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IHHOACHUTEJBHASA 3AIINCKA

IIpu pa3paboTke mporpamMmsel MO OHOJOTUU TEOPETUYECKYIO OCHOBY ISl ONPEAECICHUS
MOJXO0J0B K (hOPMHUPOBAHUIO COAEpKaHUs yaeOHOTO mpeameTa «buomorus» cocTaBuiu:
koHuenTtyanbHple mojoxkeHus OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
collepKaHUsl, PE3yJbTaTOB OO0y4YeHHs U TpeOOBaHUH K YPOBHIO TMOJTOTOBKH
BBIITYCKHUKOB, TIOJIOKEHUS 00 OOMMX TIelsIX W TMPUHINANAX, XapaKTePU3YIOINX
COBPEMEHHOE COCTOSTHUE CHCTEMBI CpeaHEero oomero ooOpa3oBaHus B Poccuiickoit
@denepanyn, a TakkKe MOJOKEHHUS O crnenuduxe OMOIOTHH, €€ 3HAYCHWH B TMO3HAHUU
KUBOM MPUPOJBI U 00ECTIEUCHUN CYIIECTBOBAHUA YeloBeYecKkoro oobmecta. CoriacHo
HA3BaHHBIM TOJIOKEHHSIM, OTIPEJIeTIEHbl OCHOBHBIE (DYHKIIUU MPOTPAMMBbI 10 OMOJIOTUU U
€€ CTPYKTypa.

[Iporpamma 1o 6monorun Ja€T MpeacTaBICHNUE O EIX, 00 o0IIei cTpareruu o0ydeHus,
BOCITUTAHUSI M Pa3BUTHUS OOydYalOIIMXCA CpelcTBaMu ydeOHoro mpeamera «buomorus»,
orpesesnsieT 00s3aTeNIbHOE IPEIMETHOE COAEpKAHUE, €T0 CTPYKTYpPY, paclpenesaeHue 1o
pazneraMm M TeMaMm, PEKOMEHAYEMYIO TIOCIEIOBaTEIbHOCTh HM3YyUYEeHHsS] y4eOHOTO
Marepuansa ¢ Y4IETOM MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH
00pa30BaTeNLHOTO MPOIIECcCa, BO3PACTHBIX OCOOCHHOCTEH 00yYarOITIXCS.

B nmporpamme 1o OMONOTHMH TakKe YUYWTHIBAIOTCS TpeOOBaHUS K IUJIAHUPYEMBIM
JUYHOCTHBIM, METallpEAMETHBIM UM  TPEAMETHBIM  pe3yjbTaTaM o0ydeHus B
(GhOpMHUpPOBAaHUHM OCHOBHBIX BHIOB YYeOHO-TIO3HABATEIBHON ACATEIHHOCTH/YICOHBIX
JACHCTBHUI 00YJarOIIMXCS IO OCBOCHUIO COIEPIKAHMS OMOIOTUIECKOTO 00pa30BaHus.

B nporpamme no Ouonorum (10-11 kmaccel, 6a30BbIii YpOBEHb) peaTIn30BaH MPUHIUI
IPEEeMCTBEHHOCTH B W3Y4Y€HUU OMOJIOrHH, Ojarojapsi 4yemy B HEH MpOoCMaTpUBaeTCs
HAMpPaBJICHHOCTh HAa Pa3BUTHE 3HAHWM, CBA3AHHBIX C (HOPMHUPOBAHUEM ECTECTBEHHO-
HAay4YHOTO MHPOBO33PEHUSI, I[IEHHOCTHBIX OPHUEHTAIMI JIMYHOCTH, HSKOJOTHYECKOTO
MBIIICHUS, TPEACTaBICHUN O 370pOBOM 00pase JKU3HU W OEPEeKHBIM OTHOIICHHUEM K
OKpy»atoleid npupoaHoi cpene. [loatoMy Hapsimy ¢ u3ydeHHeM OO0IIeOMOTOTHYECKUX
TEOpHi, a TaKKe 3HAHMM O CTPOCHHMM KUBBIX CHUCTEM PA3HOrO0 paHra M CYIIHOCTH
OCHOBHBIX MPOTEKAIOIIMX B HHUX IPOIIECCOB B NPOrpaMme IO OHOJIOTHH YAENIEHO
BHUMAaHHE MCIOJb30BAHUIO MTOJYYCHHBIX 3HAHWM B TIOBCETHEBHOW JKU3HU JJIS PEIICHUS
MPUKIAAHBIX 33/ad, B TOM 4YHCJE: MPOPUIAKTAKH HACIECICTBCHHBIX 3a00JIeBaHUI
YeJIOBEKa, MEIUKO-TEHETHYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAHUSI HKOJIOTHYECKU
11EJ1eCO00pa3HOr0 TMOBENCHUSI B OKpY)KaloUled NPUPOAHOU Cpejie, aHalu3a BIUSHHUS
XO35TUCTBEHHON JEATEIHPHOCTH YEJIOBEKa HAa COCTOSHUE TMPHUPOIHBIX U HMCKYCCTBEHHBIX
AKOCHUCTEM. YCHJICHUE BHUMAaHUSI K MPUKIAIHONW HAMpPaBJICHHOCTH y4€OHOrO MpeaMeTa
«buonorus» MPOAMKTOBAHO HEOOXOMUMOCTHIO OOECICUEHUS YCIOBHM IS PEIICHUS
OJIHOM M3 aKTyaJbHBIX 3a/lad IIKOJBHOIO OWOJIOTMYECKOTO OOpa30BaHUs, KOTOpas
npenanosiaraer (GOpMHUPOBaHHE Yy OOYYAIOIIMXCS CHOCOOHOCTH aJanTHUPOBATHCS K
M3MEHEHUSIM JJUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.



buonorust Ha ypoBHE cpefHero oouero oOpa3oBaHHs 3aHUMaeT BakHOe MecTo. OHa
oOecrieunBaeT (PopMUpPOBAHUE Yy OOYHAIOUIUXCS TPEACTABICHUM O HAYyYHOM KapTHHE
MUpa, pacupseT 1 0000IIaeT 3HaHUS O KUBOM NpUpoIe, €€ OTIMUYUTEIbHBIX MPU3HAKAX
— YPOBHEBOW OpraHM3allMd W DBOJIOLUHU, CO3MAET YCIOBHUS JUIA: ITO3HAHUSA 3aKOHOB
KUBOU MPUPOAbI, GopMupoBaHus (GYyHKIIMOHATHLHOW TPAMOTHOCTH, HABBIKOB 3JJ0POBOTO
1 0e30macHOro oopasa KHU3HHU, FIKOJIOTMYECKOTO MBIIIJICHUS], IEHHOCTHOTO OTHOIICHHUS K
YKUBOU IIPUPOJE U YETIOBEKY.

bonpmioe 3HaueHune OWOJOTHS HWMEET TakKe JJId PEIICHHUs BOCIUTATEIbHBIX U
pa3BHUBAIOIINX 33aa4 CPEAHET0 OOMIeT0 O00pa30BaHUSA, COIHATU3ALNUNA OOYJArOIIUXCS.
Nzydyenne Ouonornu obecrieunBaeT yCIOBUS ISl (DOPMUPOBAHMSI MHTEIICKTYaJIbHBIX,
KOMMYHUKAIIMOHHBIX ¥  HMH(QOPMAIMOHHBIX HABBIKOB, JACTETUYECKON KYJIBTYpHI,
CIIOCOOCTBYET HMHTETpalid OMOJOTMYECKUX 3HAHUM C TMPENCTaBICHUSMU U3 JIPYTUX
y4eOHBIX MPEIMETOB, B YAaCTHOCTH, (U3WKH, XUMUH U Teorpaduu. Hazpannbie
MOJIOKEHUS O MpeAHa3HauYeHUU y4eOHOro npeamera «bronorus» cocTaBuiIn OCHOBY IS
ONpeseNeHUs] TMOAXON0B K OTOOpY U CTPYKTYPUPOBAaHUIO €ro  COAEp KaHMs,
IPEICTaBICHHOI0 B IPOrpaMMe M0 OMOIOTHH.

OT100p conepkanus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH
C TIO3UIMHA KyJIbTypOCOOOPA3HOTO MOIX0/a, B COOTBETCTBUHU C KOTOPBIM 0OydYaromuecs
JOJKHBI OCBOWTH 3HAHUS W YMEHHS, 3HaUMMbIe TSl (POpMUPOBAHMS OOIIEH KyJIbTYypHI,
ONpPENEIAOLINE aICKBATHOE ITOBEICHUE YEI0BEKAa B OKPYXKAIOLIEH IPUPOLHOM Cpene,
BOCTPEOOBAHHBIE B IOBCETHEBHOM KU3HU U MPAKTUUECKOH nearenbHocTH. Ocoboe MecTo
B OTOM CHCTEME 3HAHUM 3aHMMAIOT AJIEMEHTHI COJIEPIKAHUS, KOTOPBIE CIIy’KaT OCHOBOU
U1t (OpMUPOBAHUS TPEIACTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAyUYHOW KapTHUHE
MHpa M LEHHOCTHBIX OpPUEHTAUUAX JIMYHOCTH, CIOCOOCTBYIOIIMX T'yMaHHU3aluu
OMOJ0rMuecKoro o0pa3zoBaHusl.

CTpykTypupOBaHuE CcOAEpKaHUsS Y4eOHOro MaTepuana B IporpamMme M0 OHOJIOTHH
OCYILIECTBJICHO C YY€TOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYUTEIBHBIX
OCOOCHHOCTSIX >KMBOM MPUPOABI, O €€ YypOBHEBOM OpraHu3aluud U H3BoJIONUU. B
COOTBETCTBUM C O3TUM B CTPYKType ydeOHoro mnpenmera «buosorus» BblIeIeHBI
CIEAYIOLIME COJAep)KaTeabHble JUHHUM: «buosorus kKak Hayka. MeToapl Hay4HOTO
no3Hanus», «Kierka xak Ouonormyeckas cucreMma», «OpraHuzM Kak OHOJIOTHYEcKas
cucteMa», «CucreMa M MHOrooOpasve OpraHMYECKOro MHPa», «IBOJIOLHMS KUBOK
MIPUPOIBD», « DIKOCHCTEMBI M PUCYILNE UM 3aKOHOMEPHOCTH.

[lenp u3yueHus yueObHoro mpenmera «buonorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHE
OoOy4aronMMUCs 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAJILHOW OpraHM3allid >KUBBIX
CUCTEM Pa3HOTO paHra M MNpUOOPETEHHWE YMEHHWI MCIOJb30BaTh 3TH 3HAHUS IS
IPaMOTHBIX JEHCTBUN B OTHONICHWN OOBEKTOB KUBOW MPHUPOABI U PEIICHUS Pa3TUIHBIX
KU3HCHHBIX TIPOOJICM.



JlocTmkeHue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha 06a30BOM YpOBHE
o0ecrnieunBaeTcs pelIeHueM CIEIYIOINX 3aau:

OCBOCHHME OOYYalOUIUMHUCA CHUCTEMBI 3HAHUN O OWOJIOTMYECKUX TEOpUsIX, YUCHUSIX,
3aKOHAaX, 3aKOHOMEpPHOCTSX, THUIIOTe3aX, MpaBHJIaX, CIyXalluX OCHOBOW IS
dbopMUpOBaHUS TPEJICTABICHUIA O ECTECTBEHHO-HAYYHOW KapTHHE MHUpPA, O METOoJax
HAYYHOT'O MO3HAHUS, CTPOEHUH, MHOTO00Opa3uu U OCOOCHHOCTSIX )KMBBIX CUCTEM Pa3HOTO
YPOBHSI OpTaHM3allMHU, BBIIAIOMIMXCS OTKPBITHUSIX M COBPEMEHHBIX MCCIICIOBAaHUSX B
OHOJIOTHH;

dbopMupoBaHrne y OOYYarOMIMXCs MO3HABATEIbHBIX, WHTEIJICKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B MpoIlecce aHajin3a JAHHBIX O MYTSAX Pa3BUTHS B OMOJIOTMH HAyYHBIX
B3TJISIZIOB, UJIEH U TTOIXO/I0B K U3YUYECHHIO )KMBBIX CUCTEM Pa3HOTO YPOBHS OpraHu3alliy;
CTAaHOBJICHHE Yy OOy4alomuxcs oOIel KyJabTypbl, (DYHKIIMOHAILHONW T'PaMOTHOCTH,
pa3BUTHE YMEHUW OOBSICHATH M OIICHMBATH SBICHUS OKPYKAIOIIETO MHUpA KUBOU
MIPUPOIBI HA OCHOBAHWY 3HAHWUN W OTIBITA, TIOJIYICHHBIX TP U3yUYEeHUN OUOJIOTHH;
dbopmupoBaHre y OOy4YarOMIMXCS YMEHUN WIUTIOCTPUPOBATH 3HAYEHHUE OMOJIOTUYECKUX
3HAHUM B  TIPAKTUYECKOM  JESITEIIbHOCTM  4YeJIOBEKa, pa3BUTUU  COBPEMEHHBIX
MEIUIMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHI;

BOCIIUTaHHE YOEKIAEHHOCTH B BO3MOXKHOCTH TIO3HAHHWS YEIOBEKOM >KHBOW MPHUPOJIBI,
HEO00X0UMOCTH OEpeKHOTO OTHOILIEHUS K HeH, COOMIOAEHHsS STHYECKHX HOPM MpH
IPOBEICHUH OMOJIOTMUECKUX UCCIIEIOBaHMI;

OCO3HAHHUE IEHHOCTH OMOJIOTMYECKUX 3HAHWUW JJIsl MOBBIIICHUS YPOBHS HKOJIOTHYECKOM
KYJBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHS,

MpUMEHEHNE TPUOOPETEHHBIX 3HAHWA W YMEHUW B TOBCEIHEBHOW XU3HU JJISI OIICHKH
MOCJECTBUI CBOEH JIESATEIbHOCTM 10 OTHOLIEHUI0 K OKpYXarollel cpene,
COOCTBEHHOMY  370pPOBbIO, OOOCHOBaHME U COOJIOACHHE Mep MNPO(UIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero obiero oopazoBanus «buonorusy, nsydaemas Ha 6a30BOM ypOBHE,
ABISIETCSA O00SA3aTENbHBIM YYEOHBIM MPEAMETOM, BXOMAAIIMM B COCTaB MPEAMETHOU
obnactu «EcTecTBeHHO-HAyUYHbIE TIPEIMETHI.

Jlis u3ydeHus: Ouonoruu Ha 0a30BOM YpOBHE CpEJHETO 001Iero o0pa3oBaHMsi OTBOAUTCS
68 vacos: B 10 kmacce — 34 yaca (1 gac B Henmenmo), B 11 kimacce — 34 yaca (1 yac B
HEJICITIO).



COIAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMONOTHH C OOIIECTBEHHBIMU, TEXHUYECKHUMH U JIPYTHMH
€CTECTBEHHBIMU HayKamH, (punmocodueit, STUKOH, 3CTeTUKOM U mpaBoM. Poss Onomnorun B
(dbopMUPOBaHUY COBPEMEHHOM Hay4YHOU KapTUHBI Mupa. CUcTeMa OMOOTHYECKUX HAYK.
MeToapl 1MO3HaHUS KMBOW MHpUpPOAbl (HAaONIOAEHHE, OJKCIEPUMEHT, OIMCaHUE,
U3MepeHue, Kiaccudukaius, MoieIMpoBaHuE, CTaTUCTHUYECKasi 00paboTKa TaHHBIX ).
JlemoHcTpanuu:

IToptpetsr: Y. lapsun, I'. Mennens, H. K. Konsos, k. Yorcon n @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU MTPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKUe padoThI:

[Tpaktnueckass pabora Ne 1. «lcnonp3oBaHuE pazIUYHBIX METONOB IpPU H3YYEHHUU
OMOJIOTUYECKIX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aLMS.

XKusbie cuctembl (OMOCHCTEMBI) Kak MpeAMET u3yudeHus Ouosiornu. OTIU4MEe >KHUBBIX
CUCTEM OT HEOPTraHUYECKON TPUPOBI.

CpoiicTBa OWOCHUCTEM H UX pa3HOOOpa3ue. YPOBHU OpraHU3alid OWOCHCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIN, MNOMYJISIHUOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTreOLeHOTUYECKUI ), OMOC(hEpHBIl.

JemoHcTpanuu:

Tabmuupbl u cxembl: «OCHOBHBbIE MPU3HAKU >KU3HW», «YPOBHHM OpPraHU3AIMU KUBOU
IPUPOIBD».

Oo6opynoBanwue: Mojens Mosekyisr JJHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XVWMHMYECKUI  COCTaB  KJIETKHM.  XUMHUYECKHE  JJIEMEHTBL:  MAKPO3JIEMEHTHI,
MHUKPOIEMEHTHI. Boga 1 MUHEpAIIbHBIE BEIIECTBA.

@yHKIMM BOJBl M MHUHEPAJIBHBIX BelleCTB B KieTke. [lommepxkaHue OCMOTHYECKOTO
Oananca.

benku. CocraB u crpoeHue O€iakoB. AMHHOKHCIOTBI — MOHOMEpPBI OEJKOB.
He3aMeHuMble W 3aMEHHMbIE aMHHOKHCIOTHI. AMHWHOKHCIOTHBIA COCTaB. YPOBHH
CTPYKTYpBI O€JIKOBOW MOJIEKYJbl (NIE€pBUYHAs, BTOPUYHAS, TPETHUYHAS U YETBEPTHUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bruonornueckue GyHKIMu OETKOB.
®epmenTsl — Ouonornueckue katanuszatopbl. CTpoeHue QepMeHTa: aKTUBHBINA LIEHTD,
cyoctpatHas crneuuduunocts. Kodepmentsl. Buramunbl. Otianuus (HEepMEHTOB OT
HEOPraHWYECKUX KaTaIu3aTOpPOB.



VYrneBoapl: MoHOcaxapuabl (IJr0Ko3a, pubo3a M J1€30KcHpu0O03a), AMcaxapujbl
(caxapo3a, JaKTo3a) U moJucaxapuabl (Kpaxmai, INIMKOTeH, LeTo103a). buonornueckue
(GYHKIIUM YIIIEBOOB.

Jlummaer: Tpurmuuepuasl, Gochomunuas, crepouasl. [uapoduIbHO-TUAPOPOOHBIE
cBoiicTBa. buonornuyeckue Qynkmun unuaoB. CpaBHEHHE YIIIEBOAOB, OEJIKOB U
JIMIIAJIOB KaK UICTOYHUKOB DHEPIUHU.

Hyxnennossie kucnotel: [JHK nu PHK. HykneoTuasl — MOHOMEpBI HYKJIEMHOBBIX KUCIIOT.
Crpoenue u ¢pynkuuu JJHK. Ctpoenune u pynkuun PHK. Bugst PHK. AT®: ctpoenue u
byHKIIH.

[utonmorus — Hayka o kierke. Knerounas teopus — nmpumep B3aMMOACUCTBUS MIEW U
(akTOB B HAyYHOM MMO3HAHUHU. MeTOo/1bl U3yUEHUS KIETKH.

Knetka kak nenoctHas xuBasi cucrema. OO1Me NpU3HaKK KIETOK: 3aMKHYTasi Hapy>KHas
MeMmOpana, monekyinsl JJHK kak renerudeckuii anmapar, CuCTemMa CUHTEe3a Oernka.

Tumbl kneTOK: JyKapuoTHYecKass W mpokapuoTudeckas. OCOOEHHOCTH CTPOCHUs
npokapuotnyeckou kinerku. Kinerounas crenka Oakrepuil. CTpoeHHE 3yKapHOTUYECKON
kJeTKH. OCHOBHBIE OTJINYUS PACTUTENIBHOM, )KUBOTHOM U TPUOHOM KJIETKH.
[ToBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIMKC, UX (YHKIHH.
[Tna3maTuaeckas memOpaHa, €€ cBoiicTBa U GyHKIuH. [luTormasma u e€ opraHoumbl.
OnnomeMmOpannbie  opranounsl kinetku: OIIC, ammapar [ompmku, JIM30COMBI
ITonyaBTOHOMHBIE OPraHOMABI KJIETKM: MHUTOXOHAPUM, Imactuibl. IlpoucxoxxineHue
MUTOXOHIpUA M mnactua. Bunel muactua. HememOpanHble OpraHoubl KIETKU:
pUOOCOMBI, KIETOYHBIM LIEHTpP, LIEHTPHOIN, PECHUYKH, KTYTUKU. DyHKIIMK OpraHouI0B
KJIETKU. BKIroueHus.

SAnpo — perynaropueiii meHtp kineTku. CrTpoeHue sApa: saepHas 000J0YKa,
KapUOoIlJIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JlemoHcTpanuu:

IToptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. llIneiinen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «Pacnpenenenne XUMHUYECKHMX JJIEMEHTOB B HEXUBOW IPUPOLIE»,
«Pacripenenenne XuMHYECKUX JJIEMEHTOB B )KUBOU IPUPOIE.

Tabmuupr u cxemsl: «llepuoandeckass Tabauua XMMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIeKyJbl Boabl», «buocunrtes Oenka», «CtpoeHne MoyeKyibl Oenka», «CTtpoeHue
dbepmentay, «Hyknennosbie kucnotsl. JJHK», «Ctpoenue monekyiast ATDy», «Ctpoenue
DYKapUOTHUYECKON KIETKN», «CTpoeHHe KUBOTHOW KIETKW», «CTpOEHHE PacCTUTEIBHON
KIETKN», «CTpPOEHME NPOKAPUOTHYECKOM KIETKW», «CTpoeHne sAnpa KIETKW»,
«YTneBoabl», «JIMMuab.



O6opynoBaHue: CBETOBOM MHKPOCKOIN, 00OpYy/IOBaHUE JJI MPOBEICHUS HAOIIOACHUM,
U3MEPEHUMN, HSKCIIEPUMEHTOB, MHKpONpENaparbl pPacTUTENbHBIX, JKUBOTHBIX U
OaKTeprabHBIX KIETOK.

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

JlabopaTtopHas pabora Ne 1. «/3yueHne KaTaIMTUUECKOW aKTHBHOCTH (pepMeHTOB (Ha
IpUMEpPE aMUJIa3bl UM KaTaaasbl)y.

JlabopatopHas pabora No 2. «M3yueHue CTpoeHUs KJIETOK PACTEHUM, >KUBOTHBIX U
OakTepuii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIPETapaTax M UX OTHCAHHUE.

Tema 4. /KusHeaesiTeJIbHOCTD KJICTKH.

OOmeH BemiecTB, WM MeTabomm3M. AccuMwisanus (TUTACTHYECKWH OOMEH) |
TUCCUMUJIISIIUS  (QHEPreTHYeCKuit O0O0MEH) — JBE€ CTOPOHBI €IMHOTO Mpolecca
meTabonu3ma. Poyb 3aKOHOB COXpaHEHHUsI BEIIECTB W DSHEPrMM B TMOHUMAaHHUH
MeTaboJIu3Ma.

Tuner oOMeHa BemecTB: aBTOTPODHBIN U TeTepoTpodHBIA. Poib depmeHToB B 0OMeHE
BEILIECTB U IPEBPALLIEHUN JHEPTUM B KIIETKE.

®otocunTe3. CmeroBass u TemHOBas (a3pl (porocuHTeza. Peakiuu doTocuHTesa.
OddexTuBHOCTH poTOCHHTE3a. 3HAYeHUE (HOTOCUHTE3a I KU3HU Ha 3emuie. Biusnue
yCJIOBHM cpefpl Ha (DOTOCHHTE3 W CHOCOOBI TOBBIMICHHUS €T0 MPOAYKTHBHOCTH Y
KYJIbTYPHBIX PACTEHUU.

XeMocuHTe3. XeMOCHHTE3UpYIolue OakTepuu. 3HAUYCHUE XEMOCUHTEe3a JIsl JKU3HU Ha
3emie.

OHepreTuueckuii 0oOMEH B  KieTke. PaciiemieHue BEHIECTB, BBIICICHHUE U
AKKyMYJIUPOBaHUE HSHEPrUM B KIETKE. JTambl SHEPreTHYecKoro oOMeHa. [ Iukomus.
bpoxenne wu ero Buael. KuciopogHoe OKHCIEHHME, WM KIETOYHOE JIBIXaHHUE.
OxucnurensHoe GpocopunupoBanue. IHHEKTUBHOCTH IHEPTETUIECKOTO 0OMEHA.
Peakuun marpuuHoro cuHrte3a. ['enernueckas uHdopmamums u JIHK. Peammszanus
IreHEeTUYEeCKOM uH(poOpMalMu B KJIETKe. [ eHeTHYeckuid KOA M €ro CBOICTBa.
Tpanckpuniuss — mMarpuunbiii cuHTe3 PHK. Tpancusinus — 6uocunTe3 Oenka. DTarmbl
Tpaucisimu. KonupoBanue aMuHOKHUCIOT. Pons pubocom B OuocuHTe3e Oenka.
Heknerounsie ¢opmbl Ku3HM — BuUpycbl. HMcrtopusi orkpeitusi BupycoB (. .
NBanoBckuit). OcOOEHHOCTH CTPOCHHUS U KU3HEHHOTO LUKIJIA BUPYcOB. bakTtepuodaru.
bosie3Hn pacTeHuii, KUBOTHBIX M YEJIIOBEKA, BBI3BIBAEMbIE BHUpyCaMHu. Bupyc
ummyHoaedumta uenoseka (BUY) — Bo3Oyaurens CIIN/la. OOpaTHas TpaHCKpUTIIHS,
peBepTasa u unterpasa. [IpodunakTruka pacrpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUM.
JemoHcTpanuu:

[ToptpeTtsi: H. K. Konsuos, /1. . Usanosckuii, K. A. TuMupsses.

Tabmuet u cxembl: «Tunel  nutanus», «Merabonuzm», «MUTOXOHAPUS,
«JHepreTuyeckuit obmen», «Xmopomiacty, «Dotocuntes», «Ctpoenue JIHK»,
«CtpoeHue u (QyHKIMOHUpOBaHHE reHay, «CuHTe3 Oenka», «['eHeTHuYecKuil Koy,



«Bupycoe», «bakrepuodarn», «CtpoeHue u >ku3HeHHbIM 11Uk Bupyca CIIW/la,
oakrepuodaray, «Pemmukarus JHK.

Oo6opynoanue: monenu-anrumkanuu «Y npoenne JJHK u tpanckpunims», «buocunres
oenka», «CTpoeHne KIeTKn», Moaens cTpykTypsl JJTHK.

Tema 5. PasMHOKeHHe M1 HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Krnerounslii MK, WU KU3HEHHBIA UK kiIeTku. WHTepdaza m muto3. Ilpoieccsl,
nporekatonue B uHTepdaze. Permkanus — peaknus Marpuudoro cunresa JJHK.
Crpoenue xpoMocoM. XpOMOCOMHBIM HAOOp — KapUOTHUIL. J[UITOMHBIN U TanIOUIHBIN
XpOMOCOMHBIC HaOOphl. XpomaTuapl. [luTomornueckne OCHOBBI PA3MHOXEHUS U
WHJIUBUIYAJIbHOTO Pa3BUTHSI OPTaHU3MOB.

Henenue knetkn — muto3. Cragumm muto3a. IIpoueccsl, mpoucxonsiiyue Ha pa3HbIX
CTausAX MUTO3a. BUONIOrnYecKuil CMBICT MUTO3A.

[Iporpammupyemast rudesb KJIETKU — aromnTo3.

@opMbI  pa3MHOKEHHUS OpraHU3MOB: Oecnosioe © 1oJioBoe. Buasl Oecrnosioro
Pa3MHOXXEHUA:  JEJCHUE HaJBOE, IOYKOBAHHE OJHO- W  MHOTOKJIETOYHBIX,
criopooOpa3oBaHMe, BEreTaTUBHOE pa3MHOXeHUEe. VICKyCCTBEHHOE KIOHUPOBAHHE
OpraHu3MOB, €r0 3HAYEHUE JJIS CEJICKIUU.

[TomoBoe pa3zMHOXKEHHUE, €T0 OTIIMYHUS OT OECTOIOTO.

Meito3. Cragum meniosa. [Ipomeccel, npoucxoasimme Ha ctaguax Mmenosa. [loBenenue
xpoMmocoM B mero3e. Kpoccunrosep. bruosiornyecknii cMbIC U 3HaYE€HHUE ME03a.
["ameTorenes — nporiecc 00pa3zoBaHus MOJOBBIX KJIETOK Y )KMBOTHBIX. [10JI0BBIE JKeJe3bl:
ceMeHHUKH © sudHuKH. OOpa3oBaHWE W Pa3BUTHE TMOJOBBIX KJIETOK — TaMeT
(cmepmaTo3ou, SHMIEKIEeTKa) — crepMaroreHe3 u oBoreHes. OcoOEHHOCTH CTpPOEHUs
SULEKJIETOK U criepMaTo3ouioB. OmnogorBopenue. [laprenorenes.

NunuBuyanbHoe pa3BUTHE (OHTOTEHE3). OMOPHOHANBHOE pPa3BUTHE (IMOPHOTEHE3).
Otanbl  AMOPHUOHAJIBHOTO  PAa3BUTHUA Yy TO3BOHOYHBIX IKUBOTHBIX: JIpOOJICHHE,
racTpyJisiuus, OpraHOTreHE3. ITocTamMOpuroHaILHOE pa3BUTHE. Tunbl
MOCTAIMOPHUOHATBHOTO PA3BUTHS: TIPSMOE, HEMpsAMoe (TMUMHOYHOE). BiusHue cpenpl Ha
pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH, CTAINU
pa3BUTHS.

JlemoHcTpanuu:

Tabmuupl U cxembl: «POPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «J{BOMHOE OIIOJOTBOPEHUE Y
LBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXEHHUE pACTEHUN», «lleneHue KIeTKd
Oakrepuity, «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMBbI», «KieTouHbIi
uuki», «Permmmmkanus JTHK», «Mwuto3», «Menosy», «lIpsiMoe u HenmpsiMoe pa3BUTHEY,
«l"ameTorene3 y MIEKONUTAIOIINX U Y€JIOBEKA», « OCHOBHBIE CTAUN OHTOTCHE3A).
ObopynoBaHue: MHUKPOCKOI, MUKporpenapatbl «CrepMaTo30uAbl MIIEKOMUTAIOIETO,
«SlinekneTka mieKkonuTaruero», «Kapuoknues B KJIETKax KOpENIKa JyKa», MarHUTHas



Mojenb-anmukanus  «Jlenenne knetkw», wmoxaens JHK, wmoxens wmeradazHoi
XPOMOCOMBI.

JlaGopaTopHble 1 NpaKTHYeCKUue padoThI:

JlabopatopHas pabota Ne 3. «HabOmronenre MuTo3a B KJIeTKaX KOHYMKA KOPEITKa JTyKa Ha
FOTOBBIX MUKpOMpenapaTax.

JlaGopatopHas pabGora Ne 4. «M3ydeHue CTpOEHHMS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOITpenapaTax».

Tema 6. HacsieAcTBEHHOCTh U K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetwku. Mcrtopus pa3BUTHS TEeHETUKU. Poiib muronoruum u
SMOPHOJIOTUN B CTAHOBJICHWW TEHETUKHU. BKJaa pocCHCKUX W 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKW. MeToabl TeHETHKH (TMOPUIOIOTHUYECKUN, IMTOTCHETUYECKUH,
MOJICKYJISIpHO-TeHeTHUeCKUi). (OCHOBHBIE T'€HETHYECKHE TMOHATHA. [ eHeTnueckas
CHUMBOJIUKA, UCTIOIb3yeMasi B CXEMaxX CKpPEIIUBaHUM.

3aKOHOMEpPHOCTH  HACJIEIOBaHUSl  TMPU3HAKOB, YyCTaHOBJIeHHbie [. Mennaenem.
MoHorubpuHoe cKpenmBaHue. 3aKOH eAuHOo0O0pa3usi THOPUIOB IMEPBOTO IMOKOJCHHUS.
IIpaBusio TOMHUHUPOBAHUS. 3aKOH PACHICIJICHUS MPU3HAKOB. [ MIIOTE3a YUCTOTHI TaMeT.
[TonHOE M HEMOTHOE JOMUHUPOBAHHUE.

JlurnOpuaHoe CKpeluBaHWe. 3aKOH HE3aBUCMMOIO HACJEIOBaHUS IPU3HAKOB.
[lutoreneTuuyeckue  OCHOBBI  JAUTHMOPUIHOIO  CKpEIIMBAHUA.  AHaIU3HUPYIOIIEE
ckpenuBanue. VcCnonap30BaHME aAHAIM3UPYIOMIETO CKPEIIMBAHUS [JI1  ONpPEeSICHUs
FeHOTHIIa OCOOH.

CuerieHHOe HaciefoBaHue Tmpu3HakoB. Pabora T. Moprana mo CHEIUIEHHOMY
HacJieJJOBaHUIO TeHOB. HapyiiieHue clerieHusi TeHOB B pe3yJibTaTe KPOCCUHTOBEPA.
XpoMOCOMHasl TeOpHs HACJIEICTBEHHOCTH. | €eHETHYECKHE KAPTHI.

I'enetuka nosia. XpoMOCOMHOE ONpeAeaeHHUE Moyia. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHsbie U reTeporaMeTHbie opraHn3Mbl. HacnenoBanue npu3HaKkoB, CIEINICHHBIX
C TTOJIOM.

HN3menunBocTh. Buabl W3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HacieacTBeHHas. Poib
cpeabl B HEHACJEJACTBCHHOM W3MEHYHMBOCTH. XapaKTEPUCTUKA MOAU(DHUKAIIMOHHON
W3MCHUMBOCTU. BapuanumoHHbId psa MU BapualnuoHHas KpuBas. Hopma peakiuu
npu3Haka. KonndyecTBeHHbIE M KAUECTBEHHBIC MPU3HAKU U UX HOpMa peakinu. CBOMCTBA
MOJU(PUKAIIMOHHOM U3MEHUYUBOCTH.

HacnencrBennast, Wiy reHOTUIIMYECKas!, U3MEHYNBOCTh. KOMOMHATHBHAS N3MEHUYHUBOCTb.
Meiio3 1 MOJOBOM MpOIEeCC — OCHOBA KOMOMHATMBHOW M3MEHUYMBOCTH. MyTallMOHHAs
n3MeHunBocTh. Knaccudukanms MyTaiuid: reHHble, XpOMOCOMHBIE, TeHOMHBIE. YacToTa
U TPUYUHBl MyTanuid. MyTareHHple (akTOphl. 3aKOH TOMOJIOTHYECKHUX pPSIOB B
HaciaenacTBeHHou n3meHunBoctu H. M. BaBunosa.

BuesinepHas HaclieICTBEHHOCTh U U3MEHUYUBOCTb.



I'enetnka yenoseka. Kapumotun denoBeka. OCHOBHBIE METOJbI T'€HETHKM YEJIOBEKa:
reHEAIOTUYECKUI, OJIM3HEIOBbIN, IIUTOr€HETUYECKUH, OMOXUMHUUYECKUN, MOJIEKYJISIPHO-
TCHETUYECKUM. CoBpeMeHHOE OIIPELICIICHUE ITEHOTHIIA: IIOJIHOT€HOMHOE
CEKBCHUPOBAHUE, TEHOTUIIMPOBaHWE, B TOM uucie ¢ nomouipto [II[P-ananm3za.
Hacnenctennsie 3a00eBaHusl Y€TOBEKa: TeHHBIE 00JIE3HU, OOJIE3HN C HACIEICTBEHHOM
IPEIPACIIONOKEHHOCTBIO, XPOMOCOMHbIE Oose3HH. CoMaTH4ecKUe M TI'e€HEpaTUBHBIC
myTtaiuu. CTBoJioBble KIETKH. [IpuHLMIBI 310poBOro 00pa3a >KHU3HM, AUATHOCTUKH,
npoQUIaKTUKA W JICYEHUS TEHETHYECKUX  Oosie3Hed. MeauKo-TeHeTUYEeCKOe
KOHCYJIbTUPOBAaHHUE. 3HAYEHUE MEJMIIMHCKON N€HETUKH B MPEIOTBPAIICHUH U JICYEHUH
TeHETUYECKUX 3a00JIeBaHMIA YEIIOBEKA.

JemoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepuxon, H. B. Tumodees-
Pecosckuii, H. 1. BaBuos.

TabGnups! u cxembl: «K MOHOTHOPHIHOE CKPEIIMBAHUE M €T0 IIUTOTCHETUYECKasi OCHOBAY,
«3aKOH pacIIEIUICHUs M €ro LUTOTCHETHYECKass OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«uruOpunnoe  ckpemuBanuey»,  «lluronoruueckue  OCHOBBI  JAUTHOPUIHOTO
CKpeILUBaHusD», «Melo3», «B3auMoaelcTBUE ajulelIbHBIX TEHOBY, «I eHeTHUEeCKHE KapThl
pacTeHu#, JKUBOTHBIX U  4eloBeKa», «['eHetmka mona», «3aKOHOMEPHOCTHU
HACJIEJI0BAHMSI, CLIEIUIEHHOTO C MOJoM», «KapruoThIbl YeraoBeka U sKMBOTHBIX», «Bubl
U3MEHYUBOCTHY», «MoaupukaunoHHas H3MEHUUMBOCTHY, «HacnenoBanue pesyc-
dakTopay, «I'eHeTuka rpynn KpoBu», «MyTalluOHHAS U3MEHYHBOCTH.

ObopynoBanue: Moaenu-anrukamuu «MoHoruOpuaHOe CckpemuBanuey, «HemomHoe
JTOMUHUPOBaHUEY, «lurnOpunnoe ckpemuBanuey, «Ilepekpéct XxpoMocom», MUKPOCKOTT
U MuKponpemnapat «/lpo3odunay (Hopma, MmyTanuu QOpMbl KPbUIEB U OKPACKH Telna),
repbapuii «['opox moceBHOW».

JlaGopaTopHblie 1 NpaKkTHYeCKUe padoThi:

JlabopaTtopHas padota Ne 5. «3ydeHne pe3yabrTaTOB MOHOTHOPHIHOTO W TUTHOPUTHOTO
CKpEIIMBAHUA y IPO30(UIIBI HA TOTOBBIX MUKPOTIpENapaTax.

Jlaboparopnas padota Ne 6. «3ydueHne Moau(pUKAIIMOHHON U3MEHYUBOCTH, IOCTPOEHUE
BAapUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOW».

Jlabopatopnas pabora Ne 7. «AHanu3 MyTanuil y JApo30duiIbl Ha TOTOBBIX
MUKpOIpenapaTaxy.

[Tpaktruueckas padota Ne 2. «CocTaBiieHue U aHaIU3 POJOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexuys Kak HayKa U IpoLecC. 3apOKICHUE CEIEKINN U foMecTukanus. Yuenue H. U.
BaBuioBa 0 neHTpax NpoOUCXOKIAEHUS U MHOr0oOpa3us KyJlIbTYpPHBIX pacTeHui. LleHTpbl
MIPOUCXO0XKICHHS IOMAITHUX )KUBOTHBIX. COPT, MOpOJ1a, IITAMM.

CoBpeMeHHbIE METOJIBI CeNeKInu. MaccoBbIi 1 MHAUBUAYATIbHBIA OTOOPHI B CENEKIIUU
pacTeHuMd M KMBOTHBIX. OnEeHKa 3KcTepbepa. DIM3KOPOACTBEHHOE CKpEUIMBAHUE —



uHOpuuHr. Yucras nuausg. CKpelumBaHue YMCThIX JIMHUM. ['eTeposuc, wim rudpuaHas
cuina. HepoactBenHnoe ckpenuBanue — ayTopuauur. OtaanéHHas ruOpuan3anus U eé
ycnexu. VCKycCTBEHHBIM MyTareHe3 W IOJIy4eHUE IOJIUIUIOUAOB. JlocTrkeHus
CEJIEKIINU PACTEHUM, ’KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib NPOU3BOACTBA. | €HHAs WHKEHEpUA. OTamnbl CO3IAHUSA
pekomOunantHoit JIHK wu Tpancrennbix opranusmoB. Kiierounass wuHkeHepus.
Kierounbie KynbTypbl. MHUKPOKIOHAJIBHOE pa3MHOKEHUE pacTeHuil. KiloHupoBaHue
BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO35IMCTBEHHBIX  OPraHU3MOB. OKOJIOTMYECKHE U
studeckue npodnemsl. [MO — reHeTH4ecKr MOIU(PHUIIMPOBAHHBIE OPTraHU3MBI.
JleMoHCTpauuu:

[Toptpetsi: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoOB.
Tabmuubl u cxembl: kapTa «LIeHTpbI POUCXOXKIEHUS U MHOr000pasvs KyJbTYPHBIX
pactenmit», «llopombl AoMamHUX KUBOTHBIX», «CoOpTa KyJNbTYpHBIX pPAaCTECHUN,
«Otnanénnas rubpunuzanus», «Padbotsl akanemuka M. @. UBanoBay, «llonumnounnus»,
«O0ObekThl  OmoTexHosorum»,  «KiuertouHele  KyJAbTYphl M KJIOHHPOBaHUEY,
«KoHCcTpynpoBaHue 1 epeHoc reHoB, XpOMOCOMY.

O0opynoBaHMe: MYJISKU IUIOAOB M KOPHEIUJIOJAOB JUKHUX (OPM M KYJIbTYPHBIX COPTOB
pacteHui, repoapuii «CenbCKOX039iCTBEHHBIE PACTEHUS.

JlabopaTopHbie U NpaKkTHYECKHE PadOThI:

Okckypeusi «OCHOBHBIE METOJbI M JIOCTHKEHHSI CEJIEKIIMU PACTEHUM U KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOHUCHIBITATEIbHBIM Yy4acTOK, B
TEIUTMYHOE XO03SHCTBO, 1a00paTOPHIO arpOYHUBEPCUTETA UM HAYIHOTO IIEHTPA)».

11 KITACC

Tema 1. DBoTIOLIMOHHANA OMOJIOTHSI.

IIpennochUIK BO3HUKHOBEHHUS SBOJIIOIIMOHHONW TEOPUU. DBOJIOIMOHHAS TEOpUs U €€
MeCTO B OHoJjioruu. BivsHuEe 3BOTIOIMOHHON TEOPUM HA Pa3BUTHE OHMOJIOTUH U JPYTHX
HayK.

CugnerenpcTBa 3BOJOIMM. IlajeoHTONIOrMYECKHE: ITOCIICAOBATEILHOCTL TOSBJICHUS
BHUJIOB B MAJICOHTOJIOTUYECKON JIETONHCH, TiepexoaHbie Gopmbl. buoreorpaduuaeckue:
CXOJICTBO M paznuune ¢payH u (hJIop MaTEPUKOB U OCTPOBOB.

DOMOPHUOJIOTUYECKHE: CXOJICTBA M Pa3Inuds AMOPHUOHOB Pa3HBIX BUJIOB ITO3BOHOYHBIX.
CpaBHUTENHbHO-aHATOMUYECKUE:  TOMOJIOTMYHbBIC, aHAJOTUYHbBIC, PYJAUMECHTapHbIC
OpraHbl,  aTaBU3MBL.  MOJIEKYISIPHO-OMOXUMHYECKHE: CXOJICTBO  MEXaHW3MOB
HACJICJICTBEHHOCTH U OCHOBHBIX META00JUYECKUX MYTEH Y BCEX OPraHU3MOB.
OpomtonimonHass teopuss Y. JlapBuHa. IlpeamnochUlkKd BO3HUKHOBEHHUS JapBUHU3MA.
JIBIOKyIIIMe CHIJIBI DBOJIFOIIMM BUJIOB 10 JlapBHUHY (M30BITOYHOE Pa3sMHOXKEHUE IIPH
OTPaHUYCHHOCTH PECYpPCOB, HEOTPENeAEHHAS N3MEHINBOCTh, 00PH0a 3a CyIIeCTBOBAHMUE,
€CTECTBEHHBIN 0TOOD).



Cunrernueckas Teopus 3oy (CTI) u e€ 0OCHOBHbBIE TOJIOKEHUS.

MukposBoitonus. [Tonynsuus kak eAMHUILA BUA U 3BOJIIOLUU.

JBrokymue cuibl ((hakTophl) PBOJIONUU BUIOB B Mpupojae. MyTallMOHHBINA Tpoliecc U
KOMOMHATUBHAsI U3MEHYUBOCTh. llomynanronHbie BOJHBI U Apeiid renos. M3omsus u
MUTpaLusl.

EctecTBenHbIit 0TOOp — Hampasistonui (axtop sBostonnu. DopMbl €CTECTBEHHOTO
otOopa.

[IpucmocoONeHHOCT, ~ OPraHM3MOB  KaKk  pe3yibTar  dBomonud.  [Ipumepsr
MPUCTIOCOOTICHUM Y OpraHn3MoB. ApoMop(h03bl U UANOAJANTAIUH.

Bun u BumooOpazoBanme. Kpurtepumu Buma. OcHOBHbIE (QOpPMBI BHI000pPa30BaHUS:
reorpauueckoe, 3K0JI0rH4ecKoe.

MakponsBomorusi. opmbl 3BOMIONMK: (DUIIETUYECKAsd, AUBEPreHTHAs,, KOHBEPreHTHa,
napauienbHas. HeoOpaTuMOCTh 3BOJTIOLIH.

IIpoucxoxaenne  OT  HECNEUMAIM3WPOBAHHBIX  mpenkoB.  lIporpeccupyromas
crienran3anvs. AganTUBHAS paanalusl.

JemoHcTpanuu:

[Toptpetsi: K. JIunneit, XK. b. Jlamapk, Y. Japeun, B. O. Koanesckuii, K. M. bap, 3.
I'ekkens, ®. Mroiutep, A. H. CeBeprios.

Tabmuubl u cxembl: «Pa3BUTHE OpraHMYECKOro MHUpa Ha 3emiie», «3apoablluIn
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «DopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«EctectBenHsblit 0TO0p», «MHOTO0OOpa3ne COpTOB pacTeHuit», «MHOroobpasme mnopoj
KUBOTHBIX», «llomynamuu», «MyTalluoHHAs U3MEHYUBOCTHY, «ApPOoMOPGO3bI»,
«Mmnoananramuny, «O0mas nereHepanus», «J[Bmwkymme cuiabl dBomroIumn», «Kapra-
cxema wMapmpyta mnyremectBus Y. JlapBuna», «boppba 3a cyIiecTBOBaHUEY,
«IIpucnocobseHHOCTh OpraHu3MOB), «I'eorpaduueckoe BUJ000pa30BaHUE,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

ObopynoBaHue: KOJUIEKINS HACEKOMBIX C Pa3IMYHBIMH THIIAMH OKPACKH, HAOOp TUIOA0B
u ceMsiH, Kosuiekuus «lIpuMepsl 3alllMTHBIX OPUCIOCOOJEHUM y KUBOTHBIX», MOJICIHb
«OCHOBHBIE HaIIPaBJICHUS HBOJIOIUNY», 00bEMHAsT Mosienb «CTpOeHHE TOJIOBHOTO MO3ra
MTO3BOHOYHBIX).

buoreorpaduyeckass kapra Mupa, KoJuiekius «®DOpMbl COXPaHHOCTH HCKOIAEMbIX
KUBOTHBIX M pacTeHuil», Mojenb ammmmkanus «llepekpéct XpomMocom», BIIAKHbBIE
npenapatel  «Pa3Butne Hacekomoro», «Pa3BuTue JATYIIKKW», MHKpompenapar
«po3oduna» (Hopma, myTaru GopMbl KPbUIBEB U OKPACKH Tela).

JlaGopaTopHblie 1 NpaKTHYeCKUe padoThI:

JIabopartopnas padota Ne 1. «CpaBHeHHE BUIOB 1O MOPHOIOTUIECKOMY KPUTEPHUIOY.
JlabopatopHass pabora Ne 2. «OmucaHue NPUCIIOCOOTEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emue.



JloHay4yHbIE TIPEACTABIIECHUS O 3apPOKICHUN KNU3HU. HayuHble runore3bl BO3SHUKHOBEHUS
KU3HM Ha 3emuie: abMOreHe3 M TMaHCHepMHs. XUMHUYECKas 3BOJIIOIUS. AOHUOTEHHBIN
CUHTE3  OpraHMYECKUX  BEUIECTB W3  HEOPraHUYECKUX. IKCIHEPUMEHTAIBHOE
MOJITBEPKICHNE XUMUUYECKOH 3BOMIoNMK. HadanbHbie STanbl OMOTOTHYECKONM SBOTIOIIH.
['mmoteza PHK-mmpa. ®dopmupoBanue MemMOpaHHBIX CTPYKTYp U BO3HHKHOBEHHE
npotokieTku. [lepBbie kIeTkH U ux 3Bosronua. @opMUpOBaHHE OCHOBHBIX IPYIIN )KUBBIX
OPTraHUu3MOB.

Pa3Butne xu3Hum Ha 3emse no spaMm u nepuoaaMm. Karapxeil. Apxelickas u
npotepo3oiickas dpbl. [lanmeo3oiickas spa U €€ meproapl: KEeMOPUHCKUI, OPJOBUKCKHUH,
CUJIypHUMCKHN, TE€BOHCKAW, KAMEHHOYT OJIbHBIN, IEPMCKHUH.

Me3so30iickas 3pa 1 €€ NepruoAbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kaiitno3zolickas spa u €€ nepuobl: MaJleoreHOBbIN, HEOT€HOBBIN, AHTPOIIOTEHOBBIH.
XapakTepucTUKa KJIMMaTa U Te0JOTMYECKUX IpoueccoB. OCHOBHBIE 3Tallbl IBOIIOLHH
PACTUTENBHOTO U )KMBOTHOTO MHpa. ApoMop(o3bl y pacTeHHil U )KUBOTHBIX. [losBIeHHE,
pPacUBET ¥ BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

CucreMa OpraHM4ecKoro MUpa Kak oTpaxeHue 3BOMoUUH. OCHOBHBIE CUCTEMATHYECKHE
IPYIIbl OPTAHU3MOB.

OBOJIIOIMSA  YEJOBEKa. AHTPONOJIOTMS KaK Hayka. Pa3BuTue mpeacraBleHUM O
ITPOUCXOKJICHUM 4YeJIoBeKa. MeTonpl u3ydeHus aHtpororeHe3a. CxoacTBa M pasinyus
YeJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUUECKOE MOJIOKEHUE YETIOBEKA.

JBwkymue cunbl (dakTopel) aHTpororeHesa. HacnencTBeHHass W3MEHUYMBOCTH U
ecTeCTBEeHHBIN 0oTOOp. OOmecTBeHHBIM 00pa3 KWU3HHM, W3TOTOBJIICHHWE OPYIUH Tpyaa,
MBILUIEHUE, PEYb.

OCHOBHBIE CTaAWM W BETBU JBOJIOLMHU YEJIOBEKA: aBCTPAJIONMUTEKHU, UEIOBEK YMEINbIN,
Yenosek mnpsamoxonsamun, YenoBek HeanaepraiabCkuii, UemoBek pasdyMHbli. Haxomxu
MCKOIAEMbIX OCTaTKOB, BpeMs CYIIECTBOBaHUS, OOJACTh PACIpPOCTPAHEHUs, OOBEM
rOJIOBHOT'O MO3ra, 00pa3 )KU3HU, OPYIHSL.

Uenopeueckue packl. OCHOBHBIE OOJIBIIIME Pachl: €BpoONeouIHas (eBpa3uiickas), HErpo-
aBCTpajioujHasl (SKBaTOpUANbHAsI), MOHIOJOMAHAS (a3uaTcKo-aMepuKaHcKas). UepTsl
PUCTIOCOOJICHHOCTH MPEJICTABUTENICH YETTOBEYECKUX pac K YCIOBHUSM CYIIECTBOBAHUS.
EnunctBO uenoBeueckux pac. Kpuruka pacusma.

JlemoHcTpanuu:

[Toptpetsi: @. Peau, JI. [Tactep, A. . Onapun, C. Munnep, I'. FOpu, Y. [JapBuH.
Tabnuupl u cxemsl: «Bo3nukHoBeHne CoIHEYHON cuCcTeMbl», «Pa3BuTHEe OpraHMdecKoro
mupay», «PacturenpHas knetka», «JKuBoTHas kietka», «lIpokapmoTuyeckas KieTkay,
«CoBpeMeHHass CUCTEMAa OPTaHUYECKOro MHpa», «CpaBHEHHE AHATOMHYECKHX YEPT
CTPOCHHMSI  4EJIOBEKAa M  4YEJIOBEKOOOpa3HbIX  00e3bsin», «OCHOBHBIE  MecTa
MTAJICOHTOJIOTUYECKUX HAaXOJOK MPENKOB COBPEMEHHOTO 4YelOBeKa», «J/[peBHelne
moany, «Jpesnue moan», «llepBeie COBpeMEHHBIE 0N, «HenoBeueckue paco».



Ob6opynoBanue: Mymspku  «lIpoucxoxneHue dyenoBeka» (OHOCTBI aBCTPAJONUTEKA,
NUTEKAaHTPOIa, HEaHAepTalblla, KPOMaHbOHLIA), CJIENKH WM U300pa)KeHHs] KaMEHHBIX
OpyAMii  TEpBOOBITHOTO  4eloBeKka  (KaMHHM-yommepbl,  pyOuna,  ckpebia),
reoXpoHoJorudeckass Tabnuna, Kowiekuus «DopMbl COXPAHHOCTH HMCKOMAeMbIX
KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie 1 NpaKTHYeCKUe padoThI:

[TpakTnueckas pabora Ne 1. «M3ydueHne UCKOMTaeMbIX OCTATKOB PACTEHUI U )KMBOTHBIX B
KOJUJIEKITUAX .

DKCcKypeust «IBOIONMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN WIIH
KpaeBeIueCcKuil My3ei).

Tema 3. Opranu3mbl U OKpYy Kamomas cpeaa.

OKOJIOTHSI Kak Hayka. 3ajaud M pasdeibl JKOJOTHH. MeToabl 3KOJIOTMYECKHX
HCCIIEIOBAHUM. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpenpl  oOMTaHMs  OpPraHU3MOB:  BOJHAs, HAa3€MHO-BO3AYLIHAs, IIOYBEHHas,
BHYTPHOPTaHU3MEHHAS.

Okosorudeckue Qakropsl. Kiaccupukanus s3kogorudeckux (pakTopoB: aOHOTHUECKHE,
OMOTHYECKHE U aHTPONOTeHHbIE. J[elicTBHE IKOJIOTHYECKUX (PAKTOPOB Ha OPraHU3MBI.
AbGuotnueckue  (QakTOpel:  CBET, TEMIeparypa, BIAXHOCTh. DoTomepHoAn3M.
[TpucnocoOneHust OpraHu3MoOB K JAEWCTBHIO abuoThueckux (aktopoB. buojormueckue
PUTMBI.

buotnueckue Qaxtopel. Buuel OMOTMUECKMX  B3aUMOAECUCTBMI: KOHKYPEHIIMS,
XHUIIHUYECTBO, cuMOM03 u ero ¢opmel. [lapazutusm, Koomepamus, MYyTyalu3M,
KOMMEHCAJIN3M  (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCaIu3M, HEUTpaIn3M.
3HaueHue OWOTHYECKMX B3aWMOACWCTBUN IS CYIIECTBOBAHUS OPTraHHW3MOB B
IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKHA Monysanuu. OCHOBHBIE ITOKa3aTeNId IONMYJISLIMN:
YUCJIEHHOCTD, IIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpauus. JnHamuka
YUCJIEHHOCTY TMOIYJISIUUN U €€ PEryJIsAusl.

JemoHcTpanuu:

[Toptpetsi: A. I'ymb6onbar, K. @. Pynbe, O. ['ekkensb.

TaOnup! u cxemsl: kapta «IIpuponnsie 30Hb1 3emin», «Cpeabl 0OUTaHUS OPTaHU3MOBY,
«Dortonepuoguszm», «llomymanumny», «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH IOIYISLANA
uHpy30pun-Tyhenbkny, «llumessie nenm.

JlaGopaTopHblie 1 NpaKkTHYeCKUe padoThi:

JIaboparopHas pabora Ne 3. «Mopdosnornueckue 0COOEHHOCTH PAaCTEHUM U3 pa3HbIX
MECT OOUTAHUS.

JIaGopartopHas padota Ne 4. «BiusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.
[Ipaktnueckas pabora Ne 2. «Iloacy€r mNIOTHOCTH NOMYJSUMKA pPa3HbIX BHJIOB
pacTeHu».



Tema 4. Coo01mecTBa 1 IK0JOrHYECKHE CHCTEMBI.

CooOmiectBo  opraHu3mMoB —  OuoneHo3. CTpykTypsl  OuolleHO3a:  BUAOBas,
IpOoCTpaHCTBEHHas, Tpoduueckas (mumienas). Bugasi-nomuHanTsl. CBsizu B OUOIIEHO3E.
Okojorudeckne cucrembl (3xocucteMbl). [loHsiTHe 00 3KocHcTeME W OMOTEOIICHO3E.
QOYHKIMOHAIbHbIE KOMIIOHEHTBI YKOCUCTEMBI: MPOIYLIEHTbl, KOHCYMEHTBI, PEAYLICHTHI.
KpyroBopoT BelecTB 1 HOTOK SHEPTUH B 3KocucTteMe. Tpoduueckue (MUIIEBbIEe) YPOBHU
skocucteMbl. [Iumessie nenu u cetu. OCHOBHBIE MMOKA3aTEIM SKOCUCTEMBI: OHoMacca,
MPOAYKUHMS. OKOJOTMYECKHE NUpaMUAbl: NPOAYKUUH, YUCIEHHOCTH, OHOMACCHI.
CBONCTBA 3KOCUCTEM: YCTOMYUBOCTb, CAMOPETYJIALMSA, pa3BuTue. CyKieccus.
IIpuponHble HKOCHCTEMBI. ODKOCUCTEMBI O3EP M PEK. IDKOCUCTEMA XBOMHOTO WIH
IIMPOKOJIMCTBEHHOTO JIECa.

AHTpPONOr€HHBIE HKOCUCTEMBI. ATpO’KOCUCTEMBI. Y pOoskocucTteMbl. buonornueckoe u
XO3SIICTBEHHOE 3HAYEHHE arpOIKOCHUCTEM B YPOOIKOCHCTEM.

buopasznoobpasue kak daktop yctoiunBocTr dKocucteM. CoxpaHeHHEe OMOIOTHIECKOTO
pazHooOpasus Ha 3emiie.

VYuenue B. . Bepnaackoro o 6uocdepe. I'panuiisl, coctaB U CTpykTypa Ouocdepsbl.
XKupoe BemectBo u ero Qynkiuu. OcoOeHHOCTH OHocdepbl Kak TII0OATBHON
AKOCHCTEMEI. /[MHaMuueckoe paBHOBecHE U oOpaTHas CBsI3b B Omocdepe.

KpyroBopotsl BemectB U OMOT€OXMMUYECKHE LUKIBI 3JIEMEHTOB (yriepoja, as3ora).
3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuectBo B Ouocdepe 3emsu. AHTPONOIeHHbIE M3MEHEHHs B Ouocdepe.
['moGasbHBIE YKOJIOTHIECKUE TTPOOIICMBI.

CocymiecTBoBaHHe NpUPOABl M ueioBeuecTBa. CoxpaHeHHe OMOpa3zHOOOpazus Kak
OCHOBa ycToW4umBoCcTH Omocdepbl. OCHOBa pPAIMOHATHLHOTO YIPABICHUS MPUPOTHBIMU
pecypcamu U UX UCTosib3oBaHue. JloCTHKEHHs OMOJIOTUU U OXpaHa IPUPOIBL.
JemoHcTpanuu:

IToptpetsr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnanckui.

Tabmuupl u cxemsl: «IIumessie nenm», «brUoneH03: cocTaB U CTpyKTypa», «I[Ipupoaneie
coobmiectBay, «llenu nutanusy, «Ikogoruyeckas nupamuaay, «buochepa u yeaoBex»,
«IJKOCHCTEMA IUPOKOJIMCTBEHHOIO JIeCa», «DKOCUCTEMA XBOMHOIO Jieca», «buoueHos
BOAOEMa», «ArpoueHo3», «lIpumMepHbIe aHTPONOrE€HHBIE BO3JECUCTBUS HAa IPUPOAY»,
«BaxkHeWmMe WCTOYHUKHM 3arpsA3HEHHs BO3AyXa M TPYHTOBBIX Bom», «llouBa —
Ba)KHEWIIas cocTapistomas ouochepon», «DakTopsl gerpaganuu mousy, «llapHUKOBBII
abdex», «DakTopsl PaIMOAKTUBHOTO 3arpsisHeHHs Ouocdepb», «OOmas CTpykTypa
ouocdepr», «Pacrpoctpanenue xku3Hu B Onocdepe», «O30HOBBIN 3KkpaH Ouocheps»,
«Kpyrosopot yriepoaa B Ouocgepe», «KpyroBopot azora B IpUpOAE».

ObopynoBanue: Mojenb-ammiukanus — «Tunuuaele  OWOLIGHO3bI»,  repOapwuii
«PactutenpHBIe Cco0OImIECTBay, KOJUIEKIMU «buorieno3», «Bpeautenn BakKHEUIINX
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYp», IrepOapud U KOJUICKIIMM PACTEHUW U >KUBOTHBIX,



NPUHALICKAIME K Pa3HbIM SKOJIOTUUECKUM TpynnaMm omaHoro Bujaa, KpacHas kHura
Poccuiickoit @eneparyu, n300pakKeHUs] OXpaHIEMbIX BUJIOB PACTCHHUI M )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 BHUOJIOI'MA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

Cormacuo ®I'OC COOQO, ycraHaBIMBaKOTCA TpeOOBaHUS K PE3YJIbTaTaM OCBOCHHS
oOyyarlUMHUCs  OporpaMM  cpexHero  oOmero  oOpa3oBaHMs:  JIMYHOCTHBIM,
METaIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS TMpeameTra «buonorus» BbIIEICHBI
CIEAYIONINE COCTABJISIONINE: OCO3HAHUE OOYYAOUIMMUCS POCCUUCKON TIpa)xaaHCKOU
UJEHTUYHOCTH  —  TOTOBHOCTM K  CaMOpPa3BUTUIO,  CaMOCTOATEIBHOCTH U
CaMOOTIPE/ICIICHUIO, HAJIMYUE MOTHUBAIIMM K OOYyYEeHHMIO OMOJIOTHH, IIeJICHANpPaBICHHOE
pa3BUTHE BHYTPEHHUX YOCKICHWN JMYHOCTH HA OCHOBE KITFOYCBBIX IIEHHOCTEH U
HMCTOPUUYECKUX TPAAHIINKN Pa3BUTHS OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh U CITOCOOHOCTH
00yyJaromuxcsi PyKOBOACTBOBATHCSI B CBOEU JESATEIBHOCTH LEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKAaMM, TPUCYLIIUMU CUCTEME OHMOJIOTMYECKOro O00pa3oBaHUs, HAJIWYUE
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh IEAH U CTPOUTH KU3HEHHbIC
TLJIAHBI.

JIn4HOCTHBIE pe3yNbTAaThl OCBOCHUSI IpeaMeTra «bronorus» MOCTUTaroTCs B €IUHCTBE
y4eOHOM M BOCIHUTATEIBHOM JEATETbHOCTH B COOTBETCTBUU C TPaJAUIIMOHHBIMU
POCCUHCKUMH  COLIMOKYJIbTYPHBIMH, HMCTOPUYECKUMH U  JTyXOBHO-HPAaBCTBEHHBIMU
[IEHHOCTSIMU, TPHUHSATHIMU B OOIECTBE TMpaBUJaMU M HOPMAMH TOBEJACHUS W
CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHMS, CAMOBOCIIUTAHUSI U CAMOPA3BUTHS, PA3BUTHUS
BHYTPEHHEW MO3WIMU JIMYHOCTH, NMATPUOTHU3MA, YBAXKEHUS K 3aKOHY U MPABOIMOPSIKY,
YeJIOBeKYy Tpyla U CTapiieMy IOKOJICHHIO, B3aWMMHOTO YBaXEHHUs, OEpeKHOTO
OTHOLIEHUS K KYJbTYPHOMY HAcCJEAUIO W TPAAUIMUSAM MHOTOHAI[MOHAIBHOTO Hapoja
Poccuiickon @enepanuu, NpupoIe U OKPYKAIOLIEH Cpee.

JIM9HOCTHBIE pe3yJbTaThl OCBOCHHS YIeOHOTO MpeaMeTa «bHomorus TOKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYalOImUXCS PYKOBOACTBOBATHCSA CHOPMHUPOBAHHOMN
BHYTPEHHEW NO3ULMEN JTUYHOCTH, CUCTEMON LEHHOCTHBIX OPUEHTALMM, MO3UTHBHBIX
BHYTPEHHHUX YOEXKJIEHUH, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IEHHOCTSIM POCCHUKUCKOTO
o011lecTBa, pacUIMpPEeHUE >KU3HEHHOTO OMbITa M ONbITa JEATEIBHOCTU B MPOIECCE
peain3ali OCHOBHBIX HAIPABJICHUW BOCHUTATEILHON NESATEIBHOCTH, B TOM YHCIE B
YacTu:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOM TO3UIMU OOydYaromerocs Kak aKTHBHOTO H
OTBETCTBEHHOTO 4WJI€HA POCCUICKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX TpaB M OOS3aHHOCTEH, YBAXKCHUE 3aKOHA W
PaBOIOPSIKA;



TOTOBHOCTBH K COBMECTHOM TBOPUYECKOM JIEATEILHOCTH MPU CO3/ITaHUU yUE€OHBIX MPOEKTOB,
pelieHMM y4yeOHBIX W  [IO3HABATENBHBIX  3a]a4, BBIMOJHEHUU  OMOJOTHMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENEsATh COOCTBEHHYIO TO3UIIMIO 1O OTHOIICHUIO K SBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €E;

yMEHUE YYUTHIBAaTh B CBOUX JICMCTBUSIX HEOOXOJUMOCTh  KOHCTPYKTHUBHOTO
B3aMMOJICUCTBHS JIIOJIEHM C pa3HbIMU YOEKIEHUSMHU, KYJIbTYPHBIMU IIEHHOCTSIMH H
COIIMAJILHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHWYECTBY B IIPOIECCE COBMECTHOTO BBITIOJHEHUS Y4YEOHBIX,
MO3HABATEJbHBIX M MCCJIEIOBATEIBCKUX 3a/1a4, YBAXUTEIBHOIO OTHOIIEHUS K MHEHUIO
OTMIMOHEHTOB MPHU O0CYKJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COACPIKAHUS;
TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOMN NEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAKITAHCKON MACHTUIHOCTH, MATPUOTU3MA, YBAKCHUS
K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH Nepea PoauHoM, roplocTy 3a CBOM Kpai,
cBOIO PoauHy, CBOM A3bIK M KYJbTYpPY, MPOIUIOE U HACTOSIIIEE MHOTOHAIMOHAJIBLHOTO
Hapozaa Poccuuy;

IIECHHOCTHOE OTHOILIEHWE K TMPUPOAHOMY HACICAUI0O U MNaMATHUKAM TPUPOJIBI,
IOoCTHXKeHUsSIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIaJ POCCHUUCKUX YYEHBIX B CTAHOBJIEHHE W Pa3BUTHE
OMOJIOTHH, TTIOHUMAHUS 3HA4YEHUsI OMOJIOTMHM B MO3HAHWM 3aKOHOB NPUPOJIBI, B KU3HU
YeJI0BeKa U COBPEMEHHOI0 O0IIECTBA;

uneiiHas  yOeKIEHHOCTh, TOTOBHOCTh K CHOy)KeHH0 wu 3amure (OrTedecTsa,
OTBETCTBEHHOCTb 3a €0 Cyab0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHE IyXOBHBIX LIECHHOCTEN POCCUIICKOTO HApOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUIECKOTO TTOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJMTENSM, CO3JAHUIKD CEMbA Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LIEHHOCTEN CEMEWHOM >KM3HU B COOTBETCTBUU C TPAAULUAMU
HapoaoB Poccuu;

4) 3¢TeTHYeCKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/la, OOIIECTBEHHBIX OTHOIICHU;

MMOHMMAaHUE YMOIMOHATBLHOTO BO3AEHCTBUS )KUBOW MPUPOIbI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauecTBa TBOPUYECKON JTUYHOCTH;



5) ¢usnyeckoro BocnuTaHusi, G(GOPMHPOBAHMS KYJbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIAarONmOJIyYns:

NOHUMAaHUE U peann3alus 3J0pOBOT0 U 0€30M1acHOro 00pasa *KU3HU (30POBOE MUTAHUE,
COOJIO/ICHNE TUTUEHUYECKUX TMPABWI W HOPM, cOATaHCUPOBAHHBIA PEKUM 3aHATHH U
OT/AbIXa, pEryjsipHas (Qu3NYecKass aKTHUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOIO U
KOMITETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3NYECKOMY M IICUXUUYECKOMY 3/I0POBbIO;
NOHUMAaHUE IEHHOCTH TPaBWJI HHIWBUIYAIBHOTO M KOJUIEKTUBHOTO ©0€30MacHOro
MOBEJICHUS B CUTYaLIUSIX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIIOJEH;

OCO3HAHHUE TOCJECACTBUUA M HENPUITHUS BPEIHBIX MPUBBIUEK (YMOTPEOJEHUS aJTKOTOJI,
HapKOTUKOB, KYpEHUS);

6) Tpya0BOrO BOCIIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTU MacTePCTBa, TPYA0TII00uE;

FOTOBHOCTh K  AKTUBHOM  JEATEIBHOCTH  TEXHOJOTHMYECKOM W  COLMAJIbHOU
HaIPaBJICHHOCTH, CHOCOOHOCTh WHHIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIIEHO
BBITMIOJIHATH TaKyl0 AESATEIbHOCTD;

MHTEPEC K Pa3IUYHbIM cepaM MpoPEeCcCHOHAIBHON NEeATeTbHOCTH, YMEHUE COBEPIIAThH
OCO3HaHHBINA BBIOOP Oyaymieil nmpodeccud U peaan30BbIBaTh COOCTBEHHbBIC >KM3HEHHBIC
TIJIaHBI;

TOTOBHOCTBh M CITOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPA30BaHUIO HA MPOTSHKEHUH BCEH
KU3HU;

7) 3K0JI0OTHYECKOr0 BOCIIUTAHUS:

AKOJIOTHYECKH IIeTIecO00pa3HOe OTHOIIEHUE K TIPUPOJIC KaK HCTOYHUKY KU3HH Ha 3eMIle,
OCHOBE €€ CyIIECTBOBAHMUS,

MOBBINICHUE YPOBHSI JKOJOTHYECKON KYyJIBTYPBI: MPUOOPETEHUE OIbITa TIAHUPOBAHUS
NOCTYNKOB U OLIEHKU WX BO3MOKHBIX MOCHEACTBUN JJIs1 OKPYKAIOILLEH CPEeIbl;

OCO3HaHME rI00aJIbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTei UX PEIICHMUS;
CIIOCOOHOCTH MCITOJIB30BaTh MPUOOpETAEMbIE TIPH U3YICHUN OMOJIOTUH 3HAHUS  YMCHUS
Py pEeIICHWH TPOoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM  MPUPOIOTIOIE30BAaHUEM
(coOnroneHue mpaBUi TMOBEACHHS B TPUPOJE, HAMNPABICHHBIX HAa COXPaHEHHE
paBHOBECHUS B 9KOCHCTEMAaX, OXpaHy BHJIOB, DKOCUCTEM, Orocheps);

AKTUBHOE HENpPUSATHE NEHUCTBUM, MPUHOCSIINX BpEI OKPYKAOUIEH NPUPOJHOM Cpelne,
yMEHHUE MIPOTHO3UPOBATH HEOIaronpusITHbIC HKOJIOTUYECKHUE MOCJECTBUS
MPEANPUHUMAEMBIX TEUCTBUN U NTPEAOTBPALIATh UX;

HaJu4yue pPa3BUTOTO HKOJOTMYECKOTO MBIIIJIEHUS, 3KOJOTMYECKOW KYJIBTYPhI, OIbITa
NEATEIBHOCTH JKOJIOTUYECKOW HAIMpaBICHHOCTH, YMEHHUSI PYKOBOICTBOBATbCS HMH B
MO3HABaTEJIbHOW, KOMMYHUKATUBHOM U COLMANILHOW MPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKOMN JIEITENLHOCTH YKOJIOTHUECKON HAMPABIECHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHMS:



c()OPMUPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUSl HAyKM U OOIIECTBEHHON MpPaKTUKU, OCHOBAHHOTO Ha JMajore KyJjbTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;
COBEpIIICHCTBOBAHNE  SI3BIKOBOM M  YHMTATENbCKOW  KYyJAbTYpPHl Kak  CpelcTBa
B3aMMOJICHCTBHS MEXTY JIOABMH U MMO3HAHUS MUPA;

NOHMMaHue creunruky OMOJOrMM KaK HayKH, OCO3HaHus €€ posid B (POPMUPOBAHUU
palOHaJIbHOIO HAay4YHOTO MBILIUICHHS, CO3JaHUM LIEJIOCTHOTO MpPEJICTaBICHUS 00
OKpY)KalollleM MHpE KaK O €IWHCTBE MPHUPOJbI, YeloBeKa M OOIIEeCTBa, B TMO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUH TPOoOJIeM COXpaHEHHS MPUPOTHOTO
paBHOBECHS,;

yOex1EHHOCTh B 3HAUMMOCTHU OMOJIOTHH ISl COBPEMEHHOMN LIMBUJIM3ALMN: 00ECIICUeHUs
HOBOI'O YPOBHS pa3BUTHS MEAMLIMHBI, CO3JAAHUE NEPCHEKTUBHBIX OHOTEXHOJIOTHMH,
CIOCOOHBIX pelIaTh PEeCcypcHbIe MPOOJIEMBbl Pa3BUTHS YEIOBEYECTBA, IMOUCKA MyTeH
BBIXOZa M3 TJOOAJbHBIX DJKOJOTHYECKUX TpobiieM u oOecmedeHus Tmepexoja K
YCTOMYMBOMY Ppa3BUTHIO, PALMOHAILHOMY HCIOJB30BaHUIO MPHUPOAHBIX PECYPCOB HU
(OpMHPOBAHUIO HOBBIX CTaH/IaPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJTYYEHUH OMOJIOIMUECKUX 3HAHUW B LIEJISX MOBBIIMICHUS OOIIeH
KYJIbTYpbI, ECTECTBEHHO-HAYYHON IPaMOTHOCTH, KaK COCTaBHOM 4acTu (QyHKIIMOHATIBEHOM
IPaMOTHOCTH 00ydYaromuxcs, GopMUpyeMoil Mpu U3yueHUr OUOIOTHH;

INOHMMaHUE CYIIHOCTH METOJOB IO3HAHHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIIOJIb30BaTh MOJIy4aeMble 3HAHUS JJIs aHajdu3a U OOBSICHEHUs SIBJICHUN
OKpY)XKaloIIET0O MHUpa M MPOUCXOIIMMX B HEM W3MEHEHHWH, YMEHHE [enaTh
00OCHOBaHHBIE 3aKIIOYEHUS HAa OCHOBE HAyYHBIX (DAKTOB M WMEIOIIUXCS JaHHBIX C
HEJTBIO TIOJTYYEHHs IOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCHOJb30BaTh OHOJOTMYECKHE 3HAHUS I pEIICHUs
npo0JieM B peabHbIX )KU3HEHHBIX CUTYalIUsAX;

OCO3HaHWE IIEHHOCTH HAYYHOW AESTENbHOCTH, TOTOBHOCTh OCYIIECTBIISTH MPOCKTHYIO U
HCCIIEIOBATENBCKYIO e TEIbHOCTh MHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHHUIO, K
aKTUBHOMY IOJIyYE€HHUIO HOBBIX 3HAHHUI 10 OMOJIOTMHM B COOTBETCTBUH C KU3HEHHBIMU
OTPEOHOCTSIMU.

METAIIPEIMETHBIE PE3YJ/IBTATBI

MertanpenMeTHbIE pe3yJbTaThl OCBOEHUS y4eOHOro mpenmera «buosorusy BKIIOYAIOT:
3HAYMMBIE U1 (POPMHUPOBAHUS MHPOBO33PECHHUS OOYUYAIOIIMXCS MEXKIUCIUIIMHAPHBIC
(MeXTIpeIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPaKAIOIIUE IIEJIOCTHOCTh HAy4YHOU
KapTUHBI MHUpa M CcHenuduKy METOJOB IO3HAHMS, HCIOJIB3YEMBIX B €CTECTBEHHBIX
Haykax (BEIECTBO, PHEPTrus, SBJICHUE, MPOLIECC, CHUCTEMA, HAy4YHbIM (akT, MPUHIIMII,
TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeN0BaHKHe, HAOIIOACHUE, U3MEpPEHUE,



DKCIIEPUMEHT U JIPYTUX), YHUBEpCaJbHble YydeOHbIE JeWCTBHUsS (ITO3HABATENbHbIE,
KOMMYHUKAaTHBHBIE, PEryJISITUBHBIC), oOecreunBaroIIme dbopmupoBaHue
(YyHKIMOHATBLHOM  TPaMOTHOCTH M COIMAJIBHOM  KOMIIETEHIIMM  OOydYarouuxcs,
CIIOCOOHOCTh ~ OOYYaIOIIUXCS  WCIOJIB30BAaTh  OCBOCHHBIC  MEXKIUCIUIUIMHAPHEIE,
MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIE YUE€OHbIE NCHCTBUS B MO3HABATEIHLHOU U
COIIMAJIbHOM MTPaKTHKE.

MeranpeameTHbie pe3yJabTaThl OCBOCHHUSI MPOTPAMMBI CPEAHEro 0o0IIero oOpa3oBaHUs
JOJKHBI OTPaXKaTh:

OBJaieHne YHUBEPCAIbLHBIMYU YUeOHBIMH NO3HABATEILHBIMU A1eHCTBUSIMH:

1) 6a30BbIe JIOTHYECKHE TeHCTBUA:

CaMOCTOSTENIbHO (POPMYJIIMPOBATh U aKTyaJIM3UPOBaTh MPOOJIEMy, paccMaTpUBaTh €&
BCECTOPOHHE;

WCIIOJB30BaTh IMPU OCBOCHUU 3HAHUW MPUEMBI JIOTUUECKOTO MBIIUICHUS (aHanu3a,
CUHTE3a, CPaBHECHMS, Kilaccu(HuKaIu, 0000IICHNS ), PACKPBIBATh CMBICIT OMOJIOTHICCKUAX
NOHATUH (BBIIENSATh WX XapaKTEpHbIE MPHU3HAKH, YCTAHABIMBATH CBSA3M C JAPYTHMH
MOHSTHUSIMU);

ONpPENENATh LIENA ACATEIbHOCTH, 3aJaBasi MapameTpbl U KPUTEPUU HUX JOCTHKEHUS,
COOTHOCHUTBH PE3YJIbTAThI ICSITEIHLHOCTH C TOCTaBJICHHBIMU LIEIISIMU;

HCITOJTh30BaTh OHOJIOTHYECKUE TOHATHUS ISl OOBSICHEHUSI (PAaKTOB W SIBJICHUH KUBOM
IPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXKJIEHUS (MHIYKTUBHbBIC, ACHYKTHBHBIC, [0 aHAJIOTHH),
BBISIBJISIT 3aKOHOMEPHOCTH W MPOTUBOPEUUS B PACCMATPUBAEMBIX  SIBJICHUSX,
(hOpMyIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJIEIBHBIE CPEACTBA ISl TIPEACTABIICHUS CYIIECTBEHHBIX CBSI3€U U
OTHOUIECHUN B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a TAKKe MPOTHUBOPEUYUI pPa3HOTrO
pOJia, BBISIBIICHHBIX B PA3IMYHBIX HH(OOPMAITMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IJIaH peUIeHUs NOpoOieMbl ¢  y4€TOM  aHaidu3a MMEIOIINXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh, OLEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM,
OIICHUBATh PUCKHU MOCIEACTBHI 1€ TEIbHOCTH;

KOOPJIMHUPOBATh W BBIMIOJHATH PabOTy B YCIOBHSX PEATbHOTO, BHPTYAIbHOTO H
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCJIE0BATEIbCKHE NeliCTBUSA:

BJIa/ICTh HaBbIKAMHU YYEOHO-UCCIIEI0BATENHCKON M MPOEKTHOM NIEATeNbHOCTH, HaBbIKAMU
paspeiieHust mpobJieM, CIOCOOHOCTHIO UM TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOUCKY
METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3IMYHBIX METOJI0B MTO3HAHUS;



UCIIOJIb30BaTh PA3JIMYHBIE BUABI ACATEIBHOCTA MO IOJYYEHUIO HOBOTO 3HAHUA, €ro
MHTEPIpETaliy, TPeoOpa30BaHUIO U MPUMEHEHUIO B YYEOHBIX CUTYallUsIX, B TOM YHUCJE
IIPU CO3/IaHUU YYEOHBIX U COIUATIBHBIX MTPOEKTOB;

dbopMHUpOBaTh HAyYHBIH THIN MBINUICHHUS, BIAAETh HAYYHOWM TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3aJjayll B 00Opa30BaTEIbHOM NIEATEILHOCTH U
AKU3HEHHBIX CUTYaIUX;

BBISIBJISITh TMPUYMHHO-CIICJCTBEHHBIC CBA3W M aKTyaJIu3UpOBaTh 3ajady, BbIJBUIATh
TUINOTE3Y €€ pelieHus, HAXOAUTh apryMEHThI JIJIsl JOKa3aTeIhCTBA CBOMX YTBEPKIICHHUIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

aHaJM3UpPOBaTh IIOJYYEHHBIE B XOJ€ pELICHHS 3adauyd PE3yibTaTbl, KPUTHYECKU
OIIEHUBATh UX IOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIHsIM, OIICHUBATH MPUOOPETEHHBIHN OIIBIT;

OCYULIECTBJIATh LIEJECHANIPABICHHBIM MOUCK MEPEHOCa CPEICTB U CHOCOOOB ACHCTBUS B
poeCCHOHANIBHYIO CPEIY;

yMETh T[EPEHOCUTh 3HAHWsA B TO3HABATEIbHYI0O M MPAKTUYECKYyI0  00JacTu
KU3HEAECATEIbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC WJEH, MpejaraTh OPUTHMHAIbHBIC TMOJIXOJIbl W PEIICHUS, CTaBUTh
po0JIeMbl U 3a/1a4u, IOMYCKAOIINUE aJTbTEPHATUBHBIC PEIIICHUS.

3) paGorta ¢ nHpopmanueii:

OPHEHTHUPOBATHLCS B PA3TUYHBIX MCTOYHHKAX WH(OpMaIuu (TeKCTe yd4eOHOTO Mmocoowms,
HAYYHO-TIOMYJISIPHOM ~ JTUTEpaType, OHOJOTUYECKUX CJIOBapsiX M  CIPaBOYHUKAX,
KOMITHIOTEPHBIX 0a3axX MaHHBIX, B IHTEpHETE), aHATM3upoBaTh HHGOPMAITHIO PA3TUIHBIX
BUJIOB U (OpM TMPEJCTABICHUS, KPUTUYECKH OICHUBAaTh €€ JIOCTOBEPHOCTh W
HEMIPOTUBOPEYUBOCTE;

(GbopMyIMpPOBaTh 3aMpPOChl M MPUMEHATH PA3IMYHBIE METOIbI TPH TOUCKE M OTOOpE
Oouonornyeckoi nHMOpPMAIUH, HEOOXOIUMOM JIJTsT BBITIOJTHEHHSI YICOHBIX 337124,
npUOOpETaTh OMBIT MCHOJIB30BAHMS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPUICHCTBOBAaTh KYJIbTYPy AaKTHUBHOIO MCIIOJb30BaHUSI PAa3JIMYHBIX IMOMCKOBBIX
CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJBHYIO (OpPMY TIpEACTaBICHUS OMOJOTUYECKON
uH(popmanuu (cxemsl, rpaduky, 1UarpaMmmsbl, TAOIHILIbI, PUCYHKH U JIPYTOE);
UCIOJIb30BaTh HAYYHBIM S3bIK B KA4yeCTBE CpENCTBAa IMpU paboTe ¢ OHUOJIOTrHYECKOi
uHdopMaIuel: MPUMEHITh XUMUYECKHe, (U3MYECKHEe M MaTeMaTUYeCKHe 3HaKu W
CUMBOJIBI, (hOopMyIibl, a0OpeBrUaTypy, HOMEHKIATYPY, UCIOJIb30BaTh U MPEoOPa30BBIBATD
3HAKOBO-CHMBOJINYECKHE CPEACTBA HATJIAIHOCTH;

BIIQJICTh HABBIKAMH pACIIO3HABAHUS W 3alIUThl HWHGOpMANuK, WHPOPMAIMOHHON
0€30MacCHOCTH JIMYHOCTH.



OBJageHne yHUBePCAIbHBIMIA KOMMYHMKATHBHBIMH J1€/iCTBUAMMU:

1) oOmenne:

OCYILECTBIISATh KOMMYHHUKAIIMU BO BCeX cepax jKU3HHU, AKTUBHO Y4acTBOBATh B JUAJIOTE
WIM JIUCKYCCHM IO CYIIECTBY OOCYXIaeMoil Tembl (YMEHHE 3a/laBaThb BOIPOCHI,
BBICKA3bIBaTh CYKJIEHUS OTHOCUTEIBHO BBINIOJHEHUS NPEIIAraéMon 3aa4u, YUYUTHIBATh
MHTEPECHI U COTIIACOBAHHOCTH MO3UIIMHI IPYTUX YYACTHUKOB IUATIOTa WU IUCKYCCHH);
pacrno3HaBaTh HEBepOaJbHbIE CpeAcTBa OOLIEHMs, MOHUMAaTh 3HAUYEHUE COLUAIbHBIX
3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyallUid, yMETb CMSr4aTh
KOH(JIMKTHI U BECTH MIEPETOBOPHI;

BJIQ/IETh PA3NUYHBIMU CIIOCOOAMH OOIEHUS W B3aMMOJCHCTBUS, MOHUMATh HaMEPEHUS
APYTUX JIIOAEH, MPOSBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECEIHUKY U B KOPPEKTHOU
¢dopMme hopMyJIHpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3Jararb CBOK TOYKY 3PEHMS C HUCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) coBMeCTHas AesiTeJIbHOCTD:

NOHMMATh U KCIOJIb30BATh MPEUMYILECTBA KOMaHAHON U MHANBUYaJIbHON paboThl pu
pelieHnn OuoJornYeckoi MnpoOsaemMbl, O0OOCHOBBIBaTH HEOOXOJUMOCTb INPUMEHEHHUS
IPyNMIoOBBIX (POPM B3aUMOIEHCTBUS IPH PEIICHNH YUYeOHOH 3a1a4u;

BBIOMpATh TEMAaTUKYy M METOJIbI COBMECTHBIX NEHCTBUI ¢ yuy€TOM OOIIUX WHTEPECOB H
BO3MOXHOCTEW KaKI0I0 WICHA KOJIJIEKTHBA;

OPUHUMATh LEIM COBMECTHOW JEATEIbHOCTH, OPTraHHU30BBIBATH M KOOPAMHUPOBATH
JNEUCTBUA 110 €€ NOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUAN, PACIIPEAEIIATH PO C YUETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OILICHMBATh Kaue€CTBO CBOETO BKJIAJla M KaXJI0T0 yYaCTHUKA KOMaHAbI B OOIIUI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJIEU C MO3UIMU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISATH ITO3UTHBHOE CTPATETMUYECKOE ITOBEICHHE B PA3JIUYHBIX CHTyalHUsX,
IPOSIBIISITH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

OBJageHne yHUBEPCAJIbHBIMU PeryJIsiTUBHBIMHU ACHCTBUSAAMM:

1) camoopranuzamnus:

MCIIONIb30BaTh OHMOJOTUYECKHE 3HAHUS /Js1 BBIIBICHHS NPOOJIEM M HMX pEIICHUS B
KU3HEHHBIX U YUYEOHBIX CUTYaLUSIX;

BbIOMpaTh HA OCHOBE OMOJIOTUYECKUX 3HAHUMN LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IIOCTYNKAaX I10 OTHOLICHUIO K »XUBOW IPUPOJAE, CBOEMY 3I0POBBIO U
3I0POBBIO OKPYKAOLINX;

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATEIBHYIO JEATEIBHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3ala4ll B 00OpPa30BaTEILHOUN NESITEIHHOCTH U
AKU3HEHHBIX CUTYaIUX;



CaMOCTOSITENIbHO COCTABJISITh IJIaH PELICHUsI TPOOJIEMBI C YYETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JABaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTECHHUI;

JeNiaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;
OLICHHUBATb IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (HOPMHUPOBAHMIO M MPOSIBICHUIO IIHMPOKOW HPYAMIMHM B pa3HbIX
0o0JacTAX 3HAHWM, MOCTOSIHHO TOBBIIIATH CBOM 00pa3oBaTENIbHBIA M KYJIbTYPHBII
YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JEATECIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISAM;

BJIQJIETh HAaBBIKAMU IO3HABAaTEJIbHOW pe(IeKCMH KaK OCO3HAHMS COBEPIIAEMbBIX
JNEUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHWMM, MCIIOJIb30BAThH
npuémbl pedIeKCUU IS OLIEHKU CUTYalluH, BEIOOpa BEPHOTO PEILICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELLIECHHUS 10 UX CHUKECHUIO;
[IPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€ PE3yJIbTATOB ACATEIbHOCTH;

3) npuHsiTHE ce0s U APYrUX:

MPUHUMATh ce0sl, MIOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

[IPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YyJIbTATOB ACATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHMMATh MUP € MO3ULIMH JPYroro 4eaoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTaThl ocBoeHHs TTporpammbl COO mo 6uonornu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crienuduueckue s yueOHoro mnpenmera «buosorus» HaydyHblEe 3HAHMS,
YMEHUSI M CIOCOObI JEWCTBUM IO OCBOEHHUIO, WHTEPIpPETAlMd M MPpeoOpa3OBaHUIO
3HAHWH, BUIBI JACSITCIBHOCTH IO MOTYYSHUIO HOBOTO 3HAHMS M MPUMEHCHUIO 3HAHWHA B
pPa3IMYHBIX Y4YEOHBIX CHUTyalMsX, a TaKKe B pPEATbHBIX JKU3HEHHBIX CHUTYyaIMsX,
CBS3aHHBIX C Owojorueil. B mporpamme mpeameTHbIE pe3ynbTaThl MPEACTABICHBI 10
rojiaM o0y4eHusl.

[IpeameTHbie pe3ynbTaThl OCBOCHHS yueOHoro mnpeamera «buonorus» ¢ 10 knacce
JTOJKHBI OTPAKATh:

c(hOpPMHUPOBAHHOCTh 3HAHWU O MECT€ W POJIM OWOJOTHU B CHUCTEME HAYIHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMU COBPEMEHHON €CTECTBEHHO-HAYYHOU KApPTHHBI
MHUpa U HAyYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUHCKUX M 3apyOCKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKIUOHAIBHOM TpPaMOTHOCTH 4YeJOBEKa JIs
peIIeHus )KU3HEHHBIX 3a/1a4;



YMEHHUE PacCKphIBaTh COACpKAHUE OMOJIOTMUYECKUX TEPMUHOB M TIOHSITHI: KU3Hb, KIETKA,
OpraHusM, MeTrabonu3sM (OOMEH BEIIeCTB M IPEBpALEHUE HHEPruM), TOMEOCTa3
(camoperynsuus), ypOBHEBas OpraHu3allus >KUBBIX CHCTEM, CaMOBOCIIPOM3BEICHHE
(penponykiusi), HaCJAEACTBEHHOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE;

YMEHUE H31aratb OMOJOTMYECKHE TEOpUHU (KIJIETOYHAs, XPOMOCOMHAs, MYTallMOHHAasi,
[IEHTpaJIbHAs JOTrMa MOJEKyJsipHOW Ouonorum), 3akonsl (I. Menaens, T. Moprana, H.
W. BaBwioBa) u yudeHus (0 LEHTpax MHOrooOpa3us U MPOUCXOXKIACHHS KYJIbTYPHBIX
pactenuii H. WM. BaBwioBa), omnpenensiTb TpaHULbl HX HNPUMEHUMOCTH K >KUBBIM
cUCTEMaM;

YMEHHE BIIQJIETh METOJAAMH HAay4YHOTO TMO3HAHMS B OMOJIOTHHU: HAONIOIEHNE U OMMCAHUE
KUBBIX CHUCTEM, MPOLIECCOB U SIBICHUN, OpraHU3alus U IMPOBEIECHUE OMOJOTHYECKOro
DKCIIEPUMEHTA,  BBIJBWKCHHE  THUIIOTE3bl,  BBIABICHHE  3aBUCUMOCTH  MEXIY
WCCJIETyEeMbIMU BEJIMUYMHAMH, OOBSICHEHHE MOJYYCHHBIX PE3YNIbTaTOB, UCIOIH30BAHHBIX
Hay4YHbIX [OHSATUH, TEOPUM U 3aKOHOB, YMEHHE JeNaThb BbBIBOABl Ha OCHOBaHUH
[OJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJIETSATHh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KIETOK MPOKAPHOT U IYKApHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHHW3MOB, OCOOEHHOCTH IPOILIECCOB: OOMEHa
BEIIECTB M TMPEBpAIllEHUs] HHEPruu B KJIETKe, (POTOCHHTE3a, TIIACTUYECKOTO H
DHEPreTUYeckoro oOMEHa, XEMOCHHTE3a, MHTO3a, MeH03a, OIUIOAOTBOPEHUS,
Pa3MHOXKEHUS1, UHAUBHU1YaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTEHE3);

YMEHHE NPUMEHATH MOJyYEHHbIE 3HAHUS 11 OOBSICHEHUS OMOJIOTMYECKUX MPOLIECCOB U
ABJIICHUM, NJI1 TPUHATHS NPAKTUYECKUX PEIICHWA B MOBCEIHEBHON XU3HH C IEJbIO
oOecrieueHrs O€30MAaCHOCTH CBOETO 3JI0OPOBbS M 3JI0POBBS OKPYKAIOIIUX JIOACH,
COONIOIGHUST HOPM TPaMOTHOTO TIOBEICHHS B OKPYKAIOLIEH MNPUPOAHON cpee,
NOHMMaHUE HEOOXOAMMOCTH HCMOJIb30BAaHUS JIOCTHKEHUH COBPEMEHHOW OMOJIOrUMM U
OMOTEXHOJIOTMH JIsl pallMOHAJIBHOTO MPUPOA0NOJIb30BAHNUS;

YMEHUE pelaTh 3JIEMEHTAPHbIE TEHETHYECKUE 3aJadyd Ha MOHO- W JAUTHOpHUIHOE
CKpEIllMBaHUE, CIEIJICHHOE HAclIeA0BaHNE, COCTABIATh CXEMBl MOHOTHOPHIHOTO
CKpEILUBaHUsA JJIs1 IPEACKA3aHNsI HACIEA0BaHUS MPU3HAKOB Y OPTaHU3MOB;

yYMEHHUE BBINOIHATH JAOOPATOPHBIE U MPAKTUYECKUE paldOThI, COONIOAAThH MpaBuia Mpu
pabote ¢ yueOHBIM U TaOOPATOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OIICHMBATh U HMHTEPIPETUPOBATH HMHPOPMAIMIO OHOIOTUYECKOTO
collepKaHUsl, BKIIOYAIONIYIO TICEBJOHAYYHBbIE 3HAHUS W3 PA3IUYHBIX HCTOYHHUKOB
(cpeactBa MaccoBoil UMH(pOpPMallMU, HAyYHO-NOIYJSPHbIE MaTepuaibl), ITHUYECKHUE
aCIEeKThl COBPEMEHHBIX UCCIIEOBAaHUM B OMOJIOTUH, METULIMHE, OMOTEXHOJIOTUY;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIE W YCTHBIE COOOMICHHS, 0000IIas
OMONOTHYecKyl0 WH(POPMAIIMI0O U3 HECKOIbKUX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHITHIHBIN anmapaT OUOJIOTHH.



[IpeameTHbie pe3ynbTaThl OCBOEHHS yueOHoro mnpeamera «buonorus» ¢ 11 knacce
TOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUU O MECTE€ M POJIM OMOJIOTMU B CHUCTEME HAyYHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (POPMHUPOBAaHWUU COBPEMEHHOW €CTCCTBEHHO-HAYYHOW KapTHUHBI
MHUpa W HAy4YHOTO MHUPOBO33PEHUS, O BKJIaJ€ POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJIOTHH, (YHKIUOHAIBHOM TpPaMOTHOCTHA 4YeJOBEKa JIs
pelIEHUs )KU3HEHHBIX 3a]1a4;

YMEHHE pPaCKpbIBaTh COJIEpKAHUE OHOJOTMYECKUX TEPMUHOB U TOHSTHH: BUJ,
MOMYJISIUsA, TEeHO(MOHI, DBOJIOIHUA, JBUXKYIIHE CHUJIbl  ((PaKTOpbl) HBOJIOLNH,
MPUCTIOCOOICHHOCTh ~ OPTaHU3MOB, BHJA000pa30BaHUE, OKOJOTHYECKHE (PaKTOPHI,
AKOCHCTEMA, MPOAYLEHThI, KOHCYMEHTBI, PEIYLUEHTHI, LIENH MUTAHUS, SKOJIOTHYECKas
nupamMujia, OMoreoleHo3, ornocdepa;

YyMEHHE u3jiaratb Ouonornueckue teopuu (dBomtouuoHHas Teopuss Y. JlapBuHa,
CUHTETHYECKAss TEOpHUs DBOJIOIMHU), 3aKOHbI M 3aKOHOMEPHOCTU (3apOJIbIIIEBOTO
cxonctBa K. M. bapa, uepenoBaHus IIaBHBIX HAampaBieHUN W myTeld sBomonuu A. H.
CesepiioBa, yuenusi o Ouochepe B. W. Bepnanackoro), ompenensitTb TpaHHIBl HX
IPUMEHHMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIAJETh METOJIAMH HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOIIOICHUE U OMUCAHUE
KUBBIX CHCTEM, MPOIECCOB U SIBJICHUN, OpraHu3alus U MPOBEJICHUE OUOJIOTHYECKOTrO
DKCIEPUMEHTA,  BBIABWKCHHE  THUIIOTE3bl,  BBIABICHUE  3aBUCUMOCTH  MEXIY
UCCJIeIyEMbIMU BETUYMHAMU, OOBSICHEHHUE MOJTYYEHHBIX PE3yIbTaTOB, UCIOJIb30BAHHBIX
Hay4YHBIX TOHATHUM, TEOPUH U 3aKOHOB, yMEHUE JejaTh BBIBOJAbI HAa OCHOBAaHUU
MOJTYYEHHBIX PE3YJIHTATOB;

YMEHUE BBIJICIATh CYIIECTBEHHBIC NPHU3HAKH CTPOCHUS OWOJIOTHYECKUX OOBEKTOB:
BUJIOB, TMOMYJISLHNA, TMPOAYLUEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHUOI€OLIEHO30B W
HKOCUCTEM, OCOOEHHOCTH IPOIIECCOB: HACJIEICTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOTO
otOopa, BUI000pa30BaHus, IPUCTIOCOOICHHOCTH OPTaHU3MOB, IEHCTBHSI SKOJOTHIECKUAX
(akTOpOB Ha OpraHU3MBI, IEpPEHOCA BEIIECTB W IOTOKAa JHEPTHH B HKOCUCTEMAX,
AHTPONOT€HHBIX U3MEHEHHI B DKOCHCTEMAaX CBOEH MECTHOCTHU, KPYrOBOPOTA BEIIECTB U
OMOTCOXMMHUUECKHUX ITUKIIOB B Onocdepe;

yMEHHUE MPUMEHSTH MMOJYyYEHHbIE 3HAHUS I OOBICHEHHs] OMOJIOTMYECKUX MPOIIECCOB U
SBJICHUMW, NIl NPUHATUSA TPAKTUUYECKUX PEHICHUN B TMOBCEAHEBHOM JXU3HU C LEJBIO
obOecrieueHrss 0OE30MACHOCTH CBOETO 37I0POBbSI W 37I0POBBSI OKPYKAIOIIMX JTFOACH,
COOJNIO/ICHNST HOPM TPAaMOTHOTO TOBEICHHUS B OKpYXKAIOIIEH MNPUPOIHON cpere,
NOHUMaHUE HEOOXOJAMMOCTU UCITOIb30BAHUS TOCTUKEHUN COBPEMEHHOW OMOJIOTHUU IS
pPalMOHAIBHOTO MPUPOONOJIb30BAHUS;

YMEHHUE pemniaTh AJIEMEHTApHbIE OMOJIOTMUECKHE 3aJlayl, COCTABIISITH CXEMBI TMEPEeHOCA
BEILIECTB U HHEPIUU B HKOCUCTEMAX (LI€MU MUTaHMUS);



YMEHHE BBINOJIHATH JJAOOpATOPHBbIE M MPAaKTHUECKUE pabOThl, COONIIONATh MpaBuia Ipu
pabote ¢ yueOHBIM U TaOOPATOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKHU OLIEHHWBATh M HHTEPIPETHPOBATH MH(OPMALNIO OMOJOTHYECKOTO
COJIEpKaHusl, BKIIOYAIOUIYI0 TICEBIOHAYYHBbIC 3HAHUA W3 PA3IUYHBIX HMCTOYHHUKOB
(cpeactBa mMaccoBod HMH(OpPMAIMK, HAYYHO-TIOMYJIAPHBIE MaT€pHANbl), pacCMaTPUBAThH
rJ100aJIbHBIE SKOJIOTMUYECKHUE MPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIIECHHUIO
K HUM COOCTBEHHYIO MO3HUILINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIE W YCTHBIE COOOMICHHS, 0000IIas
OMOJIOTHYecKyl0 WH(POPMAIIMI0O U3 HECKOIbKUX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHITHIHBIN anmapaT ONOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KUIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Konrpoubnble IIpakTnyeckue
n/n MPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
I buornorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBble cHUCTEMBI U UX OpraHu3aIus 1 bubnnorexa LIOK
p 1 https://m.edsoo.ru/7f41¢292
3 XUMHUYECKHH COCTaB U CTPOECHHUE KIETKHU 8 1 bubnnorexa LIOK
p https://m.edsoo.ru/7f41¢292
bu6nunoreka [JOK
4 K
HSHCICATCILHOCTD KIICTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zMHokeHMe 1 HHAUBUAYATbHOE PA3BUTHE 5 | bu6nmnoreka [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTH U UBMEHUUBOCTD 2 15 bu6mmoreka [IOK
OpPraHu3MoB ' https://m.edsoo.ru/7f41¢292
. Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOTHHA https://m.edsoo.ru/7f41¢292
bu6nmnoreka [IOK
8 P 1
C3CPBHOC Bpemi https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HauMeHoBaHHe pa3aeiioB U TeM nudposbIe
Ne n/m P Konrpoabnbie IIpakTruyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
I IBOMOLHOHKAs GHONOTH ? ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HH HA 9 0.5 bubnuoreka [IOK
3emire ’ https://m.edsoo.ru/7f41cc74
3 Opra"gu3Mel U OK aro1as cpena 5 1 bubmmorexa LOK
P pyzatott pei https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
4 Coo0111ecTBa ¥ DKOIOTHUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
> Peseparoe pems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBbBI

10 KITACC

Kox
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeJILHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

ChopmupoBaHHOCTh 3HAHWA O MECTE W POJM OWUOJIOTHMH B CHUCTEME HAay4dHOTO
3HAHUS €CTECTBCHHBIX HAyK, B (OPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-
HAyYHON KapTHHBI MHpa M HAYYHOTO MHPOBO33PEHHS; O BKJIAJEC POCCUUCKUX H
3apyOCKHBIX  YUEHBIX-OMOJIOTOB B  pPa3BUTHE OHWOJOTHH, (DYHKIIMOHAIBHON

rpaMOTHOCTH YCJIOBCKA AJId PCUICHUA )KU3HCHHBIX 3a1a4

YMeHue packpbIBaTh COJIepKaHue OMOJOTUYECKHX TEPMHUHOB M MOHATUHN: KU3Hb,
KJIETKa, OpraHu3M; MeTa0oin3M (OOMEH BeUIeCTB M IPEBpAIICHHUE HSHEPIUN),
roMeoctas (caMoperynsius), ypOBHEBas OpraHH3alUsl HKHUBBIX  CHCTEM,
CaMOBOCITpOU3BeieHre (PETPOTyKITHs), HACTIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U

pa3BuTHE

YMeHue u3naraTh  OMOJIOTMYECKHE  TEOpHMM  (KJIETOYHAas, XPOMOCOMHas,
MyTalnoHHas), 3akoHsl (I'. Mennens, T. Moprana, H.W1. BaBuiioBa) u yuenus (o
LIEHTPaX MHOrooOpa3usi U IPOUCXOXKACHMUS KyJIbTypHbIX pactenuit H.U.

BaBI/IJ'IOBa), OnpCaACIATL I'paHUIbI UX IPUMCHHUMOCTH K JKUBBIM CUCTECMaM

VYmMmenue BJIAACTh MCTOAAMU HAYYHOI'O IIO3HAHUA B OuoJIorun (Ha6JIIOZ[€HI/I€ n
OIMHUCAHUC XXUBBIX CHUCTCM, IIPOLCCCOB H HBJ'IeHHfI; opraHu3anusa M IMPOBCIACHUC
OMOJIOTUYECKOT0 OKCIICpUMCHTA, BBIABHKXCHHUC THUIIOTE3bI, BBISIBJICHHC
3aBUCUMOCTH MCKAY HUCCICAYECMBIMU BCIWYUMHAMU, 00BsICHECHHE MOJIYUYCHHBIX
PE3YIbTATOB, HMCIIOJB30BAHHBIX HAYYHBIX HOHSITI/Iﬁ, TGOpI/Iﬁ U 3aKOHOB; YMCHHUC

A¢CJIaTb BBIBOJbI HA OCHOBAHUHU ITOJTYYCHHBIX pCSy'J'IBTaTOB)

VYMeHue BBIIEIATh CYIIECTBEHHbIE NPU3HAKU BHUPYCOB, KIJIETOK IPOKapuoOT H
JYKAapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB; OCOOEHHOCTH
nporieccoB 0OMeHa BEIIECTB W TPEBpAIICHUS] SHEPTHMH B KIETKe, (OTOCHHTE3a,
TUTACTUYECKOTO M DHEPreTHYECKOro oOMeHa, XEeMOCHHTe3a, MHTO03a, MeHo3a,
OIJIOZIOTBOPEHMSI, PA3MHOKEHUS, WHIUBUAYAJIBHOIO DPAa3BUTHS  OpPraHuU3Ma

(oHTOTCHE3)

VYMeHHe NPUMEHATh MOJNYyYEHHbIE 3HAHWUSA JUIA OOBSCHEHUS OHMOJIOTHUECKHX
MIPOIIECCOB U SIBICHHUH, IS MPHHATHA MPAKTHYECKUX PEHICHHH B MMOBCEIHEBHON
KU3HH B IesIX oOecriedeHns OE30MacHOCTH CBOETO 3JI0POBbSI U 310POBBS

OKPY KaIOMIMX JIFO/ICH, COONIIOICHHSI HOPM TPaMOTHOTO TIOBEJICHUS B OKpY KaromIen




IPUPOJHOM cpelle; NMOHMMaHuE HEOOXOAMMOCTH MCIIOJIb30BAaHUS JOCTHKEHHM
COBPEMEHHOM Oouosorun " OMOTEXHOJOTMH A PalUOHAIBHOTO
MIPUPO/IONOIB30BAHUS

VYMeHue pemaTb 3JI€MEHTapHble TeHEeTHUUYECKHe 3a/1a4l Ha MOHO- U JTUTMOpHUAHOE
CKpeIMBaHNE, CLEIJICHHOE HACJIeO0BaHMUE; COCTABIATh CXEMbl MOHOTHOPUIHOTO

CKpCHIMBaHUA IJIA NPCACKa3aHHud HACIICAOBAHUS IPU3HAKOB Y OPraHu3MOB

YMeHue BHITIOTHATH 1a00paTOPHBIC M MPAKTHUECKUE paObOThI, COOIIOIATh MTPaBUIIa

pu paboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BaHUEM

10

11 KIIACC

Kox
NpoBePsIEMOro
pe3yJbTara

YMeHHe  KpUTHYECKHM  OICHMBATh M HHTEPIPETHPOBATH  HWH(GOPMAIIHIO
OMOJIOTMYECKOTO  COAEpX aHHs, BKIIOYAIOU[YI0 TICEBIAOHAyYHbIE 3HaHUA U3
paznuuHbiX ucTouHUKOB (CMU, HaydHO-TIOMYNSIpHBIE MaTepHalbl); ITHYECKHE

ACIICKTbI COBPCMCHHBIX I/ICCJIGZ[OBaHI/If/'I B 6I/IOJIOFI/II/I, MCIHUINHC, OHMOTEXHOJIOTHH

YMeHue co3iaBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOIIEHUs, 0000mas
Ononormdeckyro MH(OpPMAMIO W3  HECKOJBKUX HCTOYHUKOB, TPaMOTHO

HCITOJIE30BAaTh MOHITHIHBIN arrapar OHOJIOTHH

IIpoBepsiembie peAMETHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl cpegHero o0ero 00pa3oBaHus

ChopMupOBaHHOCTh 3HAHUW O MECTE M POJH OWOJOTMH B CHCTEME HAyYHOTO
3HAHHUS ©CTECTBCHHBIX HAyK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MHUpa W HAyYHOTO MHUPOBO33PEHUS; O BKJIAJIE POCCUUCKHX W
3apyOCKHBIX  YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH;, (DYHKIIMOHATBHON

I'paMOTHOCTH Y€JIOBCKaA JJId PCHICHUA ) KU3HCHHBIX 3a/la4

YMeHue packpeiBaTh cojepaHHe OWOJIOTMYECKUX TEPMUHOB M TOHSTHI: BUJ,
MOMYJSIKSA, TeHODOH, SBOJIONMS, MABIKYIIME CUJIBl ((aKTOpBl) HBOIIOLMH,
MIPUCIIOCOOJICHHOCTh OPTaHU3MOB, BUA000pa30BaHHE, SKOJIOTHYECKHE (DAKTOPHI,
OKOCHUCTEMa, TMPOJYIEHThI, KOHCYMEHTBI, pEIyLEeHThbl, IIeNU  MUTaHUA,

AKOJIOTHYECKas MUpaMuJia, OMoreoreHo3, onochepa

VYMmeHue uznaratb Ouosoruyeckue Tteopuu (3BoironroHHast teopus Y. JlapBuna,
CHUHTETHYECKasi TEOPUs IBOJIOLUH), 3aKOHBl U 3aKOHOMEPHOCTH (3apOJbILIEBOTIO
cxoncrea K.M. bapa, depenoBaHus TJIaBHBIX HAIPABICHUW U ITyTEH SBOJIOLIUHU
A.H. CeseprioBa, yuenus o 6uocdepe B.M. BepHanckoro), onpenensTs TPaHUIIBI

HUX MPUMCHUMOCTH K KMBbIM CUCTCMaM

Vmenune BJIaACTb MCTOAAaMHU HAYYHOI'O IIO3HAHHA B OHOJIOTUH (Ha6J’II-0I[€HI/I€ n




OIMHUCAHUC KXUBBIX CHUCTCM, IIPOLECCCOB H HBHGHHﬁ; opraHu3anusa M IIPOBCIACHUC
OMOJIOrMYECKOT0 OKCIICPUMCHTA, BBIABHKCHHC THUITOTC3bI, BBISIBJICHHUC
3aBUCUMOCTH MCKAY HUCCICAYECMBIMU BCIWYUHAMU, 00BsACHECHHE MOJIYUYCHHBIX
PE3YIbTATOB, HUCIIOJB30BAHHBIX HAYYHBIX HOHSITI/II?I, TGOpI/If/'I U 3aKOHOB; YMCHHUC

A¢CJIaTb BBIBOJbI HA OCHOBAHUHU ITOJTYYCHHBIX pGSy'JIBTaTOB)

YMenune BBIACIIATh CYHICCTBCHHBIC IMTPHU3HAKNU CTPOCHUSA OHMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TIONYJISLUH, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYLICHTOB, OMOT€OLEHO30B U
IKOCUCTEM;  OCOOCHHOCTH  NPOIECCOB  HACIEICTBEHHOH  W3MEHYMBOCTH,
€CTECTBEHHOI0 0TOOpa, BHMJI000pa30BaHMsI, IPHUCIIOCOOIEHHOCTH OPraHU3MOB,
JEWCTBUS KOJOTHUYECKUX (PaKTOPOB HA OPraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA
SHEPrUM B HKOCHUCTEMAax, AHTPOIOTEHHBIX H3MEHEHHH B HKOCHUCTEMax CBOCH

MCCTHOCTH, KpYroBopoTa BCIICCTB U OHMOreOXNMHUYECKHUX OUKJIOB B 61/100(1)epe

YMeHHe NpUMEHSTh NOJIY4YeHHble 3HAaHUS JUId OOBSICHEHUS OHOJOTHYECKUX
IIPOLIECCOB U SABJICHWUM, JUIS MPHUHATUS NPAKTUYECKUX PELICHUN B ITOBCEIHEBHOMN
KU3HH B IEIsIX oOecreueHus O€30MacHOCTH CBOETO 370POBbSI M 3/I0POBBS
OKpY’KaloIIMX JII0/IeH, COOMI0IEHUs HOPM IPaMOTHOTO TOBEACHUS B OKpYKarolen
IPUPOJHOM cpele; MOHMMaHUE HEOOXOAMMOCTH MCIIOJIBb30BaHUs JOCTHKEHHM

COBPEMEHHOW OMOJIOTHH /TSl pAallHOHAIEHOTO TPUPOAONIOIB30BAHNUS

YMeHue pemiatbh 3J€MEHTapHble OMOJIOTMYECKME 3aaud, COCTABIATh CXEMBI
IIEpeHOca BEILIECTB U SHEPTHH B SKOCUCTEMAaX (LIETH MUTaHUS)

YMeHue BBIOIHATE Ja00paTOpHbIE U MPaKTHUECKUE PabOThI, COOMIOIATh MpaBUIIa

pu paboTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYJ0BaHUEM
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YMeHne  KpUTHYECKHM  OICHMBAaTh M HMHTEPIPETUPOBATH  HWH(POPMAIUIO
OMOJIOTUYECKOTO  COJepKAHUS, BKIIOYAIONIYI0 TIICEBJOHAYYHBIE 3HAHUS U3
pa3INYHBIX HMCTOYHUKOB (CMU, Hay4YHO-IIOMYJISIPHBIE MaTepHasbl);
paccMarpuBaTh  INIOOANbHBIE  JKOJIOTUYECKHME  MPOOJIEMBI  COBPEMEHHOCTH,
(bopMHPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO MO3HIIHIO

YMeHue co3iaBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOIIEHUs, 0000mas

Ononormdeckyro MH(pOpPMAMIO W3  HECKOJBKUX  HCTOYHUKOB, TPaMOTHO

HCITOJIE30BAaTh MOHITHIHBIN arrapar OHOJIOTHH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA
1 Buonorus kak Hayka
11 buonoruss — Hayka o xuBo# mpupoje. Ponp Ouonorun B (hopMHpOBAaHUM COBPEMEHHOMN
' Hay4YyHOU KapTUHBI Mupa. CucreMa OMOIOTHYeCKUX HayK
12 MeTtoapl TO3HAHUS XKUBOW MPHUPOIBI (HAOIIOAEHUE, SKCIIEPUMEHT, ONUCAHUE, M3MEpEHUe,
' KJlaccu(uKalus, MOJIeTUPOBaHHe, CTaTUCTHUECKass 00paboTKa JaHHbIX )
2 JKvBble cuCcTEMBI U X OpraHu3alus
21 JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus ouosioruu. CBolicTBa OMOCHUCTEM U
' UX pazHooOpaszue
) YpoBHH OpraHu3aIuu ouocucTem: MOJIEKYJISIPHO-T€HETHUECKU, KJIETOYHBIH,
' OpraHU3MEHHBIN, TOMYISAIIMOHHO-BUIOBON, IKOCUCTEMHBIH, OrochepHbIH
3 XVMUYECKUI COCTaB U CTPOCHUE KIIETKU
XUMUYECKUN COCTaB KJIETKH. XUMHYECKHE DJIEMEHTBI: MaKpOAJIEMEHThI, MUKPOAJIEMEHTHI.
3.1 | Bopma u MuHepanbHbie BemiecTBa. DYHKIMH BOABI M MHHEPAIBHBIX BEHIECTB B KIIETKE.
[Monnep:kanne OCMOTHYECKOTO OaaHca
Bbenxu. CoctaB u crpoeHune 6eIKoB. AMHHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHumble n
3aMEHMMbIE AMHHOKHUCIOTHI. AMHHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYphl OEIKOBOM
MOJIEKYJNbI (TIepBUYHAs, BTOPUYHAs, TPETUYHAsI U YETBEPTUYHAS CTPYKTypa). XHUMUYECKUE
3.2 | cBoiicTBa OenkoB. bronorndyeckue GyHKINU OEITKOB.
®epMmeHTH — Ouosoruueckue KatamusaTopbl. CTpoeHue ¢epMeHTa: aKTUBHBIA IEHTD,
cyoctpatHas cnenupuyHocts. Kodepmentsl. Butamunbsl. Otiauuus (epMeHTOB OT
HEOPraHMYECKUX KaTallu3aToOpoB
VYrneBoabl: MOHOcaxapubl (TJI0OK0O3a, prubo3a M J1e30KcupuOo3a), aucaxapuiabl (caxaposa,
JaKTO3a) M ToONMcaxapuabl (Kpaxmaj, TJIUKOTEH, LeUloio3a). buomorndeckue ¢GyHKIUU
YTJIEBOIOB.
33
Jlumuael:  TPUTAUIEpPUAbl, cTepounsl, Qochomununel. ['mapoduabHO-TUAPOPOOHEIE
cBoiictBa. buonoruueckue ¢ynkuuu nunuaoB. CpaBHEHUE YTIIEBOJOB, OCJIKOB U JIUITHJIOB
KaK UICTOYHHUKOB SHEPTUU
3.4 Hyxneunoseie kucnotel: [IHK u PHK. Hykneoruasl — MOHOMEPHI HYKJIEUHOBBIX KHUCIIOT.
' Crpoenne u ¢pynkuuu JJHK. Ctpoenne u pynkuuu PHK. AT®: crpoenue n pyHkunn
3.5 | Iuromorus — Hayka o kierke. Kierounas Teopust. MeTo bl M3ydeHHUS KIETOK




3.6

3.7

3.8

Krnerka kax OcJa0CTHaA KHBasgd CUCTCMaA. O6H_[I/Ie IMPU3HAKKU KIJICTOK: 3aMKHYTAs HApPY>KHasd

MemOpaHa, monekynsl JIHK kak renernueckuii anmapar, cucteMa CUHTE3a Oelka

Tumsl KJIETOK: JyKapuoTHuYecKas U mpokapuoruuyeckas. (OcCOOEHHOCTH CTPOEHUS
MpoKapuoTHUecKor KieTku. Kierounas creHka Oaktepuil. CTpoeHHE JYKapHOTHYECKOM

kJ1eTKd. OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHOW ¥ TPUOHOM KJIETKH

[ToBepXHOCTHBIE CTPYKTYpHI KIJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, HX (QYHKIIHH.
[Tnazmatnyeckass memOpana, e€ cBoiicTBa W (yHkmmu. llutomnmasma u e€ opraHoumbl.
OnmHOMEeMOpaHHbBIe OpraHOM B! KIETKH: dHpora3marudeckas cets (DI1C), anmapat [onbmkw,
n30coMbl. [1oyaBTOHOMHBIE OPraHOWIBI KJIETKH: MUTOXOHIPUH, THIacTH B [Iponcxoxaenue
MUTOXOHAPUI U TuTacTHI. Bunel miactua. HememOpaHHBIE OpraHOUBI KIETKH: PHOOCOMBI,

KJICTOYHBIN LIEHTP, PECHUYKH, )KI'yTUKH. DYyHKIIUU OPraHOUI0B KJIETKU. BKiItoueHus

3.9

SAnpo — perynsTopHelid 1eHTp KieTku. CTpoeHue sipa: siaepHas 000JI0uKa, KapuoruiazMma,

XPOMATHH, AJIPBIIIKO. XPOMOCOMBI

3.10

TpaHCcnopT BELIECTB B KIETKE

)KI/I?)HGHGSITGJII)HOCTI) KJIICTKH

4.1

4.2

4.3

OOMeH BelecTB, WM METa0OIU3M. ACCUMUIIAIUS (IJTAaCTHYECKUNA OOMEH) U JTUCCUMUIISIIUS
(oHepreTHYecKuii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca Merabosm3Mma. Tumbsl oOMeHa
BEIIECTB: aBTOTPOGHBIA W TerepoTpodHbiii. Ponb QepmMeHTOB B OOMEHe BelIeCTB U

IIPEBPAILCHUH YJHEPTUU B KIIETKE

®orocunte3. CperoBas u TemHOBas ¢a3bl  (orocuHTe3a. Peakmuu  (orocuHTe3A.
OddextuBHOCTh PoTOCHHTE3a. 3HAYeHHE (OTOCHHTE3a IS KU3HM Ha 3emie. BrusHue
YCIIOBHI cpe/ibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHHUS €r0 TPOJAYKTHBHOCTH Y KYJIbTYPHBIX
pacTeHuil.

XeMocuHTe3. XeMOCHHTE3UpYIoIue OakTepuy. 3HaUeHne XeMOCHHTEe3a IS )KU3HU Ha 3eMiie

DHepreTuyeckuii oOMeH B KJeTke. Paciiernienne BemecTs, BbIACICHUE U aKKyMYIHPOBAaHUE
HEPruM B KJIETKe. DTambl 3Heprernyeckoro odMeHa. I'mukonus. bposkeHue u ero BUIBL
Kucnopognoe okucienue, WM KIETOYHOE JbixaHHe. D((HEKTUBHOCTH IHEPrEeTHUECKOTO

oOMmeHa

44

Peaknun MarpuuyHoro cuHTe3a. ['eHetmueckas wuH(popmanus u JHK. Peammzamms
TeHETUYECKON MH(pOpMaIMK B KJIeTKe. [ eHeTHuecKkuii Ko 1 ero cBoicTBa. TpaHCKpHIITUS —
marpuunblii cuate3 PHK. Tpancnsmust — OunocunTe3 Oenka. KoaupoBanue aMHHOKHCIOT.

Poub pubocom B OGrocuHTe3€e OeKa

4.5

Hexnerounsie popmer sxu3Hn — BUpYychl. Mcropust otkpeitust BupycoB (.W. MBaHOBcKkuiA).
OCOOEHHOCTH CTPOCHUS U JKU3HEACATEIBHOCTH BUPYCOB. bakrepuodaru. bonesnu pacrenuii,
KUBOTHBIX U YeJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc nmmyHozaedunura yenoseka (B1Y)

—Bo30yautens CITN/a. [IpodunakTika pacnpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUI

Pa3zMHoOxeHUE N HUHANBUAYAJIIBHOC Pa3BUTHC OPIraHU3MOB




5.1

5.2

Knerounslii MWK, WIM JKWU3HEHHBIM WK kiaeTku. MHTepdasza m muto3. I[lpomeccsl,
npoTtekaromue B uHTepdaze. Permmukanus — peakuust matpuanoro cunare3a JJHK. Ctpoenue
XpPOMOCOM. XPOMOCOMHBIN HaOOp — KapuoTuil. unaouaHbIi U rariouIHbI XPOMOCOMHBIE
Habopel. Xpomatuasl. LluTonormyeckue OCHOBBI Pa3MHOKEHUS W HWHIWBHUIYaJIbHOTO
pa3BUTHUSI OPTaHU3MOB.

Henenne kinerku — muto3. Ctaguu murtosa. [Ipouecchl, mpoucxoaaume Ha pa3HbIX CTAIASIX

MHUTO3a. BUOTOrMYeCKUN CMBICII MUTO3a
®dopMBbl pa3MHOXKEHHUS OPTaHU3MOB: OECITOIoe U TMo0Boe. Buapl Oecroyioro pa3sMHOKEHHUS:
NIeJICHEe HAJIBOE, TOYKOBAHUE OJTHO- H MHOTOKJICTOYHBIX, CIIOPOOOpa30BaHNE, BETETATHBHOE

PA3SMHOXKCHUC. I/ICKyCCTBeHHOG KIIOHMPOBAHUEC OPTaHHU3MOB, €0 3HAYCHUEC IJIA CCIICKIIMN

53
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[TonoBoe pa3zMHOXKEHHUE, €ro OTJIMYUS OT OECIOJIOT0.
Meiio3. Cragum wmenoza. Ilpoueccel, mpoucxoasmme Ha craausx weios3a. I[loBenenue

xpomocoMm B Meio3e. Kpoccunrosep. buosnornueckuii CMbICI U 3HAYEHHUE ME03a

['ameToreHes — mporecc 00pa30BaHHS IMOJIOBBIX KJIETOK Y >KMBOTHBIX. [10JIOBBIE KeJe3bl:
CEMEHHUKHU U ssmuHUKH. OOpa3oBaHUE M PA3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30u I,
AUIEKTIETKa) — crnepMaroreHe3 © ooreHe3. (OCOOEHHOCTHM CTPOCHHUS SIMIEKIETOK U

criepmato3onioB. OmionorBoperue. [lapreHorenes

5.5

6.1

WuauBunyansHOe pa3BuTHE (OHTOTeHE3). DMOPHOHAIBEHOE Pa3BUTHE (IMOpPHOTEeHE3). DTarlbl
SMOPHOHANBHOTO Ppa3BUTHS Yy IIO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHHE, TacTpyJIsIHs,
opranoreHe3. IloctamOpuoHanbHOE pa3BUTHE. THIBI MOCTIMOPHOHATIBHOTO PA3BUTHS:
npsMoe, HempsiMoe (JIMYMHOYHOE). BimsHue cpenbl Ha pa3BUTHE OPTraHU3MOB; (PAKTOPEI,
CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIEC YPOJICTBA.

Poct u pasButHe pactenHuii. OHTOreHe3 IIBETKOBOTO PACTEHHS: CTPOCHHE CEMEHHM, CTaJuH

Pa3BUTHA
HaCJ'Ie,I[CTBeHHOCTL W UIBMCHYNBOCTb OPIraHNU3MOB

[Ipeamer u 3amaunm reHeTuku. Mcropust pa3BUTHA TeHETUKH. Bkiaa poccHilcKux u
3apyOexHBIX YYEHBIX B pa3BUTHE TE€HETUKU. METOAbl TeHETHKH (THOPUI0TIOTHYECKUA,
LUTOTEHETUUECKUH, MOJIEKYJISIPHO-TeHEeTHYeCKHil). (OCHOBHBIE T€HETHUYECKHE IOHATHUS.

I'eneTmueckas CUMBOJIMKA, UCIIOJIb3yEMasd B CXEMax CerH_II/IBaHI/Iﬁ

6.2

6.3

3aKOHOMEPHOCTH  HAcJIeJJOBaHMsI ~ IPU3HAKOB,  ycTaHOBJIEeHHble [.  Menzaenem.
MonoruOpuiHoe CKpemuBaHue. 3aKkoH eAMHOOOpa3us TUOPUIOB TEPBOTO IMOKOJICHUS.
[TpaBuiio MOMUHHpPOBaHUS. 3aKOH pacHIeIIeHUs MpU3HaKoB. [HMMoTe3a YHCTOTHI TaMer.
[TosnHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpupHoe  CKpemuBaHHE. 3aKOH  HE3aBHCHMOTO  HACIIEOBAaHUS  TPU3HAKOB.
[{uToreHeTHYeCKHe OCHOBBI JUTUOPHUIHOTO CKPEIIMBaHUsA. AHAIH3UPYIOIIEe CKPEIUBaHUE.

Hcnons3oBanne AHAJIU3UPYIOIICTO CKPCIIUBAHUS IJIA OIIPEACIICHUS I'CHOTHUIIA ocobu

CI.[GHJ'IGHHO@ HaACJICOJOBAHUEC  IIPHU3HAKOB. Pabora T. MopraHa mo COCIJICHHOMY

HaCJICJOBAHHUIO T CHOB. HapymeHHe COCIUICHHA TICHOB B PE3YyJIbTAaTC KPOCCHHIOBCPA.




XpOMOCOMHaH TCOPHA HACICACTBCHHOCTH. I'enernueckne KapThlI.
I'emeTnka momna. XpOMOCOMHOG OIpCACIICHUC I10J1a. AYTOCOMBI H II0JIOBBIC XPOMOCOMEI.
T'omorameTHbIe U TeTCPOraMCTHBIC OPraHU3MBI. HaCJIe,Z[OBaHI/Ie IMPHU3HAKOB, CHCIIJICHHBIX C

IIOJIOM

6.4

6.5

6.6

7.1

N3meHunBOCTh. BHbl N3MEHUMBOCTH: HEHACIEACTBEHHAs U HACleACTBEHHas. Poiib cpenbl B
HEHACJIEICTBEHHON HM3MEHYMBOCTH. XapakTepUCTHKA MOAM(DUKALMOHHOW H3MEHYHBOCTH.
BapuanuoHHsIii psa u BapuanuoHHas kpusas. Hopma peakuun npusHaka. KonmmdyecTBeHHbIE
U KayeCTBEHHbIE NpPHU3HAKM H UX HopMa peakuuu. CBoilcTBa MoIu(pUKAIMOHHON

U3MCHYHUBOCTHU

HaCJIe,Z[CTBeHHaSI, Wi TCHOTHUIIMYECKAasA, HU3MCHYHNBOCTS. KoMOuHaTBHAs WM3MEHYHUBOCTD.
Meiio3 W TONOBOW MpolecC — OCHOBa KOMOWHATHMBHOM W3MEHYMBOCTH. MyTaroHHas
u3MeHunBocTh. Kilaccudukanus Myrauuii: reHHble XpOMOCOMHBbIE, TeéHOMHble. YacTora u
OpUYMHBL  MyTauuid. MyrareHHsle  (GakTopbsl. 3aKOH TOMOJOTMYECKHMX psS0OB B

HacliencTBeHHon niMenunsoct H.M. BaBuioBa

I'enetuka wuyenoBeka. Kapuotun denoBexka. OCHOBHBIE METOJIbl TEHETHKH 4YeEJIOBEKa:
TeHEAIOTUICCKUH, ONHM3HEIOBBIN, NUTOTEHETHYCCKHA, OMOXMMHYECKHUN, MOJCKYISIPHO-
reHetudyeckuii. CoBpeMEHHOE OmNpe/eNieHne TeHOTHUIIA: TOJHOTE€HOMHOE CEKBEHHPOBAHUE,
T€HOTHITMPOBaHKE, B TOM uucie ¢ nomomrsto [11[P-ananu3a. HacneacTennbsie 3a0oneBaHus
YeJoBeKa: TeHHbIE Oo0Jie3HH, OOJE3HM ¢ HACJICACTBEHHON IPEapacioyioKEHHOCTHIO,
XpoMocoMHBIe 00s1e3HU. CoOMaTHYeCKHe W TeHEepaTHBHBIE MyTaluu. [IpuHIMIBI 370pOBOTO
oOpa3a JKHU3HH, JUArHOCTHKH, MPO(QUIAKTUKH U JICUCHHSI TeHETHUECKUX OoJie3Hel. Menuko-
FeHETUYECKOE KOHCYJIbTHUPOBaHUE. 3HAUECHNE MEIUIIMHCKON T€HETUKHU B MPEAOTBPAIICHUN U

JICUEHUHN IT'eHETUUECKHUX 3a00JIeBaHM YeI0BEKa
CGJ'IGKI_II/IH OpraHU3MOB. OCHOBBI OMOTEXHOJIOTUU

Cenexuusi Kak Hayka W TIpoIEcC. 3apoKICHUE CEJICKIMH U JoMecTukainus. Ydyenue H.M.
BaBuioBa o meHTpax MPOMCXOXKACHHS M MHOr000pasus KyJIbTYpHBIX pacTeHui. LleHTpsl

MPOUCXOKACHUA TOMAIIHUX )KUBOTHBIX. COpT, nopoaa, miraMm

7.2

CoBpeMeHHbIE METOJbl CeNIeKIIMU. MaccoBbIi U HHAMBUAYAJIbHBI OTOOpPHI B CEIEKIIMHU
pacTeHUM W KUBOTHBIX. OIlIEHKa »JKcTepbepa. bBIM3KOPOACTBEHHOE CKpEIIMBaHUE —
uHOpuauHT. Yncras nuaus. CKpellMBaHue YUCThIX TUHUM. ['eTepo3uc, unu rubpuaHas cuna.
HeponctBenHoe ckpermmBanue — ayrOpunuur. OTnanéHHas rUOpuan3anus U e€ YCIeXH.
HckyccTBEHHBIM MyTareHe3 U MOJIyYEHUE MOJIMIUIOUIOB. JJOCTHIKEHUST CEIEKIMU PACTEHU,

JKUBOTHBIX U MUKPOOPIraHU3MOB

7.3

buorexHonoruss kak oTpacib TNPOU3BOJACTBA. ['€HHas WHXXEHepus. OTanbl CO3JaHUs
pexomOuHanTtHol JIHK m TpaHcrenHbix opranm3moB. Kierounas wmxeHepus. Kierodnsie
KYJBTYpBI. MuxkpoxkinoHanbHOe pa3MHOKEHHE pacTeHUH. Knonuposanue
BBICOKOTIPOTYKTUBHBIX CEJIHCKOXO3SUCTBEHHBIX OPTraHU3MOB. JKOJOTUYECKUE M ITHUYECKUE

npo6aemsl. [MO — reneTnuecku MOAU(PUINPOBAHHBIE OPTaHU3MBI




11 KITACC

Koa

1.1

IIpoBepsieMblIii YJIeMEHT COEePKAHUS

DBOIIOIIMOHHAA OHOJIOTHS

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuerenbCcTBa dBOMIOIMH. [1ageoHTonornueckue: mociuea0BaTeaIbHOCTD TOSBIIEHUS BUIOB B
MAJICOHTOJIOTUIECKON JIETOMHCH, Tepexonanble (Gopmbel. buoreorpadudeckue: CXOICTBO U
pasauune ¢ayH U GIOpP MATEPUKOB M OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJACTBA M Pa3IHUMs
3M6pI/IOHOB pa3HI>IX BHUJI0B ITO3BOHOYHBIX. CpaBHI/ITeJIBHO-aHaTOMI/IqGCKI/IeI T'OMOJIOTMYHBIC,
aHAJIOTMYHBbIC, PYJAMMEHTapHBIC OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECCKHE:
CXOICTBO MCXAHHN3MOB HACJICACTBCHHOCTU U OCHOBHBIX MeTa6OJII/Iq€CKHX HyT€I>'I y BCEX

OpraHu3MoOB

1.2

OpomtormonHas teopus Y. JlapBuHa. IIpennochbulku BO3HUKHOBEHHUS JIapBHUHHU3MA.
JIBIKyILIIMe CHJIBl 3BOJIIOLMM BHJOB 1O JlapBuHY (M30BITOYHOE pa3sMHOXKEHUE MIpU
OrPaHUYEHHOCTH PECYpPCOB, HEONpPENENEHHAas HM3MEHYMBOCTb, OOppOa 3a CyLIECTBOBAHHE,

€CTECTBEHHBIN 0TOOD)

1.3

1.4

Cunrernueckas teopus »Bomoiud (CTD) u ocHOBHBIE €€ TMONOKEHUS. MUKPOIBOIIOIHUS.

HOHYJ'ISIIII/ISI KaK €AMHUIIa BUJaa U 3BOJIFOIIUHN

JIBmwkyme cuiibl ((pakTopbl) SBOJIONUM BHIOB B TMpHUpoae. MyTalMOHHBIA TpoLecc U
KOMOMHATHBHAs W3MEHUMBOCTh. [lomymnsunoHHble BOJMHBI U Jpeld reHoB. Mzomsuus u
murpanus. EcrecTBeHHBI oTOOp — Hampapisromuili  Qakrop sBomorun.  PopMbl
€CTECTBEHHOT'0 0TOOpA.

[TprucnocoOIeHHOCTh OPraHU3MOB Kak pe3yibTar dBoitonuu. [Ipumeps! npucnocoOiaeHuit y
OpraHu3MoB. ApoMop(03bl U UH0AAANTALUH.

Bun u BugooOpasoBanme. Kpurepunm Buma. OcHOBHBIE (OPMBI  BHI000pa3OBAHMS:

reorpa(bnquKoe, OKOJOTHYCCKOC

1.5

MaKpOSBOJ'IIOI_II/IH. (DOpMLI OBOJIFOIIHUH: (bI/IJ'IeTI/I‘IeCKaH, JUBCPICHTHAsA, KOHBCPICHTHAA,

napaensHas. HeoGpatumMocTs 3BOMIONNN

Bo3uuknoBeHnue n Pa3BUTHC )KU3HU HA 3emie

2.1

JloHay4HbIe TNpPENCTaBICHUS O 3apOXKAECHUHU >KHW3HU. HaydHble rumorte3bl BO3HUKHOBEHHS
KHU3HU Ha 3emJyie: aOMOreHe3 U NaHCHepMus. XUMHUYecKasl 3BOJIIOLHUSA. DKCIEPUMEHTAIbHOE
MOJITBEPXKIEHUE XUMHUUYECKOW 3Bosouuu. HavanmpHble 3Tanbl OHMOJIOrMUYECKON HBOJIOILUM.

I'mnoresa PHK-mupa. IlepBbie kiteTku U ux spomonus. @opmMupoBaHUE OCHOBHBIX TPYIIIT




2.2

JKHUBBIX OpPTaHHU3MOB

PazButue xu3Hu Ha 3emie mo spam u nepuogam. Karapxeit. Apxeiickas U nmporepo3oinckas
apel. Ilaneosoiickas 3pa W e€ mepuoabl: KEMOPHUMCKWN, OPJOBUKCKUN, CHUITYpUHCKHH,
JIEBOHCKMM, KAMEHHOYTOJIbHBINM, IMEpMCKUI. Me3o30lickas 3pa U €€ MEepHObl: TPUACOBBIN,
FOPCKUM, METOBOM.

KaiiHo3oiickass 3pa u €€ Tmepuoapl: NaJeOreHOBbINM, HEOrE€HOBBIM, AHTPOIOTE€HOBBIN.
XapakTepucTuka KiuMaTa M TeoJIOTHYeCKHUX mpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
pPacTUTENLHOTO W XKMBOTHOTO MHpa. ApoMop¢03bl y pacTeHUil W >KUBOTHBIX. [losiBieHue,

PacuBET U BBIMUPAHHUC I'PYIIII )KUBbBIX OPIraHHU3MOB

23
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Cucrema OpPraHu4YCCKOro Mupa KaK OTPaKCHUEC ISBOJIIOIUH. OCHOBHBIE CHCTEMaTHUECKHE

IPYIIIBI OPraHU3MOB

OBOJIIOLIMST  YeJOBeKa. AHTpPOMNOJIOTHS Kak Hayka. Pa3BuTue TpencTaBleHUM O
MPOUCXOXKACHUN YeJoBeka. MeToasl u3yueHusi aHtpomnorene3a. CXoOICTBA U pa3lIuyHs
YeJIoBeKa U )KUBOTHBIX. CHCTEMAaTHUUECKOE MOJI0KEHUE YEIOBEKa.

IBmwxymme cuibl  ((akTopel) aHTpomoreHesa. HacmencTtBeHHas HM3MEHYHBOCTH U
€CTeCTBeHHBI 0TOOp. OOIIeCTBEHHBI 00pa3 »KW3HU, W3TOTOBICHHE OPYIUd Tpyna,

MBIIIJICHUEC, PCYb

2.5

OCHOBHBIE CTaauU W BETBU DJBOJIIOIMU 4YEJIOBEKA: ABCTPATIONUTEKH, YEIOBEK YMEIbIi,
Uenoek mnpsMmoxoasumi, YenoBek HeaHnepranbckuid, YenoBek pa3zymubiid. Haxonku
WCKOMIAEMBIX OCTaHKOB, BpEMsSI CYIIECTBOBAaHHS, O0JAaCTh pPACIPOCTpaHECHHS, OOBEM

T'OJJOBHOI'O MO3Tra, O6p33 JKHU3HU, OpyauAa

2.6

3.1

3.2

Yenoseueckne packl. OCHOBHBIE OOJBIIME pachl: €BpPOMEOUAHAs (€Bpa3uiicKas), HEerpo-
aBcTpasionjHas (dKBaTOpUaidbHAasA), MOHTOJOHIHAS (a3uWaTCKO-aMepUKaHCKas). YepTsl
MPUCTIOCOOJIEHHOCTH TPEACTaBUTEIeH YelOBEYeCKMX pac K YCIOBHSIM CYIIECTBOBaHUS.

EnunctBo uenoBeueckux pac. Kputuka pacuzma
Opranu3Msbl 1 OKpyXKaroias cpeia

DKoJorus Kak Hayka. 3aJa4 ¥ pa3/elibl SKOJIOTHU. MeTobl 9KOIOTHYECKUX UCCIIET0BaHHMN.
Okonornyeckoe MupoBo33peHue. Cpeapl 0oOMTaHMS OPraHU3MOB: BOJHAs, HAa3eMHO-

BO3ylIHAasA, MIOYBCHHAs, BHYTPUOPraHU3MCHHAA

Okonoruveckue (akropel. Knaccudukarus skomorndeckux (HakToOpoB: aOMOTHYECKUE,

OMOTHYECKHE U AHTPOIIOTCHHBIC. ZIGFICTBH@ OKOJIOTHYCCKHX (baKTOpOB Ha OpraHru3Mbl

3.3

3.4

AbOunornueckue  (GakTOpel:  CBET,  TEMIlepaTypa,  BIaKHOCTh.  DoTOmepuoau3M.
[IpucnocoOneHust opraHu3MoB K JeHCTBUIO abuoTHdeckux (QakTopoB. buonmornyeckue

PUTMBI

buotnueckue akropsl. Buapl OMOTHYECKHX B3aUMOCHCTBUN: KOHKYPEHIIUS, XUIITHUIECTBO,




3.5

4.1

MapasuTU3M, MyTyaJu3M, KOMMEHCAIN3M (HaxJIeOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIIN3M,
HeifTpann3M. 3HaueHHe OMOTHYECKHX B3aMMOAEHCTBHM AJIS CYLIECTBOBAHUS OPraHHU3MOB B

MIPUPOIHBIX COOOIIECTBAX

DKOJIOTUYECKHE XAPAKTCPUCTHUKU  TTOIMYJISAIWH. OcHOBHBIE  ITOKa3aTEIU MOMyJIAIUN:
YUCJICHHOCTb, INNIOTHOCTb, POXIACMOCTb, CMCPTHOCTL, IIPHUPOCT, MHUI'PALUA. ZII/IHaMI/IKa

YUCICHHOCTHU HOHYJISIIII/II/I nu eé peryn;nm;l
Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

Coo0riecTBO opranu3mMoB — Ouo1eH03. CTPYKTyphl OMOIICHO3a: BHIOBAs, IPOCTPAHCTBEHHAS,

Tpoduyeckas (rumieBas). Bunbl-nomuaanTel. CBsi3u B OHOIIEHO3€

4.2

Okonornyeckue cucreMbl (3kocuctemsl). IloHsTHE 00 »3KOcHcTEME U OHOreolneHose.
OYHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOJIYLEHTbI, KOHCYMEHTBI, PEIyLICHTHI.
KpyroBopot BellecTB U MOTOK 3HEPrHM B 3KocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU
skocucTteMbl. [lumeBbie menu u ceru. OCHOBHBIE IOKAa3aTeNIM SKOCUCTEMBI: OHoOMacca,
MPOYKIMS. DKOJIOTMYECKHE MUpPaAMUABL: MPOIYKIMH, YHUCIEHHOCTH, Onomacchl. CBoOMCTBa

OKOCHCTECM: YCTOP'I‘IHBOCTB, caMOoperyjinus, pa3BuTHC. CYKI_IGCCI/ISI

4.3

4.4

4.5

[IpupoaHble SKOCHUCTEMBI. DKOCHCTEMBI 03€p U peK. OIKOCHCTeMa XBOWHOTO WIIH
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE JKOCHCTEMBL. ATPOIKOCUCTEMBI. YpOoskocucTeMbl. buonornueckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak (aktop ycroiumBocTH 3KocucTteM. CoxpaHeHHe OHOJIOTHMYECKOTO

pa3zHooOpa3us Ha 3emiie

VYuenue B.U. Bepuajackoro o 6uocdepe. I'pannnbl, coctaB u cTpykTypa 6mocdepsl. XKusoe
BemectBO W ero (yHkmuu. OcoOeHHOCTH OHocdepbl Kak TI0O0ATbHOW HSKOCHCTEMBI.
JluHamMu4eckoe paBHOBecHMe M oOparHasi cBs3b B Ouocdepe. KpyroBopoTsl BemiectB u
OMOTreOXMMHYECKHE IHMKJIBI JJIEMEHTOB (yryiepoja, a3oTa). 30HaIbHOCTh Omocdepsl.

OcHOBHbIE OMOMBI CYIIN

YenoseuecTBo B Onochepe 3emum. AHTpornoreHHbIe w3MeHeHUsT B Onochepe. [mobanpHbIC
IKOJIOTUYECKUE TIPOOIEMBI.
OcHoBa paloOHAJIbHOIO YHPAaBJICHUA HNPUPOAHBIMU peCypCaMU U HX HCIOJbB30BaHUC.

JlocTuxkeHust OMOJIOTUN U OXpaHa IPUPO/IbI
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