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IMosicuuTeILHASA 3aNIHCKA

[Iporpamma snekTHBHOTO Kypca «buoxumusy npenHazHaueHa s oOydwarommuxes 10-11
KJIaCCOB, M30PaBIINX XMMHUKO-OHMOJOTHUECKUI POQHIb, U HOCUT METANPEIMETHBIN XapakTep Ha
CTBIKE DKOJIOTHH, OMOJIOTWH, MEIUIMHBI, a TaKXXe MPAKTUYECKOW XMMUHU B PEIICHUU MPOOIEMBI
COXPAHEHHMS U YKPETJICHUSI 310POBbSL.

HoBu3Ha o0pa3oBaTe/ibHOI NPOrpaMMbl

Copnepxanne yd4eOHOro MaTepuayja JaHHOTO Kypca COOTBETCTBYET LEISIM M 3aJadam
npodpunpHOro  00y4YeHHMss W oO0JajaeT HOBH3HOW IS y4yallUXCsAs B OINpPEACTICHHUH
npoeCCHOHATBHOTO BBIOOpA. DTOT KypC MPH3BaH pPa3BHBATh HMHTEPEC K 3TOW YAWBUTEIBHOU
Hayke, (JOPMHMPOBATH HAYYHOE MHUPOBO33PEHHUE, PACHIMPATH KPYro3op Yy4allMXcCsl MOBBICUTh UX
MIO3HABATENbHYI0 AKTUBHOCTb, PpACIIMPUTh 3HAHUA O TJOOAIBHBIX MpoOjemMax, pa3BUBATh
aHAJTMTHYECKHE CIOCOOHOCTH.

AKTYyaJbHOCTb J0NOJIHUTEILHOIT 00pa3oBaTe/bHOI MPOrpaMMbl

OCOOEHHOCTh JaHHOTO JJIEKTHUBHOTO Kypca «bHOXHMUS» COCTOUT B TOM, YTO ydYalluecs B
nporecce 00y4eHus! JOIDKHBI BBISIBUTH MIEPBONPUYMHBI HAPYIICHHS 3/J0POBbs, OOBSCHUTD BIUSHUE
pa3nuyHBIX (AKTOPOB HA OpPraHU3M 4YeJNOBEKa, paCIIUPUTh MPEJCTaBICHHE O HayYHO
O00OCHOBAHHBIX NPaBWIAX M HOPMax MHCIOJIb30BAHUS BEIIECTB, NPUMEHSIEMBbIX B OBITY U Ha
MIPOU3BOACTBE.

Ilegaroruyeckas mejecooOpPasHoOCTb

DK3aMEeH MO0 XHMMHUH SBISETCS MPOQUIMPYIOUIMM CPEOH BCTYNUTEIBHBIX 3K3aMEHOB B
OOJNIBIIMHCTBE MEIUIMHCKUX M (apMaleBTUYECKHX BY30B. YUallMecs MOTYT CUUTaTh ceos
MOJITOTOBJICHHBIM K JK3aMEHY, €CIM HE TOJIbKO YCBOWJIHM OCHOBBI XHUMHH, IpEMojaBacMble B
IIKOJIBHOM Kypce€ XMMHUH, HO M HMMEIOT INPEACTaBICHUE O POIM XMMUYECKHX 3JIEMEHTOB U HX
COEMHEHUIl B JKU3HEAEATENBHOCTH OPraHu3Ma, O BAXKHEUIIMX XUMHUYECKUX IMPEBPALICHHUSX,
JeKAIIUX B OCHOBE MeTaboin3Ma, O MPUMEHEHWH B MEIUIIMHE HEKOTOPHIX HEOPTraHMYECKHX WU
OpraHuveckux BemecTB. s Toro yToObl ynauno caate EI'D: Bo-mepBbIX, HEOOXOAMMO BIAJCTh
JOCTaTOYHO MOJHBIMH 3HAHUSMU 110 TPEAMETY, BO-BTOPBIX, UMETh OIBIT BHINOJIHEHUS TECTOB U, B-
TPETbUX, UMETh NICUXOJIOTMYECKHE HABBIKM ITOATNOTOBKH K C/1ade JaHHOIO BUa fK3aMeHa. [loatomy
KOHTpOJIb 3a 3YH cocTaBieH B BUJIE TECTOB.

Pemienne pacdeTHbIX 3ajad 3aHUMAaeT Ba)KHOE MECTO B H3YyUYEHHMM OCHOB XHMHYECKOM
Hayku. [lpm pemieHum 3amad MPOUCXOTUT Oojee TIyOOKOEe W TOJHOE YCBOCHHE Y4eOHOTO
MaTepuana, BBIPAOATHIBAIOTCS HABBIKM MPAKTUYECKOTO NPUMEHEHHS HWMEIOIINUXCS 3HaHUH,
Pa3BUBAIOTCS CHOCOOHOCTHM K CaMOCTOATENBbHOM paboTe, MPOUCXOAUT (HOpMUPOBAHHE YMEHUS
JIOTHYECKU MBICIHUTh, UCIOJIb30BaTh MPUEMBbl aHAIN3a M CHUHTE3a, HaXOAUTh B3aMMOCBSI3b MEXKAY
O0BEKTaMU M SABJICHUSMU. B 5TOM OTHOLIEHMM pELIeHHE 33a7ay SBISETCS HEOOXOAMMBIM

KOMIIOHEHTOM IIPU U3Y4EHUH TAKOM HAYKH, KaK XUMHUs. B TaHHOM Kypce pacKpbITHE «XUMHUYECKON



CTOPOHBI» OKPYXAIOLEro MHUpa IPOUCXOAUT IOCPEACTBOM COCTABICHHBIX WHTEIPUPOBAHHBIX
3a71a4 MEeTUKO-OMOJIOTHYECKOTO COJIePKAHMUS.

Ha 3ansTHsx naHHOTO Kypca, HCIONIB3YS NPUHIMII HaydHOCTH. B moctymnoit dopme
pacckas3blBaeTcs O OMOTEHHBIX 3JEMEHTaX, O TOM, KaK H3BECTHbIC (DPM3MUYECKHE U XUMHUECKHUE
CBOWCTBA HEOPTAaHUYECKUX U OPraHMYECKUX BEIIECTB OMPEACISAIOT UX OHonornyeckne GyHKIUU U

HCIIOJIBb30BaHHUC B MCHHHHHCKOﬁ ITPAKTHUKE.



Crpykrypa Kypca

Hannas nporpamma «bUOXUMUS» TMO3BOJSET OCYIIECTBIATH OOydeHHE C MPUMEHEHHEM
3I0pOBbE-COEpETAIONINX TEXHOJOTHH, pealu3yeMbIX Ha OCHOBE JIMYHOCTHO-OPHUEHTHPOBAHHOTO
nmoaxona, Omarojgaps KOTOpoMy  ydamuecs ydarcsa dS()QeKTUBHO  B3aMMOJIEHCTBOBATH,
COTPY/IHUYATb.

CormacHo TpeOOBaHUSM, pa3paOOTaHHas TpPOrpaMma COJEPKUT B ceOe 3HAKOMCTBO C
OpraHm3anueil MATUMHUHYTOK 30POBBS, BKIIOYAIOIIMX KOMILUIEKC YIMPaKHEHUW bIXaTeIbHOU
penakcanuu, ynpaxHeHHsI 10 TEXHOJIOTUU TpeHaxepa s ria3 «KompopTy», BEITOIHEHNE KOTOPBIX
JOCTYIIHO MO Mepe NPOXOXKACHUS TMPEAJIOKEHHBIX 3aJaHUNl M CTENEeHW WHIANBUAYAIbHBIX
0COOEHHOCTEH OpraHu3Ma.

Dopma u pexcum 3auAmuil

3aHATUS TUIAHUPYIOTCS B (hOpMe MPAKTHUKYMOB, CEMUHAPOB, BKIIIOYAIOT IIUPOKHUI CIIEKTP
NPUEMOB U YIPaXHEHHUM, aKTHUBU3UPYIOUIUX YYEOHYIO AESITEIbHOCTb M MBIIUICHUE, JUYHYIO
OTBETCTBEHHOCTH 32 PE3ybTar.

esanb o0Opa3oBaTebHOI MPOrPaMMbI

Pacipenue u yriyOneHue 3HAHMM y4allUXcs O pOJM XUMHUYECKMX DJIEMEHTOB, HX
COCUHEHUI M BaXHEMIIUX XUMHUECKHUX MPEBPAILlEHUSAX, MPOUCXOJAINIMX B OpraHusMe, O
MPUMEHEHUU B MEAUIIMHE HEKOTOPBIX HEOPTaHUYECKUX U OPraHMUYECKUX BEILECTB.

3agaun

Oopazosamensvhoie:

1. [IpenocTaBuTh yyamymcsi BO3MOKHOCTh pEAN30BaTh HMHTEPEC K XUMUU U HAYYHUTh
MIPUMEHSTh 3HAHUSI O BEIIECTBAaX B MIOBCETHEBHOM KU3HU.
2. CdopmupoBaTh HaBBIKH CJa4X HK3aMEHOB B TECTOBOM (hopMe U MPAKTUYECKU TTOTOTOBUTD

yUaIIMUXCcsi K TECTUPOBAHUIO B popmare EMMHOr0 Tocy1apcTBEHHOTO SK3aMeHa.

3. CucteMaTu3upoBaTh U YIIyOUTh 3HAHUS YYAIUXCS 10 MIPEIMETY.
Pazeusarowue:
1. Pa3Buth ymeHusi 3¢(HEKTUBHO HCIOIB30BaTh OCOOCHHOCTH COOCTBEHHOW MaMSTH C IIEJIBIO

YCHEIIHOTO OCBOCHMS MaTepHalia.
2. Pa3BuUTh HaBBIKM MBICTUTEIHHOW pPAOOTHI, YMEHHs MOOWJIM30BaTh ce0si B pEIIAIOIICH
CUTYalluH, OBJIaIeBaTh COOCTBEHHBIMHU SMOIUSMU U T.II.

3. CoBepIIeHCTBOBATH AKCIIEPUMEHTAIbHBIE YMEHUS, YMEHHsI pab0TaTh C HAyYHO-IIOMYJISIPHOM
U CIPaBOYHOM JIMTEPATYpOH, CAMOCTOATEIBHOCTH W TBOPYECTBO IIPU PELICHUU PACUETHBIX U
MPAKTUYECKHX 3a]1a4.

4. CoBepIIeHCTBOBAaTh  HABBIKM  caMoCTosiTellbHOW — pabotrel ¢ IIK, mnpumeneHue
MH(POPMAIMOHHBIX TEXHOJIOTHH B IPEAMETHON AEATEIbHOCTH.

Bocnumamenwsnuie:



1. Cnoco6cTBoBaTh  ()OPMHUPOBAHMIO JIMYHOCTHOM MOTHBALMHM ~ y4alllerocs K YCHExy,
HAaCTOMYMBOCTH, K IIPUHATHUIO PEILICHUS.
2. CoBepLIeHCTBOBaTh HABBIKUA CAMOKOHTPOJIS, CAMOIUCIUIUIMHBI U CAMOOLICHKHN YYaIUXCS.

3. [IpuBHUTHE HaBBIKOB 3JJ0POBOTO 00pa3a >KU3HU.

TpeOoBaHNs K YPOBHIO MOATOTOBKHU y4AIUXCH
B pesynbraTe n3ydeHus 3JIEKTHBHOTO Kypca

yuawguecs 0071HCHbL 3HAMb:

COCTaB M CBOWCTBA XMMUYECKHX BEIIECTB, BXOSAIINX B OPraHU3M YeJIOBEKa; OMOJIOTUYECKYIO POJIb
3JIEMEHTOB-OPTaHOTEHOB; OMOJIOTHUYECKYIO0 PoJib (TOpa, XJIopa, OpoMa, Hoja; GU3HOTIOTHIECKYIO U
MATOJOTMYECKYIO POJIb HEKOTOPBIX JIEMEHTOB B OpraHu3Me; (epMEHTATUBHBIC CPEICTBA 3aIUTHI
opranu3ma; MCTOAbI KAYCCTBCHHOI'O aHalin3d; KAaUYCCTBCHHBLIC PCAKIUMKW HA KATUOHBbI, aHWOHBI;
KaTuOHBbI, aHMOHBI MW JIMTI'aHJbl, BXOJAIIIHNC B COCTAB KOMIIJICKCHBIX COC,Z[I/IHGHI/Iﬁ opraHu3ma,
OCHOBHBIC KPYI'OBOPOTHI 6HOI‘€HHBIX 9JICMCHTOB B MPHUPOAC, UX B3AUMHOC BJIMAHHUC, IIPUYUHBI U
MOCJICICTBUSL MX HAPYUICHUS; W3MEHEHHS KHCIOTHO-IIEIOYHOTO PABHOBECHS TPHU Pa3THIHBIX
3a00JICBAaHUSAX; TPHUBHAIBHBIC HA3BaHUS HEKOTOPHIX HEOPraHWYECKHX BEHIECTB; TOKCHYHOE
HeﬁCTBHe MCTAJIJIOB U CBA3LIBAIOIHNEC UX PCAIrCHTLI; BIIMSAHUC HapymeHI/Iﬁ O6M€Ha MUKPO3JICMCHTOB
B OpraHuU3Me 4YeJIOBEeKa Ha NPOTEKaHHWE PaA3IMYHBIX 3a0oyieBaHMif; (OpMYJBl AT peIIeHUs
pacyeTHbIX 3ajad.

yuawguecs 0071HCHbL YMEMb:

COCTaBIISAITh CXEMBl OCHOBHBIX KPYTOBOPOTOB OHMOTEHHBIX 3JE€MEHTOB B NPHUPOJE, 0OOOCHOBHIBATH
POJIb KAXKXIOTr0 B COXpaHCHUU NPUPOAHOTO PABHOBCCUSA, AHAIIU3UPOBATL NPUYHUHBI U IMMOCICACTBUA
€ro HapyuIiCHuUs, MpOBOAUTH XUMHYECKUU OKCIICPUMCHT I10 06Hapy>KeHmo KaTHOHOB U aHHUOHOB B
pacTBopax; coOJIFoAaTh MpaBwiia OE30MACHOCTH MPH OOPAIEHUN C JICKAPCTBEHHBIMHU BEIICCTBAMU;
COCTABIISITh OTYET O TMPOJCIAHHOM OJKCIEPUMEHTE; IPHUMEHSATh BEIIeCTBA MO HA3HAYCHHIO,
COCTaBJISITh YPAaBHCHUSA OKUCIIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKL{Hﬁ; peuiaTth 3aga4un paanqufz'I

CTCIICHHU CJIOXKHOCTH KaK THUIIOBBIC, TaAK U KOMIIJICKCHBIC.



TpeboBaHue K YPOBHIO MOATOTOBKH YUAIMXCH

Iliianupyembie pe3yJabTaTbl 00y4YeHUs
Jluunocmmusie pe3ynomamol:
o dbopMHpOBaHHE BCECTOPOHHE OOpa30BaHHOW, HWHHUIIMATUBHONW W YCHEITHOW JIMYHOCTH,

o0amaromeii CHCTeMOI COBPEMEHHBIX MHUPOBO33PEHUECKHUX B3TJISI0B, ICHHOCTHBIX OPHECHTAIINN;

° dbopMupoOBaHUE HIEHHO-HPABCTBEHHBIX, KYAbTYPHBIX W STHYECKHX MPHUHIIUIIOB U HOPM
ITOBEJICHNS,;

° OCO3HAHHE 3HAYMMOCTH U OOIIHOCTH III00ABHBIX TPOOJIEM YEIOBEYECTRA;

o 3HAHWE OCHOBHBIX MPHHIIMIIOB U MPABUJ OTHOIICHUS K KHBOW MPHUPOJE, OCHOB 3I0POBOTO

o0pa3a KHU3HH U 3J0pOBbeCOEPETAIOIINX TEXHOJIOTHIA;

J peanuzanys yCTaHOBOK 3/I0POBOTO 00pa3a )KHU3HH;

o Cq)OpMI/IpOBaHHOCTI: IMMO3HABATCJIbHBIX MHTCPCCOB U MOTHUBOB, HAIIPABJICHHLIX HAa M3YUCHUC
KMBOM  TPUPOJBI; HHTEIUIEKTYaJbHBIX ~ yYMEHHH  (J0Ka3blBaTh, CTPOUTH  PACCYXKACHUS,
aHaJIM3UPOBaTh, CPABHHUBATh, J€JaThb BBIBOJIBI W [Ip.); CTETUYECKOIO OTHOIIEHUS K >KUBBIM
00BEKTaM.

MemanpeomemHuuvle pesynvmamoi:

o OBJIaJICHUE COCTABIIAIOIIMMU HCCIIEIOBAaTENIbCKOW U MPOEKTHOW JEsTeNbHOCTH, BKIIIOYast
YMCHUA BUICTH HpOGJ’IGMy, CTaBUThL BOIIPOCHI, BBIABUTATbL THIIOTC3bI, AaBATb OIPCACICHUA
MOHATHUSIM, KJIacCU(QUIMPOBaTh, HAOMIOIaTh, MPOBOAUTH HKCIEPUMEHTHI, J€NaTh BBIBOABI U
3aK/II0YE€HUs], OOBICHSITD, TOKA3LIBATh, 3AIUIIATH CBOU UIEH;

o yMeHue paboTaTh C pa3HbIMM HCTOYHHUKAMU HHGOpMalUU: HAXOAUTh WH(OPMALIMIO B
pa3NUYHBIX HCTOYHUKAX (TEKCTe Yy4yeOHWKa, HAyYHO-NIOMYJISIPHON JUTepaTrype, CIOBapsX U
CIIPaBOYHMKAX ), aHAJIU3UPOBATh M OIEHHWBATh MH(OPMAIIUIO, MPEe0OPa30BHIBATh HH(POPMAILIHIO W3
oqHOW (opMBI B JAPYryl0; COXpaHATh, IepelaBaTh M MPEACTABIATH HHPOPMALUIO B BHUJE
Mpe3eHTAIMH C TOMOIIbI0 TEXHUYECKUX CPEICTB U MHPOPMAIIMOHHBIX TEXHOJIOTHIA;

o CIIOCOOHOCTh BBIOMpATh 1IE€JI€BbIE M CMBICIOBbIE YCTAHOBKHM B CBOMX JEHCTBUSX U
MOCTYIKaX IO OTHOIICHWIO K JXHUBOH MpPHPOJE, 3J0POBBI0 CBOEMY U OKPYKAIOIIUX; YMCHHE
a/IeKBaTHO MCIIOJIb30BaTh PEUEBBIE CPENCTBA ISl JUCKYCCHHM U apryMEHTAllMM CBOEH MO3MIIHH,
CpaBHMBATh pPa3HBIE TOYKHU 3PEHUSA, APIyMEHTHPOBATH CBOIO TOYKY 3PEHUS, OTCTAaUBATh CBOXO
MMOo3uIHrK, YMCHUC OLCHUBATH C HOSI/IL[I/Iﬁ COMAJIbHBIX HOPM COGCTBCHHBIC MNOCTYIIKHU U MOCTYIKHU
JIPYTUX JIIOJIEH;

o YMCHUC BBaHMOﬂeﬁCTBOBaTB C JIX0OAbMU, paGOTaTB B KOJIUICKTHBAaxX C BBbIIIOJIHECHUECM
Pa3IMYHBIX COLIMANBHBIX POJIEH, MPECTABIATh ce0sl, BECTU AUCKYCCHUIO U T.II.

IIpeomemmnuwie pe3ynbmamul:

o MMOHUMAHHUC POJIM CCTCCTBCHHBLIX HAYK B PCHICHUU COBPCMCHHBIX IMPAKTUYCCKHUX 3adaq

YeJI0BEYECTBA U TTI00AIbHBIX MPO0IeM; MPEICTaBICHUE O COBPEMEHHON HAYyYHOH KapTHHE MHUpa U



BIIQJICHUEC OCHOBAMH HAyYHBIX 3HAHWUU (TEOpHid, KOHIEHIMI, MPUHINIIOB, 3aKOHOB M 0a30BBIX

MIOHSTHI);

o yMeHue paboTarth ¢ pa3HBIMH UCTOYHHKAMH UH(OpMALINY;

J YMEHHUE BBIJCNATh, OINUCHIBATH U OOBICHATH CYLIECTBEHHBIC MPHU3HAKH OOBEKTOB U
SIBIICHU;

. BBIJICJICHUE CYLIECTBEHHBIX IIPU3HAKOB OHOJOTMYECKUX OOBEKTOB (OTIMUYUTEIbHBIX

MIPHU3HAKOB JKUBBIX OPTaHU3MOB; KJIETOK M OPTaHU3MOB PaCTEHUH, )KUBOTHBIX, TPHOOB U OaKTepuH,
OpraHu3Ma 4ejOoBEKa);.

KpOMe TOro, O6y‘IaIOH_II/I€C}I AOJIKHBI BJIAACTh CICAYIOIIUMH KOMIICTCHTHOCTAMU B 06HaCTI/I
HUCITOJIB30BaHUA I/IH(1)OpMaI_[I/IOHHO-KOMMYHI/IKaL[I/IOHHBIX TEXHOJIOTUH: KOMIICTCHIIUU B C(bepe

MepBOHAYAILHOTO NH(GOPMAITMOHHOTO TIOUCKA:

o BBIJIETISITH KJTIOUEBbIE CIIOBA JIsl HH(POPMAIIMIOHHOTO TTOMCKa,
o CaMOCTOSITENIbHO HaXOJUTh HH(OpMaLIHIO B MHGOPMAITMOHHOM TOJIE;
o OpraHu3oBaTh IOUCK B ceTu VIHTEepHET ¢ MpUMEHEHHEM pPa3JIMYHbIX [OMCKOBBIX

MCXAaHHM3MOB,; TCXHOJIOTHYCCKHUEC KOMIICTCHITNH .

o COCTaBJISITh TUIAaH 000OIIICHHOTO XapaKTepa,;
. NEepeBOIUTH UH(OPMAIIHIO U3 OJTHOW (POPMBI NIPEICTABICHHS B APYTYIO;
o HUCITOJb30BAThH 62130BBI€ U paCIMPCHHBIC BO3MOXXHOCTU I/IHq)OpMaLII/IOHHOFO IIOHUCKA B CETU

I/IHTepHeT; MpEeAMCTHO-AHAJIUTUYCCKUC KOMIICTCHIIUU

J BBIZICTISITH B TEKCTE TJIaBHOE,
o aHAJTM3UPOBATh HHPOPMAIIHIO;
J CaMOCTOSITENIFHO JIeNIaTh BBIBOJBI M OOOOILICHUS HAa OCHOBE IOJIy4EHHOW HH(OpPMAINH;

OIICPAaTMOHHO-ACATCIIBHOCTHBIC KOMIICTCHIIUN .

o OTCTauBaTh COOCTBEHHYIO TOUKY 3PEHUSI.

Cpoku peanu3anuu NporpamMmabi.
Ha u3yuenne nannoro kypca orBoautcs 35 gacoB (1 wac B Hegemo) B 10 knacce, 34 gaca (1 gac B

Henento) B 11 kmacce.



Y4eOHO-TEeMATHYECKU N MJIAH

10 kaacc
6 mom uucine
Ilpakmuueckue | Konmponvnuie
Ne Hazeanue memwi Bcezo uacos
Teopemuueckue u padomul
aabopamopHvle (3auem)
1. Beenenne 2 2 - -
2. XHUMUYECKUH COCTaB OpraHu3ma 3 2 1 -
3. Krnetka 2 1 1
4. Yrneroabl 8 1 6 1
5. Kupbt 7 1 5 1
6. AMUHOKHUCIIOTHI 3 1 2
7. Benku — ocHOBa KU3HH 6 1 5
Kommsroreproe moaenupoBanue u
8. BHU3YaJIU3alHS CTPYKTYPBI 3 2 1
OMOMOJIEKYIT
0. Hrorosoe 3ansTHE 1 1
Hmoeo 35 11 21 3
Y4eOHO-TEMATHYECKMH IJIaH
11 kaacc
6 mom uucine
Bcezo Konmponsnwie
No Hazeanue memut Ilpakmuueckue u
uacoe Teopemuueckue padomul
aabopamopHvle
(3auem)
T'eTeponmkinnueckue
1. OpTraHUYICCKUE COCTMHCHHUS. 7 2 4 1
HyxkenHoBbIC KHCIOTHI
2. MeTtabonu3m 8 3 4 1
3. I'enernka yenoBeka 1 OMOXUMUS 3 2 1
['opmoHBI. DEPMEHTHI.
4. 5 1 4
Butamunbl
IIpo6eMbI OCHOXUMITIECKOM
5. 3 2 1
9KOJIOTHH
6. Buoxumusa u MeaumHa 5 2 2 1
7. Pesepn 3 3
Hmoeo 34 15 16 3




Conepskanue y4eOHOTr0 MaTepuaJia
10 kaacc

Pa3znea 1. Beeaenue (2 4.)

buoxumus u 310poBbe, ompeneneHre OMOXMMUH, 3aladd OHMOXMMHH, OOJIAaCTH HCCIeIOBaHUS.
[Ipenmer Ouoxumuu. buoxumus u apyrue Ouonorudeckue Haykd. KMcTopust OHOXHMUH.
DKCIEpUMEHT KaK MeTo]l B Ornoxumun. OCHOBHBIE TOCTHKCHUS OMOXUMUH.

Pasznen 2. Xumuueckuii cocras opranusma (3 4.)

DOneMeHTHBI cocTaB opraHu3ma. [loHsATHE O TJaBHBIX OHWOTEHHBIX OJJeMeHTax. Makpo- u
MUKpPODJIEMEHTBI,  yIbTPAMUKPODJIEMEHTBl, HMX pPOJb B  OpraHu3Me. 3aKOHOMEPHOCTH
pacmipocTpaHeHUs] DJIEMEHTOB B KHBOW mpupone. [loTpeOHOCTh OpraHW3MOB B XUMHYECKHX
JJIeMEHTaX. XWUMHUYECKUH COCTaB >KMBOTO opranusma. CTpykrypa ¥ (QYHKIHMH OHOMOJEKYII.
OcHoBHbIE KJ1acchl OMOMOJIEKYII.

Ilpaxmuueckaa paboma

OmnpezeneHue 3IeMEHTHOTO COCTaBa KUBBIX OPraHU3MOB.

Paznen 3. Knerka (2 4.)

Krnerka — anmeMeHTapHas TeHeTUYeCKas U CTPYKTYpHO-(pYHKIIMOHAIbHAS €IMHUIIA )KUBOTO.
CpaBHHTENIbHAS] XapaKTEPUCTUKA KJIETOK OPraHM3MOB Pa3HbIX apCTB.

Ilpakmuueckaa paboma

KiieTku kUBBIX OpraHn3MOB

Pa3znea 4. Yraesoanl (8 u.)

Knaccudukanms yrimeBomoB. Ilpocteie yriieBombl u ux mpeacrtaButenu (pubosa, TIIFOKO3a,
¢pykTo3a, ramakto3a). CioxHbele yrieBoabl. Jlucaxapuabl (caxaposa, JaKTo3a, MajbT03a).
[Tonucaxapuapl, UX CTPYKTypa H TpEACTaBUTENU (TIUKOTEH, Kpaxmal, KJIeTyaTKa, XHTHH).
OYHKIUU YTIIEBOJIOB.

Ilpaxmuueckue padomui

Omnpenenenue yrieBoJ0B B OBOIIAX U PPyKTax.

[IpoBeneHne Ka4eCTBEHHBIX PEAKIIUI HA YIIIEBOIBI.

KonuuecTBeHHOE omnpeeneHune yrieBo10B.

HccenenoBanue CBOMCTB CaXxapo3bl.

HccnenoBanue CBOKMCTB Kpaxmania.

BrimonHenue tecToBbIX 3agannii EI'D.

Paznea S. Kupsbi (7 4.)

Jlurmuaer. Kimaccndukanms munuaos. buonorundeckue ¢pynkimu munuaoB. CTpyKTypa )KUpoB. THITBI
KUpoB. DochHONUNUIBI, TUTTOTPOTEH I, TTUKOTUIUABL. M3onpeHou bl CTEpOUIBbL.
Jlemoncmpayuu

PacTBOpuMOCTB )KHUPOB 1 Macen



I'maponus xKuUpoB U Macen

OOHapy:xeHue TIUIepHHa B )KUPax

OTHOIIEHHE CIIMBOYHOTO, MAIIMHHOTO Macel W MaprapuHa kK OpOMHOW BOJIE U PpacTBOPY

repMaHraHaTa Kajusl.
Ilpakmuueckue padbomuot

WccnepoBanue cTpoeHUst M CBOMCTB KUPOB. XapaKTEPHbIE PEAKI[UU Ha HKUPBIL.
HccnenoBanust CBONCTB 00pa3IioB paCTUTEIBHBIX U JKUBOTHBIX KUPOB, [IAB.
DKCTPaKIUS TUTMUIHON (PPaKIIUU U3 KENTKAa KYpUHOTO S

Pemenue pacueTHbIx 3a1a4.

Brimonnenue TecToBhIX 3amannii EI'D.

Pazgen 6. AMUHOKHCJIOTHI (3 4.)

AMHUHOKUCTOTHL. CBOHCTBa aMHHOKHCIOT. buonornyeckne (QyHKIMH aMHHOKHCIIOT.

AMHHOKHCIIOT.

Jlabopamopnuvie padomut

KcanronpoTtenHoBas peakius Ha O€JIKH pa3HbIX OPraHU3MOB.
AMQOTEpHOCTH aMUHOKHUCIIOT

Paznen 7. Bejiku — ocHoBa xu3HM (6 4.)

Tunel

benku. Ilentugnas cBsa3p. Homenknarypa mnentumoB. CTpykrypbl OenkoB. Tumbl OenkoB.

Jlenatypanus U peHyTapanus OelIKOB.

Ilpaxmuueckue padomul

HccaenoBanue BENIeCTB HA HAJTUYKE OEJIKOB.

OcaxeHue O0EIKOB HArPEBAHUEM U XUMUYECKUMU areHTaMu

Paznenenne anbOyMUHOB 1 TJIOOYJIMHOB SIMYHOTO O€JTKa METOJIOM BhICATMBAHUS
KauecTBeHHBIE peakIy Ha OCIKH

Pemenue pacueTHbIX 3a7a4.

Pa3nea 8. KomnbrorepHoe MoieiMpoBaHue U BU3yaIu3alusi CTPYKTYpbI OMoMostexyJ1( 3 4.)

KomnbroTepHoe MOAETHPOBAHNE M BU3YAJIN3aLUsl CTPYKTYPbl OMOMOJIEKYNT HA PAa3HBIX YPOBHAX

Ilpakmuueckaa paboma

3D — moxenupoBaHue OEITKOBOM MOJIEKYJIBI.



11 knacce

Pasznen 1. T'erepounkanyeckue opranndeckue coequnenus. HykienHoBbie KMcJaoThi(7 4.)
OpraHnuyeckre MOJIEKYJIbI: HYKJICHHOBBIE KHCIOTHl. (OCOOEHHOCTH CTPOEHUS] U 3HAYCHHE
HYKJICMHOBBIX KHACJIOT. [ eHeTnueckui Koa. Perynsuus MaTpuyHOro CUHTE3A.

Ilpakmuueckue padomul

KavecTBeHHBIE peakiiy U MypHHOBbIE OCHOBaHUS M ocTaTKu GocopHoit kucinotsl B JJHK
Crpoenue JIHK

Pemienue 3aa4 o MOJIEKYISIPHOM OMOJIOTHH.

Paznen 2. Meta6oan3m (8 u.)

Merabomu3m - OOMEH BEIIECTB W JHEPrUU. ITallbl dHEpreTudeckoro oomeHa. dorocuHTEs,
xemocHuHTe3. CUHTE3 OENKOB.

Ilpakmuueckue pabdomut

W3yuenue cBoWCTB Xopoduiia

Paznenenue xmopoduiioB ¢ MOMOIIBI0 OyMaXKHON XpoMaTorpapuu

Pemienue 3a1a4 o MoJEKyIsIpHOM OHOJIOTHH.

Brinonnenue tectoBbix 3aganuit EI'D.

Pasnen 3. 'eneTrnka yesnoBexka u omoxumus (3 4.)

['eHeTnka — Hayka O HACJIEICTBEHHOCTH M U3MEHUYMBOCTU. XapaKTep HACIEAOBaHUS MPU3HAKOB Y
yesloBeKa. ['eHeTnueckue OCHOBBI 310pOBbs. BinsiHue cpenibl Ha TEHETUYECKOE 3/I0POBbE YETIOBEKA.
['enoTun u 310poOBbE YEITOBEKA.

Ilpakmuueckaa paboma

N3yuenue BAUSHUSA XUMUYECKUX 3JIEMEHTOB U BEUIECTB HA TEHETUYECKOE 3/I0POBbE YEIIOBEKA.
Paznea 4. T'opmonbl. ®epmenTbl. BuTamuHsbl. (5 4.)

Knaccudukanms ropmonoB. [I[puMeHeHE TOPMOHOB B MEIUIIMHE U CEITHCKOM XO3SIHCTBE.
®epMmeHThl. PepMEeHTaTUBHBIE MPOLIECCHL. BUTaMUHBI.

IlIpakmuueckue padomul

N3ydeHne KaTaTUTUYECKON aKTUBHOCTH (DEPMEHTOB CITFOHBI, KEITYI0YHOTO COKa

M3yueHne KaTaluTUIECKO aKTUBHOCTU (PEPMEHTOB PA3IMUHBIX PACTEHUI

Pemenue 3ama4 mo MoneKyIsipHON OMOIOTHH.

BrimonHenue tecToBhIX 3amanuil EI'O.

Paznen 5. IIpobGaemsbl OmoxumMuveckoi 3xoaornu (3 4..)

AHTpPOIIOTeHHBIE OMOAKTUBHBIE BEIIECTBA U MTPOOIEMBI XUMUYECKOTO 3arpsi3HeHus: Onochepsl.
DKojoru4eckn Oe3omacHble CrocoObl BO3ACHCTBUS HAa pa3IUYHbIC BUJbI )KUBOTHBIX, PACTEHUHN U
MUKPOOPI'aHHU3MOB.

Ilpakmuueckaa padoma

I/ISY‘-IGHI/IG BJIUAHUA XUMHUYCCKUX 3JICMCHTOB Ha OpraHrU3M YCJIOBCKA



Paznen 6. Buoxumusi 1 MequuuHa(s 4.)

®u3HOIOTrNYECKas U MaTOJOTHUECKasi poJib HEKOTOPBIX AJIEMEHTOB B OpraHU3Me.
buoneoprannueckas xumusa. CoeIMHEHHS] METAJUIOB B OpraHu3Me ueioBeka. CopepxaHue METaIoB
B KOMIIOHEHTaX KPOBH 3/I0POBOT0 YeJIOBEKA.

buonorndeckne GyHKIIUN METAJUIONPOTEHHOB.

IlIpakmuueckue padbomul

BrrsiBnienre HeocTarka v H30bITKa HOHOB METAIIOB HA OPTaHU3M YeJIOBEKa.

N3yuenue cocrasa npenapara «DeppoIuieKc»



TemaTn4yeckoe VIAHMPOBAHME

10 kiaace

Tema ypoka

XapaKTepuCcTHKA OCHOBHBIX

No BH/I0OB 1€ATEJIBHOCTH YYAIUXCH
Paznen 1. BBeaenue (2 u.)
OmnpenenstoT 3a1a4u OMOXUMUH,
o0JacTu uccieI0BaHusl, CBSI3b
buoxumus u 310poBbe, onpeencHue OMOXUMUY, 33Ja4l | OMOXHMMHUU U APYyrue OMOJOTHUSCKUE
1 O6uoxumum, oosacTu ucciaenoanus. [Ipeqmer OMOXUMHUH. | HayKH, OOLIUIT SKCIIEPUMEHTATBHBIN
buoxumust 1 1pyrue OMOIOTHYECKUE HAYKH. MOJIXO/l, UCTIOb3yEMBbIH B
OMOXUMHH, OCHOBHBIE TOCTHKEHUS
OMOXUMUMU.
OmnpenensitoT 3a1a4u OMOXUMUH,
o0JacTu uccieI0BaHusl, CBSI3b
OMOXUMUH U IpYTrHe OMOJIOrHYeCcKHe
Hcropus Onoxumuu. DKCIIEPUMEHT KaK METO/I B
2 HayKH, OOIIN#T SKCIICPHMEHTAIbHBIIH
onoxuMun. OCHOBHBIC IOCTHIKCHHUS OMOXHMHUH.
MOJIXO/l, UCTIOb3yEMBbIH B
OMOXUMHH, OCHOBHBIE TIOCTHKEHUS
OMOXUMUMU.
Pa3znen 2. Xumudeckuii coctaB opranusma (4 4.)
. OnpenensroT 3JIEMEHTHBIN COCTaB
DNeMeHTHBIN cocTaB opranusma. [lonarue o riiaBHbIX
3 opranusma. [ToHsiTue O TIaBHBIX
OMOTeHHBIX JIEMEHTAX.
OMOTCHHBIX JIEMEHTAX.
IlonsATHA 0 Makpo- U
MUKPO3JIEMEHTbHI. 3aKOHOMEPHOCTH
Maxpo- 1 MUKPO3JIEMEHTHI, yIbTPAMUKPOIIEMEHTHI, UX
pacrnpocTpaHEHUs JIEMEHTOB B
pOJb B Opranu3Me. 3aKOHOMEPHOCTH PaCIPOCTPAHCHUS
4 xuBoH npupoae. IlotpedHOCTD
AJIEMEHTOB B kHBOM npupoie. [loTpedHOCTh OpraHu3MOB B
OpPraHU3MOB B XUMHUYECKHUX
XUMHYECKHUX DJIEMEHTAX.
JJIeMEHTaXx.
XUMHUYECKUI COCTAB OPraHUu3Ma
XVMUYECKUH COCTaB )XUBOTO opranu3Ma. CTpykTypa u
5 YeNoBeKa.
¢ynkunu 6momonexysa. OCHOBHBIE KJIACCHl OMOMOJIEKYI.
6 Ilpakmuueckasa paboma BrimonHsoT npakTuyeckyo padory.

Onpe/:[eneHI/Ie SJIEMCHTHOI'O COCTaBa XUBBIX OPraHU3MOB.




Paznen 3. Kierka (2 u.)

Kretka — anemeHTapHas reHeTH4ecKast U CTPYKTYPHO-

N3y4aroT cTpocHUE KIETKH,

7 CpPaBHUBAIOT OAKTEpUATBHYIO,
(GyHKIIMOHATbHAS €IMHUIIA )KUBOTO.
PaCTUTENBHYIO M dKUBOTHYIO KJIETKU.
J1a10T CpaBHUTEIBHYIO
CpaBHHTEIIbHAS XapaKTEPUCTUKA KIIETOK OPraHU3MOB
XapaKTEPUCTUKY KJIETOK )KMBBIX
8 pa3HBIX LAPCTB.
OpraHU3MOB pa3HbIX LAPCTB.
Jlabopamopnas paboma «KneTku ;KUBbIX OPraHU3MOB).
BrimonustoT 1abopaTopHyto padory.
Pa3nea 4. YriaeBoanl (8 4.)
Knaccudukanus yrineBooB. [IpocTeie yriaeBoabl U ux
9
npezcraButenu (pu0o3a, TI0K03a, PPYKTO3a, FATaKTo3a).
Crnoxnbie yriaeBoabl. Jlucaxapuasl (caxaposa, JJakTo3a,
10
MaJIbT03a).
" [Tonucaxapuael, UX CTPYKTypa U MPeICTaBUTENN W3yvaroT pa3Hble yriaeBoabl, X
(TMKoOreH, KpaxMma, KJeTyaTka, XUTHH). CTPYKTYpPY, QyHKITHH.
12 OYHKIUU YTIEBOAOB.
13 KonuuecTBeHHOE onpesiesienre yrieBo10B.
4 UccnenoBanue CBOMCTB caxapo3bl.
HccnenoBanue CBOMCTB KpaxMaa.
Ilpakmuueckan paboma
15 OmnpeneneHue yrieBo 0B B OBOIIAX U PPYKTaxX. BhINOTHSIOT MpakTUYECKyI0 padoTy.
[IpoBeneHre KAYECTBEHHBIX PEAKIIUI Ha YTJIEBOBI.
Pemenue pacueTHbIxX 3aaay.
16 Pemraror 3amanus EI'D.
Brimonnenune tecToBbIX 3amanuii EI'D.
Pasznea S. Kupsi (7 4.)
Jlunmner. Knaccndukanus munuaoB. @ocdomunuipl,
17
JUNONPOTEUIbl, ruKounuabl. M3onpenounipl. CTepousl.
18 Buonornyeckue GyHKIIUHN JUITUIOB.
19 CrpykTypa ®KupoB. THIIBI )KUPOB.
W3yuarot pa3Hele JIUNUIBI, UX
20 XapakTepHbIE peaKuy Ha KUPBL.
CTPYKTYPY, QYHKIHH.
HccnenoBanust CBONCTB 00pa3iioB paCTUTENBHBIX U
o JKUBOTHBIX KUpOB, [TAB.
DKCTpakUus JUMUIHONW GpaKIUH U3 KEITKa KypUHOTO
STAIIA.
Ilpakmuueckan paboma
22 BBINONHSAIOT IPAaKTHYECKYIO PadoTYy.

HccnenoBanue cTpoeHus: U CBOMCTB KUPOB.




Pemenue pacueTHbIxX 3aaay.

23 Pemraror 3amanus EI'D.
Brinonnenue rectoBbix 3aganuii EI'D.
Pa3nen 6. AMuHOKHCJIOTHI (3 4.)
AMHHOKMCHIOTHL. CBOMCTBA aMUHOKHCIOT. bronoruueckue

24 N3y4aroT aMMHOKHUCIIOTHI, UX

(GyYHKIIUM aMUHOKHCIIOT.

CTPYKTYPY, GYHKIIUU U TUIIBL

25 Turnbl aMUHOKUCITOT. AMPOTEPHOCTh aMUHOKHCIIOT.

Ilpakmuueckan paboma
26 KcaHTonpoTenHoBas peakiiusi Ha OSTKH Pa3HbIX BhImonHsI0T npakTuyecKyo padory.

OpraHU3MOB.
Paznen 7. beaku — ocHoBa ku3nu (6 4.)

27 benku. I[lentuanas cBsa3s. HomeHkiiarypa nentuaos. N3yudarot O0enKku, ux CTpyKTypy,
28 Crtpykrypbl 6e1K0B. THITBI OETKOB. GyHKIHU.
29 Jlenatypanus u peHaTypaius OeJKOB. BBInonHAIOT npakTHUECKyt0 padoTy.

Ilpakmuueckan paboma
30 HccnenoBanue BemecTs Ha HATAYME OEIIKOB.

PactBopuMOCTB B BOJI€, OPraHUYECKUX PACTBOPUTEIISX.
Ilpakmuueckan paboma
Ocaxienue 6eJIKOB HarpeBaHUEM U XUMUYECKUMU BrimonHs0T npakTHyeckyo padory.
areHTaMu.
31
Paznenenue anb0yMUHOB U TTI00YTMHOB SIMYHOTO Oenka
METO/I0M BBICAJIUBAHUSL.
KauectBenHble peakiuy Ha O€JIKH.
Pemenue pacueTHbIX 3a7a4.
32 Pemator 3amanus EI'D.
Brinonnenue rectoBbix 3aganuii EI'D.
Pa3nea 8. KomnbrorepHoe MoaeTMpoBaHue M BU3yaTH3alHsA
CTPYKTYPbI OuoMoOJIeKYJT (34.)
Hcnonw3ys MHTEpHET — pecypebl
KommnbrorepHoe MoieipoBaHue U BU3yaIH3aLUs y4daTcsi CTpOUTH OMOMOJIEKYJIbI,
33
CTPYKTYpbI OMOMOJIEKYJT Ha Pa3HBIX YPOBHSX. HayuHas OT aTOMOB JI0 JIOMEHHOH
CTPYKTYpBHI.

Ilpakmuueckan paboma

35 BBITIOTHSIOT PaKTHYECKYIO paboTy.
3D — mogenupoBaHue OETKOBOI MOJIEKYIIBI.

35 Pe3epBHOE Bpemst




11 knacce

XapaKTepuCcTHKAa OCHOBHBIX

Ne Tema ypoka
BH/I0B /1eATEJbHOCTH YYAlLIUXCS
Pazgen 1. I'eTeponukjmyeckue OpraHudecKue coeTUHEeHMsI.
HyxkyenHoBbIe KUCIAOTHI. (7 4.)
1 Opranudeckue MOJIEKYJIbl: HyKJIEHHOBBIE KUCIIOTHI.
Oco0eHHOCTH CTPOEHUS U 3HAYECHUE HYKJIEHHOBBIX
2 N3y4aroT XUMHUYECKHI1 COCTaB
KHCJIOT.
KIIETKHU, UX CTPYKTYPY, QYHKIIHH.
3 ['eneTnueckuit Ko.
4 Perynsuust MaTpUYHOTO CUHTE3A.
Ilpakmuueckan paboma
BBINOMHSAIOT IPaKTUYECKYIO
5 KauecTBeHHbIe peakiiy U IypHHOBBIE OCHOBAHUS U
pabory.
ocraTku QocopHoit kucnotsl B JITHK.
6 Ilpakmuueckaa paboma BBINOIHAIOT IPaKTUYECKYIO
Crpoenue JIHK. pabory.
Pemenue 3aia4 mo MoJIeKyIspHON OMOJIOTHH.
7 Penraror 3amanus EI'D.
Brinonnenue rectoBbix 3aganuii EI'D.
Pa3znen 2. Meta6oan3m (8 4.)
8 MeTabo13M - 0OMEH BEIIECTB M SHEPTHUH.
9 DTarnbl SHEPreTHYECKOro ooMeHa. N3yuaioT 00MeH BEIECTB, 3TAIbI
10 DOTOCHHTE3, XEMOCHHTE3. MeTabonmu3ma, POTOCHHTE3 U
11 DOTOCHUHTE3, XEMOCHHTE3. XEMOCHHTE3, CHHTE3 OCJTKOB.
12 CuHTe3 6ETKOB.
3 Ilpakmuueckaa padoma BBINOIHAIOT IPaKTUYECKYIO
N3yuenune cBOMCTB XJopoduiuia. pabory.
Ilpakmuueckan padoma
BbINONMHSAIOT IPaKTHYECKYIO
14 Paznenenne xmopouiioB ¢ moMOIIbI0 OyMaXKHOM
pabory.
XpoMmarorpaduu.
Pemrenue 3aa4 mo MoJIeKyJIIpHON OMOIOTHH.
15 Penraror 3amanus EI'D.
Brimonuenune tecToBbIX 3amanuii EI'D.
Pa3zpen 3. I'enernka 4esioBeKa 1 OMOXUMUS
G u)
['eHeTnka — HayKa O HACIEACTBEHHOCTH U N3MEHYHUBOCTH.
BhISICHSIIOT BIUSIHUE XUMHUYECKHUX
16 XapakTep HacIeqOBaHMS IPU3HAKOB Y YEJIOBEKA.

I'emeTnyeckme OCHOBEI 310POBbA.

BCIIECTB HA 3I0POBHEC UCIIOBCKA.




Bnusnue CpCAbl Ha TCHCTUYCCKOC 3I0POBLC YCIIOBCKA.

17
['eHoTHI 1 310POBBE YETOBEKA.
Ilpakmuueckan paboma
BbINONMHAIOT IpakTHYECKYIO
18 W3ydeHue BIUSAHUS XUMUYECKUX JIEMEHTOB U BEILIECTB
pabory.
Ha TeHETUYECKOE 37J0POBbE YEIOBEKA.
Paznen 4. TI'opmonbl. DepmenTbl. BuTamuHbl. (5 4.)
Knaccudukanus ropmonos. [IpumeHeHrne ropMOHOB B N3yyvaroT knaccudukanuio
19
MEJMIIMHE U CETbCKOM XO3sIiCTBE. TOPMOHOB, IPUMEHEHUE
TOPMOHOB B MEJIULIUHE U
CEeNIbCKOM X035iCTBE, (DEpPMEHTHI,
20 ®epmenTsl. PepMEHTATUBHBIE IPOLIECCHL. BUTaMUHBIL.
(bepMeHTaTUBHBIE MTPOLIECCHI,
BUTaMUHBI.
Ilpakmuueckan paboma
BBINIONHAIOT IPaKTUYECKYIO
21 N3yueHne kKaTaIUTHUECKOM aKTUBHOCTH (PEPMEHTOB
pabory.
CJIFOHBI, JKETYJIOYHOTO COKA.
Ilpakmuueckan paboma
BbINONMHSAIOT IPaKTHYECKYIO
22 W3ydenune kaTamuTHYECKON aKTUBHOCTH (DEPMEHTOB
pabory.
Pa3JIMYHBIX PACTCHUM.
Pemenue 3aa4 mo MoJIeKyIspHON OMOJIOTHH.
23 Pemator 3aganus EI'D.
Brimonnenune tecToBbIX 3amanuii EI'D.
Pasznea S. IIpoOJiembl OMoxuMuveckoii Ixkoaorum (3 4.)
AHTpPOIIOT€HHbIE OMOAKTUBHbIE BEIIECTBA U MTPOOJIEMBI AHaIU3UPYIOT aHTPOTIOTEHHBIE
24
XUMHUYECKOTO 3arps3HeHUs OMOCQepHI. OMOaKTHBHBIC BEIIECTBA U
po0JIEMbI XUMHUYECKOTO
3arpsi3HEHUsT OMoCdepHl,
DKOJIOTHYECKH Oe30MacHbIe CIOCOOBI BO3ICHCTBUS HA
IKOJIOTMUYECKU O€30TacHbIE
25 pa3UyHbIe BUbI dKUBOTHBIX, PACTCHUHN U
CIIO0COOBI BO3ACHCTBHSI HA
MHUKPOOPTaHHU3MOB.
pa3IUYHbIE BUJIbI )KUBOTHBIX,
pacTeHuil ¥ MUKPOOPTaHU3MOB.
Ilpakmuueckan padoma
BBINIONHAIOT IPAKTUYECKYIO
26 | M3yuycHwue BIMSHUS XUMUYICCKHX 3JIEMECHTOB Ha OPTaHU3M
pabory.
YyeoBeKa
Paznen 6. buoxumusi u meauumuHa(s 4.)
duznonoruyeckas 1 naToJoruveckasi pojib HEKOTOPBIX BBISBISIOT pOJIb XUMHYECKUX
27
3JIEMEHTOB B Opranu3Me. buoneopranuueckast Xumusl. 3JIEMEHTOB M MX BEILIECTB B
28 CoenuHeHust METAJUIOB B OPraHU3MeE YeI0BEKa. JKUBBIX OpraHU3Max.




Co;[epn(aHHe MCTAJIJIOB B KOMIIOHCHTAaX KPOBU 3JOPOBOI'O

YeJIoBeKa.
29 buonornueckue pyHKIIMU METaUIONPOTEHHOB.
Ilpakmuueckan paboma
BBINIONHAIOT IPaKTUYECKYIO
30 BrisiBnienre HemocTarka v M30bITKA HOHOB METAILIOB HA
pabory.
OpraHu3M YeJIOBeKa.
Ilpakmuueckaa paboma BBINOIHAIOT IPaKTUYECKYIO
31
N3ydenue coctaBa npemnapara «DepporieKcy. pabory.
32-

34

PesepBHOE Bpems
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