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IlosicHuTEILHAS 3aMUCKA

Pabouas nporpamma 31eKTUBHOTO Kypca «broxumus n meaununa» cocrasiena g 10-11 kmaccos
B CBSI3M C BBHIOOPOM YYallUXCsl €CTECTBEHHO-HAYYHOTO mNpoduiast oOydyeHHs Ha OCHOBE aBTOPCKOU
nporpammbl Bonoaunoii I'.b. (OcHOBEI OMOXUMUH. DIEKTUBHBIA Kypc TPOQMIBHOTO 00y4eHUs. XUMUS:
yaeOHoe mocoboue/ABTop u coct.: Bonmomuna I'. b., KproukoBa H. H., UepnukoBa C. B. - Tam0OoB:
TOUIIKPO, 2009.)

Kypc paccuuran Ha npoBenenue 1 gaca B Hepenmto. Beero 35 wacoB B 10 kxnmacce u 35 yacoB B 11
KJiacce.

IInanupyemMble pe3yJibTaThbl 0CBOECHHS 3J1eKTHBHOI0 Kypca

Ilo 3aBepiieHnH Kypca yJauuecs: J0KHbBI OBJIAJETh CIEIYIOIUMHU Pe3yabTaTaMU:

JINYHOCTHBIE Pe3yJbTaThl:

1. 3nanue u nonmumanue:. OCHOBHBIX MCTOPUYECKUX COOBITHI, CBSI3aHHBIX C PAa3BUTHEM XUMHH;
JIOCTIDKEHUH B OOJIAaCTH XMUMHHM W KYJABTYPHBIX TPaIullMid CBOEH CTpaHbl (B TOM YHCIIE HAyYHBIX);
0OIIEMUPOBBIX JOCTHKEHUN B 00JIACTH XMMHUHW; OCHOBHBIX IPHHIIAIIOB H MPABHJI OTHOLICHHS K TIPUPOJIE;
OCHOB 3/I0pOBOTO oOOpa3a HM3HH M 370pOBbecOeperarommx TEeXHOJIOTHM; MpaBUil TOBEICHUS B
Ype3BBIYaHBIX CHUTYallUsX, CBS3aHHBIX C BO3JEHCTBHEM pAa3JIMYHBIX BEIIECTB; OCHOBHBIX TIpaB M
o0s3aHHOCTEN TrpakgaHMHAa (B TOM 4YHclie OOydalollerocs), CBS3aHHBIX C  JIMYHOCTHBIM,
Mpo(ecCHOHANIBHBIM U JKM3HEHHBIM CAaMOOIIPEIENIEHUEM; COLIMAJbHOW 3HAYUMOCTH M COAEpIKAHUS
npodeccuii, CBA3aHHBIX C XUMHEH;

2. yyecmeo 2opoocmu 3a POCCHMCKYI0 XUMUYECKYIO0 HAYKYy M JIOCTIDKEHHS YUCHBIX; yBaXKCHHE U
MPUHATUE TOCTUKEHUN XUMUU; JII000Bb U OEpeKHOE OTHOLIEHHE K NIPUPOJIC; YBAXKEHUE U y4eT MHEHHI
OKpYXKAIOIIUX K JIMYHBIM JOCTH)KEHUSM B U3yUYECHUH XUMHUU;

3. npusHanue 1EHHOCTH COOCTBEHHOIO 3J0POBbS U  3/I0pOBbS  OKPYXKAIOUIMX  JIIOJEH;
HE00X0AMMOCTH CaMOBBIPAYKEHHSI, CAMOPEaTU3allui, COLMAIbHOTO IPU3HAHMS;

4. ocosHaHue  CTENEHM TOTOBHOCTM K  CAMOCTOSITENIBHBIM  IOCTYNKaM U JACUCTBUSM,
OTBETCTBEHHOCTH 3a MX PE3YJIbTaThl;

5. npossnenue KOJIOTUYECKOTO CO3HAHMS, J0OpOXKENATeIbHOCTH, JOBEPHUS U BHUMATEIBHOCTH K
JIOASIM, TOTOBHOCTH K COTPYIHHYECTBY; MHHULMATHBBI M JIFOOO3HATEIBHOCTH B M3YyYEHUU BELIECTB U
IIPOLIECCOB; YOEXKJAEHHOCTH B HEOOXOIMMOCTH Pa3yMHOTO MCIOJIb30BAaHUS JIOCTHKEHUH HAyKd U
TEXHOJIOTHH;

6. ymenue ycTaHAaBIMBATh CBSI3U MEXIY LI€JbI0 U3YyYEHHMs] XUMHHM U TEM, JUISL YEro 3TO HYXKHO;
CTPOMUTH KM3HEHHblE U MPOQPECCUOHAIBbHBIC IUIAHBI C YYETOM YCIEHIHOCTH M3Y4EHHUs XUMUU U
COOCTBEHHBIX IPUOPUTETOB.

MeranpeaMeTHble  pe3yJbTaTbl. MeTanpeaMeTHbIe pe3ynbTaThl  BKIIOYAIOT  OCBOCHHBIE
00y4aroIUMHUCS MEXIIPEIMETHbIE MOHATHS M YHHMBEpCallbHble YueOHble AEHCTBUS (peryiasiTHUBHbIE,
[I03HaBaTeIbHbIe, KOMMYHUKATUBHBIE).

Pecynamusnvie YV/I:

1. YMenue caMOCTOSTENbHO ONpENENATh Lenu OOydeHHus, CTaBUTh M (OPMYIHUPOBATH HOBBIE
3aJjaud B yuebe M TO3HABaTEeNbHOW JEATENbHOCTH, pa3BUBaTb MOTHUBBI M HMHTEPECHl CBOEH
MI03HABATENbHON NEeSTEIbHOCTH.

2. YMeHue CaMOCTOSITEbHO IUIAHMpPOBAaTh MYTH JIOCTWKEHUS IeJieif, B TOM  4ucie
aJIbTepHATUBHBIE, OCO3HAHHO BbIOMpaTh HauOonee 3((EeKTUBHBIE CIOCOOBI pEIIeHUs YUYEOHBIX U
MO03HaBaTENIbHBIX 33/1a4.

3. YMeHue COOTHOCUTh CBOM JICHCTBUS C IJIAHUPYEMBIMU pe3ylbTaTaMM, OCYIIECTBISTh KOHTPOJIb
CBOEH JEATeNbHOCTH B IpOIecce JOCTHXKEHMS pe3ylbTaTa, ONpeAessITh CIocoObl NEHCTBUH B pamMKax
NPE/UIOKEHHBIX YCIOBUH M TpeOOBaHUM, KOPPEKTUPOBATH CBOU JIEHCTBHSI B COOTBETCTBHM C
U3MEHSIOIIEHUCS CUTyaluen.




4. YMeHue OIICHHWBATh MPAaBUIBHOCTD BBITIOJIHEHUS Y4eOHOW 3a/1aun, COOCTBEHHBIE BO3MOKHOCTH
€€ pELICHHUS.

5. BnangeHne ocHOBaMU CaMOKOHTpPOJIS, CaMOOLIEHKHM, INPHUHATHS PEUIEHUH M OCYILECTBICHUS
OCO3HAHHOTO BbIOOpA B y4E€OHOU U NTO3HABATEIHHOM.

Iloznasamenvhvie YVJI:

1. YMenue ompenensate MOHATHS, CO3daBaThb  OOOONIEHHS, YCTaHABIMBATh  AHAJIOTHUH,
KJIaccu(UIMpoOBaTh, CAMOCTOSITEIBHO BBIOMpATh OCHOBAaHUS M KPUTEPHUH UL  KJIACCH(HKAINH,
YCTaHABJIMBATh NPUYUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH JIOTMYECKOE PACCYKICHHE, YMO3AKIIIOUEHUE
(MHIYKTUBHOE, IETYKTUBHOE, [10 aHAJIOTUH) U JIENIaTh BBIBOJIBI.

2. YMeHue co3/1aBaTh, IPUMEHITh U MPEOOPA30BBIBATh 3HAKW M CHMBOJIBI, MOJICTH M CXEMBI IS
pelieHrs yueOHbIX U [T03HABATEIbHBIX 3a/1a4.

3. CMmBICIOBOE YTCHHE.

4. ®opMHUpPOBaHHE M PA3BUTHE HKOJOTUYECKOTO MBIIUIEHHS, YMEHHE NpPUMEHSTb €ro B
MI03HABaTEIbHON, KOMMYHUKAaTUBHOM, COIIMAILHON MPaKTUKE U MPOPECCUOHATBHON OPUEHTALIHH.

5. Pa3BuTHe MOTHBAIMM K OBJAJECHUIO KyJbTYpOH aKTUBHOTO MCIIOJIb30BAHMSI CIOBApPE U APYrux
MTOMCKOBBIX CHCTEM.

Kommynuxamuenvie YV/I:

1. YMmeHue opraHn3oBbIBaTh y4eOHOE COTPYJHHUYECTBO U COBMECTHYIO AESTEIbHOCTb C YUUTEIEM U
CBEpPCTHHKaMH; paboTaThb WHAMBHMIYaJbHO W B TpyIIe: HaXOAWTh OOIlee pelleHne U pas3pelarhb
KOH(JIUKTHI Ha OCHOBE COIJIACOBAHMS MO3ULIUNA U ydyeTa UHTEpecOB; POPMYIHPOBATh, apryMEHTHPOBAThH
1 OTCTauBaTh CBOE MHEHUE.

2. YMeHUE OCO3HAaHHO WCIOJIb30BaTh pEYeBBIE CPEJACTBA B COOTBETCTBHH C  3ajadei
KOMMYHMKAIIUM JUISI BBIPaKEHUS CBOUX YYBCTB, MbICIEH U MOTpeOHOCTEH sl IUJIAHUPOBAHUS H
peryiasiiud CBOEH JEeATEIbHOCTH; BJIAJICHUE YCTHOM W THCbMEHHOM pPEYbK), MOHOJOTHYECKOU
KOHTEKCTHOM PEUblo.

3. ®opMUpOBaHHWE U Pa3BUTHE KOMIIETEHTHOCTH B OO0JAacTH HCMOJIb30BaHUS WHGOPMAIMOHHO-
KOMMYHUKAIMOHHBIX TexHosoruit (UKT).

Ilpeomemmnoie pe3yromamul:

1. 3HaTh XapaKTEPUCTUKY OCHOBHBIX KJIACCOB COEJAMHEHUH, BXOJIIIUX B COCTAaB )KMUBOW MaTepHH;
BaKHEHIINE pa3lenbl OMOXUMHUU: OenKku, (epMEeHTHI, JMIUIbI, HYKICMHOBBIE KHUCJIOTHI, BUTAMHUHBL;
OCHOBHBI€ IIPUHLMIIBI, JIEKAIIUE B OCHOBE KOJIMYECTBEHHOTO U KAYECTBEHHOTO aHAIU3a;

2. ompenenaTh NPUHAJICKHOCTD BEIECTB K ONPEIEICHHOMY KIIACCy COSIMHEHU;

3. IPOBOAUTH KAUeCTBEHHBIEC PEAKI[MU HA ONIKU, ()epMEHTHI, BUTAMUHBI;

4. HabnoaTh U BECTH IPAMOTHBIE 3aIMCH HAOIIOJaeMbIX SBJICHU;

5. MPOU3BOJUTH CPABHUTENIbHBIN aHAU3 MOJyYECHHBIX PE3YJIbTaTOB, J€IaTh BHIBOIBI.

Ipu uzyuenuu dannozo Kypca ydawjuecs nouyyam 603MONCHOCMb 21y0JHce NO3SHAKOMUMCSL C:

1. cymHOCThIO OMOXUMUU M MEIULIUHBI KaK HAYKU;

2. OCHOBHBIMHM JTalaMud OHOCHHTE3a Oelka B JYKapUOTHYECKOH KIETKE — TPAHCKPUIILHIO H
TPaAHCIISLUIO;

3. peakiiiel KJIeTOK Ha BO3/IeHCTBUE BPEAHBIX (DAKTOPOB CPEJIbI;

4. 3aBUCHUMOCTBIO MTPOSBIICHHUS T€HOB OT YCIOBHI OKpYXAIOIIeH cpebl.

5. cTpoeHueM OHOJIOTUYECKUX OOBEKTOB: KIETKH, T'€HOB M XPOMOCOM, HEOPraHUYECKUX U
OPraHUYECKUX BEUIECTB KIIETKH;

6. mporeccaMu MeTaboIu3Ma.

CoaepikaHue 2JICKTUBHOIO Kypca
10 knace
BBenenue (2 uac).



buoxumus kak Hayka. Mcropust pa3BuTws OHOXUMUHU. POJIb OTEYECTBEHHBIX YYCHBIX B Pa3BUTHUU
ouoxumun (paboter A. . Iammnesckoro, H. U. Jlyamna, A. H. baxa, B. A. Duremprapara, A. H.
benoszepckoro, A. C. Cniupuna, 10. A. OBunnamkoBa, B. [1. Ckymauesa u ap.). B3auMocBsi3b OHOXUMUH C
MOJIEKYJISIpHOM OHojorueit, 0Mopu3nKoit 1 GHOOPraHNIECKON XUMUEH.

3HayeHre OMOXUMHH JIJIsl Pa3BUTHsI OMOJIOTHH, MEUIIMHBI, OMOTEXHOJIOTHUH, CEIbCKOTO X03A1CTBa,
TCHETHKH ¥ SKOJIOTHH. MEeTO bl OMOXMMHYECKHUX HCCIEIOBAHUN U UX XapaKTEPUCTHKA.

Bona u e€ posib B OMoJioruveckux cucremax (3 gaca).

Boma B Omocdepe. B3amMocBs3p IBYX BOJHBIX CHCTEM — BHYTPEHHEH CpeIbl OpPraHU3MOB H
MupoBoro okeana. Boyma B ku3HHM yenoBeka. DU3MKO-XMMUYECKHE CBOMCTBA BOJAbI. DYHKIHMH BOABI B
kJeTke. PoJib BOJIbl B IOBPEXKACHUN KIIETKU. Bbiienenue Boapl.

Buorennble 3j1eMeHTBI M MX coeJUHeHHH (8 YyacoB).

Teopus. Kimaccupukanus 1 pacupoCTpaHEHHOCTh XUMUYECKHX JIEMEHTOB B OPTaHU3ME YeJIOBEKa.
Opranorensl. MeTtaibl )ku3HU. buoreHHsie ayeMeHThl. MakpoaneMeHTsl. MukposnemeHTsl. ['omeocTas.
Bonopon u ero coegunenus. ®@yHkuuu Bojbl. CBsizaHHas, cBoOojHas Boja. CTpyKTypuUpOBaHHas,
NeCTpYKTYpUpOBaHHas Boja. Tsbkenas Boaa. JlucTuiuimpoBaHHasl BoJa. YTJEpOJ W €ro COEIWHEHUS.
Oxcupn yrnepoga (II). OOmenHnwlii Mexanusm. Kucnmopoxa, cepa m ux coenuHenus. buosnormueckoe
okucnenue. [lepokcun Bomopona. AzoT, dochop u ux coequHenuss. Ammuak. Oxcun azota (I). Oxcupg
azota (II). Oxcun azora (IL). Hurputsl. Okcun azora (IV). Oxcua azota(V). Hutpatel. Atomsl
TaJIoTeHOB M HUX coefquHeHus. OKHUCINTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA TajoreHoB. KucimoTHo-
OCHOBHBIE CBOWCTBa rajoreHoB. KomrekcooOpasyroiye CBOMCTBa rajJoreHoOB.

IIpakTuka. Ha ocHOBaHNU CTpOEHHS aTOMa OMOTEHHBIX 3JIEMEHTOB MPEINOJI0KEHNE O BO3MOKHBIX
XMMHMUYECKUX  CBOMCTBax, (Qu3mosorndeckol ponau anas  opraHusma. KapOGokcureMorioOuH.
OxkcuremornoOun. ['mmokcus. ['umepokcus. dusnonorndeckas posib cepbl. JlesuHbuimpyronme CBOWCTBA
cepbl. usnonoruyeckas poib gocdopa. bronoruueckas posiab U NPUMEHEHUE TAIOTEHOB U UX COECTUHEHHM
B MEIUIMHE.

CocraBiieHHEe CXe€M KpPYrOBOPOTOB OHOT€HHBIX JJIEMEHTOB B IMpHpojae. KpyroBopor Bonbl B
npupoae. Kpyrosopot yriepona B npupoze. Kpyrosoport kuciopona B mpupoje. KpyroBopot cepsl B
npupoae. Kpyrosopor azota B npupose. Kpyrosopot gocdopa B nmpupoe.

Ipaxmuueckas pabomul. 1.IIpocmetiuiue cnocodbl ouucCmKY 600bl U3 NPUPOOHBLX UCOYHUKOSE.

buoneopranuveckasi xumusi u meguuuHa (10 uacos).

Teopusi. dusmnonoruyeckass ¥ NATOJOTHYECKass POJIb HEKOTOPBIX JJIIEMEHTOB B OpraHU3ME.
buoneoprannueckas xumusa. XHUMHUYECKHE PEaKIMU B XKUBOM opraHuszme. CoeAMHEHHS METaJUIOB B
opranu3me yenoBeka. ColepixaHne METAUIOB B KOMIIOHEHTaX KPOBHU 3/I0POBOTO dyenoBeka. HaxoxkneHue B
opranusme. Kanuii-narpuessiii nacoc. Pons nonos K™ u Na* B opranusme. KoMiuiekcoobpasoBaHue Kauusi ¢
depmentamu u cyberparamu. CTpoeHne Maruus U Kanblus. Haxoxaenue B opranusme. Pois nonos Mg
u Ca®* B opranusme. KomriekcooOpazoBanue marHusi v Kaublimig. OcoOeHHOCTH KOMILIEKCHBIX
coenuHEHUH, o0pazyeMblx MeTauiaMu. buonorumdeckue (yHKIUM  MeTamwionporenHoB. CTpoeHHe
Mapranua u moiubaena. KomrekcooOpazoBanue mapraniia u mMonubneHa. HaxoxaeHuwe B opraHu3Mme.
KommnekcooOpasoBanue xeneza u kobanbTa. Haxoxxnenue B opranmsme. CTpoeHue Meau M IIMHKA.
Haxoxnenue B opranusme. Ponb moHOB Menu u 1MHKa B opraHusme. KomruiekcooOpasoBanue Meau U
uuHka. [lotpebHOCTh Opranu3ma B HOHaX Meau U IMHKa. OCHOBHBIE MPOSIBICHUS HEIOCTaTKa U M30BITKA
KaTHOHOB M€Y M IIMHKA.

IIpakTuka. PaboTa co cipaBo4HOIl TUTEPATypOil MO ONpeAeNeHUIO MpenapaToB, MPUMEHSIEMbIX B
MEIUIMHCKOW mpakTuke. [lpemaparhl Kamuss W HaTpus, NPUMEHsIEMble B MEIUIIMHCKON TMpaKTHKeE.
[IpemapaTsl MarHus W Kalubliusg, NMPUMEHSEMble B MEAUIMHCKON mpakTuke. [Ipemaparel maprania,
MpUMeHseMble B MEAMIMHCKONW mpakTtuke. [IpemapaTel xkene3a u KoOalbTa, NpPUMEHSEMbIE B
MEIUIIMHCKOM mpakTuke. [Ipenapatsl Menu v IIMHKA, MPUMEHSEMbIE B MEAUIIMHCKON MTPAKTHKE.

BrsiBnenne HeocTaTka v M30bITKAa HOHOB METAIJIOB HA OPraHM3M YeJIOBEKa.

IMorpebHocTs opranmsma B WoHax K' m Na'. OcHOBHbIe NpOSBJIEHHsS HEIOCTaTKa M H30bITKA
KaTHOHOB Kanusi M Hatpus. IloTpeGHOCTh oprammsma B moHax M@?" u Ca?*. OcHOBHBEIE NpOSBIEHHUS
HEeJ0CTaTKa U M30bITKA KAaTHMOHOB MarHus M Kanblusa. Pombs moHoB Mn?* u Mo?* B OpraHus3Mme.
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[oTpebHOCTH Opranu3mMa B HoHax Mn?* u Mo?*. OcHOBHbIE IPOSBIEHHS HENOCTATKA M H30BITKA KATHOHOB
Maprasna u moiudaeHa. Poss noHOB xerne3a u koOanbTa B opranusme. [1oTpedHOCTh opranu3Ma B HOHAX
xene3za U kobanmpTa.  OCHOBHBIE MPOSIBJICHMS HEJOCTaTKa M M30BITKA KaTMOHOB JKejle3a W KoOalbTa.
[TorpeOHOCTL Opranm3Ma B MOHAaX Meau W [UHKA. OCHOBHBIC TPOSBICHHS HENOCTaTKa W M30BITKA
KaTHOHOB ME/IU U IIMHKA.
Ipakmuyeckue pabomui: 1.Ilonyuenue KOMNIEKCHBIX COEOUHEHUII.
2. U3yyenue cocmasa npenapama « Pepponniexcy.

Pemenue 3a1a4 mo o61eil XuMHU ¢ MeIMKO-0HO0JIOTMYECKOIl HAIPABJIEHHOCTHIO (4 uaca).

IIpakTuka. KonudectBo BemiectBa. Mosib. Mossipast macca. Ctpoenue sjapa atoma. HelTpoHBbL.
[IpoTtonsl. Dnekrponbl. M3otomnbl. Pemenne 3amay mo teme « KommdectBo BemiecTBa» u «CTpoeHwue
aToMay.

Pemenue 3a1a4 o teme «IEKTPOIIU3».

MaccoBas nons snemeHTa B opmyine. Pacdersl mo xumuueckuM ¢opmynam. BeiBox dopMyisl
XUMHUYECKOTO COEMHEHUS TI0O M3BECTHBIM MAaCCOBBIM JIOJISIM JIEMEHTOB.

PactBopbl. Macca pactBopa. OOBéM pactBopa. MaccoBas 10511 pacTBOPEHHOIO BELIECTBA.
[InotHOCTE pacTtBOpa. MomspHas koHueHTpauus. Pemenne 3agad mo teme « PactBopey. Pacuersr mo
YPaBHEHUIO PEaKIIHH.

Xumus B IoMallHel anreuke (2 yaca).

Teopusi. JlekapcTBeHHbIE CpelcTBa MEpBOM MoOMoOIIM. JIekapcTBEHHbIE CpeacTBa ISl IpUeMa
BHYTpb. JIeKapCTBEHHBIE CpeICTBa IS HapyKHOro mpuMmeHeHUs. [lepeBsi304HbBI MaTepuani, CpeiacTBa
OCTaHOBKH KPOBOTEUYCHHUSI.

Ilpakmuueckue pabomol: 1.U3yuenue ceolicme cartuyunio8oll u ayemuicaluyuiro8oll KUciom.

O0Opa3 KU3HU ¥ BpeJHble NMPUBBLIYKHU (6 4acoB).

IIpakTuka. [logroToBka mpe3eHTAUi Mo 37A0pOBOMY 00pa3y ku3HH. DakTopbl, BIUAIONIME Ha
3I0pPOBhE YEJOBEKAa. 3J0pOBBIM 00pa3 >ku3Hu. I[lpaBunma 3m0poBoro oOpa3a KU3HH. 3aHATHS
dbuznyeckoir KynbTypoil. PammonanbHoe muranue. Jluunas rurmeHa. 3akanuBanue. OTka3 oOT
BPEIHBIX IIPUBBIYEK.

CocraB TabayHOTrO JbIMa. MexaHWU3M JCUCTBUS HHUKOTHHA Ha OpraHU3M uYesoBeka. BiusHue
BEIIECTB Ta0auyHOro JbIMa Ha >KU3HEHHO BaXHBIE CHUCTEMBbl OPraHoB 4elloBeKa. 3aboseBaHus,
BbI3bIBaeMble KypeHueM. [laccuBHoe kypeHnue. Metobl n30aBieHust OT TabauHOM 3aBUCUMOCTH.

JleiicTBue ankoroiisi Ha opraHusM. [laryGHoe BiMsHME alIKOTOJI Ha CHCTEMbI OPraHOB YEIOBEKa.
Ankoronu3m M mpoOiembl, KOTOpble OH BbI3bIBaeT. Jlerpamauus simyHoctu. llepBas momours mpu
OTPABJICHUH AJIKOTOJIEM.

I'pynnel Hapkotnueckux BewiectB. Hapkomanus. ®dusmyeckas 3aBUCHUMOCTb OT HAPKOTHKOB.
['yburenbHOE BIMSAHNE HAPKOTUYECKUX BEIIECTB HA OPraHU3M YeJIOBEKa.

TemMaTH4eckoe MJIAHNPOBAHUE

Ne HazBanue pa3nena KoJu-Bo yacoB N3 HUX K0JI-BO YaCOB, OTBEIEHHBIX HA
n/n (0s10K2) Ha M3y4YeHHUe NMPAKTHYECKYI0 YACTh U KOHTPOJIb
pa3aena (010ka) Jaa6op. NPAaKT. KOHTP.
pao. pao. pao.
1. | Beenenue 2
2. Bona u e€ pons B 3
OMOJIOTHYECKHUX CHCTEMax
3. | buoreHHbIe PIEMEHTHI U UX 8 1
COEJIMHEHUS
4. | buoHeoprannueckas XuMHs 10 2
Y MEJMIIMHA
5. Pemenne 3amau mo oo1ei 4
XUMHH C MEJIHKO-




OMOJIOTHYECKOI
HAIPABJICHHOCTHIO
6. | XuMusa B qoMalrHei 2 1
arTeuke
7. | OOpa3 >XW3HU U BpEIHBIC 6
TIPUBBIYKH
Hroro 35 - 4 -
TemaTHuyeckoe MIAHNPOBaAHUE
Ne Kouan- Jara | Jlara
m\in HaumeHnoBaHmue pa3aesa u TeM yecTBO ILUIAHU- ¢akTu- [Mpumeuanue
yacoB pyemasi| 4eckasi
Beenenue (2u)
1 [Hoemopuwiii  uncmpykmasic no  mexHuxe 1
bezonacrnocmi. broxumusi kak Hayka.
HcTopust pa3BuTHS OMOXUMUH.
2 [BuaudeHme OHOXUMHHU. MeTOIbI OMOXUMHUUYECKHUX 1
HCCIICIOBAHUHN M UX XapaKTePUCTHKA.
Bona u eé posb B 6uosiornvyeckux cucremax (3u)
3 |Boma B 6uoctepe. Bona B )KU3HU KUBBIX 1
OpPTraHU3MOB
DU3NKO-XUMHUYECKIE CBOMCTBA BOJEI 1
5 Bopa B kieTke u opranusme 1
Buorennble 3J1eMeHTBI M UX coenHeHus (8u)
6 Kmaccudukanus u pacipoCcTpaHEHHOCTh 1
XUMHUYECKUX DJIEMEHTOB B OPraHU3Me
yeJIoBeKa.
7 Bomopon u ero coenuHeHHUs. 1
8 [IIpaktuueckas padota Nel. [IpocTteitmme 1
CroCcoObI OUYMCTKH BOJIBI U3 TIPUPOTHBIX
HCTOYHUKOB.
9 VYruepona u ero COeTMHCHUS. 1
10 Kwucnopon, cepa u uX COSAMHEHUS. 1
11 |A3oT, dhocdop 1 uX coeTuHEHUS. 1
12 |ATOMBI TaJIOTEHOB U UX COEOUHEHUS. 1
13 |O0o00uIeHne U cucTeEMaTH3anys 3HAHUA 110 1
pazneny «bruoreHHbIe AIEMEHTHI U UX
COEIMHEHUI.
Buoneopranuyeckasi xumus 1 Mmeaununa (10q)
14 ®wusuonoruyeckas U maToJOrUYecKasi poJib 1
HEKOTOPBIX JIEMEHTOB B OpTraHU3Me.
15 Harpuii u kamuii. 1
16 Maruuii ¥ KaJbLHun. 1
17 IlosmopHulii uHCMpPYKmMas’ic no mexuuxe 1
bezonacHocmu.
XumMusi FOHOB d-METaJIOB B OpraHu3Me.
18 [Mpaktuueckas pabora Ne2. [Tomyyenue 1




KOMILJIEKCHBIX COEIUHEHUH.

19 Mapranen u MOIHOICH. 1
20 Kene3o u KOOAJBT. 1
21 [TlIpaktuyeckas pabora Ne3. M3yueHue cocraBa 1
npenapara «Pepporuiekc.
22 Menp ¥ IIUHK. 1
23 |O0600mmeHue u cucTeMaTH3aIus 3HaHUH 110 1
pazaeny «bHOHEOpraHuvecKast XuMmus u
METUIIHAY.
Pemenue 3aga4 no odmeil XuMHHU ¢ MeTUKO-0HOJIOTHYECKOH HATIPABJIEHHOCTHIO (4 1)
24 |Pemenue 3amad o teMe « KommaectBo 1
BelecTBay U « CTpoeHue aToMay.
25 Pemrenue 3amau Ha BBIBOJ (POPMYIT M PacUETHI 1
o opMyIiam.
26 |Pemrenue 3a1a4 1mo TeMe «DIESKTPOITH3). 1
27 Pemenue 3ama4 o Teme « PactBopsi». 1

Pacuetsl o ypaBHEHUIO peakny.
XuMmus B 1oMaliHeil anTeuke (2 4)
28 |JlexapCTBEHHBIC CPEJICTBA MIEPBO TOMOIIIH. 1
29 [paktudeckas pabota Ned. 3yueHne cBOWCTB 1
CaJTMIIMIIOBOM M all€TUJICATMIIUIOBOM KHUCIOT.
O0pa3 KU3HU ¥ BpeaHble MPUBLIYKH (6 )
30 3mopoBelit 00pa3 KU3HU. 1
31 TabGakokypeHuEe U HUKOTHHOMAHHUS.
32 |AJKOTOJIb U QJIKOTOJIU3M.
33 HapkoTuku U HApKOMAaHHSL.
34 Cemmnap Ha Temy «O0Opa3 XKU3HU U BPEIAHbBIC
[IPUBBIYKU»
35 |O0o001IeHNe U cucTeMaTU3aNA 3HAHUIA 110 1
Kypcy «buoxumus u meauiuHay

1
1
1
1

Coaep:kaHue 3JIEKTHBHOI'0 Kypca
11 kaace

B3aumocBs3b u peryJsinusi o0MeHa BeuecTs (1 yac).

OOmume mnpeacTaBiICHUS O B3aMMOCBS3M OOMEHa BemIecTB B KieTke. [IoHATHE O KITFOYEBBIX
MeTabonuTax. B3auMocCBs3p OGENKOBOrO M HYKJIEMHOBOIO OOMEHa, 3HAYEHHE PEryIsTOPHBIX OEIKOB.
B3aumocBs3b yriieBoqHoro u 6enkoBoro ooMeHa. Bzaumocszp oOMeHa yriieBoJ0B U JIUIHIOB.

YpoBHU peryisiuu oOMeHa BEUIECTB: KIETOUHBIM, OpraHu3MeHHbIi. OCHOBHBIE MEXaHHU3MBI
perynsuuu oOMeHa BellecTB B KieTke. OpraHu3MeHHbIH YPOBEHb peryisainuu. [ opMoHalbHas perymsius
oOMeHa BEIIECTB.

Beakn (4 yaca).

Ponp GenkoB B moCTpoeHWH M (PYHKIMOHUPOBAHUU >KUBBIX CHUCTEM. AMHMHOKHCIOTHBIM COCTaB
O0enkoB. [loHsATHE O MPOTEMHOTEHHBIX aMUHOKHCIOTaX. Croco® CBSI3M aMHUHOKHCIOT B OEITKOBOM
mounekyne. [lentuast. [Ipupoanbie nenTu bl (TIyTaTHOH, BA30MPECCHH, SHKEe(DaTuHbI, SHAOPGUHBI U Ip.),
uX (PU3UOJIOTUYECKOE 3HAUCHUE U HCIOJIH30BAaHME B KAY€CTBE METUIIMHCKUX MPENapaToB. XUMUYECKHMA
CUHTE3 MENTHU/IOB 33JJAHHOTO CTPOCHHS U BOZMOYKHOCTH MX MpUMeHeHusl. CTpyKTypa OEIKOBBIX MOJIEKYIL.



[lepBuunas cTpykrypa 6enkoB. [IpHHIMITEI M METOABI ONIPENICICHUS IEPBUYHON CTPYKTYpPhI Oerka.
ABTOMaTHYECKME M MOJIEKYJISIPHO-TEHETUUECKUE METOAbl ONPEICICHUs IEPBUYHON CTPYKTYpHI.
KomnbroTepHble OaHKHM JaHHBIX O TEPBHYHOW CTPYKTYpe OENKOB. DBOJIOIUS MEPBUYHON CTPYKTYpHI
OEJKOB.

Bropuynas ctpykTypsl OenkoB. CBsi3b NEPBUYHON U BTOPUYHOH CTPYKTYp OEIKOBOW MOJIEKYIIBI.
Knaccugukanuss O6eIKOB MO 3J€MEHTaM BTOPHYHOW CTPYKTYpHI. JIOMEHHBIM NPUHIMIT CTPYKTYPHOMH
opranu3aiun  OenkoB. [loHSTHE O CTPYKTYpHBIX H (YHKIMOHAJIBHBIX JOMEHaxX (Ha MpHUMepe
MMMYHOTJIOOYJTMHOB U KaTaJUTUUECKH aKTUBHBIX OCJIKOB).

Tpernunast crpykrypa OenkoB. Tumbl cCBs3el, oOecneuMBarOIMX HOJAECpPKAHUE TPETUYHOU
CTPYKTYphl. JIMHAMUYHOCTb TPETUYHOH CTPYKTYyphl OenkoB. Ilpenckasanue mpOCTPaHCTBEHHOIO
CTPOCHUs OEIKOB UCXOMS U3 UX EPBUYHON CTPYKTYPHI.

YerBepTtuuHasi CTpykTypa OenkoB. KOHKpeTHble NpUMEpPbl YETBEPTUYHOM CTPYKTYpbl OEJIKOB
(remMorIo0uMH, JIAKTaTACTUAPOreHa3a, KaTanas3a u Jip.).

Homenknarypa u kiaccudukanus OenkoB. DyHKIMOHaNbHas KilacCUPUKaius OelnkoB H
XapaKTepUCTUKA OTAEIbHBIX TIPYMI: CTPYKTYPHBIX, COKPATUTEIbHBIX, 3alIUTHBIX, TOKCHYECKUX,
PELENTOPHBIX M PETYISATOPHBIX. benku (MeTaloTHOHEHHBI, TeMOTJIO0MH U Jp.) Kak JI€TOKCUKAHTHI
KCEHOOHMOTHKOB B OPraHHU3MeE.

Ipakxmuueckue pabomoi:

1. Pazoenenue amunoxuciom memooom pacnpeodeiumeibHol xpomamozpagpuu Ha bymace.

2. ITlpucomosnenue pacmeopa benxa (Auunoeo arvoymuna). Pazoenenue b6enkos Kypunozo siya no
ux pacmsopumocmu. /lenamypayus 6e1kos.

®epmenTsl (4 yaca).

Pa3HooOpa3ue KaTamuTHYECKH aKTUBHBIX MOJIeKysl. KaTanuThyecku akTHBHbBIE OENKHU (IH3UMBI),
katanutuuecku aktuBHble PHK (pubo3umbl), KaTanuTUYECKH aKTUBHbIE aHTUTENa (a03UMBI).
Karanutnueckast pynkmus 6enkoB. Paznuuns B cBoiicTBax (DEpPMEHTOB M KaTaJW3aTOPOB WHOW MPUPOIBI.
Crnemnduynocts aectBus ¢epmentoB. Ponb otedectBennbix yuenbix (M. II. IlaBmoB, A. E.
bpaynmreitn, 1. A. DHreasrapaT u 1p.) B pa3BUTHH SH3UMOJIOTHH. DEepMEHTHI MOHOMEpPHI (TPUIICHH,
JU301IMM) M MYJbTHUMEpHI (TiIyTaTHOH-penykTaza). Ilonstue o kodepmentax. KodepmeHTrl —
nepeHocurku Bogopoaa u dnektporoB (HAJ, HAID, ®AJL), u atomusix rpynn (ATD, kopepment-A,
H1®d-caxapa).

MHosxecTBeHHbIE (GOpPMBI (PEPMEHTOB U UX (PYHKIIMOHAIbHOE 3HaueHUE. 3HaYCHHE HCCIEIOBAHUS
MHO>KECTBEHHBIX GopM (GepMEeHTOB JUIsi MenuiuHbl. Mexanusm JneiictBust QpepmeHToB. DepMmeHT-
cyOCTpaTHbIE KOMILJIEKChl. AKTHBATOpbl M WHTHOUTOPHI (epMeHTOB. BiusHue KCeHOOHMOTHKOB Ha
aKTUBHOCTH ()EPMEHTOB.

Howmenknarypa u kinaccuduxanus pepmentoB. [Ipunnume! kiaccupukanuu GepMeHTOB.

[IpombInieHHOE TOJY4YeHHEe M MPaKTHYeCKOe HCIob30BaHuEe (epMeHTOB. MIMMOOMIN30BaHHBIE
tdepmenthl. [lepcnekTHUBBI MPAKTHUECKOTO MCIONb30BaHUs PHOO3UMOB M a03UMOB Ui OOpHOBI C
3a00JIeBaHUSMHU YEIIOBEKA.

IIpaxmuueckue pabomoi:

1. Cpasnumenvuulii ananuz npooyKmos KUCIOMHO20 U epMeHmamugHo20 2uOpoIU3a Ou- u
noauUCaxapuoos (Ha npumepe caxaposvl U Kpaxmaia).

2. Bnusanue na akmusHocms pepmenmos memnepamypsi, pH, akmueamopog u uneubumopos.

ButaMuHbI 1 HEKOTOpBIE Apyrue OHOTOrHYeCKH aKTHUBHBIE coeqnHenus (3 yaca).

Ucropuss OTKpHITHUS BUTaMUHOB. Poib BUTaMMHOB B MHTAHUM YEJIOBEKA M IKUBOTHBIX.
ABUTaMHUHO3bI, THIIOBUTAMUHO3bI, TUIIEPBUTAMUHO3bI. COOTHOIIIEHHE BUTAMUHOB U KO(EPMEHTOB.

XKupopactBopumbie BUTaMHUHBI. BuTamMmuH A u ero ydacTtue B 3putenbHoM akTe. Butamuusl D, K u
E u ux pomns B oOmeHe BemecTB. BomopactBopumbie BuTamunbl. Butamunbsl Bi, B2, Bs, Bs, Biz, ux
3Ha4yeHue B oOMeHe BemiecTB. Butamun C (ackopOuHOBast KMCIIOTA).

PaznooOpazue 6MOI0THYeCKH aKTUBHBIX COCTMHEHUN: aHTUBUTAMUHBI, aHTUOMOTHKY, (PUTOHIIMUIBL,
repouLuIbl, 1eOITNaHThI, POCTOBBIE BEIIECTBA (BasKHEHIIINE MPEICTABUTENIN U MEXaHU3MBI JIEHCTBUS).

Ipakmuyeckue pabomul:



1. Kauecmeennvie peaxyuu na umamumnol.

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

HcTopus OTKPBITUS U U3y4EHUS! HYKJIEMHOBBIX KHUCJIOT, UX XMMHUYECKUHM COCTaB. XapaKTepuCTHUKa
IIYPUHOBBIX U TNHUPUMHUAMHOBBIX OCHOBAHMM, BXOJASAIIUMX B COCTaB HYKJIEMHOBBIX KHUCIOT. J[Ba Tuma
HYKJIGMHOBBIX KUCJOT: Ae30kcupubonykiennoBas kucnora (JJHK) u pubonyxiennosas kucnora (PHK).
Paznmuuns mexnay [JHK u PHK no cocraBy IiiaBHbBIX a30THCTBIX OCHOBaHUH, IIEHTO3aM, MOJIEKYJISIPHON
Macce, JJOKanu3aluu B kieTke u pynkuusam. LlentpanbHbiil noctynat Mosiekyisipoit ouonoruu: JJHK —
PHK — Genok u ero pa3Burue.

Crpyxrypa u ¢pyakuuu JJHK. Conepxanne IHK B opranusme u nokanu3amnus ee B KIETKe (Sapo,
mutoxoHapun). Ilepsuunas crpykrypa JHK. Ilpoexr «I'enom uenoseka». Bropuunas crpykrypa JHK
(momens [x. Yorcona u ®@. Kpuka). [lomumopdusm Bropuunoit crpykrypsl JHK (A, B, C u Z-popmsr
JHK). Tpernunas crpykrypa JIHK. Csepxcnupamuzamus [IHK. HM30BITOYHOCTP M KOMIAKTHOCTh
mounekyn /IHK. Crpoenue xpomaruHa.

Myranuu B JIHK u dakropsl, ux Bbei3piBatomue. Penapanuus crpykrypsl JJHK u ee 3nauenue ans
coxpanenus BunoB. Hacnencreennnie 3a0oneBanus. PHK, nx wiaccudukamus (tPHK, pPHK, mPHK).
®epmentsl (PHK-nmonumepasza, JIHK-nonmmumepasa, JIHK-nurasza) u 6enkoBsie (hakTOphl, y4aCTBYIONINE B
peruukanuu JIHK. OOpaTHast TpaHCKpUNIMS U €€ 3Hau€Hue /s CYIeCTBOBAHMSI BUPYCOB (Ha ImpHUMepe
BUpyca UMMYHOJE(QUIIMTA YeJIOBEKa U BUPYCOB IPUINA) U BHYTPUT€HOMHBIX mepecTpoek. Ilonsrue o
MOABMKHBIX TEHETUYECKUX AJIEMEHTAX U UX 3HAYEHUU U1 SBOJIIOIIMY T€HOMOB.

[TonsiTre o reHeTnueckoi MHkeHepuu. [IpUHIIMIIBI U CTpaTeruu MOJEKYASPHOTO KIOHHWPOBAHUSL.
JlocTrKEeHUs U TePCIEKTUBBI MOJIEKYJIIPHO OMOTEXHOJIOTUH.

Ipaxmuueckue pabomoi:

1.Buvioenenue puboHykieonpomeuHos u3 Opo*CHCel.

2.Kauecmeennoe onpedenerue npooykmos euopousda puboHyKieonpomeuHos.

Pacnan u OmocunTe3 OesikoB (3 yaca).

Pacman GenkoB. dDepMeHTHI, OCYIIECTBISAIONIME pacraa OenkoB. MeTaboim3M aMHUHOKUCIIOT.
Koneunsle mnponykTsl pacnafga OENKOB W IYTH CBSI3bIBaHMS aMMuaka B opranusme. Ilytu
HOBOOOpA3OBaHUS aMHUHOKHUCIOT. AKTHUBHpOBaHHWE aMHHOKHCIOT (cuHTe3 amuHoammi-TPHK).
Bo3MoxHOCTB nepenporpaMMupOBaHus TPAHCIISILIAH.

Kon OenxoBoro cuurte3a. Mctopusi ero oTkpeitusi; pabotet M. HupenbGepra, C. Ouoa, X. T.
Kopansr u np.

Ipaxmuueckue pabomoi:

1. Du3umamuueckuii memoo vioenenus U KOIUYeCMEeHHO20 ONpeoeleHUs MOYEGUHbI.

YraeBoabl U ux o0mMeH (4 yaca).

Knaccudukanus yrneonos. IIpocteie yrieBoasl (MOHOCaxapuabpl) U UX MpeacTaBuTenu (pubosa,
roKo3a, ¢Gpykro3a, ranakrosa). CioxHble yriaeBonbl. Jlucaxapuusl (caxaposa, JaKkTO3a, MallbT03a).
[Tonucaxapuzpl, UX CTPYKTypa W TMpPEeACTaBUTENU (IJIMKOTeH, KpaxMmal, KieTdaTka, XUTUH). DyHKIuu
yIJeBOJIOB (dHEpreTuyeckas, Merabonnyeckas, peuenTopHas u ap.). [ THKOIpOTeHHbI KaK 1eTePMHUHAHTHI
rpynn KpOBH.

O6wmen yraeBoaoB. [Tytu pacnaga nonucaxapunoB. OOMeH MUPOBUHOTPATHON KUCTOTHI. [ HKoImN3.
CnupTtoBoe Oposkenue. JlelicTBue 3TaHONa Ha OpraHu3M uyenoBeka. [lomudepMeHTHBIN KOMILIEKC
OKHUCJIMUTEJIBHOTO JIeKapOOKCHIMPOBAHUS MUPOBUHOTPAAHON KHCIOTHL. Lluknm TpukapOOHOBBIX U
IMKapOOHOBBIX KUCIIOT, €r0 3HaueHHe B 0OMEHe BEIIECTB U 00eCIIeUeHNH OpraHu3Ma SHepruei.

buocunres yrneBomoB. IloHsTe O mnepBUYHOM OHMOCHHTE3€ YIieBOJOB. [JIOKOHEoreHes.
buocuHTE3 0JIMTO- ¥ MONMNCaXapuaoB.

Ipaxmuuecxue pabomoi:

1. BwiOenenue enuxocena uz neuenu oicueomuuvix. ConocmasgieHue CMpyKmypovl 2IUKO2EHA U
Kpaxmana.

2.Kauecmeennvie peakyuu Ha y2ne600bi.

Jlnmmabl 1 ux oomeH (3 yaca).



OOmast xapakrepuctuka W kinaccuukanuss aunuaoB. CTpykrypa um (yHkumu nunuaos. Poisb
JUIHJIOB B MMOCTPOEHUH OHOIOTHnYecKux MeMOpaH. CTpykTypa U (YyHKIIHHU JIUIIOTIPOTEHHOB.

OOwmen xupoB. Pacniag sxupoB u (3-OKHCIICHHE BBICIIMX KUPHBIX KACIOT. [ THOKCHIICBBIN ITUKI H
€ro poJib BO B3aMMOCBS3M OOMEHA JIMIHUAOB U YIJIEBOJOB. MexaHW3M OMOCHHTE3a BBICIIMX KHPHBIX
kucioT. buocunres Tpurmunepunos. Hapymenust B ooMene xupoB. OXUpEeHHe U ero MPUYHHEIL.

Bocku, ux crtpoenue, (yHKIMH W MPEACTaBUTENN (CIepMaleT, MUYeTHHbIH BOCK). CTepHIbI.
Creposbl (xomectepon, sprocreposl u Ap.). CTpykrypa ¥ (YHKIMHA CTEPOHAOB (XOJieBas KHUCIIOTA,
cTepouHbIe TOpMOHBI). Dochomunuasl. bruonorudeckas poiib Gochomnuaos.

IIpakmuyeckue pabomul:

1.T'uoponus scupos noo deticmauem qunaszvl. BausHue scenyu Ha aKMU8HOCMb JTUNA3bI.

buosnoruyeckoe okucjieHue u cuares AT® (4 yaca).

Hctopust u3ydyeHHs MPOLECCOB OMOJIOTUYECKOTO OKHUCIeHHus. Pa3zHooOpasme (depmeHToB
OMOJIOTUYECKOTO OKUCIICHHUS.

CucreMbl MUKpPOCOMAJIBHOTO OKUCIIEHHS B KieTke. CynepoKcHIaucMyTas3a, KaTanasa U UX pojb B
3allUTe OpraHu3Ma OT aKTUBHBIX (POPM KUCIOPOJIA.

Conpsokenne  okucienuss ¢ (ocpopumpoBanueMm. CyOcrpatHoe Qochopunupoanue Hu
(dhochopmpoBaHrie Ha YpOBHE AJIEKTPOHHO-TPAHCTIOPTHOU 1ienu. [loHsTHE O compsraromeir memOpaHe
MHUTOXOHJIPUH.

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

Knaccudukanus ropmonoB. CtepouHbie TOPMOHBL. MexaHU3M JeMCTBUSI CTEPOUTHBIX TOPMOHOB.
[lenTuaHple TOPMOHBI. XapaKTEPHCTHKA WHCYJIWHA, TOPMOHA pOCTa, THPEOTPONMHA, TacTPHHA,
Ba3oINpeccHa. MexaHu3M JeNCTBUS MENTHUIHBIX TOPMOHOB (Ha IMpHMepe TJIOKareHa M WHCYJIWHA).
CaxapHblif 11a0eT U ero BUJIBI.

[Ipoune ropMOHBI (aapeHaINH, ayKCHUH, T'MOOEperIMHbI, IMTOKWHUHBI, MPOCTarJIaHUHbI), HX
CTPYKTypa ¥ MEXaHU3M JCHCTBUA. PwmmsuHr-dakropsl ropmoHoB. Heiporopmonsl (SHIOpOUHBI H
sHKedanmnbl). [[pumMeHeHne TOpPMOHOB B MEUITUHE.

IIpo6ieMbl OMOXUMHYECKOIT FK0JI0rHH. (4 yaca).

DKOJIOro-0MOXUMHUYECKHE B3aUMOJICHCTBHS C Y4acTUEM Pa3IMYHbIX TPYII Opranu3mMoB. [IumieBsie
neTepre’Tsl U aHTuduaaHTel. [lumieBple aTTpakTaHTHl U CTUMYIATOPH. HakorieHue U ucnoib30BaHUe
KUBOTHBIMH BTOPUYHBIX META0OJIUTOB pACTEHUIl.  AHTpONOreHHble OHOAKTHBHBIE BEUIECTBA H
MPpoOJIEMBbI XUMHYECKOTO 3arpsi3HeHUst OHochepsl.

TemaTu4eckoe MIIAHMPOBAHUE

Ne Ha3Banue pa3nena KoJs-Bo uacos M3 Hux K0JI-BO 4acoB, OTBEJIEHHBIX HA

n/n (0s10K2) Ha M3yYeHHue NMPAKTHYECKYI0 YACTh U KOHTPOJIb
pa3aena (010ka) Jaa6op. NPAaKT. KOHTP.

pao. pao. pao.
1. | B3aumocBs3b U perynsmus 1
00MeHa BEIIEeCTB.

2. | benku 4 2

3. | ®epmenThI 4 2

4. ButamuHbl 1 HEKOTOpBIE 3 1

Ipyrue OMOIOrHYecKH
AKTHBHbIE COEIMHEHUS

5. HyknenHOBbBIE KHCITOTBI M UX 4 2
0oOMeEH.

6. Pacmang u OnocunTes OEIKOB 3 1

7. VriieBoapl 1 X 0OMeH 4 2

8. Jlunuael ¥ UX OOMEH. 4 1

9. | bruomornueckoe OKUCIEHHUE U 2

10



cunre3z ATD

10.

I'opMoOHBI 1 UX poiib B OOMEHE 2
BEILIECTB.

11.

[IpobGnemMbl OHOXUMHUYECKON 4
9KOJIOTHUH.

HTtoro 35

10

TemaTn4veckoe IJIAHUPOBAHUE

HaumenoBanue pas3geijia u TeM

Beenenne

IloemopHblil UHCMPYKMAN#C NO MeEXHUKe
bezonacnocmu. OOILIME TPEICTABIECHUS O
B3aMMOCBSI3U OOMEHA BEIIECTB B KIIETKE.
YpoBHU perymsiun oOMeHa BelecTB

beaxu (44)

benku. CocraB, knmaccuduxarus. OU3nKo-
XHUMHYECKHAE CBOHUCTBA M (PYHKITUU OCITKOB.
[Tentuasl. [Tpupoaseie nenTuabl, UX
(U3HOJIOTMYecKOe 3HAYCHHUE U UCTIOTh30BaHKE
B KauecTBE MEAUIIMHCKUX MpPEnapaTos.
[IpakTrueckas padora Nel. «Pa3aenenue
AMUHOKHCIIOT METOZIOM PACIIPEeIEIUTENbHOM
xpoMarorpaduu Ha Oymarey.

[IpakTtrueckas padota Ne2. [IpuroroBieHue
pacTBopa Oelka (SMYHOTO aTbOyMUHA).
Pa3nenenue GeIKOB KypHHOTO filIa IO UX
pactBopuMocTH. JleHatyparius 0eiIKoB.

Kouan- Jara | Jlara
yecTBO ILIAHH-| (pakTH- [lpumeuyanue
yacoB pyemasi, 4deckasi
(14)
1

®epmeHTHI (44)

®depmenTsl. CoiicTBa (hepmeHTOB. CYIIHOCTH
(hepMEeHTAaTUBHOTO KaTalu3a.

®epmenTsl. [Ipumenenne B MeAUIIMHE,
MEXaHU3M JIelCcTBUA. 3HaUYeHUE (EPMEHTOB B
oOMeHe BeIIeCTB B OpraHu3Me.
[IpakTnueckas paborta Ne3. «CpaBHUTEIHHBIN
aHaJIU3 MPOJAYKTOB KUCIOTHOTO U
(hepMEeHTAaTUBHOTO TUIPOJIM3A IU- U
MOJIMCaxapua0B (Ha MpUMepe caxapo3bl U
Kpaxmana.

[IpakTueckas pabota Ned. «BrnusiHue Ha
aAKTUBHOCTH ()epMEHTOB TeMIieparypsl, pH,
AKTUBATOPOB U HHTUOUTOPOBY.

BuraMuHBI M HEKOTOPBIE APYrHe OMOJIOrHYeCKH AKTHBHbIC coeMHeHHs (341)

Buramunsl. Knaccudukaiys BUTaMUHOB.
Y4yacTie BUTAMHHOB B OOMEHE BEILECTB.
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20

21

22

23

24

25

26

IIpakTuueckas padora Neo5. «KauecTBeHHbIE 1
peaKIy Ha BUTAMUHBD.

PazHooOpa3ue OHOIOTrUYeCKH aKTUBHBIX 1
COCIMHEHU I

HyxkenHoBbI€ KHCJIOTHI M X 00MeH (4 1)
HyxiennoBsie kucioTel. Knaccudukanus. 1
CocTaB u cTpoeHHUE.
JIHK, PHK pa3nnunbIX BUIOB. 1
[IpakTdeckas padora Ne6. «Brl nenenue 1
PUOOHYKIICOTIPOTEHHOB U3 POIKEH»
[loemopHblil UHCIMPYKMANXC NO MEXHUKE 1
bezonacnocmu.

[IpakTuueckas padora Ne7. «KauecTtBeHHOE
OTIpeIeNIeHHE TIPOTYKTOB THAPOIIH3a
PUOOHYKIICOTIPOTEUHOB.

Pacnan u 6mocunrtes 6eikoB (3 1)
Pacniag n 6uocunres 0enkoB. epMeHTHI, 1
ocCyIIecTBIsIOIMeE pacnay oenkoB. [lepBudnbie
1 BTOPUYHBIC AMUHOKHUCIIOTHI.

IIpakTrueckas padora No&. DH3UMaTHUECKUI 1
METO/I BBIJIEJICHUASA U KOJIMUECTBEHHOTO
OTIpeICTICHHS] MOYEBHHBI.

Kon 6enkoBoro cuaTe3a. OcoOEHHOCTH 1
TEHETUYECKOTO KOJ1a MUTOXOHAPUHN U
XJIOPOTLJIACTOB.

YraeBoabl 1 ux o00MeH (4 4)
Knaccudukanus yrineBogos. [lommcaxapubl, 1
WX CTPYKTYypa U MPEACTAaBUTEIH (TITMKOTEH,
KpaxmaJ, KJIeT4yaTKa, XuThH). O yHKIun

YIJIEBOJIOB.
OO6meH yriieBoioB. ['mukosm3. CnuproBoe 1
Opoxxenue. [leiicTBUE ATaHOIA HA OPraHU3M

YeJI0BeKa

[IpakTueckas padora Ne9. Brinenenue 1

IJIMKOT€HA U3 IEYEHH )KUBOTHBIX.
ComnocraBieHrue CTPYKTYpPhI TIIUKOTEHA U

Kpaxmaa.

[Ipaktuyeckas padora Nel0. «KauecTBeHHEIE 1
pEeaKIuu Ha yriIeBO/IbI.

Jlunmuael 1 ux oomen (4 4)
JIunmuapl. PU3HUKO-XUMHUYECKHE CBOMCTBA 1
nmunuaoB. buojornueckoe 3HaueHHe

OOmeH xupoB. Hapyiienus B oOMeHe KUpOB. 1
O>xHpeHue U ero MpUYUHBL.
Bocku, ux crpoenue, GyHKIUU U 1

npeacraButenu. CTpykTypa U QyHKIUU
cTepounioB. bronornueckas posb

12



dbochomumnmIoB
27 [IIpaktuyeckas padora Nell. 'maponus sxupoB 1

10J1 ACMCTBUEM JIMMNa3bl. BiausiHue xemuun Ha

AKTUBHOCTD JIMITA36I.

Buosaoruyeckoe okucjienue u cuHre3 ATD (2 4)

28 [Pa3znooOpasue hepMeHTOB OHOJOTUIECKOTO 1

okucnenus. Karanaza u e€ pospb B 3amure

OpraHu3Ma OT aKTUBHBIX ()OPM KHCIOPOJIA.

29 |Crpoenue npotoHHOW ATda3bl U BEPOSTHBIE 1

MexaHu3Mbl cuHTe3a ATO
I'opmoHbI 1 UX PoJIb B 00MeHe BellecTB (2 )

30 Kiaccugukamnus ropMoHOB. MeXaHnu3M 1
JICCTBHSI CTEPOUTHBIX TOPMOHOB.

XapakTepuCTHKa HHCYJIUHA, TOPMOHA POCTA.

31 |CaxapHsblii 1uadeT U ero BUJbL. Puim3uHT- 1
(axTopbl ropMOHOB [IpMeHEHHE TOPMOHOB B
METUITHHE.

Ipo6aembl GMOXUMHUYECKOi IKoT0THH (4 1)

32 |DK010ro-0MOXUMHYECKHE B3aUMOIEHCTBHS C 1
YYaCTUEM PA3JIUNIHBIX TPYI OPTaHU3MOB:
MHUKPOOPTraHU3MOB, TPHOOB, BBICIITUX PACTCHHH,
YKUBOTHBIX.

33 |AHTpOITOreHHbIe OMOAKTUBHBIC BEIIECTBA U 1
MpOGJIEMbI XUMHUYECKOTO 3arpsi3HEHUS
ounocdepsl.

34 Cemmunap Ha Temy «IIpoGremMbl OMOXUMUYECKOM 1
HKOJIOTUN»

35 |0O0006mIeHne 1 cucTeMaTH3ays 3HAHUI 110 1
Kypcy «buoxumus u meauiuHay
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9. Makapos K. A. Xumus u 310poBse. - M.: [Ipocsemienue, 1985.

10. OBuunHMKOB 0. A. buooprannueckas xumus. - M.: IIpocsenienue, 1987.

11. ITycroBanoBa JI.M. OcHoBsl 6noxumuu. — Poctos u//lony: ®@enuxkc, 2010.

12. Pennebepr P., Pennebepr U. OT nekapuu 10 6nodadbpuku. - M.: Mup, 1986.

13



13. Cupun A. C. Monekynspaas Ouonorus: Ctpykrypa pubocom m OuocuHTe3 Oenka.- M.:
Briciiag mikona, 1986.

14. Crmpun A. C, YerBepun A. b., Boponun JI. A.  buocunte3 Oenka ¥ NEPCHEKTHBHI
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15. CrenanoB B. B. MonekymnsipHast Ouonorusi: Ctpykrypa u ¢yHkiuu OenkoB. - M.: Beicmas
mkoJia, 1996.

16. Tenutuenko M. M., Octpoymor C. A. Beenenue B mpoOiaeMbl OMOXUMHUYECKOH AKOJOTHH. -
M.: Hayxka, 1990.

17. ®pank-Kameneukuit M. [I. Camas rtnaBaas wMonekyna. - M: [IpocBemenune. 1988.

18. Yupkon 0. Oxwusmme xumepnl. - M.: Jlerckas yimreparypa, 1991.
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BMHOM, 2008.

2. Jleamnmxep A. buoxumus. - M.: JIpoda, 20009.

3. Mappu P.u np. bruoxumust genoseka. - M.: Yuausepc, 2010.

4. Ilycrosanosa JI.M. OcHoBrl 6uoxumuu. — PocroB u/Jlony: ®@enuke, 2010.

5. PyBunckuit A. O. u ap. O6mias ouosorus. - M.: KI'Y,2008.

6. CusornazoB B.U., [Taceunuk B.B. buonorus. -2 uzn. - M.:JIpoda, 2009.

7. CD-ROM qu6Hoe anekTpoHHoe m3manne Xumus (8-11 kmacc) Bupryanbnas mabopatopusi.
MapI' TV, JlabopaTtopus cuctem mynbrumenwns, 2008.

8. CD-ROM Oo0yuarorue SHIMKIONEAUA. XUMUS s Beex. OOmas U HeopraHudeckas: XUMUs.
PHITO POCYUITIPUBOP AO «MMTHTOC», Kype, 2008.

9. CD-ROM Xwumwus. Hnmapranku ajis cTapiekiaccHUKOB.- M.: «HoBast mikomay, 2008.

10. ®ununmosud 0. b. OcHoBwl Onoxumu. - M.: Arap; ®@aunta; CII6.: Jlans, 2008.

11. Mamun A. H. Uctopus 6uonornyeckoit xumun. - M.: Xumus, 2009.
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