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ITosicHuTeIbLHASA 3aNMUCKA

Pabouas mporpamma sneKTUBHOTO Kypca «buoxumus» coctaBiena ans 10-11
KJIACCOB B CBSI3M C BBIOOPOM YYalIMXCsl €CTECTBEHHO-HAYYHOIro mpoduis
oOydyeHHs: Ha OCHOBe aBTOpckoil mporpammsl Bomoaunoit I'.b. (OcHOBBHI
OMOXUMHUHU. OJEKTUBHBIK Kypc MpOoPUIBLHOTO OOydeHus. XuMHs: YydyeOHOe

nocobue/ABTop u coct.: Bononuna I'. b., Kptoukosa H. H., Yepnukosa C. B. -
Tam6oB: TOUIIKPO, 2009.)

Kypc paccuntan Ha npoBezeHue 2 4acoB B Heaelo. Beero 68 yacos B 10 kiacce u
68 vacos B 11 kiacce.

HJIaHI/IpyCMbIe Pe3YJIbTATBI OCBOCHHUS 3JICKTUBHOI'O Kypca «bunoxumusa»
ITo 3aBCPIICHUHN KypCa ydalqueCa T0JIKHBI OBJIAJICTh CIICAYIOIMUMHA PE3YyJIbTaTaMU:

JINYHOCTHBIE PE3YJIbTATHI.

1. 3nanue u nowumanue: OCHOBHBIX HCTOPUYECKHX COOBITHM, CBSI3aHHBIX C
Pa3BUTHEM XUMHH; JTOCTUKEHUN B 00JIACTU XUMHUH U KYJIbTYPHBIX TPATUIIAN
CBOCH cTpaHbl (B TOM YHCII€ HAy4YHBIX); OOIIEMUPOBBIX JIOCTHKEHHUI B
00JIaCTH XUMHUU; OCHOBHBIX NMPHUHIUIIOB W MPABHUJI OTHOIICHUS K MPHUPOJIE;
OCHOB 3JI0pOBOTO 00pa3a >KM3HU M 3J0pOBbECOEPETaolInX TEXHOJIOTUM;
MpaBWJ TIOBEJICHHS B  YPE3BbIYAMHBIX CHUTYyalUsIX, CBSA3AHHBIX C
BO3JICMCTBUEM Pa3JIMYHBIX BEIIECTB; OCHOBHBIX TIpaB M OOS3aHHOCTEU
rpakaaHuHa (B TOM 4MCJI€ OOyYarollerocs), CBSI3aHHBIX C JIMYHOCTHBIM,
npoeCCUOHAIBHBIM W KM3HEHHBIM  CaMOOTIPENICICHUEM; COLMAIbHOM
3HAYMMOCTH ¥ COJIepKaHus Mpodeccuii, CBI3aHHBIX C XUMHEH;

2. 4yecmeo 20po0ocmu 3a POCCHICKYI0 XUMHUYECKYI0 HAyKy W JOCTHKEHUS
YUEHBIX; YBOXKCHUE U MPUHATHE JOCTWIKEHUN XUMUU; JIIOOOBb U OepekHOE
OTHOLIEHHUE K IPUPOLE; YBAXKECHUE U YUET MHEHUMN OKPYKAIOIINX K JTUYHBIM
JOCTHXKECHUSAM B U3YYEHUH XUMUU;

3. mpusHanue NEHHOCTH COOCTBEHHOTO 3/I0POBBS U 30POBbS OKPYKAIOIIUX
Jt0JIed; HeOOXOAMMOCTH CaMOBBIPAKEHHUSI, CaMOpeaIn3alui, COLUAIBLHOTO
IIPU3HAHUS;

4. oco3naHue CTEIICHH TOTOBHOCTH K CaMOCTOSTEIILHBIM MMOCTYIIKaM H
ﬂeﬁCTBHHM, OTBETCTBCHHOCTH 3a UX PE3YJIbTAThLI;

5. nposenenue YKOJIOTHYECKOTO CO3HAHMS, JTOOPOKEIAaTeIbHOCTH, JTOBEPUS U
BHUMATEIILHOCTH K JIFOJSM, TOTOBHOCTH K COTPYAHUYECCTBY; NWHUIIMATHBBI U
T10003HATEILHOCTH B M3YYEHHWH BEIICCTB W IMPOIECCOB; YOCKICHHOCTH B
HEOOXOJMMOCTH Pa3yMHOTO HCITOJNB30BAaHUSA JOCTM)KCHHH HAyKH |
TEXHOJIOTHH;



6. YMeHue YCTaHaBJIMBATL CBA3U MCKAY LCJIbIO U3YYCHUA XUMHUWU U TCM, JIA

4€ero 39TO HYXHO, CTPOUTb KU3HCHHBLIC U HpO(l)eCCI/IOHaJ'II)HI)Ie IIJTaHbI C
YU€TOM YyCIICITHOCTH U3YUCHHA XUMHUHN U COOCTBEHHBIX IIPHUOPUTCTOB.

MeTanpeaMeTHbl€  pe3yJbTaThl. MGTaHpeI[MGTHBIC PE3YIbTAThl  BKIOYAIOT
OCBOCHHBIC O6y‘—IaIOHII/IMI/IC$I MCKIIPCAMCTHBIC TIIOHATHA W  YHHBCPCAJIBLHBIC
y‘-Ie6HI)I€ I[GI\/JICTBI/IH (peFYJISITI/IBHI)IG, ITO3HAaBaTCJILHEBIC, KOMMYHI/IKaTI/IBHI)IG).

Pecynamuenvie YV/I:

1.

YMeHHne CcaMoCTOSTEIIbHO OIIPpCACIIATE ILCIIN 06y‘1€HI/I$I, CTaBUTb H
q)OpMYHI/IPOBaTB HOBBLIC 3a1a4U B yqe6e 1 MO3HABATECIbHOM ACATCIBbHOCTH,
pasBUBAaTb MOTHUBBI U HHTCPCChI CBOCH MO3HABaTEJIbHOM ACATCIIBHOCTH.

YMeHne caMOCTOSTENbHO IUIAHUPOBAaTh MYTH JOCTHXKEHHS II€JIeid, B TOM
YHUClie albTepHATHBHBIC, OCO3HAHHO BBIOMpPATh HambOosee 3(PEeKTUBHbBIE
CI0cOObI penieHns y4eOHBIX U M03HAaBATEIbHBIX 3aa4.

YMeHue COOTHOCHTh CBOM JICMCTBUS C IUIAHUPYEMBIMHU PE3yJIbTATaAMH,
OCYIIECTBIISITh KOHTPOJIb CBOEH JIESATEIBHOCTH B MPOLECCE TOCTHKCHUSA
pe3yibTara, ONpeaeNaTh CIOCOOBI ACHCTBHI B paMKaxX IPeIOKCHHBIX
yCIoBUH U TpeOOBaHUH, KOPPEKTUPOBATH CBOU JICHCTBHUS B COOTBETCTBHUH C
W3MEHSIONIEHCS CUTYalluEN.

YMeHnue OLCHMBATb IIPABHUJIBHOCTH  BBIIIOJIHCHUSA yqe6H0ﬁ 3aJa4u,
COOCTBEHHEIC BOBMOKHOCTH €€ PCUICHUA.

Bnanenue ocHoBaMM CaMOKOHTPOJISl, CAMOOIICHKH, TMPUHSATHUS PEIICHUA U
OCYILECTBJICHUSI OCO3HAHHOTO BbIOOpA B y4EOHOI U MO3HABATEILHOM.

lloznasamenvnovle YV/I:

1.

YMeHue ompenensTh MOHATUS, CO37aBaTh OOOOIIEHUS, YCTaHABINBATh
aHAJIOTUH, KIAacCU(UIIMPOBATh, CAMOCTOSITEIHLHO BHIOMpPATh OCHOBAaHUSA H
KpUTEpPUH MJisi KiacCU(HUKaIMK, YCTaHABIMBATh NMPUYUHHO-CIICICTBEHHbBIC
CBSI3U, CTPOUTH JIOTHYECKOE PACCYKJICHHUE, YMO3aKItIOUeHne (MHIyKTUBHOE,
JEeTyKTUBHOE, 110 aHAJIOTUH) U JIeJIaTh BHIBOJIBI.

YMeHue CO3JaBaTb, IPHUMCHATbL H HpCO6p3,3OBBIBaTB 3HAaKNM MW CHMBOJIBI,
MOACIHU KU CXCMBI IJIA pCHICHUA y‘-Ie6HBIX H ITO3HAaBATCJIbHBIX 3a4a4.

CMBICIIOBOE UTEHHUE.

@opMUPOBAHME H  PA3BUTHUE HKOJOTHUYECKOTO  MBILUICHUS, YMEHUE
IPUMEHAThL €T0 B IMO3HABATEJIBHOM, KOMMYHUKATUBHOM, COLMAJIbHOU
MIPaKTHKE U MPO(EeCCHOHAIBPHON OPHUEHTAIIHH.

Pa3zBuTre MOTHUBALIUM K OBJAJCHUIO KYJIbTYPOH AKTHUBHOI'O MCIIOJIb30BAHUSA
CJIOBapeu U IPYrux MOUCKOBBIX CUCTEM.

Kommynukamuenvie YV/I:



1.

YMeHue OpraHu3oBbIBaTh Y4eOHOE COTPYJHHYECTBO M COBMECTHYIO
JESATEIbHOCTh C YUUTENIEM U CBEpCTHUKaMU; paboTaTh MHAMBUIYAIHLHO U B
rpynmne: HaxoAWTh oOllee penieHrue M paspeniaTh KOHQIMKThI HAa OCHOBE
COrJacoBaHWsl  MO3MIMHA W ydeTa  HWHTEpPEcoB;  (POpPMYIHUPOBATH,
apryMEHTUpPOBATh U OTCTAaUBAaTh CBOE MHEHUE.

YMeHHE OCO3HAaHHO MCIIOJIb30BAaTh PEUYEBBIE CPEACTBA B COOTBETCTBUU C
3a7a4ei KOMMYHMKAIlMM JUISl BBIP@XKEHHSI CBOMX YYBCTB, MBICIEH H
NOTPEOHOCTEN MJI TUIAHUPOBAHMSI M PEryJSILUH CBOEW JI€ATEIbHOCTH;
BJIAJICHUE YCTHOMW M IIMCBbMEHHOM DPEYbI0, MOHOJOTMYECKOW KOHTEKCTHOM
peublo.

®opmHUpoBaHUE U Pa3BUTUE KOMIIETEHTHOCTH B OOJACTH HCIIOJIb30BAHUS
MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHouoruil (MKT).

Ilpeomemmnuwie pe3yromamoi:

1.

lipu

3HaTh XapaKTECPHCTHKY OCHOBHBIX KJIACCOB COCIMHCHHMM, BXOJSAIIUX B
COCTaB JKMBOM MAaTEpUH; BaKHEUIINE pa3aeiabl OWOXMMHH: OCINKH,
(bEepMEHTBI, JIMIHIBI, HYKJICUHOBBIC KHCIIOTBI, BHUTAaMHHBI; OCHOBHBIC
IPUHITUIBIL, JIGKAIUE B OCHOBE KOJHMYCCTBEHHOIO M KAYCCTBEHHOTO
aHajn3a;

ONpEeAEsATh NPUHAMICKHOCTh BEHIECTB K  ONPEACICHHOMY  KJIAcCy
COCJIMHCHUM;

MPOBOAUTH KaU€CTBEHHBIE Peaklnu Ha OeNiku, (PepMEHTHI, BATAMUHBI;
HaOJII0/1aTh U BECTU IPAMOTHBIC 3aNIMCH HAOJI01AEMBbIX SBICHUM;

IMPOU3BOAUTDH CpaBHHTCHBHBIﬁ aHaJIM3 IIOJYYCHHBIX PC3YJIbTATOB, ICJIATh
BBIBOJBI.

uzydeHuu OAHHO20 Kypca yuawjuecsa nowydant 603MOIINCHOCMb Zle69fC€

NO3HAKOMUmMCA C!

1.
2.

6.

CYIIHOCTBIO OMOXUMUH U MCIUIMWHBI KaAK HAYKH;

OCHOBHBIMHU dTaramMu OHOCHHTE3a OejlKa B DYKAPUOTUYECKOU KIIETKE —
TPAHCKPUIIUIO U TPAHCIISIIHIO;

peakiMeil KJIeTOK Ha BO3/I€MCTBUE BPEIHBIX (PAKTOPOB CPEAbI;
3aBUCUMOCTBIO ITPOSIBIICHHS T€HOB OT YCJIOBHUI OKPYXAIOILIEH CPEbI.

CTPOCHHEM OHOJOTUYECKUX OOBEKTOB: KJIETKH, TEHOB U XPOMOCOM,
HEOPraHUYECKUX M OPraHUYECKUX BEIIESCTB KIICTKH;

npolieccaM MeTadoIn3Ma.

Coaep:xaHue 3JIEKTHBHOIO Kypca

10 kiaacce



BBenenue (2 yac).

buoxumus kak Hayka. Wcrtopus pa3Butus Ouoxumuu. Poib oTedecTBEHHBIX
YYEeHBIX B pa3BUTHH OnoxumuM (padotel A. . Jlanunesckoro, H. U. Jlynuna, A.
H. baxa, B. A. Durensrapara, A. H. benozepckoro, A. C. Cnupuna, 0. A.
OsuunnHukoBa, B. I1. CkynaueBa u 1p.). B3auMocBs3b OMOXUMHUM C MOJIEKYJISIPHOM
ouosiorueit, OMoPpU3NKONH U OMOOPTaHUIECKON XMMUEH.

3HadyeHne OWOXWMHUHM ISl Pa3BUTHA OWOJOTHH, MEIUITUHBI, OWOTEXHOJIOTHH,
CEIbCKOTO0 XO3SMCTBA, TICHETUKH U DOKOJOTHH. MeToasl OHOXMMHUYECKHX
WCCIIEIOBAHUMN U UX XapaKTEPUCTHUKA.

Boaa u e€ posib B Omosiornuecknx cucremax (3 yaca).

Bona B Ounocdepe. BzanmocBsi3b ABYX BOJHBIX CHUCTEM — BHYTPEHHEH Cpeibl
Opranu3mMoB U1 MupoBoro okeana. Boma B ku3Hu yenoBeka. OU3MKO-XUMUYECKHE
cBoiicTBa BOoAbl. DYHKIIMU BOJBI B KJETKE. Poiib BOJBI B MOBPEKACHUHN KIETKH.
Brinenenue BOBbL.

buoreHnbie 3j1eMeHTHI M UX coeUHeHHUd (8 yacoB).

Teopus. Knaccudukanuss 1 pacnpocTpaHEHHOCTh XUMHUYECKUX DJIEMEHTOB B
opranu3me u4enoBeka. OpraHoreHbl. MeTamibl XKU3HU. BUOTEHHBIE 3JIEMEHTBHI.
MakposnemenTsl. MukpoasiemeHnTol. ['omeocta3. Bomopon um ero coenuHeHus.
Oynkuuu  Boabl.  CBs3aHHas, cBoOoaHas  Boaa. CTpyKTypupoOBaHHas,
JeCTPYKTypUpOBaHHas BoAa. Tskenas Bona. JuctuinmupoBanHas Boja. YTIepos U
ero coenunenus. Okcua yraepona (IT). O6mennsiit mexanusm. Kucnopon, cepa u
ux coenuHeHus. bronorndeckoe okucienue. I[lepokcua Bomopoma. Azot, Gochop
u nx coenuneHus. Ammuak. Okcup azora (I). Oxena azora (IT). Oxenn azota (LL).
Hutputsl. Oxcun azota (IV). Okcun azora(V). HutpaThl. ATOMBI TajJlor€HOB U UX
COEIMHEHUSI. OKHUCIUTENBbHO-BOCCTAHOBUTEIBHBIC CBOWCTBAa  TaJOTCHOB.
KucnotHo-ocHOBHBIE CBOWCTBa TanoreHoB. KomrmiekcooOpasyroriue CBOMCTBa
rajJjior€HoOB.

IIpakTuka. Ha  ocHOBaHMM  CTpO€HHA  aToMa  OUOTEHHBIX  3JIEMEHTOB
MPEANOJIOKEHNE O BO3MOXKHBIX XUMHUYECKUX CBOMCTBAaX, (PU3MOIOTHUYECKON POIU
st opranm3ma.  KapOokcuremornoown.  Oxcuremornio6un.  ['umokcus.
['unepokcus. dusnonornyeckas poyib cepbl. Jle3nHduimpyronme cBONCTBA CEPHI.
dusnonoruyeckas posb pochopa. buonoruueckas posib U IPUMEHEHUE TaIOTEHOB
Y UX COCIMHEHU B MEAULIMHE.

CocTaBJieHHE CXeM KPYroBOPOTOB OMOT€HHBIX JIEMEHTOB B mpupoze. Kpyrosopot
BOJBI B mpupojae. Kpyrosopot yriiepoga B npupojae. KpyroBopor kuciopoaa B
npupone. Kpyrosopor cepsl B mpupoae. KpyroBopor aszora B mpHpoJe.
Kpyrosopot dochopa B mpupose.

Ilpakmuuecxas pabomoi. 1.IIpocmetiwue cnocobvl ouucmku 800bl U3 NPUPOOHBIX
UCMOYHUKOB.

buoneoprannueckass xumusi u Mmeguuunna (10 uacos).



Teopusi. usnosiornueckass M MATOJIOTHYECKAs POJb HEKOTOPBIX 3JIEMEHTOB B
opranuzMme. buoHeopranmdeckas XuUMUA. XUMHUYECKHE PEAKIUU B KUBOM
opranuzme. CoenMHEHHMs METaUIOB B opranu3me uyenoBeka. CojnepikaHue
METaJVIOB B KOMIIOHEHTaX KPOBH 3/I0POBOTO yesnoBeka. HaxoxaeHue B opranusme.
Kanuii-HaTpueBblidi  Hacoc. Ponre  womoB K'm Na'B  opranmsme.
KommnekcoobpaszoBanue kanus ¢ pepmeHTamu u cyoctparamu. CTpoeHUE MarHus
¥ xanbuus. Haxoxmenue B opranusme. Pons monos Mg?" u Ca?' B opranusme.
KommiekcooOpa3zoBanue wmarHuss u  Kainblus. (OCOOEHHOCTH KOMIUIEKCHBIX
COEJIMHEHHUH, o0pa3yeMbIxX METaJUIAMH. buonoruueckue byHKIIH
MeTauionpoTenHoB. CTpoeHue mMapraHia u MoiubaeHa. KommiekcoodpazoBanue
Mapranima u MoiubmeHa. Haxoxxnenme B opranmsme. KommiekcooOpazoBaHue
xene3a W kobambra. Haxoxnenwe B opranuzme. CTpoeHHe MeAW U IUHKA.
Haxoxnenue B opranuzme. Poiabp HOHOB MeIW M I[MHKaB OpraHU3ME.
KomnnekcoobpazoBanue meau u nuHka. [lotpe6HOCTh opraHu3Ma B HOHaX MEIU U
nuHKa. OCHOBHBIE IPOSBIICHUS HEIOCTATKA U M30BITKAa KATHOHOB MEAM U LIMHKA.

IIpakTuka. PaboTta co cnpaBoYHOU JUTEPATypOd MO OMPENEICHUIO MPErnapaTos,
MPUMEHSIEMBIX B MEIUMLIMHCKONW mpakTuke. Ilpemaparsl kanmusa W HaTpus,
NpUMEHsSIEMblE B MEIUIMHCKOM TipakTuke. [lpemaparbl MarHus U Kajablus,
MpUMEHsSIEMbIE B MEIUIIMHCKOU TpakTuke. [IpenapaTel MapraHiia, mpuMeHsieMbIe B
MeIUUMHCKOM mnpakthke. [lpenaparsl »kene3a W KoOanbTa, NPUMEHSEMBIE B
MEIUIMHCKOW TmipakTuke. I[lpemapatel Meau ¢ I[MHKA, TMPUMEHSEMBIE B
MEJIULIMHCKOW MPAKTUKE.

BrisiBienue HEOOCTAaTKa " n30bITKAa MOHOB METAJIJIOB Ha OpraHu3M 4YCJIOBCKA.

[TorpebHOCTL Opranm3ma B noHax K u Na*. OcHOBHBIC MPOSIBIICHUS HEJOCTATKA U
M30bITKA KATHOHOB KanMsi W Hatpus. I1oTpeOHOCTH opraHu3Ma B MOHax Mg?* m
Ca?". OCHOBHEBIE ITPOSBICHHS HEJOCTATKA M M30BITKA KATHOHOB MATHHUS U KAIIbIIHS.
Ponb nonoB Mn?* u Mo?* B opranmsme. IloTpeOHOCTE opranusma B HoHax Mn?*
Mo0?*. OCHOBHBIE INIPOSIBIEHHS HEIOCTATKA M M30BITKA KATHOHOB MAapraHima H
MonuOaeHa. Ponb WOHOB kene3a W kobanbraB opranusme. IloTpeOdHOCTH
OpraHM3Ma B HMOHax jkeje3a U KoOajbTa. OCHOBHBIE MPOSIBICHUS HENOCTaTka U
n30bITKAa KaTUOHOB kee3a U kobanbTa. [lorpedHOCTh Oprann3Ma B MOHAX MEIU U
uHKa. OCHOBHBIE MPOSIBICHUS HEAOCTAaTKa M M30bITKAa KATHOHOB METU M LIMHKA.

Ilpaxmuuecxue pabomuwi: 1.Ilonyuenue KOMNIEKCHbIX COCOUHEHU.
2. H3yuenue cocmaesa npenapama « Depponnexcy.

Pemienue 3agau no oo1en XUMHH c MEIUKO0-0HO0JIOrHYeCKO
HANPaBJEHHOCTHIO (4 uaca).

IIpakTuka. KommuectBo BemectBa. Moisib. Monsipaas Macca. CtpoeHue siapa
atoma. Heurtponsl. IIpoTtonsl. DnekTponsl. M30Tonel. Pemenne 3agau mo teme «
KonunuectBo BemecTBa» u «CTpOCHHE aTOMay.

Pemenue 3ana4 no teMe «JIEKTPOIIU3».



MaccoBast gois snementa B (opmyne. Pacuersl mo xumuueckum Gopmyiam.
BbiBog (OpMysIbI XMUMHUYECKOTO COEAMHEHUS 10 HM3BECTHBHIM MAaCCOBBIM JIOJISM
3JIEMEHTOB.

PactBopsl. Macca pactBopa. O0bEM pacTBopa. MaccoBasi J0Jii pacTBOPEHHOTO
BemecTBa. [lmoTHOCT pacTtBOpa. MossipHas KOHUEHTpauus. PemeHue 3amad 1o
TeMe « PacTBopb1». Pacuersl o ypaBHEHHUIO peakivu.

XuMus B A0MAaIlIHel anTedke (2 yaca).

Teopusi. JlekapcTBeHHbIE CpelcTBa NEPBOM momomid. JIeKapCTBEHHBIE CpENCTBa
JUI. TpreMa BHYTpPb. JIekapCTBEHHbBIE CpeNCTBA MJI1 HAPYKHOTO TNPUMEHEHUS.
[lepeBA304yHbIN MaTEPUal, CPEACTBA OCTAHOBKHA KPOBOTCUCHMUSI.

llpakmuueckue pabombi: 1. U3yuenue ceoucmes CaTUYUIo8oU u
ayemuaCcatuyuio80u KUCiom.

O0pa3 :xu3HMU U BpeHble NPUBBIYKHU (6 4acoB).

IIpakTuka. [logroToBka npe3eHTaluii Mo 370poBOMYy 00pa3y >ku3HU. PakTopBl,
BIIMSIONIME HA 3J0pPOBbE UEJIOBEKA. 30POBbIN 00pa3 xu3Hu. [IpaBuna 310poBOro
oOpa3za xu3HH. 3aHATus pU3nYeCcKoil KynbTypoil. PanimonansHoe nutanue. Jlnunas
rUrueHa. 3akanuBanue. OTKa3 OT BPEJHBIX TPUBBIYEK.

CocraB TabayHoro japiMa. MexaHu3M JeHCTBHS HUKOTHHA HAa OPraHW3M YesloBeKa.
Biusitaue BemiecTB TabadHOro JbiMa Ha JKM3HEHHO BaXXHBIE CHCTEMbI OpPraHOB
yeoBeka. 3aboJieBaHUs, BbI3bIBaeMble KypeHueM. IlaccuBHOe KypeHue. MeToapl
n30aBJIeHUS OT TAOAYHOU 3aBUCHUMOCTH.

JeiictBue ankorosisi Ha opraHu3M. l[laryOHoe BiMsSHHME aJIKOTOJS Ha CHUCTEMBI
OpraHOB 4eJIOBE€Ka. AJIKOroJM3M U MpoOJEeMbI, KOTOpblE OH BBI3bIBAET.
Herpananus amaHocTy. IlepBas moMols Ipy OTpaBICHUH AJTKOTOJIEM.

I'pynnel HapkoTHyeckux BewiectB. Hapxomanus. duszndeckas 3aBUCHUMOCTb OT
HApKOTHKOB. ['yOWTeNnbHOE BIMSHUE HAPKOTUYECKUX BEIECTB HA OPraHu3M
YeJoBeKa.

TemaTHuyeckoe NJIAHUPOBAHUE

No Ha3zBanmue pasaena (0s10ka) Kou- N3 HUX KO0JI-BO 4aCOB,
OTBEJ€HHbIX HA IPAKTHYECKYI0




n/n BO YacTh U KOHTPOJIb
acoB | yagop. MPAaKT. KOHTP.
pao. pao. pao.
1. | BBeneHue 2
2. | Boma u e€ ponb B OMOTOTHYECKUX 6
cucTeMax
3. | buoreHHsIe 3IEMEHTHI U UX 16 1
COE€IUHEHUS
4. | buoneoprannyeckas XUMHs U 20 2
MeIUIIMHA
5. | Pemenue 3amay no oOen XuMuu 8
C MEIMKO-OMOJIOTHYECKOMN
HaIPaBJICHHOCTHIO
6. | XuMusa B JOMAaIIHEH alITEUKE 4 1
7. | O6pa3 KU3HU U BpEAHbIC 12
TIPUBBIYKH
HToro 68 - 4 -

ConepskaHue 3JIEKTUBHOTO Kypca
11 kace
B3aumocBsi3b U peryJisinius 00MeHa BelecTs (2 yaca).

OO1mue mnpencraBieHUss O B3aMMOCBS3M OOMeHa BellecTB B KieTke. lloHsTue o
KJIFOUEBBIX MeTabonuTax. B3anMocBsi3b OETKOBOIO M HYKJIEMHOBOTO OOMEHa,
3HAUEHUE PETYJATOPHBIX OenkoB. B3auMocCBsA3b yrieBogHOro u  OEIKOBOTO
oOMeHa. BzauMocBs3b 0OMeHa yTiieBO0B | JIUIIHIOB.

YpoBHU peryisaiuu oOMeHa BEIIeCTB: KIJIETOYHBIN, OopraHu3MeHHbIH. OCHOBHBIC
MEXaHU3MBl PETYJISAIMU OOMEHa BemecTB B KieTke. OpraHu3MeHHBI ypOBEHb
perynsiuu. 'opMoHaIbHas peryJisiiius 0OMeHa BEIIECTB.

Bejiku (8 yacos).

Ponp OenkoB B TMOCTpOEHWHW W (PYHKIIMOHMPOBAHWM JKHUBBIX  CHCTEM.
AMHMHOKHCIIOTHBIH cocTaB OenkoB. [IoHATHE O MPOTEMHOTEHHBIX aMUHOKHCIIOTAX.
Croco6 cBsi3u aMUHOKHUCIOT B OenkoBoit mosekyne. [lemtuapl. Ilpupomnbie
nenTuasl  (TIyTaTHOH, BA3OMPECCHH, JHKe(MANWHBI, SHIOPPUHBI U 1p.), HUX
(bU3MONIOTHYECKOe 3HAUYCHWE U HCIOJIh30BAHWE B KAYECTBE MEIUIIMHCKUX TIpe-




napaToB. XMMUYECKUA CUHTE3 MENTHIOB 33JaHHOTO CTPOEHHUS U BO3MOYKHOCTH UX
npuMmeHeHus. CTpykTypa OeIKOBBIX MOJIEKYJ.

[lepBuyHas cTpykTypa OenkoB. [IpHHIMIBI U METOIBI ONpENeNeHUs MEPBUYHOM
CTPYKTYpbl OeiKka. ABTOMAaTUYECKHE M MOJEKYISPHO-TEHETHUYECKUE METO/IbI
ONpe/eNeHNs] TEePBUYHOM CTPYKTypbl. KommbioTepHble OaHKH JaHHBIX O
NEPBUYHON CTPYKTYpe OCIKOB. DBONIOIHUS IEPBUYHON CTPYKTYPHI OCIIKOB.

Bropuunast cTtpykTypbl OenkoB. CBsi3p NEPBUYHOW M BTOPUYHOU CTPYKTYD
0enkoBoil Mosekyinbl. Knaccudukanus OeIKoB M0 3IeMEHTaM BTOPUYHOU CTPYK-
Typbl. JIOMEHHBI NPUHLUI CTPYKTYpPHOW opraHuzauuu OenkoB. I[loHstue o
CTPYKTYPHBIX U (PYHKIIMOHAQJIBHBIX JIOMEHaX (Ha MpUMEPEe UMMYHOTJIO0YJIMHOB U
KaTAIUTUYECKHU AKTUBHBIX OEJIKOB).

TpernuHas cTpykTypa OenkoB. Tumbl cBsizeld, oOecrneunBarOlUX MNOIAEPKaHUE
TPETUYHOM  CTPYKTYpbl. JI[MHAMUYHOCTH TPETUYHOW CTPYKTYpbl  OEJIKOB.
[Ipenckazanre TPOCTPAHCTBEHHOI'O CTPOCHHS OCIKOB MCXOJs U3 WX MEPBUUHOU

CTPYKTYpBHI.

UerBepTruHast CcTpykTypa OenkoB. KOHKpeTHble MpUMEpbl YETBEPTUYHOM
CTPYKTYPBI OCJIKOB (T€MOTJIOOHH, JIAKTAaTICTHIpOreHas3a, KaTajiasa u Jp.).

Homenknatypa u knaccudukanus OenkoB. DyHKIMOHaNIbHAs Kiaccu(pUKaIus
OCJIKOB M XapaKTepUCTHKA OTAEIBHBIX TPYMI: CTPYKTYPHBIX, COKPATUTEIIbHBIX,
3aIMTHBIX, TOKCHYECKUX, peLEeNnTOPHBIX U PEryJISITOPHBIX. benkn
(METaIOTUOHEHUHBI, TeMOTJIOOMH W JIp.) KaK JETOKCHUKAHThl KCEHOOMOTHMKOB B
OpraHu3Me.

Ipaxmuueckue pabomol:

1. Pa3zoenenue amMuHOKUCIOM MeMOOOM PACNPEOeIUmenbHOU Xpomamozpagpuu
Ha bymace.

2. Ilpucomosnenue pacmeopa denxa (Auuroeo arwdoymuna). Paszoenenue dbenxkos
KYPUHO20 Aliya no ux pacmeopumocmu. Jlenamypayus 6eaxos.

®epmeHnThI (8 Yacos).

Pa3HoOOpa3ue KaTaJuTUYECKH AaKTHUBHBIX MOJeKyn. KaTanuTuuecku akTUBHbBIE
Oenku (9H3UMBI), KatanuThuyecku akTuBHble PHK (pubo3umbl), KaTaauTH4YECKU
akTuBHbIe aHTUTena (ab3umebl). Karanmutuueckas (yHkuus OenkoB. Paznuuus B
CBOMCTBax (PEpMEHTOB M KaTaJIu3aTOpOB HMHOW mpupoabl. CrnennduuHocTh
nerctBus ¢pepmeHToB. Ponb oreuectBeHHbiX yueHbix (M. II. IlaBnos, A. E.
bpaynmreiin, I1. A. DHrenbrapAT U Ap.) B pa3BUTHU SH3UMOJIOTUU. DEepMEHTHI
MOHOMEPHI (TPUIICUH, JTU30LIMM) U MYJIbTUMEPHI (TIIyTaTUOH-peayKTa3a). [lonstue
o kodepmenTax. KohepMeHTBI — IepeHOCUYMKHA BOJ0poaa U 3aekTpoHoB (HA/I,
HA®, ®A/L), u atomubix rpymn (AT, kopepment-A, HJD-caxapa).

MHuoxxecTBeHHbIE (OpMBI PEPMEHTOB U WX (DYHKIIMOHAIIBHOE 3HAUEHHE. 3HAUCHUE
UCCJIEIOBAHUSI MHOKECTBEHHBIX (OopM (EpMEHTOB i MEAUIMHBL. MexaHusm



neiictBusi  ¢pepMeHTOB. DepMeHT-CyOCTpaTHbIE KOMILJIEKCHl. AKTHBATOpPbl U
UHTUOUTOPBI (pepMEHTOB. BiusiHre KCEHOOMOTHKOB HA aKTUBHOCTH (DEPMEHTOB.

Homenknatypa u kinaccudukanus ¢epMeHTOB. [IpHHIMIBI  KiIacCUpHUKALUU
(bepMeHTOB.

[IpoMBITIUIECHHOE TIONYYeHWE W TPAKTHYECKOE HCIIOIh30BaHWE (DEPMEHTOB.
NMmMobunm3oBanHbie pepMeHTHI. [lepceKTUBBI MPAKTUYECKOTO HCIOIh30BAHUS
prOO3UMOB U a03UMOB /1711 OOPHOBI ¢ 3a00JIeBaHUSIMH YEJIOBEKa.

IIpakmuueckue pabomui:

1. Cpasnumenvuvlli aHanu3 npPoOyKmMo8 KUCIOMHO20 U GepMeHmamugHo20
2UOPONU3A OU- U NOJUCAXAPUOO8 (HA NpUMepe Caxapo3vl U KPaxmaia,).

2. Buusnue na axmuenocmv ¢hepmenmos memnepamypul, pH, akxmusamopos u
UHSUOUMOPO8.

ButamuHbBI U HEKOTOpPBbIE Apyrue OMOJOrMYEeCKH AKTHBHbIe coenuHenusi (3
yaca).

I/ICTOpI/IH OTKPBITUA BUTAaMHWHOB. Ponp BUTaMMHOB B MNUTAHWH 4YEJIOBEKA MU
JKHUBOTHBIX. ABI/ITaMI/IHO3BI, T'MIIOBUTAMHWHO3bI, TUIICPBUTAMHWHO3BI. CooTHolieHue
BUTaMHWHOB U KO(i)epMeHTOB.

JKupopactBoprMble BUTAaMUHBI. BUTaMMH A W €ro ydacTue B 3pUTEIIBHOM akTe.
Butamunsl D, K u E u ux ponas B oOMeHe BemecTB. BogopacTBOprMbIe BUTAMHUHBI.
Buramunelr Bi, By, Bs, Bg, B12, ux 3nauenue B oOmeHe BemiectB. Butamun C
(ackopOMHOBAs KHCIIOTA).

Pa3HoOOpa3sue  OMOJOTMYECKM  AKTUBHBIX  COCJUHEHUN:  AHTUBUTAMMHBI,
AHTUOMOTUKH, (DUTOHUMIBI, TepOUMUUABL, A€POJUAHTHI, POCTOBHIE BEIIECTBA
(BakHEHIIME MPEACTABUTEIN U MEXAHU3MBI IEUCTBHUS).

Ilpaxmuuecxkue pabomoi:
1. Kauecmeennvie peakyuu Ha 8UMAMUHDBL.
Hyk/1enHoBbI€ KHCJIOTHI U HX 00MeH (8 4acoB).

Hctopust OTKpBITUS M U3YUYEHHs] HYKJIEUMHOBBIX KUCJIOT, X XUMUYECKUH COCTaB.
XapaKkTepuCTHKa ITyPUHOBBIX U TUPUMHUINHOBBIX OCHOBAHUM, BXOJALIMX B COCTaB
HYKJIEHHOBBIX KHCJIOT. [Ba THIIA HYKJIEHHOBBIX KHCJIOT:
ne3zokcuprubonykiennoas kuciora (JIHK) u pubonyknennonas kuciora (PHK).
Pazmuuus mexnay JHK u PHK mo cocraBy riaBHBIX a30THUCTBIX OCHOBAaHUU,
MEHTO3aM, MOJIEKYJSIpHOM Macce, JIOKaldu3allMuh B KIETKE M (PYHKIUSAM.
[enTpanbublii moctynatr MosekysipHoit 6uonorun: JIHK — PHK — Genok u ero
pas3BUTHE.

Crpykrypa u pyukauu JJHK. Conepxanne JIHK B opranusme u mokanuzaimms ee B
Kietke (siapo, mutoxouapuu). Ilepuunas ctpykrypa JHK. IIpoekt «I'enom
yenoBeka». Bropuunas ctpykrypa [HK (momens k. Yorcona m @. Kpuka).



[Momumopdusm Bropuunoit ctpykrypsl JHK (A, B, C u Z-bopmsr JJHK).
Tpernunas ctpykrypa JHK. Csepxcnupamuzamus JIHK. W30biTouHOCTh U
koMiakTHocTh Mosiekys JJHK. Ctpoenue xpomaTuna.

Mytanuu B JIHK u dakTopsl, nx Bei3biBatonue. Penapanus ctpykrypsl JJHK u ee
3HaUCHUE A coxpaHeHus BumoB. HacmenctBennpie 3aboneBanms. PHK, mx
knaccudpukanus (TPHK, pPHK, MPHK). ®epmentst (PHK-nomumepasa, JHK-
nonumepasa, JJHK-nuraza) u GenkoBble (akTOpbl, yUaCTBYIOIINE B PEIUIMKALIUN
JIHK. OOpaTHast TpaHCKpUIILUS M €€ 3HAYEHHUE ISl CYLECTBOBAHMS BUPYCOB (Ha
npuMepe BHpyca HMMYyHOJehHUIIMTa 4YEJIOBEKa W BHUPYCOB TpUIINA) U
BHYTPUI€HOMHBIX IepecTpoek. [[oHATHE 0 MOJBHIKHBIX T€HETUYECKHUX IIEMEHTAX
Y UX 3HAYEHHH JIJIS1 IBOJIFOLIMM T€HOMOB.

IloHATHE O reHETUYECKOM MHXKEHEpUU. IIpUHIUIBI U cTpaTeruu MOJIEKYJISIPHOTO
KJIOHUpOBaHMS. JJOCTHKEHHSI M IEPCIIEKTUBBI MOJIEKYIISIPHON OMOTEXHOJIOTHH.

Ipaxmuueckue pabomoi:

1.BvlOenenue puboHyKieonpomeuHos u3z OpoAHcHCel.

2.Kauecmeennoe onpedenenue npooykmos 2uopou3a pubOHyKIeonpomeuHos.
Pacnan u 6nocunTe3 6eJIkoB (6 4acoB).

Pacman GenkoB. DepMeHTHI, OCYIIECTBISAIONIME pacnaa OenkoB. Metabomansm
amuHOKUCcH0T. KoHeuHble NpoOAyKTHl pacmana OeIKOB W TYTH CBSI3bIBAHUS
amMMuaka B opranusme. [yt HOBOOOpa3oBaHUsS aMHUHOKHUCIOT. AKTHBUPOBAHUE
AMHUHOKHCIIOT (cunHTE3 amuHoauwi-TPHK). Bo3moxHOCTB
nepenporpaMMUpPOBaHUS TPAHCIIALINH.

Kon 6enkoBoro cunteza. Mcrtopus ero otkpeitusi; padbotet M. Hupenbepra, C.
Ouoa, X. I'. KopansI u 1p.

Ipaxmuueckue pabomol:

1. DHusumamuueckuii memoo 6vlOeleHUs U KOAUUECMBEHHO020 ONpedeneHust
MOYEBUHDIL.

YrjieBoabl M MX 00MeH (8 yacoB).

Knaccudukamus yrmeBomoB. IIpocteie yrieBombl (MOHOCaxapuabl) U HX
npeacraBuTenu (pubo3a, riroKo3a, (GpykTo3a, rajgaktosa). CIOXKHBIE YriIeBOJIbI.
Hucaxapunsl (caxaposa, JlakTo3a, Maiibro3a). llomucaxapuabl, UX CTPYKTypa U
NpEACTAaBUTENN (TJIMKOTEH, Kpaxmal, KieTdaTka, XUTHH). DYHKIHMU YTIEBOJIOB
(oHepreTHUeckasi, mMeradonmueckasi, perenTopHas u 1p.). [ TMKOMpPOTEHMHBI Kak
JIE€TEPMUHAHTBI TPYIII KPOBHU.

O6men yrneBogoB. Ilytu pacnaga nonucaxapugoB. OOMEH NHPOBHUHOIPATHOM
KUCHOTHL. ['nukonus. CrnuproBoe OpoxeHue. JlelicTBHE 3TaHOJa HA OpPraHuU3M
yenoBeka. [lommpepMeHTHBIM KOMITIEKC OKUCIUTENBHOTO JAEKapOOKCHIMPOBAHUS
MUPOBUHOTPATHON KUCIOTHI. [[UKIT TpuKapOOHOBBIX U JUKAPOOHOBBIX KUCIIOT, €TO
3HauY€HHE B 0OMEHE BEIIECTB U 00ECIEYEeHNN OPraHr3Ma YHEPTUEH.



buocunres yrmeBomo. Ilonstne o mepBUYHOM OWOCHHTE3€ YIJIEBOJOB.
['mrokoHeorenes. buocuHTes 0JIMro- ¥ NoJINCaxapuaoB.

IIpakmuueckue pabomui:

1. Buvioenenue enuxocena uz neuenu xcusomuwvix. Conocmasienue CMpyKmypbol
2IUKOCEHA U Kpaxmaia.

2.Kauecmeennvie peaxkyuu na yeneeoobwi.
JInnuabl 1 uxX o6MeH (6 YacoB).

OOmas xapaktepucTuka W Kiaccuuranuss JunuaoB. CTpykTypa U QyHKIUH
aunuAoB. Ponb aunuaoB B mocTpoeHun Ouosnormdyeckux memOpaH. CTpykrypa U
(GYHKIIMM JTUIOTIPOTENHOB.

O6men xupoB. Pacman xupoB u (3-OKHCJIEHHE BBICHIMX >KUPHBIX KHUCIOT.
['MuokcumneBbId UK U €r0 POJib BO B3aMMOCBSI3M OOMEHA JIMIUIOB U YTJIEBOJIOB.
MexaHu3M OMOCHHTE3a BBICHIUX >KUPHBIX KHUCJIOT. BHOCHHTE3 TPUTIUIIECPUIIOB.
Hapymenus B oOmMeHe xupoB. OKUPEHHUE U €ro NMPUINHBI.

Bocku, ux ctpoeHue, PyHKIMU U NpPEICTaBUTENN (ClepMaLET, MYETUHBIA BOCK).
Crepunbl. Ctepoiibl (xo0yiecTeposi, sprocrepon u ap.). CTpykrypa U GyHKIUU
CTEpOMIOB  (XOJIeBas KHUCJIOTA, CTEpOUAHBbIE TOpPMOHBI). Dochomunuasl.
buonorudeckast posis dhochoaunuios.

Ipaxmuueckue pabomoi:

1.T'uoponusz osrcupos noo Oeticmeuem aunaszvl. Bausuue odicenuu HA aKMUBHOCHb
JUNA3bL.

BuoJioruveckoe okuciaenue u cuHres AT® (8 yacos).

Hcropust wu3yudeHUs TMPOIECCOB OMOIOTMUECKOro oOkucieHus. PasznooOpaszue
dbepMeHTOB OMOJIOTUYECKOTO OKUCIICHUSI.

CucteMbl MHUKPOCOMAJILHOTO OKHUCJIeHUuss B KieTke. CynepokcuaaucMyTasa,
Karajasza 1 UX poJjib B 3alIUTE OPraHU3Ma OT aKTUBHBIX (POPM KHCIOPOIa.

Cornpsixenune OKHUCIICHUS c dbochopunupoBaHreM. CybcTpatHoe
dbochopunupoBanue u hochoprmpoBaHrue Ha YPOBHE DJIEKTPOHHO-TPAHCIIOPTHON
uenu. [lonstue o conpsiraronieit MemOpaHe MUTOXOHAPHUH.

T'opMOHBI H HX POJIb B 00MeHe BelecTB (8 yacos).

Knaccudukamus ropmonoB. CTepougHbIE TOPMOHBI. MeXaHU3M JIEUCTBUS
CTEPOUIHBIX TOPMOHOB. [lenTuaHble TOpMOHBI. XapaKTepUCTUKA WHCYJINHA, TOp-
MOHa pOCTa, THUPEOTPOINMHA, TACTPUHA, Ba30MpecCMHA. MexaHu3M JIeUCTBUS
MENTUIHBIX TOPMOHOB (Ha IpUMeEpe TIIIOKareHa u nHcyauHa). CaxapHsiid 1uabeT u
€ro BUJIBI.

[Ipourie ropMOHBI  (aApCHAIIMH, ayKCHH, T'HOOEPEIUIMHBI, [TUTOKWHUHBI,
MPOCTArJIaH/IMHbI), UX CTPYKTYpa U MeEXaHWU3M JeUCTBUSA. Punm3uHr-gaxtops



ropmoHoB. Heliporopmons! (3un0pdunsl u sakedanunsl). [Ipumenenrne ropMoHOB
B MEIMIIMHE.

IIpobeMbl OMOXHUMHYECKOIT 3K0M0rNu. (8 4acoB).

DKOJIOr0-OMOXMMUYECKME B3aUMOJEHCTBUAS C YYacTHEM pa3JIMYHBIX TPy
opranu3moB. [lumieBsie AeTepreHTsl U aHTH(PUAAHTHL. [luiieBble aTTpakTaHTHl U
CTUMYJSATOpPHL. HakormieHne ©  HCMONB30BaHME JKMBOTHBIMH — BTOPHYHBIX
MEeTabOIUTOB pPacTeHUU. AHTPONOTEeHHbIE OMOAKTHBHBIC BEIECTBA U MPOOIEMbI
XUMHUYECKOTO 3arps3HeHHs Onochepsl.

TemaTHuyeckoe NJIAHUPOBAHUE

Ne Ha3zBanmue pasnaeina KoJj-Bo yacoB| U3 HUX K0JI-BO YaCOB, OTBEJIE€HHbBIX

(0s10K2) Ha U3y4YeHHe Ha NPAKTUYECKYI0 YacTh U
n/n
pa3nena KOHTPOJIb
(0J10Ka)
Jadop. MPAaKT. KOHTP.
pao. pao. pao.
1. | B3aumocBsi3b u 2
perymsius ooMeHa
BEILIECTB.
2. | benku 8 2
3. | ®epmeHTHI 8 2
4. | ButaMUHBI B HEKOTOPBIC 6 1

Ipyrvue OUOI0TUYECKU
AKTUBHBIE COCIMHCHMS

5. | HyknenHoBbI€ KUCTOTHI 8 2
1 UX oOMeH.

6. | Pacmag u Omocuures 6 1
0eJKOoB
7. | YriaeBonanl 1 ux oOMeH 8 2
8. | JIumuas! U ux oOMeEH. 8 1
9. | buomorunueckoe 4
OKHUCJIEHUE U CHUHTE3
ATOD
10. | T'opMOHBI ¥ UX POJIb B 4

0oOMEHE BEILECTB.

11. | ITpoGnemsr 8




OHMOXUMHUYECKOH
YKOJIOTHH.
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