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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma oO6meoOpa3oBaTesibHOM y4eOHOM aucuuIuMHbl «buonorus» mnpeaHasHaveHa I
nzydenuss omonornn B prmane I'BIIOY PX UI'CT, peanmsyromem o0pa3oBaTeIbHYI MPOrpaMmy
cpeaHero obuiero oopa3oBaHus B Mpeieax OCBOCHUS OCHOBHOW oOpa3oBatenbHoi nporpammsl CI1IO Ha
0a3e 0OCHOBHOTO 00111ero 00pa3oBaHusl MPU MOATOTOBKE KBATU(UIIMPOBAHHBIX PA00OUNX U CITYXKAIKX.

[Iporpamma paspaboTana Ha ocHOBe mpHuKa3za Munnpocsemeaus Poccuiickoit denepanyu ot
23.11.2022 Ne 1014 «OO06 ytBepxkaeHun (denepanbHOW 00pa30BaTEILHON MPOrPaMMbl CPEIHETO OOIIETro
obpazoBanus» (3apeructpupoBano B Muntocre Poccun 22.12.2022 Ne 71763), B COOTBETCTBHUU C
PekoMenpanusiMi 1O  MOJIyYEHUIO  CcpeAHero oOmiero oOpa3oBaHus B Ipelneiax  OCBOCHHUS
00pa3oBaTeNbHON MPOrpaMMBbl  CpeIHEro MpodeccuoHanbHOro o0pazoBaHus (muckMo JlemaprameHnra
rOCyIapCTBEHHOW  MOJUTUKH B cdepe cpenHero mnpodeccuoHalbHOTO  OOpa3oBaHHs |
npodeccuonanbHoro odyuernns ot 01.03.2023 Ne 05-592), B coorBerctBun ¢ ®I'OC cpengnero
o0miero obpa3zoBaHusl, MPEABSABISEMBIX K CTPYKTYpE, COACPNKAHHUIO U PE3yIbTaTaM OCBOEHUS y4eOHOI
JUCLUIUIMHBl MaTeMaTrKa (C M3MEHEHusMH, npuka3 Munnpocseuenuss Poccuiickoit @enepanun ot
12.08.2022 r. Ne 732 «O BHeceHHHM W3MEHEHUU B (peiepalibHbIil TOCYAapCTBEHHBIA 00pa30BaTEIbHBIM
CTaHJapT CpelHero odiiero oOpa3oBaHMs, YTBEP)KIEHHBIM IpukazoM MuHHcTepcTBa 00pa3oBaHus U
Hayku Poccuiickoit ®enepaunu ot 17 mas 2012 r. Ne 413" (3apeructpupoan 12.09.2022 Ne 70034).

Ot6op conepxkanusi ydeOHOoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MO3UIHI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBHH C KOTOPHIM O0y4arolIuecs: AOJKHBI OCBOUTH
3HaHUS W yMEHUS, 3HAYUMbIe UIs (OPMHUPOBAHHS OOUICH KyJIbTYpHl, ONpPEACISAIONINE aIeKBaTHOE
IIOBE/ICHUE YEJIOBEKAa B OKpY’Kaollled IMPUPOJIHOM cpene, BOCTPEOOBAHHbBIE B MOBCEAHEBHON JKU3HU U
MpakTH4ecKou AesTenbHocTU. Oco0oe MECTO B ATOW CUCTEME 3HAHUHN 3aHUMAIOT AJIEMEHTHI COIepKaHUs,
KOTOpBIE CIIy>KaT OCHOBOW AJii (POPMUPOBAHUSA MPEACTABICHUNH O COBPEMEHHON €CTeCTBEHHO-HAYYHOMN
KapTUHE MHpa M  LIEHHOCTHBIX OpPHUEHTAlUSAX JMYHOCTH, CHOCOOCTBYIOIIUX TI'yMaHHU3AlHUH
Ouoaoruueckoro oopazoBaHusl.

CrpyKTypHpoBaHUE cojepkKaHusl yd4eOHOro Marepuaia B mporpaMMe 1o OMOJIOTUU OCYIIECTBICHO
¢ y4€TOM IPUOPUTETHOTO 3HAUEHUS 3HAHMM 00 OTIIMYMTEIBHBIX OCOOCHHOCTAX KMBOH HPUPOABI, O €&
YPOBHEBOM OpraHu3aliy M 3BOJIOLMU. B COOTBETCTBMM C 3TMM B CTPYKType ydeOHOro mnpeamera
«buonorus» BeIJENIEHBI CIEAYIOLNE coAepxKaTelbHble TMHUM: «buonorus kak Hayka. MeTo bl Hay4HOTO
no3HaHus», «Kietka kak Ouonormueckas cucremay, «OpraHu3M Kak OHOJIOTHYECKash CHCTEMay,
«Cucrema 1 MHOrooOpasue OpraHHYeCKOro MHpa», «IBOJIOLMS KUBON HPUPOABD», «IDKOCHCTEMBI U
IPUCYILIHE UM 3aKOHOMEPHOCTI.

CopnepxaHue MporpaMMbl 00111€00pa3oBaTeNIbHON JUCHUIUIMHBL «buosorus» HampaBiaeHO Ha
JOCTIDKEHUE DPE3yJbTaTOB ee u3yueHHs B cooTBeTcTBHM C TpeboBanusMu PI'OC COO c yderom
npodeccuonanshoit HampasineHHocTHn DPI'OC CIIO. Llenp uzyueHus aucuurianHbsl «buomorus» Ha
0a30BOM ypOBHE — OBJIaICHHE 00YJalOIUMHUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAJIBbHOW OpraHu3aluu
JKUBBIX CHCTEM pa3HOTO paHra W NpuoOpeTeHHe YMEHHI HCIOJb30BaTh 3TH 3HAHMS JJIS TPAMOTHBIX
JIeCTBUI B OTHOIIEHUH OOBEKTOB KUBOW MPUPOIBI M PELICHUS PA3JIMYHbIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHne LeiaM M3ydeHUs AUCHUIUIMHBL «buonorus» Ha 6a30BOM ypoBHE oOecrmeuuBaeTcs
pelIeHrEeM CIIEeIYIOIUX 3aau:

* OCBOGHHME OOYYAIOIIMMHUCA CUCTEMBbl 3HAHUNH O OHMOJOTMYECKHX TEOPHUSIX, YUEHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBHaX, CIY)KalIMX OCHOBOW uid (popMUpPOBaHMS MpEACTaBICHUN O
€CTeCTBEHHO-HAYYHOW KapTHMHE MHpA, O METOJaX HayyHOro MO3HAaHHWS, CTPOEHHH, MHOrooOpasuu U
O0COOEHHOCTSIX KUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3alliy, BBIIAIOIINXCSI OTKPBITHSIX U COBPEMEHHBIX
UCCJIEIOBAaHUIX B OMOJIOTUY;

* (QopmupoBaHHEe Yy O0Oy4YaIOUIMXCS IIO3HABATENIbHBIX, HMHTEIJICKTYAIbHbIX W TBOPYECKUX
CIOCOOHOCTEH B IpoIlecce aHAIM3a JAHHBIX O MYTSX Pa3BUTHUS B OMOJOIMH HAYYHBIX B3IJISI0B, UICH U
MOJIXOJIOB K M3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;
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* CTaHOBJICHHE Y OO0ydYarommuxcs OOIIed KylbTypbl, (YHKIMOHAJIHLHONH TPaMOTHOCTH, pPa3BUTHE
YMEHHI OOBSCHSATH M OIICHUBATH SIBIICHUS OKPYXKAIOIIEro MHUPa KUBOW MPUPOJIBI HA OCHOBAHWH 3HAHUI
Y OIBITA, ITOJYYCHHBIX NIPU U3yYCHUN OHOJIOTUH;

* (hopMupoBaHKe y 00yYarOMIUXCSI YMEHUH MIUTIOCTPUPOBATh 3HAYCHHE OMOJIOTUYECKUX 3HAHUH B
NPAaKTUYECKOH JESATETbHOCTH YEJOBEKA, PA3BUTUM COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUH H
arpoOHUOTEXHOJIOTUI;

* BOCHHTAaHHE YOGKAEHHOCTH B BO3MOXXHOCTH IIO3HAHHMS 4YEJIOBEKOM JKMBOH TMPUPOJIBI,
HEOOXOJMMOCTH OEpEKHOTO OTHOIICHHS K HEH, COONIIOJNCHHS 3TUYECKHX HOPM MPU IMPOBEICHHUU
OMOJIOrMYECKHUX MCCIICIOBAHUM;

* OCO3HAHME IEHHOCTH OHWOJOTMYECKUX 3HAHWUK MJIi TOBBIIMICHUS YPOBHS OSKOJIOTUYECKON
KYJBTYPBI, ISl (POPMHPOBAHUSI HAYYHOTO MHPOBO33PEHHS;, * MPUMEHEHHE MPHOOPETEHHBIX 3HAHUN U
YMEHUH B TOBCEIHCBHON JXU3HU JUIS OLICHKU IOCIEACTBUH CBOCH ICATEIBHOCTH IO OTHOILICHUIO K
OKpYXKaroliel cpene, COOCTBEHHOMY 3JI0pPOBbIO, OOOCHOBAaHHME M COOJIOJICHUE Mep MPO(HIAKTUKH
3a00JI€BaHUH.

s u3ydeHust 6Mooruy Ha 6a30BOM YpOBHE OTBOJHTCS 72 daca.

B mporpammy BKIIIOYEHO COAEp)KaHUE, HANpaBiICHHOE Ha (OPMHUPOBAHHE Yy OOYUAIOIIMXCS
KOMIICTEHIIMI, HEOOXOIUMBIX JUIsl KAUECTBEHHOTO OCBOCHHUS OCHOBHON 00pa3oBaTEIbHON MPOTrPaMMbI
CIIO Ha 6a3e 0OCHOBHOTO 00IIIEro 00pa30BaHMSI C TIOYUYESHUEM CPEIHETO 00IIero oopa3oBaHusl.

[Iporpamma y4eOHOW MUCHUIUTMHBI «BHOJIOTHS» YTOYHSET COAEpKaHUEe y4eOHOro Marepuana,
MIOCJIEIOBATEIBHOCTh €r0 M3YYEHHUs, pacIpenesieHue Y4eOHBIX YacoB, TEMATHKy WHIMBHYaJbHBIX
MPOCKTOB C YYETOM CIEHU(PHUKU MPOrpaMM MOJArOTOBKH CIICHUAIKUCTOB CPEIHErO 3BEHA, OCBAaMBACMOM
CHEUATBHOCTH.

MECTO YYEFHOM JUCIHUILIMHGI B YYEFHOM ILJTAHE

B ¢mwmane I'BIIOY PX UI'CT, peanusyromiemM o6pa3oBaTeIbHYI0 TPOrpaMMy CpeaHETro oOIIero
oOpa3zoBanus B npenenax ocBoeHuss OOII CIIO Ha Ga3ze OCHOBHOro 001Iero oOpa3oBaHHUs, U3yUEHHE
OMOJIOTMH MMEET CBOM OCOOCHHOCTH B 3aBHCHUMOCTH OT Mpoduis MpodecCHOHATBHOTO 00pa30BaHUs.
OTO BBIpaXKaeTcsi B COAEP)KaHUM OOYUYEHHs, KOJIMYECTBE 4acOB, BBIIENSIEMbIX HAa M3y4€HHE OTAEIbHBIX
TEM MPOTPaMMBbI, TIIyOWHE X OCBOCHHUS O0YYAIOIIUMICS, 00bEME M XapaKTepe MPaKTUUYECKUX 3aHATHH,
BUJAaX BHEAYAMTOPHOM CaMOCTOSTENbHOM paboTel oOywaromuxcs. [Ipodeccus «Mactep o peMOHTY U
00CTyKMBaHUIO aBTOMOOMIIEH» OTHOCUTCS K TEXHUYECKOMY IPOUIII0, TOITOMY OHOJIOTHs U3y4daeTcsl Ha
6a30BOM ypOBHE.

Wzyuenne gucumrummbel «buomorus»  3aBepmiaeTcsi MOIBEACHWEM HTOTOB B (hopme
T epeHIIMPOBAHHOTO 3a4eTa B paMKax NMPOMEXKYTOYHOM aTTecTalluu OOydYarolIuXcsi B Ipolecce
ocoerusi OOIl CIIO nHa 6a3e OCHOBHOTO OOIIETO OOpa30BaHUS C TOJYYCHHEM CPEIHETO OOIIero
oOpazoBanus. OOmmMe KOMIETEHIMH, NPEAyCMOTPEHHbIe pabodeld MporpaMMoi  JAMCHUIUIMHBI
«buonorus», cuyuTarTCs CPOPMHPOBAHHBIMH TPU MPOXOXKICHHH OOYUYAIOIIMMUCS TPOMEKYTOUHON
aTTeCTallHH.

[Ipu peanmzanmm comepxkaHusi oOrieoOpa3oBaTeNbHON Y4eOHONW MUCHUIUIMHBI «bromorusy» mo
npodeccun 23.01.17 «Mactep 1o peMOHTY U OOCITYKMBaHMIO aBTOMOOMJIEI» MakcHUMajbHas yueOHas
Harpys3ka oOydaroluxcsl COCTaBiseT 72 yaca, U3 HUX  J1aDOpaTOpHBbIE U MpPaKTHUYECKHE 3aHITUA - 18
yacoB. buonorus usyqaercs Ha 1 kypce.

PE3YJbTATHI OCBOEHUA YYEEHOM JUCITATITAHBI
Cornacao @I'OC COO, ycranaBiauBaloTcs TpeOOBaHUS K pe3yabTaTaM OCBOSHHS 00y4YaroIIUMUCS

IporpaMM CpegHero oOmero oO0pa3oBaHUS: JIMYHOCTHBIM, METANpPEeIMETHbIM U MPEAMETHBIM.



Ko u IInanupyemMbie pe3yabTaThl OCBOCHUS AUCHHIIIHHBI

HAUMEHOBaHUe

popmupyembIx O6mue JucHMIIHHAPHBIE

KOMIIeTeH il
OK 01. BeiOupars | JIudHOCTHBIE pe3yabTaThl JOJDKHBI OTpakarb B dactu: | [IP6 1. ChopMUpOBaHHOCTh 3HAHUK O MECTE M POJM OHOJOTHUU
CHOCOOBl  pelIeHUs | TPYAOBOTO BOCTIMTAHUS: B CHUCTEME HAy4YHOTO 3HaHUS; (YHKIMOHAIBHOH TIPaAaMOTHOCTH
3aja4 - TOTOBHOCTb K TpPYAY, OCO3HAHHE IEHHOCTH MAacCTEepCTBa, | UEJOBEKA JJISl PEeLICHUS KU3HEHHBIX TPOOJIEM.
npodecCHOHaNIBHON | Tpynoooue; [1P6 2. ChopmMHupOBaHHOCTH YMEHUSI PACKPBIBaTh COAEpPIKAHUE
JESITeTbHOCTH - TOTOBHOCTh K AKTUBHOHW AESITENbHOCTH TEXHOJOTMYECKOH | OCHOBOINOJAraromMX OWOJNOTHYECKUX TEPMUHOB U  TOHSTHUH:
IPUMEHUTEIBHO u COLIMaIbHON HaIpaBJIEHHOCTH, CIIOCOOHOCTH | XKH3Hb, KJIETKA, TKaHb, OpPraH, OPraHW3M, BHI, MOIYJSIUS,
K pa3NUYHBIM | MHULUKUPOBATH, MJIAHUPOBATH U CAMOCTOATEIHHO BBINOJNHATH | SKOCUCTEMa, OMoLieH03, Onocdepa; Metabonu3m (0OMEH BEIECTB
KOHTEKCTaM TaKyIo J€SITEIbHOCTD; SHEpruM), romeocras (caMmoperyisuus),

- HHTEpeC K pa3muHbIM cdepam mnpodeccHoHaTbHOM
JIeSITCIIHbHOCTH.

MetanpeameTHbIe pe3ybTaThl JOIKHBI OTPAXKATh:
OBnajeHne yHUBEPCAIbHBIMUA YI€OHBIMU TTO3HABATEIHHBIMU
JIEHCTBUSMU:

a) 0a30BbIC JIOTUYECKUE JCHCTBUS:

- CaMOCTOATENbHO (HOPMYTUPOBaTh W AKTyallM3UPOBATh
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIH MPHU3HAK WM OCHOBAHUS
JUISl CpaBHEHUS, KilacCu(UKauy U 0000IIeHHUS;

- OIIPEAEINATh LEIH NeATEeIbHOCTH, 33/1aBaTh TapaMeTpPbl

Y KPUTEPHUU UX TOCTHKCHHS;

- BBISIBJISITh 3aKOHOMEPHOCTHU M TPOTUBOPEUHS

B paCCMaTPUBAEMBIX SIBJICHUSX;

U IIpeBpalleHue
OuocuHTe3 Oenka, CTPYKTypHas OpraHU3alUs JKUBBIX CHCTEM,
JCKPETHOCTD, CaMOpETyJIALHS, CaMOBOCIIPOU3BE/ICHUE
(penipomyKius), HAcJIeJCTBEHHOCTb, U3MEHYHMBOCTb,
9HEPro3aBUCUMOCTb, POCT U pa3BUTHE, YPOBHEBAsI OpraHU3aLUs.

I1P6 3. CdopMUpOBaHHOCTb YMEHHs PACKPBIBATH COJEp)KaHHE

OCHOBOIIOJIATAOMINX  OMOJOTHYECKUX TEOPHUM W THUIOTE3:
KJIIETOYHOM, XPOMOCOMHOW, MYTAallMOHHOM, 3BOJIIOLMOHHOM,
MPOUCXOXKACHUS )KU3HU U YEJIOBEKA.

[1P6 4. CdopmupoBaHHOCTH yMEHUS pacKpbIBaTh

OCHOBOIIOJIATal0IIMe OUOJIOTUYECKUE 3aKOHBI M 3aKOHOMEPHOCTH
(I Menpnens, T. Moprana, H.M. BaBunoBa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpanuiibl ux TpUMEHUMOCTH K >KUBBIM
CHUCTEMaM.

ITP6 5. TlpuoOpereHne ompITa MPUMEHEHUS OCHOBHBIX METOJ/IOB
HAy4YHOTO MO3HAHUS, UCTIOJIh3YEMbIX B OMOJIOTHH: HAOIIOICHUS




- BHOCUTb KOPPEKTHBBI B
COOTBETCTBUE PE3yJIbTATOB
MIOCJIC/ICTBHH JESITETbHOCTH;
0) 6a30BbBIC HCCIIEAOBATEILCKUE ACUCTBUS:

- BJIAJICTh HAaBBIKAMH y4eOHO-HUCCIIEIOBATEILCKON

U TPOCKTHOW JIEATENHLHOCTH, HABBIKAMU  pa3pelICHUS
npooJIeM;

- BBISIBJIATH IPUYMHHO-CIICJICTBEHHBIC CBS3U

U aKTyaJIU3upOBaTh 33]1a4y, BbIJIBUTATh TUIIOTE3Y

€¢ peUICHHs, HAXOIUTh AapTyMEHTHI I JO0Ka3aTelbCTBa
CBOMX YTBEPXJCHUH, 3alaBaTh I[apaMeTpbl M KPUTEPUHU
peleHus;

- AHAJIM3UPOBATh IOJYYCHHBICE B XOJE pEIICHUS 3aJauu
pe3yNIbTaThl, KPUTUYECKU OIICHWBATh HX JOCTOBEPHOCTH,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSIX;
pa3pabaThIBaTh IUIAH PEHICHUS MPOOIEMBI C YIETOM aHAIN3a
UMCIOIINXCS MAaTePHATLHBIX U HEMAaTEPUATBHBIX PECYPCOB;

-- yMeTh TIEPEHOCHUTD 3HAHUS B TIO3HABATEIHHYIO

U TIPAKTUYECKYIO 00JIaCTH KU3HEACITETbHOCTH;

- YMETh MHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
oOmacreit;

- BBUIBHTaTh HOBBIC HJICH,
MOJIXOJIBI U PEIICHUS

JIeSITEILHOCTD,
LCIISIM,

OLCHNBATHh
OLICHUBATb PUCKHU

npempiiaratb  OpUTrMHAJIbBHBIC

Y ONMCAHUS KUBBIX CHCTEM, IIPOIIECCOB U SBJICHHI; OpraHU3aIIH
U TPOBENCHHUS OMOJIOTUYECKOTO HKCHEPUMEHTA, BBIABIKCHHS
TUMOTE3, BBISBICHHUS 3aBUCUMOCTH MEXAY HCCIETyeMbIMU
BEIIMYMHAMM, 00BSICHEHUS HOJTYYEeHHBIX pe3yabTaToB
U (QOpMYyITUPOBaHUS BBIBOJOB C HCIOJB30BAHUEM HAyYHBIX
IIOHATUN, TEOPUN U 3aKOHOB.

I[IP6 6. ChopmMupoBaHHOCTh YMEHHS BBIJCISATH CYIICCTBEHHBIC
NPU3HAKH ~ BHUPYCOB, KIETOK MPOKApUOT U  DYKApHOT;
OJTHOKJICTOYHBIX YU MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOreOLEHO30B U IKOCUCTEM; OCOOEHHOCTH IPOIIECCOB OOMEHa
BEIIECTB U TIPEBpAIICHHs] SHEPruu B KIETKe, (OTOCHUHTE3A,
TUTACTHYECKOTO M SHEPTETHYECKOT0 0OMEHa, XeMOCHHTE3a, MUTO3a,
Meiio3a,  OIUIOJOTBOPEHMS,  pa3BUTHS U Pa3MHOXKEHUS,
VHAMBUIYaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHes3a), 60phObI 3a
CYILIECTBOBaHME, €CTECTBEHHOTO OTOOpa, BUI000pa3oBaHus,
PUCHIOCOOICHHOCTH OpPTaHW3MOB K cpelae OOWTaHWs, BIUSHHSA
KOMITOHEHTOB 9KOCHUCTEM, aHTPOIOTEHHBIX U3MEHEeHUI
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BEIECTB U MPEBpaLEHIE SHEPTruu B Ouochepe.

I1P6 7. CdhopMHPOBAaHHOCTb YMEHUS HPUMEHSTH IOJyYEHHbIE
3HaHUS Ui OOBSICHEHHS] OMOJIOTMYECKHUX IPOIECCOB U SIBICHUH,
JUTSL IPUHSTHS IPAKTUYECKUX PEIICHUH B TTOBCETHEBHOM KU3HU

C LIeTIbI0 00ecredeHtst 0€30aCHOCTH CBOETO 3/10POBbsS U 3/I0POBBS
OKpYKalOIIMX JIoAeH, COOMIONEHUsT 30pOBOrO o0Opa3a KHU3HH,
HOPM T'PaMOTHOTO MOBEICHUSI B OKPYXKAIOIIEH MPUPOIHON CPENE;

MIOHUMAaHUE  HEOOXOOUMOCTH  HCHOJB30BAaHHUSA  JOCTHKEHUM
COBPEMEHHOW OHOJIOTMM W OMOTEXHOJIOTHH JUIsl parimOHaIBHOTO
MIPUPOAOIOIL30BAHUS.

I[IP6 8. CdopMupOBaHHOCTH, YMEHHUS pelIaTh OHUOIOTUYECKUE
3a/1a4, COCTABIISITh TCHOTUITMYECKHUE CXEMbI CKPEIIIMBAHUS

JUISL pa3HbIX THUIIOB HACJEJOBaHUs NPU3HAKOB y OpPraHU3MOB,
COCTaBJISITH CXEMBI MEPEHOCA BEIECTB U PHEPTHUU B IKOCHCTEMAX
(enu nuTaHus, TUIIEBBIE CETH).




I[MP6 9. CdopMupoBaHHOCTh YMEHHI KpPUTHYECKH OICHUBATH
uHbOpMaIMi0  OMOJIOTHYECKOTO  COJAEPXKAHUS, BKIIIOYAIOIIYIO
[ICEBJJOHAYYHbIE 3HAHUS M3 PA3IUYHBIX HCTOYHHKOB (CpeICcTBa
MaccoBoM  uHGOpManUM, Hay4YHO-TNOMYJSPHBIE MaTepUalbl);
HUHTEPIPETUPOBATH TUYECKUE ACIIEKTBI COBPEMEHHBIX
UCCIIEIOBaHUM B OWOJIOTMHM, MEIOUIMHE, OMOTEXHOJOTHH;
paccMarpuBaTh  [NIOOANBHBIE  JKOJOTHYECKHE  TPOOJIEMBI
COBpEMEHHOCTH, (OpMHUpPOBATH IO OTHONICHHIO K HHUM
COOCTBEHHYIO MO3UIIHUIO.

I[TP6 10. ChopmupoBaHHOCTH YMEHHI CO3/1aBaThb COOCTBEHHBIE
INUCbMEHHBIE M YCTHbIE COOOLICHHS Ha OCHOBE OMOJIOIMYECKOMN
uHbOpMallMd U3  HECKOJIBKUX  HCTOYHUKOB,  T'PAMOTHO
MCTIOJIB30BaTh MOHITHHHBIN anmapar OHOJIOTHI

OK 02.
Hcnonb3oBars
COBpPEMEHHbIE
CpencTBa  TIOMCKa,
aHaIM3a

U UWHTEpIpeTanuu
uHpOpMauu

U MH(pOpPMaLlMOHHbIE
TEXHOJIOTUN TUTSt
BBITIOJTHEHUS  3a/1a4
npodeccuOHaTBLHON
JeATETLHOCTH

JIMuyHOCTHBIE pE3yNbTaThl [JOJDKHBI OTpa)kaTb B YaCTH:
[EHHOCTH HAYYHOTO IMO3HAHMS:

-c(hOpMHUPOBAHHOCTh MHMPOBO33PEHUs, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKH W OOIIECTBEHHOMN
OPakTUKH,  OCHOBAaHHOIO  Ha  JWanore  KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B HIOJIMKYJIBTYPHOM MHDE.

MertarnpenMeTHbIE Pe3yIIbTaThI JJOJDKHBI OTPAKATh:
OBnajieHne yHUBEPCAIbHBIMU y4eOHBIMU ITO3HABATEIbHBIMU
JNEUCTBUSIMU:

B) pabota ¢ uH(popmaruei:

- BJaJeTh  HaBBIKAMHU  TONy4YyeHUS  HHoOpManuu
U3  HWCTOYHUKOB  pasHbIX  THUIIOB,  CaMOCTOSTEJIbHO
OCYIIIECTBIIATH TIOHCK, aHaJIn3, CHUCTEMATH3ALNI0

U MHTEpIpeTalnio HHPOPMALUK Pa3InYHbIX BUJOB U (HopMm
NIPEICTaBIICHHUS;

- OLIGHUBATh JJOCTOBEPHOCTb, JIESTMTUMHOCTh HMH(MOpMAIHH,
€€ COOTBETCTBHE IPABOBBIM U MOPAJIbHO-ITHUYECKUM HOpMaM

[TP6 1. ChopMupOBaHHOCTH 3HAHUIM O MECTE U POJIH OUOJIOTUH

B CHUCTEME HAYYHOTO 3HAHWS, (YHKIMOHAIBHOW TPaMOTHOCTH
YeJIOBEKa ISl PELICHUs )KU3HEHHBIX NTPO0IIeM.

[IP6 7. CdopMuUpPOBaHHOCTb YMEHUS MPUMEHSTH IOJIYYEHHbIE
3HaHUS U1 OOBSICHEHHUs] OMOJIOTMYECKHUX IPOLECCOB U SIBICHU,
JUISL IPUHSATHS IPAKTUYECKUX PEIIEHUH B TOBCETHEBHOM KU3HU

C Lenblo obecriedueHus: 0€30MacHOCTH CBOETO 370POBbS U 310pPOBbs
OKPY’KaIOIUX JIFOJIEH, COONIIOACHUS 30pOBOTO O0Opa3a KU3HH,
HOpPM TPaMOTHOTO IOBEJCHMS B OKPYXKaroLleW MPUPOAHON Cpeace;
MMOHUMAaHUE  HEOOXOJMMOCTH  MCIIOJNBb30BaHMUS  JIOCTHXKEHUMN
COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTMH Ul palMOHAIbHOTO
MIPUPOIOTIONIE30BAHMUSL.

I[TP6 10. ChopMHupoOBaHHOCTHL YMEHHW CO3/1aBaTh COOCTBEHHBIC
MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOrHMYECKOMN
uHbOpMalUMd M3 HECKOJBKHUX  HCTOYHHMKOB,  TI'PaMOTHO
WCIIOJIb30BaTh MOHATUIHBIN armnapar OMoJ0Tuu




OK 04. DddexTuBHO

JImyHOCTHBIE pe3yiabTaTbl MOOJUDKHBI OTpPaXaTb B YaCTH:

I1P6 5. IlpuoOpeTeHre OMbITa MPUMEHEHHSI OCHOBHBIX METOJIOB

B3aMMOJICHCTBOBATh | LIGHHOCTH HAYYHOTO TIIO3HAHMS: OCO3HAHHE IEHHOCTH | HAYYHOTO MO3HAHMS, UCIIOIb3YEMbIX B OMOJIOTHUN: HAOMIONCHUS U
U paboTath B HAay4yHOW  JACATEIBHOCTH, TOTOBHOCTb  OCYILECTBIIATH | ONMCAHUS KMBBIX CHCTEM, ITPOLIECCOB U SIBJICHUM; OpraHU3aluu U
KOJUIEKTUBE U IIPOEKTHYIO U UCCIIEN0BATEIbCKYIO JeATENIbHOCTD | IPOBEACHUSI  OMOJOTMYECKOTO  OKCIIEPUMEHTA,  BBLABIIKCHHS
KOMaH/1e WHJIUBUYaJIbHO U B IPYIIIIE. TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXAY HCCIECLyEMbIMU

MeranpeameTHble pe3ynbTaThl JOJKHbI OTPaXaTh: BEIMYMHAMU, OOBICHEHHS MTOJyYCHHBIX PE3YJIbTATOB

OBnanenue YHHUBEPCAJIbHBIMU KOMMYHUKAaTHBHBIMU | U (DOPMYJIMPOBaHMS BBIBOJOB C HCIOJb30BAHUEM Hay4YHbIX

JNEUCTBUSIMU: MOHSTUHI, TEOPUI U 3aKOHOB

0) coBMECTHasl 1eATEIbHOCTb!

- IOHUMATh U MCIIOJIb30BATh PEUMYIIECTBA KOMAaHIHON

U UHIUBU1YaJIbHON pabOThI;

- NpUHUMATh  LEIM  COBMECTHOH  JEATENBHOCTH,

OpPraHU30BBIBATH U KOOPAMHUPOBATH NEHCTBUSA

M0 ©¢ [JOCTHXKCHHIO: COCTaBIISITh INIaH  JICHCTBHIA,

pacupeneniartb pojlud € y4eTOM MHEHMHM Y4YaCTHHKOB

00CYyKJ1aTh pe3y/IbTaThl COBMECTHOM paboThI
OK 07. | JInyHOCTHBIE pe3yNbTaThl JOJDKHBI OTpaxarb B uyacTu: | [IPO 5. IIpuoOpereHue ombiTa MPUMEHEHHS OCHOBHBIX METO/IOB
CopnelicTBoBaTh HKOJIOTMYECKOTO  BOCHUTAHUS: -  COPMHUPOBAHHOCTH | HAYYHOI'O MTO3HAHUS, UCIIOJIb3yEMbIX B OMOJIOTHUU: HAOTIOCHUS
COXPaHECHUIO JKOJIOTUYECKOHN KYyIbTYpbl, IOHUMAaHHUE BIUSHUSA COLUAIBHO- | U ONMCAHMSA KUBBIX CUCTEM, IIPOLIECCOB U SBICHUN; OpraHU3aluu
OKpYXKaromen SKOHOMHYECKHX IPOLECCOB HA COCTOSHUE IPUPOTHON U TPOBEACHUS] OUOJOTMYECKOTO HKCIEPUMEHTA, BBIIBUKCHUS
Cpensl, U COLMAJIBHON Cpellbl, OCO3HAHUE II00ATbHOTO XapakTepa | TMIOTEe3, BBIABICHHUS 3aBUCUMOCTH MEXIy HCCIEIyeMbIMU
pecypcocOepexeHu HKOJIOTUYECKUX MPOOIeM; BEJTMYUHAMHU, OOBSICHEHUSI TOTYYEHHBIX PE3YJIbTaTOB
10, HOPUMEHSATH | - IUIAaHUPOBAHME M OCYILECTBIEHUE JIEHCTBUH B OKpy»Katoliel | 1 (OpMYyJIMpPOBAHUS BBIBOJIOB C MHCIOJIb30BAaHHMEM HAYyUHBIX
3HAHUsA Cpele Ha OCHOBE 3HAHMS LeJed YCTOMYMBOTO pa3BUTHUSA | IMOHATHN, TCOPUN U 3aKOHOB.
00 U3MEHEHHUHU | 4EIIOBEYECTBA; I1P6 6. ChopMupoBaHHOCTb YMEHHS BBLACTATH CYIIECTBEHHbIC
KJINMATa, IPUHLMUIIBI | - AaKTUBHOE HENPHUATHE JEHUCTBHM, NPUHOCAIIMX BpEX | IPU3HAKM  BHPYCOB, KJIETOK  IMPOKAPUOT MW  DYKAPHOT;
OepexKIIMBOrO OKpPY’KaIoIlleH Cpee; OJHOKJICTOYHBIX Y  MHOIOKJIETOYHBIX OpPraHU3MOB, BHJOB,
IIPOU3BO/ICTBA, - YMEHHE MPOTHO3UPOBATh HEOIATONPUSITHBIE SKOJIOTMUECKHEe | OMOreOleHO30B U AKOCHCTEM; OCOOEHHOCTH MPOIIECCOB OOMEHa
3¢ dexTuBHO MOCJECTBHS MPEANPUHUMAEMBIX IEHCTBUA, MPEJOTBPALIATh | BEIIECTB M TMpEBpAIleHUss SHEPruuM B KIETKe, (OTOCHHTE3a,
JICICTBOBATH uX; IJIACTUYECKOTO U SHEPreTHYeCKOro 0OMeHa, XeMOCHHTE3a, MUTO34,
B Ype3BbIYANHBIX | - PACIIMPEHHE OIbITAa JCATEIBHOCTH  JKOJIOTMYECKOW | ME€03a,  OIUIOJOTBOPEHMS,  pa3BUTHUSA U Pa3MHOXEHUS,
CUTYaIMSIX HarpaBJIEHHOCTH. WHUBUAYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHesa), 60pbObl

MeranpeaMeTHbIe Pe3yIbTaThl JOJKHBI OTPaXaTh:

3a CyIIEeCTBOBAaHHME, €CTECTBEHHOrO 0TOOpa, BHI000pa30BaHUS,




Ognazsenue YHUBEPCAIbHBIMU KOMMYHUKaTHUBHBIMU | IPUCHOCOOJIEHHOCTH OpPraHU3MOB K cpele OOWTaHUSA, BIUSHHS
JEeUCTBUAMU: KOMIIOHEHTOB 9KOCHUCTEM, aHTPOIOT€HHbBIX U3MEHEeHUI
0) coBMECTHasl 1eATEIbHOCTB! B DKOCHUCTEMAX CBOEH MECTHOCTH,

KpPYrOBOPOTA BEILIIECTB U IPEBpAlllEHIE YHEPruu B Orocgepe.




COJIEP)KAHUE YUYEBHOM JUCITATIIUHBI

O0beM JUCHUIIMHBI U BUABI y4eOHOH padoThl

Bupa yueoHoii padoTbl

0O0BeM B yacax

O0Bem 00pa3oBaTeILHON MPOrPAMMBI JUCHUIJIMHBI 72
B T.4.

TEOPETUYECKUE 3AHATHS 46
IPaKTUYIECCKUE 3aHATUA 11
nabopaTopHbIEC 3aHATUSL 6

OcHOBHOe coaep:kaHue 52
B T.4.

TEOPETUIECKUE 3aHATHUA 40
IIPAKTUYECKUE 3aHATHU 12
n1abopaTopHbIE 3aHATUSL -

IIpodeccnonanbHO OPUEHTHPOBAHHOE CO/lepKaHue (cogepKxaHne B
NMPHUKJIATHOTO0 MOIYJI51)

B T.Y.

TEOPETHUECKHUE 3aHATHS 6

MPaKTUYECKHUE 3aHITH 5

n1abopaTopHbIE 3aHATHUS |

KoncyabTanuun )

IIpome:xxyTouHasi atTecTaums (3K3aMEH) 6
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TEMATHYECKOE INTAHUPOBAHHUE

HaumenoBanue pasnenon Maxkcum. Kon-Bo obs3arensHoi
yaeOHas ayTUTOPHOU yquSHOM
HaTPY3KH IIpH 09HOH Gopme
Harpyska
00yUYeHMsI, 9achl
CTyZAcHTa Bcero B T.4. IPAKT. U
(gac) CEMMHApPCKHe
3aHATHUA
buonorus kak Hayka. JKuBble CUCTEMBI U UX ’ ’ 0
OpraHu3aIus
XHMMHUYECKUH COCTaB U CTPOEHUE KIIETKU 8 10 1
KusHeneareabHOCTh KIETKU 5 6 1
Pa3MHOXEHME U MHAMBUAYAILHOE PAa3BUTHE OPraHU3MOB 6 6 2
HacnenctBeHHOCTh M MU3MEHYMBOCTh OPraHU3MOB 9 10 3
DBOIIOIUOHHAST OMOIOTHS 6 6 1
Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMile 6 6 1
Opranu3Mbl 1 OKpyKarolas cpeia 4 4 1
Coo011ecTBa ¥ SKOJIOTUUECKUE CUCTEMBbI 10 10 2
Cenexiust opraan3mMoB. OCHOBBI OMOTEXHOIOTHH 4 6 2
Pemenue keiicoB B 001aCTH OMOTEXHOJIOTHH 4 4 2
Koncynpranuu 2 2
DK3aMeH 6 6
UTOT'O 72 72 16
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dopmupyemblie
HaumenoBanue Copaepxxanue yuyeOHOro MaTrepuasa (0CHOBHOe U Npo¢ecCHOHAJILHO OpHeHTHPOBaHHoe), | O0bem KOMITETCH N
pa3esioB U TeM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOLYJIb (IPU HAJTUYHMHI) 4acoB
1 2 3 4
OcCHOBHOE cO/Iep:KaHue
Pa3nes 1. buonorus kak Hayka. ZKuBble cucTeMbl M HX OPraHH3alUs 2
Tema 1.1. Copeprkanue y4eOHOro Marepuana 2
buonorus buonorus — Hayka o »uBoi npupoze. CBs3u OMOJIOIUU ¢ OOIECTBEHHBIMU, TEXHUUECKUMHU U
B CUCTEME HayK. JPYTUMH €CTECTBEHHBIMU HayKaMH, (pHI0COPHE, pEIIUTHEN, STUKONW, ICTETHKONW M TIPABOM.
Oobmas Ponp Ouonorun B (QOpMHPOBAHMM COBPEMEHHOW HayyHOM KapTHHbI Mupa. Cucrema
XapaKTEepUCTHUKA OMOJOrMYECKHUX HaYK.
KU3HU MeTopl MO3HAHUS XUBOK NMPUPOIBI (HAONIOJCHHE, SKCIIEPUMEHT, OMHCAaHUE, U3MEPCHHE, OK-02
KJaccu(uKaIus, MOICTMPOBAHUE, CTATUCTHYECKAs 00pabOTKa TaHHBIX).
JXussble cucteMsbl (GMOCHCTEMBI) KaK IIpeaMeT n3ydeHus 6uonoruu. OTanyuue >KUBbIX CUCTEM
OT HeopraHuueckoi npupojsl. CBoMcTBAa OMOCUCTEM U UX pa3HOOOpa3He.
YpoBHH OpraHu3aluu onocucrem: MOJIEKYJISIPHO-T€HETUYECKHH, KJIETOYHBIH,
OpraHU3MEHHBIN, MOMYJISIIMOHHO-BUI0BOM, 3KOCHUCTEMHBIH (OMO - TEOLIEHOTHYECKU),
O6uochepHbIit
Pa3nes 2 XuMnueckuii cOCTaB M CTPOEHHE KJIETKH 8
Tema 2.1. Coneprkanue yueOHOro MaTepuasa 2
XUMHUYECKUH COCTaB | XUMUYECKUN COCTaB KJIETKH. XMUMHYECKHE AJIEMEHTHI: MaKpOdJIEMEHTHI, MUKPOIJIEMEHTEHI.
kieTkd. Bona Bona u munHepanbHble BemecTBa. DYHKIMM BOJBI M MUHEPAIBHBIX BEIIECTB B KIIETKE.
U MUHEpaIbHbIE [Tonnepkanue 0cMOTHYECKOTO OanaHca
BEIIECTBA IIpakTueckoe 3aHsTHE 1
Ne 1 «buonoruyeckas pojb MHUHEPAJbHBIX BEIIECTB B OOECHEUEHUHU >KU3HENEATEIbHOCTH
OpPraHU3MOB, MPOSBJICHUS AUCOaTaHCa MUHEPATBHBIX 3JIEMEHTOB)»
Tema 2.2. Copneprkanne ydeOHOro MaTeprana 4
buonoruueckn benku. CoctaB u ctpoeHue 0enkoB. AMUHOKHCIOTEI — MOHOMEpHI OenkoB. Hezamenumblie u
BaXHBIE XMMHYECKHE | 3aMEHUMbIE AMHUHOKHUCIOTHI. AMHUHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYphl O€NKOBOI
COCIMHEHUSA MOJIEKYJIbl (II€pBUYHAs, BTOPUYHAsS, TPETUUHAS M YETBEPTUYHAS CTPYKTYpa). XUMHUECKUE OK-01, OK-02,
cBoiictBa OenkoB. buonornyeckune ¢ynkuun OenkoB. DepMEeHTHI — OHOJOTHYECKHE OK-04
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katanmzaropsl. CTpoeHue (QepMeHTa: aKTHUBHBIM LIEHTP, CyOcTpaTHas Ccrnenupu4HOCTb.
Kodepmentsr. Buramunsl. OTinnunst pepMEHTOB OT HEOPraHUYECKUX KaTaIu3aToOpOB.
VYraeBoapl: MOHOCaxapuabl (IVIOK03a, pubo3a M Je30kcupubo3a), Aucaxapuibl (caxaposa,
JaKTO3a) M TOoJMcaxapuisl (Kpaxmall, TIHKOTeH, LeJUTono3a). buonorndeckue ¢GyHKIuN
yrineBoAoB. Jlumuael:  TpuraMuepuisl, Qocoaunuasl, crepouasl. [uapoduibHo-
runpodoOHble cBoiicTBa. buonornueckue ¢ynkuun munuaoB. CpaBHEHHE YIIIEBOOB,
OeNKOB W JMMUIOB Kak HMCTOYHUKOB sHepruu. Hyxnewnosbie kucnotsl: JJHK u PHK.
Hyxneotnasl — MoHOMEpBI HYKIIEMHOBBIX KucaoT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenune n
dbyukimn PHK. AT®: ctpoenue u pynkuuu

Tema 2.3. Copnepkanne ydeOHOro Marepuana 2
CrpykTypHO- [{utonorus — Hayka o kieTke. KinetouHas Teopust — mpuMep B3auMOAeHCTBUS Uaeil 1 pakToB
GbyHKINOHATBHAS B HAyYHOM IT0O3HAHUU. MEeTO/1bl U3yYeHUs KIETKU.
opranusanus KieTok | Kierka xak nenoctHas sxuBas cucrema. OOIiue NpU3HAKK KJIETOK: 3aMKHYyTas HapysKHas
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, CHCTeMa CHHTe3a Oeka.
Tumbl KIETOK: JyKapuoTHYeckas UM  IpokapuoTuueckas. OCOOEHHOCTH  CTpPOEHUs
MpOKapHUOTUUECKON KieTku. KierouHnas crenka Oaktepuil. CTpoeHUE 3YKapHMOTUYECKOU
kJ1eTki. OCHOBHBIE OTIMYUS PACTUTENBHON, KUBOTHON U rpuOHOM KieTkH. [loBepXHOCTHBIE
CTPYKTYpbl KIJIETOK— KJIETOYHAsi CTE€HKa, TJIMKOKAJIUKC, UX ¢yHkuuu. llnasmaruueckas
MeMOpaHa, ee CBOMCTBA M (DYHKIUH.
[Muronnazma u ee opraHounabl. OmgHomMemOpaHHble opraHouabl kietku: OIIC, ammapar
['onbixu, nu3zocoMsl. IloyaBTOHOMHBIE OpPraHOWABI KJIETKH: MHUTOXOHAPHWH, IJIACTHIBIL.
[TpoucxoxaeHne MUTOXOHIApUNA W TuacTuA. Buael mmactuna. HemeMOpaHHbBIE OpraHOM/IbI
KJIETKH: pUOOCOMBI, KJIETOUHBIA LEHTP, LEHTPUOIU, PECHUYKH, >KIYTUKH. DYHKIUU
OpraHouIOB KJIETKU. BritoueHus.
SAnpo — perynaropHelid HeHTp KieTku. CTpoeHHe sijpa: sfaepHas 000JI0ouKa, Kapuoriasma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB B KJIETKE
Paznen 3. 7Ku3HeaesiTeIbHOCTD KJIETKH 5
Tema 3.1. Coneprkanne ydeOHOro MaTeprana 2

OOMeH BeIEeCTB
U TpeBpalieHne
SHEPIrUn
B KJIETKE

OOmMeH BellecTB, UM METa0O0IM3M. ACCUMMILNS (TUTACTHYECKUH 0OMEeH) M AMCCUMMIISAIIUS
(oHEpreTuyecknii 0OMEH) — JIB€ CTOPOHBI €IUHOTrO Ipolecca MeradboiusMa. Poib 3aKoHOB
COXpaHEHMsI BEIIeCTBa W SHEPruM B NMOHUMaHMU MeTabonu3ma. Tumbel OOMEHa BElECTB:
aBTOTpo(HBIN U TerepoTpodHbIi. Ponh GepMeHTOB B OOMEHE BEIIECTB W NPEBPAIICHUU

OK-01, OK-02,
OK-04
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sHeprun B kierke. PorocuHre3. CBeroBas m TemHOBas (as3pl (orocunTesa. Peakumm
¢dorocuntesa. dpdexkruBHOCTS PoTOCHHTE3A. 3HAUCHHE (POTOCHHTE3A IS )KU3HU Ha 3emIie.
Bnusiaue ycnoBuii cpeipl Ha (POTOCHHTE3 M CIIOCOOBI TOBBIIMICHHUS! €r0 MPOIYKTHBHOCTH Y
KYyJbTYPHBIX ~PAacTeHMHA. XeMOCHHTE3. XEMOCHHTE3UpyIoIue OakTepuu. 3HAYCHUE
XEMOCHHTE3a /ISl )KM3HU Ha 3emIle.

DHepreTuyeckuii 0OMeH B KIIeTKe. PaciienieHre BemecT, BbIACICHHE U aKKyMYJIUPOBAHUE
SHEPruM B KIJIETKE. DTalbl 3HepreTuueckoro oomena. ['nmukonus. BpoxeHue u ero BUJBL
Kucnopognoe oxucnenue, wim kietoyHoe apixanue. OxuciurensHoe (GpochopriupoBaHue.
O} PeKTUBHOCTH SHEPreTHIECKOro oOMeHa

Tema 3.2.
Buocunres Oenka

Copnepkanne ydeOHOro Marepuana

Peaknun wmatpuunoro cuHre3a. [eHernueckas wuHpopmamusa u JHK. Peammzanus
reHeTUYeCcKo nHpopMaluu B KieTke. ['eHeTnueckuil koa u ero cBoiicrsa. TpaHnckpunuus —
marpuunblii  cuHTe3 PHK. Tpancmsiuus — OuocuHTe3 Oenka. OTanbl  TpaHCIALMH.
KoaupoBanue amunokucaot. Ponb pubocom B GnocuHTe3e Oeka

HpaKTqucxoe 3aHATUC

No 2 «Pemenue 3a1a4u Ha onpeereHne mocae0BaTEIbHOCTH HYKICOTHIOBY

Tema 3.3.
Bupycel

Copneprkanue ydeOHOro MaTepuana

Hexnerounsle popmbl xku3HU — BUpYChl. Mcropust oTkpbiTus BupycoB (/1. U. MBanoBCKkwMil).
Oco0eHHOCTH CTPOEHHUS M KU3HEHHOT0 1uKJa BUpycoB. bakTepruodaru. bonesnu pacrenuii,
KUBOTHBIX M 4€JIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nmMmyHnoaedunura yenoseka (BUY)
— Bo30yautens CIIM/1a. [IpoduiakTuka pacnpocTpaHeHus: BUPYCHBIX 3a00€BaHUI

Paznen 4. PasMHoOKeHHe H HHIMBHYaJbHOE PA3BUTHE OPTaHU3MOB

Tema 4.1. ConeprkaHue yueOHOro MaTepuasa
JKu3HEeHHEIN IUKIT Krerounslii 1MKn, WM JKW3HEHHBIM 1MWK KieTku. MHTepdasza m mwurtos. Ilporeccsr,
KJIETKH npoTekaronue B uatepdase. Pemnukanus — peakuust Mmatpuunoro cunrtesa JJHK. Ctpoenue
XpoMocoM. XpOMOCOMHBI HA0Op — KapuoTHUN. [UTIIIOMIHBIN U TaluIOWIHBI XPOMOCOMHBIE
HaOopel. Xpomatuael. LluTONOrnMYeckre OCHOBBI PAa3MHOXKEHHS W HHIWBUIYaTbHOTO
pa3BuTHs opraHu3mMoB. Jlemenwe kinetkn — wMuto3. Cragum wmuto3a. I[lpomeccsl,
MPOUCXOAAIIME Ha pPa3HbIX CTaAUWSIX MHUTO3a. DBHOJIIOrMYEeCKUM CMBICT  MHTO3a.

[TporpamMmmupyemast ru0esb KIETKH - alonTo3
Tema 4.2. Coneprxanue yueOHOro MaTepuasa

DopMBbI pa3MHOKEHUS

@DopMbI pa3MHOXKEHHs OPraHU3MOB: Oecronoe U nojaosoe. Buasl 6ecrnoaoro pasMHOXKEHUS:

OK-01, OK-02,
OK-04
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OpraHu3mMoB

JIeJIEHNEe HAJBOE U MOYKOBAHKE OJIHO M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BET€TaTUBHOE
pasMHOKeHue. cKkycCcTBEHHOE KIIOHUPOBAaHUE OPTraHU3MOB, €0 3HAYCHUE JIJIsl CEICKIIUH.
[TomoBoe pa3MHOKEHHE, €ro OTIUYHSA OT Oecmosoro. Meio3. Craaun meiio3a. [Iporeccsl,
MpOUCXOAsIIME Ha craguax wmenosa. lloBemenne xpomocom B menose. KpoccuHrosep.
buonoruueckuii cMbICl U 3HaUeHUE Melo3a. ['TameTrorenes — npoiecc 00pa3oBaHUs MOJIOBBIX
KJIETOK Y *KUBOTHBIX. [10JI0BBIE *Kele3bl: CEeMEHHUKH U ssnyHUuKU. OOpa3oBaHUE U pa3BUTHE
MOJIOBBIX KIETOK — TaMeT (CHepMaro30Hj, SIMIIEKJIeTKa) — CIepPMaTOreHe3 M OOTeHE3.
Oco0eHHOCTH CTpOeHUS SHIEKIETOK U ciepMaTo3on1oB. OmnonorBopenue. [lapreHorenes

HpaKTI/I‘{CCKI/IC 3aHATUA

Ne 3 «M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIpENapaTax»

Tewma 4.3.
NupuBunyansHoe
pa3BUTHE OPraHU3MOB

Copepxanue yaueOHOro MaTrepuana

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (3MOpHOreHes). DTallbl
SMOPHUOHAIBHOTO pa3BUTUSl y TO3BOHOYHBIX JKHUBOTHBIX: JpOOJIEHHE, TacTpyJIsamus,
opranorere3. llocTamOpuonanbHOe pa3BuTHE. THIBI MTOCTIMOPHUOHANBHOTO PAa3BUTHS:
npsMoe, HerpsiMoe (JIMYMHOYHOE). BiusiHMe cpeabl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOXKJAEHHBbIE ypojacTBa. Poct u pasButrue pacteHuil. OHTOreHes3
IIBETKOBOT'O PAaCTE€HUs: ABOMHOE OIUIOAOTBOPEHHE, CTPOSHUE CEMEHHU, CTAaJIMH Pa3BUTHSI

HpaKTI/I‘{eCKI/Ie 3aHATUA

Ne 4 «MHdexmonHble 32001€BaHUs U SMUAEMUN B UICTOPUH YeloBeUecTBa. BakiuHanus kak
npoduaakTuka HHPEKIHOHHBIX 3a001€BaHHI»

Pa3nen S. HaciieACTBEHHOCTh H H3MEHYUBOCTh OPraHNU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
HaCIICTOBaHHSI

Copepkanne y4eOHOro MaTepuana

[IpenMeT u 3aauMl TeHETUKHU. POIb UTONOTUU U SMOPUOIIOTHH B CTAHOBIICHUH T€HETUKH.
Bxnaxg poccuiickux W 3apyOeXHBIX YYEHBIX B Pa3BUTHE TEHETHKUA. METONbl TEHETHKH
(TMOpUIONOTUYECKUI, ITUTOTEHETHYECKU, MOJEKyIsIpHO-reHeThuueckuii). OCHOBHBIC
T€HETUYECKUE MOHATHA. [ eHeTHUecKas CHMBOJIMKA, UCIIOIb3yeMasi B CXeMax CKPEIIMBaHU.
3aKOHOMEPHOCTU  HAclleOBaHUsA  NPU3HAKOB,  ycTaHoBleHHble [.  Mengenem.
MonHoruOpuaHOe CKpemuBaHue. 3aKOH €AMHOO0Opa3us THOPHIOB TEPBOTO TMOKOJICHUS.
[IpaBuno noMuUHUpOBaHUS. 3aKOH paACHICIUICHHMs] MPU3HAKOB. ['MIoTe3a 4YMCTOTHI ramer.
[TomHOe W HemoyiHOE AOMHUHHMpOBaHME. [[UTrHOpHIHOE CKpemuBaHUE. 3aKOH HE3aBHCHMOTO
HACJIEIOBaHMsI TpHU3HAKOB. lluToreHeTHueckne OCHOBBI TUTHOPHIHOTO CKPEIIUBAHMUS.
AHanmu3upylomee CKpenpBanue. VICmoap30BaHNe aHATU3UPYIONIETO CKPEIIMBAHUS IS

OK-01, OK-02,
OK-04
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OnpeCaAcCIICHUA I'CHOTHUIIA ocobu

HpaKTI/I‘IeCKOC 3aHATUC

Ne 5 Pemenue 3amady Ha ONpENEIICHHE BEPOATHOCTH BO3HMKHOBEHMS HACIEACTBEHHBIX
IPU3HAKOB IIPU MOHO-, JAM-, HOJUTMOPUIAHOM U aHAIM3ZHUPYIOIIEM CKpELIMBaHUM,
COCTABJICHUE T'€HOTUIIMYECKHUX CXEM CKPEIYBaHUs

Tema 5.2.
CuremineHHoe
HacJICJOBaHUE
MIPU3HAKOB

Conepkanue y4eOHOro MaTeprasia

CuenneHHoe HacienoBaHue npuszHakoB. PabGora T. Moprana 1o cuEIUIEGHHOMY
HacJIeIOBaHUIO T'eHOB. HapylueHue cuLemieHuss TeHOB B pe3ysbTaTe KpPOCCHHIOBEpA.
XpOoMOCOMHas TEOpUsl HACJIEICTBEHHOCTHU. | eHeTHUecKue KapThl.

I'eneruka noma. XpoMOCOMHOE oOmpenereHue 1ojia. AyTOCOMBI M IOJOBBIE XPOMOCOMBI.
['omorameTHble U rereporameTHble opraHu3msbl. HacienoBanue MpHU3HAKOB, CLEIUIEHHBIX C
110JIOM

Tema 5.3.
3aKOHOMEPHOCTH
N3MCHYHUBOCTHU

Copnepxkanne y4eOHOro Marepuana

N3mMeHunBOCTh. BUIbl ©I3MEHYMBOCTH: HEHACJICICTBEHHAs U HaclecTBeHHas. Poib cpenbl B
HEHACJICACTBEHHON W3MEHUMBOCTU. XapaKTEPUCTHKA MOJUPUKAIMOHHON W3MEHUYHUBOCTH.
BapuanuoHnHnsiii psa u BapuanumonHas kpuBas. Hopma peaknuu npusHaka. KonnuectBeHHbIe
M Ka4eCTBEHHbIE TPU3HAKM U HX HopMa peaknuu. CBoiicTBa MOAN(PUKAIIMOHHON
W3MEHYHBOCTH.

Hacnencreennast, MM TeHOTHNHWYECKAas HM3MEHYHMBOCTH. KoMOMHATHBHAs HM3MEHYUBOCTD.
Meiio3 ¥ TONOBOI MpollecCc — OCHOBA KOMOWHATUBHOM H3MEHYMBOCTH. MyTallMOHHAs
U3MeHYMBOCTh. Kiaccudukamus MyTamuii: TeHHbIe, XPOMOCOMHBIE, TeHOMHbIe. YacToTa u
OpUYMHBL  MyTaluil. MyTareHnsle  (QakTopbl. 3aKOH TOMOJIOTUYECKHUX pSIOB B
HacCJIeICTBEHHOM N3MEHUYNBOCTH
H. 1. BaBunona

IIpakTHueckoe 3aHsTHE

Ne 7 Pemenue 3aa4 Ha OIpCACIICHUC BCPOATHOCTU BO3HUKHOBCHUSA HACIICACTBCHHBIX
IMPU3HAKOB IIPU PA3JIMYHBIX THUIIAX BSaHMOHeﬁCTBHﬂ T'€HOB, COCTaBJICHUC T'CHOTHUIIMYCCKUX
CXEM CKpPCIIMBAHUSA

Tema 5.4.
I'enernka yemoBeka

Conepxanue yq4eOHOro MaTeprasa

I'enetuka wyenoseka. Kapuorunm denoBeka. OCHOBHBIE METOJIbI TE€HETUKH YEJIOBEKa:
TE€HEATOTHYECKUN, OJM3HEIOBBIA, ITUTOTEHETUYECKUM, OMOXUMUYECKHH, MOJICKYJISIPHO-
reHeTuyeckuil. COBpEMEHHOE OIpEETICHHEe TEeHOTHUIA: MOJHOT€HOMHOE CEKBEHHUPOBAHME,
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IFeHOTUIIMPOBaHMUE, B TOM uKcie ¢ nomousto I11{P-ananu3a. Hacnencrsennsle 3a0os1eBanus
yeJoBeKa: TEeHHble Ooye3Hu, OOJE3HM C HACIEICTBEHHOH IpenpacroyioKEHHOCTBIO,
XpoMOCcOMHbIe Oose3Hu. ComaTtudyeckue M reHepaTuBHble MyTalMU. CTBOJIOBBIE KIIETKH.
[Ipunuuner  3m0poBoro  oOpasa JKM3HM, JUATHOCTHKH, NPO(PUIAKTHKH U  JICYCHHS
IFeHEeTUYeCKuX  Oosie3Hel.  MeauKo-reHeTU4ecKoe  KOHCYJIbTHpOBaHME.  3HAYEHHE
MEAMIMHCKOW TE€HETUKU B MPENOTBPALICHUM U JICYEHWU TIEHETHMYECKUX 3a0osieBaHMi
YeJIOBEKa

[IpakTrueckoe 3aHsATHE

Ne 7 «CocraBiieHre 1 aHaJIN3 POAOCIOBHBIX YCJIOBCKA»

Pasznen 6. DBoJIONHOH

Had OMoJIorus

=)

Tema 6.1.
OBOJIIOAOHHAS
Teopus
U €€ MECTO
B OHOJIOTHH

Copnepkanue y4eOHOro Marepuana

[TpennocbuIkyn BO3HUKHOBEHHSI 9BOJIIOLIMOHHONW TEOPUH. DBOIIOLUOHHAS TEOPUs U €€ MECTO
B Ouosiornu. BrusiHME HSBOIIOIMMOHHONW TEOpPHM HA pa3BUTHE OMOJOTHHM W JPYTHX HayK.
CupzerenscrBa 3Boonuu. [laneonTonornueckue: Mocie0BaTeaIbHOCTD MOSBICHNS BUIOB B
MAJICOHTOJIOTUYECKON JIETONHUCH, NepexojHble Gopmbl. buoreorpaduueckue: cXoacTBO H
pasnnuue dayH U QJIop MaTEPUKOB U OCTPOBOB. DMOPHOJIOrMUYECKHE: CXO/ICTBA U PA3TUUUS
SMOpPHOHOB Pa3HBIX BHUJOB MO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHaJIOTUYHBIE, pPYAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXMMUYECKHE:
CXOJICTBO MEXaHU3MOB HACJEICTBEHHOCTHM M OCHOBHBIX METAa0OJMYECKHX IMyTell y Bcex
JKUBBIX OPraHU3MOB.

OpomtonmonHas Tteopus Y. [lapsuna. Ilpennochiiki BO3HHMKHOBEHHUS JapBHHMU3MA.
JIBIoKyne Ccuiibl 3BOJIIOLMU BUAOB 1o JlapBuHy (uM30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYPCOB, HeolpeaenéHHas U3MEHUYMBOCTh, O0pb0a 3a CyIEeCTBOBAHME,
€CTECTBEHHBIH 0TOOD)

Tema 6.2.
MukposBoIrOLUs

Conepxanue yq4eOHOro MaTeprasa

Cunternyeckas teopus sBomonnu (CTD) u e€ ocHOBHBIE MOJOXKEHUS. MUKPOIBOIIOLHS.
[Tomynsiust Kak eAMHUIIA BUJA U SBOJIOIMH.

JBmwxynme cuibl ((hakTOphI)IBOIIONUM BUAOB B IpHpoJe. MyTalMOHHBIN mpolecc u
KOMOHMHATUBHAsE W3MEHUYUBOCTh. [lomynsiroHHble BoJHBI W jApeiid reHoB. W3onsuus u
murpauusa. EcrecTBeHHbII o0TOOp — Hampapistomuid Qakrop sBomoruu.  Dopmbl
ecTecTBeHHOro ot0opa. IIpucrnocoOnIeHHOCTh OpPraHu3MOB Kak pe3yjiabTaT 3SBOJIOIMH.
[Tpumepsl npucnocoOyieHnii y opranu3moB. Apomopho3bl U uauoagantauuu. Bug u

OK-01, OK-02,
OK-04
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BU000pazoBanue. Kpurepuu Buna. OcHoBHBIE POpMBI BUI000pa3oBaHus: reorpaduyeckoe,
IKOJIOTUYECKOE

Tema 6.3.
Makpo3Bosronuus

Copepxanne yueOHOro Marepuana

MakposBomrorusi. DopMbl  IBONMONKK:  (PHUIIETUYECKAs, TUBEPTCHTHAs, KOHBEPreHTHas,
napasuienbHasi. HeobpaTumMocTs 3BOIIOIMH

[TpakTrueckoe 3ansaTue (Ha BEIOOP NMpEnojaBaTes)

Ne 8 «CpaBHenue BHIOB 110 MOP(OIIOTHIECKOMY KPHTEPHIOY
win «Onucanye NpUcnoco0IEHHOCTH OPraHu3Ma U €€ OTHOCUTENIBHOTO XapakTepay

Pa3znen 7. BoO3HUKHOBEHHE U PAa3BUTHEC )KU3HU HA 3emuie

=)

Tema 7.1.
3apoxaeHue
U pa3BUTHE KU3HU

CopepxaHue yaueOHOro MaTepuana

JloHayuyHble NpPEICTABICHUS O 3apOXACHUM XU3HHU. HaydHble rumore3bl BOZHMKHOBEHUS
KU3HU Ha 3emiie: abMOreHe3 U MaHciepMus. XUMHUecKas 3BONOLUsA. AOGMOreHHbIH CHUHTE3
OpraHMYECKHUX BELIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE IOATBEPKIACHUE
XUMUUYECKON HBOJIFOLMK. HavanpHble 3Tanbl Ouoiiorudeckoil 3soirrormu. | mnoresa PHK-
Mupa. PopMUpOBaHHE MEMOpPaHHBIX CTPYKTYp U BO3HHUKHOBEHHE MpPOTOKIETKH. [lepBbie
KJIETKHU U UX 3BONIOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emuie 1o 3paM U nepuojaM. Karapxeit. Apxeickas U mpoTepo3oicKas
spbl. Ilanmeosoiickas spa u €€ mnepuoabl: KeMOPUHUCKUN, OpPJOBUKCKHMH, CHIYPUHCKHH,
JIEBOHCKMM, KAMEHHOYTOJIbHBIN, NTepMCKHL. Me3030icKast 3pa U €€ NepHoJbl: TPUACOBBIN,
Iopckuii, MenoBoi. KaiiHo3olickas 3pa M €€ TNEpUOAbL: IAJIECOrCHOBBIM, HEOTCHOBBIM,
AHTPOIOT€HOBBIM.

Tema 7.2.
Cucrema

OpTraHu4YCeCKOro Mupa.

[Ipoucxoxnenue
YeJI0BEKa —
aHTPOIIOTEHE3

CopepxaHue yaeOHOro MaTepuana

Cucrema OpraHMYecKOro MHpa Kak OTpakeHHe HBOJOLMU. OCHOBHBIE CHCTEMaTHUYECKHE
IpyNIbl OpraHU3MOB. XapaKTEpUCTHKA KIMMaTa M IeoJIOTMYecKuX IpoueccoB. OCHOBHBIE
STamnbl SBOJIONUM PACTUTENBHOIO W JKUBOTHOrO Mupa. Apomopdo3bl y pacTeHUH H
KUBOTHBIX. [l0siBIIEHME, paclBET U BBIMUPAHHUE TPYIII )KUBBIX OPTaHU3MOB.

OBojronusl  4enoBeKa. AHTpomojiorusi Kak Hayka. Pa3BuTue mpeacTaBieHuUd o
IIPOUCXOXKICHUN 4YelIoBeKa. MeTonbl M3ydeHMsl aHTpornoreHesa. CXoOICTBAa U pa3iavyusd
yeloBeKa W KUBOTHBIX. CHCTeMaTHYecKoe TMOJNIOKEHHE uYeloBeKa. JIBHXKyllue CHIIbI
(akroper) anTpomoreneza. HacnencTBeHHas W3MEHYMBOCTb M €CTECTBEHHBIH OTOOP.
OO61iecTBEHHBIN 00pa3 ®KU3HU, U3TOTOBJIEHUE OPYJIUH TPy/ia, MBILIUIEHUE, peUb

Tema 7.3.

Coneprkanne ydeOHOro MaTeprasa

OK-01, OK-02,
OK-04
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OcCHOBHEBIE cTaauu
9BOJJIIOIIMHU YCJIOBCKA

OCHOBHBIE CTagUU W BETBU HBOJIOLMM YEJIOBEKA: aBCTPAJIONUTEKH, YeI0BEK yMEIbIid,
Yenosek npsMmoxonsamui, YenoBek HeaHIEepTalbCKuid, UenoBEK pa3yMHbII COBPEMEHHOIO
tuna. Haxolku nckonaemMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHUS, 00JacTh paclpoOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUSL.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIIME pachl: €BPONEOUAHAs (€Bpa3uiicKas), HErpo-
aBcTpajioujiHas (dKBaTOpUaibHasi), MOHIOJIOMAHAs (a3UaTCKo-aMepuKaHCKas). YepTsl
MPUCTIOCOOJICHHOCTH TMPEJICTABUTENICH YEIOBEYECKUX pac K YCIOBHUSIM CYLIECTBOBAHMS.
EnnncTBo uenoevyeckux pac. Kpuruka pacuzma

[TpakTrueckoe 3ansaTue (Ha BEIOOP NMPENoJaBaTeNsl) 1
Ne 9 «Bpewms u nyTu pacceneHus 4enoBeKa 1o MIaHeTe»
win «lIpucrnoco6IeHHOCTh YeoBeKa K pa3HbIM YCIOBUSM cpefbl. Bnusinue reorpadudeckoii
cpeapl Ha MOPGOJIOTHIO B (DU3HOJIOTHIO YEITOBEKa)
Pa3nes 8. Opranu3msbl M OKpYy:Kaoumas cpeia 4
Tema 8.1. Copnepkanue ydeOHOro Marepuana 2
DKoJIoTUs DKoJorus Kak Hayka. 3a/laqd ¥ pa3/ieibl SKOJIOrMU. MeTo bl 3KOJIOTHUYECKUX UCCIIEJOBAaHUM.
Kak Hayka. Cpenbl DKOJOTUYECKOEe MHUPOBO33PEHHE COBPEMEHHOTO uenoBeka. Cpenpl OOMTaHHS OpPraHHU3MOB:
KU3HU. BOJHAsl, HA3€MHO-BO3JyIIHAs, TIOYBEHHAs, BHYTPUOPTAaHU3MEHHAs. OKOJOTUYECKHE
DKoJIOTn4YecKue dakropel. Krnaccuduxarus skomorudeckux (akTopoB: abOHOTHYECKHE, OWOTHYECKHE U
dakTopbI aHTpOTIOTeHHbIe. J[eCTBHE HKOJOTHYECKUX (PAKTOpPOB Ha OpraHuU3Mbl. AOMOTHYECKHE
dakTophl: CBET, TeMIeparypa, BlIakHOCTb. Doronepuoansm. [IpucnocodbieHuss opranu3mMoB
K JeicTBUI0 abmoTnueckux (axktopoB. buonornueckue putmbl. buotuueckue haxkTopsl. OK-01, OK-02,
Buaet OuOTHMYECKMX B3aMMOJEHCTBUIN: KOHKYPEHILIMS, XHUIIHMYeCTBO. Ilapazutusm, OK-04, OK-07
MYTYyaJIi3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO), aMEHCAIU3M, HEUTPAIIU3M.
3HaueHue OMOTHMYECKUX B3aMMOJCHCTBHM IS CYIIECTBOBAHMUS OPTraHU3MOB B MPHUPOIHBIX
coob1ecTBax
Tema 8.2. Coneprkanue yueOHOro MaTepuaa 2
DKOJOTHYeCcKre DKOJIOTHYECKUE XapakTepUCTUKH Tmomyisiuu. OCHOBHBIE TIOKA3aTeld  TOIMYJISIIUU:
XapaKTEePUCTUKU YUCJIIEHHOCTh, IUJIOTHOCTh, POXIAEMOCTb, CMEPTHOCTh, HPHUPOCT, MHUTpanusd. JluHamuka
TTOTYJISIIH YUCJICHHOCTH MOMYJISIINHN U €€ Perysius
[IpakTuueckoe 3aHsiTue 1
No 10 «IToicu€r mIoTHOCTY MOMYJSIINAN pa3HbIX BUJOB PACTCHHIN»
Pa3nen 9. CooOmiecTBa M HKOJIOTHYECKHE CHCTEMbI 10 OK-01, OK-02,
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Tema 9.1.
Coo0miecTBa
OpPTaHHU3MOB,
DKOCHUCTEMBI

Copepxanue yaueOHOro Marepuana

CoobmectBo  opranm3smMoB  —  Ouomeno3.  CrTpykTypsl  OuoneHo3a:  BUIOBaf,
IPOCTpPaHCTBEHHas, Tpopuueckas (mumesas). Bunpl-noMuHanTel. CBsi3u B OHMOLIEHO3E.
Dkonorudeckre cucteMbl (3kocucreMbl). lloHsTne 00 »KocucTeMe U OHOTEOoIeHO3E.
@OyHKIMOHAIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOAYLEHTbI, KOHCYMEHTBI, DPEIYyLEHTHI.
KpyroBopot BemiecTB U MOTOK PHEPTrUU B dKocucTeme. Tpoduueckue (NMUILEBbIEC) YPOBHH
skocuctembl. [lumeBble nenu u cetu. OCHOBHBIE IMOKAa3aTeNd 3KOCUCTEMBI: OHoMacca,
OPOAYKIMSI. DKOJIOTUYECKUE MUPAMUJbL: MPOIYKIUH, YUCIEHHOCTH, OuomMaccel. CBolicTBa
9KOCHUCTEM: YCTOMUMBOCTb, camMmoperysnus, pazsutue. Cykneccus

Tema 9.2.
IIpupoansie
AKOCHCTEMBI

Copnepkanue ydeOHOro Marepuana

[IpupoaHble 3KOCHCTEMBI. ODKOCHUCTEMBI peK MU 03Ep. DKOcHCTeMa XBOHWHOTO WIIU
HUPOKOJIHMCTBCHHOI'O Jeca. AHTpOHOFCHHBIe 3KOCHUCTEMBI. AFpOBKOCI/ICTeMI)I.
YpboskocucteMbl. buonornueckoe M XO3SHCTBEHHOE 3HAYEHHE AarpodKOCHUCTEM H
yp6o3kocucteM. bropasnooOpasue kak (GakTop YCTOWYUBOCTH dSKocucTeMm. CoxpaHeHue
OHOJIOTHYECKOro pa3HooOpasus Ha 3emiie

Tema 9.3.
buocdepa —
riaodannLHAas

JSKOCHCTEMA 3eMITH

Copeprkanne y4eOHOro MaTepuana

Vuenue B. U. Bepnaackoro o 6uochepe. ['panuiisl, coctaB u crpykrypa 6mocdepsr. Kupoe
BemecTBO M ero ¢QyHkiuu. OcobeHHocTH OHocepbl Kak TI00aJbHOW 3KOCHUCTEMBI.
Jlunamuueckoe paBHOBecue M oOpaTHas cBsizb B Ouocdepe. KpyroBopoTel BeliecTB H
OMOreoXMMHYECKUEe ILMKIBl 3JIEMEHTOB (yriepojaa, as3ora). 30HAJBHOCTh OHOChEpHI.
OcHOBHbBIE OMOMBI CyIIN

Tema 9.4. IIpodeccnoHanbHO OpPHMEHTHPOBAHHOE cCoAepkaHUe (CoAeprKaHHe NPHKJIATHOIO
Bnusane MO/1YJIfA)
AHTPOIIOTEHHBIX YenoseuecTBo B Onocdepe 3eminu. AHTpOIOreHHbIE U3MEHEeHHs B Ouocdepe. I'mobanbHbIE
¢dakTopoB Ha skosoruueckue mpobnemsl. CocyliecTBOBaHME NpUPOIbl M denoBeuecTBa. CoxpaHeHHE
ouoctepy O0uopa3HoOOpa3us Kak OCHOBa ycToWuumBOocTH Ouocdeprl. OcCHOBa palMOHAIBLHOTO
yIpaBieHUs NPUPOAHBIMU pecypcaMd M HUX HUCHOJb30BaHuE. JlocThkeHHs OMOJIOTUU U
oXpaHa pUpOAbI
IIpakTHueckoe 3aHsTHE
Ne 11 «[IpopunakTuka mpopeccuoOHaTbHBIX 3a00JIeBaHUN»
Tema 9.5. IIpodeccnoHaTbHO OPMEHTHPOBAHHOE  coepXKaHHe (coAeprkaHHe NPHKJIATHOIO

OK-04, OK-07
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Bnusiaue conmaibHo-
IKOJIOTHYECKUX
(dakTOpOB Ha
3I0pOBbE YEOBEKA

MO/1YJIfA)

310poBbe U ero cocrasisomue. OakTopsl, MOJOKUTEIBHO U OTPULIATENIBHO BIMSIONINE HA
opranu3M 4yesioBeka. [IpoOrema TEXHOTEHHBIX BO3ICHCTBHII Ha 310pOBhE 4YeEJIOBEKa
(97EKTpOMArHUTHBIE TIOJIs, OBITOBAs XUMUS, W30BITOYHBIC IIYMBI, paguaus W T.IL.).
ApanTanus. opraHu3Ma dejoBeka K ¢akTopaM OKpykaromieil cpenbl. IIpuHUUIBL
dopmupoBaHus 310poBhecOeperaromero nopeaeHus. Ouzndeckas aKTUBHOCTh M 3/I0POBbE.
broxuMuyeckue acreKkThl paiOHAIbHOTO MUTAHUS

JlaGopaTopHble 3aHATHS

Ne 1 «YmMcTBeHHas pabOTOCIIOCOOHOCTHY

Pa3nen 10. Cesekuusi OpraHu3MoB, OCHOBBI OHOTEXHOJIOTHH

Tema 10.1.
Cenexuus
KaK HayKa U Ipolece

Copnepkanue y4eOHOro Marepuana

Cenexuus Kak Hayka M IpoLEcC. 3apOKACHHUE CElIeKUUU U AoMecTukanusa. Yuenue H. U.
BaBuwiioBa 0 neHTpax MHOroo0Opasus M IPOUCXOXKAECHUS KYJIbTYpHBIX pacTeHuil. LIeHTpsI
IIPOMCXOXKACHNS JNOMAIIHUX XUBOTHBIX. CopT, mopona, mramMM. COBpPEMEHHBIE METOJBI
CEJICKIUH. MaccoBblit
U UHAWBUIYAJIbHBIH OTOOpPHI B CEJIEKLMM pAacTeHHH M S>KMBOTHBIX. OIlEHKa 3KcTepbepa.
bnuskopocTBeHHOE cKpeluBaHne — UHOpuAMHT. Yncras nuHusg. CKpemuBaHHE YHCTBHIX
auHui. Tereposuc, umu ruOpuaHas cuia. HepoicTBeHHOe CKpellMBaHHWE — ayTOPUAMHI.
Otnanénnas rubpuamszanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHe3 U IOJIy4eHHe
NOJUIUIONA0B. JIOCTHKEHHS CENEKIIUN PACTEHHM, )KUBOTHBIX U MUKPOOPraHU3MOB

Tema 10.2. buortexHonoruss kak oTpacib NpPOU3BOACTBA. ['€HHass WHXKEHepus. OTalbl CO3JaHUS
OcHOBBI pexomOuHanTHOM JIHK u TpaHncrennsix opranusmoB. Kierounass umnxkeHnepus. Kierounsle
OMOTEXHOJIOTHHI KYJIBTYPBI. MHuKpOKIIOHATIBHOE pa3MHOXKEHHE pacTeHui. KnonupoBanue
BBICOKOITPOJYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OPIaHU3MOB. DKOJOTMYECKHE U ITHUECKUE
npo6sieMbl. 'MO — reneTndeck MOAMGUITMPOBAHHBIE OPTraHU3MBI
Tema 10.3. IIpodeccnoHanbHO OpPHEHTHPOBAHHOE coAepkaHUe (coAeprKaHHe NPHKJIATHOIO
buorexuonornn MO/1YJIfA)
B JKU3HU M ipodeccur | OCHOBHBIC HANPABJICHHS COBPEMEHHOM OMOTEXHOIOTHH B MPO(ECCHOHATBHOM AATEITbHOCTH
qeJIoBEKA. MeTtonanl OMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTHH. OTHKa
OMOTEXHOJOTHUYECKUX

U TEeHETHYECKUX HKcnepuMeHToB. [lpaBuna mnouncka M aHanm3a OHMO3KOJIOTHYECKOU

OK-01, OK-02,
OK-04, OK-07
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uHpopmanuu
U3 pa3IMYHBIX MCTOYHUKOB (Hay4yHas M y4eOHO-Hay4Hasl JIMTepaTypa, CPelICTBA MacCOBOM
nHpopmaruu, cetb IHTepHET U 1pyrue)

HpaKTI/I‘IeCKOC 3aHATUC

Neo 12 Keiicel Ha aHanu3 WHGOPMAIIMK O HAYYHBIX JOCTHXKCHHSIX B 00JIACTH TEHETHYECKHX
TEXHOJIOTHH, KIIETOYHOW WHKEHEPUH, TTUIIEBBIX OMOTEXHOIOTHA.

Ne 13 3ammra keiica: mpeicTaBieHUE Pe3YyJIbTaTOB pEIICHUS KEWCOB (BBICTYIICHUE C
MIPE3CHTAILINECH )

Pasznea 11. Pernenue k

elicoB B 00J1aCTH OMOTEXHOJIOTHiA

=

Tema 11.1
brnorexnonorun
1 TEXHUYECKHE

CUCTEMEI

IIpodeccuonanbHO OpHEHTHPOBAHHOE cojep:kaHue (codepikaHUe TMPHUKJIIATHOIO
MOJLYJISA)

Pa3Butne OMOTEXHOJNIOTMH C€ MPUMEHEHHEM TEXHMUYECKHUX cHCTeM (OMOMHXKEHepus,
O6uonHpopmaruka, OMOHMKA) M HX INPUMEHEHUE B JKU3HU YEJIOBEKAa, MOUCK M aHaIM3
UHPOpPMALIMK W3 paA3IUYHBIX HCTOYHHMKOB (Hay4yHas W y4yeOHO-HaydHas JUTeparypa,
CpeicTBa MaccoBOW MH(pOpMaLUK, ceTh MIHTEpHET U Apyrue)

IIpakTueckue 3aHsATHS

Ne 14 Keiicel Ha aHanu3 uH(pOpPMAMM O Pa3BUTUU OUOTEXHOJOTHUH C MPUMEHEHHEM
TEXHUYECKUX CUCTEM (TI0 MUHH-TPYIITIaM).

Ne 15 3ammra keiica: mpeicTaBieHUE pPe3yJIbTATOB pEIICHUS KEWCOB (BBICTYIJICHUE C
MIPE3CHTAINECH )

OK-01, OK-02,
OK-04, OK-07

KoncyabTanun

[\%)

IIpome:xxyTouyHast arrecTanus (9K3aMeH)

Bcero:

72
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ITOYPOYHOE IIJIAHUPOBAHUE

Ne HaumeHnoBanue pa3ziennoB u Tem Ko-Bo 0bsi3atenpHoi XapakTepHucTUKa OCHOBHBIX BHJIOB JCATEILHOCTH O0yUYaOITUXCSI
ypoKa ayJIUTOPHOM yqe?Hoﬁ
Harpy3KH Ipu o4HoH Qopme
00y4eHus1, 4achl
Bcero B T.4. IPAKT. U
CCMHHApPCKHUC
3aHATHUA
Tema 1 «buoJiorusi kak
Hayka. JKuBble cucTeMbl M X | 2 0
OpraHM3anus
1 PackpeiBaTh  conepkaHWe TEPMHUHOB W IIOHATUM:  Hay4HOE
MHUPOBO33pEHUE, HAyyHas KapTUHA MUpPA, HAYYHBIA METO[, TMIIOTE3a,
TEOpHs, METOIbl HUCCIeAOBaHUS. XapaKTepU30BaTh OHOJOTHUIO Kak
HayKy, €€ MEeCTO M pOjJb CpEeIM [JIpPYyIUX €CTECTBEHHBIX HaykK.
buoiiorus B cucreme Hayk. [lepeuncnary pa3zmensl OMOJOTMHM B COOTBETCTBHE C OOBEKTaAMU
Metobl TO3HAHUS KUBOU 1 u3ydeHus. Ha3piBaTh BakHEWIMEe OTpaciu OWOIIOTUYECKUX 3HAHUN U
MPUPOJIBL. 3amauu, crosimue nepen ouonoruerr XXI B. PackpsiBath comepxkaHue
TEPMUHOB M TIOHATUH: HAy4YHBIM METOJ, METOIbl HCCIECIOBAHUS.
XapakTepru3oBaTb OCHOBHBIE METOJbI IO3HAHUS >KUBOM MPUPOIbI:
HaO0/IeHUE, DKCIIEPUMEHT, ONMCAaHUE, U3MEpEeHHe, KiacCupUKalus,
MOJICIIUPOBAHNE, CTATUCTHYECKass 00pabOTKa JaHHBIX
2 buonornueckue cucremsl, PackpeiBath  comepxkaHue TEPMHHOB M IMOHSTHUWA: CHCTEMA,
MPOLECCHI U UX U3YUYEHUE Owoyornyeckasi ~ CHCTEMa,  DJJIEMEHTBl  CHCTEMBI,  CTPYKTypa
OMOCUCTEMBI, CBOWCTBAa JKMBBIX  CHCTEM, OOMEH  BEIIECTB,
1 Pa3MHOXEHHE, POCT, Pa3BUTHE, HACIEJICTBEHHOCTb, W3MEHYUBOCTb,

pa3ipaXkuMOCTh, 3HEPro3aBUCUMOCTh, YPOBHU OpraHU3alMU >KU3HU
(buocucrem). XapakTepru30BaTh MPUHIIUIIBI OPTaHU3AIMHA OUOCUCTEM:

OTKPBITOCTBD, BBICOKAs YIHOpAOOYCHHOCTD, caMoperyanus,
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UEepapXUYHOCTh. [lepedncisiTh yHHBEpCabHBIE CBOWCTBA IKHBOTO:
€IMHCTBO XHMMHYECKOTO COCTaBa, pa3ApaXUMOCTh, JABH)KCHHUE,
roMeocTa3, pOCT M pa3BUTHE, HACJICICTBCHHOCTh, W3MEHYHMBOCTD,
ABOTIONUSA (TPUCTIOCOOICHUE K U3MEHSIOIMMCS YCIOBHSIM).

Tema 3 « XUMHYEeCKHH COCTAB
U CTPOEHME KJIETKH »

XMMHYECKUH COCTAB KJIETKH.
Bona u MmunepanbHbie
BEIIECTBA

PackpbIBaTh cosiepykaHle TEPMUHOB U MOHSATHIA: 3JIEMEHTHI-OMOT€HBI,
MaKpO3JEMEHTbl, = MHKPOJIEMEHTbl;  MHHEpalbHbIE  BEIIECTBA,
MOJIEKYyJla BOJbl KaK JMIIONb, BOJOPOJHBIE CBS3U; TMIAPO(UIbHBIE U
rupo¢poOHbIe BemecTBa. Jloka3bBaTh €MHCTBO JIEMEHTHOIO COCTABA
KaK OJIHO M3 CBOMCTB >KHMBOTO. Pacrpenenits XMMHUYECKHE 3JEMEHThI
10 TPYIIaM B 3aBUCUMOCTH OT KOJIMYECTBEHHOI'O MPEACTABUTEILCTBA
B OpraHu3Me; XapakTepu30BaThb pOJb OTHAENbHBIX 3JIEMEHTOB.
BbisBASATE  CBSI3b  MEXAY ~ COCTaBOM, CTPOCHHEM  MOJIEKYJIbI
XMMUYECKOI'0 COEIMHEHMS U ero QYHKIMSIMU B KIIETKE

[Ipaktuueckoe 3anarue Ne 1.
«buomornyeckas porb
MUHEpaTbHBIX BEIIIECTB B
obecrnieueHnu

KHU3HEIEATEIIbHOCTH KUBBIX
OpTraHnu3MoOB, IMPOABJICHUA
nucbanaHca MUHEPAIbHBIX
HIIEMEHTOB.

Jloka3pIBaTh €JMHCTBO 3JEMEHTHOI'O COCTaBa KakK OJHO M3 CBOWCTB
’kuBoro. PacmpenensiTe XUMHUYECKHE SJIEMEHThl MO TpyNmnaMm B
3aBUCUMOCTH OT KOJIMYECTBEHHOTO MPEJCTABUTEIHLCTBA B OPraHU3ME;
XapaKTEepPU30BaTh pOJIb OTAEIbHBIX JIIEMEHTOB. BBIABIATH CBSA3b
MEXy COCTaBOM, CTPOECHHUEM MOJIEKYJIbl XUMUYECKOTO COSAMHEHUS U
ero (GyHKIIMSIMH B KJIETKE

benku. CocTaB u cTpoeHue
0€eJIKOB

PackpbIBaTh copep)kaHue TEPMHUHOB U MOHATHI: OEJKH, MOJIUMEpHI,
MOHOMEpBI, aMUHOKHCJIOTBI, TENTHIHAS  CBS3b,  IIOJUMIENTH]I,
NeHarypalus. XapaKTepu3oBaTh O€JKM KakK KJIAacC OpraHHYecKuX
COEIMHEHUH; KJIACCU(PUIIMPOBATh UX IO CTPOCHHUIO (TJIOOYISIpHBIE U
¢bubprIsipHbIe O€NKH), MEPEeUrucIsATh U XapaKTepu30BaTh (YHKLIUU
OeJIKOoB

q)epMCHTBI — OHOJIOTHYECKHUe

PaCKpLIBaTL COJZICPIKaHNUC TCPMHUHOB u MOHSATHM: (bCpMeHTBI,
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KaTaJIn3aTOPhI.

AKTUBHBIA IIEHTP, CyOcTpaTHAs CieUPUIHOCTh, KOHEPMEHTHI, OCIIKH -
aKTHBATOPbl M OCNKH-WHTMOMTOPBI. YKa3blBaTh OTIMYHS (PEPMEHTOB
OT HEOPTaHMYECKUX KAaTaIN3aTOPOB.

VYrnesoasl. JInnuael

PackpsiBaTh  conepkaHME TEPMHMHOB W IOHSTHI:YIJIEBOJBI,
MOHOCaxapubl, JIUcaxapuibl, IOJMCaXapuisl, IJIIOK03a, pubo3a,
JIe30Kkcupubo3a,  caxapos3a,  JIaKTO3a,  MajbTo3a,  LIEJUIHOJIO3a
(kyieTyaTKa), KpaxMmall, TJIMKOI€H; JMIUAbI, TPUINIMLEPUIbl (KHUPBI,
Macia), ¢GocOoTUNUABI, CTEPOUIBbL. XapaKTePU30BaATh  YIIICBOJIBI,
JUNUIBl KaK KJIaccopraHumdeckux coequHeHuil. Knaccuduuuposatsb
YIIJIEBOABI U JIUIMUIBI IO CTPOCHHIO; TIEPEUNCIIATh (DYHKIIMH YTICBOIOB
u smnuaoB.  CxemMaTHyeckd M300pakaTb  CTPOEHUE  MOJIEKYII
YIJI€BOJIOB, JIUIIUJIOB

Hykneunosbie kucnorsl. ATO

PackpbiBaTh cojiepKaHue TEPMUHOB u
TTOHSITHIA: IE30KCUPUOOHyKIICUHOBAS KHUCJIOTA (JHK),
pubonykinennoBast kucinora (PHK), nykieornn, nonunHykieoTugHas
uens  (TMOJMHYKIEOTHU[), KOMIUIeMeHTapHOCTb, (yHkuun JIHK
(XpaHeHHe W Tepenada HacjieICTBEHHOM uH(popmanun); Buasl PHK
(nHbOpMaIIMOHHAS, TpaHCIIOPTHAas, pubocomManbHas);
anieHo3uHTpUdochar (ATD), MaKpO3pIruyecKas CBSI3b.
XapakTepu3upoBaTh HYKJIEMHOBBIE KHCIOTBl KaKk XHMHYECKHE
COEJMHEHHUs M HOCUTEIM HacleJCTBeHHOW uHpopmanuu. OTMmedarsb
0COOEHHOCTH CTpoeHUsI MoJieKyl HykienHoBbIX kucnoT (JIHK, PHK) u
AT®. Cxemaruuecku u300pakaTb CTPOCHHME HYKIJICOTHIOB, MOJIEKYI
HYKJICMHOBBIX KUCITOT, AT

I/ICTOpI/ISI U METOABI U3YYCHHA
knetku. Knerounas TCOpHUA

PackpeiBath conep:kaHue TEPMUHOB U IOHATHI: KJIETKA, IUTOJIOTHS;
packpbIBaTh  COJIEpKAHHE  TOJOKEHUH  KIETOYHOW  TEOPHH.
Ilepeuncnare M XapakTepu3OBaTh OCHOBHBIE METOAbl H3yYEHHS
KJIETKH: (IPUTOTOBJICHUE CPE30B, OKPAITUBAHNUE, MUKPOCKOITUPOBAHHUE,
neHTpudyrupoBanue, KyJIbTHBHPOBAHUE KIETOK U TKaHEH )

10

Knerka xak nenoctHas KuBas
cucreMa

PackppiBaTh ~ comep)kaHWE ~ TEPMHHOB W TOHSITHN:KIETKH
(9ykapuoTuyeckas, IpOKapHOTHYECKas),lIja3Marudeckas MemOpaHa
(mna3Manemma), TJIMKOKAJIUKC, TPAHCHOPT BellecTB (MacCUBHBIN,
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aKTUBHBIM), ASHAONUTO3 ((ParoumTo3, MHHOLMTO3), SK3OIUTO3,
KJIETOYHasi CTEeHKa, Hykjeoua. CpaBHMBAaTh MEXIy coOoi
AYKApUOTHUYECKUE U MPOKAPUOTHUECKHE KIETKH; OTMEYaTh CXOJICTBO U
pa3nuyusi B CTPOCHHMU KJIETOK OaKTepwii, >KMBOTHBIX, PACTCHUH H
rpuboB

Pasznea 3 «
KusHeaeaTeIbHOCTH KICTKI»

11

OOMeH BelIECTB Ui
MmeTadom3M. Porocuures.
XeMOCHHTE3

PackpeiBaTh comepikaHue TEPMUHOB M MOHSTHIA: OOMEH BEIIECTB U
MpEBpaIlICHHE SHEPruM (METad0IM3M), ACCUMUWISIUS, TUIACTHUYECKUI
oOMeH, JUCCUMMISUS, OJHEepreTuyeckud oOmeH, (QoTocuHTes,
¢doronus, pochopunrpoBaHme, IEPEHOCUHUK MPOTOHOB, XEMOCHHTE3.

12

DHepreTudeckuii oOMeH

PackpbIBaTh cojep)kaHue TEPMUHOB M TOHSATHHA: SHEPreTUYECKUH
00ME€H, IUIMKOJIN3, MOJIOUHOKUCIIOE OpOXKEHHE, CIUPTOBOE OpOXKEHHE,
OMOJIOTMYECKOE OKHCICHHME, KIETOYHOE JbIXaHUE, JIUCCUMMIISALIMS,
dbepmenT. XapakTepu3oBaTh OOMEH BEIIECTB U MPEBpAIICHUE SHEPTHU
(Merabonu3M) Kak OJHO HUX CBOWCTB kuBoro. Ilepeuucnsath
0COOEHHOCTH TUTACTHYECKOTO M DHEPreTHYECKOr0 OOMEHa B KIIETKE;
yCTaHaBJIMBATh B3aUMOCBSI3b MEXTy HUMH.

13

buocunres Oenka. Peaknus
MaTPUYHOTO CUHTE3a

PackpeiBath copepkaHMe TEPMUHOB W MOHSTUN: T'€H, TEHETUYECKHI
KOJI, MAaTpPUYHBIA CHUHTE3, TPAHCKPUIILMUSA, TPAHCIALHUS, KOJOH,
aHTHKOJIOH, pubOCcOoMa, LIEHTpaJibHasl J0rMa, MOJIEKYJIIpHasi OMOJIOTHsl.
Onpenenstb  CBOMCTBA  T€HETUYECKOTO0  Kojaa  (TPHUILIETHOCTb,
OJHO3HAYHOCTb, BBIPOKJAEHHOCTb, YHUBEPCAIBHOCTD,
HENEPEeKPHIBAEMOCTh, HEMPEPHIBHOCTH ).

14

IIpaktnueckoe 3amstue Ne 2.
Pemenue 3ama4 Ha onpeaeneHue
MMOCJIEIOBATEILHOCTH
HYKJIEOTUIOB

OnucelBaTh ATallbl pcajmm3annun HacJeICTBEHHOM I/IH(l)OpMaI_II/II/I B
KJICTKC. OHpCI[CJ'IHTL MOCJICA0OBATCIIBHOCTE HYKJICOTHUIOB

15

Hexnerounsie GopMbl )KU3HU —

PackpelBaTh  copepkaHWe TEPMHMHOB W TOHSATHI:  BHPYC,
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BUPYCHI

BUPYCOJIOTHs, Kamcuja, Oakrepuodar, BUPYC HMMYHOJAE(DUIUTA
yenoBeka (BIY), onkoreHHble BUPYChl. XapaKTepHU30BaTh BUPYCHl KaK
HEKJIETOUHYI0  (OpMYy  JKM3HH; OCOOCHHOCTM  CTPOCHMS MU
JKU3HEJEATENIbHOCTH BUPYCOB. ONUCHIBATh KU3HEHHBIN UK BUPYCOB
UMMyHOJe(pHIMTa YeI0BeKa; pa3inyare Ha pucyHkax BTM ((Bupyc
tabayHoi Mo3amku), Oakrepuodar, BHNY. OO6ocHOBBIBaTH W
cobmonaTh Mepbl NPO(UIAKTUKH  paclpOCTPAHEHHUs] BUPYCHBIX
3a00eBaHUl (pecCUpaTOpPHBIC, JKENYA0YHO-KUIIICUYHbIE, KIICIIEBON
sunedanur, BUY-undexms)

Pasznea 4 «PazMHOKeHHE U
HHIMBHUAYaJbHOE Pa3BUTHE
OPraHu3MOB»

16

JKu3HEHHBIN ITUKIT KJICTKH.
Jenenue kiaeTku. MuTos.

PackpeiBath copepxaHHe TEPMHUHOB U TMOHSITHMA:KJIETOYHBIN IIHMKII,
uHTepdaza, penyIIuKalys, XpOMOCOMa, KapHOTHI, TaIllIOWIHBIH,
TUTUTOUIHBIA XPOMOCOMHBIN HAa0Op, XPOMaTUIbl; MUTO3 €r0 CTaJUU:
npodaza, Mmeradasza, anadaza, tenodasza. ONUCHIBATH >KU3HCHHBIN
IIUKJ KJIETKH; MEePEUnCIATh U XapaKTepU30BaTh MEPHO/Ibl KJIETOUHOTO
[IUKJIa, CpaBHUBaTh MX MEXIy coOoi. OnuChBaTh CTPOCHHE
XpOMOCOM, KapHOTHIIOB OpPraHU3MOB, CPaBHMBATH XPOMOCOMHBIE
Haboph! KjeToK. CpaBHUBATH CTAJAMHM MUTO3A.

17

DopMBbI pa3MHOKEHUS
OpraHU3MOB

PackpbIBaTh cojepkaHHUE TEPMHUHOB M TOHSATUH: pa3MHOXKEHUE,
KJIOH, TIOJIOBBIE KJIETKU (FaMeThI), sIMIEKIIeTKA, CIEPMAaTO30U/l, 3UTOTA,
JiefieHe  Ha/JBOe, IMOYKOBaHME, CHOpYJALMs, (¢parMeHTaius,
BEreTaTHBHOE pa3MHOXKEHHE, CEMEHHOE pa3MHOXKEHHE, OIbUICHHE,
JIBOMHOE OIUIOIOTBOPEHUE, TOJIOBBIE JKEJe3bl, CEMEHHUKHU, STMUYHUKH,
OIUIOIOTBOpEHUE  (Hapy»KHOe, BHYTpEHHee).  XapaKTepu30BaTh
OCOOCHHOCTM M 3Ha4deHUE OECloJoro U IOJIOBOrO  CIOcoOO0B
Pa3MHOXKCHU. BI)I)IeJ'ISITB BH/IbI Oecmoaoro Pa3MHOXKCHUSA, BBIABIATH
B3aMMOCBSI3M MEXIy (GOopMaMuU M CHOCO0aMM pPa3MHOMKEHHS, M HUX
OMOJIOTMYECKUM 3HAYEHHEM. BJ'Ia}IeTI) HpI/IéMaMI/I BETC€TAaTUBHOI'O
PasMHOXKEHHUsI KYJIbTYpHBIX pPAacTeHMH (Ha NpuMepe KOMHATHBIX).
XapaKTepI/ISOBaTB IIOJIOBBIE€ KIICTKU: fIﬁHeKJ’IeTKH, CIICPMAaTO30M bl
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BBISBIIATE OCOOEHHOCTH MX CTPOCHUA

18

[TpakTnueckoe 3ansatue Ne 3
«M3yueHune cTpoeHUs MOJIOBBIX
KJIETOK Ha FOTOBBIX
MUKpOIpenaparax»

XapakTepu3oBaTb  CTPOCHUE  MOJIOBBIX  KJIETOK, CpaBHUBATh
CIEPMAaTO30MIbl U SHUIEKIETKH, ONUCHIBATh PE3yJIbTaThl HAOIOIEHUN
Y JIEJaTh BBIBOJI

19

OO0pa3oBaHue U pa3BUTHE
MIOJIOBBIX KJIETOK.
Or1010TBOpPEHHE.

PackpsiBaTh copepkaHWEe TEPMHMHOB U IIOHATHM: TIaMETOICHES,
CIEPMATOreHEe3, OOIEHE3, CIEPMAaTO30MJ, AaKpOCOMa, SAMIIEKIIETKA,
HOJISIPHBIE TeNbLa. XapaKTepu3oBaTb OCOOCHHOCTU raMeTOreHes3a y
JKUBOTHBIX U €0 CTaJuH; IOJIOBBIE KJIETKH >KMBOTHBIX M ONMCHIBATH
npouecc ux pa3Butus. CpaBHUBATH CIIEPMATOr€HE3 U  OOTEHE3.
OnwucsiBath OILUIOJOTBOPEHUE, Ouosiornyeckoe 3HAYEHUE
OILIONOTBOPEHUS

20

NunuBuyansHOE pa3BUTHE
OpraHu3MOB

PackpbiBaTh copepkaHue TEPMHUHOB W IOHATHUH: OHTOTEHE3,
aMOpHOreHe3, 3urora, ApoOJIeHHE, OIacToMephl, MOpynia, Oyacryia,
OnacTolesnb, racTpyiia, Helpyia, OpraHoreHe3; 3apOIbIIICBhIC JIUCTKU:
DKTOJIEpPMA, ME30/IepMa, DHTOJIEpPMa; TOCTIMOPHUOHATIBHOE Pa3BUTHE:
npsMoe U HempsMoe (JIMUMHOYHOE); MeTamMopdo3, Meracnopa,
MHUKPOCTIOpa, MBUIBIIEBOE 3€PHO, CIIEPMHH, 3apOIBIIICBBIA MEIIOK,
NBOMHOE orofoTBopeHue. Ormnpenenars 3Tanbl SMOPHOHAIBHOTO
Pa3BUTHSI XOP/IOBBIX HAa CXeMax W MpenapaTax U ONHCHIBATh MPOIECCHI,
IPOUCXOJIAIINE Ha KaxaoM dTarne. CpaBHUBATh MEPHOABI OHTOI'€HE3a;
IpsIMOE U HENpsiMoe (JIMYMHOYHOE) MOCTIMOPUOHAIBLHOE Ppa3BUTHE,
3apOIBIIIN YEJIOBEKa U JPYTUX XOPAOBBIX. OOBACHATH OHOIOTHYECKOE
3HAYCHHWE pa3BUTHI C MeTaMop(030M; OTPHUIATEIFHOE BIUSHHC
aJIKOTOJIsI, HUKOTUHA U JIPYTUX TE€PAaTOTeHHBIX (PaKTOPOB HA Pa3BUTHE
3apopIiia 4yenoBeka. OmUChIBaTh MPOIECC TBOMHOTO OIUIOAOTBOPEHHS
y LIBETKOBBIX paCTeHUH

21

[Ipaktuueckoe 3anstue Ne 4.
«uadexnnonnsie 3a00eBaHUS
U ONHIAEMHH B HCTOPUU
YyenoBevecTBa. BakuuHanusa Kak

PackppiBaTh  CMBICT  W3y4aeMbIX  TOHATHH  (BBIACISTH  UX
XapaKTepHbIe MPU3HAKH) U MPUMEHATH 3TH MOHATUS MPU ONMHCAHUU
MH(EKITMOHHOTO TpoIlecca U BaKIIMHAIIAH.
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npouUIakTUKa WHPEKINOHHBIX
3a00JI€eBaHUIY.

Pa3pen 5 «HacjencTBeHHOCTD
W U3MEHYUBOCTH OPraHU3MOB)»

22

['eneTrka — Hayka o
HACJICJICTBEHHOCTH U
W3MEHYUBOCTH

PackpeiBaTh cozxep)kaHME€ TEPMHUHOB W IIOHATUH: TI€H, T'E€HOM,
TeHOTHI, (EHOTHUI, XPOMOCOMBI, aJUIelbHbIE TeHBl (AJUIETH),
rOMO3MIoTa,  TIETEepPO3UroTa, JOMUHAHTHBIM  mpu3Hak  (TeH),
perieccuBHbIN IpU3HaK (TeH), yucTas JuHus, rudpun. llepeuncnars u
XapaKTepU30BaTh METO/IBI TEHETHUKHU: rUOPUIOIOTMUECKHH,
LUTOTEHETUYECKUH, MOJIEKYJIIPHO-TEHETUUECKU; JOMMHAHTHBIE U
pELECCUBHBIE TPU3HAKM pAacTeHUMM M KUBOTHBIX. [losnb3oBarbes
F€HETUYECKOM  TEPMUHOJIOTMEM W CUMBOJMKOM Ul 3allUCH
TeHOTUIIMYECKHUX CXEM CKPEILUBAHHUS
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3aKOHOMEPHOCTH
HACJIeIOBaHUSI IPU3HAKOB.
MoHno- u TurudpuIHOE
CKpEIlMBaHHUE.

PackpeiBaTh conepkaHue TEPMHUHOB W IOHSATHI: MOHOTHOPUIHOE
CKpeluBaHue, (EHOTUITUYECKHE TPYIIIbI, THOPUIOIOTUYECKUN METOI,
YUCThIC JIMHUHM, JOMHHUPOBAHHME TE€HOB (TIOJIHOE, HEIOJHOE),
pacuierieHre B motoMctBe. ONUChIBaTH METOJIWKY IpoBeneHus [
MeHnieneM OIBITOB IO WM3YyY4EHUIO HACJICIOBAaHUS OJHOW IMaphl
MPHU3HAKOB Y ropoxa MOCEBHOTO. PackpbiBaTh cojaep)kaHHe 3aKOHOB
eInHO00pa3usi THOPUIOB MEPBOTO MOKOJICHHS U 3aKOHA PACHICTIIICHHUS.
OOBACHATH TUNOTE3y YHCTOTHI TaMeT. 3amuChiBaThb  CXEMBbI
MOHOTHOPUIHOTO CKPEIIUBAHUS, OOBSCHATH €ro IHUTOJIOTHYECKUE
OCHOBBI M peIllaTh TEeHEeTHYECKHe 3aJaydl Ha MOHOTHOpPUAHOE
CKpEIIMBAHKE
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[IpakTnueckoe  3aHsITHE
Ne 5. «PemeHue 3agau Ha

OMpCACIICHUC BCPOATHOCTU
BO3HHUKHOBCHU A
HaCICACTBCHHBIX IIPHU3HAKOB

Opyd  MOHO-M  JUTUOPUTHOM

PackpeiBaTh copepkaHHe TEPMUHOB M TMOHSATHI: JAUTHOPUAHOE
CKpEIIMBaHKE, aHATU3UPYIONIee CKpelrBanre. OnuchiBaTh OMBITHI .
MeHnzens o U3y4eHUIO HACJIEIOBAHUS JABYX Map MPU3HAKOB y ropoxa
MOCeBHOTO.  PackpeiBaTh  cOAEp)KaHHE  3aKOHA  HE3aBHUCUMOTO
HACJIEIOBAHUS NPU3HAKOB. IIpMMEHATP MaTeMaTHYECKHM pacyer C
MOMOIIBI0 METOJa TMEPEMHOKEHUS BEPOSTHOCTEM M 3aluCh C
MOMOIIBI0 (PEHOTUMTMYECKUX DPATUKATIOB PACIICIUICHHUS] MPHU3HAKOB Y
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CKpCIIMBaHNU, HOHI/IFI/IGPI/II[HOM

u AHAIN3HUPYIOIIEM
CKpELIMBaHUH, COCTAaBJICHHE
TEHOTUIIMYECKUX cXeM
CKPELIUBAHUSIY.

MOTOMKOB 1O (EHOTUIy M TEHOTHMY. 3aluchiBaTh CXEMBbI
JTUTHOPUTHOTO CKpCIMBAHUS, OOBICHITh €ro IIMTOJIOTHYECKHE
OCHOBBI M peliaTb TEeHETHYECKHEe 3aJaud Ha JAUTHOpUAHOE
CKpEIMBaHUE
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CreruieHHO€e HaCIEAOBaHNE
MPU3HAKOB. [ 'eHeTHKa moJa.
HacnenoBanue npu3Hakos,

CHOCIIVICHHBIX C ITOJIOM.

PackpsiBaTh copepkaHue TEPMHMHOB U IOHATHM: CLEINICHHOE
HACJIEIOBAaHHE MPU3HAKOB, PEKOMOWHAIUMS TEHOB, TE€HETUYECKUE
KapTbl XpOMOCOM, MOpTraHuia. Ha3piBaTh OCHOBHBIE ITOJIOKECHHUS
XpOMOCOMHOW TeopuH HaciencTtBeHHoctd T. Moprana; packpbIBaTh
conmepkanue padotrel T. MopraHa mo CIHEIUICHHOMY HAcCJICIOBaHHUIO
T€HOB M IIPUYMHBI HAPYLICHUS CLUEIIJICHUSI MKy T'€HaMU. 3aluChIBaTh
CXEMbl CKpPCIIMBAHUA IIPU CHOCINICHHOM HACJICAOBAHHWU, OOBICHSATH
MPUYMHBI PEKOMOWHAIIMK T€HOB, OMPEEISITh YHCIO TPYII CIEeTUICHUS
TeHOB; pelllaTh I'eHEeTHYECKHE 3aJauld Ha CLETJICHHOE HaclleZJOBAHUE.
PackpeiBaTh copepxaHie TEPMUHOB U MOHSATHI: XpPOMOCOMHEII Habop,
ayTOCOMBI, MI0JIOBBIE XPOMOCOMBI, TOMOTaMETHBIHN oI,
reTeporaMeTHBIN MOJI, CLETIEHHOE C TI0JIOM HAcJIe0BAHUE MPU3HAKOB.
OOBICHATD MUTOJIOTUYCCKHUE OCHOBBI XPOMOCOMHOI'O MCEXaHH3Ma
OompeleNeHuss Tojla |y pa3auyHbIX opraHu3MoB. (CpaBHUBaTh
3aKOHOMEPHOCTH HACIIEJIOBAaHUs TPU3HAKOB, CICTUICHHBIX U HE
CUEIJIEHHbIX C ToysioM. Pemate reHernueckue 3aJayd  Ha
HACJIEJOBaHHE CIEIUIEHHBIX C MTOJIOM NMPU3HAKOB
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HN3menunBocTh. Buasl
U3MEHYNBOCTH

PaCKpLIBaTL COACPIKAaHUC TCPMHUHOB U TOHSTHM: U3MCHYHNBOCTD,
HacjI€aACTBEHHasA HN3MCHYUBOCTb, HCEHACICACTBCHHaAA HN3MCHYUBOCTD,
MOI[I/I(i)I/IKaI_[I/IOHHaH HU3MCHYHMBOCTD, BapI/IaI_II/IOHHHﬁ psAA, BapHaHTa,
BapunallMOHHasd KpuBas, IMIPU3HAK, HOpMA pCaKIH, KOJIMYECCTBCHHBIC U
KauCCTBCHHLIC ITPHU3HAKU. KJIaCCI/I(I)I/ILII/IpOBaTL BUAbl U3MCHYUBOCTHU U
BBIABJIATH UX
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[IpakTHueckoe 3aHATHE
«Pemenune 3a1a4

Ne 6.

Ha

3anuceIBaTG CXEMBEI CKpCIIMBaHUA TIpH BBaHMOHCﬁCTBHH T'CHOB,
OMPECACIIAThL YUCIIO T'PYIIl COCIUICHUA TI'€HOB, PEIIaThb I'CHECTUYCCKHC
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onpeacicHue BEPOATHOCTH
BO3HHUKHOBEHHUS

HACJIEACTBEHHBIX MIPU3HAKOB
npu Pa3IMYHbBIX THIIaxX
B3aUMOJCHCTBHUSI TCHOB,

COCTaBJICHUC TCHOTUIIMYCCKUX
CXCM CKpPCHIMBAHHM .

3aJa4M Ha BSaHMOHeﬁCTBHC T'CHOB.

28 I'enernka yenoseka PackpsiBath nonsTus: ['eHeTnka yenoseka. Kapuorun yenoseka.
XapakTepu3oBaTb ~ OCHOBHBIE  METOAbl ~ IE€HETHKHM  YEJIOBEKa:
reHEaJIOTUYECKH, OJIM3HEIOBBIH, LUTOr€HETUYECKUH,
OMOXUMUYECKUH, MOJIEKYJISIPHO-T€HETHYECKH. CoBpemenHoe
ornpezeneHue reHOTHUIA: [IOJIHOTEHOMHOE CEKBEHUPOBaHMUE,
T€HOTUIIMPOBAHKE, B TOM 4nciie ¢ nomouisto [I1{P-ananusa.

29 [TpakTueckoe 3ansatue Ne 7. XapakTepu3oBaTh HacleACTBEHHbIE 3a00JIeBaHUSI YEJIOBEKa:
«CocraBiieHHE U aHAIIU3 TCHHBIS 0oJe3HU, OoJie3Hn c HACIIC/ICTBEHHOM
POAOCIOBHBIX TCIIOBEKA. IPepPacioiI0kKEeHHOCTbI0, XpOMOCOMHbIe Oone3Hu. ComaTuueckue U

reHepaTuBHble MyTanuy. CTBOJIOBBIE KIETKU. PacKkppiBaTh NMPUHIUIIBI
310poBOro o0Opa3a >KWU3HH, TUArHOCTHKHU, MPO(UIAKTUKU U JEUEHUs
reHernyeckux OosesHed. CoCTaBIsATh U aHAIU3UPOBATh BEPOSITHOCTh
H6ACIIeICTBEHHBIX 3a00JIEBaHUI 110 POJIOCTOBHBIM.
Paznen «JBoJronnoHHast
omnoJiorus»
30 OBOJIOLMOHHAsA TEOpUS U €€ PackpeiBaTh conepkaHu€ TEPMHHOB U MOHSITHM: 3BOJIOLHUA,

MECTO B OMOJIOrUHU

nepexoaHbie  (GopMbl, (UIOTEHETHYECKUE PSAbI, BHUABI-DHIEMUKH,
BHJIBI-PETTUKTHI, 3aKOH 3apOJBIIICBOTO CXOJICTBA, OWOTCHETHYECKUI
3aKOH, TOMOJIOTMYHBIE M AaHAJIOTWYHbIE OpPraHbl, PYIAHUMEHTApPHbIE
OpraHbl, aTaBuU3Mbl. llepedyncisTh OCHOBHBIE JTalbl pPa3BUTHUSA
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HBOJIIOLIMOHHOW TEOPUU. XapaKTepHU30BaTh CBUIECTEIHCTBA IBOJIOIUU:
MAJICOHTOJIOTHYECKUE,  Ouoreorpaduyeckue, SMOPHOIOTHYECKHE,
CPaBHHUTEIbHO-aHATOMHYECKUE, MOJIEKYJISIPHO-OMOXUMUYECKUE.
[TpuBOIUTH MIPUMEPBI MEePEXOTHBIX bopm OpraHU3MOB,
¢bunorenernueckux psagoB. [IpuBoauTh (QOPMYIHMPOBKH 3aKOHOB
OMOTreHEeTHYECKOT0 U 3apOJIBIIIIEBOI0 CXOJICTBA
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Hcropus pa3sBUTUA
IpeCcTaBIeHU 00 3BOJIIOLIUU

PackpbiBaTh coaepkaHMe TEPMHHOB M IIOHSATUH: CHUCTEMATHKA,
€CTECTBCHHBIN M MCKYCCTBEHHBIH O0TOOp. XapakTepu30BaTh OCHOBHBIE
SBOJIFOLIMOHHBIE UJIEU, KOHLENILIUU U TEOPUH; CPABHUBATH B3IJISA/IbI Ha
By u 3Bomonuio K. Jlununes, XK.b. Jlamapka, Y. [lapsuna. OueHuBath
BKJIaJ JluHHEs B pa3BUTHE CHCTEMAaTUKH U OOBSCHITH MPUHIIMIIBI
OMHApHOW HOMEHKJIATYphl. XapaKTepHU30BaTh COJACPKAHUE U 3HAUCHUE
sBomonoHHOM koHuenuuu XK. b. Jlamapka. OueHuBaTh €CTECTBEHHO-
Hay4HbIC U COLMAIIBHO-DKOHOMUYECKHUE MPEAIOCHIIIKA BOZHUKHOBEHUS
sBosmonIMOHHON Teopun Y. JlapBuHa. PackpbeiBaTh cojep:KaHHUE
ABOJIIOLIMOHHON Teopuun Y. J/lapBuHA; CpaBHHUBAaTh HEONPEICIEHHYIO U
ONpPEIENEHHYI0 HM3MEHUMBOCTb, E€CTECTBEHHBIM U HUCKYCCTBEHHBIN
oTO0p, hopmbl OOPHOBI 3a cymiecTBOBaHHE. OMUCHIBATH TOJIOKEHUS
cuHTetndeckoil Teopun 3Bomronuu (CTI) u 0OBACHATH €€ 3HaueHue
JUIst OMOJIOTHUN

32

MukposBoiatronus

PackpbiBaTh copepkaHue TEPMHHOB U MOHSATUH: MHUKPOIBOJIOIMS,
BUJl, KPUTEPUH BHJA, apeaj, TMOMyJsalusi, TEeHO(OHI, MyTalluu,
KOMOMHAIIMM TEHOB. XapaKTepu3oBaTh BUJ KAaK OCHOBHYIO
CUCTEMAaTUYECKYI0 €IMHUIY U IIEJIOCTHYI0 OMOJIOTHYECKYI0 CHUCTEMY.
Breigensate kputepun Buaa (MophoioruuecKuid, (HU3HOIOTHUECKHIA,
OMOXUMUYECKHM, TeHETUYECKUM, KOJIOTHUECKH, reorpaduaeckuii) u
MIPUMEHATHh KPUTEPUHU ISl ONUCAHKS] KOHKPETHBIX BUJIOB.
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MakposBosnronus

PackpeiBaTh copep)kaHH€ TEPMUHOB M TMOHSATHI: MaKpO3BOJIOLHUS,

¢wmitorene3, OHOJOrMYECKHIl TMporpecc U perpecc, apomopdos,
uavoaganTanys, oomas JereHepanus, aJanTUBHAs  paaualus.
Xapaktepu3oBaTh (OPMBI 3BONIOLMU. BBIABIATE apomMopdo3bl H
UMO0aJaNTalluy Y PACTEHUH U KUBOTHBIX.
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[TpakTueckoe 3anstue Ne 8
«CpaBHeHHE BHJIOB 1o
MOP(OJIOTrHUECKOMY KPUTEPUIO»

XapakTepu30BaTh BUJ KaK OCHOBHYIO CUCTEMATHUYECKYIO €IUHULY U
[EJIOCTHYIO OMOJIOTHYECKYI0 CHUCTeMY. BBIIensATh KpuUTEpUH BUAA
(Mopdonornueckuid, (U3HOIOTHYECKHH, OMOXUMUYECKHH,
TCHETHUYECKUH, HKOJOTHYECKUH, Teorpaduyeckuii) U NPUMEHSATH
KpUTEpUU JJi1 ONHMCAHUA KOHKPETHBIX BHJIOB, B YacCTHOCTH,
MOP(OJIOTHUECKUI KpUTEpUit
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Kontponbnast pabora Ne 1.
Teopwust sBOIIOIIMN

PackpeiBaTh colep)kaHu€ TEPMHMHOB M IOHATHH: DBOJIOLHUA,
nepexo/Hble  (QOopMbl, (UIOTEHETUYECKUE PSibl, BHUJBI-DHJIEMUKH,
BUJIbI-PEJIUKThI, 3aKOH 3apOJBIIIEBOrO CXOACTBA, OMOreHEeTHYECKHU
3aKOH, TOMOJIOTMYHBIE U AaHAJOTUYHbIE OpPraHbl, PyAUMEHTapHbIE
opraubl, araBu3Mbl. llepedyncnsaTp OCHOBHBIE JTalbl pPa3BUTUSA
ABOJIIOLIMOHHONW Teopuu. PackpeiBaThb coJep)kaHUE TEPMUHOB U
HNOHATUI: MaKpO3BOJIIONMA, (puioreHes, OMOJOrHMUECKUIl mporpecc u
perpecc, apomopho3, wHaMoamanTanysA, oOmas  JIereHeparus,
ajanTHBHAasg  pagvauus. XapakTepu3oBaTb  (HOPMBI  SBOJIIOLMH.
Br1sBasTE apoMOp(03bl M UAMOAAANTALNN Y PACTEHUN U )KUBOTHBIX.

Pasnea 7 «Bo3HHKHOBeHHE U
pa3BUTHE )KM3HU Ha 3eMuie»

36

3ap0>1<z[eHHe " Pa3BUTHUC )KU3HU

PackpslBaTh copepaHWE TEPMHHOB W TIOHATHM: KPEALMOHH3M,
abuorenes, BUTAIW3M, [MaHCIEpMHs, OWOMO33,  KOAIEPBaTHI,
NpPOOMOHTHI, cUMOUOreHe3. XapakTepu3oBaTb METOIbl H3yYCHUS
ucropuueckoro mnpouuioro 3emud. llepedncnsiTe OCHOBHBIE 3Tallbl
XUMHYECKOHN U OMOJIOTHYECKOHN DBOIIOIIHH.
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Pa3zButue xu3Hm Ha 3emiie 1O
spaMm U nepuogam

PackpeiBath conepkaHve TEPMUHOB U IOHSTHH: J0H, 3pa, MEPHUOL,
apoMopd03bl, WIUOAJANTANNHN. 3HATH TOCIEIOBATEIIBHOCTh DOHOB:
KaTapxeil, apxeil, mnporepo3oil, danepo3oi; dp:  apxeiickasd,
MPOTEPO30MCKas,  MaJCO30MCKas, Me3030MCKasi, KaWHO30MCKas;
MEPUOOB: KEMOPUUCKUN, OPJOBUKCKHUMA, CUITYPUICKUH, JTEBOHCKUU,
KAMEHHOYTOJIbHBIM, TIEPMCKHW, TPHUACOBBIM, FOPCKUM, MEJIOBOM,
MAJICOT€HOBBIA M HEOT€HOBBIM, AHTPOIOIE€HOBBIA. XapaKTEPU30BaTh
OCHOBHBIE COOBITHS B Pa3BUTHH OPTaHMYECKOTO MHpa IO dpaM |
MepUOJaM Ie0JIOTHYECKON UCTOPUH; ATAIbl PA3BUTHUS PACTUTEIBHOIO U
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KUBOTHOTO Mupa. BbiaenuTs riaBHble apoMopdo3bl pacTeHUd u
JKUBOTHBIX.

38

CoBpemMeHHast cucremMa
OpPraHUYeCcKOT0 MHUpa

PackpeiBaTh coJepikaHHE TEPMUHOB M TOHSATHH: CHCTEMAaTHKa,
UCKYCCTBEHHAass M  €CTECTBEHHas  Kjaccuukanusi, OuHapHas
HOMEHKJIATypa,  NPUHLOUI  HEPApXUYHOCTH.  XapaKTepH30BaTh
COBPEMEHHYIO CHUCTEMY OPTaHHYECKOro MUpPa
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PackpblBaTh coiep:kaHU€ TEPMUHOB W TOHSTHI: aHTPOIOJIOTHS,
aHTpoIIoreHe3, yesnoBek pazymubiii (Homo sapiens), mpsiMoxoxIeHue,
BTOpasi CUTHallbHas cuctema. llepedncnarh 3agaud aHTPOIOJIOTHUH,
STanbl CTAHOBJIEHUS M PA3BUTHUS IMPEACTABICHUM O MPOUCXOXKIECHUU
yenoBeka. M3maraTth OCHOBHBIE moJjoxkeHus Teopuun Y. JlapBuHa,
KPUTHYECKH OIICHWBATh HEHAYYHYIO MH(POPMALIUIO O MPOUCXOKICHUN
yenoBeKa. 3HaTh CUCTeMaTU4YecKoe MojokeHue Buaa Homo sapiens,
NEPEYHCISITh €ro MOp(}oIIOTro-aHaTOMUYECKHE MPHU3HAKH Pa3HOTO
ypOBHS (THII, KJIACC, OTPAI U JIp.). Y CTaHABIMBATh YEPThl CXOJCTBA U
pa3nuuuii 4enoBeKa M KUBOTHBIX. OOBSICHITH U OILICHUBATh 3HAUCHUE
Hay4HbIX 3HAHUU O MPOMCXOXKICHUU YEJIOBEKA JUIsl TOHUMaHUs MecTa
Y POJIM YeJIOBEKa B IPUPOJIE
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DBOJIOIUS YeJIoBeKa
(a"TpOTIOTEHE3)

Yenoseueckue pacsel u
MPUPOJIHBIE aJlanTanuu
YyenoBeKa

PackpeiBaTh cofep:kaHue TEPMHHOB M TOHSTHUMN: pachl, pacoreHes,
COIIMAIIApBUHM3M,  pacu3M, MeTHcalus. XapakTepu3oBaTb U
CpaBHUBATH MPEACTABUTENECH YEIOBEYECKUX pac, pacKpbIBaTh
NPUYUHBI W MEXaHU3Mbl PACOTEHE3a, MEPEUUCIATb U TPUBOIAUTH
NpUMEphl  MPHUCIOCOOJICHHOCTH YeloBeKa K YCIOBHUSIM  Cpepbl,
MPUMEPHI TPUCTTOCOOUTEITHLHOTO 3HAUYCHUS PACOBBIX MTPHU3HAKOB.
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IIpaktnueckoe 3aHATHE  Ne9.
«BpemMsa u nyTH pacceieHus
YeJI0BEKA 110 IJIAHETE»

Jloka3piBaTh ~ €IMHCTBO  BuAa Homo  sapiens, Hay4HYIO
HECOCTOATEIIbHOCTh PACOBBIX TEOPHH, HACH COLMAIBHOTO AAapBUHA3MA
U pacusMa

Pa3nen 8 «Oprannsmsl n
OKPY/KaIOLIasi cpeaay
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Oxonorus kak Hayka. Cpenpl
00WTaHUs U KOJIOTHUYECKHE

PackpsIBaTh cofepKaHUE TEPMUHOB U MOHATUIN: DKOJIOTHS, I10JIEBBIE
HAOJII0JIEHUsl, HKCHEPUMEHThl, MOHUTOPHHI OKpYXalollel cpenpl,
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bakTopsI

MOJICJIMPOBAaHUE, HKOJIOTUYECKOe MHpoBo33peHue. Ilepeuncnsars
3aJaud 3KOJOruM, €€ pas3ienbl U CBSI3U C JPYTMMHM HayKaMHu.

XapakTepu3oBaTh METOJIbI JKOJIOTHYECKUX UCCIIEJOBaHMM.
PackpbIBaTh conep)kaHHE€ TEPMUHOB W TOHSATHHA: cpela OOWUTaHMA,
JKOJIOTHYECKHE (bakTopsl, Ouosornyeckui ONTHMYM,

OTPaHUYMBAIONINHN (JUMHUTUPYIOIIMK).  dakTop. XapakTephU30BaTh
ycIoBHsS cpeAd  OOUTaHMA OPraHU3MOB; KJIacCU(ULMPOBATH U
XapaKTEPU30BaTh DKOJIOTUYECKHE (bakTopsl: abHOoTUYECKHE,
OouoTHuecKue u AHTPOIIOTE€HHBIE. OnwuceiBaTh nelicTue
OKOJIOTUYECKUX  (AaKTOPOB HA  OpPraHM3MBL.  XapaKTepu30BaTh
0COOEHHOCTH CTPOEHHUS U JKU3HEAEATEIbHOCTH PAaCTEHUI U KHUBOTHBIX
pa3HBIX CpeJl OOUTAHUS

43 1 PackpbiBaTh copep)kaHue TEPMHUHOB W IOHATUI: OHOTHYECKHE
(GakTopbl, XMUIIHUYECTBO, IAPA3UTU3M, KOHKYPEHIUS, MYTYalu3M,
cuMOMO03,  KOMMEHCaJIM3M,  HaxJeOHHYEeCTBO,  KBAPTUPAHCTBO,

buoTtnueckue paxkTopsl aMEeHCaJIU3M, HEUTpaIu3M. XapaKTepu3oBaTh OnoTnyeckue GakTopsl U
BH/bl B3aUMOOTHOIIEHUM MEXAY OpraHUu3MaMH; IPUBOAUTH PUMEPHI
B3aMMHON MPHUCIIOCOOJIEHHOCTH OpraHu3MoB. CpaBHUBaTh MEXIY
co0oi BuIbl OMOTHYECKUX B3aMMOJAECHCTBUI OpPraHu3MOB

44 1 PackpelBaTh conepkaHME€ TEPMUHOB U TOHATHM: IOMYJISALMS,

DKOJIOTn4YeCcKue YHUCJIEHHOCTh, IUIOTHOCTh, POXKJIAEMOCTh, CMEPTHOCTb, IPHUPOCT,
XapaKTePUCTUKHU MOMYJIALHH. MUTpalus, JUHAMUKA YUCICHHOCTH MOMYJSIIMHU. XapaKTepu30BaTh
OCHOBHBIE II0KA3aTe€IM M DJKOJOTHYECKYIO CTPYKTYpYy MONYJISALNN;
ONMCHIBATh MEXAHU3MbI PETYJISIIUU YUCICHHOCTH MOMYISIUN
45 1 PackpeiBaTh conxep)kaHM€ TEPMUHOB W TIOHATUN: TMOMYJALUS
ITpakTrueckoe 3ansatue Ne 10 p AP P YL,
.. YUCJIEHHOCTb, IUIOTHOCTb, JHWHAMUKA UHCJICHHOCTH MOMYJISIINH.
«Tonxcuér moTHOCTH
. XapakTepHu30BaTh OCHOBHBIE MI0KA3ATENN U 3KOJOTUYECKYIO CTPYKTYPY
NOMYJISIMM pa3HbIX BUJOB
. MOMYJSIIMKM;,  ONUCBHIBATH MEXAHM3Mbl  PETYJSALUU  YHUCICHHOCTH
pacTeHui»
HOMYJISIUH
Paznen 9 «CooO1ecrBa u 10
IKOJOTHYECKHE CHCTEMbI»
46 CooOuiecTBa OpraHu3MOB — 1 PackpeiBaTh copepkaHHe€ TEPMHHOB W TMOHSTHH: OHOIIEHO3,
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ouoneno3. CTpykrypa
OuoreHo3a

HKOCHCTEMA, OMOTreOleH03, BUIbI-AOMUHAHTHI, YKOJIOTHYECKAass HUIIA.
Xapaktepu3oBaTth ~ OHMOIIEHO3  (COOOIIECTBO), €ro  BHUIOBYIO,
MPOCTPAHCTBEHHYI0 M TPOPHUUECKYI0 CTPYKTYpbl. OOBACHATH POJb
KOMIIOHEHTOB OHMOLIEHO3a B TMOJAEpPKAHUM €ro CTPYKTypbl U
CyLIECTBOBaHHs Ha  ompenenéHHoil  Tepputopuu. OOBACHATH
OHMOJIOTMYECKHIA CMBICT SIPYCHOCTH U JIMCTOBOM Mo3anku. CpaBHUBAThH
KOMIIOHEHTHI OHMOIIEHO30B, HX BHJIOBYIO, TMPOCTPAHCTBEHHYIO U
TPO(PHUECKYIO CTPYKTYPBI, CBSI3U MEXKY OpraHu3MaMu
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OKOJIOrH4YeCcKHe CUCTEMBI
(3KOCHCTEMBI).
XapakTeprCcTHKa YKOCUCTEM

PackpeiBaTh conepaHUE TEPMUHOB M IIOHATUH: DSKOCHCTEMA,
OuoreoneHo3, MPOIyLHEHThl, KOHCYMEHTHI, PEAyLeHThI, Tpoduyeckue
YPOBHH, MHUIIEBAs LIEMb U CETh, IKOJOTMUECKUE HpaMHIbl, OnomMacca,
IMPOJYKIMS, CyKIECCHUsl. XapaKTepu30BaTh CBOWCTBA IKOCUCTEMBI (€€
CHOCOOHOCTh K JJUTEIBHOMY CaMOIOJECPKAHUIO, OTHOCUTEIBHO
3aMKHYTBI KPYroBOpPOT BELIECTB, HEOOXOJIMMOCTb MOTOKA IHEPIHH).
CpaBHMBaTh NaCTOMILHBIC U IETPUTHBIE MUILEBbIE LEMH, TPOPUIECKUE
YpOBHHU 3KOocucTeMbl. Pa3nuuaTh nupamuabl NPOAYKIMH, MHPaMUIbI
YUCICHHOCTH W mnupaMuibl Ouomacchl. CoOCTaBIATh LENU U CETH
nutanus. llepedncnsaATe  CBOMCTBA  DKOCHCTEM:  YCTOWYMBOCTD,
camoperyisiuus, pasutue (cykueccus). OIHUCBIBaTH MEXaHU3M
NOAJEPKaHUSl  paBHOBECHS B  OJKOCHUCTEMaX. XapaKTepUu30BaTh
CYKIIECCUH, BBIABJIATH NPUUMHBI U OOIIME 3aKOHOMEPHOCTH CMEHBI
HKOCUCTEM

48

XapaKTepUCTUKU TPUPOJHBIX
9KOCHCTEM

PackpeiBaTh  conep)kaHue TEPMHHOB W TIOHATHH:  BOJHBIC
9KOCHUCTEMBI, OMOTEOICHO3bI, (DUTOIIAHKTOH, 300IJIAHKTOH, OCHTOC,
rymyc. [IpuBoAMTH MpPUMEpPHl TPUPOIHBIX HIKOCHCTEM  CBOEH
MECTHOCTH. CpaBHI/IBaTB HA3CMHBIC 158 BOJIHBIC 3KOCHUCTEMBI,
Opra"u3Mbl, 00pa3yrone pa3Hbie TPOHUIECKHUEe YPOBHH

49

AHTpOHOFeHHBIe 9KOCHUCTEMBI.

PackpsIBaTh conmepxkaHue TEPMHUHOB M IOHATHWA: AHTPOIIOI€HHAs
HKOCHUCTEMa, arpo’KocucTema, ypOoskocuctema, OuopazHooOpasue.
XapakTepu30BaTh arpo3KOCUCTEMBI U YPOOIKOCUCTEMBI, 0COOEHHOCTH
UX cylecTBoBaHus. [IpuBOIUTE IPUMEPBI AaHTPOIIOTEHHBIX YKOCUCTEM
CBOEH MECTHOCTHM, ONMUCBHIBATH MX BHJIOBOM COCTaB U CTPYKTYDPY.
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CpaBHUBaTh COCTaB U CTPYKTYpy MPUPOJHBIX JKOCHCTEM U
arpo’KOCHUCTEM, arpOIKOCHCTEM U YPOOIKOCUCTEM

50

VYuenune B.U. Bepnaackoro o
ounocdepe.

PackpbiBaTh COEp)KAHWE TEPMHHOB M TOHSTHH: IIEJIOCTHOCTh
ouocdeppl, KPYroBOPOT  BEIIECTB, OWOTCOXUMUYECKUE  ITHKJIBI
3JIEMEHTOB, 30HAJILHOCTh OHOCGhephl, 6HOMbI. OMKUCHIBATH KPYTOBOPOT
BEIIECTB, OMOTCOXUMUYECKHE LUKIBI a30Ta U yriepoja B Ouocdepe.
OOBSCHATh TNPUYMHY 30HAIBHOCTH Ouocdepbl. [lepeuncnsaty u
XapaKTepU30BaTh OCHOBHBIC OMOMBI CYIIIH 3eMITH
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AHTPOIIOTeHHBIC U3MEHEHUS B
ounoctepe. Bousaue
ABTOMOOMJIBHOTO TPAHCIIOPTA
Ha 6uocdepy (I13C)

Xapakrepu3oBaTbh OuocepHyro posib dyenoBeka. IIpuBonuTh
IpUMEpPbl AHTPONOTEHHBIX M3MEHeHH B Ouocdepe. OneHUBaTh
MOCJE/CTBUS 3arpsA3HEHUs] BO3AYILIHOW, BOAHON Cpeibl, U3MEHEHUS
KIIMMaTa, COKpaIleHusi OMopa3HooOpa3us. XapaKTepru30BaTh BIUSHHUE
aBTOTPAHCIOPTa Ha OKpY’KaroIlyro cpenyPopmynupoBaTh
COOCTBEHHYIO TIO3UIIMIO IO OTHONICHWUIO K TJOOAIBHBIM U
PETrHOHAIBHBIM 3KOJIOTHYECKUM IMpoliieMaM, apryMeHTHPOBAaTh CBOIO
TOUYKy 3peHusi. Ha3piBaTh NPUYMHBI TOSBICHHUS IMPHPOIOOXPAHHOM
STUKHM, pacKpblBaTh 3HAuE€HUE Tporpecca Uil MPEOJOJICHUs
HKOJIOTMYECKOTO KpHU3Hca.
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[TpakTnueckoe 3ansatue Nell.
«IIpodunaxTrka
npodeccuoHaNbHBIX
3abomneBanuii» (I13C)

PackpsIBaTh cOAEp:KaHWE TEPMUHOB U IIOHATHUN: AHTPOIIOTECHHBIE
W3MEHEHHUS, DSKOJOTMYECKHM  Kpu3Hc, TioOanbHbIEe MPOOJIEMBI.
XapakTepus3oBaTb  PAallAOHAIBHOE  HCIIOIB30BAHHE  IIPUPOJIHBIX
pECYpPCOB; OCHOBHBIE MOJIOKEHNS] KOHIENIUN YCTOWYHUBOIO Pa3BUTHUS

53

Bausinue conmanbHo-
9KOJIOTHYECKUX (PaKTOPOB Ha
3nopoBbe yenoseka (I13C)

OneHuBaTh  BIMSHHAE KOHKPETHBIX  COLMAIBHO-IKOJIOTHYECKHX
(bakTOpOB Ha 3/10pOBbE HACEJEHUS, UCIIOJIb3Ys IPUMEPHI U3 TPAKTHKU
U CTaTHUCTUYECKME JaHHble.OLEHUBAaTh TEKyIIUE IOJUTHKUA U
IporpaMMbl B 00JIaCTH  3/IpaBOOXpPAaHEHUS Ha TMpeAMeT HX
3P PEKTUBHOCTH B KOHTEKCTE COLMAIbHO-IKOJIOTHUECKUX (DaKTOPOB.
®opMyIHpoBaTh PEKOMEHJAIMH 110 YAYyYIIEHHUIO 3/J0POBbSI HaceleHus,
YUUTBIBasi COLUAIBHO-IKOJIOTUYECKUE ACTIEKTHI.

54

JlaboparopHoe 3ansitue Nel.
YMcTBEeHHAas

[ToHMMaTh KOHIENINIO YMCTBEHHON pab0TOCIOCOOHOCTH.
3Hath (PaKTOPHI, BAMSIONINE HA YMCTBEHHYIO pa00TOCIIOCOOHOCTD.
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paborocnocoonocTs (I13C)

W3yunth  METOABI W  TEXHHKH  IIOBBIIICHUS  YMCTBEHHOMN
paboTocrmocoOHOCTH.
Oco3HaBaTh BAXKHOCTh PEIICKCHH U CaMOaHAJIH3a.

55 Kontponbnas padota No2. PackppiBaTh  CMBICT  HW3y4aeMbIX TOHATHH  (BBIACHATH  HUX
OpranusMbl 1 OKpyXKarouias XapaKTepHbIE NPU3HAKU) U NPUMEHATh 3TU IMOHITHUSI IPU ONUCAHUU
cpena. DKOJIOrH4YecKue Ouonornueckux 0O0BEKTOB M MPOIECCOB ISl OOBSICHEHUS OTAEIbHBIX
coo011eCTBa (aKkTOB U SIBJICHUI.

Paznen 10 «Cenexuus
OPraHu3MoB, OCHOBBI
OMOTEXHOJIOTMH»

56 Cenexkuus Kak HayKa u PackpeiBaTh cojepkaHuE TEPMUHOB W IMOHSTHI: CeNeKLHUs, COpT,
npouecc. OCHOBBI opoja, IITaMM, JIOMECTUKAalus, WA OJIOMAallHUBAHUE, LEHTPbI
OMOTEXHOJIOTHU MHOrooOpa3usi W TPOUCXOXKICHHUS KYJIbTYPHBIX pacTeHUH U

JKUBOTHBIX, THOpUIM3alUsl, HCKYCCTBEHHbIH o0TOOp. HaswpiBath u
CpaBHMBAaTh OCHOBHBIE 3Tallbl pa3BUTUS celeKkluu. M3nmarate yueHue
H. . BaBunoBa 0 LEHTpax MPOUCXOXKIEHUSA KYJIbTYPHBIX PACTCHUII;
pa3ianyaTh UEHTPbl Ha KapTe MHpPA, CBSA3bIBATh UX MECTOIOJIOKEHHE C
oyaraMM BO3HHMKHOBEHHs JApeBHEMMMX IuBWIM3anuid. CpaBHUBATh
copTa KyJbTYpPHBIX PAacTEHHM, MOpPOJbI JOMAIIHUX MXUBOTHBIX M HX
TUKUX mpeakoB. OlLeHUBaTh pojib  CEJEKIUMM B  0OecreueHUH
IIPOJIOBOJILCTBEHHON 0€30M1aCHOCTH YeJIOBEYECTBA

58 buorexHnonorus B npodeccuu XapakTepu30BaTh OMOTEXHOJOIMIO Kak OTpaciib IPOU3BOJICTBA,
(IT3C) OCHOBHBIE JIOCTHKEHUS OMOTEXHOJOTHH B 00JIACTH aBTOMOOMIILHOTO

ITPOU3BOJICTBA
59 [TpakTueckoe 3aHsaTHe Ne 12 XapakTepu30BaTh OHMOTEXHOJOIMIO Kak OTpaciib IPOU3BOJICTBA,

Keiicel Ha aHanu3 UHPOpPMALIUU
0 HAay4YHBIX JOCTH)KCHMSIX B

o0iactu T€HETUYECKHUX
TEXHOJIOTHA, KJICTOYHOM
VHKECHEPUH, MMUIIEBBIX

ounotexuonorui. (I13C)

OCHOBHBIE JIOCTHXEHUSI OMOTEXHOJIOTHH B 00JIACTU MTPOMBIIUIEHHOCTH,
CEIBCKOI0 XO034KiCTBa U MEAMIUHEL. [lepedncisTe U XapakTeprus3oBaTh
OCHOBHBIE METOJIbI U IOCTHKEHUS OMOMH)KEHEPHUH.

38




60 [Ipaktnueckoe 3ansitue Ne 13 OOcyXIaTh SKOJIOTHYECKHE H JTHYECKHUE acCHeKThl HEKOTOPBIX
BamuTa Kelca: IMpeICTaBICHHE UCCIeIOBaHMM B 00jJacTh  OMOTEXHOJOIMM  (KJIOHUPOBAHMS,
PE3yIIbTATOB PELICHHUST KEHCOB UCKYCCTBEHHOI'O  OILJIOJOTBOPEHMS,  HANPABIECHHOIO  W3MEHEHUs
(BBICTYIUIGHHE ¢ Mpe3eHTALHEH) I€HOMa U CO3JJaHHs TPAHCTEHHBIX OPraHU3MOB)

(I13C)
Pasznen 11 «Pemenune keiicoB
B 00/1aCTH OMOTEXHOJIOTHI»

61 Pa3Burtue GuorexHosoruii ¢ XapakTepu30BaTh NMPUMEHEHHE TEXHUUYECKUX CHUCTEM JJISI Pa3BUTHS
IIPUMEHEHUEM TEXHUYECKHUX ouorexHonoruu. CBs3bIBaTh pa3BUTHE OMOTEXHOJIOTHH C MOTY4aeMOi
cuctem (I13C) npodeccueit.

62 buonuka, OnonHxeHepust PackppiBaTh CMBICII TOHITUH «OMOHUKAY», «OMOMHIKEHEPHSI»

(I13C)

63 [TpakTueckoe 3anstue Ne 14 XapakTepru3oBaTh NPUMEHEHUE TEXHUYECKHUX CHCTEM Ul Pa3BUTHUSA
Kelicel Ha aHaJIN3 ouotexHonoruu. CBsA3bIBaTh pa3BUTHE OMOTEXHOJOTHHU C MOJIy4aeMOi
uHbpOpMallUl O  Pa3BUTHH npodeccueit.

OMOTEXHOJIOT U c
PUMEHEHUEM TEXHUYECKUX
cucteM (IO MMHHU-TPYIIam).
(TIT13C)
64 [TpakTueckoe 3ansatue Ne 15 XapakTepru3oBaTh NPUMEHEHUE TEXHUYECKUX CHCTEM Ul Pa3BUTHUSA

3amura Kelca: Npe/CTaBICHUE
pEe3yJbTaTOB PEUICHUS] KEHCOB
(BBICTYTITIEHHE c
npesenTanueit). (I13C)

O6uotexHonoruu. CBsA3bIBaTh pa3BUTHE OMOTEXHOJOTHHU C MOIy4aeMOM
npodeccueil.

65

Koncynbrammuss  Nel. «Kusbie
OpraHU3MBbl U UX CBOMCTBa»

PaCKpLIBaTL CMBICJI HN3y4aCMbIX MMOHSTHH (BBI,Z[CJ'IHTB Hux
XapaKTCPHBIC HpI/ISHaKI/I) U MPUMCHATH 3TU HNOHATHUA HPHU OIMMKMCAHUH
OHOJIOTHYECKUX OOBEKTOB U IponeccoB  JIsd 0OBSICHEHHS OTACIBbHBIX
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(haKkTOB M SIBJICHHI.

66 KoHncynbranus Ne2. | 1 PackppiBaTh  CMBICT  HU3y4aeMbIX IOHATHH  (BBIOENATH  HX
«OBOJIOLIMOHHOE yUCHHE. XapaKTepHble MPU3HAKM) U NPUMEHATh ITHU MOHATUSA NPH ONUCAHUU
DKOJIOTUYecKre Coo0IIecTBaY OMOJIOTHYECKUX OOBEKTOB M MPOLECCOB IS OOBSICHEHHS OTAEIBHBIX

(haKTOB W SIBJICHHI.

67-72 | Dx3aMeH 6 PackppiBaTh  CMBICT ~ U3y4aeMbIX IOHATHUH  (BBIOENATH  HX
XapaKTepHble MPHU3HAKH) U MPUMEHATh 3THU MOHATHUS NPH ONUCAHUU
OMOJIOTHYECKUX OOBEKTOB M MPOIECCOB JJIsi OOBSICHEHUS OTACIBHBIX
(aKTOB W SIBJICHUI.

UTOro 72 22
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YCJIOBUSI PEAJIN3AIIMHA ITIPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JUCIIUAITJIMHBI

Jisg  peajM3anMM NPOrpaMMbl  JUCHHUILVIMHBI  JO0JKHBI OBITH NPEAYCMOTPEHbI

cIeyIolue crenuaabHble MOMEeIeHs:

Kabuner «buonoruu», OCHaIIEHHBIH OOOPYZOBAaHMEM: CTOJ JEMOHCTPALMOHHBIN (C
PaKOBHMHOW, TOJBOJAKOM M OTBEICHUEM BOJbl, CAHTEXHUKOW, JJIECKTPUUYECKHUMHU PO3ETKAMH,
aBTOMaTaMU aBapUHHOIO OTKJIIOUEHHSI TOKA), 1a00paTOPHBIM OCTPOBHOM CTOJ (JIBYXCTOPOHHHH, €
3aIUUTHBIM, XHMOCTOMKMM W TEPMOCTOMKHMM IIOKPBITUEM, HAJACTOIbEM, C IIOJACBETKOW U
UIEKTPUUECKUMH  pPO3ETKaMM, MOJBOJKOM M OTBEIEHHUEM BOABI U CAHTEXHHUKOH), CTyJ
1a00paTOPHBII MOBOPOTHBIHN, PETYIUPYEMBI IO BBICOTE.

[TprMepHBIii IepedeHb AEMOHCTPALMOHHOTO U 1a00paTOpHOro 000pyJ0BaHMSL.

JleMoHCTpanMOHHOE 000PYI0BAHUE U TPUOOPHI:

— KOMIUIEKT BJIa)KHBIX IIPENIapaToB IEMOHCTPALMOHHBIN

— KOMIUJIEKT repOapueB IO CUCTEMaTHKE PAacTeHUIl € ONpeAeauTeIbHBIMU KapTOUKAMU

— KOMIUIEKT KOJUIEKIUH JEMOHCTPALMOHHBIN

— 1m(pOoBOIt MUKPOCKOT OMHOKYJISIPHBIN (C KaMepoii)

JlabopaTopHO-TEXHOIOTUYECKOE o0opyoBanue (;mabopaTtopHoe
obopynoBaHue, puOOpsl, HAOOPHI AJIS IKCIIEPUMEHTA, UHCTPYMEHTBHI):

—  MOJIENH, MYJISKH, allTUIMKALUU

— KOMIUIEKT MOJEJICH-aIIIJINKALMN JEMOHCTPALIMOHHBIN

— KOMIUIEKT aHaTOMUYECKUX MOJIEIEH IEeMOHCTPallMOHHbII

— Ha0Op NaJICOHTOJIOTHUECKUX MYJISKEH

— KOMIUIEKT O0TaHUYECKUX MOJIENIeH 1IeMOHCTPALMOHHBIN

— KOMIUIEKT 300JIOTHYECKUX MOJIEIEH JEMOHCTPAllMOHHBIN

— KOMIUIEKT MYJISDKEN IEMOHCTPAIMOHHBIN

— CKeJeT 4YeJoBeKa

— TOpC YenoBeKa pa3oopHbIN

— KOMIUIEKT MOJIENen

— KOMIUIEKT CKEJIETOB PA3JIMYHBIX KJIACCOB JKUBOTHBIX

— Tabauiel penbedHblie

— JIEMOHCTPAIIMOHHBIC YUEOHO-HATJISTHBIE TOCOOUS

— KOMIUIEKT OPTPETOB /J1s1 0(hopMIIeHHUS KaOuHeTa

— nabopaHTcKas Il KaOMHEeTa OMOJIOTHHU U SKOJIOTHH

— CTOJI C SIUIMKaMU JJIsl XpaHEHUs/TyMOOI

— Kpecio opucHoe

— cToJI 1ab0opaTOPHBII MOCUHBIN

— CYLIWIbHAs NaHENb AJIs OCY bl

— 1mkad a7 XpaHeHust y4eOHBIX TocoOuit

— 1mKad A7 XpaHeHHs BIXHBIX IPenapaToB, 3alMParOIIUACs Ha K04

— 1mkad a7 XpaHeHHs JJabopaTOpHOH MOCy b/ TIpUOOPOB

— 71a0OpaHTCKUM CTOI

— CTyna 1abopaTOpHbII

— KOMIUIEKT €pIIeH JIJIs1 MBIThs TAOOPATOPHOMN TIOCY/IBI.

[IpumepHBIii TepedeHb JAEMOHCTPALlMOHHOIO M JIabopaTOPHOro OOOpYIOBaHUS HOCUT
PEKOMEHIAaTENbHBIN XapaKTep.

NudpopmannonHoe odecnedeHue peaju3alny NporpaMmmbl

Jns  peanuzald  MporpamMMbl  AMCHUIUIMHBL OMOIHOTeuHBIH (OHI 00pa3oBaTENbHOM
OpraHu3alK JO0JDKEH HMETh IeYaTHblE W/MIM DJICKTPOHHbIE Y4YeOHMKHM U pa3pabOTaHHBIE B
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KOMIUIEKTE ¢ HUMH y4eOHbIe TocoOWs (TIpW HaJW4HH), JOMYIICHHBICE K HCIOJIB30BAHUIO TPHU
peamzan  00pa30BaTENbHBIX  MIPOTpaMM  CpPeAHEro  MPOo(ecCHOHATLHOTO  00pa3oBaHUs,
peanu3yeMbIxX Ha 6a3e OCHOBHOTO OOIIIero 00pa3oBaHMsL.
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KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA
OBIIEOBPA30OBATEJIBHOMN JUCHUILIVHBI

KoHTposib M omeHKa pe3yabTaTOB OCBOCHHUSA OOLIC00pa30BaTEIbHON JUCIHUILTAHBI

PaCKpBIBAIOTCS Yepe3 JUCUUIUIMHAPHBIC PE3YNIbTaThl, HAPaBJICHHbIE Ha (JOPMUPOBAHHUE OOIIUX

U po(pecCHOHANBHBIX KOMIIETEHIIMH 110 pa3jesiaM U TeMaM COoJiepKaHus y4eOHOro MaTepuara.

Oomasi/mpodeccuoHanibHast

Paszgen/Tema

Tun OLEHOYHBIX

MepOonpusITUS

KOMIIEeTEeH M

OK 01. Beibupatrs cmocoObl
pereHus 3aj1a4
npodeccrnoHaIbHOM

ACATCIIBHOCTHU IPUMCHUTCIILHO
K pa3/IMYHbIM KOHTCKCTaM

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-54,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.411-0/c, 9.5I1-o/c, 10.1,
10.2, 10.3I1-0/c, 11.1IT-0/c

OO6cysxaeHue 1o Borpocam
JEKIUU

Pazpabotka rioccapus
3al0JIHEHUE  CPAaBHUTENbHBIX
Ta0JIUL

TectupoBanue

YcTHBIN onpoc

JIMKTaHT Ha WCIOJIb30BaHUE
apryMeHTOB, OHOJIOTHYeCcKOn
TEPMUHOJIOTHH U CHMBOJINKA
WnnuBunyanbHas
camocCTosITeNIbHas padoTa
[IpeacraBienue  pe3ysbTaToB
IPAKTUYECKUX padboT
KonTponbHbie paboThl

3aiuTa TBOPUECKUX padboT

3amura VHVMBHUyalIbHBIX
MIPOEKTOB
Brimonnenne 3aJaHnu

MIPOMEXYTOYHOM aTTECTAllNKN

OK 02. UcnonszoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi AUCKYCCUS 11O

COBPCMCHHBIC cpencrBa | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | BOIPOCAaM JICKIIUA

TIOUCKa, aHanmusa | 73 g1 82, 9.1-93, | PaspaboTka MeHTaIBEHOM

" " MHTEPIPETANH | g 411 /e 9 5[T-o/c, 10.1, ;;ame B MUHH TpyTIIax

uH(pOpMAaINHY, BIITOJIHEHHE U 3allUTa

" P UH(OPMAIIMOHHEIE 10.2,10.311-0/c, 11.111-o/c 71a00paTOPHBIX PadoOT

TEXHOJIOTUM [Tl BBITOJIHEHUS [IpencraBienne  pe3ysibTaToB

3a1a4 npodeccnoHanbHOM MPaKTUYECKUX padoT

JeATeNbHOCTH [IpencraBneHue yCTHBIX
COO0O0ILIeHUH C Tpe3eHTaluel,
HOJTOTOBJIEHHBIX 10 EPEYHIO
HCTOYHHKOB,
PEKOMEHJOBaHHBIX
TMIperoiaBaTesieM

OK 04. O¢dextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | ObcyxaeHue no Borpocam

B3aMMOJIEHCTBOBATh U pabOTaTh
B KOJIJIEKTUBE U KOMaHE

4.3,5.1-5.4,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,

JIEKITAH
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9.411-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3I1-0/c, 11.1IT-0/c

[IpencraBnenue  pe3ysbTaTOB
IPAKTUYECKUX padoT

3aiuTa TBOPUECKUX paboT
3aH.II/ITa WHINBUAYAJIbHBIX
IIPOCKTOB

OK 07. ConeilicTBOBaThL
COXpaHEHHIO OKPYKaloIIen
CpeIbl, PEeCypcocOepeKEeHUIO,
MIPUMCHSITh 3HAHHS
00 W3MCHCHUU KJIMMarTa,
TIPUHIIUITBI OepexKITMBOTO
MPOU3BOJCTBA, AP (HEKTHBHO
IENCTBOBATH

B YPE3BBIYANHBIX CUTYaLUAX

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-5.4,6.1-6.3, 7.1-
73, 8.1, 82, 9.1-93,
9.411-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3I1-o0/c, 11.111-0/c

OO6cyxaeHue 1o Borpocam
JEKLUU

Pazpabotka rimoccapus
3anoJHEHHE  CPaBHUTEIIBHBIX
TalmuIy

TectupoBanue

VYeTHBII onpoc

JIUKTaHT Ha UCIOJIb30BaHUE
apryMeHTOB, OMOJIOTMYECKOMN
TEPMUHOJIOTMH U CUMBOJIUKU
NunuBuayanpHas
caMmocCTosITeNbHas paboTa
[IpencraBnenue  pe3ynabTaToOB
PaKTUYECKUX paboT
KoHnTposbHbie paboThl

3amura TBOpYECKUX padoT
3amura WHIUBHU Ty TbHBIX
IPOEKTOB

Brmonaenne 3aqanuii
IPOMEKYTOYHON aTTecTaluu
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rOCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa CPEAHETO (TIOTHOTO) 001Iero 00pa3oBaHuUs .
3. Ilpukaz Munobpuayku Poccun ot 29.12.2014 Ne 1645 «O BHecenuu uzmenenuii B [Ipukas
MunucrepcTBa o6pasoBanus u Hayku Poccuiickoit @enepanuu ot 17.05.2012 Ne 413 “O06
yTBEpkKACHUH (PesiepabHOr0 rocyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapPTa CPEIHETO
(mosHOTO) 00I11IeTO 00pa30BAHUS Y.
4. Tlucemo JlemapramMeHTa rocyJapCTBEHHOH MOJUTHKU B cepe MOArOTOBKU padO4YMX KaJpoB U
JITO Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «PekoMeHIaIuu 1Mo OpraHu3aiuy MoJryde-
HUS CpEIHEro oO1ero o0pa3oBaHus B MPEJesiax OCBOCHUsI 00pa30BaTENbHBIX [IPOrPAMM CPEIHETO
npodeccuoHanbHOro 00pa3oBaHus Ha 0a3e OCHOBHOIO 0OIIEro 00pa3oBaHMsI C Y4ETOM TpeOOBaHUIMA
(benepanbHBIX TOCYIapCTBEHHBIX O0pa30BaTENbHBIX CTAHAAPTOB U IMOJyyaeMoil mpodeccuu uiu
CHELHATbHOCTH CPEAHEr0 NPOPECCHOHATBHOIO 00pa30BaHUSD).
5. buonorus: B 2 1./ nox pexn. H. B. Spsiruna. — M., 2010.
6. buosnorus: pykoBOJCTBO K IPAaKTUYECKUM 3aHATHIM / oA pen. B. B. Mapkunoii. — M., 2010.
7. Hapsun Y. Counnenus. — T. 3. — M., 1939.
8. Hapsun Y.Ilpoucxoxaenue Bugo. — M., 2006.
9. KoOsusuckuit B. A. dunocodust skoI0run: KpaTkui Kypc: y4ueb.mocodue ais By30B. — M.,
2010.
10.0OpnoBa 3. A. McTopust aHTpONOJIOTHUECKUX YUSHHUN: yueOHuK Ais By30B. — M., 2010.
ITexoB A. I1. buonorus, resetrka u napasuronaorus. — M., 2010.
11.Ye6pimes H. B., I'punesa I'. I'. buonorus. — M., 2010.

HNHuTepHeT-pecypcnl

www. sbio. info(Bcst 6uonorus.CoBpemeHHast OMOIOTHS, CTAaThH, HOBOCTH, OUOIHOTEKA). WWW.
window. edu. ru(EnnHoe okHO gocTymna kK 00pa3zoBaTesbHBIM pecypcaM MHTepHeTa no 61o-10ruHn).
www.5ballov. ru/test(TecT ayis aOUTYpHUEHTOB 10 BCEMY IIKOJIBHOMY KYPCY OHOJIOTHH). WWW.
vspu. ac. ru/deold/bio/bio. htm(TenexkoMmyHHKaITMOHHBIE BUKTOPUHBI 110 OMOJIOTUH — DKOJIOTHH
Ha cepBepe BopoHekckoro yHuBepCcUTETa).
www. biology. ru(buonorus B OTkpbiToM Kosutemke. CalT COAEpKUT dIEKTPOHHBIN yUeOHHUK 110
ouonorun, On-linerecTsl).
www.informika.ru(3neKTpoHHBIN y4eOHUK, OOJIBIION CIIMCOK HHTEPHET-PECYPCOB).
www.nrc.edu.ru(buonornyeckas kaptTuna mupa.Pa3en koMmneloTepHOro yueOHuKka, pazpado-
TaHHOTO B MOCKOBCKOM TOCY/IapCTBEHHOM OTKPBITOM YHUBEpPCUTETE). WwWw. nature. ok. ru(Peakue
Y Hcue3arolre )XMBOTHbIE Poccun — npoekT Jkosorudyeckoro nearpa MI'Y um. M. B.
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JlomonocoBa).

www. kozlenkoa. narod. ru(/{is Tex, KTO yUuTCS caM U Y4UT APYTUX; OYHO U JUCTAHIIMOHHO,
OMOJIOTUM, XUMUH, IPYTUM IIPEIMETAM).

www. schoolcity. by(buosiorust B Borpocax u oTBeTax).

www. bril2002. narod. ru(buonorus mis mkoibHUKOB. KpaTkasi, KoMIakTHas, HO IOCTaTOYHO

noipoOHast mHpopMarus mo pazaenam: «O0mas ouonorusy», «boranukay, «3oonorusy, «Hemno-
BEK)).
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