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1. Hesu u 3axa4u y4eOHOM AU CIUATIIIMHBI

Ilenp W3ydeHHs AUCLUIUIMHBI — HM3yYEHHE XHMHYECKOIO COCTaBa JKHUBBIX
OpPraHU3MOB U XUMHUYECKHX IIPOLIECCOB, KOTOPBIE MPOUCXOAAT B KUBBIX OpPraHU3Max
M JIeXaT B OCHOBE WX JKHU3HENEATENbHOCTH. Kypc OHONOrMYeckod XuMHH
IPEACTABIICH pa3/ieflaMU: CTaTHYecKass OMOXMMHS (M3ydaeTcsi XMMUYECKUU COCTaB
JKUBBIX OpPraHU3MOB), AWHAMHUUYEcKas Ouoxumusa (u3ydaercsi OOMEH BEIIECTB U
CBSI3aHHBIN C HUM OOMeH »Heprum). M3ydueHne OMOIIOTHYECKON XUMUU HEOOXOIUMO
s (pOPMHUPOBAHUS YETKOTO MAaTEPUAIMCTHYECKOTO TOHUMAaHUS KU3HEHHBIX
IPOIECCOB W TMOCIEAYIONIEr0 HW3Yy4eHHs MNPOQPECCHOHATHHO OPHEHTUPOBAHHBIX
JUCHMIUIMH. buonoruueckas XuMus 3akiaJblBae€T TEOPETUUECKUN (DyHIAMEHT ISl
pPacKpbITUsl CaMOM INTyOOKOM CYIIHOCTH OHOJIOTMYECKUX SIBJICHHM M IPOLECCOB
KU3HEJIEATEIbHOCTH.

3amaun: (opMHpOBaHHE Yy CTYJEHTa TBOPUYECKUX HAaBBIKOB M CpPEJCTB
UCIOJb30BaHUSl METOJ0B OHMOXMMHUM Mpu Hocieayrouiel ydedbe u Oynymen
po(heCCUOHATILHON JEATENIbHOCTH; U3yUYE€HHE OCHOBHBIX XUMUYECKUX MTPEBPALLICHUIH,
JeXallluX B OCHOBE JKU3HENESTEIbHOCTH, C Yy4YacTUeM OHOKaTalu3aToOpoOB
(pepmMeHTOB), OCYMIECTBISIFONIUX OBICTPO, CHEMU(DUIHO W OPraHU30BAHHO BO
BPEMEHU U MPOCTPAHCTBE 3TU XMMHUYECKUE MPEBPALICHUS; O3HAKOMIIEHUE C JIOTUKOM
MPOUCXOSIINX B JKUBBIX KIETKaxX MPOIECCOB, UX PETYSLMEH M POJIbI0 OENKOB U
HYKJIEMHOBBIX KHCIOT B HUX.

2. Mecto nucuuniinubl B cTpykrype OITOII

VuyeOnasa gucuuiuimHa «buonormdueckas XuMHSA» BXOOUT B 4acTh,
dbopmupyemyro ydacTHUKaMu oOpaszoBaTenbHbIX oTHomeHui (b1.B.09), nuctiumiun
MOATOTOBKH CTY/ICHTOB.

HeoO0xonumMbpIiMu yCIOBUSIMU 111 OCBOCHUSI YUEOHON NUCIUIUIMHBI SBISIOTCS
3HaHUS OCHOBHBIX XMMHUYECKUX MOHSATUA M 3aKOHOB, NEPUOJAUYECKOM CHUCTEMBI
3JIEMEHTOB, XMMHYECKHX CBOMCTB COCIMHCHUM DJIEMEHTOB TJIABHBIX M ITOOOYHBIX
MOATrPYII; 3aKOHOMEPHOCTH MPOTEKAHUS PEAKIIMI HEOPraHUYECKUX U OPraHUYEeCKUX
COCAMHEHUM, YMEHHMS IUIAaHUPOBATh OJKCIEPUMEHTa, MOJAOUpaTh PEaKTUBBI U
000opyioBaHUe, pallMOHAIBLHO HCIIOJIL30BaTh BPEMs, CPEACTBA, METOJIBI U MPHUEMBI B
MIPOIIECCE BBIMOJTHEHUST PaOOTHI; HABBIKM COJEPIKaHUS pabOdYero Mecta B YUCTOTE W
MOPSIZIKE, BBHITIOJHEHUS XUMHUYECKUX OIepaIiuii, COOFOACHHS TTPaBuil OE30MaCHOCTH
TPy/Jia, YCTAHOBJICHUS] TPUYMHHO-CJIC/ICTBEHHBIX CBSI3EH.

ConepxaHve  JUCHUIUIMHBI  SIBJIAETCS  JIOTUYECKUM  MPOJOJKEHHEM
COZEPKAHUS JUCHUIUIUH « XUMHUS», «DU3HO0JIOTHS YETOBEKA 1 )KMBOTHBIX» U CITYKHUT
OCHOBOHM I JalbHEHIEro OCBOSCHUS TUCHUIUITMH «MoJeKymspHas OHOJIOTHSY,
«Mmmynonorus», «@uszmonorus BHI», «OCHOBbBI MEIMIIMHCKUX 3HAHUH W
3I0pOBOTO 00paza Ku3Hm», «OCHOBBI OMOTEXHOJIOTHUIY.



3. IlepedeHb ILUIAHMPYEMBIX Pe3yJbTATOB OOYYEeHHUS IO IUCHHUILINHE
(Moay110), COOTHECEHHBIX C HHAMKATOPAMU JOCTHKEHUS KOMIIETeH NI

Kox mo ®I'OC BO

NugukaTop 10CTHKEHUS

Pe3yabTaThl 00y4yeHus mo
AUCHMILIHHE

Oo6menpodeccnoHabHBIC

OIIK-2. CnocoOeH npUMEeHATh
MPHUHIIATIEI CTPYKTYPHO-
(bYHKIIMOHATTLHOM
OpTraHHU3aINH, UCIIOJIE30BATh
dbuznonoruyeckue,
[IUTOJIOTUIECKHE,
OHMOXHMUYECKHUE,
Ono(U3MIECKHe METOTBI
aHaM3a sl OLEHKU U
KOPPEKIIUH COCTOSTHUS YKUBBIX
00BEKTOB 1 MOHUTOPHHTA
Cpenbl uX OOuTaHus

OIIK-2.1 3HaeT NPUHIIUIILI
CTPYKTYpHO-
(bYHKIIMOHATLHOM
OpraHu3aIu JKMBBIX
OOBEKTOB M MOHHTOPHHIA
Cpenbl uX OOUTaHUS;
OIIK-2.2 ymeeT NpuUMEHSATH

TIPUHITAITBI CTPYKTYpPHO
(byHKIIMOHATTLHOM
OpraHu3aIuu JUISt
MOHUTOPHHTa  Cpelbl  HX
oduTaHus;

OIIK-2.3 yMeeT
HCIIOJIb30BaTh METO/IbI
aHaly3a JJIg OIEHKU |
KOPPEKIIHH COCTOSTHHS
JKUBBIX 00BEKTOB u
MOHHTOPHHTA  CpeAbl WX
obuTaHus;

OIIK-2.4 Bnageetr MeTogaMu
LHUTOJOTHYCCKHX,
OMOXHMHYECKHUX,

OMoU3MUECKIX aHAIN30B
JUTSL OIICHKU COCTOSTHUS
KHUBBIX OOBEKTOB.

3HaeT: TEOPETHUUECKUE OCHOBBI,
HOBEHIIMX HAYYHBIX U
MPAKTUICCKHUX JIOCTUKCHUS B
o0racTi GUOJIOTHYECKON
XHMUHU; OMOXUMHYECKUX OCHOB
KHU3HEACSITCILHOCTH OPTaHU3Ma;
0COOEHHOCTEH MeTaboan3Ma
KHUBBIX OPTaHU3MOB; METOJIOB
UCCIIEIOBAaHUS OMOXMMHUYCCKIX
KOMITOHCHTOB B OMOJIOTHYECKHUX
KHJIKOCTSX M TKaHSIX
KUBOTHBIX.

YMeer: aHaTU3UPOBATh
MIPOUCXOISIINE B KUBBIX
OopraHu3max MpoIecCchl C
OMOXMMHYECKON TOYKH 3PCHHS,
OCYIIECTBIISATH MMOA00P METOJIOB
Y TIPOBOJIMTH UCCIICIOBAHUS
a30TCOJICPIKAIIUX BEIICCTB,
JUTHUJIOB, YTJICBOJOB U UX
MeTa0OJIUTOB, MUHEPATIbHBIX
BelIeCTB, (EpPMEHTOB B TKaHSIX;
MIPOBOJIUTH 00PaOOTKY
PE3yJIbTAaTOB UCCIICAOBAHNUS,
MHTEPIPETUPOBATH PE3YJIbTATHI
OMOXMMHYECKHUX MCCIICIOBAHMIA
JUTSL OLICHKU COCTOSTHUSI OOMEeHa
BEILIECTB U KOMIUJIEKCHOM
JMAarHOCTHUKU OPTraHU3MOB;
HCIIOJIE30BATh TEOPETUICCKHE
3HaHUS U IPAKTUICCKUE HABBIKU
JUTSL PEIICHUS
COOTBETCTBYIOIIHX
npoeCCHOHATBHBIX 3a/ad.
Bnaneer HaBbikamu: pabOTHI B
XUMHUYECKOH J1abopaTopuu,
UCIIOJIb30BAHUST HEOOXOTUMBIX
puOOPOB U 1aOOPATOPHOTO
000py0BaHUs TIPU MPOBEICHUH
HCCIICIOBAHNM;, NCITOJIL30BaHUS
TEOPETUYCCKUX 3HAHUH U
MPAKTUYECKUX HABBIKOB, IS
peIIeHHs] COOTBETCTBYIOIINX
poheCCHOHATBHBIX 33/1a4.

OIIK-6. CnocobeHn

OIIK-6.1 JEMOHCTPUPYET

3HaeT: 3aJa4u COBPEMEHHOM




UCIIOJIb30BaTh B
po(hecCHOHATTLHOM
JIeSTEIbHOCTH OCHOBHBIC
3aKOHBI (PU3UKH, XUMUH, HAYK
o 3emJie U OHOJIOTHH,
IMPUMCHSATH MCTOABI
MaTeMaTH4YeCKOr0 aHaIn3a 1
MO/ICITHPOBAHHUS,
TEOPETHUYCCKHUX U
SKCIICPUMCHTAJIbHBIX
UCCIIeI0BaHMIA, TPHOOpETaTh
HOBBIC MAaTEMAaTUYCCKUEC U
€CTECTBEHHOHAYYHbBIC 3HAHHUSI,
UCIIOJIBb3Ysl COBPEMEHHbBIC
o0pa3oBare/ibHbIC U
UH(POPMALMOHHBIE TEXHOJIOTHH

3HaHHUSI OCHOBHBIX 33aKOHOB
MaTeMaTHYECKUX,
€CTECTBEHHOHAYYHBIX u
o0menpodecCHoHaATBHBIX
TUCIUIUINH, HEO0OXOIUMBIX
JUTSL PEIICHUST TUTIOBBIX 3a/1a4
B 00J1acTH OMOJIOTHH;
OIIK-6.2 yMeeT
UCIIOJIb30BATh 3HAHUS
OCHOBHBIX 3aKOHOB (pH3HKH,
XUMHH, HayK O 3emie u
Ouoaoruun B
npodeccuoHanbHOM
NeSITeTbHOCTH;

OIIK-6.3 B1ageeT METOOAMH
MaTeMaTHYeCKOTo aHaIIn3a U
MOJICTUPOBaHUS,
TEOPETUICCKHUX U
JKCIIEPUMEHTAIIbHBIX
UCCIIEIOBaHMIA, TIPUOOPETaTh
HOBBIE MaTeMaTUYECKUE U
€CTeCTBEHHOHAYYHBIC
3HAHUS, UCTIOIB3YS
COBpPEMEHHBIE
o0Opa3oBaTenbHbIC U
UH(POPMALIMOHHBIE
TEXHOJIOTHH.

OMOXVIMHH U OCHOBHBIC ITOHSTHS
CTPYKTYPHOH U
(GyHKIIMOHATIBHOM OpraHu3aluu
BCEX YPOBHEW OpraHu3aluu
KJIETKU; CUCTEMBI
OMOXMMHUYECKOr0 MeTa00IM3Ma,
OMOXMMHYECKHE SN U IIUKIIBI,
MIPOTEKAOIINE B )KUBBIX
OpraHu3Max, ¥ peryJsiuio 3TUX
MIPOIIECCOB; TJIABHBIC
XUMHYECKHE KOMITIOHEHTHI
KJICTKH, TIPOCTPAHCTBEHHYIO
CTPYKTYpy OMOTIOIMMEPOB U
POJTb HEKOBAJICHTHBIX
B3aMOJEHCTBUHN B
OHOJIOTMYECKUX CHCTEMAX;
METO/IbI HCCIIEIOBAHUS
OHMOTIOIMMEPOB; POJIb
(bepMeHTOB, KIacchl
(hepMEHTATUBHBIX PEAKIUH,
KHUHETUKY ()epPMEHTAaTUBHBIX
peakiuii, KopepMEeHTHI U
MPOCTETUYECKHUE IPYIIIIBL;
MIPOIIECCHI, TPUBOISAIINE K
CHUHTE3y MaKpO3PIHUECKHUX
COCIMHEHUH, BCE
OHOPHEpreTHYECKUe MPOLECCHI -
TJIMKOJIN3, OKHCITUTEIIEHOE
dhochoprmpoBanue.

YMeeT: KOTMIEeCTBEHHO, C
UCIIOJIb30BaHUEM
BBIYHCITUTEIILHON TEXHUKH,
OIHCHIBAThH SIBICHUS, KOTOPBIC
MIPOUCXOJIAT B OMOXHUMHUYECKUX
npoleccax; MPUMEHSTh
MOJTyYCHHBIC 3HAHUS TTPU
pelIeHNH KOHKPETHBIX
npoeCCuOHATBLHO
OpPUEHTUPOBAHHBIX 3aJaHUIA;
aHAIM3UPOBATH SIBIICHHUS,
KOTOpBIE ITPOUCXOJIAT B
OMOXMMHYCCKHX TPOIeccax
KHUBOU MPUPOABI U
MCKYCCTBEHHBIX TEXHOJIOTH;
paboTaTh co crienuanIbHOM
JIATEPATYPOIl.

Bnaneer naBbikaMu: paboTHI B
OMOXMMHYECKOH JIaOOpaTOPHH C
npubopaMu, U3MEPUTETHHOM
MOCY/1I0¥M, OMOJIOTUYECKUM
MaTepUajIoM.




4. CTpyKTYypAa U coJepKaHue y4eOHOH TUCIUIIIHHBI
4.1. O0bem y4eOHO! JTUCUMILUIUHBI U BUABI Y4eOHOI padoThI

O0BLeM 4acoB / 3a4eTHBIX eINHHII

Buj y4eOHoii padoThI OuHo-3a204yHas ¢popma /

Ounas ¢opma 3aouHasn dpopma

O01mas TpyA0eMKOCTb I CHUIIIHHBI 144 144

(4 3a4. en) (4 3a4. en)
Oo0si3aTeqibHAsi  ayAUTOpHAsi  HArpys3ka 56 24
(BCero 4acom), B TOM YHcJIe:
Jlekuuu 28 12
CeMHHAPCKHU 3aHITHS - -
[IpakTHueckue 3aHATHS 28 12

JlaGopaTopHbie pabOThI - -

KypcoBast paboTa / KypcOBOW POEKT - -

Hpyrue ¢dopMbl oOpraHuzanud  y4eOHOro - -

npoiiecca (KOHTpPOJBHBIC paboTHI,

WHIUBUIyaJIbHbBIC 3aHATHS, KOHCYJIbTAllUU

u Jip.)

CamocrosiTesibHAss  padoTa CTyJeHTa 52 116
(BCEro 4acon)

dopma aTTecTanuu DK3aMeH DK3aMeH

4.2. Conep:xanue pa3aejioB y4eOHOM TUCHUIIIMHBI

Paszpnen 1. Ctatudeckast Onoxumust

Tema 1. buoxummus Kak HayKa.

broxumus — Hayka 0 Ka4eCTBEHHOM COCTaBe, KOJIMYECTBEHHOM COJEP/KaHUU U
IPEBPALICHUSIX B MIPOLECCE KU3HEEATENBHOCTH COSAMHEHHH, 00pa3yroInX KUBYIO
mateputo. HWcropuss pa3Butus OMOXUMHUHM. 3HaueHHE OWMOXMMHUHM JMJI1 Pa3BUTHUSA
OMOJNIOTMH, MEIUIMHBI, CEJIBCKOIO XO3SICTBa, MPOMBIIUIEHHOCTH NepepadboTKu
pacTUTENBHOTO M JKMBOTHOTO  CBIPbS,  XUMHUYECKOIO  IPOMU3BOJICTBA,
IPOMBIIUIEHHOCTH MHKPOOMOJIOTMYECKOro cuHTe3a. Ctatuyeckas, JUHAMUYECKas U
(yHKIHOHAIbHAS OMOXUMMUSL.

Tema 2 . XuMHUYeCKHI COCTAB OPraHU3MOB.

[TOCTOSIHHO M MHOT/Ia BCTPEYAIOIIUECS 3JIEMEHThI B COCTABE KUBOW MaTEpHH.
[ToHsiTHE O Makpo-, MUKPO- U yJIbTPAMUKPOIEMEHTAX. XapaKTEPUCTUKA OCHOBHBIX
KJIACCOB XMMHUYECKUX COCIUHEHUM, BXOSAIIUX B COCTAB JKUBOW MaTEpUH.

Tema 3. AMHHOKHUCJIOTHBIN COCTaB 0€JIKOB.

DneMeHTapHbIi cocTaB O€NKOB. AMHHOKHCIOTBI — CTPYKTYpPHBIE €IUHHIIBI
oenka. CTpoeHHe U CBOMCTBAa aMUHOKHUCIOT. UX knaccudukanus. AnudaTudecKue,
apOMaTUYECKHE U T€TEPOLUKINYECKHE AMUHOKHUCIOTHI. VIMUHOKHCIOTA — NHPOJIMH.
[ToHsiTHE O 3aMEHUMBIX U HE3aMEHUMBIX aMHUHOKHUCIIOTaX.

Tema 4. CTpyKTypa 0€JIKOBOM MOJIEKYJIbI.

Crioco0OblI CBA3M aMHUHOKHCIIOT B MOJIEKYJIaX O€IKOB (MENTHAHAS, BOAOPOIHAS,
nucyib(uaHas, HoHHasl, TUAPOo(oOHas). YPOBHH OpraHU3aluy CTPYKTYpPbl OEIKOBOM
MouieKkyJibl. [IpuMepsl OenkoB, 00aal0MUX YETBEPTUYHON CTPYKTYpOH (MHCYJIHH,
reMorjao0uH, KaTajasa).




Tema S. @Pu3nKo-xMMHYECKHE CBOMCTBA 0EJIKOB.

®dusuKo-xuMu4eckre cBoicTBa 0enkoB. AM@orepHOCTh. M3031MeKTpruecKas
touka.  Kosomansle  cBoMCTBA  OENKOBBIX  pacTBOpoB.  HaTuBHble U
JeHaTypupoBaHHble Oenku. Bbiaenenue m ouncrtka OenkoB. MoneKyJsipHbIA Bec
OenKkoB M ero omnpeneneHue. buonornueckoe 3HaueHue OenkoB. CTpyKTypHas,
MEXaHOXMMHYECKAs], KaTAIUTHYECKAas,, TPAHCIOPTHAs, TOPMOHAIbHAS, 3alIUTHAS U
sHepreTuueckas (QyHkouu  OenkoB. Knaccuduxamuss — GenKOBBIX — BELIECTB.
XapakTepucTUKa OCHOBHBIX I'PYIIT OEJIKOB.

Tema 6. Cnoxubie 0eku — nporenabl. HykieHHOBbIE KHCI0THI.

Knaccudukanus npotennoB. benkoBplii KOMIOHEHT M MPOCTETUYECKAs TPYIINa
B nporenaax. MoHOHykneoTuAbl. llyprHOBBIE W NHPUMHIMHOBBIE OCHOBAHMSL:
aJCHUH, TyaHWH, UUTO3WH, YypauWJl W TUMHUH. PuOOHyKIeoTHABl U
Ne30KCUpHOOHYKIeOTH 1. HyKIIeMHOBBIE KUCTOTHI. J[Ba THIa HYKJIEHHOBBIX KUCIIOT.
Brinenenue HyKIEMHOBBIX KHUCIOT. XMMHYECKHMH COCTAaB HYKJIEHMHOBBIX KHCIOT.
MonekyJIpHBII BeC HYKIEHMHOBBIX KHUCIOT. CTpoeHuEe HYKIEMHOBBIX KHUCIOT.
@DyHKIMY HYKJIEHMHOBBIX KHUCJIOT B OPraHU3MeE.

Tema 7. Crpoenne depmentoB. CBoiicTBa (epMeHTOB  Kak
OMOJIOrMYEeCKUX KATAJIN3aTOPOB.

KpaTtkass ucropusi pa3Butusi ydyeHus o (epMeHTax. MeToabl BbLACICHUS U
ounctku ¢epmeHTtoB. benkoBas mpupoma depmMeHTOB, €€ T0Ka3aTeIbCTBA.
MoHOMEpHBIE W MyJbTHUMEpPHBIE  (DEPMEHTHI. CpoiictBa  (hepMEHTOB:
TEPMOJIAOMIIBHOCTh,  3aBUCMMOCTh ~ AKTHMBHOCTHM OT 3HaueHusa pH  cpensl
Crnemmnduanocts ¢epmenToB, € Buabl. CXOACTBO W pa3Inyue B JCHCTBUU
(bepMEHTOB 1 HEOEIKOBBIX KaTaIn3aTOPOB.

Tema 8. Mexanusm aeiicreus ¢pepmentoB. Kinaccupukauus ¢pepmenros.

Mexanu3m neictBust (pepMeHTOB. AKTUBHBIM M aJUIOCTEPUUYECKUI LIEHTPHI
¢depmentoB. HomenknaTypa u kinaccudukanus GpepMeHTOB.

Tema 9. Xumus yriieBoaoB.

OOwas xapakTepuCTUKa YIJIEBOJAOB M UX Kiaccupukanus. MoHocaxapuibl.
Homenkiatypa. CtpykTypHas u ontudeckas uzoMepus. Tayromepus. Myraporanus
MOHOcaxapua0oB. Pu3nueckue U XMMHUYECKUE CBOMCTBA. Peakiuu mo pas3inyHbIM
GyHKIIMOHATBHBIM TpymnaM. BakHelue npeactaBuTenu: pudo3a, 1e30KCHprud03a,
rIoKo3a, (¢Gpykrosa, ramakto3a. Jucaxapuasl. Caxaposa, MalbTo3a, JaKTO3a.
Crpoenune u xumuueckue cBoictBa. [lomucaxapuapl. Knaccudukanus. Baxueitmme
NPEACTABUTENIN: Kpaxmall, TIJIMKOT€H, LEeJUIoiIo3a. buoiornyeckoe 3Ha4YeHHUE
ITOJIMCaXapHuI0B.

Tema 10. XuMus JUIIHI0B.

[Tpocteie munuasl. Knaccuduxamms. [nunepunsl (HeHTpandbHBIE KUPBI), UX
cTpykrypa. IIpocTeie M cMemaHHble TPUITIALEPUABL. TBEPABIE XKUpPBI U Macia.
Owmbuienue rimnepunoB. Crepuabl, cOCTaB M CTpOeHHE. XojecTepuH. JKemdyHble
kuciaotel.  Crepomansle  ropmoHbl.  Cnoxknble sunuisl.  Knaccuduxanms.
®docponunuasl. Jlenntun. CTpoeHre U OMOIOTUUYECKOE 3HAUCHHE.

Tema 11. BuramuHsbl.

Buramunsl KaK BEIECTBA, HEO0OXO0IUMBbIE VIS HOPMaJIbHON



KU3HEAEATEILHOCTU JI000ro opranusma. lMcropus OTKpeITHS BUTaMHHOB. Poib
BUTAMHHOB B IIMTAaHUU YEJIOBEKA M YXKUBOTHBIX. ABUTAaMUHO3bI, TUIIOBUTAMUHO3BI,
TMIIEPBUTAMUHO3bL. Posib BUTaMMHOB B pacTeHUsX. COOTHOIIEHHWE BUTAMUHOB H
kopepmenToB. Knaccudukanus u HOMEHKIAaTypa BUTaMUHOB. JKupopacTBOpUMBIE
BUTaMHUHBI. BopopacTBopuMble BUTaMUHBI. [IMIEBBIE WCTOYHUKA BHUTAMHHOB.
Cyrounass Hopma. HapymieHusi, BbI3bIBa€Mble HEJIOCTATOUYHBIM WM H30BITOYHBIM
noTpebIeHeM BUTAMUHOB.

Tema 12. 'opMmoHBI.

Hctopusa pa3Butust yuyeHust o ropmMoHax. OmnpefeneHne MOHATUS «TOPMOHBD).
OcoOeHHOCTH TOPMOHOB Kak XHMMHYECKHX perymsatopoB. Homenkmarypa u
KJIaCCH(UKAIIS TOPMOHOB.

Paznen 2. /lunamMuyeckasi 0OMOXMMMUSA

Tema 1. O0mme nousaTHs 00 00MeHe BelleCTB M JHEPIUH B OPraHu3Me.

CoBpeMEHHbIE NPEJCTaBICHUS O CYIIHOCTH >KW3HU. OOMEH BEIeCTB MU
SHEPrUH — HEOTHEMIIEMOE CBOMCTBO KUBOT'0. DHEPreTHKa OOMEHa BEIIECTB.

Tema 2. AHa3poOHOE OKHCJ/IEHHE YTIeBON0B.

[IpeBpamienust yriaeBoAoB B Ipouecce mumeBapeHus. lcnonas3oBaHue
yIJI€BOJOB B IUlacTUYeCKoM oOMeHe. buocunHTe3 rimkorena. lcmonb3zoBaHue
yII€BOJOB B KayecTBE MCTOYHMKA OSHEpruu. MeTadoiu3M MOHOCaxapuIoB.
AHa’poOHOE OKHUCIIEHUE YTIIEBOJOB U €r0 YHEPreTUIECKUi 2P eKT.

Tema 3. AopoOHOe OKHCICHUE YIJIeBO10B.

OKUCIUTENHHOE ACKApOOKCHIMPOBAHUE MHUPOBUHOTPATHON KHUCIOTHL LluKo
TPUKapOOHOBBIX U TUKapOOHOBBIX KUCIOT (Kpebca). AmoToMuyeckuit myTh pacnaaa
yIJIeBOJOB. [ MOKOHEOTEeHE3.

Tema 4. buoJsiornueckoe oKucJIeHHE.

OmnpeneneHne MNOHATUS «OMOJIOTUYECKOE OKHUCIEHHEe». McTopus pa3BUTHS
OpEJCTaBICHUA O MeXaHu3Me Ouojoruueckoro oxucienus. Knaccudpukanus
IpoLEeccCoB Ouonoruueckoro okuciaeHus. CoBpeMeHHas TeopHs OHOJOTrHYECKOro
okucienus. ConpskeHue OMOJIOTMYECKOT0 OKUCIEHUS ¢ PochOopUInpoBaHuEM.

Tema 5. O0MeH JMNNI0B.

OOMeH TpurauuepuoB. Pecunres )xupoB B CTEHKE KUILIEYHHKA. PaciienieHue
TPUTIHIEPUAOB. MexaHn3Mm OWOCHHTE3a BBICHIMX JKHPHBIX KHCIOT. MexaHu3m
OMOCHHTE3a TPUTITUILIEPUIOB.

Tema 6. O0OMeH JMIIOUIOB.

Obmen crepuaoB. OOmeH BockoB. OOmen ¢ochonmumumoB. OO6mMeH
rimkoannuaoB. OoMeH areTir-KoA.

Tema 7. O0OMeH OesikoB.

[Tytu pacnaga 6enkoB. ['unponus 6enkoB. BecacbiBanue mpoayKTOB TUAPOIHA3a
oenkoB. [ HueHUE Oenka B KUIIICYHHKE.

Tema 8. MeTra00/113M aMUHOKHCJIOT.

MeTtabonusm AMUHOKHCIIOT B TKAHSIX. JlezaMMHMpOBaHHUE.
TpancamunupoBanue. /IlekapookcunupoBanue. BzanMonpeBpalieHuss aMHOKUCIIOT.

Tema 9. KoHeuHble MPOAYKTHI Pacnajia aAMUHOKHCJIOT.

IIytu cBA3BIBaHMS aMMuaka B opranusme. Ponp acrnaparvHa u riiyraMHHa B



CBSA3BIBAHUU aMMHUaka. MexaHu3M OMOCUHTE3a MOUYECBUHBI.

Tema 10. buocunTes 6e1K0B.

[lytTy ® MexaHu3Mbl TMPUPOJHOTO CHUHTEe3a OenkoB. MaTpuuHas Teopus
ounocuntesa 0enkoB. [lepeHoc HOBOOOpPa30BaHHBIX OEJIKOB Yepe3 MEMOpPaHHI.

Tema 11. O0MeH HYKJIEMHOBBIX KHCJIOT.

[yt pacnaga HYKJIEHMHOBBIX KHUCIOT O CBOOOAHBIX HYKJICOTHI0B. OOMEH
nykieosuadpocdaros. buocunres JIHK. buocunres PHK.

Tema 12. Boaublii 1 MUHEPAJbHBIM 00MEH.

OO011as XxapakTepucTUKa KHAKOCTHBIX cpel opranusMma. Coaep:kaHue BOJbI B
OpraHu3Me U €€ pacIpenesICHue MEXAY Pa3HbIMHU TKAaHAMH. DJIEKTPOIUTHBIN COCTAB
KUIKOCTHBIX Cpel OpraHu3Ma. 3HAUYE€HWE MHHEpAJIbHBIX COJIEM B PEryJALMH
OCMOTHYECKOI'O0 [JaBJIEHWS W aKTHUBHOW peakuuu cpeapl. bydepHbie cuctemsl
opranuzMa. MUKpO3JIEMEHTBI U UX POJIb B MOJAEPKaHUU CTPYKTYPbl OMONIOJIMMEPOB.

Pazgen 3. UaTerpanus u pery/siius nNpoueccoB 00MeHa BellecTB

Tema 1. B3anmMocBsi3b 00MeHA BellleCTB B OPraHu3Me.

OO1ue MmoyIoKeHHUs O B3aMMOCBSI3M OOMEHa BellecTB B opranusme. OOmeH
BEUIECTB KaK €IMHOE Lejoe. B3auMOCBsA3b HYKIEMHOBBIX KHUCIOT U OEJKOB.
[lepBUYHOCTh BO3HUKHOBEHHS OE€JIKOB W BTOPUYHOCTH TMOSBIICHUS HYKIEHHOBBIX
KHUCIIOT B TIPOLIECCE Pa3BUTHS >KMBOW MaTtepuu. B3auMocBs3br 0OMeHa HYKJIEHMHOBBIX
KHCIIOT W yriaeBoaoB. Pomb 5-dochopubynoso-1-mupodochara B OHOCHHTE3E
MyPUHOBBIX U TUPUMUIUHOBBIX HYKJICOTHUI0B. CONpsiKEHUE OKUCIICHUS YIJIEBOIOB U
ounocunTesa Hykieosuarpudocharos. Hykneosunaudocdarcaxapa kak kopepMeHTHI
U cyOcTpaThl B OHOCHMHTE3€ CIOXKHBIX YIIEBOAOB. BzanmMocBs3p oOMeHa
HYKJIEMHOBBIX KHUCIOT W JunuaoB. ComnpsbkeHHOCTh (pocopunupoBanus AJ[D c
OKHCIICHHEM  BBICIIMX OKUPHBIX  KHCIOT. Hyxneosummudocdarxomun  Kak
HEHTPaAIbHBIA MeTa0oIUT Npu OrocuHTe3e dhochonmunuaos. Bzaumocss3p 6€I1KOBOTO
U YrieBoJHOro oOMmeHa. Pojib MUPOBMHOTPAAHOM KHCIOTHI B OCYIIECTBICHUU
nepexojia OT YIJIEBOJOB K OenkaM M oOpaTHO. B3ammocBsizp oOMmeHa Oe€nkoB U
munu10B. CUHTE3 aMHUHOKHUCIIOT 32 CUET IpeBpanieHus anetui-KoA B IrIMOKCUIEBOM
[UKIIC W IHMKJIE TPUKAPOOHOBBIX M JMKAPOOHOBBIX KHCIOT. B3auMocBsizb oOMeHa
YTJIIEBOJOB M JIMIIUJO0B; poib aneTwi-KoA B aTom npouecce.

Tema 2. Peryasinusi npoueccoB :KU3HeACATEIbHOCTH.

YpoBHM  peryisiMy  SKHU3HEHHBIX IPOLECCOB B  KUBOM  MPHUPOJE:
METa0OJNYECKANA, OIECPOHHBINA, KICTOYHBIM, OPTaHW3MEHHBIN, MOMYJISIIHOHHBIN.
MeTtabonuyeckuii ypoBeHb peryisnuu. Perynsanus ¢pepMeHTaTUBHBIX MPOLIECCOB 32
CYeT M3MEHEHHS aKTUBHOCTH (DepMEHTOB: HecmenuPuueckoi u crenuuyueckoil.
Perynsumst oOMeHa cuHTe3a (pepMeHTOB (MHAYKIUA uU pemnpeccus). OmepoHHBIH
ypoBeHb  perymsmuu.  [lomstme 00  omepone.  Perymsamus — OmocuHTE3a
UHGOPMAIMOHHBIX MaKpPOMOJIEKYN (MpUpOAa PErpeccopoB M HHIYKTOPOB, POJIb
TOPMOHOB). JIaTEHTHOE M aKTUBHOE COCTOSIHUE MH(OPMAIMOHHBIX MaKpOMOJIEKYJI.
[TpuHiun oOpaTHOM CBS3UM B peryiadnuu oOMeHa BemlecTB. KIeTOYHBIN ypOBEHb
pEeryJsiiiy IPOLIECCOB KU3HEAEATENBHOCTH. [IpOHMIIaeMOCTh IUIa3MaTUYECKOH U
KJIETOUHOM MeMOpaH. TpaHCHOpPT METabOIUTOB B KJIETKE. SJepHO-IIUTOIIa3MEHHBIE
OTHOLIEHUS B KJIEeTKE. [IpocTpaHCTBEHHOE pa3/iesieHne MPOLECCOB CUHTE3a U pacnaaa



B KkieTke (koMmapTmeHTanu3anus). OpraHu3MeHHbIH ypOBEHb  PETYJISIHH.
l'opmonanbHas  perynsuusi OWOCHMHTE3a  HMH(DOPMAIMOHHBIX  MAKpPOMOJIEKYJI.
Perynsanus OuocuHTE3a TOPMOHOB TMPU TOCPEJACTBE TPOIMUHOB (KOPTUKOTPONHUH H
T.11.). Ponb muxiamyeckoro AM® B OCyIIECTBICHUN JIEUCTBUS KOPTUKOTPOIIMHA U
JIpyrux ropMoHOB. HeiliporopmonanbHas peryisanus OHOCHHTE3a TOPMOHOB
MeTraMopdo3a y HaceKOoMbIX. [lomyNsiiMOHHBIA YPOBEHb PETYISIUU. AHTUOMOTUKH
MUKpPOOOB, (UTOHIIUIBI PACTECHUM, TEJIEPrOHbl >KUBOTHBIX W UX BIUSHHE Ha
MNPOIIECChl  JKU3HEACITENbHOCTH.  BHOXMMHYECKHE  OCHOBBI  CIOHTaHHOM
W3MEHYUBOCTU B MOMYJISIUAX. BeNKOBbIN MOMMMOpPU3M B MOMYISAIUSIX PA3TUYHBIX
BUJIOB U BO3MOYHBIE MEXaHU3MBI €T0 MOICP>KaHUS.

4.3. Jlekuuu
O0beM yacoB
Ne n/m Ha3Banue Tembl Ounas 3aouHan
¢dopma ¢dopma
1 buoxumus kak Hayka. XUMHUYECKUN U >
AMUHOKHCIJIOTHBIM COCTaB OPTraHU3MOB.
Ctpykrypa OenkoBoii Monekynbl. Dusmnko-
2. XHMHYECKHE CBOMCcTBA 0€KOB. CII0KHBIE OCTIKH — 2
npotenibl. HyKJIIeMHOBBIC KHCIIOTHI. 2
Crpoenue dpepmenToB. CBoOHCTBA (EPMEHTOB KaK
3 OMOJIOTMYECKUX KaTaIn3aTOpoB. MexaHu3M )
’ neiictBus pepmentoB. Kiraccupukammst
(hepMEHTOB.
4. XUMUS YTJI€BOOB. 2
5. XUMHS TATTAIO0B. 2 2
6. BuramuHEL 2
7. I'opmoHBI. 2 2
] OO6mmue moHsaTHS 00 0OMEHE BEIIECTB M SHEPTUU B )
) opranusMe. BoaHplii 1 MUHEpaJIbHBI O0OMEH.
9 AHa’poOHOE U a3pOOHOE OKUCIICHHE YTIIEBOIOB. ) 2
) buonoruueckoe okuciIeHHE.
10. OOMEH JIMIINJIOB U JIUIIOHIOB. 2
OOMmeH u 6uocuHTe3 0enKoB. MeTabonu3m
11. aMUHOKHCIIOT. KoHeuHble TPOIyKThI pacrajia 2 )
AMHHOKHCJIIOT.
12. OOMeH HYKJICMHOBBIX KHCIIOT. 2
13. B3anMocBsi3b 00OMEHa BEIIECTB B OPraHu3Me. 2 )
14. Perynsiuust mponeccoB JKU3HEAESITEIbHOCTH. 2
Hroro: 28 12




4.4. llpakTyeckune 3aHATHUS

Ne n/m Ha3BaHue TeMbl O0beM yacoB
Ounan 3aouHan
¢dopma ¢dopma

1 CBo¥iCTBa (--AMUHOKHCIIOT. )
' L{BeTHBIE peaKIMy Ha OEJIKH. 2
2. Peakuuu ocaxxnenus OEIKOB. 2
3 KauecTBeHHBIE peakiy Ha CI0KHBIC OCJIKU U )
MPOJIYKTHI MX THAPOIIH3A.
lMupponutnaeckue GepMEHTH U H3yYEHUE HX 2
4, cBOMCTB. OKHCINTEIbHO-BOCCTAHOBUTEIBHEIC 2
(bepMeHTEHI.
5. KayecTBeHHBIE peakilMy Ha YTJIEBOJIbI. 2 )
6. XUMHS TAIINIOB. 2
7 KauecTBeHHbIC peakiiuu Ha BUTAMUHBI U 4 )
HEKOTOPHIE TOPMOHBI.
] KonunuecTBeHHOE omnpeniesieHre caxapa B KPOBU U B )
Moue.
Ornpenenenne NpoMeKyTOUHbIX TPOIYKTOB
0. YIICBOIHOTO 0OMeHa. MoieTupoBaHue poIecCCOB 2 2
OMOJIOTHYECKOI0 OKUCIIEHHS.
10. [TepeBapuBanue xupoB. OnpeieeHrne KETOHOBBIX )
TEI B MOYE.
AHanu3 )xenyno4Horo coka. [lepeamunupoBanue
11. [IyTAMUHOBOM KHMCIIOTBI C MUPOBUHOTPATHOM 2
KHCJIOTOH MY YIaCTHH aJJaHMHAMHHOTpaHCchepasbl
Brigenenne MoueBoM KMCIIOTHI M3 MOYH U ’
12. rcciieloBaHue ee cBocTB. KauecTBeHHBIE peakinu 2
Ha MOYEBUHY U O€JIOK B MOYeE.
13, KaugecTBeHHOE 1 KOJTUYECTBEHHOE (36Hapy>1<eHI/Ie )
HEOPraHWYECKUX COCTABHBIX YAaCTEH MOUYHU
Hroro: 28 12

4.5. JlabopaTopHbie padoThl HE PETYCMOTPEHBI YIEOHBIM IIJIAHOM.

4.6. CamocTosiTeJibHAs padoTa CTYICHTOB

Ne | Ha3panue pa3jaena/ TeMbl

Bua camocrosiTeanHOH

O0BbeM 4YacoB

n/n padoThI Ounan 3aounas
dbopma dopma
1. | buoxumus kak Hayka. MOJrOTOBKA K
naboparopHbIM paboTam u 2 4
o opMIIEHHE OTYETOB
2. | XMMHYCCKUH COCTaB MOATOTOBKA K
OpraHU3MOB. nabopaTopHBIM paboTaM 1 2 4
oopmMiieHue 0TYETOB
3. | AMHUHOKHCIIOTHBIM COCTaB IIOJITOTOBKA K
O€JKOB. 71a00paTOpHBIM paboTaM U 2 4
o opMIIEHHE OTYETOB




4. | CtpykTypa 0eIKOBOMA MTOJITOTOBKA K
MOJICKYITBI. naboparopHbIM paboTam u

oopmiieHre 0TYETOB

5. | ®U3HKO-XUMHUYECKHUE MOJrOTOBKA K
CBOICTBa OEJIKOB. n1abopaToOpHBIM paboTaM 1

oopmiieHre 0TYETOB

6. | CnoxHble OEIKH — HOATOTOBKA K
nporeuasl. HykinenHosbie 71a00paTOpHBIM paboTaM U
KHCIIOTHI. oopmiieHue 0TYETOB

7. | Ctpoenue GpepMeHTOB.

CaoiicTBa (epMEHTOB KakK HOATOTOBKA K
SHOTOLHICCKIX naboparopHbIM paboTam u

oopmiieHue 0T4YETOB
KaTaJn3aToOpOB.

8. | MexaHusm geiicTBUA HOATOTOBKA K
dhepmenToB. Knaccudukanus | 1abopaTopHbIM paboTaM U
(dbepMeHTOB. o(hopMIICHHE OTYETOB

9. | XuMus yrieBoJoB. MTOJITOTOBKA K

nabopaTopHBIM paboTaM 1
oopmiieHue 0TYETOB

10. | XuMus Iunmuaos. HOArOTOBKA K

naboparopHbIM paboTam u
oopmiieHne 0TYETOB
11. | ButamuHbI. MOJIOTOBKA K
nabopaTopHBIM paboTaM 1
oopMITeHIE OTYETOB,
HanucaHue pedepara

12. | TopMOHBI. MOATOTOBKA K
n1abopaTopHBIM paboTaM 1
oopMITeHIE OTYETOB,
HanucaHue pedepara

13. | OO6mue moustTus 00 oOMeHe MOATOTOBKA K
BEIIECTB U SHEPTUU B nabopatopHbIM paboTam 1
OpraHm3Me. oopmMiieHue 0TYETOB

14. | AHaspoOHOE OKUCTIEHUE MOITOTOBKA K
YTJIEBOJIOB. naboparopHbIM paboTam u

oopmiieHre 0TYETOB

15. | A»pobHoe okucieHue MOJITOTOBKA K
YTIIEBOJIOB. naboparopHbIM paboTam u

oopmiieHne 0TYETOB

16. | buonornueckoe OKMCICHUE. | MTOATOTOBKA K

n1abopaTopHBIM paboTaM 1
oopmiieHue 0TYETOB

17. | OOMeH TUIUIOoB. HOATOTOBKA K

naboparopHbIM paboTam u
oopmiieHue 0TYETOB

18. | OOMeH TUTIOnIOB. MTOJITOTOBKA K

nabopaTopHBIM paboTaM 1
oopmiieHue 0TYETOB

19. | OOMeH O€eNKOB. MOATOTOBKA K

naboparopHbIM paboTam u
o(hOpMIICHHE OTYETOB




20. | Metabonu3M aMUHOKHUCIIOT. | MOATOTOBKA K
naboparopHbIM paboTam u 2 4
oopmiieHre 0TYETOB
21. | KoHeuHble IPOAYKTHI ITOArOTOBKA K
pacmazia aMUHOKHCIIOT. nabopatopHbIM paboTam 1 2 4
oopmiieHre 0TYETOB
22. | buocunTE3 OEIKOB. HOATOTOBKA K
naboparopHbIM paboTam u 2 4
oopmiieHue 0TYETOB
23. | OOMeH HYKJIEHHOBBIX HOATOTOBKA K
KHCJIOT. nabopaTopHBIM paboTaM 1 2 4
oopmiieHue 0TYETOB
24. | BoaHbli 1 MUHEPAIbHBIN MHOATOTOBKA K
OOMeH. 7a00paTOpHBIM paboTaM U 2 6
oopmiieHne 0TYETOB
25. | B3aumocBsa3s oOMeHa MOJITOTOBKA K
BELIECTB B OPraHU3ME. 7a00paTOpHBIM paboTaM U 2 6
oopmiieHue 0TYETOB
26. | Perynsmus npoiieccoB MTOATOTOBKA K
KHU3HEACSITEITbHOCTH. nabopaTtopHbIM paboTam 1 2 6
oopmiieHue 0TYETOB
Hroro: 52 116

4.7. KypcoBblie padoThl / IPOEKTbI HE PETyCMOTPEHBI YUYEOHBIM IIJITAHOM.

5. Metoanueckoe odecnevyenne, 00pa3oBareibHbIe TEXHOJIOTHM.

IIpenonaBaHue IUCHUIUIMHBI BEAETCS C INPUMEHEHHEM CIEAYIOIIMX BHJIIOB
00pa30BaTeNbHbIX TEXHOJIOTUM:

NHdopManmoHHbIE TEXHOJOTHH: HCIOIb30BAHUE 3JIEKTPOHHBIX YUYECOHHKOB,
XUMUYECKUX IPOrPaMM MPU MOATOTOBKE K JEKIMSIM U MPAKTUYECKUM 3aHITHUSIM.

Pabota B koMaH/e: coBMeCTHast paboTa CTYJIEHTOB B I'PYIIIE IPU MOJATOTOBKE K
PAKTUYECKUM 3aHSATHUSAM, BBIIIOJHEHNE IPYIIIOBBIX JOMAIIHUX 3aJaHUH.

6. @opMBbI KOHTPOJISI OCBOCHUS Y4eOHOM JUCHMILIHHBI

Texymass arrectanusi CTyACHTOB NPOU3BOAUTCS B JUCKPETHHIE BPEMEHHBIE
WHTEPBAJIbl JIEKTOPOM MU IMPEnojaBaTelieM, BEAYIIMM MPAKTUYECKUE 3aHATHS IO
TUCITUTIIMHE B Pa3IUYHBIX ()OpMax: BBHIITOJTHCHHE MUCHMEHHBIX TOMAITHUX 3aTaHHHA
¥ KOHTPOJBHBIX PaboT, 3aIuTa JIab0paTOPHBIX padoT.

[IpoMeXyTOUHBI KOHTPOJIb IO PE3yJbTaTaM OCBOCHHS JIHCIUTUIAHBI
POXOJUT B (pOpME MUCHMEHHOTO YK3aMeHa.

Cucrema olieHUBaHUS YU4E€OHBIX JOCTHXKEHUM CTYACHTOB, OIIEHOYHbBIE CPEICTBA
IpEACTaBIeHbl B (POHIIE OIICHOYHBIX CPEICTB K pabodeil mporpamme y4deOHOM
JTUCHUTIUIMHE (MPUIIOKEHUHN).



7. Y4eOHO-MeTOoAu4ecKoe U MPOrpaMMHO-HH(OPMAIHOHHOE o0ecneueHne
AMCUMILTHMHBI

A) oCHOBHas TuTEpaTypa:

1. KomoB B.I1. buoxumus [Tekcr] : yue6. mansa By3oB / B.I1. Komos, H.B.
[lIsenosa. M. : JIpoda, 2004. — 640 c.

2. bepesoB T.T. buonorudeckas xumus [Tekct] : yueb. ajis Men. MH-TOB /
T.T. bepesos, b.®. Kopokun; nox pea. C.C. JledboBa. — M. : Menuuuna, 1983. — 749
C.

3. buonornueckas xumus [Tekct] : yued. mocoOue s CTYACHTOB BBICIIL
yue0. 3aBenenuit / 10.b. ®umunmosuy, H.U. KoBanesckas, [.A. CeBacThHOB U JIp.;
nox pen. H.U. Kosanesckout. — M. : Akagemus, 2005. — 256 c.

b) nononHuTenbHAs IUTEpaATypa:

1. buoxumus. TectoBsie Bompockl [Teker] : yue0. mocobue s CTyACHTOB
men. By3oB / [aBT.. .M. 3ybGaupo, U.M. baumes, P.®. BaiikeeB]; mom pen.
J.M. 3ybaupona, E.A. [Taztok. — M. : I'DOTAP-Menua, 2008. — 960 c.

2. Koneman . Harnsgnas Ouoxumus [Tekcr] : crpaBoyHOE HW3..: IEp. C
HeM. / 5. Koneman , K.-I'. Pém; mox pen. I1.J1. Pemetora, T.1. Copkunoii. — U3x. 2-e.
— M. : Mup, 2004. — 469 c.: un.

3. buoxumus [TekcT] : menoBble UTPHl U CUTYall. 3a7a4M : yueO. mocodue
115t 6uodt. creit. By3oB / H.E. Kyuepenko u np.. — K. : JIstouas, 1992. — 191 c.
B) UnTepHeT-pecypcehr:

1. UaTepuer-nopran (GyHIaMEHTaIHLHOIO XUMHYECKOTo 0bpa3zoBanusi Poccun.
URL: www.chem.msu.ru.

2. Hayuno-nonynsipasiit moptan. URL: www.elementy.ru.

3. Xumuueckuit Marepuer-nmopran. URL: www.chemport.ru.

4. DnexTpoHHas OWOIMOTeYHass cucTeMa «YHHUBEpCUTETCKas OuOIHOTeKa
onJsaiiny: https://biblioclub.ru.

8. MarepuajbHO-TeXHUYECKOE o0ecnevyeHne U CIUTITHHbI

JIekuMOHHBIE 3aHATHA: KOHCIEKTBhl JIEKIIMH, KOMIUIEKT 3JEKTPOHHBIX
NpEe3CeHTAIui, ayJAUTOpHUs], OCHAIIEHHAs MPE3EHTALMOHHOW TEXHHUKOH (IIPOEKTOD,
9KpaH, HOyTOYK, MyJbTUMEANITHAS TOCKA).

JlaGopaTopHbie pabOTHI: J1abopaTopusi OPraHUYECKOM U OUOJIOTUYECKOM
XUMUHM, OCHalleHHas  JIOCKOM, Tal0iauuamMu, XUMHUYECKHMMH  PEaKTUBAaMH,
J1ab0paTOpHOI MOCYA0H, HEOOXOAMMBIM 000Dy TIOBAHHEM.

[Ipouee: pabouee MecTO NpemnojaBareis, OCHAIIEHHOE KOMIIBIOTEPOM C
JOCTYIIOM B IHTEpHET.



9. JIucT 1ONMOJITHEeHUH U U3MEeHEeHUI

Ne
n/n

Jlara
BHECEHMHS
H3MeHeHus /
JOTOJTHEHH S

OcHoBaHue

Conep:xanue U3MeHEeHHs
/ momoJTHeHus

Jluua, moarsepaaawme
H3MeHeHue / 1oNnoJTHeHue

3aBenyomuii
xadenpoit
(PHO,
TMOJAMUCH)

JupexTop /
JeKaH
(®PHO,

TMO/JANUCH)




