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HNOACHUTEJIBHASA 3AIIUCKA

[IporpamMma oOmieoOpa3oBarenbHOM y4ueOHOW AUCUMILIUHBI «buonorus» npeaHasHayeHa i
u3yuenust O6uonorun B ¢unmane ['BIIOY PX UYI'CT, peanusyromem o0pa3oBaTeNbHYIO MPOrpamMMmy
cpenHero obmiero oOpa3zoBaHus B Ipejieax OCBOCHHSI OCHOBHOM oOpa3oBarenbHoi nporpammbl CITO Ha
6a3e OCHOBHOTO 00IIero 00pa30BaHMs MIPH MOATOTOBKE KBATM(UIIMPOBAHHBIX pab0ounX U CITyKaIlIUX.

[Iporpamma pa3paborana Ha ocHOBe Tmpuka3za Munnpocsemenus Poccuiickoit denepanuu ot
23.11.2022 Ne 1014 «O06 yTtBepxneHun (enepanbHO 00pa3oBaTeIbHOM MPOrpaMMBbl CPEIHET0 00IIEero
obpazoBanus» (3apeructpupoBano B Mwuniocte Poccum 22.12.2022 Ne 71763), B COOTBETCTBHH C
PexomenpmanusiMu 10 MOJMYYEHHMIO  CpenHero oOmiero oOpa3oBaHMs B TpeAeiax  OCBOCHHUSA
o0pa3oBaTeNbHOI mporpaMMbl  CpeaHero npodeccruoHalibHOr0 obpazoBanusi (mucbMo JlemaprameHTa
TOCYyJapCTBEHHOH  TMOJUTHUKH B cdepe CpeaHero mpoecCHOHATBPHOIO  O0pa3oBaHUs U
npodeccuonanibHoro odydenus ot 01.03.2023 Ne 05-592), B cootBerctBUM ¢ PI'OC cpennero
o0miero oOpa3oBaHus, MPEIBIBIAEMBIX K CTPYKTYpE, COJACPKAHUIO M PE3yJIbTaTaM OCBOCHUS Y4eOHON
JTUCIUTIIMHBI MaTeMaTrka (C M3MEHEHUsIMH, puka3 MunnpocsenieHus Poccuiickoit denepanuu  oOT
12.08.2022 r. Ne 732 «O BHeceHMHM M3MEHEHHMH B (hefepasbHBI TOCYAAPCTBEHHBIH 00pa3oBaTeIbHBIN
CTaHAapT CpeaHero odiiero oO0pa3oBaHMs, YTBEP)KIEHHBIM MpukazoM MuHHCTEpCTBAa 00pa3oBaHUs U
Hayku Poccuiickoit ®deneparuu ot 17 mast 2012 1. Ne 413" (3apeructpupoan 12.09.2022 Ne 70034).

Ot60op conepxkanus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpPOBHE OCYIIECTBIEH C
MO3UIMI KYJTBTYpocooOpa3HOro MoAxo/ia, B COOTBETCTBHH ¢ KOTOPHIM OOy4YarOmIuecs JOJKHBI OCBOUTH
3HaHUSI W yMEHUS, 3HAYMMbIe Ui (OPMHUPOBAHMS OOIIEH KyJIbTYpHI, ONpEACISAIONINE aJleKBaTHOE
IIOBE/ICHUE YEJIOBEKA B OKPY’KAOILEH IPUPOJIHON cpenie, BOCTpEOOBaHHBIE B ITOBCEIHEBHOM >KU3HU U
MpakTH4ecKou AesTenbHocTh. Oco00e MECTO B ATOM CUCTEME 3HAaHUHN 3aHUMAIOT AJIEMEHTHI COepKaHUs,
KOTOPBIE CITy>)KaT OCHOBOM i ()OPMUPOBAHUS MPEJCTABICHUNH O COBPEMEHHOW €CTeCTBEHHO-HAYYHOU
KapTUHE MHpa M  LIEHHOCTHBIX OpPHUEHTAlUSAX JMYHOCTH, CHOCOOCTBYIOIIMX T'yMaHMU3AlUU
Ouoaoruueckoro 0opazoBaHusl.

CrpyKkTypupoBaHHE co/iepKaHus yueOHOro Marepuaia B MporpaMme 1o OMOoJI0ruU OCYIIECTBICHO
C Y4€TOM HPUOPUTETHOTO 3HAUYEHUS 3HAHUHM 00 OTIIMYUTEIBHBIX OCOOCHHOCTSAX XKMBOM HMPUPOIBI, O e
YPOBHEBOI OpraHM3aly U HBOJIOLMU. B COOTBETCTBHM C 3THM B CTPYKType Y4eOHOro IpenMera
«buonorus» BeIIENEHBI CIEAYIOLIUE COAepKaTeNlbHble TMHUU: «bronaorus kak Hayka. MeToasl Hay4yHOTO
no3HaHus», «Kierka kak Ouonormueckas cucrema», «OpraHusM Kak OHOJIOTHUYECKas CHCTEMay,
«Cucrema U MHOroo0Opasue OpraHH4ecKOro MHpa», «IBOJIOLUS KMBOH HPUPOIBD, «IKOCHCTEMBI U
MPUCYIINE UM 3aKOHOMEPHOCTH.

CopepxaHue mporpaMMbl 0011€00pa30BaTeIbHON IUCHUIUIMHBL «buonorus» HampaBieHO Ha
JOCTIDKEHUE DPEe3yJlbTaTOB €€ u3yueHHs B cooTBeTcTBMM C TpeboBanusiMu PI'OC COO c yuerom
npodeccuonanshoit HampasineHHocTn DPI'OC CIIO. llenp uzyueHus AUCUMITIUHBL «buomorus» Ha
0a30BOM ypOBHE — OBJIaJICHHE 00YYarOIIMMHCS 3HAHUSIMHU O CTPYKTYPHO-(DYHKIMOHAIBHON OpraHu3alun
JKUBBIX CHCTEM pa3HOTO paHra W NpuOOpEeTeHHE YMEHUM HCIOJIb30BAaTh 3TU 3HAHMS AJI1 TPaMOTHBIX
JIeCTBUI B OTHOIIEHUH OOBEKTOB KUBOW PUPOIBI M PELLICHUS PA3JIMYHbIX )KU3HEHHBIX MPOOIIEM.

JlocTikeHne LeaM M3y4eHUs AUCHUIUTUHBL «buonorus» Ha 06a30BOM ypoBHE oOecreduBaeTCs
peLIeHNEM CIIEIYIOINX 3aau:

* OCBOGHHME OOYYaIOIIMMHUCA CUCTEMbl 3HAHUNH O OMOJOTMYECKHX TEOPHUSAX, YUEHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIOTEe3aX, MpaBHiaX, CIY>KalIMX OCHOBOW Ui (hOpMUpPOBaHMS NPEACTaBICHUI O
€CTeCTBEHHO-HAYYHOM KapTHMHE MHUpA, O METO/aX HAay4yHOro IMO3HAaHHWS, CTPOEHUH, MHOT000pasuu U
0COOEHHOCTSIX JKMBBIX CHCTEM PA3HOTO YPOBHS OpPraHU3alliy, BBIIAIOIINXCSI OTKPBITHIX U COBPEMEHHBIX
HCCIIEAOBAHUIX B OUOJIOTHH;

* (QopmupoBaHHE Yy OOY4YaIOUIMXCS TO3HABATEJIBHBIX, HHTEICKTYalIbHbBIX W TBOPYECKUX
CIOCOOHOCTEH B Mpollecce aHAIM3a JaHHBIX O MyTSIX Pa3BUTHUS B OMOJOIMH HAyYHBIX B3IJISAOB, UICH U
MOJIXOJIOB K M3yUEHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3alluy;
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* CTaHOBJICHHE Yy OOydYarommuxcs oOIIed KyJbTypbl, (PYHKIHMOHAJIBHOW TPAaMOTHOCTH, Pa3BUTHE
YMEHUI OOBSACHATH U OLICHUBATh SBJICHHUS OKPY’KAIOIIET0 MHUpa KHBOW MPHUPOJBI HA OCHOBAaHUU 3HAHUN
U OIIBITA, [TOJIyYEHHBIX IPU U3yYEeHUH OMOJIOTHH;

* (hopmupoBaHue y 00yUyaroIMUXCsl YMEHUH MIUIIOCTPUPOBATh 3HAUCHHE OMOJIOTMYECKUX 3HAHUH B
IPAKTUYECKON JI€ATEIbHOCTU YEJIOBEKAa, pPa3BUTUU COBPEMEHHBIX MEIULUHCKUX TEXHOJOTUH W
arpoOUOTEXHOJIOTUI;

* BOCHHMTaHUE YOEKIEHHOCTH B BO3MOXHOCTH II03HaHMSA 4YEJIOBEKOM JKMBOH NPUPOBI,
HEOOXOMMOCTH OEpeXKHOr0 OTHOLICHHMS K HEeH, COONIIOACHMsI 3TUYECKMX HOpPM IIPU IPOBEJCHUU
OMOJIOrMYECKHUX MCCIICIOBAHUM;

* OCO3HAaHUE LIEHHOCTH OWOJIOTMUECKUX 3HAHUW JUIS TOBBILIEHUS YPOBHS SKOJIOIMYECKON
KYJIBTYpBl, A (OPMHUPOBAHUS HAYYHOI'O MHMPOBO33PEHMS; * NMPUMEHEHHE NPUOOPETEHHBIX 3HAHUNA U
YMEHHMI B IOBCEJIHEBHOM JKM3HM [UIsl OLICHKU IIOCJIEICTBUN CBOEH ACSITEIBHOCTH II0 OTHOLICHHIO K
OKpy’Karolie cpene, COOCTBEHHOMY 3[0pOBbIO, OOOCHOBaHHME W COOJIOJCHHE Mep NPOQUIAKTUKA
3a00JI€BaHUH.

Jis n3yuenust 6Mosorun Ha 6a30BOM ypoOBHE OTBOJUTCA 72 yaca.

B mporpammy BKIIIOYEHO COAEp)KaHUE, HANpaBiICHHOE Ha (OPMUPOBAHHUE Yy OOYHAIOLIMXCS
KOMITETEHIIM, HEOOXOIUMBIX JUIsI KaueCTBEHHOTO OCBOEHHUS OCHOBHOH 00pa3oBaTENbHON MPOTpaMMbI
CIIO na 6a3e ocHOBHOTO 00111er0 00pa30BaHus ¢ NOJYYEHUEM CPEIHEro 00Iero oopa3oBaHus.

[Iporpamma y4eOHON aucuuIuMHBL «bHoNOTHs) YTOUYHSET copep)kaHue y4eOHOro marepuana,
II0CJIEI0BATEIBHOCTh €r0 M3YYEHHUs, pacupelesieHHe Y4eOHBIX YacoB, TEMaTHKY WHIMBHYaJIbHBIX
IPOEKTOB C yYETOM CIEHU(PHUKH MPOrpaMM MOATOTOBKH CIICIHAINCTOB CPEAHErO 3BEHA, OCBAMBAEMOM
CIEIIMAJIBHOCTH.

MECTO YYEBHOM JUCIHUILIMHBI B YYEEFHOM ILJIAHE

B ¢unmane I'BIIOY PX UI'CT, peanusyroiieM 00pa3oBaTeIbHYIO MPOrPaMMy CPEIHETO OOIIETO
oOpazoBanus B npenenax ocsoeHuss OOII CIIO na 6a3e ocHOBHOro o01ero oOpa3oBaHMsl, U3yUEHHE
OMOJIOTHH MMEET CBOUM OCOOEHHOCTH B 3aBUCHUMOCTH OT Npoduis nmpodeccHoHaIbHOro 00pa3oBaHUs.
DTO BBIpaXAETCs B COACPKaHUM OOYUYCHHS, KOJIMYECTBE YAacOB, BBIICISIEMBIX Ha M3yYCHHE OTIENbHBIX
TEM MPOrpaMMBbl, TIyOWHE UX OCBOCHUS O00yYaroIUMHUCs, 00beMe M XapaKTepe MPaKTUUYEeCKUX 3aHATHUH,
BUJIaX BHEAYJIUTOPHON CaMOCTOSITEIbHON paboThl oOyuarommuxcs. [Ipodeccus «Mactep mo peMoHTY U
00CITy’)KHBaHUIO aBTOMOOMIIE» OTHOCUTCS K TEXHUYECKOMY HPOQHIII0, TOATOMY OMOJIOTHS U3ydaeTcs Ha
0a30BOM ypOBHE.

Wzyuenne gucuuruiuael «buonorus» 3aBepiiaeTcst IMOJABEJEHHEM HTOrOB B  (opme
T depeHIIMPOBAaHHOIO 3a4eTa B paMKax MPOMEKYTOYHOW aTTecTalluu oOydaroluxcs B Ipolecce
ocsoeHns OOII CIIO Ha 6a3e OCHOBHOro oOIero o0Opa3oBaHUs C TMOJYYEHHEM CpEIHEro OoOIIero
oOpazoBanus. OOnMe KOMIIETEHIIMH, MPEAyCMOTPEHHbIE pabouell MIporpaMMo  JTUCIUILIMHBI
«buonorus», cuuraroTcs CPOPMHUPOBAHHBIMU NPU MPOXOXKICHUHM OOYUYaIOMIMMUCS MPOMEXYTOUHOU
aTTeCTallUU.

[Ipu peanuzanuu cojepkanusi oOieoOpa3zoBaTenbHON yueOHOM nuciumInHbl «buonorus» mno
npodeccun 23.01.17 «Macrtep o peMOHTY M OOCTY>KUBAaHUIO aBTOMOOMJICH» MakCHMaabHas ydeOHast
Harpyska oOydarolIMXcsl COCTaBisieT 72 Jaca, U3 HUX  J1abOpaTOpHbIe U MpaKTUYECKue 3aHsATus - 18
yacoB. buonorus usyuaercs Ha 1 kypce.

PE3YJbTATBHI OCBOEHHUSA YUYEFHOM JUCIATLIIMHBI
Cornacao ®I'OC COO, ycranaBiauBaloTcs TpeOOBaHUS K pe3ybTaTaM OCBOSHUS 00ydaroIUMMUCS
IporpaMM CpegHero oOmero oO0pa3oBaHUS: JIMYHOCTHBIM, METANpeIMETHbIM M TMPEIMETHBIM.



Kona u I[Lnanupyemble pe3yJbTaThl OCBOEHHUS TUCHMIIIUHBI

HAaHMEHOBaHHe

q’OPM“PyeM"“‘X O6urue JMCUUNINHAPHBIE

KOMIIeTeH U
OK 01. BeiOupars | JInuHocTHBIE pe3yJbTaThl JODKHBI oTpaxarb B uacTtu: | [IP6 1. ChopmMupoBaHHOCTh 3HAHHMI O MECT€ W POJIM OUOJIOTUH
CIIOCOOBI  pEIICHHMS | TPYAOBOTO BOCIIUTAHUS: B CHCTEME HAy4HOrO 3HAHMA;, ()YHKIMOHAIBHON TI'PaMOTHOCTH
3amaq - TOTOBHOCTb K TPYZAY, OCO3HAHHE IIEHHOCTH MAacTEpCTBA, | YENIOBEKa JUIS PELICHUS KHU3HEHHBIX MPOOIeM.
po(heCCHOHATBHON | TPYIOIIO0HE; ITP6 2. CpopMHpOBaHHOCTh YMEHHSI PACKpPBIBaTh COJEpIKaHHE
JeATEHOCTH - TOTOBHOCTh K aKTHBHOH JESTEIHPHOCTH TEXHOJIOTWYECKOH | OCHOBOIOJATAIONIMX OHOJOTMYECKMX TEPMHUHOB W  ITOHSTHIA:
IPUMEHHUTEITHHO u COIMATBHON HAaIpaBJICHHOCTH, CIIOCOOHOCTH | )KM3Hb, KJETKa, TKaHb, OpPraH, OPraHW3M, BUJ, MNOIYJISALNS,
K Pa3IUYHBIM | HHUIIMUPOBATH, IUIAHUPOBATH U CAMOCTOSITEIILHO BBITIOIHSTH | IKOCHCTEMa, OnoleHo3, Onocdepa; Mmerabonn3M (0OMEH BEUIeCTB
KOHTEKCTaM TaKylo JAEATeIbHOCTD; JHEPrUH), ToMeocTa3  (CaMOperyJIsiius),

- WHTEepeC K pa3myHeiM chepam mnpodeccrnoHaTbHON
EeITENHHOCTH.

MeTtanpeaMeTHbIE pe3yIbTaThl JOJKHBI OTPAXKATh:
OBnazeHre yHUBEPCAIbHBIMU Y4eOHBIMH TO3HABATEILHBIMU
JNEUCTBUSIMU:

a) 0a30BbIC JIOTHYCCKUE JCHCTBUS:

- CaMOCTOSITENTFHO  (OPMYJIMPOBATh W aKTyaJU3UPOBAThH
npo0iieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIUBATh CYIICCTBCHHBIN MPU3HAK WU OCHOBAHUS
JUTSL CpaBHEHU S, Ki1accuuKanuu u 00001IeHNS;

- OTIPEJICIIAT TICITN JISATSIIBHOCTH, 3371aBaTh TapaMeTPhI

U KPUTEPUU UX JOCTUKCHHUS,

- BBISIBJISATH 3aKOHOMEPHOCTH Y TIPOTHBOPEUHSI

B PacCMaTPUBACMBIX SIBICHUSX;

U IpeBpalleHue
OuocuHTe3 OeiKa, CTPYKTypHas OpraHM3alis >KUBBIX CHCTEM,
JIMCKPETHOCTb, caMoperyJisiius, CaMOBOCIIPOU3BE/ICHUE
(penpomyxkuus), HACJIEJCTBEHHOCTb, W3MEHYHMBOCTb,
9HEpPro3aBUCUMOCTb, POCT U PA3BUTHE, YPOBHEBAsI OpPraHU3aLU.

[1P6 3. CdopMupOBaHHOCTb YMEHHSI PacKpbIBaTh COJEp’KaHUE

OCHOBOTOJAraomux OWOJIOTMYECKUX TEOPHHd U TUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAI[AOHHOM, 3BOJIIOLIMOHHOM,
MPOUCXO0KICHUS )KU3HU U YEIIOBEKA.

[1P6 4. CdopmupoBaHHOCTH yMEHUs pacKpbIBaTh

OCHOBOIIOJIArarone OMOJIOTHYEeCKUe 3aKOHBI U 3aKOHOMEPHOCTHU
(I Menpena, T. Moprana, H.M. Baunosa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpanuiibl ux NpUMEHUMOCTH K >KHUBBIM
CUCTEMAM.

I1P6 5. IlpuobpeTeHre ombpiTa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAy4YHOTO MO3HAHHUS, UCTIOJIb3YEMbIX B OMOJIOTHUHU: HAOJIOIEHUS




- BHOCHTh KOPPEKTHBBI B
COOTBETCTBHE PE3yJIbTATOB
MIOCJIEACTBUI IeITEILHOCTH;
0) 6a30BbIE HCCIICIOBATEILCKHIE ICHCTBUS:

- BJIaJIETh HABbIKaMU Y4eOHO-UCCIIEI0BATEIHCKOM

U TPOEKTHOM  JCATEILHOCTH, HAaBBIKAMU  pa3peIICHHs
npobiem;

- BBIBJIATH IPUYMHHO-CIICJICTBEHHBIE CBSI3U

U aKTyaJU3UpOBATh 33]1a9y, BEIJIBUTATH THIIOTE3Y

€e peUIeHMs, HAXOIUTh apryMEeHTbl s JO0Ka3aTelbCTBa
CBOMX YTBEPXKICHHM, 3a/JaBaTh IMapaMeTpbl M KPUTCPUHU
peIICHUS;

- QHAIM3HPOBATH IOJIYYCHHBIC B XOJC PCIICHUS 3aJ1adu
pe3yNbTaThl, KPUTUYECKH OLIEHUBATh HX JOCTOBEPHOCTD,
MIPOTHO3HPOBATh H3MEHEHHE B HOBBIX YCIIOBHSIX;
pa3pabaThIBaTh IJIaH PEIICHUS IPOOIEMBI C YIETOM aHaTU3a
UMEIONUXCS MAaTEPUATBLHBIX M HEMaTEPHAILHBIX PECYyPCOB;
-- YMETh MEPEHOCUTH 3HAHUS B TO3HABATEIILHYIO

U TIPAaKTHYECKYIO 00JIaCTH KU3HEACITCITLHOCTH;

- yMeTb WMHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX
o0Onacreii;

- BBIIBUIaTh HOBBIE UIEH,
MOJIXOJTBI U PEIICHUS

JACATCIIBHOCTb, OLCHHWBATH
neisiM, OLOCHHMBATb  PHUCKHU

npempraratb  OpUrvnHaJILHBIC

Y ONMCAHUS KUBBIX CUCTEM, IIPOIIECCOB U SIBIICHUI; OpraHU3aIIH
U TPOBEACHUS OHOJOTUYECKOTO HKCIEPUMEHTA, BBIIBUKCHUS
THIIOTE3, BBIBICHUS 3aBUCHUMOCTH MEXIY HCCIEIyeMbIMH
BEJIMYMHAMU, 00BsICHEHUS MOJTy4YEHHBIX pe3yJIbTaTOB
u  (QOpMyNIHpPOBaHUS BBIBOJOB C HCIOJIH30BAHUEM HAyUHBIX
MOHATHH, TEOPUI U 3aKOHOB.

I[TP6 6. ChopmMupOBaHHOCTH yYMEHHS BBIICIATH CYIICCTBECHHBIC
OpU3HAKW  BHUPYCOB, KIETOK NPOKApUOT U  DYKApUOT;
OTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpraHWu3MOB, BHJIOB,
OHOreoleHO30B U AKOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
BEIIECTB U IIPEBpAIICHMS] SHEPruu B KIETKe, (HOTOCUHTE3A,
IUIACTUYECKOTO U SHEPTeTHIECKOro 0OMEeHa, XeMOCHHTE3a, MUTO34,
Meii03a,  OIUIOAOTBOPEHHS,  PAa3BUTHA W Pa3MHOXKEHUS,
WHAMBHUIYAIBHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a), O0phObI 3a
CYLLIECTBOBaHHE, €CTECTBEHHOIO O0TOOpa, BHUI000pa30BaHUS,
MPUCIIOCOOICHHOCTH OpPraHU3MOB K cpele OOUTaHMs, BIUSHUS
KOMITOHEHTOB 9KOCHCTEM, AHTPOITOTEHHBIX M3MEHEHHI
B DKOCHCTEMAaxX CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U MPEBpaLeHIE SHEPTruu B Ouocdepe.

[IP6 7. CdhopMUPOBAHHOCTb YMEHHUS MPUMEHITH MOJIy4YEHHbIE
3HaHUS U1 OOBSICHEHHUs] OMOJIOTMYECKHUX IPOLECCOB U SIBICHU,
JUTSL IPUHSITHS TPAKTHYECKUX PEHICHUH B IIOBCETHEBHON JKU3HU

C LeJblo obecrieueHus: 0€30MacHOCTH CBOETO 370POBbS U 310pPOBbs
OKPY’KaIOIIMX JIFOJEH, COONIIOACHUS 370pOBOrO o0Opasa KU3HH,
HOpPM T'PaMOTHOTO MOBEJICHHS B OKpY’KaloIleld IpUpOAHOM cpene;
MOHUMaHWEe  HEOOXOJAWMOCTH  WCIIOJNIB30BAaHUS  JTOCTHIKCHUI
COBPEMEHHOW OMONIOTUM M OMOTEXHOJOTMH Ui PaIlOHAIBHOTO
MIPUPOIOTIONIL30BAHMUSL.

I1P6 8. CdhopMupOBaHHOCTH yMEHHUS pellaTh OHOJIOrMYEecKHe
3aJ]auu, COCTABJIATh FTeHOTUIINYECKHE CXEMBbI CKPEIIUBAHUS

JUIs pa3HbIX TUIIOB HAcJeIOBaHUS IPHU3HAKOB Yy OPIraHU3MOB,
COCTaBJISITh CXEMbI MIEPEHOCA BEIIECTB U PHEPTUH B IKOCHCTEMAX
(uenu nUTaHMs, MUIIEBbIC CETH).




I[MP6 9. CdopMupOBaHHOCTh YMECHHI KPUTHYECKH OICHUBATH
nHOpMALIUIO OUOJIOTUYECKOTO  COJACPIKAHMSI, BKIIFOYAOIILYIO
NICEBAOHAYYHbIE 3HAHUSA W3 PaA3IMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBoi WHGOpMALMK, HAYYHO-TIOMYJSIPHBIE MaTEpHUAIbl);
UHTEPIIPETUPOBATD THYECKUE ACTEKTBI COBpPEMEHHBIX
HCCICAOBAHUM B  OHOJIOTHH, MEIHMIUHE, OHOTESXHOJIOIHU,
paccmartpuBaTh  [NIOOAlbHBIE ~ JKOJOTHYECKHE  MPOOJIeMBbI
COBpEMEHHOCTH, (OpPMHPOBATh 1O OTHONICHHID K HUM
COOCTBEHHYIO MO3UIIUIO.

I[1P6 10. ChopMHupOBaHHOCTHL YMEHUU CO3/1aBaTh COOCTBEHHBIC
NUChbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOTHYECKOMN
uHpOpMAallMd U3  HECKOJIBKUX  HMCTOYHUKOB,  TPaMOTHO
UCIOJIb30BaTh NOHATUHHBIN amnmnapar OMoJI0TUU

OK 02.
Ucnonb3oBars
COBPEMEHHBIE
cpelcTBa MOKCKa,
aHaym3a

U UHTEpIpeTalnuu
uHpopMaLuu

U UH(GOPMaIMOHHbBIE
TEXHOJIOTHH JUTSt
BBIMIOJTHEHUST  3a]1a4
npodeccCHoHATbHOM
JIESITeIIbHOCTH

JIn4yHOCTHBIE pPE3yabTaThl JOJKHBI OTpakaTb B YacCTH:
LEHHOCTU HAyYHOTI'O [TO3HAHUS:

-chopMHPOBAHHOCTE MHPOBO33PCHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOMN
MPaKTUKH, OCHOBAHHOTO Ha Janore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHMIO CBOET0 MecTa
B MMOJIUKYJIbTYPHOM MHDE.

MeranpenMeTHbIE pe3yabTaThl JOJKHBI OTPAXKaTh:
OBnaneHne yHUBEPCAIbHBIMA YY€OHBIMU TTO3HABATEIbHBIMU
JEUCTBUSIMU:

B) pabora ¢ uHpopmarmei:

- BUAJeTh  HaBBIKAMH  TOJY4YeHHUs  HHPOpMalUU
nu3 HUCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSTCIBHO
OCYILIECTBIISATh MIOUCK, aHau3, cHCTEMaTH3aIHIO
U UHTEpIIpeTaluio HHGOPMAUU PA3IUYHBIX BUJIOB U (HopM
Ipe/ICTaBICHNUS;

- OOCHUBATH AOCTOBCPHOCTH, JICTUTUMHOCTDH I/IH(i)OpMaHI/II/I,
€C COOTBCTCTBUC ITPABOBBIM U MOPAJIbHO-3THYCCKUM HOpMaM

ITP6 1. ChopMUpOBaHHOCTH 3HAHUI O MECTE M POJIH OUOJIOTUH

B CHCTEME HAy4YHOTO 3HaHUA; (PYHKIMOHAIBHOH T'PaMOTHOCTH
YeJI0BeKa ISl PEHICHHUs )KU3HEHHBIX MPOOIIEM.

I1P6 7. ChopMHpPOBAaHHOCTb YMEHHUS HPUMEHSATH IOJyuYeHHbIE
3HAHUS I OOBSICHEHHS] OMOJIOTUYECKHUX IPOIECCOB U SIBICHUH,
JUTS IPUHSTHS PAKTUYECKUX PEIICHUH B TOBCETHEBHOM KU3HU

C LIeTIbI0 00ecnedeHnst 0€30IaCHOCTH CBOETO 3/10POBbS U 37J0POBbS
OKpY’KAIOIIMX JIOAEH, COOMIONEHUs 3/10pOBOro o0Opas3a KHU3HH,
HOPM T'PaMOTHOTO MOBEICHUS B OKPYXAIOIIEH TPUPOIHOU CPENE;

NOHUMaHUE  HEOOXOIMMOCTH  MCIOJIBb30BaHMUSA  JOCTHIKEHHH
COBPEMEHHOM OMOJOrMM U OMOTEXHOJOTUH JUIsl pallOHAJIbHOTO
IIPUPOIOTIONIE30BAHMSL.

I[TP6 10. ChopMupoBaHHOCTL YMEHUU CO3/1aBaTh COOCTBEHHBIC
MMCbMEHHBIE U YCTHBIC COOOIIEHUS Ha OCHOBE OHMOJIOTHYECKOMH
nHpOpMaMd W3  HECKOJbKHUX  HCTOYHHUKOB,  TPaMOTHO
WCIIOJIb30BaTh MOHATUIHBIN anmapar OHoJIoTuu




OK 04. ODddexTrBHO

JIMyHOCTHBIE pe3yJibTaTbl MOOJUDKHBI OTpPaXaTb B YaCTH:

ITIP6 5. IlpuoOpeTeHre OMbITa MPUMEHEHUS OCHOBHBIX METOJIOB

B3aUMOJICHCTBOBATh | LIEHHOCTH HAy4YHOI'O IIO3HAHMs: OCO3HAaHME LEHHOCTH | HAYYHOT'O IO3HAHMs, UCIOJIb3YEMbIX B OMOIOrUU: HAOMIOAECHUS U
U paboTath B HAayyHOM  JAESTENBHOCTH, TOTOBHOCTb  OCYIIECTBIIATH | ONMCAHUS KMBBIX CUCTEM, IIPOLIECCOB U SIBJICHUM; OpraHu3aluu U
KOJUIEKTHUBE U IIPOCKTHYIO 1 UCCIIE0BATENBCKYIO JeATeNIbHOCTh | IPOBEAECHUSI  OMOJOIMYECKOr0  SKCIIEPUMEHTA,  BbIABHIKEHMS
KOMaHze WHAUBUYAJIbHO U B TPYyIIIE. TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXAY HCCIELYyEMbIMU

MetanpeameTHble pe3yIbTaThl JOJKHBI OTPAXKATh: BEJINYMHAMH, OOBSCHEHUS OJIYUYEHHBIX PE3yJIbTaTOB

OBnaneHue YHHMBEpCAJIbHBIMU KOMMYHUKAaTHBHBIMU | U (DOPMYJIMPOBaHUS BBIBOJOB C HCIOJb30BAHUEM HAy4YHbBIX

JICUCTBUSIMU: MIOHSATUMN, TEOPUN U 3aKOHOB

0) coBMeCTHas IS TEIIbHOCTb:

- IOHMMATh U UCIOJIb30BaTh IIPEUMYILECTBA KOMaHIHON

Y MHIUBUTyJIbHOU PabOTHI;

-  [pUHMMATh  LEIM  COBMECTHOM  JAEATENBHOCTH,

OpraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBUS

M0 ©¢ [OCTIKCHHIO: COCTaBISITh IIaH  JICHCTBHIA,

pacupeneniaTts pojlud € y4eTOM MHEHMHM YYaCTHHKOB

00CyK/J1aTh pe3yIbTaThl COBMECTHOM pabOThI
OK 07. | JIuuHOCTHBIE pe3ynbTaThl AOKHBI oTpaxarb B yacTu: | [IPO 5. IlpuoOperenue ombpiTa NMPUMEHEHHS] OCHOBHBIX METOJIOB
CopelicTBoBaTh HKOJIOTUYECKOTO0  BOCHUTAHHUA: -  C(HOPMUPOBAHHOCTH | HAYYHOT'O MMO3HAHMS, UCIIOJIB3YEMbBIX B OMOJIOTUU: HAOIIOICHHS
COXPaHEHHIO HKOJIOTMYECKOM KyJIbTYpbl, HIOHUMAaHUE BIUSHUS COIIMAIBHO- | M OMMCAHMSI KHUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI; OpraHU3aliu
OKpY’Karouien HPKOHOMHYECKHUX IIPOLIECCOB HA COCTOSTHUE TIPUPOTHON U TPOBEACHUS OUOJOTHYECKOr0 HKCIEPUMEHTA, BbIIBUKEHHUS
Cpebl, U COLMAIbHON Cpefbl, OCO3HAHHE IJI0OATLHOTO XapaKTepa | TWIOTe3, BBISIBICHUS 3aBUCHUMOCTH MEXIy HCCIEAyEeMbIMU
pecypcocOepexeHn HKOJIOTHUECKUX MPobIIeMm; BEJIMYMHAMH, OOBSCHEHHS OJTYUYEHHBIX Pe3yJIbTaTOB
10, IPUMEHSATH | - IJJAHUPOBAHUE U OCYIIECTBICHUE JEHCTBUM B OKpyXKaroliel | 1  (OopMyJUpOBaHUS BBIBOJOB C HCIOJIb30BAaHUEM HayYHBIX
3HAHUA Cpelle Ha OCHOBE 3HAHMA ILEJEeHd YCTOWYMBOIO DPa3BUTHUSA | IIOHATUMN, TEOPUM U 3aKOHOB.
00 U3MEHEHUHN | YEeJI0BEYECTBa; [1P6 6. ChopmMHupOBaHHOCTH YMEHHS BBIIEIATH CYILIECTBEHHBIE
KJIMMaTa, IPUHLMIBI | - AKTUBHOE HENPHUATHE JACHUCTBUM, MPUHOCALIMX BpEN | IPU3HAKM  BHUPYCOB, KIETOK  IPOKApUOT U DYKapHOT;
OepeKIMBOro OKpYyXaroIieu cpene; OJTHOKJIETOYHBIX W  MHOTOKJIETOYHBIX OPraHM3MOB, BHJIOB,
IIPOU3BOJICTBA, - YMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOTHYECKUE | OMOT€OEHO30B M IKOCUCTEM; OCOOEHHOCTH MPOIIECCOB OOMeHa
3¢ dexTuBHO MOCNIEACTBHSI IPEAIPUHUMAEMBbIX NEHCTBUH, MPEJOTBpAIIaTh | BEIIECTB W TPEBpAIICHHs] SHEPruu B KiIETKe, (HOTOCHUHTE3A,
JEMCTBOBATh uX; TUTACTUYECKOTO M HHEPTETHUECKOro 0OMEHa, XeMOCHHTE3a, MUTO3a,
B YpEe3BbIUANHBIX | - pacIIMpPeHHe ONbITa JESITeNbHOCTH SKOJOTMYECKOH | Meio3a,  OIUIOJOTBOPEHUS,  pa3BUTUA UM Pa3MHOXKECHHUS,
CUTYaIMSIX HaIlpaBJIEHHOCTH. WHAMBUIYaTbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTreHe3a), 00pbObI

MeTtanpeaMeTHbIe pe3yNbTaThl JOJKHBI OTPAXKATh:

3a CyIIECTBOBaHME, ECTECTBEHHOTO 0TOOpa, BHI000pa3oBaHUS,




OsnaneHue YHUBEPCATbHBIMU KOMMYHUKATHBHBIMU | IIPUCIIOCOOJICHHOCTH OPraHU3MOB K cpeie OOMTaHMs, BIIUSHUS
HeﬁCTBHHMHZ KOMIIOHCHTOB 3KOCHUCTEM, AHTPOIIOTCHHBIX N3MEHCHUH
0) coBMeCTHas IEATEIbHOCTb: B 9KOCHCTEMaX CBOCH MECTHOCTH,

KpPYTOBOPOTA BEIIECTB M MPeBpallieHHe YHeprun B Ouocdepe.




COJIEP)KAHUE YUYEBHOM JUCITATLINHBI

O0beM TMCHUILUIMHBI U BUIBI Y4eOHOH padoThl

Buna yueoHoii padoTbi

O0BeM B yacax

O0Bem 00pa3oBaTeILHON NPOrPAMMBI JUCHUAIIJIMHBI 72
B T.4.

TEOPETUYECKUE 3aAHATHS 46
IIPAKTUYECKUE 3aHATHUA 11
1abopaTOpPHBIE 3aHATHS 6

OcHOBHOe coJep:KkaHue 52
B T.4.

TEOPETUUECKHE 3aHIATHUS 40
MPaAKTUYECKUE 3aHATUS 12
nabopaTopHbIE 3aHATHS -

IIpodeccrnoHabHO OPUEHTHPOBAHHOE CO/IePIKaAHMe (Coaep:KaHne 2
NPHUKJIATHOT0 MOIYJIS)

B T.4.

TEOPETHUUECKHUE 3aHATHS 6

MPaKTUYECKHUE 3aHITHS 5

nabopaTOpHbIE 3aHATHS {

KoncyabTanumu 5

IIpome:xxyTouHasi atrecTaums (9K3aMeH) 6
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TEMATHYECKOE IINTAHUPOBAHHE

HaumenoBanue paseinon Makcum. Kon-o obsi3atensHoit
yueOHas ayIUTOPHOM yqe§H0171
HarpysKa Harpy3KH Ipu o4Hol Gopme
00yUeHMsI, 4achl
CTyACHTa Bcero B T.4. IIPAKT. U
(uac) CEMHHApPCKHE
3aHATUSA
buonorust kak Hayka. JKuBbIe CHCTEMBI M KX ) ) 0
OpraHu3alus
XHUMUYECKUH COCTAaB U CTPOCHUE KIJIETKH 8 10 1
KuznenesaTeabHOCTh KICTKU 5 6 1
Pa3MHOXeHHE ¥ MHAMBUIYaIbHOE Pa3BUTHE OPraHU3MOB 6 6 2
HacnenctBeHHOCTh M1 KBMEHYMBOCTDh OPraHU3MOB 9 10 3
DBOJIIOLMOHHAST OHOJIOTHS 6 6 1
Bo3HHKHOBEHUE U pa3BUTHE KM3HU Ha 3eMiie 6 6 1
Opranu3Mbl 1 OKpYyXKarolas cpeia 4 4 1
Co00111eCTBa U DKOJIOTMYECKHUE CUCTEMBI 10 10 2
Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH 4 6 2
Pemenue kelicoB B 001acTH OMOTEXHOJIOTUH 4 4 2
Koncynbranun 2 2
DKk3aMeH 6 6
HUTOI'O 72 72 16
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dDopmupyeMble
Haumenosanue Copepxxanue yueOHOro Mmarepuasia (0CHOBHOE U PO ecCHOHAIBHO OpHEeHTHPOBaHHoOe), | O0bem KOMITETCHIIH
pa3/iesioB U TeM JladopaTopHbIe U MPaAKTHYeCKUe 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYHH) 4yacos
1 2 3 4
OcHoBHoOe coep:kaHne
Paznea 1. buosiorusi kak Hayka. ZKuBble cMCTeMbI U MX OPTraHU3alHs 2
Tema 1.1. Cogepxanue yueOHOro MaTrepuasa 2
buonorus Bbuonorust — Hayka o xuBoii mpupoze. CBsi3u OMOJIOTHU C OOIIECTBEHHBIMU, TEXHHUECKUMH U
B CUCTEME HayK. JPYTUMH €CTECTBEHHBIMU HayKaMH, GHIIocOpUEH, peluriuen, STUKOM, 3CTETUKON U MPaBOM.
OO6wmas Ponp Oumonormn B (GOpMHPOBAaHWUM COBPEMEHHOW HaydyHOW KapTHHBI Mupa. Cucrema
XapaKTepUCTHKA OMOJIOrMYECKUX HAYK.
KU3HU Metoapl TIO3HAHUS )KUBOH TPUPOABI (HAOIIOACHNE, SKCIIEPUMEHT, ONMUCAHUE, U3MEpPEHHE, OK-02
KJaccu(uKalus, MOIEIMPOBAHUE, CTATUCTHYECKAs: 00pabOoTKa JaHHBIX).
JXussie cucteMsl (OMOCHCTEMBI) KaK MPEeaMET U3ydeHus: ononoruu. OTanuue sKUBbIX CHCTEM
0T Heopranuueckoi nmpupoasl. CBoiicTBa GMOCUCTEM U UX pa3HOOOpas3ue.
YpoBHHU OpraHu3alNH ouocucTem: MOJIEKYJIIPHO-T€HETHYECKUH, KJICTOYHBIH,
OpPraHU3MEHHBIN, MOMYJISILIMOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OMO - T'eOlEHOTHYECKUH),
O6uochepHbIit
Pa3znen 2 XumMuveckmii COCTaB M CTPOCHHE KJIETKH 8
Tema 2.1. Cojneprkanne yueOHOro Marepuana 2
XUMUYECKUH COCTaB | XMMUYECKUH COCTaB KJIETKH. XUMHUYECKHE 3JEMEHTBI: MaKpOdJIE€MEHThI, MUKPOIJIEMEHTHI.
kieTku. Bona Bonga um munHepanbHble BemiecTBa. @YHKIMM BOJbI U MHUHEPAIBHBIX BEIECTB B KIETKE.
1 MUHEpaJIbHbIE [Toanep:kanue ocMOTHUYECKOTO OanaHca
BCIICCTBA [IpakTHyeckoe 3aHsTHE 1
Ne 1 «buonoruueckass poiab MHUHEpAIbHBIX BEIIECTB B 00ECHEUEHUH >KU3HEIESTEIbHOCTU
OpPraHU3MOB, MPOSIBJIICHNUS AricOaTaHca MUHEPAIbHBIX JJIEMEHTOB)
Tema 2.2. Coneprkanue yueOHOro MaTepuasa 4
buonornueckn benku. CoctaB u cTpoeHne 0eaKoB. AMUHOKUCIOTE — MOHOMEpPHI OenkoB. Hesamenumblie u
Ba)KHBIE XMMHYECKHE | 3aMEHUMbIE AMUHOKHCIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€lKOBOM
COEUHEHUS MOJIEKYJIbl (TIepBUYHAS, BTOPUYHAS, TPETHUUHAS M YETBEPTUYHAs CTPYKTypa). XUMHYECKHE OK-01, OK-02,
cBoiicTBa 0OenkoB. buonornueckue ¢GyHKmMU OenkoB. DepMeHThl — OHOJIOTHYECKHE OK-04
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Katanuzaropel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTP, CyOCTpaTHas CHeuu(UIHOCTb.
Kodepmentsl. Buramunsl. OTinnunst pepMEHTOB OT HEOPraHUYECKUX KaTalu3aTopoB.
YrneBoapl: MOHOcaxapuisl (TIOKO3a, pubo3a U J1e30Kcupubd03a), aucaxapujsl (caxaposa,
JAKTO3a) M Mojucaxapuisl (Kpaxmal, TJIMKOreH, Lesrono3a). buosnornyeckue ¢yHKIMU
yraeBofoB. Jlummael:  Tpuramuepunsl, Qgocdomumuasl, crepouasl. [uupoduibHO-
rusipooOHble cBoiicTBa. buonornueckue ¢ynkuun munuaoB. CpaBHEHHE YIJIEBOOB,
0eNKOB W JIMNUIOB Kak HMCTOYHHMKOB sHepruu. Hykneunosslie kucinotsl: JJHK u PHK.
Hyxneotuasl — MOHOMEpBI HYKJIEMHOBBIX kucaoT. Ctpoenue u ¢pyukuuu JJHK. Crpoenue u
¢ynkuun PHK. AT®: ctpoerne U QyHKIUU

Tewma 2.3. Cogepxanue yueOHOro Marepuasa 2
CrpyKTypHO- [luTonorus — Hayka o kierke. Kiierounast Teopusi — mpuMep B3auMOJICHCTBHS UAeH U PaKToB
(byHKIMOHATIbHAS B HAyYHOM I1I03HAHUU. MeTO/bI U3yUEHUs KIETKH.
opranm3anys Kinerok | Kierka kak nenoctHas kuBas cucrema. OOIiye MpU3HAKU KIIETOK: 3aMKHYTash HapyxHas
meMmOpaHna, mosiekynbl JIHK kak renernueckuil anmnapat, cucteMa CUHTe3a Oeka.
Tunel KIETOK: JyKapuoTHdeckas U mnpokapuoruyeckas. (OCOOEHHOCTH CTPOECHMS
npokapuoTuyeckoi kierku. Kierounass crenka Oaktepuil. CTpoeHHE 3yKapHOTHYECKOH
kJIeTKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOW M TpuOHOMN KieTku. [ToBepxHOCTHBIE
CTPYKTYpPBl KIJIETOK— KJIETOYHAs CTEHKa, TIJIMKOKaIMKC, MX (yHKuuu. IlmazmaTnueckas
MeMOpaHa, ee CBOMCTBa U (DyHKIIUH.
[utoriasma u ee opraHouabl. OpgHomeMmOpaHnHble opranoujsl kietku: OIIC, ammapar
I'onpxu, mmu3ocomel. [1omyaBTOHOMHBIE OPraHOWIBI KJIETKH: MHUTOXOHJPHUH, IUIACTHJBI.
[Tpoucxoxaenue MuUTOXOHApUN M mnactu]. Buasl mimactun. HememOpaHHBIE OpraHOUAbI
KJIETKHA: pPUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUOJIH, PECHUUYKH, KIYTHUKU. DYHKIMH
OpraHoOMJO0B KJIETKU. BritoueHus.
Anpo — perynstopHbli HIeHTp KieTku. CTpoeHue siapa: siaepHas 000JouKa, KapHoIla3Mma,
XpOMAaTHH, SAPBIIIKO. XpOMOCOMBL. TpaHCIIOPT BEUIECTB B KJIETKE
Paszpnen 3. ’Ku3zHeaeATe1bHOCTD KJIETKH 5
Tema 3.1. Coneprxanue yueOHOro MaTepuasa 2

OO0OMeH BelecTB
U TIpeBpalieHue
SHEPTUHU
B KJIIETKE

OO6meH BeniecTB, WK MeTa00IN3M. ACCUMIIIALNSA (TJIACTHYECKUA OOMEH) U JTUCCUMUIISIINS
(oHepreTnyeckuii 0OOMeH) — JB€ CTOPOHBI €IMHOrO Tpolecca MeTaboiau3ma. Poib 3aKkoHOB
COXpaHEeHHs BEIIeCTBAa W DHEPTrUM B NOHUMAHMU MeTabonm3ma. THIel OOMEHa BEIIECTB:
aBTOTPOGHBIA U TeTepoTpodHEIA. Poib depMEeHTOB B OOMEHE BEUIECTB M IPEBPALICHUH

OK-01, OK-02,
OK-04
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sHepruu B KieTke. DorocmHre3. CBeroBas u TemHOBas (a3wel (orocuHTeza. Peakmum
dotocunTe3a. IpPexkTuBHOCTL hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a JUIsl KU3HHU Ha 3eMIie.
BnusiHue ycnoBwmii cpenpl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIICHHS €r0 MPOJAYKTUBHOCTH Y
KYJbTYPHBIX pacTeHHH. XEeMOCHHTE3. XEMOCHHTE3UpYIOIIUe OakTepuu. 3HAauCHUE
XEMOCUHTE3a JJIs1 ’KU3HU Ha 3eMiIe.

DHepreTudyeckuii 0OMeH B KiieTke. PaciiersieHre BeecTs, BbICICHUE U aKKyMYJIMPOBaHHE
SHEPruM B KIIETKE. DTallbl YHEPreTHUECKOro obMeHa. ['nmukonm3. bpokeHWe W ero BUJBL.
Kucnoponnoe oxucienue, i KieToyHoe abixanue. OkucnutenbHoe (hochopuirpoBaHue.
O PeKTUBHOCTD IHEPreTHISCKOro 0OMeHa

Tema 3.2.
Buocunres Genka

Cogepxanue yueOHOro Marepuasa

Peaknmum matpuunoro cuHte3a. [enermueckas wuHopmanus wu JHK. Peammszaums
IFeHEeTUYECKOM MHpOpMaLuu B KiIeTKe. [ 'eHeTnyeckuil KoJ U ero cBoicTBa. TpaHCKpUIIMS —
matpuuHblii cuHTte3 PHK. Tpanciasmus — OuocuHTe3 Oenka. OTambl TPAaHCISLUU.
KonupoBanue amuHokucnotT. Posib pubocoM B 6uocuHTe3e Oenka

[IpakTrueckoe 3aHsTHE

No 2 «Pemenne 3aa4 Ha ONpCACIICHUEC ITOCIICAOBATCIbHOCTH HYKJIICOTHIOBY»

Tema 3.3.
Bupycet

Cogepxannie yueOHOro MaTepuasa

Hexknerounsie ¢popmsbl xxu3uu — Bupychl. Mcropus otkpeitust Bupycos (. Y. BanoBckuit).
Oco0eHHOCTH CTPOSHMSI M )KM3HEHHOTO 1MKJIa BUpycoB. baktepuodaru. bonesnu pactenui,
JKUBOTHBIX M YeJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nmmyHonedunnra yenoseka (BIY)
— Bo30yutens CITM/a. [IpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a001€BaHUM

Paznen 4. Pa3aMHoOKeHHE U HHAUBUAYAJIBbHOC PAa3BUTHEC OPraHU3MOB

Tema 4.1. Cojepkanne ydeOHOro Marepuana
’Ku3HEeHHBIN UK Krerounslii 1mukiI, WM >KU3HEHHBIM LWKI KieTku. MHTepdaza u muto3. Ilporeccsl,
KIIETKH nporekaronue B uurepdase. Perunkanus — peakuust matpuunoro cunreza JIHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0Op — KapHOTHUI. JIUIIONAHBIN U TalIOUIHBIA XPOMOCOMHBIE
Habopbel. XpomaTuapl. lluTomormueckue OCHOBBI Pa3MHOKEHUS W HWHAWUBUIYAJTBHOTO
pa3BuTusi opranu3sMoB. Jlenenwe kimetkn — Murto3. Cragum wmwurosa. Ilpoueccsr,
MPOUCXOMSIIME HA Pa3HbIX CTaAUSAX MUTO3a. bBHOJIOrMYecKuid CMBICT  MHUTO3a.

[IporpamMmmupyemas rudenp KJISTKH - alonTo3
Tema 4.2. Cognepkanne yaeOHOro MaTepuana

DOpMBI PA3MHOKEHUS

@opMbl pa3MHOXKEHHS OPraHu3MOB: Oecrosnoe U mojoBoe. Buasl 6ecrnosoro pasMHOKEHUS:

OK-01, OK-02,
OK-04
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OpraHu3MoOB

JieNieHHEe HaZBOE U MOYKOBAaHUE OHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BETETATUBHOE
pa3MHOeHHe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYCHUE JUIs CEICKIUH.
[TosoBoE pa3smMHOKeHUE, ero oTauuus oT Oecrnonoro. Meio3. Craguu Mmeiosa. [Ipouecchl,
Ipoucxoisiue Ha craausx Menosa. llosemenme xpomocom B Menose. Kpoccunrosep.
buonorudeckuii cmbIci ¥ 3HaYeHHE Meio3a. ['ameToreHes — mpouecc 00pa3oBaHUs MOJIOBBIX
KJIETOK y JKUBOTHBIX. [los10BBIE JK€e3bl: CEMEHHUKU U siMuHUKU. OOpazoBaHMe U pa3BUTHE
IOJIOBBIX KIETOK — TraMeT (CIepMaro30ui, SHLEKIETKa) — CIIEPMATOrE€HE3 U OOIEHE3.
OcoOeHHOCTH CTPOEHUS SIMLIEKIETOK U criepMaTo3ouaoB. OmnonorBopenue. IlapTreHorenes

IIpakTHyeCcKue 3aHATHS

Ne 3 «HSy‘I@HI/IC CTPOCHHU ITOJIOBBIX KJICTOK Hd I'OTOBBIX MHUKPOIIPCIIaApaATaAx»

Tema 4.3.
WHauBuyanpHOe
pa3BI/ITI/IC OpFaHI/BMOB

Cojnepkanne ydeOHOro Marepuana

NuauBuayanbHOe pa3BUTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (3MOpHOreHe3). DTallbl
SMOPHOHAILHOTO PAa3BUTUSl Yy IMO3BOHOYHBIX JKMBOTHBIX: JpOOJCHHE, TacTpyJsanus,
opranorene3. IloctamOpuoHanbHOe pa3BuTHEe. THUIBI MOCTIMOPHOHATBHOIO PA3BUTHSL:
npsiMoe, HempsiMoe (IMuMHO4YHOE). BiusHue cpeibsl Ha pa3BUTHE OPraHU3MOB; (HaKTOPBI,
CHOCOOHBIE BBI3BIBATH BPOXKJICHHBIE YpoJCTBa. PocT m pasButue pacreHuil. OHTOreHe3
IIBETKOBOT'O PACTEHUS: ABOHHOE OIUIOAOTBOPEHHE, CTPOSHUE CEMEHH, CTAIH Pa3BUTHSI

IIpakTueckue 3aHsATHS

Ne 4 «adexnnoHHbIe 3a00JIeBaHUS U MHIEMUN B UCTOPUH YeIOBEUSCTBA. BakmHANS KaK
npodunakTuka HHGEKIMOHHBIX 3a00JIeBaHUI

Paszpnen 5. HaciieACTBEHHOCTh M M3MEHYHBOCTH OPraHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
HaCJIeI0BaHMS

Cogepxanne yueOHOro MaTrepuasna

[TpenmMer u 3amaun TeHETUKHU. Poib HUTOIOTMU W SMOPUOJIOTMH B CTAHOBJIEHUU T'€HETHUKH.
Bxiag poccuiickux M 3apyOeKHBIX YYEHBIX B pa3BUTHE T'€HETHUKU. MeToabl TeHETUKU
(ruObpuaONOTUYECKU, IUTOT€HETHYECKUH, MOJEKyJIsIpHO-reHeTuueckuil). OCHOBHBIE
TE€HETUYECKUE MTOHATHUSA. [ eHeThUecKass CHMBOJIMKA, UCIIOJIb3yEMas B CXEMaxX CKPEILMBaHUM.
3aKOHOMEPHOCTH  HACJIEJOBaHWsA  NPU3HAKOB,  ycraHoBileHHble [.  Mengenem.
MoHorubpuaHoe CcKpeluBaHue. 3aKOH eInHO0Opa3usi THOPUAOB TEPBOTO IMOKOJCHHUS.
[IpaBmino goMuHHMpOBaHUA. 3aKOH pAaCIICIUICHUS MPU3HAKOB. [ MIIOTE3a YHMCTOTHI TaMeET.
[TonHOoe M HemonHoe AOMUHHMpOBaHME. J[UrnbpuaHoe cKpeluBaHHe. 3aKOH HE3aBUCHUMOIO
HacJleJoBaHMUsI Tpu3HaKoB. lluToreHeTnueckne OCHOBBI JTUTHMOPHUIHOTO CKPEIIUBAHMUSL.
AHanuzupyrouee ckpemuBanue. Vcrosnb3oBaHME aHATU3UPYIOLIETO CKPEUIMBAHUS VIS

OK-01, OK-02,
OK-04
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OTIpeIeNIeHHUs] TEHOTUIIA 0COOH

HpaKTI/ILICCKOC 3aHATUC

Ne 5 Pemenue 3amad Ha OIpeleiCHUE BEPOSATHOCTH BO3HUKHOBEHHS HACIEICTBEHHBIX
MPU3HAKOB TIPH MOHO-, M-, TOJUTHOPUAHOM H aHAIM3UPYIONIEM CKpPCUIMBAaHHH,
COCTaBJICHUE T€HOTUITUYECKUX CXEM CKPEIIMBAHUS

Tema 5.2.
CuemieHHoe
HacJeI0BaHUE
MIPU3HAKOB

Copepxanue yueOHOro Marepuasa

CuenneHHoe HacjenoBaHue mpu3HakoB. PaGora T. Moprana 1o CHEIUICGHHOMY
HacJIeOBaHUIO TeHOB. HapylieHue cremieHuss T'€HOB B peE3yJIbTaTe€ KPOCCHUHIOBEpa.
XpoMOCOMHasI TEOPHS HACIIEACTBEHHOCTH. | eHeTHYeCKHEe KapThI.

['enetruka mona. XpoMOCOMHOE OMpeieNieHue Mojia. AyTOCOMBI M TOJOBBIE XPOMOCOMBI.
l'omorameTHbie U reTeporameTHbie opraHu3Mbl. HacienoBanue NMpU3HAKOB, CIETUICHHBIX C
M0JIOM

Tewma 5.3.
3aKOHOMEPHOCTH
U3MEHYHUBOCTH

Cogepxanue yueOHOro Marepuasa

M3meHnunBoCTh. BBl N3MEHUMBOCTH: HEHACIIEICTBEHHAs U HacieacTBeHHas. Poib cpensl B
HEHACJIEICTBEHHON M3MEHYMBOCTH. XapaKTEepUCTHKAa MOAM(PUKALMOHHOW H3MEHYHMBOCTH.
BaprannoHHBIN ps v BapuanmoHHas kpusas. Hopma peaknuu npusnaka. KonnuectBeHHbIE
U KaueCTBEHHble MpPH3HAKU M HX HOpMa peakuuu. CBoiicTBa MOAM(PUKALMOHHOM
U3MEHYUBOCTH.

HacnencrBeHHas, WM TEHOTUNUMYECKas H3MEHYMBOCTb. KoMmMOWMHATHBHAs W3MEHUUBOCTb.
Meiio3 ¥ moMOBOM mpolecc — OCHOBA KOMOWHATUBHOM H3MEHYMBOCTH. MyTalmoHHas
u3MeH4nBOCTh. Kimaccudukanuss MyTanuii: reHHble, XpOMOCOMHBIE, TeHOMHBIe. YacTtoTa u
OpUYMHBL  MyTanuil. MyTareHHble  (akTopbl. 3aKOH TOMOJIOTMYECKHUX pSZIOB B
HACJIEACTBEHHON U3MEHYUBOCTH
H. . BaBuiiosa

HpaKTI/IquKOC 3aHATUC

No 7 Pemenue 3amad Ha OIpENETCHHUE BEPOSTHOCTH BO3HUKHOBEHHS HACIEICTBEHHBIX
MPU3HAKOB NPU PA3JIMYHBIX TUIAX B3aMMOJICUCTBHS T'€HOB, COCTABICHUE T'€HOTUIIMYECKHX
CXeM CerHH/IBaHI/IH

Tema 5.4.
I'eneTnka uenoBeka

Copepxanne yueOHOro MaTrepuasa

I'enetuka uenoBeka. Kapuotum uyenoBeka. OCHOBHBIE METOJbl TE€HETHUKH YEJIOBEKA:
TeHealOTUYeCKUH, OJM3HENOBBIA, IUTOTCHETUYECKU, OMOXMMHUYECKUN, MOJICKYIISIPHO-
reHeTndeckuii. COBpEeMEHHOE ONpeJEIeHUEe TeHOTHNA: MOJHOT€HOMHOE CEKBEHUPOBAHHE,
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TeHOTUITUPOBaHUE, B TOM uucie ¢ noMoibio [11[P-ananu3a. HacneacrBenHsie 3a00aeBaHms
YyelloBeKa: TeHHble O0Je3HH, OOJIe3HH C HACJIEACTBEHHOW MPeapacioyioKeHHOCTHIO,
XpoMocoMHBIe 00se3Hn. ComMaTH4YeCKue M TeHepaTuBHbIE MyTaluu. CTBOJIOBBIE KIIETKH.
[Tpunuunel  310poBOro  00pa3za JKHU3HHM, JAUArHOCTUKHU, MNPOPWIAKTUKH U  JICYCHUS
TCHETHYECKUX  Oolie3Hel.  MeOuKO-TeHEeTHYEeCKOe  KOHCYJIbTHPOBAaHHE.  3HAUCHUE
MEAMIMHCKOW TEHETUKH B MPENOTBPALICHUH U JICYEHWHW TIEHETHYECKHX 3a0oseBaHMii
YEJI0BEKa

HpaKTI/IqCCKOG 3aHATUC

Ne 7 «CocTtaBieHue U aHaIu3 POAOCIOBHbIX YEJIOBEKa»

Pa3pen 6. DBoJIIOINOH

Has1 OMoJIOrus

Tema 6.1.
OBOIIOIMOHHAS
Teopus
U €€ MECTO
B OHOIOTHH

Cogepxanue yueOHOro Marepuasa

[IpeanochlIku BOSHUKHOBEHHUS YBOJIIOIIMOHHON TEOPUH. DBOJIIOIMOHHAS TEOPUSI U €€ MECTO
B Ouonoruu. BriusiHME SBONIOIMOHHON TEOpUM HA pPa3BUTHE OWUOJIOTMU U APYTUX HayK.
CauzerenbcTBa 3BotoLUH. [laneoHTONOrMUECKHE: [10CIIEI0BATEIBLHOCTD MTOSBJICHUS BUOB B
MAJIEOHTOJOTHYECKON JIEeTONHUCH, TepexonHbie Gopmbl. buoreorpaduyeckue: CXOACTBO H
paznuuue dayH u HIop MaTEPUKOB U OCTPOBOB. DMOPHUOJIOTUYECKUE: CXOJICTBA U PA3ITUIHS
SMOpPHOHOB Pa3HBIX BHUJOB MO3BOHOUYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHEIE,
aHAJIOTUYHBIC, PYJUMEHTApHBIE OpraHbl, aTaBU3MbL. MOJIEKYIIPHO-OMOXUMUYECKUE:
CXOZICTBO MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0ONUYECKHX IMyTell y Bcex
JKUBBIX OPTaHU3MOB.

OpomononHass Teopus Y. JlapBuna. Ilpeanocbulki BO3HUKHOBEHMS JapBUHU3MA.
JBwxymye Cuiabl JBOJIONMU BUAOB 10 JlapBuHy (uM30BITOUHOE pa3MHOXKEHUE TIpU
OTPAaHHYEHHOCTHU PECYpPCOB, HeompeaenéHHas H3MEHYMBOCTh, O0pb0a 3a CyIEeCTBOBAHHE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MukposBomtonus

Copepxanne yueOHOro MaTepuaa

Cunrerndeckas teopus 3Boitonuu (CTD) u e€ ocHOBHBIE MOJOKEHUSA. MUKPOIBOIIOIHUS.
[Honmynsauus Kak equHUIA BUIA ¥ 3BOJIIOLUH.

JBuxyue cunbl ((akTOpbl)3BOJIIONUU BHJIOB B Hpupoje. MyTalMOHHBIA Mpolecc U
KOMOWHATUBHAs HM3MEHUYMBOCTh. [lomynsiuonHble BONHBI M Jpel¢ reHoB. M3omsuus u
murpanus. EctecTBeHHbIi 0TOOp — HampaBistoumii  dakrop 3Bomouuu. DopMel
ecTecTBEHHOro ot1oopa. IlpucnocoOneHHOCTs OpPraHU3MOB KakK pe3yJbTaT 3BOJIOLMH.
[Tpumepsl mpucrnocoOjieHnid y opraHu3moB. ApomMopdo3bl W wanoamanTtanuud. Bum u

OK-01, OK-02,
OK-04
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BU000pazoBanue. Kpurepuu Buna. OcHOBHBIC POpMBI BUI000pa30oBaHus: reorpaduyeckoe,
9KOJIOTHYECKOE

Tema 6.3.
Makpo3Bosronus

Conepkanue yueOHOro MaTepraia

Makposponronus. DPopMbl  dBoNIONMU:  (UIETHYECKAs,, TUBEPreHTHAs, KOHBEPreHTHas,
napajuienabHas. HeoOpaTuMoCTh 3BOIOIIUHU

[TpakTrdeckoe 3aHsaTre (Ha BEIOOP MPENOIaBaATENsI)

Ne 8 «CpaBHeHnue BUOB 110 MOPHOIOTUYECKOMY KPUTEPUIO»
i «Onrcanue Npucrnoco0JEHHOCTH OpraHu3Ma U €€ OTHOCUTEIIBHOTO XapaKTepay

Paznen 7. Bo3HuKHOBeHUE ¥ pa3BUTHE KU3HU HA 3emJie

Tema 7.1.
3apoxieHue
Y Pa3BUTHE KU3HU

Cojnepkanue ydeOHOro Marepuana

JloHay4HbBIE NpEACTaBIEHUS O 3apOXKIECHUU XU3HU. HaydHble I'MIIOTE3bl BO3SHMKHOBEHMS
JKU3HU Ha 3emJe: abuoreHe3 U naHcnepMus. XuMudeckas 3BOJIOLUsA. AOMOreHHbIN CUHTE3
OPraHMYECKHUX BELIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKICHUE
XuMHueckor sBoitouuu. HawanbHble aranel Ouonormueckoi sposrouuu. ['mnoresa PHK-
mupa. dopmupoBaHre MeMOpPaHHBIX CTPYKTYp M BO3HMKHOBEHHE INPOTOKIJIETKH. [lepBble
KJIETKHM U UX 3BOMIOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB.

Pa3Butre xu3Hu Ha 3emiie o 3paM U nepuojam. Karapxei. Apxeickas U NpoTepo30ncKas
apbl. [laneosolickast spa um €€ mnepuoabl: KeMOPHICKUH, OPIOBUKCKHMH, CHIIypUHCKHM,
JIEBOHCKHM, KAMEHHOYTOJIbHBIN, NepMCKHU. Me3030icKasd opa U €€ IepUoAbl: TPUACOBBIMH,
IOpCcKuii, MenmoBoW. KaitHo30McKkass 3pa W €€ mNepuoibl: NaJeOreHOBBIM, HEOTCHOBBIN,
AHTPOIIOICHOBBIM.

Tema 7.2.
Cucrema

OpTraHu4YeCKOro Mupa.

Cojnepkanne ydeOHOro Marepuana

CucremMa OpraHm4eckoro Mupa Kak OTpakeHHE 3BOJOUMU. OCHOBHBIE CHUCTEMAaTHUECKHE
IpyHnbl OpraHU3MOB. XapaKTepUCTHKA KIMMaTa M reojIorTHYeckux mnpoueccoB. OCHOBHBIE

[Tpoucxoxaenue 3Tamnbl 3BOJIIOLIMU PACTUTEIBHOIO U JKUBOTHOTO MHpa. ApoMopo3bl y pacTeHUH u
YeoBeKa — KUBOTHBIX. [TosiBIeHME, paciBeT U BBIMUPAHUE TPYIIIT )KHUBBIX OPTaHU3MOB.
aHTPOIIOTEHE3 OBosonidsl  4eJoBeKa. AHTpONoOJorMsl Kak Hayka. Pa3Butue mpencrtaBieHUl o
MPOMCXOXKICHUU deloBeka. MeToapl u3ydeHHss aHTponoreHe3a. CXOICTBAa W pa3iHuus
YyeJoBeKa W JKMBOTHBIX. CHCTeMaTHuUeCKOe IOJIOKEHHE dYeNoBeKa. JIBIDKyIIME CHIIbI
(dakTopsl) anTpomoreHe3a. HacnencTBeHHas HW3MEHUYMBOCTh M E€CTECTBEHHBIH OTOOP.
OO6uecTBeHHBIN 00pa3 KHU3HHU, U3TOTOBICHUE OPYJUH TPYAa, MBIIIJICHUE, pEUb
Tema 7.3. Copneprxanue yueOHOro MaTepuasa

OK-01, OK-02,
OK-04
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OCHOBHBIE CTaUH
JBOJIFOLIMY YEI0BEKA

OCHOBHbBIE CTaJMU W BETBU HBOJIOLMU YEJIOBEKA: AaBCTPATONUTEKH, YelOBEeK yMeNbli,
UYenoBek npsMoxomasmiui, YenoBek HeaHIepTadbCKuid, YeaoBek pa3yMHbI COBPEMEHHOTO
tuna. HaxoJlku MCKonmaeMbIX OCTAHKOB, BPEMs CYIIECTBOBAHMS, 00JIACTh paCIPOCTPAHEHUS,
00BEM TrOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY UL

Yenoseueckue pacbl. OCHOBHBbIE OOJBIIME pachl: €BpoOINeouHas (€Bpasuiickas), HEerpo-
aBcTpajioujiHasi (dKBaTOpHalibHAsl), MOHTOJIOMAHAA (a3uaTcKo-aMepuKaHcKas). UYepTsl
IPUCIIOCOOJIEHHOCTH IPEJICTABUTENIEH YEIOBEYECKUX pac K YCJIOBHUSIM CYILIECTBOBAHMS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

[TpakTrueckoe 3aHsATUE (Ha BEIOOP NPEnoJaBaTesl) 1
No 9 «Bpems u nmyTu paccesieHUs YeI0BEKa MO MIIAHETE)
i «IIpucrocoOIeHHOCTh YelloOBeKa K pa3HbIM yCIOBHAM Cpefibl. BiusHue reorpadudeckoit
cpenbl Ha MOpGhOJIOTHIO U (PU3HOTIOTHIO YETTOBEKa
Pasnen 8. OpranusMsbl M OKpyKaounias cpeaa 4
Tema 8.1. Cogepxanue yueOHOro Marepuasa 2
Okonorus DKoJorus Kak HayKa. 3aladyd ¥ pa3/ieibl SKOJIOrMH. MeToIbl 9KOJIOTHYECKUX UCCIIEIOBaHUM.
Kak Hayka. Cpenpl DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOrO yesioBeka. Cpenapl OOMTaHMsI OPraHHU3MOB:
KU3HU. BOJHAs, HA3€MHO-BO3JyIlHAas, IIOYBEHHAs, BHYTPHUOPIaHU3MEHHAsA. OKOJOTHYECKHE
DKOJIOrn4ecKkue ¢dakropel. Krnaccuduxamus skonornyeckux (axTopoB: abHOTHYECKHE, OMOTHYECKHE U
(bakTopbI aHTpororeHHsle. JleifictBue »skojoruueckux (akTopoB Ha OpraHu3Mbl.AOMOTHYECKHE
(dakTopbl: CBET, TeMIEpaTypa, BIakHOCTb. Poroneproansm. [IpucrnocodbaeHuss opraHu3MoB
K JelicTBui0 abuotmueckux (axtopoB. buomormdyeckue putrmbl. buotudeckue ¢HakToOphI. OK-01, OK-02,
Buapl OMOTMYECKHX B3aWMOJEHCTBUIM: KOHKYpPEHIMs, XHIIHH4YeCTBO. [lapasuTtusm, OK-04, OK-07
MYTyaju3M, KOMMEHCATU3M (KBapTHPAHCTBO, HAaXJI€OHUYECTBO), aMEHCAJIN3M, HEHTpalIu3M.
3HaueHue OMOTHMYECKHMX B3aMMOJIEHCTBHI ISl CyLIECTBOBAaHHS OPraHU3MOB B IMPHPOJHBIX
coo0uiecTBax
Tema 8.2. Cojnepkanne yaeOHOro MaTeprana 2
OKOJIOorn4ecKkue OKOJIOTUYECKHE XApPAaKTEPUCTUKH MoNyasauuud. OCHOBHBIE II0Ka3aTe€ad  MOIYJISILMH:
XapaKTePUCTUKU YHUCIIEHHOCTb, IUIOTHOCTh, POXJIAE€MOCTh, CMEpPTHOCTb, HPUPOCT, MHUTrpauus. JluHamuka
MOMYJISALUN YHMCJIEHHOCTU NOMYJISIMU U €€ peryJisiius
[pakTHyecKOe 3aHATHE 1
Ne 10 «ITocy€T NIOTHOCTH NOMYJISIMI pa3HBIX BUJOB PACTECHUI»
Paznen 9. CoobmiecTBa M 3K0JIOrH4ecKre CHCTEMBI 10 OK-01, OK-02,
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Tema 9.1.
Coo0i1mecTBa
OpPTaHHU3MOB,
9KOCHCTEMBI

Conepxkanue yueOHOro MaTepraia

CoobmectBo  opraHu3smMoB  —  OuoneHo3.  CrTpykTypel  OuoleHO3a:  BUIOBaf,
NpOCTpaHCTBEHHAs, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3u B OHOIIEHO3E.
DKOJIOTHYEeCKHEe CHUCTeMbl (9KocucTembl). [loHsTHEe 00 »KOocucTeMe M OHMOTEOICHO3E.
QOyHKIMOHAIBHbIE KOMIIOHEHTBI JKOCHCTEMBI: MPOAYLUEHTHI, KOHCYMEHTHI, PEIyLEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPruu B 3kocucreme. Tpoduueckue (IUILEBbIE) YPOBHU
skocuctembl. [lumeBbie menu u cetu. OCHOBHBIE IMOKAa3aTeNM 3KOCHCTEMBI: OMomacca,
OPOAYKLUS. DKOJOIMYECKUE MUPAMUIbL: MPOTYKIMH, YUCICHHOCTH, Ouomacchl. CBOHCTBa
HKOCHCTEM: YCTOMYMBOCTh, caMOperyJisanus, pasputue. Cykueccust

Tema 9.2.
[IpupoaHbie
9KOCUCTEMBI

Cogepxanue yueOHOro Marepuasa

[TpuponHble HKOCHCTEMBI. DKOCHUCTEMBI peK U 03&p. OKOCUCTEMAa XBOWHOTO WIH
HIMPOKOIMCTBEHHOTO aeca. AHTpONOreHHble 9KOCHUCTEMBI. ATpO3KOCHCTEMBI.
Ypboskocucrembl. buonorndeckoe u  XO3SUCTBEHHOE 3HAUYEHUE arpoOdKOCHCTEM U
yp6oskocucteM. buopaznoobpasue kak (akrop ycToHuMBocTH 3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOr0 pa3HOOOpa3us Ha 3emiie

Tema 9.3.
buocdepa —
riaodannHas

JKOCHCTEMA 3eMIIH

Cogepxanue yueOHOro MaTepuasa

VYuenue B. U. Bepnanckoro o 6uocepe. ['panutipl, cocta u cTpykTypa ouochepst. XKusoe
BemiectBO U ero ¢yHkuuu. OcoOeHHOCcTH Ouochepbl Kak TII00aIbHOW HKOCHCTEMBI.
JluHamMuyeckoe paBHOBecHMe W oOpaTHas CBs3b B Ouocdepe. KpyroBopoTsl BeliecTB u
OMOTreOXMMHYECKHME IHKJIBI dSJEeMEHTOB (yriaepoja, a3zora). 30HaIbHOCTH OUOC(hEpHI.
OcHOBHBIE OMOMBI CYIIN

Tema 9.4. IIpodeccnonanbHO OpHEHTHPOBAHHOE cojep:kaHue (coAepKaHHe TPHUKJIATIHOIO
Bnusnue MOIYJIs1)
AHTPOIIOT€HHBIX YenoseuecTBO B Ouocdepe 3emiau. AHTponoreHHble u3MeHeHus: B Ouocdepe. ['mobanbHble
(bakTopoB Ha sKoyioruueckue mnpobaembl. CocyliecTBOBaHHE NPUPOAbI M uenoBeuecTBa. CoxpaHeHHE
ouochepy Omopa3zHoOOpa3usi Kak OCHOBa ycToWumBOCTH Owocdepbl. OCHOBa pPAIMOHAIBEHOTO
yIpaBJIeHUs] NPUPOJHBIMU pecypcaMd W HX HCHOJb30BaHUE. JlOCTHXKEHHMS OMOJIOTUU U
OXpaHa IIPUPOJBI
[TpakTHyeckoe 3aHsTHe
Ne 11 «IIpodunaktuka nmpodeccnoHaabHbIX 3a00J€BaHUI»
Tema 9.5. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE coJep:kaHue (coaepkaHWe TMNPHUKJIATHOTO

OK-04, OK-07
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BausHue conuaibHO-
9KOJIOTHYECKUX
¢daxTopoB Ha
3I0pPOBbE YEJIOBEKA

MOYJIST)

310poBBE U €ro cocrapisgrone. MakTopsl, NOJIOKUTEIBHO U OTPULATEIBHO BIMSIOLINE HA
opram3M 4YelioBeka. [IpoOrema TEXHOTEHHBIX BO3JCHCTBHN Ha 3J0POBbE YEIIOBEKA
(97IEKTpOMarHUTHHIE TIOJIs, OBITOBash XUMUS, W30OBITOYHBIC IIYMbI, pagualus U T.IL.).
ApanTanmsi OpraHm3Ma deJoBeka K (¢akTopaM OKpykaromed cpenbl. [IpuHIUIIBI
dbopmupoBaHus 310poBbecOeperaroiero nopeaeHus. Ousnyeckass akTUBHOCTh U 370POBbE.
buoxumuyeckue acreKThl pallMOHAJIbHOIO MUTAHUS

JlaboparopHble 3aHATHS

Ne 1 «YMcTBeHHast pabOTOCIIOCOOHOCTH

Paznen 10. Cesiekunsi OpranHn3mMoB, OCHOBbI O0HOTEXHOJIOTHH

Tema 10.1.
Cenexims
KaK HayKa U IpoIece

Cogepxanue yueOHOro Marepuasa

Cenekiusi Kak Hayka WU Tpoliecc. 3apoKIeHHe CeNeKInu u gomectukanus. Yuenue H. U.
BapunoBa 0 meHTpax MHOrooOpasusi M MPOUCXOXKIEHUS KYyJIbTYpHBIX pacTeHuid. LIeHTpsI
MPOUCXOXKICHUS JOMAIIHUX XUBOTHbIX. CopT, mopona, mramMM. COBpEeMEHHbBIE METOIbI
CEJIEKILIUU. MaccoBbslit
U WHIUBUAYaJbHBIH OTOOpBI B CEJEKIIMM PACTEHUH M >KUBOTHBIX. OlEHKa 3KCTepbepa.
bauskoponcTBeHHOE cKpenuBaHue — MHOpUIUHT. Yunctas nauHus. CKpelMBaHUE YHCTBIX
muHuil. [ereposuc, mnu rubpuanas cuna. HepoacTBeHHOe cKpelmMBaHHE — ayTOpPUIUHI.
Otnanénnas rubpuauzanms v e€ ycrnexu. VCKycCTBeHHBIM MyTareHe3 W MOJy4YeHHE
MTOJIMILIOUAOB. JIOCTH KEHMS CEJIEKIIMU PACTEHUH, )KUBOTHBIX M1 MUKPOOPTaHU3MOB

Tema 10.2. bruorexHonoruss kak oOTpaciib TNPOM3BOACTBA. ['€HHas WHXKEHEpUs. OTambl CO3AHMS
OcHoBBI pexomOunantHoil JIHK u Tpancrennsix opranuszmoB. Kierounas mnxenepus. Kierounsie
OMOTEXHOJIOTUU KYJbTYpBI. MukpoKJI0HaJIbHOE pa3MHOXKEHHE pacTeHHUH. Knonuposanue
BBICOKOITPOYKTHUBHBIX CEIbCKOXO3SICTBEHHBIX OPraHU3MOB. DKOJOTUYECKHUE U ATHUYECKHE
npo6aembl. MO — reHeTHuecKd MOAM(PUIIMPOBAHHBIE OPraHU3MbI
Tema 10.3. IIpodeccnoHaibHO OpPUEHTHPOBAHHOE coJep:xkaHue (coaepkaHWe TMPHUKJIATHOTO
buorexnonorun MOYJIsT)

B XKHU3HU U podeccun

OcCHOBHBIC HaMpPaBJICHUSI COBPEMEHHOW OMOTEXHOJIOTHH B TPO(ECCUOHATLHOM JISATSIIBHOCTH
yeJI0BeEKa. MeTtoanl OHMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTHH. OTHKa
OHMOTEXHOJIOTHYECKUX

M TEHETUYECKUX JKcmepuMeHToB. [lpaBuna momcka ¥ aHamm3a OHMOIKOJIOTHYECKOU

OK-01, OK-02,
OK-04, OK-07
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uHpopManun
U3 pa3IMYHBIX UCTOYHHMKOB (HaydHas M y4eOHO-HaydHas JUTEpaTypa, CPeACTBA MacCOBOM
uHpopmanuu, cetb IHTEpHET U ApyrHue)

HpaKTI/ILICCKOC 3aHATUC

Ne 12 Keiicel Ha aHanu3 uH(GOpPMAMKA O HAYYHBIX JOCTHIKEHUSX B OOJIACTH TCHETUYECKUX
TEXHOJIOT U1, KIIETOYHON MHKEHEPUH, MUILEBbIX OMOTEXHOIOTHIA.

Ne 13 3ammra keiica: mnpeacTraBieHUE pe3yJbTaTOB pPELIEHUS KEWCOB (BBICTYIIEHUE C
MIPE3CHTAINECH )

Pa3zgen 11. Pemienue K

eiiCOB B 00J1aCTH OMOTEXHOJIOTHiA

N

Tema 11.1
buorexHnonorun
1 TEXHUYECKHE

CHCTEMBI

IIpodeccnonanbHO OpHEHTHPOBAHHOE cojep:kaHue (coAepikaHUe TMPHUKJIATHOIO
MOJTYJIs1)

PazButue OHOTEXHOJOTMII ¢ TPUMEHEHHEM TEXHMYECKMX cHucTeM (OMOMH)KeHepus,
OouomHpopmarnka, OMOHMKA) M WX NPUMEHEHHE B JKU3HU YEJIOBEKA, TMOUCK M AaHAJIH3
UHpOpPMALlMM M3 pa3IM4YHBIX HCTOYHMKOB (HayyHas M Yy4yeOHO-Hay4dHas JUTepaTypa,
CpeJcTBa MaccoBoM MHGpopMaIuu, cetb HTepHET U ipyrue)

HpaKTI/I‘{eCKHe 3aHATUA

Ne 14 Keiicbl Ha aHanu3 MHQOpPMAMU O pPa3BUTUHU OUOTEXHOJOTUH C MPUMEHEHHEM
TEXHUYECKUX CUCTEM (II0 MUHH-TPYIIIaM).

Ne 15 3ammra keiica: mpeacTaBieHUE pe3yJbTaTOB pELIEHUS KEWCOB (BBICTYIJIEHUE C
pe3eHTAIHeH)

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

KoncyabTanumu

IIpome:xkyTOoUyHas aTTe

cTanus (9K3aMeH)

Bcero:

72
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INIOYPOYHOE IINTAHUPOBAHHUE

Ne HaumeHnoBaHnue pa3nenos U TeM Kos-Bo 00s3atensHoi XapaKkTepuCcTUKa OCHOBHBIX BUJ/IOB JI€ATEIIBHOCTH 00Y4arOIUXCs
ypoKa ayTUTOPHOU yqu6H0171
HATPY3KH IIpH 09HOH popme
00YYeHHUs, Yachl
Bcero B T.4. IPAKT. U
CCMHHAPCKUC
3aHATHUA
Tema 1 «buoJsiorus kak
Hayka. ’JKuBble CHCTeMbI U UX | 2 0
OpraHu3anus»
1 PackpeiBaTh  colep)kaHME€ TEPMUHOB M IOHATHUH: Hay4dHOE
MHPOBO33pEHHE, Hay4yHas KApTUHA MUPA, HAyYHBIA METOJ, TMIIOTE3A,
TEOpHsl, METOJbl HCCIeOBaHMUs. XapaKTepH30BaTh OHOJOTHIO Kak
HayKy, €€ MECTO M pOJIb CPEeIH JAPYI'MX €CTECTBEHHBIX HaykK.
buonorus B cucremMe HayK. [Tepeuncnsaty pasznensl OHOJOTMH B COOTBETCTBHE C OOBEKTaMH
Meroap! MO3HAHMS )KUBOU 1 nu3ydyeHus. Ha3piBaTh BakHelIIMe oTpaciivi OMOJIOTUYECKUX 3HAHUU U
PUPOJBL. 3ajaum, crosimue nepexn ouonoruei XXI B. PackpbiBaTh conepkaHue
TEPMUHOB M IIOHATUH: HAy4YHBIA METOJ, METOABI MCCIICIOBAHUA.
XapakTepu3oBaTb OCHOBHBIE METOJBbI IIO3HAHUSA JKUBOU IIPUPOIBI:
HaOJI0/IeHNe, SKCIEPUMEHT, ONKCAaHUE, U3MEpEeHHe, KilacCupuKalus,
MOJICJIMPOBAaHME, CTATUCTHYECKAsi 00paboTKa JTaHHBIX
2 buonornueckue cucTemsl, PackpelBaTh coxepkaHuWe TEPMHUHOB M IOHATHH: CHCTEMA,

MponecChbl U UX U3YUYCHUC

Ouonoruyeckas  CHCTEMa,  DJIIEMEHThI  CHCTEMBI,  CTPYKTypa
OUMOCHCTEMBI, CBOMCTBA JKUBBIX CHCTEM, OOMEH  BEIIECTB,
pPa3MHOKEHUE, POCT, Pa3BUTHE, HACJIEICTBEHHOCTb, HN3MEHUYHUBOCTb,
pa3IpaXuMOCTh, YHEPrO3aBUCUMOCTh, YPOBHU OpTaHU3AIMU >KH3HU
(buocucteM). XapakTepu30BaTh MPUHIUIIBI OPTraHU3AIMH OHOCHCTEM:

OTKPBITOCTD, BBICOKAs1 YHopsAsAO4YCHHOCTD, caMoperyJranus,
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uepapxuyHocTh. llepeuncnsaTe yHHBEpCalibHbIE CBOMCTBA YUBOTO:
€AMHCTBO XMMHUYECKOTO COCTaBa, pa3Ipa)KUMOCTh, JBUKEHUE,
rOMEOCTa3, POCT M pa3BUTHE, HACIEACTBEHHOCTb, W3MEHYUBOCTb,
HBOJIFOLIMS (TPUCTIOCOOJICHHE K U3MEHSIIOIIUMCS YCIOBUSIM).

Tema 3 « XUMHYECKHH COCTAB
H CTPOEHHE KJIETKH »

XHUMHYECKHI COCTaB KIETKH.
Bopa u MmunepanbHbie
BeElllEeCTBA

PaCKpI)IBaTI) COACPpIKaHNEC TCPMUHOB U MMOHSTHH: 3JIGMCHTBI-6I/IOF€HI>I,
MaKpO3JICMCHTHI, MHUKPOIJICMCHTLI; MHUHCPAJIbHBIC BCIICCTBA,
MOJICKYJIa BOJbl KaK IOUIIOJIb, BOOOPOJHBLIC CBA3H, FI/Il[pO(l)I/IJII)HI)IC u
FI/I,I[pO(i)O6HBIe BCIICCTBA. HOKaSHBaTB CAHMHCTBO JJICMCHTHOI'O COCTaBa
KaxK OJHO H3 CBOMCTB >KHBOTO. Pacnpeaemﬂb XUMHUYCCKUEC SJICMCHTHI
[0 rpymuiiaMm B 3aBUCUMOCTH OT KOJIMUCCTBCHHOI'O MPCACTABUTCIILCTBA
B OpraHu3M€; XapaKTCpU30BaTb POJib OTACIBHBIX 3JICMCHTOB.
Br1sBaATE CBA3b MCKOAY COCTaBOM, CTPOCHUEM MOJICKYJIbL
XUMHUYCCKOIro COCIMHCHUA U €TI0 (bYHKHI/IﬂMI/I B KJICTKC

[TpakTueckoe 3anstue Ne 1.
«buonornueckas poib
MUHEPAJIbHBIX  BEIIECTB B
o0ecrieueHnH

KHU3HEIEATEIIbHOCTH KMBBIX
OpTraHnu3MoOB, IMPOABJICHUA
nucbanaHca MUHEPATBHBIX
HIIEMEHTOBY.

Jloka3pIBaTh €IMHCTBO DJIEMEHTHOI'O COCTAaBa KaK OJHO U3 CBOMCTB
’KnBoro. PacmpenensiTe XUMHUYECKHE DOJEMEHThl IO TIpynmnam B
3aBUCUMOCTH OT KOJIMYECTBEHHOI'O INPEACTABUTEILCTBA B OPraHU3ME;
XapakTEepU30BaTh pPOJb OTACIBHBIX JJIEMEHTOB. BBIABIATH CBS3b
MEXY COCTAaBOM, CTPOEHHUEM MOJIEKYJIbl XUMUYECKOIO COCAUHEHUS U
ero (yHKIHUSIMH B KJIETKE

benku. CocraB u ctpoeHue
0enKoB

PackpeiBaTh conepkaHUE TEPMUHOB U MOHSATHI: OENKH, MOJIUMEPHI,
MOHOMEpPBI, AMHUHOKHCJIOTBHI, MENTHAHAs CBSA3b, IOJUIENTH],
JieHaTypanus. XapaKTepu3oBaTh OCTKM KaK KJIacC OPTraHMYeCKHX
COCIMHEHUH; KiIacCu(UIMPOBATh WX MO CTPOCHUIO (TNOOYJSpHBIE U
bubpusuIsipHbIe OENKH), MEePEeYUcCHsTh U XapaKTepu30BaTh (HYHKIUU
0enKoB

PepMeHThl — OMOJOTHYECKHE

PackppiBaTh  copepkaHHE TEPMHUHOB W TOHSITHM:(EpPMEHTHI,
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KaTaJIn3aTOpPhbI.

AKTUBHBIN LEHTP, CyOCTpaTHas CrIeU(PUIHOCT, KOPEPMEHTHI, OCIKH-
aKTHBATOPHI M OCJIKU-MHTMOUTOPHI. YKa3blBaTh OTIMYHS (pepMEHTOB
OT HEOPraHMYECKUX KaTaJIN3aTOPOB.

YrneBoabl. JInmmasl

PackpbiBaTh  conaepkaHME TEPMHHOB M MOHSTHI:YIJIEBOMBI,
MOHOCAaxXapuabl, JUCAaxapuabl, IOJIMCaXapuisl, TIJIIOK03a, pudo3a,
ne3okcupubos3a,  caxapos3a,  JIaKTO3a,  MajbTo3a,  LIEJUTI0JIO3a
(keTyarka), Kpaxmaj, TJIMKOTEH; JUMUABL, TPUTIULEPUABl (KHUPHI,
Macna), ¢ocorunuabl, CcTepouibl. XapaKTepu3oBaTh YTIIEBOJbI,
JUOUABI KaK KjaccopraHumyeckux coenuHeHuil. Kiaccugunuposars
YTIEBOBI ¥ JIUIHJIBI IO CTPOCHUIO; TEPEUHCIATh (PYHKINUU YIIIEBOI0OB
u gunuaoB. (Cxemarnyecku H300pakaThb CTPOEHHE  MOJEKYJ
YIJIEBOJOB, JIUIIHJIOB

Hyxneunnosbie kucinorsl. AT®

PackpsbiBathb coJiepyKaHue TEPMHHOB U
MOHSTHIA: 1€30KCUPHUOOHYKIICHHOBAS KHCIIOTa (JIHK),
pubonyknennoBas kucinora (PHK), Hykneorun, nmonmHykineoTuaHas
nenb (MOJMHYKJIEOTHZ), KOMIUIEeMeHTapHOCTh, ¢yHkuun JHK
(XxpaHeHHe W mepenaya HacleACTBEHHOM HHQopmaruu); Buasl PHK
(uH(OpMaIOHHAS, TpaHCIIOPTHas, pubocomanbHasi);
aneHo3uHTpudochar (ATD), MaKpo3pruyeckas CBSI3b.
XapakTepu3upoBaTh HYKJIEHHOBBIE KHUCIOTBI KaK XMMHUYECKHE
COCIMHEHUS UM HOCHUTEIM HacleACTBEHHOM uH(popManuu. OTmeuaTh
0COOCHHOCTH CTPOCHHS MOJIeKy HykienHoBBIX KucioT (JJHK, PHK) u
AT®. Cxematnueckun U300pakaTh CTPOCHUE HYKJICOTHUIOB, MOJICKYJI
HYKJIEMHOBBIX KucaoT, AT®

I/ICTOpI/I}I U MCTOABI U3YUYCHHUA
kiaeTkH. Knerounas TEOpHUA

PackpeiBath conepkaHre TEPMUHOB U TOHATHI: KJIETKA, IUTOJIOTHS;
pacKpbIBaTh  COJEPKAHHME  IIOJOKEHUM  KIETOYHOW  TEOPHH.
[lepeuncnarh W XapakTEepU30BaTh OCHOBHBIE METOIbl HW3YYECHUS
KJIETKU: (IPUTOTOBIICHUE CPE30B, OKPAITMBAHUE, MUKPOCKOIIUPOBAHUE,
IeHTPU(YTHPOBAHNE, KYJTbTHBUPOBAHUE KIICTOK U TKAHEH )

10

Knerka xkak nenocTHas )KuBas
cucremMa

PackpbiBaTh  conepkaHMe ~ TEPMUHOB U TOHATHUN:KIETKH
(dykapuoTHyecKas, MpOKapruoTHUYECKas),[la3MaTH4ecKkas MeMOpaHa
(m1a3manemMma), TIMKOKAQJIMKC, TPAaHCIOPT BEHIeCTB (MacCUBHBIMN,
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aKTUBHBIN), JHAONUTO3 ((arommro3, MUHONMTO3), IK3OMHTO3,
KJIETOYHAss  CTeHKa, Hykieoua. CpaBHHBATh MEXAy  COOOM
AYKApUOTHYECKHUE U MPOKAPUOTHICCKHUE KIETKH, OTMEYATh CXOJICTBO U
pa3jauurs B CTPOCHUU KJICTOK OaKTepHuil, JKUBOTHBIX, PAaCTCHHH W
rpuboB

Pa3pen 3 «
KuzHeneaTeIbHOCTDL KJICTKH

11

OOMeEH BELIECTB WU
Mmeradoim3M. oTocuHTES.
XeMOCHHTE3

PackpsiBaTh cojep:kaHre€ TEPMUHOB U TMOHSTHI: OOMEH BEUIECTB U
MpEBpaIlCHHEe SHEPruM (METaboM3M), aCCUMUIISIMS, TUIACTHYCCKUI
OOMEH, JUCCHMHJISAIMS, OJHEPreTHYecKuid oOMeH, (oTocHuHTE3,
doTonus, pochopuarpoBanne, MEPeHOCUUK TPOTOHOB, XEMOCHHTES.

12

DHepreTu4ecKuii 0OMeH

PackpsIBaTh copepkaHWe TEPMHHOB M TOHATHM: JHEPreTUYECKUN
0OMEH, TJIMKOJIN3, MOJIOYHOKHCIIOE OpO’KEeHHUE, CIIUPTOBOE OpOKEeHHeE,
OMOJIOTMYECKOe OKUCJIEHHE, KJIETOYHOE JIbIXaHue, IUCCUMMIISALNA,
depmenT. XapakTepu3oBaTb OOMEH BELIECTB U MIPEBpallleHHe SHEPTUU
(meTabonm3M) Kak OJHO HX CBOMCTB kuBoro. IlepeuuncisaTs
0COOEHHOCTH IUIACTHYECKOTO0 M IHEPreTHYECKOro OOMEHa B KIIETKE;
YCTaHABIMBATh B3aUMOCBSI3b MEKy HUMH.

13

Buocuures Oenka. Peakuus
MaTpUYHOIO CUHTE3a

PackpsIBaTh colep:kaHUEe TEPMUHOB U MOHATUMN: I'€H, TCHETUYECKUI
KOJl, MATpPUYHBIA CHHTE3, TPAHCKPUIILHS, TPAHCIALUS, KOJOH,
AQHTHUKOJIOH, pubOCOMa, IIEHTpaIbHasl I0TMa, MOJIEKYJIIpHast OMOJIOTHSL.
OnpenensiTb  CBOICTBA  TI'€HETUYECKOTO  KojAa  (TPUILIETHOCTb,
OJIHO3HAYHOCTb, BBIPOKIEHHOCTb, YHUBEPCAJIbHOCTb,
HENEPEeKPhIBAEMOCTh, HEMPEPHIBHOCTb ).

14

IIpaktnueckoe 3anstue Ne 2.
Pemenue 3a1a4 Ha onpeaeneHue
MTOCJIEIOBATEILHOCTH
HYKJIEOTHJIOB

OnucelBaTh 3TaIlbl pcajmsannun HacJIeICTBEHHOM I/IH(I)OpMaI_II/II/I B
KJIICTKCE. Onpezlemm) MOCJICA0BATCIIbHOCTh HYKJICOTHU OB

15

Hexknerounsle GopMbl )KU3HU —

PaCKpLIBaTL COJACPIKAaHHNC TCPMHUHOB )4 MMOHSTHMN: BUPYC,
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BUPYCBI

BUPYCOJIOTHs, Karcuia, Oakrepuodar, BHPYC HMMyHOAe(DUIMTA
yenoBeka (BMY), oHKoreHHbIe BUPYChI. XapaKTEePU30BaTh BUPYCHI KaK
HEKJIETOYHYI0  (OpMYy  JKM3HH;  OCOOCHHOCTH  CTPOCHHS H
KHU3HEJIEATEIbHOCTH BUPYCOB. ONUCHIBATh KU3HEHHbII LUK BUPYCOB
UMMYyHOJIeHUIMTA YeTIOBEKa; pa3nnyarh Ha pucyHkax BTM ((Bupyc
TabayHoii Mo3amku), Oaktepuodar, BHY. OOocHOBBIBaTH U
coOmonaTh Mepbl NPOMUIAKTHKH  PACIPOCTPAHEHHUS BUPYCHBIX
3a0oseBaHUi (pecnupaTopHble, >KEIyIOYHO-KUIIEUHbIE, KJICIEBOM
sanedamnt, BUY-undexuns)

Pa3pen 4 «PasMHOXKeHHE U
HHAUBHAYAJIbHOE Pa3BUTHE
OPraHu3MOB»

16

Ku3HEHHBIN UK KICTKH.
Jlenenue kiaeTku. MuTtos.

PackpeiBath copep:kaHMe TEPMHUHOB W TOHSITHUH:KJIETOYHBIA ITUKII,
uHTepdaza, peayIUIMKalusi, XPOMOCOMa, KapUOTHUII, TarlJOUJIHBIH,
JTUTUTOUIHBIA XPOMOCOMHBIN HA0Op, XPOMAaTHIBI; MUTO3 €r0 CTaJIUU:
npodasza, Mmertadaza, anadaza, Tenodaza. OmnuCHIBATH KU3HEHHBIN
IIUKJT KJICTKU; TIEPEUYUCIIATh U XapaKTePU30BaTh IMEPUOJIBI KIIETOYHOTO
[MKJIa, CpaBHMBATb HMX MeXAy co0oi. OnucelBaTh CTPOCHHUE
XpOMOCOM, KApUOTHIIOB OPTraHW3MOB, CpPaBHHBATh XPOMOCOMHBIC
HaOoph! KIeTok. CpaBHUBATH CTAAMHM MUTO3A.

17

DopMBI pa3MHOKEHUS
OpraHu3MOB

PackpeiBaTh cojepkaHUe TEPMUHOB W TIOHSTHN: pPa3MHOXKCHHE,
KJIOH, TOJIOBBIE KJIETKU (TaMeThl), sIMIeKIeTKa, ClIepMaTO30U/I, 3UT0Ta,
JeJICHWe  HaJBOe, TIOYKOBaHWE, CHOPYJSus, (parMeHTanus,
BEreTaTUBHOE PAa3MHOXKEHUE, CEMEHHOE pa3MHOXKEHHE, OTbLICHHE,
JIBOMTHOE OTUIOJIOTBOPEHUE, TIOJIOBBIE KeNle3bl, CEMCHHHUKH, SIMYHUKH,
OIIIOIOTBOpEHUE  (HAapy>KHOE, BHYTpPEHHee).  XapaKTepUu30BaTh
OCOOCHHOCTH M 3HAYeHHE OecmoJioro M IIOJOBOr0 CIOCOOOB
pa3MHOXKEHHUs. BbIIensaTh BUABI OECIIONIOTO Pa3MHOXKEHHS; BBISIBIIATH
B3aUMOCBSI3M MEXIy (GopMaMH MU CIMOCOOAMU PA3MHOXKEHUS, M HX
OWoNOrMYeckuM 3HauYeHWeM. Brnaaers mnpuémamu BEreTaTUBHOTO
pPa3MHOXKEHHUS KYyJBTYPHBIX pacTeHHid (Ha TpUMepe KOMHATHBIX).
XapakTepu30BaTh TOJOBBIE KIETKH: SIUIEKICTKH, CIEePMATO30UIbI;
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BBISIBJIATH OCOOCHHOCTH HX CTPOCHHA

18

[IpakTuueckoe 3ansatue Ne 3
«3y4yeHue cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax»

XapakTepu3oBaTb  CTPOCHHE  TIOJOBBIX  KJIETOK, CpaBHHBAaTh
CIIEPMAaTO30M/IbI U SHUIEKIICTKH, OMUCHIBATh PE3yIbTaThl HAOIIOICHUH
U [E€JaTh BLIBOJI

19

OO6pa3oBaHue u pa3BUTHE
MOJIOBBIX KJIETOK.
Omog0TBOpEHHE.

PaCKpBIBaTB COACPIKAHUE TCPMUHOB H TOHSTHH: TraMETOI'CHE3,
CIICpMaToredHe3, OOrcHe3, CrepMaro3onzi, axKpocoma, HIZIIGKJICTK&,
IMOJIAPHBIC TCIIbLIA. XapaKTepI/ISOBaTB O0COOEHHOCTH TaMeTOoreHesa y
JKHBOTHBIX M €ro CTaJuH, ITIOJOBBIC KJICTKHU >KMBOTHBIX H OIIMCbhIBATh
npouecc HX Pa3BUTHA. CpaBHI/IBaTB CIICPMATOI'CHE3 M OOI'CHC3.
OnuceIBaTh OIIJIOAOTBOPCHUC, OHOJIOrTYeCKOe 3HA4YCHHUC
OIIOAOTBOPCHHA

20

NuauBunyanbHOE pa3BUTHE
OpraHu3MOB

PackpeiBath conepxaHHE€ TEPMUHOB U IOHATHH: OHTOTCHE3,
sMOpuoreHes, 3urora, ApobieHue, OracTomMepbl, MOpyia, Omacryina,
Onacrorienb, racTpyia, HeHpyJia, OpraHOreHe3; 3apOABIIIEBhIE TUCTKH:
HKTOJIEpMa, Me30JlepMa, DHTOAEpPMa; MOCTIMOPHOHAIBLHOE Pa3BUTHE:
npsiMOe W HempsMoe (JIUYMHOYHOE); MeTaMmopdo3, Meracmopa,
MHUKpPOCIIOpa, MbUIBLIEBOE 3€pPHO, CIEPMHH, 3apPOJBIIIEBBI MEUIOK,
NIIBOMHOE oIutoAoTBOpeHue. OmnpenensiTe ATanbl ASMOPHUOHAIBEHOTO
Pa3BUTHS XOPJOBBIX HA CXeMax U MpenapaTax U OMUCHIBATH MPOIIECCHI,
MPOUCXOAAIINE Ha KaxaoM dTane. CpaBHUBATh TIEPHOJIbI OHTOTCHE3A;
npsiMOe U HempsiMoe (JTMYMHOYHOE) TMOCTIMOPHUOHATBLHOE Pa3BHUTHE,
3apOBIIIN YEIOBEKa M APYTUX XOPAOBBIX. OOBSICHATH OMOJIOTHYECKOE
3HaYeHWE pa3BUTUS C MeTamMopdo30M; OTPHUIIATEIBHOE BIHSHUE
AJIKOTOJIsI, HHUKOTHHA U JIPYTUX TEPATOTeHHBIX (DAKTOPOB HA pa3BUTHE
3apojpliia yesnoBeka. OnuchIBaTh MPOIECC ABOMHOIO OIJI00TBOPEHUS
Y IIBETKOBBIX PACTCHHUU

21

[Ipaktuueckoe 3ausitue Ne 4.
«udexnuonnsie 3a00eBaHUS
58 SINICMUU B PICTOpPIH
yeJoBeYecTBa. BakiuHanus Kak

PaCKpLIBaTL CMBICJI N3y4aCMbIX MMOHSATHH (BBI)ICJ'I}ITB ux
XapaKTCPHBIC HpI/ISHaKI/I) U IPUMCHATH 3TU NOHATHUA HPU OIMMMCAHUH
I/IH(I)CKLII/IOHHOFO nponecca u BaKliuHaIuu.
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npodunakTuka WHPEKIHOHHBIX
3a00J1€eBaHUI».

Pasznen 5 «HaciaencrBeHHOCTH
W U3MEHYUBOCTH OPraHU3MOB)»

22

I'eneTrnka — Hayka o
HACJIEJICTBEHHOCTH U
U3MCHYNBOCTH

PackpsiBaTh cOfep:KaHHE TEPMUHOB M IIOHATHH: TI€H, TI'EHOM,
IEHOTUI, (EHOTHUI, XPOMOCOMBI, aJUIelbHblE TeHbl (AJUIEH),
rOMO3UI0Ta,  IeTepO3Urora, JOMMHAHTHBIM  Opu3HaK  (reH),
pelLiecCUBHBIN Mpu3HaK (TeH), ynctas JuHus, rudpun. Ilepeuncnats u
XapakTepU30BaTh METO/IbI TEHETUKHU: rHOPUIOTOTHYECKHH,
LUTOTEHETUYECKUN, MOJIEKYJIAPHO-TEHETUYECKUH; JOMHMHAHTHBIE U
peliecCUBHbIE TNPU3HAKU pacTeHU M KUBOTHBIX. I[losb3oBarbes
TFEHETUYECKOM  TEPMUHOJOTMEH W CHMBOJIMKOW  JUIS  3aIlUCU
T€HOTUIIMYECKHUX CXEM CKPEIIMBAHUS
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3aKOHOMEPHOCTH
HacJeJOBaHHs IPU3HAKOB.
MoHo- 1 turnbpuanoe
CKpEIBaHHE.

PackpeiBaTh conepkaHue TEPMHUHOB U TOHSTHI: MOHOTHOpUAHOE
CKpenruBanue, GEHOTUITUYECKHE TPYIIbl, THOPHUIOTOTHIECKUN METO/I,
YHUCThIE JIMHUM, JOMHHHMpPOBaHHE TEHOB (TIOJTHOE, HEMOJIHOE),
pacuieruienne B motoMcTBe. OmNUCHIBaTH METOAMKY TpoBeAcHUs [
MeHaeneM ONBITOB MO HW3YYEHUIO HAcleJOBaHUA OJHOM mapbl
MPU3HAKOB Y TOpOXa MOCEBHOro. PackphiBaTh COJEp)KaHHE 3aKOHOB
ennHOo00pa3usi THOPUIOB MEPBOTO MOKOJICHUS U 3aKOHA PaCIICTIIICHUSI.
OOBSICHATh  TUMOTE3y UYWUCTOTHI TraMeT. 3alucChiBaTh  CXEMBI
MOHOTHOPUIHOTO CKPEIIMBaHUSA, OOBSCHATH €ro LUTOIOTUYECKUE
OCHOBBI M pemiaTh TEHETHMYECKHE 3aJadyl Ha MOHOTHOPHIHOE
CKpELIMBaHUE

24

[IpakTnueckoe  3aHsITHE
No 5. «Pemenne 3amau Ha

OMpCACIICHUC BCPOATHOCTU
BO3HHUKHOBCHU A
HaCICACTBCHHBIX IMIPHU3HAKOB

Opyd  MOHO-M  JUTUOPUTHOM

PackpeiBaTh copepxaHHe TEPMUHOB M TOHATHI: AUTHOpUAHOE
CKpEIMBaHNE, aHAIM3UpYIOllee cKpemyBaHue. ONuchBaTh OMBITHI [
MeHpens no u3y4eHuro Haclel0BaHMS JIBYX Iap IPU3HAKOB y ropoxa
noceBHOro.  PackpeiBaTb  cOAEp’KaHHE  3aKOHA  HE3aBUCUMOIO
HAacJeI0BaHUS IpU3HAKOB. [IpMMEHATP MaTeMaTHYEeCKHMH pacder ¢
[IOMOILBI0 METOJA IEPEMHOKECHHUS BEPOSATHOCTEM M 3alUCh C
NOMOILBIO (PEHOTUNUYECKUX PaJMKAJIOB PACILEIUIEHUS] NPH3HAKOB Y
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CKpCIIMBaHNU, HOHI/IFI/IGPI/II[HOM

u aHAIN3UPYIOIIEM
CKpELIMBAaHUH, COCTABJICHHE
T€HOTUIIMYECKUX CXeM
CKPELIUBAHUS.

IIOTOMKOB IIO (beHOTI/IHy n  TCHOTHUILY. 3amMCchIBaTL  CXEMBI
I[I/IFI/I6pI/I,I[HOFO CKpC€UIruBaHMs, 00BSACHATL €ro OUTOJIOTUYCCKUC
OCHOBBI W  pflIaTb TCHCTUYCCKHUEC 3aJa4d Ha I[I/IFI/I6pI/II[HOG
CKpCIIMBaHUC

25

CreruieHHO€e HACIEIOBAHNE
MPU3HAKOB. [ 'eHeTHKa moJa.
HacnenoBanue npu3Hakos,

CHCIIIICHHBIX C ITOJIOM.

PackpsiBaTh copepkaHME€ TEPMHMHOB U IIOHATHM: CLEINIEHHOE
HACJIEIOBAaHHE MPU3HAKOB, PEKOMOWHAIUS TEHOB, T€HETUYECKUE
KapTbl XpOMOCOM, MOpTraHuia. HaspiBaTh OCHOBHBIE ITOJIOKCHHUS
XpPOMOCOMHOW TeopuH HacienctBeHHoctd T. Moprana; packpbIBaTh
conepxkanue pabdorel T. MopraHa Mo CIEIUICHHOMY HacCJICIOBAaHHIO
I€HOB M IIPUYMHBI HAPYLICHUS CUEIIJICHUSI MEKy T€HaMU. 3aluChIBaTh
CXCMbI CKpPCIIMBAHUA IIPpU CHOCIUVICHHOM HACJICAOBAHHU, OOBICHSATH
MPUYMHBI PEKOMOUHAIIMY T€HOB, ONPEIENSATh YUCIIO TPYII CIETUICHUS
IEHOB; pelllaTh TeHETUYECKHE 3aJlaul Ha CIEIJIEHHOE HaclieJOBaHHeE.
PackpeiBath copepxkaHie TEPMUHOB U MOHSATHI: XpPOMOCOMHBIN Ha0Op,
ayTOCOMEI, IIOJIOBBIC XPOMOCOMBEI, TOMOTaMETHBII 11071,
reTeporaMeTHBIN MOJI, CLIETIEHHOE C TI0JIOM HacJIeI0BaHHUE MIPU3HAKOB.
OOBICHATD MUTOJIOTHYCCKHUE OCHOBBI XpPOMOCOMHOTO MCXaHH3Ma
ompeleNeHuss ToJla |y pa3nuyHblX opranu3MoB. (CpaBHUBaTh
3aKOHOMEPHOCTH HACIICJIOBAaHUs TPU3HAKOB, CICTUICHHBIX H HE
CUEIJIEHHBIX ¢ 1noyioM. Pemare reHernueckue 3aJayd  Ha
HaCJIeJOBaHKE CLEIUICHHBIX C II0JIOM NMPU3HAKOB

26

N3menuuBocTs. Buasl
U3MEHYNBOCTH

PaCKpLIBaTL COACPIKAaHUC TCPMHUHOB U TOHSITHM: N3MCHYHNBOCTD,
HacJaCACTBEHHasA HU3MCHYUBOCTH, HCEHACICACTBCHHaAA HN3MCHYUBOCTD,
MOIII/I(bI/II(aI_[I/IOHHaH HU3MCHYHMBOCTD, BapI/IaI_II/IOHHHﬁ p4aa, BapHaHTa,
BaprallMOHHas KpuBas, MPU3HAK, HOpMaA pC€aKINK1, KOJIMYECCTBCHHBIC U
KauCCTBCHHLIC ITPHU3HAKU. KJIaCCI/I(I)I/ILII/IpOBaTL BU bl UK3MCHYUBOCTHU U
BBIABJIATH UX
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[IpakTnueckoe 3aHsTHE
«Pemenne 3a71a4

Ne 6.

Ha

3ammMchIBaTh CXEMBI CKpCIIUMBaHUA TIpH B3aUMOJCHCTBUU T'CHOB,
OIMPCACIIATh YUCIIO TI'PYIIl COCIUVICHUA I'CHOB, PCIIaThb I'CHCTUYCCKHC
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OMpCACIICHUC BCPOATHOCTU
BO3HHUKHOBCHU A

HACJIEACTBEHHBIX MPU3HAKOB
npu Pa3IMYHbIX THIIaxX
B3aUMOJCHCTBHUS TCHOB,

COCTaBJICHUC T'CHOTUIIMYCCKUX
CXCM CKPCHIMBAHHSN .

3aJ1a4d Ha B3aUMOJEHCTBUE I'€HOB.

28 I'eneTuka yenoBeka PackpeiBath nonstus: ['eneruka yenoBeka. Kapuorun yenopeka.
XapakTepu3oBaTb  OCHOBHBIE = METOJbl ~ TCHETHMKH  YEJIOBEKa:
reHEaJIOTHYCCKHIA, OIU3HEIOBEIH, IIUTOTCHCTUYCCKU,
OMOXMMMYECKHUH, MOJIEKYJISIPHO-T€HETUYECKU . CoBpemeHHOe
omnpeaeieHue TeHOTHIIA: IMOJIHOTCHOMHOE CEKBEHHPOBaHUE,
T€HOTUNMPOBAHUE, B TOM uncie ¢ nomouisto [I1{P-ananusa.

29 [IpakTuueckoe 3anstue Ne 7. XapakTepu30BaTh HAclEACTBEHHbIE 3a00NIEBaHUSI YEIIOBEKa:
«CocTaBiieHUE U aHATIN3 T€HHBIE 0oJIe3HH, 0oJre3HH c HacJIeICTBEHHOU
POAOCIOBHBIX YCIOBEKA). MIPEAPACIIONOKEHHOCTRI0, XPOMOCOMHBIE OoJie3HH. ComaTH4ecKue u

reHepatuBHble MyTanui. CTBOJIOBBIC KJIETKU. PackphiBaTh MPUHITUIIBI
3I0poBOr0 00pa3a >KU3HU, MTUATHOCTHKH, MPO(DUIAKTUKU U JEUSHUS
reHeTuyeckux OomnesHell. COCTaBIATh U aHAIM3HPOBATH BEPOSITHOCTh
HO6ACJIeICTBEHHBIX 3a00JIEBaHUI TIO POTOCIOBHBIM.
Paznen «JBosronuoHHast
OMO0JIOTHSD)
30 OBOJIIOIIMOHHAS TEOpUS M €€ PackpelBaTh copepkaHWe€ TEPMHHOB W TOHATHUH:  HBOJIIOLMA,

MECTO B OMOJIOTHH

NEPCXOAHBIC (I)OpMLI, (I)I/IJ'IOFCHGTI/ILIGCKI/IG pAaabl, BUIABI-DHACMUKU,
BUBI-PCIIUKTBI, 3aKOH 3apOJAbIIICBOI0 CXOIACTBA, OMOreHETHYECKUM
3dKOH, TOMOJIOTMYHBIC W AaHAJIOTMYHBIC OpraHbl, PYAUMCHTAPHLIC
OpraHbl, AaTaBU3MBEI. HepeLII/ICJ'ISITI) OCHOBHBIC OTaIlbl PAa3BHUTHA
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ABOJIFOLIMOHHOW TEOpUH. XapaKTEpHU30BaATh CBUIETEIBCTBA 3BOJIOLUU!
NajeoHTOJorn4Yeckue, Ouoreorpaduyeckue, SMOPHUOIOTHYECKUE,
CPaBHUTEIbHO-aHATOMHUYECKUE, MOJIEKYJISIPHO-OMOXUMHYECKHE.
[IpuBoauTh IPUMEPBI NEPEXOHBIX dbopm OpraHu3MOB,
¢wiorenernyeckux psnoB. IIpUBOOUTH (OPMYNHMPOBKH 3aKOHOB
OMOTreHETHYECKOT0 U 3apOJIbIIIEBOT0 CXO/ICTBA

31

Hcropus pa3sBUTUA
IpeCTaBIeHU 00 3BOJIIOLIUU

PackpeiBath copepxaHUE TEPMUHOB M TIOHATHI: CHCTEMAaTHKA,
€CTECTBEHHBIM U UCKYCCTBEHHbIN 0TOOp. XapakTepu3oBaTh OCHOBHbBIE
HBOJIFOLIMOHHBIE UJEH, KOHUEIIIMN U TEOPUH; CPaBHUBATh B3IJISAbl HA
By u 3Bosonuio K. Jlunues, XK.b. Jlamapka, Y. Jlapsuna. OnieHuBaTh
BKJaa JIMHHEs B pa3BUTHE CUCTEMAaTHKU M OOBSICHATH NPHHIUIIBI
OMHapHOM HOMEHKJIATYphl. XapaKTepru30BaTh COAECPKaHUE U 3HAUEHUE
sBotoiMoHHON KoHuenuuu K. b. Jlamapka. OneHuBaTh €CTECTBEHHO-
Hay4YHbIE U COLUAIBHO-IKOHOMUYECKUE NIPEINOCHUIKM BOZHUKHOBEHUS
sBoNMOLIMOHHON Teopun Y. JlapBuHa. PackpbeiBaTh coxepxkaHue
HBOJIIOLIMOHHON Teopuu Y. JlapBuHA; CPAaBHUBATH HEOINPEACIEHHYIO U
ONpeAeNEHHYI0 HM3MEHUYMBOCTh, €CTECTBEHHBIM M HMCKYCCTBEHHBIN
ot0op, popmbl OOpHOBI 3a cymiecTBOBaHWE. OMUCHIBATH TOJOKEHUS
cuHTeTnueckoil Teopun 3Boionnn (CTD) u oOBACHATH €€ 3HaueHue
JUisl OMOJIOTUHU

32

MukposBoatronus

PackpeiBath conepxkaHne TEPMHUHOB M TOHSATHI: MHUKPOIBOJIOIMA,
BUJ, KpUTEpUMU BUAA, apean, TMOMyIdlus, TeHOPOHI, MyTallHH,
KOMOWHAIIUM TE€HOB. XapakTepU30BaThb BUJ KaK OCHOBHYIO
CUCTEMATUUYECKYIO €IMHUILY U IEIOCTHYI0 OMOJOTHYECKYI0 CUCTEMY.
Boigensate kputepun Buzaa (Mopgosiornyeckui, (U3HOIOTHYECKUi,
OMOXMMHYECKUN, TCHETUYECKUH, SKOIOTUYECKH, reorpaduueckuii) u
MIPUMEHSATHh KPUTEPUH ISl OTTMUCAHMS] KOHKPETHBIX BUJIOB.

33

MakposBosnronus

PackpeiBath conepkaHue TEPMUHOB M MOHSATUNA: MaKpOABOJIIOLMSA,

¢dunorene3, OWOJOTHYECKHA TIporpecc | perpecc, apomopdos,
uanoaganTanus, oOmas JereHepanus, aJanTUBHAs  paaualus.
XapaktepuzoBaTh (OpPMBI 3BOJIONHMH. BEIBIATE apomMopdo3sl U
UMO0AIANTALIMK Y PACTCHUH U )KUBOTHBIX.
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34

[TpakTueckoe 3anstue Ne 8
«CpaBHeHMe BHJIOB 10
MOP(OJIOrHUECKOMY KPUTEPUIO»

XapakTepu30BaTh BUJ KAaK OCHOBHYIO CHCTEMATHUYECKYIO CIUHUILY U
LEJIOCTHYIO OHOJIOTMYECKYI0 CHUCTeMy. BbIensaTe KpuTepuu BHA
(Mopdomoruveckmii, (U3HOOTHYECKU, OMOXMMHYECKUH,
TeHETUYECKUHM, OSKOJIOTMUeCKUW, reorpaduyeckuii) U NPUMEHSITh
KpUTEpUU JJII ONHCAHUS KOHKPETHBIX BHJIOB, B YaCTHOCTH,
MOP(OJIIOTHYESCKUN KPUTEPHIT

35

Kontponbuast pabora Ne 1.
Teopwust sBOIIOIIMN

PackpeiBaTh colepkaHu€ TEPMHHOB M IOHSITHM: HBOJIIOLIHKA,
nepexoaHbie  (GopMbl, (UIOreHEeTHUYECKUE pPsAbl, BUIbI-3HJIEMHKH,
BUJIbI-PENIMKTHI, 3aKOH 3apOJBILIEBOTO CXOJICTBA, OMOI€HETHUYECKUI
3aKOH, TOMOJIOTMYHBbIE W aHAJOTWYHbIE OpraHbl, PYyIUMEHTapHbIC
opraHbl, araBuU3Mbl. llepeuncisiTe OCHOBHBIE JTambl Pa3BUTHUSA
HBOJIOLMOHHONH Teopuu. PackpbiBaTh cojep)kaHHE TEPMUHOB H
MOHATHI: MaKpOAIBOJIONHMA, (puyorenes, OMOJOTHUYECKUI Tporpecc u
perpecc, apomopo3, HIMOananTanus, oluias  JereHepanus,
aJanTWBHAs paavauusa. XapakTepu3oBaTb (OPMBI  HBOJIOLIUU.
BoisiBiissTE apoMopo3bl U MAMOAJANTALMN Y PACTEHUH U KUBOTHBIX.

Pa3znen 7 «B0o3HHKHOBEHHE U
pa3BUTHE )KM3HU Ha 3eMJie»

36

3apO)K,Z[eHI/Ie " pa3BUTHUC ) KU3HU

PackpeiBath comepxkaHue TEPMHMHOB M TOHATHN: KPEALMOHU3M,
abuoreHe3, BUTAIM3M, TMAHCIEPMHUsA, OHMOIO’3,  KOAIepBaThl,
MPOOMOHTHI, cuMOUOreHe3. XapaKTepu3oBaThb METOJbl H3yUEHUs
ucropuueckoro mpomuioro 3emud. llepeuncnsiTe OCHOBHBIE STallbl
XUMHUYECKOH M OMOJIOTHYECKOH DBOJIOIINH.
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Pa3zButue xu3Hm Ha 3emiie 1o
spaMm U nepuoaam

PackpsIBaTh coiepkaHHe TEPMUHOB M MOHSTHI: 30H, 3pa, NEPHOL,
apoMop(}o3bl, UAMOATANTAIMUA. 3HATh MOCIEIOBATEILHOCTh JOHOB:
KaTapxed, apxe, mpoTepo3oi, ¢daHepo30i; Ip:  apXeuckasd,
MPOTEPO30MCKasA,  IMAJCO30MCKas, ME3030MCKasi, KaWHO30MCKas;
MEepUOOB: KeMOPUNUCKUNA, OpJOBUKCKHUM, CHUIYPHUICKUH, JEBOHCKHA,
KaMEHHOYTOJIbHBIM, TEPMCKUH, TPUACOBBIA, IOPCKUH, MEIOBOMH,
MTaJIEOTEHOBBII M HEOTCHOBBIM, AHTPONOTECHOBBIN. XapaKTepHU30BaTh
OCHOBHBIE COOBITHSI B Pa3BUTUU OPraHUYECKOrO0 MHUpA MO 3paM U
IIEPUOIaM Ire0JIOTMYECKON MCTOPUH; ATAIlbl Pa3BUTHSI PACTUTEIBHOIO U
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KUBOTHOTO MHpa. BBIIenuTh rinaBHbIE apoMOp(oO3bl pPacCTeHUH H
JKUBOTHBIX.

38

CoBpemMenHast cucremMa
OpPraHU4eCcKOTr0 MHUpa

PackpsiBaTh colep:kaHUME TEPMMHOB M IIOHATUM: CHCTEMATHKA,
UCKYCCTBEHHAass M  €CTECTBEHHas  Kjaccuukanusi, OuHapHas
HOMEHKJIaTypa,  [PHUHLMI  HMEPAPXUYHOCTU.  XapaKTepus3oBaTh
COBPEMEHHYIO CUCTEMY OPTaHUYECKOr0 MHpa
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PaCKpI)IBaTI) COACpIKaHUEC TCPMUHOB U TTOHSTHIA: AHTPOIIOJIOI U,
aHTpoIIOreHe3, yesoBek pazymHbiil (Homo sapiens), npsmMoxoxjieHue,
BTOpasi CUTHaJbHAasg cucreMa. llepednciATe 3agadyuM aHTPOIIOJIOTHH,
STanbl CTAHOBJICHUS W PA3BUTHUA IPEACTABICHUM O IPOUCXOKICHUU
yesoBeka. M3marate OCHOBHBIE mnojokeHuss teopun Y. JlapBuHa,
KPUTUYECKH OLICHWBAaTh HEHAYUYHYIO MH(POPMALIUIO O MPOUCXOXKICHUN
yeoBeKa. 3HAaTh CHCTEMaTHYecKoe noiokeHne Buaa Homo sapiens,
HNEPeUYUCIIITh €ro MOop(}oIoro-aHaTOMUYECKUE MPU3HAKH Pa3HOTO
YPOBHS (THII, KJIacC, OTPST U Jp.). Y CTaHABIMBATh YEPThI CXOJICTBA U
pasnuuuii yenoBeka U KHUBOTHBIX. OOBACHATh U OLICHWBATh 3HAUEHUE
HAay4YHBIX 3HAHUM O MPOUCXOKACHUHN YCJIOBCKA AJId IMMOHMMAaHUA MECTa
U POJIU YEJIOBEKA B IIPUPOJIE
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DBOJIIOIUS YeJIoBeKa
(aTpOTIOTEHE3)

Yenoseueckue pacsel u
MPUPOJIHBIE aJlanTanuu
YyenoBeKa

PackpsIBaTh copepaHue TEPMHUHOB U IOHATHH: Pachl, pacoOreHes,
COLMAJIIapBUHM3M,  pacu3M, MeThcanusa. XapakTepu3oBaTb U
CpPaBHUBATH MIPEACTABUTENIEN 4YEJIOBEYECKUX pac, pPacKpbIBaTh
IPUYMHBI U MEXaHU3Mbl PACOreHe3a, IEPEUMCIATh U IPUBOAUTH
IpUMEphl MPHUCIOCOOJEHHOCTH YelIOBEKa K YCIOBUSIM  CpEIbl,
IPUMEPBI IPUCIIOCOOUTENBHOTO 3HAYSHHSI PACOBBIX TPU3HAKOB.

41

IIpaktnueckoe 3anHaTHe  Ne9.
«Bpemss m nmyTtH pacceneHus
4eJI0BEKA IO MIJIaHETE»

Jloka3piBaTh ~ enMHCTBO  BuAa  Homo  sapiens, Hay4HyO
HECOCTOATENIBHOCTb PACOBBIX TEOPHM, UIEH COLUATIBbHOTO JapBUHU3MA
U pacu3Ma

Paznen 8 «Opranusmsl u
OKPY:KAKIIAS CPeaay
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Okonorus kak Hayka. Cpensl
O0OUTaHHUS U SKOJIOTHYECKHE

PackpsIBaTh copepkaHue TEPMUHOB U MOHATUI: YKOJIOTHS, MOJEBBIE
HaOJIOICHUs, DKCIIEPUMEHTHl, MOHHUTOPUHI OKPY)KAIOLIEH cpelibl,
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(baxTops

MOJIEJIUPOBAaHUE, 3KOJOTMYECKOe MHpoBO33peHue. Ilepeuncnats
3aJjaud JKOJOruu, €€ pa3ienbl U CBSI3U C JPYTMMH HayKaMmH.

XapakTepHu30BaTh METOIBI 9KOJIOTUIECKUX UCCIIEJOBAaHUH.
PackpeiBaTh conep)kaHHE TEPMHHOB M TOHATHH: Ccpela OOWTaHWS,
9KOJIOTMUECKUE bakTopsl, OuoIOrnYecKuit ONTUMYM,

OTPaHUYMBAIOIINKN (JTUMHUTUPYIOIIMK).  ¢akTop. XapaKTepu3oBaTh
YCIIOBUSL Cpell OOWTaHWsI OpraHU3MOB; Kilaccu(pUIMPOBATH U
XapaKTepU30BaTh  DKOJOTMYECKUE  (DaKTOPBI: aObMOTHYECKHE,
OMOTUYECKHEC u AHTPOTIOTCHHBIE. OnuceiBaTh JCHCTBHE
DKOJIOTUYECKUX  (AaKTOPOB HA  OpPraHU3MBL.  XapaKTepu30BaTh
OCOOCHHOCTH CTPOCHUS U JKU3HENEATEIIPHOCTH PACTCHUN M )KHBOTHBIX
pas3HbIX cpe] OOUTaHUS

43 1 PackpeiBaTh colepkaHuE TEPMHMHOB M TIOHATUN: OMOTHYECKHE
(bakTophl, XMIIHUYECTBO, MApa3UTU3M, KOHKYPEHIMs, MYyTyalu3M,
CUMOMO3,  KOMMEHCAJIM3M,  HaxXJeOHMYECTBO,  KBapTHUPAHCTBO,
buotnyeckue pakTopsl aMeHcaln3M, HelTpann3M. XapakTepru3oBaTh OnoTndeckue (hakTopsl U
BU/Ibl B3aUMOOTHOILIECHUH MEXAYy OpraHMu3MaMH; IPUBOJUTH MPUMEPHI
B3aUMHOW MNPUCHOCOOJIEHHOCTH oOpraHu3MoB. CpaBHMBAaTh MEXITY
c000i1 B1/1bl OMOTHUYECKUX B3aUMOJICHCTBUN OPraHU3MOB
44 1 PackpeiBaTh cozxep)kaHME€ TEPMUHOB M IOHATHW: IOIMYJISLINSA,
DKoJorn4yecKue YUCIIEHHOCTb, IUIOTHOCTb, POXJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
XapaKTEPUCTUKU TOIYJISILUHN. MUTpanus, JUHAMHUKA YUCJIEHHOCTH MOMYJSIIUHU. XapaKTepU30BaTh
OCHOBHbIE II0Ka3aTe€d M DKOJOTHYECKYI0 CTPYKTYpYy TMONYJISLUY;
ONMCHIBATh MEXAHU3MBbI PETYJISIIUN YUCIEHHOCTH MOMYJIALUN
45 1 PackpslBaTh conepkaHWE€ TEPMUHOB M TOHATHM: OIS
[IpakTueckoe 3anarue Ne 10 p Aep p YA,
N YUCJIEHHOCTh, IIJIOTHOCThb, JIMHAMUKA UWCJIEHHOCTH IOMYJISLHU.
«IToncuér moTHOCTH
. XapakTepu30BaTh OCHOBHBIE MIOKA3aTENN U SKOJIOTHYECKYIO CTPYKTYPY
MOMYJISIIUI pa3HbIX BUJOB
- NOMYJISLIMM;, ONHUCBIBATH MEXAHMU3MBI DPETYJSALUU  YHUCIECHHOCTH
pacTeHni»
MOMYJISIIIUI
Pazgen 9 «CoobmecrBa u 10
JKOJIOTHYECKHE CHCTEMbD)
46 Coo01ecTBa OpraHu3MoOB — 1 PackpbIBaTh coJiepKaHHE TEPMHUHOB M TOHATUH: OWOLIEHO3,
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ouoreHo3. CTpykrypa
OuoleHo3a

HKOCHUCTEMA, OMOTEOLIEHO3, BHU/BI-IOMHUHAHTHI, HKOJOTHUYECKasl HHIIA.
XapaktepuzoBaTb ~ OuoIeHO3  (COOOINECTBO), €ro  BHJIOBYIO,
IPOCTPAHCTBEHHYI0O U TpOPHUUECcKyto CTPYKTYpbl. OOBICHATH pPOJIb
KOMIIOHEHTOB OHOILIEHO3a B TMOJJIEPKAHUH €ro CTPYKTYypbl U
CYLIECTBOBaHMS Ha  ompenenéHHoil  Tepputopuu.  OOBACHATH
OMOJIOTMYECKU CMBICI SIPYCHOCTH U JIMCTOBOM Mo3aunku. CpaBHUBATh
KOMIIOHEHTHI OWOIIEHO30B, WX BHJOBYIO, NPOCTPAHCTBEHHYIO W
TPO(pUUECKYIO CTPYKTYPBI, CBA3H MEXKIY OpraHu3MaMu
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DKOJIOTHYECKUE CUCTEMBI
(3KOCHCTEMBI).
XapakTeprucTHKa SIKOCUCTEM

PackpsiBaTh conxep:KaHME TEPMHUHOB U IOHATHHA: 3KOCUCTEMA,
OMOreoLeHo3, MPOIYLEHThl, KOHCYMEHTBI, peAyLeHThl, Tpohuiyeckue
YPOBHHU, MUIIEBAasi LENb U CETh, 3KOJOTMYECKUE TUPAMHU/IbI, Onomacca,
HOPOAYKLMS, CyKIecCUsl. XapakTepru30BaTh CBOMCTBA 3KOCUCTEMBI (€€
CIOCOOHOCTh K JUIMTEIBbHOMY CaMOIIOJAJIEP)KaHUI0, OTHOCUTEIBHO
3aMKHYTBII KpYrOBOPOT BEIIECTB, HEOOXOAUMOCTh IOTOKA SHEPTUH).
CpaBHUBaTh MACTOMIIHBIE U JETPUTHBIE MUILIEBBIE LIETIH, TPOHUUECKUE
YPOBHHU 3KOCUCTEMBI. PasnuuaTe nupamuabl MPOAYKLUH, TUPAMUJBI
YUCIIEHHOCTH M nupaMujbl Ouomacchl. COCTaBiATh LIEIH U CETH
nutanus. llepeuncnaTe  CBOMCTBA  DKOCHCTEM:  YCTOWYHMBOCTb,
camoperyJsimusi, pa3Butue (cykueccus). OmNUCHIBaTH MEXaHU3M
NONJEPKAHUS  PAaBHOBECHUS B  DJKOCUCTEMAX. XapaKTepU30BaTh
CYKIECCUM, BBIABIATH MPUYMHBI U OOLIME 3aKOHOMEPHOCTH CMEHBI
9KOCUCTEM

48

XapakTepUCTUKU TIPUPOIHBIX
9KOCUCTEM

PackpeiBaTh  copepkaHME TEPMHMHOB W IIOHATUH:  BOJHBIC
HKOCHUCTEMBI, OMOTeOIeHO3bl, (PUTOIIAHKTOH, 300IIAHKTOH, OEHTOC,
rymyc. llpuBoauTh mnpHUMepbl NPUPOJHBIX 3KOCHCTEM  CBOEH
MecTHOCTH. CpaBHUBaTh Ha3eMHBIE U BOJHBIE JKOCUCTEMBI;
OpraHu3Mbl, 00pa3yrolme pa3Hble TpohUYecKue YPOBHH

49

AHTpOHOFeHHBIe OKOCUCTCMBI.

PackpeiBaTh coaep)kaHUE TEPMHUHOB M TOHSATHN: aHTPOIOTEHHAs
IKOCHCTEMa, arpodKocucTeMa, ypOoskocucTeMa, OuopaszHooOpasue.
XapakTepu30BaTh arpodKOCUCTEMBI U YPOOIKOCUCTEMBI, 0COOEHHOCTH
UX cymiecTBoBaHus. [IpruBOINTE IpUMEpPBI aHTPOIOTEHHBIX YKOCUCTEM
CBOEM MECTHOCTH, ONMUCHIBATh HMX BHJOBOM COCTaB U CTPYKTYPY.
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CpaBHUBaTh CcOCTaB U CTPYKTypy IPHUPOJIHBIX JKOCHUCTEM U
arpo’KOCHUCTEM, arPOIKOCUCTEM U YPOOIKOCUCTEM

50

VYuenue B.M. BepHajckoro o
ouocdepe.

PackpsiBaTh cofep;kaHWE TEPMUHOB U IIOHATHH: ILEJIOCTHOCTh
ouocdepsl, KpyroBopoT BELIECTB, OHOr€OXUMHUYECKHE  LIUKJIIbI
AJIEMEHTOB, 30HAIBHOCTH Onocdepsl, 6MoMbl. OHCHIBaTh KPYTrOBOPOT
BEIIIECTB, OMOreOXMMHUYECKHE LIMKIIBI a30Ta M yriepoaa B Ouocdepe.
OOBsICHATh NpPUUYMHY 30HAJIBHOCTH Ouocdepsl. Ilepeuncnsars u
XapaKTepU30BaTh OCHOBHbIE OMOMBI CYIIH 3eMJIU
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AHTpPOIIOTCHHBIC U3MCHCHHSI B
ouochepe. Biusaue
ABTOMOOMJIBHOTO TPAHCIIOPTa
Ha O6uocdepy (I13C)

Xapakrtepu3oBath OuocepHyro poib  deidoBeka. [IpuBoauTh
IPUMEpPbl AHTPONOIE€HHBIX H3MEHeHUH B Ouocdepe. OueHUBATH
IIOCJIC/ICTBHS 3arpsA3HEHUS] BO3JYIIHOM, BOJHOM CpeIbl, U3MECHEHUS
KJIMMaTa, COKpalleHus: 6Mopa3HooOpas3us. XapaKTepu30BaTh BIIUSHHUE
aBTOTpaHCIOpTa Ha OKpYKaIOIyIO cpenydopmynrpoBaTh
COOCTBEHHYIO IO3UIMI0 [0 OTHOLIEHHIO K IJIOOaJIbHBIM U
PErMOHAJIBHBIM 3KOJOTHYECKUM Ipo0ieMaM, apryMEHTUPOBAaTh CBOIO
TOYKY 3peHus. HaspiBaTh NpHUUYMHBI MOSBICHHUA INPUPOLOOXPAHHOU
OTHKH, pacKpblBaTh 3HA4€HHE Iporpecca [uisl  IPEOJOJCHUS
HKOJIOTHYECKOTO KpHU3HCa.
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[IpakTuueckoe 3anarue Nell.
«IIpodunaxTtrxa

PO eCCHOHATBHBIX
3aboneBanuii» (I13C)

PackpsiBaTh conepikaHre TEPMUHOB U TOHATHUN: AHTPOTOTEHHBIE
W3MEHEHHUS, DOKOJNOTHYECKHH KpU3HC, ThHoOanbHBIE MPOOIEMBI.
XapakTepu3oBaTh  palMOHATIBLHOE  HCIOJIB30BAHUE  MPUPOTHBIX
PECYpPCOB; OCHOBHBIE MOJI0KEHHS] KOHIENIMN YCTOWYMBOIO Pa3BUTHS

53

BimsiHue connansHo-
HKOJIOTHUECKUX (DaKTOPOB Ha
3nopoBbe uenoseka (113C)

OneHuBaTh  BIMSHHE KOHKPETHBIX  COLIMAIBbHO-3KOJOTHYECKHX
(bakTOpOB Ha 3J0POBbE HACEJIEHUS, UCTIOIb3YsI IPUMEPHI U3 MPAKTUKU
U CcTaTucTUYeckue JaHHble.OLEHUBAaTh TEKyllMe MOJUTHKU U
nporpaMMbl B OOJNacTH  37paBOOXpPAHEHHsT HA NpeAMET UuX
3¢ (HEKTUBHOCTH B KOHTEKCTE COLIMAIbHO-3KOJIOTHYECKUX (haKTOPOB.
®opMyIMpOBaTh PEKOMEHJAIMH 110 YJIyUIIEHUIO 3J0POBbS HaCEJIEHUS,
YUUTBIBAs COLUATBHO-IKOJIIOTUYECKUE ACTIEKTHI.

54

JlaGopaTtopHoe 3ansitre Nel.
YMcTBEeHHas

[ToHrMaTh KOHUENIMIO YMCTBEHHOI paboTOCTIOCOOHOCTH.
3HaTh (aKTOPHI, BIUSIONINE HA YMCTBEHHYIO pa00OTOCTIOCOOHOCTb.
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pabotocnioco6HoCcTh (I13C)

W3yunth  MeTOABl W TEXHUKH  TIOBBIMICHUS  YMCTBEHHOMH
paboTOCIIOCOOHOCTH.
Oco3HaBaTh BaKHOCTH pedIeKCUU 1 CaMOaHAIIN3A.

55 KonTponbaas padorta No2. PackpbiBaTh ~ CMBICT ~ W3y4YaeMbIX  TOHSATHUH  (BBIACHATH  HX
OpranusMbl ¥ OKpy>Karomias XapaKTepHbIe MPU3HAKK) M NPUMEHATh 3TU MOHSATHS MPH OMHCAHUU
cpena. DKOJIOrHuecKue OMOJIOTHYECKUX OOBEKTOB M MPOLECCOB JISi OOBSICHEHUS OTACIBHBIX
coo01IecTBa (aKTOB M SIBJICHHI.

Pa3nen 10 «Cenexuus
OPraHu3MoB, OCHOBBI
OMOTEXHOJIOTHN»

56 Cenekuus Kak HayKa u PackpeiBaTh cojep)kaHuE TEPMUHOB W TMOHSATHI: CENeKLHs, COpT,
npouecc. OCHOBBI Mopojia, ITamMM, JOMECTHUKAIWs, WM OJIOMAIIHWBAHHUE, IICHTPHI
OMOTEXHOJIOTHH MHOT0O0Opa3usi W TMPOUCXOXKICHHS KYJIbTYPHBIX pacTeHUH U

JKUBOTHBIX, THOpUIU3AIUs, WCKYCCTBCHHBIH 0TOOp. HaseiBath u
CpaBHHMBATh OCHOBHBIE JTallbl Pa3BUTUs CeNEKIHU. V3nmarate yueHue
H. WM. BaBunoBa 0 LeHTpax MPOUCXOKIAEHUS KYJIbTYPHBIX PacTCHUM;
pa3ianyaTh IEHTPHl Ha KapTe MHPA, CBSA3BIBATH MX MECTOIOJIOKECHHE C
ouaraMM BO3HHUKHOBCHHUsS JApEBHEHMMX IuBWIH3anuidi. CpaBHUBATH
copTa KyJIbTYpHBIX pPacTEHHUH, MOPOABI TOMAIIHUX >KUBOTHBIX U HX
TUKUX TpenkoB. OLEHWBaTh poJb CEJEKIMH B  00eCHeueHUH
IPOIOBOJILCTBEHHOM 0€30MaCHOCTH YeJIOBEYEeCTBA

58 buotexnonorus B npodeccuu XapakTepu3oBaTb OMOTEXHOJIOTHIO KaK OTpaciib MPOM3BOACTBA,
(IT3C) OCHOBHBIC JIOCTHKCHUS OMOTEXHOJOTHU B O0JIACTH aBTOMOOMIILHOTO

IIPOU3BOJICTBA
59 [TpakTiueckoe 3aHsTue Ne 12 XapakTepu3oBaTb OHMOTEXHOJIOTHIO KaK OTpaciib MPOM3BOJACTBA,

Keiicbl Ha aHanu3 uHOpManUu
0 HayyHBIX JOCTH)KCHMSX B

obnactu TeHETUYECKHX
TEXHOJIOTHIA, KJIETOYHOM
WHKEHEPUH, MHIIEBBIX

ouorexnonorui. (I13C)

OCHOBHBIC JOCTHXXCHUA OMOTEXHOJIOTHH B 00JIACTH IMPOMBIIIJICHHOCTH,
CEIbCKOro XO3siCcTBa U MCIHUIINHBI. HCpC‘-II/ICJ'I}ITB " XapaKTCpU30BaTb
OCHOBHBIC METOJbI U JOCTHXKCHU A 6I/IOI/IH)KeHepI/II/I.
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60

IIpaktnueckoe 3anstue No 13
3amuTa KewWca: MpeacTaBICHUE
pe3yJIbTaTOB PELICHUS KEHCOB
(BBICTYIIEHUE C IPE3EHTALEN)
(I13C)

OOcCyXIaTh HKOJOTMYECKHE M JITHYECKHE AacleKThl HEKOTOPBIX
UCCIeIOBaHM B obOnmacth  OMOTeXHOJOTMHM  (KJIOHUPOBAHMA,
HCKYCCTBEHHOTO  OIUIOJJOTBOPEHUS, HAIPABICHHOTO  HM3MEHEHUS
reHOMa U CO3JIaHMsI TPAHCTEHHBIX OPTraHU3MOB)

Pa3zgen 11 «Pemienue KeicoB
B 00J12CTH OMOTEXHOJIOT UM

61 Pa3Burtue OuorexHosoruii ¢ XapakTepu30BaTh IPUMEHEHUE TEXHUYECKUX CHUCTEM JUIsl pa3BUTHUS
MPUMEHEHUEM TEXHUYECKUX ouorexHonoruu. CBS3bIBaTh pa3BUTHE OMOTEXHOJOTHH C MOJIy4aeMOit
cuctem (I13C) npodeccueil.

62 buonuka, OuonHxeHepus PackpbIBaTh CMBICT TOHSITUH «OUOHUKAY, «OMOMHKEHEPHS»

(I130)

63 [TpakTueckoe 3ausitue Ne 14 XapakTepu30BaTh IPUMEHEHHUE TEXHUYECKUX CHUCTEM JUIsl Pa3BUTHUS
Keiicer Ha aHanm3 ounorexHosioru. CBSI3bIBaTh pa3BUTHE OMOTEXHOJOTHUU C MOTy4aeMOi
uH(pOopMaIuu O  pPa3BUTUHU npodeccueit.

OMOTEXHOIOTUI c
IIPUMEHEHUEM TEXHUUYECKUX
cucteM (IO MUHHU-TPYIIIaM).
(TITI3C)
64 [Ipaktuueckoe 3anstue Ne 15 XapakTtepu3oBaTh NPUMEHEHUE TEXHUYECKUX CHCTEM JUIsl Pa3BUTHUS

3ammra Kelica: NpeacTaBIeHUE
pEe3yJIbTAaTOB pEHICHHUS] KEHCOB
(BBICTYTLIIEHUE c
npe3erTanueii). (I13C)

onorexHosoru. CBSI3bIBATh Pa3BUTHE OMOTEXHOJOTHUU C MOTYy4aeMOi
npodeccueit.

65

Koncynbramua Nel. «Kusble
OPraHu3Mbl U UX CBOWCTBa»

PaCKpBIBaTB CMBICJI HSyqaeMBIX HOH?ITI/II71 (BI)I)ICJ'ISITI) ux
XapaKkTepHble MPU3HAKH) U TPUMEHSATh OTU TMOHITHS MPHU ONUCAHUU
OMOJIOTUUECKNX OOBEKTOB W IMPOIECCOB JJII OOBSICHEHUS OTICIBHBIX
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(axTOB U SBICHUH.

66 Koncynbranus No2. |1 PackppiBaTh  CMBICT  HW3y4YaeMbIX TOHSATHH  (BBIACHATH  HMX
«OBOJIIOLIMOHHOE y4YEHHUE. XapaKTepHbIe MPU3HAKU) U MPUMEHATH 3TH TMOHATUS MPU OMHCAHUU
DKOJOoru4YecKre coo0IIeCcTBa» Ouonoruueckux oOBEKTOB M MPOIECCOB ISl OOBSICHEHUS OTACIbHBIX

(axTOB U SBICHU.

67-72 | Dx3aMeH 6 PackppiBaTh ~ CMBICT  HW3y4YaeMbIX TOHSATHH  (BBIACHATH  HMX
XapakTepHbIC NMPHU3HAKK) U MPUMEHSTH STH TOHATUS MPH ONMUCAHUU
Ouonoruueckux oOBEKTOB M MPOIECCOB ISl OOBSICHEHUS OTACIbHBIX
(GaKTOB U SIBICHUH.

UTOro 72 22
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YCJIOBHA PEAJIM3AILIAU ITIPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JAUCIUITIMHBI

Jiis  peaqM3anMy NpPOrpaMMbl  JUCHUILUIMHBI  JOJKHBI ObITH NPeAyCMOTPEHbI

cJIeAyIoIMe ClelHaabHbIe IOMELICHHUS:

Kabuner «buomorum», oOCHaIIEHHBI OOOPYAOBAaHHEM: CTOJN JIEMOHCTPALMOHHBIA (C
PaKOBUHOM, IIOABOJKOM M OTBEIEHUEM BOJBI, CAHTEXHUKOH, DJJICKTPUYECKUMHU PO3ETKAMH,
aBTOMAaTaMHU aBapUITHOTO OTKJIIOYCHHSI TOKA), JTA0OPATOPHBIA OCTPOBHOM CTOJ (ABYXCTOPOHHHM, C
3aIIUTHBIM, XUMOCTOMKMM M TEPMOCTOMKHMM IIOKPBITUEM, HAICTONBEM, C IIOACBETKOM U
MEKTPUYECKUMHU  PO3ETKaMH, IIOJBOJAKOW M OTBEJEHUEM BOJAbBl U CAHTEXHHUKOW), CTyll
71a00paTOPHBII TOBOPOTHBIHN, PETYJIUPYEMBbIi 110 BBICOTE.

[IpumepHbIi epeyeHb JeMOHCTPAIMOHHOTO U J1a00paToOpHOro 000pyI0BAHHSL.

JleMoHCTpaloHHOE 000pYJOBaHUE U TPUOOPBI:

— KOMIUIEKT BJIa)KHBIX IIPENIapaToB IEMOHCTPALMOHHBIN

— KOMIUJIEKT repOapueB IO CUCTEMaTHKE PAcTEHUI C ONpeAeauTeIbHBIMHU KapTOUKaAMU

— KOMIUIEKT KOJUIEKINH JEMOHCTPALMOHHBIN

— 1udpoBOIt MUKPOCKOT OMHOKYJISIPHBIH (C KaMepoii)

JlaGopaTopHO-TEXHOIOTUYECKOE o0opyoBaHue (;mabopaTtopHoe
o0opyoBaHue, NpuOOpsl, HAOOPHI JIs IKCIEPUMEHTA, HHCTPYMEHTHI):

— MOJIENH, MYJISKH, alllUIMKALUU

— KOMIUIEKT MOJEJICH-aIIIIIMKALMI JEMOHCTPALIMOHHBIN

— KOMIUIEKT aHaTOMUYECKUX MOJIEeH JeMOHCTPallMOHHbII

— Ha0Op NaJCOHTOJOTUUYECKUX MYJISIKEN

— KOMIUIEKT OOTaHUYECKUX MOJIENIeN 1IeMOHCTPALMOHHBIN

— KOMIUIEKT 300JIOTHYECKUX MOJIEIEH JEMOHCTPAllMOHHBIN

— KOMIUIEKT MYJISKEN IEMOHCTPAMOHHBIN

— CKeJeT 4eJoBeKa

— TOpC YenoBeKa pa30opHbIN

— KOMIUIEKT MOJIENen

— KOMIUIEKT CKEJIETOB PA3JIMYHBIX KJIACCOB JKUBOTHBIX

— Tabauel penbedHble

— JIEMOHCTPAIIMOHHBIE YIEOHO-HATJISTHBIE TOCOOUS

— KOMIUIEKT MOPTPETOB /J1s1 0(hopMIIeHHUS KaOuHeTa

— nabopaHTcKas Il KaOMHETa OMOJIOTHHU U 9KOJIOTHH

— CTOJ C SIIIMKaMU JJIsl XpaHEHUs/TyMOOoi

— Kpecno opucHoe

— CcToJI 1abOpaTOPHBII MOSUHBIN

— CYILIWJIbHAsI AHENb U1 OCY Ibl

— 1mKad a7 XpaHeHHUs! y4eOHBIX TocoOuit

— 1mKad A7 XpaHeHHs BIXHBIX IPEnapaToB, 3alMPArOIIUACs Ha K04

— 1mkad a7 XpaHeHHs JJabopaTOpHOH MOCyAbl/TIpUOOPOB

— 71a0OpaHTCKUMA CTOI

— CTyJ J1JabopaTOpHBII

— KOMIUIEKT €pIIeH JIJIs1 MBIThsI TAOOPATOPHOMN TIOCY/IbI.

[IpumepHbIii mepeueHb JAEMOHCTPALMOHHOTO M JaOOpaTOPHOro 00OpYIOBAHUS HOCHUT
pEeKOMEH1aTeIbHBIN XapaKTep.

NudopmannonHoe odecneyeHne peaan3aluy NporpaMmbl

Hns  peanuzanuu  TPOrpaMMbl  JAUCIUIUIMHBL  OMOMMOTeUHBIH (GOHA 00pa3oBaTeIbHON
OpraHu3aly JOJDKEH HMETh IeYaTHble W/WIM DJEKTPOHHblE YYEOHHKH M pa3paOoTaHHBIE B
KOMIUIEKTE C HMMM Yy4yeOHble MOcoOus (IpH HAIWYUM), JOMYLIEHHBbIE K HCIOJIb30BAHUIO MpPU
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peanu3ani  00pa3oBaTENbHBIX MPOTPaMM  CpelHEro  MpoecCHOHATBLHOrO  00pa3oBaHMA,
peanu3yeMbIX Ha 0a3e OCHOBHOTO OOIIero oopa3oBaHus.
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KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA
OBIIIEOBPA3OBATEJBHOMN JUCHUILINHBI

KoHTposib M omeHKa pe3yJbTaTOB OCBOCHUA OOIIe00pa30BaTEIbHON AUCHUILIMHBI

PaCKpBIBAIOTCS Yepe3 JUCHUIUIMHAPHBIE PE3yJIbTaThl, HAllPaBJICHHbIE HAa (YOPMUPOBAHHE OOIINX

U Tpo(pecCHOHANBHBIX KOMIIETEHIIMH 110 pa3jesiaM U TeMaM COJIepKaHus yueOHOro MaTepuaa.

Oomasi/mpodeccuoHaibHast
KOMIIEeTeHUsI

Paszgen/Tema

Tun OLEHOYHBIX

MepOonpusiTUS

OK 01. Beibupats crmocoObl
peleHus 3aj1a4
npoeCCHOHATLHON
JESITeTbHOCTH TPUMEHHUTEITBHO
K Pa3JInYHBIM KOHTCKCTaM

Temer 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,
9.4I1-0/c, 9.5I1-o/c, 10.1,
10.2, 10.3I1-o/c, 11.111-0/c

OO6cyxaeHue 1o Bonpocam
JCKIUH

Pazpabotka rimoccapus
3aroMHEeHUE  CPAaBHUTEIBHBIX
TabIIuUIL

TectupoBanue

VYeTHBII onpoc

JIUKTaHT Ha UCMHOJb30BaHUE
apryMEHTOB, OHOJOTHYECKOU
TEPMHHOJIOTHH U CUMBOJIUKH
NunuBuayanpHas
camocTosTeNbHas padoTa
IIpencraBnenue  pe3ysbTaTOB
MPAaKTHYECKUX paboT
KoHnTposiabHbie paboThl

3aiuTa TBOpUECKUX paboT

3amura WHIMBUAYTHHBIX
MIPOEKTOB
Brinonuenue 3aJIaHUN

HpOMe)ICYTO‘IHOﬁ aTTCCTallnun

OK 02. Ucnome3oBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHnBaeMast TUCKYCCHS IO

COBPEMEHHBIE cpeacrea | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | BoIpocaM JICKLUK

IIOHCKa, aHaJIn3a 7. 3’ 8.1 , 8.2, 9.1-9. 3’ P213pa60TKa MEHTaIbHOU

u bop MHTEPNIPETALAN |  ATT o/c 9 5TT-o/c, 10.1, ]I;apTZI B éVII/IHeI/I rsgnnax

uHpopmaIuy, BITTOJTHEHHE U 3aIUTa

u UH(POPMAIMOHHBIE 10.2, 10.311-0/c, 11.111-0/c 71a00paTOpHBIX PaboOT

TEXHOJIOTUU JUTSI BBITIOJTHEHUS [IpencraBienne  pe3ysbTaTOB

3a1a4 npogeccuoHaIbHON NPaKTUYECKUX paboT

JeATeTbHOCTH [IpencraBnenne yCTHBIX
COOOIIEHUH C Mpe3eHTaluen,
MIOJITOTOBJICHHBIX 110 TIEPEYHIO
UCTOYHHKOB,
PEKOMEHTOBaHHBIX
npernoaBaTeaeM

OK 04. Dddexrurno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxeHune 10 BOIPOCcaM

B3aHMOHCﬁCTBOBaTB n pa6OTaTL
B KOJIZICKTUBE U KOMaH/C

4.3,5.1-54,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,

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

IIpencraBnenue  pe3ybTaToOB
IPaKTUYECKUX paboT

3ammra TBOpUECKUX paboT
3ammra VH/IMBUy aJIbHBIX
IIPOEKTOB

OK 07. ConelicTBOBaTh
COXPaHECHUIO OKpYKaroIen
Cpelbl, pecypcocOepesKeHuIo,
IPUMEHSTh 3HAHUS
00  M3MEHEeHUM  KJIMMara,
HIPUHLUIIBI OepexKITUBOTO
Mpou3BOACTBA,  3(P(HEKTUBHO
JICHCTBOBATH

B Up €3BbIYalHBIX CUTyaluAax

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-43,5.1-5.4,6.1-6.3, 7.1-
73, 8.1, 82, 9.1-93,
9.411-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3I1-o/c, 11.1IT-0/c

OO6cysxaeHue 1o Borpocam
JEKIUU

Pazpabotka rioccapus
3aIll0JIHEHUE ~ CPAaBHUTEIbHBIX
Ta0JIAL

TectupoBanue

YcTHBIN onpoc

JIMKTaHT Ha UCIOJIB30BAaHUE
apryMeHTOB,  OHOJIOTHYECKON
TEPMHUHOJIOIMH U CUMBOJIUKH
NupuBuayanbHas
camocCTosITeNIbHas padoTa
[IpeacraBienue  pe3ysbTaToB
IPAKTUYECKUX padboT
KonTponbHble paboThl

3ammTa TBOpYECKUX paboT
3amura MHJIUBUTy aJIbHBIX
IIPOEKTOB

Brinonnenue 3aganuit
IPOMEKYTOUHOM aTTecTaluu
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1. ®enepanbHblii 3ak0H OT 29.12.2012 No273-D3 «O6 obpazoannu B Poccuiickoit denepanumy.
2. Ilpuka3z Muno6puayku Poccun ot 17.05.2012 Ne 413 «O06 yTBepxkaeHuM GeaepaabHOTO
rOCyIapCTBEHHOT0 00pa30BaTEIIFHOTO CTAHIAPTA CPEeIHEro (TIOJTHOT0) 00IIeT0 00pa30BaAHUY.
3. IIpukaz Munob6puayku Poccuu ot 29.12.2014 Ne 1645 «O BHecenuu uzmenenui B [Ipuka3
MunucrepctBa o6pasoBanus u Hayku Poccuiickoit denepanuu ot 17.05.2012 Ne 413 “O06
YTBEPKACHUH (pellepabHOTO rOCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa CPEIHETO
(mosHOTO) 0011IETO 00pa30BAHUS .
4. Tlucemo JlemapTamMeHTa rocyJapCTBEHHOH NOJUTHKU B cepe MOArOTOBKH padouyuX KajJpoB U
JITO Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «PekoMeHaIiu 1mo OpraHu3aiyy Mmoryve-
HUS CPEIHEro 00IIero o0pa3oBaHus B Mpeeiiax OCBOCHUS 00pa30BaTENIbHBIX MPOTPAMM CPEIHETO
npodeccHOHaTBLHOr0 00pa3oBaHus Ha 6a3e OCHOBHOTO O0IETro 00pa3oBaHMs C yUeTOM TpeOOBaHUI
denepanbHBIX TOCYJAPCTBEHHBIX O0Pa30BaTEIbHBIX CTAHAAPTOB M TOJYy4YyaeMOW MPOQEcCHH WU
CHELHATbHOCTH CPEAHEro NpoPecCHOHaTbHOI0 00pa30BaHUMY.
buonorus: B 2 1./ mox pen. H. B. Speiruna. — M., 2010.
Bbuonorus: pykoBoACTBO K MPaKTUYECKUM 3aHATUAM / o pea. B. B. Mapkunoit. — M., 2010.
Hapsun Y. Counnenusa. — T. 3. — M., 1939.
Hapsun Y.Ilpoucxoxaenue sugo. — M., 2006.
. KobGwutsaackuit B. A. ®unocodus SKoI0Tun: KpaTkui Kypc: yued.mocooue s By30B. — M.,
2010.
10.0OpnoBa 3. A. McTopus aHTPONOJIOTMUECKUX YUYSHHUN: yueOHUK 1711 By30B. — M., 2010.
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IlexoB A. II. buonorus, reneruka u napasurosorus. — M., 2010.
11.Ye6smmie H. B., I'punesa I'. I'. buonorus. — M., 2010.

HNuTepHeT-pecypcsl
www. sbio. info(Bcs 6uonorus. CoBpeMenHasi OMONOTHsI, CTaThH, HOBOCTU, OMOIHOTEKA). WWW.
window. edu. ru(Ennnoe okHO focTyna k 06pazoBaTenbHbIM pecypcaM MHTepHeTa no 61o-10THH).
www.5ballov. ru/test(Tect 11t aOUTYpHUEHTOB MO BCeMY IIKOJIBHOMY KypCy OUOJIOTHH). WWW.
vspu. ac. ru/deold/bio/bio. htm(TenexkoMMyHUKAIIMOHHBIE BUKTOPUHBI IO OMOJIOTUH — DKOJIOTHH
Ha cepBepe BopoHekckoro yHuBepcuTeTa).
www. biology. ru(buomnorus B OTkpsiToOM KoJutemke. CaliT COEPKUT AIIEKTPOHHBIN YU4EOHUK 110
o6uonorun, On-linerecTsr).
www.informika.ru(9aekTpoHHBIH yueOHUK, OONBIION CITMCOK MHTEPHET-PECYPCOB).
www.nrc.edu.ru(brnonornueckas kapTuHa Mupa.Pa3gen komnploTepHOTrO yueObHmKa, pazpado-
TaHHOTO B MOCKOBCKOM TOCY/IapCTBEHHOM OTKPBITOM YHUBEpCUTETE). Www. nature. ok. ru(Pemakue
Y HcUe3arolne )XMBOTHbIE Poccnn — npoekT Jkosoruyeckoro nenrpa MI'Y um. M. B.
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JlomonocoBa).

www. kozlenkoa. narod. ru(/{ns Tex, KTO yUYUTCS CaM U YYUT JPYTUX; OYHO U AUCTAHIIMOHHO,
OMOJIOTUM, XUMHUH, IPYTUM IIPEAMETAM ).

www. schoolcity. by(buosiorust B Borpocax 1 OTBETax).

www. bril2002. narod. ru(buonorust mist mkonpHUKOB. KpaTkas, KOMIakTHas, HO JOCTaTOYHO

noipoOHast mHpopmaIus mo pazaenam: «O0mas ouonorus», «botanukay, «3o0norusy, «Heno-
BEK»).
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