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IMosicuuTeILHAS 3aIMCKA

Pabouas nmporpamma snekTHBHOTO Kypca «brnoxumus u Mmenuinaay coctaiena mis 10-11
KJIACCOB B CBSI3M C BEIOOPOM y4aIlluXCsl €CTECTBEHHO-HAYYHOTO MPOoduiIsi 00yueHHs! Ha OCHOBE
aBTOpcKoi mporpammbl Bonoaunoii I'.b. (OcHOBBI OMOXUMHH. DIEKTUBHBIN KypC MPOGUILHOTO
o0yuyenus. Xumus: yuebnoe nocodbue/ABrop u coct.: Bonoguna I'. b., Kproukosa H. H.,
UYepnurkosa C. B. - Tam60B: TOUIIKPO, 2009.)

Kypc paccunran Ha npoBenenue 1 yaca B Henemo. Beero 34 yaca B 10 xitacce u 34 yaca B 11
KJ1acce.

IInanupyemMble pe3yJbTaThl 0CBOECHHS 3JIEKTUBHOIO Kypca

[Tnanupyemble pe3yiabTaThl ONMUPAIOTCS HA BEAYIIME LIEJIEBbIE YCTAHOBKH, OTPaXKaIOLIUeE

OCHOBHOM BKJIaJ] U3y4aeMOW POTpaMMBbI B Pa3BUTHE JIMYHOCTU YUALTUXCS, UX CIIOCOOHOCTEH

C MCIIOJIb30BAaHUEM 000pyA0BaHuUs eHTpa «Touka pocTay.

IIo 3aBCPUICHUU KYypcCa yHallueCd JOJIKHBI OBJIAICTh CIICAYOIIUMU

pe3yJibTaTaMu:

JIMYHOCTHBIE Pe3VabTaThI:

1.

3HaHUe U NOHUMAHUe: OCHOBHBIX UICTOPHUYECKUX COOBITUH, CBI3aHHBIX C pa3BUTHEM
XUMHH; TOCTIXKEHUH B 00JIACTU XUMUU U KYJbTYPHBIX TPATUINI CBOCH CTpaHbI (B TOM
qyclie HAyYHbIX ); OOIIEMUPOBBIX JOCTUKEHHUM B 00JIaCTH XMMUU; OCHOBHBIX IPUHIIUIIOB
Y TIPaBWJI OTHOIICHUS K IPUPOJIC; OCHOB 3I0POBOTO 00pa3a KU3HU U
3/10pOBbecOeperaroux TEXHOJIOTUIA; TPaBUJI OBEICHUS B YPE3BBIYANHBIX CUTYAIIHSIX,
CBSI3aHHBIX C BO3JICHCTBHEM Pa3IMUHbIX BEUIECTB; OCHOBHBIX IMPAB U 00S3aHHOCTEH
rpakJaHruHa (B TOM YHCciie 00yJaroIerocs), CBI3aHHbIX ¢ TUYHOCTHBIM,
po(ecCHOHAEHBIM M )KU3HEHHBIM CaMOOIPEICTICHIEM; COITHAIBHON 3HAYMMOCTH H
coJiepkanust mpoeccuii, CBSI3aHHBIX C XUMUEH;

4yecmeo 20p0oCcmu 3a POCCUMCKYI0 XUMUYECKYIO HAYKY U JOCTHKCHHS YUCHBIX;
yBa)XK€HHE U MPUHATHE JOCTHKEHUIM XUMUH; JIFOO0Bb M OEepekHOE OTHOILLIEHUE K TIPUPO/IE;
YBa)KEHHUE U yYET MHEHHI OKPYKAIOUINX K JIMYHBIM JOCTH)KEHUSM B U3YUCHUU XUMUH;

npu3HaHue NEHHOCTH COOCTBEHHOTO 37I0POBBS U 3JI0POBBS OKPYKAIOIINX JTFOCH;
HEO0OXOIMMOCTH CaMOBBIPAXKEHHU S, CAMOPEATHU3AIINH, COIIMATLHOTO MPU3HAHUS;

OCO3HaHUe CTCIICHU T'OTOBHOCTU K CaMOCTOATCIIbHBIM ITOCTYIIKaAM U HCﬁCTBHHM,
OTBCTCTBCHHOCTH 3a UX PC3YJIbTATHI,

nposeierue 3K0JI0Trn4CCKOoro CO3HaHus, I[OGpO)KCHaTeJIBHOCTI/I, AOBCPpUA U
BHUMATCJIBHOCTHU K JIIOAAM, TOTOBHOCTH K COTPYAHHYCCTBY, HHUIIUATHBLI U
JII0003HATEIILHOCTH B HU3YUCHUHU BCHICCTB U IPOLECCCOB; y6e)K,£[eHHOCTI/I B



HEO0OXOUMOCTH Pa3yMHOT'O UCTIOJIB30BAHMS JOCTHKEHUN HAYKU U TEXHOJIOTHIA; 6.
VMeHue YCTaHABINBATh CBS3U MEXAY LeJIbI0 U3yYEHHsS] XUMUU U TeM, JJIS YeTo 3TO
HYXHO; CTPOUTD )KU3HCHHBIC 1 Hpoq)eCCHOHaHLHBIe IJIaHBI C YYCTOM YCIICIIHOCTHU
HU3YUCHUSA XUMHUH U COGCTBGHHBIX IIPpUOPUTCTOB.

MeTanpeaMeTHble pe3yabTaTbl. MeTanpeIMeTHbIE PE3YJIbTAThl BKIIOYAIOT OCBOCHHBIE
O0Oy4aloIUMUCS MEXKIPEAMETHbIE TOHSATUS W YHUBEpCAJIbHbIE Y4eOHble eHCTBUS
(perynsTHUBHBIE, TO3HABATENIbHbIE, KOMMYHUKATUBHBIE).

Pezynamusnvie YV/I:

1. YMeHue caMOCTOSTENILHO ONPEAEATh e 00y4eHusl, CTaBUTh U (HOPMYJIUPOBATh HOBbIE
3a/1a4yM B yueOe U MO3HABATEIbHOM NeSTeIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOEH
MMO3HABATEIHHOM JIEATETbHOCTH.



2. YMeHue caMOCTOSITENbHO IJIAHUPOBATH YTH TOCTHKEHUS 1I€JIeH, B TOM YUCIIEe
aNTbTEPHATHBHBIC, OCO3HAHHO BHIOMpATh Hanbosee 3 PeKTUBHBIC CITOCOOBI PEIICHUS
yLIGGHLIX M IIO3HABATCJIbHBIX 3a/a4.

3. YMeHHe COOTHOCHUTDH CBOM JIEHCTBUS C INIAHUPYEMBIMU PE3YJIbTaTaMH, OCYILECTBIIST
KOHTPOJIb CBOEH NEATEIbHOCTH B IIPOLECCE JOCTHKEHUS PE3yNbTaTa, ONPEACIATh
CTOCOOBI ACUCTBUH B paMKax MPeAIOKEHHBIX YCIOBUN U TpeOOBaHUH, KOPPEKTHPOBATD
CBOM JICUCTBUS B COOTBETCTBUU C U3MEHSIOLIENUCS CUTyallUeH.

4. YmMeHue OIICHUBATDL MPABUJIBHOCTDH BBIIIOJTHCHUA yqe6H0171 3aJa4u, COOCTBEHHBIC
BO3MOXXHOCTH €€ PCIICHUS.

5. Bnanenue ocHOBaMHM CaMOKOHTPOJISI, CAMOOLIEHKH, IPUHSTHS PEILICHUN U
OCYILECTBIICHHsI OCO3HAHHOIO BbIOOpa B yUeOHOH U O3HABATENIBHOM.

llosnasamenvnvie YVJ/I:

1. VYmMeHue onpenensars MOHITHS, CO37aBaTh 00OOIICHNUS, yCTaHABIUBATh AHAJIOTHH,
KJIACCHU(UITUPOBATH, CAMOCTOSTEIHLHO BRIOMPATh OCHOBAHUS ¥ KPUTECPHH IS
KIIacCU(UKAIIUY, YCTAHABIMBATH PUIUHHO-CIICJACTBEHHBIEC CBSI3U, CTPOUTDH JIOTHYECKOE
paccyxIeHHe, yMO3aKIItoueHue (MHIyKTUBHOE, JCTYKTUBHOE, 110 aHAJIOTHUH) H JIeJIaTh
BBIBOJIBL.

2. VYmenue COo3aaBaThb, IPUMCHATDb U HpCO6p330BHBaTB 3HAaKHW U CUMBOJIbI, MOACIIHN U CXEMBbI
AJI PCUICHU A y‘-ICGHBIX 1 IMO3HAaBAaTCJIbHBIX 3a/1a4.

3. CMEBICIIOBOE UTECHHUE.

4. ®opMHpOBaHHUE U PA3BUTUE YKOJIOTHYECKOTO MBIILUICHUS, YMEHUE IPUMEHSATH €0 B
M03HABATEIbHOM, KOMMYHHKATHBHOH, COLIMATBHOM MPAKTUKE U MPO(ECCHOHATBHOM
OpHEHTALNH.

5. Pa3BuTue MOTMBAaLMU K OBJIAJICHUIO KYJIbTYPON aKTUBHOI'O UCIIOJIB30BAHUs CI0BApEU U
JOPYTHUX TIOUCKOBBIX CHCTEM.

Kommynuxamuenvie YV/:

1. YMeHue opraHu3oBBIBaTh Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JI€ATEIBHOCTD C
YUUTEJIEM U CBEPCTHUKAMU; paboTaTh MHAMBHUIYAIBHO U B TPYIIE: HAXOAUTH olliee
peleHne 1 pa3pemaTb KOH(GIMKTH Ha OCHOBE COTJIACOBAHUS TO3ULIMHI U yueTa
UHTEPECOB; (OPMYINPOBATh, APTYMEHTUPOBATh U OTCTaWBATh CBOE MHEHUE.

2. YMeHHe 0CO3HAHHO UCIOJIb30BATh PEUEBbIC CPEACTBA B COOTBETCTBUH C 3a]a4eil
KOMMYHHKAIUH JJI51 BRIPQXKEHUS CBOMX YYBCTB, MbICJIEH U OTpeOHOCTEH [is
IJIaHUPOBAHUS U PETYIISIIUN cBOEcH ACATCIIbPHOCTH, BIaACHHUC yCTHOI>'I U MICbMEHHOH
pEYbI0, MOHOJIOTUYECKON KOHTEKCTHON PEYBIO.

3. ®opmupoBaHHE U Pa3BUTUE KOMIIETEHTHOCTH B OOJIACTH UCIIOJIb30BAHUS
MH(pOPMaIMOHHO-KOMMYHUKAIIMOHHBIX TexHooruil (MKT).

Ilpeomemmnoie pe3yromamel:

1. 3HATH XapaKTEPUCTUKY OCHOBHBIX KJIACCOB COCIMHEHUH, BXOASAIINX B COCTAB JKUBON
MaTepHH; BaKHEHITNE pa3aeasl ONOXUMHUH: OeNIKU, (EPMEHTBI, JTUIUIbI, HYKICHHOBBIE
KHMCJIOTBI, BATAMUHBI; OCHOBHBIE IIPUHIIUIIBI, JIEXKAILIUE B OCHOBE KOJTUYECTBEHHOIO U
KaueCTBCHHOI'0 aHAJIN3a;

2. OMPCACIIATh IMPUHAAJICIKHOCTD BCUICCTB K OMPCACIICHHOMY KJIACCY COGHHHGHHﬁ;



3. MPOBOJUTH KAYCCTBCHHBIC PEAKIIMK HA OCIKH, (DEPMEHTHI, BATAMHHEI;

4. HaOmIOIaTh ¥ BECTU IPAMOTHBIE 3aITMCH HAOIIO1a€MbIX SIBIICHUM;

5. TPOW3BOAMTH CPABHUTEIBHBIN aHATN3 TOJYYCHHBIX PE3YJIbTATOB, JICIAaTh BHIBOJIBI.
Ipu uzyuenuu 0anno2o Kypca yiawuecs noayyam 603MONCHOCHb 21y0Jice NO3ZHAKOMUMCSL C:

1. CYIIHOCTBIO OMOXUMUU M METUITUHBI KaK HAYKU;

2. OCHOBHBIMH 3Tanamu OMOCHHTE3a Oellka B 9YKapUOTHYECKON KIETKE — TPAHCKPHIILIUIO U
TPAHCISILHNIO;

3. peakmuei KIETOK Ha BO3ACUCTBUE BPEAHBIX (PaKTOPOB CPEIbI;
4. 3aBUCHMOCTBIO IIPOSIBJIEHUS TEHOB OT YCJIIOBUIN OKPY)KAIOIIEH CPEJIBI.

5. CTPOCHUCM OHOJIOTHYECKUX O0BEKTOB: KJICTKH, TCHOB U XpOMOCOM, HCOPraHUYICCKUX U

OpPraHN4YCCKUX BCHICCTB KJICTKU, 6. mnmponcccamu MeTaboIM3Ma.

CoaepskaHue 3JIEeKTHBHOI0 Kypca

10 kaacc

Beenenmne (2 uac).

buoxumust kak Hayka. ctopust pa3BuTust OuoxumMuu. Poiib 0T€UECTBEHHBIX YUCHBIX B PA3BUTUU
ouoxumun (padotel A. f. lanunesckoro, H. U. Jlyauna, A. H. baxa, B. A. Durensrapara, A. H.
benozepckoro, A. C. Cnupuna, 0. A. OBunnnukosa, B. I1. CkymnadeBa u np.). Bzaumocssizb
OMOXHMMUH C MOJICKYJISIpHOM OHoorueit, 0Mo(pu3nKoi 1 GMOOPraHNIECKON XUMHEH.

3HaueHue 6I/IOXI/IMI/II/I IJId pa3BUTUSA 61/IOJIOFI/II/I, MCAULINHBI, 61/IOTCXHOJIOFI/II/I, CCJIBCKOI'O
XO03S1CTBA, TCHETUKU M SKOJIOTUU. MeTOAb OMOXUMHUYECKUX UCCIIETOBAHUNA U HX
XapaKTePUCTHKA.

Bona u eé poanb B Omosiornueckux cucremax (3 yaca).

Bopna B 6uocdepe. B3auMocBs3b ABYX BOJHBIX CHCTEM — BHYTPEHHEH Cpelbl OpraHu3MOB U
MupoBoro okeana. Boaa B xu3Hu yenoBeka. DU3NKO-XMMHUYECKUE CBOMCTBA BOJIbI. DYHKIIMU
BOJBI B KJICTKE. POJIB BOJbI B HOBpe)K,Z[GHI/II/I KJICTKU. BBIILGJIQHI/IG BOJHbI.

buorennbie 3jieMeHTHI M UX coeuHeHMs (8 YacoB).

Teopus. Knaccudukanus u pacripoCTpaHEHHOCTh XUMUYECKHIX JIEMEHTOB B OPTaHU3ME
yenoBeka. OpraHorensl. Metajuibl )KU3HU. brorenHbie 3eMeHThl. Makpo3JIeMEHTHI.
MukposnemenTsl. ['omeocras. Bonopon u ero coenunenusi. @ynkuuu Boabl. CBsizaHHas,
cBoOoaHas Bofa. CTpyKTypUpOBaHHas, 1eCTPYKTYpUpoBaHHas Boja. Tsokenas Boja.
JuctunnupoBaHHas Boga. Yriepoa u ero coenunenus. Okeup yrineponaa (I1). OOMeHHBIi
Mexanu3M. Kucnopon, cepa u ux coequnenusi. buonornueckoe okucienue. [lepoxkcung
Bozopoaa. Azor, hocdop u ux coequaerns. Ammuak. Oxcup azora (I). Oxeup azora (IT). Oxeunp
azota (III). Hurputel. Oxcup azota (IV). Oxcun azora(V). Hutpatsl. ATOMBI TaJIOTEHOB M MX
coenuHeHus. OKUCIUTEIbHO-BOCCTAHOBUTENIBHbBIE CBOWCTBA rajioreHoB. K1CcII0THO-OCHOBHBIE
CBOIicTBa rasioreHoB. KomriekcooOpa3yroline CBONCTBA raJIOreHOB.

IIpakTuka. Ha ocHOBaHUU CTpOEHHS aTOMa OMOTEHHBIX JIEMEHTOB IPEIOI0KEHUE O
BO3MOXKHBIX XUMHUYECKHX CBOMCTBaX, (PM3MOIOTHUYECKOM pOIK AJ OpraHu3Ma.



Kap6okcuremornooun. Oxcuremoriooun. ['mnokcus. ['unepokcusi. dusnonornueckast poib
cepsl. Jlesundumupyromue cBoicTBa ceprl. Puszunonornueckas poib ¢pocdopa. bruomornueckas
POJIb U MPUMCHCHHUC I'aJIOTCHOB U UX COC[[I/IHCHI/Iﬁ B MEIUITUHC.

CocraBieHue cxeM KpyroBopoTOB OMOT€HHBIX 3JIEMEHTOB B Ipupoje. KpyroBopoT Boab! B
npupoze. Kpyrosopot yriiepoaa B mpupojae. KpyroBopot kuciopoza B npupoze. Kpyrosopot
cepsl B mpupoje. Kpyroopot azora B mpupoe. Kpyrosopot gochopa B mpupoze.

IIpakmuyeckasn pabomwi: 1.Ilpocmetiuiue cnocodbl 04UCKU 800bl U3 NPUPOOHBIX UCTHOYHUKOS.

buoneopranuveckass xumusi 1 meauumnHa (10 uacos).

Teopusi. Du3noorHYecKas ¥ MaTOJIOTHUECKast POJIb HEKOTOPHIX AJIEMEHTOB B OPTaHU3ME.
buoneoprannueckas xumusi. XUMUYECKUE PEAKIUU B )KUBOM opranu3me. CoeTnHeHus
METaJIJIOB B OpranusmMe 4yenoneka. CopeprkaHne METalIOB B KOMIIOHEHTaX KPOBH 370POBOTO
yenoseka. Haxoxnenue B opranusme. Kanuii-natpuesbiii Hacoc. Poss nono K" u Na“ B
opranusme. Kommiekcoo6pazoBanue kams ¢ pepmentamu u cyoctparamu. CTpoeHHE MarHus 1
kanbius. Haxoxnenne B opranmsme. Poms nonos Mg?" u Ca®" B opranmsme.
Kommiekcoo6pazoBanne Maraus u Kaibiusi. OCOOEHHOCTH KOMIUIEKCHBIX COSAMHEHUH,
o0Opa3yeMbIXx MeTaiaMu. buonorndeckue GyHKIHH MEeTaIONPOTeHHOB. CTpoeHHE MapraHIia 1
Monubiena. KomrmiekcooOpa3zoBanue Maprania u MoiauoaeHa. HaxoxxneHue B opranu3me.
KommiekcoobpaszoBanue xene3a u kobanbta. Haxoxaenue B opranusme. CTpoeHHe MU U
uuHka. Haxoxnenue B opranusme. Posib HOHOB Meu U LIMHKA B OpraHU3ME.
KommekcoobpaszoBanue meau u nuHKa. [loTpeOHOCTS Oprann3ma B HOHaX MEIU U IUHKA.
OcHOBHBIE TIPOSBIICHHS HEIOCTATKA U N30BITKA KATHOHOB MEJIM U IIMHKA.

IIpakTuka. PaboTa co cmipaBoYHOM JIUTEpaTypOil IO OMPEACICHUIO TPETapaToB, MPUMEHIEMbIX
B MEIMLMHCKOM npakTuke. [Ipenaparsl kanus U HaTpus, IPUMEHSAEMbIE B MEJULUHCKOU
npakTtuke. [Ipenaparsl Maruus u Kaablys, IPUMEHICMbIE B MEAUIIMHCKON IIPAKTHKE.
IIpenaparsl Maprasia, NpUMeHsIeMble B MEIULIMHCKON IIpakTuke. [Ipenapatel xemne3a u
K00OasbTa, IPUMEHsIEMbIE B MEIMIIMHCKON NpakTuke. [Ipenapatsl Meay 1 MHKA, IPUMEHSIEMBbIE
B MEAULMHCKOM MTPAKTHKE.

Brrsgsnenne HEOOCTaTKa U HM30BITKA HOHOB METAJVIOB Ha OpraHnu3M 4€JI0BCKaA.

[TorpebHOCTHL Opranu3Ma B noHax K 1 Na'. OcHOBHBIE POSIBICHUS HEIOCTATKA U U30BITKA
KaTHOHOB Kanus u HaTpus. [loTpeGHOCTh oprann3Ma B HoHax Mg?™ u Ca**. OcHoBHEIe
MIPOSIBIICHUS] HEJIOCTATKA M U30BITKA KATUOHOB MarHusi ¥ KaubIus. Poibs HOHOB Mn?" u Mo*" B
opranusme. IloTpe6HOCTs Opranusma B noHax Mn?>* 1 Mo?". OcHOBHBIE IPOSIBIEHHS HEIOCTATKA
1 U30BITKA KATHOHOB MapraHiia u MoiauoaeHa. Poiabs MOHOB jkene3a u KobaabTa B OpraHu3Me.
[ToTpebHOCTH Opranu3Ma B MOHAX >kene3a U KobanbTra. OCHOBHBIE MPOSIBICHUS HEJOCTATKA U
n30bITKA KATHOHOB Xkele3a U kobanbTa. [lorpeOHOCTh Opranu3mMa B HOHaX MEAM U IIMHKA.
OcHOBHBbIE MPOSIBJICHUSI HEJOCTATKA U U30BITKA KATHOHOB MEJIU U IIMHKA.

Ilpakmuueckue pabomol. 1.Ilonyuenue KOMNIEKCHBIX COeOUHEHU.
2. U3zyuenue cocmasa npenapama « @epponnexcy.
Pemenue 3a1a4 mo o61eil XuMHH ¢ MeIUKO0-0HOJIOTHYECKOH HATIPABJIEHHOCTBIO (4 uaca).

IIpakTuka. Konnuecrso Bemectsa. Moisb. MoinsspHas Macca. CTpoeHue sjipa aToMa.
Heitrponsl. [IpoTonsl. Dnektponsl. U3oTonsl. Pemenue 3agau no reme « Konuuectro
BelecTsay U «CTpOCHHUE aToMay.

Pemenue 3agau no reme «JIEKTPOIU3».



MaccoBas nonis anementa B popmyie. Pacuersl mo xumuueckuM dpopmynam. BeiBoa hopmMyisl
XUMHUYECKOTO COETMHEHHSI 10 U3BECTHBIM MAaCCOBBIM JIOJISIM 3JIEMEHTOB.

PactBopsl. Macca pactBopa. O0sEM pacTBOpa. MaccoBast 10J1sl paCTBOPEHHOTO BEIIECTRA.
[ImoTHOCTE pacTBOpa. MossipHast KOHUEHTpaus. Pemenue 3amad no reme « PactBopsi.
PacueTsl no ypaBHEHUIO peakiuu.

Xumus B JoMallHel anTeuke (2 yaca).

Teopus. JIekapcTBEHHBIE CPEACTBA IIEPBOM TOMOIIHU. JIEKapCTBEHHBIE CPEICTBA IS IIpUeMa
BHYTpPb. JIeKapCTBEHHBIE CPENCTBA U1 HAPYKHOTO MpuMeHeHus. [lepeBsa304HbIi MaTepuall,
CPENCTBA OCTAHOBKU KPOBOTECUECHUS.

Hpakmuqecmte pa60mbl: I.H3yquue ceolicme CClJZML;LUZOGOﬁ u auemuﬂcaﬂuuuﬂoeoﬁ Kucaomi.

OO0pa3 :xku3HM U BpelHble NPUBBIYKH (6 YacoB).

IIpakruka. [ToaroroBka mpe3eHTanuii mno 310poBoMy 00pasy kxu3HHu. DaKTOPkI, BIUAIONIUE HA
3I0pOBbE YeJIOBEKA. 310POBLIi 00pa3 >xu3Hu. [IpaBuiia 3m0poBoro odpasa KU3HU. 3aHATUS
¢dbuzmveckoit Kynbprypoid. Parmonansaoe nutanue. JInmanas ruruena. 3akanuBanue. OTkas ot
BPEAHBIX NTPUBBIUEK.

CocraB TabauHoro gpiMa. MexaHu3M AEWCTBUS HUKOTHHA Ha OpraHM3M 4YelloBeka. BiusiHue
BEIIECTB Ta0AYHOI'O JbIMa Ha >KU3HEHHO Ba)KHbIE CUCTEMbI OPTaHOB uelloBeKa. 3a00jeBaHus,
BbI3bIBaeMble KypeHueM. [laccuBHoe kypeHne. MeTozs! n30aBieHus OT TabauyHON 3aBUCUMOCTH.

JleiicTBue amkorosst Ha opranu3M. [laryoHoe BiusiHHE aKOroJisl Ha CUCTEMbI OPraHOB YeJIOBEKa.
Anxoronusm u npo0seMbl, KOTOpbIE OH BbI3bIBaeT. Jlerpagauus nuunoctu. [lepBas nomours npu
OTpaBJICHUU AJKOTOJIEM.

I'pynnel HapkoTHueckux BemecTs. Hapkomanus. dusnueckas 3aBUCUMOCTb OT HAPKOTHKOB.
['yburenbHOe BIMSHUE HAPKOTHMYECKUX BEIIECTB HA OPraHU3M YeJIOBEKa.

TeMaTHuyeckoe IIAHMPOBaHUE

Ne| Ha3Banme pa3nena (6;0kxa) | Kosa-Bo uyacos N3 HuX KOJI-BO 4aCOB,
o/n HA M3y4YeHHe |OTBEJICHHBIX HA NPAKTHYECKYI0 4aCcTh
pasaena U KOHTPOJIb
0J10Ka
( ) aatop. aKkT. pa0d. Ko a0
n T. . HTP. .
pab. p p p-p
1. | Beenenue 2
2. | Boma U eé poib B 3
OHMOJIOTHYECKUX CHUCTEMAX
3. | buorenHsle 31€MEHTRI U UX 8 1
COEIMHEHNS
4. | buoneopranudeckass XuMus u 10 2
MEIUIHA




«bHoreHHbBIe AJIEMEHTHI U UX COCAUHCHUS ).

buoneoprannyeckasi xuMus u Mmeaguuuna (10q)

5. | Pemenue 3aa4 mo oOmieit 4
XUMHAH c MEUKO-
OMOJIOTUYeCKOU
HaIPaBJIECHHOCTHIO
6. | XuMus B JOMalIHEd alTeyke 2
7. | O0pa3 >KU3HU U BpEHBIC 6
MPUBBIYKU
Hroro 35 - -
TeMaTnuyeckoe IIAHMPOBaHUE
Ne Koau-4yecTBo
m\n HaumenoBaHue pa3jaesia U TeM 4aCOB Ipumeuanue
Beenenue (24)
1 Ilosmopmuvii  uncmpykmaxc Hno  mMexHuKe 1
besonacnocmu. bnoxumus kak Hayka. cropust
pa3BUTHUS OMOXHUMHH.
2 3HaueHHe OHOXMMHH. MeETOAbl OHOXUMHUYECKHUX 1
HCCIEAOBAHUI U UX XapaKTEPUCTHKA.
Bopaa u eé poab B Omostornueckux cucremax (34)
3 Bopna B 6uocdepe. Bona B :KH3HU KUBBIX 1
OpraHu3MOB
4 DUu3NKO-XUMHUYECKHE CBOMCTBA BOMEI 1
5 Bopa B KJIETKE U OpraHu3Me 1
buoreHnbie 3j1eMeHThI U UX coequHeHMsI (84)
6 Kraccudukamms u pacnpoCTpaHEHHOCTh 1
XUMHUYECKUX 3JIEMEHTOB B OpraHU3Me YeJIOBeKa.
7 Bomopon u ero COeIMHEHUs. 1
8 IIpaktuueckas padota Nel. [Tpocrelinue criocoObt 1
OYHUCTKHU BOJIBI U3 MPUPOTHBIX HCTOYHHUKOB.
9 Vriepon u ero cCoeIMHEHUS. 1
10 Kucnopon, cepa u UX COeAMHEHHUS. 1
11 A3ot, pocdop u ux coeMHEHUs. 1
12 ATOMBI raJloT€HOB U UX COCIUHCHHS. 1
13 OGo0menue u cucreMaTH3alys 3HaHUH 10 pa3ieny 1




14 ®uznonornyeckasi ¥ maToJIOruyecKast poJib 1
HEKOTOPBIX 3JIEMEHTOB B OpraHU3Me.

15 Hatpwii u xanuii. 1

16 Marguii ¥ KaJbpIyii. 1

17 Ilosmopusiii uHCmMpykmajic no mexHuke 1
beszonacHocmu.

XuMmusi HOHOB d-MeTaJIOB B OpraHU3Me.

18 Ilpaktuueckas paboTa No2. [Tonyuenue 1
KOMIUIEKCHBIX COECIMHEHUMU.

19 Mapranern 1 MOJIHUOICH. 1
20 Kene3o u koOanbT. 1
21 Ilpaktuyeckas pabora Ne3. WM3yuenue cocraBa 1

npenapata «Depporuiexc.

22 Menb 1 LIUHK. 1

23 OO6o06uieHre U cUCTeMaTH3alus 3HAHUHM TI0 pa3feny 1
«broHeopranuyecKast XUMHSI 1 METUITTHAY.

Pemenne 3ana4 no o0ueil XuMuu ¢ MeIMKO-0MOJIOTHYECKOIl HATIPABJIEHHOCTHIO (4 1)

24 Pemrenue 3aga4 mo teMe « KoanuecTBo BellecTBay U 1
« CTpoeHue atoMa.

25 Pemenwue 3a1a4 Ha BBIBOJ ()OPMYJT M pacUETHI 11O 1
dhopmynam.

26 Pemenue 3a1a4 o teMe «DJICKTPOIIU3». 1

27 Pemenue 3a1a4 o TeMe « PacTBopbi». 1

Pacuersl o ypaBHEHHUIO peaKkIuy.

XuMmus B JoMalIHel anTeuke (2 4)
28 JlexapCTBEHHBIE CPEACTBA NIEPBOM TOMOLIH. 1

29 TlpakTtnueckas pabora Neo4. H3yueHue CBOKCTB 1
CAJIMIIMJIOBOU U all€ TUJICAITUIIMIIOBON KHUCIOT).

O0pa3 :Knu3Hu U BpeHble MPUBbIYKH (6 1)

30 310poBHIit 00pa3 KU3HU. 1
31 TabakokypeHHE U HUKOTHHOMAHUS. 1
32 AJKOroJib U aJKOTOJIU3M. 1
33 HapKOoTHKHM U HApKOMAaHHUS. 1
34 Cemunap Ha TeMy «O0Opa3 )KU3HU U BpEIHBIC 1

IIPUBBIYKH»



35 OO6o0menne u cucTeMaTu3alys 3HaHUH 10 KypCy 1
«broxuMus 1 MeUIINHAY

Coaeprxanue 3J1eKTHBHOTO Kypca 11 kaace

B3auMocss3b u peryasinus ooOMmeHa Bemiects (1 gac).

OOu1re mpeacTaBIeHNs O B3aMMOCBSI3M OOMEHa BEIIECTB B KieTKe. [IoHsATHE 0 KITF0UeBbIX
MeTabonuTax. B3auMocBsa3b OEITKOBOIO M HYKJIIEMHOBOTO OOMEHa, 3HAUEHHE PETYIISTOPHBIX
0enKkoB. B3anMocCBsI3b yriieBoIHOTO U OEIKOBOTO 0OMeHa. B3auMocCBs3b 0OMEHa yTIIeBOJIOB U
JIUIHIOB.

YpoBHU peryinsiuu 0OMeHa BEIIeCTB: KIETOUHBIN, OpraHu3MeHHbIH. OCHOBHBIE MEXaHU3MBI
perynsuuu oOMeHa BellecTB B kieTke. OpraHu3MeHHbIN YPOBEHb peryisuuu. ['opMoHanbHast
perynsuus oOMeHa BEUIeCTB.

Beakn (4 yaca).

Posp 6e1KOB B MOCTPOEHUH U (PYHKIIMOHUPOBAHUH KHUBBIX CUCTEM. AMUHOKHUCIIOTHBINH COCTaB
0enkoB. [ToHATHE O MPOTEMHOreHHBIX aMUHOKHUCIOTaX. Crioco0 CBA3M aMHUHOKHUCIIOT B OETKOBOM
monekyie. [lenruasl. [lpupoansie nenTuas! (TIyTaTHoH, Ba30NPECCHH, SHKe(aIuHBI,
SHIOP(UHBI U JIp.), UX (PU3HOIOTNYECKOE 3HAUCHUE U HCII0JIb30BaHNE B KAUECTBE METULIMHCKUX
IIpenapaToB. XMMUYECKUI CUHTE3 NENTUIO0B 3alaHHOTO CTPOEHUS U BO3MOKHOCTH UX
npuMeHeHHs. CTpyKTypa OEIKOBBIX MOJIEKYIL.

[lepBuunas cTpykrypa 6enkoB. [IpuHIMIBI 1 METOABI ONPECTICHUS IEPBUYHON CTPYKTYPHI
Oenka. ABTOMaTHYECKHE U MOJIEKYJIIPHO-TEHETUYECKHE METO bl OIPEENICHHs TIEPBUYHOM
cTpyKTypbl. KomMnbroTepHble OaHKM JaHHBIX O MEPBUYHOM CTPYKTYpe OCNKOB. DBOIIOIHS
NEPBUYHON CTPYKTYpHI OEITKOB.

BropuuHnas cTtpykTypbl 6ekoB. CBS3b IEPBUYHON ¥ BTOPUYHOM CTPYKTYP OCIKOBOM MOJIEKYJIBI.
Knaccugukanus 6e1KoB 1o 31eMeHTaM BTOPHYHON CTPYKTYpbI. JIOMEHHBII NPUHLINT
CTPYKTYpHOU oprannzanuu 0enkoB. [IoHATHE O CTPYKTYpHBIX U (GYHKIIMOHAJIBHBIX JJOMEHaX (Ha
pUMepe UMMYHOTJIOOYJIMHOB U KaTATUTHUECKH aKTUBHBIX OEJIKOB).

Tpernunas ctpykrypa 6enkoB. Tumsl cBsizeid, 00ecreunBaoNINX MO IepKaHIe TPETUIHOM
CTPYKTYpbI. IMHAMUYHOCTb TPETUYHON CTPYKTYpHI OenkoB. [Ipeacka3anue npocTpaHCTBEHHOTO
CTpOEHUs OEJIKOB MCXO/1 U3 UX NEPBUYHOIN CTPYKTYPBHI.

YerBepTHuHas cTpykTypa 6enkoB. KoHkpeTHbIe mpUMephl Y4eTBEPTUUHON CTPYKTYPhI OEJIKOB
(reMorI00MH, TAaKTaTACTUAPOTeHA3a, KaTanas3a u JIp. ).

Homenkmarypa u kmaccubukaius OenkoB. DyHKIMOHANIBbHAS KiIacCUpUKAIUS OCIKOB |
XapaKTePUCTUKA OTAEIbHBIX TPYIIL: CTPYKTYPHBIX, COKPATUTENBHBIX, 3aLIUTHBIX, TOKCUYECKUX,
PELETITOPHBIX M PETYIATOPHBIX. benkn (MEeTasIoOTHOHEWHBI, TEMOTJIOOMH H JIp.) Kak
JETOKCUKAHTBI KCEHOOMOTHKOB B OpTaHU3ME.

IIpakmuueckue pabomuwl:
1. Pasodenenue amunoKUCIOM MemMoOOM pacnpedeumenbHol Xxpomamozpaguu Ha oymaze.

2. Ilpucomosenenue pacmseopa denxa (auunozo arboymuna). Pazoenenue 6enkos kypunozo
Aya no ux pacmeopumocmu. [lenamypayus 6eixkos.

®epmenTsl (4 yaca).

Pa3nooOpasue kaTaIMTUUECKH aKTUBHBIX MOJIEKYJ. KaTanuTiudyeckun akTUBHBIC O€IKH (PH3UMBI),
karanuTudecku aktuBHbe PHK (pr00o3uMBbI), KaTAIUTUYECKN aKTUBHBIC aHTHTENA (a03UMBI).



Karanmutuueckas ¢pyakuus 06enkoB. Paznuuus B cBoMcTBaX (PEPMEHTOB M KaTAIM3aTOPOB MHOU
npupobel. CneruduaHocTs AecTBUsS pepMeHToB. Posb oreuecTBeHHbIX YueHbIX (. I1. [TaBmnos,
A. E. bpaynwreiin, I1. A. DHrensrapar u Ap.) B pa3BUTUH SH3UMOJIOTHU. DepMEHTH MOHOMEDHI
(TpUIICHH, TU30LIMM) U MYJBTUMEPHI (TIyTaTHOH-peaykTa3a). [lonsaTre o kopepMeHTax.
Kodepmentsr — nepenocunku Bogoposa u snexkrponos (HA, HAJI®, @A), u aTOMHBIX
rpynt (AT®, kopepment-A, HJID-caxapa).

MHoxecTBeHHBIE POPMBI PEPMEHTOB U UX (DYHKIIMOHAIFHOE 3HAUeHUE. 3HAYCHHE
HCCIIeJOBaHUS MHOKECTBEHHBIX (hopM (DepMEHTOB Il MeAUIUHBL. MeXaHnu3M neicTBus
¢bepmenToB. DepMeHT-cyOCTpaTHbIE KOMITJIEKCHI. AKTUBATOPBI 1 HHTHOUTOPHI (PEPMEHTOB.
BrustHue KceHOOMOTUKOB Ha aKTUBHOCTH (PEPMEHTOB.

Homenkiarypa u knaccudukamus pepmenToB. [IpuHIMnel Kitaccugukanmu GepMeHTOB.

[TpoMbInIeHHOE TIOTyYeHHe U MPAKTUIECKOE UCTONIb30BaHue (hepMeHTOB. IMMOOMIM30BaHHbBIE
dbepmenTsl. [TepcreKTUBBI MPAKTHYECKOTO UCITOIB30BaHUS PUOO3UMOB 1 a03UMOB 17151 OOPHOBI ¢
3a00JIeBaHUSIMH YEJIOBEKA.

IIpakmuueckue pabomuwl:

1. CpasnumenvHulil ananus npoOyKmo8 KUCIOMHO20 U (hepMeHMAMUEHO20 2UOPOIU3a OUu- U
NOAUCAXAPUO08 (HA npumepe caxapo3vl U Kpaxmana).

2. Brusnue Ha akmusHocmy (hepmenmos memnepamypel, pH, akmueamopos u uneubumopos.
BuraMuHBI U HEKOTOPbBIE Pyrue OM0JI0rHYecKy aKTUBHbIE coequHeHus (3 yaca).

HcTopust OTKpHITHS BATAMUHOB. POJTb BATAMUHOB B TUTAHWU YEJIOBEKA M JKUBOTHBIX.
ABI/ITaMI/IHO?)I:I, TUIIOBUTAMUHO3bI, TUTIICPBUTAMHWHO3LI. COOTHOIIIEHNE BUTAMUHOB U
Ko(hepMeHTOB.

’KupopactBoprumMble BUTaMUHBL. BuTamun A u ero yyactue B 3puTeiabHOM akte. Butamunst D, K
u E u ux posb B oOMeHe BemiecTB. BogopactBopumbie BuTamuubl. Butamuns Bi, B2, Bs, Be,
B12, ux 3nayenne B oomeHe BemiecTB. Buramun C (ackopOMHOBAS KUCIIOTA).

PaznoobOpazue 6Monorndecku aKTUBHBIX COSAMHECHUN: aHTHBUTAMHUHbBI, aHTUOUOTHKH,
(UTOHIIUIBI, TEPOUIIHIBI, Te(DOTHAHTRI, POCTOBBIC BEIIECTBA (BayKHEHIITHE TTPEICTABUTEIH U
MEXaHU3MBI JIEHCTBHS).

IIpakmuyeckue pabomul:
1. Kauecmeennvle peaxyuu na sumamutul.

HyxnenHoBble KHCI0THI H MX 00MeH (4 yaca). cropus OTKpBITUS U U3YyUEHUS
HYKJIEMHOBBIX KHUCJIOT, UX XMMHUYECKUM COCTaB. XapaKTepUCTUKA TyPUHOBBIX U
MUPUMHUIMHOBBIX OCHOBAHHA, BXOISIINX B COCTaB HYKJIIEMHOBBIX KUCIIOT. [IBa Tuna
HYKJIEMHOBBIX KHCIIOT: Je30KkcupuOonykienHoBas kuciota (JJHK) u pubonykiennoBas
kuciora (PHK). Paznmuuns mexxny JIHK u PHK mo coctaBy riaBHBIX a30THCTBIX OCHOBAaHHM,
MIEHTO3aM, MOJIEKYJISIPHOHM Macce, JJOKaJIu3aluy B KiIeTke U GyHKuusaM. LleHTpanbHbIi
nocTynat MosiekynsapHoit ononoruu: JJHK — PHK — 6enok u ero pazsutue.

Crpykrypa u pynkuu JIHK. Conepxkanne JIHK B opranusme u mokanuzammsi €€ B KICTKE
(simpo, mutoxoHipun). Ilepsuunas ctpykrypa JJHK. IIpoekT «I'eHom uenoBekay. Bropuunas
crpykrypa IHK (monens Jx. Yorcona u ®@. Kpuka). [Tomrumopdusm BTOPUIHON CTPYKTYPHI
JHK (A, B, C u Z-dopmer JIHK). Tpetuunas ctpykrypa JJHK. Cepxcrmpanuzanus JJHK.
N36bITouHOCTh M KOMIAakTHOCTH MoJiekyn JJHK. Ctpoenue xpomaTuHa.



Mytamuu B IHK u daxropsl, ux Bei3biBatonue. Penapamus ctpykrypsl JIHK u ee 3HaueHue mms
coxpanenus BunoB. Hacneacteennsie 3a0oneBanus. PHK, ux knaccuduxanus (TPHK, pPHK,
MPHK). ®epments! (PHK-nonmumepasa, JIHK-nonmumepasa, JIHK-nura3za) u 6enxoBsie GaxkTopsl,
yuactByromue B perunkanuu JJHK. OOpaTHas TpaHCKpHUNIUS U €€ 3HaUeHUE IS
CYIIECTBOBAHMsI BUPYCOB (Ha MpUMEpe BUPyca UMMYHOIS(UITMTA YEI0BEKa U BUPYCOB TPHUTITIA)
Y BHYTPUTEHOMHBIX niepecTpoek. [loHaTre 0 MOABMKHBIX T€HETUYECKUX 3JIEMEHTaxX U UX 3Ha-
YEHUU JJIsI SBOJIOLUHA T€HOMOB.

[TonsiTHe 0 reHeTHYECKOW NH)KEHEepUU. [ [pUHIIMIIBI U CTpaTErnu MOJIEKYISIPHOTO KIOHUPOBAHUS.
JIOCTHXKEHHS U TIEPCIIEKTUBBI MOJIEKYJIIPHON OMOTEXHOJIOTHH.

Ipakxmuueckue pabomul:

1. BoideneHue pubOHyK1eonpomeuHos uz OpONCHCEl.

2. Kauecmeennoe onpedenenue npooyKmos cuopoau3a puboHyK1eonpomeuHos.
Pacnaa u OuocunTe3 O0ejikoB (3 yaca).

Pacman 6enkoB. @epMeHTHI, OCYIIECTBIMIOMUE pacnaj 6emkoB. MeTtabon3M aMUHOKHCIIOT.
KoHeunble mpoyKThI pacraga OeJKOB U IyTH CBS3bIBAaHUS aMMHaka B opranusme. [lytu
HOBOOOpPA30BaHMS aMUHOKHCIIOT. AKTUBUPOBAHNE aMUHOKHCIIOT (cuHTe3 amuHoaimi-TPHK).
Bo03MOXHOCTB IepenporpaMMupOBaHus TPAHCIIALMH.

Kon 6enkoBoro cuaTesa. cropust ero otkpsiTus; padotsl M. Hupenbepra, C. Odoa, X. I
Kopans! u nip.

Ilpakmuueckue pabomol:
1. Du3umamuueckuli Memoo 8blOeneHUs U KOTUUECBEHHO20 ONpeOeieHUss MOYeBGUHDL.
YraeBoabl u ux o0MeH (4 yaca).

Knaccudukanus yrneBonos. [Ipoctbie yriaeBoas! (MOHOCAXapuabl) U UX MPEICTaBUTEIN
(pubo3a, TiroK03a, hpyKTO3a, TasiakTo3a). CioxKHbIe yriieBobl. Jucaxapuasl (caxaposa,
JaKTOo3a, ManbTo3a). [lonucaxapuasl, X CTPYKTypa U MpeICTaBUTENH (TIMKOTeH, KpaxMmall,
KJIeTYaTKa, XUTHUH). OYHKIUHN YTIEBOJOB (3HEpreTHyecKas, MeTabonuueckas, pelenTopHas 1
ap.). I IMKonpoTenHbl Kak 1eTepMUHAHTBI IPYII KPOBU.

Oo6wmeHn yraeBoaoB. [Iytu pacnama nmonucaxapuaoB. OOMEH MUPOBUHOTPATHON KUCIOTHI.
I'mukonm3. CriuproBoe Opokenue. JleiicTBre dTaHOIa Ha OPTaHU3M YeJIOBEKa.
[TonudepMeHTHBIN KOMIUIEKC OKHCIUTEIBHOTO 1eKapOOKCHIUPOBAHUS TUPOBHHOTPATHOM
KUCIOTHI. LMK TpuKapOOHOBBIX U AMKAPOOHOBBIX KUCIIOT, €r0 3HaU€HHE B OOMEHE BEIIECTB
u obecriedeHnu opranusma sHeprueil. buocunres yrinesonos. [lonsTre o nepBUyHOM
O6uocuHTe3e yrieBoaoB. [ mokoHeorenes. bBUocuHTE3 0NUro- U NoJarcaxapuaoB.

Ipaxmuueckue pabomul:

1.Bvioenenue enuxoeena uz nevenu sxcusomuvix. Conocmasnenue CMpPYKniypbl 2IUKOCEHA U
Kpaxmaia.

2.Kauecmeennvle peakyuu Ha yene8oobi.
Jlunuabl 1 ux oomen (3 yaca).

OOm1ast xapakTepucTHKa U Kiaccupukanus TunuaoB. CTpykTypa v GyHKIMK JUMUAO0B. Posb
JUMNHUI0B B TOCTPOCHUHU OHOIOrHueckux Mmemopan. CTpyKTypa U QyHKIIMH JTUTIONPOTEUHOB.

OowmeH xupoB. Pacniag xupoB 1 (3-0KKCICHNE BBICIINX KUPHBIX KUCIOT. | TMOKCHIIEBBIN ITUKIT
U €ro poJib BO B3aUMOCBSI3U OOMEHA JIMITUOB U YII€BOJ0B. MexaHu3M OMOCHHTE3a BBICIINX



KHUPHBIX KUCIOT. BruocuaTes Tpurnunepunos. Hapymenns B ooMene xxupoB. OXUpeHne 1 ero
npudrHbL. BoCcku, X cTpoeHHe, PYHKIIUU U IPEICTABUTENH (CIIEpMAaIIET, MTICTHHBIH BOCK).
Crepugpl. CTepodsl (xoaecTepo, 3procrepo u ap.). CTpykTypa u GyHKIHUN CTEPOUIOB
(XomneBast KHCJIOTa, CTEPOUAHBIE TOPMOHBI). Dochonunuabl. buonorudeckas poib
dbochonunuos.

Ipaxmuueckue pabomol:
1. Tuoponu3z scupos noo delicmauem aunasvl. Bausanue dcenyu Ha akmugHOCMb TUNA3b.

buojgoruveckoe okucjienne u cuate3 AT® (4 yaca).

VcTopus nzydeHus! MporeccoB OUOJIOTHIECKOTO OKUCIIeHUs. Pa3HooOpa3ue hepMeHTOB
OHMOJIOTMYECKOT0 OKUCIICHHUS.

CucreMbl MUKpPOCOMAaJIbHOTO OKUCIIEHMS B KileTKe. CynepokcuaaucMyTasa, KaTajiasa U X poJib
B 3alllUTE OPraHU3Ma OT aKTUBHBIX (JOPM KHCIOPOJA.

Comnpsixenue okucienus ¢ pochopunupoBanueM. CyocTpatHoe hochopuaupoBaHue U
dhochoprmpoBaHre Ha YPOBHE JIEKTPOHHO-TPAaHCTIOPTHOM 11enu. [loHsITHE O compsiraroIei
MeMOpaHe MUTOXOH/IPHHA.

I'opMonbI U X poJib B 00MeHe BemiecTB (4 yaca).

Knaccudukanus ropmonos. CtepouHbie TOpMOHBI. MeXaHNU3M JICHUCTBUS CTEPOUTHBIX
ropMoHOB. llenTuaHbpie rOpMOHBL. XapaKTEepUCTUKA UHCYJINHA, TOPMOHA POCTa, TUPEOTPOIIMHA,
racTpuHa, Ba3onmpeCCruHa. MexaHuzm IIGfICTBHSI NCNTHUAHBIX TOPMOHOB (Ha MMpUMEPE IIIIOKarcHa
u nHcynmuHa). CaxapHblil 11abeT U ero BUJIBI.

[Tpoune ropMoHBI (apeHaANHH, AYKCHH, THOOCPEIUTMHBI, IMTOKWHUHBI, TPOCTATJIAHINHBI ), UX
CTPYKTYpa U MEXaHU3M JeicTBuUs. Punmsunr-gpaxropsl ropMmoHoB. HeliporopMons! (3H10p(HUHBI
1 sHKedanuHbl). [I[ppuMeHeHne TOpMOHOB B MEUITUHE.

IIpo06JieMbl OMOXMMHUYECKOH IKO0JI0THH. (4 yaca).

DKOJIOT0-OMOXMMHYECKHIE B3aUMOJICHCTBHS C YIaCTUEM PA3IMIHBIX TPYIIT OPTaHU3MOB.
[TumeBsie feTeprenThl U aHTU(GUAAHTHL. [IHIeBbIe aTTpaKTaHThl M CTUMYIATOPBI. Hakomnenue
Y MCTIOJIb30BAaHKE KHUBOTHHIMU BTOPUYHBIX META0OJIUTOB PACTCHUN. AHTPOTIOTCHHBIC
OMOAKTHUBHBIE BEIIECTBA U POOIEMbI XUMUYECKOTO 3arpsi3HeHUs1 Ouochepshl.

TeMaTnuyeckoe MIIAHNPOBAHUE

No HaszBanmue pa3gesna (0,10ka) Koa-Bo W3 HUX K0JI-BO 4aCOB, OTBEJIEHHbIX
o/n 4acoB Ha HA MPAKTHYECKYI0 YaCTh U

H3ydeHue KOHTPOJIb

pasaena .

Jaoop. npaKkT.
(6s10Ka) P p KOHTP. paod.
pao. pao.
1. | B3aumocBss3b u peryJsius 1
oOMeEHa BEIIECTB.

2. | benkn 4 2
3. | ®epmeHTHI 4 2




4. | ButaMuHBI M1 HEKOTOpBIE APYTHE 3 1
OMOJIOTHYECKHU aKTUBHEIE
COEIMHEHNS
5. | HykienHoBbIE KUCIOTHI U UX 4 2
0oOMeH.
6. | Pacnax u OuocuHTE3 OEIKOB 3 1
7. | YriaeBodsl U UX 0OMeEH 4 2
8. | JIunuasl U uX 0OMeEH. 3 1
9. | buonorndyeckoe OKHCICHUE 2
cunare3 ATO
10. | F'opMoHBI 1 UX poOJb B 0OMEHE 2
BEIIECTB.
11.| IIpobrembl OMOXUMHUYECKO 4
9KOJIOTHH.
HTroro 34 11
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TeMaTnuyeckoe IIAHMPOBaHUE

HaumenoBaHue pa3jaesia u TeM

BBenenune

TlosmopHblll UHCMPYKMAC O MEeXHUKe
besonachocmu. O0IIME IPECTABICHUS O
B3aMMOCBSI3M OOMEHA BEIIECTB B KJICTKE. Y POBHH
peryysiuu oOMeHa BEleCTB

Bbeaku (44)

benku. Cocras, knaccudukarus. OU3nko-
XUMHYECKHE CBOMCTBA U (PYHKIIUU OEIIKOB.

ITenrunel. [Ipupoansie nenTuasl, UX
($u3noIOrNUecKoe 3HaYCHNE U UCTI0Ib30BAHUE B
Ka4yeCTBE MEIULIMHCKUX IIPETapaToB.

Ipaxruueckas padora Nel «PazneneHue

AMHHOKHUCIIOT METOJIOM pacrpeaeTHTeIbHON
xpomarorpaduu Ha Oymarey.

Ipaxruueckas padora Ne2. [IpuroroBiaenue pacTpopa

Oenka (ssmaHOTO anbOymuHa). Pa3znenenue 6emkoB
KYPHUHOTO SIMLa 10 UX PaCTBOPUMOCTH. JleHaTypanus
OEJIKOB.

®depMmeHTHI (44)

®epmentsl. CoiicTBa hepmeHToB. CYIIHOCTH
(hepMEeHTaTUBHOT'O KaTan3a.

®epMmenThl. [IpuMeHeHre B METUIIMHE, MEXAHU3M
nerictBus. 3HaueHne GepMEHTOB B OOMEHE BEIIECTB B
OpraHu3Me.

IpaxTuueckas padora Ne3. «CpaBHUTEIbHBIN aHATN3

MPOJYKTOB KMCIOTHOTO U ()epMEHTATUBHOTO
TUIPOJIN3a - U OJUcCaxapuaoB (Ha mpumepe
caxapo3sbl U KpaxMmaja.

Hpaxruueckas padbora Ned «BnusHue Ha aKTUBHOCTh

(dbepMeHTOB Temnepatypsl, pH, akTuBaTOpOB U
UHTHOUTOPOBY.

Koau-
YeCTBO
4acoB

(19)

1

Ipumeuanue

BuraMuHBI 1 HEKOTOpBIE Apyrue OHOJTOTrHYeCKH AKTUBHbIE coeinHeHns (34)

Butamunsl. Kinaccudukanms BATAMAHOB. YYacTHe

BUTAMUHOB B OOMEHE BEIIECTB.

1



11

12

13

14
15

16

17

18

19

20

21

22

23

24

[pakrtuueckas padora NoS. «KadecTBeHHBIE peaKIUK

Ha BUTaMUHBD).

Pa3nooOpa3re OMOIOTHYeCKH aKTUBHBIX COCTMHEHUN

HyxkJ/ienHOBBIEe KMCJOTHI M X 00MeH (4 1)

Hyxnennossie kuciotsl. Kimaccudukamus. CocraB u
CTPOCHHUE.

JHK, PHK pa3nu4HbIX BUIOB.
pakrugeckas pabora Ne6. «Brl neneHue

PUOOHYKIICOMTPOTEUHOB U3 APOKKEID

TlosmopHulil UHCMPYKMAXC NO MEXHUKe
bezonacHocmu.

[paxTuyeckad padora Ne7. «KayecTBeHHOE

ompejieiecHue  TPOAYKTOB  THUIPOIH3a
PUOOHYKIICONTPOTEUHOB.

Pacnaa u OmocunTe3 0ejikoB (3 4)

Pacman u Owocunre3 OenkoB. DepMeHTHI,
OCYIIECTBIIAIONIME pacnaja 0enkoB. [lepBuuHbIe 1
BTOpI/I‘-IHBIG AMHUHOKHUCIIOTHI.

pakrugeckas padora No8 DH3UMATUUYECKHI METO/

BBIJACJICHUA U KOJIMYCCTBCHHOI'O OIIPCACIICHU A
MOYCBUHEI.

Kon 0€eJIKOBOTO CHUHTE3A. OcobennocTH
FCHETHYECKOTO KOJIa MUTOXOHJIPHH U XJIOPOILIACTOR.

YraeBoasl u ux o0MeH (4 1)

Knaccudukanus yrneBonos. Ilonmcaxapuabl, ux
CTPYKTYpa M IPEICTaBUTENN (IVINKOT'€H, KpaxMall,
KJIeTyaTKa, XUTUH). OYHKIUH YTI€BOOB.

O6men yrieBonoB. ['nmukonus. CiupToBOE OpOKEHUE.
JlelicTBrE ATaHOJIa HA OPTAHU3M YEJIOBEKa

Ipakruueckas pabora NeQ. Brinenenue rimkoresa us

NEYEHN SKUBOTHBIX. (COIOCTAaBIEHUE CTPYKTYpbI
[JIMKOT'€HA U KpaxMaia.

pakrugeckas padora Nel(. «KauecTBeHHbBIE

PCaKMu Ha YyIJICBObI.

Jlunuasl 1 ux oomeH (4 1)
JInmnapl. ®U3HKO-XUMHUUECKUE CBOMCTBA JTUITHIOB.

buosornueckoe 3HaueHue



25 OOwmeH xupoB. Hapyiienus: B 0OMeHe KHUPOB. 1
O’kHpeHne U ero NPUIHHEL.

26 Bockwu, ux crpoeHue, GyHKIUU U IPEICTABUTEIH. 1
CrpykTypa 1 GyHKIIMU CTepouoB. buonoruueckas
poib pocdomumnuos

27 Hpaxruueckas pabora Nell. ['maponu3 UpPOB MOA 1

NEeNCTBUEM JINIa3bl. BousHue xe1un Ha aKTUBHOCTD
JIAIIA3bI.

Buonoruveckoe okuciaenne u cuure3 AT® (2 v)

28 PaszHooOpa3zue hepMeHTOB OHMOJIOTHIECKOTO 1
okucneHus. Karanasa u e€ pons B 3aUTe OpraHu3mMa
OT aKTUBHBIX (hOpM KHCIIOpOIA.

29 Ctpoenne mnpotoHHON AT®a3el U BEpOATHBIE 1
MeXxaHu3Mbl cuHTe3a ATO

I'opmoHBI U UX PoJIb B 00MeHe BelecTB (2 1)

30 Knaccudukamuss ropmMoHOB. MexaHM3M JeHCTBUS 1
CTEPOMIHBIX TOPMOHOB. XapaKTEpUCTHKA UHCYJINHA,
rOpMOHa pOCTa.

31 Caxapublit tuabet u ero Buabl. Punnsunr-gakropsl 1
ropmMoHoB I[IprMeHeHrne TOpPMOHOB B MEIULIMHE.

IIpo06Jiembl OMOXMMUYECKOI IK0I0THH (4 1)

32 DKONOro-0MOXMMUYECKUE B3aUMOJICHCTBUS C 1
y4acTUEM PA3UYHBIX TPYII OPTaHU3MOB:
MHUKPOOPTaHU3MOB, TPHOOB, BBICIITUX PACTCHUH,

JKUBOTHBIX.

33 AHTpOmNOreHHbIe OHMOaKTHUBHBIE BEIIECTBa u 1

poOIEeMbI XUMUYECKOTO 3arps3HEHUsI OnOChephl.

34 Cemunap Ha Temy «I[IpoOieMbl OMOXUMHUYECKON 1
IKOJIOTHUIY
35 OO6006mieHre ¥ cUCTeMaTH3alMsl 3HAHUH 10 KypCy 1

«bruoxumusa u MEIUIIHA»

CHuCOK JUTepaTyphl ISl yYaluXcst
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