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IHHOACHUTEJBHAA 3AIINCKA

Pabouas nmporpamma 371€KTUBHOTO Kypca «XUMHs M MeIuIMHa» cocTaBieHa s 10-11 kimaccos
B CBSI3U C BBHIOOPOM Y4YAIlIUXCSl €CTECTBEHHO-HAy4yHOro Mpoduisi o0ydyeHUs Ha OCHOBE aBTOPCKOMU
nporpamMmbl  Bonmomuuoit I'.B. (OcHoOBbl OvoXuMuM. DJICKTHUBHBIA Kypc MPO(UILHOTO OOYYCHHS.
Xumus: yueoHoe mocodoue/ABTop U coct.: Bomoguna I'. b., KproukoBa H. H., UepnukoBa C. B. -
Tam60B: TOUIIKPO, 2009.)

Kypc paccuutan Ha npoBeaenue 1 yaca B Hepento. Beero 34 yaca B 10 kimacce n 34 yaca B 11
KJ1acce.

EJIA U 3ATAYH

OnHa w3 BeOyHMIMX COBPEMEHHBIX TEHICHIMHA peGOpMUPOBAaHUS CHCTEMBI POCCHICKOTO
o0Opa3oBaHus — BBeJICHUE MPOPHILHOTO O0yYEHHS Ha CTapIlei CTyNeHH.

YcenenHocTh MpoGMIbHOTO O0y4YeHHs B CTapiieM 3BEHE BO MHOTOM OYJIET OIpenessiThCs
pe3ynbrataMu paboThl OcHOBHOM Imikoibl. B Konnenuuu npodunbHOro oO0ydeHus OTMedaeTcs, YTo
peanu3anys uaen npoduin3anuyd oOydeHHUs Ha CTapiield CTYIeHH CTaBUT BBITYCKHHKA OCHOBHOM
IIKOJIBI Tiepel] HEOOXOAMMOCTBIO COBEPILEHUS OTBETCTBEHHOI'O BBIOOpa — TMPEIBAPUTEILHOTO
CaMOOINPEEIICHNS B OTHOLIEHUH MTPO(PUIUPYIOIIET0 HANIPaBIEHUsI COOCTBEHHOM J1€ATEIbHOCTH.

Buenpenue 371eKTUBHOTO Kypca MO3BOJIHUT PACHIMPUTh U YIIIYOUTh coJiep:kaHne oOpa3oBaHus Ha
ypoBHE Yy4eOHOro mpeaMeTa, co3larh 0a3zy Uil OpUEHTAllMM YYEHHMKOB B MHpE COBPEMEHHBIX
npodeccuii, MO3HAKOMUTH YYEHUKOB CO CIOCOOAMU IEATEIbHOCTH, HEOOXOJUMBIMU ISl YCIIEIIHOTO
OCBOCHHUS MPOrpaMMbI TOTO HJIM MHOTO mpodmis.. Bee 310 1 00ycioBmiio obpamieHue K pazpaboTke
Kypca o BeIOOpY «XUMUS U METUIITHAY.

[enpro peanu3anuu OCHOBHOW 00pa30BaTEIIbLHOM MPOTpaMMBI CPEIHETO OO0IIero oOpa3oBaHUs
no y4yeOHOMYy mpeamery «XHMHUs» SBISIETCS YCBOEGHHE COJEpXKaHMA NpeAMeTa U JIOCTHIKEHUE
00yJaronMMHUCs PE3YIbTAaTOB U3YUYEeHUsI B COOTBETCTBHUH C TpeboBaHUsIMU PI'OC 0CHOBHOTO CpeIHETO
00pa3oBaHMs U OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O CpPEeTHEr0 00pa3oBaHMUs.

WN3ydyenne xumuu B cpenHed IIKoje Ha 0a30BOM YpOBHE HAmNpaBlI€HO Ha JOCTH)KEHHE
CHEAYIOIIUX LeJIeH:

- OCBOCHHME 3HAHMH O XMMHYECKOM COCTABIISIONIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MHpA,
BOXHEHIINX XUMUYECKUX MTOHATHSX, 3aKOHAX U TEOPUSIX;

- OBJIaJIeHHe YMEHMSIMM IPUMEHATh IOJIyY€HHbIE 3HaHMS Il OOBSCHEHMS] pa3HOOOpa3HBIX
XMMHMYECKHUX SIBJIEHUI M CBOMICTB BELIECTB, OLEHKH pOJU XHUMHHM B DPAa3BUTUU COBPEMEHHBIX
TEXHOJIOTHH U IMMOJIYYCHHNHU HOBBIX MAaTCPUAJIOB,

- pa3BHTHe NIO3HABATEJIbHBIX HHTEPECOB M HMHTEIEKTYalbHBIX CIOCOOHOCTEH B mpolecce
CaMOCTOATECIIBHOT'O HpI/IO6pCTeHI/I$I XUMHYECKNX 3HAHWH C HWCIOIb30BAHHEM Pa3IMYHBIX UCTOYHUKOB
uHpOpMalKH, B TOM YHCJIe KOMIBIOTEPHBIX;

- BOCIIMTaAHHUE y6e)K}16HHOCTI/I B ITO3UTHBHOMU pOJIn XUMHUH B XU3HU COBPEMCHHOI'O O6I]_[eCTBa,
HE00XO0AMMOCTH XUMHUYECKH TPAMOTHOTO OTHOIIEHHUS K CBOEMY 37I0POBBIO U OKpY>KaloIIel cpese;

- IpUMEHeHHUe MOJYYeHHbIX 3HAHUH M yMeHMil /Ui 0e301acHOr0 MCIOJIb30BAHUS BELECTB U
MaTepHalioB B OBITY, CEJIbCKOM XO3AHCTBE M Ha MPOM3BOJICTBE, PELICHUS MPAKTUYECKUX 3aqad B
HOBC@JIHeBHOﬁ KHU3HH, MPEAYIPECIKIACHUA HBJ’IGHI/Iﬁ, HaHOCAIIUX BpE€ad 3A0POBBKO YCIOBCKA H
OKpY>Karollen cpefie.

3agauu o0yyeHus:
- IpuoOpeTeHne XUMUYECKUX 3HAHUM U yMEHUH
- OBJIaZICHHE 00O0OIEHHBIMH CITIOCOOAMU MBICIIUTENIbHOM, TBOPUECKON JesITeIbHOCTEN
- OCBOEHHE KOMIleTeHIMI (y4eOHO-TO3HAaBaTeNbHOM, KOMMYHUKATUBHOH, pe]IeKCHBHOM,
JMYHOCTHOTO CaMOPa3BUTHS, IICHHOCTHO-OPUEHTALMOHHOM) B MPO(ECCHOHATBHO-TPYI0OBOT'O BBIOOpA.
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Ha ocHoBe nmoBTOopeHust 1 0000IIEeHUS paHee U3YUYECHHOT0 MaTepuana no XUMUHU, OUOJIOTHH,
MEIULUHE YrIyOuTh W PACHIMPUTh IPEACTABJICHUS ydalluxcsd O OHOJIOrMYecKol aKTUBHOCTH
BOXHEUIIIMX XUMHUECKUX JIEMEHTOB, O COCTABE U MPEBPALICHUAX B OPraHU3Me YeJIOBeKa XMMHYECKIX
BEIIIECTB MUIIH, JEKApCTBEHHBIX MpenapaToB, HAPKOTUYECKHUX BEILECTB U BEIECTB TAOAUHOIO AbIMA.

2. Mcnionp30Bath U peaan3oBaTh MEKIIPEIMETHBIE CBSA3H ¢ OMOJIOTUEN U MaTEMaTUKOM.

3. CoBepIeHCTBOBaTh MPAKTUYECKUE YMEHMs BBINOJIHEHUS XUMHUYECKOIO HKCIEPUMEHTA,
COCTABJICHHS M PEIICHHs PAaCUETHBIX 3a]a4, KOHCTPYHPOBAHUS BOIPOCOB U 33/1a4 C MEAULIUHCKUM H
(bapMaleBTUUECKUM COJIEPKaHUEM.

4. ®opMHUpOBaTh HABBIKK OBJIAJICHUS 3JIEMEHTAMH HCCJIEIOBAHUS, CBI3aHHBIMU C TIOMCKOM,
0TOOpPOM, aHAIM30M M OOOOILIEHHEM JaHHBIX Pa3IMYHbIX UCTOYHUKOB, YMEHHUs HPEICTABIATh UX B
BUJIE 3aLIUTHI pedepaToB, COOOIICHUH, CIIPABOK U HETPAJUIIMOHHBIX 3aJaHUH.

5. Pas3BuBaTh IO3HABATENbHbIE HHTEPECHI, MBICIUTEIbHbIE IPOLECCHl, CKIOHHOCTH U
CTIIOCOOHOCTH YYaIIUXCS.

6. JlaTb y4eHUKY BO3MOYKHOCTH peajlu30BaTb CBOM HHTEpeC K XHMHUU M MEAMIIMHE,
MPUMEHUTDH 3HAHUS O BEIIECTBAX B MIOBCEIHEBHOW KU3HHU, IPOSIBUTH ce0s1 1 TOOUTHCS ycIiexa.

NVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS 3JIEKTUBHOI'O KYPCA

ITo 3aBepiieHNM Kypca ydanuecs JOKHBI OBJIAAETh CIEAYIOIIUMU pPe3yIbTaTaMU:

JINYHOCTHBIE Pe3yJIbTAThI:

1. snanue u nonumanue: OCHOBHBIX MCTOPUYECKUX COOBITHH, CBA3aHHBIX C Pa3BUTHEM XHMUM;
TOCTIDKEHUH B 00JIaCTH XMMHUHU M KYJIBTYPHBIX TPAJAWLIUN CBOEH CTpaHbl (B TOM 4YHCIE HAYYHBIX);
OOIIEMUPOBBIX JOCTHKEHHH B 0OJACTM XMMHH; OCHOBHBIX NPHUHLMIIOB W IPAaBUJ OTHOLIEHUS K
IIPUPO/IE; OCHOB 370POBOr0 00pa3a *KHU3HU U 370pOBbeCOEPETaOINX TEXHOIOIHl; IPaBUJI IOBEICHUS
B YpE3BbIYAMHBIX CUTYalMsIX, CBA3aHHBIX C BO3JCHCTBUEM pa3IMYHBIX BEIIECTB; OCHOBHBIX IpaB U
00si3aHHOCTEH TpakgaHWHAa (B TOM 4YHCIEe OOYYaromIerocs), CBSI3aHHBIX C JIMYHOCTHBIM,
npoeCCHOHATBHBIM M JKU3HEHHBIM CaMOOIIPECIEHUEM; COIMAIbHON 3HAUMMOCTH M COJAEP)KaHUS
npodeccui, CBA3aHHBIX C XUMHEH;

2. 4yyecmeo 2opoocmu 3a POCCUICKYI0O XUMMUYECKYIO HAyKy M JIOCTH)KEHUS YUCHBIX; YBaXKCHHUE U
NPUHATHE JOCTH)KEHUH XHMMUU; JIIOOOBb U OEpeXHOE OTHOLIEHUE K MPHUPOJE; YBAKEHHE M Y4YEeT
MHEHMH OKPYXKAIOIMIUX K JIUYHBIM JOCTH)KEHUSM B U3YUYE€HUH XUMUU;

3. npusHanue TEHHOCTH COOCTBEHHOTO 3/I0pPOBBSI M 3/I0POBBSl OKPYKAIOIIUX JIFOJCH;
HE00XO0AMMOCTH CAMOBBIPAXKEHHSI, CAMOpPEaTU3allu1, COLIMATLHOIO IIPU3HAHMS,

4. oco3HaHue CTETIEHH TOTOBHOCTH K CaMOCTOSITENIbHBIM IOCTYNKaM M JIEHCTBUSM,
OTBETCTBEHHOCTH 32 MX PE3yJIbTaThl;

5. npossneHue SKOJI0TMYeCKOro CO3HAHUS, 100p0KeIaTeIbHOCTH, JOBEPUS U BHUMATEJIBHOCTH K
JIIOASIM, TOTOBHOCTH K COTPYIHUYECTBY; MHULMATHUBBI U JIIOOO3HATEIBHOCTH B M3YYEHUU BEIIECTB U
MIPOLIECCOB; YOEXJAEHHOCTH B HEOOXOAMMOCTH Pa3yMHOI'O MCIIOJIb30BAaHUS JOCTHKEHUM HAyKu W
TEXHOJIOTHI;

6. ymenue ycTaHABIMBAThH CBSI3U MEXKAY IEIBI0 U3YYCHHUS XUMHH U TeM, IS Y€TO ATO HYXKHO;
CTPOUTH >KU3HEHHBbIE U TPOPECCHOHATbHBIE IUIAHBI C YYETOM YCIEIIHOCTH HU3YyYeHHS XUMHH U
COOCTBEHHBIX MPUOPUTETOB.

MertanpeaMeTHble pe3yabTaThl. MeTanpeaMeTHble pe3yiabTaThl BKJIIOYAIOT OCBOCHHBIE
00yJaroIUMUCST MEXITPEIMETHBIC TIOHSATHS M YHUBEpCaJIbHBIC y4eOHBIC NEHCTBHS (pEryJsTHBHBIC,
M03HaBaTeIbHbIe, KOMMYHHKATHBHBIE).

Pecynamuenvie YVJ]:

1. YMeHue caMOCTOSTENBHO ONPEAETATh LT OO0Y4YeHHUs, CTaBUTh U (HOPMYIMPOBATH HOBBIE
3ajaud B y4yeOe M TMO3HABaTENbHOW JESITENbHOCTH, pa3BUBATh MOTHBBI U HWHTEPECHl CBOEU
M03HABATEIbHOM JIeSITeIbHOCTH.

2. YMEHHE CaMOCTOSITENbHO IUIAHWPOBAaTh TYTH JOCTIKEHHS Ieleld, B TOM 4YHCIEe
aJIbTepHATHBHBIC, OCO3HAHHO BBIOMpaTh Hambosiee HPQPEKTUBHBIE CHOCOOBI pPEIICHUS YYEOHBIX U
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MI03HABATENbHBIX 3a/]1a4.

3. YMeHue COOTHOCHUTh CBOM [CHCTBUS C IUJIAHUPYEMBIMU pe3yJbTaTaMH, OCYILECTBISATh
KOHTPOJIb CBOEH JIEATENILHOCTH B MPOIIECCEe JOCTIKEHHSI PE3yNbTaTa, ONpPeaesiTh CIocOObl AeHCTBUI
B paMKax IMPEJIOKEHHBIX YCIIOBUH U TpeOOBAaHUMN, KOPPEKTUPOBATH CBOM JICUCTBUS B COOTBETCTBUU C
W3MEHSIOLIEHCS CUTYaluEH.

4. YMeHue OICHMBAaTh MPABUIBHOCTH  BBIMIOJHEHUS yuyeOHOW 3amayd, COOCTBEHHbBIE
BO3MO>XHOCTH €€ PEILEHUS.

5. Brnagenue ocHoBaMU CaMOKOHTPOJIS, CaMOOLIEHKH, MPUHSATUS PEUICHUH M OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpa B y4eOHOH M MMO3HABATEIHLHOM.

Ilo3znasamenvuvie YVJ|:

1. YMenue omnpenensiTh TOHATHS, CO3AaBaTh OOOOIICHHWS, YCTaHABIWBATh AHAJIOTHUHU,
KJIacCU(UIUPOBATh, CAMOCTOSITEIbHO BbIOMpPATh OCHOBAaHUS U KPUTEPUHM i KiIaccU(UKAIUHU,
YCTAaHABJIMBATh PUYMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PACCYXACHHUE, YMO3AKIOUEHHE
(MHIYKTUBHOE, IETYKTUBHOE, [10 AaHAJIOTUH) U JeNaTh BHIBOIBI.

2. YMeHue co3/1aBaTh, IPUMEHATh M MPEOOPa30BBIBATH 3HAKU U CUMBOJIBI, MOJETH M CXEMBbI JIJIs
pelieHns yueOHbIX U MO3HABATENbHBIX 3a/1a4.

3. CMBICIOBOE YTEHHE.

4. ®opMUpPOBaHHE U Pa3BUTHE OHKOJOTMYECKOTO MBIIUICHUS, YMEHHE MPUMEHSITh €ro B
M03HABATEIBHON, KOMMYHHKAaTHBHOM, COLMAIIbHON MIPAKTUKE U MPO(HECCHOHAILHONW OPUECHTAIIH.

5. Pa3BuTHe MOTHBAaIMM K OBJIAJEHHUIO KYIbTYpOH aKTHBHOTO HCIOJB30BaHUS CIOBaped H
JPYTUX TIOUCKOBBIX CUCTEM.

Kommynuxamuenvie YV)J|:

1. YMmeHue opraHu3oBbIBaTh y4ye€OHOE COTPYAHUYECTBO M COBMECTHYIO JESTEIBHOCTh C
yYUTEIEeM M CBEPCTHHMKaMH; paboTaTh MHAMBHUAYAIbHO W B TpYIIE: HAXOAUTh oOlIee pelieHue u
paspemiath KOH(IUKTHI Ha OCHOBE COTJIACOBAHMSA MO3HMIMK U ydeTa HMHTEPEcoB; (HOPMYIHPOBATH,
apryMEeHTHUPOBATh U OTCTauBaTh CBOE MHEHHUE.

2. YMEHHE OCO3HAaHHO WCIIOJIb30BaTh pEYEBBIE CpPEACTBA B COOTBETCTBHM C 3ajadeit
KOMMYHHUKAIIMHM JUIsl BBIPAKEHHsSI CBOUX UYBCTB, MbICIEH M MOTPEeOHOCTEH Ui IJIAaHUPOBAHUS U
peryisiliui CBOEH JEATEIIBHOCTH; BIJIAJICHUE YCTHOM M IHCBbMEHHOM pE4bl), MOHOJIOTMYECKOU
KOHTEKCTHOM PEUbIO.

3. ®opMupoBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIIOJIL30BaHHS HH(POPMAIMOHHO-
KOMMYHUKaMoHHbIX TexHojorui (UKT).

Ilpeomemmnoie pesyromamul:

1. 3HaTh XapaKkTEpPUCTHUKY OCHOBHBIX KJIAcCOB COEAMHEHUH, BXOIALIMX B COCTaB KHMBOH
MaTepUy; BaKHEUIIME pazzienbl OMOXUMHUM: OenkH, (HEepMEHTHI, JUMU[bI, HYKICHHOBbIE KHCIOTHI,
BUTAaMUHBI; OCHOBHbIE IIPUHIUIIBL, JIEKAIINE B OCHOBE KOJIMYECTBEHHOTO U KAUECTBEHHOI'O aHAJIN3a;

2. OTIpeNeNATh MPUHAJIC)KHOCTD BEIIECTB K ONPEACTICHHOMY KJIacCy COeTMHEHHIA;

3. IPOBOJUTH Ka4eCTBEHHBIE peaKIMK Ha OelKH, (hepMEHTHI, BATAMUHBI;

4. Habmro1aTh U BECTH TPAMOTHBIC 3aIMCH HAOI0TaeMbIX SIBJICHUH;

5. IPOHU3BOJUTH CPABHUTENIBbHBIN aHAIN3 TOJTYYEHHBIX PE3yIbTaTOB, J€JIaTh BHIBOJIBI.

Ipu uzyuenuu oannozo Kypca yiawuecs noayuam 603MOHCHOCMb 21y0IHce NO3SHAKOMUMCSL C:

1. cymHOCThIO OMOXMMUU U MEIUIIUHBI KaK HAYKH;

2. OCHOBHBIMH JTallaMH OMOCHHTE3a OelKa B JYKapHOTHUECKOW KIIETKE — TPAHCKPHIIIUIO U
TPaHCIALHUIO;

3. peakmueil KIIETOK Ha BO3JIEHCTBHE BPEIHBIX (DaKTOPOB CPEIIBI;

4. 3aBHCHUMOCTBIO TIPOSIBIICHHS TEHOB OT YCJIOBUH OKpYXaroIeil cpeibl.

5. CTpoeHUEM OMOJOrMYeCKHX OOBEKTOB: KIJIETKH, T€HOB U XPOMOCOM, HEOPraHMYECKUX U
OpPraHMYECKUX BEILIECTB KIIETKH;

6. mpormeccamu MeTaboIU3Ma.



COJAEPKAHUWE JJIEKTUBHOI'O KYPCA
10 KVTACC

BBenenue (2 yac).

buoxumus xak Hayka. Vcropus pa3zButus 6Moxumun. Pojb 0OT€4eCTBEHHBIX YUEHBIX B Pa3BUTUU
onoxumun (paboter A. . [lanmneBckoro, H. U. Jlynuna, A. H. baxa, B. A. Durensrapara, A. H.
benozepckoro, A. C. Cnupuna, FO. A. OBuumnnHukoBa, B. II. CkymaueBa u nap.). BzammocBsizb
OMOXHUMUH C MOJIEKYJISIpHOM OHoorueit, 0Mo(hU3NKON 1 GMOOPTraHNIECKON XUMHEH.

3HaueHue OWOXUMHM JJs Pa3BUTHS OHOJOTHHM, MEIUIUHBI, OHMOTEXHOJOTHH, CEIbCKOTO
X03SHCTBA, TEHETUKU M SKOJIOTUU. MeTob OMOXMMHYECKIX UCCIIEIOBAHUN U X XapaKTePUCTHKA.

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

Bonma B OGmocdepe. B3auMocBsi3b JBYX BOJIHBIX CHCTEM — BHYTPEHHEW CpeIbl OPraHU3MOB H
MupoBoro okeana. Bona B xu3HH uyenoBeka. OU3NKO-XUMUYECKHE CBOWCTBA BOJbl. DYHKIIMN BOJbI B
KJeTKe. Poiib BObl B HOBPEXKIEHUN KIETKU. Bpiienenue Boabl.

BuoreHHbIe 3JIeMEHThI H HX coeInHeHHusI (8 4acoB).

Teopus. Kiaccupukanus u pacnpoCTpaHEHHOCTh XWMHUYECKHX DSJIEMEHTOB B OpraHU3Me
yenoBeka.  OpraHorenbl.  Metamnel  ku3HU.  bHOreHHble  37eMeHThl.  MakKpod3JIeMEeHTHI.
Muxpoanementsl. ['omeocta3. Bomopon u ero coenunenus. @ynkuuu Bonsl. CBsi3aHHAs, CBOOOIHAS
Boaa. CTpyKTypHpOBaHHasi, AECTPYKTypHpoBaHHas Boja. Tspkenas Boja. JlucTuiuiMpoBaHHAsl BOJA.
VYrinepon u ero coegunenusi. Oxcun yriepona (I1). O6mennsiii mexanusm. Kucnopon, cepa u ux
coequHeHus. buonoruueckoe okucnenue. Ilepoxcua Bomopona. Azor, ¢ochop M HX COCAMHEHUS.
Ammmak. Oxkeun azota (I). Oxcup azora (IT). Okcua azora (11I). Hutputel. Oxcun azota (1V). Oxcun
azota(V). Hutpatel. ATOMBI TajoreHoB H HX coenuHeHUus. OKHUCIUTEeNbHO-BOCCTAHOBHUTEIbHBIC
CBOMCTBa rayioreHoB. KuciaoTHO-OCHOBHBIE CBOWCTBa rajgoreHoB. KomriekcooOpasyrolue CBOWCTBa
raJloreHOB.

Ipaktuka. Ha oOCHOBaHWMM CTpPOCHHUS aTOMa OWOTEHHBIX ODJIEMEHTOB IIPEAIIOIIOKEHUE O
BO3MOKHBIX XUMHUECKUX CBOMCTBaX, (PU3NOIOTUUECKOM posu it opranu3ma. KapOokcureMorioOuH.
Oxcuremornoous. 'unokcus. ['nnepokcus. @uznonoruyeckas poiib cepbl. JlesuHuimpyronme cBoicTBa
ceppl. duzmonornyeckas poib Qocdopa. buonmormueckas posiib M NPUMEHEHHE TaJlOr€HOB M HX
COETMHEHUN B METUIINHE.

CocraBieHne cXeM KpYroBOpOTOB OHMOTEHHBIX 3JIEMEHTOB B mpupoze. KpyroBopor Boabl B
npupoae. Kpyrosopot yraepoaa B npupoje. Kpyrosopor kucinopoaa B npupojie. Kpyroopot cepsl B
npupoje. Kpyrosopor azora B npupoze. Kpyrosopor docdopa B npupoze.

Ipakxmuueckas pabomui: 1.IIpocmetiwiue cnocodbl ouucmku 600bl U3 NPUPOOHLIX UCOYHUKOE.

Buoneoprannyeckas xumus u meaunuHa (10 vacoes).

Teopusi. ®usnonoruyeckass U NATOJOTHYECKass POJIb HEKOTOPBIX 3JIEMEHTOB B OpraHU3MeE.
buoneoprannyeckass xuMmus. XUMHUYECKHE PEAKLUUU B KUBOM opranuzMe. CoeMHEHUs METalJIoB B
opranusme yenoneka. CozepkaHie METAJIOB B KOMIIOHEHTAX KPOBH 3/I0pOBOro 4enoseka. HaxoxieHue B
opranm3me. Kanuii-Hatpuebiii Hacoc. Pors nonoB K* u Na* B opranmsme. KomruiekcoobpazoBatue
Kanms ¢ pepmenTamu u cyoctparamu. CtpoeHne mMaraus U kanblivg. Haxoxnaenue B opranusme. Poinb
noHos Mg* u Ca? B opranuszme. KomruiekcooOpazoBanue MarHusg U Kambls. OCOOCHHOCTH
KOMIUIEKCHBIX COeIMHEHUH, 00pa3zyeMbIx MeTaiiamu. bruonornueckne QyHKIMM METaJIONPOTEUHOB.
Crpoenue mapranua u monubaeHa. KomrmekcooOpaszoBanue maprania u monudaeHa. HaxoxzaeHue B
opranusme. KomriekcooOpasoBanue kenes3a u kodanbta. Haxoxnenue B opranusme. CTpoeHue Menu u
nuHka. Haxoxnenue B opranusme. Poib HOHOB Menu M LMHKA B opranusme. KomriekcooOpasoBaHue
Meau u nuHka. [lorpebHocTh oprann3Ma B HOHaX MeIu U IUHKA. (OCHOBHBIE MPOSBIIEHUS HEIOCTATKa
1 U30BITKA KATHOHOB M€Y U IIMHKA.

IIpakTuka. PaboTta co cipaBoYHON JTUTEPATypOl IO ONpeeIeHHIO PEenapaToB, IPUMEHIEMbIX
B MEIMIIMHCKOW mpakTuke. [IpemapaTsl kanus U HATPUs, MPUMEHSIEMbIE B MEIUIIMHCKOMN MpaKTUKE.
[IpemapaTsl MarHust ¥ KaJbIUs, MPUMEHSEMbIE B MEIUIIMHCKON mpakThke. [IpenmapaTsl maprasia,



MpUMEHsIeMble B MEIUIMHCKOW mpaktuke. [Ipemaparel skenme3a u KoOanbTa, MPUMEHSIEMbIE B
MEIUUMHCKON npakTuke. [Ipenaparel Mmeau v IMHKA, TPUMEHSAEMbIE B MEAUIMHCKON MTPAKTHKE.

BeisBiieHne HeocTaTka 1 M30BITKa HFOHOB METAJIOB HA OPraHU3M YeNIOBEKa.

[TorpeOHoCcTs Opranusma B noHax K u Na*. OcHOBHBbIE MPOSIBJIEHUS HEIOCTATKAa M W30BITKA
KAaTHOHOB Kanmust U HaTpus. [lorpe6HocTh opranmsma B moHax Mg u Ca®*. OcHOBHBIE MpOSBJIEHHUS
HEJOCTAaTKa M M30BITKA KAaTHOHOB MAarHUsA M Kanblnusa. Poms monoB Mn?* m Mo?* B oprammsme.
[otpebHOCTH OpraHmsma B moHax Mn?* u Mo?*. OcHOBHBIE NpOSBIEHMS HENOCTATKA M M30BITKA
KaTHUOHOB MapraHiia u mojubnaeHa. Ponb nOHOB >kene3a M kobanbTa B opranusme. [lorpebHOCTH
OpraHu3Ma B MOHax jkene3a U KoOaibra. (OCHOBHBIE NPOSBICHUS HENOCTaTKa M M30bITKa KaTUOHOB
xene3a W kobOanmpTa. [loTpeGHOCTH OpraHu3Ma B MOHAX MeaAu W IuHKA. OCHOBHBIE TPOSIBICHUS
HEJ0CTaTKa ¥ M30bITKAa KATHOHOB ME/IN U [IUHKA.

Ilpakmuueckue pabomol. 1.Ilonyuenue KOMNIEKCHHIX COCOUHEHULL.

2. H3yuenue cocmaesa npenapama « Pepponnexcy.

Peunrenue 3a1a4 1o o01eii XHMHH ¢ MEANKO-0HOJI0THYECKOI HANPABIEHHOCTRIO (4 uaca).

IIpakruka. KonndectBo BemecTBa. Monb. Monsipaast macca. Ctpoenue siipa atroma. HedTpoHsi.
[Iporonsl. Dnekrponsl. M3otonkl. Pemenue 3agau no teme « KommuectBo BemectBay U «CTpoeHHe
aToMay.

Pewrenue 3apau no reme «JIEKTPOIU3».

MaccoBas noast 3nemMenTa B ¢popmyse. Pacuetsl mo xumudeckum ¢opmynam. BeiBoa popmysisr
XUMHUYECKOTO COETMHEHUS 110 U3BECTHBIM MACCOBBIM JIOJISIM 3JIEMEHTOB.

PactBopel. Macca pactBopa. OO0BEM pacTBOopa. MaccoBasi [10Ji1 PacTBOPEHHOI'O BEIIECTBA.
[InotHOCTE pacTBOpa. MomnsipHas koHUeHTpauus. Pemenue 3agad no teme « PactBops». Pacuersl o
YPaBHEHUIO PEaKIIUU.

Xumus B IoMAalIIHeH anTe4ke (2 yaca).

Teopus. JlekapcTBEeHHbIE CPEACTBAa NEPBOM MOMOIUM. JleKapCTBEHHBIE CPEACTBA I IpUEMA
BHYTpb. JIekapcTBEHHbBIE CpECTBa AJis HAPYKHOTO NMpuMeHeHus. [lepeBsa30uHbIil MaTepuan, cpeacTBa
OCTaHOBKHU KPOBOTEUCHHSI.

Ipaxmuueckue pabomoi: 1.H3yueHue ceolicme caiuyunogou u ayemuicaiuyuio8ou KUCIom.

O0pa3 Ku3HM ¥ BpeaHble NMPUBBIYKH (5 yacos).

IIpakTuka. [ToaroroBka mpe3eHTaIMii M0 3A0pOoBOMY 00pa3y Ku3HHU. DaKTOPHI, BIMSIONINE HA
3I0pOBbE 4YeJIOBEKAa. 3J0pOBBIM 00pa3 xu3Hu. l[IpaBuna 3m0poBOro 00paza KWU3HU. 3aHSATHS
¢dbusznueckoir KynbTypoil. ParmonanbHoe nutanue. Jlnunas ruruena. 3akanuBanue. OTka3 oT
BPEIHBIX TIPUBBIUEK.

CoctaB TabauHoro apiMa. MexaHW3M JEHCTBUS HUKOTHHA HA OpraHU3M uYeloBeka. BrusHue
BEUIECTB Ta0auyHOro JbIMa Ha JKM3HEHHO BaXKHbIE CHCTEMbl OPraHoB uesjoBeKa. 3abosieBaHMS,
BbI3bIBaeMbIe KypeHueM. [laccuBHoe KypeHue. Metosl n30aBieHus OT Ta0auHOI 3aBUCUMOCTH.

JleiicTBue ankoronst Ha opranusM. [laryOHoe BiIusiHuE aJIKoroJisi Ha CUCTEMbI OPraHOB YeJIOBEKa.
Ankoronu3M u TpoOJieMbl, KOTOpble OH BbI3bIBaeT. Jlerpamanus nuyHoctu. [lepBas moMolpb mpu
OTpaBJICHUH AJKOTOJIEM.

I'pynnel HapkoTuueckux BemiecTB. Hapkomanusi. dusnueckas 3aBUCUMOCTb OT HApPKOTHKOB.
['ybutenpHO€ BIMsSHUE HAPKOTUYECKUX BEIIECTB HA OPraHU3M YeJIOBeKa.



YYEBHO-TEMATUYECKHUH ILTAH

Ne Ha3Banue pa3nena Koa-Bo yacos M3 Hux K0J1-BO 4YaCcOB, OTBEIEHHbBIX HA
n/n (0s10Ka) Ha U3yYeHHe NPAKTHYECKYI0 YaCTh M KOHTPOJIb
paszaena (0s10ka) Jadop. NPAaKT. KOHTP.
pab. pao. pao.

1. Baenenue 2
2. | Boxau e€ ponb B 3

OHMOJIOTHYECKUX CUCTEMAax
3. | buoreHHbIe IEMEHTHI U X 8 1

COEJIMHEHUS
4. | buoneoprannyeckas XUMus 10 2

U MeJIMIIMHA
5. | Pemenue 3anau o ooen 4

XUMHH C MEIAUKO-

OMOJIOTMYECKOM

HANPaBIEHHOCTHIO
6. XuMug B JOMalIHen 2 1

anTeuKe
7. | Obpa3 KHU3HU U BpeIHbIC 5

TPUBBIYKH

HTroro 34 - 4 -

TEMATHYECKOE INTAHUPOBAHHUE

Koau-
4ecTBO
JacoB

HaunmenoBanue pa3sjaena u Tem

Bgenenue (24)

[loemopmubiti  uncmpykmagc  no — mexHuke 1
bezonacnocmu. buoxumus kak Hayka.
Hctopus pa3BUTHS OUOXUMUH.

Hara = [lara
mwiann- ¢akru- Ilpumeyanue
pyemasi 4eckasi

3HaueHHe OMOXUMUU. Metoabl 1
OMOXMMHMUYECKMX  MCCJIENOBAaHUM M HUX
XapaKTEPHUCTHKA.

Boaa u eé poab B Omosornveckux cucremax (34)
Bona B 6uocdepe. Bona B ®U3HU )KUBBIX 1
OpraHU3MOB
Du3nuKko-XxUMHUYECKHUE CBOMCTBA BOJILI 1
Bona B kiietke u opranusme 1

BuorenHbie 3j1eMeHTHI M UX coequHeHus1 (84)

Knaccudukanus u pacnpocTpaHeHHOCTb 1
XUMHUYECKHUX AJIEMEHTOB B OpPraHU3MeE
YeJI0BEKa.
Bonopon u ero coenunenus. 1

[TpakTdeckas paborta Nel. I[Tpocreiimime 1




10
11
12
13

14

15
16
17

18

19
20
21

22
23

24

25

26

27

28
29

30
31

CIIOCOOBI OYHUCTKU BOJBI U3 IPUPOAHBIX
NCTOYHUKOB.

Yraepoa u ero COeAMHEHHUS.
Kucnopon, cepa 1 UX COCIUHEHHUSL.
A30T, hocdop 1 UX COeAUHEHHUS.

ATOMBI TaJIOTEHOB U UX COCOAMHCHUS.

A

O0001eHUE U CUCTEMATU3ALIMS 3HAHUM 110
pasjenny «bHOTreHHBIC 3JICMEHTBI i KX

COCITUHEHUS.
buoHeoprannueckas xumus u Mmeguuuxa (104)

DU3NOIOTUYECKAs U TTATOJIOTHYECKAS PO 1

HEKOTOPBIX 2JIEMEHTOB B OpraHU3Me.

Hatpuii u kanuii. 1

Marnuii u KajabIHii. 1

TlosmopHuvlil UHCMPYKMAdIC NO MeXHUKe 1

bezonacnocmu.

XuMus HOHOB d-MeTaJlIoB B OpraHnus3me.

[TpakTuueckas pabora No2. [Tonydyenue 1
KOMILIEKCHBIX COCTMHEHUH.

Mapranen 1 MOIHOIEH.

Keneszo u xobanmT. 1
[TpakTrdeckas pabora Ne3. M3y4yenne cocraBa 1
npenapata «Depporuiexc.

Menp ¥ IMHK. 1
O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110 1
pazneny «brnoHeopranndeckast Xumus U

MEIUITTHAY.

Pemenne 3axa4 no o0meil XMuMHHU ¢ MEAMKO-0HOIOTHYECKON HANIPABJICHHOCTHIO (4 4)

Pemenne 3anaud no teme « Koanaectso 1
BelecTBa» U « CTpoeHne aToMay.

Pemenue 3agau Ha BbIBOZ (DOPMYJT U pacCUEThI 1
1o opmyIam.

Pemenune 3anau o reme «IEKTPOIIN3Y. 1
Pemenune 3anau o teme « PactBopbi». 1

Pacuetsi 110 ypaBHEHHUIO pEaKIIHH.
Xumus B 1oMalIHel anTedke (2 1)
JlekapcTBEHHBIE CPEACTBA MTEPBOM TOMOIIIH. 1

[TpakTrueckas pabora Ne4. M3ydyenue cBoiicTB 1
CIMLIMIOBOM U alleTUIICATUIIMIIOBON KUCIIOT.

OO0pa3 Ku3HU U BpeHble NMPUBBIYKHU (5 1)
310pOBBIii 00pa3 KU3HU. 1
TabGakokypeHue 1 HUIKOTHHOMAaHHUS. 1



32
33
34

AJIKOT0JIb U aJIKOTOJIN3M.
HapkoTuku n HapKoMaHwUsI.

Cemunap Ha TeMy «O0pa3 >KU3HU U BpeJIHbIE
npuBbIYKKY. O000IIEHNE U CUCTeMaTH3aIUs
3HaHWH 10 Kypcy «buoXumus u MeauLuHaY
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COJAEPKAHUE SJIEKTUBHOI'O KYPCA
11 KJIACC

B3auMocBsi3b u peryasinust ooMeHa Bemiectn (1 yac).

OOme mpeacTaBIeHHUsI O B3aUMOCBSA3M OOMEHa BEIIeCTB B KieTke. IIOHATHE O KIIOYEeBBIX
MeTabonauTax. B3auMocBs3p O€IKOBOr0 M HYKJIEMHOBOIO OOMEHA, 3HAUEHUE PEryJsATOPHBIX OEIKOB.
B3anmMocBs3b yrineBogHOro U 0enkoBoro ooMeHa. B3anMocBs3p 0OMeHa yriieBoI0B U JIHUIHIOB.

VYpoBHHM peryisiuu oOMeHa BEIECTB: KJIETOYHbIH, OpraHn3MeHHbIH. OCHOBHBIE MEXaHU3MBI
perynsaiuu oOMeHa BemecTB B KieTke. OpraHu3MeHHBIH YpOBEHb peryssiiuu. ['opMoHaibHas pe-
ryJnsuus oOMeHa BellecTB.

Beakn (4 yaca).

Ponp GenkoB B mocTpoeHUH U (PYHKIIMOHUPOBAHUU JKUBBIX CHCTEM. AMMHOKHUCIIOTHBIM COCTaB
OenkoB. TloHATHE O MPOTEMHOTCHHBIX aMUHOKHUCIOTaX. Crmoco0 CBS3M aMHHOKHCIOT B OEIKOBOMA
monekyie. Ilentuasl. Ilpupoansie nentuap! (TIyTaTHOH, Ba30NpPECCUH, SHKE(ATUHbI, SHIOPOUHBI U
ap.), UX (U3NOJOTHYECKOE 3HAYEHHWE M HCIOJNb30BaHUE B KadeCTBE MEIUIIMHCKHX IPENapaToB.
XHMMHAYECKUN CUHTE3 NENTHUI0B 3aJaHHOIO CTPOEHHUS U BO3MOXKHOCTH MX IpuMeHeHus. CTpyKTypa
OCITKOBBIX MOJICKYIL.

IlepBuyHas cTpykTypa OenkoB. [IpMHLIMIBI M METOJbl ONpEAETCHUs NEPBUYHON CTPYKTYpBI
Oenka. ABTOMAaTHYECKHE M MOJICKYJISPHO-TEHETUYECKHE METOABl ONpPEICNCHHs] MEePBUYHON
cTpyKTypbl. KoMmnbloTepHble GaHKHM JAHHBIX O MEPBUYHON CTPYKType O€JIKOB. DBOJIOLUS MEPBUYHON
CTPYKTYPHI OEITKOB.

BropuuHnas cTpykTypbl O6enkoB. CBsi3b IEpBUYHOM U BTOPUYHOM CTPYKTYp OEIKOBON MOJIEKYJIbI.
Knaccudukamnus GenkoB Mo 3JeMEHTaM BTOPUYHON CTPYKTYpHI. JIOMEHHBIH NPUHIUI CTPYKTYpPHOMR
opranuzanuu OenkoB. [loHATHE O CTPYKTYpHBIX M (PYHKIMOHAJIBHBIX JOMEHax (Ha mpumepe
MMMYHOTJIOOYJTMHOB M KaTaTUTUYECKU aKTUBHBIX OCIIKOB).

Tpetnunast ctpykTypa OenkoB. Tumbl cBs3eil, oOecneyMBarOIIMX MOAJEpKAHUE TPETUYHON
CTPYKTYphl. JIMHAMHYHOCTb TPETHUYHOM CTPYKTYypbl OenkoB. IlpenckasaHume npocTpaHCTBEHHOIO
CTpOEHUs OEIKOB UCXO/s U3 UX NEPBUYHOIN CTPYKTYPBHI.

UYerBepTuuHas CTpykTypa OenkoB. KoHKpeTHbIE NMpuMepbl UYETBEPTUYHOM CTPYKTYphl OEIKOB
(remornoOuH, JaKTaTAETUAPOTeHa3a, KaTanasa 1 Jp.).

Homenknatypa u xmaccudukamnus OenkoB. DyHKIMOHANbHAs KiacCHpUKAIMS OCJIKOB H
XapaKTepUCTHKA OTIENbHBIX TPYII: CTPYKTYPHBIX, COKPATHUTEIBHBIX, 3alIUTHBIX, TOKCHYECKHX,
PELENTOPHBIX U PETYIATOPHBIX. belku (MeTalJIOTHOHEMHBI, FEMOIJIOONH U JIp.) KaK JIE€TOKCHUKAHTBI
KCEHOOMOTUKOB B OpraHU3Me.

Ilpaxmuueckue pabomul.

1. Paszoenenue amunoKUCIOM MemMoOOM pacnpederumenbHol xpomamozpaguu Ha oymaze.

2. Ilpucomosnenue pacmeopa benka (auunoeo anvoymuna). Pazoenenue 6enxkos Kypurno2o siya
no ux pacmeopumocmu. /lenamypayus 6e1Koe.

®epmenThl (4 yaca).

PazHooOpa3ne KaTaluTHUeCKH aKTUBHBIX MOJIeKys. KaTanuTHuecku akTUBHBIE OeNKU (SH3UMBI),
kartagutuuecku axkTuBHble PHK (pr0Oo3uMbl), KaTanmuTHYeCKH AakTUBHbIE aHTUTeNna (ab3uMBbI).
Karanutnueckass ¢yHkuus OenkoB. Pasnuumst B cBOMCTBax (epMEHTOB M KaTalU3aTOPOB HHOMU
npupoabl. CrenupuaHocTs neicTBus GepmeHToB. Ponb oTeuecTBeHHbIX yueHbIX (M. 1. I1aBnos, A. E.
bpaynmreiin, I1. A. ODHrensrapar u Ap.) B pasBUTHH dH3UMOJIOTUU. DEPMEHTHI MOHOMEDHI (TPUIICHH,
JU30IIMM) M MyJIbTUMEpHl (IIIyTaTHOH-penykTasa). I[lonstue o kodepmenrax. Kodepmentsr —
nepeHocynky Bojgopoaa u sektpoHos (HA, HAJID, ®A/), u atromusix rpynn (AT, kopepmeHT-
A, Hd-caxapa).

MHuoxecTBeHHbIE (GOpMBI  (EpPMEHTOB U HMX (YHKIMOHAJIBHOE 3HAa4YeHHE. 3HAueHHe
UCCIIEIOBaHMSI MHO>KECTBEHHBIX (hopM (EpPMEHTOB /Il MEAUIMHBL. MexaHu3M AecTBUs (hepMEHTOB.

10
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@depMeHT-CyOCTpaTHbIE  KOMILIEKCHI. AKTUBAaTOpbl M MHTUOMTOpPHI  (epMeHTOB. BnusHue
KCEHOOMOTUKOB Ha aKTUBHOCTb (DEPMEHTOB.

Howmenknarypa u knaccuduxanus pepmeHToB. [IpuHimne! kinaccuduranuu GepMeHTOB.

[IpombllTIEHHOE OTYYEHNE U IPAKTUYECKOE UCIONIb30BaHue pepMeHTOB. IMMoOUIn3oBaHHbIe
depmenThl. [lepcrieKTUBBI MPAKTHYECKOTO HCIOJIb30BAHHUS PUOO3MMOB U a03UMOB Jisi OOpHOBI C
3a00JI€BaHUSAMU YEJIOBEKA.

IIpaxmuueckue pabomul.

1.  Cpasnumenvhwiii ananuz npoOyKmMoe KUCIOMHO20 U (hepMeHmamueHo20 2uOpoaU3a ou- u
nonucaxapuoos (Ha npumepe caxaposvl U Kpaxmaia).

2. Bausanue na akmusnocmo ghepmenmoe memnepamypel, pH, akmueamopos u uneubumopos.

ButaMuHBI 1 HEKOTOpBIE Apyrue OMOJIOrHYeCKH aKTHBHbIEe coelMHeHus (3 yaca).

Hcropuss OTKpbITHS BHTaMUHOB. Ponb BUTaMHHOB B INHTaHUM YEJIOBEKAa M IKUBOTHBIX.
ABHTaMHHO3bI, THIIOBUTAMUHO3bI, TUIIEPBUTAMUHO3bI. COOTHOIIICHHE BUTAMUHOB U KO()EPMEHTOB.

XKupopactBopuMble BUTaMUHbI. BuTamMuH A 1 ero ydactue B 3purenbHoM akte. Butamunsl D, K
u E u ux pons B oOMeHe BeniecTB. BomopactBopumbie BuTamuHbl. Butamunsl B1, B2, Bs, Be, B12, ux
3HaueHue B oOMeHe BemecTB. Butamun C (ackopOWHOBast KUCIIOTA).

PazHooOpazue OMOJOTMYECKM AKTUBHBIX COCIUHEHUN: AaHTUBUTAMUHBL, AHTUOWOTHKH,
buTOHIMIBI, TepOMUMIbI, Ae(OoNMaHTBl, POCTOBBIE BeLIeCTBA (Ba)XHEHIIME MPEICTaBUTENN U
MEXaHU3MBI JIEHCTBHUS ).

IIpakmuyeckue pabomol:

1. Kauecmeennvie peakyuu Ha UMAMUHbL.

HyxkJienHOBBIE€ KHCJIOTHI M X 00MeH (4 yaca).

Hctopuss OTKpeITHS M U3YyYEHUs HYKIEHMHOBBIX KHCIOT, HX XUMHYECKMH COCTaB.
XapakTepuCTUKa IIyPUHOBBIX U NUPUMHIMHOBBIX OCHOBaHHM, BXOASIIMX B COCTaB HYKJIEHHOBBIX
KuchnoT. JlBa TuNa HYKJIEHMHOBBIX KHCIOT: Je30kcupuOoHykienHoBass kuciora (AHK) wu
pubonykinennoBas kucinora (PHK). Pazmuuus mexny ITHK n PHK mno cocraBy riaBHBIX a30THCTBIX
OCHOBaHUH, MEHTO3aM, MOJIEKYJISIPHOM Macce, JoKalnu3aluuu B KieTke W (QyHKuusM. LleHTpanbHbIi
noctynat monekynspHoit 6nonoruu: JIHK — PHK — Genok u ero passurue.

Crpykrypa u ¢yukuuu JJHK. Conepxxanune JIHK B opranuszMe u jokanuzanus €€ B KIJIETKE
(smpo, murtoxoHnpuu). IlepBuunas crpykrypa HHK. IIpoexkt «I'eHoM uenoBeka». Bropuunas
crpykrypa JIHK (monens [Ix. Yorcona u @. Kpuka). [Tonumopdusm Bropuunoit ctpykrypsl JHK (A,
B, C u Z-¢popmbl JIHK). Tpernunas crpykrypa JAHK. Cepxcnupanuzanus JJHK. M30sirounocTs 1
kommakTHOCTH MoJiekyn JIHK. Ctpoenue xpomaruna.

Myramuu B JIHK u daxtopsl, ux Bbi3biBaromue. Penapauus crpykrypsl JJHK u ee 3Hauenue
i coxpaHeHus BuaoB. HacnencrBennsie 3aboneBanus. PHK, ux xnaccuduxamus (TPHK, pPHK,
MPHK). ®epmentsl (PHK-monumepasa, JIHK-nomumepasza, /IHK-nurasza) m OenkoBble (hakTopsl,
yuactBytonie B perukanuu JIHK. OOpaTHast TpaHCKpUIIMS U €€ 3HAUE€HHE JUIsl CYIIECTBOBAaHUS
BUPYCOB (Ha MpHUMEpe BHpyca UMMYHOAE(DUIIUTA YeJIOBEKa U BUPYCOB T'PUINA) U BHYTPUT€HOMHBIX
nepectpoek. [loHSATHE O MOABMXKHBIX T€HETMYECKMX JJIEMEHTaX M HMX 3HAYEHUM [UIsl SBOJIOLMH
TE€HOMOB.

[TonssiTHE ©O TrEeHeTMYeCKOW WHXKEeHepuH. I[IpuHIMOBI W  CTpAaTerud  MOJEKYJSPHOIO
KJIOHUpOBaHUs. JIOCTHKEHHS U MePCIIEKTUBbBI MOJIEKYJIIPHON OMOTEXHOJIOTHH.

Ipakxmuueckue pabomul.

1.Bvidenenue puboHyK1eonpomeuHos u3z OpONCHCell.

2.Kauecmeennoe onpedenenue npooykmog 2uopoausa pubOHyKIeonpomeuHos.

Pacnan u OmocunTe3 6eskoB (3 yaca).

Pacman GenkoB. depMeHTHI, OCyIIECTBISIONIME pacman O0enkoB. MeTaboau3M aMHHOKHUCIIOT.
Koneunble mpoaykThl pacraga O€NKOB W IYTH CBA3bIBAaHMS aMMuaka B opranusme. Ilytu
HOBOOOpAa30BaHHSA AaMHUHOKHUCIOT. AKTHBUpPOBaHME aMHUHOKUCIOT (cuHTe3 amuHoauuia-TPHK).
B03MOXHOCTB TIEpENPOrpaMMUPOBAHNS TPAHCIISALIUH.

11
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Kon GenkoBoro cunrtes3a. Mcropus ero otkpwitusi; pabotst M. Hupenbepra, C. Ouoa, X. T.
Kopans! u np.

Ipaxmuueckue pabomul.

1. Duzumamuueckuti memoo vloenenus u KOIU4eCmeeHH020 OnpeoeieHUs MOYEGUHDL.

YriaeBoabl 1 ux ooMeH (4 yaca).

Knaccudukauus yrinesogos. Ilpocteie yrimeBoabl (MOHOcaxapuibpl) MU UX HPEICTaBUTENN
(pubo3a, rmoko3a, ppykrTosa, ramakrosa). CroxHble yriieBoasl. Jucaxapuasl (caxaposa, JIAKTO3a,
ManbTo3a). [lonucaxapumpl, UX CTPYKTypa U MPEACTaBUTENU (TTTMKOIeH, KpaxMall, KiieT4aTka, XUTHH).
OyHKIIUU YTIIEBOJIOB (IHEpreTHyecKas, MeTabonnyeckas, perentopHas u ap.). [ TMKOnpoTenHbl Kak
JIE€TEepPMUHAHTBI TPYIII KPOBH.

O6men yrieBogoB. Ilytu pacmama mnomumcaxapugaoB. OOMEH NHUPOBHHOTPATHONW KHUCIIOTHI.
I'mukomu3. CrnupTtoBoe Oposkenue. JleiicTBHE ATaHOJIa HAa OpraHW3M uejoBeka. [lommdepmMeHTHBII
KOMIUIEKC ~ OKHCJIMTEIBHOTO  JCKapOOKCHJIMPOBAaHUS  NMUPOBMHOIPAAHOM  KHUCHOTHL.  Lluka
TpUKapOOHOBBIX W JIMKAPOOHOBBIX KHUCIOT, €ro 3HaueHue B OOMEHEe BellecTB H 00ecrnedeHHH
OopraHu3ma dHepruei.

buocunte3 yrneBomoB. lloHaTHe o nepBHYHOM OMOCHUHTE3€ YIJIEBOJOB. | IIOKOHEOTEHES.
buocunTes onuro- u noyimcaxapuiaos.

Ipaxmuueckue pabomul:

1. Buwioenenue enukozena u3 neuenu dcueommuvix. Conocmaenenue cmpykmypol 2IUKO2eHA U
Kpaxmana.

2.Kauecmeennvle peakyuu Ha y2n1e600bi.

Jlunuabl U ux odomen (3 gaca).

OOmast xapakrepucTika u kinaccudukanus ununoB. Ctpykrypa u QyHKIuH aumuaoB. Poib
JUNHUI0B B TOCTPOCHUHU OHonorudeckux Mmemopan. CTpykTypa v pyHKIHUU JTUITOMPOTEUHOB.

OO6men xupoB. Pacniaz >xupoB u (3-OKUCICHUE BBICHIUX KUPHBIX KUCIOT. [ IMOKCUIIEBBIN ITUKIT
U €ro poJib BO B3aMMOCBSI3U OOMEHa JIMIUIOB U YIJIEBOI0B. MexaHu3M OMOCHHTE3a BBICIINX KHUPHBIX
kucnotT. buocunres tpurnunepuos. Hapymenus B oOmMene xupoB. OkUpeHUe U ero NpuurHBbIL.

Bocku, ux crpoenue, QpyHKIMM W TpEACTaBUTENM (CIepMaleT, MYeauHbl BOCK). CTepuIbl.
Crepousbl (xosiectepoii, aprocreposl u np.). CTpykTypa u (QyHKIIMU CTEPOHIOB (XOJeBas KUCIOTA,
crepouiHbie ropMoHbl). Pochonunuasl. buonoruueckas poisbs pochonunuaos.

Ipaxmuueckue pabomul.

1.Tuoponu3 scupos noo delicmsuem 1unasvl. Bausnue jxcenuu Ha AKMUBHOCHb TUNA3bL.

buosoruveckoe okuciaeHue u cuures AT® (4 gyaca).

Hctopus wu3yyeHHMs MpPOLECCOB OHOJIOrMYECKOro OkHciaeHus. Pa3zHooOpasue ¢depMeHTOB
OMOJIOTrMYECKOT0 OKUCIIECHUS.

CucreMbpl MUKPOCOMAJIBHOTO OKHMCIIEHHS B KieTke. CynepoKcuaaucMyTasa, KaTajua3a U ux poib
B 3aIl[UTE OPraHu3Ma OT aKTUBHBIX (JOPM KUCIOpOAA.

Comnpsokenue okucieHuss ¢ ¢ochopunupoanuem. CybOcrpatHoe (ochopunupoBanue u
dbochopmmpoBaHre Ha YpPOBHE JJIEKTPOHHO-TpAHCTOPTHOW 1enu. [loHATHE O compsraronei
MeMOpaHe MUTOXOH/IPHHA.

I'opmoHBI U MX poJib B 00MeHe BewecTs (4 yaca).

Knaccudpukanus ropmonoB. CtepoujgHble TOPMOHBI. MeXaHU3M JAEUCTBUS CTEPOUIHBIX
ropMoHOB. IlenTuaHbple TOPMOHBI. XapaKTEpUCTHKAa HHCYJIMHA, TOPMOHA pOCTa, THUPEOTPOIHHA,
racTpvHa, Ba3oNpecCHHa. MexXaHu3M JeUCTBHUS MENTHUAHBIX TOPMOHOB (Ha MpHUMEpEe TIIIOKareHa M
nHcynmuHa). CaxapHblil 11abeT 1 ero BHUIHI.

[Ipoune TopMOHBI (aapeHaNuH, ayKCHH, THOOEPEITMHBI, IUTOKUHUHBI, MPOCTArJIaHANHbI), HX
CTPYKTypa U MeXaHu3M JedcTBus. Pumusunr-gakropsl ropmoHoB. Heliporopmonsl (3H10ppUHBI U
sHKedanuHbl). [I[puMeHeHre TOpMOHOB B MEIUIIUHE.

IIpo0bJieMbl OMOXMMHUYECKOH IKOJI0THH. (3 yaca).

12
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DKOJIOT0-OMOXMMHUYECKHE B3aHMMOACUCTBUS C Y4YacTHEM pA3JIMYHbIX TPYNI OPraHU3MOB.
[Tumessie nerepreHTsl W aHTU(UIAHTHL. [IWiIeBble aTTpPaKTaHTBI U CTUMYJIATOpHL. Hakomnenue u
MCIOJIb30BAHNE XKUBOTHBIMHU BTOPUYHBIX META0OIMUTOB PACTCHHHA. AHTPOIOTeHHbIE OMOAKTHUBHBIC
BElIECTBA U MPOOJIEMbl XUMUYECKOTO 3arpsi3HeHUs1 Onochephl.

YUEBHO-TEMATHYECKHH ILTAH

Ne Ha3Banue pa3nena Koa-Bo yacos M3 Hux K0J1-BO 4YaCcOB, OTBEIEHHbBIX HA

n/n (0s10Ka) Ha U3yYeHHe NPAKTHYECKYI0 YaCTh U KOHTPOJIb
pasaeia (0,10ka) Jadop. NMPAaKT. KOHTP.

pao. pao. pao.
1. B3anMocBs3b U perysnus 1
00MeHa BEIECTB.

2. benku 4 2

3. | ®epments 4 2

4. | BuTaMuHBI U HEKOTOPBIE 3 1

JIpyTHe OMOJIOTHYECKH
AKTHBHBIC COCAMHECHUS

5. HyxnenHoBbIe KUCIOTHI U UX 4 2

oOMeH.
6. Pacmag u 6nocunTe3 OEIKOB 3 1
7. Vriesonsl u uX 0OMeEH 4 2
8. JInmuael ¥ uX 0OMeH. 4 1
9. BHOJIOTMYECKOE OKHCIIEHUE U 2

cunre3 ATD
10. | F'opMoHEI U UX poib B 0OMEHE 2

BEILIECTB.
11. | IIpobnemsl OMOXUMHYECKOU 3

SKOJIOTHH.

HToro 34 - 11 -
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11

12

14

TEMATHYECKOE INTAHUPOBAHHUE

HaumeHoBaHue pa3jaesia 4 TeM

Koau-
YeCcTBO
4acoB

Bgenenue (14)

llosmopHulil UHCMPYKMA’C NO MeXHUKe
bezonacnocmu. OOIIME TPEICTABICHUS O
B3aUMOCBSI3M OOMEHA BEILIECTB B KJIETKE.
YPOBHU peryisiuu oOMeHa BEeIecTB

benku (44)

benku. Cocras, knaccudukarus. Ou3nko-
XUMHUYECKHE CBOMCTBA M (PYHKIINN OCITKOB.

[Tentuael. [Ipupoaubie nenTuabl, UX
buznonornueckoe 3Ha4eHNUE U UCIIOIb30BAHHE
B KQUECTBE MEAULUHCKHX MPEIAPATOB.

[IpakTryeckas padora Nel. «Pasnenenne
AMUHOKHCIIOT METOIOM PaCIpeICIUTEIbHOM
xpomarorpaduu Ha Gymare».

[Ipaktrueckas pabora Ne2. [IpuroToBiieHHe
pacTBopa 0eska (IMYHOTO aNbOYMHUHA).
Paznenenne 0emKOB KypHHOTO SIHIIA 110 UX
pacTBOopuUMOCTH. JleHaTyparus 0eIKoB.

®epmenTsl (49)

®epmenThl. CBolicTBa (hepMeHTOB. CyIIHOCTD
(bepMEeHTaTUBHOTO KaTaJln3a.

®epmenTsl. [Ipumenenne B menunune,
MEXaHU3M JIeHCcTBUA. 3HaueHHe (PEpMEHTOB B
0OMEHE BEIIEeCTB B OpraHU3Me.

[TpakTtuyeckas pabora Ne3. «CpaBHUTENbHBIN
aHAJINU3 MPOJYKTOB KUCIOTHOTO U
(bepMeHTaTUBHOTO T'MJIPOJIN3A - U
NOJIMCAaxapua0B (Ha IpUMepe caxapo3sl U
Kpaxmaia.

[IpakTudeckas pabora Ne4. «Bnusinue Ha
AKTUBHOCTH (pepMEHTOB TeMIieparypsl, pH,
AKTUBATOPOB M UHTHOUTOPOB.

Hara = Jlara
mianu- (¢axkru- Ipumeuyanue
pyemasi 4eckasi

BuTaMHHBI M HEKOTOpBbIE ApYyrue OMOJIOrH4YeCKH AKTHBHbIE coenHeHns (34)

Buramunsl. Kiaccudukaiys BUTAaMUHOB.
VYuacTre BUTAMAHOB B OOMEHE BEIIECTB.

[TpakTuueckas pabora NeS. «KauecTBEHHBIE
peakli Ha BUTAMUHBI.

PazHo0Opasue 6MOIOTrHYeCKH aKTUBHBIX
COeTUHEHNN

1
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25

26
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HykJ/iemHOBBIE KHCJIOTHI H UX 00MeH (4 )

Hyxnennossie kucnotsl. Knaccudukanus. 1
CocTaB U CTpOoEHHUE.

JHK, PHK pa3nuuHbIX BUIOB. 1
[Ipaktuyeckas padora Neb. «Brl nenenue 1
PUOOHYKIICOTIPOTEUHOB U3 JPOXIKEI»

[loemopnblii UHCMPYKMAdiC o MmexHuKe 1
bezonacnocmu.

[IpakTiueckas pabora Ne7. «KadyecTtBeHHOE
OnpeJIelIeHHE MPOAYKTOB THIPOJIN3a
PUOOHYKJICOTIPOTCHHOBY.

Pacnaa u 6mocunTe3 6e1KkoB (3 1)

Pacrian u OuocunTe3 6enKkoB. DEepMEHTHI, 1
OCyIIecTBIsIoNIre pacmay 6enkos. [lepBuunbie
1 BTOPHUYHBIC aMUHOKHCIIOTHI.

[IpakTrueckas padbora Ne8. DH3UMATUYECKUNA 1
METOJI BBIAEIIEHUS U KOJIMUYECTBEHHOTO
OTIPE/ICTICHUS MOYEBUHBI.

Koz 6enkoBoro cunresa. OcobeHHOCTH 1
TEHETUYECKOTO KOJ[a MUTOXOHIPHN U
XJIOPOILIACTOB.

YraeBoabl 1 ux 00MeH (4 1)

Knaccuduxarnus yriaeBonos. [lonucaxapusl, 1
WX CTPYKTYypa U MpeCTaBUTENH (TJINKOTEH,
KpaxmaJ, KlieT4aTka, XuTHH). OyHKIun

YIJIEBOJIOB.

OO6meH yrineBojoB. ['mukonus. CriuproBoe 1
OpoxxeHue. [leiicTBUe 3TaHONIA HA OPraHU3M

YeIoBeKa

[TpakTrueckas padora Ne9. Brinenenue 1

TJIMKOT€HA U3 NIEYCHU )KUBOTHBIX.
ConocraBieHue CTPyKTYphl TITUKOTE€HA U
Kpaxmaa.

[Ipaktuueckas padbora Nel(. «KayecTBeHHEIE 1
pEaKIUU Ha YTIICBOIBIY.

JIlunuasl 1 ux oomeH (4 4)

JIuttnapl. PU3UKO-XUMHUYECKHE CBOMCTBA 1
JUnuUIoB. buonornueckoe 3HayeHHUE

OO6meH xupoB. Hapyiienus B oOMeHe KUpOB. 1
O>KHUpEeHUE U ero MPUYHHEI.
Bocku, ux crpoenue, pyHKIUU U 1

npenctaButenu. CTpykTypa u GyHKIHH
crepouaoB. buonornyeckas poiab
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28

29
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16

dbochomunumoB

[Ipaktuueckas pabora Nell. I'maponus xupoB 1
10| ICVCTBUEM JIMIIa3bl. BiausiHue xemuun Ha
AKTUBHOCTD JIMIIA3bI.

buosornuyeckoe okucaenne u cuures ATD (2 v)

PazHoo0Opasue GpepMeHTOB OMOIOTHYECKOTO 1
okucienus. Karanasa u e€ poius B 3amure
OpraHu3Ma OT aKTUBHBIX ()OPM KHCIIOPO/A.

Ctpoenue npotoHHO ATda3bl U BEpOsSTHHIC 1
MexaHu3Mbl cuHTe3a ATO

I'opmoHBI M UX PoJib B 00MeHe BelecTB (2 4)

Knaccudukamms ropmonos. Mexanusm 1
JICHCTBHSI CTEPOUIHBIX TOPMOHOB.
XapakTepuCTHKa HHCYJIMHA, TOPMOHA POCTA.

Caxapnblii 1uabeTt u ero Buabl. Punusunr- 1
¢dakTopsl ropmoHOB [IpumMeHeHre TOPMOHOB B
METUIIHE.

IIpo6.1eMmbl GMoOXUMHUYECKOH IK010THH (4 1)

JKOJIOT0-0MOXMUMHUYECKHAE B3AUMOJIEUCTBUS C 1
Y4aCTHUEM Pa3IMYHbIX TPYIIIT OPraHU3MOB:
MHUKPOOPTaHH3MOB, TPUOOB, BBICIITNX PACTECHUH,

YKHBOTHBIX.
AHTpONOreHHbIE OMOAKTHBHBIC BELIECTBA U 1
po0IeMbl XHMUYECKOTO 3arpsi3HEHHS

O6uochepsl.

Cemunap Ha Temy «[Ipo6remMbl OMOXMMUYECKOI 1

skoJioruny. O000IIEHNE U CUCTEMATH3 AN
3HAHUU 0 Kypcy «bHOXUMUS 1 METUITTHAY
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