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1. TTosicHUTEIbLHAA 3AMMCKA

Pabouas mporpamma cocTaBieHa Ha OCHOBE IIpOrpamMmbl yueOHOro kypca «buoxumus»,
aBTopsl: A.C. Konnues, A.Il. Konnuesa.

buoxumust  siBsiercst  0a30BOI  COCTAaBIISIIOIICH COBPEMEHHOW  (DM3HKO-XUMUYECKOU
O6uonoruu. YueOHslil Kypc « BHOXUMHS MO3BOJISIET HE TOJIBKO PACIIUPUTh U CUCTEMAaTU3UPOBATh
3HAHUS yYaluxcsi O CTPYKType U (PYHKIUSAX OCJIKOB, HYKJIEHMHOBBIX KHUCIOT, YIJICBOJOB U
JIMIKJO0B, OJIY4YEHHbIE B Kypcax oOIiel OMOJIOTMU U OPraHNYeCKON XUMHH, HO U IIO3HAKOMMUTB C
COBPEMEHHBIMH JOCTHKEHUSMU U NIEPCIIEKTUBHBIMU HAIIPABJICHUSMU PAa3BUTHS 3TOU HAyKH.

B mporpammy yueOHOro Kypca BKIJIIOYEHBI pa3Jiesibl, KAcaOLIMECs XapaKTepUCTHKH
OCHOBHBIX KJIACCOB COCIMHEHUH, BXOASIIUX B COCTAB XKHBOW MaTepHH, U IIPOLIECCOB UX OOMEHa,
a TaKKe Takue BaKHEWIIMe pa3zienbl OMOXMMMHU, KaK (PepMEHTHl, BUTAMUHBI, TOPMOHBI U Jp.
OMHOBpPEMEHHO B MpOrpaMMe MPETyCMOTPEHO O3HAKOMJICHHE YUYAIIUXCS C OMOXUMHUYECKUMHU
OCHOBaMH Ba)KHEMILINX MOJEKYJSPHO-OMOIOrMYECKUX MPOLECCOB (PEIIMKALNU, TPAHCKPUIILIUU
U TPaAHCIALMK), MYTAX COXPAHEHUS M IBOJIOLUM I'€HOMOB YEJIOBEKAa, )KUBOTHBIX M pPacTEHUIL.
[Tporpamma y4eGHOTr0 Kypca HachllieHa O0JIbLIIMM KOJIMYECTBOM J1a00PaTOPHBIX U IPAKTUYECKUX
pabot. MHorue BOIpPOCHI, BKJIIOUEHHbIE B JaHHBIM Kypc, HE pacCMaTpUBAIOTCA B IIKOJIbHOMN
porpaMMe Win u3y4aroTcs (pparMeHTapHo.

Henu yuebHoro Kypca:

- pacmHpuUTh M CHUCTEMATH3MPOBATH 3HAHHS YYAIIUXCS O CTPYKType W (YHKIHUAX OEJIKOB,
HYKJIEMHOBBIX KHCIIOT, YTJICBOJIOB U JIUIUAOB, MOJyYEHHBIE B Kypcax oOmield OMOJIOTHU H
OpraHN4eCKOM XMMHH;

- TI03HAKOMUTb C COBPEMEHHBIMH JOCTHKEHUSIMHU M IEPCHEKTUBHBIMHU HaIpPaBICHUSIMU
pa3BUTHsI OMOXUMUHU.

3ajaun yuyeOHOTrO Kypca HampaBieHbl Ha CO3/laHUE YCJIOBUH Juid (OPMHUPOBAaHUS U
Pa3BUTHS Y YIEHUKOB:

- TEOPETUYECKUX 3HAHUH U MPAKTUYECKUX YMEHUI B 001acTh OMOJIOTHYECKOTO SKCIIEPUMEHTA,
MTO3BOJISIFOIIMX MCCIIE0BATh SIBJICHUS PUPOIBL;

- MHTepeca K M3y4eHHUIO0 OMOJIOTMH U MPOBEIEHUIO IKCIEPUMEHTA; - YMEHHUSI CaMOCTOSITEIbHO
npuoOpeTaTh U MPUMEHATh 3HAHUS.

1. MecTo yueGHOr0 Kypca B y4eOHOM IJIaHe.

VY4eOHblii kypc «buoxumus» BKIIOYEH B KOMIIOHEHT OOpa30BAaTENIBbHOTO YUPEKIEHUS
y4yeOHOro IuUIaHa cpenHero oomiero obpaszoBanus. CornacHo y4yeOHOMY IulaHy paboyast
nporpaMma npejmnojaraeT o0ydenue ydammxcs B 11 kiacce u3 pacuera 1 yueOHbIN yac B HE/IEIO;
34 gaca BTOA.

[Tporpamma yuebHoro npeameta «buoxumus» peanusyercs Ha 6a3e 1ieHTpa «Touka pocray
€CTeCTBEHHOHAYYHOH M TEXHOJIOIMYECKOH HalpaBIeHHOCTEH, pa3paboTaHHBIX B COOTBETCTBUHU C
TpeOOBaHUSAMH 3aKOHOJATENbCTBA B cdepe oOpa3oBaHus M C Y4YETOM PpEKOMEHJAIUH
denepanbHOTO onepaTopa yueOHOro npeamera « XuMus .

Hcnonb3oBanue obopynoanus «Touka poctay npu peanuzanuu aanHoi OIl mosBonser
CO3/aTh YCIIOBUSI:

* ISl pacIIMPEHUs COAEPKAaHUS IKOJIbHOTO XUMUYECKOT0 00pa3oBaHus;

* NI TIOBBIIIEHMS] TMO3HABATEJIbHOW AaKTHMBHOCTH OOYYaIOIIUXCS B €CTECTBEHHO-HAyYHOU

obnacru;



* JUIS Pa3BUTHS JUYHOCTH peOEHKA B TMporecce OOY4YeHUs XHUMHH, €r0 CIOCOOHOCTEH,
(GbOpMHUPOBaHUS U YIOBJICTBOPEHHSI COIIMATBHO 3HAYUMBIX HHTEPECOB U MMOTPEOHOCTEH;

* I pa6OTBI C OI[apéHHLIMI/I IIKOJIbHUKaMH, OpraHnu3aliy UX PasBUTHA B PA3JIMIHBIX o01acTIx

00pa3oBaresbHON, TBOPUECKOU JEATETbHOCTH .

I11.Ilnannpyemble pe3yabTaThl.

Juynocmmuule pezyiomamoi:
- bopMmnpoBaHME BCECTOPOHHE 06pa3oBaHHOM, MHNLMATMBHOM M yCNeLwHOoW IMYHOCTH, obagatoLlei
CUCTEMOM COBPEMEHHbIX MMPOBO33PEHYECKUX B3TNAA0B, LEHHOCTHbIX OPUEHTALNN,

(dbopMUpOBaHHE HICHHO-HPABCTBEHHBIX, KYJIBTYPHBIX U 3THYCCKUX MPUHIIUIIOB U HOPM
ITOBEJICHMUS;

OCO3HAHHE 3HAYMMOCTH M OOIIHOCTH IMI00ATBHBIX TPOOJIEM YeTIOBEUECTBA;

3HAHUC OCHOBHBIX HpI/IHI_II/IHOB nu HpaBI/IJI OTHOLICHUS K )KPIBOﬁ HpHpOIIe, OCHOB 3I[0pOBOFO
o0pas3a )XKH3HH U 3I0pOBbECOCPETAOIINX TEXHOJIOTU;

peanu3aliysi yCTaHOBOK 3/J0POBOTO 00pa3a jKU3HHU;

Cq)OpMHpOBaHHOCTI) IIO3HABATCIIbHBIX I/IHTepeCOB 1 MOTHUBOB, HaHpaBJIeHHI)IX Ha 1/13yqu1/Ie
JKUBOM TPUPOJBI; MHTEIJIEKTYyaJbHBIX YMEHUH (JI0Ka3bIBaTh, CTPOUTH PaCCYXKIEHUS,
aQHAJIM3UPOBATh, CPABHUBATD, JI€JaTh BHIBOJIBI H JIP.); 3CTETHYCCKOr0 OTHOIICHHUS K )KUBBIM
00BEKTaAM.

Memanpeomemmboie pezyiomamol:

OBJIQJICHUE COCTABISAIOIMMH MCCIIEIOBATEIbCKON U IIPOCKTHOU JIEATEIBHOCTH, BKIIIOYAs
YMEHMSI BUJIETh IPOOJIEMy, CTaBUTh BONPOCHI, BHIABUIATh THIIOTE3bI, 1aBATh ONPEACICHUS
HOHATUAM, KIacCU(PHUIMPOBATh, HA0II01aTh, IPOBOAUTH 3KCIIEPUMEHTHI, AETIaTh BHIBO/IbI
U 3aKJIIOYEHUS], 0OBSCHATD, JOKA3bIBATh, 3aLUIIATh CBOU UJIEH;

yMeHue paboTaTh C pa3HbIMU HCTOYHMKAMU HH(OpPMAIMM: HAXOAUTh HH(GOpPMALMIO B
pas3IMYHBIX UCTOYHHKAX (TEKCTe yueOHHKa, HAyYHO-TIOMYJIAPHOMN JUTEpaType, CIoBapsax U
CIpaBOYHHUKAX), aHAIM3UPOBAaTh W OICHHMBATh HH(MOPMAIHMIO, TPEOOPa3OBHIBATH
uHpOpMaLIMI0 U3 OAHON (OpPMBI B JIPYT'YyIO; COXpaHSATh, IepelaBaTh U NPEACTaBIAThH
uH(pOpMalLlMI0O B BHJE TMPE3EHTAMM C I[OMOLIbI0 TEXHUYECKHX CPEACTB U
UH(POPMALIMOHHBIX TEXHOIOTUH;

CIIOCOOHOCTh BBIOMpaTh IE€JIEBbIE M CMBICIOBBIE YCTAaHOBKM B CBOUX JEHUCTBUAX U
IIOCTYIIKaX II0 OTHOLIEHUIO K >KMBOW IPHUPOJIE, 3J0POBBI0 CBOEMY M OKPYXKAIOIIUX;
yMEHHUE aJCKBATHO HCIIOJIB30BATh PEYEBBIE CPEACTBA I JUCKYCCHUM U apryMEHTAllUU
CBOEH MO3UIMHU, CPAaBHMBATh Pa3HblE TOYKH 3PEHMS, apryMEHTHPOBATh CBOK TOYKY
3peHMs], OTCTauBaTh CBOIO TO3ULUIO, YMEHUE OLEHUBATH C MO3HULMKI COLMAIBHBIX HOPM
CcOOCTBEHHBIE TOCTYIKU U TIOCTYNKHU APYTUX JIOJEH;

yYMEHHUE B3aUMOJEWCTBOBATh C JIIOJbMH, PAaOOTaThb B KOJJICKTHBAX C BBIMOJIHEHUEM
Pa3INYHBIX COLUANIBHBIX POJIeH, IPEACTaBIATh ce0s, BECTU AUCKYCCHIO U T.II.

IV. IIpenmeTHBbIe pe3yJbTaThI:

NIOHWMaHHUE POJIM €CTECTBEHHBIX HAYK B PEIICHUH COBPEMEHHBIX NMPAKTUYECKUX 3a/au
YeJI0BEUYECTBA U INI00ATBHBIX TPOOJIEM; TIPEACTAaBICHNE O COBPEMEHHON HAYYHOH KapTHHE
MHpa U BJIaJIeHHE OCHOBAMU HAyYHBIX 3HaHUH (TeOpuil, KOHIETIUH, TPUHIUIIOB, 3aKOHOB
1 0a30BbIX MOHATHI);

yMeHue paboTaTh ¢ pa3HbIMU UCTOUHUKAaMU MH(OpMaIy;

YMEHUE BBLIEIATh, ONUCHIBATH U OOBSICHATH CYIECTBEHHBIE MPHU3HAKH OOBEKTOB M
SIBIICHHIA,



— BBIICJICHHE CYIICCTBCHHBIX TPU3HAKOB OHUOJOTMUYECKUX OOBEKTOB (OTIMYUTEITHHBIX
MPU3HAKOB JKUBBIX OPTaHU3MOB; KJIETOK U OPTaHU3MOB PACTCHHIA, )KUBOTHBIX, TPHOOB U
OakTepuii, OpraHM3Ma YeJIOBEKa);

Kpome Toro, oOyuaromuecs: TOMHKHbBI BIAJIETh CISAYIOIIMMU KOMIIETEHTHOCTSIMU B 00J1aCTH
UCIOJIb30BaHUsl MH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA: KOMIIETEHIIMH B cdepe
NEPBOHAYAILHOTO WH(POPMALIMOHHOTO TTOUCKA:

—  BBIAEJATH KJIIOUEBbIE CJIOBA JJIs1 THOPMAIMOHHOTO TIOUCKA;

—  CaMOCTOSITeNIbHO HaXOJIUTh UH(POPMAIUIO B HUH(GOPMAITMOHHOM MOJIE;

— OpraHM30BaTh MOKUCK B ceTH HTEPHET C MPUMEHEHUEM PA3ITUIHBIX TOMCKOBBIX

MEXAHU3MOB; TEXHOJOTUYECKHE KOMIIETEHIUU:

— COCTaBJIATH IJIaH O0OOLICHHOTO XapaKTepa;

— TepeBOAUTHh UH(OPMALIHIO U3 OJHOU (HOPMBI IPEACTABICHUS B APYTYIO;

— UCHOJb30BaTh 0A30BbIE U PaCIIMPEHHBIE BO3MOKHOCTH HH()OPMALIMOHHOTO MTOKUCKA B
cetu VIHTepHET; NpeAMETHO-aHATUTHYECKUE KOMIETCHIINH:

—  BBIJICISITH B TEKCTE TJIABHOE;

— aHaAJM3UPOBATh UHPOPMALIHIO;

—  CaMOCTOSITENILHO JIeNaTh BHIBOJBI H 0000IIEHUS HA OCHOBE MOJTYyYeHHON HH(OpMaIny;
OTIEpPAIMOHHO-/IeATEeIbHOCTHBIE KOMITETEHITUH:

— OTCTauBaTh COOCTBEHHYIO TOUKY 3pEHHUSI.

B pesynbrare 00ydueHus: 00y4aronuics HayYnTcs .

— XapaKTepu30BaTh (OMUCHIBATH) OCHOBHBIE YPOBHU OPraHU3AIMH KUBOM MPUPOABI, HX
KOMITOHEHTBI, ITPOLIECCHI U 3HAYCHHE B MPUPOJIEC; MOHATHE «OUOCHCTEMAY;

— TMPUMEHSTH 3HAHUS 10 OMOIOTHH TSl JOPMUPOBAHUS KAPTHHBI MUPA; JOKA3aTCIIbCTBA
€MHCTBA OPraHU4ECKOro MUPA;

— BIIAJETh YMEHUSIMHU CPAaBHUBATD, JOKA3bIBATh; BHIWICHSATH OCHOBHBIC UJICH B Y41€OHOM
MaTepuae

OO0yyaronuiicst HOJIy4MT BO3MOKHOCTh HAYYUTHCH!

— ObvsacHaAmb poib OUOIOCULECKUX MeOpUll, 2Unome3 8 hoOPpMUPOBAHUU HAYYHO2O0
MUPOB033peHUs — Hocum 060owarowuill xapakxmep u 6xk104aem 6 cebs ciedyrouue YMeHus:

v’ BBIZEJATH 0OBEKT GHOIIOTHYECKOTO UCCIIEA0BAHMS U HAYKH, H3YyJarolie JTaHHBIIA
00BEKT;

OTIIMYATh HAyYHbIE METO/IbI, HCIIOJIb3yeMbI€ B OMOJIOTHH;

OTIpEEINATh MECTO OMOXUMHUH B CUCTEME €CTECTBEHHBIX HaYK;

000CHOBBIBATh €IMHCTBO OPTAHUYECKOTO MHPA;

BBIJIBUTATh TUIIOTE3bI U OCYILIECTBIIATH UX IPOBEPKY;

OTJINYATh TEOPHUIO OT FMIOTE3bI;

OOBSACHATH OTPHUIATENFHOE BIUSHUE alKOTOJIsl, HUKOTHHA, HAPKOTHYECKUX BEIIECTB Ha

pa3BUTHE 3apOJIbIIlIa YEJIOBEKA; BIMSIHIE MyTareHOB Ha OpraHU3M 4eJIOBEKa,

HKOJIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI;

Haxo0JIUTh UH(POPMAIIHUIO O OMOJIOTHUYECKUX 00BEKTaX B PA3TMUYHBIX HCTOYHUKAX

(Y4eOHBIX TEKCTaX, CIPABOYHHUKAX, HAYYHO-TIOMYJISPHBIX U3/IaHUSAX, KOMIIBIOTEPHBIX

0a3ax naHHBIX, pecypcax HTepHET) U KpUTUYECKH €€ OLICHUBATD.

— ObvacHAmMb ponb 6UOI02UYECKUX Meopull, Uoetll, NPUHYUNOS, 2UNome3 8 popmMuposarHuu
COBPEMEHHOU eCMeCmME8eHHO-HAYYHOU KAPMUHbL MUPA — HOCUM UHMESPAMUSHbILL XapaKkmep u
eKIOUaem 6 cebs credylouue YMeHus:

v oTiInYaTh OMOJOTHYECKUE CHCTEMBI OT 00BEKTOB HEXKUBOM MTPUPOIHI;

v’ CpaBHUBATh OHOJIOTHYECKUE OOBEKTHI (XUMUYECKHI COCTAB TEJ KUBOU M HEXKHUBON
MIPUPOIBI) U JIENaTh BBIBOJIbI HA OCHOBE CPaBHEHNS,

v’ pemiark 3J€MEHTapHbIe OMOJIOTHYECKUE 3a/1aUH;

NS NENE NN
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— Hcnonvzosams npuobpemennvie 3HAHUA U YMEHUs 8 NPAKMUYLECKOU 0esAmenlbHOCmU U
HOBCEOHEBHOU IHCUSHIL:
v’ OLIEHHWBATh 3THYECKUE ACTICKThI HEKOTOPBIX MCCIICIOBAHHI B 00JIACTH OMOTEXHOJIOTHI
(KJIOHMpPOBaHUE, UCKYCCTBEHHOE OIUIOJJOTBOPEHHUE).

IV. IIpomexkyTOUHAsI aTTeCTANMSA YJaAIIUXCS KJlacca 1o MPEeIMETY MPOBOIAMUTCS B ariperie
B (hopme ararHoCcTHYECKON pabOTHI.

V. Conep:kanue y4ueOHOro Kypca

11 knace

HyxkyienHOBbBIE KHCJIOTHI 1 UX 00MeEH

Hcropust OTKpBITUS M U3Y4YEHUS HYKIEHMHOBBIX KHUCJIOT, MX XHMHYECKHUH COCTaB.
XapakTeprCcTHKA TyPUHOBBIX U MUPAMHUINHOBBIX OCHOBAHHIA, \BXO/SIIIUX B COCTAB HYKJICHHOBBIX
kucaoT. Tunel HykiienHoBbIX KUCJIOT. Pazmuuua JIHK m PHK mo cocraBy riaBHBIX a30THCTBIX
OCHOBaHWH, MEHTO3aM, MOJCKYJSIPHOU Macce, JOKAIM3alud B KIeTKe M (QyHKIusM. [ TaBHBIA
MOCTYJIaT MOJIEKYJISIPHOM OMOJIOTHH.

Crpyxrypa u ¢pyakunu JJHK. Conepxanue JJHK B oprannsme u mokanu3ams ee B KIETKE.
Mogens JIx. Yorcona n @. Kpuka. KoMIiImmMeHTapHOCTb a30TUCTBIX OCHOBAaHHUW M €€ 3HAaYCHUE
JUTS BOCTIPOU3BENICHHSI CTPYKTYphl TeHOMOB. Ctpoenue xpomatuna. Mytanuu B JJHK u daxTopst
uXx BbI3bIBarole. HacnencrBenHblie 3a001€BaHus.

PHK, wux xnaccudukamus (TPHK, pPHK, wPHK Bupycusie PHK) CpaBuutensnas
xapaktepuctuka BugoB PHK mo ux crpykrype u dyHkimsam.

Mexanusm OuocunTe3a (permukanuu) JIHK. depmentsl u  OenkoBble (aKTOPHI,
yuactByronme B perumkanuu JJHK. buocunTes PHK u ee perynsiuus y npokapuoT ¥ 3yKapHoOT.
OOpaTHas TpaHCKPUIILMS U €€ 3HaYEHUE JUIsl CYLIeCTBOBaHUS BUPYCOB. [loHsITHE O reHeTnYecKoit
uHXeHepuu. [IpuHIUOBI W CTpaTeruu MOJIEKYJISIPHOTO KJIOHHMpoOBaHMs. JlocTmkeHUs W
NEePCIEKTUBBI MOJIEKYIISIPHON OMOTEXHOJIOTHH.

Pacniap m 6mocuHTeE3 0CJIKOB

Pacman ©OenkoB. ®depMeHTHI, OCYIIECTBISAIONMME pacmaa OenkoB. Metabonu3m
aMUHOKHCIIOT. [lepBUYHbBIE U BTOPUYHBIE aMUHOKHCIIOTBHI.

buocunTte3 OenkoB. MaTtpuynas cxema 6uocunTesa 6enkoB. Ctpoenue pudocom. Cocras
POKAapUOTUYECKHUX M dyKapuoTHueckux pudocom. Koa 6enkoBoro cunTesa.

YraeBoabl U nX 00MeH

Knaccudpukanusa yraeBonoB. IlpocTtsle yriaeBoabl M uX mpeacraButenu. ClloKHbIE
yraeBosl. Jlucaxapuael. [lonucaxapupl, UX CTpyKTypa U npeacTaBuTen. OyHKINH yTI€BOAOB.
['MuKonpoTENHBI KaK JETEPMHUHAHTHI TPYIIT KPOBHU.

Oo6wmeH yrneBoos. ITytu pacnana monucaxapunos. 'miukonu3. CnupToBoe OposkeHHe.
JlelicTBUE 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

Cunte3 yraeBooB. [loHsATHE 0 TEpBUYHOM OMOCHHTE3€ YIIIEBOJIOB.

JIMnmuabel 1 BX 00MeH

OObmas xapakTepucTuka U knaccupukanus unuaoB. CTpyKTypa U QYHKIIUH JIUIIHAOB.
Pounb munuioB B moctpoeHnu 6uoiornueckux memopan. CTpykTrypa u GyHKIIUHU JTUTIOIIPOTENHOB.

O6men xupoB. Pacmaj >KMpPOB M OKHMCIEHHE BBICHIMX >KUPHBIX KHCIOT. MeXaHu3M
OMOCHHTE3a BBICIINX KUPHBIX KUCIOT. Hapyienus B oOMeHe sxupoB. OKUpEeHUe U ero MPUIHHEIL.



Bocku, ux crpoenue, ¢pynkiuun u mpeacraButenu. Crepuapl, Cteponbl. CTpoeHHe u
(GYHKIIUHA CTEPOUJIOB.

®ocdonunuasl. buonoruueckas poib GpochoaunuaoB.

I'opMOHBI U HX PoJIb B 00MeHe BellecTB

Knaccudukanus ropmonoB. CtepouaHble TOPMOHBL. MeXaHU3M JEHCTBUS CTEPOUIHBIX
TOPMOHOB.

[TenTuaable TOPMOHBL. MEeXaHU3M JIEHCTBUS MENTUAHBIX TOPMOHOB. CaxapHblii 1uabeT u
€ro BUJIbL.

IIpoune rOpMOHBI, X CTPYKTypa M MexaHu3M AeucTBus. [IpuMeHeHHe TOpMOHOB B
MEJMIIMHE U CEJIbCKOM XO3sICTBE.

B3aumocssi3b u perysinusi o0MeHa BemecTB. IIpo6iaeMbl OnMoxXxumMmnyeckou
IKOJIOTHH.

OOu1re mpeacTaBIeHNs O B3aMMOCBSI3M OOMEHa BEIIeCTB B KiieTKe. [IoHsATHE 0 KITF04YeBbIX
MeTabonuTax.

B3anMocBsi3p 0€1KOBOTO M HYKJIEMHOBOTO 0OMEHAa, 3HAYCHHE PETYJIATOPHBIX OCIIKOB.

B3aumocBsi3p yrieBogHOro u 0eaxkoBoro oomeHa. Poib NMMpOBUHOTpaIHONW KHUCIOTHI U
nukina Kpebca B 3Toil B3auMocBsizu. B3anmmocBs3p oOMeHa YIJIeBOAOB W JIMIUIOB. YPOBHU
perynsiun oOMeHa BEeIeCTB: KIETOYHbIH, OpraHU3MEHHBIN U MOMYJISIIHOHHBIN.

DKoJI0ro — OMOXUMHUYECKUE B3aMMOJICHCTBHS c y4acTHUEM
pa3IMYHBIX ~ TPYII OPraHU3MOB: MUKPOOPTaHU3MOB, TPUOOB, BBICIIUX PACTECHHH, )KUBOTHBIX.
Toxcunbl pacteHuil. HakornneHue u uCnoib30BaHUE JKUBOTHBIMU BTOPUYHBIX METa0OIUTOB
pacTeHuM.

AHTpOIOreHHble OMOAKTHBHBIE BELIECTBA U MPOOJIEMbl XMMHMUYECKOTO 3arps3HEHHS
ounochepsl. DKoorHuecKu 06e30MacHbIe CIIOCOOBI BO3/ICHCTBUS HA Pa3IMIHBIC BUJIBI )KUBOTHBIX,
pacTeHnii, ¥ MUKpPOOPTraHU3MOB.

Cnncok J1abopaTtopHbIX padoT
1. KayecTBeHHbIE peakliiy Ha AMUHOKUCIIOTHI U OEJIKH.

2. O0HapyxeHne OCIIKOB B OMOJIOTHYECKHX 00BEKTAX U UX JICHATypaIus. BiIusHue XUMHYECKUX
peareHTOB Ha CBOWCTBA OEJIKOB.

3.KaranuTtuueckas akTUBHOCTh ()EPMEHTOB B TKAHSX

4.BnusiHue Ha aKTUBHOCTbH (DepMEHTOB Temrneparypsl, pH

5. Butamun C. KauectBeHHast peakuus. Paspymenue Butamuna C mpu oOpaboTke MpOAYKTOB

MUTaHUS

6.Pacienyienue 0enkoB MoJ AelcTBUEM (PEPMEHTOB KENyI0YHOTO COKa

7. KauecTBeHHasl peaklys Ha YIJIEBObI

8.KauecTBeHHbIE peaklIMi Ha TOPMOHBI



V1. TemaTu4ecKuil mjiaH

Ne Tema KonunuectBo W3 Hux Ha
n/n 4acoB IIposepounsie | KoHTpoibHBIE
paboThI paboTsI
1 HyxknenHnoBbIe KUCIOTHI U UX 9
o0OMeH
2 Pacriag u 6nocuuTres OenKoB 4 1
3 YrieBoasl M X 0OMEH 4 1
4 JIunuaer 1 ux oOMeH 6
5 ['opMOHBI 1 UX POJIL B OOMEHE 3 1
BEIICCTB
6 B3aumocBssi3p 1 perymsiuus 9 1
obmena BemecTB. [Ipobiiemsbl
OMOXMMHUYECKOHN SKOJIOTUI
34
VII. KajenaapHo - TeMaTH4YeCcKoe NJIAHHPOBaHHE
Ne Kon-so| Jara | Koppeknusi| Ilpume | DiexkTpoHHOe
Tema 4yacoB YyaHHe | CONMPOBOKIEHUE
ypoka ¢
HCIOJIb30BAHHEM
o0opynoBanusi
«Touxku Pocra»
BBenenne 3
1. Buoxumust - KOMIUIEKCHAs HayKa 1
2. 3HaueHue OHOXUMHUHU [UIsI Pa3BUTHUSA 1
OMOJIOTHH, MEIUIIMHBI U IPYTHX
oTpaciei HayKu
3. Metonanl OMOXMMHUYECKUX 1
HCCIEA0BAHUMN U UX XapaKTEPUCTUKA
XHMHYEeCKHUI cOCTaB OPraHu3MoOB U ol1ee 6
NnoHsiTHe 00 0O0MeHe BellecTB U JHEPruH B
JKHBOM NIpUpoae
4. buorennbie 31eMEHTHI 1
5. Makpo — 1 MHUKPORJIEMEHTBHI. 1
6. 3aKOHOMEPHOCTH  PacIpOCTPaHCHUS 1
3JIEMEHTOB B )KMBOU IIPUPOJE.




buoreoxumuyeckuii KpPYroBOpPOT
BEIIECTB B IIPUPOJE

buonornuecku aKTHUBHBIC

COCAUHCHUS, UX POJIb B ) KU3HU
YECJI0BCKa

buonornyecku akTUBHEBIC COCIUHCHMUA,
HX POJIb B )KU3HHU

KHNBOTHBIX U paCTeHI/Iﬁ

Beaxn

12

10.

Pomp  OenkoB B MOCTPOEHUH U
(YHKIIMOHUPOBAHUH KUBBIX CUCTEM

11.

AMUHOKHUCIOTHBIM COCTaB M CIOCO0 MX
CBsI3M B OEJIIKOBOW MOJIEKYIIE.

12.

KauecTBeHnbIe pC€aKknuu Ha

AMUHOKHCJIOTHI U O€IKU
IIpaktnueckas Ne 1. KauecTBeHHbIE peaky
Ha AMUHOKHCJIOTHI ¥ OEJIKH.

M1

Hcnonw3oBanue
IATYUKOB
Po6ukJIao,
1a00paTOpHBII
Ha0Op PEaKTHUBOB

13.

Ilenrtn bl

14.

[IpupoaHbIe TENTUABL.

15.

XHUMHUYECKUHM CHHTE3 INCIITHJ0B
3alaHHOI'0 CTPOCHUS U BO3BMOXKHOCTH UX
IMPUMCHCHHA

16

CrpyKTypa OeJIKOBBIX MOJEKYII.

17

Oo6napyxeHue OenKkoB B
Ouoyornyeckux  OOBEKTaX W HUX
JeHaTypalus. BiusHHe XHUMHYECKHX
pEareHTOB Ha CBOWCTBA OEJIKOB.

Hcnonb3oBanue
IATYNKOB
PoOukJIad

18

Homenknarypa ©  KJIacCH(UKaIHS
O€EJIKOB

19

OyHKIMOHANbHAS — KjIaccuuKaius
0eNIKOB U XapaKTEepUCTHUKA OTAEIbHBIX

TPy

20

benkn xak
JIETOKCUKAHTHIKCEHOOMOTUKOB B

OpraHusme

21

DBoaronus 0EIKOB

DepMeHTHI

22

Paznoobpasue KaTAIUTUYECKHU

AKTUBHBIX MOJICKYJI

23

Poip oTedyecTBEHHBIX B

Pa3BUTHUHN SH3UMOJIOTUA




24

[lonsTue 0 cyOCTpaTHOM U
AJIOCTEPUYECKOM LIEHTPAX B MOJICKYJIe
bepMeHTOB

25

[Tonsitue o kopepmeHTax

26

MHoxecTtBeHHbIE (HOpMBI (HEPMEHTOB H
ux (yHKIMOHATIBHOE 3HaueHUe
MEIUIUHBI, TEHETHKH, CeJCeKIUU U
MOHHUTOPHHTA OKPY)KAIOIIEH Cpe/Ibl

27

Mexanusm  J€WCTBUS  (DEpMEHTOB.
®epMeHT — cyOCTpaTHbIE KOMILJIEKCHI.

28

AKTHBaATOPBI u UHTHOUTOPBI
DepMEHTOB.

[Ipaktuueckas pabora Ne3 Biusinue Ha
AKTUBHOCTH ()EPMEHTOB TEMIIEPATYHI,
pH

Hcnonp3oBanue
JIaTYNKOB
Po6ukJIao:
temneparypsl, pH

29

Howmenxkiarypa 1 KJIacCU(pUKAIUS
dbepMeHTOB

30

HpOMI)IHIJIeHHOG IMMOJIYYCHUE u
IMPAKTHUYCCKOC UCITIOJIb30BAHUC

dbepMeHTOB

ButaMuHbI 1 HEKOTOPBIE, APyrue
OMOJIOrHYeCKM aKTHUBHLIE
coeINHEeHUus

31

I/ICTOpI/Iﬂ OTKPBITHA BUTAMUHOB U UX
POJIb B IMTAHUH YC€JIOBCKA U ) KUBOTHBIX

32

Poap BUTaMHHOB B IMTaHUU YE€I0BEKA U
KHUBOTHBIX

33

’KupopacTBopruMBbIE BUTAMUHBI
BonopactBopumblie BUTAMUHBI

34

[IpakTuueckas pabora Ne4. Butamun C.
KauecTBennas peakuus. Pazpymenue
ButamuHa C npu o0paboTKe NpoayKTOB
NIUTaHWS

Hcnonbp3oBanue
TATYUKOB
PoOukJIao

35

HpOMe)KYTO‘IHaSI arTeCTanus




