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JlaHHast mporpaMma peain3yeTcs ¢ UCIOJIb30BAHUEM
o0opynoBaHus eHTpa «Touka pocTay

IIpeomemmuvie pe3yarbmamovl 0C60CHUSL _00PA308AMETbHOU
npozpamnmbsl

— XapakTepu3oBaThb HMHIWBHUJyaJbHOE pa3BUTHE OpraHu3Ma (OHTOTeHe3),
o0pa3oBaHME TMOJIOBBIX KJIETOK, OTUIOJOTBOPEHUE M BAKHEWIINE dTalbl OHTOTEHE3a
MHOTOKJIETOYHBIX;

— OOBSICHATH MPUPOJY YCTONIMBOCTH HOPMAITLHOTO OHTOTEHE3a;

— IPUBOJUTH MPUMEPHI MPUCTIOCOOICHUN Y paCTEHUHN U KUBOTHBIX.

— WCHOJB30BaTh 3HAHUS IO OJKOJIOTUU MJI ONTUMAIbHOW OpTaHH3aI|H
00pb0Obl ¢ WH(DEKIUOHHBIMH  3a00JI€BAaHUSIMHM, BpPEIUTEISAMU JOMAIIHETO U
npuycageOHOro X035 CTBa;

— TIONB30BaThCS 3HAHUSIMU 1O TEHETUKE U CeNeKIMH JUIS COXPaHEHHS
MOPOJTHOM YMCTOTHI JIOMAIITHUX KHBOTHBIX (COOAK, KOIIEK, aKBAPUYMHBIX PBIO, Kyp U
Ap.);

— co0ro1aTh MPO(UIAKTUKY HACTIEACTBCHHBIX OOJIC3HEH;

— UCHONB30BaTh 3HAHUA 1O TEOPUH DBOJIOUUU IS ONTHUMAIIBHOM
opranu3anuu  OoppObl ¢  HMHQPEKIMOHHBIMU  3a00JCBAaHUSAMH, BpPEIUTEISIMU
JIOMAIITHETO U MPUYyCcageOHOro X03sicTBa.

— HaxOIUTh B TPOSBICHHUIX >KU3HEICATSIBHOCTH OPTaHW3MOB OOIIHe
CBOICTBA KUBOTO U OOBSICHSTD UX;

— XapaKTepHu30BaTh OCHOBHBIC YPOBHH OPTaHU3aINH KUBOTO;

— TOHMMAThb pOJb PEryMSUUU B OOECICYCHUH >KU3HEIEATEIbHOCTH H
OBOJTIOIMU JKUBBIX CHCTEM, a JIJIi 9TOr0 HEOOXOIUMO HAXOJHUTh OOpAaTHBIC CBSI3U B
MPOCTHIX CHCTEMaX M UX POJb B Ipoleccax PyHKIIMOHUPOBAHUS M PA3BUTHS KUBBIX
OpPTaHU3MOB;

— MIEPEYHCIIATH OCHOBHBIE MOJIOKEHHSI KIIETOUHOM TeOpuu;

— XapaKTepHU30BaTh OCHOBHBIC CTPYKTYPHBIC DJIEMEHTHI KIETKU, UX (DYHKIIHH
U pOJIb B KU3HEACITENFHOCTH IEJIOr0 OpraHu3Ma, OCOOEHHOCTH CTPOCHHS KIIETOK
Pa3HBIX [[APCTB KUBBIX OPTAaHU3MOB;

— XapakTepu3oBaTh OOMEH BEIIECTB B KJIETKE U €ro HSHEPreTHYecKoe
o0OecrieueHue;

— XapaKTepu30BaTh MaTepHalbHbIE OCHOBBI HACIEACTBEHHOCTH U CIIOCOOBI
JICJICHUS KIIETOK;

— yYMeTh TIONB30BaThCS MHKPOCKONOM, TOTOBHUTH M paccMaTpHUBATh
MIPOCTEHIIIEe MUKPOIIPETIAPaTHI;

— OOBSCHATH OCHOBHBIE (u3MONOTHYeCKHe (YHKIUU deJIoBeKa U
OMOJIOTUYECKHI CMBICIT UX PETYIISAINN;

— OOBSICHITh OMONOTUYECKHI CMBICI M OCHOBHBIE (DOPMBI pPa3MHOKCHHS
OpPTaHU3MOB;

— pa3nuuaTh OCHOBHBIC (DAKTOPBI CPEIbl M XapaKTePU30BaTh 3aKOHOMEPHOCTH
WX BIIMSHUS HA OPTaHU3MBI B Pa3HBIX Cpe/iax OOMTAHHUS,

— TIOJIb30BATHCS MOHATHSIMH 00 DKOJIOTUYECKOW HHUIE U KU3HEHHOH (opMme,
OuoleHo3e, HKOCHCTEME, OHOreolneHo3e Hu OHOreOXMMHUYECKOM KPYrOBOPOTE,
MPOyIeHTaX, KOHCYMEHTaX U PEAYICHTaX, MUIIEBON MUpaMuIe, MUIIEBHIX LETIsX;

— XapakTepuzoBaTh Ouocdepy, €€ OCHOBHbIE (YHKIIMH U POJb KU3HU B HX
OCYIIIECTBIICHNUH,

— KJIACCU(UIIUPOBATh KHUBBIC OPraHU3MBI TI0 WX POJSIM B KPYrOBOPOTE
BEIIIECTB BBIJCIATH [[EMU MUTAHUS B YKOCHUCTEMAX;



— XapaKTepHu30BaTh IPUYMHBI HU3KOH YCTOMUMBOCTH arpO3KOCUCTEM;

— NPUBOJIUTH NMPUMEPHl U3MEHUMBOCTH M HACIEACTBEHHOCTH Yy pacTeHUil u
KUBOTHBIX U OOBSICHATH MPUYHUHY ITOTO SIBICHUS;

— XapaKkTepHU30BaTh 3aKOHBI HacienoBaHus I'. Menzaens, ux HUTOIOrHYecKue
OCHOBBI, OCHOBHBIE ITOJIOKEHHUSI XPOMOCOMHOM TEOPUU HACIIEICTBEHHOCTH;

— XapaKTepHU30BaTh NPUPOY HACIIEACTBEHHBIX 0OJIE3HEI;

— OOBSCHATH SBOJIIOIMIO OPraHUYECKOro MHUpa U €€ 3aKOHOMEPHOCTH
(cBHUIETENBCTBA HBOJIOLMH, OCHOBHBIE ITOJI0KEHUS TEOPUU €CTECTBEHHOTo oTOopa Y.
JapBuHa, yd4eHHs O BHJE W BHI000pa30BaHWHU, O TJIABHBIX HAalpaBJICHHUIX
sBoronMoHHOTO TIporiecca A.H. CeBepiioBa, TEOpHIO HCKYCCTBEHHOTO 0TOOpa Y.
JapBuHa, METO/BI CENCKIMH U UX ONOJIOTHYECKUE OCHOBBI);

— XapaKTepHU30BaTh MPOUCX0KICHHE U OCHOBHBIE ATAIlbl IBOJIIOLUH KU3HH;

— OOBSACHATH MECTO 4YelOBeKa Cpeau JKUBOTHBIX U JKOJIOTUYECKHE
IPEANOCHUIKY IPOUCX0XKICHUS YETIOBEKA;

— XapaKTepH30BaTh OCHOBHBIC COOBITHS, BBIICIMBIINE YEJIOBEKa U3
KMBOTHOI'O MHpA.

—  XapakTepu3oBaTh  HSKOJIOIMYECKHE  NpoOJEeMBbl,  CTOALIUE  IEpea
4eJI0BEYECTBOM,;

— HaXOJUTh MPOTUBOPEUUS MEXAY ACSATEIbHOCTbIO YEJIOBEKA U IPUPOJION U
IpelaraTh Croco0bl YCTPaHEHHs TUX POTUBOPEUNH;

— OOBACHATH M JOKa3bIBaTh HEOOXOAMMOCTH OEpPEKHOTO OTHOIIEHHS K
KHUBBIM OpraHU3MaM.

— IPUMEHATH OMOJOTMYECKHE 3HAHMS Il OpraHM3allMd U IUIAHUPOBAHMS
COOCTBEHHOI'0 37I0pPOBOr0 00pa3za JKU3HU U JEATEIbHOCTH, OJaromnojy4yusi cCBOEH
CeMbH U OJaronpHusITHON Cpepl OOUTAHUS YETOBEYECTB
BeinmyckHUK HayduTCS:

[ BBIOENATH CYIIECTBEHHBIE NPHU3HAKK OHOJOrMYECKHMX OOBEKTOB (BHIA,
HKOCUCTEMBI, OHOC(epbl) M IPOLECCOB, XapaKTEPHBIX I COOOIIECTB >KHUBBIX
OpraHU3MOB;

[1 apryMeHTHpOBaTh, MPUBOAMUTH JOKA3aTEIbCTBA HEOOXOAMMOCTH 3aIIUTHI
OKpYKaloIle Cpeibl;

[] aprymeHTHpOBaTh, IPHUBOJIUTH JI0KA3aTEIbCTBA 3aBUCUMOCTU 3J0pPOBBS
YyeJIoBEKa OT COCTOSIHUS OKPYKAOIEl CpeIbl;

[ ocymiecTBIATh KilacCU(UKAUIO OHOJOTHYECKUX OOBEKTOB Ha OCHOBE
ornpezeNeHus: X MPUHAJUIEKHOCTH K OIIPEIETICHHON CUCTeMaTH4YeCKO! TpyIie;

[ packpbIBaTh poJib OMOJIOTUH B MPAKTHUUYECKON AEATENIBHOCTH JIIOJIEH; pOJib
OMOJIOrN4YecKNX 0OBEKTOB B MIPUPOIE U KU3ZHU YEJIOBEKA; 3HAUEHUE OMOIOrMYECKOT0o
pasHooOpa3us Ui coXpaHeHHst Ornocdepsr;

[] oOBACHATH OOIIHOCTH NPOUCXOXKAECHUS M HBOJIOLMHM OPraHW3MOB Ha
OCHOBE COIOCTaBJICHHUs 0COOEHHOCTEH UX CTpOeHHs U (YHKIIMOHUPOBAHUS,

[1 oOBACHATP  MEXaHU3Mbl  HACJEJACTBEHHOCTM W  M3MEHYHMBOCTH,
BO3HMUKHOBEHUS MPUCIIOCOOIEHHOCTH, POIIECC BUA000pa30BaHMS;

[] pa3znuuyaTh IO BHEIIHEMY BHUAY, CX€MaM U OMNHCAHMSIM pealbHbIe
Ouosnornyeckre 0ObEKThl UM UX N300paskeHUs, BBISBISIS OTIIMYUTEIbHBIC TIPU3HAKU
OMOJOTHYECKNX OOBEKTOB; ] cpaBHUBAaTh OHONOTMYECKHE OOBEKTHI, MPOIECCHI;
JIENIaTh BBIBOJIBI U YMO3AK/IFOUEHHS HA OCHOBE CPABHEHUS;

[] ycTaHaBIMBaTh B3aUMOCBSI3M MEXKIYy OCOOCHHOCTSIMH CTPOCHHUS U
(YHKLIUSAMHU OPraHOB U CUCTEM OpPTaHOB,;

[] mcnonp30BaTh METObl OMOJOrMYECKON HAayKW: HAOMIOJaTh M ONMHCHIBATH
Ouonornyeckne OOBEKTHl U IMPOLECCHI; CTABUTh OMOJOTMYECKHE 3KCIIEPUMEHTHI U
OOBSACHATH UX PE3YIbTAThI;



[] 3HaTh M apryMEHTHPOBATb OCHOBHBIC TpaBMJIa TIOBEJCHUS B MIPUPOJE;
aHAJIM3UPOBATh U OLIEHUBAThH MOCIEICTBHS JEATEIbHOCTH YEJIOBEKA B IPUPO/IE;

[] ommchIBaTh W WMCHONB30BAaTh HPUEMBl BBIPAIIMBAHUS M PA3MHOKCHHS
KYJBTYPHBIX PACTEHHH U TOMALIHUX >)KUBOTHBIX, YX0/1a 32 HUMHU B arpolieH03ax;

[1 HaxomuTh B Yy4eOHOW, HAYYHO-TIONMYJISApHOW murTeparype, WHTepHET
pecypcax HMHGOpPMALKIO O XHUBOM NpHUpone, opOpMIIATh €€ B BHJE NMUCbMEHHBIX
CO0OIIeHNH, TOKIIaI0B, pedepaTos;

[] 3HATH W COOJIIOIATh TTpaBUiIa paboThl B KAOMHETE OWOJIOTHH.

BhIMyCKHUK TOTYYUT BO3MOXHOCTD HAYYHTHCS:

[1 mOHMMaTh 53KOJOrMYECKHE IpoO0JieMbl, BO3HHMKAIOIIUE B YCIOBUSAX
HEePaIMOHAIBHOTO MTPUPOAONOIB30BAHUS, U ITyTH PELICHUS 3TUX MPOOIIEM;

[ aHaNIM3MpOBaTh U OLIEHUBAThH LIE€JEBBIE U CMBICIOBBIE YCTAHOBKM B CBOUX
JNEHCTBUSAX M TOCTYNKaxX IO OTHOUICHUIO K 3/I0pPOBBI0 CBOEMY M OKPYKAIOIIUX,
HOCJIEICTBHSI BIUSHUS (DAKTOPOB PUCKa Ha 3[J0POBbE UEIIOBEKA;

[1 HaxomuTh uH(OpMAIMIO MO BoOIpocaMm oO0meld OHOJIOrMH B HAYYHO-
HOMYJSIPHOM  JUTeparype, CIEUUATU3UPOBAHHBIX  OMOJOIMYECKHX  CIIOBApsX,
cnpaBouHHMKaX, HTEpHET pecypcax, aHaIM3UPOBATh U OLIEHUBATD €€, IEPEBOJANUTH U3
OJIHOM (hOpPMBI B IPYT'YIO;

[1 opueHTHpPOBaThCS B CHCTEME MOpPAIbHBIX HOPM H LEHHOCTEH 110
OTHOILEHHIO K OOBEKTaM *XHBOW MPUPOABI, COOCTBEHHOMY 3/I0POBBIO U 370POBBIO
JOpyrux Jojel (mpu3HaHUE BBICOKOM IIEHHOCTH XHM3HH BO BCEX €€ NPOSBICHUSX,
9KOJIOTUYECKOE CO3HAHKE, SMOLIMOHAIIbHO-IIEHHOCTHOE OTHOILIEHUE K 00BEKTaM
KUBOM mpupojsl);[] co3naBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS O
COBPEMEHHBIX IpobiemMax B 001acTH OMOJIOTMU M OXpaHbl OKpY’KaroIlel cpelsl Ha
OCHOBE HECKOJBKHX HWCTOYHHKOB HMH(OPMAILMK, COMPOBOXKIATH BBICTYIJICHHUE
Ipe3eHTalMel, yauThIBass 0COOEHHOCTH ayIUTOPHH CBEPCTHUKOB,

[1 pabortatp B TpyIe CBEPCTHUKOB INPU PEIICHUH IO3HABATEIBHBIX 33734 CBS3aHHBIX C
TEOPETUYECKUMHU M TPAKTUUYECKUMH MpobieMaMu B O0JIACTH MOJEKYISIpHOW OHOJIOTHH,
TCHETUKH, OKOJIOTHH, OWOTEXHOJIOTUH, MEIUIMHBI W OXPaHbl OKPYXKAIOMIEH Cpensl,
IUIAHUPOBaTh COBMECTHYIO JIEATEJIbHOCTb, YYHUTBHIBATH MHEHHE OKPYXKAIOIUX U aJeKBaTHO
OILIEHUBATh COOCTBEHHBIH BKIIAJ B JACATEIHHOCTD TPYIIITHI



Cooeparcanue Kypca

Beenenue

Mecro kypca «OO6mas OMOJOrMs» B CUCTEME €CTECTBEHHOHAYUHBIX IMCLUIUIMH, a
TaKke B Owuonormuyeckux Haykax. Llenn w 3amaum Kypca. 3HadeHuWe mOpeaMmera s
IIOHMMaHMs €AMHCTBA BCET0 )KMBOT'0, B3aMMOCBSI3U BCEX YacTel Ornocdepsl 3eMIu.

XuMHYecKasi OpPraHu3anus KJIeTKH

ONeMeHTHbII cocTaB KJIETKH. PacnpocTpaHEHHOCTb »JJIEMEHTOB, HUX BKJIaJ B
o0Opa3oBaHWe KHMBOH MaTepud U OOBEKTOB HEKHBOW NPUPOIBL. MaKpOl’JIEMEHTHI,
MHUKpPO3JIEMEHThI; UX BKJAJ B 00pa30BaHHE HEOPTAHUUYECKUX U OPIaHUYECKUX MOJIEKYJI
JKUBOT'O BEILIECTBA.

Heopranuueckue MojeKyibl *HBOIO BEIIECTBA: BOJA; XUMHUYECKHE CBOHCTBA U
Oouonorudeckass ponb. ColM HEOPraHMYECKHX KHCIOT, MX BKJIaJ B oOecredeHue
IPOLIECCOB JKU3HEACATENBHOCTH U MOAJepKaHUe roMeocTas3a. Pojab KaTHOHOB M aHHMOHOB
B 00ECIEYEHUH NPOIECCOB KHU3IHEAEATENHHOCTH. OCMOC M OCMOTHYECKOE JaBIICHUE;
OCMOTHYECKOE MOCTYIIJICHUE MOJIEKYN B KIJIETKY.

Opranuueckue  MoJieKyJibl.  buonormueckne  noiaumepbsl —  O€NKHU;
CTpYKTypHas opraHusanus. PyHKIUHU OEJIKOBBIX MOJIEKYJI. YrieBoasl. CTpoeHue
u Owuosiormyeckass poiib. JXHUpPBI — OCHOBHOH CTPYKTYpPHBIi KOMIOHEHT
KJIETOYHBIX MeMOpaH u ucTouHUK »HHeprun. JIHK —  wmonekymsl
HACJIEACTBEHHOCTH. Penynmukanma  JHK, nepenadya  HAcCJICACTBEHHOU
nHpopMalMy W3 TIOKOJeHuss B mokosieHue. Ilepemaua HacieaCcTBEHHOI
nHpopmanuu ©u3 sApa B uMTOomasmy; tTpaHckpunuus. PHK, crpykrypa u
¢bynkuuu. UadopmanmonHssle, TpaHCIOPTHBIE, pubocomanbHbie PHK.

OOMeH BelecTB 1 MPeodpa3oBaHNe JHEPTHU B KJIeTKe

OOMeH BelIecTB M IIPEBpAIEHHE SHEPIUU B KiIeTKe. TpaHCHOpT BelIECTB
yepe3 KIeTOYHyro MeMOpany. IluHO- w  darouuto3. BHyTpuKIeTOUYHOE
NUIIEBAPEHUE M HAKOIUIGHHWE OHHEPruM; pacllenjieHue TIJII0KOo3bl. buocunres
O€eJIKOB, )KUPOB U yIJIE€BOJOB B KJIETKE.

Crpoenne n QyHKIHMH KJIECTOK

[IpoxapuoTtnueckue kieTku; ¢opma u pasMmepbl. CTpoeHHE LIMTOIIAa3Mbl
OaKTepHaJIbHONW KJIETKH; OpraHu3alus MeTaboiar3Ma y NpokapuoT. I'eneTuueckuit
anrmapat Oakrepuit. CnopoobpazoBanue. PazmHoxxenne. Mecto U posib MPOKapHUOT
B OMOIIEeHO3aX.

OykapuoTtuueckass  kjierka. lluromnasma — 3yKapuOTHYECKOW  KIIETKH.
Oprasessibl UTOMJIA3Mbl, UX CTPYKTypa U ¢yHkuuu. llutockener. Bkiarouyenus,
3Ha4YEHHUE U pojb B MeTaboimn3Mme KieTok. KietouHoe siipo — LEHTp ynpaBJIeHUS
JKU3HECSITEIbHOCThIO KJIETKU. CTPYKTYPBI KJIETOUHOTO si/ipa: siiepHasi 000104Ka,
XpOMaTHH (IreTepoXpoMaTHH), SAPBIIIKO. OCOOEHHOCTH CTPOEHUSI PACTUTEIIBLHOU

KJIETKH.
Jenenue kinerok. KineTtkn B MHOTOKJIETOYHOM opraHusMme. [lomsamue o
ougpepenyuposxe KJ1emoK MHO2OKIENMOYHO2O op2aHusMa.

Mumomuueckuui yuxkn: unmepgasza, peoynauxkayusa JHK;, mumos, gasvl
MUMOMUYECKO20 OeNleHUsl U Npeoopa306aHus Xpomocom, OWOIOTrMYeCKUM
CMBICI M 3HaueHHMe MuTo3a (Oecrnosioe pa3MHOXKEHHE, POCT, BOCIOJIHEHHUE
KJIETOYHBIX OTEPH B (PU3NOTOTHMUECKHUX U MATOJIOTHUYECKUX YCIOBHUSIX).
Knemounas meopus cmpoeHus op2aHu3mMoe.
m IIpakTnyeckas padora Nel CrpoeHue KiIeTOK OakTepHif, pacTeHWH M >KMBOTHBIX Ha

TFOTOBBIX MHUKpOIMpenaparax

PasMHoOxkeHHEe OPraHU3MOB
CymHocTh 1 (pOopMBI pa3MHOXKEHHSI OpraHu3MoB. becrosioe pazMHOXEHHE pacTeHUi
U KUBOTHBIX. [l070BOE pa3sMHOKEHHE KMBOTHBIX M pacTeHUil; oOpa3oBaHME MOJOBBIX



KJIETOK, OCEMEHEHHE U OIUIOJIOTBOpEeHHE. buomormueckoe 3Hau€HHE IIOJOBOTO
pasMHOXeHUs. [ a-memocenes. Ilepuooer obpazosanusi NONOBbIX  KIEMOK:
DPAasMHOMCEHUe, pocm, co3pesanue (Mmeto3) u gopmuposanue NOI0EbIX KIEMOK.
Ocobennocmu cnepmamocene3a u ogocexesda. OIIoI0TBOPEHHUE.

NuauBuayajibHOe pa3BUTHE OPraHU3MOB (OHTOreHe3)

OMOpUOHaNbHBIA Tepuoa pa3BuTus. OcCHOBHble 3AKOHOMEPHOCMU OpOONIeHUs;
obpaszosarue 00OHOCHOUHO20 3apoodviuia — onacmynsl. Tacmpynayus;
3AKOHOMEpHOCMU  00pA308aHUsl  OBYCIOUHO20  3apoovluid —  2ACMpPYIbl.
Ilepsuunwvii opeanocenes u oanvHenuas ouggepeHyuposka mrkameu, opeaHos u
cucmem. IlocTomOpuoHanbHbIl mepuon pa3Butus. Dopmbl MOCTIMOPHOHAIBHOTO
nepuona pa3BuTua. Henpsmoe pa3BUTHE, TMOJHBIA M HENOJHBIA MeTaMmop(dos.
buonornyeckuii cMbici pa3BuTus ¢ Mmetamopdosom. [Ipsmoe pazsutue. Ctapenue.

OO0mre 3aKOHOMEPHOCTH pa3BUTHs. buoreHeTHueCcKuii 3aKOH.

Cxo0cmeo 3apooviuiell u SIMOPUOHATbHASA OuBepeeHyus npu3nakos {3axkou K.
bspa). Buocenemuuecxkuui zaxon (3. lexxenv u K. Miwoanep). Pabomvr A. H.
Cegepyosa 06 5MOPUOHANLHOU UBMEHYUUBOCTNUL.

3aKOHOMEPHOCTH HacCJIeIOBAHHUSI MPU3HAKOB

Otkpeitue . MeHgeneM  3aKOHOMEPHOCTEHl  HAcleIOBaHUS  MPU3HAKOB.
['uOpuosornyecKkuii METo ] U3y4eHHUs HaclI€ICTBEHHOCTH.

I'enemuueckoe onpedenenue noua.

['enoTn Kak IeNOCTHas cUCTeMa. B3ammojeiicTBUE ajulebHBIX W HEAUICIbHBIX
TEHOB B ONPE/ICIICHUN TPU3HAKOB.

m Jlemonctpamus. Kaptel xpomMocoM yenoBeka. PomocimoBHBIE BBIIAIOLMIUXCS MPEACTABUTENCH

KYJIbTYpbl. XpOMOCOMHBIE aHOMAJIMU YE€JIOBEKa U UX (DEHOTUIMYECKUE POSIBICHUS.
m IlpakTnueckass padora Ne2 PenieHne reHeTHYECKUX 337a4 U COCTaBIEHUE POJOCIOBHBIX.

3aKOHOMEpPHOCTH U3MEHYNBOCTH

OcHoBHBbIE (OPMBI HM3MEHYMBOCTH. [ 'e€HOTHNMYecKas W3MEHYHMBOCTh. MyTanuu.
3HaueHWe MyTauMd JUIsi MPaKTHUKU CEJIbCKOrOo XO3flcTBa U OMOTEXHOJIOTHH.
KoMmOuHaTiBHasT ~ W3MEHUYUBOCTb. OBOJIIOLIMOHHOE ~ 3HAYECHHE KOMOHMHATUBHOU
U3MEHYMBOCTH.

@denoTunuyeckas, WM MOAU(PUKALMOHHAS, HW3MEHUYMBOCTb. Poap ycrnoBuii
BHEIIHEN Cpellbl B PA3BUTUHU U IIPOSIBIICHUM IIPU3HAKOB U CBOMCTB.

m /lemonctpauus. [Ipumeps! MoanpUKaMOHHON H3MEHUNBOCTH.

m [IpakTuyeckass paGoraNe3 BrisgBieHHe HW3MEHUYMBOCTH oOpraHu3MoB. IlocTtpoenue
BapUAIlMOHHONW KpHWBOW (pa3sMephl JIUCTHEB pPACTECHUH, AaHTPOIOMETPUUYECKHE JIaHHbBIC
yUammxcs).

CeJsiekuus pacTeHHi, )KUBOTHBIX U MUKPOOPTraHU3MOB

Lenmpur npoucxodxcoenus u muo2co0bpaszus KyibmypHulx pacmenuii. Copr,
nopoja, WTaMM. MeTonbl CelneKIMN PacTeHUN U JKUBOTHBIX. J[OCTM)KEHHS M OCHOBHBIE
HAlpaBJICHUS  COBPEMEHHOW  CeJeKUMU. 3HAaue€HHE  CeNeKIMH T Pa3BUTUS
CEJIbCKOXO3SIICTBEHHOTO  MPOM3BOJACTBA, MEAULMHCKOW, MHUKPOOMOJIOTUYECKOH W
JIpYrUX OTpaciieidl MPOMBIIUIEHHOCTH

Mmnoroo0pa3zue :xuBoro mupa. OCHOBHbIE CBOWCTBA KHBBIX OPraHU3MOB

EnvHCTBO XMMHUYECKOTrO COCTaBa >KMBOM MaTepuU; OCHOBHBIE TPYMIbI XUMHUYECKUX
AJIEMEHTOB U MOJIEKYJ, oOpasyromue kuBoe BemecTBo Ouochepsl. Kierounoe crpoenue
OpraHu3MOB, Hacensromux 3emiito. OOMEH BEIIECTB U CAMOPETYIISIUS B OMOIOTUUECKHIX
cucremax. (CaMOBOCIPOM3BEIEHUE; HACIEICTBEHHOCTh M M3MEHYMBOCTh KaK OCHOBA
CylIecTBOBaHMs JkMBOM Mmarepuu. Poct u pasButue. Pazapaxumocts; GOpMBI



U30MpaTeNbHON peaKkIMi OpPraHW3MOB Ha BHEIIHUE BO3JIEHCTBHUA. PUTMHUYHOCTH MPOLIECCOB
KHU3HEACITENbHOCTH; OHOJOTrMYEeCKMe PUTMBI U UX 3HadYeHue. JIUCKpeTHOCTh
)KMBOTO BEIIECTBA Y B3aUMOOTHOIICHHWE YacTH M II€JIOTO B OHOCHCTEMAaXx.
DHEepPro3aBUCUMOCTb KUBBIX OPraHU3MOB; (OPMBI MOTPEOICHUS SHEPTUH.

HapcTBa »XMBOU NpUPOABI; KpAaTKasi XapaKTEPUCTUKA €CTECTBEHHON CHUCTEMBbI
KJaccuUuKaIly )KUBBIX OpraHn3MoB. BusoBoe pasHoobpasue.

Pa3BuTHne 0M0/10TMM B 10AaPBUHOBCKUM NEPHOA

Pa3putue Owuosormu B AOJapBHHOBCKUN Tmepuoid. [ ocrnoAcTBO B Hayke
MPEACTAaBICHUN 00 «W3HAYaIbHON IEIeCO00pPa3sHOCTH» M HEU3MEHHOCTH >KUBOU
npuponwsl. Pabomwer K. Jlunnes no cucmemamuxe pacmeHuu u
acusomHublx. Deonrwoyuonnas meopusa K. b. Jlamapka.

Teopusi Y. /lapBuHAa 0 IPOUCXO0KICHUH BU/IOB IIyTeM €CTECTBEHHOI0 0TOOpa

[Ipenmnoceuikn BO3HUKHOBeHMsT yueHus Y. /lapBuHa: HOCTHXKEHHSI B 001acTH
€CTECTBEHHBIX HayK, JSKcHeAulIMOHHbIM Matepuan Y. JlapBuHa. Yuenue UY.
JlapBuHa 00 UICKYCCTBEHHOM OTOOpE.

VYuenne Y. JlapBuHa O ecTecTBEHHOM oTOope. Bung — »siemenTapHas
SBOJIIOLIMOHHAsI eauHuLa. BceobOmias uHAuMBUAyallbHAsg8 HU3MEHUYUMBOCTh U
U30bITOYHAsT YHUCJICHHOCTh NOTOMCTBA. boppba 3a  cyliecTBOBaHHE U
€CTECTBEHHBIN OTOOP.

IIprcnoco0/IeHHOCTL  OPraHM3MOB K YCJIOBUSIM BHEHIHEH cpeabl Kak
pe3yJIbTAT AelCTBUS €CTeCTBEHHOI 0 0T00pa

IIpucnocoOutenbHble OCOOEHHOCTH CTPOCHHS, OKpPACKH Tejla U IIOBEJICHUs
’)KUBOTHBIX. 3200Ta 0 ToToMCTBE. PDU3HOTOTHUECKUE aallTallUH.

Mukpo3BoJironust

By kak reHeTUYeCKH U30JIMPOBAaHHASI CUCTEMA; PENPOAYKTUBHAS U30JISIUS U

ee MexaHu3Mbl. [lonyssiiuoHHast CTpyKTypa BHU1a; IKOJIOTUYECKUE U TEHETUYECKUE

XapakTepUCTUKHU TmonyJissuuii. llomynsiumst — »aeMeHTapHash 3BOJIOLMOHHAS
enuHuua. [yt u ckopocTs BUA000pa30BaHusl; reorpauueckoe U S3KOJIOTHYECKOe
BHJI000pa3oBaHUE.

m [IpakTnueckue padorbl Ned4 I3yueHne mnpUCIIOCOOIIEHHOCTH OPraHU3MOB K Cpejie
oOuTtaHus*.

buojsiornyeckue nocijeacreua aganrauuu. Makpo3Boaronu

I'maBHBIE HampaBJIEHWsT  3BOJIIOLIMOHHOIO  Opolecca. buomornyeckuit
nporpecc u Oumonornuyeckuii perpecc (A. H. Cesepuos). Ilytu nocTkeHUs
Ouosnormueckoro mnporpecca. OcHO8HblE 3AKOHOMEPHOCMU DEONIOYUU:
ougepeerHyus, KOHBep2eHYUs, Napaileiuim, NPASUIA I80JIHOUUU CPYIN
Op2aHU3MOE.

Pe3ynbpratsl ABOJIIOLINU: MHOTroobpasue BUJOB, OpraHuyecKas
11eJIeCO00Pa3HOCTh, TOCTENIEHHOE YCIJIOKHEHUE OpPTaHU3allliH.

Bo3HMKHOBeHHe »KU3HU Ha 3emJie

Oprannyeckuii MUp KakK pe3yJabTaT 3BOJIONUHA. BO3HUKHOBEHHE U Pa3BUTHE
)KU3HU Ha 3emuie. XUMHUYECKHUM, TpeaOnoIoTuuYecKuil (Teopusi akageMHuKa
A. WM. Omapuna), OHOJOTHYECKHNA W COIHUAIBHBIA JTallbl Pa3BUTHUS >KUBOU
MaTEepUH.

DUIIOTeHETUYECKHUE CBSI3U B )KHUBOUM MPUPOJEC; €CTECTBEHHAsT KJIacCUDUKAITHS
JKUBBIX OPraHU3MOB.

Pa3Burtue :xu3Hu HA 3emJie

Pa3BuTne xku3HuM Ha 3emiie B apXE€HWCKyIO U MPOTEPO30iCKyr0 3phl. IlepBhie
cnensl xu3HU Ha 3emuie. [losiBIeHHe BCEX COBPEMEHHBIX THUITOB OECITO3BOHOYHBIX
>KkUBOTHBIX. [lepBrie xopsoBbIe. Pa3BuTHE BOJTHBIX paCTEHUM.



Pa3zButne xu3Hu Ha 3emiie B Majieo30MCKyI0 3py. llosiBieHne u »BOIIOLIMS
CYXOIyTHbIX pacTeHuH. [lamopoTHHKM, cEeMEHHbIE ManoOPOTHUKH, TOJIOCEMEHHbIC
pacTeHus. Bo3nukHoBeHHe IIO3BOHOYHBIX: pHIOHI, 3€MHOBOJIHBIE,
MPECMBIKAIOIIUECS.

PazButHe u3Hu Ha 3emiie B ME3030MCKYIO U KallHO30MCKYIO 3pbl. [losiBiieHue
U PACIPOCTPAHEHHUE ITOKPHITOCEMEHHBIX pacTeHuil. BO3HUMKHOBEHHWE OTUIl U
muiekonuTaromux. [losiBieHnue u pa3BuTHe IPUMAaTOB.

[Ipoucxoxaenue dyenoBeka. MecTo UeJoBeKa B JKUBOW  IIpUPO/IE.
CucremaTrnyeckoe IoJIoKeHue Br1a HOMO sapiens B cucteme >KUBOTHOTO MHpA.
I[IpuzHaku u CBOMCTBa YeIOBEKa, IMO3BOJISIIOIIME OTHECTH €ro K Pa3IMuYHbIM
CUCTEMATUYECKHUM IpyIIlaM LapcTBa >KMBOTHBIX. CTaauy 3BOJIIOLUM YEJIOBEKA:
JIpEBHEUIINI UeJIOBEK, APEBHUI UeI0BEK, IePBbIe COBPEMEHHBIE JTIOIH.

CpoiicTBa 4ellOBEeKa Kak OMOJOTHYECcKOro Buja. llomynsimuoHHasi CTpyKTypa
Buga HOmMO sapiens; denoBedeckue pachl; pacooOpa3oBaHUE;, €IUHCTBO
MPOUCXOXKAECHUS pac. AHTUHay4Has CyIIHOCTh pacHu3Ma.

Pa3BuTHe >XKMBOTHBIX M PACTECHUN B pa3IUYHbIC MEPHOIbI CYIIECTBOBAHMS 3E€MIIH.
[TocTenieHHOE yCIOKHEHUE OpPTaHU3AIUN M MPUCIIOCOOJICHHE K YCIOBHSIM CpPEIbl KHUBBIX
OpraHM3MOB B Iipoliecce HBoMONMH. [IponcxoxaeHue dvenoBeka. JIBUKYIIHE CHIIBI
aHTporioreHe3a. Poib Tpynma B mpormecce TpeBpamieHuss O00€3bSHBI B YEJOBEKa.
YenoBeyeckue pachl, UX €AUHCTBO.

buocdepa, ee crpykrypa U pyHKUMHU

buocdhepa — xuBas obonouka tianetel. CTpykrypa Ouocdepsl. Komnonernmoi
ouocghepuvi:  dicusoe Gewecmeo, BUO0BOU COCMAS, paszHoodpazue U BKIA0 8
buomaccy; oOuoxochoe u KocHoe eeujecmeo ouocgepvr (b. H. Bepnaockuii).
Kpyrosopor BemiectB B mnpupone. EcTecTBeHHbIE cOO00IECTBAa KUBBIX OPraHU3MOB.
buoreoneno3pl. KoMnoHeHThl OMOTEOIIEHO30B: MPOIYIIEHThI, KOHCYMEHTBI, PEIYICHTHI.
buoneHno3bl: BU10BOE pa3zHooOpas3ue, IIIOTHOCTh NOMYJIUi, Onomacca.

AbGuoTtuueckue (Gaxtopsl cpeasl. Poias TeMrepaTypbl, OCBEIIEHHOCTH, BIaXKHOCTH U
Ipyrux (pakTopoB B KU3HEIEATEILHOCTH co001IecTB. IHTEHCHBHOCTH AeicTBUS (aKkTopa
cpeabl; orpaHuuMBaromuii  gaktop. B3aumoneiictBue (pakTopoB cpenbl, Tpeneibl
BBIHOCIMBOCTU. bruoTtnueckue Qaxtopsl cpeasl. Llenu u cetn nutanus. Oxonocuueckue
nupamuovl: yucel, oOuomaccwl, dHepeuu. CmeHa OuoLEeHO30B. [IpUUMHBI CMEHBI
O61011eHO30B; (POPMHUPOBAHUE HOBBIX COOOIIIECTB.

@opmMbl B3aUMOOTHOUIEHUUW MeEXIy opraHu3mamu. [lO3UTHMBHBIE OTHOLIEHUS —
CUMOMO03: MYTyallu3M, KOOIEpamusi, KOMMEHCAIU3M. AHTHOMOTHYECKHE OTHOIICHHS:
XUITHUYECTBO, Mapa3uTU3M, KOHKypeHuus. HeliTpanbHble OTHOIIEHUS — HEUTPaTU3M.

IMpakTnyeckue padorbl Ne 5-6 CocraBieHHe CXeM Nepelavyd BEIIeCTB W JHEPTrUH
(uemeii muTaHus)*.

W3ydyeHne u oOmNucaHWE DHKOCUCTEMbI CBOEM MECTHOCTH, BBISBIICHHE THIIOB
B3aUMOJICHCTBUS Pa3HbIX BUAOB B JAHHOW SKOCHUCTEM

Buocdepa u yesioBexk

[TpuponaHble pecypchl U MX UCIIOJIB30BAHMUE.

AHTpomoreHHbsIe (PaKkTOpbl BO3EHCTBUSA Ha OUOIEHO3HI (POJIh YeJIOBEKa B MPHUPOJIE);
MOCJE/ICTBUSL XO3SHCTBEHHON JEATEeIbHOCTH uesnoBeka. IIpoGiieMbl panroHanIbHOTO
NPUPOJONOIb30BaHUS, OXpaHbl MPUPOJBI: 3alUTa OT 3arpsi3HEHUH, COXpaHEHHE
ATAJIOHOB WM TMAaMSTHHKOB MPHUPOJIBI, OOECTeueHre MPUPOTHBIMU pPEeCcypcaMu HaCEICHHS
MJTaHETHI.

m /leMoHCTpanus KapT 3aoBEeIHBIX TEPPUTOPHI HALIEH CTPAHBI.

m IIpakruyeckass paGora Ne7 AHanu3 W OLEHKAa MOCHEACTBUM NIESITEIBHOCTH YEJIOBEKa B
JKOCHCTEMAX*.



KanennapHo-reMaTudeckoe niiaHMpoBaHue Mo 0HOJIOTMHU B 9 KJacce

68 yacoB (2 yaca B HeJ1€eJI0)

Ne HaumeHoBaHue pa3ieioB U TeM Bcero Hara Hcnoab3oBanue
n/n 4acoB NPoBeJIeHUs obopynoBaHue
3aHATHS
«Touka pocray»
Io dDaxkTn
IVIAHY | YecKas
BBenenmue.

1 buosiorus — Hayka o KUBOI NpUpoJIe 1

5 Mertoap! uccineqoBanusl B OMOIOTHH 1

3. | CymHOCTb KU3HU U CBOWCTBA KUBOTO 1

Tema 1. CTpyKTypHAasi OpraHu3anus KUBbIX OPraHU3MOB.

4. | Heopranuyeckue BEIIECTBA, BXOIAIINE B 1
COCTaB KJIETKH.

5. | Opranuueckue BeUIECTBa, BXOASIINE B COCTaB 1 Mukpockor
KieTku. JI. p. Nel «Kamanumuueckas 1 (ppoBoH,
AKMUBHOCb (DePMEHNOE 6 IHCUBLIX naboparoproe

o0opynoBaHue
KIemKaxy.

1o

U3Y4YEHHUIO

XUMHUYECKOTO

COCTaBa KJIETOK

6. | [lmactuueckuit oomen. buocunTes O0eIKoB. 1

7. | DHepreTuuyeckuii oOMeH. 1

8. | OOmeH BeleCcTB U NPEBpAILEHUE YHEPTUH. 1

9. | IlpoxapuoTuyeckast KJIeTka. 1

10. | Dykapuotnueckas kietka. L{luronnazma. 1 Muxpockorn
Jlabopamopnas pabomalNe2 «H3zyuenue nudpoBoi,
cmpoeHus pacmumenbHOU U HCUBOMHOU MUKpOIpenaparsbl
KAeMmKU N0O MUKPOCKONOM,

«Dusuonozuueckue c60UCMBA KNEMOYUHBIX
MemMOpamy.
11. | DykapuoTtnueckas kierka. OpraHOHIbI 1
12.| Dykapuorudeckas kieTka. Sapo. 1




13. | Henenue knetku. JI. p. Ne3 «/lenenue knemku. 1 Muxkpockon

Mumo3 6 Knemkax KopeuKoa 1yKa». U pOBOIA,
MUKpOTMpenaparhbl

14. | KnerouHast Teopusi CTPOCHHUS OPraHU3MOB. 1

15. | Koumponvnas paboma « CmpykmypHas 1
OpP2aHU3AYUSL HCUBLIX OP2AHUZMOBY.

Tema 2. Pa3MHOKeHNEe 1 HHAMBHAYAJbHOE PAa3BUTHE OPTaHU3MOB.

16. | becnionoe pa3MHOXEHUE OpraHu3MoB.  JI. p. 1
Ned «Cnocobwi becnono2o pa3smHuoiceHus:

OpP2aHUZMO8).

17. | TlosoBOE pa3sMHOKEHHE OPTraHU3MOB. 1 Muxpockorn
Pa3Buture nonoBbIx KIE€TOK. JI. p. Ne§ 1 (ppoBo,
«Cmpoenie nonobIxX KIemoky. MHUKPOIPCIAapaThl

18. | DMOpHOHANBHBINA IEPUOJ] PA3BUTHUS 1
OpraHusMa.

19. | [HocTaoMOpHOHATBHBIN IEPUO PA3BUTHUS 1
OpraHus3Ma.

20. | O61IKe 3aKOHOMEPHOCTH Pa3BUTHSL. 1
buorenetnyeckuil 3aKoH.

Tema 3. HacsienCTBEHHOCTh M H3MEHYHBOCTH OPraHU3MOB.

21. | 'eHeTHKa Kak HayKa, METO/IbI €€ U3YUYCHHUSI. 1

22.| MoHorubpuaHoe CKpelBaHue. 1

23. | AurubpuaHoe CKpeluBaHue. 1

24. | PemieHne reHETUYECKUX 3a/1a4 HA TEMY 1
«lurnbpuaHOE CKpenuBaHue».

Jlabopamopnas pabomaNe6 « Cocmagénenue
POOOCNIOBHBIX ».

25. | U3yuenue Hacnen0BaHUs IPU3HAKOB y 1
YyeJloBeKa.

26. | I'enetuka nona. HacnenoBanue nprsHaKos, 1
CIETUIEHHBIX C MOJIOM.

27. | BzanmopeicTBHE F'eHOB. 1

28. | HacneactBenHast (TeHOTUTTUYECKAsT ) 1
WU3MEHYUBOCTb.

29. | ®eHoTunUYeCcKast USMEHYUBOCTb. JI. p.Ne7 1 Mukpockon
«Ilocmpoenue eapuayuoHHOU KPUBOUY. nuQpoBoi,

nabopaTopHoOe
o0opyoBaHue,
repbapuu




30. | [IpeameT u 3a1a4n CENEKLIMH. JI. p.Ne§ Muxkpockon
«H3yuenue penomunos mecmuvix copmos 1 (poBOH,
pacmenuiiy. naboparopHoe

obopyoBaHue,
repbapun

31. | MeTroapl CeIeKIIUA PACTEHUN U KUBOTHBIX.

32. | Cenekiusi MUKPOOTaHH3MOB

33. | 3auem na memy «Pazmnodicenue u
UHOUBUOYATILHOE PA3BUMUE OPSAHUIMOS.

Hacneocmeennocms u usmenuusocmo
OpP2aHUZMO8).
Tema 4. IBoJonMs )KUBOT0 MUPa HA 3emJie.

34.| Pa3Burtune Ononoruu B JOAapBUHOBCKUNA
nepuo. CTaHOBIIEHUE CHUCTEMATUKH.

35. | Dpomonuonnas teopus JK.b.Jlamapka.

36. | Hayunble 1 cOMaIbHO-9KOHOMUYECKUE
MPEANOCHUIKYA BOSHUKHOBEHUS TEOPUU
Y. /lapBuHa.

37.| Yuenue Y./lapBuHa 00 HCKYCCTBEHHOM Muxkpockon
otbope. JLp.Ne9 «Uzyuenue pesyrbmamos (G poBOH,
UCKYCCMBEHHO20 0Mbopay. naboparopHoe

o0opynoBaHue,
repbapuu

38. | Yuenue Y.J/lapBuHa 00 €CTECTBEHHOM
otbope.

39. | MuxkposBodmtonus. Bun, ero kpurepuu u Muxkpockon
cTpyKTypa. Jlabopamoprnas pabomalNel() ndpoBoi,
«H3yuenue kpumepues uoay. naboparopHoe

obopyoBaHue,
repbapuu

40. | DneMeHTapHbIE YBOIOIUOHHBIC (PaKTOPBI.

41.| ®opMBbI €CTECTBEHHOTO 0TOOPA.

42.| T'maBHBIC HANPaBJICHUS SBOJIIOLIUH.

43. | Tunsl SBOJIOIMOHHBIX W3MECHCHH.

44. | TlpucmocoOuTeIbHBIE 0COOCHHOCTH
CTPOCHHUS ¥ IOBEICHHSI JKUBOTHBIX.

45. | 3aboTa 0 MOTOMCTBE.




46. | ®usnonornyeckue ananrauuu. JI. p.Nell 1 Mukpockon

«H3yuenue npucnocobieHHoCmu 0peaHu3MO8 U pPOBOH,

K cpede 0Oumanusiy. naboparopHoe
obopyoBaHue,
repbapun

47.| MakposBomtonus. buonorunaeckue 1
IIOCJIC/ICTBHSI alallTalluM.

48. | Obobwarowuii ypox no meme 1
«26on0YUOHHOE YUeHUe).

49. | CoBpeMeHHBIE IPEACTABICHUS O 1
BO3HHUKHOBEHUH KU3HU U €€ Pa3BUTHH B dpax
JIPEBHEN KU3HMU.

50. | JKu3Hb B aJIC030MCKYIO IPY. 1

51. | JKu3Hb B ME3030MCKYIO 3pY. 1

52. | )Ku3Hb B KallHO30MCKYIO 3DY. 1

53. | 3auem na memy «D80110YUsL HCUBO2O MUPA HA 1
3emnen.

Tema 5. B3anmooTHOIIEHNsI Opranu3Ma u cpeibl. OCHOBBI IKOJIOTHH.

54. | Ctpykrypa 6uocdepst. B.W. Bepuanckuid. 1

55. | KpyroBopor BemiecTB B IpUpoe. 1

56. | CooOmiecTBa KUBBIX OpraHu3MoB. Mcropus 1
ux (popmMupoBaHUs.

57. | AbuoTtnueckue HhakToOpbl CPEBI. 1

58. | InHTeHCHBHOCTH BO3/1€HCTBUS (DAKTOPOB 1

Cpenpl.

59. | MHoroo6pasue u CTpyKTypa OHOIIEHO30B. 1 Muxkpockor

JI. p.Nel2 «Cocmaenenue yenu numaHusi». U (pPOBOH,
nabopaTopHoOe
o0opynoBaHue,
repbapuu

60. | bBuotnueckue pakTopsl cpebl. 1
B3anMooTHOIeHNS MEXy OpraHU3MaMH.

61. | [IpupoaHbIe pecypchbl U UX UCHOIb30BAHUE. 1
HckyccTBeHHBIE OMOLIEHO3HI.

62. | IlociencTBUS XO3HCTBEHHON AEATEIBHOCTH 1
YeNIoBeKa Uil OKPYKaIOIeH CpeIbl.

63. | OxpaHa npupobl U OCHOBBI PALIMOHATIEHOTO 1

MMpUpPOAOII0JIb30BAHH.




64. | [IpomexxyTouHas arTecTarus 1
Tema 6. IloBTOpeHue.

65. | CTaHOBIIEHHE COBPEMEHHOMN TEOPUU 1
ABOJIIOLIMH.

66. | ®akTOphI U pe3yabTAThl SBOJIOLIHUH. 1

67. | Knerka — cTpykTypHas U GyHKIIMOHAIbHAS 1
SMHHMIIA KUBOTO.

68. | 3aKOHOMEPHOCTH U3MEHYMBOCTH U 1
HACJIEICTBEHHOCTH.




Onuncanne MaTepuaJIbHO-TeXHUYECKO 0a3bl HeHTpa « Touka pocTay,
HCII0JIB3YeMOT OISl peajin3anuu 00pa3oBaTeJbHbIX IPOrPaMM B
paMKax npenogaBaHusi 0UOJIOTHHU
1 KOJIOTHH
MarepuanbHo-TeXHHUECKass 0a3za IIEHTpa

«Touka pocray BKIIOYaeT B ceos

udpoBele JabopaTOpUH, HAOOPHI KIACCHMYECKOTO O00OpYNOBaHMSA ISl TPOBEICHUS

OHMOJIOrMYECKOro MPaKTUKyMa, B TOM UYHCJIE C UCIOJIb30BAHUEM MHUKPOCKOIIOB. YUUTHIBAs
MPAKTUYECKHUI OMBIT MPUMEHEHUsS AAHHOTO OOOpYIOBaHMS Ha ypoKax OHOJOTMU U B
MIPOEKTHO-UCCIEA0BATEIbCKOM JEATEIIbHOCTH, C/AeTaH OCHOBHOW AaKUEHT Ha OMHCAaHUU
uudpoBbIX Jabopatopuil U UX BO3MOXKHOCTIX. IIpu sTOM 1nudpobie nabopaTopuu B

KOMIIJICKTallun <<BI/IOHOFI/I$I)>, <<3KOHOFI/ISI», DOU3NOIOTH COACPIKAT KaK MHAUBHUAYAJIbHBIC

JATYMKH, TaK ¥ TIOBTOpstoiuecs (tadm. 1).

Ha3zBanus nocieqHux B npuBenEHHON Tabuie BbIAETICHBI KypcuBoM. Hannune momo0HbIx

MOBTOPAIOIIUXCA OJATYUKOB pPACHIUPACT BO3MOXHOCTH IIeJarora I10 OpraHu3aluu

1ab0pPaTOPHOTOMIPAKTUKYMA.

Tabmuua 1
JaTyuku undpoBbix Ja00paTOopuii Mo 6MOJIT0TUM, IKOJIOTHH U
¢puzunonorun
Ne buonoruna Jkonorua dusnonorua
n/
n
1 BnaxkHoCTn BO3ayxa BnaxKHOCTU BO3ayXa ApTepunanbHOro gasneHma
2 DNeKTponpoBOANMOCTH DNeKTPoNpPoOBOAMMOCTH Mynbca
3 OcBeLLEéHHOCTH OcBeLweéHHOCTH OcBeLLEHHOCTH
4 pH pH pH
5 TemnepaTtypbl TemnepaTypbl OKpY*KatoLLel cpeabl Temnepartypbl Tena
OKpYyrKatoLen cpeapbl
6 HuTpaT-noHoB YacToTbl gbiXxaHuMA
7 Xnopua-nmoHos YcKkopeHua
8 3ByKa SKr
9 Bna*KHOCTK NoYBbI Cunbl (aprometp)
10 Kuncnopopaa
11 OnTuyeckom naoTHocTn 525
HM (KonopumeTp)
12 OnTunyeckon naotTHoctn 470
HM (KonopumeTp)
13 MyTHocTu (Typbugmmetp)
14 Okucum yrnepogaa

I[aT‘-II/IKI/I 1 JOTMIOJIHUTCIIBHBIC MaTCPpHUAJIbI (HCpGXOI{HI/IKI/I, JYBCTBUTCJIbHBIC

AJIEMEHTBI, METOANYECKHUE MaTepualbl, 3apsJHOE YCTPONUCTBO U JIp.)

KOMIIJICKTYIOTCSA B KOpO6KI/I-‘-IeMOJIaHI)I.




