MyHuuunajibHoe Ka3eHHOe 00111e00pa3oBaTe/ibHOE YUpeKIeHne

«Cpennss ob6meodpasoBarenabHas mkosaa Ne 1 r. Huxneyamacek»

PaccmoTpeno ~ Y TBEPKACHO
Ha [lenarornueckom cosere ~Ipuxasom o1x31» aBrycra

Ipotokon Nel 20231 No147.
ot «31»_aBrycra 2023r. . «CO ‘ %)

PabGouasi nporpamma
3JIEKTUBHOI0 Kypca «bunoxumus»

10-11 kuaacce

CocraBurens: [Iputynsk T.U., yautenb OM0I0THH, XUMUU

r. Huxueyaunck, 2023



IosicuuTebLHAs 3aNIUCKA

Pabouas nporpamma 31aeKTUBHOTO Kypca «bruoxumus u MmeauiiHa» cocrasieHa st 10-11
KJIACCOB B CBSI3H C BRIOOPOM yYaIluXcsl €CTECTBEHHO-HAYYHOTO POt 00yuyeHHst Ha OCHOBE
aBTOpcKO# nporpammbl Bonmoaunoii I'.B. (OcHOBBI OMOXUMHH. DIIEKTUBHBIN Kypc MPOPUIBLHOTO
oOyuenus. Xumus: yuebnoe nocoobue/ABtop u coct.: Bonoguna I'. b., Kproukosa H. H.,
Yepuukona C. B. - Tamoos: TOUIIKPO, 2009.)

Kypc paccunrtan Ha nmpoBenenue 1 yaca B Henento. Beero 35 yacoB B 10 kitacce u 35 yaco B 11
KJiacce.

IInanupyemMble pe3yJibTaThl OCBOEHHS 3JIEKTHBHOI0 Kypca

Ilo 3aBCPIUICHHH KypcCa ydalluecs JOJKHBI OBJIAACTh CICAYIOIUMU PE3YyJIbTaTaMM:

JINUYHOCTHEIE PE3VIbLTATHL:

1. 3HaHWe ¥ NOHVMAaHME: OCHOBHBIX HCTOPUUYECKUX COOBITUH, CBSI3aHHBIX C PA3BUTHEM
XUMHH; TOCTHXKEHUH B 00JIACTU XUMUU U KYJIbTYPHBIX TPAIUIMil CBOEH CTpaHbl (B TOM
YHCIIe HAYIHBIX ); OOIMEMUPOBBIX TOCTHKEHUH B 00JIACTH XUMHUHU; OCHOBHBIX IIPUHIIATIOB
Y TIPAaBHJI OTHOILICHUS K IPUPOJIE; OCHOB 3[JOPOBOT0 00pasa »KU3HU U
3JI0pOBbECOCPETAFOIINX TEXHOJIOTHI; IPABIII TIOBESICHUS B YPE3BBIYAMHBIX CUTYAIIUSX,
CBSI3aHHBIX C BO3/ICHICTBHEM Pa3IMUHBIX BEIIECTB; OCHOBHBIX MPaB U 00s3aHHOCTEN
rpakJaHrHa (B TOM 4nciie 00y4aroierocs), CBA3aHHbIX C JIMYHOCTHBIM,
npodeccHoHANBHBIM U KU3HEHHBIM CaMOOIIPeIeJICHUEM; COITUAIbHON 3HAUUMOCTH U
coJiepkaHust Ipoeccuii, CBSI3aHHBIX C XUMHUEH;

2. YyBCTBO roOpAOCTMW 32 POCCUHCKYIO XUMHUYECKYIO HAYKY M JOCTH)KEHUS YICHBIX;
YBa)XEHHE U MPUHATUE TOCTUKEHUN XUMUY; JIFOOOBb U OEPEKHOE OTHOIIEHUE K
MIPUPOJIE; YBAXKECHUE U YYET MHEHUN OKPYKAIOIIKX K JIMYHBIM JTOCTHKCHUAM B U3YyYCHUU
XUMUU;

3. MpU3HaHWE IIEHHOCTH COOCTBEHHOTO 37I0POBBS M 3JI0POBBSI OKPYKAFOIIHX JTFO/ICH;
HEOOXOMMOCTH CaMOBBIPKECHHUS, CAMOPEATH3AIlUN, COIIMAIIBHOTO TPU3HAHNS,

4. 0CO3HaHWe cTeneH’ TOTOBHOCTH K CAMOCTOSITENIbHBIM MOCTYNIKaM U JEHCTBUSM,
OTBETCTBCHHOCTH 3a UX PE3YJIbTATHI,

5. MPOSABNEHNE 3KOJIOTUYECKOTO CO3HAHUS, JOOPOKENATENIbHOCTH, JOBEPUS U
BHHUMATEJIbHOCTH K JIFOJISIM, TOTOBHOCTH K COTPYJHUYECTBY; MHUIIMATHUBBI U
TM0003HATENILHOCTH B U3YUEHUH BELECTB U MPOLIECCOB; YOEKIEHHOCTH B
HEOOXOMMOCTH Pa3yMHOTO UCIIOJIb30BAHUS JOCTHKEHUN HAYKH U TEXHOJIOTHIA;

6. YMeHWe ycTaHaBIHMBATH CBSI3U MEXIY IETbI0 U3YUYSHHSI XUMHUU U TE€M, JUISl YeTO TO
HYXKHO; CTPOHUTD KU3HEHHbIE U MPO(peCCHOHANBHBIE TUIAHBI C YYETOM YCHEIIHOCTH
M3Y4YEHUSI XUMUHU U COOCTBEHHBIX TPUOPUTETOB.

MeTangeg!MeTm,le PE3VJILTATDI, MeTaHpe}IMeTHBIC PE3YIBTATHI BKIIIOYAOT OCBOCHHBIC
06y‘-IaIOH_[I/IMI/IC$[ MCKIIPCIMETHBIC ITIOHATUA U YHUBCPCAJIIBHBIC y‘Ie6HI)Ie HGfICTBI/I?I
(pCTYJ'IHTI/IBHBIC, IIO3HABAaTCJIbHBIC, KOMMyHI/IKaTI/IBHLIe).

PerynaTusHble YY/[:

1. YMeHue caMOCTOSATENHHO ONPEAETATh IeTH 00yUeHHsI, CTABUTh U (POPMYITHUPOBATH
HOBBIC 33J1a4M B yueOe 1 MO3HABAaTEIbHOU JAesITeIbHOCTH, Pa3BUBATh MOTUBHI U
WHTEPECHI CBOEH MO3HABATEIBHOM S TEIbHOCTH.



2. YMeHHe caMOCTOSITeNIbHO TUIAHUPOBATh ITyTH JOCTHXKCHHS LIEJeH, B TOM YHCIIe
aJIbTepHATUBHBIE, 0CO3HAHHO BHIOMpATh Haubosee 3(ppekTrBHBIE CIOCOOBI peLIeHHUs
y4eOHBIX U I03HABATEIHHBIX 33/1a4.

3. YMeHHe COOTHOCHUTbH CBOU AEUCTBUS C IUIAHUPYEMBIMU PE3yJIbTaTaMH, OCYILECTBIIATh
KOHTPOJIb CBOEH IEATEIbHOCTU B IIPOLECCE JOCTUKEHUS PE3yJIbTaTa, ONPeaesaTh
CIIOCOOBI IEHCTBHI B paMKaX MPEeJIOKEHHBIX YCIOBUN U TPEOOBAHHI, KOPPEKTUPOBATH
CBOM JICHCTBUS B COOTBETCTBUM C U3MEHSIOIIEHCS CUTYallUEH.

4. YMeHHe OLICHUBATh NPABUJILHOCTh BHIIOJHEHUS y4eOHOU 3a7auu, COOCTBEHHBIE
BO3MO>KHOCTH €€ PEILEHUS.

5. Bnanenue ocHOBaMHM CaMOKOHTPOJISI, CAMOOLIEHKH, IPUHATHUS PELLIEHUHN U
OCYILECTBIICHHSI OCO3HAHHOI'O BbIOOpa B yueOHOM U M03HABATEIbHOM.

Mo3HaBaTenbHble YY/:

1. VYmMeHue onpenensiTh NOHATHUSA, CO3/1aBaTh 0000IIEHNUS, YCTAaHABINBATD AHATIOTHH,
KJ1acCU(UIUPOBATH, CAMOCTOATEIHLHO BEIOUPATh OCHOBAHUS U KPUTEPUU JITIS
KJIaCCU(UKAIINHY, YCTAaHABIUBATH MPUYNHHO-CIICACTBCHHBIE CBSI3U, CTPOHUTH JIOTUIECKOE
paccyxJieHne, yMO3aKJItoueHne (MHIyKTUBHOE, IETYKTUBHOE, 110 aHAJIOTUH) U JIeJIaTh
BBIBOJIBI.

2. YmMenue CO31aBaThb, IPUMCHATDL U Hp606pa30BLIBaTB 3HAaKHM 1 CUMBOJIbI, MOJCJIM U CXCMbI
AJid pCIICHUA yT-I€6HI)IX 1 ITO3HaBaTCJIbHBIX 3a1a4.

3. CMBbICIIOBOE UTECHUE.

4. ®opMHpOBaHUE U Pa3BUTHE SKOJOTHYECKOTO MBIIIICHHS, YMEHHE MPUMEHSTH €ro B
M03HABATEIbHON, KOMMYHUKATUBHOM, COITMAILHOM MPAKTUKE U MPO(EeCcCHOHATLHOM
OpHEHTALIUH.

5. Pa3Butue MOTHBAIUU K OBJIAJICHUIO KYJIbTYpOH aKTHUBHOI'O UCIIOIb30BaHUS CII0BAapel u
JPYTHX MOUCKOBBIX CHCTEM.

KommyHukaTuvBHble YY [

1. VYMeHue opraHu3oBbIBaTh y4eOHOE COTPYAHHUUECTBO U COBMECTHYIO JEATEIBHOCTD C
YUUTEJIEM U CBEPCTHUKAMU; paboTaTh MHAMBHUIYAJILHO U B TPYIIIE: HAXOAUTH o0lIee
peleHue 1 pazpenaTrb KOHQIUKTBI Ha OCHOBE COTJIACOBAaHUS MO3UIUHI U yueTa
MHTEPECOB; (OPMYJINPOBATh, APT'YMEHTUPOBATh U OTCTaNBaTh CBOE MHEHHUE.

2. YMeHue 0CO3HaHHO MCII0JIH30BaTh PEUYCBLIC CPCACTBA B COOTBETCTBUU C 3amadei
KOMMYHUKAIIUU JJIS1 BBIPAKCHUSA CBOUX YYBCTB, MBICTICH 1 HOTpC6HOCTCI>i JJIA
ITAaHUPOBAHUA U PETYIIAINN CcBOCH JACATCIIBHOCTHU, BIIAICHHUC yCTHOI\/'I H IHCHMEHHOU
PCYbLO, MOHOJIOTHYECKOM KOHTEKCTHOM pCYbIO.

3. ®opmHpoBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOIb30BAHUS
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruit (UKT).

Ilpeomemmnoie pezyrvmamol:

1. 3HaTh XapaKTEepUCTHUKY OCHOBHBIX KJIACCOB COECAMHEHMI, BXOIALINX B COCTAB KUBOU
MaTepUu; BaKHEHIINE pa3aenbl OHOXUMUU: O€TKU, (EPMEHTBI, TUMHIbI, HYKIEHUHOBbIE
KHUCJIOTBI, BATAMUHBI; OCHOBHBIE IIPUHLIUIIBL, JIEKALIKUE B OCHOBE KOJIMYECTBEHHOTO U
KAa4eCTBEHHOTO aHAJIN3a;

2. ompeaensaTh MPUHAIIS)KHOCTD BEIIECTB K OMPEACTICHHOMY KIIacCy COCIMHECHUH;

3. TPOBOJAWTH KAUECTBEHHBIC PEaKIIUH Ha OCIIKH, ()epMEHTHI, BUTAMHHEI,



4. HabmoIaTh ¥ BECTU TPAMOTHBIC 3aMMUCH HAOIIOIAEMBIX SIBICHHUIA,

5. TPOM3BOIUTH CPABHHUTEIILHBIN aHAIU3 MOTYYEHHBIX PE3YJIbTATOB, JI€JIaTh BHIBOJIBI.
Mpw “3yy4eHnn JaHHOTOo Kypca yyalyecs nonydaT BO3MOXKHOCTb ry6>Ke No3HaKOMUTCS C:

1. CcymHOCTBIO OMOXMMHH U MEIUIIMHBI KaK HAYKH;

2. OCHOBHBIMH 3TanaMH OMOCHHTE3a OeJIKa B 3yKapuOTUYECKOH KIIETKE — TPAHCKPHIILIUIO U
TPaHCIIALUIO;

3. peakimein KJIETOK Ha BO3JEHCTBHE BPEAHBIX (DaKTOPOB CPEIbI;
4. 3aBHCHMOCTBIO MPOSIBICHUS T'€HOB OT YCIOBUM OKPY>KAIOIIEH Cpeibl.

5. cTpoeHHEM OHMOIOTHYECKUX OOBEKTOB: KJIETKH, FTEHOB H XPOMOCOM, HEOPIaHUYECKHUX H
OpPraHUYECKUX BEIIECTB KIETKU;

6. mpoueccamMu Metabon3ma.

ConepskaHue 3JIeKTHBHOTO Kypca
10 kaace
Beenenne (2 yac).

buoxumus kak Hayka. Mictopust pasBuTHs 6MOXUMUU. Posib 0T€4EeCTBEHHBIX YUEHBIX B PA3BUTUU
ouoxumuu (pabotsr A. 5. Jlanunesckoro, H. . JIynuna, A. H. baxa, B. A. Durensrapara, A. H.
benozepckoro, A. C. Cnupuna, FO. A. OpunnnukoBa, B. I1. CkynaudeBa u ap.). B3aumocBs3b
OMOXHMMUU C MOJIEKYJIIPHON OHosIoTHel, 0MOpU3NKOI 1 OMOOPTaHUYECKON XUMHEH.

3HayeHrne OMOXUMUH U1 Pa3BUTUSL OMOJIOTUH, MEAULIMHBI, ONOTEXHOJIOTUH, CEIbCKOI0
XO0351MCTBA, FTEHETUKU M 9KOJIOTUU. MeTo bl OMOXUMHUECKUX UCCIIEA0BAaHUM U X
XapaKTepUCTHUKA.

Bojaa u e€ posib B OMoJiormveckux cucremax (3 uaca).

Bopa B 6uocepe. BzauMocBsi3b 1BYX BOJHBIX CUCTEM — BHYTPEHHEH CpeJibl OPTaHU3MOB U
MupoBoro okeana. Boga B xu3Hu yenoBeka. DU3NKO-XUMHUYECKHE CBOMCTBA BO/IbI. DYHKIIUU
BO/JIbI B KJIETKE. POJIb BOJBI B IOBPEXKIACHUN KIETKHU. Bbiaenenue BObI.

BuoreHnnble 3jieMeHTHI U UX coenHeHus (8 yacoB).

Teopusi. Knaccudukanus u pacipocTpaHEHHOCTb XUMUYECKUX 2JIEMEHTOB B OPraHU3Me
yenoBeka. Opranorensl. Mertamnsl xku3Hu. broreHHbie s71eMeHTh. Makpo3JIeMEeHTHI.
MuxkposnemenTsl. ['omeocrtas. Bonopos u ero coenunenusi. ynkuuu Boapl. CBsi3aHHas,
cBoOoaHast Boaa. CTpyKTypUpOBaHHAs, JeCTPYKTypupOBaHHas Boja. Tspkenas Boja.
JuctunnupoBaHHas Boja. Yriepoa u ero coeaunenus. Okeup yraepona (I1). O6meHHblIi
MexaHu3M. Kucnopon, cepa u ux coenunenus. buonorunueckoe okucinenue. Ilepoxeny
BojIopoJa. A3oT, pochop u ux coeaunenus. Ammuak. Oxcup azora (I). Oxcun azora (IT). Oxeng
azota (L). Hurputel. Oxcup azorta (IV). Oxcua azora(V). Hutpatsl. ATOMBI TaIOTEHOB U UX
coenuHeHus. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA TajoreHoB. KucioTHO-0OCHOBHBIE
cBoiicTBa rajioreHoB. KomriekcooOpasyroliye cBOiCTBa rajloreHoB.

IIpakTnka. Ha ocHOBaHUM cTpOEHHs aTOMa OMOTEHHBIX JIEMEHTOB MPEAINOI0KEHHE O
BO3MOJKHBIX XUMHUYECKUX CBOMCTBAX, (PU3HOIOTUIECKON POJIU JJII OpraHu3Ma.
KapOoxcuremornooun. Okcuremorino6us. I'unokcus. I'unepokcust. @usnonorunyeckas poib
cepsl. Jlesununupyrouie cBoiicTBa cepbl. dusnonorudeckas poib Gochopa. buonornyeckas
POJIb ¥ IPUMEHEHNE FAJIOTEHOB U UX COCIMHEHUM B MEUIIMHE.



CocraBieHue cxeM KpyroBopoToB OMOTEHHBIX 3JIEMEHTOB B NpHpoie. KpyroBopoT BojbI B
npupone. Kpyroesoport yriepona B npupoe. Kpyrosopor kuciopoaa B npupoae. Kpyrosopor
cepsl B npupoze. Kpyrosopot azora B npupoze. Kpyrosopot dbocdopa B mpupoe.

MpakTuyeckas paboThbl: 1.MpocTeliume cnocobbl 0YMCTKI BOAbI U3 NPUPOAHBIX UCTOYHNKOB.
Buoneoprannyeckas xumus u Mmeqununa (10 uvacos).

Teopusi. Puznosornyeckas ¥ NaToJI0ruueckas pojab HEKOTOPBIX 3JIEMEHTOB B OPTaHU3ME.
buoneoprannueckas Xumus. XuMU4YECKUE peakLiu B ;KMBOM opranusme. CoequHeHUs
METAJIJIOB B Opranu3Me 4enoseka. ConepikaHne METaJlJIOB B KOMIIOHEHTAaX KPOBH 310POBOTO
yenoBeka. Haxosxnenune B opranusme. Kanmuii-narpuessiii Hacoc. Poss nonos K™ u Na* B
opranusMe. KommiekcoobpazoBanue kainus ¢ pepmeHTaMu 1 cyoctpatamu. CTpoeHHue MarHus u
kanbius. Haxoxnenue B oprasusme. Pons nonos Mg?* u Ca?* B opranusme.
KommexcoobpazoBanue Maruust v Kanblus. OcoOEHHOCTH KOMIUIEKCHBIX COeIMHEHUH,
o0pazyembIx MeTajuiaMu. buonornyeckue GyHKIuu MetamuionporennoB. CTpoeHne Mapratia u
monunoaeHa. KomiuiekcoobpazoBanue mapranua 1 MonuodaeHa. Haxoxxaenue B opranusme.
KommexkcoobpazoBanue xenesa u kobanbra. Haxoxnenue B oprannzme. CTpoeHue Meau U
nuHka. Haxoxaenue B opranuszme. Poiab MOHOB MeU U LIMHKA B OpraHU3Me.
KommnekcoobpazoBanue meau 1 nuHka. [lorpeOHOCTE OpraHu3mMa B HOHAX MEIH U

1uHKa. OCHOBHBIE ITPOSBIICHUS HEJOCTATKa U N30BbITKA KATHOHOB MEJN U LIUHKA.

IIpakTuka. Paborta co cripaBoYHOM JTUTEPATypOi 110 ONPENEICHHUIO IPENapaToB, IPUMEHAEMBIX
B MEJIMLIMHCKON NpakTuke. [Ipenaparsl kanus U HaTpusl, IPUMEHSAEMBIE B MEAULMHCKON
npakTuke. [Ipenaparsl Maraus U KaJbLus, IPUMEHSAEMbIE B MEIULIMHCKON NPAKTHKE.
IIpenaparsl Maprasna, NpUMEHseMbIe B MEIULIIMHCKOMN npakTuke. [Ipenaparsl xenesa u
K00abTa, MPUMEHsIEMbIE B METUIIMHCKON MpakTHKe. [IpenapaTsl Mean U IUHKA, TPUMEHsEMbIE
B MEIMLIMHCKOM IIPAKTHKE.

BrisBneHue HegoctaTka u H30BITKA HOHOB METAJIJIOB Ha OpraHu3M 4CJIOBCKaA.

[ToTpe6HOCTHL OpranusMa B HoHax K™ 1 Na*. OcHOBHBIE IPOSBIEHUS HEJOCTATKA U N30BITKA
KAaTHOHOB KaJus ¥ HaTpus. [loTpe6HOCTH opranusma B nonax Mg?* u Ca?*. OcHoBHbIE
TIPOSIBIIEHHS HEJOCTATKA ¥ N30BITKA KATHOHOB MAarHUs U KanbIus. Poib nonos Mn?* u Mo?" B
opranusme. [TotpeGHOCTL OpranusMa B HoHax Mn?" 1 Mo?*. OcHOBHBIE TIPOABJIEHUS HEAOCTATKA
1 U30bITKA KATHOHOB Maprasua u MonubaeHa. Posb HOHOB kene3a u Ko0aabTa B OpraHu3Me.
[TorpeGHOCTH OpraHu3Ma B HOHaX eye3a U kobanbTa. OCHOBHBIE IPOSIBICHUS HEJOCTATKa U
n30bITKa KaTHOHOB JKene3a U kobanbTa. [loTpedHOCTh Opranu3mMa B MOHAX MEAH U [IUHKA.
OcHOBHBIE IPOSBICHUSI HEIOCTATKA M N30BITKA KATHOHOB MEJIU U IIMHKA.

MpakTunyeckne paboThbl: 1.MMonyyeHne KOMNNEKCHbIX COEANHEHWIA.
2. V13yyeHne cocTasa npenapaTa «Depponnekcs.
Pemenue 3a1a4 mo o01eil XMMUM ¢ MeTHKO-0MOJIOTMYECKOIl HATIPABJIEHHOCTBIO (4 uaca).

IIpakTuka. Konmuectso BemectBa. Monbs. MomnsipHas macca. CTpoeHue spa aToMa.
Helitponsl. [Ipotonsl. DnekTponsl. M3oTonsl. Pemenue 3amay no reme « KonuuectBo
BeniecTBa» U «CTpoeHne aToMay.

Pemenue 3aa4 o Teme «IEKTPOIU3».

MaccoBas 101151 a5eMeHTa B popmyiie. Pacuetsl mo xumudeckuM popmynam. BeiBoa hopmyisi
XUMHYECKOTO COETMHEHUS 10 U3BECTHBIM MACCOBBIM JIOJISIM 3JIEMEHTOB.

PactBopsl. Macca pactBopa. O0bEM pacTBopa. MaccoBasi 10JIs1 paCTBOPEHHOTO BEIIECTBA.
[TnoTHOCTH pacTBOpa. MomnsipHast KOHIIEHTpaIws. Perrenue 3amaq mo teme « PacTBopsi».
PacueTsl Mo ypaBHEHUIO pEaKIUH.



Xumus B 1oMainHeii anteuke (2 yaca).

Teopus. JlekapcTBEeHHBIE Cpe/ICTBA IEPBOM MOMOIIHU. JIekapCTBEHHBIE CpE/ICTBA AJIs TpUEMa
BHYTpb. JICKapCTBEHHBIE CPEACTBA I HAPYKHOT'O IIpUMEHEeHus. 1lepeBsa30unbIil MaTepuanl,
CPEICTBA OCTAHOBKU KPOBOTEYEHHS.

MpakTunyeckne paboTbl: 1./13yyeHne CBOMCTB CalMLUIOBOM 1 aleTUCaNnLUI0oBOA KUCNOT.
O0Opa3 5KU3HU U BpeaHbIe NPUBLIYKH (6 yacoB).

IIpakTuka. [TonroroBka nmpe3eHTamuii Mo 310poBoMy 00pasy ku3HU. DakTOpHl, BIUAIONINE HA
3JI0pOBbE YeIOBeKa. 30pOoBbIi 00pa3 xu3Hu. [IpaBuiia 310poBoro odpa3a Ku3HU. 3aHITH
buszndeckoit KyapTypoi. Panimonansnoe nutanue. Jlnunas ruruena. 3akanuanue. OTKa3 OT
BpPEIHBIX MTPUBBIUEK.

CocraB Taba4HOTO JIBIMa. MeXaHu3M JeWCTBUS HUKOTHHA HA OPTraHu3M 4elloBeka. Briusiaue
BEIIIECTB Ta0auHOIO JbIMa Ha )KM3HEHHO BaXKHBIC CUCTEMbI OPraHOB YeJIoBeKa. 3a00eBaHus,
BbI3bIBacMbIe KypenueM. [laccuBHoe Kypenune. MeTo bl 130aBIeHHUS OT TAOaYHOH 3aBHCUMOCTH.

JeiicTBue ankorois Ha opranusM. IlaryGHoe BiMsHUE aJIKOToJIsl HA CUCTEMbI OPIaHOB YEJIOBEKA.
Ankoronusm u npoOseMbl, KOTOpbIE OH BbI3bIBaeT. Jlerpananus auunocty. [lepsast moMoriup mpu
OTPABJICHUU AJIKOTOJIEM.

I'pynnel HapkoTHUyeckuX BewecTs. HapkoManus. dusnyeckas 3aBUCUMOCTb OT HAPKOTHUKOB.
['yOuTenbHO€ BIMSHNE HAPKOTUYECKUX BEIIECTB HA OPTaHU3M YEIOBEKa.

TemaTuueckoe IJIAHUPOBAHUE

Ne| Ha3zBanme paszjgena (010ka)| Koua-Bo yacoB Ha] W3 HEX KOJI-BO 4aCOB, OTBEJIEHHBIX HA
wnl n3ydeHHe NMPAKTHYECKYI0 YaCTh U KOHTPOJIb
pa3aena (06,10ka)
Jabdop. MpaKT. KOHTP.
pao. pao. pao.
1. | Beenenue 2
2. | Bonau e€ ponb B 3
OMOJIOTHYECKUX CHCTEMax
3. | buoreHHbIe PJIEMEHTHI M UX 8 1
COCTMHCHUS
4. | buoHeopranuveckass XUMHs ¥ 10 2
METUITMHA
5. | Pemrenue 3amay no oouei 4
XUMHUHU C MEIUKO-
OMOJIOTHYECKOU
HAIPaBJICHHOCTHIO
6. | XuMus B toMaIIHeHd anreuke 2 1
7. | O6pa3 *KU3HU U BpPEIHBIC 6
TIPUBBIYKH
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TemaTuueckoe IJIAHUPOBAHUE

Kommn-  Jlara  [ara
HaunmeHoBaHue pa3jiesia U TeM yecTBO miaaHu- (akrtu- Ilpumeyanme
yacoB pyeMasi 4deckasi

BBenenue (2u)

MOBTOPHbIA MHCTPYKTA>K N0 TEXHUKE 1
6esonacHocTU. bruoxumus kak
Hayka. Mcropus pa3BUTHUS OMOXUMUH.

3HaueHune OMOXUMHUU. MeTOIbI OMOXUMHYECKUX 1
WCCJICIOBAHUHA U UX XapaKTCPUCTHKA.

Boaa u eé poJsib B 6mosioruyeckux cucremax (3u4)

Bona B 6uocdepe. Boia B )KHU3HU KHBBIX 1
OpPTaHU3MOB

DU3NKO-XUMHUYECKHE CBOMCTBA BObI 1
Bopna B kneTke u opranusme 1

buoreHnnble 3j1eMeHTHI M UX coenHeHHs1 (84)

Kinaccudukanms u pacripocTpaHeHHOCTh 1
XUMHUYECKHUX AJIEMEHTOB B OpraHU3Me
YeJloBeKa.

Bonpopoa u ero coeguHeHusl. 1

[Ipaktuueckas padora Nel. [Ipocreiiue 1
CIoCcOOBI OYUCTKHU BOJIBI U3 IPUPOTHBIX
HUCTOYHUKOB.

VYrnepoa u ero coeAMHEHUSI.
Kucnopon, cepa n ux coeguHeHus.
A3or, pochop 1 uX coeTMHEHUS.

ATOMEBI raJIOT€HOB U UX COCIUHCHNAI.

N T

O00011eHNEe ¥ CUCTEMATH3AIMs 3HAHNU 110
pazneny «bUOTeHHbIE SJIEMEHTHI i UX
COEITHEHUS.

buoneoprannyeckasi xumus u meguuuna (104)

dusnogorndeckas 1 maTojaorudecKas POJib 1




HCKOTOPBIX 3JICMCHTOB B OPraHU3MC.

15 Hatpuii u xanuii. 1

16 Marauii 1 KaJpIuii. 1

17 TI0BTOPHbIA MHCTPYKTaXK N0 TEXHUKE 1
6e30nacHoOCTM.

Xumus HOHOB O-MeTailIoB B OpraHus3me.

18 IlpakTtudeckas padora Ne2. [Tonyuenue 1
KOMIUIEKCHBIX COCMHEHH.

19 Mapranen 1 MOJIUOICH. 1
20 Kene3o u k0OabT. 1
21 Ilpaktuyeckas pabota Ne3. M3yuenue coctaBa 1

npenapara «PeppoIuiexc.

22 Menp U [UHK. 1
23 O000mEeHNE U cucTEMATA3AINS 3HAHUU 110 1
paszneny «bruoHeopraHuyecKass XUMHsI 1
MEIUIIAHA.

Penrenue 3a1a4 1o o61mei XuMHH ¢ MeTMKO-0M0JIOTHYECKOil HANIPABJEHHOCTHIO (4 )
24 Pemenue 3aaa4 no teme « Konuuectso 1

BC€HICCTBaA» U « CTpOGHI/Ie aToMay».

25 Penienue 3a1a4 Ha BBIBOJI (POPMYIT U pacyeTsl 1
1o ¢opmymam.

26 Pemenue 3amad 1mo Teme «IEKTPOITU3Y. 1

27 Perenue 3a/1a4 1o Teme « PactBopsi». 1
PacdeTsl 10 ypaBHEHUIO PEAKIIMH.
Xumus B IoMalIHeii antedke (2 1)
28 JlexapCTBEHHBIE CPEJICTBA TIEPBOM TOMOIIIH. 1

29 TIlpaktuueckas pabora Ned. M3yueHue cBOWCTB 1
CaAJTMIMIIOBOM U alleTHJICATUIIMIIOBON KHCIIOT.

OO0pa3 :Ku3HU ¥ BpeAHbIe NPUBBLIYKH (6 1)
30 310poBEIit 00pa3 KU3HH. 1
31 TabakokypeHHE 1 HHKOTHHOMAaHHUSI. 1

32 AJIKOTOJIb U JIKOTOJIU3M. 1



33 HapkoTHKHU U HAPKOMAHUSI. 1

34 Cemunap Ha Temy «O0pa3 KHU3HH U BPEIHBIC 1
MPUBBIUKI
35 O06o0meHne U cucTeMaTU3alus 3HaHUH 110 1

Kypcy «bHOXUMHS U MEULIMHAY

Conep:xkaHue 3J1eKTHBHOTO Kypca

11 kiaace

B3aumocBs3b 1 pery.siusi ooMena Bemects (1 gyac).

OO0mue npeacTaBieHUs O B3aMMOCBSI3M OOMEHa BEIIECTB B KiieTke. [[oHATHE O KITFOUeBBIX
MeTaboauTax. B3auMocBsi3b OEJIKOBOT0 U HyKJIIEHHOBOTO 0OMEHA, 3HAYEHUE PETYJISITOPHBIX
0enkoB. B3auMocBsI3b yriaeBoaHOTO U OeIKOBOT0 0OMeHa. B3anMoCBs3b 0OOMEHa YIIIEBOIOB U
JIMITHTIOB.

YpOBHU peryasiuu oOMeHa BEeIIeCTB: KIETOYHBINA, OpraHu3MeHHbIH. OCHOBHBIE MEXaHU3MBI
peryisinur 0OMeHa BenecTB B KiieTke. OpraHu3MEHHBIN YPOBEHb PeryIisiud. [ opMOHaIbHAS
perynsanus oOMeHa BEUIeCTB.

Benku (4 gaca).

Ponb 6enkoB B MOCTPOEHUH U PYHKIIMOHUPOBAHUH KUBBIX CUCTEM. AMUHOKHCIIOTHBIN COCTaB
OenkoB. [loHsITHE O TPOTEMHOTEHHBIX aMUHOKHCIIOTaX. Coco0 CBSI3M aMUHOKHUCIIOT B O€IKOBOM
monekyne. [lentuasl. [Ipupoaasie nentu sl (rTyTaTHOH, Ba30MPECCHH, YHKE(DATHHBI,
SHAOPPUHBI U Ap.), X (PU3HOIOTMUECKOE 3HAUEHUE U UCIIOJIb30BaHUE B KAUECTBE MEULIUHCKUX
IpenapaToB. XMMUYECKUI CUHTE3 MENTUAOB 33JaHHOTO CTPOEHUS U BO3MOXKHOCTH UX
npuMeHeHus. CTpyKTypa OeJIKOBBIX MOJIEKYJI.

[TepBuuHas cTpykTypa 6eskoB. [IpUHIINIIBI 1 METOABI OIIPEIETICHUS IEPBUUHOM CTPYKTYPbI
6enka. ABTOMAaTHYECKHUE U MOJIEKYJIIPHO-TEHETUYECKHE METObI OIIpeIeNICHUs TEPBUUHON
CTpyKTypbl. KoMIbloOTepHBIE OaHKU JaHHBIX O MEPBUYHOM CTPYKTYpe O€IKOB. DBOJIOLHUS
NEPBUYHOMN CTPYKTYphI OEIIKOB.

Bropuunas ctpykTypsl 0enkoB. CBsi3b IEPBUYHOM U BTOPUYHOM CTPYKTYp OEITKOBON MOJIEKYIIBI.
Knaccugukarus 0enkoB 1o 3jieMeHTaM BTOPUYHON CTPYKTYpbl. JIOMEHHBIH MPUHLIUI
CTPYKTYpHOU opranuzauuu 6enkoB. [loHaTHE 0 CTPYKTYpPHBIX U (PYHKIIMOHAJIBHBIX IOMEHaxX (Ha
npUMepe UMMYHOTTIOOYJIMHOB U KaTaIUTUYECKU aKTUBHBIX O€JIKOB).

Tpetnunas cTpykTypa OenkoB. Tursl cBsa3eid, 06ecreunBaroIX HOIepKaHue TPETUIHOM
CTPYKTYphbI. IMHAMHUYHOCTH TPETUUHOU CTPYKTYpbI OenKkoB. [Ipeackazanne npocTpaHCTBEHHOTO
CTPOEHUs OETIKOB UCXOAS U3 UX EPBUYHOM CTPYKTYpBHI.

YerBepTHuHas CTpyKTypa OenkoB. KoHKpeTHBIE TpUMEphl Y4eTBEPTUUHON CTPYKTYPBI OSIIKOB
(reMorI00MH, JTAaKTaTAECTUAPOTeHA3a, KaTajiasza u Jp.).

Howmenknarypa u knaccudukanus 6enkoB. @yHKIMOHAIBHAS KIacCUpUKaIUs OSTKOB U
XapaKTEPUCTUKA OTAEIIBHBIX IPYII: CTPYKTYPHBIX, COKPATUTENBHBIX, 3aL{UTHBIX, TOKCUYECKUX,
PEIENTOPHBIX M PETYIATOPHBIX. benkn (MeTaIoTHOHEHHBI, TEMOTJIO0WH U JIp.) KaK
JNETOKCHUKAHTBI KCEHOOMOTHUKOB B OPTaHU3ME.

MpakTuyeckne paboThbi:



1. PasgeneHune aMMHOKUCNOT MeTOAOM pacnpeaenuTenbHOn XxpomaTorpadum Ha Gymare.

2. [MpuroToBsneHne pacTBopa 6enka (AM4yHoro anbbymunHa). PasgeneHne 6enKoB KypuHOro
AiLa no ux pacTBOpMMOCTW. [leHaTypauuns 6enKkos.

®epmenTsl (4 yaca).

Pa3HOOOpasue KataTuTHYECKH aKTUBHBIX MOJIeKYIl. KaranuTruuecku akTUBHBIE OSIKHU (9H3UMBI),
karanuTrdecku aktuBHbIe PHK (prO03uMbI), KaTaTUTUYECKN aKTUBHBIC aHTHUTENA (a03UMBI).
Karanutuueckas ¢pynkuus 6enkoB. Paznuuns B cBoiicTBax (pepMEHTOB U KaTaau3aTOPOB MHOM
npupozsl. CiennpuaHocTs aercTBUs GpepmenToB. Ponb oreuecTBeHHbIX yueHbIx (. I1. [1aBnos,
A. E. bpaynmretin, I1. A. DHrenprapAr u Jip.) B pa3BUTHU SH3UMOJIOTHH. DEpMEHTHI MOHOMEPHI
(TpHIICHH, TU30LUM) U MyJIbTUMEPHI (TITyTaTHOH-peyKTasa). [lonsaTre o KopepmeHTax.
Kodepmentsr — nepenocunku Bogopoaa u 3nextponoB (HA, HAJID, ®AJI), n aToMHBIX
rpynn (AT®, kopepment-A, HJID-caxapa).

MHuoxecTBeHHBIE (OPMBI PEPMEHTOB U UX (PYHKIIMOHAIBHOE 3HAYEHUE. 3HAYCHHE
UCCIIEI0BaHUSI MHOXKECTBEHHBIX (hOpM (PepMEHTOB I MEULIMHBL. MeXxaHu3M AeHCTBUS
depmenToB. DepMeHT-CyOCTpaTHBIE KOMITJIEKCH. AKTUBATOPBI U HHTHOUTOPHI (JEPMEHTOB.
BriusiHue kCeHOOMOTUKOB Ha aKTUBHOCTb (DEPMEHTOB.

Howmenknarypa u knaccudukarus pepmentos. [IpuHimmne! knaccupukanun GepMeHTOB.

[TpoMblInIeHHOE TTOyYeHUe U MPAKTUYECKOe UCTIONIb30BaHue (hepMeHTOB. IMMoOMIM30BaHHbBIE
depmenThl. [IepCreKTUBBI MPAKTUYECKOTO MCIIOIh30BaHUS pUOO3UMOB U a03UMOB JIsi OOPHOBI C
3a00JIeBaHUSIMHU YETIOBEKA.

MpakTuyeckne paboThl:

1. CpaBHUTeNbHbI aHaNN3 NPOAYKTOB KUCNOTHOIO U (hepMeHTaTMBHOTO MAPONN3a n- U
nonuncaxapuaos (Ha NpUMepe caxaposbl 1 Kpaxmana).

2. BnusiHUe Ha ak TUBHOCTb (hepMeHTOB TeMnepaTypbl, pH, ak TUBATOPOB 1 MHIMGUTOPOB.

BuTaMUHBI H HEKOTOPBIE APYyrue OMOJOrHYeCKH aKTHBHBIE coelnHeHusl (3 yaca).

I/ICTOpI/IH OTKPLITHUSA BUTAMHUHOB. Posp BUTAMWHOB B MTUTAaHUM YeIOBEKA M JKUBOTHBIX.
ABI/ITaMI/IHO3I>I, TMIIOBUTAMHWHO3bI, THIICPBUTAMUHO3bI. CooTHOIIIEHHE BUTAMHUHOB U
KO(EPMEHTOB.

’KupopactBopruMble BUTaMUHbI. BuTaMuH A 1 ero ydactue B 3puTesbHOM akTe. Butamunsl D, K
u E u ux ponb B oOMeHe BemiecTB. BomopactBopumelie BuTamunbl. Butamuns By, B2, Bs, Be,
Bi12, ux 3nauenue B oOMene BemectB. Butamun C (ackopOMHOBast KUCIIOTA).

Pa3zHoob6pa3ue 61o0rn4ecky akTUBHBIX CO€AMHEHH: aHTUBUTAMHUHBI, aHTUOMOTHKH,
(GUTOHLIN/BI, TEPOULIHIBI, JE(POTUAHTBI, POCTOBbIE BEIIECTBA (BaKHEUIIINE NPEACTAaBUTEIH U
MEXAHU3MBI JEUCTBHUS).

MpakTnyeckne paboThl:
1. KayecTBeHHbIE peakumn Ha BUT aMUHbI.
HyxkJienHOBbIE KHCJIOTHI M MX 00MeH (4 yaca).

Hcropust OTKPBITHS U U3YYCHHUS HYKJICMHOBBIX KHCIIOT, HX XUMHUYECKUN COCTAaB.
XapakTepucTuka MypuHOBBIX U MUPUMUIUHOBBIX OCHOBAaHUM, BXOJIAIIUX B COCTAB
HYKJIEMHOBBIX KHCIIOT. [[Ba THITa HYKJIEMHOBBIX KUCIIOT: I€30KCUPUOOHYKICMHOBAS KUCTIOTA
(AHK) u pubonyknennosas kucnora (PHK). Paznuuus mexny JIHK u PHK no cocraBy
TJIABHBIX A30TUCTHIX OCHOBAHUH, MIEHTO3aM, MOJIEKYJSIPHON Macce, JIOKATU3aI[ui B KIETKE 1



¢dynkuusam. Lentpanbublil moctynar Monekyisipaoit ouonorun: JIHK — PHK — Genok u ero
pa3BUTHE.

Crpyxrypa u ¢pyukuuu JJTHK. Conepxanue IHK B opranusme u Jiokaim3amus ee B KIETKe
(simpo, muroxonapun). Ilepsuunas crpykrypa JAHK. [Ipoekt «I'enom yenoBeka». Bropuunas
crpykrypa JIHK (moxens k. Yorcona u ®@. Kpuka). [TonmumopdusM BTOPUIHON CTPYKTYPBI
JHK (A, B, C u Z-¢popmsr IHK). Tpernunas ctpykrypa JJHK. Ceepxcrmpanu3zamms JHK.
N36p1TOuHOCTS 1 KOMITakTHOCTH MoJiekyn JIHK. Ctpoenne xpomatuna.

Myrtamuu B JIHK u dakTopsl, ux Be3biBaromue. Pemapanus crpykrypsl JIHK u ee 3Hauenue st
coxpanenus Bui0B. Hacnencteennnie 3a0oneBanus. PHK, nx knaccudukanus (TPHK, pPHK,
MPHK). ®epmentsl (PHK-nonmumepasa, JIHK-nonumepasa, JJHK-nurasza) u 6enxoBbie pakTopsl,
yuactByromue B pertnkaruu JIHK. O6patHast TpaHCKpUIIIKS ¥ €€ 3HAYCHHE JIJIS
CYIIIECTBOBAHMS BUPYCOB (Ha MpUMEpE BUPyca UMMYHOISUITUTA YEIOBEKA U BUPYCOB TPHUIIINA)
U BHYTPUTEHOMHBIX nepecTpoek. [loHaTre 0 moABMKHBIX TeHETUYECKUX JIEMEHTaX U UX 3Ha-
YEHUHU JUIs1 SBOJIIOLIMY TEHOMOB.

ITonsiTHE O reHEeTHYECKON NHKEHEpUH. [ [pMHIMIIBI M CTpaTernu MOJIEKYJIIPHOIO KIIOHUPOBAHUSL.
JlocTrxeHHs U NEePCIIEKTUBBI MOJIEKYJISIPHON OMOTEXHOJIOTHH.

MpakTuyeckne paboThl:
1. BbiaeneHne puboHyKNeonpoTEeNHOB N3 [POXKEIA.
2. KauecTBeHHOe onpegeneHune nNpoLyKTOB raponmn3a puboHyKneonpoTerHoB.

Pacnaj u 6uocunTe3 6e1KkoB (3 yaca).

Pacnag GenkoB. @epMEHTHI, OCYIIECTBIAIOIINE paca 6eTKkoB. MeTaboau3M aMUHOKHUCIIOT.
Koneunble mpoayKThl pacmaia 6eIKOB U MyTH CBSI3bIBaHUS aMMHUaka B opranuzme. [lytu
HOBOOOpA30BaHUsI aMUHOKHCIIOT. AKTHBHPOBAHNE aMUHOKHUCIIOT (cuHTe3 amuHoanmi-TPHK).
Bo3MoxkHOCTB nepenporpaMMUpOBaHUs TPAHCIIALUH.

Kon 6enkoBoro cunresa. Mcropus ero oTkpeitust; padotsl M. Hupenbepra, C. Ovoa, X. T'.
Kopans! u 1p.

MpakTuyeckne paboThbl:
1. SH3MMaTWYECKUI i MeTOA BblAENEHUS 1 KONMYECTBEHHOTO OMPEAENEHNs MOUYEBUHbI.

YraeBoasl u ux oomen (4 yaca).

Knaccugukarus yrineBogos. Ilpocteie yrieBoas! (MOHOCaxapubl) U UX NPEACTaBUTENN
(pubo3a, rioko3a, ppykTo3a, rasiakrosa). CioxHbsle yrieBosl. Jlucaxapu sl (caxaposa,
JaKTO3a, MaibTO3a). [lonucaxapusl, X CTPYKTypa U IpeCTaBUTENN (TJIMKOTEH, Kpaxmal,
KJIeT4aTKa, XUTUH). DyHKIUYU yriIeBOAOB (3HEpreTuyecKkas, MeTabonyecKkas, pelenTopHas u
Ip.). I IMKONpOTenHbI Kak 1eTepMUHAHTBI IPYIII KPOBH.

O6wmen yrnesojoB. ITytu pacnana nonucaxapuioB. O6MeH MUPOBUHOTPATHON KUCIIOTHI.
['muxonu3. CiuproBoe Opoxenue. JleficTBue 3TaHOIa HA OPraHU3M YelloBeKa.
[TonrdepMeHTHBIH KOMIIEKC OKUCIUTEIBHOTO JeKapOOKCUIMPOBAHUS TMPOBUHOT PaTHON
KucaoThl. LUk TpukapOOHOBBIX U TUKapOOHOBBIX KHUCJIOT, €r0 3Ha4eHHe B 0OMEHE BEIIeCTB U
o0ecreyeHnr opraHu3Ma SHepruen.

Buocunres yrineBonos. [ToHsTHE O IEpBUYHOM OHOCUHTE3€ YIIIEBOAOB. [ JIIOKOHEOTEHE3.
buocuHTe3 0aMro- v noaucaxapuios.

MpakTnyeckne paboThl:



1. BblfieneHne rIMKoreHa 13 neyeHn XKNBOTHbIX. COnocTasneHe CTPYKTYPbI FMKOTeHa 1
Kpaxmarna.

2.KayecTBeHHbIe peakLmny Ha yrnesoasbl.
JIvnuabl 1 ux odoMeH (3 yaca).

OO0mas xapakTepucTuKa u Kiaccupukanus munuaoB. CTpykTypa v GyHKIHUU JTUIHI0B. Ponb
JMIUAJIOB B IOCTPOEHUH OHosorndeckux meMOpan. CTpykTypa v GyHKIUH JIUIONPOTEHHOB.

OO6meH xupoB. Pacian xupoB u (3-OKUCIEHUE BBICIINUX KUPHBIX KUCIOT. [ TMOKCUIIEBBIN ITUKIT
U €ro PoJib BO B3aUMOCBSI3M OOMEHa JIMMKJIOB U yIiieBoJ0B. MexaHu3M OMOCHHTE3a BBICIIUX
JKUPHBIX KUCIOT. buocunTtes tpurnuuepunos. Hapymenus B oomeHe kupoB. OxUpeHue 1 ero
MPUYUHBL.

Bockwu, ux ctpoeHne, pyHKIUN U IPEACTaBUTENH (CIIEpMAIIeT, MTUEIUHBIA BOCK). CTepubl.
Crepodsl (xonectepod, 3procrepoit u ap.). CTpykrypa u QyHKIIUU CTEPOHJIOB (X0JIeBasi KUCIIOTA,
cTepouiHbie TopMOHBI). Dochonmmnuabl. buonorudeckas poib pochonnumoB.

MpakTnyeckme paboThl:
1.TMaponm3 >KMpoB Nog AencTBrEM nnasbl. BansHue >kenun Ha ak TUBHOCTb Mnasbl.
Buojiornueckoe okuciaenue u cuate3 AT® (4 yaca).

HcTopust u3ydeHus mpoIeccoB OMOIOTHIecKoro okuciaeHus. PasHooopasue hepMeHTOB
OMOJIOTUYECKOTO OKUCIICHHUS.

CucTtemMbl MUKPOCOMAJIBHOTO OKHCIIEHHUS B KieTke. CynepoKkcuaaucMyrasa, Katanasa i ux pojib
B 3alIMTE OpraHNu3Ma OT aKTUBHBIX (DOPM KHCIOpO/Ia.

Conpsioxenune okucienus ¢ pocpopunmupoBanueM. Cyocrpataoe hocopuarpoBanue u
dochoprmmpoBaHre Ha YPOBHE AICKTPOHHO-TPAHCIIOPTHOH 1iern. [ToHsITHE O compsTaronei
MeMOpaHe MUTOXOHIPHIA.

T'opMoOHBI U MX PoJib B 00MeHe BeniecTs (4 yaca).

Knaccugukarus ropmonos. CteponiHble TOPMOHBI. MeXaHU3M JIeHCTBHS CTEPOHIHBIX
ropMoHoB. llentuHbple ropMoHbI. XapaKTepUCTHKA UHCYJINHA, TOPMOHA POCTA, TAPEOTPOIINHA,
racTpuHa, BazonpeccuHa. MexaHusm JeiCcTBUS MENTHIHBIX TOPMOHOB (Ha IIpUMepe TIIIoKareHa
u uHcynauHa). CaxapHblil AMa0eT U ero BUJIBL.

[Ipourie ropMOHBI (apEHAINH, aYKCUH, THOOEPETUHBI, ITMTOKUHUHBI, POCTATrJIaHIUHBI ), UX
CTPYKTypa U MeXaHU3M JeicTBus. Punusunr-gpakropsl ropMoHOB. HeitporopmMoHns! (3HAOPPUHBI
u 3HKe¢anuHbl). [IpMeHeHre ropMOHOB B ME/IUIIMHE.

Ipo6.1eMbl GHOXUMHYECKOIT IKOIOTHH. (4 yaca).

DKONIOr0-0MOXUMUYECKHE B3aUMOJICHCTBUS C YIaCTUEM Pa3IMUHBIX TPYIII OPTraHU3MOB.
[TumieBsie neTeprenTsl U aHTUGUAAHTEL. [HIeBbIe aTTPAKTaHTHI U CTUMYISATOPHL. Hakorienue
Y UCTIOJIb30BAaHUE )KUBOTHBIMH BTOPUYHBIX META0OJIUTOB PACTCHUI. AHTPOIIOTCHHBIS
OMOAKTHBHBIE BEMIECTBA M MPOOJIEMbI XUMUUYECKOTO 3arpsi3sHeHUsT Ornochepsl.

TeMaTHuyeckoe IVIAHMPOBAHUE

Ne| Ha3Banme pa3nesia (6J10xa)| Koa-Bo yacoB H N3 HUX KOJI-BO 4aCOB, OTBEJIE€HHBIX HA
H3y4YeHHe NMPaAKTHYECKYI0 YACTh U KOHTPOJIb




n/n pa3neaa (6s0ka)|  sgadop. NMpaKT. KOHTP.
pao. pao. pao.
1. | B3auMOCB#3b U perysnus 1
0oOMeHa BeIleCTB.
2. | benku 4 2
3. | ®epmenTHI 4 2
4. | ButaMuHBI H HEKOTOPBIC 3 1
npyrue OUOJIOTHYECKU
AKTHUBHBIE COCTMHEHUS
5. | HykienHOBBIC KHCIOTHI U HX 4 2
0oOMeH.
6. | Pacmaxg u GuocunTes OEJIKOB 3 1
7. | YrieBoasl U UX 0OMeH 4 2
8. | Jlunuabl u ux oOMeH. 4 1
9. | Buonoruyeckoe OKUCICHHE 1 2
cunre3 ATD
10. | T'opMOHBI ¥ UX POJIb B 2
0OMEHE BEIIECTB.
11.| IIpoGiemMbl OMOXUMUYECKOM 4
9KOJIOTHUH.
Hroro 35 - 11 -
TemaTH4yeckoe NJIAHUPOBAHHNE
No Kosu-  Jlata  JlaTta
o\ HaumeHnoBaHue pa3jiesia u TeM yecTBO TWIaHu- (aktu- Ilpumeyanue
yacoB  pyeMasi 4deckasi
BBenenue (14)
1 TMOBTOPHLIN UHCTPYKTa>K N0 TEXHUKE 1

6esonacHocTU. OO1Ke MpeCTaBICHUS O
B3aMMOCBS31 0OMEHa BEIIECTB B KIIETKE.




YpoBHH perymsiuu oOMeHa BEIIeCTB
Beaku (44)

Bbenku. Cocras, kinaccudukamnms. OU3nko- 1
XUMHYECKHE CBOWCTBA U (DYHKIIMH OEIIKOB.

[Tentuasl. [IpupoaHbie neNTUABI, UX 1
(H3HOJIOTHYECKOE 3HAUECHUE U UCIIOIh30BaHUE
B Kau€CTBE MEUILIMHCKUX MPETapaToB.

IIpaktiueckas padora Nel. «Pa3nenenue 1
AMUHOKHCIIOT METOJIOM paclpeeIUTeIbHON
xpomarorpaduu Ha Oymarey.

[Tpaktuueckas padota No2. [Tpurorosnenue 1
pacTBopa Oeka (SMYHOro abOyMUHA).

Pa3nenenuie 6eMKOB KypHUHOTO siiflla Mo ux
pacTBopuMoOcCTH. JleHaTypanus OeIKoB.

®epmeHTHI (44)
®epmenTsl. CBoiicTBa pepmeHTOB. CyIIHOCTD 1
(epMEHTAaTUBHOT'O KaTaJln3a.
®epmenTsl. [IpumeHneHne B MeIMIIMHE, 1

MeXaHU3M JeiicTBUsA. 3HaueHne (epMEHTOB B
oOMeHe BEILECTB B OpraHu3Me.

[Ipaktuyeckas padora Ne3. «CpaBHUTEIBHBIN 1
aHaJN3 MPOJYKTOB KUCIOTHOTO U

(epMEeHTaTUBHOTO THIIPOJIN3A - U

NoJMcaxapua0B (Ha IpUMeEpe caxapo3bl U

KpaxmaJa.

[IpakTuueckas padora Ne4. «Biusguaue Ha 1
aKTUBHOCTH (DEpMEHTOB TeMIiepaTypsl, pH,
AKTUBATOPOB U HHTUOUTOPOBY.

BuTtaMuHBI M HEKOTOpBIE Apyrue 0M0JI0TrMYeCKH AKTHBHBIE coeinHeHus (34)
Buramunsl. Knaccudukanus BATAMUHOB. 1

VYuactre BATAaMHHOB B 0OMEHE BCIICCTB.

[TpakTuueckas padora Ne5. «KauecTBeHHBIE 1
pPEaKIuu Ha BUTAMUHBD.

Pa3nooOpa3zre 6MoIornuecKr aKTHBHBIX 1
COEMHEHUI

HyxkJjiemHOBBIE KHCJIOTHI M HX 00MeH (4 4)



13

14
15

16

17

18

19

20

21

22

23

24

Hyxneunossie kucnotsl. Kiaccudukarms. 1
Cocras u cTpoeHue.

JHK, PHK pa3nuuHbIX BUAOB. 1

[IpakTryeckas padora Neb. «Bbl neienne 1
PUOOHYKIICONIPOTSCHHOB U3 JIPOAOKEH)

MOBTOPHbIA MHCTPYKTA>K N0 TEXHNKE 1
be3onacHocTH.

[IpakTiueckas pabora Ne7. «KauectBeHHOE
ompeiesIeHuEe IPOYKTOB THAPOIIH3a
PUOOHYKIICOITPOTEHHOBY.

Pacnan u 6uocunTe3 6€1K0B (3 )

Pacnan u OuocunTe3 6enkoB. epMeHTHI, 1
OCYIIECTBIISAOIINE paciia 0eaKkoB. [lepBuuHbie
N BTOPUYHBIC aMUHOKHCJIOTBI.

[IpakTuueckas pabora Ne8. DH3UMaTHYECKUI 1
METOJI BBIIEICHUS U KOJIMUYECTBEHHOTO
OTIpEICTICHUS MOYCBUHBI.

Ko 6enxoBoro cuareza. Oco0eHHOCTH 1
TEHETUYECKOTO KOJIa MUTOXOHIPHM U
XJIOPOILJIACTOB.

YraeBoabl H uX 00MeH (4 1)

Knaccudurkarms yrinesomos. [lomucaxapuiesl, 1
UX CTPYKTYpa U MPEICTaBUTENN (TTTUKOTEH,
Kpaxmall, KIeT4aTKa, XUuTuH). OyHKIUH

YTJIEBOIOB.
O6meH yrneBonoB. I'ukonus. CnuproBoe 1
Oposxenue. JleficTBre ITaHOJIa HA OPraHU3M

YeroBeKa

[TpakTrueckas pabota Ne9. Brinenenue 1

TJIMKOT€HA U3 IIEYEHH KUBOTHBIX.
ConocrtaBneHue CTpYKTypbl IIMKOTEHA U
KpaxMaia.

[TpakTuueckas padora Nel1(. «KauecTBeHHBIE 1
PEaKIuu Ha YTIEBOIBI.

Jlunmuabl U ux oomeH (4 )

JInmmnapl. ®U3UKO-XMMHUUECKHE CBOMCTBA 1
JIMOuA0B. buoiorndyeckoe 3HaueHue



25 OOwmeH xupoB. Hapyiiienus B oOMeHe KHUPOB. 1
OxupeHue 1 ero NpUUrHLL.

26 Bocku, ux crpoenue, QyHKIMU U 1
npencraButeny. CTpykTypa u QyHKIHH
cTepouioB. buonoruueckas poib
dbochonmmnuos

27 llpaktudeckas padora Nell. I'uxposus kupoB 1
0] ICWCTBHEM JIUIa3bl. BiusHue xenuu Ha
AKTUBHOCTD JINIIA3bI.

BuoJjiornyeckoe okuciaenue u cuate3 AT® (2 u)

28 Pa3zHo00Opa3ue GepMEHTOB OHOIOTHYECKOTO 1
okucnenus. Karanasa u e€ ponp B 3amuTte
OpraHu3Ma OT aKTUBHBIX ()OPM KUCIOPOA.

29 Crpoenue nporoHHoit ATda3bl U BEpOSITHBIC 1
MeXxaHu3Mbl cuHTe3a AT

TopMoHBI # X POJIb B 00MeHe BelecTB (2 )

30 Kiaccudukarus ropMOHOB. MexaHi3M 1
JCWCTBHS CTEPOUIHBIX TOPMOHOB.
XapakTepuCTUKA UHCYIMHA, TOPMOHA POCTA.

31 Caxapnblif tuabeT u ero BUbl. Prim3uHr- 1
¢bakTopbl ropMOHOB [IprMeHeHHE TOPMOHOB B
MEIULMHE.

Ipo6JieMbl GHOXUMHUYECKOi IKOIOTHH (4 1)

32 DK0I0ro-0MOXUMHYECKHE B3AMMOJIEHCTBUA C 1
y4acTUEM Pa3NUYHBIX TPYII OPTaHHU3MOB:
MHUKPOOPTaHU3MOB, TPHOOB, BBICIIIUX PACTCHHM,

KUBOTHBIX.
33 AHTponoreHHble OMOAKTHBHBIC BEIIIECTBA U 1
poOIeMbl XUMHUYECKOTO 3aTrPsI3HEHUS
ouochepsl.
34 Cemunap Ha Temy «IIpobnemsr 1

OMOXHMUYECKOM DKOJIOTHI

35 O0001IEeHUE U cUCTEMATU3AIMS 3HAHUHN T10 1
Kypcy «BHOXMMUS U MEIUIIHHAY

YYEBHO-METOJUYECKOE OBECIEYEHHME OBPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YHEHUKA
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NUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbHI
CETU UHTEPHET
1. https://www.vsavm.by/wp-content/uploads/2013/07/130snovy-geneticheskoi-injenerii-i-
biotehnologii-BTF.pdf OCHOBBI TCHETUYECKOM WHKCHEPUU U OMOTEXHOJIOTHH. Y4eOHO-

METOJIMYECKOE IMOCOOME I CTYICHTOB  OHOTEXHOJOTHYECKOTO  (haKyybTeTa o
cnenuanpHocT 1 -74 03 01 «3o00TexHusg»

2. https://pandia.ru/text/77/514/12240.php Meroauueckue yKka3aHus K MPAKTHUSCKHM
pabotam o aucuuiuinHe «Kiueroynas GMOTEXHOIOTHSI» ISl CTYICHTOB 2 Kypca CHeHUaIbHOCTH
050701 «bruotexHOIOTHSD»

3. https://ru.wikipedia.org/wiki/ Bukuneausl. CBo601Has SHIIUKIIOTIEHS
4. youtube.com (puiIbMBI O JOCTUKESHUSIX OMOTEXHOIOTHH )

5. http://www.biotechnolog.ru
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