AHHOTAIUA

Pabouas mporpaMMa 3JIEKTUBHOTO Kypca «XHWMHsI U MEIHUIIMHAY» COCTaBIcHA
st 10-11 xmaccoB B CBSA3HM € BHIOOPOM YUAIIMXCSl €CTECTBEHHOHAYYHOTO MPOQHIIS
oOyueHus.

HporpaMMa QJICKTUBHOI'O KypCa «XUMHs U MCIUIHA» IIPpCAHA3HAYCHA JIA
ydqamuxcs HpO(l)I/IJIBHOFO MCIUMIIMHCKOI'O KJ1acca.

E€ nenpio sBasieTcst yriayOia€HHOE U3yUeHUe CIENUaIN3uPOBAHHBIX Pa3/IeoB
XMUMHH, KOTOPBIE MO3BOJIAT JaTh y4alllUMCSl MPEACTABICHUE O POJIM XUMHUYECKON
HAyKH B PA3JINYHBIX 00JIACTAX MEAULIMHBI. XUMHUS B METULIMHE TIO3BOJISIET ONUCATh
IPOLIECCHI, TPOUCXOSAIINE B OPraHU3ME YEJIOBEKA, U3YUUTh BIUSHUE PA3IMYHBIX
AJIIEMEHTOB W IpEnapaToB Ha KMUBYIO KIEeTKy. OOBbEM 3HAaHUU MPEICTAaBICHHBIX B
JAHHOM Kypc€ TMO3BOJIAET Yy4YalllMMCS PACIIMPUTh 3HAHHUS O YEJIOBEUYECKOM
OpraHM3M€ W BIIMSHHE HAa HEr0 MAaKpO- W MHUKPOAIJIEMEHTOB, OHOJIOTHYECKHU
aKTUBHBIX BelecTB. [IporpamMmma npegycmarpuBaeT (GOpPMHPOBAHUE Y YYAIIUXCS
oO1Iey4YeOHBIX YMEHHI M HaBBIKOB, YHUBEPCAJIbHBIX CIOCOOOB JEATEIBHOCTH U
KJIFOUEBBIX KOMIIETCHIMHA. B 3TOM HanpaBleHUMM NPHOPUTETAMH SIBIISFOTCS:
UCIIOJIb30BAHUE I TO3HAHUSA OKPYXAIOLEro Mupa pas3iIudHbIX METOJO0B
(HaOnroieHNs, U3MEPEHMSI, OMBIThI, HKCIIEPUMEHT); MPOBEACHUE NMPAKTUUECKUX U
7a00paToOpHbIX  pabOT, OSKCIEPUMEHTOB U  ONHCAaHME HUX  PE3yJbTaTOB;
WCIIOJIb30BAHUE [UISl PEIICHMS ITO3HABATENIBHBIX 3aJa4 Pa3jJu4HbIX HCTOYHHKOB
uHpopMaluy; CcoOJIOACHHE HOPM M TpaBWI MOBEACHUS B XUMHUYECKHX
71a00paTopusx, B OKPYKAIOIIEH Cpefie, a TakyKe MpaBUIl 310pOBOro 00pa3a KHU3HH.
JUia  opranuzanuu  o0Opa3oBaTENILHOTO IpoLiecca HEOOXOAMMO HCIOJIb30BAThH
paznuuHble (opMbl pabOThl — JEKUWH, CEMUHAphl, KOH(EpEeHUUH, Hay4dHO-
IPAKTUYECKYI0 M HCCIEN0BATENbCKYI0 padOTy, MCIIOJIb30BAHUE MPOOIEMHOIO
oOy4eHMs, TEXHOJOTMU COTPYAHHMYECTBA, YPOBHEBOM  auddepeHuumanuu,
MH(OPMAIMOHHO — KOMMYHHUKa0€IbHOM TEXHOJIOTHH.

Kypc paccuutan Ha npoBeneHue 1 yaca B Henemto. Beero 34 yaca B 10 knacce
u 34 yaca B 11 kiacce.

Ilinanupyembie pe3yJbTATHI 0CBOCHHUS YJIEKTHBHOI0 Kypca

ITo 3aBCPIICHUH KypCa ydallueCsa NOJIZKHBI OBJIAJICTh CICAYIOIINMMUA PE3YyJIbTaTaMM:

JINYHOCTHBIE PE3VJibTATbI:

1. 3HaHUe U NOHUMAHUe: OCHOBHBIX HMCTOPUYECKUX COOBITUH, CBA3AHHBIX C
pa3BUTHEM XMMHH; JOCTKEHUN B 00JaCTH XUMHH M KYJBTYPHBIX TPAIUIUN CBOEH
CTpaHbl (B TOM YHUCJIE HAYYHBIX ); OOIIIEMUPOBBIX

JTOCTIDKCHUM B O0JAcTH XWMHHM; OCHOBHBIX TMPUHIIMIIOB M TPAaBUJI OTHOIICHUS K
IpUpOJIe; OCHOB 3J0POBOro 0o0pa3a *U3HU U 3/10pOBbECOEpEraronnux TEXHOJIOTHI;
MPaBUJI IOBEJICHUS B

Ype3BbIUYAWHBIX CHUTYAIUSAX, CBSI3aHHBIX C BO3JCHUCTBUEM pa3JIMYHBIX BEIIECTB;
OCHOBHBIX TpaB M OO0S3aHHOCTEW TIpakJaHWHA (B TOM YMcIe OO0ydarolierocs),
CBSI3aHHBIX C JIMYHOCTHBIM, TPO(PECCHOHATIBHBIM U KU3HEHHBIM CAMOOIIPEACIICHUEM;



COLMAIBHON 3HAYUMOCTH U
coziep>kanus mpohecCrid, CBI3aHHBIX C XUMHUEH;

2. Yy8Cmeo 20pO0OCmU 3a POCCUKUCKYI0 XUMHUYECKYI0 HAyKy M JOCTHKEHUS
YUEHBIX; YBOKCHHUE U MIPUHATUE JOCTHKEHUN XUMUH; JTIOOOBb U

OepeXHOEe OTHOUIEHHE K MPHUPOJEC; YBAKEHHE M YyYE€T MHEHHMI OKpYXaroluxX K
JUYHBIM JOCTHKEHUSAM B U3yUYEHUU XUMUMU;

3. npusHaHue IEHHOCTU COOCTBEHHOI'O 3/I0POBbSI U 3JI0POBbSI OKPY>KAOIIMX
JFOZIeH; HEOOXOAUMOCTH CaMOBBIPAKEHHUSI, CAMOpEATHU3AIIHH,
COLIMAJIBHOTO IPU3HAHUS;

4. OCO3HAaHue CTCIICHU TOTOBHOCTHM K CaMOCTOATCIIBHBIM TIIOCTYIIKAM H
HCﬁCTBHHM, OTBCTCTBCHHOCTH 3a UX PE3YJIbTATHI,

5. nposesjieHue SKOJIOIrH4CCKOIro CO3HAHM:A, I[O6p0)KGJIaTeJII>HOCTI/I, JOBCpHUA U
BHHUMATCIBHOCTH K JIOAAM, TOTOBHOCTH K COTPYAHHYCCTBY, HHHIHATHBLI H
JI0003HATENLHOCTH B HN3Yy4YCHHUHM BCHICCTB H IIPOLCCCOB, Y6C)K,Z[CHHOCTI/I B
HCO6XOIIHMOCTI/I Pa3yMHOI'O HCIIOJIb30BAHUA ,ZIOCTI/DKGHI/Iﬁ HaYKHU U TCXHOHOFHﬁ;

6. ymeHue yCTaHaBJIMBATb CBA3HU MCKAY LCJIbIO U3YUYCHHA XHUMHHU U TCM, IJIA
4Cro 5TO HYKHO, CTPOUTD ) KU3HCHHBIC U HpO(l)eCCI/IOHaJILHBIG IIJIaHBI C
Y4CTOM YCIICHIHOCTHU U3YUCHUA XUMHUH U COOCTBEHHBIX IIPUOPHUTCTOB.

MeTanpeg METHBIC PE3VILTATDHI.

MCTaHpeI[MeTHBIC PE3YJIbTAThI BKJIFOYAIOT OCBOCHHBIC 06yanOH_II/IMI/ICH
MCKIIPCAMCTHBIC ITOHATHA M YHHBCPCAJIbHBIC y‘{e6HBI€ ,HGIZCTBI/IH (peFYJIHTI/IBHBIG,
II03HAaBAaTCJILHBIC, KOMMYHI/IKaTI/IBHLIe).

Peaynamuenvie YV/I:

1. YMeHHe caMOCTOSTENBHO OMPENENATh UEIH 00yUYeHHUs], CTABUTh U
dbopMyIMpOBaTH HOBBIE 337]a4M B yueO€ U MO3HABATEIIHLHOU

NEesATEIbHOCTH, pPa3BUBaTh MOTHBBI W MHTEPECHl CBOEW IO3HABATEIbHOU
NEeSATETbHOCTH.

2. YMeHHe caMOCTOSITENIbHO MJIaHUPOBATH ITyTH JOCTUKEHUS LIEJIeH, B TOM
YHUCJe aIbTEePHATUBHbBIE, OCO3HAHHO BbIOMpaTh Hanbosiee 3PPEeKTUBHBIE CIIOCOObI
pelieHus y4eOHbIX M MO3HaBaTEIbHBIX 3a]1a4.

3. YMeHHne COOTHOCUTh CBOM JEUCTBUS C IUIAHUPYEMBIMH pPE3YyJIbTATAMU,
OCYIIECTBIJISITh KOHTPOJIb CBOEH IEATEIBHOCTH B MPOLECCE JTOCTHXKEHUS PE3yJIbTara,
OTIPEJIEIISITH CTIOCOOBI ACUCTBUIN B paMKax MPeI0KEHHBIX

yCIOBUM W TpeOOBaHMI, KOPPEKTUPOBATH CBOU JIEUCTBHUSI B COOTBETCTBHH C
M3MEHAIOIIEHCS CUTYallUEN.

4, YMmenue OLCHMBATDH MMPAaBUJIbHOCTL BBIITOJIHCHUSA y‘lC6HOﬁ 3agda4u,
COOCTBEHHBIE BO3MOYKHOCTH €€ PCUICHUA.

S. Brnagenne ocHOBaMU CaMOKOHTPOJIS, CAMOOLIEHKU, IPUHATHUS PELLICHUN U
OCYUIECTBJIEHUS! OCO3HAHHOT'O BbIOOpA B yUeOHOM U MO3HABATEIbHOM.

Ilo3unasamenvuvie YV/I:

I. YMeHue ONpCACIIATh IOHATHSA, CO31aBaTb 0606H_I€HI/I}I, YCTaHAaBJIMBATb
dHaJIOT'uu, KHaCCH(bHHHpOBaTL, CaMOCTOATCIIbHO BBI6I/IpaTB OCHOBAHHA U KPUTCPHUU



JJIA KJ'IaCCI/I(l)I/IKaHI/II/I, YCTAaHABJIMBATb HNPUIUHHO-CIICACTBCHHBIC CBsA3U, CTPOUTH
JIOTHYCCKOC PACCYKIACHNC, YMO3AKIIFTOUCHHUC
(I/IHI[YKTI/IBHOG, ACAYKTHUBHOC, 110 aHaJIOFI/II/I) H ACJ1aTb BBIBOJBI.

2. YMeHue co3naBarh, MPUMEHATh M MPEOOpPa3OBbIBATh 3HAKM M CUMBOJIBI,
MOJIETIM U CXEMBI JIJISl pelIeHHs YUeOHBIX U MO3HABATEIbHBIX 3a/4a4.

3. CMBICIIOBOE UTECHHE.

4. dopmHpoBaHUE U PA3BUTUE IKOJIOTUYECKOTO MBIIIIEHUS, YMEHUE IPUMEHSTh

ero B  T[03HABaTCJIbHOW, KOMMYHUKATHBHOW,  COLMAJIBHON  TNpaKkTUKE U
npoecCHoHaTBEHON OpUEHTAITUH.

5. PazButue MOTHBallUM K OBJIAACHHUIO KYHBTYPOﬁ AKTHUBHOI'O UCIIOJIb30BaHUA
CHOBapeﬁ " JPYI'uX IMOUCKOBBIX CUCTCM.

Kommynukamuenvie YV/:

1. YMeHue opraHu30BbIBaTh y4€OHOE COTPYTHUYECTBO U COBMECTHYIO
JIEATEIIbHOCTh C YUYUTEJEM M CBEPCTHUKAMU; paboTaTh UHAWBUIYAJIbHO U B TpyIIIE:
HaxXOJUTh OOIllee pelIeHre M pas3pemaTbh KOHMIUKTHI HAa OCHOBE COTJIACOBAHUS
MO3UIIMNA U yueTa UHTEPECOB; (OPMYIUPOBATH,

apryMEHTHPOBATh U OTCTANBATH CBOE MHEHUE.

2. YMeHne OCO3HAaHHO MCIIOJb30BAaTh PEYEBBIE CPEICTBA B COOTBETCTBUMU C
3a/layeii KOMMYHUKAIIUK JJIS BRIPAXKEHUSI CBOUX YYBCTB, MBICJICH U TOTPEOHOCTEH 15t
IUIAHUPOBAHUS U PETYJSIAU CBOEH NIESATEIbHOCTH; BJIAJICHUE YCTHOM M MUCbMEHHOU
pE€UYbI0, MOHOJIOTUYECKON KOHTEKCTHOM PEYBIO.

dopMupoBaHWE U PA3BUTHE KOMIIETEHTHOCTH B OOJACTH  HMCIOJb30BaHUS
UH(OPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH.

3. 3. (UKT).

IIpeaMeTHbIE pe3YJIbTAThI:

1. 3HATh XapaKTEPUCTUKY OCHOBHBIX KJIACCOB COCTMHEHUMN, BXOIAIINX B
COCTaB JKUBOW MaTE€pUU; BaKHEUIITHE pa3esibl OMOXUMUU: OCIIKH,

dbepMeHThI, JUMUIbI, HYKJICUHOBBIE KHUCIOTHI, BHUTAMHHBI, OCHOBHBIC
MIPUHITUIIBL, JISKAIINE B OCHOBE KOJIMUYECTBEHHOTO U KAaU€CTBEHHOTOAHAIH3a,;

2. OINPENENATh NPUHAJIEKHOCTD BEIIECTB K ONPEAECICHHOMY KJacCy
COCIUHCHUM;

3. MIPOBOJUTH KaYE€CTBEHHbBIE PEAKIIMU Ha OENKH, (DEepMEHThI, BATAMUHBI;

4. HaOJII0/1aTh U BECTH TPAMOTHBIE 3aMCU HAOI0JaeMbIX SIBJICHUI;

5. MPOU3BOAUTH CPABHUTEIIbHBIN aHAIN3 MOJIYYEHHBIX PE3yJIbTaTOB, JeNaTh
BBIBOJIBI.

Ilpu usyuenuu oOamHO20 Kypca ydawjuecs NOAYYAM BO3MONCHOCHb 2l)y0dice
NO3HAKOMUMCSL C:

1. CYIIHOCTBHIO OMOXUMUU U METUITUHBI KaK HAYKU;

2. OCHOBHBIMHU 3TaniaMu OMOCHHTE3a Oelika B 3yKapHOTUYECKON KIIETKE —
TPAHCKPUIILUIO U TPAHCIISILIHIO;



3. peaxiueil KIeTOK Ha BO3IEHCTBUE BPEIHBIX (PAKTOPOB CPEIbI;
4. 3aBUCHMOCTBIO ITPOSIBIICHHS TEHOB OT YCJIIOBUM OKPY’KAIOLIEH CPEBI.

5. CTPOCHUCM OMOJOTHYECKUX 00BEKTOB: KJICTKH, TCHOB U XPOMOCOM,
HCOPTaHNYCCKHUX U OPraHUYCCKUX BCIUICCTB KIICTKH,

6. npoiieccaMu MeTaboau3ma.
Conep:xanue 3jeKTUBHOTO Kypcal( kiacc

BBenenue (2 yac).

buoxumus kak Hayka. Mcropus pas3BuTuss OuMoxuMuu. Ponb OTE€YeCTBEHHBIX
yYeHBIX B pa3Butuu ouoxumuu (padotsl A. f. lanunesckoro, H. U. Jlyauna, A.H.
baxa, B. A. Ownremsrapara, A. H. benozepckoro, A. C. Cnupuna, HO. A.
OsunnHukoBa, B. I1. CxynaueBa u ap.). BzaumMocBa3b OMOXUMHM C MOJICKYJIIPHOU
ounonoruei, OMopU3NKON 1 OMOOPraHUYECKON XUMUEH.

3HayeHUe OWOXMMHM [JIi Pa3BUTHS OUOJOTUM, MEIUILIMHBI, OMOTEXHOJOTHH,
CEIbCKOTO0 XO3MMCTBA, TEHETUKH M JKOJOTMH. MeToapl OHMOXMMHYECKHUX
MCCIICIOBAHUMN U UX XapaKTEPUCTHUKA.

Boaa u eé posb B OMosiornyeckux cucremax (3 yaca).

Bona B OGumocdepe. B3auMocBsi3b JBYX BOJHBIX CHCTEM — BHYTPEHHEH CpeIb
oprann3MoB U MupoBoro okeana. Boia B ku3Hu yenoBeka. OU3NKO- XUMUYECKHE
cBorictBa BoAbl. DyHKIMK BOIBI B Ki€TKE. PoJib BOJBI B MOBPEXKICHUN KIIETKH.
Briienenue BobI.

buorenHbie 3J1eMeHTHI U UX COeIMHeHUd (8 YacoB).
Teopusi. Knaccudukaruss u pacnpoCTPaHEHHOCTh XUMHUUYECKUX DJIEMEHTOB
opranusme yenoBeka. OpraHorensl. MeTasuibl )KU3HU. BUOT€HHBIE 2JIEMEHTHI.

MakposnemenTel. Mukpoanementsl. ['omeocTtas. Bomopox u ero coenvHeHus.
Oyukiuu  Bonmbl.  CBsizaHHasi, cBoOomHas  Boga.  CTpyKTypupoOBaHHasi,
JIECTPYKTypUpOBaHHas BoAa. Tspxemnas Boaa. JluctuimpoBanHass BoAa. Y TJIEPOJ U
ero coenunenusi. Oxcup yraepozaa (IT). O6mennsiit MmexanusMm. Kucnopon, cepa u
ux coeauHeHus. buonornueckoe okucienue. Ilepokcun Bomopoma. A3ot, dochdop
u ux coenuHeHus. AmMuak. Oxeun azota (I). Oxcun azora (IT). Oxcua azora (11).
Hutputsl. Oxcun azota (IV). Oxcup azora(V). Hutpatsl. ATOMBI TaIOTEHOB U UX
coenuHeHns.  OKHUCITUTENBHO-  BOCCTAHOBHUTEIBHBIE  CBOWMCTBA  TaJIOTCHOB.
KucnotHo-ocHOBHBIE CBOMCTBa ranoreHoB. KomruiekcooOpa3syroume CcBOWCTBa
TaJIOTCHOB.

IIpaktuka. Ha ocHOBaHMM CTpoeHUST aToMa OHOTEHHBIX  JJIEMEHTOB
MPEANOJIOKEHNE O BO3MOKHBIX XMUMUYECKUX CBOMCTBaX, (PM3HOJOTUYECKON pOJIU
s opranusma.  KapOokcuremornoown.  Okcuremornioous.  ['umokcus.
['unepokcust. dusznonornueckas poib cepbl. JlesnHpumupyronme cBOWCTBA CEPHI.
dusnonoruueckas poib Gocdopa. buosornyeckas pojab ¥ IPUMEHEHUE TAJIOT€HOB
U UX COCIMHEHUN B MEIULMHE.

CocraBneHue cxeM KpyroBopoTOB OMOre€HHBIX 3JIEMEHTOB B Iipupozae. Kpyrosopor
BOobI B mpupojae. Kpyrosopor yriepona B mpupoae. KpyroBopor kuciopona B
npupoae. Kpyrosopor cepbl B mpupoae. KpyroBopoT azora B HOpHUpOje.



Kpyrosopot ocdopa B mpupoe.

Ipaxmuueckas pabomwi: 1.IIpocmetiuiue cnocobvl 04UCmMKU 600bl U3 NPUPOOHBIX
UCTMOYHUKOS.

buoneoprannuyeckasi xumusi u MmeauuuHa (10 uacoa).

Teopusi. @usnosorndeckass U MNATOJOTHYECKAS] POJIb HEKOTOPBIX JJIEMEHTOB B
opranuzMe. buoHeopranmyeckas XuMHs. XHMHYECKHME PpEAaKIUU B IKUBOM
opranuzme. CoeauHeHUsT METAIOB B oOpranu3me uyesnoBeka. CopaeprkaHue
METaJIOB B KOMIIOHEHTaX KPOBHU 370POBOro 4esnoBeka. HaxoxxaeHue B opraHusMme.
Kanuii-natpueBbiit  Hacoc. Pomp wonoB K u Na' B  opranmsme.
KommiekcoobpazoBanue kanus ¢ pepmentamu u cyoctparamu. CTpoeHHE MarHus
u Kanplus. Haxoxnenue B opranmsme. Pons monos Mg?" u Ca** B opranmsme.
KommiekcooOpa3zoBanue MarHus W Kajublus. (OCOOEHHOCTH KOMILUIEKCHBIX
COEIMHEHUH, o0pa3yeMbIxX MeETaJUIaMH. buonornueckue GyHKIIMH
METaJUIONPOTEHHOB. Crpoenue Maprasia, MOJINO/IEeHA.
KomnnekcoobpazoBanue mapranina v monuOjeHa. HaxoxkaeHwe B OpraHusMe.
KomnnekcoobpazoBanue kene3a u koOanbra. HaxoxaeHue B opranmsme.
Crpoenne menu u nuHKa. Haxoxaenue B opranusme. Poib HOHOB MeM W LIMHKA B
opranuzme. KommekcooOpa3oBanue Meau v nuHka. [loTpeGHOCTH opraHusma B
MOHAaX Meau W UuHKa. OCHOBHBIE NPOSBIICHUSI HEOCTaTKa M U30bITKA KAaTUOHOB
M€ U [IMHKA.

IIpakTuka. Pabora co cipaBOYHON JUTEPATYpOH MO OMPEACIICHUIO MPEnapaTosB,
IIPUMEHSIEMBIX B MEIMIMHCKOM Tmpaktuke. [lpemaparel kamus W HaTpus,
MPUMEHSIEMbIE B MEIWIMHCKOM TmpakTuke. IIpemapaTel MarHuss W Kajablus,
MIPUMEHSIEMbIE B MEIUIIMHCKOW mpakTuke. [Ipenapartel Maprasia, IpuMEHsIEMbIE B
MEIUIIMHCKONM TpakTuke. IlpemapaTel »keje3a W KoOaidbTa, NPUMEHSCMBIC B
MEOULMHCKOW TpakTuke. Ilpemaparel Meaum ¢ 1LHMHKA, MPUMEHAEMBIE B
MEIUIMHCKOMN MPAKTHUKE.

BrisiBaenue HEOOCTaTKa U N30BITKAa MOHOB METAJIJIOB HA OpraHu3M 4YCJIOBCKaA.

[TorpebHOCTs Opranm3ma B voHax K™ u Na®. OcHOBHBIC TPOSBIEHHS HEIOCTaTKa
¥ M30bITKA KATHOHOB Kanus W HaTpus. [loTpeGHOCTL opranmsma B moHax Mg?™ u
Ca’". OcHOBHBIC MPOSIBJICHUS HEJOCTAaTKA U U30bITKA KATUOHOB MarHusi U KaJbIIUsl.
Pons monos Mn?** u Mo?" B opranusme. ITorpe6HOCTE opranusMa B HoHax Mn** u
Mo?*. OcHOBHBIE TPOSBICHHS HENOCTATKA M W30BITKA KATHOHOB MapraHua u
MoiuoOaeHa. Ponk WOHOB kene3a M KoOambTa B opranusme. IloTpeOHOCTH
OopraHu3Ma B HMOHaX jkele3a U KoOanbTa. OCHOBHBIC MPOSIBICHHS HEIOCTAaTKa U
n30bITKAa KATHOHOB kee3a U kobanbTa. [loTpeOHOCTh Oprann3mMa B MOHAX MEIU U
ruHka. OCHOBHBIE TTPOSIBJIICHHS HEIOCTAaTKA U M30bITKAa KATHOHOB MEJN M IIMHKA.

Ilpakmuueckue pabomeoi: 1.1lonyuenue KOMnIEKCHbIX COEOUHEHULL.
2. HN3yuenue cocmaea npenapama « Pepponiexcy.

Pemenue 3aa4 no oomen XUMHUH c MeINKO0-0HO0JIOTrHYeCKOM
HANPaBJEHHOCTHIO (4 uaca).

IIpakruka. KomuuectBo BemectBa. Momb. Monsdpuas macca. CtpoeHue siapa
aroMa. Heittponsl. [IpoTtonsl. DnekTtpoHbl. M3otonsl. Pemenue 3agay no teme «
KomnuectBo BemecTBa» u «CTpoeHre aToMay.



Peuienue 3a1a4 no TemMe « QNEKTPOIIU3Y.

MaccoBast gonsi snemeHTa B ¢opmyne. PacueTsl mo XuMHUECKUM (HOPMYIIaM.
BeiBon QopMysibl XMMHUYECKOTO COEAMHEHHS [0 W3BECTHBIM MAacCOBBIM JOJISIM
HJIEMEHTOB.

PactBoper. Macca pactBopa. O0BEM pacTBopa. MaccoBasi 05 pacTBOPEHHOTO
BemectBa. [lmoTtHOCTE pactBOpa. MoisipHas KoHueHTpauus. Pemenue 3amay mo
TeMe « PacTBopb». PacueTsl 10 ypaBHEHUIO PEAKLINH.

XuMHus B IoMalIHel anTeuke (2 yaca).

Teopus. JlekapcTBeHHBIE CpencTBa NepBoil momolu. JIekapcTBEHHbIE CpelcTBa
JUIsl TIpueMa BHYTpb. JlekapcTBEHHBbIE CpeACTBa [JIi HAPY>KHOTO MPUMEHEHUS.
[lepeBs30uHbIi MaTepual, CpeCcTBa OCTAHOBKU KPOBOTEUEHHUS.

llpakmuueckue pabomol: 1.13yuenue ceoucme CAnTUYUIO8oU u
ayemuICaIuyuIo80U KUCiom.

O0pa3 :xu3HM U BpeJaHbIe IPUBBIYKH (5 4acos).

IIpakTtuka. [loaroToBka nmpe3eHTauuii Mo 340pOBOMY 00pasy KU3HU. PaKTOpBI,
BIIMSIONIME Ha 3JI0POBLE YeJIOBEKA. 3A0pOBbIN 00pa3 >xu3Hu. [IpaBuia 310poBOTrO
oOpa3a Ku3HU. 3aHATHS PU3NYECKOU KyJIbTypol. PaninonansHoe nutanue. Jlnunas
rurueHa. 3akanuBanue. OTKa3 OT BPEIHBIX NIPUBBIYEK.

CocraB TabauHoro apiMa. MexaHu3M JEMUCTBUSI HUKOTMHA HAa OpraHu3M YeJIOBEKa.
Bnusitnue BemiecTB TabayHOroO JbIMa Ha JKU3HEHHO BAXXHBIE CHUCTEMBI OPraHOB
yesjoBeka. 3a0oJieBaHUs, BbI3bIBacMble KypeHueM. llaccuBHOe kypeHue. MeTosl
n30aBJICHHS OT TaA0AYHOM 3aBUCHMOCTH.

JleiictBue ankoroyis Ha opranu3M. [laryOHoe BIHMSHHE alKOTroJisi Ha CHUCTEMBI
OpraHoOB YeJoBeKa. AJTKOTOJU3M U MPOOJIEMbI, KOTOPBIE OH BbI3bIBaeT. Jlerpamarus
nn4yHOCTH. [lepBas moMoOILIb pU OTPABIEHUN AJIKOTOJIEM.

I'pynnel HapkoTMueckux BewiecTB. Hapkomanus. dusndeckas 3aBUCHUMOCTb OT
HApKOTUKOB. ['yOWTENbHOE BIMAHME HAPKOTUYECKUX BEIIECTB HA OpPraHU3M
YEJI0BEKa.

TemaTnuyeckoe MJIAHUPOBaHME JIEKTUBHOTO Kypca 10 kiacc

Ne | Ha3Banme pa3nena KoJu-Bo N3 Hux KoOJI-BO 4acoB,
(0J10KQ) 4yacoB Ha OTBeEHHbIX Ha
n/n u3ydyeHune NPAKTHYECKYI0 4YacThb H
azjiena KOHTPOJIb
Gi10ka) nAa0op. | NpakT. KOHTP.
pao. pao. pao.
1. Brenenue 2
2 Bomra u eé poms B| 3
OMOJIOTMYECKUX
cucTeMax
3. BuoreHHsle 8 1
MEMEHTBI HW UX
COEIMHEHUS




buoneoprannueckas
XUMHS U MEIALIMHA

10

Pemenne 3amauy 1o
001111l XUMHUU C

M€ TUKO-
OMOJIOTHYECKOI
HAIPaBJICHHOCTHIO

XMMUSA B IOMaITHENR
arTeuKe

OO0pa3 xu3HU U
BPCIIHBIC MIPUBBIYKU

HToro

34




TemaTnuyeckoe MIAHUPOBaHME IJIEKTUBHOTO Kypca 10 kiacc

No
n\i

HaumeHnoBauue
pasjaesia u TeM

Koau-
YeCTBO
JacoB

Jlara
IJIaHH-
pyemasi

Jlara
dakTu-
yeckast

IIpumeuanue

BBenenue (24)

llosmopubiu
UHCMPYKMAd}C no
mexHuxe
bezonacHocmu.
buoxumus kak Hayka.
Hcropus pa3sBUTUA
OMOXUMMUH.

3HaueHHne OMOXUMMUHU.
Metonpl  OMOXMMHUYECKHX
HCCIeI0BaHUI u 1704
XapaKTEPUCTHUKA.

Boaa u eé posb B OHosioruyecknx cucremax (34)

Bona B OGuocdepe. Boga B
YKU3HHM JKUBBIX OPTaHHU3MOB

1

DdusuKo-xuMHYECKHUE
CBOMCTBA BOJBI

Bona B xietke u
OpraHu3Me

buoreHHble 3j1eMeHTHI U UX coeuHeHHsI (84)

Knaccuduxanus u
pacrpoCTpaHEHHOCTh
XUMHUYECKUX DJIEMEHTOB B
OpraHu3Me YeJI0BEeKa.

1

Bomopon wu
COEIMHEHUSI.

€ro

[IpakTuyeckas pabora Nel.
[Ipocretimue CIIOCOOBI
OYHUCTKH BOJIBI u3
IIPUPOTHBIX UICTOUHUKOB.

[IpakTnueckas
pabota Nel

Yrinepon wu
COCIMHEHUSI.

€ro

10

Kucnopon,
COECTMHEHUSL.

cepa M HX

11

Azor, dochop u wux
COCIMHEHUSI.

12

ATOMBI TaJIOTEHOB M UX
COEIUHEHUS.




13 | O6o01IeHne ull
CHUCTEMAaTHu3alMsl 3HAHUU I10
paszeiy «bHOreHHbIE
DJIEMEHTBHI u 1704
COCIMHCHHUSY.

buoneoprannyeckasi xumusi u Mmeaunuua (104)

14 | ®usnonornyeckas u |l
ITaTOJIOTHYCSCKAs pOJIb
HEKOTOPBIX JJIEMEHTOB B
OpraHu3Me.

15 | Hatpwuii u xanuii. |

16 | Marauii u KaJIbIIAi. 1

17 | Iloemopnviti  uncmpyxmagic
no mexHuke 0e30nacHocmu.

XuMusa HOHOB d-MeTalIoB B
OpraHu3Me.

18 | IIpaktuueckas padora Ne2. |1 [IpakTnueckas
[lonydyeHne  KOMIUIEKCHBIX padota Ne2
COCIUHCHUM.

19 | Maprasnerng 151 1
MOJIMO/ICH.

20 | XKeme30 u KOOAJIBT. 1

21 | IIpaktmueckas pabora Ne3.| 1 [IpakTrueckas
N3yyenue cocTaBa pabota Ne3
npemnapara «Depporiekc.

22 | Menb ¥ IIMHK. 1

23 | O0o06meHne ull
CHUCTEMAaTHu3alusl 3HAaHUU I10
pazaeny
«bHOHEeOpraHnyecKas XumMus
1 MEJIUIIMHAY.

Pemenne 3agau  mnmo o0meid XHMHH € MeIMKO-OMOJOrHYECKOM
HANpPaBJEeHHOCTHIO (4 1)

24 | Pemienne 3aja4y mo TeMe 1
«KommnuecTBO BemecTay
u «CtpoeHue aToMay.

25 | Pemrenne 3amau  Ha 1
BbIBOA  (opmyn  u
pacdeTsl o popmyiam.

26 | Pemrenue 3amay 1mo teme 1

«DIEKTPOIIU3Y.




27

Pemenue 3amay mo teme «
PactBope». Pacuersl 1o
YPaBHEHUIO PEAKIINU

XuMHus B I0MAalIHel anTeuke (2 4)

28 | JlekapcTBEeHHBIE 1
cpeacTaa IIEpBOM
MTOMOIIIH.

29 | IIpaktuueckas paborta Ned. | 1 [IpakTuyeckas
N3yuenne CBOWCTB pabota Ned
CAJTUIINJIOBOU u
alETUIICATIMIHIIOBON
KHUCJIOT».

O0pa3 :xu3HM U BpeAHbIe MPUBBLIYKH (5 1)

30 | 3nopoBsiii oOpa3 1
KU3HU.

31 | TabakokypeHue u 1
HUKOTUHOMAHUS.

32 | AnKoroib U 1
AJIKOTOJIN3M.

33 | HapkoTtuku u 1
HapKOMaHWUsI.

34 | O6o6meHune u|l
CUCTEMATHU3alMs 3HAHUU MO
Kypcy «buoxumus 151

MCAHUIIMHA»




Coaep:xanue 3JIeKTUBHOTO Kypcall kiacc

B3aumocBasb U peryiasinusa ooMena Beutects (1 yac).

OOmue mpeAcTaBleHUST O B3aHMMOCBSI3M OOMEHa BeliecTB B KieTke. [lonstue o
KITIOYEBBIX MeTabonuTax. B3auMocBs3b OEIKOBOrO M HYKJIEHMHOBOTO OOMEHa,

3HAUEHHE PETYJSTOPHBIX OENKOB. B3amMOCBSI3b YIIIEBOAHOTO M OEIKOBOTO
oOMeHa. B3auMocBs3p 00MeHa yrieBOI0B U JTUITHIOB.

YpoBHU perynsinuu oOMeHa BEUIECTB: KJIETOYHBIM, opraHu3MeHHbIH. OCHOBHbBIE
MEXaHHU3Mbl PEryJisilIuM OOMEHa BEIIeCTB B KieTKe. OpraHu3MEeHHBIN ypOBEHb
peryianuu. 'opmoHanbHas peryJssius oOMeHa BEIIeCTB.

beaku (4 yaca).

Ponp OenkoB B TNOCTPOEHMHM W (PYHKUMOHUPOBAHUM KUBBIX  CHCTEM.
AMMHOKHCIIOTHBIM cocTaB 0enkoB. [ToHsATHE O MPOTEMHOr€HHBIX AMHUHOKHCIIOTAX.
Crnoco0® cBsi3M aMUHOKUCIOT B OenkoBoil monekyne. llentuasl. Ilpupoansie
nenTuasl (TIyTaTMOH, BAa3ONPECCUH, HHKEe(QalIMHbI, SHAOP(UHBI U Jp.), HX
(U3HOJOrMYEeCKOe 3HAYE€HUE M HCIOJIb30BaHWE B KAayeCTBE MEIUIMHCKHX
npenaparoB. XMMUYECKUI CUHTE3 MENTUIOB 3aJaHHOTO CTPOEHUS U BOZMOXHOCTH
ux npuMeHeHus. CTpykTrypa O€IKOBBIX MOJIEKYI.

[lepBuunas cTpykrypa OeiakoB. [IpuHIUIIBI U METOABI ONpEAEICHUS NEPBUYHOMN
CTPYKTYpbl Oenka. ABTOMAaTHYECKHE W MOJEKYJISPHO-TEHETHUECKUE METO/bI
ONpEJENCHUs] TEePBUYHON CTPYKTyphl. KoMmbioTepHble OaHKM JaHHBIX O
NEPBUYHON CTPYKTYype OEJIKOB. DBOJIIOIMS IEPBUYHON CTPYKTYPhI OEIKOB.

Bropuunast cTpykTypbl OenkoB. CBsI3b NEPBHYHON M BTOPUYHOU CTPYKTYpP
oenkoBod Mosekynbl. Knaccudukanuss OenkoB 10O dJeMEHTaM BTOPUYHOMU
CTPYKTYpbl. JIOMEHHBIN MPUHIUIT CTPYKTYpPHOU opraHu3auuu 0eikoB. [loHsitue o
CTPYKTYPHBIX U (DYHKIITMOHAJIbHBIX JOMEHax (Ha NpHUMepe MMMYHOIJIOOYJIMHOB U
KAaTAJIMTUYECKU aKTUBHBIX OCIIKOB).

Tpernunas ctpyktypa OenkoB. Tumbl cBsi3ed, 00€CTIEUMBAIONINX MOJICPKAHUE
TPETUYHONW  CTPYKTYphbl. JIMHAMHUYHOCTH TPETHUYHOM CTPYKTYpbl  OEIJIKOB.
[Ipenckazanrie MPOCTPAHCTBEHHOTO CTPOCHMSI OEIKOB MCXOJS M3 MX MEPBHUYHOMN

CTPYKTYPBI.

YerBepTHuHas CTpykTypa OenkoB. KoOHKpeTHbIE MpUMEpbl YETBEPTHUHOM
CTPYKTYpBbI O€JIKOB (r€eMOTIJIOOMH, TaKTaTAErMAPOTreHas3a, KaTainasa u Jp.).

Homenknatypa u knaccudukamus OenkoB. DyHKIMOHANIBHAS KiIacCUpUKAIUS
OCJIKOB U XapaKTEPUCTUKA OTIEJIbHBIX TPYIII: CTPYKTYPHBIX, COKPATUTEIIbHBIX,
3aIIUTHBIX,  TOKCHYECKUX,  PEUENTOPHBIX W  PEryJsaTOpHbIX.  benku
(METAITTIOTHOHEWHBI, TEeMOTJIO0OMH W Jp.) KaK JETOKCHKAHThI KCEHOOMOTHKOB B
OpraHu3Me.

Ipaxmuueckue pabomul:

1. Pazoenenue amunoxuciom memooom pacnpedenumenvHou
xXpomamoepaghuu Ha bymaze.

2. Ilpueomosnenue pacmeopa benka (auunozo arvoymuna). Pazoenenue



0enKo8 KypuHo2o anya no ux pacmeopumocmu. /lenamypayus 6eikoa.

®epmenTsI (4 yaca).

Pa3HooOpa3ue KaTaqTuTUYECKHM aKTUBHBIX MOJIEKyJ. KaTamuTuuecku aKTHUBHbBIC
Oenku (9H3UMBI), KaTanuTudecku akthuBHble PHK (pubo3uMmebl), kataiuTudecku
akTHBHbIE aHTUTeNa (a03umbl). Katanutudeckas ¢yHkmus OenkoB. Pazauyus B
CBOMCTBax (EpPMEHTOB U KaTalu3aTOpoB HMHOW mpupoasl. CrnenupuyHocTb
nevictBuss ¢depmeHtoB. Ponb oreuectBeHHBIX yueHblx (M. II. TlaBmom, A. E.
bpaynmreiin, II. A. DHrenbrapAtr v Ap.) B pa3BUTHH 3H3UMOJIOTMU. DEpMEHTHI
MOHOMEpHI (TPUIICUH, JTU30IUM) U MYJIbTUMEPHI (IIIyTaTUOH-peayKTasa). [lonsTue
o koepmentax. KopepmeHTsl — mepeHocuuku Bojopojaa u 3ekTpoHoB (HA/L,
HAJI®, ®AJT), u atomubix rpynn (AT, kodbepment-A, HIAD-caxapa).

MmuoxxectBeHHBIE (hOpMBI EPMEHTOB U UX (HYHKIIMOHAJIBLHOE 3HAYCHHE. 3HAUCHUE
UCCJIEIOBAHUSI MHOXECTBEHHBIX (opM (EepMEHTOB miii MeAUIMHBL. MexaHusm
nevctBus (depmeHToB. DepMeHT-CyOcTpaTHbIE KOMIUIEKCHL. AKTHUBAaTOPbl H
UHTHOUTOPHI (PepMeHTOB. BinsHre KCeHOOMOTHKOB Ha aKTUBHOCTH (PEPMEHTOB.

Homenknatypa u xknaccudukanus ¢epmeHToB. IlpuHmmnsl kiaccuukanuu
(hepMEeHTOB.

[IpoMBITIUICHHOE TIOJIydEHHUE M TPAKTHYECKOE HWCIOJIB30BaHUE (PEPMEHTOB.
NvMoOunmm3oBanHbie (epMeHTHI. [lepCreKTHBBI MPAaKTHYECKOTO HMCIOJB30BaHUS
pruO03UMOB 1 a03UMOB J1J151 OOpHOBI ¢ 3a007I€BaHUSIMU YETIOBEKA.

IIpakmuueckue pabomui:

1. CpasnumenvHulil anaiu3 npooyKmoe KUCIOMHO20 U (hepMeHMAMUBHO20
2UOPONU3A OU- U NOJUCAXAPUOOS (HA NpuMepe Caxapo3vl U KPaxmaa,).

2. Brusanue na akmusnocmu pepmenmos memnepamypui, pH, akmusamopos u
UHSUOUMOPOB.

ButaMmuHBI M HEKOTOpbIEe JPyrue OHOJIOTHYECKH aKTHUBHbIe coennHeHus (3
yaca).

Hcropust OTKpwITHS BUTaMUHOB. Pojb BUTAaMHUHOB B TIMTAHWU YEJOBEKA U
YKUBOTHBIX. ABUTAMHHO3bI, TUTIOBUTAMUHO3bI, TUTIEPBUTAMUHO3bI. COOTHOIIICHHE
BUTAMHHOB U KO(DEpMEHTOB.

’KupopacTtBopuMble BUTaMUHBI. BUTamMuH A U ero y4yactue B 3pPUTEIBHOM akKTe.
Buramunst D, K u E u ux pons B oomeHe BeriecTB. BogopacTBoprMbie BUTAMUHBI.
Buramunel B, By, Bs, Bg, Bi2, ux 3nHaueHne B oOmeHe BemiectB. Butammn C
(ackopOMHOBAsI KUCTIOTA).

Pa3znooOpa3ue  OWMOJOTMYECKHM  aKTUBHBIX  COCJWHECHHWH:  aHTHUBUTAMHHBI,
QHTUOMOTUKH, (PUTOHUHUIBI, TepOUlMabl, Ae(OTUAHTHI, POCTOBBIC BEIIECTBA
(BayKHEUIIIME MPEICTABUTEIN U MEXaHU3MBI ICUCTBUA).

Ilpakmuueckue pabomui:
1. Kauecmeennvlie peaxyuu Ha UMAMUHDBI.

HyksienHoBBIe KUCJIOTHI U MX 00MeH (4 yaca).

I/ICTOpI/IH OTKPBITHA M HM3YUYCHHUA HYKICHHOBBIX KHCJIOT, HUX XUMHUYECKHH COCTaB.
XapaKTepI/ICTI/IKa IIYPUHOBLIX U ITHNPUMUIHNHOBBIX OCHOBaHHﬁ, BXOAIIHUX B COCTaB



HYKJIEMHOBBIX KHUCJIOT. Ba THNA HYKJIEMHOBBIX KHUCJIOT:
nezokcuprudonykinennoBas kuciota (JIHK) u pubonyknennoBas xuciora (PHK).
Paznmuuus mexnay JAHK m PHK mo cocraBy rilaBHBIX a30THCTBIX OCHOBaHMWA,
MEHTO3aM, MOJICKYJIIpHOM Macce, JOKaIW3aluu B KIETKE U (QYHKIUSIM.
[lentpanbHplii moctynaT MojekyssipHoit oOwonoruu: JJHK — PHK-6emnok u ero
pa3BUTHE.

Crpykrypa u ¢ynkuuu JJHK. Conepxkannie JIHK B opranusme u nokanuzanusee
B KJeTke (s7po, mutoxoHapuu). Ilepsuunas ctpykrypa JHK. Ilpoekt

«I"'enoMm uenoBekay». Bropuunas crpykrypa JAHK (momens [Ix. Yorcona u @.
Kpuka). [onmumopduszm Bropuunoit ctpykrypst JJHK (A, B, C u Z-dpopmsi JJHK).
Tpernunas ctpykrypa JHK. Csepxcnupamuzanus JIHK. WM306biTouHOCTS U
koMmnakTHOCTh MoJiekyJl JIHK. Ctpoenue xpomaruna.

Mytamuu B JIHK u ¢dakTopsl, ux Bei3biBatromue. Penapauus crpykrypsl JIHK u ee
3HaueHue sl coxpaHeHus: BuIOB. HacnmencrBenuwie 3a0oneBanus. PHK, wux
kinaccuduxanua (TPHK, pPHK, mMPHK). ®epmentst (PHK-momumepasza, JHK-
nonumepasa, JJHK-nuraza) u O6enkoBbie (pakToOphl, y4yacTBYIOIIME B PEIUIMKALUU
JIHK. OOpatHass TpaHCKpUIIMS U €€ 3HAa4eHHE /AJIs CYLIECTBOBAHUS BUPYCOB
(Ha mnpuMepe BUpyca HMMYyHOJe(dUIIUTA 4YEJIOBEKA M BUPYCOB TpHINA) U
BHYTPUI€HOMHBIX IlepecTpoeK. [IoHATHE O MOABUIKHBIX T'€HETUYECKUX JJIEMEHTax
Y VX 3HAYE€HUHU IS DBOJIIOLIUU T€HOMOB.

[IoHnsiTHe O TeHETUYECKOM HHXXCHCPHUU. HpI/IHI_[I/IHBI U CTPATCTHUHU MOJICKYJIAPHOI'O
KIIOHUPOBAHHAL. I[OCTI/DKGHI/I)I H IICPCIICKTHBbI MOJ'IGKyJ'DIpHOfI OHMOTEXHOJIOTHH.

Ipaxmuyeckue pabomol.

1. Bwioenenue pubonykieonpomeuros u3z 0poricHCell.

2. Kauecmeennoe onpedenenue npooykmos 2uopoau3a puboHyKIeonpomeuHos.
Pacnang v OuocunTtes 0ekoB (3 yaca).

Pacnag OenkoB. DepMeHTHI, OCYUIECTBIAIONIME pacnan OeiakoB. Merabonusm
amMuHOKHCIOT. KoHEuHble TPOAYKTHI pacmana OeIKOB W IYTH CBS3bIBAHUS
amMMuaka B opranusMme. [lytu HOBOOOpa3oBaHUSI aMHHOKHCIOT. AKTHBUPOBAHUE
amuHOKUCHOT (cuHTe3 amuHoanuiI-TPHK). Bo3aMmoxHOCTh IEpenporpaMMupoBaHust
TPAHCIALIH.

Kon 6enkoBoro cunrteza. Mctopust ero oTkpeitus; padorst M. Hupenbepra, C.
Ouoa, X. I'. Kopansl u 1ip.

Ipaxmuueckue pabomul:

1. OH3uUMamuyeckuii Memoo 6bloeleHUsl U KOJIUYeCmMEEHH020 onpedeﬂeﬁuﬂ
MOUYEBUHDI.

YrieBoabl 1 X o0MeH (4 yaca).

Knaccuduxanus yriueBoaoB. IIpocteie yriaeBoasl (MoOHOcCaxapuibl) U HX
npeacTaButenn (pudo3a, TIOK03a, PpykTo3a, ranaktosa). CiokKHBIE YTIEBOIBI.
Hucaxapuasl (caxaposa, JakTo3a, MaiabTo3a). [lomucaxapuabl, UX CTPYKTypa H
npeacTaBuTeNd (TJIMKOTEH, Kpaxmall, KiIeTdyaTka, XWUTWH). DYHKIWU YTJIEBOJIOB
(oHepreTHUeckasi, mMerabonudeckasi, perenTopHas W ap.). [ TMKOMPOTEWHBI Kak
JETEPMHUHAHTBI TPYIIT KPOBHU.



Obmen yrneBogoB. Ilytu pacmaga monucaxapugoB. OOMEH HHPOBHUHOTPAIHOM
kucnotel. ['mukonmu3. CrnmproBoe OposkeHue. [leiicTBHe STaHONa HA OpPraHHU3M
YeJIOBEKa. [TonupepmeHTHBIN KOMILJIEKC OKHUCJIMTEIIBHOTO
NeKapOOKCUIMPOBAHUS TNHUPOBUHOIPATHONW KUCIOTHL. [lukia TpukapOOHOBBIX U
TUKapOOHOBBIX KHCJIOT, €ro 3HaueHHEe B OOMEHE BEIIeCTB M 00ecCleYeHUU
OpraHU3Ma SHEPTUEH.

buocunTes YIIJICBOJOB. I[lonsitTue o IICPBUYIHOM OMocHHTE3E YIIJICBOJOB.
I'mroxoneoreHe3. buocuHTe3 0JIMro- 1 ImoJincaxapmuaoB.

Ipaxmuueckue pabomul.:

1. Buioenenue enuxocena uz nevenu scusomuwvix. Conocmasnenue CmpyKmypbul
SIUKOCEHA U KpaxmaJia.

2. KauecmeeHnnvle peakyuu Ha y2ne800bi.
JInnuabl u ux o0MeH (3 yaca).

OOmast xapakrepucTuka MU kinaccuukauus JunuaoB. CTpykTypa U (QyHKIHMH
aunuAoB. Ponbk TunuaoB B MOCTpOEHUH OMoJIorHyecknx mMeMOpaH. CTpykTypa u
(yHKLIHANA JTUTIONPOTEUHOB.

O6men kupoB. Pacman xupoB u (3-OKHUCIIEHHE BBICIIMX JKUPHBIX KHUCIOT.
['MrokcuneBbId UK U €r0 POJb BO B3aMMOCBSI3U OOMEHA JIUMUJIOB U yTIEBOOB.
MexaHu3M OMOCHMHTE3a BBICHIMX >KUPHBIX KHUCJIOT. BHOCHHTE3 TPUTIUIIEPUIOB.
Hapyuienus B oomeHe sxupoB. OKHUpEeHUE U €ro MPUYUHBI.

Bocku, ux crpoenue, (GyHKIHMH WM NPEICTABUTENN (CIIEpMALET, MUETUHBIA BOCK).
Crepunpl. Cteposibl (XxojecTepoti, 3procteposl u ap.). CTpykTypa U (yHKIUU
CTEpOMIOB (XoOJieBash KHUCIOTa, CTEpOHAHbIE TOpMOHBI). Dochomunumas.
buonoruueckast poib ¢pochoaunuaos.

Ipaxmuueckue pabomol:

1. T'udponusz srcupos noo oeticmseuem aunasvl. BausHue dxcenyu HA aKMUBHOCHb
JIUNA30L.

buosornveckoe okuciaenue u cuare3 AT® (4 yaca).

Hcropust wu3ydeHHs] TMPOIECCOB OMOJIOTMYECKOro OkucieHus. Pa3znooOpasue
dbepMeHTOB OMOTOTHYECKOTO OKUCIICHUSI.

CucteMbl MHKPOCOMAJIBHOTO OKHCIIeHHS B KieTke. CylnepokcuaaucmyTasa,
KaTajia3a U uX poJjib B 3aIlIUTE OpraHu3Ma OT aKTUBHBIX (POpM KucCIopoaa.

Cornpsbkenue OKHCJICHUSI c dhochopunupoBaHueM. CyOcTpaTHoe
dbochopunupoBanue U (pochopwinpoBaHME HA  YpPOBHE  DJIEKTPOHHO-
TpaHcnopTHOH enu. [loHsTHEe 0 conpsraronieit MeMmOpaHe MUTOXOHAPUA.

I'opMoHBI M X poJib B 00MeHe BenlecTB (4 yaca).

Knaccudukanus rtopmoHoB. CrepouaHble TOPMOHBL. MexaHuU3M  JIeHCTBHS
CTEPOUIHBIX TOPMOHOB. llenTuaHble TOPMOHBI. XapakTEPUCTHKA HHCYJIHMHA,
FOPMOHA POCTa, TUPEOTPOIMHA, TacCTpUHA, Ba3ompeccuHa. MexaHu3M JeHCTBUS
MENTUAHBIX TOPMOHOB (Ha TIpUMEpe TIIoKareHa u uacynuHa). CaxapHsiii 1uadetu
€ro BUJIBI.

[Ipoune rTOpMOHBI (aApeHANMH, AayKCWUH, TUOOEPEUIMHbI, ITUTOKUHUHBI,



NpOCTarfaHAWHbI), UX CTPYKTypa M MEXaHU3M JeWUCTBUA. PUIM3MHT-(paKkTOpHI
ropmoHoB. Heliporopmons! (3HA0pGUHBI U 3HKe(DanuHbl). [IpuMeHeHre TopMOHOB
B MEJUIIMHE.

IIpo0s1eMbl OMOXMMUYECKOM IKOJIOTUH. (4 Yaca).

DKOJIOr0-OMOXMMHUYECKHE B3aUMOACUCTBHS C YYacTHEM pPA3JIMYHBIX TPYIII
oprann3MoB. [lumieBsle AeTepreHThl W aHTU(GUAAHTHL. [IHIEBbIe aTTPaKTaHTHI U
CTUMYJISATOpPBL. HakoImieHWe ¥ HWCIOJb30BaHWE JKUBOTHBIMH  BTOPHYHBIX
MeTaOOJIMTOB pacTCHH. AHTPOIIOTCHHbIC OMOAKTHBHBIC BEHISCTBA W IPOOIIEMBI
XUMHUYECKOTO 3arps3HeHHs Onochepsl.



TemaTnuyeckoe MJIAHUPOBaHME JIEKTUBHOTO Kypca 11 kiacc

Ne HaszBanue KoJu-Bo M3 HMX KOJ-BO  4acoOB,
pasaeJsia (0J10Ka) 4YacoB  Ha| OTBeJEHHBbIX Ha
n/m H3ydeHue NPAKTHYECKYI0  4YacTb H
pa3nena KOHTPOJ1b
(0.10K2) Jaadop. | mpakr. KOHTP.
pao. pao. pao.
I. BzaumocBs3b u 1
peryJsius oOMeHa
BCII[CCTB.
2. benku 4 2
3. | ®epmeHThI 4 2
4. ButamuHbl u 3 1
HEKOTOphIE TPYTHE
OMOJIOTHYECKH
AKTUBHBIE COCIUHCHUS
5. | HykieuHoBsie 4 2
KHCJIOTBI H  UX
0OMEH.
6. Pacmag u OwmocunTe3 3 1
OeIKOB
7. VrneBoasl 1 ux ooOmMen | 4 2
8. JInnuapl 1 ©X 0OMeEH. 4 1
9. | Buosornyeckoe 2
OKHMCJICHHE U CHHTE3
ATO
10. | 'opmonsl U uX poiib B| 2
OOMCHEBEIIICCTB.
11. | IIpoGaemsbl 3
OMOXMMUYECKOM
9KOJIOTHH.
Hroro 34 - 11




TemaTnuyeckoe MJIAHUPOBaHME JIEKTUBHOTO Kypca 11 kiacc

No
n\i

HaumenoBaHue pa3aejgaa u
TEM

KoJun-
4YeCTBO
4acoB

Jlara
IJIAHU-
pyemasi

Jara
dakru-
yecKast

IIpumeuyanue

BBenenue

(14)

llosmopnwii  uncmpykmasxc  no
mexHuke 6ezonacnocmu. O0uMe
MPEJCTABICHUSI O B3aUMOCBSI3U
0oOMEHa BEILIECTB B KJIIETKE. Y POBHHU
peryJssinuu 0OMEHAaBEIIECTB

1

beaku (44)

benku. Cocras,
kinaccudpukanus.  Duszuko-
XUMHUYECKHE CBOMCTBA H
(GyHKUIHUU OENKOB.

[lentuael. IlpupoaHbie NENTHABI,
X (PU3NOJIOTMYECKOE 3HAYEHUE H
HCIIOJIb30BaHUE B KauecTBE
MEIUINHCKUXIIPENAPATOB.

pabora Nol.
«Paznenenue AMUHOKHUCJIOT
METOA0M pacupeaenuTenIbHON
xpoMarorpaduu Ha Oymarey.

IIpakTueckas

[IpakTnyeckas pabora No2.
[IpuroroBnenue pactBopa Oemnka
(ssmyrOTO anpOymuHa). Pa3nenenue
OCJIKOB KYypHHOTO SHIla MO WX
pPacTBOPUMOCTH. Jlenarypanus
OEJIKOB.

®epMeHTHI (44)

DepMEHTHI. CaolicTBa
depmenToB.  CymHOCTH
(bepMEeHTaTUBHOTO
KaTaJIn3a.

DepMEHTHI. [Ipumenenue B
MEJUIIMHE, MEXaHU3M JeHCTBUSI.
3naueHue ¢GepMeHTOB B OOMEHE
BEILIECTB B OPTaHU3ME.

[IpakTuueckas pabora Ne3.
«CpaBHUTEILHBIH aHaJIN3
IPOYKTOB KHCJIOTHOTO u
(hepMEHTAaTUBHOTO THAPOIN3ATU- 1
MoJiMcaxapuioB  (Ha  IpuMepe

Caxapo3bl U KpaxMmalia.




IIpakTnueckas pabora No4.,
«Bnugane Ha aKTUBHOCTH

depmenToB  Temmepatypbl, pH,
aKTUBATOPOB U UHTUOUTOPOBY.

ButamuHbl " HEKOTOPbLIEC NpYrue OHOJIOTHYECKH AKTUBHBICCOCANHCHUSA (3‘1)

10

Buramunsbl. Knaccuduxarus
BUTAMHUHOB. Y4acTHE€ BUTAMHHOB
B OOMEHE BEIIECTB.

1

11

[IpakTuyeckas padota NeS.
«KadecTBeHHbBIE peakiuyu Ha
BUTAMUHBD.

12

Pa3znoobOpa3ue  OMOJIOTHYECKH
AKTUBHBIX COEJIMHEHUN

HYKJ'ICI/IHOBBIC KHCJIOTBI 1 HX O

oMeH (4 4)

13

HyxkjienHOBBIE KUCITOTHI.
Knaccupukanus. Cocta u
CTPOCHHE.

1

14

JTHK, PHK pa3nu4HbIX BUIOB.

15

IIpaktnueckas padora No6. «BbI
JieJeHne PUOOHYKIICONIPOTEHHOB U3
TPOAOKEN»

16

Tlosmopnbvlii  uncmpykmasic no
MexHuKe bezonacHocmu.
IIpakTnyeckass  pabora  Neo7.
«KauecTBeHHOE  OMpEEIICHHE
IIPOJIYKTOB TUAPOJIH3a
PHUOOHYKJICOTIPOTCHHOB.

Pacnan u Ouocunres 0eskoB (3

1)

17

Pacman u OwuocuHTe3 OEIKOB.
@epMeHThI,  OCYLIECTBIISIIOLINE
pacnag OenkoB. IlepBuunbie u
BTOPUYHBIE aMUHOKHCJIOTHI.

18

[IpakTHueckas paboTa Ne8.
OH3UMaTHYECKHI METO/I
BBIIEJICHUSI H  KOJIWYECTBECHHOI'O
OTIpEICJICHUS] MOYCBHHBI.

19

Kon 0EJIKOBOI0O CHHTE3A.
OCo0EHHOCTH T'€HETHYECKOT0 KOIa
MHUTOXOHAPHHN HXJIOPOILIACTOB.

YriaeBoabl u ux o0meH (4 4)

20

Knaccuduxkanus YTJIEBOJIOB.
[Tonucaxapuapl, UX CTPYKTypa H
IIPEICTaBUTEIN (TTUKOTeH,
Kpaxmayi,  KJIeT4aTKa, XHUTHH).
OyHKIMH yTIEBOIOB.




21

OO6men yrmeBojoB. [ nukomms.
CrnupToBoe OposkeHue.
JlericTBuE 3TaHOJA HA OPraHU3M
YeJIoBeKa

22

IIpakTrueckas  pabdora Ne9.
Brigenenne ramkoreHa M3
IICYCHH JKUBOTHBIX.
ComnocTaBiieHUE  CTPYKTYPBI
IJIMKOT€Ha M Kpaxmaia.

23

[IpakTtueckass  paGota  NelO.
«KadecTBeHHBIE ~ peaknMu  HaA
YIJIEBO/IBI.

JIunuabl 1 ux ooOMeH (4 1)

24

JIummnael.  PU3HUKO-XUMHUYECKHUE
CBOMCTBa JIATIUIOB.
buonornueckoe 3HaueHue

25

O6men »xupoB. Hapymenus B
oOMeHe xupoB. OxupeHue Hu
€ro TMPUYHHBI.

26

Bocku, ux ctpoenue, pyHKIUU U
npencrasurend. CTpykTypa u
GyHKUIMN CTEPOUJIOB.
buonornueckas pOJIb
dbocdhonumnuion

27

[IpakTuueckas paboTa Nell.
['maponus xupoB moja AEHCTBUEM
Jqumnal3pl. BamgHwe  keaqdyu  Ha

AKTHUBHOCTD JIUIIA3bI.

Bbuosornueckoe okucjienue u cuares AT

® (2 v)

28

Pa3noobOpasue (bepMeHTOB
OMOJIOTUYECKOTO  OKHCJICHUSI.
Karamaza u €€ posnb B 3ammure
opraHu3Ma OT aKTHUBHBIX (hopm
KHCJIOPO/JIA.

1

29

Ctpoenue mnporoHHoi ATdazwl u
BEPOSATHBIC MEXaHU3MBl CHHTE3a
ATD

I'opmoHBI ¥ UX PoJIb B 00MeHe BellecTB

24)

30

Knaccuduxkanus TOPMOHOB.
MexaHu3m JIEMCTBUSL CTEPOUIHBIX
TOPMOHOB. XapakTepucTuka
MHCYJIMHA,TOPMOHA POCTA.

1




31 | Caxapubiii nuabeT W €ro BHJIBL. 1
PunusuHr-(hakTops TOPMOHOB
[Tpumenenune TOPMOHOB B
M€ IULINHE.
IIpo6yeMbl OMOXMMHUYECKOM IK0JI0THH (4 1)
32 | DKOI0r0-0MOXNUMHYECKHUE 1

B3aUMOJAEHUCTBUS C y4YacTHEM
pPa3IMYHBIX TPYII OPraHU3MOB:
MHKPOOPraHU3MOB, rpudoB,
BBICILINX PACTEHUH, )KUBOTHBIX.

33

AHTpoOTioTeHHbIe  OuoakTHBHBIC | |

BEILIECTBA U pOoOIeMBI
XUMHYECKOTO 3arpsi3HEHUS
ouocdepsl.

34

O6o0Omenne wu cucreMaruzanus | 1
3HaHUUW 1O Kypcy «buoxmmus wu
METULINHA

Cuncok JuTepaTypsbl AJs1 y4aluXcs

1. Kyxra B.K. u np. buonornueckas xumus: yueonuk. / Ilox pea. A/l
Taranosuua. — Munck: BMHOM, 2008.

2. Jlenunmxep A. buoxumus. - M.: lIpoda, 2009.

. Mappu P.u np. buoxumus uenoseka. - M.: Yausepc, 2010.

4. Ilycrosanosa JI.M. OcHoBbl Onoxumuu. — PoctoB Ha/[{ony: deHuKc,

2010.

. PyBunckuii A. O. u gp. OOmas 6uonorus. - M: KI'Y,2008.

Cusornazos B.1., [Taceunuk B.B. bronorus. -2 uzn. - M: [Ipoda, 2009.

7. CD-ROM VYuebHoe anexkTponHoe n3nanne Xumus (8-11 kimace)
Bupryansnas maboparopusi. Mapl' TV, JIaGoparopus cuctem
MyaeTUMenus, 2008.

8. CD-ROM OO0yuaromue sHIUKIONeAUN. XuMus 11 Bcex. OOimast u

W

SN

Heopranunueckas xumus. PHITIO POCYUIIPUBOP AO «MHTOC», Kypc,

2008.

9. CD-ROM Xwumus. [Inapranku s ctapuiekiaccHUKOB.- M: «HoBas
mKkoJay, 2008.

10.®unmunmosud 1O. b. OcHoBel Onoxumuu. - M.: Arap; ®aunra; CII6:
Jlanp, 2008.

11.1lamun A. H. Uctopus Ouonorudeckoit xumuu. - M.: Xumus, 2009.

Cnucox JIUTEPATYPHLI AJIHd YYUTEIHA

1. Aroxn B. U., bornanoB A. A. CTpykTypa 1 OMOCHHTE3 HyKIEHMHOBBIX
KHCJIIOT. - M.: Bricmag mkoia, 2008.

2. bepesoB T. T., KopoBkuH b. ®@. buonoruueckas xumusi. - M.: Meauiuna,

2002.




3. bepeszor T. T. [Ipumenenue dhepmentor B meauiHe// CopocoBCKuit
oOpazoBaTenbHbIi KypHaIL. 1996. Ne 3. C. 23—27.

4. I'pun H., Crayt Y., Teinop . buonorus. T. 1—3. - M: Mup1990.

5. T'puncreiin b., I'puncreitn A. Harnsgnas ouoxumus. - M: Meaununa,
2000.

6. Kucenes JI. JI. 'enom uenoBeka u Oyyiee yenopedecTBa / XuMus U
u3Hb. 1998. Ne 3. C. 10—14.

7. Kucenes JI. JI. I'enom yenoBeka u ononorus XXI B. // BectuukPAH.
2000. T. 70. Brin. 5. C.412-424.

8. Kyxra B.K. u n1p. buonornueckas xumus: yueonux. / [log pea. A .
Taranosnua. — Munck: BMHOM, 2008.

9. Makapos K. A. Xumus u 310poBse. - M.: IIpoceemenue, 1985.

10.0OBunnHMKOB 1O. A. buooprannueckas xumus. - M: IIpocsemenue, 1987.

11.ITyctoBanoBa JI.M. OcHoBbl 6uoxumuu. — PoctoB u/Jlony: @eHukce,
2010.

12. Pennebepr P., Pennebepr . Ot nekapuu 10 6unodadbpuku. - M: Mup,
1986.

13.Crimpus A. C. MonekynspHas 6uonorus: CTpykTypa pubocoM u
onocunuTe3 Oeika.- M.: Bricmras mikona, 1986.

14.Criupun A. C, YetBepun A. b., Boponun JI. A. buocunres 6enka u
MepCreKTUBbl OeckieTounoi TexHosoruu // [pupona. 1991. Ne5. C.10

15. Tenutuenko M. M., OctpoymoB C. A. Benenue B npo0sieMbl
OonoxumMuyeckom skonoruu. - M.: Hayka, 1990.

16. ®pank-Kameneuxuii M. JI. Camas riiaBHasg MoJiekyJa. - M:
[Ipoceemienne. 1988.

17.YupkoB 0. OxuBmme xumepbl. - M.: [lerckas nutepatypa, 1991.

19.Yyxpaii E. C. Monekyna, *u3Hb, opranu3M.- M: IIpocsemienue, 1981.

20.1Iepctues M. I1., Komapos O. C. Xumust u OM0JIOTHS HYKIEHHOBBIX
KkucioT. - M.: ITpocsemenue, 1990.

21.5ukoBckuit H. K., bopunckas C. b. I'eHom denoBeka // XuMus 1 KU3Hb.
1998. - Ne 3. C. 10 -14.
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