MKOY "MapwmblxaHcKas cpeHsist 001eoopazoBareiabHas nKosia"

Cogetckoro paiiona Kypckoii o61actu

[NPUHATO YTBEPX/IEHO
[1€1arOrHYECKUM COBETOM [Tpuxazom MKOVY «MapwmblkaHCKasi CpeaHsis
ot «30» aBrycra 2023 roga o0uieoOpa3oBaTebHas IIKOJIa

poTokoJI Ne 1

Coserckoro paiiona Kypckoit o6nactu
Ne 2-125 ot 30 aBrycra 2023 T.

JupexTop MIKOJIBI E.A. AtaHoBa
OOKYMEHT NOANNCAH
BNEKTPOHHOW NOAMUCHLIO

Ceptudomkat: 00FC02514C077A51622C28D3FAEA962264
Bnapeneu: AtaHoBa EneHa AHaTtonbeBHa
[LencteuteneH: ¢ 09.08.2023 ao 01.11.2024

PABOYASA ITPOTPAMMA
CPEJHEI'O OBHIEI'O OBPA3OBAHUA
yueOHOro IpeMeTa
«buomorusa»

(10-11 xmacc)

ba3oBbIil ypOBEHB

moc.uM.JIennna 2023



HOACHUTEJIBHAA 3AIINCKA

[Tpu pazpaboTke MporpaMMsbl M0 OUOJIOTHH TEOPETHIECKYIO OCHOBY JUTSI ONIPEACTICHISI TI0X0/I0B
K (opmupoBaHHIO coaepxkaHUS ydeOHOTo mpenMera «bHONOTHS» COCTAaBUIM: KOHIENTYaIbHBIC
nosioxernst ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€NIEH, COAEpKaHUs, pe3yabTaToB O0y4eHUs U
TpeOOBaHUN K YPOBHIO TOJIOTOBKH BBIITYCKHHUKOB, IOJIOXKEHHS OO0 OOMUX MENSX W TPUHIUIAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSTHHE CHCTEMBI CpeaHero oomero oopasosanus B Poccuiickoit
Ddenepanun, a TaKKe MOJOKEHUS O crienupuke Onoorun, e€ 3HaYCHUH B MMO3HAHUY KUBOUW TIPUPOIBI
1 oOecredyeHnr CYIIeCTBOBAHMS 4YeloBedeckoro ooOmecTBa. COrIACHO HAa3BAaHHBIM IOJIOKEHUSIM,
OTIpe/ICIICHbI OCHOBHBIC (DYHKIIUU MTPOTPAMMEI 110 OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmma mo Ouosioruu AaéT MpeAcTaBICHUE O IeNAX, 00 oOmel crpateruu 00ydeHUS,
BOCITUTAHWS M Pa3BUTHs OOyUJAIONIUXCS CPEJICTBAMU y4eOHOTro mpeaMera «bHonorusy, ompeneser
00s13aTeIbHOE TIPEAMETHOE COJIEpP)KaHHUE, €r0 CTPYKTYPY, PACIpEelesieHHe MO paszieiaM U TeMawm,
PEKOMEHIYEMYIO TTOCIICIOBATSIIBHOCTh H3YICHHSI YIeOHOTO MaTepraia ¢ y4ETOM MEXIPEJIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3C€H, JIOTUKH 00pa30BaTEILHOTO TIPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00yJaronuxcs.

B mporpamMMe mo OMOJIOTHH TaKKe YYUTHIBAIOTCS TPEOOBAHMS K TUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM W TIPEIMETHBIM pe3yibTaTaM oOydeHHS B (OPMHUPOBAHWM OCHOBHBIX BHJIOB
y4eOHO-TT03HABATEIIBHON JIEATETLHOCTH/YUEOHBIX JEUCTBUN 00YJAIOITUXCSI TI0O OCBOSHUIO COJIEPIKAHMS
O6uo0rnuYeckoro oopazoBaHusl.

B nporpamme mo Ouonorum (10-11 kmaccel, 0a30BBIf YpPOBEHb) pEaNNM30BAH MPUHIUI
MIPEEMCTBCHHOCTH B M3YYCHUN OHMOJIOTHH, OJlarojaps 9YeMy B HEW MPOCMATPUBACTCS HAIIPABJICHHOCTH
Ha pa3BUTHE 3HAHWH, CBS3aHHBIX C (OPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
LIEHHOCTHBIX OPHEHTALUNA JIMYHOCTH, SKOJOTMYECKOTO MBIIIJICHUS, MPEICTaBICHUA O 3J0POBOM
o0pase XM3HU W OCPEKHBIM OTHOIICHHEM K OKpYyKaromieil npupomHoit cpene. [lostomy Hapsay ¢
M3y4YeHHEeM O0I1e0MOIOTHYECKIX TEOPHid, a TAK)Ke 3HAHUI O CTPOCHMH >KUBBIX CHUCTEM Pa3HOTO paHra
U CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX MPOIECCOB B IporpamMme MO OHUOJIOTHM YIEIEHO
BHMMAaHHE UCMOJIb30BAHUIO MOJTYYEHHBIX 3HAHUN B TIOBCETHEBHOM U3HU JJISl PEIIeHUs MPUKIIATHBIX
3a/a4, B TOM 4Hciie: Tpo(UIaKTUKN HACIEICTBEHHBIX 3a00J€BaHUI YeIoBeKa, METUKO-TeHETHUECKOTO
KOHCYJIbTUPOBAaHUSA, OOOCHOBAHUS HSKOJOTHYECKH I[€JIeCO00pa3HOro IMOBEICHHUS B OKpYKarolen
MPUPOJHON cpele, aHalIM3a BIUSHUS XO3AWCTBEHHOM JESATENbHOCTH 4YeJOBEKa Ha COCTOSHHE
MPUPOJHBIX U HCKYCCTBEHHBIX JKOCHUCTEM. YCHUJICHHE BHUMAHMS K NPUKIATHONW HANpaBIEHHOCTH
yueOHOro mnpeamera «buonorus» NPOAMKTOBAHO HEOOXOJAMMOCTBIO OOECHEeUeHHUs YCIOBUN s
pelleHus OJHOW W3 aKTyaJdbHBIX 3aJad IIKOJIBHOIO OHOJIOTHUYECKOro oOpa3oBaHHs, KOTOpas
npenmnosaraeT (GopMupoBaHHE Yy OOYyYaIOUIMXCA CHOCOOHOCTH aJanTUPOBAThCSl K H3MEHEHUSIM
JMHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHe cpeaHero oOmero o0pa3oBaHUs 3aHMMaeT BakHoe MecTo. OnHa
obecrnieunBaeT (popMHUpoBaHUE Y 00YUYAIOIINXCS MTPEICTABICHUI O HAyYHOU KapTHHE MUPA, PACIIUPSIET
1 00001IaeT 3HAHUS O KUBOW MpUPOJIE, €€ OTVIMYUTENbHBIX MIPU3HAKAX — YPOBHEBOI OpraHu3aluu 1
SBOJIIOIMH, CO3JaéT YCIOBUS JJsi: TIO3HAHUS 3aKOHOB JKMBOW TMPUPOIBI, (POPMUPOBAHUS
(GYHKIIMOHATBHOM TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO U 0€30MacHOro o0pasza >KU3HU, IKOJOTHYECKOTO
MBIIILJIEHHS, [IGHHOCTHOTO OTHOIIICHUS K KUBOU MPHUPOJE U YETOBEKY.

Bonpiioe 3HaueHrne OHOJOTHUS MMEET TakXKe AJS PElISHUS BOCIUTATENbHBIX W PAa3BUBAIOIIUX
3ama4 cpegHero oOmiero oOpa3oBaHHs, colUanu3aluu oOydarommuxcs. M3ydeHue Ouonoruu
obecrieunBaeT ycioBHS A (GOPMUPOBAHUS  HMHTEIUIEKTYalbHBIX, KOMMYHHUKAIIMOHHBIX U
MH(OPMAIIMOHHBIX HABBIKOB, SCTETHUYECKON KYIbTYphl, CIOCOOCTBYET MHTETpaliil OMOJOTHYECKHX
3HAHMHA C TPEACTABICHUSMHU M3 JPYrHMX Y4eOHBIX MPEIMETOB, B YACTHOCTH, (DU3HKH, XUMHH W
reorpaduu. HazBaHHbIe TIOJOXKEHUS O MpeIHA3HAYeHUH Y4eOHOTro mpeamera «bronorus» cocTaBuiv
OCHOBY [UIsl OIpEAeTeHHs] TMOJXOJ0B K OTOOpPY H CTPYKTYPHPOBAaHUIO €ro COJEpKaHus,
MPEJICTaBICHHOTO B MIpOrpaMMe 1o OHMOJIOTHH.

Otb6op conepxkanusi yuebHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUK KYJIBTYPOCOOOPAa3HOTO TMOJAX0Ja, B COOTBETCTBHH C KOTOPHIM OOYYaIOLIUECS TOJIKHBI



OCBOWTH 3HAHWS M YMEHHUSA, 3HAUYUMBIC i1 (QOPMHPOBAHUS OOIIEH KyIbTYphl, ONPEACITSIONINE
aJIeKBaTHOE TIOBEJICHWE UYEJIOBEKAa B OKpYXKalOlIed NPUPOJHONW cpele, BOCTpeOOBaHHBIE B
MMOBCETHEBHON JKM3HU M MPAKTHYECKOW pestenbHOCcTH. Oco0oe MEecTo B ITOW CHCTEME 3HAHUU
3aHUMAIOT 3JIEMEHTBI COJCPIKAHUsA, KOTOPHIE CIIY>KaT OCHOBOHM JIsi (JOPMUPOBAHUS MPEICTABICHUHA O
COBPEMEHHOUW €CTECTBEHHO-HAYyYHOW KapTHHE MHpPa M IEHHOCTHBIX OPHEHTAIUSX JIMYHOCTH,
CIIOCOOCTBYIONIUX T'yMaHU3AIMHA OUOJIOTHIECKOTO 00pa30BaHUsI.

CTpyKkTypupOoBaHHE COJCpKaHUs Y4eOHOro wmaTepuaja B MpPOrpaMMe [0 OHOJOTUH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAUYCHUS 3HAHUM 00 OTIIMYUTEIBHBIX OCOOEHHOCTSIX KHUBOU
MPUPOJIBI, O €€ YPOBHEBOM OpPraHU3aIMH U SBOJIIOIMH. B COOTBETCTBUY C 3TUM B CTPYKTYpE YIeOHOTO
npeamera «buoJOTHSY BBIAENCHBI CIEAYIONIUE COJEp)KaTeNbHbIe JHHHUU: «BHOJOTHS Kak Hayka.
Metonel HaydHOTro TO3HaHHS», «Kilerka Kkak Ouosormdeckas cucrema», «OpraHusm Kak
Oouosnoruyeckas cucreMma», «CucreMa U MHOTOOOpa3sue OpraHMYecKOro MUpPay, «IBOJIONUS >KMBOU
MPUPOBD), «IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Lenp w3ydeHuss ydeOHOro mpenmera «buosorus» Ha 0a30BOM YpOBHE — OBJIAJCHUE
00yJaIONTUMUCS 3HAHHMSIMH O CTPYKTYPHO-(DYHKIIMOHAILHOW OpPraHM3allMH JKUBBIX CHCTEM Pa3HOTO
paHra W MpUOOpPETeHHe YMEHH WCIOJIb30BaTh 3TH 3HAHUS JUISI TPAMOTHBIX JIECHCTBUI B OTHOIIICHHUH
00BEKTOB JKMBOW TIPUPOJIBI M PEIICHUS PA3IMIHBIX KU3HEHHBIX TTPOOJIEM.

JlocTiokeHWe TenM M3ydeHus ydeOHoro mpeamera «buwonorms» Ha 0a30BOM  ypOBHE
o0ecrieunBaeTCsl peIICHUEM CIIEIYIONUX 3a7ay:

OCBOEHHE OOYYAIOUIMMHUCS CHCTEMBI 3HAHHWHA O OMOJOTHYECKHX TEOPHUSX, YUEHHSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIOTe3aX, MpaBUIaX, CIyXKaIIUX OCHOBOW sl (OPMHPOBAHUS TIPEICTABICHUH O
€CTeCTBEHHO-HAYYHOW KapTWHE MHpPa, O METOJaX HAYYHOTO IMMO3HAHHS, CTPOCHUH, MHOTOOOpa3HH |
OCOOCHHOCTSIX JKHMBBIX CHCTEM pPa3HOTO YPOBHS OpraHW3allMH, BBIIAOIMIUXCS OTKPBITHIX U
COBPEMEHHBIX UCCIICOBAHUAX B OMOJIOTHH;

dbopMupoBaHue y OOydalOUIMXCS T103HABATENbHBIX, MHTEUIEKTYaJlbHBIX M TBOPYECKHX
CIOCOOHOCTEH B Mpoliecce aHaIKu3a JaHHBIX O MyTAX pa3BUTHs B OMOJIOTUH HAYYHBIX B3IJISIOB, HAEH U
MOAX0JI0B K U3YYEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluy;

CTAaHOBJICHHE Yy OOydaromuxcsi oOmeld KyJIbTyphl, (DYHKIIMOHAILHON TPaMOTHOCTH, Pa3BUTHE
YMEHHUI OOBSCHATH M OILICHHWBATH SIBJICHUS OKPY)KAIOIIET0 MHUpa XUBOM MPUPOJbl Ha OCHOBAHUU
3HAHUM U OIBITA, MOJYYEHHBIX PU U3YYEHUU OHOJIOTHUH;

(dbopmupoBaHHe y 00y4arOIIUXCsl YMEHUN HILTIOCTPUPOBATh 3HAaUCHHE OMOJIOTMYECKUX 3HAHUH B
MPAKTUYECKON JIEATEIIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTUH U
arpoOHOTEXHOJIOTUH;

BOCIIUTaHHE YOSKJIEHHOCTH B BO3MOXKHOCTU TO3HAHUSA YEJIOBEKOM >KHUBOIM MPHUPOBI,
HE0OX0IMMOCTH OEpe’KHOTr0 OTHOIICHUS K HEeH, COONIOACHUS 3TUYECKHMX HOPM IpHU MPOBEACHUU
OMOJIOTMYECKUX HCCIIE0BAHUN;

OCO3HAHHE IIEHHOCTU OWOJOTMYECKUX 3HAHHWKM [UIs TOBBIIICHUS YPOBHS HSKOJOTHYECKOU
KYJIBTYpBI, 7151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

MpUMEHEHHE TNPUOOPETEHHBIX 3HAHUH U YMEHUH B TIOBCEIHEBHOM KHM3HU U1 OLICHKH
MOCJIEJICTBUI CBOEH JEATENHHOCTH MO0 OTHOIICHHUIO K OKPYKAIoIIel cpeie, COOCTBEHHOMY 3/I0POBBIO,
000CcHOBaHHE U cOOJIOIEHHE Mep TTPO(PHIIAKTHKY 3a001CBaHU.

B cucreme cpennero oOmiero oOpaszoBanusi «buonorus», mzydaemas Ha 0a30BOM YpOBHE,
ABIAETCA O00s3aTeTbHBIM y4YEOHBIM TPEIMETOM, BXOMSIIMM B COCTaB MpeIMEeTHOW oO0nactu
«EcTecTBeHHO-HAy4YHBIE TTPEIMETHDY.

s u3ydenust Ouosiorud Ha 0a30BOM ypOBHE CpeaHero odmiero oOpa3oBaHHUS OTBOAUTCA 68
gacoB: B 10 kiacce — 34 gaca (1 yac B Henento), B 11 kacce — 34 gaca (1 yac B Heemio).

CBSI3b C PABOYEHM ITPOT'PAMMOM BOCIIUTAHUS IIKOJIBI
Peanmauml negarortyeCKnuMun pa6OTHI/IKaMI/I BOCIIMTATCIBHOI'O IIOTCHIIHaJia ypOKOB
BMOJIOI'MU npeanonaraeT caeayrouiee:



- YCTaHOBJICHHE JIOBEPUTEIBHBIX OTHOIICHUH MEXAYy TNeJaroruiecKuM pabOTHUKOM |
00y4aromuMucCs, CIOCOOCTBYIONUMX MO3UTHUBHOMY BOCIPHUSTHIO OOydYalOmIMMHUCSA TpeOOBAaHUN H
npocsd TMenarornyeckoro pabOTHHKA, TMPHUBICYECHUIO HMX BHUMAHHUS K OOCYXJaeMOW Ha Ypoke
nH(bOpMaINHY, AKTUBU3ALINY TIO3HABATEILHON 1S TENbHOCTH;

- moOyxJeHne oOydaromMxcs COOM0JaTh Ha YpPOKe OOUICTIPUHATHIE HOPMBI TOBEICHUS,
npaBuiga  OOWmEHWAs €O  crapmuMy  (TMIEJarorM4ecKuMU  pa0OTHUKaMH) ¥ CBEPCTHUKAMHU
(0OyJarommuMuCs ), TPUHIUILI YIeOHOW TUCIMIUIMHBI U CAMOOPTraHU3aIlnH;

- NpPUBJIEUYECHUE BHUMAaHHUS OOY4YalOIMXCS K LIEHHOCTHOMY acCIIeKTy M3y4aeMbIX Ha YypoKax
SBJICHHUH, OpraHu3anus X padoThl C MOJYy4aeMOW Ha ypOKe COIHAIBbHO 3HAYUMOW HMH(pOpManmen —
WHUIIMUPOBAHUE €€ OOCYKICHHS, BBICKAa3bIBaHUS OOYUYAIOIIMMHUCS CBOETO MHEHHUS 10 €€ IOBOY,
BBIPAOOTKM CBOETO K HEW OTHOLICHHUS;

- HCIOJIb30BaHME BOCHHUTATEIbHBIX BO3MOXHOCTEH COJEp)KaHUs y4eOHOro NpeaMeTa yepes
JEMOHCTpAIMI0 00yJarolMMCsl IPUMEPOB OTBETCTBEHHOT'O, TPaKJaHCKOTO MOBEICHMUS, MPOSIBICHUS
YEJIOBEKOJIFOOHS M 10OpOCEPACUYHOCTH, Yepe3 MoJA00P COOTBETCTBYIOIIUX TEKCTOB JJIs UTCHUS, 3a/1a4
JUIS pellieHus, IPOOJIEMHBIX CUTYyallMi JUIsl 0OCYKIEHUSI B KJIacce;

- IpUMEHEHUE Ha YPOKE MHTEPAKTUBHBIX (hOpM pabOThl ¢ 00YyYaIOIUMUCS: HHTEIIIEKTYaIbHBIX
UTp, CTUMYJUPYIOLIMX O3HABATEIbHYI0 MOTHBALMIO OOy4aroUIuXcs; AUJAKTUYECKOTO Tearpa, IJe
MOJIyY€HHBbIE HAa YpOKE 3HAHUS OOBITPBHIBAIOTCS B TeaTpalbHBIX MOCTAHOBKAX; JAUCKYCCUH, KOTOpBIE
IaroT OOy4aromuMcsT BO3MOXKHOCTh TNPUOOPECTH OMBIT BEACHHUS KOHCTPYKTUBHOIO JHAaJora;
IpyNIoBoi paboThl UM paboThl B Mapax, KOTOpble ydaT KOMaHJHOW paboTe M B3aWMOJIEHCTBUIO C
JIPYTUMHU IETHMU;

- BKJIIOYEHHME B YPOK MIPOBBIX MPOLEAYP, KOTOpPbIE MOMOTAIOT MOJAEpKaTb MOTHBAILIUIO
oOyyaronuxcs K IMOJYYEHHUIO 3HAHUM, HAJIaXXUBAHHUIO MO3UTHUBHBIX MEXJINYHOCTHBIX OTHOIIEHWH B
KJ1acce, IOMOTaloT YCTaHOBJICHUIO 100poXKeIaTeabHON atMocdepbl BO BpeMsl ypOKa;

- OpraHm3anus IeQpcTBa MOTHBUPOBAHHBIX U 3PYIAMPOBAHHBIX OOY4YarOIIMXCS Haa HX
HEYCIEBAIOIUMHU OJHOKIACCHUKAaMH, TAIOIIEro MM COLMAIBbHO 3HAYMMBIN ONBIT COTPYAHHUYECTBA U
B3aHMHOM TTOMOIIIH;

- MHMLIMUPOBAHUE U MOJAJEPIKKA UCCIENI0BATEIbCKON NEATEIbHOCTH O0YYaIOLIUXCS B paMKax
peanu3any UMM HMHIUMBUAYAJIbHBIX M TPYNIOBBIX HCCIEA0BATEIbCKUX IPOEKTOB, 4YTO JACT
00y4aromuMcsi BO3MOKHOCTb TPHOOPECTH HAaBBIKU CAMOCTOSITEJIBHOTO PEIIEHUs] TEOPETUYECKOMN
po0JIeMbl, TeHEPUPOBAHUS U 0(POPMIIEHHSI COOCTBEHHBIX UIEH, YBAXKUTEIHHOIO OTHOLIECHUS K YyXUM
uaesM, opopMIIeHHbIM B paboTax JPYrux UccleAoBaTeNel, HaBbIK MyOJIMYHOTO BBICTYIUICHUS MEpes
ayIUTOpUEH, apryMEHTHPOBAHUS U OTCTAUBAHUS CBOEH TOUKU 3pEHUS.

PesynpraThl eauHCTBAa y4eOHOW M BOCHHUTATENBHOM JEATENBHOCTH OTPaKE€Hbl B pasfeie
paboueli mporpammbsl «JIMYHOCTHBIE pPE3yNbTaThl M3ydeHHUs ydeOHoro mnpeamera «buonorus» Ha
YPOBHE OCHOBHOTI'O O0ILIEro 00pa30BaHMsD».



COJEP)KAHUE OBYYEHUA
10 KUIIACC

Tema 1. buosiorusi Kak Hayka.

buomornss kak Hayka. CBs3p OHOJOTHHM C OOIIECTBEHHBIMH, TEXHHYECKUMH W APYTrHMH
€CTCCTBCHHBIMU Haykamu, (uimocoduel, STUKOH, OICTCTHKOW U TmpaBoM. Ponb Owonoruu B
(hopMUpPOBaHUN COBPEMEHHOW HAYyYHOH KapTHHBI Mupa. CucTemMa OHOIOTUYECKHX HaYK.

Metopl TO3HAHMSI >KMBOW MNpUPOIbl (HAOMIOJEHUE, SKCIEPUMEHT, ONMCAHUE, W3MEpPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbsuos, [x. Yorcon u ®@. Kpuk.

Tabmuis! u cxeMbl: «MeTo bl TO3HAHUS )KUBON TPUPOJIBD).

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

[Ipaktnueckas paboraNe 1. «Vcmonp3oBaHue pa3lIMUYHBIX METOJOB MpPH  HU3YHYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

XKusble cuctemsl (0MOCHUCTEMBI) KaK MpeaIMeT n3ydeHus Onosorun. OTiInYne KUBBIX CUCTEM OT
HEOpPraHW4YeCKOW MPUPOIbI.

CpoiicTBa OHocHcTEM U UX pa3HOoOpasue. YPOBHU OpraHU3alluu OMOCUCTEM: MOJIEKYISIPHBIH,

KJIETOYHBIH, TKaHEBHIH, OpraHU3MEHHBIH, MOMYJIAIIMOHHO -BUJOBOM, 3KOCHCTEMHBIHN
(6buoreoneHoTHYECKUH ), OMOC(EPHBIH.
JdemoncTpaumnu:

Tabmuib! 1 cxembl: «OCHOBHBIE MPU3HAKH KU3HIY, «YPOBHU OPraHu3aIluy )KHBOM MPUPOIBD».

O6opynoBanue: moaens Mosiekyasl JJHK.

Tema 3. XuMuYecKHUil COCTAaB U CTPOCHUE KJIETKH.

XHWMHUYECKUH COCTaB KJIETKU. XMMHUUYECKHE 3JIEMEHTBI: MAKPO3JIEMEHTHI, MUKPOJIEMEHTHI. Bosa
Y MUHEpaJIbHbIE BEIIECTBA.

OyHKIMU BOJBI U MUHEpAIbHBIX BELIECTB B KiieTke. [loanep:kanue ocMoTHUecKkoro OanaHca.

benku. CocrtaB u ctpoeHue OeIKOB. AMUHOKHCIOTHI — MOHOMEpbl OenkoB. HezameHumble u
3aMEHHUMbIE aMHHOKUCIOTHI. AMUHOKUCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI MOJEKYIbI
(mepBuyHasi, BTOpUYHAs, TPETUYHAs U YETBEPTHUYHAS CTPYKTypa). XHMMHUYECKHUE CBOMCTBA OENKOB.
buonorndeckue GyHKIIMU OCITKOB.

®epMeHThl — Ouosoruueckue karamuzaTtopbl. CTpoeHue QepMeHTa: aKTUBHBIM LIEHTD,
cyOctpatHas cneuuduuHocTtb. Kodepmentsl. Buramunbl. Otianuus GepMEHTOB OT HEOPraHUYECKHX
KaTaJin3aTopOB.

VYrneBoapl: MOHOcaxapuibl (TJIIOKO3a, pubo3a M Je30Kkcupu0o03a), nucaxapuiabl (caxaposa,
JIAKTO03a) U MOoJIUCaXapuabl (Kpaxmall, TIIMKOTeH, LeI0n03a). buonornueckue GyHKIUH YTIeBOIOB.

Jlunuaer: Tpurnuuepunsl, dochomunuasl, crepousasl. ['uapodunsHo-ruapodoOHBIE CBOKCTBA.
buonornueckue Qynxiuu nununoB. CpaBHEHHE YIIeBOJOB, OETKOB W JIMIUJIOB KaK HMCTOUYHUKOB
SHEPrUH.

Hyxneunnosbsie kucinorsl: JJHK m PHK. Hykneotuabl — MOHOMEpPBI HYKJIEMHOBBIX KHCIOT.
Crpoenue u ¢pynkuu JJHK. Crpoenne u pynkunn PHK. Bunst PHK. AT®: ctpoenue u pyHkuuu.

[uTonorus — Hayka o kietke. Knetounas teopust — mpuMep B3auMoJIeHcTBUS uiel U (HakToB B
Hay4YHOM MO3HAaHWU. MeToabl U3y4EHUSI KIIETKH.

Knetka kak mnenoctHas skuBas cuctema. OOmivie MpHU3HAKK KJIETOK: 3aMKHYyTas Hapy>KHas
MeMOpana, mojekynsl JJHK kak reneTnueckuii anmapar, cucteMa CUHTe3a Oeka.

Tunmbr  kieTok: dykapuoThyeckas U mpokapuoTuueckas. (OcCoOEHHOCTH  CTPOCHHS
npoKapuoTHUecKor KieTku. Kierounas crtenka Oaxtepuil. CTpoeHHe 3yKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIILHOM, )KUBOTHOM U TPUOHOM KIIETKH.



[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAs CTEHKA, TJHMKOKAJIUKC, WX (YHKIUH.
[Tna3marnyeckass wmemOpana, e cBoiictBa u ¢yHkuuu. LluToruiasma u  e€  opraHouppl.
OnnomemOpanuble opranougsl kinetku: OIIC, ammapatr [ombmku, mmzocomsbl. [lomyaBTOHOMHBIE
OpraHoufibl KJIETKU: MHUTOXOHIpUH, IuacTuabl. [IpoucxoxkaeHrne MUTOXOHApPUM M IuacTul. Bunuel
wiactua. HememOpanHble OpraHou/ sl KIETKU: pUOOCOMBI, KIIETOYHBIN LEHTP, HEHTPHOIH, PECHUYKH,
Kryruk. OyHKIMHM OPraHOUI0B KIIETKH. BritoueHus.

Snpo — perymaropHelii 1meHTp kieTkd. CTpoeHHe smpa: siiepHas 000JI0YKa, KapHOIUIa3Ma,
XPOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEmECTB B KIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llIneitnen, P. Bupxos, k. Yorcon, ®@. Kpuk,
M. Vunkunce, P. @panxnun, K. M. bap.

Huarpammsl: «Pacnpenenenre XMuMUYECKUX IEMEHTOB B HEKHMBOU mpupoiey», «Pacnpenenenue
XMUMHMUYECKUX 3JIEMEHTOB B KUBOI MPUPOJEN.

Tabmuis! u cxemsl: «lleproaudeckas Tabnnia XUMHUYECKHUX 3JIEMEHTOBY, «CTpOEHHE MOJIEKYIIbI
BOJbI», «buocunres Oenkay, «CtpoeHue mMojekyiasl Oenkay, «CtpoeHue gpepMmenTa», «HykienHoBble
kuciotel. JIHK», «Ctpoenne moinekynsl AT®», «Ctpoenne sykapuoTHYeCKol KieTkn», «CTpoeHue
KUBOTHOM KJIETKH», «CTpOEHHE PACTUTENIBHON KIETKW», «CTpOEHHE MPOKAPHUOTHYECKON KIIETKW»,
«CTpoeHue sapa KIETKH», «YTIEBOAbD, «JIMIUIbD».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYJOBaHWE [UIsi TIPOBEICHHSI HAOIIOIECHUH,
W3MEPEHUH, SKCIIEPUMEHTOB, MUKPOTIPETIapaThl PaCTUTEIBHBIX, JKUBOTHBIX M OAKTEPUATTbHBIX KJIETOK.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlaGoparopHas pabota Ne 1. «M3ydeHune kataauTHYECKO aKTUBHOCTH (DepMEHTOB (Ha mpuUMepe
aMUJIa3bl WM KaTaiasbl)y.

JlaGopatopnast padota Ne 2. «/3yueHue CTpOCHHS KJIETOK PACTCHHM, )KUBOTHBIX M OaKTEpHid
01 MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpEnapaTax U UX OMHCAHUEY.

Tema 4. ’KuzneneiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WU METaboIM3M. ACCUMWIAIMS (TUIACTUYECKHH OOMEH) W JTUCCUMMIISIIHS
(’HEpreTUYecKuii 0OMEH) — IB€ CTOPOHBI €IMHOTO Tpoiiecca MeTaboam3Ma. Posik 3aKOHOB COXpaHEeHHsI
BEIIECTB U SHEPTUU B IOHUMAaHUU MeTaboIU3Ma.

Tumnbel oOMeHa BemecTB: aBTOTPO(HBINA B TeTepoTpodHBIA. Posb pepMeHTOB B 0OMEHE BEIIECTB
U TIPEBPAICHUH SHEPTUU B KIIETKE.

@®orocunre3. CBeroBas u TeMmHOBas (a3bl ¢orocuHre3a. Peakuunm QorTocunresa.
DddexTuBHOCTL (oTOCHHTE3a. 3HaUeHHE (POTOCHMHTE3a I KU3HM Ha 3emiie. BiusHue ycroBuid
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoIIe OaKkTepun. 3HaYeHNEe XeMOCUHTE3a JUIsl )KU3HU Ha 3eMIie.

DHepretudecknii oOMeH B KieTKe. PaciiernieHue BelecTB, BBIICICHHE M aKKyMYJIHpOBaHUE
SHEPruM B KJIETKE. DTarbl SHepreTHdeckoro ooMena. [ 'mukonus. bpoxkenue u ero Buasl. Kuciaopoanoe
OKHUCJIGHHe, WIU KieTouyHoe jpixanue. OxucnurenbHoe ¢ocopmiupoanue. IPGHEKTUBHOCTH
SHEPreTHYECKOro oOMeHa.

Peakuuu matpuynoro cunresa. ['enernueckas undopmanus u JJHK. Peanuzanms renetndeckoit
uHpopmanuu B kietke. ['eHeTnueckuit koA U ero cBoicTBa. TpaHCKPHUMIIUS — MATPUYHBIN CHHTE3
PHK. Tpancnsmuss — OuocuHTe3 Oenka. Otambel TpaHchsiuu. KoaupoBaHue aMUHOKHUCIOT. Poib
pubocom B OMocHHTE3€ Oernka.

Hexnerounsle ¢opmbl xu3Hu — BUpychl. Vctopust oTkpbiTHs BUpycoB (/[. WM. MBaHOBCKMIA).
Oco0OeHHOCTH CTpOEHHS M KU3HEHHOrO IMKIa BUpycoB. bakrepuocdaru. bonesHum pacteHuid,
KUBOTHBIX M 4YEJIOBEKa, BbI3bIBa€Mble BHpycaMH. Bupyc nmmyHonmedunurta venoBeka (BUY) —
Bo3Oymutens CIIMJla. OOpartHas TpaHCKpUIIUs, peBepraza W uHTerpasa. I[Ipodunaktuka
pacmpocTpaHeHUs: BUPYCHBIX 3a001€BaHHIA.

JdemoHncTpaumnu:

IToptpersl: H. K. Konpuos, /I. Y. UBanosckuii, K. A. Tumupsses.



Tabmumer u cxembl: «Tunbl mutanusy, «Meradoimsmy», «MUTOXOHAPUN», «IHEPTETUUCCKUI
oOmen», «Xnopomnact», «®otocunres», «Ctpoerne JHK», «Ctpoenne u GyHKIIMOHUPOBAHUE TEHAY,
«Cunte3 Oenkay, «I['enermueckuii xom», «Bupyce», «bakrepuodarn», «CTpoeHne M >KU3HEHHBIN
ki Bupyca CIIN/la, 6akrepuodaray, «Permmmkarnus JTHK».

O6opynosanwue: Mmoaenu-anumkanu «Y nsoenue JIHK u tpanckpunimsy, «buocunres 6emkay,
«CTpoeHue KIeTku», Mojienb cTpykTypsl JJHK.

Tema 5. PazMHoOkeHHe U MHIMBUIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsrii 1wk, wiaM SKM3HEHHBIH [WKI Kietkn. MaTtepdaza u wmuros. IIpomeccsr,
nporekamomue B uHTepdasze. Permkanus — peakuus wmatpuuHoro cuHte3a JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIH Ha0Op — KapuOTHIL. JIUIJIOUIHBIA U TallJIOUTHBIA XPOMOCOMHBIE HAOOPBI.
Xpomatusl. LluTonornueckue 0CHOBBI Pa3MHOKEHUS U MHAUBUIYaIbHOTO Pa3BUTHS OPraHU3MOB.

Henenue knetkn — murto3. Craguu mutosa. Ilporeccsl, mpoucxoasiiue Ha pa3HbIX CTAIUSIX
MHTO3a. BHOJIOrHYeCKuil CMBICT MUTO3A.

[Tporpammupyemas TOeIb KIETKH — aromnTo3.

@®opMBl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrojioe U MmosioBoe. Bunapl 0ecrnojoro pa3MHOKEHUS:
JieIeHue HaJBOE, IIOYKOBAHUME OJHO- U MHOIOKJIETOYHBIX, CHOpPOOOpa30BaHME, BETe€TaTUBHOE
pa3MmHoO)keHue. VICKyCcCTBEHHOE KIIOHHPOBAHNE OPTraHU3MOB, €0 3HAYEHHUE IS CEJICKIIUH.

[TonoBoe pazMHOXKEHHE, €r0 OTJIIMYHUS OT OECIOJIOrO.

Meiioz. Craguu meiio3a. [Iporeccsl, mpoucxoasimme Ha CTaausIX Meio3a. [loBeaenre xpomocom
B Meio3e. KpoccuHrosep. bruosnorndeckuii CMbICI M 3HAY€HHE MeH03a.

'amerorenes — mporecc 00pa3oBaHUS MOJIOBBIX KJIETOK Y JKUBOTHBIX. lloJOBBIE >Kemne3bl:
ceMeHHUKH © sudHuKU. OOpa3oBaHWEe W Pa3BUTHE TIOJIOBBIX KIETOK — TraMeT (CrepMaTo3oui,
SHIIeKIIeTKa) — criepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOEHHUS SHULEKIETOK U CIIEpMaTO30UI0B.
OmnonotBopenue. [TapreHorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). DOMOpPHOHAIBLHOE pa3BHTHE (SMOpHOTeHe3). DTarbl
SMOpPHOHAIBHOTO PAa3BUTHUS Y IO3BOHOYHBIX >KMBOTHBIX: ApPOOJEHHE, TracTpy/sius, OpPTraHOTEHE3.
[TocTaomOproHanbHOE pa3BuUTHE. THUMBI MOCTAIMOPUOHAIBHOTO PAa3BUTHUS: MpPSAMOE, HEMpsIMoe
(mmunHOYHOE). BnmsHME cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CHOCOOHBIC BBI3HIBATH
BPOXIEHHBIE YPOJICTBA.

Poct u paszButne pacreHuil. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOCHHUE CEMEHHU, CTaJUuU
pa3BUTHSL.

JdemoncTpaumnu:

Tabmumpl 1 cxembl: «DOpPMBI Pa3MHOXKEHUS OPraHU3MOBY», «JIBOIHOE OIJIOJIOTBOPEHHUE Y
LBETKOBBIX pacTeHUil», «BererarnBHOe pa3MHOXKEHHUE pacTeHUil», «JleneHue KieTku OakTepuii»,
«CTpoeHue MoJIOBBIX KIETOK», «CTpoeHue XxpoMocoMbly, «Kietounsiii nukny, «Pemmukanus JJHK»,
«Muros», «Meios», «lIpsmoe u Hempsmoe pa3zBuTue», «l'ameTroreHes y MIEKONUTAOIIHNX U
yesnoBeka», «OCHOBHbIE CTaJIMM OHTOTEHE3a».

O6opynoBanue: MHKPOCKON, Mukponpemnaparbl «CrnepMaro3oupl  MJIEKOIHUTAIOLIET0,
«Siueknerka miekonurawomero», «KapuoknHes B KIETKax KOpELIKa JIyKa», MarHUTHas MOJENb-
anruiikanus «Jlenenue kierku», moaens JJHK, mogens metadazHoit XpoOMOCOMBI.

JlaGopaTopHble H IpaKTU4YecKue padoThbi:

JlaboparopHas pabota Ne 3. «HaGmromeHune MuTO3a B KJIETKaX KOHYMKA KOpeEIIKa Jyka Ha
TOTOBBIX MUKPOIPENapaTax».

JlaboparopHas pabota Ne 4. «M3ydeHHe CTPOECHHSI TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPraHM3MOB.

[Ipenmer u 3agauu reHeTuku. MicTopus pa3BUTHS T€HETUKH. PONb IUTOIOTHU U SMOPUOJIOTHH B
CTaHOBIIEHUHU T€HETUKU. BKiIa pOoCCUNCKHUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETUKH. METO/bI
TeHETUKH (THOPUIONOTUYECKHUM, IIMTOTEHETUYECKUN, MOJEKYISIpHO-TeHeThudeckuit). OCHOBHBIE
reHeTUYeCKUe MOHATUA. ['eHeTrnueckasi CHMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKpELMBaHUI.



3aKOHOMEPHOCTH Hacje[0BaHUs IPU3HAKOB, ycTaHOBJIEHHbIE . MenneneM. MoHoruOpuaHoe
CKpelLIMBaHue. 3aKOH eIUHO-00pa3us TMOPUAOB IMEPBOTrO IMOKOJEHHS. [IpaBHiIO JOMUHHMPOBAHUSL.
3aKoH pacIieryieHus! MpU3HaKkoB. [ 'nnoresa uncrorsl ramer. [lonHoOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JurubpunHoe  CKpeulMBaHMe.  3aKOH  HE3aBHCHMOTO  HACIEeNOBAaHMA  IPU3HAKOB.
[{uToreHeTM4ecKne OCHOBBI JUTMOPUAHOTO CKpEIIMBAaHUS. AHAIM3UPYIOLIEe CKpEIIMBaHUE.
Hcnosb30BaHne aHAJIM3UPYIOLIETO CKPELIMBAHUS JUIsl ONIPEIEIEHHs TEHOTUIIa OCOOH.

CueruieHHOE HacienoBaHue nmpusHakoB. Pabora T. MopraHa mo CHErIeHHOMY HAaCJIeIOBAHUIO
reHoB. Hapyiienue crerienys reHoB B pe3yibTaTe KPOCCUHIOBEpA.

XPpOMOCOMHAsI TEOPUS HACIIEACTBEHHOCTH. [ €HETHUECKUE KapThl.

I'enetnka mnomna. XpoOMOCOMHOE OMNpEIEIeHUE MO0Ja. AYyTOCOMBI M IIOJOBBIE XPOMOCOMBI.
I'omorameTHsIe U rereporaMeTHble Opraau3Mbl. HaciienoBanue Npu3HAKOB, CLEIUIEHHBIX C ITOJIOM.

N3meHunBoCTh. BUabl M3MEHUMBOCTH: HEHACIEJACTBEHHAs] M HACIEACTBEHHasd. Posb cpenbl B
HEHACJIEICTBEHHOM  W3MEHYMBOCTU.  XapaKTepUCTUKa  MOAM(PHUKAIIMOHHOM  HM3MEHYHMBOCTH.
Baprnannonsslii psnx u BapuanvoHHas Kpuas. Hopma peaknuum npusHaka. KonmdecTBeHHbBIE U
KaueCTBEHHbIE MTPU3HAKU U UX HOpMa peakunu. CBoiicTBa MOIM(UKAIIMOHHONW N3MEHYUBOCTH.

HacnencrBeHHasi, WM TeHOTUIMYECKAs, W3MEHUYMBOCTh. KoMOMHATHBHAs HW3MEHUYUBOCTD.
Meii03 1 1oJI0OBOM IpoIlecC — OCHOBAa KOMOMHATUBHON M3MEHUMBOCTH. MyTallMOHHas U3MEHYUBOCTb.
Knaccudukanuss myranuii: reHHble, XpOMOCOMHBIE, T€HOMHbIe. YacToTa W NPUYMHBI MYyTalUH.
Myrarennble (pakToppl. 3aKOH TOMOJIOTMUECKUX PsIOB B HacieICTBeHHOW uzmeHunBoctu H. U.
Baswuiiosa.

BHesniepHas Hacae/ICTBEHHOCTh U U3MEHUUBOCTbD.

I'enetuka yenoBeka. Kapuornn denoBeka. OCHOBHBIE METOJbl TEHETUKM 4YEJIOBEKa:
Te€HEATOTHYECKUN, OTM3HEIIOBBIN, IIUTOTCHETHIECKUH, OMOXUMHYECKHUH, MOJIEKYISIPHO -T€HETUYECKUMN.
CoBpeMeHHOE ONpeeleHNe I'eHOTUIA: MOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIUPOBAHUE, B TOM
guciae ¢ nomormneio II[[P-amanm3a. HacnencrBeHHble 3a0ojieBaHUS dYejOBeKa: T'CHHBIC OOJIC3HH,
00JIe3HN C HACJIEICTBEHHOW NpPEeapacloyioKeHHOCThIO, XpPOMOCOMHBIE Ooje3nu. ComaTuyeckue u
reHepaTuBHble MyTanuu. CTBoJIOBbIe KIeTKU. [IpuHIMIBI 370poBOro o0Opasa >KU3HH, TUArHOCTHKH,
NpOoQUIAKTUKY M JICYEHUS TEeHETHYEeCKHX Ooyie3Hed. MeauKo-reHeTHYeckoe KOHCYJIbTUPOBAHUE.
3HaueHue MEIUIIMHCKOM TEeHETUKHM B NPEJOTBpAICHUM U JIEYEHHM TE€HETHYeCKUX 3a00JieBaHUMN
YeJI0BEKa.

JdemoncTpaumnu:

[Toptpersr: I. Mennens, T. Mopran, I'. ne ®puz, C. C. YUerBepukoB, H. B. Tumodeen-
Pecosckuii, H. 1. BaBunos.

Tabnuips! u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHKUE U €r0 [IUTOTC€HETHYECKasi OCHOBaY, «3aKOH
pacileryieHus] U ero IUTOreHETHYeCKas OCHOBa», «3aKOH YHCTOTHI ramer», «JlurubpumaHoe
ckpemuBanue»,  «lluTomoruyeckue  OCHOBBI  JUTHOPUAHOTO  CKpelIMBaHUs»,  «Meio3y,
«B3aumoielicTBUE ajuIeNIbHBIX T'€HOB», «l'€HeTHuecKue KapTbl pacTEHUM, KUBOTHBIX U YEJIOBEKa»,
«'eneTuka nona», «3aKOHOMEPHOCTU HACIEAOBaHUS, CUEIJIEHHOTO € MOJI0M», «KapuoTHIbl yenoBeka
U ’KUBOTHBIX», «Buabl uaMeHunBoCTH», «MoaudukanroHHas U3MEeHYHBOCThY, «HacnenoBanue pesyc-
bakropay, «'eHeTHka rpymn KpoBu», «MyTallMOHHAS U3MEHYHUBOCTD.

Ob6opynoBanue:  Mmojenu-amuMkanun — «MoHoruOpuaHoe  ckpemuBaHue», «HemomHoe
JOMUHHMpOBaHUE», «JurubpunHoe ckpemmuBanue», «llepekpécT XpoMocom», MHKpPOCKON U
MuKpornpenapar «Jpo3oduna» (Hopma, Myranuu GOpMbl KpbUIbEB U OKpPAcKH Teina), repobapuii «I opox
IIOCEBHOMY.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaGopatopHass pabota Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUAHOTO M TUTHOPUIAHOTO
CKpEeLIMBaHUA y Ap030(UIIbl HAa TOTOBBIX MUKPOIIpenapaTaxy.

JIaGopatopHast pabota Ne 6. «M3yueHue MOIUGPHUKAIMOHHONW HM3MEHYMBOCTH, IOCTPOEHHE
BApUALIMOHHOTO Psifia U BapUALIMOHHOW KPUBOI».

JIabopatopHas pabota Ne 7. «AHanu3 MyTauuii y Apo30(uisl Ha TOTOBBIX MUKpOTpenapaTaxy».

[Tpaktuyeckas padora Ne 2. «CocTraBieHue U aHAJIN3 POIOCIOBHBIX YETIOBEKaY.



Tema 7. Cesekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak HayKa M MpoOIECcC. 3apoKJACHHE CENeKIMH U JgoMmectukanus. Yuenue H. .
BaBuioBa 0 TIEHTpax MPOUCXOXKICHHUS M MHOro0oOpasusi KyIbTYpHBIX pacTeHuid. LleHTpbl
IIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOpOJ1a, LITAMM.

CoBpeMeHHbIE METOJAbl CeNeKIUH. MacCcoBbId U WHAMBUAYaJbHBIH OTOOpPHI B CEJIEKIUU
pacteHuii M KUBOTHBIX. OlleHKa 3KcTepbepa. BIM3KOpPOJICTBEHHOE CKpELUIMBAaHUE — WHOPUAMHI.
Uucras muaus. CkpeuiMBaHUE YUCTBIX JUHUHA. ['ereposuc, miau rudpuanas cuna. HepoacrBenHoe
cKpeuuBanue — ayropuauar. OtnanénHas rudpuau3anys u e€ ycrnexu. VICKycCTBeHHBIH MyTareHes u
[IOJIy4Y€HUE TOJUIUIOUAOB. JIOCTHXKEHUS CENEeKIIMU PACTEeHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorust Kak oOTpacib MHPOU3BOJACTBA. ['€HHas WHXEHepus. OTambl CO3JaHUS
pexomOunanTHou JIHK u Tpancrennsix opranu3zmoB. Kierounas nxxenepus. Kiietounsie KyabTyphl.
MuxkpoxkinoHanbHOE pa3MHOXKEHHE pacTeHHil. Knounuposanue BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO35IMCTBEHHBIX OPraHW3MOB. JKOJoru4eckue u studeckue npodnemsl. MO — renernuecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanmu:

[Toptpetsr: H. Y. Basuiios, . B. Muuypus, I'. JI. Kapnieuenko, M. @. I1BaHoB.

Tabmuis! u cxemsl: kapTa «L{eHTpbl TPOUCX0XKAEHUS U MHOTO00Opa3us KyJIbTYPHBIX pacTCHUII,
«[Topoapl JOMalTHUX KHUBOTHBIX», «CopTa KYJAbTYpHBIX pacTeHuil», «OTnanéHHas ruOpuan3anusy,
«Pabotel akagemuka M. @. MBaHoBay, «llomummonnnsa», «O0beKTEl OMOTEeXHOJIOrnny, «KiaeTouHnie
KYJIBTYpPBI ¥ KJIOHUpOBaHUE», «KOHCTpyHpoBaHUE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJISDKU IJI0JI0B M KOPHEIUIOA0B AUKUX (POPM U KYJIbTYPHBIX COPTOB PACTEHUH,
rep6apuii «CelbCKOX035HCTBEHHBIE PACTEHUSY.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Okckypcusi«OCHOBHBIE METOJbl M JOCTH)KEHUS CEJEKIMH pacTeHHH M >KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (epMy, COpPTOUCIBITATENbHBIA YYacTOK, B TEIUIMYHOE
XO035CTBO, 1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoJIOUOHHAS OMOJIOTHS.

[IpennochlIki BOSHUKHOBEHUS 3BOJIIOIMOHHON TEOPUU. DBOIIOIMOHHAS TEOpUS U €€ MECTO B
O6uosnoruu. BiusHue 3BOTIONUOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTHX HAYK.

CBuzerenbcTBa 3BoJONMU. [lameoHTONIOTHYECKUE: TOCIEI0BATEIbHOCTD MOSIBICHUS BUIOB B
MaJI€OHTOJIOTUYECKON JIeTOMHCH, TepexoaHble (opMbl. buoreorpaduueckue: cXOACTBO U pa3ivyuue
(dayH u GI0p MaTEepUKOB U OCTPOBOB.

DOMOpHUOJIOTHYECKHEe: CXOJCTBA U pa3luyusl SMOPUOHOB pa3HbIX BHUJOB MO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAIOTUYHbIC, PYAUMEHTApHbIE OPraHbl, aTaBU3MBbI.
MounekynapHO-OMOXUMUYECKHE:  CXOJICTBO  MEXaHM3MOB  HACIEACTBEHHOCTH U  OCHOBHBIX
MeTab0IMYECKHUX MyTeil y BCeX OPraHu3MOB.

Opomonmonnas teopust Y. Jlapsuna. [Ipennochiiku BOSHUKHOBEHHUS JapBUHU3MA. [IBIOKyIne
CWJIBI 3BOJIIOIIMM BUAOB 10 [lapBuHY (M30BITOUHOE PAa3MHOMXKEHHE MPU OTPAaHUYEHHOCTH PECYPCOB,
HeompeaenéHHas U3MEHYHBOCTh, 00pb0a 3a CyIeCTBOBaHHE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust sBoonuu (CTD) u e€ 0CHOBHBIE MOJI0KEHUS.

MukposBontonusd. [lonynsuus kak eIuHULIa BUAA U S3BOJTIOLUU.

JBuxymue cuibl (dakTopbl) SBOJIONUH BUIOB B MpHUpoAe. MyTallMOHHBIA Mpolecc U
KOMOWHATHBHAs U3MEHYUBOCTH. [lomysIIMOHHbBIE BOJTHBI U Apeiid reHoB. M3onsius u Murparus.

EctectBennslit 0TOOp — HanmpaBisoMuii pakTop BoMOIKUUA. POPMBI ECTECTBEHHOTO 0TOOpA.

[Ipucoco6aeHHOCTh OPraHU3MOB Kak pe3ylbTaT SBOMIONHH. [Ipumepbl mpucmnocoOieHuil y
OpraHu3MoB. ApoMOP(O3bl U UIN0-aJANTAINH.

Bun wu BugooOpazoBanme. Kputepuu Buma. OcHOBHble (OPMBI  BHI000PA30BAHUS:
reorpaduueckoe, SKOJIOTHIECKOE.



MakposBomtorusi.  Dopmbl  dBoNONMM:  (PHUIIETHYECKAsi, UBEPrCHTHAs, KOHBEPreHTHAs,
napajuiensHas. HeoOpaTuMoCTh SBOJTIOIIHHL.

[IpoucxoxxaeHre OT Hecleuualn3upoBaHHBIX HpeakoB. IIporpeccupyromas cnenuanin3anus.
AnanTuBHas paguanus.

JdemoHcTpaumnu:

[optpetst: K. JIunneit, XK. b. Jlamapk, Y. [Japsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkens,
®. Mromiep, A. H. Ceseprios.

Tabmumer u cxembl: «Pa3BuTHE OpraHMYECKOro MUpa Ha 3emiie», «3apOoJbIIIH TTO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «DopMbl OOpHOBI 3a cyllecTBOBaHUE», «EcTecTBEHHBIM OTOOPY,
«MHoroobpa3ue COpTOB pacTeHui», «MHOTOOOpa3ue TMOpOa JKUBOTHBIX»,  «llomymsimmy,
«MyTanoHHasT W3MEHYHUBOCTBY, «ApomMopdosby», «amoamanramum», «OOmas aereHepammsy,
«/IBmxymue cuibl 3Botonuny, «Kapra-cxema mapmipyra nyremectBuss Y. Jlapsuna», «bopbOa 3a
cyuiectBoBaHue», «lIpucnocoGneHHOCTs oOpraHusmoBy», «l'eorpaduueckoe BHUIO0OpazoBaHUEY,
«DKOJIOTUYECKOE BU1000pa30BaHUE.

O6opynoBaHue: KOJUIEKIMS HAaCEKOMBIX C pa3jIMYHBIMM THUIIAMU OKpPAaCKH, HAabOp IUIOJOB U
ceMsiH, KoJulekuusi «[Ipumepsl 3alUTHBIX MPUCTOCOOTIEHUN Yy KUBOTHBIX», Mojelb «OCHOBHBIC
HaIpaBJIEHUS BOJIIOLMNY, 00bEMHAas MoJieNb «CTpOEHKE TOJIOBHOTO MO3ra IIO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, Kouiekius «PopMbl COXPaHHOCTH UCKOTIAEMBIX KUBOTHBIX H
pactenmit», wmojenp ammukanus «l[lepekpéct xpomocom», BiaxHble mpenaparsl «Pa3Butue
Hacekomoro», «Pa3Butue msarymkun», MukKporpenapar «llpo3zoduna» (Hopma, Myrauuu (Gopmbl
KPBUTHEB U OKPACKH TeNa).

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlabopaTtopHnas pabota Ne 1. «CpaBHEeHHE BHAOB 110 MOP(OIOTUUECKOMY KPUTEPUIOY.

JlabopaTtopHnas padorta Ne 2. «Onucanue IprCIOCOOJICHHOCTH OPraHu3Ma U €€ OTHOCUTEIBLHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHbIe IPEICTABICHUS O 3apOXKIACHUU KU3HU. HaydHble rumnoTe3sl BOSHUKHOBEHMS KU3HU
Ha 3emJie: aOWOTreHe3 W MaHCIEePMUS. XUMHUYECKash IBOJIIOIMSA. AOMOTEHHBIN CHHTE3 OPTraHUYECKUX
BEIIECTB M3 HEOPraHUYECKUX. OKCIEPUMEHTAIbHOE TIOATBEPKACHUE XUMUYECKOW HBOJIIOLUH.
Hauanpabie sTanel Ouonorndeckoit spomonun. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHHE NpOTOKIETKU. IlepBble KieTkm u ux sBomtouusd. PopmupoBaHue
OCHOBHBIX T'PYII KUBBIX OPraHU3MOB.

Pa3Butue xu3nu Ha 3emiie Mo 3paM u nepuoaam. Kartapxei. Apxeiickas U MpOTepO30MCKas PhbI.
[Taneo3oiickas »spa u e€ mepuoAbl: KEMOPHHCKWN, OPAOBHKCKHH, CHIYPHHUCKHN, JIEBOHCKUH,
KaMEHHOYTOJIbHBIH, IEPMCKHH.

Me3o3o0iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUM, METOBOM.

Kaiino3zoiickas spa u €€ nepuo/ipl: MajeoreHOBbI, HEOr€HOBbBIN, AaHTPOIIOTCHOBBIH.

XapakTepucTuKa KiIMMaTa M Te0JOrM4ecKkux mnpoueccoB. OCHOBHBIE 3Tallbl  3BOJIIOLMH
PaCTUTENTBHOTO U KUBOTHOTO Mupa. ApomMopdo3sl y pacTeHuil u xKUBOTHBIX. [losiBieHHe, pacuBeT u
BBIMHUPAHHUE TPYII )KUBBIX OPTraHU3MOB.

Cucrema OpraHM4eCcKOTO0 MHpa KaK OTpakeHue HBOIONUU. (OCHOBHBIE CHUCTEMAaTHYECKHE
TPYIIbl OPraHU3MOB.

DBOJIIOIMS YelloBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTHe MpeCTaBIEHUN O TPOUCXOKICHUN
yenoBeka. MeTtonpl u3ydeHHsl aHTpororeHe3a. CXOJCTBa M pa3iMuMs YEJIOBEKa U KUBOTHBIX.
CucremaTnuecKkoe MoJI0KEHHUE YeJIOBEKA.

JBuxymue cuibl (pakTopsl) aHTpornorenesza. HacnencTBeHHass N3BMEHYMBOCTh M €CTECTBEHHBIN
otOop. Ob1ecTBEeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUN TPY/Aa, MBIIIJICHUE, PEUb.

OCHOBHBIE CTa/IMU U BETBH 3BOJIOLMU YEJIOBEKA: aBCTpaIONUTEKH, YenoBek ymenbii, YenoBek
npAMOXoJALnid, YenoBek HeaHaepTanbCckui, YemoBek pa3ymHbld. Haxonku MCkomaeMbIX OCTaTKOB,
BpeMsI CYIIECTBOBAHMsI, 00J1aCTh pacpOCTpaHeHHs], 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYIUsL.



UYenoBeueckne packl. OCHOBHBIC OOJBIIME pachl: €BpOINeoHaHAas (eBpasuiickas), HErpo-
ABCTPAJIOUTHAS (’xBaTropuasibHas), MOHTOJIOU/THAS (a3uarcko-amepuKaHCcKas). YepTsl
MPUCTIOCOOJICHHOCTH MPEJCTABUTENICH YEJIOBEUYECKUX pac K YCIOBUSAM CYIIECTBOBaHMA. EIWHCTBO
yenoBedeckux pac. Kputuka pacusma.

JdemoHncTpaumum:

[Moptpetsr: @. Pean, JI. [lactep, A. U. Onapun, C. Munep, I'. FOpwu, Y. JlapBus.

Tabmuuer u cxembl: «Bo3HukHOBeHHe CoJIHEUHOUW cHCTeMbl», «Pa3BUTHE OpraHMYECKOTO
Mupay, «PacturenpHas kietka», «KuBoTHas kieTkay, «IIpokapuornueckas kieTka», «CoBpeMeHHas
CUCTEMa OpraHuyecKkoro wmupa», «CpaBHEHHE aHATOMMUYECKHX YEpPT CTPOEHHUS YEJIOBEKa U
94eJI0BeKOOOpa3HbIX 00e3bsH», «OCHOBHBIE MeECTa MAJCOHTOJIOTHYECKHX HAXOJOK IPEIKOB
COBPEMEHHOTO YeJIOBEKA», «/[peBHeimue moan», «peBHue moan», «llepBpie COBpEMEHHBIE JIFOIN,
«YenoBeveckue pachl».

Ob6opynoBanue: wmymsiku — «lIpoucxoxaenue  4enmoBekay  (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKaHTPOIla, HeaHAepTaliblla, KPOMaHBbOHIIA), CIIENKH WIA H300paKeHUs KaMEHHBIX Opyaui
MEepPBOOBITHOTO YeJOBEKa (KaMHHU-YOMIEphl, pyomsa, ckpebia), TEOXpOHOJOTHYecKas TabiauIa,
KoJuteKIMst «@OpMBbI COXPAHHOCTH UCKOTIAEMBIX KUBOTHBIX U PaCTEHUII.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

[Tpaktuueckass padora Ne 1. «l3ydyeHume HCKOMAaeMBIX OCTATKOB PACTCHUN W >KHUBOTHBIX B
KOJUTEKIIUSIX).

OKCKypcHsi «DBOJIOIUSA OPTraHWYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYyYHBIH WIIH
KpaeBeIYeCKUuil My3eit).

Tema 3. Opranusmbl U OKpPY:KaOLIas cpeaa.

OKOJIOTHSl KaK HayKa. 3a/ladyd M pas3zeiibl 3KOJIOTMU. MEeTOoabl SKOJOTUYECKUX HCCIIETIOBAHMIM.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpensl oOuTaHus OPraHU3MOB: BOJHAS, Ha3€MHO-BO3/IyIlIHAs, MIOYBEHHA,
BHYTPHOPraHU3MEHHASI.

Oxosornueckue  ¢akrtopel. Krmaccudukamus sKomorudeckux (GakToOpoB: aOMOTHYECKHUE,
OuoTHYeCcKre U aHTpornoreHHsle. JlelicTBre AK0I0rndeckiX (PakKTOpoB Ha OPraHU3MBbI.

AOGuoTtudeckue (GakToOpbl: CBET, TeMIeparypa, BiaxkHocTb. Dotonepuoausm. [Ipucmocobnenus
OpPraHU3MOB K JIEUCTBUIO a0MOTHYEeCKUX (hakTOpoB. bruonoruueckrue puTMel.

buotnueckue ¢akropel. Buabsl OMoTHYECKUX B3aWMOAECUCTBUIA: KOHKYPEHIIMS, XUITHHYECTBO,
cum6buo3 u ero ¢opmel. Ilapasutusm, koomepaius, MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIM3M, HEUTpaiu3M. 3HauyeHHE OWOTHYCCKUX B3aUMOJICHCTBUU IS
CYIIECTBOBaHMS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYECKHE  XapaKTEpPUCTHKKW  nonmyiasiuuu. OCHOBHBIE — IOKa3aTeld  HOMYJISILUU:
YUCJIEHHOCTb, MNIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpanus. [uHaMuKa 4MCIEHHOCTH
MOMYJIALMU U €€ PEryIsIIus.

JdemMoHcTpanum:

[Toptpetsl: A. I'ym6onpar, K. @. Pynbe, D. ['ekkensb.

Tabmuier u cxembl: kapta «lIpupomnbie 30HBI 3emmm», «Cpensl OOMTaHHS OPraHU3MOBY,
«DoTonepuoauzmy», «llomymsmumy, «3aKOHOMEPHOCTH POCTa YHCIEHHOCTU MOMYJISINN WH(Y30pUu-
Tydenbkny, «[lumeBsie nemnmy.

JlabopaTopHbie H IPaKTHYeCKHE PadOThI:

JlaboparopHas pabora Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTEHUM H3 pPa3HBIX MECT
oOUTaHUSDY.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

ITpaktuyeckas padora Ne 2. «[1oac4€T IUIOTHOCTH NOMYSAIMMA pa3HbIX BUJOB PACTEHHI.

Tema 4. Coo01ecTBa U IKOJOrHYeCKHE CHCTEMBI.

Coo0bmiecTBO opraHuzMoB — OuoreHo3. CTpyKTyphl OHOIIEHO3a: BUAOBAs, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuiieBas). Bunpl-noMmuHanTel. CBS31 B OMOIIEHO3E.



DKonoruveckue cucreMbl (dKocuctembl). lloHsitue 00 23KocWcTeMe W OHOTEOIEHO3E.
OyHKIMOHATBHBIE KOMIOHEHTBI SKOCHUCTEMBI: MPOIYIICHThI, KOHCYMEHTBI, PeayleHThl. KpyroBopor
BEIIECTB M MOTOK SHEPruu B dKocucreMe. Tpoduueckue (MUIEBbIE) YPOBHU dKOocHCTEeMEBI. [lumieBpie
nenu W cetn. OCHOBHBIE TIOKa3aTeNIM 3KOCHCTEMBI: OuWomacca, MNPOAYKIHA. ODKOJOTHYECKUE
NUPaMUAbl:  TPOMYKLIWH, YHUCICHHOCTH, Ouomaccel. (CBOWCTBa 3KOCHUCTEM: YCTOWYHBOCTH,
camoperyinauus, pazsutue. Cykueccus.

[Ipupoanbie SKOCHCTEMBI. OJKOCHUCTEMBI 03€p M peK. OKOCHCTEMA XBOWHOIO WM
LIMPOKOJINCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE 3KOCUCTEMBI. ATpPO’KOCHCTEMBI. YpOolakocucTeMbl. buonorundyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpasue kak ¢akTtop ycroHdmBoCcTH 3KocucTteM. CoXpaHeHHE OHOJOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuanckoro o 6uocdepe. I'panunel, coctaB u crpykrypa 6uocdepsl. Kupoe
BemiecTBO U ero pynkuun. OcobeHHocTH Ouochepsl Kak rio0anbHOM 3KOCHCTeMBbl. JIMHAMUYecKoe
paBHOBecHe U oOpaTHast cBsI3b B Ouocdepe.

KpyroBopoTsl BemiecTB M OHOr€OXMMHUYECKHE IIMKJIBI AJIEMEHTOB (yrjaepoa, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Omocdepe 3emin. AHTpONOTeHHBIE M3MEHEHHs B Ouocdepe. ['mobambHbIE
AKOJIOTHYECKHE TPOOIIEMBI.

CocymiectBoBanue npupoAbl U dYenoBedecTBa. CoxpaHeHHe OHOpa3HOOOpaszusi Kak OCHOBA
ycTotunBocTH Onochepbl. OcHOBa pallMOHAIBHOTO YIPABICHHUS TPUPOIHBIMU pECypcaMud H WX
ucnoJib3oBanue. JloCTiKeHus: OMOJIOTHH U OXpaHa MPUPO/IbI.

JdemoncTpaumnu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnanckuid.

Tabmuupr u cxembl: «llumessie 1enu», «buoleHo3: coctaB u crpykrypay, «lIpupomnsie
cooOmiecTBay, «llemn nmutanusy, «dKonmorudeckas nupamuaa», «buocdepa u yenorek», «IKocucTema
IIAPOKOJIUCTBEHHOTO Jieca», «IKOCUCTEMA XBOMHOTrO Jiecay, «bHOIEHO03 BOAOEMa», «ATPOILIEHO3Y,
«IIpumMepHbIE aHTPONOIrE€HHbIE BO3ACHCTBUS HAa NMPUPOAY», «BakHEHIIMe HCTOYHHMKU 3arpsi3HEHUS
BO3JlyXa M TPYHTOBBIX Boa», «llouBa — BakHelmias cocraBisiomas Ouocdeprl», «DakTOphI
nerpanauuu nousy, «l[lapaukosbiit addexr», «DakTOphl paJOaKTUBHOIO 3arps3HEeHUs Ouochepb»,
«Obmas crpykrypa Ouochepr», «Pacmpoctpanenune >xu3Hu B Ouochepe», «O30HOBBIA 3KpaH
o6uocheps», «KpyroBoport yrieposa B 6uochepe», «KpyroBopoT azora B mpupoie.

Ob6opynoBanue: Mozenb-anuinkanus «Tunuuneie OHOLIEHO3BD», replOapuil «PacTUTenbHBIE
coob1iecTBay», kouiekuu «buonenosy, «Bpenutenyu BaKHEHIINX CEbCKOXO3SICTBEHHBIX KYIBTYpPY,
repOapyu 1 KOJIJICKIIUU PACTEHUM U KMBOTHBIX, PUHAJICKAIINE K PA3HBIM 3KOJOTHYECKUM TpyIaM
onHoro Buza, Kpacnas kuura Poccuiickoit @enepannu, n300pakeHUs OXpaHsIEeMbIX BUJIOB PACTEHUN U
KUBOTHBIX.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MA HA
BA30BOM YPOBHE CPEJJHEI'O OBILIEI'O OBPA3OBAHU A

Cornacho ®I'OC COO, ycraHaBiuBalTCd TpeOOBaHUS K  peE3ylbTaTaM OCBOEHHUS
o0yJaromuMHUCs TporpaMM CpeAHero oomiero oOpa3oBaHUS: JMYHOCTHBIM, METalPEIMETHBIM H
IMPECAMCTHBIM.

JIMHHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOEHUA IpeaMera «buosiorus» BbIACICHBI
CJIEIYIOILIME COCTABJISIONIME: OCO3HAHNE 00YJAIOIUMHUC POCCUICKON TpakIaHCKOW UJIEHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH W CaMOONpPENETIEHUI0, HAJIMYWE MOTHBAIUU K
00y4YeHHIO OMOJIOTHH, IEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHN JTUYHOCTH HA OCHOBE
KIITFOYEBBIX IIGHHOCT@fI H UCTOPHUUYCCKUX Tpazmunﬁ Pa3BUTHA OHMOJIOTHYECKOTO 3HaHUuA, TOTOBHOCTh U
CIIOCOOHOCTh 0OYYArOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH JIEATEINHHOCTH IEHHOCTHO-CMBICIIOBBIMHU
YCTaHOBKAMH, TPHUCYIIUMU CHCTEME OHMOJOTUYECKOTO O00pa3oBaHUs, HAIWYHE HSKOJOTUYECKOTO
IMpaBOCO3HAHM, CIIOCOOHOCTH CTaBUTH IEJI U CTPOUTH )KU3HCHHBIC IIJIAHBIL.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHHS IpeaMeTa «bHooTHs» AOCTUTAIOTCS B €IUHCTBE YUCOHOM
)51 BOCIIMTATEIILHON JCATCIIBHOCTHU B COOTBETCTBUHN C TpaaAuIIMOHHBIMHA pOCCPIfICKI/IMI/I
COOUOKYJIBbTYPHBIMH, HUCTOPUYCCKUMU H AYXOBHO-HPABCTBCHHBIMHU I[ICHHOCTAMH, IIPUHATBIMHU B
oOmiecTBe TMpaBUJiaMd M HOPMaMH TIOBEICHHMS M CHOCOOCTBYIOT TIpoIleccaM CaMOIIO3HAHWS,
CaMOBOCIIMTAaHUA W CaMOpPAa3BUTHA, PA3BUTHUA BHYTpeHHeI\/’I no3uguu JIMYHOCTH, IIaTpHUOTH3MaA,
YBaXEHHUS K 3aKOHY U IPaABOIOPSIAKY, YEIOBEKY TpyJa M CTapUIEMy IIOKOJEHUIO, B3aMMHOIO
yBaKeHHsI, OEPEKHOTO OTHOLIECHUS K KYJAbTYPHOMY HACJIEIUI0 M TPAAULMSIM MHOTOHAIIMOHAIBLHOIO
Hapoja Poccuiickoit denepannu, IpupoJie U OKPYKaroIIeu cpee.

JIM4HOCTHBIE pe3yJabTaThl OCBOEHHUsI YydeOHOro mnpeamera «buojorus» MOKHBI OTpaxarb
TOTOBHOCTh W CIIOCOOHOCTh OOYyYaIOIMXCS PYKOBOACTBOBATHCSA C(HOPMUPOBAHHOW BHYTPECHHEH
MO3UIINEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OPHCHTAIIMH, TO3UTUBHBIX BHYTPEHHUX YOESXKICHHH,
COOTBETCTBYIOIIMX TPAJAWLHUOHHBIM IIEHHOCTSIM POCCHMCKOrO OOIIeCTBa, pAacUIUPEHHUE >KU3HEHHOTO
OTbITAa U ONBITA JEATEIHHOCTU B MPOIECCE Pealr3aliid OCHOBHBIX HANpaBiCHHI BOCIHUTATEIbHOU
NEeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:
1)rpaxaanckoro BOCIMTAHUS:

c(OpPMUPOBAHHOCTH TPAXKAAHCKON MO3UIUU OOYYAIOUIErocss KaKk akKTUBHOTO U OTBETCTBEHHOIO
YJieHa POCCUICKOTO 00I1eCTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JAEATEIbHOCTH MPU CO3JAHUU Y4YEOHBIX IPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTHYECKHX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMNpPENesITh COOCTBEHHYIO MO3HIIMIO MO OTHOIICHHIO K SIBJICHUSM COBPEMEHHOM
KU3HU U OOBSICHATH €€;

YMEHHUE YYUTHIBATH B CBOUX JEHCTBHUSIX HEOOXOAUMOCTh KOHCTPYKTMBHOIO B3aWMOJICHUCTBUS
JOJIeH ¢ pa3HbIMH YOEXKACHUSIMH, KYJIbTYPHBIMU [ICHHOCTSIMU M COIIMANIBHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYAHMYECTBY B TPOIECCE COBMECTHOTO BBIMOJTHEHUS  Y4EOHBIX,
MO3HABATENbHBIX M HUCCIEAOBATENbCKUX 33/1a4, YBAXKUTEIBHOIO OTHOILIEHUS K MHEHUIO ONIOHEHTOB
MIpH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJOTHYECKOTO COJIEP>KaHUS;

TOTOBHOCTb K TYMAHUTApPHOU U BOJOHTEPCKON JEATEIbHOCTH;

2) NaTPpHOTHYECKOI0 BOCIIUTAHUSA:

c(OpPMUPOBAHHOCTh POCCUHCKON TpakJIaHCKONH HWACHTUYHOCTH, MATPUOTH3MA, YBKEHHUSA K
CBOEMY Hapo]ly, UYyBCTBA OTBETCTBEHHOCTH meped PonuHOM, ropaocTtu 3a cBoi kpail, cBoro Poauny,
CBOMH $I3bIK U KYJBTYPY, IPOILLIOE U HACTOSIIEE MHOTOHAITMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEIHUI0 U MaMSITHUKAM HPUPOAbI, JTOCTHUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;



CIOCOOHOCTh OLIGHMBATh BKJIAJl POCCHUICKHX YYEHBIX B CTAaHOBJICHHE W pa3BUTHE OMOJIOTHH,
MMOHUMAaHUSI 3HAYCHHs] OMOJIOTUU B TIO3HAHUU 3aKOHOB MPHUPO/IbI, B KU3HU YEJIOBEKA U COBPEMEHHOTO
0O0IIIECTBA;

uaenHas yoeKIEHHOCTb, TOTOBHOCTh K CIIy)eHHIO M 3ammre OTedecTBa, OTBETCTBEHHOCTh 3a
ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIIOCOOHOCTh OIIEHUBATh CHTYAIMI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTHPYSACh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWYMBOTO OYAYILETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM DOAMTENSAM, CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOIO
MPUHATUA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAULMAMHU Hapoa0oB Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUpY, BKIIOYas 3CTETHKY ObITa, HAYYHOTO MU TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPY/Aa, OOLIECTBEHHBIX OTHOIIEHMI;

MMOHUMAaHHUE SMOITMOHAIBHOTO BO3CHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKCHHIO B Pa3HBIX BHUJIAX MCKYCCTBA, CTPEMJICHHE MPOSBISITH KauyecTBa
TBOPUYECKOM JIMYHOCTH;

5) ¢puznyeckoro BocnuTaHus, GOpMHUPOBAHUA KYJIbTYPbI 3A0POBbSl M IMOLHOHAIBLHOIO
0/1aronosy4us:

MOHMMAaHUE W peaTn3alus 3J0pPOBOro M 0e30MmacHOro o0pasza >KHU3HU (3J0pOBOE TMHTAHHE,
cOOJI0/IeHNe THTHEHWYECKHX TMPaBWJI W HOPM, COQJIAHCHUPOBAHHBIM PEXKUM 3aHATHUA W OT/ABIXA,
perynspHas (usnueckas aKTUBHOCTb), OEPEKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOILIEHHUS K
coOCTBEeHHOMY (PU3UYECKOMY U TMICUXUIECKOMY 37I0POBBIO;

MOHMMAaHHE LIEHHOCTU MPaBWJI WHAUBHUIYaTbHOTO M KOJUIEKTUBHOTO 0€30MacHOro MOBEACHUS B
CUTYALMSX, YTPOXKAIOUIUX 3J0POBBIO U JKU3HU JIIOJIEH;

OCO3HAHHE TIOCIEACTBUA U HENPUATUS BPEIHBIX MPUBBIYEK (YMOTpeOJIeHHs] aJKOTOoJs,
HapKOTUKOB, KypeHHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

FOTOBHOCTh K AaKTHUBHOM JI€ATEIBbHOCTH TEXHOJIOTMYECKOM M COIMAIbHOM HaIpaBIECHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, IJIAHUPOBATH U CAMOCTOSITEILHO BBITOIHSTH TAKyIO A€ATE€IbHOCTD;

UHTEpPEC K pa3nu4HbIM cdepaMm MNpodeccHOHANbHON eATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BbIOOpP Oynyiiel mpodeccuu u peann30BbIBaTE COOCTBEHHBIC KU3HEHHbBIE TIIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MIPOTSHKEHUH BCEU JKU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

HKOJIOTHUECKU I1eJIecO00pa3HOe OTHOIIEHHWE K MPUPOJEC KAaK HMCTOYHHMKY JKU3HH Ha 3emIe,
OCHOBE €€ CyIlleCTBOBaHNU;

MOBBIIIICHUE YPOBHS SKOJOTHMYECKOW KYyIbTYpbl: MPUOOpPETEHHE ONbITa IUIAHUPOBAHUS
MOCTYIKOB U OLIEHKU UX BO3MOKHBIX MOCIIEICTBUN ISl OKPYKAIOIIEH CpeJibl;

OCO3HaHHKE TTI00aTHHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U MMyTeH UX peIIeHHUS,;

CIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble MPU W3YYCHUH OMOJIOTHH 3HAHWS M YMEHUsS MpHU
pemieHnd MpoOseM, CBS3aHHBIX C palOHAIBHBIM MPUPOJOINONIH30BAHUEM (COOIMIOJCHHE TPABUI
MOBEJICHUsI B MPUPOJIE, HAMPABICHHBIX HA COXPAaHEHHWE PAaBHOBECHUS B SKOCHUCTEMAX, OXPaHY BHUJOB,
9KOCHUCTEM, OHOChEpBI);

AKTUBHOE HEMpUATHE ACUCTBUM, MPUHOCIIIUX BpE OKPYKAIOIIEH MPUPOIHOM cpele, yMEHue
MIPOTHO3UPOBATh HEONATOMPHUATHBIE IKOJIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX ACUCTBUIA U
MpeA0TBPAILATh UX;

HaJu4Yhe pPa3BUTOrO HKOJOTMYECKOTO MBIIUICHHS, HKOJIOTMYECKOM KYJIbTYpbI, OIBITA
NESATENBHOCTH SKOJIOTMYECKOI HANPaBIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS MU B MTO3HABATENILHOM,
KOMMYHUKATUBHOM U COIIMANIbHOW MPAKTUKE, TOTOBHOCTHU K YYacCTHIO B MPAKTHUUECKOU NIE€ATEIbHOCTH
AKOJIOTUUYECKOW HAINpPaBIECHHOCTH;



8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW U OOIIECTBEHHOH MPAKTHUKH, OCHOBAHHOTO HA JUAJIOTE KYJIbTYp, CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOET0 MECTa B NOJUKYJIBTYPHOM MHPE;

COBEPILUCHCTBOBAHUE S3BIKOBOM M YMTATEJICKOM KYJIbTYpbl KaK CpPEICTBA B3aUMOJICHCTBHUS
MEXY JIFOJIbMU U TIO3HAHMSI MUPA;

[IOHMMaHue creuu(uKkd OHOJOTMM KaK HayKd, OCO3HaHUS €€ poju B (OPMHPOBAHUU
PalMOHAIBLHOTO HAYYHOI'O MBILIUIEHHUS, CO3JaHUH LIEJIOCTHOIO MPEJCTABIEHUS 00 OKPYKAIOILEM MUpE
KaK O €IUMHCTBE IPUPOJbl, YeJIOBEKa M OOLIECTBA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEW U
pelieHny npodieM COXpaHEHUsl IPUPOIHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUTSI COBPEMEHHOM ITUBIIIM3AINH: 00€CIIEYeHUS] HOBOTO
YPOBHS Da3BUTHS MEAULIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX OHOTEXHOJOTHI, CHOCOOHBIX pemarh
pecypcHble MpoOJIeMbl pa3BUTHUSI YEJIOBEYECTBA, IIOMCKa TMyTed BbIXOJa M3 TJI00AJIbHBIX
9KOJIOTHUECKUX MpoOjeM U olecreueHus mnepexoja K YCTOWYMBOMY pa3BUTHIO, PallMOHAIbHOMY
WCI0JIb30BAHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHHHU OMOJOTMUECKHMX 3HAHUW B LEJISAX MOBBIMIEHUs OOImen
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, KaK COCTaBHOM 4acTu (yHKIMOHAJIBHOMN
rpaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Ipu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYNIHOCTH METOJIOB T[IO3HAHUS, MHCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCHOJIb30BaTh NOJydaeMble 3HAHUS TSl aHANIN3a U OOBSICHEHUS SIBJICHUN OKPY)KAIOIIEeTo
MHpa U IOPOUCXOISIINX B HEM H3MEHEHUH, YMEHHE JelaTh 0OOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE
Hay4YHBIX (PaKTOB M UMEIOIINXCS TAHHBIX C LIE€JIBIO TIOJIYYEHHS! T0CTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIbHO MCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUS 7S pelieHus npoOieM B
pEaJIbHBIX KU3HEHHBIX CUTyalUsIX;

OCO3HAHME LICHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATh IIPOEKTHYIO U
HCCIIEIOBATENIBCKYIO ACATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO U CaMOOOPa30BaHUIO, K aKTHBHOMY
MIOJIy4EHUIO HOBBIX 3HaHUIH 110 OMOJIOTMH B COOTBETCTBUU € KU3HEHHBIMU MOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJ/IbTATbBI

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHHS y4deOHOro mpeamera «buosorusy BKIHOYAIOT:
3HAUMMbIE  JUI1  (QOPMHPOBAHMSI ~ MHUPOBO33PEHHUS  OOY4AIOMUXCS  MEKIUCIHUIUITMHAPHBIC
(MeXTpeIMEeTHBIE) OOIIeHAYUYHbIE MOHATHS, OTPAKAIOIIUE IEIOCTHOCTh HAyYHOW KApTUHBI MUpa U
cnenuduKy METOJI0OB TO3HAHMS, HCIIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPTHS,
SIBJICHUE, MPOIIECC, CHCTeMa, HAYYHBIM (DaKT, MPHUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBAaHUE, HAONIO/IEHUE, H3MEpPEHHEe, OJKCIEPUMEHT U JApPYrux), YyHUBEpcallbHble YdeOHBIC
neicTBus (mO3HaBaTellbHbIE, KOMMYHUKATUBHBIC, PErYISITUBHBIC), obecreyrnBatonie GopMUpoOBaHUe
(GYHKIIMOHATBPHOM TPAMOTHOCTM M COLIMAJbHOW KOMIIETEHIIMHM OOYdYalolIuXcs, CIIOCOOHOCTD
oOyyaronmxcs HCIOJIb30BaTh OCBOCHHBIE MEKIUCIHUILUIMHAPHBIE, MHPOBO33PEHYECKHE 3HAHHUS H
yHHUBEpCaIbHbIC yUeOHbIE IEHCTBUS B TO3HABATEIBLHOM U COIIMAIBHOM MPaKTUKE.

MeTtanpeaMeTHbIE pe3ylbTaThl OCBOEHUS MPOTPaAMMBbl CPETHETO O0IIero 0Opa3oBaHUs JIOJKHBI
OTpPAXKAaTh:

OBJaieHue YHUBEPCAIbHBIMHU YU4eOHBIMHU MO3HABATEIbHBIMY JICHICTBUSIMH:

1)0a30Bble JJOrHYeCKUE TeliCTBUS:

CaMoCTOSITENIbHO  (OPMYIMPOBAaTH U  aKTyalH3UpoBaTh MpoOieMy, paccMaTpuBaTth €€
BCECTOPOHHE;

WCIOJIb30BaTh MPH OCBOCHHM 3HAHUW MPHEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a, CHHTE3a,
cpaBHEHHUsI, Kiaccuduraru, o00OIIeHNs), paCKPBIBAaTh CMBICT OHMOJIOTUYECKUX MOHSATHIA (BBIICISTH
MX XapaKTepHbIE NPU3HAKH, YCTAHABIMBATh CBSI3U C APYTUMH HOHITHIMU);

OTIPENENATh LENIN AEATeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX TOCTHXKEHHS, COOTHOCUTH
pe3ynbTaThl IEATEIbHOCTH C TIOCTABJIICHHBIMU LESIMU;

HCIO0JIb30BaTh OMOJOTUYECKHE MOHITHS ISl OOBsICHEHHSI (PAKTOB U SIBIICHUH KUBOM MPUPOJIBL;



CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, 10 AHAIOTHH), BBISBIATH
3aKOHOMEPHOCTH U TPOTHBOPEUUS B PACCMATPUBAEMBIX SBJICHHSIX, (POPMYIHPOBATH BBIBOJBI U
3aKITIOYCHUS;

MPUMEHATh CXEMHO-MOJIEJIbHBIE CpEACTBA Jisi MPEACTABJICHHUS CYIIECTBEHHBIX CBSI3ed U
OTHOIICHWI B W3y4aeMbIX OHMOJOTMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUU pPa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUIAH PEHICHHS MPOOJEMBbI ¢ Y4ETOM aHaIM3a MMEIONIUXCS MAaTePHAIBHBIX H
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJbTATOB IICIISAM,
OIIEHUBATh PUCKHU MOCJIECACTBUHN IEATEIbHOCTH;

KOOPJIMHUPOBATH W BBHINOJNHATH pPadOTy B  YCIOBUSAX pPEaIbHOrO, BHPTYAIBHOTO W
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOIIeM.
2)0a30BbIe HCCI€eA0BaTENbCKHE JIeliCTBHS:

BJIAJIETh HAaBBIKAMHU Y4YEOHO-HMCCIIEIOBATEILCKON U TMPOEKTHOM NEATENbHOCTH, HABBIKAMHU
paspenieHuss MpoojeM, CHOCOOHOCTBIO U TOTOBHOCTHIO K CaMOCTOSITEIbBHOMY IOMCKY METOJIOB
pEIICHUS MPAKTHICCKHUX 3a/1a49, TPUMECHEHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

WCTIONIb30BaTh PA3IUYHBIC BUIBI JEATEILHOCTH IO TOJYyYEHHWIO HOBOTO 3HAHHS, €r0
WHTEpIpETAINH, TPeoOpa30oBaHUIO M IPUMEHEHHUIO B YIEOHBIX CUTYAIIUsIX, B TOM YHCJIE TIPH CO3aHUH
YIeOHBIX M COIUATBHBIX TPOCKTOB;

(dbopMHpOBaTh HAYYHBIH THIT MBINUICHUS, BIAJCTh HAYYHOH TEPMHUHOJIOTHEH, KIFOYECBBIMU
MOHATHSAMH M METOJIaMU;

CTaBUTh MW (POPMYJIHUPOBATH COOCTBEHHBIE 3a7aud B OOpA30BATEIBHOW JEATEIHHOCTH H
KU3HEHHBIX CUTYalHsIX;

BBISIBJISITH IPUUMHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJU3UPOBATh 3a7auy, BbIABUTATh THIIOTE3Y €€
pelIeHUs, HaXOOUTh apryMEHTHl JUIsl JI0OKa3aTelbCTBa CBOUX YTBEP)KICHHI, 3aJaBaTh MapameTphbl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh MOJYUYCHHbIE B XOJI€ PEUICHUS 3aJa4d Pe3yiabTaThl, KpUTHUECKHA OLEHUBATh MX
JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh LI€JICHANPABICHHBIA IOMCK TIEpeHOca CpEeACTB U CIOCOOOB JIEHCTBUS B
poQecCHOHANBHYIO Cpey;

YMETb MEPEHOCUTD 3HAHUA B IO3HABATENIBHYIO M MPAKTUYECKYIO 00JIACTH )KU3HEAEATEIbHOCTH;

YMETbh HHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE UJEH, IIPE/IaraTh OPUTMHAIBHbBIE TIOIXOAbI U PEUICHHSI, CTABUThH MPOOIEMBI U
3aJ1a4u, JOMYCKAIOUINe albTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX WH(MOpPMAILIMU (TeKCTe yueOHOro mocoous, HayqyHo-
MOMYJISIPHOM TUTEpaType, OMOJOTHYECKUX CIOBApSAX U CIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX,
B MHTepHeTe), aHanmn3upoBaTh HHPOPMAIMIO PA3IMYHBIX BUJIOB U (JOPM IMPEICTaBICHHUS, KPUTUUECKU
OIICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

dbopMynupoBaTh 3ampochl W TPUMEHATh pa3IUYHble METOJBl MPH TIOMCKE U OoTOOope
Oouonorndeckoi HHGoOpMaIul, HeOOXOIUMOM JITsl BHITIOJIHEHUST y4eOHBIX 3a/1a4;

MpuoOpeTaTh OMBIT  HCIOJIB30BAHUS  HH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHH,
COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOJIH30BAHUS PA3IUYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO  BbIOMpaTh  ONTUMANbHYIO  (QOpMYy  TpeACTaBiICHHs  OHOJOTHYECKOU
nHpopmanuu (cxemsl, TpaduKu, TUarpaMmsbl, TaOIHIIBI, PUCYHKH U IPYTOe);

WCIOJIb30BaTh HAYYHBIM $3bIK B KaueCTBE CpeICTBAa Mpu paboTe ¢ OHOJOTHYEeCcKOU
uHdopMaluen: TPUMEHSATh XUMUYECKHe, (U3MYECKUE W MaTeMAaTUYeCKHUE 3HAKH U CHMBOJIBL,
dbopmynel, abOpeBHATypy, HOMEHKJIATypy, HCIOJb30BaTh M  MPEeoOpa3oBHIBATH  3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATIISITHOCTH;

BIIaJIeTh HABBIKAMU PACIIO3HABAHMS U 3aIUTHI UH(MOpMAINK, HHHOPMAITMOHHON 0€30MacHOCTH
JTUYHOCTH.



OgBnageHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH el CTBUSIMH:

1)o0menue:

OCYIIECTBIISITh KOMMYHHKAIIMA BO BCeX cepax KU3HU, aKTHBHO y4acTBOBATh B JUAJIOTE WIH
JUCKYCCHUHU MO CYIIECTBY 00CYX/JaeMOM TeMbl (YMEHHUE 33a/1aBaTh BOIPOCHI, BHICKA3bIBATh CYKICHUS
OTHOCHUTEJIbHO BBIIIOJHEHMS IIpeaIaraéMoil 3ajaud, YYUThIBaTb HHTEPECHl U  COIJIACOBAHHOCTH
MO3ULUHI APYTUX YYACTHUKOB JAMAJIOra WK AUCKYCCUH);

pacrno3HaBaTb HEBEpOAJIbHBIE CPEACTBA OOLIEHUS, MOHUMATh 3HAYEHHE COLIMAJIBHBIX 3HAKOB,
MPENOChUIOK BO3HUKHOBEHHS KOH(DIUKTHBIX CHUTYyallMil, yMEThb CMSTrYaTh KOH(IUKTHI U BECTH
IIEPETOBOPHI;

BJIAIETh Pa3IMYHbIMU CIIOCOOaMU OOLICHUS M B3aUMOJICHCTBUS, IOHUMATh HAMEPEHUS JIPYTUX
JIO/IeH, TIPOSIBIIATH YBKUTEJIBHOE OTHOIIEHHE K CcOOECeTHHMKY W B KOPPEKTHOW (opme
(GbopMynupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUKY 3pEHUS C UCMOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2)coBMecTHas AeATeJbHOCTD:

MOHUMAaTh W MHCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW M HWHAUBUAYAJbHON pabOThl HpH
pelieHny ONoJIOTHYECKO poOsieMbl, 000CHOBBIBaTh HEOOXOJUMOCTh MPUMEHEHHS IPYNIOBLIX (HopM
B3aUMO/ICHCTBUS NPU pelIeHUH yueOHOM 3a1auu;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUII C ydé€ToM OOIIMX HHTEPECOB H
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MIPUHUMATD 1I€JTU COBMECTHOM AESITETbHOCTH, OPraHU30BBIBATh U KOOPIMHUPOBATH JEHCTBUS MO
€€ JOCTH)KEHMIO: COCTaBIATh IUIAH JIEMCTBHM, pacHpeAesaTh pOojau ¢ Y4ETOM MHEHUN yYaCTHUKOB,
o0CyXJaTh pe3ylbTaThl COBMECTHOM paboThI;

OIICHMBATh KayeCTBO CBOETO BKJIAJa M Ka)JOro y4acTHHKAa KOMaH/bl B OOLIMH pe3ynbTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM,

IpearaTb HOBBIE IIPOEKTHI, OLICHMBATh HJCH C MO3WLUM HOBH3HBI, OPUTHMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATETHYECKOE NMOBEACHHUE B PA3JIMYHBIX CUTYyalMsX, HMPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHUBHBIM.

OgByajeHne YHHBEPCAJIbHBIMH PeryJsiTHBHBIMH JCHCTBUAMM:

1)camoopranmuszaums:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [Vl BBISIBICHUS MIPOOJIEM M UX PELICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYyalLUsX;

BbIOMPATh Ha OCHOBE OHMOJOTMYECKMX 3HAHHMM LIEJIEBbIE M CMBICIOBBIE YCTAaHOBKM B CBOUX
NEUCTBUSAX M IOCTYNKax IO OTHOLICHWIO K JKMBOM IPHUPOJE, CBOEMY 3I0POBBIO M 30POBBIO
OKPYKaOILIUX;

CaMOCTOSITEJIBHO OCYIIECTBIISITh I03HABATENBHYIO JESIT€IbHOCTD, BBIABIATH MPOOIEMBI, CTABUTh
1 GOpMyIUpPOBaTh COOCTBEHHBIE 33/1a4M B 00pa30BaTeIbHON AEATEIBHOCTU U dKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIaH peIIeHUs MpoOJieMbl € Y4ETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paclIMpATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN];

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO IIUPOKOM SPyIUIMHU B pa3HbIX 0O0IaCTIX
3HaHUH, MOCTOSIHHO MOBBIIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHD.

2)CaMOKOHTPOJIb:

JlaBaThb OLIGHKY HOBBIM CHUTyallMsIM, BHOCHTb KOPPEKTHBBI B JESITEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIaJIeTh HaBbIKAMM IO3HABATEJIbHOW pe(dIeKCHM KaK OCO3HAHHUS COBEpILIAeMBbIX JCHCTBUN H
MBICIIMTEIBHBIX MPOIECCOB, UX PE3YIbTaTOB M OCHOBAHHM, MCIOJIB30BaTh NMPUEMBI pedieKcuu A
OLIEHKU CUTYalluH, BHIOOPA BEPHOTO PEILLICHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apTyMEHTBI IPYTUX MPU aHAJINU3E PE3yJbTaTOB AECATEIbHOCTH;



3)npunsaTHe cedsl M APYrux:

MPUHUMATH ce0s, TOHUMasi CBOM HEJOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIyMEHTBI JPYTUX MIPU aHAJIU3€E PE3yJIbTaTOB JAEATEIbHOCTH;
IIPU3HABaTh CBOE IIPABO U MPABO JPYrHX HA OLUIHOKH;

pa3BUBaATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKA.

HNPEIMETHBIE PE3YJIBTATbBI

[Ipenmernsie pesynbTaThl OocBoeHHs mporpamMmbel COO mo Ouonormm Ha 0a30BOM YpOBHE
BKIIIOYAIOT crnenuduyeckne i ydeOHoro mnpeamera «buonorwus» HaydHble 3HAHUS, YMEHUS W
crocoObI JEWCTBUI 10 OCBOCHHIO, MHTEPIPETAIMN M MPEOOPA30BAHHUIO 3HAHUHN, BUJIBI JESTEIHLHOCTH
10 TIOJYYE€HHUIO HOBOTO 3HAHUS M TIPUMEHEHUIO 3HAaHUH B Pa3IMUHBIX YYeOHBIX CHTYAlUsAX, a TAKKE B
peabHBIX KU3HEHHBIX CUTYAIUsIX, CBSI3aHHBIX ¢ Ouosiorueil. B mporpaMme mpeaMeTHBIE pe3ynbTaThl
MIPEJCTABIICHBI TI0 TO/1aM 00yJeHUsI.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS ydeOHOTO mpeamera «buonorus» 6 10 knacce HOMKHBI
OTpakaTh:

cOPMHUPOBAHHOCTh 3HAHUH O MeECT€ M pOJM OHOJOTUM B CHCTEME HAYYHOTO 3HAHHS
€CTeCTBEHHBIX HayK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTHHBI MHpa W
HAyYHOTO MHUPOBO33PEHUsS, O BKJIAJE POCCHHUCKUX H 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
Oonosornu, PyHKIIMOHAITEHOW TPAMOTHOCTH YeJIOBEKa TSl PEIICHHUS )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKPBIBATh COJIEpKAHWE OMOJIOTHYECKHX TEPMHUHOB W TIOHSTHHA: >KW3HB, KIIETKA,
OpraHusM, Meraboin3M (0OMeH BEUIeCTB M IpEBpalleHHe SHEPruH), roMeocrtas (camoperyssius),
YpOBHEBasi OpraHU3aIHs KUBBIX CUCTEM, CAMOBOCIPOU3BEACHUE (PEIPOIYKIINsI), HACIECICTBEHHOCTH,
MU3MEHYHUBOCTb, POCT U PAa3BUTHE;

yYMEHUE u3Jarath OHOJOrMYECKHE TeOopuu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHas,
LEHTpabHAas J0rMa MOJIEKYJSIpHOU Ouosorun), 3akoHbl (I. Mennens, T. Moprana, H. 1. BaBumnoga)
1 ydeHus (0 IEHTpax MHOTO00pa3us W MPOMCXOXKACHHS KyJIbTypHBIX pacteHuid H. V. BaBumiiosa),
OIpeNeNATh T'PaHULIbl UX IPUMEHUMOCTH K XKHUBBIM CHCTEMAaM;

YMEHHUE BIIaIETh METOIaMH HAYy4YHOTO MO3HAHUS B OMOJIOTHMU: HAOMIOJCHNE U ONMCAHUE JKUBBIX
CHCTEM, IPOLIECCOB M SBJICHWH, OpraHu3als M IpOBEJCHHE OHOJIOTMYECKOIO HKCIEPUMEHTa,
BBIIBUKEHHUE TUIIOTE3bI, BBISBICHUE 3aBUCUMOCTU MEXKIY UCCIEIyeMbIMH BEJIMYMHAMH, OOBsSCHEHUE
IIOJIy4EHHBIX PE3Y/IbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX IOHATHUH, TEOPUIM M 3aKOHOB, YMEHHUE JeIaTh
BBIBO/Ibl HA OCHOBAHHMM MOJYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIACIATh CYIIECTBEHHbIE IPU3HAKM BHPYCOB, KIETOK IPOKAPHOT U 3SYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH IPOLECCOB: OOMEHa BELIECTB U
IPEBpAIlEHUs] SHEpruu B KIETKe, (OTOCHHTE3a, IUIACTMYECKOIO0 M HHEPreTHYecKoro oOMeHa,
XEMOCHHTEe3a, MHTO3a, Mei03a, OIJIOJOTBOPEHUS, Pa3MHOXKEHUS, HWHAWBUIYAJIBHOTO PpPa3BUTHUS
opranu3zma (OHTOTEHE3);

YMEHUE MNPUMEHATh IMOJy4YEeHHbIE 3HAHMUA /s OOBSCHEHUs OHOJOrMYECKHX IPOLECCOB H
SBJICHUM, JUI NPUHATHS NPAKTUYECKUX PELICHUH B MOBCEAHEBHOM XM3HM C LENIbI0 0OecredeHus
0€30I1aCHOCTH CBOETO 3[J0POBbS U 3/I0POBbsSI OKPY)KAIOLIMX JIFOZEH, COOMI0ICHUsI HOPM I'PaMOTHOTO
MOBEJICHUsI B OKpYKalolled NpuUpoAHONl cpeae, MOHMMAaHUE HEOOXOJUMOCTH HCIOIb30BAHUS
JTOCTHXKEHUM COBpEMEHHOM OMOJI0THH U OMOTEXHOJIOT U [l PallMOHATIBHOTO MPHPOJIOTI0Ib30BaHMS;

YMEHHUE pelaTh 3JIEMEHTApHbIE T€HETHUECKUE 33Ja4yll HA MOHO- U TUTHOPUAHOE CKpELBaHHE,
CLIETIJICHHOE HACJIEeJOBAHUE, COCTABIATh CXEMbl MOHOTHMOPHJIHOTO CKPELIUBAHMS Ul MpeacKa3aHMs
HaclleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOPATOPHBIE U MPAaKTHUECKUE pabOThl, COONIIOIATh MpaBuiia Ipu padoTe ¢
y4eOHBIM U JJabOpaTOpHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKHM OLEHUBAThb UM HHTEPIPETUPOBaTh HH(POPMALUIO OHOJOTHYECKOTO
CoJiepKaHus, BKIIOYAIOUIYIO [ICEBJ0OHAYYHbIE 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CpEACTBAa MAaCCOBOM
nH(pOpMaINY, HAYYHO-TIONYJISIpHbIE MaTepUabl), STHYECKUE aCIIEKThl COBPEMEHHBIX HUCCIIEI0BAaHHH B
O10JIOTUH, MEJIULIMHE, OMOTEXHOJIOTUH;



YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE cO00meH s, 0000111as OMOIOTHYECKYIO
MH(OPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIH30BATh MOHATHIHBIN ammapaTr OHOJIOTHH.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUS ydueOHOro mpenmera «buonorus» ¢ 11 Knacce NOMKHBI
OTpakaTh:

cOPMHUPOBAHHOCTh 3HAHUW O MECT€ M POJU OHOJOTUU B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHON €CTECTBCHHO-HAYYHOW KAPTUHBI MHpa H
HAay4YHOTO MHPOBO33PEHHUS, O BKJIAJIC POCCHHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B PAa3BUTHE
ouonoruu, PyHKIIMOHAIEHOW IPAMOTHOCTH YEJIOBEKA JUISl PEIICHHSI )KU3HCHHBIX 33]1a4;

YMEHHE PACKPBIBaTh COJCPKAHWE OWOJOTHYCCKMX TEPMHHOB WM TIOHSTHMW: BHJ, IOIYJISLIUS,
reHO(OH/ I, PBOJIIONHS, ABMKYIIHE CWIBI ((DaKTOPHI) 3BOJIOIUH, MPHUCIIOCOOICHHOCTh OPraHU3MOB,
BHJI000pa30BaHUE, YKOJOTHYECCKHE (AKTOPHI, SKOCHCTEMA, MPOJIYIECHTHI, KOHCYMEHTBI, PEIYyIEHTHI,
LTI MMATAHUSI, SKOJIOTUYECKast MUpaMHuIa, OMoreoreHos, ouocdepa;

YMEHHE U3JIarath OMOJIOTHYECKHe TeOpUH (dBoJroIMonHas Teopust U. JlapBruHa, CHHTETHUYECKAS
TEOPHs HBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTHU (3apoisiieBoro cxojctsa K. M. bapa, yepenoanus
IJIaBHBIX HampaBieHuil u nyredd sBomonuu A. H. CeseprioBa, ydenuss o Owochepe B. .
Bepnajickoro), onpeaensTh TpaHUIIBI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BIIaJIeTh METOJIaMU HAyYHOTO MMO3HAHUS B OMOJIOTHUN: HAOIIOJACHHUE M OIHCAHUE KUBBIX
CUCTEM, TIPOIIECCOB W SIBJICHWM, OpraHMW3aIis W TMPOBEJICHUE OHOJIOTHYECKOTO SKCIECPHMEHTA,
BBIJIBIDKCHHE THUTIOTE3bI, BBISIBJICHUE 3aBHCHMOCTH MEXK]y HCCICIYEMBIMH BEIIMUYMHAMH, OOBSICHCHUE
MOJTYYEHHBIX PE3yJbTATOB, UCIOIH30BAHHBIX HAYYHBIX IMOHATHH, TCOPUH M 3aKOHOB, YMCHHE JIEIATh
BBIBOJIBI HA OCHOBAHHH TIOJTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATH CYNICCTBCHHBIC INMPU3HAKH CTPOCHHS OHMOJIOTHYECKUX OOBEKTOB: BHJIOB,
MOTYJISIIIAH, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB, OHMOTE€OIIEHO30B M IKOCHUCTEM, OCOOCHHOCTH
MPOLIECCOB:  HACJEACTBEHHON  W3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpa,  BHA00Opa3oBaHMs,
MIPUCTIOCOOIEHHOCTH OPraHU3MOB, JEUCTBUS 3KOJOTMYECKHX (PAKTOPOB HA OpPraHU3MBI, IEepeHoca
BEIIECTB W TMOTOKAa SHEPTrUM B JKOCHUCTEMaX, AHTPOINOTEHHBIX HM3MEHEHHIl B 3KOCHCTEMax CBOeH
MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOTCOXMMHUYECKUX IIUKIIOB B OMocdepe;

yYMEHHE MPUMEHSTh IMOJyd€HHbIE 3HaHUSA s OOBSICHEHHS OHOJOTMYECKHX IPOIECCOB U
SIBJIGHUH, JUISI TMPUHATUS MPAKTHUYECKUX PEIICHUN B MOBCEAHEBHOW >KU3HHU C IIENbI0 OOecreueHus
0€30MacCHOCTH CBOET0O 3[0POBBSl M 3J0POBbSI OKPYXKAIOIIMX JIIOJIeH, COOMIOECHUSI HOPM I'PaMOTHOIO
MOBEACHUS B OKpYXKalollell MNpUpOJHONW cpede, NOHMMaHHE HEOOXOJWMOCTH HCIOJIb30BaHUS
JOCTHUKEHUI COBPEMEHHON OHMOJIOTHHU IS PallMOHAIIBHOTO IPUPOIOTIOIH30BaAHUS;

YMEHHE pellaTh dJIeMEHTapHbIe OMOJIOTUYECKUE 3a/1a4H, COCTABIISTh CXEMbI IIEPEHOCA BEIIECTB
Y DHEPrUH B SKOCUCTeMaXx (LIeTH MUTaHMUs);

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U MPAaKTHUECKHe paboThl, cOOMI0AATh MpaBuia npu padoTe ¢
y4eOHBIM U JJa0OpaTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHUYECKH OLIEHWBATh U HMHTEPIPETUPOBATH HHOOPMAIUIO OHOJIOTHYECKOTO
COJIep>KaHusl, BKIIIOUYAIOLIYIO TICEBJIOHAYYHbIC 3HAHUS U3 PA3IMYHbIX HCTOYHUKOB (CpeCcTBa MacCOBOM
uH(poOpMallUK, HAyYHO-TIONMYJSIPHBIE MaTepuaibl), paccMaTpuBaTh TIJI00AJIbHBIE HSKOJIOTHYECKUE
po0IeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yYMEHHE CO3/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE U YCTHBIE COOOIIEeHUs, 0000111asi OHOJIOTHYECKYIO
MH(OPMALIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIH30BaTh MOHATHIHBIN ammapaTr OHOJIOTHH.



TemaTnyeckoe mIaHupoOBaHUE
10 knacc (344 , u3 HuXx 1 4 pe3epB)

TemaTtnueckne
OJIOKH, TEMBI 4acoB

Komnunuectso

OcHOBHBIE BU/IBI IEATEITBHOCTH 00yUYarOIIUXCS

OnextponHsie (UU(POBHIC)
00pa3oBaTEIbHbBIE PECYPCHI

Tema 1. buosiorus kak Hayka

buosorusa B cucreme | 1
HayK

PackpeiBath conepxkaHne TEPMHUHOB U MOHATHI: HAYYHOE MHUPOBO33PEHHUE, HAyUHAS
KapTMHAa MHpA, HAYYHBIH METOJ, THUIOTE3a, TEOpHUs, METOAbl HCCICIOBAHMUS.
XapakTepu3oBaTh OHOJIOTHIO KakK HayKy, €€ MECTO W POJb CpeIud JIpyrux
€CTECTBEHHBIX HayK. [lepeunciars pa3iensl OMOJIOTHH B COOTBETCTBHE C OOBEKTAMHU
n3ydeHus. HaspiBaTh BakHEHIIHME OTpacid OHOJIOTMUECKUX3HAHUN U 3aja4H,
crosiiue nepen omosorunein X Xl B.

bubnnoreka [HOK
https://m.edso0.ru/7f41c292

Metoapr mo3HaHus | 1
YKUBOU TIPUPOIBI

PackpeiBath conepaHWe TEPMHHOB M TMOHATHI:HAYYHBI METOJ, METOJIbI
HCCIIEIOBaHUA. XapaKTepU30BaTh OCHOBHBIE METOJAbl TMO3HAHUSKUBOW TMPUPOIBI:
HaOJIOICHHE, AKCIEPUMEHT, OIyCcaHue, HU3MEPEHUE, KJaccudukanms,
MOJISTMPOBAHNE, CTATUCTUYECKAsE 00padOTKa JaHHBIX.

bubnmmoreka HOK
https://m.edso0.ru/7f41c292

Tema 2. J)KuBble CUCTEMBI U UX OPraHU3AIMS

Bbuonornueckue 1
CHUCTEMBI, IPOIECCHI
Y UX U3y4CHHUE

PackpeiBaTh conmep:kaHue TEPMHUHOB M MOHSATUMN: cucTeMa, OMOJIOrHYecKas CHCTeMa,
JJIEMEHTHl CUCTEMBI, CTPYKTypa OHOCHCTEMBI, CBOWCTBAa >HUBBIX CHUCTEM, OOMEH
BEUIECTB, Pa3MHOXKEHHUE,POCT, Ppa3BUTHE, HACJIEICTBEHHOCTb, H3MEHYHMBOCTb,
pa3apaKuMOCTh, SHEPro3aBUCHUMOCTb, YPOBHU OpraHMU3allMM KHU3HU (OHOCHCTEM).
XapakTepu3oBaTh MIPHUHLHUIIBI OpPraHU3alMd OMOCHUCTEM: OTKPBITOCTh, BBICOKAsS
YIOPSAOYEHHOCTh, CAMOPETYIALUs, UePaApXUUHOCTh. llepeduncnsaTey yHHBEpcalabHbBIE
CBOMCTBa UBOTO: €IUHCTBO XHMHUYECKOTO COCTaBa, Pa3ApakUMOCTh, IBUKCHUE,
roMeocTa3, pOCT U pa3BUTHE, HACJIEICTBEHHOCTb, WM3MEHYMBOCTh, HBOJIOLHUS
(mpucrnocobiienne K M3MEHSIomUMCs yciaoBusaM). [IpuBoauTe mpumMepsl 6GHocucTeM
pPa3HOro YpPOBHS OpraHU3allii U CPAaBHUBATH MPOSBICHHS CBOMCTB dKUBOTO HA Pa3HBIX
ypOBHAX. XapaKTepu30BaTh OCHOBHBIC MPOIECCHI, MPOTEKAIOIIUE B OHMOCHCTEMAX:
0OMEH BEIIeCTB U MpPEBpalleHHe DYHEPTHH, CaMOBOCIPOU3BEICHUE, CAMOPETYIISIIHS,
pa3Butue. CobOaroaaTh npaBuia OEpeHOT0 OTHOIICHHS KXKMBOW MIPHUPOIE.

bubnuoreka LHOK
https://m.edso0.ru/7f41c292

Tema 3. XumMuueckuil COCTaB U CTPOEHUE KIETKU

XuMuueckuii cocrtas | 1
KIeTku. Boma u

PaCKpLIBaTL COACPIKAHUC TCPMHUHOB u MMOHSATHH: 3JIEMEHTBI-OHOT CHBI,
MAaKpO3JICMCHTBI, MUKPOJ3JICMCHTBI; MUHCPAJIbHBIC BCIICCTBA, MOJICKYJIda BOJbI KaK

bubnuoreka HOK
https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

MHUHEPAJIbHBIC COJIN

JIATIOJTb, BOJIOPOIHBIE CBS3U; THIPOIIbHBIE U THAPOPOOHBIE BemecTBa. JloKa3bIBaTh
€IMHCTBO DJIEMEHTHOIO COCTaBa Kak OJHO M3 CBOWCTB JKMBOro. Pacnpenensats
XUMHUYECKHE DJJIEMEHThl 10 TpyNIaM B 3aBUCUMOCTM OT KOJWYECTBEHHOTO
IIPEICTAaBUTENBCTBA B OPraHU3ME; XApaKTEPHU30BaTh POJIb OTHAEIBHBIX JJIEMEHTOB.
BBIABIATE CBS3b MEXY COCTABOM, CTPOCHUEMMOJIEKYJIBl XMMUYECKOTO COECIUHEHNUS
1 ero GyHKIMSIMH B KJIETKE.

benku. CocraB wu
CTpOEHHE OEIKOB

PackpeiBaTh conepaHue TEPMUHOB M TOHATHI:0€IKH, HOJUMEpPbI, MOHOMEpHI,
AMUHOKHCIIOTBI, IENTH/IHAS CBSI3b, NOJHUMENTHU], JeHaTypalus. XapaKTephu30BaTh
OenKM Kak Kjlacc OpraHMYeCKHUX COEIMHEHUH; KJIACCU(PHUIIMPOBATH UX IO CTPOCHUIO
(rmoOynsipable U GUOPUIUIIPHBIE OENKN), EPEUUCATh U XapaKTepu30BaTh (HYHKIIMH
OeNKoB

bubnnoreka [HOK
https://m.edso0.ru/7f41c292

depMeHTHI —

OMOJIOTUYECKUE
KaTaJIu3aTOPhI

PackpeiBaTh conepikaHuE TEPMUHOB M TOHATUI:(DEPMEHTHI, AKTUBHBIN IIEHTD,
cyOcTpaTHas crneuu(pUYHOCTh, KO(PEpPMEHThI, OCNKH-aKTUBATOPhl M  OENKHU-
MHTUOUTOPBI. YKa3bIBaTh OTJIMYMS (PEPMEHTOB OT HEOPraHMYECKUX KaTalau3aTopoB
OOBsicHATE ponib  (epMEeHTOB B  (YHKIIMOHUPOBAHUH JKMBBIX CHCTEM, B
IIPOMBIIIJIEHHOCTH, B MEIULIMHE, B IOBCEAHEBHON KU3HU YEJIOBEKA.

bubnmmoreka HOK
https://m.edso0.ru/7f41c292

Vraesoarl. JInnuael

PackpeiBaTh coaep)kaHM€ TEPMHHOB M TOHSATUH:YIJIEBOJBI, MOHOCAXapuIbl,
Jicaxapu/ibl, TOJMcaxapubl, IIII0K03a, pubo3a, 1e30Kkcuprbdo3a, caxaposa, JaKTo3a,
MalbTO3a, LeJUIoNio3a (KIeT4yaTka), Kpaxmaj, TJIMKOT€H; JUMUIbl, TPUIIIHIIEPUIbI
(>kupbl, Macna), GocoIUIUIBL, CTEPOUIbl. XapaKTepHU30BaTh YIIEBOIbI, JUMUIbI KaK
KJIaccopranuyeckux coeaunenui. KiaccuduuupoBaTh yriaeBoabl U JUIUABI 110
CTPOCHUIO; MEPEeYUCNATh (DYHKIUU YyrieBOoJOB M JUONAO0B. (CXxeMaTuyecku
n300pakaTh CTPOCHUE MOJIEKYJ YIIIEBOJIOB, TUIHIOB

bubnmoreka I[HOK
https://m.edso0.ru/7f41c292

Hyxnennosslie
KkucioTel. ATD

PackpeiBaTh conepxaHue TEPMUHOB M MOHSATHI:1€30KCUPUOOHYKIEUHOBAsS KHUCIOTA
(IHK), pubonykneunoBas kucnora (PHK), mykneotun, monauHykiaeoTuaHas UEHb
(monuHyKJIeoTH1), KOoMIuleMeHTapHocTh, GyHkuuu JIHK (xpanenue u mnepenaya
HacnenctBeHHo wuH(opmanuu); Buabl PHK (undopmanmonnas, TpaHcmopTHas,
pubocomanbHas);  ageHosuHTpupocdar  (ATPD), makpospruyeckas  CBS3b.
XapakTepu3upoBaTh HYKJICHMHOBBIE KHUCIOTHl KaK XUMHUYECKHUE COCTUHEHHS U
HOCUTEJIM HACIeACTBEHHOM uHpopmanuu. OtTmedaTh OCOOCHHOCTH CTpPOEHUS
Monekyn HykinenHoBbIX KucioT ([JHK, PHK) u AT®. Cxemarudeckun n300paxarh
CTPOEHHE HYKJIEOTHJIOB, MOJIEKYJI HYKJIEHHOBBIX KUCIOT, ATD.

bubnuoTeka HOK
https://m.edsoo.ru/7f41c292

I/ICTOpI/IH n MCTOIbI

PaCKpLIBaTL COJICPKAaHUC TCPMHHOB U MIOHSTHH: KJICTKA, IUTOJIOTHA, PACKPBIBATH

bubnuoreka LHOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

U3Y4YEHUS  KIJIETKHU.
Kiterounas teopust

COJICpKaHUE IIOJIOXKEHUN KIETOYHOM Teopuu. llepeuncnaTte M Xxapakrepu3oBaTh
OCHOBHBIE METOJ/Ibl H3YY€HHUsl KJIETKU: (IIPUTOTOBJIEHUE CPE30B, OKpalllUBaHUE,
MHUKPOCKOIIMPOBAaHKE, HEHTPU(YTUpOBaHNE, KyJbTUBUPOBAHUE KIETOK U TKaHEH)

https://m.edsoo.ru/7f41c292

Kierka Kak | 1 PackpeiBaTh copepkaHME€ TEPMUHOB U TMOHATHI:KIETKH (dykapuoruueckas, | bubmuoreka [HOK
[EJIOCTHAs  KUBas NpOKapHOTHYECKasl ),IUIa3MaTH4ecKas MeMmOpaHa (IuiazmMajieMma), TJIMKOKanuke, | https://m.edsoo.ru/7f41c292
cucremMa TPAHCIIOPT BeIIECTB (MACCUBHBIN, aKTUBHBIN), 3HAOUMTO3 ((ParouuTos3, MUHOIUTO3),

9K30LIUTO3, KJIETOYHas  CTeHKa, HykieouJ. CpaBHUBaTH MEXIy  coOoi

9yKapuOTHYECKHE HMPOKAPHUOTUYECKHE KJIETKH; OTMEYaTh CXOJCTBO M PA3IMyus B

CTPOEHUM KJIETOK OaKTepuil, 5)KUBOTHBIX, pACTEHUH U TPUOOB
Crpoenue 1 PackpeiBaTh  comepkaHWE TEPMHHOB M TOHSITH:IMTOIUIa3Ma, OpraHounsl, | bubmuoreka [HOK
IYKApUOTUIECKOM snpormiazMatrueckascets  (OI1C), ammapar [onbku, JHM30COMBI, Bakyosb, | https://m.edsoo.ru/7f41c292
KIIETKU MUTOXOHJAPUH, TUIACTUABI (XJIOPOIIACTBI, XPOMOILIACTHI, JEUKOIIACTHI), pUOOCOMBI,

MUKpPOTPYOOUKH, KJIETOYHBIN LIEHTP (LIEHTPOCOMa), PECHUYUKH, KI'YTHUKH, BKIIOUEHUS,
SOpo, simepHas 000JI0YKa, Kapuoluia3Ma, XPOMATHH, SAPBIIIKO, XPOMOCOMBEI.
OnwuceBaTh CTPOCHHE OJYKAPHOTUYECKOH KJIETKH 10 W300paKeHWsIM H  Ha
MUKpOITpenaparax; KIacCu(puInupoBaTh OPraHOU bl B 3aBUCHIMOCTH OT 0COOESHHOCTEH
ux crpoeHus (omHOMeMOpaHHBIE, JBYMEMOpaHHBIE, HEMEMOpaHHBIC); OIMCHIBATH
(GYHKIMU KaXIOTO OpraHouJa B KIETKe. XapaKTepu30BaTh KIETOYHOE SIPO Kak
MECTO XpaHeHUs, mnepenadn (YIBOCHHUE XPOMOCOM) M peanu3anuu (TPaHCKPHUIIIIHS)
HACIICICTBEHHON HH(popMaImu KIeTKU. [lepedyncisiTb M ONMMCHIBATH KOMIIOHEHTHI
saapa 1 ux GyHkuu; CXeMaTHIHO U300paxaTh CTPOSHHE PACTUTEIILHOW U KUBOTHOM
KieTkd. OOBSCHATh OMOJIOTHYECKOE 3HAYEHUE TPAHCIIOPTA BENIECTB B KIIETKE.

Tema 4. KuzHeneareapbHOCTh KIETKHA

OomMmen BEIIECTB. | 2
IInacTuueckuit
oboMeH. POTOCHHTES.
XeMOCHHTE3

PackpbiBaTh coliepkaHHe TEPMHHOB W TOHITHUH: OOMEH BEUISCTB M IPEBPAIICHHE
SHepruu (MeraboJIu3M), ACCHUMWJISIMSA, IUIACTUYCCKUNA OOMEH, JUCCHMMIISIINS,
SHEpPreTHYecKrii oOMeH, ¢dotocuHTe3, (oTONMU3, (oCHOPUIUPOBAHUE, TIEPEHOCUUK
IPOTOHOB, XeMocuHTe3. OmnuckiBaTh (OTOCUHTE3, MPOIIECCHl, MPOTEKAIINE B
CBETOBOW W TEeMHOBOW (paze. BBISBIATH MPUUUHHO-CIEACTBEHHBIE CBSI3M MEXKIY
MOTJIONIEHHEM COJIHEYHON SHEpruu XJIopohuuioM U cuHTEe30M Mojekyn ATO.
CpaBHUBaTh HUCXOJHBIC BEIIECTBA, KOHEYHBbIC MPOAYKTHI M YCIOBHUS MPOTEKAHHS
peakiuii cBeToBOM W TeMHOBOW ¢a3bl (oTocuuTe3a; CpaBHHBATh (HOTOCHHTE3 H
xemocuHTe3. OrneHuBaTh 3HaueHHWE (POTOCHHTE3a M XEMOCHHTE3a i KM3HU Ha
3emie.

bubnuoTeka HOK
https://m.edsoo.ru/7f41c292
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DHepreTUYeCcKui
oOMmeH

PackpbiBaTh conep)kaHne TEPMHUHOB U TIOHSTHIA: SYHEPTeTUYECKUN 0OMEH, TIINKOJIN3,
MOJIOUHOKHCIIOE OpOKeHHe, CIHUPTOBOE OpokeHue, OHOJIOTHYEeCKOe OKHCICHHE,
KJIETOYHOE JIBIXaHWE, AUCCUMIIAIUS, pepMeHT. XapakTepru30BaTh OOMEH BEIIECTB U
npeBpalieHne dHepruu (MeTadosi3M) Kak OJHO MX CBOWCTB kKHUBOTO. llepeuncnsiteh
OCOOEHHOCTH IIIACTUYECKOTO U SHEPreTUYECKOro oOMeHa B KIIETKE;, yCTaHABIMBATh
B3aUMOCBSI3b MEXIy HHMMH. Pasznuyarh Tumbl oOMeHa BELIECTB B KJIETKE:
aBTOTpOQHBIH U TerepoTpodHbIi. OmnuceiBaTh 3Tanbl SHEPreTUUYECKOro oOMEHa
(OArOTOBUTENBHBIN, OECKUCIOPOAHBIN, KHUCIOPOJHBIM) M CpaBHUBaTh HUX MEXAY
coboi. XapakTepu3oBaTh PEAKIUU TIUKOJIHN3a, OpOKEHUs], KIETOUYHOTO JbIXaHUS;
BBISIBJISITh  NPUYMHHO-CIICJICTBEHHBIE CBSI3M  MEXJy TIUVIMKOJIU30M, KIIETOUYHBIM
IbIXaHUeM U CUHTe30M  MOJEeKyaATO. CpaBHuBath 3G (EKTUBHOCTh
OECKHCIOPOTHOTO UKUCIOPOIHOTO 3TAIOB.

bubnnoreka [HOK
https://m.edso0.ru/7f41c292

Bbuocuures Geinka

PackpeiBath conepkaHre TEPMUHOB M MOHSTHI: T€H, TCHETUYECKHUI KOJI, MAaTPUYHBII
CUHTE3, TPAHCKPUIIINS, TPAHCIAIMUSA, KOJIOH, aHTUKOJIOH, pubocoma, IEHTpaabHas
J0TMa, MOJIeKyJsipHass Owosorus. OmnpenensTh CBONCTBa T'€HETHYECKOTO KoJia
(TpUIUIETHOCTS, OJIHO3HAYHOCTD, BBIPOXKJACHHOCTb, YHUBEPCAIBHOCTD,
HENEPEKPHIBAEMOCTb, HETIPEPHIBHOCTB ). OmnuceIBaTh JTaIlbI peanu3anumn
HacaeACTBeHHON nHpopManuu B KieTke. CpaBHUBATH PEAKIIMA MATPUYHOTO CHHTE3A
mosekyn PHK u Genka B kiieTke.

bubnmmoreka HOK
https://m.edso0.ru/7f41c292

Hexnerounnie

GhOopMBI  KHM3HH  —

BHUPYCHI

PackpbiBaTh coliepkaHHE TEPMUHOB W TOHSATHI: BUPYC, BHUPYCOJIOTHS, KAaIlCHU]I,
Oaktepuodar, BUpyc uMMyHoaedummuTa yenoBeka (BIY), oHKOreHHBIC BHPYCHI.
XapakTepru30BaTh BUPYCHl KaK HEKICTOYHYIO(POPMY KH3HU; OCOOCHHOCTH CTPOCHHS
U KU3HEAEATEIbHOCTH BHUPYcOB. ONHCHIBaTh KU3HEHHBIM LHUKI BHUPYCOB
UMMYyHOJEeQUIINTa 4YeTOBeKa; paznuyarh Ha pucyHkax BTM ((Bupyc TabauHoit
Mo3auku), Oakrepuodar, BUY. OGocHOBBIBaTh U COOMIOAATH MEPhl MPOPUIAKTUKI
pacrpocTpaHeHHsI BUPYCHBIX 3a00JIeBaHUI (pECIIUpaTOPHbBIC, JKEITYIOUHOKHUIIICYHBIC,
kiemeBoi sHiedanut, BUU-unbdexuns)

bubnuoreka LHOK
https://m.edso0.ru/7f41c292

Tema 5. Pa3zMHOXeHHE U WHJIWBUAYAJIBHOC PA3BUTHEC OPraHU3MOB

KU3HEeHHBIH LMK
KJIETKH. [eneHnue
KJIeTKU. MuTO3

1

PackpbiBaTh cojepkaHME€ TEPMHHOB M TOHATUH:KICTOYHBIM LUMKJI, HHTepdasa,
penyIuIMKalus, XpoMOCcoMa, KapUuOTHUI, TallIOMJHBIA, TUIIOUIHBIA XPOMOCOMHBIN
Habop, XpoOMaTH/bl; MUTO3 ero craxuu: npodasa, meradasa, anadasa, Tenodasa.
OnuchIBaTh JKU3HEHHBIN IMKJI KIETKH; MEPEUUCHIATh U XapaKTepU30BaTh MEPHOIbI
KJICTOYHOTO LIMKJIA, CPABHUBATh MX MEXay co00i. ONHChIBaTh CTPOCHUE XPOMOCOM,

bubnuoreka HOK
https://m.edsoo.ru/7f41c292
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KapUOTUIIOB OPraHW3MOB, CPaBHUBAThb XPOMOCOMHBIE HaOOphl KiieToK. CpaBHUBATh
craguy MuTO3a. Pa3nnuare Ha MuUKpompenaparax M PUCYHKax CTaJud MHUTO3a.
PackppIBaTh OMOJIOTHYECKUI CMBICT MUTO3a

Dopmsbl
Pa3MHOKEHHUS
OpraHU3MOB

PaCKpLIBaTI) COACPIKAHUC TCPMHUHOB U HOH?ITI/II;'IIPEBMHO)KGHI/IG, KJIOH, IIOJIOBBIC
KJICTKH (TaMeThI), STHIEKIICTKA, CTICPMATO30HU/I, 3UTOTA, ICJICHHE HAJBOE, TIOYKOBAHHUE,
cropyJisiusi, (pparMeHTaIus, BEreTaTUBHOE Pa3MHOXKEHHE, CEMEHHOE Pa3MHOXKEHHUE,
ONBbUICHUE, JTBOMHOE OIUIOJOTBOPEHUE, TMOJIOBBIE >KEJIE€3bl, CEMEHHHKH, SIMYHUKH,
OTUIOJIOTBOPEHUE (HApYKHOE, BHYTpEHHEe). XapakTepu30BaTh OCOOCHHOCTH U
3HaueHUE OCCIOJIOr0 M IOJIOBOTO CIIOCOOOB pPa3sMHOXKEHUS. BBIICTATh BHIBI
0€ecIooro pa3MHOKEHHUS; BBISIBIISITH B3aMMOCBSI3U MEXIy (GopmMamMu U crnocoOamu
PAa3MHOXCHUA, U UX OHMOJIOTMYECKHUM 3HAYECHUEM. BJ'Ia)]eTI) HpI/IéMaMI/I BEIr€TaTUBHOI'O
Pa3MHOKEHHs KYJIbTYPHBIX pAacTeHUM (Ha MpUMepe KOMHATHBIX). XapaKTepHU30BaTh
ITIOJIOBBIC KIICTKH. HﬁHeKJ’IeTKH, CIICpMAaTO30M Ibl; BBISABIIATH 0COOEHHOCTH UXCTPOCHUA

bubnnoreka [HOK
https://m.edso0.ru/7f41c292

Metios

PackpeiBath conepkaHue€ TEPMUHOB W TMOHSITHUH:MEN03, KOHBIOTAIlU XPOMOCOM,
nepekpeéCT (KPOCCHHTOBEP) XPOMOCOM, TaMeThl. XapaKTepu30BaTh MEHO03 KakK CIocoo
KJIETOUHOTO/ETICHUS; OMMCHIBaTh MEMO03 MO CTaIusM; CpaBHUBATh CTaJUM Meilo3a U
MuTo3a. Pa3nnuaTe Ha pUCYHKaxX CTaJuu Meilo3a; pacKpblBaTh OHOJIOTHYECKOE
3Ha4YEeHHE Meo3a.

bubnmoreka [HOK
https://m.edso0.ru/7f41c292

OO6pazoBaHue u
pa3sBUTHE TIOJOBBIX
KJICTOK.

P ACKpbhIBAaTh COACPIKAHUE TEPMHHOB U MTOHSTHI: raME€TorcHe3, CrIcpmMaTorcHes,
OOI'CHE3, CIICPMATO30U /], aKpocoma, HﬁHCKJ’IGTKa, IMOJIAAPHBIC TCJbLA.
XapaKTepI/ISOBaTB 0COOEHHOCTH TaMeTOoreHesa Y XKMBOTHBIX U €r0 CTaaAuH, IIOJOBBIC

bubnuoreka LHOK
https://m.edso0.ru/7f41c292

Om1o10TBOpEHHE KJIETKH JKUBOTHBIX U OIMHKCHIBATH MPOLECC UX pa3BuTHs. CpaBHHBATh CIICpMATOTr€HE3

U OOrEHES. OnuceiBaTh  OIUIOJIOTBOPEHHE,  OHMOJIOTMYECKOEC  3HAYCHHUE

OILIOJOTBOPEHHS.
WHauBuIyaibHOE PackpeiBaTh cojiep)kaHHe TEPMHHOB W IOHSTHI: OHTOrEHE3, AMOpHOreHe3, 3urora, | budbmunoreka LHOK
pa3BHUTHE npoOieHue, OnmacTromephl, Mopyia, Ornactyna, Ojacrolenb, racTpyla, Heupyna, | https://m.edsoo.ru/7f41c292
OpraHu3MOB OpPraHOTEHE3;  3apOJBIIICBBICIIUCTKU:  JKTOJEpMa,  Me30JepMa,  SHTOJEepMa;

HOCT3M6pI/IOHaJ'ILHOC Pa3BUTHE: TIPSAMOC U HEIIPAMOC (J'II/I‘II/IHOLIHOC); MeTaMOp(bO?»,
MEracliopa, MHKPOCIIOpa, IbUIBICBOC 3C€PHO, CIICPMUMH, SapO,[[LII_HCBHﬁ MCIIIOK,
JIBOMHOE OIIJIOAOTBOPCHUC. OHpe,I[eJ'I}ITB OTallbl 3M6pI/IOHaJ'ILHOFO Pa3BUTHA
XOPAOBBIX Ha CXEMax M IpfcliapaTaX MU OIHCBIBATH IMPOLCCCHI, IMPOUCXOAANMC Ha
KaXXJ0M  JTalic. CpaBHI/IBaTB nepruoabl OHTOI'CHE3a, MNpsAMOC W  HCIPIAMOC
(J'II/I‘{I/IHOHHOC) HOCTBMGpHOHaHBHOC Pa3BUTHUC, 3apOAbIIN YCJIOBCKA W JOPYTIUX
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XOpIoBBIX. OOBACHATH OHOJOTHYECKOE 3HAYCHHWE pa3BUTUS C MeTaMopdo3om;
OTPHIIATEIILHOE BIMSHUE AIKOTOJISI, HUKOTHHA U JIPYTUX TEPATOTeHHBIX (DaKTOPOB Ha
pasBUTHE 3apojplmia 4yernoBeka. ONMUCHIBATh MPOIECC JIBOMHOIO OILUIOJOTBOPEHUS Y
IIBETKOBBIX PACTCHUM.

Tema 6. HacneacTBEHHOCTh M K3MEHUMBOCTh OPraHU3MOB

I'enetnka — Hayka o | 1 PackpeiBaTh cojepxaHue TEPMUHOB M TOHSATHIl: T€H, T€HOM, reHotui, ¢eHortur, | bubmuoreka [HOK
HACJIEICTBEHHOCTH U XPOMOCOMBI, aJlIeJIbHbIC T'CHbI (aJlIe), TOMO3UI0Ta, TeTePO3UroTa, JOMUHAHTHBIN | https://m.edsoo.ru/7f41c292
U3MEHYUBOCTH MpHU3HaK (TeH), peeCCUBHBIN NMPU3HAK (TeH), uucras JuHus, rudpua. I[lepeuncnsats u

XapaKTepU30BaTh METOJIbl TE€HETUKU: TUOPUIOJOTHYECKUM, LIMTOT€HETUYECKH,

MOJIEKYJISIPHOT€HETUYECKUI; JOMHHAHTHBIE M PELECCHUBHBIE MPU3HAKK PACTEHUH U

JKUBOTHBIX. [10J1b30BATHCSA T€HETUYECKON TEPMUHOJIOTUEN M CUMBOJIMKOM JIJTS 3aIUCH

TeHOTUITNYECKUX CXEM CKPEIIMBAHMS
3aKOHOMEPHOCTH 1 PackpeiBaTh conepikaHWe TEPMHHOB M TMOHATUH:MOHOrMOpHAHOE cKpeuiuBaHue, | bubmuoreka [HOK
HaCJIeIOBaHUS (CEHOTUNIMYECKHE  TPYIIBI, THOPUIOJOTHYECKHN  METOJ, YHCThle  JuHMH, | hitps://m.edsoo.ru/7f41c292
MIPU3HAKOB. JOMHHHUPOBaHKE I€HOB (TI0JIHOE, HETOJIHOE), pacilerieHne B oToMcTBe. OnuchIBaTh
Monorubpuanoe METOAMKY TpoBeneHus . MeHzaeneM ONBITOB MO WM3YyYEHHIO HACIEAOBaHUS OJHOM
CKpelllMBaHHE mapsl IPU3HAKOB Yy TOpoxa TMoceBHOro. PackpeiBaTh cojepxaHHEe 3aKOHOB

earMHOoOoOpa3us THOPHUIOB MEPBOTO TOKOJEHUS W 3aKkoHa paciieruieHus. OObsICHATH

TUINOTE3Y YHUCTOThI TaMmeT. 3aluChiBaTh CXEMbl MOHOTHOPHIHOTO CKpEIIMBAHUSA,

OOBSCHATH €ro ILMTOJIOTMYECKHE OCHOBBI U pellaTh TEeHEeTHYeCKHe 33aJayd Ha

MOHOTHOPUIHOE CKpEIINBaHNE
JuruGpugHoe 1 PackpeiBaTh conepikaHuE TEPMUHOB M MOHATHI: AUTMOpUIHOE CcKpeuiuBanue, | bubmuoreka HOK
CKpelllMBaHUE. aHanmM3upyolee ckpemBanue. OnuceiBaTh OnbITl . Menzens mno wusyueHwro | https://m.edsoo.ru/7f41c292
3aKOHHE3aBUCHMOTO HACJIeJIOBaHMs ABYX Map MPU3HAKOB Y TOpoxa MOCEBHOro. PackpwiBaTh conep:kaHue
HacJIeI0OBaHUs 3aKOHA HE3aBUCUMOTOHACIEAOBAHUS NpPU3HAKOB. [IpUMEHATh MaTeMaTuyecKuit
MIPU3HAKOB pacueT ¢ MOMOIIbI0 METOJIa MEPEMHOXKEHHUs BEPOSTHOCTEH M 3alUCh C MOMOIIBIO

(EeHOTUNMYECKUX PAMKAJIOB PACIICIICHUS! IPU3HAKOB Y TIOTOMKOB MO (DEHOTHUILY U

TeHOTHITy. 3alUChIBaTh CXEMbl JUTHOPUAHOTO CKPEUIMBaHMS, OOBACHATH €ro

IIUTOJIOTUYECKHE OCHOBBI HpelIaTh T'eHETUYEeCKUWe 3aJayd Ha JUTHOpUIHOE

CKpEIIMBAHKE
Cuenennoe 1 PackpbiBaTh cojep)kaHue TEPMHUHOB W TOHATHMH: CLEIUIEHHOe HacienoBaHue | bubnuorexa [HOK
HaclieI0BaHue NPU3HAKOB, PEKOMOHMHAIMS TE€HOB, I'€HETHYECKHE KapThl XpOMOCOM, MopraHuza. | https://m.edsoo.ru/7f41c292

IIPHU3HAKOB

Ha3piBaTh OCHOBHBIE IIOJIOXKCHHS XpOMOCOMHOfI TCOPHUU HACJICIACTBCHHOCTHU T.
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Moprana; packpbiBaTh cojaepxaHue paborsl T. Moprana 1o CLEIJICHHOMY
HACJICJIOBAHUIO TEHOB W TPUYMHBI HApPYIICHHS CIEIUICHUS MEXIy T'eHaMHu.
3anuchiBaTh CXEMbl CKPEIIMBAHMS TPHU CIETUICHHOM HAaCJEAOBaHUU, OOBSCHATH
MPUYUHBI PEKOMOMHAIINN TCHOB, ONPEACIISATH YHCIIO TPYIII CICIUICHUS TCHOB; PEIIaTh
T€HETUUYECKUE 3aJaui Ha CLEIVIEHHOE HAcJIeJOBaHNE

I'eneTnka mnoJja.
Hacnenosanme
MIPU3HAKOB,
CILIETUIEHHBIX c
I10JIOM

PackpeiBaTh conepkaHuE TEPMUHOB U TOHATUN: XPOMOCOMHBIH HAabOp, ayTOCOMBI,
IIOJIOBBIE XPOMOCOMBI, TOMOTaMETHBIM IIOJI, T€TEPOraMEeTHBIM I0JI, CLEIUICHHOE C
[OJIOM  HacjenoBaHuEe  Mpu3HakoB.  OOBACHATH  LIUTOJIOTMYECKUE  OCHOBBI
XpPOMOCOMHOTO MEXaHHM3Ma OINpEIEICHUs 10Jla y Pa3jIu4HbIX OpPraHU3MOB.
CpaBHMBaTh 3aKOHOMEPHOCTH HACJEJAOBaHUS IPU3HAKOB, CIEIUICHHBIX W HE
CLEIUICHHBIX CIOJIOM. Pemrats reneTnyeckre 3aa4n Ha HaCcJIeI0BaHHUE CLETUICHHBIX C
I10JIOM IPU3HAKOB

bubmmoreka

[IOK

https://m.edsoo.ru/7f41c292

M3MeH4YnBOCTE.
Henacnencrsennas
N3MEHYHNBOCTH

PackpeiBaTh copep)kaHWe€ TEPMHUHOB U TIOHSITHH: M3MEHYMBOCTH, HACIEIACTBEHHAsS
W3MEHUYUBOCTbD, HEHAaCJIeJICTBEHHAs U3MEHYHUBOCTb, Moau(UKaAIIHOHHAS
W3MEHUYMBOCTb, BAPUAIMOHHBIM psJ, BapuaHTa, BapHallMOHHAs KpHBas, MPHU3HAK,
HOPMa peakIiiy, KOJMYEeCTBEHHbIE W KadecTBeHHbIe mMpu3Haku. Knaccuduuuposarthb
BHUJIbI MU3MEHYMBOCTH U BBIABIATH MX Ouosiornyeckue ocoOeHHocTH. [lepeuncnsith
CBOMCTBAa MOJM(DUKAIIMOHHOW HM3MEHUYUBOCTH U OOBACHATH €€ 3HAuYeHUe JUIst
opranu3MoB. Pa3nuyaTh KOJWYECTBEHHbIE M KAaueCTBEHHBbIC MPHU3HAKU; CTPOUTH
BapHAllMOHHBIA Psji, BapUallMOHHYIO KPHUBYIO, BBIUUCIATH CpelHEe 3HAYCHUE
npHU3HaKa

bubmmoreka

[HOK

https://m.edsoo.ru/7f41c292

HaCJ'IeI[CTB CHHasd
HU3MCHYUBOCTH

PackpbiBaTh coJepKaHWE TEPMUHOB M TOHSATHHA: HACIEICTBEHHAs W3MEHYHUBOCTbD,
KOMOMHATHBHAs W3MEHYMBOCTb, MYTAllMOHHAs M3MEHUYMBOCTb, MYTAHT, MYTallUU:
IeHHbIE, XPOMOCOMHBIE, TEHOMHbIC; MOJUIUIOUJIMS, aHEYIUIOUAUS,MyTareHsl.
XapakTepu3oBaTh  HACJIEACTBEHHYD  H3MEHYMBOCTh, (OPMYJIMpPOBaTh  3aKOH
TOMOJIOTUYECKUXPSIOB B HacielCTBeHHOW wu3MeHuuBoctu H. . BaBunoBa u
OOBSICHATh €ro 3HaueHueIst onosnoruu u cenekuuu. Knaccupunuposars MyTanuu:
TeHHbIe, XPOMOCOMHBIE, T€HOMHBbIE M TNPHUBOJAUTH HpUMepbl MyTanuil. OObACHATH
NPUYMHBI BO3HUKHOBEHUS MYyTalMi, posb (akTopoB-MyTareHoB. CpaBHHUBATh BH/IbI
MyTalHii; BBISIBIIATh NPUYHHBI HacJeJICTBEHHOMN U3MEHUYUBOCTH,
HUCTOYHUKMMYTAareHOB B OKpyXaromel cpene (KOCBEHHO). XapaKTepu3oBaTh
BHESJIEPHYIO HACJIEACTBEHHOCTh U U3MEHYHMBOCTh

bubanorexa

I[HOK

https://m.edsoo.ru/7f41c292

I'eneTuka yenoBeka

PaCKpLIBaTL COZICPIKAHUC TCPMHUHOB u MOHSATHM: KapUuOTHUII YCJIOBCKaA,
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UTOT€HETUUECKU METOJl, TeHEaJIOrH4eCKUi METOJ, POJOCIOBHbIE, OIM3HELOBBIN
METOJl,  HacJleJICTBEHHble  Ooyie3HM:  (MOHOTEHHBIE, C  HACJEACTBEHHOM
IIPEAPACIIOIOKEHHOCTBIO, XPOMOCOMHBIE), MEJIUKO-T€HETUYECKOE
KOHCY/lIbTHpOBaHue. [lepeuncnsitb OCOOEHHOCTM M3Y4YEHMsS] TE€HETHKU YEJIOBEKa;
OPUBOJIUTH TMPUMEPBl HACJIEACTBEHHBIX OO0JIE3HEH YeNOBEKa, XapaKTepU30BaTh
METO/Abl UX NPOPUIAKTHUKH; OOOCHOBBIBATH 3HAUYEHUE MEIUKO-TEHETUYECKOrO
KOHCYJIbTUPOBAaHUA. BBISBIAT M CpaBHMBAThb MeEXAy COOOW JOMHWHAHTHBIE U
perieccuBHbIE ITpU3HAKU YesoBeka. COCTaBIATh U

AQHAJIM3UPOBATH POJIOCIOBHBIC YEJIOBEKA

bubnnoreka [HOK
https://m.edso0.ru/7f41c292

Tewma 7. Cenexius OpraHu3MOB, OCHOBBI OMOTEXHOJIOTUH

Ceneknus Kak HayKa
1 TIPOIIeCC

1

PackpeiBaTh copepkaHue TEPMUHOB W TIOHSTHMN: CENEKIHs, COPT, MOpPOJa, IITaMM,
JTOMECTUKAIIHS, WU OJOMAIIHWBAaHUE, IEHTPHI MHOTOOOpa3usi U TPOUCXOXKICHUS
KyJIbTYPHBIX PpACTEHUW W JKUBOTHBIX, THOpHIM3AIUs, WCKYCCTBEHHBIH OTOOD.
HasbiBaTh 1 cpaBHUBATh OCHOBHBIE 3TaIlbIpa3BUTHs cenekiuu. M3marate yyenue H.
. BaBuioBa o LieHTpax MPOUCXOKACHUS KyJIbTYPHBIX PACTEHUH; pa3anyaTh LEHTPbI
Ha KapTe MHpa, CBSI3bIBAaTHUX MECTOTIOJI0KEHHE c odaramu
BO3HMKHOBEHHUAIpEBHEHIINX muBWwIM3anuil. CpaBHHUBATh coOpTa  KYJIbTYPHBIX
pacTeHuii, MOpOAbl TOMAIIHUX KUBOTHBIX U HMX AUKUXIIpenkoB. OLEeHUBATh pPOJIb
CEJIEKIIMM B 00eCTIeYeHIH MPOJIOBOJIBLCTBEHHOM O€301MaCHOCTH YeJI0BEYEeCTBA
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MeTtoabl u
JIOCTHIKEHHUS
CEJICKIIMA PACTCHUI
M JKUBOTHBIX

PackpeiBaTh cojep)kaHHEe TEPMHUHOB W TMOHSITHH:MCKYCCTBEHHBIH OTOOP, MACCOBBIN
0TOOp, WHAMBHIYaJIbHBIM OTOOp, 3KCTEphep, OJU3KOPOJCTBEHHOE CKPEIIMBAHHE,
yucTas JIMHHSA, TeTePO3UC, HEPOJCTBEHHOE CKPEIIMBAHHWE, HCKYCCTBEHHBIN
MyTareHes, HOJUIUIONAbl. CpaBHUBATh (POPMBI HCKYCCTBEHHOTO O0TOOpa (MaccoBOIO U
UHAMBUAYAIbHOTO), BHUAbI THOpHAn3auuu (OIU3KOPOJACTBEHHON M OTIOAJICEHHON),
CrocoObl TIOJTYYEHHS MOJMIUIONIOB. [IpHBOAUTE MPUMEPHI JTOCTHKCHUN CEJICKIIMU
pacTeHUH 1 )KMBOTHBIX

bubnuoreka LHOK
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buotexHonorus kak
OTpacib
IIPOU3BOJICTBA

PaCKpLIBaTL COACpIKaHUC TCPMHUHOB U HOH}ITHP'II6HOT6XHOHOFI/IH, KJICTOYHasa
WHKCHCPUS, I'CHHAad HHKXCHCPUSA, KIIOHUPOBAHUEC, TPAHCI'CHHBIC OPraHU3MBI, I'MO
(l"eHeTI/ILIeCKI/I MOI[I/I(I)I/II_[I/IPOBB.HHBIG Opl"aHI/BMLI). XapaKTepI/BOBaTB OMOTEXHOJIOTHIO
KaK OTpacjib MPOU3BOACTBA, OCHOBHBIC IOCTHXXCHUA OMOTEXHOJIOTHU B 00JIACTH
IPOMBIIIJIICHHOCTH, CCJIBCKOTI'O XO35MCTBA H MCIUIINHEI. Hepqu/ICHHTL n
XapaKTCpU30BaTb OCHOBHBLIC MCTOAbI W JOCTUKCHUA GI/IOI/IH)KCHepI/II/I. O6cy)K,[[aTB
OKOJIOTMYCCKHUEC UM OTHUUCCKHUC ACICKTBI HCKOTOPLIX HCCIEIOBaHUN B obiactu
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OMOTEXHOJIOTHH (KJIOHI/IpOBaHI/ISI, HCKYCCTBCHHOT'O OINNIOAOTBOPCHMA, HAIIPABJICHHOT'O
N3MCHCHUA 'CHOMA M CO3aHNA TPAHCI'CHHBIX OpFaHI/I3MOB)

PesepBHOE Bpems

11 kaacc (34 yaca , u3 Hux 1 4- pesepB)

Tematnueckue
OJIOKH, TEMBI

Komnyectso
qacoB

OcCHOBHBIE BUJIBI IEATEITHHOCTH 00yUYarOIIUXCS

OneKkTpoHHbIE (LUMPPOBBIE)
00pa3oBaTeNbHbBIE PECYPCHI

OBOIIOIMOHHAS
ouosorus

PackpeiBaTh conepskaHne TEPMUHOB W TOHATHN: DBOJIONUSA, TEPEXOJHBIC (HOPMBI,
(bUTOTEeHETUUECKHE PSIIbI, BUIBI-OHIEMUKH, BUIBI-PEIIUKTHI, 3aKOH 3apOJIbIIICBOTO
CXOJICTBA, OWOTEHETUYECKUM 3aKOH, TOMOJIOTMUHBIE W aHAJIOTUYHBIE OpPraH#bl,
PYIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. [lepedyucisiTh OCHOBHBIE OTambl PAa3BUTHUS
3BOJIIOLIMOHHOM TEOPHH. XapakTepu3oBaTh CBHJIETEIbCTBA 3BOJIIOLUN:
MaJI€OHTOJIOTUUECKHE, ounoreorpapuyeckue, AMOPHUOJIOTUYECKUE,
CpPaBHHUTEIbHOAHATOMHYECKHE, MOJEKyIsIpHOOHOoXuMudeckue. [IpuBoauTh mpuMepsl
nepexonHblx  ¢GopM  OpraHu3MoB, ¢uiIoreHeTudeckux  psaoB.  [IpuBoauTh
(hOpMyITHPOBKU 3aKOHOB OMOTEHETHYECKOTO U 3apOAbIIIEBOI0 CXOJICTBA. PackpriBaTh
COJIEpKaHUE TEPMUHOB U IOHATHUN:CHUCTEMATHKA, €CTECTBEHHbIH U HCKYCCTBEHHBIN
oTOOp. XapakTepu3oBaTb OCHOBHBIC HBOJIIOLIMOHHBIC MU, KOHLEMIUU U TEOPHH,
cpaBHMBATH B3IIsiAbI Ha BUa U 3Bostonuio K. Jlunnes, JK.b. Jlamapka, Y. JlapBuHa.
OuenuBate BkJaa JIMHHEsS B pPa3BUTHE CHUCTEMATHKU M OOBACHATH MPUHIUIIBI
OMHApHOW  HOMEHKJIATyphl.  XapakTepu3oBaTh  COAEpKAHME M  3HAYCHUE
sBomounoHHON koHuenuuu JK. b. Jlamapka. OneHuBarh €CT€CTBEHHO-HAYYHbIE U
COLMAIbHO-3KOHOMUYECKUE MPEANOCHUIKM BO3HUKHOBEHHS 3BOJIIOLMOHHON TEOPUH
Y. J[apBuna. PackpeiBaTh cojepxkaHue -5BOJOLMOHHON Teopuu Y. JlapBuHa;
CpPaBHUBATh HEONPENEIEHHYI0 U ONPEACIEHHYI0 U3MEHYMBOCTh, €CTECTBEHHBIH H
UCKYCCTBEHHBIN 0TOOp, popmbl OOPHOBI 3a cymiecTBoBaHUEe. ONMUCHIBATH MOJIOKEHUS
cunTeTnueckoi Teopun BomonuH (CTD) u oOBbsACHATH €€ 3HaueHue A OMOJOTHH.
PackpbsiBaTh coiep:kaHME€ TEPMHUHOB M TMOHSATUN:MUKPOIBOJIOLHUS, BUJ, KPUTEPUHU
BHJIA, apeat,MoMmysaius, TeHo(oH I, MyTallii, KOMOMHAIIMKA TeHOB. XapaKTepr30BaTh
BHUJl KaK OCHOBHYIO CHUCTEMATHUECKYI €IUHHILY U IEIOCTHYI0 OHOJOTHYECKYIO
cuctemy. Bpigensate kpurepun BuAa  (MOpQoIOTHYECKHil, PU3UOIOTHIECKHIA,
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OMOXMMUYECKUH, TEHETHYECKHA, SKOJIOTUYECKUH, reorpaduyeckuil) U TPUMEHSITH
KPUTEPUU JUIsl ONMCAHUS KOHKPETHBIX BHUJIOB. XapaKT€pU30BaTh MOMYISILIMIO Kak
CTPYKTYPHYIO €IMHHUIY BHJAA U 3BOJoOUMU. ONHUCHIBATh MOMYJSALHUIO [0 OCHOBHBIM
[IOKa3aTelsIM:  COCTaB, CTpPyKTypa. PackpeiBaThb cojep)kaHue TEPMUHOB U
NOHATUI:KOMOMHATUBHAS ~ M3MEHYMBOCTb, MYTAIlMM, MYTAllMOHHBI Tpolecc,
MONYJISIIMOHHBIE BOJIHBL, Jpel] TreHOB, W30JIALMSA, MUTpPAaLUU. XapaKTepu30BaTh
JJIEMEHTapHble (PaKTOpbl HBOJIIOLMU: MYTAI[MOHHBIM Ipolecc, KOMOMHATHBHAs
W3MEHUYUBOCTb, TOMYJISIUOHHBIE BOJIHBI, JApei( TeHOB, W30JALUSA, MUTpaIUs.
YcranaBnuBaTh NPUYUHHOCIIEACTBEHHBIE CBSA3U MEXK/Y MEXaHHU3MOM M PE3yJIbTaTOM
JNEUCTBUS JIBIKYIIMX CHJI (DJIE€MEHTApHBIX (AKTOPOB) 5BOJIOLUHU. PacKphiBaTh
coJiep’KaHre TEPMHUHOB U TIOHSTUIN: €CTECTBEHHBIN 0TOOp, O0ph0a 3a CylIeCTBOBAHUE.
OnuceiBaTh MEXaHU3M JEHCTBUS €CTECTBEHHOTO O0TOOpa. XapakTepu3oBaTh (GOPMbI
€CTECTBEHHOT0 O0TOOpa (IBWXKYIIMM, CTaOMIU3UPYIOIIUN, AU3PYNTHUBHBIN) U
CpaBHUBaTh WX MEXIy cobOoi. XapaktepuzoBaTh OOpHOYy 3a CYIIECTBOBAaHHE U
CpaBHUBaTh €€ BUIBI (MEXBUIOBAs, BHYTPHUBHI0BAsI, O0pbOa ¢ HEOIAronmpUsSTHRIMHU
¢dakTopamu  BHeImIHeH  cpedpl). PackpeiBaTk  coiep)kaHHE ~ TEPMUHOB U
MOHATUN IIPUCTIOCOOJIEHHOCTh,  MOKPOBUTEJICTBEHHAsI M INpelocTeperaromas
OKpacka, MacKMpOBKa, BH000pa3oBaHHe. ONUCHIBaTb MEXaHU3M BO3HHUKHOBEHMS
IPUCHIOCOOTIEHUH y OpraHu3MOB. BBIABIATH MO M300pa)KeHUsAM, HA HKHUBBIX H
(UKCUPOBaHHBIX MpenapaTax NpUMepbl IPUCIIOCOOIEHHOCTH PACTEHUH U KUBOTHBIX
K YcIoBUSAMCpeAbl OOUTAaHHUSA, JOKa3blBaTh OTHOCHUTENBHYIO I€J€CO00Pa3HOCTh
npucnoco0iaeHnii. XapakTepu3oBaTh CIIOCOOBI W MEXaHM3Mbl BHUI000pa30BaHMUS;
ONMCBIBATH M CPaBHUBAaTh  OCHOBHBIE.  (OPMBI  3KOJOIMYECKOTO U
reorpaguueckoropuiooopazoBanusa. PackpblBaTh  cojepKaHWE TEPMHMHOB U
HNOHATUI:MaKpo3BOMIOLIMSA, (QuiloreHe3, OHONOTMYECKUH Tporpecc M perpecc,
apomMopdo3,  HAMOANANTaLUA,00IIas  JereHepauusi, aJalTUBHAs  paaualus.
XapakTepu3oBath (HOPMBI 3BOJIIOLUHU. BBIBIATE apoMop(o3bl M HAMOATANTALIH
ypacTeHuil U >KMBOTHBIX. CpaBHUBATh OMOJIOTMYECKUI MPOrpecc U OMOJOrHMUYECKHit
perpecc, apomopdo3, UAMOATANTALMI0 M OOLIyI0 JereHepanuio. BbIABIATH
B3aMMOCBSI3M MKy yTSIMU U HalPaBJIEHUSIMU 3BOJIIOLUHU Y PACTEHUI U JKUBOTHBIX

Bo3uukHOBEeHUE U
pa3BHUTHE KU3HU Ha
3emie

PaCKpLIBaTL COACPIKAHUC TCPMUHOB U HOHHTHﬁIeraHHOHHSM, a6HoreHe3, BUTAJIN3M,
MMaHCIiepMus, 61/101'[033, KOanepBarThblI, HpO6I/IOHTBI, CUMOMOreHe3. XapaKTepI/BOBaTB
MCTO/JIbI U3YUCHUS UCTOPUUCCKOTO MMPOIIJIOTO 3emMiu. Hepe‘-II/ICJ'IHTL OCHOBHBIC OTallbl
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XUMHYECKOH MOMOJIOTHMYECKOH 3Boonnu. M3naraTe conaepkaHue TUnoTe3 U TeOpui
BO3HHUKHOBEHUS >KM3HU Ha 3emiie (KpealmoHU3Ma, CaMOIPOU3BOJIBHOTO 3apOKIEHUS
(cnonTanHoOroO), nancnepmuu, runore3sl PHK-mupa). OnuceiBath 3xcnepumenTs! C.
Mumnepa u I'. Opu no nosnyueHuro opraHMYECKUX BELIECTB U3 HEOPraHUYECKHUX
nyTéM abMOTEHHOTO CHMHTe3a. PackpeiBaTh colepkaHWe TEPMHUHOB M TOHSTHIM: 0H,
9pa, mepuoj, apoMopdo3bl, HAMOAJANTAUUU. 3HATh IOCIEI0BATEIbHOCTh 3O0HOB!
Katapxei, apxed, mNpoTepo3oH, (aHepo30il; 3p: apxeickas, MNpoTEepO30oHcKas,
MajJeo030MCKasi,  ME3030MCKasd, KaHO30MCKas; IIEPHOJIOB: KeMOpHICKHA,
OPJAOBUKCKUM,  CWJIYPUHCKUW,  JI€BOHCKUH, KAaMEHHOYIOJIbHBIM,  TMEPMCKUHU,
TPUACOBBIM, IOPCKHUW, MEJIOBOM, IaJCOTCHOBBI M HEOT€HOBBIM, AHTPOIOTE€HOBBIN.
XapakTepru3oBaTb OCHOBHBIE COOBITHSI B Pa3BUTHHU OPraHUYECKOTO0 MHUpA MO 3paM U
MIEpUOAaM I'€0JIOTUYECKON MCTOPUU; 3TAIlbl PA3BUTHSI PACTUTEIBHOTO W YKUBOTHOTO
Mupa. BeiienuTs riiaBabie apoMopdo3bl pacTeHU U KUBOTHBIX. CpaBHUBATH MEXY
co0Oi MpencTaBUTENEH CHUCTEMATUYECKUX TPYII OPraHU3MOB, BBIABIATH YEPTHI
YCIOXHEHHS U NPHUCIIOCOOJCHHOCTH K YCIOBHSAM >KM3HU. PackpelBaTh conepixaHue
TEPMUHOB U MOHATUI:CUCTEMAaTHKa, UCKYCCTBEHHAsl U €CTECTBEHHAs KilacCcH(uKanus,
OMHapHas  HOMEHKJIATypa,  MPUHIUI  HEPapXUYHOCTH.  XapaKTepu3oBaTh
COBPEMEHHYIO CUCTEMY OPraHMYECKOro Mupa. PackpbeiBaTh cofepKaHUE TEPMHHOB U
HOHSATHI:aHTPOIIOJIOTUS, ~ AHTPOINIOTeHEe3,  4YeJOoBeK  pasyMmHblii(Homosapiens),
IPSIMOXOKICHHE, BTOpasi CUTHAJIbHAs cucreMa. [lepeuncnars 3agaun aHTPOIIOJIOrUH,
JTAaNbICTAHOBIICHUS W Pa3BUTHUs MPEACTABICHUI O IPOUCXOKIECHUU YEJIOBEKa.
Wsnarate ocHoBHbIE mnOJOKeHUs Teopun Y. [lapBuHA, KPUTHUYECKH OLIEHUBATh
HEHAayYHYIOUH()OPMAILMI0 O HPOUCXOXKIACHUM 4YeJIOBEKa. 3HAaTh CHUCTEMATHYECKOE
nonoxkeHue Bupa Homosapiens, mnepedyucisaTh ero MopQoJIOro-aHATOMUUYCCKUE
IPU3HAKU PA3HOTO YPOBHS (THI, KJacc, OTpsA M Jp.). YCTaHaBIMBAaTh YEPTHI
CXOJICTBA U DPA3IUYMNHYESIOBEKa U KUBOTHBIX. OOBSACHATH M OLEHHMBATH 3HAYCHUE
Hay4YHBIX 3HAHUN O IPOMCXOXKICHUM YEIOBEKa N NOHMMAaHHA MECTa U POJIH
yejnoBeka B Ipupoje. PackpbIBaTh cojep)kaHue TEPMHHOB U MOHATHI: (akTOpbI
AHTPOIIOr€He3a, TPYIIOBOE COTPYAHHUYECTBO, peYb, OpYAUHHAsA JCATEIbHOCTD,
noauMopdusM. XapaKkTepu3oBaTh JBIKYIIHME CUIbl ((aKkTOpbl) aHTPOIOreHe3a:
OuoNoTHYECKHE M COLMANbHbIE, CpaBHUBATb MX MeXay co0oil. PackpbiBaTh
COZJECpKAHUE TEPMUHOB U IIOHATHUI: aBCTPAJIONUTEK, YEIOBEK YMEJbIM, 4YEIOBEK
NPpSMOXOJSIIUN, HEaHAepTanell, KPOMAaHbOHEL, HEOJUTHUYECKAas PEBOJIIOLUS,




NepBOOBITHOE MCKYCCTBO. XapaKTepU30BaTh M CPABHUBATH MEXIy c000il OCHOBHEIC
CTaJUM 3BOJIIOLMHU 4YEJIOBEKA: XPOHOJOTHUYECKHUI BO3PACT, apean paclpOCTPAHECHMUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU U opyaus Tpyaa. PackpbiBaTh conepixaHue
TEPMHHOB M TOHSATUW:PACHI, PACOTEHE3, COUMAITAPBUHU3M, PACU3M, METHCALIUS.
XapakTepu3oBaTh M CPAaBHUBATH NPEACTABUTEIICUYEIIOBEUYECKUX pac, PaCKpbIBATh
NPUYMHBL M MEXAaHU3MBL pacoreHe3a, IEPEUUCIITh MW IPUBOIUTL IIPUMEPHI
MIPUCTIOCOOIEHHOCTH YeJI0BEKa K YCIOBUAM Cpenpl, MIPUMEPHI
HpI/ICHOCO6HT€J’[BHOFO3H&‘I€HI/I$[ PaCoBBIX IIPU3HAKOB. HOKa3LIBaTB CIUHCTBO BHa
Homosapiens, Hay4HYI0 HECOCTOSATECIBLHOCTh PACOBBIX TCOPHIA,UACH COIHATHLHOTO
JTApBUHU3MA U pacu3ma.

Opranusmel
OKpYy’Karomas
cpena

PackpriBaTh copep:kaHuE TEPMHHOB M TIOHSTHI: DKOJIOTHS, TIOJIEBbIE HAOIOACHHUS,
AKCIIEPUMEHTHI, MOHUTOPHHT OKPYKAOIIEH CPeJbl, MOJICIIMPOBAHKE, YKOJIOTHICCKOE
MUpOBO33peHue. [lepeuncnsaTh 3ajaud SKOJOTHH, €€ pa3fenbl UCBS3U C JAPYTHMH
HayKamMu. XapaKTE€pU30BaThb METOJbl AKOJOTMYECKUX HCCIenoBaHUUA. PackpbiBath
coJlep’)KaHHE TEPMHMHOB U TMOHATHi:cpeja OOuTaHMs, 3KOJOrMdyeckue (HakTopsl,
OMOJIOTMYECKHIT ~ ONTUMYM, OTpaHUYMBAOIMNNA  (JIMMHTHpYIOIIUK)  (dakTop.
XapakTepu3oBaTh YCIOBHSI Cpell OOMTaHUS OPraHM3MOB; KilaccU(PUIMpPOBATH U
XapaKTEepPH30BaTh JKOJIOTHYECKHE (DAKTOphl: aO0MOTHYECKHE, OHOTHYECKHE |
anTpornoreHHsle. ONUCHIBaTh ACWCTBHE HKOJIOTMYECKUX (PAKTOPOB HA OpPraHU3MBI.
XapakTepu3oBaTb OCOOCHHOCTH CTPOEHHUS M JKU3HENEATEIbHOCTH PACTEHUH U
YKUBOTHBIX Pa3HBIX cpell oOuTanus. PackpbiBaTh coaep)kaHue TEPMUHOB M MOHSATHI:
abuortuyeckue (hakTopbl, GoTONEpUOIU3M, OUOJIOTUYECKUE PUTMBL. AHAIU3UPOBATH
JIECTBHE CBETa, TEMIEpPaTyphl, BIAKHOCTH HAa OPTaHU3Mbl U MPUBOAUTH MPUMEPHI
IPUCTIOCOOTICHHOCTH Opranu3MoB. llpoBoauTe Ouosiornyeckue HaOMIOIEHUS W
ohopMIIATh pe3yabTaThl MPOBENEHHBIX HabOmoAeHuil. PackpbiBaTh conep:kaHue
TEPMHUHOB U TOHATUN:OMOTHYECKHE (DAKTOpPBI, XHUIIHUYECTBO, Mapa3UTU3M,
KOHKYpPEHIIMs,  MyTyaiu3M, cuUMOMO3,  KOMMEHCAlIM3M,  HaxJIeOHUYECTBO,
KBapTUPAHCTBO, aMEHCAITU3M, HEHTpaIu3M. XapaKTepu30BaTh OMOTHYECKHE (PaKTOPHI
U BUJBl B3aMMOOTHOIICHHH MEXAYy OpraHH3MaMu; MPUBOIUTH MPUMEPH B3aUMHOMN
IPUCTIOCOOTICHHOCTH OpraHu3MoB. CpaBHHMBATh MEXAY CcO0OM BHUIBI OMOTHYECKHX
B3aMMOJICHCTBUIL ~ OpraHu3MoB.  PackpeiBaThb  coJepKaHHE  TEPMHUHOB U
MOHATHI:MOMYSAIUS, YUCICHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTD,
MPUPOCT, MUTPALUS, AWHAMHKA YHCICHHOCTH TMOMYJISIUU. XapaKTephu30BaTh
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OCHOBHBIE IIOKa3aTeld M OKOJOTMYECKYK) CTPYKTYpY HOMYJISIUHU; OINKCHIBATh
MEXAHU3MBbI PETYISILUU YMCICHHOCTU NOMYJISIUN.

CooOmecTBa
JIKOJIOTUYECKHE
CUCTEMBIL

n

PackpeiBaTh  comepikaHME€ ~ TEPMUHOB M IOHATHI:OMOLIEHO3,  AKOCHCTEMA,
OMOTEOIICHO3, BUIBI-IOMUHAHTHI, SKOJIOTHYECKas HUIIA. XapaKTepU30BaTh OMOILIEHO3
(cooOmiecTBO), €ro BHUIOBYIO, NPOCTPAHCTBEHHYI0 M TPO(PHUUECKYIO CTPYKTYPHI.
OOBACHATP POJb KOMIIOHEHTOB OMOIIEHO3a B MOJJIEP)KaHUU €ro CTPYKTYypbl H
CYIIIECTBOBaHUS Ha ompenenéHHon Tepputopur. OOBIACHITH OMOJIOTHUECKUI CMBICIT
SAPYCHOCTH H JIMUCTOBOM Mo3amku. CpaBHHBATh KOMITOHEHTBHI OHOIIEHO30B, WX
BHJIOBYIO, TIPOCTPAaHCTBEHHYIO W TPO(PHUECKYIOC TPYKTYpPBI, CBS3H MEXIY

PackppiBaTh conepKaHWE TEPMUHOB M TOHATHI: DKOCHUCTEMa, OHMOTEOIICHO3,
MPOIYIEHTBI, KOHCYMEHTBHI, pEAYIEHThl, Tpo(dUYecKne ypOBHH, NHIIEBAs
OpraHW3MaMHIIeTlb W CETh, HSKOJIOTHYECKHE IHUpaMUIbl, Ouomacca, MPOIYKIIHS,
CyKIleccHsi. XapaKTepH30BaTh CBOWCTBA OKOCHCTEMBI (€€ CIIOCOOHOCTh K
JUIUTENILHOMY CaMOTIOJIEPKaHUI0, OTHOCUTEJIBHO 3aMKHYTBII KpyroBOpPOT BEIIECTB,
He00XO0AUMOCTb NOTOKA YHepruu). CpaBHUBATh NACTOUIIHbIE U IETPUTHBIE MHUIIEBbIE
nenu, Tpo(puYecKue YpOBHU OHKOCHUCTEMbI. Pa3nuyaTe nupamMuabl NPOAYKIUH,
MUPaMUbl YUCIEHHOCTH U UpaMuibl Onomacchl. COCTaBIATh LIETIU U CETU ITUTAHUS.
[lepeuncnaTs CBOMCTBA SKOCUCTEM: YCTOWYHUBOCTH, CAMOPETYJALUSA, pPa3BUTHE
(cykneccus). OnucbiBaTh MEXaHM3M IIOJUIEP’KaHHUS PABHOBECHS B HKOCHUCTEMAX.
XapaKkTepru30BaTh CYKLECCHH, BBISBIATh IPUUMHBI U 00LIME 3aKOHOMEPHOCTH CMEHbI
sKocucTeM. PackpblBaTh COJiep>KaHHWE TEPMHHOB M MOHSTHUNA: BOJHBIE SKOCHCTEMBI,
OUMOreo1eHO3bl, (PUTOIUIAHKTOH, 300IUIaHKTOH, OeHTOC, rymyc. IIpuBoauTh puMepsl
IOPUPOJHBIX HKOCHUCTEM CBoe MecTHocTH. CpaBHUBaThb Ha3eMHbIE M BOJHBIC
9KOCHUCTEMBI; OpPraHU3Mbl, 00pasyrolue pasHble Tpopuueckue ypoBHU. PackpbiBaTh
CoJiepKaHUe TEPMUHOB M MOHATHHA: AHTPONOIEHHAs HKOCHUCTEMa, arpo’KOCUCTEMA,
ypboskocuctema, OuopazHooOpasue.  XapakTepu3oBaTb  arpo3KOCHCTEMBbl U
ypOOdIKOCHUCTEMBI, OCOOEHHOCTHM UX cyulecTBoBaHus. I[IpuBomuTh mpHUMeEpSI
AHTPOTIOT€HHBIX IKOCHCTEM CBOEH MECTHOCTH, ONMUCBHIBATH MX BHUAOBOW COCTaB U
cTpykTypy. CpaBHUBaTh COCTaB U CTPYKTYpy TPHUPOAHBIX HSKOCHCTEM U
arposKOCHCTEM, arpo’KocucTeM U ypOoskocucteM. PackpeiBaTh copaepikaHue
TEPMUHOB M TOHATHH: OHOcdepa, KMBOE BEIIECTBO, JMHAMUYECKOE paBHOBECHE.
OnenuBates Bkianx B. W. BepnaackoroB cosganue ydeHuss o Ouocdepe.
XapakTepus3oBaTb coctaB Ouocdepsl, (YHKIMU KHBOrO BemiecTBa Ouocdepsl u
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onpenenats (Ha Kapre) oOnacTu ero HauOoJibLiero pacrpoctpaHeHus. lIpuBoauts
IpUMEpBI TPOSBICHUST (PYHKIMIA >KMBOTO BelecTBa OHOC(heEpbl, OMOTe0XUMHYECKON
JESTEILHOCTH 4YelioBeka. [lepeuncisitb 0COOCHHOCTH OHMOC(Ephl Kak TI00abHOM
9KOCHCTEMBI 3eMiIH. PacKkpbIBaTh cofepKaHWe TEPMHHOB M MOHSTHH: IEIOCTHOCTD
Oouocdeprl, KpyroBOpOT BEHIECTB, OHOTCOXMMHUYECKHE IHMKIBI  DJIEMEHTOB,
30HaNBHOCT  Ouocdepsl,  Ouombl.  OnuChHIBaTH  KPYyroBOPOT  BEULIECTB,
OMOreoXMMHYECKHE LMKIBI a30Ta U yriaepoda B Ouocdepe. OOBSACHATH NPUUUHY
30HAILHOCTH Onocdepsl. [lepeuncisaTe U XapakTepu30BaTh OCHOBHBIE OMOMBI CYIIH
3emun. PackpeiBaTh cosiepkaHre TEPMUHOB M TIOHSATHIA: aHTPOTIOTCHHBIE H3MEHEHUS,
AKOJIOTUYECKH KPHU3HC, TI00ambHBIE. MPOOIeMbl. XapakTepu3oBaTh OuochepHYyIO
pons uenoBeka. [IpWBOAWTH TpHMEpHl aHTPOTIOTCHHBIX HM3MEHEHHWH B Omocdepe.
OueHuBaTh MOCIEACTBHUS 3arpsS3HEHHUS BO3AYIIHOW, BOJHOW Cpelbl, M3MEHEHUS
KJIUMaTa, COKpaIieHus: onopasnoodpasus. opmMyaupoBaTh COOCTBEHHYIO MO3HIIHIO
[0 OTHOUIEHUIO K TJO0OAJbHBIM M PETHOHAIBHBIM HKOJOTMUYECKUM MpobdiieMam,
apryMEHTHUPOBAaTh CBOIO TOYKYy 3peHus. Ha3piBaTh NPUYMHBI  OSBICHUS
MPUPOJOOXPAHHON OSTHKH, DPACKpbIBATh 3HAYEHHE Mporpecca s MPeoioJICHHS
9KOJIOTMYECKOro Kpusuca. PackppiBaTh cojepkaHHME€ TEPMHUHOB M IOHSTHI:
palMoHaIbHOE  MPUPOJOINONIb30BaHUE, YCTOWYMBOE  pa3BUTHE,  KOIBOJIOIUS.
XapakTepru3oBaTh palloHAIbHOE HCIOJIb30BaHUE MPUPOAHBIX PECYPCOB; OCHOBHBIE
MOJIO’KEHUS KOHIENINH YCTOWYHBOTO Pa3BUTHS.

PesepBHOE Bpems
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