOOHBIX COeIMHCHHMU. VX XMMuYeckas MpUpOIa U OKa3bIBaCMBIN
s dekr.
VYriaeBoasl 1 UX 1. TlepeBapuBaHue U BCAChIBAHHE YIJICBOJIOB.
obMeH 2. Ana’po0OHOE OKHCICHHE YIJIeBOHOB. lnmkorenonus. Inmkonms (3 asrama). DHepreThdeckas

[IEHHOCTh U OMOJIOTHYECKast poJib aHA3POOHOTO OKHCIICHHUS.

3. AnpobHoe okmcienue yriaeBomoB. Llukn KpeOca. DHepretndeckas IEHHOCTh, OHOIOTHYECKAs
POJIb, CXO/ICTBA U PA3ITUYNS C aHA3POOHBIM OKHCIICHUEM.

4. Tlenrozodocdarusrit nukn (IIOLL). [Ipoxykrer [IDL], mocTynaromue B rimkoiau3. buonornueckas
pOJIb.

5. Ilarosnorus yriaeBonHoro ooMeHa.

buonornueckoe 3HaYeHUE JTUIIHUIOB.

Pacnan nunuaos B Tkanax. Oxucnenue rauuepuna u BXK (nukn Knoona-JIunena).
Buocunres mununos B Tkauax. Cunre3 BXKK (unkin ManoHOBOH KUCIOTHI).

CHHTE3 TPUNITHLEPHUIOB U POCHOIUIHUIOB B TKAHSIX.

CuHTE3 KETOHOBBIX TEJl M XOJIECTEPHHA.

Perymsanus oOMeHa TUIHIOB.

Hapymenust mumuaHoro ooMeHa.

JIununae! U ux
oomeH

O6men [TepeBapuBaHue 1 BCaChIBAaHUE OEITKOB.

AMHHOKHUCIIOT . Pacnag 06enkoB 10 aMHUHOKMCIOT B TKaHsiX. IlyTh pacmaza aMHHOKHCIOT J0 KOHEYHBIX
0elKkoB HpO,Z[yKTOB (mezamMuHHMpOBaHUE, JEKAPOOKCHINPOBAHIE, Paclal yIIIEPOJHOTO CKEJIETa).

3. Oo6pazoBanue HEOSITKOBBIX a30THCTHIX COCTUHEHUH.

4. Perynsums U HapyIICHUS OOMEHA OCIKOB U AMUHOKHCIIOT.

5. Bananc a30Ta ¥ €ro pa3HOBHIHOCTH.

MRENo kWD

Oobwmen 1. Hyxneonporeunsl. HyknenHossle kucnotsl (HK), ¢ynkunu, cocras IHK u PHK: a3ortucrteie
HYKJIEMHOBBIX OCHOBaHMUs, HYKJICO3Ubl, HYKJICOTU IbL, cTpoeHue U poiib AM®, AIID, AT®D.
KHUCIIOT 2. Ilepsuunas crpykrypa JJHK n PHK, Bropuunas crpyxrypa JHK u PHK, tunst PHK, ux pons B

ouocuHTe3€e OeKa.

3. buocmare3 IHK — perumkanus. Penapars [THK.
4. TIpomecc TpaHCKpUINIINHU — cuHTe3 MaTpuaHoii PHK.
5. buocunTes 6enkoB. PuO0COMBI U mporiece TPpaHCIIAIIH.
6. TlocrrpancisimonHas MoauduKaiys 1 GopMUpOBaHUE OCIKOBON MOJICKYJIBI.
buoxumust 1. TIpueaute npuMepbl OMOIIOTHIECKUX KUAKOCTeH U TKaHel. Ha3zoBuTe WX OCHOBHBIE (QYHKITHH.
OMOJOTHIECKUX 2. Ykaxure 0COOCHHOCTH COCTaBa KPOBH, OCIKOB U JIUIIKIOB PBIO.
JKUJIKOCTEN U
TKaHel

7.3 Borpochl AJ1s 3aUeTa

Bompock! it mpoBeieHnst IPOMEXYTOYHON aTTEeCTAalluy MPEACTABICHBI B BUC CICIYIONIETO
nepeyHs:

1. Onmnpenenenne W XuMuYeckas mpupoga GepMeHTOB (TpocTbie W clokHbIE). CTpoeHHE
dbepMeHTOB  (CyOCTpaTHBIA, AallJIOCTEPHUECKHUM, KaTaOOIMYeCKWid IeHTphl). Tpu craguu
dbepmenTaTuBHOTO Karanusa (teopun Pumepa u KomeHnaa) 1 MexaHu3M ACHCTBUS (HEPMEHTOB.




CpoiictBa (pepMeHTOB (crenU(pUIHOCTD, BIMSHUAE TEMIIEPATYphl, PEaKIMH CPEIbl, TOCTOPOHHUX
BEIIECTB).

2. Howmenknarypa u kiaccugpukanus ¢pepMeHTOB (OKCHIOPEayKTasbl, TpaHchepassl, THAPOIA3HI,
Jua3bl, ©30Mepassbl, Jurasel). [IpeacraBuTenu OTAENbHBIX KJIACCOB M MPUMEPhl KaTaIU3UPYEMBIX
VMU PEaKLIUi.

3. Crtpoenue xobepmentoB HAJ[ (HAJA®D), ®MH (DAJI), kopepmenta A (KoA). Pabora mx
AKTUBHBIX LIEHTPOB.

4. Onmnpenenenue, oO0muMe CBOWCTBA BHUTAMHUHOB, UX KiacCHU(pUKalusi. AHTUBUTAMUHBL
ABHUTaMUHO3BI, TUIO- ¥ TUTIEPBUTAMUHO3I M IPUYMHBI UX BO3SHUKHOBEHUSI.

5. Crpoenue, Ouonornyeckas (YHKUMS, aBUTAMHUHO3 W HCTOYHHMKH BOJOPACTBOPUMBIX
ButamMuHOB (B; (aHTHHEBpUTHBINA, THaMuH); B, (pubodmasun); Bz (mantoTeHoBas kuciota); Bs
(arTHNEIIIarpUYecKuii, HUKOTUHAMUN); Bg (amepmuH, mupuaokcuH); By (pomueBas kucmota); B
(anTHaneMudeckuii, kobanamuH); C (QHTHIIMTOTHBIHN, aCKOPOUHOBASI KUCIIOTA)).

6. Ctpoenue, Ouosornyeckas (QyHKUIHS, aBUTaMHHO3 W HCTOYHUKU IKUPOPACTBOPHUMBIX
BUTaMMHOB (A (aHTuUKcepodTambMuueckuif, perunon); Jl (anTupaxutHbld, Kambipdepon); E
(arTHCTEpUIBHBIN, TOKOdepon); F (momuHeHachlmeHHbIe KUCIOTH); K (aHTHreMOppOoInvecKui,
(UITOXHUHOH)).

7. Topmonsl, ompeneneHue. buocuHTe3 W 00mmMi MexaHw3sM neWcTBus. Kiaccuduxarus.
[Monaruss o ropmonounax. I'opmonsl runodusa (HelporunoduszapHsle U aIeHOTHIO(PU3APHEIE).
["opmonbl nepudepudeckux xesne3 (IUTOBUIHON, MApAIIUTOBUIHBIX, TIOHKENTYI0UHOM, MO3TOBOTO
U KOPKOBOTO CJIOS HAANOYEYHHUKOB, MOJOBBIX *kene3). Mx Ouonornueckoe neiicteue. Hapymenue
TOPMOHAJILHOM JIeATEIBHOCTH.

8. Xapakrepuctuka oOMeHa BemecTB M HHeprud. lloHsaTHa: Merabonau3M, aHabOIu3M,
KaTaboau3M. JTanbl KaTaboau3Ma. JHEPreTuka KUBOTO OpraHu3Ma.

9. buonornueckoe okuciaenue. Omnpenenenue. Kiaccuueckue W COBpEMEHHAsh TEOPHH
OHOJOTUYECKOTO OKUCICHHUS.

10. Iuxn Kpebca. bruonoruyeckas posib, sHEpreTuyeckas HEHHOCTb.

11. JlprxatenpHass 1ienb W ee  (depmeHThl. Cxema gpixarenbHOM 1enmu. OKHCIUTEIHLHOE
dochopmupoanne. CBOOOHOE OKUCIICHHE.

12. TlepeBapuBanue ¥ BcachlBaHWE YIJIeBOAOB. Hapymenuss yrimeBogHoro oOmena. CuHTe3
TJINKOTEHA.

13. OO6meH yriaeBoAOB BHYTPH OpraHu3Ma. AHa’pOOHBIA pacmaj yrieBOAOB. | TUKOTEHOIN3 |
riukonu3. buonorndeckas posib. A3poOHBI pacman yriieBonoB. bruonorunueckas posns. CXoACTBO U
paznuuue ¢ aHa’dpoOHBIM okucieHueM. lleHtodocdaTHbIi LMK — OTBETBJICHHUE TIJUKOJIM3A.
buonornueckas possb.

14. TlepeBapuBanue U BcachiBaHue TUNUA0OB. Pacnan nunuaos B TkaHsx. OKHUCIeHHUE TIUIEpUHA U
BBICIIUX JKUPHBIX KUCHOT (P-okucnenue). buocuutes munuaoB B TKausx. Cunres BXKK (mukn
MaJOHOBOW KHUCIIOTHI). CuHTE3 TpUriaepuaoB u pochonunuaoB B TKaHAX. CHHTE3 KETOHOBBIX TEJ
(keToreHes) u xosnecTepuHa. Perynsnus 1 naToaorus JUMUIHOTO OOMEHa.

15. TlepeBapuBanue u BcacbiBaHue OenkoB. Pacmaj O€nKOB 10 aMHUHOKHCIOT B TKaHsX. [lytu
pacnaga aMHHOKUCIIOT 1O KOHEYHBIX MPOAYKTOB. OcoOeHHOCTH 0OMEHa OTIENbHBIX aMUHOKHCIOT
B )KMBOTHOM opranu3me. O6pazoBaHre HEOETKOBBIX a30THCTHIX COEIUHEHUH.

16. Perymsauuss u HapymeHuss oOMeHa OCJIKOB W aMUHOKHMCIOT. bamanc asora u  ero
Pa3HOBUIHOCTH.

17. Obmen xpomornpoTenHoB. Pacnaa remoriao6uHa.

18. Hyxneomnporennsl. HykiaenMHOBbIE KHCIOTBI — MpOCTETUYECKass TPyIa HYKICONPOTECHHOB.
CocTaB HYKJIEMHOBBIX KHUCIOT (HYKJIeo3uabl, Hykineotunasl, AM®D, AJI®, AT®). IlepBuunas
crpykrypa JHK u PHK. Bropuunas u Tpetmunas ctpykrypsl [HK. Bropuunas u tpernunas
ctpykrypbl PHK. Tunst PHK (-, T-, p-PHK).

19. OGmen wykieonpoTerHOB. Pacraj HYKJIEHHOBBIX KHCIOT, HYKJICOTHIOB, HYKJICO3HIOB U
A30THUCTBHIX OCHOBAaHUH B TKAHSX.

20. buocunre3 JIHK — permukanms. Pemaparus JIHK.

21. TIpouecc TpaHnckpunuuu — cuate3 MmarpuyHoit PHK.



22. buocunres 6enkoB. Pubocomsl u mpouiecc Tpancsun. [locTrpancnsiuontas MoguduKanus u
dbopmupoBaHUEe OEITKOBON MOJICKYITHI.

23. KpoBb Kak BHYTpEHHSIS Cpella OpraHu3Ma, ee (pyHKIuH, cocTaB, (GOPMEHHBIE JIEMEHTHI KPOBH.
BydepHbie cucTemMbl KPOBH.

24. Bopma, ee comepkaHWe W pOJib B opraHu3Me. Perynsiusi BOgHOro oOMeHa. DIEKTPOIHTHI
TKaHei, MUHEpAJIbHBIC BEIIECTBA © MUKPOAJIEMEHTHI, UX POJIb B OpTraHU3ME.

8 YueOHO-MeTOAMUYECKOE U MHPOPMAIIMOHHOE o0ecnievyeHre JUCHUIIMHbI
8.1 OcHoBHas uTEpaTypa

1. OcHoBbl OMoXuMHHM [DNEKTpOHHBIN pecypc]| : ydebHoe mocobue / T. JI. Ayspman, T. T.
I'enepanosa, I'. M. CycnsHok. - Dnekrpon.gan. - M. : Uudpa-M, 2019. - 400 c. - (Bricmee
obpasoBanue - bakanaBpuar). - Buemsst cepiika: http://znanium.com/go.php?id=982131

2. buonorudeckas xumus [ DNeKTpoHHBIH pecypce] : yuebroe mocobue / S. C. Ilamupo. - 2-e uzn.,
ucrip. - OnektpoH. pgaH. - Cankr-Ilerepoypr : Jlams, 2019. - 312 c¢. - (Cpennee
npodeccnoHansHOe 00pa3oBaHNUe)

3. buoxumus s TEXHOJIOTOB [DnekTpoHHBI pecypc]| : Y4eOHUK U TPAKTHKYM s
akajgemMudeckoro OakanmaBpuara : B 2-x actsax / A. JI. Hookmanosa. - Onexrpon.aan. Y. 1. - 2-
e wm3n. - M. : IOpaiit, 2017. - 211 c¢. Buemmnss cceuika: http:// www.biblio-
online.ru/book/20F8CD34-D274-4AB0-8267-A3B48B8EF7F5

4. buoxumusi IS TEXHOJIOTOB [DJNEKTPOHHBIA pecypc] : y4eOHMK ¥ TPAKTUKYM IS
aKajgeMudeckoro OakamaBpuara : B 2-X yactsx / A. JI. HoBokmianoBa. - DIeKTpoH.1aH. q. 2.
- 2-e ma. - M. : IOpaiit, 2017. - 302 c. Bremmnss cceuika: http://www.biblio-
online.ru/book/83D348D1-2EDB-42FB-9265-0B9E93C5ECBO0

8.2 JlonoiHuTEIBHAS JIMTEpPATypa

1. Hlep6akos, B.I'. buoxumusi u ToBapoBEACHNUE MACIUYHOTO CHIPbS : YUYCOHHKHU IJISI CTY.
By30B / B. I'. lllep6axos, B. I'. Jlo6anoB. - 5-e u3x., nepepad. u nom. - M. : KonocC, 2003. - 360 c. -
(YueOHuku u y4ued. mocoOust IJisi CTYICHTOB BBICHI. yuel. 3aBefieHui). - bubmumorp.: c. 352

2. Po3anues, D.I'. buoxumus msica U MACHBIX MPOAYKTOB (00OmIas yacte) : y4yeO. moc. ams
BY30B 110 Hamp. NOoAroToBKHU aurioMup. crer. 260300 "TexHonorus Ceipbsi U NPOJYKTOB )KMBOTHOTO
npoucxoxaeHua" cren. 260301 -TexHonorust Msca U MACHBIX HNPOAYyKTOB, 260303 -TexHosorus
MOJIOKA ¥ MOJIOYHBIX MPOAYyKTOB H crell. 240902 -ITumesas ouorexnomorus / J. I'. Po3annes. - M. :
HeJIn npunrt, 2006. - 240 c. - bubnuorp.: c. 229

3. Poroxwun, B.B. buoxumuss Momoka ¥ MOJOYHBIX MPOAYKTOB : y4del. MOC. JJs CTYA.,
oOyyaromuxcs no cren. 110305 "TexHomorust mMpou3BOACTBA U MepepaboTKu ¢.-X. mpoaykuuu" / B.
B. Poroxwun. - CII6. : THOP/, 2006. - 31, [5] c. - (CoBpemeHHast yueOHas, TEXHUYESCKAs M HAyIHAs
auTeparypa). - bubnuorp.: c. 314-316

4. Poroxkun, B.B buoxumus cenbCKOX03sHCTBEHHON MPOIYKIINU | YUeOHUK JIJIsi OaKaiaBpoOB
no Hampasi. 110900 "Texnonorus mp-Ba u mepepad. c.-x. mpoaykuuu" / B. B. Poroxun, T. B.
Poroxwuna. - CII6. : TUOP/I, 2014. - 542, [2] c. - bubmuorp.: c. 540-543

5. Komaes, A. I'. buoxumus cenbCKOX035UCTBEHHOW MPOAYKIMU [DIEKTPOHHBIA pecypc] :
yaebnoe mocooue / A. I'. Komaes, C. H. JImurpenko, 1. C. XKXomnobosa. - Dnektpon. naH. - CII6. [u
ap.] : Jlanb, 2018. - 388 c. - (YueOnuku s By3oB) (CreunanbHas qureparypa). - BHemHss cepuika:
https://e.lanbook.com/book/102595

6. Oxpumenko, O.B. buoxumust cenbCKOX03sIMICTBEHHON NPOAYKIMH (T€OpUsl U MPAKTUKYM)
[DnexkTponHbIii pecype] : yueb. mocobme / O. B. Oxpumenko ; M-Bo cenbckoro xo3-Ba Poc.
®eneparun, Bonoroackas IMXA, Kad. xuMm. u ¢pusuku. - InektpoH. naH. - Bonoraa ; Mosnovsoe :
BI'MXA, 2016. - 460 c. - Cucrem. tpeboBanus: Adobe Reader. - bubmuorp.: ¢. 416-419 Buemnss
ccbuika: https://molochnoe.ru/ebs/notes/1065/download

7. HoBokmranoBa, A.JI. buoxumus [DneKTpoHHBIN pecypc] : y4ded. mocodue s CTyA. IMo
Hanpasi. 260200.62 "[IpoaykTel TUTaHUS )KUBOTH. MpoUCXOoxaeHus" Oakanasp. u crneu. 260303.65
"TexHomorust Mojioka U MosiouHbIX mipoa." / A. JI. HoBokmanoBa ; M-Bo cenmbckoro xo3-Ba Poc.
Oepepaunn, GI'BOY BIIO "Bonoroackas roc. monouHoxo3. akaa. uMm. H. B. Bepemaruna". -
OnektpoH. naH. (8854 Kb). - Bomorma ; Momounoe : UI[ BITMXA, 2013. - 212 c¢. - Cucrem.



TpedoBanusi: Adobe Reader. - Dnekrpon. Bepcus mned. nyOnukamum . - Pexxum gocryna:
http://molochnoe.ru/bookdl/?id=327. - bubmuorp.: C. 208 Brerruss CCBUIKA:
https://molochnoe.ru/ebs/notes/327

8.3 IlporpammHoe obecneuenne 1 UHTepHeT-pecypcesbl
JIueH3noHHOenporpaMMHoeolecevYeHne:
Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office Professional
2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010

STATISTICA Advanced + QC 10 for Windows
B T.4. 0T€4YE€CTBECHHOC
Astra Linux Special Edition PYCB 10015-01 Bepcuwu 1.6.
1C:Ilpennmpusitue 8. Kondurypamus, 1C: byxrantepus 8 (yaeOHast Bepcusi)
Project Expert 7 (Tutorial) for Windows
CIICKoucynbpTantlIntoc
KasperskyEndpointSecurity mist 6uzneca CtangapTHbIH

CB000aHO pacnpocTpaHsieMoe JHIEH3HOHHOE IPOrpaMMHOe o0ecrneyeHne:
OpenOffice
LibreOffice
7-Zip
Adobe Acrobat Reader
Google Chrome
B T.4. 0TeYeCTBEeHHOE
Sunexc.bpayzep

NudpopmaninoHHble CIPABOYHBbIE CHCTEMbI

— Enunoe okHO nocTymna K 00pa3oBaTeIbHBIM pecypcaM — PeKUM JOCTYIIa:
http://window.edu.ru/

— UIIC «Koncynprantllnroc» — pexxum gocryma: http://www.consultant.ru/

— UnTepdakc - LleHTp packpbITus KOprOpaTUBHOM HHPOpMauu (CepBep pacKphITUS
uHpopMarumn) — pexum gocryna: https://www.e-disclosure.ru/

— Uudopmanmonno-npasosoii mopran TAPAHT.RU — pexwum nocrtyma: http://www.garant.ru/

— ABTOMaTH3MpPOBaHHAs CIIpaBoYHas cucTeMa «Cenbxo3TexHuKa» (Web-Bepcus) - peskum
noctym: http://gtnexam.ru/

IIpodeccnonanbHbie 0a3bl JAHHBIX

— Hayunas snekrponnas oubmmoreka eLIBRARY.RU- pexxum nocryna: http://elibrary.ru

— Haykomerpuueckas 6a3za qaHHBIX SCOPUS: 6a3za qaHHBIX pedepaToB M MUTHPOBAHHSI— PEKUM
nocryna:https://www.scopus.com/customer/profile/display.uri

— OdpummansHbiicaiTdenepanbHONCTYKOBITOCYIApCTBEHHONCTATUCTUKY— PEKUM JTOCTYTIA:
https://rosstat.gov.ru/ (OTKpbITHIH 1OCTYII)

— Poccuiickas Axkanemus Hayk, OTKpBITBIN JOCTYN K HAyYHBIM KypHaJaM — PEXKUM JIOCTyIa:
http://www.ras.ru(OTKpsITbIN TOCTYII)

— OdunmanbHpIi calT MuHHCTEpPCTBA CeNbCKOT0 X03stcTBa Poccuiickoit deneparnm —
pexxum nocryna:http://mex.ru/ (OTKpBITHIA JOCTYTI)

DJIeKTPOHHBbIE OMOJINOTEeYHbIE CHCTEMBbI:

* DnexkTpoHHbIN 6nbarmoreunsiid karamor Web UPBUC — pexum nocryna:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

* OBC JIAHb - pexum nocryna: https://e.lanbook.com/

e DOBC Znanium.com — pexum gocrtyma: https://new.znanium.com/

« DBC FOPAUT - pexum nocryma: https://urait.ru/

* DOBC POLPRED.COM: http://www.polpred.com/


http://window.edu.ru/
http://www.consultant.ru/
https://www.e-disclosure.ru/
http://www.garant.ru/
http://gtnexam.ru/
http://elibrary.ru/
https://www.scopus.com/customer/profile/display.uri
https://rosstat.gov.ru/
http://www.ras.ru/
http://mcx.ru/
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/
http://www.polpred.com/

* DneKTpoHHast OMOIMOTEKa H3IaTeIbCKOTO IIeHTpa «Akaaemusi»: hitps://www.academia-
moscow.ru/elibrary/(komnexkuus CITO)
* OBC ®I'bOY BO Bonoronckas TMXA — pexxum nocryna: https://molochnoe.ru/ebs/

9. MaTepuajibHO-TeXHHYECKOE o0ecneuyeHne TUCIHMINHbI

VYuebnas ayautopus 1225 11t npoBeeHUs 3aHATHIA JEKIIMOHHOTO U CEMHUHAPCKOT0 THIIA
(MpaKTUUYECKUE 3aHATHUSA); TPYNIIOBBIX U MHAWBUIYAIbHBIX KOHCYJIbTAlUN; TEKYIIETO KOHTPOJIS U
npoMexXyTouHoi artectanni. OCHOBHOE 000pyAOBaHUE: SKpaH I mpoekTopa | mr., mpoekrop - 1
IIT., KOMIIBIOTEP B KOMIUIEKTE - | IIT.

VYuebnas ayautopus 1234 1t mpoBeeHUs 3aHATHIA JEKIIMOHHOTO U CEMHUHAPCKOT0 THIIA
(MpaKTUUYECKHUE 3aHATHUSA); TPYNIIOBBIX U MHAWBUIYAIbHBIX KOHCYJIbTAlMN; TEKYIIETO KOHTPOJIS U
npoMexXyTouHoi artectanni. OCHOBHOE 000pyAOBaHUE: SKpaH i mpoekTopa | mr., mpoekrop - 1

IIT., KOMIIBIOTEP B KOMIUIEKTE - | MIT.
VYuebnas ayautopus 1325 JlabopaTopusi HEOPraHUYECKON M aHATUTHYECKON XUMHUH, JUIS
MIPOBEICHHUS JTA0OPATOPHBIX 3aHATHI. OCHOBHOE 000PYyIOBaHME: BECHI TAOOpAaTOPHBIE 2 Ki1acca

TOYHOCTH, XOJIOAUIbHUK JInbuxa, BonsHas OaHs, necuaHast 0aHs, COUPTOBKa, hapdopoBas cTymnka ¢

MECTUKOM, eIUTEIbHasi BOPOHKA IMJIUHAPUYECKas, BaKyyM-HacoC, MajeTka, apeoMeTp,
dorokonopumerp KoHIeHTparmoHHbi KOK-2, nonomep OB-74, anekTpudeckue MmINTKH, BECHI
aHanuTudeckue, peppaxromerp MPD-454, xonoauibHUK OBITOBOM, BBITSHKHON ITKA(], CYIIMIIBHBINA

mkad, mydenpHas neys.

Jlnst n3ydeHns AucuIuInHb! «OO0MIas XUMUSI 1 OCHOBBI XUMHYECKOTO aHATIM3a» UMEIOTCS
HE00X0IMMBbIe 000PYI0BaHUE, TPUOOPHI M PEAKTHBHI.

PeakTuBsl ITpuGopsl, mocyaa u 000pyaOBaHHE

1. Uupukaropsr: 1. OBITOBOW XOJOAUILHUK
(denondranent, JaKkmyc, 2.  2JEKTPOIUIMTKA
YHHBEpCalbHas HHAUKATOPHAsT | 3.  TePMOMETp PTYTHBIN
Oymara ¢ TyOycom 4. BopsHas 0aHS METa/LTUYCCKas
2. Kucnorsr: 5. mecuanas OGaHs
XJIOPOBOJOpO/iHAs (COJIsTHAs), 6. dapdoposas crymnka, necTuk

CepHast, a30THas, yKCycHas, | 7.  mpobupka Ha 10-15cm°
(dhochopHas, maseneBas 8. maysoyka CTEeKISTHHAS
3. OcHOBaHUS: THAPOKCHI 9. Oymara GpuIBTpOBaILHAS
HATPUS, THAPOKCHU/T KaJHs, 10. «xumenkm»
BOJHBIN pacTBOp aMMHUaKa, 11. maneTka
OapuToBas Boza 12. nupubop a1 3aCKTpOIU3a
4. Coum: TeTpabopar HaTpus, 13. kpucrammzaTop
KapOOHAT Kayusi. kKapOooHat 14. xumuueckue ctakadsl Ha 50 CMs, 100 CM3, 150 CM3, 250 em®
HATPHS, TUAPOKApOOHAT Hatpus | 15. kKonGs! KoHmueckue Ha 100 cm®, 250 cv®
WIIH KaJUsl, XJIOPU aMMOHHUS, 16. MepHBIe KOJIOBI eMKOCTEIO 50 em®, 100 e, 200 em®, 500 em®, 1000 en®, 2000
OKcaJlaT HaTpHsl, OKCallaT oM’
aMMOHWSI, IepMaHraHaT kanus, | 17. numetka-Mopa Ha 1 CM3, 5 CM3, 10 CM3, 20 em®
JUXpOMaT Kajus, Hoau I Kausi, | 18. Oroperku Ha 25 CM3, 50 cm®
fon, THOCYNTb(hAT HATPHUS, 19. ckiastHKH eMKOocThIO 500 CM3, 250 CM3, 1000 CM3, 2000 cm®
Kpaxmall, XJOPHI KaJIbIIns, 20. OyThLIH AT AUCTHIUTUPOBaHHO#M BobI 10 11, 20 11
xyopun (CynbdaT) MarHus, 21. BOPOHKH COJIEBBIE, BOPOHKH OIOPETOUHBIEC, BOPOHKHU IS (PUITBTPOBAHUS
koMmrutekcoH 11, aproxpom 22. MUTETKH OTyaBTOMAT Ha | CM3, 5 CM3, 10 om®
YEepHBIN, MypeKcH]l, 23. u3MepuTeNbHbIC IIMIHHIPE! Ha 10 CM3, 25 CM3, 50 CMs, 100 em®
(dheHoNPTaTCHH, METHIOPAHIK, 24. kaneNbHUIBI 171 PACTBOPOB HHIUKATOPOB
HUTpAT aMMOHHUSI, XJIOPUJT 25. mpeMeTHBIE CTEKIIa, YaCOBBIC CTEKIIa
Gapusi, HUTpar cepedpa, xjaopuxa | 26. IPOMBIBAIKH
HATPUS, XPOMAT KaJus, 27. MUTNIETKU CTCKIITHHBIC TPayuPOBAHHEIC
cynbdar xenesa II1, comnp 28. Habops! 1abopaTopuii A1 MPOBEJCHUS KAUeCTBCHHBIX PEaKIUi
Mopa, MeaHBIH KyTropoc, 29. mTaTHB METAIUTHYECKUH IS OFOPETKH
ATIOMUHHUCBBIE KBACIIBI, 30. mraTuB I IPOOUPOK
cynb(hat HUKE, 31. mmaren
MEPOKCUIUCYITH(AT aMMOHHS, 32. apeomeTpHI
AJTFOMUHOH, aJIM3apyH, XJopHast | 33. BeChbl aHATUTUICCKIEC
U3BECTh, XJIIOPUJ KOOATBTA, 34. Bechl TEXHO-aHATUTHICCKHE
KpacHasi KpOBsiHasl COJIb 35. (OTORIEKTPOKOJIOPUMETP



https://www.academia-moscow.ru/elibrary/
https://www.academia-moscow.ru/elibrary/
https://molochnoe.ru/ebs/

K3[Fe(CN)gl, cymbdat meau, 36. moTeHIMOMETP

areTaT CBHHIA, Cyabdat kamus, | 37. pedpakromerp

XJIOPH]T QITFOMUHHS 38. ciekrpodoTomerp

39. mmamMeHHBIH criekTpodoToMeTp
40. TUCTUILTATOP

41. TTeNbHBIE AL

OBECIIEYEHUE OBPA30BAHMUSA I JIUL] C OB3

Jns obecrieueHus: 00pa3oBaHMs HHBAIMJIOB U JIUL C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU
3/I0pOBbsI peaTu3alysi JUCIUIUTMHBI MOKET OCYIIECTBIATHCS B alalTHPOBAHHOM BHUJIE, UCXOIS U3
WH/IMBUYAJIBHBIX IICUXO(U3NYECKUX OCOOEHHOCTEN U 110 JINYHOMY 3asIBICHUI0 00yYaroIlerocs, B
YacTH CO3JaHMsI CIICIHATIBHBIX YCIOBUH.

B cnennanbHble ycI0BHsI MOTYT BXOAMTh: IPEJOCTABIEHUE OTAEIBHOM ayIuTOPHH,
HEOOXOIMMBIX TEXHUYECKHX CPE/ICTB, IPUCYTCTBHE ACCUCTEHTA, OKA3bIBAIOIIET0 HEOOX0AUMYIO
TE€XHUYECKYIO TIOMOIIb, BEIOOP (hOPMBI IPEAOCTABICHHS UHCTPYKIIMU 10 MOPSAAKY IPOBEIAECHUS
TEKYILLETO KOHTPOJIS M MPOMEXKYTOYHOH aTTECTAllUH, UCIIOJIb30BAHNE CTICUATBHBIX TEXHUYECKUX
CPEeZCTB, IPEAOCTABIEHHUE NTEpPEpbIBa ISl TPHEMa IHILH, JIEKapCTB U Jp.

JUist 1] ¢ OrpaHUYSHHBIMU BO3MOXHOCTSIMU 3JI0POBbSI ITPEIyCMOTPEHA OPTaHU3aIIs
KOHCYJIbTAIIMH € UCIIOJIb30BAaHUEM HJIEKTPOHHOMN MOYTHI.

Y4eOHO-MeTOoINYeCKHEe MaTepHaJIbl ISl CAMOCTOSTENIbHON PabOThl 00yJaromuXCs U3 Yucia
MHBAJINOB U JIUI] C OTPaHUYEHHBIMU BO3MOXKHOCTAMU 3710poBbs (OB3) npenocrasistores B popmax,
a/IalITUPOBAHHBIX K OTPaHUYEHUSIM HX 3/I0POBbS U BOCTIPUATHS UHPOPMALIUU:

JInist u1 ¢ HapyIeHUsIMU 3pEHMSL:

— MpefocTaBIeHnEe 00pa30BaTEIbHOTO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM (hopMmarte,
MO3BOJISIOIIEM MEPEBOJUTH IUIOCKONEYATHYIO HH(OPMALIMIO B ayTHANIbHYIO (hopMmy;
BO3MOXXHOCTh MCIIOJIb30BAaTh MHANBUYAIbHBIE YCTPONCTBA U CPEICTBA, TO3BOJISIOLIHIE
alalITUPOBaTh MaTepHallbl, OCYLECTBIATh NIPUEM U Mepeady UH(POpMaIUK ¢ y4eTOM
UH/IMBUYAJIbHBIX OCOOCHHOCTEH U COCTOSTHUS 310POBbsI CTYICHTA;

IPEJOCTaBIEHNE BO3MOKHOCTH MPEAKYPCOBOIO O3HAKOMIIEHHUS C COZIEpPKaHUEM yueOHOM
JUCLUTUITMHBL U MaTepPHUajIoM 10 Kypcy 3a CuéT pa3MelieHuss HHQopMaIui Ha KOPIIOPaTUBHOM
00pa3oBaTeILHOM HOPTAJIE;

UCIIOJIb30BaHUE YETKOTO ¥ YBEIIMYCHHOTO 10 pazmepy mpudTa u rpaguueckux 0ObeKTOB B
MYJIbTUMEAUMHBIX MPE3EeHTALNSAX;

03BYYHMBAaHHE BU3YyaJIbHON MH(POPMALIUH, TPEICTABICHHON 00YyJaloMMCcs B X0OJ€ 3aHATH;
obecrieueHre pa3IaTOYHBIM MaTEePUATIOM, AyOIUPYIOMMM HHGOPMAITHIO, BEIBOJAUMYIO Ha dKPaH;
oOecrieyeHre 0co0Oro peueBoro pexxuma MpernoiaBaHus: JISKIUN YUTAIOTCS TPOMKO, pa30opuuBo,
OTYETIIMBO, C MTay3aMU MEXY CMBICIIOBBIMU OJ0KaMu MH(pOpMaLuu, odoecrieunBaeTcs
UHTOHUPOBAHUE, TIOBTOPEHUE, aKIIEHTUPOBAaHKE, MPO(UIAKTHKA pacCeUBaHMs BHUMAaHMS,
MUHHMMH3AIMS BHEIIHETO IIIyMa U o0ecrieueHre CIOKOMHOHN ayInaabHON 00CTaHOBKH;
BO3MOKHOCTh BECTH 3alMCh yueOHOM HH(pOpMAIUK CTYAEHTaMU B yIOOHOU Al HUX (opme
(ayzuanbHO, ayJUOBU3YaJIbHO, B BUJIE IOMETOK B 3apaHee MOATrOTOBIEHHOM TEKCTE).

Jnist U1 ¢ HapyIIEHUSIMH CITyXa:

IpefocTaBlIeHue 00pa30BaTEIbHOTO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM (popmMaTe, MO3BOJISIOIIEM
NEPEeBOJIUTH AyIUANBHYIO (POPMY JIEKIIUH B IJIOCKOIIEYATHYIO HH(OPMAIIHIO;

HaJINYMe BO3MOXHOCTH UCIOJIb30BATh MHIUBUAYAJIbHBIE 3BYKOYCHIIMBAIOIINE YCTPOICTBA U
CYpIOTEXHHUYECKUE CPEJICTBA, MO3BOJISIONINE OCYIIECTBIATH MPUEM U Tiepeiady HHPOpMaIuy;
OCYIIECTBIISATh B3aUMOOOPATHBIN MEPEBOJT TEKCTOBBIX M ayAno(aitioB (OJIOKHOT JJIsi PEUYeBOTO
BBO/Ia), @ TAKXKE 3AIMCh U BOCIIPOU3BEICHNUE 3PUTEIBHON UH(pOpMAaLIUH.

HaJIN4YME HAIJISIHOTO COIPOBOKICHUS N3y4aeMOro Marepuaia (CTpyKTYpHO-JIOTHUECKUE CXEMBI,
TaOIMIIBI, rpaduKy, KOHIEHTPUPYIOIIKE 1 000011aonme nH(HOPMAIIHIO, OTIOPHBIE KOHCTIEKTHI,
pa3IaTovYHBIN MaTepuan);

o0ecrieyeHne MPaKTUKU OTIEPEkKAIOIETr0 YTCHHsI, KOTJa CTYJICHThI 3apaHee 3HaKOMSTCS C
MaTepHaJIOM U BBIACISAIOT HE3HAKOMBIE U HEMTOHATHBIE CJIOBA U ()ParMEHTHI;

COYETaHUE Ha 3aHATHIX BCEX BUJIOB PEUEBOM NEATETLHOCTH (TOBOPEHHUSI, CITYILIAHHS, YTEHUS,



MUChMA, 3PUTEITHHOTO BOCTIPUSTHUS C JIUIIA TOBOPSIIETO)
J11st U1 ¢ HapyIIEHUSIME OTIOPHO-IIBUTATEIBHOTO ammapara:
BO3MOXKHOCTH HCIIOJIh30BATh CIICIIUATHHOE IPOrpaMMHOE 00ECIIEYeHHE U CIICITUAITBHOE
obopynoBanue, nmpeaocrapisgemoe 1o Juau OCC 1 Mo3BoJIAIOIIee KOMICHCUPOBATH IBUTATEIbHbII
nedexT (KOJISICKU, XOYHKH, TPOCTU U JIp.);
NpeI0CTaBIICHNE BO3MOKHOCTH MPEAKYPCOBOTO O3HAKOMIICHHUS C COJICP)KaHUEM ydeOHOM
JTUCITUTIMHBI 1 MAaTEPUAJIOM IO KypCy 3a CUET pa3MelieHusl HHpOpMaIiu Ha KOPIIOPATHUBHOM
00pa3oBaTelbHOM TIOPTAJIC;
obecrnieueHrne OeCTIPEnsITCTBEHHOTO JOCTYIIA B MOMEIICHUS, a TAK)Ke NpPeObIBAHUS HUX;
UCTIOJIB30BaHUE JIOTIOJIHUTEILHOTO HHPOPMAITMOHHO-METOAMYECKOTO O0ECTICUCHHS:
http://lumcvpo.ru/about-project - dexepanbHbIi TOPTAJ BBICIIETO 0OpA30BaHUS CTYIACHTOB C
nHBaTuIHOCTHIO U OB3
http://nvda.ru/ - IIporpamma sxpannoro gocryma «NVDA (Non Visual Desktop Access)»
(«CuHTe3aTop peun») Ui epeBoia MUCbMEHHON pevr B YCTHYIO

JlaHHBI! TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHUHTEHTA
oOyyJaronmxcs


http://umcvpo.ru/about-project
http://nvda.ru/

10. Kapra komMneTeHIIUN JUCUMIIJIMHBI

YpoBeHb BhICHIEr0 00pa3oBaHusi: 0aKajiaBpuar)

Buosornueckas xumus (Hanpasnenue moarorosxu: 35.03.08 Boanbie Guopecypcehbl 1 aKBaKYJILTypa

Ilens quCHHATITIHBL

OBJIaJICHUE 3HAHUSAMH O CBOWCTBAaX OCHOBHBIX KJIACCOB OPTaHMYECKHX COCTUHEHHH, 00 0COOEHHOCTAX MeTaboyim3Ma OHOMOJEKYNl Ha CyOCTpaTHOM,
JHEPreTU4eCKOM M FTeHETHYECKOM YPOBHSIX JIJIsl TPUMEHEHHSI UX B MPO(EeCCHOHATIbHON e TENbHOCTH

3amaun QUCIUIIINHEI

1. TIpnobpeTeHne cTyAeHTaMHU 3HAHUH 00 3JEMEHTHOM W MOJEKYJIIPHOM COCTaBE JKUBBIX OPTaHW3MOB, 00 OCOOCHHOCTH CTPOEHHS, CBOWCTB M (PYHKITHIT
OHOMOJICKYJ U OMOTIOIUMEPOB.
2. ®opMupoBaHKEe TBEPIBIX 3HAHUI O B3aMMOCBSI3U OOMEHA BEICCTB U SHEPTHH B )KUBOTHOM OPraHH3ME.
3. Ilpumenenre HHHOPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJOTHI MPH TMPOBEICHHH MOHUTOPUHTA CPEIIbl OOMTAHKS BOTHBIX OMOJIIOTUYECKUX PECYPCOB IO
THIIPOOHMOIOTUYECKUM TTOKA3aTEIISIM.

B IIpoHeccc OCBOCHUS LlaHHOﬁ JAUCHUTUIMHBL CTYACHT (l)OpMI/IpyeT U ACMOHCTPUPYECT CJICAYIOHINC

O6menpodeccuoHaNbEHBIC KOMIICTCHIINN

KomrnereHunn [Inanupyemsble pe3yabTaThl 00ydeHus Texnonoruu Dopma oneHouHOro| CTyneHU ypoBHEH 0CBOEHHSI KOMIETEHIUU
Hnnekc dopmynamupoBka (MHIMKATOPBI JOCTH)KECHHSI KOMIICTCHIINH) (dbopmupoBaHus CpeacTBa
OIIK-1 | CnocobeH pemath TUIIOBBIC N-1opk-1 Ucrionb3yeT OCHOBHBIE 3aKOHBI IToporoBelii(y10B/I€eTBOPUTEILHBII)
3aayn npodeccrnoHaNbHON €CTECTBEHHOHAYYHbIX AUCLUILINH JIs Ot 30-55 6annoB
JIeSITeIbHOCTH HA OCHOBE peleHus CTaHIapPTHBIX 33134 B 00J1acTH Jlexuu 3HaeTr  ocobeHHOCTH XUMHUECKOTO
3HAHUH OCHOBHBIX 3aKOHOB BOJIHBIX OMOPECYPCOB U aKBAKYJIBTYPEI CTPOCHHSI M  CBOHCTB  OHOMOJEKYJ
MaTEMaTH4ECKHX, JlabopaTtopHsie JlabopaTopHas XKUBOTHOTO OpraHU3Ma.
€CTECTBEHHOHAYUYHBIX U 3aHATHU pabora, IIpoaBuHYTHIKH(X0pOLLIO)
o0rmernpogeccnoHaIbHBIX Ot 56-75 6ann0B
JVCIUIUIMH C IPUMEHEHNEM CamocrosiTensHas coo01enue, YMeeT mpPOBOANTH OKCIEPHMEHTH II0
nH(OpMaMOHHO- pabora 3aJaHHOM MEeTOMKeE.
KOMMYHHMKALMOHHBIX KOHTpOJIbHAs Bricokuii(oTan4HO)
TEXHOJIOT Uit HnTepakTuBHBIE pabora Ot 76-100 6a10B
3aHATHUSL Buageer MeTonamu 0000IICHUS TaHHBIX

JJI COCTAaBJICHHUSA OTYCTOB U
COOTBCTCTBYHOIIUX 3aKJIIOYCHUI
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