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ITosicHUTeAbHAA 3aIMCKA

Pabouas nmporpamma yuebHoro kypca «bruoxumus u MeaunuHay cocrasieHa s 10-11 kmaccos
Ha OCHOBE aBTOpCKoM rporpammbl Boogunoii I'.b. (OcHOBBI OMOXuMUN. XUMHUS: ya4eOHOE
nocooue/ABTop u coct.: Bonoguna I'. b., Kproukosa H. H., Uepnukosa C. B. - Tambo0B:
TOUIIKPO, 2009.)

Kypc paccuuran Ha npoBeaenue 1 yaca B Henento. Beero 34 yacos B 10 kinacce u 34 yacoB B 11
KJ1acce.

Conep:xxanue y4ye0HOro Kypca
10 xaace
BBenenue (2 uac).

buoxumus kak Hayka. Mcropust pa3BuTus Onoxumuu. Pollb OT€YeCTBEHHBIX YUYCHBIX B
pazButun Onoxumuu (padorer A. f. Jlamumesckoro, H. W. Jlynuna, A. H. baxa, B. A.
Ourenvrapara, A. H. benozepckoro, A. C. Cnupuna, 0. A. OBunnnukoBa, B. I1. Ckynauea u
Ip.). B3auMocBsa3p OMOXMMUM C MOJICKYJISIpHOH Ouosorueid, OMopu3nKoi U OMOOpraHuYeCKOn
XUMHCH.

3HaueHne OMOXHUMUU U pa3BUTHUA 6I/IOJIOFI/II/I, MCOUIIMHEI, 6I/IOT6XHOJ'IOFI/II/I, CCIIBCKOI'O
X03$II‘/JICTBa, TCHCTUKH MW  3KOJIOTHH. MeTO[[I)I OHMOXMMUYECKUX I/ICCJIGI[OBaHI/Iﬁ n Hux
XapaKTCpUCTHKA.

Bona u eé poab B OMosiornyeckux cucremax (3 yaca).

Bopa B 6nocdepe. BzanMocBs3b IByX BOJHBIX CUCTEM — BHYTPEHHEH Cpelibl OpraHu3MOB
1 Muposoro okeana. Bona B xu3Hu yenoBeka. PU3NKO-XUMUYECKUE CBOWCTBA BOJbI. DyHKIUN
BOJIbI B KJIETKE. POJIb BOJIBI B MOBPEKICHUM KIIETKH. Bolienenue Boabl.

buorennbie 3jieMeHTHI U UX coelMHeHus (8 yacon).

Teopus. Knaccudukanus 1 pacnpocTpaHEHHOCTh XMMUYECKHX 3JIEMEHTOB B OpraHU3Me
yenoBeka. OpraHoreHbl. Mertamibl JKU3HU. bHOreHHBIE 3l€MEHTh. MaKpo3JIeMEeHTHI.
Muxkpoanementsl. I'omeocras. Bomopon m ero coenunenus. PyHkiuu Boabl. (CBs3aHHaf,
cBoboaHass Bojaa. CTpyKTypupOBaHHas, JECTPYKTYpuUpOBaHHas Boja. Tsbkenas Boja.
JuctunnupoBaHHas Boja. Yriepon u ero coeauHenus. Okcup yriepoga (IT). OOGmenHsbIi
Mmexanu3M. Kucnopon, cepa u ux coenunenus. buonornyeckoe oxucnenue. Ilepokcua Bogopoaa.
A3or, pochop u ux coenunenusi. Ammuak. Okcun azota (I). Oxeug azora (IT). Oxcup azora (1LI).
Hutputsl. Oxeun azora (IV). Okeun azora(V). Hutparsl. ATOMBI rajJoreHOB U UX COSAMHEHHUS.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOWCTBA TajoreHoB. KHCIOTHO-OCHOBHBIE CBOMCTBA
rasioreHoB. KomrmiekcooOpasyromirue cBOWCTBA rajJoreHoOB.

IIpakTuka. Ha ocHOBaHMM CTpOeHHUS aToMa OMOT€HHBIX 3JIEMEHTOB MPEANOIOKEHHE O
BO3MOXHBIX ~ XMMHUYECKHMX  CBOHCTBAaxX,  (HU3MOJIOIMYECKOH  poOJM  JUId  OpraHu3Ma.
Kap6okcuremornodbun. OxcuremornoOus. ['mmokcus. I'mmepokcus. ®usmosiornyeckas poib
cepsl. Jlesunduuupyromnme cBoiictBa cepsl. @usnonorunyeckas poisb dochopa. buonornueckas
POJIb ¥ PUMEHEHHE TaJIOr€HOB U UX COCTMHEHUI B METUIIUHE.

CocraBiieHre cXeM KpyroBOPOTOB OMOTEHHBIX DJIEMEHTOB B MpHpoae. KpyroBopoT Boabl
B npupoje. Kpyrosopot yriepona B npupone. Kpyrosopot kucnopona B npupoae. Kpyrosopor
cepsl B mpupoje. KpyroBopot azora B mpupoe. KpyroBopot docdopa B mpupose.

Ilpakmuyeckaa pabomwi: 1.Ilpocmetiwiue cnocodvl 04UCMKU 600bl U3 NPUPOOHBIX
UCTMOYHUKOS.
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buoneopranuveckasi xumus 1 meauunna (10 uacos).

Teopusi. Pusnosornyeckas ¥ NaTOJIOrU4YECKasi pojab HEKOTOPBIX 2JIEMEHTOB B OPraHU3ME.
buoneoprannueckas xumusi. XUMUYECKUE PEAKIIUY B KUBOM opranusMe. CoeIMHEHUsI METAJIOB
B opranusMe 4enoBeka. CopepkaHue METauIOB B KOMIIOHEHTAaX KPOBM 370POBOIO YEJIOBEKA.
Haxoxnenune B opranusme. Kanuii-natpuesbiii Hacoc. Pons monoB K'u Na's opranusme.
KommnekcoobpazoBanue kanust ¢ ¢pepMeHTaMu U cyOctpatamu. CTpoeHHE MarHusl U KajblLMs.
Haxoxnenue B opranmsme. Poms monos Mg?' u Ca’** B opranmsme. Kommiekcoo6pasopanue
MarHuss U KanblMsg. OCOOCHHOCTM KOMILJIEKCHBIX COCIUHEHHUH, O0Opa3yeMbIX MeTalljlaMH.
buonornueckue ¢Qynknum  meramnonporernHoB. CTpoeHue MapraHma u - MOJIMOJEHA.
Kommnekcoobpa3zoBanue  mapraHua M MoaubOaeHa.  Haxokaenme B opraHusMme.
KommnexkcoobpazoBanue xene3a u kobanmpTa. Haxoxnenue B opranmsme. CTpoeHue Meau H
nuHka. Haxoxnenne B opranusme. Poabp HOHOB MeaM M IIMHKaB  OpPraHU3Me.
Kommnekcoobpa3zoBanne wmeau u  IuHKa. [loTpeOHOCTH oOpraHu3smMa B HOHAaX MeAd U
1uHKa. OCHOBHBIE IPOSIBIEHUS] HEJOCTAaTKa U U30bITKA KATHOHOB MEJIU M LINHKA.

IIpakTtuka. Pabota co cHopaBo4HOW IJUTEpaTypod IO OIpPEeNICHHIO IpenapaTos,
NPUMEHSEMbIX B MEIWLMHCKON mpakTuke. llpemaparbl kamuss ¥ HATpUs, HPUMEHSEMbIE B
MEIUIIMHCKOW TpakTuke. [Ipemaparbl MarHusi W Kajblys, NPUMEHSIEMBbIE B MEAUIIMHCKOU
npakTuke. [Ipenaparsl Maprania, npuMeHseMble B MEAUIIMHCKON npakTuke. [IpemapaTs! sxene3a
U KoOaJIbTa, MPUMEHsIEMbIE B MEIMIIMHCKON NpakTuke. [Ipenaparsl Mmeau U IMHKA, IPUMEHSIEMbIE
B MEJMIIMHCKON MPAKTHKE.

BrisBiaenue HeocTaTka u HM30BbITKA HOHOB METAJIOB Ha OpraHns3Mm 4CJI0BCKaA.

[TorpebnocTs opranmsma B moHax K" u Na'. OcHOBHBIE NpOSBIECHUS HENOCTATKA U
M30BITKA KATMOHOB Kanmus ¥ HaTpus. [lorpe6HOCTH opranusMa B nonax Mg?" u Ca?". OcHoBHbIe
TIPOSBJICHMS] HEOCTATKA M M30bITKA KATHOHOB MarHUs U Kajiblus. Poibs monoB Mn?" u Mo*' B
oprauusMme. [ToTpe6HOCTH opranusma B noHax Mn?" u Mo**. OcHOBHBIE NPOSABIEHHS HEJ0CTATKA
U U30BITKa KaTHOHOB MapraHiua v MouubaeHa. Poib MOHOB jkene3a M KoOanbTa B OpraHU3ME.
[TorpeGHOCTH OpraHu3Ma B MOHaX Xkeje3a M KoOaimbTa. OCHOBHBIE MPOSIBIEHUS HEJOCTaTKa U
n30bITKa KaTHOHOB jkene3a M KobOanbTa. [loTpeGHOCTH opraHu3Ma B HMOHAX MEAM U ILUHKA.
OcHOBHBIE TIPOSIBJIEHUS HEJJOCTaTKa U U30BITKA KATHOHOB ME/IU M LINHKA.

Ipakmuyeckue pabomut: 1.Ilonyuenue KOMNIEKCHbIX COCOUHEHUU.
2. U3yuenue cocmasa npenapama « Pepponnexcy.

Pemienue 3aga4 no o0uieii XuMuM ¢ MeIUKO-0MOJIOTMYECKOl HANIPABJIEHHOCTHIO (4
uaca).

Ipakruka. KomnuectBo BemectBa. Mons. MomnsipHass macca. CTpoeHHe sifjpa aToma.
Heiitponsl. [IpoTonsl. Dnektponsl. M3oTomnsl. Perenne 3agau o teme « KonnyecTBo BemecTBa»
u «CTpoeHue aToMa.

Pemenue 3a1a4 no Teme «JIEKTPOITHU3Y.

MaccoBast nonst snemeHta B ¢opmyie. Pacuersl mo xumudeckum ¢opmyiaMm. BeiBon
(bopMyJIbl XUMHUYECKOTO COEIMHEHUS IO U3BECTHBIM MACCOBBIM JIOJISIM AJIEMEHTOB.

PactBopsl. Macca pactBopa. O6béM pacTBopa. MaccoBasi 107151 paCTBOPEHHOTO BEIIECTBA.
[TnotHoCTh pacTBopa. MonsipHas koHIeHTpalus. Pemenue 3aaay no reme « PactBopei». Pacuetst
10 YPaBHEHHUIO PEAKIUH.

Xumus B JoMalHel anredke (2 yaca).
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Teopus. JlekapcTBeHHbIE CpeACTBAa MEpBOMl MOMOIIU. JIekapcTBEHHBIE CPEACTBA A
nmpuemMa BHYTpb. JIekapcTBeHHBIE CpencTBa i HApy>KHOro IpuMeHeHus. IlepeBA30ouHbIi
MaTepHua, CPeCTBa OCTAHOBKH KPOBOTECUECHHUS.

Ilpakmuueckue pabomwi: 1.H3yuenue ceoticme camuyuiosou u ayemuicaiuyuiosol
KUciom.

O0pa3 :Ku3HU ¥ BpeHble NPUBbIYKH (6 YacoB).

IIpaktuka. [logroroBka mnpe3eHTaMii 1O 370pOBOMY 00pasy Ku3HU. DaxTophl,
BJIMSIONIME HA 3/I0POBbE YEJIOBEKa. 37J0POBbIi 00pa3 >ku3HuU. [IpaBuia 310poBOro 00pasa KU3HH.
3aHsaTus (GU3NUECKOUW KyJIbTypou. PanmuonanpHoe mnuTanue. JInvyHas rurueHa. 3akajivBaHUE.
OTKa3 OT BpEJIHbIX PUBHIYCK.

CocraB TabayHoro npiMa. MexaHW3M JeHCTBHS HHKOTHHA Ha OpPraHH3M YeJOBEKa.
BrnusHue BemecTB TabauyHOrO AbIMA HA JKU3HEHHO Ba)KHBIE CHUCTEMBI OPraHOB YEJIOBEKA.
3aboneBanus, BbI3bIBaeMble KypeHueM. [laccuBHoe kypenue. MeTtoibl n30aBieHust 0T TabaYHON
3aBUCHUMOCTH.

JeiicTBre ankorois Ha opranu3M. I[laryOHoe BiMsHHE aJIKOTOJISI HA CHCTEMBI OPTaHOB
YyenoBeKa. AJIKOTOJIM3M U MpoOJIeMbl, KOTOpble OH BbI3bIBaeT. Jlerpananus nuyHoctu. [lepBas
MTOMOIIIb NPU OTPABJICHUU AJTKOTOJIEM.

I'pynmer  HapkoTuueckux BemlecTB. Hapkomanusa. @Pusnueckas 3aBUCUMOCTb OT
HapKOTUKOB. ['yOUTENbHOE BIUSHUE HAPKOTUYECKHUX BEIIECTB Ha OPraHU3M UEJIOBEKa.

11 kaacce

B3aumocss3b u peryasinusi oomena Beuects (1 yac).

OO6mme npeacTaBiIeHUs O B3aMMOCBSI3U 0OMEHa BelIecTB B KieTke. [[oHATHE 0 KITF0UeBhIX
MeTaboauTax. B3auMocBA3b OEIKOBOIO M HYKJIEHHOBOIO OOMEHa, 3Hau€HHE PpEeryIsTOPHBIX
OenkoB. B3anMocBs3b yriaeBogHOTro U O6enkoBoro oomeHa. B3anmocBs3b 0OMEHa YriieBoJOB U
JMIHIOB.

VYpoBHM perynsnuud OOMEHa BEIIECTB: KJIETOYHBIH, OpraHu3MeHHbIH. OCHOBHBIE
MEXaHHU3MBbl PErysiiuu oOMeHa BemllecTB B KieTke. OpraHu3MEHHBbIH YPOBEHb PETYJISALHUU.
['opMoHanbHas peryisius oOMeHa BELIeCTB.

Beaxu (4 gaca).

Ponp 6enkoB B mocTpoeHUH M (HYHKIMOHUPOBAHUM KHUBBIX CUCTEM. AMUHOKHUCIOTHBIN
coctaB OenkoB. [ToHATHE O MPOTEMHOreHHBIX aMHHOKHUCIOTaX. Croco0 CBA3M aMMHOKHUCIIOT B
6enkoBoi monekyJe. [lentuasl. [lpupoanslie nentuas! (MIyTaTHOH, Ba30NPECCHH, YHKE(DaTNHBI,
SHIOPGUHBI U Ap.), UX PU3HOIOTHYECKOE 3HAYEHUE U MCIIOJIb30BaHHE B KAUECTBE MEIUIIMHCKUX
npenaparoB. XUMHUYECKHH CHHTE3 IMENTUIOB 3aJaHHOIO0 CTPOEHUS W BO3MOXKHOCTH HX
npuMeHeHHs. CTpyKTypa OeTKOBBIX MOJIEKYII.

[lepBuunass crpykrypa OenkoB. [IpuUHIMIIBI W METOABI OMNPEACICHHUS TEePBUYHOMN
CTPYKTYpbl Oesika. ABTOMATHYECKHE M MOJEKYJISPHO-TEHETUYECKHE METOMAbl ONpeAeIeHUs
NepBUYHON CTPYKTyphl. KommbploTepHble OAaHKH [aHHBIX O MEPBUYHON CTPYKType OENKOB.
OBOITIOLINS IEPBUYHOM CTPYKTYPHI OEJIKOB.

BropuuHas cTpykTypsl OenkoB. CBsi3b HMEpBUYHOM M BTOPUYHOM CTPYKTYp O€IKOBOM
moekybl. Kiaccugukanus 6eKoB 1Mo 371eMeHTaM BTOPUYHOM CTPYKTYpPhL. JIOMEHHBINH IPUHLIUIT
CTPYKTYpHOI opranuzanuu OenkoB. [ToHATHE O CTPYKTYpHBIX U ()YHKIIMOHAJIBHBIX IOMEHaX (Ha
IpUMepe UMMYHOTJIO0YJIMHOB M KaTaJTUTHUYECKH aKTUBHBIX OEJIKOB).
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Tperuunas ctpykrypa 6enkoB. TUIIBI CBsI3€H, 00eCTIeUYnBAIOIINX MO ACPKaHUE TPETUIHOM
CTPYKTYpbI. JIMHAMHUYHOCTh TPETUYHOHM CTPYKTYphI OenkoB. [Ipencka3zanue npocTpaHCTBEHHOTO
CTpoeHHS OEJIKOB UCXO/s U3 UX MEPBUYHOU CTPYKTYPHI.

YerBepTuuHas cTpykTypa OenkoB. KOHKpETHBIE NpUMEpbl YETBEPTUYHOW CTPYKTYPHI
0esKoB (reMoryIo0nH, JIaKTaTAeTUAPOreHasa, Karajiasa u Jip.).

Homenxknarypa u kiaccudukanus Oenkon. OyHKIIMOHANBHAS KJIacCU(PUKAUs OCNKOB U
XapaKTEPUCTUKA OTACNIbHBIX TPYMI: CTPYKTYPHBIX, COKPATUTEIIbHBIX, 3aIlIUTHBIX, TOKCUYECKUX,
PELENTOPHBIX M PEryJIsTOPHBIX. benku (METalJIOTHUOHEHHBI, TEeMOIJIOOMH M JIp.) Kak
JETOKCHKAHTBI KCEHOOMOTHKOB B OPTaHU3ME.

IIpaxmuueckue pabomoi:

1. Pazoenenue amunoxuciom memooom pacnpederumenvHou xpomamozspaguu Ha
bymace.

2. Ilpuecomosnenue pacmeopa benxka (auunoeo anvbymuna). Pazoenenue 6enxos
KYPUHO20 Atiya no ux pacmeopumocmu. [lenamypayus 6eixos.

®epmenThI (4 yaca).

Pa3HooOpasue KaraauTHYECKH aKTUBHBIX MOJCKYJ. KaTanuTWdecKn aKTUBHBIE O€lKd
(oH3uMBI), Katanutuyecku akTuBHbe PHK (pnbo3umbl), KaTaauTHUeCKU aKTUBHBIE aHTHTENA
(a63umebr). Karanurudeckas ¢ynknus OenkoB. Pasmuumst B cBolicTBax (EPMEHTOB H
KaTajau3aTopoB MHON npupoabl. CrnenupuaHOCTh IeHCTBUS (epMeHTOB. Poib OTeuecTBEHHBIX
yuensix (M. I1. [1aBnos, A. E. bpaynmreiin, [1. A. DHrensrapAr u 1p.) B pa3BUTHH SH3UMOJIOTHH.
®epMeHThl MOHOMEPHI (TPUIICHH, JIM30LIUM) U MYJIbTUMEpPHI (MIIyTaTHOH-penyKTa3a). [lonsarue o
kopepmerntax. KopepmeHTh — niepeHocunku Bomopoaa u snekrponoB (HAJl, HAI®, ®AN), u
atoMHbIX rpynn (AT®, kodpepment-A, HID-caxapa).

MHosxecTBeHHbIE (OpMbI (EPMEHTOB M HUX (YHKIUOHAJIBHOE 3HAUYEHHE. 3HAUYECHUE
UCCIICIOBAaHUSI MHOKECTBEHHBIX (opM (EepMEHTOB i MEIUUUHBL. MexaHu3M JecTBus
bepmeHTOB. DepMEHT-CyOCTpaTHbIE KOMIUIEKCHl. AKTHBATOPbl M HHIHOUTOPBHI (HEPMEHTOB.
BnusiHue KCeHOOMOTHKOB Ha aKTUBHOCTD (DEPMEHTOB.

Howmenknarypa u kiaccuduxanus ¢pepmeHToB. [IpuHimne! kiaccudukannu GepMeHToB.

[IpoMbIIIIEeHHOE  MONMYYeHHE W NPAKTHYECKOE  HWCIOJb30BaHHWE  (DEepMEHTOB.
NmMmoOunmn3oBanHble (epMeHThI. [lepcrneKTHBBl MPaKTHUECKOTO HCIOIb30BaHUS PUOO3HMOB U
a03uMOB 7151 O0PHOBI ¢ 3a00JIEBaHUSIMU YETOBEKA.

IIpakmuuecxue pabomoi:

1. CpasnumenvHulii ananusz npooykKmos8 KUCI0mHO20 U (PepMeHMamugHo20 2UOPOaU3a Ou-
U NOAUCAXAPUOO0E (Ha npumepe caxaposvl U Kpaxmana).

2. Bnusuue Ha axmuHocmv ¢hepmenmos memnepamypol, pH, axkmusamopos u
UHUOUMOPOB.

ButaMuHbl U HEKOTOpBIE Ipyrue OMOJI0rHYeCKH aKTUBHbIE coeuHeHus (3 yaca).

I/ICTOpI/ISI OTKPBITUSA BUTAMHWHOB. Ponr BUTAMHHOB B NMHUTAHHUH YENOBEKA W JKUBOTHEBIX.
ABUTaMMHO3bl, TUINOBUTAMHHO3bl, TUNEPBUTAMHHO3bl. COOTHOIIEHHWE BUTAMHHOB U
KO(EepMEHTOB.

KupopactBopuMble BUTaMUHBI. ButamuH A M ero ydyactue B 3pHUTEIIBHOM aKTe.
Buramunbl D, K u E u ux pons B oOMene Bemects. BonopactBopumMble BUTAaMUHBI. BUTaMHUHBI
B1, B2, Bs, B, Bi2, ux 3nauenue B oOMene BemectB. Buramun C (ackopOMHOBast KHCTIOTA).
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Pa3nooOpasue OHMOIOTHYECKHM AKTHUBHBIX COCAMHCHWH: aHTUBHUTAMUHBI, aHTUOMOTHKH,
(buUTOHIUBI, TepOUIMIbI, Ae(OTHMAHTHI, POCTOBBIC BelIeCTBAa (BaKHEHINIME MpPEACTaBUTEIN U
MEXaHU3MBI JCHCTBUSA).

Ilpakmuueckue pabomol.
1. Kauecmeenmnvie peakyuu Ha UMAMUHBL.
HyxkJienHOBBIE€ KHCJIOTHI M UX 00MeH (4 yaca).

Hcropusi OTKpPBITUS U M3Y4YEHUS HYKICHHOBBIX KHCIOT, HMX XUMHUYECKHHA COCTaB.
XapakTepHuCcTUKa IyPUHOBBIX U MUPUMHINHOBBIX OCHOBaHHM, BXOIALINX B COCTaB HYKJIEMHOBBIX
KUCIOT. JIBa THIa HYKJIEHMHOBBIX KHCIOT: JAe30KkcupuOonykienHoBas kucinota (JHK) u
pubonykiiennoBast kucinora (PHK). Pazmuuus mexny JAHK u PHK mo cocraBy rinaBHBIX
A30THCTBIX OCHOBAHHM, MMEHTO3aM, MOJIEKYJISIPHON Macce, JOKalu3alluK B KJIETKe U (DyHKLHUSM.
LlenTpanpHbIii TOCTYNAT MOJeKysipHOM Ononoruu: JJHK — PHK — Gernok u ero pazBurue.

Crpyxrypa u pynkmun JHK. Conepxanne JIHK B oprannsme u tokanu3anus ee B KJIETKe
(smpo, mutoxouapun). Ilepuunas crpykrypa JHK. Ilpoekt «I'enom dvemoBeka». Bropuunas
crpykrypa JJHK (moznens [Ix. Yorcona u @. Kpuka). [lomumopdusm Bropuunoi ctpykrypst JJHK
(A, B, C u Z-popmst [HK). Tpernunas crtpykrypa [JHK. Csepxcnupamuzanus JIHK.
N36b1TounOCTh M KOMITakTHOCTH MoJiekyn JJHK. Ctpoenne xpomaruna.

Mytammuu B JIHK u daktopel, ux Bbe3biBaromme. Penmapamus ctpykrypel JJHK u ee
3HaueHue g coxpaHeHus BuoB. HacnencrBennsle 3aboneBanus. PHK, ux xnaccudukanus
(tPHK, pPHK, MPHK). ®epmentst (PHK-nomumepasa, JIHK-nmomumepasa, JIHK-nuraza) u
6enkoBblie (hakTopsl, yuacTByromue B perukanun JJHK. O6paTHast TpaHCKpHIIIUS U €€ 3HaYCHUE
JUIsL CYIIECTBOBAaHUSI BUPYCOB (Ha IpHUMEpE BHpyca MMMYyHOIe(HUIIMTa 4YeJIOBeKa U BHUPYCOB
TpUIIA) U BHYyTPUTEHOMHBIX niepecTpoek. [IoHATHE 0 MOABMKHBIX TCHETHUECKUX MJIEMEHTaX U UX
3HAUYEHUH IS HBOJIFOIIMU T€HOMOB.

IlonsaTue o0 reHeTHYECKOM HWHKCHCPUH. HpI/IHI_[I/IHLI U CTpaTeruu MOJICKYJISAPHOT'O
KIIOHHUPOBAHUA. I[OCTI/I)KCHI/IH " NCPCIICKTUBBI MOJ'IGKYJU[pHOI\/'I OHMOTEXHOJIOTHH.

Ipaxmuyeckue pabomol:

1.Bvidenenue puboHyk1eonpomeunos u3z OpoHCHcell.

2.Kauecmeennoe onpedenenue npooyKmoa euopou3a puboHyKi1eonpomeutos.
Pacnan u OmocunTe3 6es1koB (3 uaca).

Pacnan OenkoB. @epMeHTHI, OCYyLIECTBIAOLIME pacnaa OenkoB. Meraboausm
aMUHOKUCIIOT. KoHeuHble MpoTyKThI pacnaja OelKoB U MyTH CBA3bIBAHUS aMMHaKa B OpraHU3Me.
[Tytu HOBOOOpa30BaHUS aMMHOKHUCIIOT. AKTHBHPOBAaHHE AMHUHOKHUCIOT (CHHTE3 aMHUHOALWII-
TPHK). Bo3amoxHOCTE IEpenporpaMMupoBaHus TPAHCISILIUY.

Kon 6enkoBoro cuntesa. Mctopus ero otkpsitus; padotst M. Hupenbepra, C. Ogoa, X. I'.
Kopans! u 1p.

Ilpakmuueckue pabomol.
1. DH3UMamu4ecKuti Memoo 8blOeNIeHUSA U KOTUUEeCMBEHHO20 ONPEOeIeHUs MOYEeBUHDI.
YriaeBoabl u ux ooMeH (4 yaca).

Knaccudukanus yrnesonos. IlpocTeie yrieBoas! (MOHOCaxapuibl) U UX MpPEACTaBUTETH
(pubo03a, rmoK03a, PpyKTo3a, ranakrosa). CioxxkHsle yrieBobl. J(ucaxapuasl (caxaposa, J1aKTo3a,
MmanbTo3a). [lonucaxapupl, X CTPYKTypa M HpeICcTaBUTENU (IJIMKOTEH, KpaxMal, KieTdarka,
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xuTuH). DYHKIUM YTICBOAOB (PHEpPreTHYEcKas, MeTabonuvecKas, pelentopHas © Jp.).
I'IuKONpOTENHBI KaK J€TEPMUHAHTBI IPYIIIT KPOBH.

Oo6wmen yraeBozoB. Ilytu pacnana nonucaxapuaoB. OOMeH MUPOBUHOTPATHON KUCIOTHI.
I'muxonu3. CnimproBoe OpokeHue. JleiicTBre 3TaHO A Ha Opranu3M uernoseka. [lonmudepmeHTHBINH
KOMIUIEKC ~OKHUCIMTEJIBHOIO JIeKapOOKCUJIMPOBAHUS MHMPOBUHOIPAagHOM KHUCHOThL. Llmki
TPUKapOOHOBBIX U JUKApOOHOBBIX KHUCIIOT, €r0 3HaYeHHE B OOMEHE BEIEeCTB U OOeCHeueHUuu
OpraHu3Ma 3Hepruen.

buocunTes YIJI€BOJOB. Ilousarue o INEPBUYHOM ouocHHTE3E YIJI€BOJOB. I'mrokoHeoreHes.
buocunTes oauro- u nmoJimcaxapuaoB.

IIpaxmuueckue pabomoi:

1. Buidenenue anuxozena us nevenu scusomuvix. Conocmasnenue CMpPYKmypbvl cJIUKO2EHA
u Kpaxmaia.

2.Kauecmeennvie peakyuu Ha yenesooul.
Jlunmuabl U ux odomen (3 gaca).

OO6mas xapakTepucThka u kinaccupukanus JunuaoB. CTpykTypa U QyHKIHMUA JTUTHIOB.
Ponp nmunuioB B moctpoeHnn Oroorndeckux Mmemopan. CTpykTypa U yHKIIHH JTHITOIIPOTEHHOB.

O6wmen xupoB. Pacniaza >xupoB u (3-oKucieHre BBICIIUX KUPHBIX KUCIOT. [ THOKCHIIeBBIN
IMKJI ¥ €70 POJIb BO B3aMMOCBSI3M OOMEHA JIMIUIO0B U YTIIEBOI0B. MexaHn3M OMOCHHTE3a BBICIIIUX
JKUPHBIX KUCIOT. bruocuntes tpurnuiepuaos. Hapymenus B oOMene xupoB. OKUpeHUe U ero
MPUYHHBL.

Bocku, ux ctpoenue, QyHKIMH U PEACTABUTEIH (CIIEpMAIICT, MYSIUHBIN BOCK ). CTEpHIbI.
Crepomsl (xomnectepod, sprocrepoi u ap.). CTpykrypa u GyHKIUU CTEPOUIOB (X0JeBasi KUCIIOTa,
CTepOuIHbIE TOPMOHBI). Dochomunuasl. buomorndeckas posib HochoIUTUI0B.

Ipaxmuueckue pabomul:
].FMOpOﬂuS’ HCUPOB nod 06126’7’1’161/[6]14 aunasvl. Bausnue drcenyu Ha akmueHoChb AUNA3bl.
buoaorunyeckoe oxkuciaeHue u cuures AT® (4 gyaca).

Hcropus usydeHus MpoueccoB OMOIOIMYECKOro okucieHus. PasHooOpasue gpepMeHTOB
OMOJIOTMYECKOT0 OKHUCIICHUSI.

CucreMbl MUKPOCOMAJIBHOTO OKHCIIEHUS B KileTke. CynepoKcUAIucMyTasa, KaTanasa u ux
pOJIb B 3aIUTE OPraHu3Ma OT aKTUBHBIX (POPM KHCIOpOJa.

Conpsixenue okucieHust ¢ gocpopunnpoanueMm. CyOctpaTHoe (ochopunupoBaHue u
dbochopuipoBaHue Ha YpPOBHE d3JEKTPOHHO-TPAHCIOPTHOW Iienu. [loHsTHe O comnpsraromen
MeMOpaHe MUTOXOHJIPHHA.

I'opmoHBI ¥ MX poJib B 00MeHe BelecTs (4 yaca).

Knaccudukamms ropmonoB. CtepouHple TOPMOHBL. MeXaHU3M JEHCTBUS CTEPOUIHBIX
ropmMoHOB. [lenTuaHpie TOPMOHBI. XapaKTEPUCTHUKA WHCYJIMHA, TOPMOHA POCTa, TUPEOTPOIINHA,
racTpuHa, Ba3onpeccruHa. MexaHu3Mm JACHCTBUS MENTHIHBIX TOPMOHOB (Ha MPUMEpE TIIOKareHa u
uHcynuHa). CaxapHbIil 11abeT U ero BUIBL.

[Tpoune ropMOHBI (aApeHANTNH, aYKCUH, THOOEPETUTMHBI, ITATOKUHUHBI, TPOCTArIaH/IMHbI),
UX CTPYKTypa © MeEXaHW3M JeWCTBUA. PunmsuHr-akTopsl TropMoHOB. HeliporopMoHsI
(armop¢uHb! 1 SHKehanuHbl). [[ppMeHeHre TOpMOHOB B MEUITMHE.

IIpo0bJieMbl OMOXMMHUYECKO IKOJI0THH. (4 yaca).
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DKOJIOTO-OMOXMMHYECKIE B3aUMOJICHCTBHS C YYaCTHEM Pa3IMYHBIX TPYIIT OPTaHU3MOB.
[TumieBsie neTepreHThl U aHTHPUAAHTHL. [IUuTIeBbIle aTTpaKTaHThI U CTUMYJISATOPBI. Hakomnenue u
UCTIOJI30BaHUE )KUBOTHBIMH BTOPUYHBIX META0OIMTOB paCTEHUI. AHTPOIIOT€HHbIE OMOAKTHBHBIC
BEIECTBA U MPOOJIEMBI XUMUYECKOTO 3arpsi3HeHUs: Onochepsl.

HJIaHI/IpyeMbIe pe3yJbTaTbl 0CBOCHUSA yqeﬁnoro Kypca
ITo 3aBCPIUICHHUH KypcCa ydaliuecs JOJKHBI OBJIAACTh CICAYOIIUMU pE3YyJIbTaTaMM:

JIMYHOCTHBIE PE3YJIbTATHI:

1. 3Hamue u noHumanue: OCHOBHBIX HCTOPUYECKHX COOBITUH, CBSI3aHHBIX C Pa3BHUTHUEM
XUMHHU; JOCTHKEHUH B 00JIACTH XMMMHU U KYJIbTYPHBIX TpaJuLUil cBOEH CTpaHbl (B TOM
YHCJIe HAYYHBIX); OOIEMHUPOBBIX JTOCTHKEHUN B 00JIACTH XUMHH; OCHOBHBIX MPHUHITUIIOB
U ITpaBWl OTHOIIEHUS K MPUPOJE; OCHOB 3JI0pOBOro o0paza KHU3HM U
3/10pOBbeCOEpEratoIuX TEXHOJIOTUN; MIPaBWJI NOBEIEHUS B YPE3BBIYAMHBIX CUTYyaLUsX,
CBSI3aHHBIX C BO3/EHCTBHEM pa3IMYHBIX BEIECTB; OCHOBHBIX IpaB M OO0sS3aHHOCTEH
rpaxaaHuHa (B TOM 4yMciae OOydarollerocs), CBSI3aHHBIX C  JIMYHOCTHBIM,
npodeCCHOHATIBHBIM M JKU3HEHHBIM CaMOOIIPE/IeIEHUEM; COLMAIbHOW 3HAYMMOCTH U
coJiepkanus mpodeccui, CBI3aHHBIX C XUMUEH;

2. uyecmeo 2opoocmu 3a POCCHUMCKYI0 XUMHUYECKYH0 HAyKy M JIOCTUXKECHUS YYCHBIX;
yBa)KE€HHE U NPUHATHE JOCTHKEHUN XUMUH; TH000Bb U OEpEeXHOE OTHOLLICHHE K IPUPOJIE;
YBO)XEHHUE U YYET MHEHUN OKPYXKAIOIIUX K JIUYHBIM JOCTUKEHUSAM B U3yUEHUU XUMUU;

3. npusrHarnue NICHHOCTH COOCTBEHHOTO 3A0POBbA MW 3J0POBbA OKPYKAIOIIUX Jnoz[eﬁ;
H€06XOZ[I/IMOCTI/I CaMOBBIpaXXCHU A, CaMOopCain3aliy, COIUAaJIbHOI'O IIPU3HAHMA

4. oco3nauue CTEIICHU TOTOBHOCTH K CaMOCTOSTEIbHBIM INOCTylIKaM H IIGIZCTBHS[M,
OTBCTCTBCHHOCTH 3a UX PE3YJIbTATHI;

5. nposeierue 3K0JI0Trn4cCKoro CO3HaHMU, I[O6p0)KeJ'IaT€J'II)HOCTI/I, JOBCpUA n
BHUMATCIIbBHOCTH K JIFOAIM, TOTOBHOCTH K COTPYAHHUYCCTBY, HWHHUIUATHUBBI U
JIF0003HATEIIFHOCTHU B N3YUCHHUH BCIICCTB U ITPOLCCCOB; y6e)KI[eHHOCTI/I B H€O6XOI[I/IMOCTI/I
Pa3yMHOTI'O UCITIOJIb30BaHUA JOCTHKEHUHN HAyKH U TCXHOHOFHﬁ;

6. ymerHue yCTaHaBJIMBATDh CBA3U MCKY LCJIbIO U3YUYCHUA XUMHUU U TEM, JIA UCT'0 3TO HYKHO,
CTPOUTH KMU3HCHHBIC U HpO(beCCI/IOHaIII)HI)IG IUIaHbl € YYC€TOM YCICIIHOCTH H3YUCHUA
XHMHH U COOCTBEHHBIX IIPUOPUTETOB.

MeranpeaMeTrHble  pe3y/bTaTbl. MeTanpeIMeTHbIE PE3yJbTaThl  BKJIIOYAOT OCBOCHHBIC
Oo0yyaromyUMHUCs ~ MEXIpEeJAMETHbIe TOHATHS W YHUBEpcaJbHble ydeOHble  JeicTBUA
(perynsTUBHBIE, IO3HABATEIbHbIE, KOMMYHUKATUBHbBIE).

Pezynamusnvie YV/:

1. YMeHHE caMOCTOSATEILHO OIIPECACIIATh LCIIN O6quHI/IH, CTaBUTb U (I)OpMyJII/IpOBaTB HOBBIC
3aJa4u B yqe6e W II03HABaTEIILHOM JACATCIbHOCTH, pa3BMBaTb MOTUBBEI U HHTCPCCHI CBOCH
MM03HABaTEILHOM JeSITeIbHOCTH.

2. YMeHHME CaMOCTOSITENIbHO IUIAHUPOBAaTh IIyTH JOCTMXKEHMsI LI€J€, B TOM 4YHUCIIE
albTepHATUBHBIE, OCO3HAHHO BBIOMpaTh Haubosee >(PQPEKTUBHBIE CHOCOOBI PEIICHUS
y4eOHBIX U MO3HABATEIbHBIX 33/1a4.

3. YMeHue COOTHOCHTH CBOW JEUCTBHUS C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEH JEATEIIBHOCTU B IPOLECCE HJOCTHKEHHs pe3yJibTara, OIPEIeisaTh
CrocoObl IEUCTBUN B paMKax MPEAoKEHHBIX YCIOBHI U TpeOOBaHUI, KOPPEKTUPOBATH
CBOM JICMCTBUSA B COOTBETCTBUU C U3MEHSIOIIENCS CUTyallUEH.
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4. YMeHHE OlICHMBaTh TNPAaBWIBHOCTh BBIMOJHEHUsT Y4YeOHOW 3amadu, COOCTBEHHBIC
BO3MO>KHOCTH €€ pELICHUSI.

5. Bnanenue ocHOBaMM CaMOKOHTPOJIS,, CAMOOLIEHKH, IIPUHATUS PELIEHUH U OCYIIECTBIICHUS
OCO3HAHHOTO BBIOOpa B yUeOHOM U MMO3HABATEIHHOM.

ITloznasamenvnvie YVJI:

1. YMeHue ompenenaTh MOHITHs, CO3JaBaTh OOOOIICHMS, YCTAHABIWBATH AHAIOTHH,
KJIACCU(UIIUPOBATh, CAMOCTOSTCIILHO BBIOMpATh OCHOBAHHMS M  KPUTCPUU  JUIS
KJIacCCU(UKALIUY, YCTAHABINBATh MPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH JIOTHUECKOE
paccyXJIeHHe, YMO3aKII4YeHHe (MHIYKTHBHOE, NCAYKTHBHOE, IO aHAJOTHUH) U JCNaTh
BBIBO/IBL.

2. YmeHue co3aaBaThb, IPUMCHATH U Hp606pa3OBBIBaTI) 3HaK1 U CUMBOIJIbI, MOJACIIN U CXCMbI
AJId pCUICHU A y‘-Ie6HBIX 1 IIO3HABaTCJIIbHBIX 3aJa4.

3. CMBICIIOBOE UTEHHUE.

4. @opMHUpOBaHME U DPA3BUTUE DKOJIOTMYECKOTO MBILUICHUS, YMEHHE NPUMEHATH €ro B
MO3HABATENBHOW, KOMMYHHKATHBHOH, COLUMAIBHOW NpPaKTUKE M MPOodhecCHOHATBLHOU
OpHUEHTALINH.

5. Pa3BuTHe MOTHBAIUM K OBJIAJACHUIO KyanypOﬁ AKTHUBHOI'O HMCIIOJIB30BaHMA CHOBapCﬁ n
APYrux MMOUCKOBBIX CUCTCM.

Kommynuxamusnvie YVJ]:

1. YMeHue OpraHuzoBbIBaTh yueOHOE COTPYAHMYECTBO M COBMECTHYIO MAEATEIHHOCTH C
VYHUTEJIEM M CBEPCTHUKAMH, pa0OTaTh WHIWUBUAYATHHO M B TPYIIIC: HAXOIUTH 0OIIee
peleHune U pa3peniars KOH()IUKTH HA OCHOBE COTJIAaCOBAHUSI TO3UIIMI U yueTa HHTEPECOB;
dbopmynupoBaTh, ApryMEeHTUPOBATh U OTCTAaWBATh CBO€ MHEHHE.

2. YMeHHME OCO3HAHHO MWCIIOJIb30BaTh pEYEBBIE CPEACTBA B COOTBETCTBMM C 3aJadyei
KOMMYHMKAIIUM JUIs BBIPQKEHMSI CBOMX UYBCTB, MbICIIEl M NOTpeOHOCTEH JuIs
IIJIAHUPOBAHUSA M PETyJALIMM CBOECH NEATEIBHOCTH; BIAJCHUE YCTHOM U IUCBMEHHOU
PEeYbI0, MOHOJIOTMYECKON KOHTEKCTHON PEUbIO.

3. ®opmupoBaHME€ M  pa3BUTHE KOMIETEHTHOCTM B  O0OJacCTM  HMCHOJIb30BaHUS
UH(POPMALIMOHHO-KOMMYHUKaMOHHBIX TexHosnorui (UKT).

Ilpeomemnoie pe3yromamol:

1. 3Harth XapaKTCPUCTUKY OCHOBHBLIX KJIACCOB CO€)II/IHCHI/H>'I, BXOJAIIUX B COCTaB JKUBOH
MaTCpuu; BayKHEHIIINE pa3aciibl OMOXUMUU: 6CJ'IKI/I, (l)epMeHTBI, JIMNIUbI, HYKJICUHOBBIC
KHCJIOTBI, BUTAMUHBI; OCHOBHBIC IPUHIMUIIBI, JIC)KAIIUEC B OCHOBC KOJIHMYCCTBCHHOI'O U
Ka4CCTBCHHOI'O aHAaJIM3a,

2. ompenensTh NPUHAIJIEKHOCTh BEIIECTB K ONPE/IEICHHOMY KJIACCy COEIMHEHUN;

3. NpOBOJIUTH KAUECTBEHHbIE pEaKluu Ha OelKU, epMEHThI, BUTAMUHBI;

4. HaOmoJaTh U BECTH I'PaMOTHBIE 3aMCH HAOII01aeMbIX SBJICHU;

5. NpOU3BOAWUTH CPABHUTEIBHBIA aHAIN3 MMOJTYUYEHHBIX PE3YJIBTATOB, JEIATh BHIBOJIBI.
Ipu uzyuenuu 0anHo20 Kypca yuauwjuecs noaryyam 603MOACHOCb 211Y0J4Hce NOZHAKOMUMCSL C:

1. CcymHOCTHIO OMOXMMHUU ¥ MEIUIIMHBI KaK HAYKU;

[okyMeHT co3aaH B anekTpoHHow copme. Ne 6uoxumus ot 11.11.2025. UcnonHutens: Apmues M.P. B SINNEKTPOHHbIA
CtpaHuua 9 n3 18. CtpaHnua cosgana: 11.11.2025 11:10 =¥ TATAPCTAH



2. OCHOBHBIMHU 3TariaMu OMOCHHTE3a OeNKa B 3yKapUOTHYECKON KJIETKE — TPAHCKPUIIIHUIO U

TPaHCIALIUIO;
3. peakumeil KI€TOK Ha BO3/ICHCTBHE BPEIHBIX (PAKTOPOB CPebl;

4. 3aBHCHMOCTbBIO IPOSIBJICHUS TEHOB OT YCJIOBUU OKPYKAIOIIEH CpeJIbl.

5. CTPOCHUEM OMOJIOTHYECKNX OOBEKTOB: KJICTKH, TCHOB U XpPOMOCOM, HECOPTaHNYCCKUX N

OpTraHU4YCCKUX BCHICCTB KIICTKH,

6. mponeccaMmu MeTaboIu3Ma.

TemaTn4eckoe IJIAHUPOBaAHUE

10 kiace
Ne| Ha3Banme pa3nesa (6,10Ka) KoJu1-Bo yacos DNIeKTPOHHbIEe
undposble
n/n
obpasoBaTenbHble
pecypcbl
Bcero KOHTP. MPAaKT.
pao. pao.
1. | Beenenue 2
2. | Bona u €€ ponb B 3
OMOJOTUYECKUX CUCTEMAX
3. | buoreHHbIe JIEMEHTHI U UX 8 1
COETMHEHUS
4. | buoneopranuueckas XUMHs 1 10 2
MeTUIIMHA
5. | Pemenue 3amay mmo ooOmiei 4
XUMUHU C MEUKO-
OMOJIOTYECKOU
HaIpaBJIE€HHOCTHIO
6. | XuMHs B TOMAIIHEN allTEYKe 2 1
7. | O6pa3 *U3HU U BpeIHbIE 5
MPUBBIYKU
Hroro 34 - 4 -
11 kaace
No | HazBanmue pa3naena (0s10ka) Kou1-Bo yacoB DNEeKTPOHHbIe
uudposbie
n/n
obpasoBaresibHble
pecypcbl
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Bcero KOHTP. NMPAaKT.
pao. pao.
1. | BzaumocBs3b u peryasnus 1
0oOMEHa BEIeCTB.
2. | benku 4 2
3. | ®epMeHTHI 4 2
4. | BuramMuHbI 1 HEKOTOPBIE 3 1
Apyrue OMOJIOTUYECKH
AKTUBHBIE COCIMHECHUS
5. | HykienHoBbIE KUCIOTHI U 4 2
X OOMEH.
6. | Pacnag u Onocunres OelnKoB 3 1
7. | YriaeBoasl 1 ux oOMeH 4 2
8. | JIunuae! 1 ux oOMeH. 4 1
9. | Buosornueckoe OKHCICHNE 2
u cunte3 ATO
10.| 'opMOHBI U UX POJIb B 2
oOMeHe BEIIeCTB.
11.| [IpoGnembl OMOXMMHUECKOMH 4
9KOJIOTHUH.
Hroro 35 - 11 -
IHoypouHoe mu1aHupoBaHue
10 ka
Ne HMara | [dara | DJieKTPOHHbIE
m\n Kosm- |M1anu-| gakTu- | nudpossie
HanmenoBanue pasaeiia u Tem yecTo |PYeMasl) "YeCKasl | oppasoBaTe/IbHbIC
4acoB pecypchl
BBenenue (24)
1 | uncmpyxkmasic no mexnuxe 1
bezonacnocmu. buoxumus Kak
Hayka. VcTopust pa3BUTHS OMOXUMHUH.
2 [Buauenue Omoxumun. MeToabl 1
OMOXMMHUYECKUX NCCIEAOBAHUIN U HX
XapaKTEPUCTHKA.
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Bopna u eé poab B OMostornueckux cucremax (34)

Bona B 6uocdepe. Bosa B )KU3HU KHBBIX
OpraHU3MOB

1

DU3NKO-XUMHUUECKUE CBOMCTBA BOJIbI

1

Bona B KJIeTKe U Opranu3Me

1

buorennsnie 3j1eMeHTHI H X COCINHCHUHA

89

Krnaccudukanus u pacnpocTpaHeHHOCTb
XUMUYECKUX AJIEMEHTOB B OPraHU3Me
YeloBeKa.

1

Bomopon u ero coenuHeHHS.

[IpakTuueckas padota Nel. [Tpocretimue

CIIOCOOBI OYHCTKH BOJIbI U3 IIPUPOAHBIX
MCTOYHHKOB.

Yriepoa u ero COeIMHEHUS.

10

Kucnopon, cepa 1 X COETMHEHMUS.

11

IA30T, pochop u ux coeqHEHUSI.

12

IATOMBI TaJIOTEHOB U X COCAUHCHMU.

13

O0001IEHYE ¥ CUCTEMATHU3ALMS 3HAHUN 110
pasneny «bHOreHHbBIE 3JIEMEHTBI U UX
COCIMHEHUSY.

Buoneopraﬂnqeucaﬂ XUMUA U MEIUMIIMHA

(104)

14

Du3noaorundeckas 1 maTojJoruaeckas POJIb
HECKOTOPLIX 3JICMCHTOB B OPraHU3MC.

1

15

Harpuit u xanuii.

16

Marauu 1 KaJpui.

17

[losmopHbLL UHCMPYKMAIC NO MeEeXHUKe
Oesonacrocmu.

XuMHst HOHOB d-METaIOB B OpraHu3Me.

18

[MpakTuueckas padota Neo2. [TonyueHue
KOMILIEKCHBIX COEIMHEHUM.

19

Mapranen 1 MOJTUO/ICH.

20

DKene3o u koOaIbT.

21

[MpakTuueckas pabora Ne3. M3yuenue
cocraBa npernapara «Depporiexc.

22

Menp ¥ IUHK.
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23

O0001IeHYE ¥ CUCTEMATU3ALU 3HAHUI 1O
paszneny «brHoHeOpraHuuecKas XUMHS 1
MEIUIIAHAY.

Pemnenue 3ana4 mo o0med XUMHH ¢ MUK

0-0HM0JIOrH4YecKon

HANPAaBJIEHHOCTHIO (4 1)

24

Perrenue 3agad mo reMe « KonnuectBo
BelecTBay U « CTpOCHHUE aTOMay.

1

25

Pemienue 3a1a4 Ha BBIBOJ (OPMYIT U
[pacueTsl 1o Gpopmysiam.

26

Pemenne 3aaa4 110 TEMC ((:‘)J'ICKTpOJ'II/B».

27

Pemenue 3ana4 no teme « PactBopsi».

PacueTsl 10 ypaBHEHUIO PEAKLIUH.

XuMmus B JoMaliHel anteuke (2 4)

28

HeKapCTBeHHLIe cpeacrBa nepBoﬁ IIOMOIIH.

1

29

[TpakTuueckas pabora No4. 3yuenue
CBOWCTB CaJTULIWJIOBOU U
AIeTUIICATUIIUIIOBON KUCIOTY.

1

O0pa3 ’xu3HN U BpeIHble NPUBBIYKH (6 1)

30 [3mopoBbIii 00pa3 KU3HH. 1
31 [TabakokypeHue 1 HUKOTHHOMAaHHUSI. 1
32 |AJIKOTOJIb U aJIKOTOJIM3M. 1
33 |HapxoTHKu 1 HApKOMaHHUS. 1
34 |Cemunap Ha TemMy «O0pa3 *KHU3HU U 1
BpEIHBIC IPUBBIYKI
11 kn
No Hara | [ara | DJeKTpOHHBIE
nm\n Koau- |MIaHM-| pakTu- | nudposbie
HaumenoBanue pasgesia u TeM yecTBo |PyeMas| HecKas | ofpazoBaTeIbHbIE
yacoB pecypchl
BBenenue (19)
1 | O6mue mpeacTaBIeHHs O B3aUMOCBSI3H 1
oOMeHa BEIIEeCTB B KJIETKE. Y POBHU
perymsiuu oOMeHa BEIIeCTB
beaxu (44)
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benku. Cocras, knaccupukanus. Puznko-
XUMHUYECKHE CBOMCTBA M (PYHKITUN OCITKOB.

[Tentuasl. [IpupoaHbie nenTuabl, UX
(bu3HoNIOrHUecKoe 3HAaYCHUE U
HCIIOJIL30BAHHE B KAYECTBE MEIUIIMHCKUX
MpenaparosB.

[IpaxTuueckas padora Nel. «Pa3nenenue

AMHHOKHCIIOT METOJIOM pacipeAeIuTeIbHON
xpoMarorpaduu Ha Oymarey.

[TpakTuueckas padota No2. [Tpurorornenue

pacTtBopa Oenka (SSIMYHOTO aTbOYMHHA).
Paznenenue OEIKOB KypHHOTO SIiIIa 1O UX
pactBopuMocTH. [leHaTyparus OeKoB.

®epMeHTHI (44)

@DepmenTsl. CBolcTBa EPMEHTOB.
CymHOCTh (PepPMEHTATUBHOTO KaTaJIn3a.

DepMenTsl. [I[puMeHeHne B MeIULIMHE,
MEXaHU3M JIeicTBHS. 3HaueHHuEe (hepMEHTOB B
0OMEHE BEIIECTB B OpraHUu3Me.

IIpakTuueckas pabora Ne3.

«CpaBHUTENbHBIN aHATIU3 IPOJYKTOB
KHCJIOTHOTO U (pEpMEHTAaTUBHOTO FMIPOJIN3a
M- U TTOJIMCaxapuI0B (Ha mpuMepe
caxapo3bl U KpaxMmasia.

[MpakTuyeckas pabora Ne4. «BnusHue Ha
AKTUBHOCTH (PepMEHTOB TeMIieparypsl, pH,
AQKTUBAaTOPOB U HHTHOUTOPOBY.

ButaMuHBI H HEKOTOPBIE APYrue OHOJTOTHYeCKH aKTHBHbIE coeqMHeHns (34)

COeTUHEHNN

10Buramunsl. Knaccudukanus BUTAMUHOB. 1
'YyacTre BATAMUHOB B OOMEHE BEII[ECTB.

11{[IpakTryeckasa padora Ne5S. «KauecTBeHHBIE 1
[PEaKIuu Ha BUTAMUHBIY.

12[Paznoo6pa3ue OHOIOTHUYECKH aKTUBHBIX 1

HyxkJienHOBBIE€ KHCJOTHI M X 00MeH (4 1)

13

Hyxnennossie kucnotsl. Knaccuduxarms.
CocTaB U CTpOEHHUE.

1

14

JIHK, PHK pa3nu4HbIX BUIOB.
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15[IpakTryeckas padora Ne6. «Bel neneHue 1
PUOOHYKIICOITPOTEUHOB U3 IPOXIKEH»

16|/ losmopnblti uncmpyKkmasic no mexHuke 1
bezonacnocmu.

[IpaxTuueckas padora Ne7. «KauecTBeHHOE
onpeieJIeHUue TPOTyKTOB THAPOJIN3a
PUOOHYKIJICOITPOTCHHOBY.

Pacnaja u 6uocunTe3 0ejikoB (3 1)

17|Pactiax u 6uocunTe3 6eMKOB. DEepMEHTHI, 1
OCYIICCTBIISIONINE pacmaj] OEIKOB.
[TepBUYHBIC © BTOPUYHBIC AMUHOKHUCIIOTHI.

18[IpakTryeckas padbora 1
Ne8. DH3MMATUYECKUH METOI BBIIEIECHUSI U
KOJMYECTBEHHOTO ONPE/ICIICHUS] MOUYEBHUHBI.

19Kox 0enkoBoro cunresa. OcoOeHHOCTH 1
FEHETHYECKOTO KOJa MUTOXOHAPHUI U
XJIOPOTLIIACTOB.

YraeBoasl u ux oomMeH (4 4)

20|Knaccudukarus yrieBoaoB. 1
[Tonucaxapumbl, UX CTPYKTypa U
MpeacTaBUTENH (TJIMKOTEH, Kpaxmall,
KJIeTYaTKa, XUTHH). OyHKINH YTIIEBOJIOB.

21|06meH yraeBonoB. I'mukonu3. CnupToBoe 1
OpoxeHue. JlelicTBre 3TaHOJIa HA OPTaHU3M
YeJI0BEKA

22[[Mpaxtrueckast padbora Ne9. Brigenenue 1

[JIMKOTeHa U3 MeYEHU )KUBOTHBIX.
ConocTaBiieHUE CTPYKTYpPBI ININKOT€HA U
Kpaxmala.

23[Ipaktrueckas padora Nel(0. «KauecTBeHHBIE 1
[PEaKIuU Ha YTIEBOIBI.

Jlunuasl U ux oomen (4 4)

24U Iunnael. PU3NKO-XUMHAYECKHE CBOMCTBA 1
IMMnuA0B. bruonornueckoe 3Ha4YCHUE

25/06meH xupoB. Hapymienus B oOmMeHe 1
KUPOB. OKUPEHHE U €0 IPUYHHBI.

26Bocku, ux crpoeHue, PyHKIUH U 1
npencraButesd. CTpyKTypa U QyHKLIUU
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cTepou10B. bronoruyeckas posb
dbochommnuios

27

[TpakTrdeckast pabora Nell. I'maponu3
PKHPOB ITOJT ICWCTBUEM JIMIIa3bl. BrusHue
PKEJTYU Ha aKTHBHOCTD JIMIIA3HI.

Buonoruyeckoe oxkuciaenne u cuHtre3 AT® (2 v)

2

o0

PaznooOpasue pepMEeHTOB OMOIOTHIECKOTO
okucnenus. Karanasa u e€ poib B 3amuTre
OpraHu3Ma OT aKTUBHBIX ()OpPM KHCIIOPO/Ia.

1

29

Ctpoenue npotoHHOM AT®a3bl U BEPOSITHBIE
MexaHu3Mbl cuaTe3a ATO

FOpMOHLI H UX POJb

B 00MeHe BellecTB

29

30

Knaccugukaius ropmoHoB. MexaHu3m
NecTBUS CTEPOUIHBIX TOPMOHOB.
XapakTepucTUKa HHCYJIMHA, TOPMOHA POCTa.

1

31

CaxapHblii 11a0eT U ero BUIbl. Prim3uHr-
(dakTopsl ropMoHOB [IpumMeHeHre TopMOHOB
B MEIHUIIUHE.

IIpo0bJiembl OMOXMMHUYECKOI IKoI0TUH (4 1)

32

JKOJIOT0-OMOXMMHYECKIE B3aUMOJICHCTBHS C
Y4aCTHEM Pa3JIMYHBIX IPYIII OPraHU3MOB:
MUKpPOOPTraHU3MOB, TPUOOB, BBICIINX
[paCTEeHUH, )KUBOTHBIX.

1

33

AHTpPOTIOTeHHBbIC OMOAKTHBHBIC BEIIECTBA U
HpO6JI€MI)I XUMHUYCCKOI'0 3arpsA3HCHUA
orochepsl.

34

Cemunap Ha Temy «IIpoGiembl
OMOXMMHYECKON IKOJIOTUI

Cnmcok JuTepaTypbl VIl y4alIuXcst

1. Kyxra B.K. u np. buonoruueckast xumusi: yueonuk. / [lox pen. A.Jl. TaranoBuua. —

Munck: BUHOM, 2008.
Jlenunmxep A. buoxumus. - M.: lpoda,

Mappu P.u np. buoxumus yenoseka. - M

A

2009.

.. Yausepc, 2010.

[TycroBanosa JI.M. OcHoBbl buoxumun. — Poctos u//lony: ®enuke, 2010.

PyBunckuii A. O. u np. O6uias 6uonorus. - M.: KI'V,2008.
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Cuornazos B.U., [Taceunux B.B. buonorus. -2 u3a. - M.: [Ipoda, 2009.

7. CD-ROM VYuebHoe annekTponHoe uznanue Xumus (8-11 kmacc) BupryanbpHas
nabopatopus. Mapl' TV, Jlabopatopus cucrem myiabtumenusi, 2008.

8. CD-ROM Oobyuaromue sHIMKIONEANH. XUMUS 11 Bcex. OO01Iast 1 HeopraHudeckas
xumus. PHIIO POCYYIIPUBOP AO «MHTOC», Kypc, 2008.

9. CD-ROM Xumus. lnapranku i crapiuekiaaccHUKoOB.- M.: «HoBas mkona», 2008.

10. ®ununmosud 0. b. OcHoBwl Onoxumuu. - M.: Arap; ®nunra; CII6.: Jlans, 2008.

11. Damun A. H. Ucropus 6uonornyeckoi xumuu. - M.: Xumus, 2009.

Cnucok JiuTepaTypsl VIl YUYUTEIs

1. Aron B. 1., bornanoB A. A. CTpykTypa U OMOCHHTE3 HYKJIEHHOBBIX KUCIOT. - M.
Bricmas mkomna, 2008.

2. bepesos T. T., KopoBkuHn b. ®@. buonorndeckas xumus. - M.: Menunnna, 2002.

3. bepesos T. T. [Ipumenenue pepmentoB B MeautinHe// CopocoBckuil 00pa3zoBaTeNbHbIH
KypHai. 1996. Ne 3. C. 23—27.

4. TI'pun H., Crayt V., Teiinop . buonorus. T. 1—3. - M.: Mup,1990.

5. TI'puncreitn b., I'puncreiin A. Harnsanas 6uoxumus. - M.: Menununa, 2000.

6. Kucenes JI. JI. ['enom yenoBeka u Oyayiiee yenoBedecTBa // Xumus U Ku3Hb. 1998. Ne 3.
C. 10—14.

7. Kucenes JI. JI. 'enom uenoBeka u 6uomnorust XXI B. // BectuukPAH. 2000. T. 70. Boui.
5.C. 412-424.

8. Kyxra B.K. u np. buonornueckas xumus: yueOnuk. / [lox pen. A.Jl. TaranoBuua. —
Munck: BUHOM, 2008.

9. Makapos K. A. Xumus u 310poBbe. - M.: IIpocsemenue, 1985.

10. OBunnHuKOB [O. A. buoopranndeckas xumus. - M.: [Ipocsemenue, 1987.

11. [TycroBanosa J.M. OcHoBbl Ouoxumun. — PoctoB H//{ony: @enukc, 2010.

12. Pennebepr P., Pernebepr . Ot nekapuu 1o 6unodadpuku. - M.: Mup, 1986.
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13. Cimpun A. C. Monexynsipaas ouonorusi: CTpykrypa pudocoM u OMocuHTE3 Oenka.- M.:
Bricmag mkona, 1986.

14. Crupun A. C, YetBepun A. b., Boponun JI. A. buocunTtes 0enka v MepCcreKTHBBI
oecknerounoi Texnosoruu // [lpupoma. 1991. Ne5. C. 10-19.

15. CrenanoB B. B. Monekynsipuast 6uosnorusi: CTpykrypa u GyHKIUN 0eIKoB. - M.:
Bricmas mxoina, 1996.

16. Tenmutuenko M. M., OctpoymoB C. A. BBeneHnue B mpo0sieMbl OMOXUMHUYECKON
skojoruu. - M.: Hayka, 1990.

17. ®pank-Kameneukuii M. [[. Camas rinaBHas monekyna. - M: [Ipocsemenue. 1988.
18. Yupkos 0. OxuBimue xumepsl. - M.: Jlerckas nutepatypa, 1991.
19. YUyxpaii E. C. Monekyna, )xu3Hb, oprauusm.- M.: [Ipocsemenue, 1981.

20. Hlepctues M. I1., Komapos O. C. Xumust 1 6M00TUsI HyKJIIEMHOBBIX KUCIOT. - M.:
IIpocsemenue, 1990.

21. SaxoBckuii H. K., bopunckas C. b. ['enom uenoBeka // Xumus u xu3nb. 1998. - Ne 3. C.
10-14.
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