Hpunoxcenue k OOII COO
MyHununansHoe aBTOHOMHOE 00111e00pa30BaTENIBHOE YUpPeKIeHUe
«Cpennsist oOiieo0pazoBarenbHast mKkosa Ne 44

PABOYASA ITIPOTPAMMA

3JIEKTHBHOI'0 Kypca
«IIpakmukym no buoxumuuy

COO

r. Pex
2025r.



IHosicHUTEJLHAA 3aINCKA

[TporpamMmma 3neKTUBHOTO Kypca «buoxumusy» mnpemHasHaueHa Juisi oOydaromumxcs 10-11
KJIACCOB, U30paBUIMX XUMHUKO - OMOJOTHYECKHM MPOouib, U HOCUT METANPEAMETHBII XapakTep Ha
CTBIKE JKOJIOTHH, OWOJIOTUH, MEAMIIMHBI, a TAKKE MPAKTUYCCKOW XUMHUHU B PEIICHUU TPOOJIEMBI
COXpaHEHUS U YKPEIUICHUS 3/I0POBbSI.

HoBu3Ha o0pa3oBaTe/ibHOI POrPaMMbl

Cogepxanue y4yeOHOro Marepuajla JaHHOTO Kypca COOTBETCTBYET LEISIM U 3ajadam
npodpunpHOro  00ydyeHus W oONazaeT HOBU3HOM s yYallUXcsl B ONpPEICJICHUU
npodeccHOHATLHOTO BBIOOpAa. DTOT Kypc TpH3BaH pa3BUBATh HHTEPEC K ITOH yIWBUTEIHHOU
Hayke, (opMHpOBaTH HAYYHOE MHPOBO33PEHHUE, PACIIUPSITH KPYro3op y4alluXcs MOBBICUTh HX
MO3HABATENIbHYI0 AKTUBHOCTb, PACIIMPUTh 3HAHHUS O TJI00AIbHBIX MpobieMax, pa3BUBATh
aHAJIMTUYECKUE CTIOCOOHOCTH.

AKTYaJIbHOCTb J10NOJHUTEILHOMH 00pa30BaTeJIbLHOI MPOrpaMMbl

Oco0eHHOCTh TaHHOTO DJIEKTUBHOTO Kypca «BbHOXHMHSA» COCTOMT B TOM, YTO y4alluecs B
nporuecce 00y4eHUs JODKHBI BBIIBUTH MEPBONPUYHHBI HAPYLICHUS 310POBbs, OOBSICHUTD BIIHSHHE
pa3nMYHBIX (AKTOPOB HA OpraHuU3M 4YEJIOBEKa, PACHIUPHUTh TPEACTABICHUE O HAyYHO
00OCHOBAaHHBIX IMpaBWJIAX W HOpPMax WCIIOIB30BAHMS BEIICCTB, MPUMCHICMBIX B OBITY W Ha
MIPOU3BO/ICTBE.

Ilenarornueckas nenecoodpa3sHOCTh

DK3aMeH N0 XUMHH SBISETCS NPOGUIMPYIOIIMM CpPEld BCTYNMHUTEIbHBIX JK3aMEHOB B
OOJBIIMHCTBE MEAMIIMHCKUX M (PapMaleBTUUYECKUX BY30B. YUalluecs MOTYT CUYUTaTh cels
MOATOTOBJICHHBIM K 9K3aMEHY, €CIIM HEe TOJbKO YCBOWJIM OCHOBBI XHUMHUH, TPENOJaBacMble B
IIKOJIBHOM KypC€ XUMHUHU, HO U HMMEIOT TPEJCTABICHUE O POJIM XUMHUYECKUX DJIEMEHTOB M HX
COCIMHEHUI B JKMU3HEACSTEIIBHOCTH OpPraHu3Ma, O BAXKHEHIIMX XHUMHYECKUX IPEBpPALICHUSX,
JeXKalMX B OCHOBE MeTaboiHM3Ma, O MPUMEHEHWH B MEAHMIIMHE HEKOTOPHIX HEOPraHMYECKUX U
OpraHuveckux BemiecTB. Jjiss Toro uytoObl yaauHo caath EI'D: Bo-mepBBIX, HEOOXOAUMO BIAACTh
JIOCTAaTOYHO TIOJIHBIMU 3HAHUSMHM 110 TIPEIMETY, BO-BTOPBIX, UMETh OTIBIT BHIMIOJHEHHUS TECTOB U, B-
TPEThUX, UMETh MICUXOJIOTMUYECKUE HABBIKU MOJATOTOBKH K Ccllaye JAaHHOTO BUJa k3aMeHa. [loaTomy
KoHTpoJib 32 3YH cocTaBieH B BUjie TECTOB.

Pemenve pacueTHBIX 3a7ad 3aHUMAET BA)XHOE MECTO B H3YYEHHHU OCHOB XHMHYECKOU
Hayku. [lpu permenun 3amad NpOUCXOMUT Oosiee TIyOOKOE M TOJIHOE YCBOCHHE Y4eOHOTO
MaTtepuana, BBIPAOATHIBAIOTCS HABBIKM MPAKTUYECKOTO TPUMEHEHHUS HWMEIOIUXCS 3HAHUM,
Pa3BUBAIOTCS CIOCOOHOCTH K CaMOCTOSTEIBHON paboTe, MPOMCXOAUT (POPMUPOBAHUE YMEHHS
JIOTUYECKH MBICITUTh, UCIIOIH30BaTh MPUEMBI aHAIN3a M CUHTE3a, HAXOJUTh B3aUMOCBS3b MEXIY
O0OBEKTaMU U SIBICHUSIMHU. B OSTOM OTHOIICHMHM pEIIeHHWE 3a7]ad sBISETCS HEOOXOIUMBIM

KOMITOHCHTOM IIpU U3YYCHUUN Takoi HAyKH, KaK XUMUA. B nannom KYypCC paCKpbITHC «XHUMHYECKOMN



CTOPOHBD) OKPYKAIOLIEr0 MHUpAa IPOUCXOAUT MOCPEIACTBOM COCTABJICHHBIX WHTETPUPOBAHHBIX
3aJ1a4 MEUKO-ONOJIOTHYECKOTO COAepKAHUSI.

Ha 3aHATHAX MaHHOTO Kypca, WCIOJB3Yys MPHHIMII HAaydHOCTH. B goctymHOW ¢dopme
paccka3bIBaeTCsi 0 OMOTEHHBIX AJIEMEHTaX, O TOM, KaK HM3BECTHbIe (U3MYECKHE M XUMHYECKHE
CBOMCTBAa HEOPraHMYECKUX U OPraHUYECKUX BEILIECTB OMPENEISIIOT UX Ouosioruueckue GyHKIUU U

HCIIOJIB30BaHHUC B MCI[I/II_II/IHCKOI;’I IIPaKTHUKE.



CrpykTrypa Kypca

Jannas mporpamma «BHOXHMUSI» TO3BOJSET OCYHICCTBIISATH OOYyYCHHE C MPHUMEHEHUEM
3II0POBBE - COEPETAIONIMX TEXHOJIOTUH, peaIn3yeMbIX Ha OCHOBE JIMYHOCTHO-OPHEHTUPOBAHHOTO
nojaxoaa, Onaromaps KOTOpOMY  ydammecs y4darcs S(GQEKTHBHO  B3aMMOJICHCTBOBATH,
COTPYIHHYATb.

CornacHo TpeOoBaHUsIM, pa3zpaboTaHHas IMporpaMMma COJCPKHT B ceOe 3HAKOMCTBO C
OpraHuzanyell TSITUHMUHYTOK 3JI0OPOBbs, BKJIFOYAIONIMX KOMIUICKC YIPaXHEHUH bIXaTeIbHON
penakcalyu, ynpaKHEHHs 110 TEXHOJIOTUH TpeHaxepa st a3 «KoMmdopT», BBITIOTHEHNE KOTOPBIX
JIOCTYIIHO MO Mepe MPOXOXKACHHS NPEAIOKCHHBIX 3aJaHHi M CTCNCHH WHIMBHIYAIbHBIX
0c00EHHOCTEeH Oprann3ma.

Dopma u pexcum 3aHAMUIL

3aHATUS TUIAHUPYIOTCS B (JOPME MPAKTUKYMOB, CEMUHAPOB, BKJIFOYAIOT IIUPOKUH CHEKTP
NPUEMOB M YIPAXHEHHH, aKTUBU3UPYIOUIMX YYCOHYIO NESTEIIbHOCTh W MBIIUICHUE, JIMYHYIO
OTBETCTBEHHOCTH 32 PE3YJIbTaT.

Llesn o0pa3oBaTeIbHOI NPOrPaMMBbI

Pacmmpenne w yrinyOlieHHE 3HAHHMN Y4YalIMXCS O POJIM XMUMHYECKHX JJIEMEHTOB, HUX
COCIMHCHUI W BAXHEHIIMX XMMHUYSCKHX IPEBPAIICHUSIX, HPOHUCXOMAIIMX B OpraHu3Me, O
NPUMEHECHHH B MEAMIIMHE HEKOTOPHIX HEOPTaHMYECKUX U OPIraHUYECKUX BELICCTB.

3agaun

Ooépazoeamenvnvle:

1. [MpemnocTaBUTh ydYammMcsi BO3MOXKHOCTh peaiM30BaTh WHTEPEC K XMUMHUU W HAYYUTh
MPUMEHSTh 3HaHHSI O BEIIECTBAX B MOBCEIHEBHOM KHU3HH.
2. CdopmupoBaTh HABBIKU CAaYH YK3aMEHOB B TECTOBOM (hOpME U MPAKTUUECKH MOITOTOBUTH

yqalmuxcs K TCCTUPOBAHUTIO B (I)OpMaTe Enunoro TroCydapCTBEHHOI'O 3K3aMCHaA.

3. CucreMaTH3UpOBATh U YTIyOUTh 3HAHUS yJaIllUXCs 110 MPEIMETY.
Pazeusarowue:
1. Pa3Buth ymeHus 3(ppexTUBHO HCMOIB30BaTh OCOOCHHOCTH COOCTBEHHOW MaMSTH C LENbIO

YCIIELTHOTO OCBOCHMSI MaTepHala.
2. Pa3BuTh HaBBIKM MBICIUTEIBHOM pPa0OTHl, YMEHUS MOOHIN30BaTh ceds B pelaromien
CUTYallH, OBJIa/1I€BaTh COOCTBEHHBIMH SMOIUSAMU U T.II.

3. CoBepIlIeHCTBOBATH AKCIIEPUMEHTAIbHBIE YMEHUS, YMEHHsI paboTaTh C HAyYHO-TIOMYISPHOM
U CIPAaBOYHOHN JIUTEPATypOM, CaMOCTOSITENILHOCTb M TBOPYECTBO IPU PEUIEHHHM DPACUETHBIX U
MPaKTUYECKUX 3a/1au.

4. CoBepiieHCTBOBaTh ~ HaBBIKM  camocrosiTennbHOl  pabotel ¢ IIK, mnpumenenue
MH(POPMAIMOHHBIX TEXHOJIOTUH B MPEAMETHOMN 1EATEIIbHOCTH.

Bocnumamenvnuie:



1. CnocoOcTBOBaTh  (DOPMHUPOBAHHMIO JTMYHOCTHOM MOTHBALMM  y4alllerocs K YCHexy,
HAaCTOWYUBOCTH, K IPUHITHIO PELICHHUS.
2. CoBeplIeHCTBOBaTh HABBIKH CAMOKOHTPOJISI, CAMOIMCLUIUIMHBI U CAMOOLICHKH yJallluXcsl.

3. [IpuBUTHE HaBBIKOB 340POBOI0 00pa3a KU3HU.

Tpe6oBaHusl K YPOBHIO NOATOTOBKHU yYaAIINXCSI
B pe3ynbraTe n3ydeHus 3J€KTUBHOTO Kypca

yuawuecs 0071CHbL 3HAMb:

COCTaB M CBOWCTBA XMMUYECKHUX BEIICCTB, BXOASIIUX B OPraHU3M YeJI0BEKa; OMOJIOTHYECKYIO POJIb
3JIEMEHTOB-OPTaHOTEHOB; OMOJIOTHUYECKYIO POJib PTOpa, XJopa, Opoma, iHoaa; GU3HOIOTHIECKYIO U
MATOJIOTMYECKYIO POJIb HEKOTOPBIX 3JIEMEHTOB B OpraHu3Me; (epMEHTATHBHBIC CPEICTBA 3aIlUTHI
OpraHu3Ma; METOJIbl Ka4eCTBEHHOTO aHajiHu3a,; KAYeCTBEHHBIC PEaKIMM Ha KATHOHbBI, aHUOHBI;
KAaTUOHBI, aHWUOHbI W JIMTAHJbI, BXOJIIIAE B COCTAaB KOMIUICKCHBIX COCIMHEHHHA OpraHU3Ma;
OCHOBHBIC KPYrOBOPOTHI OMOTEHHBIX 3JIEMCHTOB B NPUPOJEC, MX B3aMMHOC BJIHMSHHUE, PHYUHBI U
MOCICACTBUA HUX HAPYUWICHUA; M3MCHCHHA KHCIIOTHO-IICIOYHOI'O PAaBHOBECCHA IPHU Pa3JIMYHBIX
3a6OH€BaHI/IﬂX; TPUBHUAJIBHBIC Ha3BaHHWA HCKOTOPBIX HCOPraHMYCCKUX BCEHICCTB; TOKCHUYHOC
JICMCTBUE METAJJIOB U CBS3BIBAIOIINE UX PEAreHTHI; BIUSHIC HAPYIICHU 0OMEHa MHUKPO3JIEMEHTOB
B OpraHuU3Me 4YeJIOBEKa Ha TNPOTCKAHWE pa3IMYHBIX 3a00JieBaHMii; (OPMYIBI JUISI PELICHHUS
pacueTHBIX 3ajad.

yuamuecs 001HCHbL YMEmb:

COCTaBJISITb CXEMbl OCHOBHBIX KPYTIOBOPOTOB OMOTr'€HHBIX JJIEMEHTOB B mnpupozae, 000CHOBEBIBATH
POJIb KaXJOT0 B COXPAHEHHUH MPHPOTHOTO PABHOBECHS, aHATU3UPOBATh MPUYUHBI U TIOCIICICTBHSI
€ro HapyIICHHUS; TIPOBOAUTh XUMHUECKUI IKCTICPUMEHT 10 OOHAPYKCHHUIO KATHOHOB M aHHOHOB B
pacTBopax; coOJIIoAaTh MpaBuiia OE€30MaCHOCTH MPU OOPAIEHUH C JICKAPCTBEHHBIMH BEIIECTBAMU,
COCTaBJISITb OTYET O IMPOACTIAHHOM OKCIHCPUMCHTC, MNPUMCHATHL BCIICCTBA I10 HA3HAYCHUIO,
COCTABIISATh YPAaBHEHUS OKUCIIUTEIILHO-BOCCTAHOBUTENIBHBIX PEAKIIHMiA; PellaTh 3aJa4d Pa3InIHOM

CTCIICHU CJIIOXKHOCTH KaK THUIIOBBIC, TaK 1 KOMIIJICKCHBIC.



TpeGoBaHnue K YPOBHIO NOATOTOBKH YYALIUXCH

IInanupyemble pe3yabTaThl 00y4eHHS
Jluunocmmusie pe3ynomamol:
J dbopMupoBaHHE BCECTOPOHHE OOpPAa30BAaHHOW, WHUIMATUBHOW U YCIEIIHOW JUYHOCTH,

o0aaromeit CHCTeMOI COBPEMEHHBIX MHUPOBO33PEHUECKUX B3IJISIOB, [ICHHOCTHBIX OPUEHTAIUH;

o ¢dopmupoBaHnEe WACHHO-HPABCTBEHHBIX, KYJIBTYPHBIX M STHUECKUX MPHHLUMUIIOB U HOPM
[IOBEICHHUS,

. 0CO3HaHME 3HAUUMOCTH U OOIHOCTH IJ100aJIbHBIX IPOOJIEM YET0BEUECTBA;

. 3HAaHUE OCHOBHBIX IIPUHIIMIIOB U IPAaBWJI OTHOLIECHUS K JKMBOU IPUPOJE, OCHOB 370POBOTO

o0pa3a *U3HU U 3J0pOBbecOeperaroIux TeXHOIOTUi;

o peanu3anys yCTaHOBOK 3/I0pOBOr0 00pa3a xKHU3HH;

J c(OpMUPOBAHHOCTh NO3HABATEJIbHBIX HHTEPECOB U MOTHUBOB, HAIIPABJICHHBIX HA U3YYEHUE
KHUBOM  IPUPOJBI; HHTEIUIEKTYyaJbHBIX  YMEHMH  (JOKa3bIBaTh, CTPOUTb  PACCYXKJIEHHUS,
aHAJIM3UPOBaTh, CPAaBHMBATh, JI€JaTb BBIBOJIBI U [p.); ICTETUUYECKOIO OTHOLIEHUS K IKUBBIM
00BbEKTaM.

Memanpeomemnvie pezynromamol:

o OBJIAJICHUE COCTABJIAIOIIMMU HCCIIEI0BATEIbCKON M IMPOEKTHOM AEATEIbHOCTH, BKIIOYAs
YMEHHUS BUAETh MpoOJeMy, CTaBUTh BONPOCHI, BBIABUraTh THUIOTE3bl, JaBaTh ONPEAEICHUS
MOHATHUSM, KJIacCU(UIMPOBATh, HAOIIOAATH, MPOBOIUTH JKCIEPHUMEHTHI, JeNaTh BBIBOABI U
3aKJIIOYEHHUs, OOBACHATH, JJOKAa3bIBaTh, 3ALIUILATh CBOU UJCH;

o yMeHue paboTaTth C pa3sHbIMH HCTOYHMKAMHU HMH(GOpPMALUU: HAaXOAUTh HH(OpMaIUIO B
pa3NUYHBIX HCTOYHUKAX (TEKCTe y4yeOHMKa, Hay4yHO-NOMYJISIPHOM JUTepaType, CIOBapsAX U
CIPaBOYHMKAX), aHAJTU3UPOBATh U OLEHUBATh MH(OpPMaLMIO, IpeoOpa3oBeIBaTh MH(OPMALIUIO U3
ofHOW (opMBI B JAPYryl; COXpaHATh, IeperaBaTb M MPEACTaBIATh HH(OpMaIUi B BHUJE
MpEe3eHTAIMH C TOMOIIbI0 TEXHUYECKUX CPEJICTB U MHPOPMAIIMOHHBIX TEXHOJIOTHH;

o CIIOCOOHOCTh BBIOMpATh LIEJE€BbIE M CMBICIOBBIE YCTAHOBKM B CBOUX JEHCTBUSX U
MIOCTYIIKAaX II0 OTHOLIEHWIO K JXUBOM IPHUPOJE, 3A0POBBI0 CBOEMY M OKPYXKAIOUIUX; YMEHHE
a/IeKBaTHO MCIIOJIb30BaTh PEUEBbIE CPEJACTBA JUIsl JUCKYCCHUM M apryMEHTallud CBOEH IMO3ULUH,
CpaBHMBATh pa3HbIE TOYKH 3pPEHMS, apryMEHTHUPOBAaTh CBOIO TOYKY 3pPEHMS, OTCTauBaTh CBOIO
MO3UIIMIO0, YMEHHE OLIEHUBATh C MO3UIUI COIMATBbHBIX HOPM COOCTBEHHBIE MOCTYIKHU U MOCTYIKH
JIPYTUX JIIOJIEH;

. YMEHHUE B3aWMOJICHICTBOBATh C JIIOJIBMH, pPa0OTaTh B KOJJIGKTHBAX C BBINOJHEHUEM
Pa3IUYHBIX COLMANBHBIX POJIEH, IPEACTaBIATh ce0sl, BECTU AUCKYCCHIO U T.II.

IIpeomemmnvie pezynomamul:

o MOHMMAHHUE POJIM €CTECTBEHHBIX HAyK B PEUICHUH COBPEMEHHBIX MPaKTUYECKHX 3aaay

YeJI0BEYECTBA U II00ANIbHBIX MPO0JeM; MPECTaBIEHUE O COBPEMEHHON HAy4YHOUM KapTHHE MHUpa U



BIIQJICHHEC OCHOBAMH HAyYHBIX 3HAHUU (TEOpHid, KOHIEIIWH, MPHHIMIIOB, 3aKOHOB M 0a30BBIX

TIOHSTH);

. yMeHHue paboTaTh C pa3HbIMH UCTOYHUKAMH HH(POpMAIIHH;

. YMEHUE BBIJICTATh, OIUCHIBATh M OOBSICHATH CYIICCTBEHHBIE IPU3HAKA OOBEKTOB |
SIBJICHU;

. BBIJICTICHUE CYIIECTBEHHBIX TPU3HAKOB OWOJIIOTUYECKUX OOBEKTOB (OTIMYUTEIIBHBIX

MPU3HAKOB JKUBBIX OPTaHU3MOB; KJIETOK U OPTraHU3MOB PACTEHHM, )KUBOTHBIX, TPHOOB M OaKTEpHid,
OpraHMu3Ma 4YeJoBeKa);.

Kpome Toro, oOyyaromuecs: JOJKHBI BIAIETh CIECAYIOIMIMMU KOMIIETEHTHOCTSIMUA B O0JIACTH
UCTIOJIB30BaHUS  MH(OPMAMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTWH: KOMIETEHIMH B cdepe

MEPBOHAYAIBHOTO WH(OPMAIIMOHHOTO TIOMCKA!

. BBIJICJIATH KITFOUEBBIE CIIOBA /11 MHPOPMALIMOHHOTO ITONCKA;
. CaMOCTOSITENTFHO HAXOIUTh HH(POPMAILIHIO B HH)OPMAITHOHHOM TI0JIE;
. OpraHM30BaTh IIOMCK B CeTM VIHTEpHET C NPUMEHEHUEM PA3JIMYHBIX ITOMCKOBBIX

MEXaHHU3MOB; TCXHOJIOTHYCCKHEC KOMIICTCHIIMH :

. COCTAaBJISITH TJIaH 000OIIICHHOTO XapaKTepa,;
. MEePEeBOIUTH HH(OPMAIIHMIO U3 OJTHOW (POPMBI IPEICTABICHUS B IPYTYIO;
. UCII0JIb30BaTh 0A30BbIC U PACIIUPEHHBIC BO3MOXKHOCTH HHPOPMALIMOHHOTO MTOUCKA B CETH

I/IHTepHeT; NpEeaAMCTHO-aHAIIMTHYCCKUEC KOMIICTCHIIUU

J BBIJICJIAT B TEKCTE INIaBHOE;
. aHAJIM3UPOBATh HH(OPMAIIHIO;
. CaMOCTOSITEJIHO JIeNaTh BBIBOJBI U OOOOIIEHHUS] Ha OCHOBE MOJYYEeHHONW MH(pOpMAaIuy;

OMNCPalIUOHHO-ACATCIIbHOCTHBIC KOMIICTCHIIUN

. OTCTauBaTh COOCTBEHHYIO TOUKY 3pPEHUSI.

Cpoxu peanu3anuy NporpaMmbl.
Ha nsyuenue nannoro kypca orsogutcst 35 yacos (1 yac B Henemto) B 10 kinacce, 34 gaca (1 yac B

Hezenmo) B 11 knacce.



Y4eOHO-TEMATHYECKUH IJIAH

10 kaacce
6 mom yucine
Ilpakmuueckue | Konmponsnsie
Ne Ha3zeanue memut Bcezo uacog
Teopemuueckue u padomul
aabopamopnvle (3auem)
1. Beenenue 2 2 - -
2. XUMHYECKUN COCTAB OPraHu3Ma 3 2 1 -
3. Knerka 2 1 1
4, VriieBoabl 8 1 6 1
5. Kupsr 7 1 5 1
6. AMWHOKHUCITOTHI 3 1 2
7. Bbenku — ocHOBa KU3HH 6 1 5
KomnerotepHoe MmoaenupoBaHue u
8. BU3yaJIU3alls CTPYKTYPHI 3 2 1
OHOMOJICKYIT
0. Hroropoe 3ansTHE 1 1
HUmoezo 35 11 21 3
Y4eOHO-TeMaTHYECKUM IVIAH
11 kaacc
6 mom uucine
Bcezo Konmponvnwie
Ne Has3zeanue memoi Ilpakmuueckue u
uacoe Teopemuueckue pabdomul
aabopamopusle
(3auem)
I'ereponuknuueckue
1. OpTraHUYECKUE COCTMHCHMS. 7 2 4 1
HyxnenHoBbIe KHCIOTHI
2. Mertabonuzm 8 3 4 1
3. I'eHeTnka yegoBeKa U OMOXUMUS 3 2 1
I'opmoHBI. PEPMEHTHI.
4. 5 1 4
Butamunabl
[IpoGieMbl OCMOXUMUYECKOM
5. 3 2 1
SKOJIOTHH
6. Buoxumusa u MeaumnuHa 5 2 2 1
7. Peseps 3 3
Hmozo 34 15 16 3




Conep:xanue yae0HOro MaTepuasa
10 xnace

Paznen 1. Beexenmne (2 4.)

buoxumust u 370poOBbe, ONpeneieHne OMOXMMHUH, 33/Ja4d OMOXUMHH, 00JAcTH HCCIICHOBAHUS.
IIpenmer Ouoxumuu. buoxumusa u gpyrue Ouosnoruyeckue Hayku. KMctopus OHOXHMUM.
DKCcIIepUMEHT Kak MeToJl B Onoxumuu. OCHOBHBIE IOCTUKEHUSI OMOXUMUH.

Paznen 2. Xumuueckuii cocraB opranuszma (3 4.)

DOneMeHTHBI cocTaB opraHuszMa. lloHsTHE O THaBHBIX OWMOTEHHBIX 3JeMeHTax. Makpo- u
MUKpPO3JIEMEHTBI,  YIbTPAMUKPO3JIEMEHTBl, HMX pPOJIb B  OpraHu3Me. 3aKOHOMEPHOCTH
pacrpoCTpaHEHUsI 3JIEMEHTOB B KMBOM mpupoje. IloTpeOHOCTh OpraHu3MOB B XHMHYECKUX
JIeMEHTax. XUMHMUYECKUM cocTaB >KuBoro opranusma. CTpykTypa U (QYHKIUM OHOMOJIEKYI.
OcCHOBHBIE KJTaCChI OMOMOJIEKYI.

Ilpakmuueckasn paboma

OnpeneneHne 3J€MEHTHOTO COCTaBA KUBBIX OPTaHU3MOB.

Paznen 3. Kierka (2 u.)

Krnerka — anemenTapHas reHeTu4ecKasi U CTpyKTYpHO-(pYHKIIMOHAJIbHAS €AMHUIIA )KUBOTO.
CpaBHuTENIbHAS XapaKTEPUCTHKA KJIIETOK OPraHU3MOB Pa3HbIX LAPCTB.

Ilpakmuueckan paboma

KineTku KuUBBIX OpraHu3MOB

Pazgen 4. Yraesoasl (8 4.)

Knaccudpukanusa yrnesogos. IlpocTeie yrieBoasl M uX mpeactaButenu (pubosza, IUIIOKO3a,
¢pykTo3a, ramakto3za). CroxHble yrieBoabl. [lucaxapuabl (caxaposa, JaKTo3a, MajbTo3a).
[Tonmucaxapuapl, MX CTPYKTypa M TMpeaCTaBUTENH (TJIMKOTEH, Kpaxmal, KJIeT4aTKa, XUTHUH).
@YHKINHU YTIEBOOB.

Ilpakmuueckue padomul

Omnpenenenue yrieBo10B B OBOILIAX U (PPyKTax.

[IpoBeneHne KaueCTBEHHBIX PEAKIUI HA YIIIEBO/IBI.

KonnuecTBeHHOE OnpeesieHnE YIIIEBOJOB.

HccnenoBanue CBOMCTB caxaposbl.

HccnenoBanue CBOMCTB Kpaxmaia.

Brinonnenue tectoBbIx 3amanuii EI'D.

Paznen 5. Kupwi (7 4.)

Jlununel. Knaccugukanus nunuaos. buonorunueckue pyHkuu munuaos. CTpykTypa sKUpoB. TUIIBI
KHUpOoB. POCHOTUIHIBL, JIUTOMPOTEHIbL, TTIUKOIUNH LI M30mpeHounibl. CTEpOuIbL.
Hemoncmpayuu

PactBOopuMOCTS XHMpPOB U Macen



I'maponus xKupoB U Macel

ObHapy>keHue IIIMLIEepHHa B )KUpax

OTHoOIIIEHUE CIMBOYHOTO, MAIIMHHOTO Macel M MaprapuHa K OpOMHOW BOJE U PacTBOPY

IIEpMaHraHaTa KaJus.

Ilpakmuueckue padomul

HccnenoBanue CTpOEHUS U CBOMCTB JKUPOB. XapaKTEPHBIEC PEAKIIMK Ha KUPBI.
HccnenoBanus cBoWCTB 00pa3LioB paCTUTENIBHBIX U )KMBOTHBIX kUpoB, [TAB.
DKCTpakuus IUMUAHON (Ppakiuy U3 KenTKa KypruHOTo siifia

Pemenue pacueTHbIX 3ajad.

Brinonaenue TectoBbIX 3aganuil EI'D.

Paznen 6. AMuHOKHMCJI0THI (3 4.)

AmunHokuciaorel. CBOWCTBA aMHHOKHMCIOT. buonormdeckue (bYHKI_II/II/I AMHUHOKHUCIIOT.

AMHHOKUCIIOT.

Jlabopamopnuvie padomut

KcanronpoTtenHoBas peakiys Ha O€JIKH pa3HbIX OPraHU3MOB.
AMpoTEpHOCTH AMUHOKHUCIIOT

Paznen 7. beaxu — ocHoBa xu3Hu (6 4.)

Tunel

benku. Ilentupnas cBa3s. Homenknarypa mnentunoB. CrpykTypbl OenkoB. Tumbl Oenkos.

JleHaTypanus u peHyTapaius OeKoB.

Ilpakmuueckue pabomut

HccnenoBanue BEIIECTB HA HAIMYKE OEIKOB.

Ocaxnenue 0€IKOB HarpeBaHUEM U XUMHUYECKUMU areHTaMu

Pa3znenenuie anbOyMHHOB U TII00YJIMHOB SMYHOTO OEITKa METOJIOM BbICATMBAHUS
KauecTBeHHBIE peakiiu Ha OeKH

Pemenue PAaCUCTHBIX 3a1a4.

Pazgen 8. KomnbloTepHoe Moe1upoBaHue U BU3YAJIM3aLUsl CTPYKTYPbI 0uoMo1eKyJi( 3 4.)

KOMHLIOTepHOC MOACIINPOBAHUC U BU3YyaJIU3allUA CTPYKTYPbI 6I/IOMOJ'IeKy.]'I Ha Ppa3HbIX YPOBHAX

Ilpakmuueckas paboma

3D — moaenupoBaHue OETKOBON MOJIEKYJIBI.



11 kaacce

Pa3nea 1. I'erepounkinyeckue opranndeckue coequHenus. Hyknennosbie kucaorbi(7 4.)
Opranuueckre MOJEKYNIbl: HYKJICHHOBbIE KHCIOTBL. (OCOOCHHOCTH CTPOCHUS U 3HAUCHHE
HYKJIEMHOBBIX KUCJIOT. |'eHeTnueckuil koa. Perynsinus MaTpu4HOIro CUHTE3A.

Ilpakmuueckue padomul

KavecTBeHHBIE peakIiy ¥ MypUHOBbIE OCHOBaHUSA M OcTaTKU GochopHoit kucnotsl B JJHK
Crpoenune JTHK

Pemenwue 3aaq mo MONIEKyIspHON OHOJIOTHH.

Paznen 2. Mera6oiausm (8 4.)

Metabonu3m - oOMEH BEMIECTB M JHEPruH. DTambl dHEpreTudyeckoro obmena. PoTOCHHTE3,
xemocuHTe3. CuHTE3 OENKOB.

Ilpakmuueckue padomot

N3yuenue cBOMCTB xsopoduiia

Paznenenne xmopouiioB ¢ MOMOIIBI0 OyMaKHON XpoMaTorpagpuu

Pemenue 3a1a4 mo MoJeKynspHOi OHOTOTHH.

Brinonnenue tectoBbix 3aganuiit EI'D.

Paznen 3. 'eHeTuka YesioBeka u onoxumusi (3 4.)

['eHeTnka — Hayka O HACJIEACTBEHHOCTH M U3MEHUMBOCTU. XapaKTep HAClIEJOBAaHUS MPU3HAKOB Y
yesoBeKa. ['eHeTnyeckue OCHOBBI 3710pOBbs. BiinsiHUE cpesibl Ha TE€HETUUECKOE 3/I0pPOBbE YETIOBEKA.
I'eHoTHII M 310pPOBBE YETTOBEKA.

Ilpakmuueckasn paboma

N3ydeHne BIUSHUS XUMUYECKHUX AJIEMEHTOB U BEIIECTB HA FTEHETUUECKOE 3710POBbE YETIOBEKA.
Pa3nen 4. Topmonbl. @epmenThl. BuTamunsbl. (5 4.)

Knaccudukanms ropmonos. [IpumeHeHre TOpPMOHOB B MEIUIIMHE U CEITLCKOM XO3SIHCTBE.
®epMeHThl. PepMEHTAaTUBHBIE TPOLIECCHl. BUTaMUHEL.

Ilpakmuueckue padomul

N3yueHne KaTaIMTHUECKOM aKTUBHOCTH ()EPMEHTOB CITIOHBI, JKEJTyIOYHOTO COKa

N3yueHne KaTaluTHYECKON aKTUBHOCTU (PEPMEHTOB Pa3IMUHBIX PACTEHUI

Pemienue 3aa4 o MoJeKyIsipHOM OUOTIOTHH.

BrimonHenune TecToBRIX 3aganuil EI'O.

Paznen 5. Ipo6sembl GnoxumMmuveckoii 3xonorum (3 4..)

AHTpOInOreHHble OMOAaKTUBHBIE BELIECTBA U MTPOOJIEMbI XUMUYECKOTO 3arpsi3HeHs Onochepsl.
DKojoruuecku 0e30macHble crocoObl BO3JCHCTBUS Ha pa3iIUYHbIE BU[bI )KUBOTHBIX, PACTEHUHN U
MHUKPOOPIaHU3MOB.

Ilpakmuueckasn padoma

I/I3yqu1/1e BJIMAHUA XUMHUYCCKUX DJICMCHTOB HAa OPraHrW3M 4YC€JI0OBCKaA



Pa3znen 6. Buoxumusi m megumuHa(s 4.)

®uU3HOIOTrNYeCcKas U NaTOJIOTHUECKasi poJib HEKOTOPBIX AJIEMEHTOB B OPraHU3ME.
buoneoprannueckas xumus. CoeIMHEHHS] METAJUIOB B Opranu3Me ueiaoBeka. ConepxaHue METaioB
B KOMITOHEHTaX KPOBH 3/I0POBOTO YEJIOBEKA.

buonorndeckne GyHKIIUN METAIUIONPOTEHHOB.

Ilpakmuueckue pabomul

BrisiBnienrie Heocrarka v H30bITKa HOHOB METAIIOB HA OPTaHU3M YeJIOBEKa.

N3yuenue cocrapa npenapata «Depporiexcy»



TemaTu4yeckoe IVIAHMPOBAHKE

10 kaacc

Tema ypoka

XapaKTepncTnKa OCHOBHBIX

Ne BU/IOB JIEAATEJILHOCTH YYAIIUXCS
Paznen 1. Beexenmne (2 4.)
OmnpenensroT 3a1a4u OMOXUMUH,
00J1aCTH HCCIIENOBAHM, CBSI3h
Buoxumus u 310poBbe, OnpeaesieHne OMOXUMUY, 3a/1a4d | OHOXHUMHHU U IPYTrue OMOJIOTHYECKHE
1 Oouoxummu, odnactu ucciaenoBanus. [Ipeamer OMOXUMUK. | HayKH, OOIIUH SKCIICPUMEHTAIBHBIN
buoxumust 1 gpyrue OMOIOTUYSCKUE HAYKH. MOJIXO/1, KCTIOIh3yEeMBIH B
OMOXWMHH, OCHOBHBIC TOCTHKCHHUS
OMOXHUMHH.
OnpenensroT 3a1a9u OMOXUMUH,
00J1aCTH UCCIIEA0BAHHUS, CBA3b
OMOXUMHH U APYTUE OMOJIOTHYECKHE
Hcropust OnoxuMuu. DKCIIEPUMEHT KaK METO]I B
2 HAyKH, 001U SKCTIepUMEHTAIbHbBIN
ouoxumun. OCHOBHBIE TOCTHXKEHUSI OMOXUMUH.
IIOAXO0/, HCIIOJIb3YEMBII B
OMOXWMHH, OCHOBHBIC TOCTHKCHHS
OMOXHUMHH.
Paznen 2. Xumuueckuii coctaB opranusma (4 4.)
. OrnpenensroT AIeMEHTHBIN COCTaB
DneMeHTHBIN cocTaB opranu3Ma. [[oHsTHE O ITaBHBIX
3 opraam3ma. [ToHsATHE O TTIaBHBIX
OMOTEHHBIX JIEMEHTaX.
OMOTEHHBIX JIEMEHTaX.
[TonsTHS 0 MaKkpo- U
MUKPOIJIEMEHTHI. 3aKOHOMEPHOCTH
Maxpo- 1 MUKPO3JIEMEHTHI, yIbTPAMUKPOIJIEMEHTHI, UX
pacipoCTpaHeHUs JIEMEHTOB B
pOJIb B OpraHu3Me. 3aKOHOMEPHOCTH PacIpOCTPaHEHUs
4 5 *xuBo# npupoze. [lorpedHOCTH
9JIEMEHTOB B )XHBOM Tipupoie. [loTpeOHOCTh OPraHu3MOB B
OpPraHU3MOB B XUMHUYECKUX
XUMHYECKUX DJIEMEHTAX.
JJIEMEHTAX.
. XUMHUYECKUI COCTAB OPraHU3Ma
XUMHYECKUN COCTaB )KUBOTro opranuzma. CTpykrypa u
5 4eJIoBeKa.
byHK1IM 6roMosiekyin. OCHOBHBIE KITACChl OMOMOJIEKYIL.
6 Ilpaxmuueckas paboma BrInonHsAI0T mpakTHYeCKyro paboTy.

OHpCIlCJ'ICHI/IC QJICMCHTHOI'O COCTAaBa KUBBIX OPraHU3MOB.




Paznen 3. Knerka (2 4.)

Kinerka — aneMenTapHasi reHeTU4ecKasi U CTPYKTYpPHO-

N3y4darot ctpoeHne KIeTKH,

7 CPaBHHBAIOT OAKTEPUAIIBLHYIO,
(GyHKIMOHATBHAS €MHULA )KUBOTO.
PACTUTENBHYIO U )KUBOTHYIO KJIETKH.
JlaroT CpaBHUTEIBHYIO
CpaBHHTENIbHAS XapaKTEPUCTHKA KIIETOK OPIraHU3MOB
XapaKTePUCTHUKY KIJIETOK KUBBIX
8 Pa3HbIX apCTB.
OpPTraHU3MOB Pa3HBIX LIAPCTB.
Jlabopamopnas pavoma «KneTKu )KUBbIX OPraHU3MOB).
BemomnHstoT 1abopaTopHyto padoTy.
Paznen 4. Yriaesoani (8 4.)
9 Knaccudukanus yrinesonos. [IpocTeie yriaeBoabl v ux
npeacTaBuTenu (pudo3a, III0K03a, GPyKTO3a, TaJaKkTo3a).
10 Cnoxnbie yriaeBoasl. Jlucaxapuasl (caxaposa, J1akTo3a,
MajbTO3a).
1 [Tonucaxapupl, UX CTPYKTypa U MPEICTABUTEIH N3y4aroT pa3Hble yriaeBoabl, UX
(TIMKOreH, KpaxMai, KJIeTuyaTka, XUTHH). CTPYKTYPY, QYHKITHH.
12 OYHKIHMH YTIEBOAOB.
13 KonnuecTBeHHOE onpeziesieHne yriaeBoJ0B.
1 HccnenoBanue cBOMCTB caxapo3bl.
HccnenoBanue CBOKMCTB Kpaxmaa.
Ilpakmuueckan paboma
15 Omnpenenenue yrieBoJ0B B OBOIIAX U PpPyKTax. BBINONHAIOT MpakTHUECKYI0 padoTy.
IIpoBeneHNe KaUE€CTBEHHBIX PEAKIUI HA YIIIEBOIBI.
Pemenue pacueTHbIX 3a7a4.
16 Pemarot 3aganus EI'D.
Brinonnenue tectoBbix 3aaanuii EI'D.
Paznen 5. Kupwi (7 4.)
Jlunmuet. Knaccudukanus munuaos. @ocdomunuipl,
17
JUTONPOTEN b, TIUKOMUTUABL. M3omperonapl. CTeponabl.
18 buonorunueckne GpyHKIMY JTUTUIOB.
19 Crpykrypa xupoB. THIIbI )KUPOB.
W3yuatoT pa3Hble JIUTH/IbL, HX
20 XapaKTepHbIe peakIuy Ha )KUPBI.
CTPYKTYPY, QYHKIHH.
HccnenoBanust CBOWCTB 00pa3I0B paCTUTENbHBIX U
91 KUBOTHBIX XHUpOB, [IAB.
DKCTpaKIMs JTUMUAHON (paKIMU U3 JKEITKA KypHHOTO
SIHAIIA.
Ilpakmuueckan paboma
22 BBINONHAIOT MpaKTHUECKYI0 padoTy.

HccnenoBanue cTpoeHus U CBOMCTB KHUPOB.




Pemenue pacueTHbIxX 3amau.

23 Pematot 3aganus EI'D.
Brimmonnenune tectoBbIX 3amanuii EI'D.
Pa3nesn 6. AMHHOKHCIOTHI (3 4.)
AmuHOKuCH0TH. CBOMCTBA aMUHOKUCIOT. bronoruueckue

24 N3y4aroT aMHHOKHUCIOTBI, UX

(GyHKINN aMUHOKHUCIIOT.

CTPYKTYPY, QYHKLIHHU U TUIIBL

25 Turbl aMMHOKUCITIOT. AM(OTEPHOCTh AMUHOKHUCIIOT.

Ilpakmuueckan paboma
26 KcaHTonpoTenHoBast peakiiusi Ha OSIIKH Pa3HbIX BrInonHsI0T npakTuyecKyo padoTy.

OpPraHU3MOB.
Paznen 7. Beaku — ocHoBa ku3Hu (6 4.)

27 benku. [lentuanas cBs3b. HoMenkinaTypa nenTuuos. W3yuaroT 6enKu, uX CTpyKTypy,
28 Ctpykrypbl 6enKoB. TuIibl GENKOB. byHKIUN.
29 Jlenarypanus u peHaTypaius OelKoB. BEITIOTHSIOT IPaKTHYECKYIO PadoTy.

Ilpakmuueckan paboma
30 HccnenoBanue BemecTB Ha HATMYHE OEIIKOB.

PacTBOpHMOCTB B BOJIE, OPTaHUYECKHX PACTBOPUTEIISIX.
Ilpakmuueckas paboma
OcaxieHue OSJIKOB HarpeBaHUEM U XUMUICCKUMU BoInonHsA0T IpakTHUeCKyo paboTy.
areHTaMu.
31
Paznenenue anb0yMUHOB U TTTOOYIMHOB SMYHOTO OeNKa
METOJIOM BBICATHBAHMSI.
KauecTBeHHble peakiiuy Ha O€NKH.
Pemenne pacueTHsIx 3aaa4.
32 Pemarot 3aganus EI'D.
Brinmonnenue tectoBbix 3aganuit EI'D.
Pa3nen 8. KomnbioTepHoe Moie TMpOBaHHE U BU3yaIN3alHsA
CTPYKTYpBbI 6Momoiexya (34.)
Hcnons3ys MHTEpHET — pecypehl
23 KommproTepHOoe MOJIEITMPOBAHIE U BH3yaTH3aIINs y4arcs CTPOUTH OMOMOJICKYIIBI,
CTPYKTYpbl OMOMOJIEKYNT Ha Pa3HBIX YPOBHSX. HaunHas OT aTOMOB JI0 IOMEHHOU
CTPYKTYPBL.

Ilpakmuueckas paboma

35 BBITTOTHAIOT TIPaKTHYECKYIO padoTy.
3D — monenupoBaHue OETKOBOW MOJIEKYJIBI.

35 PesepBHOE Bpems




11 kaacce

XapaKTepI/ICTI/IKa OCHOBHbIX

Ne Tema ypoka
BU/IOB J1eSITEJIbHOCTH YYALIMXCS
Pa3znen 1. I'eTeponukjinyeckue opraHnyecKkue coeJuHeHMs.
HykJiemHoBbI€ KHCJIOTHI. (7 4.)
1 Opra"nnyeckue MOJEKYJIbl: HyKJIEHHOBBIE KUCIIOTHI.
Oco0eHHOCTH CTPOEHUS U 3HAYEHUE HYKJIIEMHOBBIX
2 N3yyaroT XuMu4eckuii coctas
KHCJIOT.
KJIETKU, UX CTPYKTYPY, PYHKIIHMH.
3 I'enernueckuii Ko,
4 Perynauus MaTpuyHOTO CHHTE3A.
Ilpakmuueckan paboma
BhBINONAHAIOT NPaKTUYECKYIO
5 KauecTBeHHbBIE peakliiy U TypUHOBBIE OCHOBAHUS U
pabory.
octatku ochopnoii kucinotsl B JTHK.
6 Ilpakmuueckan paboma BhINONHAIOT IPAKTUYECKYHO
Crpoenue JIHK. pabory.
Pemrenue 3a1ay mo MoJIeKyIsspHON OMOIOTHH.
7 Pemator 3amanus EI'D.
Brinonnenue tectoBbix 3aganuii EI'D.
Paznen 2. Merab6oausm (8 4.)
8 MeTabon3M - 0OMEH BEIIECTB M SHEPTUH.
9 DTansl YHEPreTUUECKOTO OOMEHa. N3yuaroT 0OMEH BeIIeCTB, dTaIlbl
10 @DOTOCUHTE3, XEMOCHHTES. MeTaboau3Ma, (POTOCUHTE3 U
11 DoTOCHHTE3, XEMOCHHTE3. XEMOCHUHTE3, CHHTE3 OCJIKOB.
12 Cunre3 6eKOB.
13 Ilpakmuueckaa padoma BBINONHAIOT TPAKTUYECKYIO
N3yueHue cBOUCTB xs10poduinia. pabory.
Ilpakmuueckaa padoma
BBINONMHAIOT NPaKTUYECKYIO
14 Paznenenne X1opoguiIoB ¢ TOMOIIbIO OyMaXKHOM
paborty.
Xxpomatorpadumu.
Pemenue 3ama4 mo MoJIeKyasipHO OMOIOTHH.
15 Pemraror 3amanust EI'D.
Brimmonaenune tecToBbIX 3amannuil EI'D.
Pa3nen 3. 'eneTuka 4esioBeka u OMOXUMUS
(3u)
['eneTnka — Hayka 0 HaCJIE€CTBEHHOCTU U U3MEHYMBOCTH.
BBISACHSIOT BIMSIHUE XUMUYECKUX
16 XapakTep HacleZJOBaHUs TPU3HAKOB y YeIOBEKa.

I'emeTnmyeckme OCHOBEI 3/10PpOBBbAI.

BCIIICCTB HA 3J10POBLC YCIIOBCKA.




Bnusnue CpCAbl Ha TCHCTUYCCKOC 3JOPOBLC UCTIOBCKA.

17
I'enoTum 1 310pOBHE YETOBEKA.
Ilpakmuueckan paboma
BoInonHsAIOT IpakTHYECKyIO
18 W3yueHue BIUSHUS XUMUYECKUX JIEMEHTOB U BEIIECTB
pabory.
Ha TEeHETUYECKOe 3/I0POBBE UETOBEKA.
Pasnen 4. T'opmonsbl. ®epmenthl. Buramunbl. (5 4.)
9 Knaccudukanus ropmonos. [Ipumenenre ropMoHOB B N3ygaroT knaccudukaimio
1
MEAMIIMHE U CeTbCKOM XO3SICTBE. TOPMOHOB, MPUMEHEHHUE
TOPMOHOB B MEIMIIMHE U
CEJIbCKOM XO035HCTBE, (DEPMEHTHI,
20 ®epMeHThl. DepMEeHTaTUBHBIC MTPOIECCHl. BUTAMUHBI.
(hepMEHTAaTUBHBIC MPOIIECCHI,
BUTaMHHBI.
Ilpakmuueckan paboma
BoInonHsAI0T MpakTUYECKYIO
21 W3ydeHue KaTamuTHYeCKON aKTUBHOCTH (DepPMEHTOB
pabory.
CIIIOHBI, )KETTYJJOYHOTO COKA.
Ilpakmuueckan paboma
BoInonmHAIOT MpakTUYECKYIO
22 W3ydeHne KaTamuTHYeCKON aKTUBHOCTH (DEpPMEHTOB
pabory.
pa3IUYHBIX PACTCHUH.
Pemenue 3a1a4 o MOeKyasspHONH OMOJIOTHH.
23 Pemarot 3amanus EI'D.
Brinonnenue tectoBbix 3aganuii EI'D.
Pasnen 5. [Ipo6JeMbl OMoXuMUYecKoi Ixkoaorum (3 4.)
Y AHTpOTIOT€HHbIE OMOAKTUBHBIC BEIIECTBA U MTPOOIIEMBI AHaNM3UPYIOT aHTPOIIOTEHHBIE
XUMHYECKOTO 3arpsi3sHeHUs] Onocdepsl. OMOAKTHBHBIE BEIIECTBA U
pOOJIEMbI XUMUYECKOTO
3arpsi3HeHus: ouocdepsl,
DKOJIOrHYecKu 0e30IacHbIe CIIOCOObI BO3ACHCTBUS Ha
AKOJIOTMUYECKU Oe30MacHbIe
25 pa3IUYHbIE BU/IbI )KUBOTHBIX, PACTCHUIN U
CrocoObl BO3CHCTBHS Ha
MHUKPOOPTaHHU3MOB.
pa3IMYHbIE BUJIbI )KUBOTHBIX,
pacTeHui 1 MUKPOOPTaHU3MOB.
Ilpakmuueckan padoma
BhBINOAHAIOT NPaKTUYECKYIO
26 | M3yueHue BIUSHUS XUMHUECKHX JIEMEHTOB Ha OPraHU3M
pabory.
YenoBeKa
Pa3nen 6. Buoxumusi u MmeaunuHa(s 4.)
- ®u3noaornyecKasi ¥ maToJIOTHIecKasi poJib HEKOTOPBIX BBISBISIOT pOJIb XUMHUECKUX
AJIEMEHTOB B OpraHu3Me. buoHeoprannyeckas Xumusi. 3JIEMEHTOB M UX BEILIECTB B
28 CoenuHeHus METAJJIOB B OPraHU3MeE YeJI0BEKa. JKUBBIX OpraHHU3Max.




COI[Cp)KaHI/Ie MCTAJJIOB B KOMIIOHCHTAX KPOBU 3I0POBOI'O

YeoBeKa.
29 buonornueckue pyHKIIMU METALIONPOTEHHOB.
Ilpakmuueckan paboma
BBINONMHAIOT IPaKTUYECKYIO
30 BrisiBnienne Heocrarka v M30bITKA HOHOB METAILIOB Ha
pabory.
OpTraHHU3M YeIOBeKa.
3 Ilpakmuueckan paboma BBINONHAIOT IPAKTUYECKYHO
1
Uzyuenue cocraBa npemnapara «Depporiexcy. padory.
32-

34

PesepBHOE Bpems
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