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IHosicuuTennLHAA 3aIMCKA

[IporpamMma snexkTUBHOTO Kypca «bumoxumus» mpenHasHaueHa g oOyuaromuxcs 10-11
KJIACCOB, M30paBIIUX XUMHUKO-OMOJOTHYECKHU MPOuUiib, 1 HOCUT METAapeIMETHBIH XapakTep Ha
CTBIKC 5KOJIOI'UH, 6I/IOJIOFI/II/I, MCOUIIMHBI, a4 TAaKXC HpaKTH‘IGCKOﬁ XMMHU B PCIICHHUU HpO6JICMBI
COXPAHCHUSA U YKPCILJICHUSA 310POBbA.

HoBu3Ha o0pa3oBaTeibHON NPOrpPaMMbl

Copepxanue y4eOHOro Marepuajia JaHHOTO Kypca COOTBETCTBYET LEJsSIM M 3ajadam
npodpunpHOr0  00y4eHHMss W o0NajaeT HOBHU3HOM I yYallUXCS B ONPEISICHHUU
npoeccCHoOHATLHOTO BBIOOpA. DTOT KypC TpH3BaH pa3BUBATh HHTEPEC K JTOH yIUBUTEIHHON
Hayke, (opMHpOBaTH HAy4HOE MHPOBO33PEHHE, PACIIUPSITH KPYro3op y4alluxcs MOBBICUTh HX
MO3HABATENbHYI0 aKTUBHOCTb, PACIIMPHUTh 3HAaHUA O TIJI00AIbHBIX mIpoOiieMax, pa3BUBATH
AHATUTUYECKUE CITIOCOOHOCTH.

AKTYaJIbHOCTD J0NOJTHUTEIbHOI 00pa30BaTeIbHOI MPOrpaMMbl

Oco0eHHOCTh JaHHOTO 3JIEKTUBHOTO Kypca «bHOXHMMUS» COCTOUT B TOM, YTO y4alllhecs B
nporecce 00y4eHUs JOKHBI BBISIBUTH MEPBOMPUYMHBI HAPYIICHHSI 3I0POBbS, OOBSICHUTD BIHSHHE
pa3nMYHBIX (AKTOPOB HA OpPraHU3M UYEJIOBEKa, pACHIMPUTH MPEJACTABICHHE O HAyIHO
O60CHOBaHHI)IX npaBujiax W HOPMax HCIIOJb30BaHHA BCUICCTB, NPUMCHACMBIX B 6I)ITy U Ha
MIPOU3BOJICTBE.

Ilenarornyeckas uejiecoodpa3HoCThb

DK3aMeH MO0 XHMHH SBISETCS MPOGUIHPYIONIMM CpPElId BCTYMHTEIBHBIX JK3aMEHOB B
OOJIBIIMHCTBE MCOUIIMHCKUX U q)apMaHGBTI/I‘-IGCKI/IX BY30B. yanII/ICCSI MOr'yT CYHMTAaTh cebs
IMOATOTOBJICHHBIM K J3K3aMCHY, C€CJIM HE TOJBKO YCBOWJIM OCHOBBI XHMMHHU, IHPCIOJABACMEBIC B
IIKOJIBHOM Kypce XUMHUHU, HO M UMEIOT MPEJCTaBICHHWE O POJM XUMHUYECKHX AJIEMEHTOB M HUX
COCIMHEHUI B JKM3HEAEATEIHHOCTH OPraHu3Ma, O BAKHEUIINX XHMHUYECKUX MPEBpAIICHUSIX,
JIS)KAIIIMX B OCHOBEC MCTa6OJ'II/13Ma, O MPUMCHCHHWH B MCIUIHWHC HCKOTOPBIX HCOPraHMYCCKHUX U
opraHudeckux BemiecTB. yist Toro uTtoObl yaauno caath EI'D: Bo-mepBBIX, HEOOXOAUMO BIAIETh
JOCTATOYHO TOJHBIMU 3HAHUSIMH TIO TIPEIMETY, BO-BTOPBIX, UMETH OTBIT BHITIOJHEHHS TECTOB U, B-
TPETHHUX, UMETh MICUXOJIOTHYECKUE HABBIKH MOJATOTOBKH K CAaue JaHHOTO BUJa dKk3aMmeHa. [loatomy
KOHTPOJIb 3a 3YH cocTaBiieH B BUJI€ TECTOB.

Pemenue PaCUYCTHBIX 3aJad 3aHMMACT BAXHOC MCCTO B HU3YYCHHU OCHOB XUMHUYECKOMI
Hayku. [lpm permenun 3amad MOpoucXoauT Oosiee TIHyOOKOE U TOJIHOE YCBOGHHE Y4eOHOTO
MaTepuana, BBIPAOATHIBAIOTCS HABBIKM MPAKTUYECKOTO TMPUMEHEHHS MMEIOIIMXCS 3HAHWM,
Pa3BHBAIOTCS CIIOCOOHOCTH K CaMOCTOSITEIILHOW padoTe, MPOUCXOAUT (POPMHUpPOBAHUE YMEHHS
JIOTUYCCKH MBICINTDB, UCIIOJIB30BATh IMPUEMbI aHAJIM3a U CUHTE34, HAXOJAUTb B3aUMOCBA3b MECKOY
O0OBEKTaMU U SIBICHUSAMU. B 3ITOM OTHOIIEHMM pelIeHHue 3a7ad SBISETCS HEOOXOAMMBIM

KOMITOHCHTOM IIPpU U3Yy4YCHUU Takok HAayKH, KaK XUMMUI. B nanaoMm KypCC PaCKpPbITHUC «XHUMHYECKOMN



CTOPOHBD» OKPYXAIOLIEr0 MHpa MPOUCXOJIUT MOCPEACTBOM COCTABIECHHBIX WHTETPUPOBAHHBIX
3a/1a4 MEeUKO-ONOIOTHUECKOTO COACPKAHUS.

Ha 3ansaTusX naHHOrO Kypca, MCHONB3YysS HPHUHLMII HaydyHOCcTH. B moctymHoil ¢opme
paccka3bIBaeTCsi 0 OMOTEHHBIX AJIEMEHTaX, O TOM, KaK HM3BECTHble (DU3MYECKHE U XUMUYECKUE
CBOWMCTBAa HEOPTAHMYECKUX U OPTAHMUYECKUX BEIIECTB OMPEICISIOT UX OMOIOTHYeCKUe PYHKIMH U

HCIIOJIBb30BaHHUC B MCI[I/II_II/IHCKOI;’I IIPaKTHUKE.



Crpykrypa Kypca

Hannas nporpamma «bHOXUMUS» TMO3BOJISIET OCYIIECTBISATh OOy4YeHHE C MPUMEHEHUEM
3J10pOBbe-cOEperaIuX TEXHOJIOTHH, peaau3yeMblX Ha OCHOBE JHMYHOCTHO-OPHUEHTHUPOBAHHOTO
moaxona, Omarojgaps KOTOpoMy  ydamuecs ydarcs dS((EKTHBHO  B3aUMOJICHCTBOBATH,
COTPY/JHHUYATb.

CornacHo TpeOoBaHUSM, pa3paboTaHHas Mporpamma COIEPXKUT B ceOe 3HAKOMCTBO C
OopraHusanueil MATUMUHYTOK 3/I0pOBBS, BKJIIOYAIOIIMX KOMIUIEKC YIPAXKHEHUU AbIXaTeIbHOU
penakcanuu, ypaXHeHHs 110 TEXHOJIOTUU TpeHaxepa s ria3 «KomdopT», BEIMOTHEHUE KOTOPHIX
JOCTYITHO IO Mepe MPOXOXKJICHUS TPEHTOKEHHBIX 3aJaHUid M CTENEeHU WHIMBUIYATbHBIX
0COOEHHOCTEH OpraHusma.

Dopma u pexcum 3aHaAmuil

3aHATHS TUIAHUPYIOTCS B (hOpME NPAKTHKYMOB, CEMHHAPOB, BKIIOUAIOT IIMPOKUH CIIEKTP
MPUEMOB U YIPAKHEHHUH, AKTUBH3UPYIOIIMX YYCOHYIO JACSITCIIBHOCTh M MBIIUJICHUE, JTHYHYIO
OTBETCTBEHHOCTH 32 Pe3yNbTar.

eanb o0Opa3oBaTeILHON MPOrPaAMMBbI

Pacuiupenune u yrioyOnieHWe 3HAHMM Yy4YalUXCS O POJM XUMHUYECKHX JIIEMEHTOB, HX
COCIMHCHUN M BAXKHEMIIMX XMMHUYECKUX TMPEBPAIICHUSAX, MPOUCXOAIIMX B OpraHusMe, O
MIPUMEHEHUU B MEJIUIIMHE HEKOTOPBIX HEOPTaHUYECKUX U OPTraHUYECKUX BEIIECTB.

3apaun

Oopazosamenvhole:

1. [IpenoctaBuTh ydammMmcs BO3MOXXHOCTh peaju30BaTh HWHTEPEC K XUMHUU WM HAYIUTh
MIPUMEHATH 3HAHUS O BEIIECTBAX B MOBCEIHEBHOM JKU3HHU.
2. CdopmupoBaTh HaBBIKK CJa4M DK3aMEHOB B TECTOBOM (hOopMe M MPAKTHUUECKHU MOATOTOBUTH

yqalmuxcs K TCCTUPOBAHUTIO B (I)opMaTe Enunoro rocyaapCTBEHHOI'O 3K3aMCHaA.

3. CucremMaTu3upoOBaTh U YIIIyOUTh 3HAHUS YUALTUXCS TI0 PEMETY.
Pa3zeusarwwue:
1. Pa3Buth ymenus 3ppexTUBHO HCMONIB30BaTh OCOOCHHOCTH COOCTBEHHOW MaMSTH C LEIbIO

YCIIELTHOTO OCBOCHMSI MaTepHala.
2. Pa3BuTh HaBBIKM MBICIUTENBLHOM pabOThI, YMEHUsS MOOMIN30BaTh ceOsi B pelarouieit
CUTYalluH, OBJIa/IeBaTh COOCTBEHHBIMH 3MOIUSAMU U T.II.

3. CoBepI1IeHCTBOBATh YKCIIEPUMEHTAIbHBIE YMEHUS, YMEHHUS pPad0TaTh ¢ HAYYHO-TIOMYJISIPHOM
U CIPAaBOYHOM JIUTEPATypOM, CaMOCTOSITENIbHOCTh U TBOPYECTBO INPU PEUIEHHHM PACUETHBIX U
MPaKTUYECKHX 3aJ1au.

4. CoBepiieHCTBOBaTh ~ HaBBIKM  caMmocTodTenbHOoM  paGotel ¢ IIK, mnpumenenue
MH(POPMAIMOHHBIX TEXHOJIOTUH B PEAMETHOMN EATEIbHOCTH.

Bocnumamenwvnuwie:



1. CrnocobcTBOBaTh  (DOPMUPOBAHMIO JIMYHOCTHOW MOTHBAIMM ~ y4alllerocss K  YCHexy,
HAaCTOMYMBOCTH, K IIPUHATUIO PEILICHMUS.
2. CoBeplLIeHCTBOBATh HABBIKM CAMOKOHTPOJIS, CAMOJUCLIMILIMHBIL U CAMOOLICHKHU y4allluXCsl.

3. [IpuBUTHE HABBIKOB 3/I0POBOT0 00pa3a KU3HU.

TpebGoBaHus K YyPOBHIO NOATOTOBKH YUYAIIMXCS
B pe3ynbrate u3yueHus 3JeKTUBHOTO Kypca

yuauwguecs 0014CHbl 3HAMb:

COCTaB M CBOMCTBA XMMUYECKUX BEIIECTB, BXOAAIINX B OPraHU3M YeJIOBEKa; OMOJOTHUECKYIO POIIb
3JIEMEHTOB-OPraHOT€HOB; OMOJIOTHUYECKYIO poJib PTopa, Xjiopa, Opoma, Hona; GpU3noNIOTHYEecKyIo U
MATOJIOTUYECKYIO POJIb HEKOTOPBIX 3JEMEHTOB B OpraHu3Me; (pepMeHTaTHBHbBIE CPEICTBA 3aLIUTHI
OpraHM3Ma; METOJbl KAaueCTBEHHOTO aHajin3a; KayeCTBEHHbIE PEaKIUU Ha KaTHOHBI, aHUOHBI;
KaTUOHBI, aHWUOHBI W JIMTAHJbl, BXOJSIIME B COCTAaB KOMIUICKCHBIX COEIMHEHHHA OpraHu3Ma;
OCHOBHBIE KPYrOBOPOTHI OMOTEHHBIX 3JIEMEHTOB B MPHUPOJE, UX B3aUMHOE BIMSHUE, TPUYUHBI U
MOCIEACTBUS HMX HApYIICHHs; U3MEHEHHUS KHCIOTHO-IIEJIOYHOTO PAaBHOBECUS IMPH Pa3TUYHBIX
3a005IeBaHUAX; TPUBUAIbHBIC HAa3BaHUS HEKOTOPHIX HEOPraHMYECKUX BEIECTB; TOKCUYHOE
JIeiCTBUE METAIIJIOB U CBSI3BIBAIOIIME MX PEAreHTHI; BIUSHUE HApyIIECHHH 0OMeHa MUKPOIJIEMEHTOB
B OpraHuU3Me 4YellOBeKa Ha TPOTEKAHWE pa3IM4YHBIX 3a00JeBaHUN; (OPMYJBI ISl PEIICHHS
pacyeTHbIX 3ajad.

yuauwguecs 00ax4CHbL yMenb:

COCTABJISAITh CXEMBbl OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX 3JIEMEHTOB B IPHPOJIE, OOOCHOBHIBAThH
POJb KaXXJOTO B COXPAaHEHHH MPHPOTHOTO PABHOBECHS, aHATU3UPOBATH MPUYMHBI U MTOCIIEICTBUS
€ro HapyIICHUs; IPOBOIUTH XUMHUYECKUAN IKCIIEPUMEHT 110 OOHAPYKEHUIO KATHOHOB 1 aHHOHOB B
pacTBopax; coOir01aTh MpaBuiia 6€30MacCHOCTH MPHU OOPALIEHNUH C JIEKAPCTBEHHBIMU BEILECTBAMU;
COCTABJIATh OTYET O MPOAETAHHOM OHKCIEPUMEHTE; IPHUMEHATh BEIIeCTBA IO HAa3HAYEHUIO;
COCTABIISITh YPaBHEHHS OKUCIUTEIFHO-BOCCTAHOBUTEIFHBIX PEAKIMIA; PEIIaTh 3aa4d Pa3TuIHON

CTCIICHU CIIOXKHOCTH KaK THUIIOBBIC, TaK U KOMIIJICKCHBIC.



TpeGoBaHue K yPOBHIO NOATOTOBKH YUAIIMXCS

Ili1anupyemble pe3yibTaThl 00yUeHUs
Jluunocmmuvie pe3ynbmamol:
J (dbopMUpOBaHHE BCECTOPOHHE OOpPa30BAHHOM, WMHULMATUBHOM M YCHEIIHON JIMYHOCTH,

o0aaromeit CHCTeMOI COBPEMEHHBIX MHUPOBO33PCHUECKUX B3TJISI0B, IICHHOCTHBIX OPHCHTALINN;

J (dbopMUpOBaHHE HJIEHHO-HPABCTBEHHBIX, KYJIbTYPHBIX U 3TUYECKUX MPUHIUIIOB U HOPM
MOBEICHUS;

J OCO3HaHHE 3HAYMMOCTH U OOIIHOCTH I100abHBIX TPOOJIEM YETIOBEUECTBA;

J 3HaHHE OCHOBHBIX IMPUHLIMIIOB U MPaBUJI OTHOLICHHS K JKUBOM MPUPOJE, OCHOB 310POBOIO

o0pasa >KU3HH U 3I0pOBbECOEPEraroIuX TEXHOIOTUI;

. peanzanus yCTaHOBOK 3/I0POBOTO 00pasa *KHU3HU;

. c(hOpMHUPOBAHHOCTH MO3HABATEIBHBIX UHTEPECOB M MOTHBOB, HAlpaBIEHHBIX HA H3y4eHUE
KUBOM  TPUPOIBI; UHTEIUVICKTyalbHBIX YMEHHH  (JOKa3blBaTh, CTPOUTH  PACCYXKICHUS,
AHAJIIM3UPOBATb, CpaBHUBATL, ACJIATb BBLIBOJAbI H Hp), ICTCTUYCCKOTO OTHOIICHHSA K XHWBBIM
oOBEKTaM.

MemanpeomemHuule pe3yibmamol:

. OBJIQJICHUE COCTABJISIOMIMMH HCCIIEIOBATEIBCKOM W TMPOEKTHOM NIEATENbHOCTH, BKIIIOUYAs
YMEHUSI BUACTh MPOOJIEMY, CTaBUTh BOIPOCHI, BBIABUTATh THUIIOTE3bl, JaBaTh OMpEACIICHUs
MOHATHSIM, KJIacCH(PHUIMPOBaTh, HAOMIOIaTh, MPOBOAUTH HKCIEPUMEHTHI, JelaThb BHIBOJABI U
3aKJIIIOUYCHUA, O6’I)$ICH$ITI), JOKa3bIBAaTh, 3alllUIIIaTh CBOU UJCH,

. yMeHHue paboTaTh C pa3sHbIMU HUCTOYHUKAMU HHQPOpPMAIMHM: HAXOIUTh HHPOpPMAIUIO B
pa3IMYHBIX HCTOYHUKAX (TeKcTe Yy4yeOHMKA, HAay4YHO-TIONMYJISIPHOM JUTepaType, cloBapsix U
CIPaBOYHMKAX), aHAJTH3UPOBATh M OIEHUBAaTh WH(POpPMAIUIO, MPeoOpa3oBbIBaTh WHMOOPMALIUIO U3
ONIHOM (OpMBI B JPYryl; COXPaHATh, MepelaBaTh W MPEICTaBIATh HHGPOPMAIUIO B BHJE
MPEe3EHTAIMH C TOMOIIBIO0 TEXHUYECKUX CPEJICTB U HHPOPMAITMOHHBIX TEXHOJIOTUH;

. CIIOCOOHOCTh BBIOMpATh 1IEJ€BbIE M CMBICJIOBBIE YCTAaHOBKH B CBOUX JEHCTBUSX U
MOCTYINKaX MO OTHOUIEHUIO K >KUBOM MPUPOJE, 370POBBIO CBOEMY U OKPYKAIOIINX;, YMEHHUE
aJICKBaTHO MCIIOJIb30BaTh PEUYEBBIE CPEACTBA JJISi JAUCKYCCHM M apryMEHTAIlMd CBOCH IO3UIIHH,
CpPaBHMBATh pa3HbIE TOUKH 3PEHHsS, apTyMEHTHUPOBATh CBOIO TOYKY 3PEHHMsS, OTCTauBaTh CBOIO
MO3UIMIO, YMEHHUE OLIEHUBAThH C MO3UIIUKA COIMATLHBIX HOPM COOCTBEHHBIE MOCTYNKH U MOCTYIKU
JIPYTUX JIIOJIEH;

o YMEHHE B3aUMOJICWCTBOBATh C JIIOJABMHU, paboOTaTh B KOJJIEKTUBAX C BBIMOJHEHUEM
PA3IMYHBIX CONUAIBHBIX poneﬁ, MMpEaACTaBIATH CG6$I, BECTHU JUCKYCCUIO U T.II.

IIpeomemnmvle pezynomamei:

o IMOHUMAaHHE pPOJIM CCTCCTBCHHBIX HAYK B PCIICHUKU COBPEMCHHBLIX IMPAKTUYCCKHUX 3aJad

YeJI0BEYECTBA U II100aIbHBIX MPOOJIEM; MPEACTaBICHHE O COBPEMEHHON HAayYHOU KapTHUHE MHpa U



BIIQJICHUE OCHOBAMH HAy4YHBIX 3HAHUU (TEOpHii, KOHIICTIIMIA, MPHUHIIUIIOB, 3aKOHOB M 0a30BBIX

MOHSATUI);

. yMeHHE paboTaTh ¢ pa3HBIMU UCTOYHUKAMH WH(OPMAIINH;

° YMEHHE BBIICIATh, OINHUCHIBATH U OOBICHATH CYIIECTBCHHBIC IPU3HAKU OOBEKTOB U
SIBJICHHI;

. BBIJICTICHUE CYIIECTBEHHBIX IIPU3HAKOB OHOJOTHYECKMX OOBEKTOB (OTIUYHTEIHHBIX

MIPU3HAKOB JKUBBIX OPTaHU3MOB; KJIETOK U OPraHU3MOB PACTEHH, )KUBOTHBIX, TPHOOB M OaKTepuii,
OpraHu3Ma 4YelIOBeKa);.

Kpome Toro, o0yuaromuecs: JOJKHBI BIaIeTh CIEAYIOIUMU KOMIETEHTHOCTSIMUA B 00J1aCTH
WCIOJIBb30BaHUSI WH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH: KOMIIETEHIMH B cdepe

MEPBOHAYAIBHOTO UH(OPMAIIMOHHOTO TIOMCKA!

L4 BBIJACIIATH KIIFIOUYCBBIC CJI0OBA IJId I/IH(i)OpMaIII/IOHHOFO IIOHCKA,
L4 CaMOCTOATCIIbHO HAXOAUTH I/IH(bOpMaI_[I/IIO B I/IH(1)OpMaI_[I/IOHHOM II0JIC,
L4 OpraHu3oBaTb IIOMCK B CCTHU I/IHTepHeT C IIPUMCHCHUCM PA3JIMYHbBIX ITOMCKOBBIX

MEXaHHU3MOB; TCXHOJIOTHYCCKHEC KOMIICTCHIIMH

. COCTaBJIATH IJIaH 00OOLICHHOTO XapaKTepa,
. MEePEeBOIUTH HHPOPMAIIHIO U3 OJIHOM (POPMBI IPECTABICHUS B JPYTYIO;
J WCII0JIb30BaTh 0a30BbIC U PACHIMPEHHBIE BO3MOKHOCTH MH(POPMAIIMOHHOTO MOUCKA B CETH

I/IHTepHCT; MNpECAMCTHO-AHAJIUTUYCCKHUC KOMIICTCHII U

J BBIJICJIAT B TEKCTE IJ1aBHOE;
. aHAJIM3UPOBATh UH(POPMALIHIO;
. CaMOCTOSITEJIHO JieJaTh BBIBOABI M O0OOIIEHUS Ha OCHOBE IOJIyYEHHOH HH(pOpMaIuy;

OINCPaIUOHHO-ACATCIIbHOCTHBIC KOMIICTCHIIUN

o OTCTauBaTh COOCTBEHHYIO TOUKY 3pEHUSI.

Cpoxmu peajiu3anuu NporpaMmsl.
Ha nsyuenue nanHoro kypca orsogutcs 35 yacos (1 yac B Henento) B 10 kiacce, 34 gaca (1 yac B

Henento) B 11 kiacce.



Y4yeOHO-TEMATHYECKHH TIJIAH

10 xaace
6 mom uucne
Ilpakmuueckue | Konmponvhuie
No Hazeanue memui Bcezo uacoes
Teopemuueckue u padombul
aabopamopnuvle (3auem)
1. Beenenue 2 2 -
2. XUMHYECKUI COCTaB OpraHu3Ma 3 2 1 -
3. Knerka 2 1 1
4, VrieBoasl 8 1 6 1
5. Kupot 7 1 5 1
6. AMMHOKHCIIOTHI 3 1 2
7. benku — ocHOBA KU3HH 6 1 5
KommproTepHoe MoaeTupoBaHue 1
8. BU3YyaM3alUs CTPYKTYPBI 3 2 1
OroMoIeKyI
9. HroroBoe 3ausTHE 1 1
Hmoeo 35 11 21 3
Y4eOHO-TeMaTHYECKUH IVIaH
11 kaacc
6 mom uucne
Bceco Konmponwvnvie
Ne Hazeanue memui Ilpaxmuueckue u
uacoe Teopemuueckue padomul
nabopamopHule
(3auem)
I'erepornuknueckre
1. OpPTaHMYECKUE COETMHEHUS. 7 2 4 1
HyxenHOBBIE KHCIOTHI
2. Mertabonu3zm 8 3 4 1
3. ['eHeTHKa YemoBEKa U OMOXUMUS 3 2 1
I'opmoHBI. DEpMEHTHI.
4, 5 1 4
Buramunst
[IpoGieMbl CHOXUMHUYECKOM
5. 3 2 1
9KOJIOTHH
6. buoxumus n MmegunuHa 5 2 2 1
7. Peseps 3 3
Hmoeo 34 15 16 3




Conep:xanue yueOHOro MaTepuaJia
10 xnace

Pazgen 1. Beenenne (2 4.)

buoxumus u 310poBbe, ompesesieHne OMOXUMUU, 3aJaud OMOXMMHH, OO0JIACTH HCCIIeIOBaHUS.
[Ipenmer Ouoxumuu. buoxumus u apyrue Ouonorndeckue Hayku. Mcropus OuOXuUMHH.
DKCIepUMEHT KaK MeToJl B Onoxumun. OCHOBHBIE JTOCTHKCHUS OMOXUMUH.

Paznen 2. Xumuueckuii coctaB opranusma (3 4.)

DOneMeHTHBI cocTaB opranu3ma. lloHaThe o TJIaBHBIX OWOTE€HHBIX »3JeMeHTax. Makpo- u
MHUKPO3JIEMEHTBI,  YIbTPAMUKPOIIEMEHTHI, UX POJb B OpraHu3Me. 3aKOHOMEPHOCTH
pacipoCcTpaHeHHUs] 3JEMEHTOB B JKMBOW mpupozae. [loTpeOHOCTh OpraHu3MOB B XHMHUYECKUX
aJIeMeHTax. XUMHYECKHH COCTaB KHMBOro opraHmsma. CTpykTypa u (QyHKIUH OHOMOJIEKYI.
OcHoBHbIE KJ1acchl OMOMOJIEKYIL.

Ilpakmuueckaa paboma

Onpenenenre 3IeMEHTHOIO COCTaBa KUBbIX OPraHU3MOB.

Paznen 3. Knerka (2 u.)

Krnerka — snemMeHTapHasi reHeTHYecKas U CTPYKTYpHO-(YHKIIMOHATbHAS €TUHUIIA )KUBOTO.
CpaBHHTEINIbHASI XapaKTEPUCTUKA KIETOK OPraHU3MOB Pa3HbIX LIAPCTB.

Ilpakmuueckas paboma

Kietku xMBBIX OpraHu3MOB

Paznen 4. Yriaesoanl (8 u.)

Knaccudukanus yrineBogos. IIpocTeie yrieBoasl M WX TmpeacraButenu (pubosa, TIIOKO3a,
¢dbpykTo3a, ramakrto3a). CnoxxHble yrieBoasl. Jlucaxapuasl (caxaposa, JIaKTo3a, MajbT03a).
[Tonucaxapuapl, WX CTPYKTypa M TpeacTaBUTENU (TJIMKOTE€H, Kpaxmal, KJeT4daTKa, XWTHH).
OYHKINU YTIEBOJOB.

Ilpakmuueckue padomut

Onpenenenue yrieBo0B B OBOIIAX U PPyKTax.

[IpoBeneHME KaYECTBEHHBIX PEAKIUI Ha YIJIEBOIBI.

KonnuecTBeHHOE ONpeelIeHNE YIIIEBOOB.

UccnepoBanue CBOMCTB caxapo3bl.

HccnenoBanue cBOMCTB Kpaxmania.

BrimonHenne TecToBRIX 3aganuil EI'O.

Pazpnen 5. Kupsi (7 4.)

Jlumunet. Knaccudukanus munuaoB. buonornyeckue GyHkiuu munuaoB. CTpyKTypa KupoB. Turmbsl
XKupoB. Dochonumuabl, TUMONPOTEH B, TIUKOIUTUILL. V3onpenonasl. CTepouabl.
Hemoncmpayuu

PaCTBopI/IMOCTL JKUPOB U MacCeCll



I'maponus KupoB U Macel

OOHapy>xeHue IMLepruHa B XUpax

OTtHomeHue CJIMBOYHOT'O, MAIIMHHOI'0O MACCII W MaprapuHa K 6p0MHOﬁ BOJC U pacTBOpY

IepMaHraHaTa Kajausl.

Ilpakmuueckue padomut

HccnenoBanue cTpoeHus U CBOMCTB KUPOB. XapaKTEepHbIC PEAKIIMK HA KUPBI.
HccnenoBanust cBONCTB 00pa3IloB paCTUTEIBHBIX U )KUBOTHBIX KUpoB, [TAB.
DKCTpakuus JUMUIHON Ppakluy U3 KeJNTKa KypHHOTo sSiia

Pemenne pacueTHsIxX 3a1ad.

Brinonnenue tectoBbix 3aganuii EI'D.

Pazgen 6. AMUHOKHCJIOTHI (3 4.)

AmMuHOkHCI0TEI. CBONMCTBAa aMHWHOKMCIIOT. buojornueckue Q)YHKHI/II/I AMHMHOKHUCIOT.

AMUHOKHCIIOT.

Jlabopamopusie padomot

KcanronpoTtenHoBas peakius Ha O€JIKH pa3HbIX OPTraHU3MOB.

AMbOTEpHOCTH AMUHOKHUCIIOT

Pasznen 7. beaku — ocHoBa ku3Hu (6 4.)

benku. Ilentumnast cBs3b. Homenkmatypa mnentunoB. CTpykTypsl OenkoB. Tumbl
Jlenarypauus u peHyrapanus OeJIKoB.

Ilpakmuueckue padomot

HccnenoBanue BelecTB Ha HATUYME OETKOB.

Ocaxnenune 0eTKOB HArpeBaHUEM U XUMUYECKUMH areHTaMu

Pa3znenenue anbOyMUHOB U INI00YIMHOB SIMYHOTO O€JIKa METO/I0M BBbICAJIMBAHUS
KayecTBeHHBIE peakiiu Ha OeIKU

Pemenue PaCUYCTHBIX 3a1a4.

Tumbr

OEIKOB.

Pa3nea 8. KomnbloTepHoe MoiesinpoBaHue U BU3YaJM3alUs CTPYKTYPbI OuoMoJiekyJi( 3 4.)

KomnbprorepHoe MoienrpoBaHue U BU3yaIu3alus CTPYKTYpbl OMOMOJIEKYS Ha pa3HbIX YPOBHSIX

Ilpakmuueckas paboma

3D — monenupoBaHue OEIKOBON MOJIEKYIIBI.



11 kaacc

Pasznen 1. I'eTepounkiinyeckue oprannyeckue coequneHusi. HykienHoBble kucaorni(7 4.)
Opranudeckre MOJEKYJbl: HYKIEHHOBBbIE KHUCIOTBl. (OCOOCHHOCTHM CTPOGHHMSI M 3HAYCHUE
HYKJICUHOBBIX KUCJIOT. | 'eHeTHueckuil Koa. Peryianus MaTpu4HOIro CUHTE3A.

Ilpakmuueckue padomut

KadecTBeHHBIC peakiiy U IyPHUHOBBIC OCHOBaHUS U ocTaTKu (hochopHoii kucioTsl B JJHK
Crpoenune JTHK

Pemrenue 3a1a4 mo MoJsieKyasipHOI OHOJIOTHH.

Paznen 2. MetaGou3sm (8 4.)

Metabonu3m - oOMeH BELIECTB W HSHEPruu. ITambl 3Hepreruyeckoro odmena. dortocuHtes,
xemocuHTe3. CuHTE3 OENKOB.

Ilpaxkmuueckue pabomot

N3yuenune cBoiCcTB xsopoduiia

Pa3znenenue xinopousuioB ¢ MOMOIIBIO OyMaXKHOM XpoMaTorpaduu

Pemenue 3a1a4 mo MoneKynspHOi OHOTOTHH.

Brinonnenue tectoBbix 3aganuii EI'D.

Pa3nen 3. 'eneTuka 4esnoBeka u ouoxumus (3 4.)

I'enernka — Hayka O HACIEACTBEHHOCTH M U3MEHUYMBOCTH. XapaKTep HAcJIEeI0BaHUS MPU3HAKOB y
yesoBeka. ['eHeTuueckre OCHOBBI 3/10pOBbs. BinusHMe cpe/ibl Ha TEHETUYECKOE 310POBBE YEJIOBEKA.
I'eHoTHn 1 310pOBBE YETOBEKA.

Ilpakmuueckas paboma

N3yuenune BIUSHUS XUMUYECKHUX SJIEMEHTOB U BEIIECTB HA TEHETUUECKOE 3/I0POBBE YEIIOBEKA.
Pa3znea 4. I'opmonbl. @epmenTsl. Buramunsl. (5 4.)

Knaccudukanus ropmonos. [IpuMeHeHE TOPMOHOB B MEAUIIMHE U CEIBCKOM XO3SICTBE.
®epmeHTsl. PepMEHTaTUBHBIE POLECCHl. BUTaMUHBIL.

Ilpakmuueckue padomot

N3ydenne kaTaauTHUECKON aKTUBHOCTU (DEPMEHTOB CIFOHBI, )KETYTOUHOTO COKa

N3ydeHnne kataauTHUECKON aKTUBHOCTU (DEPMEHTOB PA3IUYHBIX PACTCHHIM

Pemenue 3amad mo MoJEeKyIsIpPHOM OMOIOTHH.

BrimonHenne TecToBRIX 3aganuil EI'O.

Pasznen 5. [Ipo6aembl Omoxummuueckoii 3xosaorum (3 4..)

AHTpOIOTeHHbIe OMOAKTUBHBIE BEIIECTBA U MPOOIEMBI XUMHUECKOTO 3arpsi3HEHUsI Ouochephl.
DKOJIOTHYECKH 0€30IMacHbIe CIIOCOOBI BO3/ICUCTBHUS HA Pa3IMYHBIC BHUJIBI KUBOTHBIX, PACTCHHUHN U
MUKPOOPTaHU3MOB.

Ilpakmuueckasn padoma

I/I3y‘{CHI/IC BJIMAHUA XUMHUYCCKUX 3JICMCHTOB HA OpTaHU3M YCIIOBCKaA



Paznen 6. buoxumus u Mmeguuuua(s 4.)

DU3HOIOTNYECKAs U MATOJIOTUYECKAst POJIb HEKOTOPBIX AIIEMEHTOB B OpPraHU3Me.
buoneoprannueckas xumusa. CoeqMHEHUSI METAJIJIOB B OpraHu3mMe desioBeka. CoeprkaHne METaJLIOB
B KOMIIOHEHTAX KPOBH 3/I0POBOTO UEJIOBEKA.

buonorudeckue GyHKIIMU METAUIONPOTEHHOB.

Ilpakmuueckue padomot

BrisBiienue HepocTaTka 1 M30bITKAa HOHOB METAJIIIOB HA OPTaHU3M YeJIOBEKa.

N3yuenue cocrapa npenapata «Depporiekc»



Temarnuyeckoe MNIAHUPOBAHUE

10 kaacc

Tema ypoka

XapakTepucTHKA OCHOBHBIX

Ne BH/I0OB J1eSTEJILHOCTH YYaIIUXCS
Paznen 1. Beenenne (2 4.)
OnpenensroT 3a1a4i OMOXUMUH,
00J1aCTH UCCICAOBAHUS, CBSI3b
buoxumust v 310pOBbE, ONpeIeTICHIHEe OMOXUMUMY, 3319l | OMOXUMUU U IPYTHe OMOJIOTUISCKUE
1 Omoxumum, 00s1acTu uccieaoBanus. [Ipeamer OMoXxumMun. | HayKH, OOUTUH YKCIIEPUMEHTAIbHBIN
buoxumus u gpyrue OMOJOTHYECKUE HAYKH. MO/IXO/1, UCTIOIB3YEMBII B
OMOXHMMHHN, OCHOBHBIE TOCTHIKEHUS
OMOXUMMUH.
OnpenensroT 3a1a4i OMOXUMUH,
00JIaCTH UCCIIEI0BAHUS, CBI3b
OMOXVMUH U JPYTHe OMOIOTHICCKHE
HcTopust Onoxumun. DKCIIEPUMEHT KaK METO]] B
2 HayKH, OOIINI IKCIIEPUMEHTATbHBIN
onoxuMun. OCHOBHBIE TOCTHMIKEHUSA OMOXUMUH.
MOJIXO/, UCTIONIb3yEeMBIii B
OMOXHMMUH, OCHOBHBIE TOCTHIKEHUS
OMOXUMMUH.
Pa3znen 2. Xumuueckuii coctaB opranusma (4 4.)
OnpenensitoT 3IEMEHTHBIN COCTaB
DneMeHTHBIN cocTaB opranu3ma. [IoHsTHE O TTTaBHBIX
3 opranusma. [ToHsTHE O TTTaBHBIX
OHMOTreHHBIX DJIEMEHTAX.
OMOreHHBIX DJIEMEHTAX.
[TonsTus o makpo- u
MUKPOIJIEMEHTHI. 3aKOHOMEPHOCTHU
Maxkpo- 1 MUKPOAJIEMEHTHI, yIbTPAMUKPOIJIEMEHTHI, HX
pacipoCTpaHEHUs JIEMEHTOB B
pOJTIb B Opranmu3Me. 3aKOHOMEPHOCTH PACIIPOCTPAHCHHUS
4 xuBoi npupoae. [TorpebHOCTH
9JIEMEHTOB B JKMBOH mipupo/e. [ToTpeOHOCTh OpraHi3MOB B
OpPTaHU3MOB B XUMHUYECKUX
XUMHAYECKHUX DJIIEMEHTAX.
JJIEMEHTAX.
XHUMUYECKUH COCTaB OpraHu3Ma
XUMHYECKUN COCTaB )KUBOTo opranuzma. CTpykrypa u
5 YyeJIoBEKa.
dbyHk1n 6uomonexkyn. OCHOBHBIE KJIaCChl OMOMOJIEKYIL.
6 Ilpakmuueckasn paboma BEITIOTHSAIOT TPaKTHYECKYIO PadoTy.

Onpez[eneHHe OJIEMCHTHOI'O COCTaBa XMBbBIX OPIraHU3MOB.




Pa3nen 3. Knerka (2 u

)

Krnerka — anemeHnTapHasi reHeTHYeCKas U CTPYKTYpPHO-

N3y4aroT cTpoeHue KIETKH,

7 CPaBHUBAIOT OAKTEPHAIIBHYIO,
(GyHKIIMOHATIbHAS €IMHUIIA KUBOTO.
PacTUTENbHYIO U )KUBOTHYIO KJIETKH.
JlaroT cpaBHUTEIBHYIO
CpaBHuTENIbHAS XapaKTEPUCTUKA KJIETOK OPraHU3MOB
XapaKTePUCTHUKY KJIETOK >KHUBBIX
8 pa3HbIX HApPCTB.
OpPraHU3MOB Pa3HbBIX LAPCTB.
Jlabopamopnan pavoma «KieTku *KUBBIX OPTaHU3MOBY.
BemomnHstoT 1a00paTopHy0 padboTy.
Paznen 4. YriaeBoasl (8 4.)
Knaccudukanus yrinesonos. [Ipoctbie yrieBoabl 1 UX
9
npeacTaBuTeny (pudo3a, riaoko3a, GpPyKTo3a, rajgaKkTosa).
0 Crnoxnsbie yrineBojsl. lucaxapusl (caxaposa, J1akTo3a,
1
MajbT03a).
1 [Tonucaxapubl, X CTPYKTypa U MPEACTaBUTEIN N3yyaroT pazHble yrieBoabl, HX
(TIMKOreH, KpaxMai, KJIeT4aTKa, XUTHH). CTPYKTYpPY, QYHKLIHH.
12 OYHKIIUU YTIEBOAOB.
13 KonuuecTBeHHOE onpesieieHue YriieBoI0B.
HccnenoBanue CBOMCTB caxapo3bl.
14
HccnenoBanue cBOMCTB Kpaxmania.
Ilpakmuueckan paboma
15 Onpezenenue yriieBo10B B OBOLIAX U (PPyKTax. BhInonHAIOT IpakTH4eckyo padoTy.
[IpoBeneHne Ka4eCTBEHHBIX PEAKIUI Ha YIJIEBOJIBI.
Pemenne pacueTHbIX 3a1a4.
16 Pewator 3aganus EI'D.
Brinonnenue rectoBbix 3aganuii EI'D.
Paznen 5. Kupsbi (7 4.)
Jlunuaet. Kiaccudukanus nunuaoB. @ochomunusl,
17
JUMONPOTEN b, IMUKoIUIuAbL. M3onpeHon . CTepoussl.
18 buonornueckue QpyHKIUHN JTUMTHJIOB.
19 Crpykrypa x*upoB. Tumsl :kMpoB.
W3ydatoT pazHbIe THMAIBI, HX
20 XapakTepHbIE peakliUy Ha KUPBIL.
CTPYKTYPY, QyHKITUH.
HccnenoBanus cBoiicTB 00pa31oB paCTUTEIbHBIX U
JKUBOTHBIX *kupoB, [TAB.
21
DKCTpaKIyst TUMUATHON PpaKIuy U3 KeJITKa KypHHOTO
sua.
Ilpakmuueckan paboma
22 BBINONMHAIOT MpakTHUECKy0 paboTy.

UccnenoBanue cTpoeHUs U CBOMCTB KHPOB.




Pemenue pacueTHbix 3a1ay.

23 Pemwator 3aganus EI'D.
Brinonnenue TectoBbix 3ananuii EI'D.
Paznen 6. AMuHOKHCIOTHI (3 4.)
AmMuHOKHUCIOTHI. CBOMCTBa aMUHOKHCIIOT. bruonoruueckue

24 N3y4aroT aMMHOKHUCIIOTBI, X

(YHKIMY aMUHOKHCIIOT.

CTPYKTYPY, QYHKLHU U THUIIBI.

25 Tumbl aMUHOKUCIOT. AM(OTEPHOCTH aMUHOKHUCIIOT.

Ilpakmuueckan paboma
26 KcanTonporennoBas peakuust Ha O€JIKHU pa3HbIX BEBIIOTHSIOT TPAKTHYECKYIO PadoTy.

OpPTraHU3MOB.
Paznen 7. beiaku — ocHOBA KHU3HH (6 4.)

27 benku. Ilentuanas cea3e. HomenknaTypa nentuios. W3zyuatot 0enku, ux CTpyKTypy,
28 Crpykrypsl 6enkoB. Tumbl 6e1KOB. (G yHKITHIH.
29 Jenarypauus u peHaTypauus OelKoB. BbInonHAOT npakTHyeckyro padory.

Ilpakmuueckan paooma
30 HccnenoBanue BEmeCTB Ha HATMYHE OCITKOB.

PacTtBOpUMOCTH B BOJIE, OPraHUYECKUX PACTBOPUTEISAX.
Ilpakmuueckan paboma
Ocaxxaenne 0eNKOB HarpeBaHUEM M XUMHYECKIMHU BBINONMHAIOT IPaKTHUECKYO padoTy.
arcHTaMu.
31
Pa3znenenue anbOyMUHOB U IIOOYIMHOB IMYHOTO Oesika
METOJIOM BBICATTHBAHUSI.
KauecTBennbie peakiinu Ha OEJIKH.
Pemenne pacueTHbIX 3a1a4.
32 Pemaror 3amanusa EI'D.
Brinonnenue rectoBbix 3aganuii EI'D.
Pa3gen 8. KomnbloTepHoe MoeiupoBaHue H BU3YyaIHU3aLUsA
CTPYKTYPBI Onomosieky.a (3u.)
Hcnonw3ys HTEpHET — pecypebl
KommberoTepHoe MoienrpoBaHUe U BU3yaTH3aIus y4aTcsi CTPOUTH OMOMOJIEKYJIbI,
33
CTPYKTYpPBI OMOMOJIEKYJT Ha Pa3HBIX YPOBHSX. HaunHAas OT aTOMOB JIO IOMEHHOU
CTPYKTYPBHI.

Ilpakmuueckan paboma

35 BbInonHAI0T npakTH4ecKyto paboTy.
3D — monenupoBaHue OEIKOBON MOJEKYIIBI.

35 PesepBHOE Bpemst




11 kaacc

XapakTepucTHKA OCHOBHBIX

Ne Tema ypoka
BU/I0B /1€ATEJIbLHOCTH Y4AIIMXCs
Paszjnen 1. I'etepounkianyeckne opraHuvdecKne coeIMHEHHUs.
HyxkienHnoBbie KHCJIOTHI. (7 4.)
1 Opranuueckrie MOJIEKYJIbl: HYKJIEUHOBBIE KHCIOTHI.
Oco0eHHOCTH CTPOEHUS U 3HAUE€HUE HYKJIEUHOBBIX
2 N3yyaroT XxuMu4eckuii coctas
KHCJIOT.
KJIETKU, UX CTPYKTYpY, QyHKIUH.
3 ['eHeTnyeckui Koz.
4 Perynsuus MmaTpu4HOrO CUHTE3A.
Ilpakmuueckan paooma
BBINONMHAIOT IPAKTUYECKYIO
5 KauecTBeHHbBIE peakiy U TyPUHOBBIE OCHOBAHUS U
paborty.
octatku ¢ochopHoi kucioTsl B JJHK.
6 Ilpakmuueckaa paboma BBINOMHAIOT IPAKTUYECKYIO
Crpoenue JIHK. paborty.
Pemenue 3a1a4 mo MoJeKynspHOi OUOTOTHH.
7 Pemarot 3amanusa EI'D.
Brimonnenue TectoBbix 3ananuii EI'D.
Paznen 2. Mera6ou3Mm (8 4.)
8 MeTaboi13M - 0OMEH BEIIECTB U YHEPTUH.
9 DTansl SHEPreTHIECKOro oOMeHa. N3yuaroT 0OMeH BeIecTB, ATAIbI
10 DOTOCHHTE3, XEMOCUHTE3. MeTabom3ma, GOTOCUHTE3 U
11 dDoTOoCHHTE3, XEMOCHHTE3. XEMOCHHTE3, CHHTE3 OCJIKOB.
12 CuHte3 GeNKoB.
3 Ilpakmuueckaa padoma BBINOTHAIOT MPAKTHUYECKYIO
1
N3ydenue cBoiicTB xJopoduiiia. paborty.
Ilpakmuueckaa padoma
BoIOMHAIOT MTPaKTHYECKYIO
14 Paznenenne xa0poduuioB ¢ MOMOIIBIO OYMaXKHOMH
pabory.
xpomarorpadumu.
Pemenne 3a1a4 mo MoneKyIsIpHO OHOIIOTHH.
15 Pemator 3aganus EI'D.
Brinonnenue TectoBbix 3ananui EI'D.
Pa3nen 3. 'eHeTnka yenoBeka U OHOXUMUSA
G u)
['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U U3MEHYNBOCTH.
BrIsICHSIIOT BIUSHUE XUMUYECKUX
16 XapakTep HacJIeI0OBaHHS MPU3HAKOB Y YeJIOBEKa.

I'emeTnueckre 0CHOBBI 300POBbA.

BCIICCTB HA 310POBLC YCIIOBCKA.




Bnusnaue CpCAbl Ha TCHCTHYCCKOC 3J0POBLC YCIIOBCKA.

17
I'enoTHII U 310POBBE YEIIOBEKA.
Ilpakmuueckan paboma
BBINONMHAIOT IPAKTUYECKYIO
18 N3ydyeHne BIUSHUSA XUMUYECKUX 3JIEMEHTOB U BEILIECTB
paborty.
Ha T€HETUYECKOE 3/I0POBBE UEIOBEKA.
Paznen 4. I'opmonbl. @®epMenTsl. Buramunsbl. (5 4.)
Knaccudukanus ropmonos. [Ipumenenne ropMoHOB B N3yuaroT knaccudukaiuo
19
MEAMIIMHE U CEJIbCKOM XO03sIMCTBE. TOPMOHOB, IPUMEHEHUE
TOPMOHOB B MEIUILIMHE U
CEJIbCKOM XO03s1iiCTBE, (DEpMEHTHI,
20 ®epMeHTbl. DepMEeHTaTUBHBIC MPOLIECCHl. BUTaMUHBI.
(bepMeHTaTUBHBIE MTPOLIECCHI,
BUTAMUHBI.
Ilpakmuueckan paooma
BhINONHAIOT NPAaKTUUECKYIO
21 W3ydeHne KaTadIuTHYECKON aKTUBHOCTU (hePMEHTOB
paborty.
CJIFOHBI, JKEIyI0YHOTO COKa.
Ilpakmuueckan paooma
BBINOMHAIOT IPAKTUYECKYIO
22 W3ydeHne KaTaJIuTHUYECKON aKTUBHOCTU (DEPMEHTOB
paborty.
pa3IMYHBIX PACTEHUI.
Pemenwue 3a1a4 mo MOJEKyJISIPHOM OUOJIOTHH.
23 Pematot 3aganus EI'D.
Brimonnenue TectoBbix 3ananuii EI'D.
Pasnean 5. [Ipobaembl OMoxumMmuyeckoi 3xoa0rum (3 4.)
AHTpOIIOTeHHbIE OMOAKTHBHBIC BEIIECTBA U TTPOOIEMBI AHaNM3UPYIOT aHTPOIIOTEHHBIE
24
XUMHUYECKOT0 3arpsi3HEHUS Onocgepsl. OMOaKTHBHBIE BEILIECTBA U
pOOJIEMbI XUMUYECKOTO
3arpsi3sHeHus Ouocdepsl,
DKosoruyecku 6e30macHble crocoObl BO3/IeHCTBUS Ha
HKOJIOTUYECKU Oe30MacHble
25 pa3IUYHbIC BUBI )KUBOTHBIX, PACTCHUI 1
CrocoObl BO3JEMCTBHS Ha
MUKpPOOPTraHU3MOB.
pa3UYHbIC BUBI dKUBOTHBIX,
pacTeHu U MUKPOOPTaHU3MOB.
Ilpakmuueckasn padoma
BBINOTHAIOT IPAKTUYECKYIO
26 | V3yyeHHe BIHMSAHUS XUMHUYECKUX JIEMEHTOB Ha OPTaHU3M
pabory.
YyeJioBeKa
Paznen 6. buoxumusi u MmeauuuHa(s 4.)
5 ®u3nonoruyecKkas U naToJoruyeckas pojab HEKOTOPbIX BBIABISIOT pOJTE XUMHUYECKUX
7
3JIEMEHTOB B opranusme. bruoneopranuueckas Xumusl. 3JIEMEHTOB M UX BEIIECTB B
28 CoeanHEeHNs METAJNIOB B OPraHU3Me YEJIOBEKA. JKHBBIX OpraHU3MaXx.




COI[Cp)KaHI/Ie MCTAJIJIOB B KOMITOHCHTAX KPOBU 310POBOI'O

YeJioBeKa.
29 buonornueckue GyHKIIMH METaIONPOTCHHOB.
Ilpakmuueckan paboma
BBINONMHAIOT IPAKTUYECKYIO
30 BrisiBienue Hepocratka v M30bITKAa HIOHOB METAILIOB HA
paborty.
OpraHHM3M YeJIOBEKa.
3 Ilpakmuueckan paboma BBINONMHAIOT IPAKTUYECKYIO
1
N3ydenne cocrapa npemnaparta «Depporiekcy. pabory.
32-

34

Pe3epBHOE Bpems




		2024-08-31T22:59:13+0400
	Жданова Ольга Александровна
	Я подтверждаю этот документ своей удостоверяющей подписью




