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IosscHUTEIbHAA 3aAIIUCKA

Pabouas mporpamma 1o JIIEKTUBHOMY Kypcy «bHOXMMHUS» Ha ypOBHE CpeAHEro oOIIero
obpazoBanus ais 10—11 kiaccoB cocTaBiaeHa HA OCHOBE HOPMAaTHUBHO-TIPABOBBIX JOKYMEHTOB:
. denepanbHOTO  TOCYAAPCTBEHHOTO  00pa3oBaTEIbHOrO CTaHAapTa CpeAHero oOmiero
oOpa3oBanHus (yTBEpXkICH MPUKA30M MHUHUCTEpCTBAa oOpa3oBaHus U Hayku Poccuiickoit ®enepanuu
Ne413 o1 17.05.2012),
. denepanbHON 00pa30BaTEIBLHON MPOTpaMMBI cpeHero obmero obpazoBanus (nanee — OOII
COO), yrBepxeHHoM nprKkazoM MuHuctepcTBa npocsenienus Poccuiickoit denepanuu ot 18 Mas
2023 r. Ne371,
. COOpHHMK MPUMEPHBIX pabouuX MporpamM. ODIEKTUBHBIC KYpPCHI Uil TPOQMIBHON HIKOJIBI :
yue0. mocobue st odeodpaszosar. opranuzanuii /[H. B. Aatunosa u ap.]. — M. : [Ipocsemienue.

Kypc no Be1O0py «brnoxumMus» paccuuTaH Ha 00YJarOIIMXCsl, U3YIArOIIUX OHOJIOTHIO U XUMHIO
Ha yriayOJIeHHOM YpPOBHE, U HOCUT MEXIpPeIMETHBIN XapakTep. Peanusyer MexmnpeaMeTHbIe CBSI3U C
HKOJIOTUEH, COIMOJIOTUEH, MaTeMaTUKOM, MHYOpPMATHKON, MEIUIIMHON U (papmakoioruei, a Takxe
MPAKTUYECKONH XUMHUEH B PElICHUH MPOOIEeMbl COXPAHEHUS U YKPEIICHUS 37J0POBbs, CIIOCOOCTBYET
BbIOOpY mpoduns  ganmpHedmero  oOy4yeHHs, T.€.  CIOCOOCTBYeT  HPOQeCcCCHOHATHLHOMY
CaMOOTPEIEIICHUIO BHIITYCKHUKOB.

AKTYaJIbHOCTb IIPOTPaMMBl:
AKTYaJIbHOCTh JaHHOW MPOTPAMMBI COCTOUT B TOM, YTO OOyUaroIIUecs B Mpoliecce 00yueHus moayqar
BO3MOXXHOCTb YINIyOUTh 3HAHUS IO OMOJIOTUU M XUMHUH U BBIIBUTH NPUYMHBI HapYUIEHUS 370POBbSI
YeloBeKa Ha MOJIEKYJIIPHOM YPOBHE, PACHIMPSAT MPEACTaBICHUS O HAyYHO 00OCHOBAHHBIX MPaBUIIaX U
HOpMax HMCIIOJIb30BaHMsI BEIECTB, IPUMEHSIEMBIX B OBITY U Ha MPOU3BOCTBE.

Lens kypca:
yriIyOJieHHe 3HAaHWH O MOJEKYJSPHBIX OCHOBAX JKHU3HHU, O CTPYKType M (YHKUIHUSIX OPTaHUYECKUX
BEIIECTB, MOJNYYEHHBIX B Kypcax oOmeld OWONOrMM U OpraHU4eCcKOW XHWMHHU; O3HAKOMIICHHE C
COBPEMEHHBIMU JJOCTUKEHUSIMH U MEPCIIEKTUBHBIMU HAIIPABJICHUSMU Pa3BUTUS OMOXUMUU.

3anauu Kypca:
— paclIupUTh U CUCTEMATU3UPOBATh 3HAHUS O0yUarOUIMXCs, IOJy4YeHHbIE B Kypcax oOuieil ouonoruu
Y OPraHUYECKON XUMUWU;
— CO3/aTh YCJIOBUS AJISl Pa3BUTHUS TBOPUYECKOI'O MBIIIJIEHHS, YMEHHSI CAMOCTOATEIbHO NMPUMEHSTH U
MOTIOJHATh CBOM 3HaHUS B 00NacTAX MOJIEKyJspHas Ouonorus U Ouojoruyeckass XHUMHUS, UTO
CIOCOOCTBYET (POPMUPOBAHUIO SKOJIOTUYECKON KYIbTYPHI.
— OCYHIECTBIIATh MOAroTOBKY K EI'D B 0051acTH IIUTOIOTHH, MOJIEKYISIPHOI OMOJIOTUH, TEHETUKH U
Ap-;
— (hopMUpOBaTh HaBBIKK UCCIIEIOBATEILCKOM U MPOEKTHOM JESITEIbHOCTH.

Nzyuenne xkypca B 10-11 kimaccax mpemycMaTpuBaeT pecypc yueOHOro BpeMeHu B 00bEMe 68 1 3a 2 ronia, B TOM
qucie:

B 10 k1acce — 34 4, 1 4 B HezemIO,

B 11 ximacce — 34 4, 1 4 B Henenio.

Y4eOHO-MeTOINYECKUN KOMILIEKC:
IIporpaMMmel anekTUBHOTO Kypcea «bruoxumusy nox pepakuueil : Bononuna I'. b., Kproukosa H. H., UepHukosa
C. B. U3natennctBo «/Ipodar - 2019.)



[InanupyemMble pe3y/bTaThl 0CBOECHHS 3JIEKTHBHOIO Kypca
[To 3aBepiIeHNN Kypca yJaliuecs A0JKHbI OBIaIETh CIEIYIOIIUMU pe3yabTaTaMu:

JIMYHOCTHBIE PEe3YJabTAaThI.

1. 3uanue u nonumarue: OCHOBHBIX UCTOPHUYECKUX COOBITHIA, CBI3aHHBIX C Pa3BUTHEM
XUMHU; JOCTHKCHHUN B O0JIACTH XMMHUU M KYJIBTYPHBIX TPAIUIHIA CBOCH CTPaHbI (B TOM
YKCIIe HAYYHBIX ); OOIIEMHUPOBBIX TOCTHKCHUH B 00JIACTH XUMHUH; OCHOBHBIX TIPUHITUIIOB
Y TPaBWJI OTHOIICHHS K IPUPOJIC; OCHOB 37I0POBOr0 00pa3a KU3HU U
3JI0pOBbECOCPErarOIINX TEXHOJIOTUI; TPABIII TOBEICHHUS B YPE3BHIYANHBIX CUTYAIIHSIX,
CBSI3AHHBIX C BO3JICHCTBHEM Pa3IMYHbIX BEIIECTB; OCHOBHBIX IMPAB U 00S3aHHOCTEH
rpakaaHuHa (B TOM YHCIe 00y4Yaronerocs ), CBI3aHHBIX ¢ TUMYHOCTHBIM,
po(heCcCHOHATLHBIM U KU3HEHHBIM CaMOOTIPEICIICHHEM; COITUAILHON 3HAUUMOCTH U
coJiepkanus mpodeccuit, CBI3aHHBIX C XUMUEH;

2. yyecmeo 2opoocmu 3a POCCUICKYIO ,0MOJIOTHYECKYI0 M XUMUYECKYIO HAYKy U
JOCTHO)KCHUS YUCHBIX; YBAKCHUE M IPUHATHE JTOCTIKCHUH XHUMHUU; JIFOOOBb U OEPEIKHOE
OTHOIICHHUE K IPUPOJIC; YBAKCHUE U YIET MHEHHUH OKPYXKAIOMIUX K JTHYHBIM
JOCTHXKECHUSM B U3yYCHUH XMMUH,

3. npusrHanue NICHHOCTH COOCTBEHHOTO 3A0POBbA U 3J0POBbA OKPYIKAOMIUX J'IIO,HGfI;
HeO6XOI[I/IMOCTI/I CaAMOBBIPAKCHUS, CaMOPCAJIN3allu, COIHAJIbHOI'O IIPU3HAHUA;

4. oco3nanue CTENEHN TOTOBHOCTH K CAMOCTOSATEILHBIM IMOCTylIKaM 1 ,Z[CﬁCTBPIHM,
OTBCTCTBCHHOCTH 3a UX PE3YJIbTATHI,

5. nposeiierue SKOJIOrit4eCKoro CO3HaHusi, I[O6pO)K€J'IaTCJIBHOCTI/I, JAOBCPUA U
BHUMATCJIbHOCTH K JIFOJSAM, TOTOBHOCTH K COTPYAHUYCCTBY; MHULIUATUBLI U
JIF0003HATEILHOCTH B HN3YUYCHUH BCUICCTB U IIPOLECCCOB; Y6G)I(I[6HHOCTI/I B
HeO6XOI[I/IMOCTI/I Pa3yMHOT'O UCITIOJIb30BAHUA JOCTUXKCHUU HAaYKHU U TCXHOHOFHﬁ;

6. yMeHue yCTaHABIMBATH CBSI3U MEXKAY LEIIbIO H3YYCHUS XUMUHU B TEM, IS YETrO 3TO
HY>KHO; CTPOUTD U3HEHHbIE U MPOPECCHOHATbHbBIE TUIaHbI C YUETOM YCHEIIHOCTH
M3YYEHHUS XUMHUHU U COOCTBEHHBIX IPUOPUTETOB.

MeranpeaMerHble pe3yabTarbl. MeTanpeamMeTHble pe3ynbTaThl BKIKOYa0T OCBOCHHBIE
00y4aroIMMUCS MEXIIPEAMETHBIE MOHATUS M YHUBEPCAJIbHBIE yueOHbIE AEHCTBUS
(perynsTUBHBIE, IO3HABATEIbHbIE, KOMMYHUKATUBHbIE).

Pezynamusnvie YV/:

1. VYmenue camoCTOATENHLHO ONMPEEATh IeIH 00yUeHUsl, CTaBUTh U (POPMYITUPOBATH
HOBBIE 33J7]a4M B yueOe U MO3HABATEIbHOM JIeITeIbHOCTH, pa3BUBATh MOTHUBBI U
MHTEPECHI CBOEH MO3HABATEIBLHON JIEATEIHLHOCTH.

2. YMeHHe caMOCTOSITeNIbHO IIAHUPOBATh MYTH JOCTHKEHHUS 1IeJIeH, B TOM YHUCIIe
anbTepHATHBHBIC, 0OCO3HAHHO BBIOMpATh Hanboee 3p(EeKTUBHbBIE CITIOCOOBI PEIICHUS
yueOHBIX U MMO3HABATEIHHBIX 3a/1a4.

3. YMeHHe COOTHOCUTH CBOH JICHCTBUS C IUIAHUPYEMBIMH PE3yIbTaTaMH, OCYIIECTBIISTh
KOHTPOJIb CBOEH JEATENBHOCTH B POLECCE JOCTUKEHUS PE3YNbTAaTa, ONPEACIATh
CIocoObI IEWCTBUN B paMKaXx MPEAI0KEHHBIX YCIOBUN U TpeOOBaHMM, KOPPEKTUPOBATD
CBOM JICHCTBUS B COOTBETCTBUH C U3MEHSIOLIEHCS CUTyalueH.

4. Ymenue OLCHUBATH NPABUJIIBHOCTD BBIITIOJTHCHUA yHCGHOﬁ 3aJa4u, COOCTBEHHBIC
BO3MOXHOCTH €€ pCIICHUS.



5. Bnanenue ocHOBaMM CAaMOKOHTPOJISI, CAMOOLIEHKH, TPUHSATHS PEIICHUN U
OCYILIECTBIICHHS] OCO3HAHHOTO BBIOOpa B yUeOHOI U O3HABATEIBHOM.

llo3znasamenvuvie YVJ/I:

1. YmMeHue onpenensiTh MOHSATHUS, CO3/1aBaTh 000OIIEHNS, YCTAHABINBATh AHAJIOTHH,
KJIACCHU(UITUPOBATh, CAMOCTOSATEIHHO BEIOMPATh OCHOBAHUS M KPUTEPHH IS
KJIacCHU(UKAILINHY, YCTAaHABIMBATH MPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE
paccyxJieHue, yMo3akitoueHue (MHIyKTUBHOE, I€IYKTUBHOE, [0 aHAJIOTMH) U JIeJaTh
BBIBOJIBI.

2. YMmeHue co3aaBaTb, IPUMEHSATH U Hp606p330BBIBaTB 3HaKH1 U CUMBOJIbI, MOJCIIN U CXCMbI
AJI pCIICHUA y‘IC6HBIX M IIO3HABAaTCJIBHBIX 3a1a4.

3. CMBICI0BOE UTEHHE.

4. ®dopMHUpPOBaHME U PA3BUTHUE HKOJIOTMUECKOTO MBIIIJICHUS, YMEHUE IPUMEHATH €ro B
M03HABATEIbHOM, KOMMYHUKATHUBHOM, COLIMATBHOM MPaKTHKE U MPO(HeCCHOHATEHON
OpHUEHTALINH.

5. Pa3Butue MOTHBaLUU K OBJIAJCHUIO KYJIbTYpOW aKTHUBHOI'O HCIIOIb30BAHUS CIOBapel U Ipyrux
ITIOMCKOBBIX CHCTEM.

Kommynuxamuenwvie YVJ]:

1. VYmeHue opraHu3oBbIBaTh yU€OHOE COTPYTHHUUECTBO U COBMECTHYIO JESTEIBHOCTD C
YUUTENEM U CBEPCTHUKAMM; pab0TaTh MHAUBUYaJIbHO U B IPYIIE: HAXOIUTh 0011ee
pelIeHue u paspemaTh KOH(QIUKTH Ha OCHOBE COTJIACOBAHUS TIO3UILIUH U ydeTa
UHTEPECOB; (OPMYITHPOBATH, APTYMEHTUPOBATh U OTCTAMBATh CBOE MHEHHE.

2. YMeHHE OCO3HAHHO MCIOJIb30BaTh PEYEBbIE CPEICTBA B COOTBETCTBHH C 3a]1aueii
KOMMYHHUKAIIUH JIJIs1 BBIPAXKEHUS CBOMX YYBCTB, MBICIIEH U TOTpeOHOCTEN 115
IJIJAHUPOBAHUS U PETYJSLIMYA CBOCH IEATEIbHOCTH; BIaJICHUE YCTHOM U MMCbMEHHON
peYbI0, MOHOJIOTMYECKOM KOHTEKCTHOM PEYBIO.

3. dopMupoBaHME U pa3BUTHE KOMIETEHTHOCTH B 00IaCTH MCIIOJIb30BaHUS
UH(POPMALMOHHO-KOMMYHUKAMOHHBIX TexHosoruit (UKT).
IIpeomemnmvie pesynomamul.

1. 3HaTh XapaKTCPUCTHKY OCHOBHBIX KJIACCOB COG,Z[I/IHCHI/II‘/’I, BXOJAIIUX B COCTaB KUBOM
MaTCpuu; BaKHEHIIINE pa3aciibl OMOXHMUU: 6CJ'IKI/I, q)epMeHTBI, JIMNIUbI, HYKJICUHOBLIC
KHCJIOTBI, BUTAaMHWHBI; OCHOBHBIC ITPUHIIUIILI, JICKAINUEC B OCHOBC KOJIMYECCTBECHHOTO U
Ka4CCTBCHHOI'O aHAJIM3a,

ONpeACIIAThb IMTPUHAAJICIKHOCTD BCUICCTB K OIIPCACIICHHOMY KJIACCY COG,Z[PIH@HPIIZ;

MMPOBOAUTH KaUCCTBCHHBIC PCAKIIUN Ha 6CJ'IKI/I, (l)epMeHTBI, BUTaMMHBI,

> wn

Ha6J'IIOI[aTI> " BECTU I'PaMOTHBIC 3aIlIUCH Ha6J'IIOI[aCMBIX HBHCHHﬁ;
5. IMPONU3BOJUTH CpﬂBHPITGJ'IBHBIfI AHAJIN3 MMOJIYYCHHBIX PE3YJIbTAaTOB, ACJIAaTh BHIBO/BI.
Hpu usydyenuu OaHHO020 Kypca ydauwuecs noaydant 603MONCHOCHb 2/1)769!06 NO3HAKOMUMCA C.

1. CYITHOCTBIO OHOXUMHU U MCIUIIMHBI KaK HAYKH;

2. OCHOBHBIMH 3TalamMH OMOCHHTE3a OeJKa B 9yKapUOTHIECKOH KIIETKE - TPAHCKPHIIIINIO U
TPAHCIALUIO;

3. peakiiei KJIeTOK Ha BO3/IWCTBUE BPEAHBIX (PaKTOPOB CPEIbI;



3aBUCUMOCTBIO IIPOSIBJIEHUSI TEHOB OT YCJIOBUI OKPYXAOIIEH CPEABL.

CTPOCHUCM OHOJIOrNYECKUX 00BEKTOB: KJICTKH, TCHOB U XpPOMOCOM, HCOPIraHNUYCCKUX U
OpTraHUYCCKUX BCIICCTB KIICTKH,

npoueccaMu MeTaboau3Ma.



CoaeprxaHue 3J1eKTHBHOI0 Kypca
10 k1ace

Beenenue (2 uac).

buoxumus kak Hayka. Mictopusi pa3BuTHs OMOXUMUHU. POJIb OT€YECTBEHHBIX YUEHBIX B Pa3BUTUHU
ouoxumuiu (padotel A. f. lanunesckoro, H. W. Jlynuna, A. H. baxa, B. A. Durensrapara, A. H.
benozepckoro, A. C. Cniupuna, 1O. A. OBunnnukoBa, B. I1. CkynadeBa u ap.). BzaumocBs3s Onoxumun
C MOJICKYJIIpHOM Onosorueit, 0nopu3nKoi U OMOOPTAaHNYECKOM XUMHUCH.

3HaueHrue OMOXUMHU JIA Pa3BUTUA 6I/IOJ'IOFI/II/I, MCIHUIIUHBI, 6I/IOTGXHOJ'IOFI/II/I, CCIIBCKOTI'O
XO3HﬁCTBa, T'CHCTUKHU U DKOJOT'UH. MCTOIIBI OHMOXMMUYECKHX I/ICCJ'IeI[OBaHI/Iﬁ Hu UXx
XapaKTEPUCTHKA.

Bopaa u eé poab B Ouosiornueckux cucremax (3 yaca).

Bona B 6uocdepe. B3aumMocBs3b IBYX BOJHBIX CHCTEM - BHYTPEHHEH CpPeJIbl OPraHu3MOB U
MupoBoro okeana. Boga B xu3Hu yenoBeka. DU3NKO-XMMHUUYECKHE CBOMCTBA BOJIbl. DYHKIIMU
BO/IbI B KJIETKE. POJIb BOJIbI B MOBPEKICHUH KJIETKU. Bbisienenne Boabl.

Buorennbie 3jieMeHTBHI U UX coeuHeHus (8 yacos).

Teopus. Kinaccudukanus u pacipocTpaHEHHOCTb XUMUYECKUX 2JIEMEHTOB B OPraHU3Me
yesoBeka. Opranorensl. Metasuibl )ku3HU. bruoreHHbie 35eMeHTbl. MaKpo3JIeMEHTHI.
MuxkposnemenTsl. 'omeocTas. Bonopoa u ero coenunenus. @yHkuuu Bopl. CBsi3aHHas,
cBoOoaHast Boga. CTpyKTypupOBaHHas, 1eCTPYKTypUpoBaHHast Boja. Tskenas Boja.
JuctunnrpoBaHHas Boja. Yriepoa u ero coeaunenus. Oxeup yriepona (I1). OOMeHHbIi
Mexanu3M. Kucnopon, cepa u ux coenunenusi. buonornueckoe okucienue. [lepoxcun Bogopona.
A3or, dpochop u ux coenunenusa. Ammuak. Oxcup azora (I). Oxeun azota (I1). Oxcua azora (1LI).
Hutputsl. Oxcun azota (IV). Oxeup azora(yY). Hutpatsl. ATOMBI TaJIOT€HOB M UX COSIMHEHHUS.
OKHUCIHUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBA rajloreHoB. KHCcI0THO-OCHOBHBIE CBOMCTBA
rasiorenoB. KommiekcooOpasyroiire CBOMCTBA raJIoreHOB.

IIpakTnka. Ha ocHOBaHUM cTpOeHMs aTOMa OMOTEHHBIX JIEMEHTOB MPEAIOI0KEHHE O
BO3MOXKHBIX XUMHUUECKHX CBOMCTBAX, (PU3NOJIOTUYECKON POJIH /ISl OpraHu3Ma.
Kap6okcuremornooun. Oxcuremorino6us. ['unokcus. ['unepoxcus. dusnonoruyeckas poiib
cepsl. Jlesunduiupyromue cBoricTBa cepbl. duznonorunueckas poib ¢pocdopa. bruomornueckas
POJIb U IPUMEHEHUE raJOreHOB U UX COETMHEHUI B METUIIMHE.

CocraBieHne cXxeM KpyroBOpOTOB OMOTEHHBIX 2JIEMEHTOB B IpHpoae. KpyroBopot BojbI B
npuponae. Kpyrosopot yraepoaa B npupoae. Kpyrosopot kucioposaa B npupone. Kpyrosopor
cepsl B npupoze. Kpyroopot a3ora B npupone. Kpyrosopot gpochopa B npupoze.

Ipakxmuueckas pabomul.: 1.Ilpocmetiviue cnocobwl ouucmru 6006l U3 NPUPOOHLIX UCHOYHUKOSB.

buoneoprannyeckass XuMus U MmeauumrHa (10 uacos).

Teopusi. ®uznosnornyeckas ¥ NaToJI0rMueckas pojab HEKOTOPHIX 3JIEMEHTOB B OPTaHU3ME.
buoneoprannueckas xumus. XuMU4ecKie peakliuu B )KUBOM opraHu3Me. CoeTMHEHUS! METaJIOB
B opranusMme uesnoseka. CojiepkaHne METAIJIOB B KOMIIOHEHTaX KPOBH 3/I0POBOT'0 YEJIOBEKA.
Haxoxnenue B opranusme. Kanuii-natpuessiit Hacoc. Ponb nonos K+ u Na+ B opranusme.
KommiekcoobpazoBanue kanus ¢ pepmeHTamMu u cyoctparaMu. CTpoeHUE MarHus U KajiblLIMsl.
Haxoxnenne B opranusme. Posib HOHOB Mgz+ u Ca’+ B opranusme. KomiekcoobpasoBanue
MarHus 1 Kajabius. OCOOEHHOCTH KOMITJIEKCHBIX COEMHEHUH, 00pa3yeMbIX MeTallIaMu.
buonornueckue pyHKIUN MeTaIIONpoTenHOB. CTpOoeHHEe MapraHiia U MOJIHOIeHa.
KommnekcoobpazoBanue maprania u MmoiaubaeHa. Haxoxaenue B opranusme.
KommnekcoobpazoBanue xenesa u kodanbra. Haxoxaenue B opranuzme. CTpoeHue Meau U



nuHka. Haxoxaenue B opraausme. Pois HOHOB MeW U ITMHKA B OPTaHU3ME.
KommekcoobpazoBanue meau u iuHKa. [1oTpeOHOCTH opraHu3Ma B HOHAX MEAH M IIMHKA.
OcHOBHBIE TIPOSIBIICHHS HEIOCTATKA U N30bITKA KATHOHOB MEJIU U ITMHKA.

IIpakTuka. Pabora co cripaBoyHOM JUTEPATYpPON 110 OIIPEEICHHIO IPENapaToB, IPUMEHIEMBIX B
MEIULNHCKON NpakThke. IIpenaparsl kanus u HaTpHsl, IPUMEHSIEMbIE B MEIUIIMHCKOM IIPAKTUKE.
IIpenaparsl MarHus U KajabLUsl, IPUMEHAEMbIE B MEIULIMHCKON IPAKTHUKE.

[IpenapaTsl Mapranua, NpuMeHseMble B METUIIMHCKOM mpakTHke. [Ipenapatsl xene3a u KoOaibTa,
IIPUMEHsIEMbIE B MEJULIMHCKON NpakTukKe. IIpenaparsl Mmeay v LMHKA, IPUMEHSIEMBIEC B
MEJIULIMHCKOW MPAKTHKE.

Brigsienne HCJOCTAaTKa 1 HM30BITKAa HOHOB METAJVIOB Ha OpraHu3M 4Y€JI0BCKa.

[Torpe6HOCT Opranm3ma B nonax K+ u Na+. OcHOBHbIE IPOSIBICHUS HEIOCTAaTKa U U30BITKA
KaTHOHOB Kayius U Hatpus. [loTpeOHOCTh OpraHn3Ma B MOHaxX Mg‘2+ 1 Ca’+. OcHOBHBIE
TPOSIBJICHHS HEJOCTATKA W M30bITKA KATHOHOB MATHUS M KalbIs. Poits nonos Mn?+ u Mo+ B
opranusme. [lorpe6HOCTh Opranu3mMa B HOHaX Mn?+ u Mo?+. OcHOBHBIE MPOSIBJIICHUS HEIOCTATKa
Y U30bITKA KATHOHOB MapraHua u MojaubeHa. Poib HOHOB jkese3a u koOanbTa B OpraHu3Me.
[ToTpeOHOCTH Opranu3Ma B HOHAX keje3a U KooasibTa. OCHOBHBIE ITPOSBIICHHS HEIOCTATKA U
n30bITKa KAaTHOHOB jkeJe3a U kobOamnbTa. [IoTpeOHOCTh OpraHn3mMa B HOHAX MEIH U LIUHKA.
OcHoBHbIE TIPOSIBJICHUS HEIOCTATKA U N30BITKA KATHOHOB MEJIU U IIMHKA.

Ipaxmuueckue pabomol: 1.1lonyuenue KOMNIEKCHBIX COEOUHEHUIL.
2. U3yuenue cocmasa npenapama « Pepponiexcy.

Pemenue 3a1a4 o oouieid XUMHH ¢ MeTHKO-0H0JIOTHYECKOH HANIPABJIEHHOCTHIO (4 uaca).
IIpaxruka. KonmnuectBo BeniecTBa. Mok, Mossipaas macca. CTpoeHue sijipa aToMma.

Heiitponsl. [Ipotonsl. Dnektponsl. M3oTonsl. Pemienue 3aaau no reme « KoauyecTBo BelecTBa» u
«CtpoeHue atomay.

Pemenue 3agad mo teme <<9J'ICKTpOJ'II/13».

Maccosast 1o aneMenTa B popmyiie. Pacuersl mo xumuueckuM ¢popmysiaM. BeiBos popMyiibt
XUMHUYECKOI'O COEAUHCHUS 110 U3BECTHBIM MAaCCOBBIM JTOJISIM DJIEMEHTOB.

PactBopbl. Macca pactBopa. O6bEM pacTBopa. MaccoBas 10711 paCTBOPEHHOTO BEIIECTBA.
[InotHOCTH pacTBOpa. MonsipHast KoHIIeHTpauus. Pemenne 3aga4d o teme « PactBopbi».
Pacuerrn o YPaBHCHHIO pCaKIIH.

Xumus B JoMalnHeii anteuyke (2 yaca).

Teopnﬂ. .HeKapCTBeHHbIe cpeacTBa HepBOﬁ IIOMOIIH. .HeKapCTBeHHBIe cpeacTBa AJid Ipuema
BHYTDb. .HeKapCTBeHHLIe cpeacTBa Ajid HAPYKHOT'O IPUMCHCHHUA. HeperBO‘{HLIIZ MaTrepuall,
cpeacTBa OCTAHOBKU KPOBOTCUYCHUH.

Ipakmuuecxue pabomol. 1.M3yuenue c60iicme caruyuiosol U ayemuicaiuyuio8ol KUCIOm.

OO0pa3 :ku3HM U BpeIHble NPUBBIYKH (6 YacoB).

IIpakTuka. [TonroroBka nmpe3eHTanuii o 310poBoMy 00pasy ku3Hu. DakTOpsIl, BIUSAIONINE HA
3I0POBBE YETOBEKA. 3I0POBBIN 00pa3 xu3Hu. [IpaBumna 3m0poBoro oopasa >ku3Hu. 3aHITHS
buznueckoil KyabTypoil. PantmonansHoe nutanue. Jlnunas ruruena. 3akainuBanue. OTkas oT
BpPEIHBIX TTPUBBIUCK.

CocraB TabagHOro apiMa. MexaHu3M JeHCTBUSI HUKOTHHA Ha OPTaHU3M YesioBeKka. Biusaue
BEIECTB TA0AYHOTO JIbIMA Ha YKU3HEHHO BAYKHBIE CUCTEMBI OPTaHOB YeJIOBEKa. 3a00IeBaHuA,
BbI3bIBaeMble KypeHueM. [laccuBHoe KypeHue. Metoapl n30aBieHus OT Ta0auHOM 3aBUCUMOCTH.



JeiictBue ankoroms Ha opraHu3M. [laryOHoe BIMsSIHUE aTKOTOJIsl HA CUCTEMbI OpPraHOB YeOBeKa.
AJKoronusm u npoOiemMbl, KOTOpbIe OH BbI3bIBaeT. Jlerpanamus auunocty. [lepBasi momois npu
OTpaBJIEHUH AJKOTOJIEM.

I'pynnel HapkoTHueckux BemecTs. Hapkomanus. dusndeckas 3aBUCUMOCTb OT HAPKOTHUKOB.
I" yOutenpHOE BIMsAHUE HAPKOTUYECKUX BELIECTB HA OPraHU3M YesloBeKa.



CoaeprxaHue 3J1eKTHBHOI0 Kypca

11 kiaace

B3aumocss3b u peryasinus ooOMeHa Bemects (1 gac).

OO0mue npeacTaBieHus O B3aMMOCBSI3M OOMEHa BelIeCTB B KiieTke. [loHATHE 0 KITF0OUeBbIX
MeTabonmuTax. B3anMocBs3b OEIIKOBOTO ¥ HYKJICMHOBOT'O 0OMEHa, 3HAYCHUE PETyISATOPHBIX
6enkoB. B3anMoCBs3b yriieBogHOTO 1 O0€1KOBOro ooMeHa. B3anMocBsa3p 0OMEHa yriieBo10B U
JIUIIUA0B.

VYpOBHU peryisiuy 0OMeHa BeIIeCTB: KJIETOYHBINH, OpraHn3MeHHbI. OCHOBHbBIE MEXAHU3MBbI PETYIIALNN
oOMeHa BellecTB B kiieTke. OpraHu3MEeHHbIN ypoBeHb peryasiuuu. [ opMoHanpHas perysinus oOMeHa
BEIIIECTB.

Beaku (4 yaca).

Posb GenkoB B OCTpOeHUH U (DYHKITMOHUPOBAHUU KUBBIX CUCTEM. AMUHOKHUCIOTHBIN COCTaB
OenkoB. [loHsTe 0 MpoTenHOreHHBIX aMUHOKHCIOTaXx. Coco0 CBSI3M aMHUHOKHCIIOT B OEJIKOBOI
monekyne. [lentuast. [Ipupoaasie nentuas! (MIyTaTHOH, Ba30IIPECCHH, SHKE(aIUHbI, 3HI0P(PHUHBI
U JIp.), UX (PU3HOIOTHYECKOE 3HAUCHHE U HCITOJIb30BAaHNE B KAUECTBE MEAUIIMHCKUX MPETapaToB.
XUMHUYECKUN CUHTE3 MENTHJIOB 33IaHHOTO CTPOCHHS M BO3MOKHOCTH UX TPUMEHEHUSI.
CrpykTypa OeNKOBBIX MOJIEKYIL.

[lepBuuHas cTpykTypa 6enkoB. [IpuHIMIIBI U METOIbI OIIPEIETEHMS] IEPBUYHON CTPYKTYpPBI
Oenka. ABTOMaTUYECKUE U MOJIEKYJIPHO-TEHETUUECKUE METObI ONPEAEIECHUS IEPBUYHON
cTpyKTypbl. KommbroTepHble OaHKM JaHHBIX O IEPBHYHON CTPYKTYpe OCITKOB. DBOIIONHUS
HNEPBUYHOMN CTPYKTYphI OEIIKOB.

Bropuunas ctpykTypsl 6enkoB. CBsi3b IEPBUYHOM U BTOPUUHON CTPYKTYp OEITKOBON MOJIEKYJIbI.
Knaccugukarus 0enkoB 1o 3jieMeHTaM BTOPUYHON CTPYKTYpbl. JIOMEHHBIM NpUHLIUI
CTPYKTYpPHOM opranu3anuu 0enkoB. IIoHATHE 0 CTPYKTYPHBIX U (YHKIMOHAIBHBIX JTOMEHaX (Ha
nprUMepe UMMYHOTTIOOYJTMHOB U KaTATUTUYECKH aKTUBHBIX O€JIKOB).

Tpetuunas cTpykTypa 6esnkoB. Tumel cBsizeil, o6ecreunBaroInX NoAIepKaHie TPETUUHON
CTPYKTYphbI. IMHAMHUUHOCTb TPETUUHOU CTPYKTYpbI OeKkoB. [Ipeackazanue npocTpaHCTBEHHOTO
CTpOeHHS OEJIKOB UCXO/s U3 UX MEPBUYHOU CTPYKTYPHI.

UerBepTuuHas cTpykTypa 6enkoB. KOHKpeTHbIe IpUMephl YETBEPTUYHON CTPYKTYpBI OEJIKOB
(reMoryI00MH, JTAaKTATAECTUAPOreHA3a, KaTaiasa u JIp.).

Homenknarypa u knaccudukanus 6enkoB. @yHKIMOHAIbHAs KlacCU(pUKaLus OEKOB U
XapaKTepUCTHKA OTJEJIbHBIX IPYIIL: CTPYKTYPHBIX, COKPAaTUTEIbHBIX, 3AIIUTHBIX, TOKCUYECKUX,
PELENTOPHBIX U PETYIATOPHBIX. benku (MeTayI0THOHENHBI, TEMOTJIOONH U JIp.) Kak
J€TOKCUKAHThI KCEHOOMOTHKOB B OPraHU3ME.

IIpakmuyeckue pabomul:
1. Pa3zoenenue amuHOKUCI0M MeMOOOM pAcnpederumenbHol xpomamozpaguu na bymaee.

2. Ilpucomosnenue pacmeopa benka (auunoco arvoymuna). Pazoenrenue 6enxos Kypunozo
Auya no ux pacmeopumocmu. [lenamypayus 6eaxos.

®epmeHThl (4 yaca).

PaznooOpa3ue kaTanuTHYecKl aKTUBHBIX MOJIeKyJl. Katanutnyecku akTUBHBIE ONIKH (9H3UMBI),
karanuTuuecku akTuBHble PHK (pu6o3umbl), KaTamuTHUYECKH aKTUBHBIE aHTUTENA (A03UMBI).
Karanutuueckast pyHkius 6enxoB. Pasnuuus B cBoMicTBax (DEpMEHTOB U KaTaM3aTOPOB MHOM



npupoasl. CrenuduaHocTh neicTBus hepmeHToB. Poib oTeuecTBeHHBIX yueHbIX (M. I1. [1aBmos,
A. E. bpaynmretin, [1. A. DHrensrapAT u ip.) B pa3BUTUU SH3UMOJIOTHN. DEePMEHTHI MOHOMEDPHI
(TpHIICHH, TU30LUM) U MYJIBTUMEPHI (TTyTaTHOH-peayKTas3a). [lonstue o kodepmenTax.
Kodepments — nepeHocurku Bogopoa u 3nekrponos (HAL, HAJI®, ®AJI), u aTOMHBIX TpyTIl
(ATD, xopepment-A, HIID-caxapa).

MHuosecTBeHHbIE (HOpMBI EPMEHTOB U MX (YHKIIMOHATHHOE 3HAUCHUE. 3HAUCHUE UCCIICIOBAHUS
MHOXECTBEHHBIX (pOpM (PepMEHTOB 11 METUIMHBI. MeXaHu3M JieiicTBUS (PepPMEHTOB.
DepMeHT-CyOCcTpaTHbIE KOMIUIEKCHL. AKTHBATOPbI U MHTUOUTOPHI (hepMeHTOB. Binsnue
KCEHOOMOTHKOB Ha aKTHBHOCTH (DEPMEHTOB.

Howmenknarypa u kiaccuduxanus pepmentos. [Ipuniuns! knaccudukanmu GepMeHTOB.

[TpoMbInIeHHOE TOTYyYEHUE U MTPAKTUYECKOE UCTIOIb30BaHue pepMeHTOB. IMMOOUITN30BaHHBIE
dbepmenThl. [lepcrneKTUBBI MPAKTUYECKOTO UCIOB30BaHUs PUO0O3UMOB U a03UMOB Jis1 OOPHOBI C
3a00JIeBaHUSIMHU YETIOBEKA.

IIpakmuueckue pabomut:

1. Cpasnumenvuulii ananuz npooOyKmo8 KUCI0MHO20 U (hepMEeHMAMUBHO20 2UOPOIU3A OU- U
NOIUCAXAPUO08 (Ha npuMepe caxapo3vl U Kpaxmaia).

2. Bnusanue na akmusHocmo (pepmenmos memnepamypsl, pH, akmueamopog u uneubumopos.
ButamMuHBI 1 HEKOTOPBIE Ipyrue OHOJIOTMYECKH AKTUBHBbIE coequHeHus (3 yaca).

Hcropust OTKpPBITHSI BATAMUHOB. POJIb BATAMUHOB B IIUTaHUH YEJIOBEKA U )KUBOTHBIX.
ABHTaMUHO3bI, TATIOBUTAMHUHO3bI, THIIEPBUTAMUHO3BI. COOTHOIICHNE BUTAMHUHOB U
Ko(epMeHTOB.

KupopactBopumbie BuTaMuHbl. BuTamuH A u ero yyactue B 3puTesibHOM akte. Butamunst D, K u

E u ux posie B oOMeHe BemiecTB. BogopactBopumbie Butamunbl. Butamunsr B1, B2, Bs, B0,
B12, ux 3nauenue B oomeHne BemiectB. Butamun C (ackopOMHOBasi KUCIIOTA).

PaznooOpa3ue 610MOrHuecKy akKTUBHBIX COSIMHEHUI: aHTUBUTAMUHBI, aHTUOHMOTHUKH,
(bUTOHLIUBI, TEPOUIIHIBI, eOTUAHTHI, POCTOBBIE BEIIECTBA (BaXKHEUIITHE MPEACTABUTEIH U
MEXaHU3MbI JEHCTBHUSA).

Ipakxmuueckue pabomoi:
1. KauecmeenHvle peakyuu Ha UmMamuHbl.

HyxkJenHoBbIe KMCJI0TBHI M X 00MeH (4 yaca).

Hcropust OTKpBITUS U U3YYEHUS] HYKIEMHOBBIX KHCIIOT, UX XUMUYECKUM COCTaB. XapaKTepUCTUKA
MYPUHOBBIX U MUPUMUIUHOBBIX OCHOBaHMH, BXOSAIIMX B COCTaB HYKJIEMHOBBIX KUCHOT. J[Ba TUma
HYKJIEMHOBBIX KHUCJIOT: Ae30KkcupruOonykiennoBas kuciorta (JJHK) u pubonykienHoBast KUCioTa
(PHK). Paznmuuus mexny JIHK n PHK no coctaBy riaBHbIX a30THCTBIX OCHOBaHUH, IEHTO3aM,
MOJIEKYJISIPHOM Macce, JIOKaau3aluu B KieTke U QyHKIusAM. LleHTpanbHblil nocTynaTt
mostekynspHoit ononorun: JJHK — PHK — 6enok u ero pazsutue.

Crpykrypa u ¢pynkuuu JIHK. Conepxanue JJHK B opranusme u nokanuzamnus ee B KiieTke (4po,
mutoxoHipun). [lepsuunas crpykrypa JJHK. [IpoekT «I'enom uenoseka». Bropuunas ctpykrypa
JHK (mognens [Ix. Yorcona u ®@. Kpuka). [lonmumopdusm Bropuunoii crpykrypsl JJHK (A, B, Cu
Z-popmer IHK). Tpetnunas crpykrypa JJHK. Cepxcrnupanuzanus JJHK. N30srTouHOCTS 1
komnaktHocTh Mosiekyn JJHK. Ctpoenne xpomaTuna.

Myranuu B IHK u ¢akropsl, ux Bei3biBatomue. Penapanus crpykrypsl IHK u ee 3Hauenue s
coxpanenus BusioB. Hacnencreennsie 3aboneanns. PHK, ux xnaccuduxanus (TPHK, pPHK,



MPHK). ®epmentsl (PHK-nonumepasza, JIHK-nmomumepasa, JIHK-nurasza) u 6enxoBbie hakTOpHI,
yaactByromue B perukanuu JJHK. OOpaTHas TpaHCKpUIIUS U €€ 3HAYCHHE JIJIS CYIeCTBOBAHMS
BUPYCOB (Ha IpUMepe BUpyca UMMYHOIS(HUIINTA YeIOBEKa U BUPYCOB IPUIIIIA) U
BHYTPUI'CHOMHBIX IICPECTPOCK. Iloustue o IIOABMKHBIX T'CHECTUYCCKUX JIEMCHTAX U UX 3HAYCHUU
JJIA 3BOJIOIIMH I'€HOMOB.

IToHsiTHE O TEHETUYECKOM HHXXCHCPUU. HpI/IHI_[I/IHbI U CTPATCIrU MOJICKYJIAPHOI'O KJIOHUPOBAHU.
I[OCTI/I)KGHI/IH U IEPCIICKTUBBL MOJ'IGKy.]'IS[pHOfI OHMOTEXHOJIOTHH.

IIpakmuyeckue pabomul:
1. Bwidenenue puboHykieonpomeunos uz OpoNcHcell.
2. Kauecmeennoe onpedenenue npooykmoa cuopoiusa puboHyKIeonpomeuHos.

Pacnan u 6mocunTe3 0esikoB (3 uaca).

Pacniag 6enkoB. @epMEHTHI, OCYIIECTBISIONMNE paciaj 0enkoB. MeTabonn3M aMiuHOKHCTOT. KoHeuHbIe
NPOAYKTHI pacmajia OCJIKOB U IYTH CBS3bIBAHHUS aMMHUaka B opranu3me. [Tyt HOBooOpa3oBaHus
AMHHOKHUCIJIOT. AKTUBUPOBaHNE aMHUHOKHUCIIOT (cuHTe3 amuHoanui-TPHK). BoamoxxHOCTB
nepenporpaMMUPOBaHUS TPAHCIISLIHH.

Kon 6enkoBoro cunresa. Mcropus ero otkpeitusi; padotsl M. Hupenbepra, C. Ouoa, X. I'.
Kopansl u nip.

IIpaxmuueckue pabomoi:
1. DH3uMamuyeckuti Memoo 8vl0eNeHUs U KOIULeCMBEHHO20 ONpedeieHUs MOYEBUHbI.

YraeBoasl 1 ux o0MeH (4 4aca).

Knaccudukanus yrneBoaos. IIpocteie yrieBoas! (MOHOCaxapuIsl) U UX peacTaBuTenu (prubosa,
IJII0K033, PPyKTO3a, ranakrosa). CioxHbsle yriaeBosl. Jucaxapusl (caxaposa, J1akTo3a,
MaiibTo3a). [lonucaxapuipl, UX CTPYKTypa U MpeJICTaBUTENN (TIMKOTeH, Kpaxmall, KileT4aTka,
XUTHH). OYHKIIUY YTIEBOJOB (3HEpreTHyeckas, MeTaboaudeckas, perentopHas u ap.).
['mukonpoTenHBI KaK JETEPMUHAHTBI IPYIIIT KPOBH.

O6men yrneBonos. [lytu pacnaga nonmucaxapuaoB. OOMeH MUPOBUHOTPATHON KHCIOTHI.
['mukomus. CnuproBoe OpokeHue. JeficTBue 3TaHoNIa Ha OpraHu3M 4yenoBeka. [lomud epmeHTHBII
KOMIUIEKC OKHCIUTENBHOTO 1eKapOOKCUIIMPOBAHUS TMPOBUHOTPAAHON KUCIOTHL. L[k
TPUKAPOOHOBBIX M TUKAPOOHOBBIX KHUCIIOT, €T0 3HaYCHUE B 0OMEHE BEIIECTB M 00ECIICUYECHU N
OpraHu3Ma dHepruen.

buocunTes yrneBonos. [loHaTHE 0 mepBUYHOM OHMOCHHTE3€E YIIIEBOIOB. [ JIIOKOHEOreHE3.
buocuHTe3 0aMro- ¥ nogMcaxapuios.

IIpakmuyeckue pabomul:

1. Bwioenenue enuxocena uz nevenu scueomuulx. Conocmasienue CmpyKmypul 2IUKo2eHd U
Kpaxmana.

2. Kauecmeennvle peaxyuu na yenegooul.

JIunuabl 1 uxX ooMeH (3 yaca).

OO61mas xapakTepucTiKa U Kiaccupukanus munuaoB. CTpykTypa U GyHKIIMH TUOUA0B. Poib
JUTIAIOB B IOCTPOEHUH Onosornuecknx MeMOpaH. CTpykTypa U GyHKIIUH JTUTTOTPOTEUHOB.

OOmen JKUPOB. Pacnan JKHUPOB U (3-OKI/ICJ'ICHI/IC BBICHIUX KUPHBIX KUCJIOT. I'muoxkcuneBbIi MUK U
€T0 POJIb BO B3aUMOCBA3HU oOMeHa JIMTINI0B U YTJICBOJOB. MexaHn3M OMOCUHTE3a BBICIIHX



KUPHBIX KUCHO0T. buocunres tpurnuiepuaos. Hapymenus B oomene xupoB. OkUpeHUe U ero
MPUYUHBL.

Bocku, ux crpoenue, pyHKINU U IPEICTaBUTENH (CIIepMalleT, MUeTUHbIA BOCK). CTepuIbl.
Crepodsl (xonectepod, sprocrepoi u ap.). CTpykrypa u GyHKIIUU CTEPOUIOB (X0JieBasi KUCIIOTa,
cTepouHbie ropMoHbl). Doconunuabl. buonoruueckas posb hochoaunuaos.

Ipaxmuueckue pabomoi:
1.T'uoponus scupos noo oeticmeuem 1unasvl. BausHue dcenuu Ha AakmueHocms aunassi. buojgornieckoe

okucjenue u cuures AT® (4 yaca).

HcTopust u3ydeHus poIeccoB OMOJIOTHYECKOro oKuciaeHus. PasHooOpasue (hepMEeHTOB
OHMOJIOTUYECKOTO OKUCICHHUS.

Cucremsl MHKPOCOMAJIbHOI'O OKHCJICHUS B KIICTKEC. CynCpOKCI/II[I[I/ICMYTEBa, KaTaljia3da 1 UuX poJjib B
3alIUTC OpraHru3Ma OT aKTUBHBIX (bOpM Kucjaoponaa.

Conpsixenue okucnenus ¢ pochopunuporanueM. CydcrpatHoe GochopunupoBanue u
docdoprirpoBanre Ha YPOBHE FIEKTPOHHO-TpaHCIIOPTHOI 1enu. [loHatue o conpsraromieir MemOpane
MHUTOXOHJPUH.

I'opMoHBI U HX posib B 00MeHe BelecTB (4 yaca).

Knaccudukanms ropMmoHoB. CTepouHbIe TOPMOHBL. MEXaHU3M JICHCTBUS CTEPOUIHBIX TOPMOHOB.
[TenTuanbie rOpMOHBL. XapaKTePUCTHKA HHCYJIMHA, TOPMOHA POCTa, TUPEOTPONUHA, FTAaCTPUHA,
BazorpeccuHa. MexaHu3M JeHCTBUS MENTUIHBIX TOPMOHOB (Ha IIpUMepe III0KareHa U HHCYJIUHA).
CaxapHblii 11a0beT U ero BUJIBI.

[Tpourie ropMOHBI (aApeHANTNH, AYKCHUH, THOOEPEIITUHBL, TUTOKMHUHBI, IPOCTArIaHANHbI ), UX
CTPYKTYypa U MEeXaHu3M JieicTBUs. Punusunr-gaxropsl ropmoHoB. Heliporopmons! (3HAOPPUHBI U
sHkedanuubl). [[puMeHeHre TOPMOHOB B MEHIIHHE.

IIpo6eMbl OMOXMMUYECKOH IK0JI0THH. (4 Yaca).

DKO0JI0r0-OHOXUMUYECKUE B3aUMOJCUCTBHUS C Y4aCTUEM PaA3JIMYHBIX T'PYIIII OPTraHU3MOB.
[Tumessie ACTCPICHTHI U aHTI/I(I)I/II[aHTBI. IIumeBsie ATTPAKTAHTBI U CTUMYJISTOPBI. Hakomnnenue u
HCIIOJIb30BAHUEC ) KUBOTHBIMU BTOPUYIHBIX MeTa0OJIUTOB paCTCHHﬁ. AHTpOHOFCHHHe OHMOAKTHBHEIC
BCIICCTBA U HpO6JIeMBI XUMHUYCCKOTO 3arps3HCHUS 6I/IOC(1)ep]':>I.



TemaTnueckoe njaannposanue 10 kiace

Ne |HaszBanme pa3aeJia (5J10K3) Ko.1-Bo uacoB Ha W3 HUX KO0JI-BO 4aCOB, OTBEJIEHHbIX HA
/ H3yuyeHue NPAKTHYECKYI0 YACTh U KOHTPOJIb
n pa3aena (6;10ka)
J[aﬁop_ IPaKT. KOHTP.
pao. pao. pao.

1 Bsenenue 2
2. Bona u eé ponb B 3

OHOJIOTHYECKUX CHUCTEMAX
3. broreHHbIE DJIEMEHTHI H X 8 1

COEIMHEHUSI
4. broHeoprannueckast XuMus 1 10 2

MEIUIINHA
5. |Perrenue 3amay mo ooIIeH 4

XHUMHUH C METUKO-

OHOJIOTHUYECKOM

HaIMpaBJICHHOCTHIO
6 XUMHUS B JOMAIIHEH allTedyke 2 1
7. |O6pa3 sku3HU U BpeaHbIE 6

MPUBBIYKU

Hroro 35 - 4 -




TemaTnueckoe njaannposanue 11 kiace

Ne [HasBanue paszena (0J0ka) |KoJ-Bo 4acoB Ha W3 HUX KOJI-BO YaCOB, OTBEJIEHHBIX HA
/ HU3y4eHue NPAKTHYECKYI0 YaCTh U KOHTPOJIb
wn pa3aena (6;10ka)
J[aﬁop_ IPaKT. KOHTP.
pao. pao. pao.

1. IBzaumocBa3b u perymsauus 1

0OMEHa BEIIECTB.
2 benku 4 2
3. |@epmeHTHI 4
4. ButaMHHBI U HEKOTOPBIE 3 1

pyrue OMOJOrHYeCKH

AKTHBHBIC COCAMHCHHS
. |HykjIeMHOBBIE KMCIOTHI U HX 4 2

0OMEH.
6 Pacriag u GuocuHTes OEIKOB 3 1
7. |YriaeBoasl 1 UX OOMEH 4

2

8 JIunuael 1 ux oOMeH. 4 1
9. |Buonoruyeckoe OKUCICHHE U 2

cunte3 ATD
10. FopMoHEI 1 UX poNTb B 0OMeHe 2

BEIIECTB.
11. Mpo6aeMbI GHOXUMHYECKOI 4

DKOJIOTHUH.

Hrtoro 35 - 11 -




TemaTnueckoe njaannposanue 10 kiace

Nenmm Pasneu, conepxxanme, TeMa ypoka 4ackbl
BBenenune 2
1  |Hcropus pasButus Gnoxumuu. Buoxumus Kkaxk Hayka 1
o [3HaueHne GHoXUMUH 1
Bona u ee poab B 0mocgepe 3
3  |Boma B 6uocepe. Bona B ®Ku3HM )KUBBIX OPraHU3MOB 1
4 |®U3MKO- XUMUYECKUE CBOHCTBA BOJIBI 1
5 |Bogna B KJIETKE B OpraHU3Me 1
BuoreHnble 3JieMeHTbI H HX COeTHHEHHUsI 18
6 [Kuaccnduranus u pacrocTpaHeHHOCTh XHMUYECKHX SJIEMEHTOB 1
7  |Bomopon u ero CoeJIMHEHUs 1
g  [[pocreiimme ciocoGbr ounctku Boabl. [Ipaktuyeckas pabora 1
9  [Yrmepon u ero coeTMHEHUS 1
10 [Kucmopon, cepa u X COCAMHCHUs 1
11  (Asor. @ocdop 1 ux coeMHEHHs 1
12  |ATOMBI rajlar¢HOB U MX COCAMHEHHUSI 1
13 |0606uienue n cucTeMaTH3aIM 110 pa3eny « BUOTEHHBIE SIEMEHTHI ¥ X 1
COCIMHEHUS
14 (®usnonoruyeckas u MaToJOrHYECKas POJIb HEKOTOPBIX JIIEMEHTOB B 1
OpraHu3Me.
15 |Hatpuii u xanuii 1
16 Marauii 1 KanbIui 1
17 Xumwus voHoB d METAIIOB B OpraHU3Me 1
18 [[omydenne KoMIUIEKCHBIX coeanHeHui. [Ipaktnyeckas pabora Ne 2 1
19 |Mapranen u MOJIMOACH 1
op [Keneso u kobambT 1
21 [paktuueckas paborta Ne 3 M3ydenue coctasa npenaparta «Depporexcy 1
29 Menp 1 TTHK 1
23 |0606IIeHHE U CHCTEMATH3AIHSI 3HAHHIH 110 pazaeny «bruoHeopraHudeckas
XUMUSD)
Pemenue 3a1a4 no o01eil XMuMHHU ¢ MeIUKO - OHOJTOTHYECKOM 5
HANIPABJIEHHOCTHIO
24 |Pemenwue 3ama4 o Teme « KommdectBo BemecTBa» n ««CTpoeHne




ATOMa

25

Pemenue 3aay Ha BIBO (POPMYIT U pacdeTsl o popMmyiam

1

26 Penienue 3aiad no remMe «IEKTPOTU3» 1
27  |Pemenwue 3ama4 o teme «PacTBopb» 1
XuMHUA B JOMALIHEH aNITeYKe 7

og [Boxmau e€ pons B OMOJIOTMYECKHNX CHCTEMAX 1
29 |Boma u e€ poiib B OMOJIOTMYECKUX CHCTEMaX 1
30 |BuoreHHBIE PIIEMEHTHI U X COEIMHEHUS 1
31 |buoHeopraHuyeckas XUMHUS U MEIUIIMHA 1
32 |buoreHHbIE 3JIEMEHTHI U UX COEIMHEHUS 1
33 [ Xumus B JOMAIIHEN alTeuKe 1
34  OO0pa3 )KU3HU U BpPEIHbIC IPUBBIUKU 1




TemaTnueckoe njaannposanue 11 kiace

Nenin Pa3nes, conep:kanue, Tema ypoka 4acel
BBengenue 1
1 OO011re npeacTaBlIeHNs O B3aUMOCBSI31M 00MEHA BEIIECTB B KJIETKE. Y POBHU 1
peryssnuu oOMeHa BElIeCcTB
Beaxn 4
2 |Benku. Coctas, knaccudukarys. GU3MKO-XUMUUYECKHE CBOWCTBA M (YHKIIUH 1
OENKOB.
3 [Hentuasl. IIpupoaHble MENTHABL, KX PU3MONOTMYECKOE 3HAYECHHUE U 1
MCII0JIb30BaHUE B KAUECTBE MEAUIIMHCKUX IIPEMApaTOB.
4 [pakrtuueckas padora Ne 1. «Pa3fenenue aMMHOKHCIOT METOIOM
pacrpeeInTeNIbHOM XpoMaTorpaduu Ha Gymare». 1
S  [[Ipaxtuyeckas padota Ne2. [Ipurorosnenne pacteopa 6eyka (IM4HOro 1
anbOymuHa). Paznenenue 6e1KoB KypHHOIo i1 10 UX paCTBOPUMOCTH.
Jlenatypauus 6eIKoB
dDepMeHTHI 6
7  |®@epmentsl. CBoiicTBa hepmeHTOB. CymHOCTh (PEPMEHTATUBHOTO KaTaJIN3a 1
8 ®epmenTsl. [IpuMeHeHne B MeAMLIMHE, MEXaHU3M JIEHCTBUS. 3HAUCHHE 1
(epMEHTOB B OOMEHE BEIIECTB B OpraHU3ME.
9  [OpakTuueckas pa6ora Ne 4. «BnusHKMe HA AKTUBHOCTh (DEPMEHTOB
Temneparypsbl, pH, akTUBaTOPOB U HHTHOUTOPOBY. 1
10  Butamunsl. Knaccuduxaius BUTaMMHOB. Y4acTHe BUTAMUHOB B OOMEHE 1
BEIIIECTB.
11 [Hpakrmaeckas pabora NeS. «KadecTBEHHBIC pEAKIMK HA BUTAMHHBI. 1
12  [PasHoOOpa3ue OMOJIOrUYECKH aKTUBHBIX COCIMHEHHUM 1
HyxknenHoBbIe KHCJIOTHI U MX 00MeH 4
13  [HyxnewnoBbie kuciioTsl. Kinaccudukarus. CoctaB U CTpOCHHE. 1
14 |IHK, PHK pa3nuuHbIX BUIOB. 1
15 [[paktuueckas padora Ne6. «BEI feneHne puOOHYKICONPOTENHOB H3
IPOAOKEN» 1
[IpaxTuueckas padota No7. «KaduecTBeHHOE OTIpECIICHHE MTPOAYKTOB
16 rUApOIN3a PUOOHYKIICOTIPOTEUHOBY. 1
Pacnan u OmocuHTe3 0€JIKOB 7
17 Pacman u 6mocunTe3 6enkoB. @epMEHTHI, OCYIIECTBIISIONINE paciiaj] OeIKOB. 1
[lepBUUHbIE U BTOPUYHBIE AaMUHOKHUCIIOTHI.
[IpakTuueckas padota No§. JH3UMATHUECKUN METOJ] BBIJICTICHUS U
18 1

KOJMYCCTBCHHOT'O OIMPCACIICHUA MOYCBHUHBI.




19

Kon 6enkoBoro cuaTe3a. OCOOCHHOCTH T€HETHYECKOTO KOJa MUTOXOHAPUN U
XJIOPOTLIIACTOB.

20 Knaccudukanus yrineBoos. [lonucaxapupl, UX CTpyKTypa U MPEACTaBUTETN
(rIuKOreH, Kpaxmall, KjeT4aTka, XUTHH). OyHKIUU YTIEeBOIOB.
21 OOmeH yraeBooB. ['mukonu3. CimproBoe Opokenue. [leficTBre sTaHoNa HA
OpraHHu3M 4eJI0BEKa
[TpakTideckast pabota Ne9. Breijenenue rmuKkoreHa u3 neYeHu )KUBOTHBIX.
22 ConocTaBiieHUE CTPYKTYpPBI TJIMKOT'€HA U KpaxMasia.
23 [IpakTuyeckas pabora Nel(Q. «KauecTBeHHBIE pEaKkIMK HA YTIICBOIbI
JIMnmuanl 1 X 00MeH
24 I apl. PU3MKO-XMMHUYECKHUE CBOMCTBA JIMMMUAOB. bUOTOTHYEeCKOe 3HAaUEHNE
25 O6men xupoB. Hapymienus B oomene xupoB. OKUpeHHe U ero IpUYrHbL.
26
Bocku, ux crpoenue, pynkuuu u npeacraputenu. CTpykTypa U QyHKIIHH
cTepon10B. buonoruueckas poib Gochonumnuion
Buoaornyeckoe okuciaenne u cunre3 AT®
27 [IpaxTrueckas padota Nell. ['maponau3 )KuUpoB Mo ACHCTBUEM JTUIIA3HI.
BrusiHue jxea4n Ha aKkTUBHOCTD JIUTA3bI
28 PaznooOpa3zue ¢pepmMeHToB Ouonornueckoro okucinenus. Karanasa u e€ poinb B
3allMTe OPTaHU3Ma OT aKTUBHBIX (JOPM KHUCIOPOJIA.
29 Ctpoenue nmporoHHo AT®da3s! u BeposiTHbIE MeXaHU3MbI cuHTe3a ATD
I'opmoHBI U UX POJIb B 00MEHe BellecTB
30  |Knaccugpukarus ropMoHOB. MexaHU3M JIeHCTBHS CTEPOMIHBIX TOPMOHOB.
XapakTepucTUKa HHCYJINHA, TOPMOHA POCTA.
31 |CaxapHblii quabeT u ero BUABL. Pumnsunr-daktopsl ropmoHos [IpuMeHenue
TOPMOHOB B MEJTULINHE
IIpo61eMbl OHOXUMUYECKOH IKOJTOTHH
32 JKOJIOT0-0MOXMMUYECKHE B3aUMOJICHCTBUS C yUaCTUEM PA3JIUYHBIX TPYIIT
OpraHU3MOB: MUKPOOPTaHU3MOB, I'PHOOB, BBICIINX PACTECHUH, J)KUBOTHBIX
33 AHTpPOIIOT€HHbIE OMOAKTUBHBIE BEIIECTBA U POOJIEMbl XUMHUYECKOTO
3arpsi3HeHUs1 Ouocdepsl.
34 CemunHap Ha Temy «IIpo6sieMbl OMOXUMHYECKOM SKOJTIOTUM
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