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MHNOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke nmporpamMmbl M0 OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIsSl OTIPEeNICHUs TTOIX0/10B
K (OpPMHPOBAHUIO COAEpKaHUS ydeOHOro mnpeamera «buomorus» CcOCTaBUIN: KOHIIETITYaJbHbBIE
nonoxenuss PI'OC COO o B3anMOOOYCIIOBIEHHOCTH IICJICH, COACpP)KAHUSA, PE3yIbTATOB OOyUCHHS
TpeOOBaHUI K YpPOBHIO IOATOTOBKH BBIITYCKHUKOB, IMOJIOKEHHs 00 OOMMX LeNIX M HPUHIHIAX,
XapaKTEepU3yIOUINX COBPEMEHHOE COCTOSIHHE CHCTEMBI cpelHero obmero oOpasoBanus B Poccuiickoit
Deneparun, a TaKXkKe MOJIOKEHUS O crerduke ONoIoruy, e€ 3HaYeHUH B IO3HAHUU JKUBOM MPUPOJIBI U
o0ecrieyeHUr CyIIEeCTBOBAaHUS 4enoBedueckoro oobmecTBa. CorjiacHO Ha3BAHHBIM — IOJIOKEHUSM,
OTIpeieNIeHbl OCHOBHBIE (DYHKILIMHU MPOTPaMMBbI IO OMOJIOTUH U €€ CTPYKTypa.

[Iporpamma 1o Owosornu naéT TMPEACTABICHHE O IeNsAx, o0 oOmel crpaTeruu OO0ydeHWs,
BOCIIUTAHMUSI U Pa3BUTH OOydalONIMXCs CpelacTBamMu y4yeOHoro mpeamera «buomorus», ompenensier
o0s13aTeNbHOE TPEJAMETHOE COJEpXKaHUe, €ro CTPYKTYpy, pacIlpeleieHHe M0 paslielaM U TeMa,
PEKOMEHAYEMYIO TOCIIEI0BATENIbHOCTh U3YyUeHHUs Y4eOHOro MaTepuaia ¢ yYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBfA3€H, JOTMKM 00pa3oBaTelIbHOrO IMpoliecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaronuxcs.

B nporpamme nmo OuosioTMH TakKe YUMTHIBAIOTCS TPeOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTarnpeIMETHBIM U MPEeIMETHBIM pe3yibTaTtaM o0yueHHs B (OPMUPOBAHUHN OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENIbHON  JESATeIbHOCTH/YUeOHbIX JEHCTBUII OOydYaloluxcsi MO OCBOGHHMIO COJEp>KaHus
OMOJIOTHYECKOTO 00pa30BaHMUS.

B mporpamme mo Owmomormm (10-11 kmaccel, 0a30BbIii ypOBEHb) pEaTM30BaH MPHHIIUI
MIPEEMCTBEHHOCTH B U3yUeHHH OHOJIOTHH, Oaroapsi 4eMy B HEll MpocMaTpUBAETCs HANPABICHHOCTh Ha
pa3BUTHE 3HAHMI, CBSI3aHHBIX C (POPMHUPOBAHHEM €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS, LIEHHOCTHBIX
OpPHEHTAIMH JINYHOCTH, SKOJIOTMYECKOTO MBIIUICHUS, TPEACTABICHUN O 30pOBOM 00pas3e XKU3HU H
OCpEe)KHBIM OTHOIIIGHHEM K OKpYyXKarIler mnpupoaHon cpene. Ilostomy Hapsay ¢ H3ydeHHEM
00111€0M0TOTUYEeCKIX TEOPH, a TAK)KE 3HAHUI O CTPOGHUM KMBBIX CHCTEM PAa3HOTO PaHTa M CYIIHOCTU
OCHOBHBIX TMPOTEKAIOUIMX B HHUX MPOLECCOB B MpOorpaMMe IO OHOJOTHMH YAENEHO BHHUMaHUE
WCIOJIb30BAHUIO MOTYYCHHBIX 3HAHUHN B MOBCEAHEBHOMN KU3HU ISl pEUICHUsI PUKIAIHBIX 33724, B TOM
grcne:  NpoQUIAKTHKH  HACIEICTBEHHBIX  3a00JICBaHWI  YEIOBEKa,  MEIUKO-TeHETHYECKOTO
KOHCYJIbTUPOBaHHUs, OOOCHOBAHMSI DKOJOTHYECKH I€IeCO00pa3HOro TIOBEJIEHUS B OKpY’Karomen
IIPUPOJHOM cpele, AaHalIW3a BIMSIHUSA XO3SMCTBEHHOM [EATEIBHOCTH YEJIOBEKAa HAa COCTOSIHUE
MPUPOJHBIX U HMCKYCCTBEHHBIX AKOCHUCTEM. YCHIIEHHE BHUMAHHUS K MPUKIATHONW HaANpaBIEHHOCTH
yueOHoro mpenmeTa «bBHONOTHS» TNPOJUKTOBAHO HEOOXOAWMOCTHIO OOECIICYCHHS YCIOBHH IS
pelleHus OAHOW U3 aKTyalbHBIX 33/ay IIKOJBHOTO OWOJIOTMYECKOTO OOpa3oBaHMs, KOTOpas
npeanoiaraetT (GOpMHpPOBaHHE Yy OOYYAIOIIUXCS CIIOCOOHOCTH aJalTHPOBAaThCS K HM3MEHEHUSM
JTUHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOT'O MUPA.

buonoruss Ha ypoBHe cpenHero oOmero oOpa3oBaHUS 3aHUMaeT BakHoe Mecto. OHa
obecrnieunBaeT (OpMUPOBaHHE y 0OYUAIOIINUXCS MPEACTABICHUI 0 HAYYHON KapTUHE MHpPA, pacIIUpsieT
n 0000mIaeT 3HaHUSA O KHUBOW MPHUPOJE, €€ OTIMIUTEIBHBIX NMPU3HAKAX — YPOBHEBON OpraHW3aludl U
SBOJIIOIIMM, CO3MAET YCIOBUS JUIs: TIO3HAHHMSI 3aKOHOB KUBOM TPUPOIBI, (OPMHUPOBAHUS
(YHKIIMOHATTLHON TPAaMOTHOCTH, HAaBBIKOB 37I0POBOTO M 0€30MacHOTO 00pa3a >KMW3HH, SKOJOTHYECKOTO
MBIIIIJICHHS], [IGHHOCTHOTO OTHOIIICHUS K dKUBOU MPUPOJE U YETIOBEKY .

Bonbmioe 3HaueHWe OMONIOTHS MMEET TaKKe JJISl PEIICHHS BOCIUTATEIBHBIX M Pa3BHUBAIOIINX
3ama4  cpegHero oOmiero oOpa3oBaHMs, CcoIUaNIM3alMu oOywaromuxcs. M3ydenwe Ouonoruu
oOecrieunBaeT  ycIOBUS s (OPMUPOBAHHMA  HMHTEIUICKTYAIbHBIX, KOMMYHHUKAI[HOHHBIX H
MH(OPMALIMOHHBIX HABBIKOB, JCTETUYECKOW KYJIBTYpbI, CIOCOOCTBYET HHTETPAllMd OHOJIOTHYECKHX
3HaHUH C TIPEACTABICHUSAMH W3 APYTUX YYEOHBIX IPEIMETOB, B YAacCTHOCTH, (HU3WUKH, XUMHUU U
reorpadun. Ha3zaHHble MOJIOKEHUS O TMpeIHAa3HAuYeHUU y4eOHOro mpeamera «bHomorus» cocTaBUId
OCHOBY JUISI OIpPENENICHUS TMOIXOAOB K OTOOPY ¥ CTPYKTYPHPOBAaHHUIO €ro  COJAEp)KaHus,
MIPEICTaBJICHHOTO B IPOrpaMMe Mo OUOJIOTHH.

Otb6op coxepxkanmsi ydeOHOTO Tpeamera «buosorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUH KyJIbTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBHH C KOTOPHIM O0YyYaloIIrecs JOKHBI OCBOUTh



3HaHUS W YMEHUS, 3HAUMMBIe Ui (OpMHUpOBaHUS OOIIEH KyJIbTYpbl, ONpEACISAIONINE aJeKBATHOE
MOBE/ICHHUE YeJIOBEeKa B OKPY’Kalollell MPUPOAHON cpelie, BOCTpeOOBaHHBIE B MOBCETHEBHOM >KU3HU U
MPAKTUYECKON JnesaTenpbHOCTH. (Ocoboe MecTo B JITOW CHCTeME 3HAaHWM 3aHUMAaOT JJIEMEHTHI
COJIEpXKaHUs, KOTOpBIC CIy)KaT OCHOBOW il (popMUpOBaHUSI TPEACTaBICHUH O COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTUHE MHpAa M IICHHOCTHBIX OPUEHTALUSAX JIMYHOCTH, CIIOCOOCTBYIOIIUX
TyMaHHU3alui OMOJIOTHYECKOTO 00Opa30BaHMUS.

CTpyKTypupOBaHHE COJAEp)KaHUS ydyeOHOrO MaTepuaja B HporpaMMme 10  OHOJIOTHUH
OCYIIECTBJIEHO C Y4ETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIIMYUTENBHBIX OCOOCHHOCTSX >KUBOM
NPUPOJIBI, O €€ YPOBHEBOW OpPraHU3aIlMM U SBOJIIOLMHU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHOTO
npenMera «buonorus» BBIIENEHBI CIENYIONIME COJep)KaTesbHble JUHMM: «buojorusi kak Hayka.
Metoabl HayuyHOro mo3HaHus», «Kierka kak Owuonormyeckas cucremay, «OpraHusm Kak
Ouosnorudeckas cucreMay», «CucremMa M MHOrooOpasve OpraHH4ecKoro Mupa», «IBOJIOLHUS >KUBOM
IPUPOIBD, « IKOCUCTEMBI U IPUCYIIIE UM 3aKOHOMEPHOCTHY.

Henr wu3yuenus yueOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJaJCHHE
00yYaromuMuUCs 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIILHOW OpraHM3allid JKMBBIX CHUCTEM pa3HOTO
paHra u mpuoOpeTeHre yMEHHUIl MCIONb30BaTh 3TH 3HAHUS AJIS TPAMOTHBIX ACHCTBHI B OTHOIICHHH
00BEKTOB >KMBOI MPHUPOJIBI U PEIICHUS PA3IHUHBIX )KU3HEHHBIX POOIEM.

JoctuxeHne 1enu u3ydeHus yuyeOHoro nmnpeamera «buonorus» Ha 06a30BOM YpPOBHE
o0ecreunBaeTcsl pelIeHuEeM CIeIyIONX 3a/1a4:

OCBOEHHE O0yYaromMMHCS CUCTEMbl 3HAHMM O OMOJIOIMYECKHUX TEOpHUSAX, YUEHUSX, 3aKOHaX,
3aKOHOMEPHOCTSX, THIIOTE3aX, MpaBUiIaX, CIyXaluX OCHOBOH uid ()OPMHPOBAHHUS NMPEACTABICHUI O
€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAy4YyHOro MO3HAHMs, CTPOCHHH, MHOrooOpazuu M
0COOEHHOCTSIX JKMBBIX CHCTEM pa3HOTO YpPOBHS OpPraHM3ALMHU, BBIIAIOUIMXCS OTKPBITHAX H
COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

¢dopmupoBaHue y OOyYarOIUXCsS TO3HABATENbHBIX, HWHTEJUIEKTYyaJbHBIX U  TBOPYECKHX
CIIOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O MyTSIX Pa3BUTHUSA B OMOJIOTUU HAyYHBIX B3IJIAJIOB, UACH U
MOJIXO0JIOB K M3yYEHHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIuy;

CTaHOBJICHHE Yy OOydYaromuxcs oOmel KyJIbTypbl, (YHKIHOHAJIFHOW TPaMOTHOCTH, Pa3BUTHE
YMEHHH OOBSICHATH M OLIEHUBATH SBIICHUS OKPYIKAIOIIETO MUPA KUBOM MPHUPOIBI HA OCHOBAaHUU 3HAHUHN
1 OIIBITA, MTOJTyYEHHBIX MIPU U3yUEHUH OHOJIOTHH;

(dbopMupoBaHue y oOydaromuxcsi YMEHUH WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTUYECKUX 3HAHUH B
MPAKTUYECKON JIEATENBHOCTH YEJOBEKa, pPAa3BUTUM COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHH |
arpoOMOTEXHOIOTUI;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOXKHOCTH TIO3HAHMS UYEIOBEKOM JKUBOW  MPHUPOJIBL,
HE0OXOIUMOCTH OEPeKHOTO OTHOILIEHUS K HEH, COONIONEHUs STHYECKMX HOPM TpHU IPOBEIECHUU
OMOJIOTUYECKHUX HCCIIEIOBAHUM;

OCO3HAHHE IICHHOCTH OWOJIOTMYECKUX 3HAHHWM JUIsi TOBBIIICHUS YPOBHS OSKOJOTHYECKON
KYJBTYPBL, 7151 JOPMHUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

MPUMEHEHHE TPUOOPETEHHBIX 3HAHMM W YMEHUH B TOBCEAHEBHOW JKU3HU [UIsI OLIEHKH
MOCTICICTBUI CBOEH IESATEIBHOCTH IO OTHOIICHHIO K OKPY)KAIOIIEH cpene, COOCTBEHHOMY 3/I0POBBIO,
000CHOBaHUE U cOOMI0IeHNEe Mep MPoPUIaKTUKK 3a00JIeBaHUN.

B cucreme cpennero ooOmero ooOpaszoBaHusi «buonorus», mzydaemas Ha 0a30BOM YpPOBHE,
SBISETCA O0s3aTelIbHBIM YUYEOHBIM MPEAMETOM, BXOJAIIUM B COCTaB MpeIMeTHOW objactu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

Jisa u3ydeHus Ouonoruu Ha 0a30BOM YPOBHE CpeJHEro oOmero oOpa3oBaHUs OTBOAUTCS 68
yacoB: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 kitacce — 34 yaca (1 gac B Hezelnio).



COJAEPKXAHUE OBYYEHUA
10 KJIACC

Tewma 1. buonorus kak Hayka

buonorus kak Hayka. CBsi3b OHOJIOTMU C OOIIECTBEHHBIMHU, TEXHUYECKUMU H JIPYTHMHU
€CTEeCTBCHHBIMU HaykaMu, Quiocopuel, 5TUKOW, ICTETHKONW u mnpaBoMm. Ponbp Ouosoruu B
(hopMUpOBaHUM COBPEMEHHOI HayYHON KapTHHBI Mupa. CuctemMa OMOIIOTUYECKUX HaYyK.

Metonpl TO3HAHUSA >KUBOM MpPHUPOAbI (HAOMIOJEHHE, 3KCIEPUMEHT, OIHCAaHUE, H3MEpEHHE,
knaccuduKalys, MoJIeIUpOBaHUE, CTATUCTHUYECKas 00paboTKa JaHHBIX).

JdemoHncTpaumnu:

IToprpetsr: Y. lapsun, I'. Mennens, H. K. Konsuos, /Ix. Yorcon u ®@. Kpuxk.

Tabmuier u cxembl: «MeTOo bl TIO3HAHUS KUBOW IPUPOIBI.

JlabopaTopHble U NpaKkTHYeCKHEe PadOThI:

IIpakTnueckas padora Ne 1. «Mcnonb3oBaHue pas3iIWYHBIX METOJOB IPU H3YYEHHUH
OHOJIOTHYECKUX O0BHEKTOBY.

Tema 2. /KuBble cucTeMbl M MX OPraHU3AIUA

Kusble cucteMbl (0MOCHCTEMBI) KaK MpeAMeT u3ydeHus: Ouonoruu. OTINYUE KUBBIX CUCTEM OT
HEOPraHWYECKON TPUPOIBI.

CpoiicTBa OMOCHCTEM M MX pa3HOOOpa3ue. YPOBHHU OpraHU3allMUd OHOCHUCTEM: MOJIEKYJSIPHBIMH,

KJICTOYHEBIH, TKAHEBBIH, OpraHU3MEHHBIH, MOMYJISALIMOHHO-BUAOBOI, 3KOCUCTECMHBIN
(6buoreoneHOoTHYECKUIT ), OHOCHEPHBIH.
JdemoHcTpaumnu:

Taoaunbl U cxembl: «OCHOBHBIE TPU3HAKH KU3HW», « Y POBHU OPTaHU3AIUN KUBOU MPHUPOIBI».
O6opynoBanwue: Mmoaens Moiekybl JJHK.
Tema 3. XumMu4ecKkHii cocTaB U CTPOCHHE KJICTKH

XUMHYECKUN COCTaB KIETKH. XUMUYECKUE AIEMEHTBI: MAKPOJIEMEHTBI, MUKPO3JIEMEHThL. Boa
Y MUHEpaJbHbIE BEIIECTBA.

@OyHKIUN BOABI 1 MUHEPAJIbHBIX BEIECTB B KieTke. [lonaepkanne ocMOTHYECKOro OanaHca.

benku. CoctaB m cTpoeHue O€IKOB. AMHUHOKHCIOTHI — MOHOMEphI OenkoB. HezameHumbie u
3aMEHUMBIE AMUHOKHCIOTBL. AMMHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOH MOJIEKYJIbI
(mepBUYHas, BTOpUYHAs, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBONCTBA OEIKOB.
Bbuonornueckue pyHKIUN OEIKOB.

®depmeHThl — Ouosiormdeckue KatanmszaTopbl. CTpoeHuwe ¢epMeHTa: aKTHUBHBIM IIEHTD,
cyoctpatHas crneuudpuunocts. Kopepmentsl. Buramunbl. OTnnuns ¢GepMEHTOB OT HEOPraHMYECKUX
KaTaJIn3aTOPOB.

VYrneBoasl: MoOHOcaxapuabl (TIIOKO3a, pubo3a M Je30KcHpub03a), aucaxapuabl (caxaposa,
JIAKTO3a) W TOJIUCcaxapuabl (Kpaxmal, TIMKOTEH, 11eJUTi0I03a). bruomornueckue ¢GyHKIUN yTIIEBOIOB.

Jlunuapsl: Tpuriuuepuasl, dochonunuabl, crepouabl. ['mapodunabHO-ruaApOoPOOHBIE CBONCTBA.
buonornueckue ¢ynkuun nunuaoB. CpaBHEHHE YTIJIEBOAOB, OEIKOB M JIMMHMIOB KaK HCTOYHUKOB
SHEPTUH.

Hyxkneunosbie kucinorel: JIHK u PHK. Hykineornapl — MOHOMEpBl HYKJIEHHOBBIX KHCIIOT.
Crpoenue u pynkuuu JJTHK. Crpoenue u ¢pynkuuu PHK. Bunst PHK. AT®: ctpoenue u pyHKIHH.

[utonorust — Hayka o kjieTke. Kiierounas Teopus — mpuMep B3aUMOJICHCTBUS HCH U (PaKTOB B
Hay4HOM MO3HAaHUU. MeTo/bl U3yUeHUs KIETKH.

Knerka kak menoctHast xuBas cuctema. OOIIMe NpPU3HAKM KIETOK: 3aMKHYyTas Hapy)KHas
MeMmOpana, mosekyisl JJHK kak reHeTnueckuit anmnapar, cuctemMa cuHTe3a Oernka.



Tunel  KJIETOK:  dyKapuoTHUecKas MW  mpokapuoTudeckas. (OCOOCHHOCTH  CTpOEHHUs
npokapuoTuueckoil kietku. Kierounas crenka Oakrepuif. CTpoeHHME SyKapHOTHYECKOW KIETKU.
OCHOBHBIE OTINYHNS PACTUTEIBHOMN, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHAs CTEHKA, TJIUKOKAIUKC, WX (YHKIHH.
[lna3matnveckas wmemOpana, e€ cBoiictBa u (QyHkuumu. LlurommasmMa w  e€  OpraHoWIbL
OnnomeMOpannbie opranouabl kietku: OIIC, ammapat [ombmxu, nuzocomsl. [lomyaBTOHOMHBIE
OpraHOMWbl KJETKU: MHUTOXOHIPHUH, IacTuabl. [IpoucxoxaeHne MHUTOXOHAPUNA W TUIacTUI. Bumsl
wiactun. HemMeMOpaHHbIe OpraHOUABI KJIETKU: PUOOCOMBI, KJIETOYHBIN LIEHTpP, [EHTPUOIU, PECHUYKH,
KryTuku. OyHKIIMU OpraHou10B KJIeTKH. BritoueHus.

SAnpo — perynsaropHbeiii neHTp kieTkd. CTpoeHue sampa: siaepHas o00JI0ouKa, KapuoIuia3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcmopT BeIIecTB B KIIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. l1IBann, M. [lnelinen, P. Bupxos, /Ix. Yorcon, ®. Kpuxk, M.
VYunkusnc, P. ®panknun, K. M. bap.

Huarpammbl: «Pacnpenenenre XMMUYECKHX 3JIEMEHTOB B HEKUBOU mpupoje», «Pacnpenenenue
XUMHUYECKHUX DJIEMEHTOB B JKMBOU MPUPOJIE».

Taéauusbl u cxemsl: «llepuonnyeckas Tabauna XUMAYECKUX dJIEMEHTOBY», « CTpOCHHE MOJIEKYJIbI
BOJbI», «brnocunTe3 Oenka», «CtpoeHne Monekyisl Oenka», «CtpoeHue ¢epmenTay, «HykinenHoBbie
kucnotel. JJHK», «Ctpoenne monekynst AT®», «CTtpoeHue sykapuoTHUECKON KIeTku», «CTpoeHue
KUBOTHON KJIETKN», «CTpOoeHHE pacTUTENbHOM KIEeTKN», «CTpOCHHE MPOKAPHOTUYECKOW KIIETKUY,
«CTpoenue spa KIETKI», « YTIEeBOAb, «JIumuab.

O6opyaoBaHue: CBETOBOM MHMKPOCKOM, OOOpyJOBaHWE UIsl TIPOBEICHUS] HAOIIOJACHHM,
W3MEpEeHUil, SKCTIEPUMEHTOB, MUKPOIIPENapaThl PpaCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATBHBIX KIETOK.

JlabopaTopHble M NpaKkTHYeCKHE PAadOThI:

JlaGopaTopnas paGora Ne 1. «M3yueHne KaTalTUTUYECKON aKTUBHOCTU (PEpMEHTOB (Ha MpUMeEpe
aMuUJIa3bl WIK KaTaias3bl)y.

JlabopaTopuasi padora Ne 2. «/3ydyeHue CTpOCHHS KJIETOK PACTEHWH, JKUBOTHBIX U OaKTEpHil
0, MUKPOCKOIIOM Ha TOTOBBIX MUKPOMpENapaTax U X OMUCAHUEY.

Tema 4. ’KusHenesITeJbHOCTh KJIETKH

OOMeH BemiecTB, WIM MeTa0oau3M. AccUMHIALNMS (TUTACTHUYSCKHUH OOMEH) M JUCCUMUJISIINS
(aHEepreTHYecKuii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca MeTadom3Ma. Poiib 3aKOHOB COXpaHEHHMsI
BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOgHBIN U TeTepoTpodHbINA. Ponbk hepMeHTOB B 0OMEHE BEIISCTB U
MPEBPAICHUH SHEPTUU B KIIETKE.

®dotocuntes. CBeToBas U TeMHOBas (a3wl hoTocunTe3a. Peakiuu porocunTesa. IhpexTuBHOCTD
¢dotocunTe3a. 3HaueHne poTocHHTE3a TSl )KU3HU Ha 3emiie. Biusiaue ycinoBuii cpeasl Ha (POTOCHHTE3 U
CHOCOOBI MOBBIMICHUS €r0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTCHU.

XeMocuHTe3. XeMOCHHTE3UPYIOIIe OakTeprn. 3HaUeHHE XEMOCHHTE3a [l )KU3HH Ha 3eMIle.

DHeprerudeckuii oOMeH B kieTke. PaciieruieHune BelIECTB, BBIIEICHHE U aKKyMYJIUPOBaHUE
SHEPTUU B KIETKE. DTarmbl dHepreTudeckoro ooMena. ['nmukonu3. bpoxkenue u ero Buabl. Kucmopoanoe
OKHCJICHWE, WIH KIeTO4Hoe JabeixaHue. OxuciurenbHoe ¢dochopunupoBanue. IPpPEeKTUBHOCTD
JHEPreTHYECKOro 0OMeHa.

Peaknun marpuunoro cuntesa. I'enernueckas undopmarusa u JJHK. Peanuzanus reHeTudeckoit
uHpopManuu B KieTke. [ eHeTnueckui Koa U ero cpoiictBa. Tpanckpunims — MmaTpuunblii cuate3 PHK.
Tpancnsamus — 6uocuHTe3 Oenka. DTtansl TpaHcasnuu. KogupoBanue amMuHOKUCIOT. Ponb prbocom B
O6uocuHTese OenKa.

Hexnerounsie ¢Gopmbl xu3Hu — BUpYChl. Mctopust oTkpeitusi BupycoB (/[. M. MBaHoBckwuit).
OCOOEHHOCTH CTPOCHHUS U KU3HEHHOTO IMKJIA BUpycoB. bakrepuodaru. bonesnu pacteHuid, )KUBOTHBIX
M 4YeJIOBEKa, BBI3bIBaEMble BUpycamu. Bupyc ummyHomeduiuta demoBeka (BHY) — Bo3OymuTenn



CIINda. OOpatHasi TpaHCKpWIIIUS, peBepTaza M wHHTerpasa. I[IpodmiakTuka pacrnpocTpaHeHHS
BUPYCHBIX 3a00JIeBaHUH.

JdemoHncTpaumnu:

[Hoptpetsr: H. K. Konsnos, J. U. UBanosckuii, K. A. Tumupsizes.

Taéauubl 1 cxembl: «Tumel muTanus», «Mertabomuzm», «MHUTOXOHAPUSIY), «DHEPTETUUCCKUN
oOMen», «Xnopormact», «Dotocunres», «Crpoenue JJHK», «Ctpoenue u GyHKIIMOHUPOBAHHUE TeHAY,
«Cunre3 Oenkay, «'eHeTnyeckuii Koy, «Bupycen», «bakrepuodarm», «CTpoeHHE U KUZHESHHBIN UK
Bupyca CIINa, 6akreprodaray, «Pemmukanus JTHK».

Ob6opynoBanue: moaenu-anmukanuu «Y asoenue [JHK u tpanckpunims», «buocunres Oemnka,
«CTtpoenue KieTkn», moaenb cTpykrypsl JJHK.

Tema S. PasMHOKeHMEe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB

Knerounslii muKI, WKW OJKU3HEHHBIM 1HKT kieTku. Hutepdasza u  mwurto3. Ilporeccsr,
nporekawoiue B uaTepdase. Pernmkanus — peakuust matpuyHoro cuHresa JJIHK. Ctpoenue xpoMocom.
XpOMOCOMHBII Ha0Op — KapuOTHM. J(UIIOUIHBINA U TarIONAHBII XPOMOCOMHBIE HAOOPBI. XPOMATHIBL.
[uTonornyeckue OCHOBBI Pa3MHOKEHUS U UHIMBUYaJIbHOTO PAa3BUTHS OPTaHU3MOB.

Henenne knetku — Murto3. Craaun muto3a. IIpouecchl, mpoucxonasiupe Ha pa3HbIX CTaTUAX
MHTO3a. BMOJIOrHYECKUI CMBICT MUATO3A.

[IporpamMmmupyemas rubenb KIeTKH — aromnTo3.

@opMBI pPa3MHOKEHHUSI OPraHU3MOB: OECToNoe W IMoJIoBoe. BuIpl Oecronoro pasMHOKEHUS:
JIeICHHe HaJaBOe, TIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BEreTaTUBHOE
pa3MHOxeHue. MckyccTBeHHOE KJIOHHPOBAHUE OPraHU3MOB, €0 3HAUEHUE JIJISl CEJIEKIINH.

[TonoBoe pa3MHOXKEHHUE, €r0 OTJIIMYHUS OT OECIIONOTO.

Metios. Ctaauu meiiosa. [Iporecchl, mpoucxosinue Ha cTaausx Meito3a. [loBeaeHne xpomocoMm B
Mmeiiose. Kpoccunrosep. buomornueckuii CMbIC U 3HaUYE€HHUE MEH03a.

l'amerorenes — mpouecc oOpa3oBaHMsI MOJIOBBIX KIETOK Y JKMBOTHBIX. I[lOJOBBIE >Kene3bl:
CEeMEHHUKHM U su4yHUKU. OOpazoBaHME W pa3BUTHUE TMOJOBBIX KIETOK — raMeT (CrepMaTo30M/,
ANULEKIIeTKa) — crepMaroreHe3 U oBoreHe3d. OCOOEHHOCTH CTPOCHHUS SIMLIEKICTOK M CIEPMAaTO30HM/I0B.
OmnonotBopenue. [TapreHorenes.

WnpuBuayanbHOe pa3BUTHE (OHTOTEHE3). OMOpHOHANbHOE pa3BUTHE (3MOpHOreHe3). IDTarlbl
SMOpPHUOHAIBHOTO Pa3BUTHUA Yy TO3BOHOYHBIX >KMBOTHBIX: JApPOOJIEHHE, TacTpyJslusi, OpraHoreHes.
[ToctomOproHanbHOE  pa3BUTHE. THNBI MOCTIMOPHUOHATIBHOTO  PA3BUTUSA: MpPSIMOE, HEMpPSIMOe
(mmuuHovHOE). BnmsiHME cpeapl Ha pa3BUTHE OPTraHU3MOB, (DAKTOpPBI, CHOCOOHBIE BBI3HIBATH
BpPOXKIEHHBIE YPOICTBA.

Poct u pasButne pacreHuil. OHTOT€HE3 IBETKOBOI'O PACTEHHS: CTPOCHHE CEMEHHU, CTaauu
pa3BUTHSL.

JdemoHncTpaumnu:

Tabmuuper u cxembl: «DOpMBI pa3MHOXKEHHS OPIraHU3MOB», «J[BOIHOE OIUIOOTBOpPEHUE Y
IIBETKOBBIX pACTCHHI», «BererarmBHOE pa3MHOXEHWE pacTCHMID», «JleneHue KIeTKH OaKTepuii,
«CTpoeHne MOJOBBIX KIETOK», «CTpoeHue xpoMocombly, «Knerounsiit nukmy, «Permmukauus JJHK»,
«Mwutos», «Meiio3y, «IIpsimoe 1 HenpsiMoe pa3BUTHE», «['aMeToreHe3 y MIEKONUTAIOIINUX U YEITOBEKay,
«OCHOBHBIE CTaJIM OHTOTEHE3A.

O6opynoBaHue:  MHUKpPOCKOI,  MHKpompenapaTbl  «CriepMaTo30UIbl  MIIEKOIUTAIOLIETO),
«Sliueknerka miekonuTaromero», «KapuokmHe3 B KJIETKAaX KOpEIIKa JyKa», MAarHUTHas MOJEib-
anmuukanus «Jlenenue knetkny», moaens JJHK, moxens Meradaznoit XpoMOCOMBEI.

JlaGopaTopHble U NpaKkTHYecKHe padoThbi:

JlabopaTopunasi pa6ora Ne 3. «HaOmiomenne MuTo3a B KIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOTPEIapaTaxy.

JlaGopatopnass padora Ne 4. «lI3ydeHwe CTpOEHHA TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax».

Tema 6. HacsieqcTBeHHOCTh H H3MEHYHBOCTH OPraHU3MOB



[Ipenmer u 3amaum renetuxu. Mctopus pa3BuTus TeHETHUKU. Pob muTOIOTUM U SMOPHOJIOTUN B
CTAaHOBJICHUM TE€HETHKHU. Bkiaa poccHiCKUX M 3apyOeKHBIX YUEHBIX B pa3BUTHE T€HETHKU. MeTonbl
TeHETUKU  (THOPUIIONIOTHYECKUN, IIMTOTEHETUYECKHM, MOJEKyIsIpHO-reHeTHYecKui). OCHOBHBIE
TE€HETUYECKUE MOHATHUSA. [ eHeTnuecKkas CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH HacCJIeOBaHMs IPHU3HAKOB, YCTaHOBJIECHHBIe . Menaenem. MoHorubpumHoe
CKpelllMBaHue. 3aKOH eINHO00pa3us THOPUAOB mepBoro mokoneHus. [IpaBuno foMuHUpOBaHUS. 3aKOH
pacuieruieHus mpu3HakoB. ['unoresa unctoTel ramet. [loHOE 1 HEMOJIHOE JOMUHUPOBAHUE.

JurubpuaHoe CKpELIMBaHUE. 3aKkoH HE3aBUCUMOTO HaCJEeI0BAHUS MIPU3HAKOB.
[{utoreHeTHYECKNE OCHOBBI ~ TUTHOPUIHOTO  CKpPEIIMBAaHMS. AHAIM3UPYIOIIEE CKpEIIMBaHUE.
Hcnonb3oBaHre aHAIM3UPYIOMIETO CKPEUIMBAHUS IS ONIpEeIeTICHHS T€HOTUIIA OCOOH.

CueruieHHOe HacnefoBaHue mpu3zHakoB. Pabora T. Moprana mo CrerieHHOMY HaciaedOBaHHUIO
reHoB. HapymieHnue cuensienus TeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTH. [ eHeTHUeCKHEe KapThI.

I'enetnka moma. XpOMOCOMHOE OIpPEACNICHHE I0Ja. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
['omorameTHbIe U reTeporaMeTHbie opranu3Mbl. HacieoBanue npru3HaKkoB, CHEIIICHHBIX C TTOJIOM.

N3meHunBoCTh. BHabl M3MEHUYMBOCTH: HEHACIEACTBEHHAs M HacieAcTBeHHass. Ponb cpenbl B
HEHACNIEJICTBEHHON  HM3MEHYHBOCTH. XapakTepucTika ~ MOIU(PUKANUOHHOW  HM3MCHUYHUBOCTH.
Bapuauvonnsiii psa u BapuanmoHHas kpuas. Hopma peakuum npusHaka. KonumdecTBeHHblE U
KaueCTBEHHBIC TTPU3HAKU U X HOopMa peakiuu. CBOHCTBA MOIU(UKAIIMOHHOW H3MEHYUBOCTH.

HacnencrBenHnasi, WM TeHOTUNMYECKAsl, K3MEHYUBOCTh. KOMOMHATHBHAsT U3MEHUYUBOCTh. Meiio3
W TIOJIOBOM TIPOLIECC — OCHOBA KOMOMHATHMBHOM WM3MEHYMBOCTH. MyTallMOHHAs W3MEHYUBOCTD.
Knaccudukanusa wmyrtanuii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHbIe. YacToTa W TNPUYMHBI MYTAlH.
Myrtarennsie (pakTopbl. 3aKOH TOMOJOTHYECKMX psSJOB B HacleACTBEHHOM u3MeHumBoctu H. W.
Basunoga.

Buesinepnas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka 4yenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOJIbl TE€HETHKM YeEJIOBEKa:
TeHEAIOTUYECKUH, OMM3HEIOBBIN, ITUTOTCHETUYECKUN, OMOXUMHYECKUN, MOJICKYISIPHO-TEHETHICCKHIA.
CoBpeMeHHOE OmpeaeeHue NeHOTUNA: MOJHOI€HOMHOE CEKBEHUPOBAHHME, N€HOTHIMPOBAHHUE, B TOM
yucie ¢ nomonisio ITI[P-ananu3a. HaciencrBennsle 3a001€BaHMs YeIOBEKa: T€HHbIE 00JIE3HH, 00JIE3HU
C HACJIEJCTBEHHOM MPeApacioioKeHHOCThIO, XpOMOCOMHbBIEe 00e3HH. CoMaTHUEeCKHe U TeHEPaTUBHbIE
myTanud. CTBOJIOBBIE KIIeTKU. [IpHHIMIBI 310pOBOTO 00pa3a *KU3HU, AUATHOCTHUKH, MPOPUIAKTHKU U
JICYCHUS TEHETHYECKUX 00JIe3He. MeMKO-TeHeTHYeCKOe KOHCYIbTUPOBAHNE. 3HAUCHNE MEIUIIMHCKOM
TeHETUKH B MPEAOTBPAIICHUH U JICYCHUH TCHETUYECKUX 3a00JICBaHHI YeIIOBEKA.

JdemoHncTpaumnu:

[optpertsl: I'. Menaens, T. Mopran, I'. ne ®@pus, C. C. UerBepuxos, H. B. Tumodeer-Pecosckmit,
H. 1. BaBuios.

Ta6auusbl u cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKUE U €T0 IUTOTEHETHYECKAsi OCHOBAY, «3aKOH
paciieryieHusT ¥ €ero LHUTOTeHEeTHYecKass OCHOBa», «3aKOH YHCTOTHI ramer», «JlurubpuaHoe
CKpELIUBAaHUEY, «uTomoruueckue OCHOBBI TUTUOPUTHOTO CKpELIUBAaHUAY, «Metio3y,
«B3aumonencTBie alIeIbHbIX T€HOBY», «l'€HeTHYeckne KapThl PAaCTEHHUM, JKMBOTHBIX M YEJIOBEKa»,
«I"eHeruka nosnay, «3aKOHOMEPHOCTH HACIIEJOBAHUs, CLEIIJIEHHOTO ¢ ToJIoM», «KaproTuribl yenoBeka u
KHUBOTHBIX», «Buabsl usmeHunBOCTH», «MonudukanronHas U3MEeHUHMBOCTHY, «HacnenoBanue pesyc-
(baktopay, «['eHeTHKa rpynn KpoBu», « MyTallMOHHAS U3MEHUUBOCTHY.

O6opynoBanue:  Moaenu-anmiukauuu  «MoHoruOpuaHoe — ckpemuBanuey, «Hemomnoe
JNOMHUHUpOBaHME», «JlurnbOpumHoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapat «Jlpozoduna» (Hopma, MyTaruu GOpMbI KPBIIEEB U OKPACKHU Tela), repoapuii «I opox
IIOCEBHOMY.

JlaGopaTopHbIe U NpaKTHYeCKHe padoThI:

JlaGopaTtopnas paGora Ne 5. «M3ydenue pe3yabTaToOB MOHOTMOPUIHOTO M AMTHOPHIHOTO
CKpEIIMBAHUA Y IPO30(HITBI HA TOTOBBIX MUKpPOIpENapaTaxy.



JlaGopaTopnass paGora Ne 6. «/3ydyeHne MoAM(PHUKAITMOHHON W3MEHYMBOCTH, ITOCTPOCHHE
BapHALIMOHHOTO psiZia U BapUALIMOHHOW KPUBOIY.

JlaGopaTopHas pa6oTa Ne 7. «AHanMMU3 MyTauuil y Ipo30(HIbl HA TOTOBBIX MUKPOIIPETIapaTax».

IIpakTnyeckas padora Ne 2. «CocTaBieHHEe U aHAJIN3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi opranu3sMoB. OCHOBbI OMOTEXHOJIOTHH

Cenexuusi Kak Hayka M TIpoLEcC. 3apOKICHHE CeNeKIUM U aomecTukanus. Ydyenne H. H.
BaBwiioBa 0 1eHTpax NPOUCXOXKAECHHS U MHOrooOpasusi KyJIbTypHbIX pacTteHui. LleHTpsl
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. COPT, IOpOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CEJIEKIIMU. MacCoBBI U MHAWBUIyalIbHBIM OTOOPHI B CENEKIIUN PACTEHUN
1 KUBOTHBIX. OllEHKa 3KCTepbepa. BiM3KopoicTBeHHOE CKpellMBaHWe — MHOpUAMHT. YucTas JTUHUS.
CkpemunBanue 4yuCThIX JMHUH. ['ereposuc, winu rubpuaHas cuia. HepoicTBeHHOE CKpeluBaHHE —
ayrOpuaunr. OtnanénHas rubpuamzanus v e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 U IOJydYeHHE
MOJIMILIONOB. JIOCTHKEHUSI CETIEKIIMU PACTEHU, )KUBOTHBIX I MUKPOOPTraHU3MOB.

buorexHomorust Kak oOTpacib NPOM3BOACTBA. ['€HHas WH)KEHepHus. OTambl  CO3JaHHUA
pexomOunanTHoil JIHK u TpaHcrenHbix opranunsmoB. Kierounas mHxeHepus. KineTouHsle KyJIbTyphbl.
MuKpoKIOHaIbHOE pa3MHOXXECHHE pacTeHHH. Knonuposanue BBICOKOIIPOyKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOTMYECKHe U 3tudeckue npodiembl. MO — reneruuecku
MOJU(UIIMPOBAHHBIE OPTaHU3MBI.

JdemoHncTpaumnu:

[Hoptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1IBaHOB.

Tabauubl 1 cxembl: kapTa «LleHTpBI TPOUCXOKIEHHUS U MHOTOOOPa3us KyJIbTYPHBIX PAaCTEHUI,
«Iloponbl AOMaIIHUX >KUBOTHBIX», «COpTa KyJIbTYPHBIX pacTeHMit», «OTaanéHHas rudpuausanus»,
«Pabotel akagemuka M. @. HBanosay, «llomumionausy, «O0beKTh OHOTEXHONOTHNY, «KieTodHkle
KyJbTYPBI U KJIOHUPOBaHUE», « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

ObopynoBaHue: MyJSDKHU IIJI0JJOB M KOPHEIUIOAOB TUKUX ()OPM U KYJIBTYPHBIX COPTOB PACTECHHH,
rep6apuii «CesbCKOX035HCTBEHHBIE PACTEHHSD.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

Okckypeuss «OCHOBHBIE METOJbl W JOCTHXKCHMS CEJNEKIMHM pPACTeHWMH U JKUBOTHBIX (Ha
CEJICKLIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIA Y4YacTOK, B TEIUIUMYHOE
XO034HCTBO, JJa0OPATOPUIO arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

COJEP)KAHUE OBYYEHUA
11 KJIACC

Tema 1. DBo/IOMOHHAS OHOJIOTHS.

[IpennocslIku BO3HUKHOBEHHUS SBOJIIOLIMOHHOW TEOpUU. DBOJIOLMOHHAS TEOpUs U €€ MECTO B
Ouosorun. BiusHue 3BOIIOLMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTUX HayK.

CuzerenscTtBa »BOMOLMA. [laeoHTONOrMYECKHE: MOCIEAOBATENBHOCTh IOSBICHUS BHUIOB B
MIAJICOHTOJIOTUYECKOI JieTonucH, nepexofHsle ¢opMbl. buoreorpapuueckne: CXOACTBO M pasivyue
¢bayH u Qpop MaTepuKoOB U OCTPOBOB.

OMOpHOJIOTHUECKUE: CXOACTBA M pa3nuyusi HSMOPHOHOB pAa3HBIX BUAOB TO3BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTHYHBIC, AHAJIOTUYHBIC, PYJUMEHTAPHBIE OPIaHbl, aTaBU3MBbI.
MonexkyasipHO-OMOXMMHUYECKHE:  CXOJACTBO  MEXAaHHU3MOB  HACJIEJICTBEHHOCTH M OCHOBHBIX
MeTa0OIMYECKUX MyTeH Y BCEX OPTaHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanocbulki BO3HUKHOBEHHUS JapBUHM3Ma. JIBHXKyliue
CHJIBl 3BOJIIOLUHM BHJOB 1O JlapBuHY (M30BITOUHOE DPA3MHOXKEHUE INPH OrPaHUMYEHHOCTH PECYPCOB,
Heolpees€HHas U3MEHYMBOCTb, O0pb0a 3a CyIeCTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosmonuu (CTO) u €€ 0OCHOBHBIE MOJIOKEHUS.

Muxkpososmtorus. [Tonynsnus Kak eIuHUIA BUIA U BOJIOLUY.



JBuwxyume cunbl ((akTopsl) 3BOJIOLMU BHUJAOB B Hpupoje. MyTalMOHHBIN mHpolecc Hu
KOMOMHATHBHAs U3MEHYMBOCTb. [loNMy IsAIIIOHHBIE BOIHBI U Apeii( reHoB. M3omsamus nu Murpanus.

EctecTBeHHbIi 0TOOp — Hanpassiomuil GpakTop 3BoIOIH. DPOPMBI €CTECTBEHHOT0 0TOOpA.

[IpucnocoOIeHHOCTh OPraHM3MOB Kak pe3yibTaT 3BOMOUMHU. [Ipumepsl mpucrnocoOIeHund y
OpraHu3MoB. ApoMopd0O3bl ¥ UANOATATI TAIHH.

Bun wu BumooOpazoBanme. Kpurepuum Buma. OcHOBHble GOpMBI  BHI000pa30BaHMUS:
reorpagpuueckoe, IKOJI0OrHYECKOe.

MakposBomrorius.  DPopmbl  HBOJIONUM:  (QHUICTHYECKAsi, IWBEPreHTHAas, KOHBEPIeHTHas,
napaienbHas. HeoOGpaTuMocTh 3BOMIOIHH.

IIponcxoxacHue OT HECHELMAIU3UPOBAHHBIX NpelnkoB. lIporpeccupyromas crenuanu3anms.
AnanTuBHas paguanys.

JdemoHcTpaumnu:

Hoprpersr: K. Jlunneit, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, O. I'ekkens,
@®. Mroep, A. H. Ceeplios.

Tabmuuel u cxemsl: «Pa3BuTHe OpraHMYecKoro mMupa Ha 3emiie», «3apOJbIIU MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «Dopmbel O00prObI 3a cymecTBoBaHUe», «EcTtecTBeHHBIN 0TOODY,
«Muoroobpa3ue copToB pacTeHHi», «MHOrooOpasue TOpOJ  KHUBOTHBIX», «llomymsimmy,
«MyTanMoHHass WU3MEHYUBOCTBHY, «Apomopdose», «Wnnoamanramumy, «OOmas mereHeparus,
«/IBmwxymue cuisl 3Bosouun», «Kapra-cxema mapupyrta myremectBust Y. Jlapsunay, «bopbba 3a
cyuiectBoBaHue», «IIpucrocoOneHHOCTh OpraHu3MoBy, «l'eorpaduueckoe BUI00O0pazoBaHHEY,
«DKOJIOTHYECKOE BUA000Pa30BAHUEY.

O0opynoBaHHe: KOJJIEKIMS HACEKOMBIX € PAa3JIMYHBIMU THUIIAMU OKPACKH, HA0Op MJIOJ0B U CEMSIH,
kosekus «lIpumepsl 3alUTHBIX TPUCTOCOOTIEHUH Y KUBOTHBIX», MOJienb «OCHOBHBIC HAIIPaBIICHUS
HBOJIIOLUIY», 00bEMHAs MOIeNb «CTpOCHHE TOIOBHOTO MO3Ta MMO3BOHOYHBIX).

Bbuoreorpaduyeckast kapra Mupa, KoJuteKus «DopMbl COXPAaHHOCTH MCKOMAEMbIX KHBOTHBIX H
pacreHui», wmoxenp ammukanus «llepekpéct  xpomocom», BiaxkHele mpenaparsl «Pa3Butue
HaceKoMoro», «Pa3zpurtue narymku», MuUkponpenapar «/Ipozodunay (Hopma, MyTauu (OpMbl KPbLIbEB
Y OKPACKH Tena).

JlaGopaTopHble U NpaKTH4YecKHe padoThbi:

Jla6opaTopuas pa6ora Ne 1. «CpaBHeHHE BUIOB IO MOP(POIOTHICCKOMY KPUTCPHIO».

JlabopaTropHnasi padora Ne 2. «Onrcanue MpUCIoCOOJIEHHOCTH OpraHnu3Ma U €€ OTHOCUTEIIBHOTO
Xapakrepay.

Tema 2. Bo3HNKHOBEeHME U Pa3BUTHE )KU3HU HA 3emuie.

JloHay4HbIe TPEICTaBICHUS O 3apOKJIEHUM XU3HU. HayuHble runore3sl BOSHUKHOBEHHUS JKHU3HU
Ha 3emiie: aOMOTEHE3 M TAHCIEPMUs. XUMHUYECKash ABOTIONUA. AOUOTEHHBI CHHTE3 OpPraHUYECKUX
BEUICCTB W3 HEOPraHMYECKHX. OKCIHEPUMEHTAIbHOE TIOATBEPKIACHUE XUMHUYECKON 3BOJIIOLUU.
HauanbHble sTanbl 6nonorndeckoit spomonuu. I'mnoreza PHK-mupa. ®@opmupoBanne mMeMOpaHHBIX
CTPYKTYp U BO3HHUKHOBEHHE NMPOTOKJIETKU. [IepBbie KIeTKH U X 3BoJtoLusa. PopMUPOBAHUE OCHOBHBIX
TPy KABBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emie 1o 3paM u nepuoaam. Karapxein. Apxeickas U MpoTepO30MCKast IPBI.
[Taneo3oiickas 3pa u €€ mNepUoAbl: KEeMOPHICKHUNA, OPIOBUKCKUH, CHIypUHCKHUI, IEBOHCKUM,
KaMEHHOYTOJIbHBIN, IEPMCKHM.

Me3so30lickas 3pa U €€ MepHoJIbl: TPUACOBBIN, FOPCKHM, METOBOIA.

Kaitno3oiickas 3pa u e€ nepuojbl: ajJeoreHOBbIN, HEOT€HOBBII, AHTPOIIOT€HOBBIH.



XapakTepucTuka KiuMaTa W TeoJIOTMYECKUX IMpoueccoB. (OCHOBHBIE 3Tallbl  3BOJIIOLMU
PacCTUTENBHOTO U >KMBOTHOTO MHpa. ApoMOp(o3bl Y pacTeHUd u *KUBOTHBIX. llosiBieHue, pacuBeT u
BBIMHUpaHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKoro MMpa Kak OTpakeHUe 3BOMOLNUN. OCHOBHBIE CUCTEMAaTUYECKUE TPYTIIIbI
OpPraHU3MOB.

DBOJIIOLIMS YEJIOBEKA. AHTPOIOJOTHS KaK Hayka. Pa3BuUTHE MpenCTaBICHUM O MPOUCXOKICHUU
yelnoBeka. MeToabl H3yueHHs aHTpororeHeza. CXOACTBAa W pa3NuyMsi 4YelOBEKa M IKUBOTHBIX.
CucremaTnuecKkoe N0JI0KEHUE YETI0BEKa.

JBuwxyue cuibl (pakTopsl) aHTpornorene3a. HacnencTBeHHas H3MEHUYMBOCTh M €CTECTBEHHBIN
ot6op. OO1IecTBeHHBIN 00pa3 KU3HHU, H3TOTOBJICHUE OPYAUH TpyAa, MBIIIUICHHUE, PEYb.

OcHOBHBIE CTaJMHM U BETBU DBOJIOLWHU YEJIOBEKA: aBCTpajonuTeku, YenoBek ymenbiid, YemoBek
npsaMoxonamui, Yenosek HeanaepranbCkuii, YemoBek pa3yMHbI. Haxonkum HMCKOIAeMBIX OCTAaTKOB,
BpeMs CyIIECTBOBaHMsI, 001aCTh pacpOCTpaHEHUs], 00BEM rOJIOBHOTO MO3Ta, 00pa3 KHU3HH, OPYIHSL.

UYenoBeueckne packl. OCHOBHBIE OOJIBIIME pachkl: €BpOINEOWHAs (€Bpas3HiiCKas), HErpo-
aBCTpaJIONIHAS (3xBaTOpHANbHAA), MOHTOJIOMTHAS (a3maTcko-aMepHKaHCKas). YepTsl
MPUCIIOCOOJICHHOCTH TPEACTABUTENICH YEIOBEUYECKUX pac K YCIOBUSM CYyIIECTBOBaHUS. EMMHCTBO
yenoBevyeckux pac. Kputuka pacuszma.

JdemoncTpaumnu:

IToptpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Musep, I'. FOpu, Y. lapBus.

Tabmuuer u cxembl: «Bo3HukHOBeHNEe COJIHEUHOM CHUCTEMBI», «Pa3BUTHE OPraHMUECKOTr0 MUPay,
«PacturenbHas knerka», « KuBotHas knerka», «[Ipokapuotnueckas kierka», «CoBpeMeHHasl cucTtemMa
OpraHMYecKoro mMupa», «CpaBHEHHE aHATOMHUYECKUX YEPT CTPOCHHS YelIOBEKa U YeOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MAJICOHTOJIOTHUYECKHX HAaXOJOK MPEIKOB COBPEMEHHOTO YEIOBEKay,
«/lpeBHelmue moan», «ApesHue noamn», «llepseie cOBpeMeHHbIE 0N, «HeaoBeuecKue pacs.

Ob6opynoBanue: Mmysspku «lIporcxoxaenue yenoBeka» (OIOCTBI aBCTPAJIONMUTEKA, TUTEKAHTPOIIA,
HeaHJIepTaiblia, Kp)OMaHbOHIIA), CIETIKH M H300paKeHNsI KAMEHHBIX OpyIUi TIEpBOOBITHOTO YeTIOBEKa
(kaMHH-yOTITIEPHI, pPyOHIa, CKpebiia), TeOXpPOHOIOTHYECKas Ta0IuIa, KOJUIEKIHs «DOopMbI COXpaHHOCTH
WCKOMAEMBIX KUBOTHBIX M PACTCHUII».

JlaGopaTtopHble U NpaKTH4YecKHe padoThi:

IIpakTuyeckass padora Ne 1. «/3ydyeHue uCKOMaeMbIX OCTATKOB PACTCHUN U KUBOTHBIX B
KOJUIEKIIHSIX).

DKCKypcusi «DBOJIONUS OPraHUYecKOro Mupa Ha 3emie» (B eCTEeCTBEHHO-HAYYHBIA WU
KpaeBeUECKU My3ei).

Tema 3. OpranusmMsl 1 OKpYKal0Ias cpeaa.

DKOJOrUsl KaK HayKa. 3aJaud W pa3fiesibl SKOJIOTUU. MeToabl SKOJIOTHYECKUX HCCIICIOBAaHUM.
DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAas, Ha3€MHO-BO3yIlIHAs, MOYBEHHAs,
BHYTPUOPTraHU3MEHHAS.

Oxonornueckue  (daktopel. Krnaccuduramus oSkojornueckux — (GakTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTpONOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB Ha OPTaHU3MBI.

AbuoTtnueckue (GakTOpbl: CBET, TeMIEpaTypa, BIaXHOCTb. PoronepuoansMm. [Ipucrnocobnenus
OpPraHU3MOB K JIEHCTBUIO a0MoTHYECKUX (pakTOpoB. bronoruueckue puTmsl.

buotnueckune ¢dakTopbl. Bumbl OMOTHYECKHMX B3aUMOACHCTBUN: KOHKYPEHIUS, XUITHUYECTBO,
cum6buo3 u ero Qopmsl. Ilapasutusm, koomepamus, MyTyaau3M, KOMMEHcalu3M (KBapTHPAHCTBO,
HaxJeOHUYECTBO). AMEHCanM3M, HEUTpanu3M. 3HauyeHHe OWOTHYECKHUX B3aUMOICHCTBUIM a7
CYILLIECTBOBaHMsI OPraHU3MOB B IPUPOJIHBIX COOOIECTBAX.



DKOJIOTHYECKHE XapAaKTEPUCTUKH MOMyIsi. OCHOBHbIE [TOKA3aTEIN MOMYJISUN: YUCIEHHOCTD,
IJIOTHOCTD, POKJIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUrpanus. JuHaMUKa YUCICHHOCTH MOMYJISIUY U e
perysus.

JdemoHcTpaumnu:

[optpetsr: A. I'ymOonbar, K. ®@. Pynwe, 3. I'ekkens.

Tabmuupr u cxembl: kapta «[lpupomnbsie 30HBI 3emin», «Cpeasl OOUTaHHUS OPTaHU3MOBY,
«Dotonepuoguzmy, «llomynauuny», «3aKOHOMEPHOCTH POCTAa YUCICHHOCTH MOMYJSIUN HWHEOY30pUU-
Ty penbkuy, «[lummesbie nenm.

JlabopaTopHble M NpaKTHYeCKHE PadOThI:

JlabopaTropunasi padora Ne 3. «Mopdonornueckne O0COOCHHOCTH PACTECHUN M3 Pa3HBIX MECT
oOUTaHUM.

JlaGopaTopHasi padora Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

IpakTuyeckasi padora Ne 2. «IloacuéT IIIOTHOCTH MOMYJISIIANA Pa3HBIX BUIOB PACTEHUN.

Tema 4. Coo0mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

Coo0miecTBo opranu3mMoB — OuoneHo3. CTpyKTyphsl OMOILIEHO3a: BUIOBasl, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuiieBas). Bunsl-nomuHanTel. CBA31 B OMOIICHO3E.

Okojoruueckue cucreMbl (dkocuctembl). [loHsTe 00 skocuctemMe U OHMOreOlEHO3E.
OyHKIMOHAIbHBIE KOMIIOHEHTHl SKOCHUCTEMBI: MPOIYLEHThI, KOHCYMEHTHI, peayleHTbl. KpyroBopot
BEIIECTB U MOTOK SHEPTUU B dKocHucTeMe. Tpoduueckue (MULIEBBIE) YPOBHU 3KOCHCTEMBI. [luiieBbie
uenu ¥ ceth. OCHOBHBIE MOKA3aTeIN YKOCUCTEMBI: OMoMacca, MPOAYKIHA. DKOJOTHUECKUE TUPAMUJIbL:
MPOAYKIMHU, YHCICHHOCTH, Omomacchl. CBOWCTBa SKOCHCTEM: YCTOHYMBOCTH, CaMOpPETYJISIHS,
pazBurue. Cykueccus.

[Ipupoanbie 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M peK. OKOcCHCTeMa XBOWHOTO WM
LIMPOKOJINCTBEHHOTO JIECa.

AHTpOIIOTEHHBIE  HKOCHCTEMBI.  ATPOIKOCHCTEMBI.  YpOOIKOCHCTEMBI. buonoruueckoe
XO3SCTBEHHOE 3HAUEHHNE arpPOIKOCHCTEM H yPOOIKOCHUCTEM.

buopa3znoobOpazue kak (¢dakTop ycroWumBocTh 3KocucTeM. CoxpaHeHHe OHMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emuie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuipl, coctaB u crpykrypa ouocdepsl. Kupoe
BemecTBO M ero ¢QyHkiuu. OcobeHHOCTH OMOCQeEephl Kak TII00aJbHON SKOCHUCTEMBL. J[nHamMudeckoe
paBHOBeECHE B 00paTHas CBs3b B Orocdepe.

KpyroBopoTs! BelecTB 1 OMOreOXMMHUUYECKHE UKITBI 3JIEMEHTOB (yTepoa, a30Ta). 30HaIbHOCTh
onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenmoeuectBo B Omocdepe 3emun. AHTpornoreHHble M3MeHEeHHs B Owocdepe. [modambHbIC
9KOJIOTUYECKHE MTPOOIEMBI.

CocymecTBoBanue mnpupoAsl U uyenoBeuecTBa. CoxpaHeHHe Ouopa3HooOpasusi Kak OCHOBA
ycroitunBoctu Ouocepsl. OcHOBa palMOHATBHOTO YIPABICHHUS MPUPOJHBIMH pECypcaMuh M HX
HCIO0JIb30BaHue. JlOCTHKEHUSI OO0 U OXpaHa MPUPOIbL.

JdemoHncTpaumnu:

IToptpetsr: A. [Ix. Tencnn, B. H. Cykaués, B. . Bepnaackuii.

Tabmumer u cxembl: «[lumeBbie menwm», «buoreHo3: coctaB U cTpykTypay, «lIpupomHbie
coobmiectBay, «llemn nmuranms», «dkonornyeckas nupamuaa», «bruochepa n yenoBek», «Ikocucrema
IIMPOKOJIUCTBEHHOTO JIeca», «IKOCHUCTEMa XBOWHOro Jecay», «buoneHo3 Bomoéma», «ATrpOIEHO3»,
«IIpuMepHbIE aHTPOMOTEHHBIE BO3JCUCTBUS Ha MPUPOIY», «BakHelline HCTOYHUKU 3arps3HEHUS
BO3/yXa U TPYHTOBBIX BO/», «IlouBa — BaykHeimas cocTapisiomias 6nocepo», «PakTopsl Aerpaganuu
nouBy», «[lapHukoBeii 3ddexr», «DakTopsl pPaAMOAKTHBHOTO 3arps3HeHus Ouocheps», «OOmas



CTpyKkTypa Omocdeps», «PacmpoctpaHenune xu3Hu B Ouochepe», «O30HOBBIA dKpaH Ouocheps,
«Kpyrosopot yriepona B 6uocdepe», «KpyroBopot azora B mpupoey.

O6opynoBaHue: MoJenb-anuIMKaIusa «TunuyHble OHOLEHO3bl», Tepbapuit «PacturenabHble
cooOmiecTBay, Koyekuu «buoreHos», «Bpenutenu BaKHEHIINX CENbCKOXO3SHCTBEHHBIX KYJIBTYDPY,
repOapuy U KOJUICKIIMHA PACTEHHUH W JKWBOTHBIX, MPUHAUICKAIINE K PAa3HBIM SKOJIOTUYECKUM TPYIIamM
onHoro Buna, Kpacnas kaura Poccuiickoit @enepamnuu, n300pakeHus OXpaHsIEMbIX BHJIOB PaCTECHUN U
KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTYH HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacno ®I'OC COO, ycTaHaBIMBarOTCA TpeOOBAaHUS K pe3yJIbTaTaM OCBOCHHS 00yUYaIOIMMUCS
[IpOrpamMm CpegHero oouero o0pa3oBaHus: JMYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpykType TMYHOCTHBIX pe3yabTaTOB OCBOCHHMS IpeaMeTa « bHoaorusy BBIIEIECHBI CIEeTyIOIIHe
COCTABJISAIONINE: OCO3HAHUE 00YYAIOLIMMHCS POCCUHCKON IPaXKTaHCKOM MIEHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAaMOCTOSITEJIBHOCTH M CaMOOINPEAEICHUIO, HalMYhMe MOTHUBAIMM K OOYYEHHUIO
OMOJIOTHH, LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LEHHOCTEH M UCTOPUYECKUX TPAJULMHA pa3BUTUS OMOJOTMUECKOro 3HaHMSI, TOTOBHOCTh U CIIOCOOHOCTb
00yyaromuxcst pyKOBOACTBOBAaTbCS B CBOCU JEATENBHOCTH II€HHOCTHO-CMBICIOBBIMHU YCTaHOBKaMH,
HNPUCYIIUMH CHCTEME OMOJIOTHYECKOro 00pa30BaHUs, HaJW4HME SKOJIOTMYECKOr0 IPAaBOCO3HAHUS,
CIOCOOHOCTH CTaBUTh LIEJIH U CTPOUTH KU3HEHHBIE IIJIaHBI.

JIMuHOCTHBIE Pe3yJIbTaThl OCBOCHHUs MpeaMeTa «bronorus» JOCTUrarTcs B €IMHCTBE YUeOHOU U
BOCIMTATEIbHON JEATEIIBHOCTH B COOTBETCTBUM C TPAJAULIMOHHBIMU POCCUNCKUMHU COLIMOKYJIBTYPHBIMH,
WUCTOPHYECKUMH M JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TPUHSATHIMH B OOIIECTBE MpaBWJIAMH M
HOpMaMHM TOBEAEHUS U CHOCOOCTBYIOT IMpPOLECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHHUS M CaAMOPA3BUTHS,
pa3BUTUS BHYTPEHHEH IIO3MLIMM JIMYHOCTH, NATPUOTHU3Ma, YBAXXCHUS K 3aKOHY MW IPaBONOPAIKY,
YeJloBeKy TpyAa U CTapuieMy IOKOJIEHHIO, B3aUMHOIO YBa)KEHHs, OEpeXHOro OTHOLICHHS K
KYJIbTYPHOMY HAacCJIEIUI0 M TpagulHsIM MHOTOHAIMOHAJIbHOrO Hapona Poccuiickon ®epepauuu,
IIPUPOJIE U OKpPYXKAIOIIEH cpelie.

JInuHOCTHBIE pE3yJIbTaThl OCBOEHUS ydeOHOro mnpenMera «buonorus» MOMKHBI OTpakaThb
TOTOBHOCTb M CIOCOOHOCTh OOYyYaroIuXcs pPyKOBOACTBOBaTbCS CGHOPMHPOBAHHOW BHYTpEHHEH
MO3ULMEN JIMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpPUEHTAIUil, MO3UTUBHBIX BHYTPEHHUX YOEKICHMIA,
COOTBETCTBYIOIUX TPAJAULHMOHHBIM IIEHHOCTSM POCCHUHCKOro OOIIeCTBa, PACUIMPEHHE >KU3HEHHOTO
ONBbITa M OIbITA JEATEIBHOCTH B IPOLECCE pealu3allid OCHOBHBIX HAIPaBICHUN BOCIUTATEIbHOU
JESATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIUTAHMSA

Cc(OPMHUPOBAHHOCTh T'PAXKJAHCKONW MO3MLMK OO0YYaroIlerocss Kak akTHUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCUIICKOro 00I1ecTBa;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00s13aHHOCTEHN, YBaXKEHUE 3aKOHA U NIPABOIOPSAKa;

TFOTOBHOCTh K COBMECTHOM TBOPYECKOW JAESITEIbHOCTH NPU CO3JAAHUU YUYEOHBIX IPOEKTOB,
peleHNH yu4eOHbIX U M03HABaTEIbHbIX 3aJay, BHIIOJHEHUH OMOJIOTHUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNPENENATh COOCTBEHHYIO MO3UIHUIO MO OTHOLICHUIO K SBJICHUSM COBPEMEHHOMN
KHU3HU U OOBSACHATH €€;

YMEHHE YUYUTHIBATh B CBOUX JCHCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aWMOJEHCTBUSA
Jrofiel ¢ pa3HbIMHU yOEKACHUSAMU, KyJIbTYpPHBIMHU IIEGHHOCTSIMHU U COLIUAIbHBIM MOJIOKEHUEM;



TOTOBHOCTh K COTPYJHUYECTBY B TMPOIECCE COBMECTHOTO  BBINOJTHEHUS  YYCOHBIX,
M03HABATEJIbHBIX U UCCIIEI0BATEIbCKHUX 3a/1a4, YBAXKUTEIBHOIO OTHOIIEHHS] K MHEHUIO ONIIOHEHTOB MTPU
00CYXJICHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COCPIKAHUS;

TOTOBHOCTh K TYMaHUTAapHOU U BOJIOHTEPCKOU €ATEIbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHMSA

c(OpPMUPOBAHHOCTh POCCUHCKON Tpa)KAAHCKOW HJIEHTUYHOCTH, NATPUOTH3MA, YBAXKEHHUSA K
CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH mepesa PoauHo#, ropaocTu 3a cBOMl Kpai, cBoro Poauny,
CBOM SI3bIK U KYJIBTYPY, IPOIIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHHE K TPHUPOAHOMY HACIECIUIO W MaMSTHUKAM MPUPOJBI, JOCTHKEHUSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIQJl POCCHMCKMX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE OHOJIOTHH,
MMOHMMAaHUS 3HAYEHHUsS OUOJIOTMH B TIO3HAHWM 3aKOHOB MPUPOJIBI, B )KM3HH YEJIOBEKAa U COBPEMEHHOTO
00111eCTBA;

uzeitHas yoek1IEHHOCTh, TOTOBHOCTD K CITYXXEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 32 €ro
cyp0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX ICHHOCTEN POCCUICKOr0 HAPOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHUS;

CIIOCOOHOCTh OILICHMBATh CHUTYAllMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSCh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYHBOTO Oy IyIIETo;

OTBETCTBEHHOE OTHOILIECHHE K CBOMM POJUTENSAM, CO3/IaHUIO0 CEMbH HAa OCHOBE OCO3HAHHOI'O
MPUHSTUS HUEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C TpaauLIMAMU Hapoa10B Poccum;

4) 3cTeTHYECKOTr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYas OSCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA;

MMOHUMaHNE SMOLIMOHAIIBHOTO BO3AECHCTBUS KUBOW MPUPOBI U €€ NEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHHE IpPOSBIATH KauecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usznueckoro BocnuTaHus, GOPMHUPOBAHMS KYJIbTYPbI 30POBbS U 3MOLHOHAJILHOIO
0J1aronoJryyms:

MMOHUMaHUE W peajau3amus 3J0POBOr0 M 0Oe30macHOro olpa3a XH3HU (370pOBOE IHTAHHE,
COONIOZICHHE TUTHCHWYECKUX TMPABUI M HOPM, COATAaHCHPOBAHHBIM PEXKUM 3aHATUH W OTIBIXA,
peryisipHas (u3nueckas aKTHUBHOCTh), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOILIEHHUS K
COOCTBEHHOMY (PM3UUECKOMY H IICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHWE LEHHOCTU MPaBUJ MHIUBUIYAJIBHOTO U KOJJIEKTUBHOTO O€30MacHOr0 MOBEACHHUS B
CUTYaIUX, YTPOXKAIOUIUX 3J0POBBIO U KU3HH JIIOJICH;

OCO3HAaHHE TIOCIEACTBUA U HENPHUSATHS BpPEOHBIX MPUBbIUEK (YyMOTpeOJIeHHUs] aJKOTOJI,
HapKOTHUKOB, KypEHMUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TFOTOBHOCTh K AKTHBHOM [JE€ATEIBbHOCTH TEXHOJIOIMYECKOM M COIMAJIbHOW HaIPaBJIECHHOCTH,
CIIOCOOHOCTh HHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIILHO BBITIOJIHATH TAKYIO JESITCILHOCTD;

HWHTEpEC K pas3Iu4HbIM cdepaM MpodeccruoHaNbHON NeATeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOpP OyayIieil nmpodeccruu u peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHEBI;

TOTOBHOCTB Y CITOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHMIO Ha MPOTSHKEHNUN BCEH JKU3HHU;

7) IKOJIOTHYeCKOro BOCIIMTAHMS:

9KOJIOTMUYECKH 11eJIecO00pa3Hoe OTHOLIEHHE K IMPUPOJIe KaK UCTOUHUKY >KU3HU Ha 3emiie, OCHOBE
€€ CylIeCTBOBAHUS;

MOBBILIEHUE YPOBHS SKOJIOTMUECKON KyJIbTYphl: MPUOOPETEHNE OMBITA IJIAHUPOBAHUS MTOCTYIIKOB
Y OIICHKU UX BO3MOXHBIX MOCJIEICTBHUI JIsi OKPY’KAIOIIEH Cpe/bl;



OCO3HAHHE TII00ALHOTO XapaKTepa KOJIOTHYECKHUX MPOOIIeM U IyTei UX PEUICHHUS;

CIIOCOOHOCTh MCIONB30BaTh MPHOOpETaeMble MPU W3YYCHHHM OWOJIOTMM 3HAHHS U YMEHUS MpU
peleHnn TMpoOJieM, CBSI3aHHBIX C PAlMOHAIBHBIM IPHPOJIONONIE30BAaHIEM (COONIIOICHHE TTPABHIT
MOBEACHUS B TMPHUPOJE, HAMPABICHHBIX HA COXPAaHEHHE PaBHOBECHS B JKOCHUCTEMaX, OXpaHy BHUIOB,
IKOCUCTEeM, Orochepsr);

AKTUBHOE HENpUATHE JEHCTBUHN, MPHUHOCSIIMX BpEI OKPYXkAloIled MpUPOTHON cpele, YMEHHeE
MIPOTHO3UPOBATh HEOIArONPHUATHBIE HKOJOTHUECKUE TIOCIENCTBHS MPEANPUHUMACMBIX NEHCTBUH U
MpeI0TBPAIATh UX;

HAIAYAE PA3BUTOTO  DKOJOTHYECKOTO  MBIIUICHUS, OKOJOTHYECKOW  KYJIBTYphI, OIIBITA
JeSTENIbHOCTH 3KOJIOTUYECKOW HAIPaBICHHOCTH, YMEHUS PYKOBOJACTBOBATHCS MMHU B MO3HABATEIHHOM,
KOMMYHUKAaTHBHON W COIMAJIBHON NMPAaKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTHYECKOW NIESTEILHOCTH
9KOJIOTMYECKOI HAMpaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe KYJIbTYpP, CIIOCOOCTBYIOLIETO OCO3HAHHIO
CBOETO MecTa B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHHE SI3BIKOBON M YUTATEIBCKON KYJIBTYPBI KaK CPEICTBA B3AUMOICHCTBUS MEKIY
JIOABMH U TTO3HAHUS MHUPA;

MOHMMaHWe crnenupukn OWOJOTHMH Kak HayKd, OcCo3HaHWs e pomu B (HOpMUpOBaAHHUH
paIMOHAIBFHOTO HAYYHOT'O MBIIUIEHUS, CO3aHUU LIETIOCTHOTO MPEJICTaBICHUSI 00 OKPYXKAIOIIeM MHUpe
KaKk O EIWHCTBE NPUPOABI, YeJOBEKa M OOIIEeCTBA, B TO3HAHUHM NPUPOJHBIX 3aKOHOMEPHOCTEH M
pelIeHny TpoOiieM COXPaHEHUS MTPUPOJTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYUMOCTH OMOJIOTHH U COBPEMEHHOHN IMBHIIM3AIMU: 00ECTIeueHHsI HOBOTO
YpOBHSL pa3BUTHS MEIUIMHBL, CO3JaHUE TEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX pelIaTh
pecypcHbIe TIPOOIIEMBI Pa3BUTHS YEIIOBEUECTBA, TIOMCKA ITyTEH BBIXO/a U3 TJIO0ATBHBIX SKOJIOTHIECKHX
mpobiem u oOecredeHHs] Mepexofa K YCTOMUMBOMY pa3BUTHIO, PAIMOHATBHOMY HCIOIb30BAHHUIO
MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUHU OWOJIOTMYECKUX 3HAHUN B IENAX IOBBIIICHUS OOIIeH
KYJbTYpBl, €CTECTBEHHO-HAyYHOU TPAMOTHOCTH, KaK COCTaBHOM 4acTh (PyHKLUMOHAIBHOM IpaMOTHOCTH
obOyyJaronuxcs, GopMHUPYEMON MPU N3yUEHUN OMOJIOTHH,

MOHMMaHWE CYIIHOCTH METOJOB IIO3HAHMS, HCHOJB3YEMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONB30BaTh MOJydaeMble 3HAHUS JJI aHAIU3a U OOBSACHEHUS SBJICHHUM OKPY>KaIOILIETro
MHUpPa U MPOUCXOMALIMX B HEM M3MEHEHMH, YMEHHUE JelaTb 0OOCHOBAaHHBIC 3aKIIOYCHHS HAa OCHOBE
Hay4YHbIX ()aKTOB M UMEIOIINUXCS JaHHBIX C IIeJIbIO MOJIyYeHUS JOCTOBEPHBIX BHIBO/IOB;

CHOCOOHOCTh CaMOCTOSATENIBHO HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JJIS pelieHus mpobieM B
peabHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HaHME LEHHOCTH HAy4YHOW JEATENbHOCTH, TOTOBHOCTH OCYIIECTBISATH HPOCKTHYIO U
HCCIIeIOBATENbCKYIO JESTEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHHIO M CaMOOOPa30BaHUIO, K aKTHBHOMY
MOJTy4YE€HHIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUHU C )KM3HEHHBIMU OTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpenmeTHble pe3yabTaThl OCBOEHUS yueOHOro npeameta «bruonorus BKIIOYAIOT: 3HaYMMbIE
s (GOPMHPOBAHUS MHUPOBO33PEHHA OOYYAIOIIMXCA MEKIUCUUIUIMHAPHBIE —(MEXIpeaAMETHBIC)
oOuieHay4YHbIe TMOHATHUS, OTPa)kaloUlre LEeJIOCTHOCTh HAyYHOW KapTHHBI MHUpa U CHEHH(PHUKY METOJI0B
MO3HAHUS, UCITIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIUs, SBJICHUE, IPOIECC, CHCTEMA,
Hay4yHbIM (akT, TPUHLIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCieloBaHUe, HAOIIOJCHHE,
U3MEpEHUe, SKCIEPUMEHT | JIpyr'ux), YyHHUBEpCajbHbIC Yy4eOHbIe MACWCTBUS (MO3HABaTEIbHBIE,
KOMMYHHUKATUBHBIE,  PETyJSTUBHBIE),  oOecrneunBaromue  ¢GopMupoBaHue  (GyHKIIMOHATBLHON
TPaMOTHOCTH M COLMAIBHOM KOMIIETEHIIMH 00yUYaloMMXCsl, CHOCOOHOCTh 00YYaIOUIMXCSl HCIIOIb30BATh
OCBOEHHBIE MEXAUCIUIIIIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS M YHUBEPCAJIbHbIE yueOHbIe TEHCTBUS B
[03HABATEJIILHON U COLMAJIbHON IMPAKTHUKE.



MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHS MPOTPAMMBI CPEIHETO O0IIero oOpa3oBaHUs OJIKHBI
OTpaXkaTh:

OgJaieHne YHUBEPCAJIBLHBIMH YYeOHBIMH MO3HABATEIbHBIMHU AeiiCTBUSIMH:

1) 6a3oBble JIOTHYECKHUE TeiiCTBHS:

caMoCTOSITeNNbHO  (OpMYyIUPOBaTh W  aKTyalu3WpoBaTh MpobdleMy, paccMmarpuBaTh €€
BCECTOPOHHE;

WCIONIb30BaTh TPU OCBOGHUHU 3HAHUI MPUEMBI JIOTMUECKOTO MBIIUICHUS (aHaIu3a, CHHTE3a,
CpaBHEHHs, Kiaccupukanuu, 0000IIeHNs), paCKPbIBATh CMbICI OMOJIOTMYECKUX MOHATUN (BBLACIATH UX
XapaKTepHble MPU3HAKHU, YCTAHABIMBATH CBSI3U C IPYTUMH MOHSATHSIMH ),

OTIPENIeNIATh NN ACATEIbHOCTH, 33/1aBasi MapaMeTPhl U KPUTEPHH UX TOCTHIKECHHUS, COOTHOCUTH
PE3yNbTaThI JEATEIBHOCTH C MTOCTABICHHBIMH LIETISIMU;

WCTIOJIH30BATh OMOJIOTUYECKUE TIOHATHS JUIsi OOBSICHEHUS (PAKTOB U SBIICHHUH KHBOW TIPUPO/IBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYyKTUBHBIC, ICIYKTUBHBIC, MO AaHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH M TPOTHBOPEUYUS B PACCMATPUBAEMBIX SBICHUSX, (DOPMYyITUPOBATH BBIBOJABI H
3aKJTIOYCHNUS;

MPUMEHSATh CXEMHO-MOJICNIbHBIE CPEICTBA ISl TPEACTABICHUS CYIIECTBEHHBIX CBS3CH W
OTHOIICHUH B U3y4YaeMbIX OHOJOTHYECKHMX OOBEKTaX, a TaKXKe MPOTHBOPEUYUN pPa3HOTO poJa,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3zpabarbiBaTh MJIAH pELICHUS MPOOJIEeMBbl ¢ YYETOM aHAIM3a MMEIOIIUXCS MaTepUalbHBIX H
HEMAaTepHaJIbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHUBHI B ACSITENLHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YJIbTATOB IIENISIM, OLIEHUBAThH
PUCKH TTOCIIEACTBUH 1A TEILHOCTH;

KOOpIUHUPOBATH M  BBINOJNHATH pabOTy B  YCIOBUSAX peajbHOro, BUPTYaJbHOTO U
KOMOWHUPOBAaHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbI€e HCCJIEA0BATENbCKHE TeHCTBUSI:

BIIJIETh HAaBBIKAMU y4e€OHO-HCCIIEIOBATEIbCKOM U TPOEKTHOM JIeATENbHOCTH, HaBBIKAMU
paszpeuieHus mpoodieM, CIoCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TIOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB MO3HAHNUS;

UCTOJb30BAaTh PA3JIUYHbIE BHIBl JEATEIBHOCTH IO TOJIYYCHHIO HOBOTO 3HAHUS, €ro
HHTEpIIpETANH, TPe0OpPa30BaHUIO U MPUMEHEHHIO B yU€OHBIX CUTYyalUsIX, B TOM YHCJI€ TIPU CO3/1aHUU
yUeOHBIX U COIMATIBHBIX IPOCKTOB;

dbopMUpOBaTh HAay4YHBIH THI MBIIUICHUS, BJIaJ€Th HAyYHOH TEPMHHOJIOTHEH, KIIOYEBBIMU
TOHSTHSIMU U METOJIaMU;

CTaBUTh U (opmMyIupoBaTh COOCTBEHHBIC 3aJaud B O0Opa30BATCIBHOW JEATEIBHOCTH H
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IIPUUMHHO-CJIICTBEHHBIE CBS3M M aKTyaJIM3UpPOBaTh 3aJady, BBIABUTATh TUIOTE3Y €€
pelIeHns, HaXOAWTh apTyMEHTHI IS JIOKA3aTelhCTBA CBOMX YTBEPKICHHM, 3a7aBaTh MapaMeTphl H
KPUTEPUHU PELICHUS;

AHAIM3UPOBATH MMONYYCHHBIE B XOJI€ PEIICHUS 3aJaud Pe3yibTaThl, KPUTUYECKU OIEHUBATH HX
JIOCTOBEPHOCTbH, POTHO3UPOBATH U3MEHEHUE B HOBBIX yCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIH OIIBIT,

OCYIIECTBJISITh  IICJICHAINIPABJICHHBII TMOUCK TIepeHoca CpPeICTB U CHOCOOOB JEHCTBUS B
npodeccroHaNbHYIO Cpeny;

yMETb NIEPEHOCUTH 3HAHUS B TIO3HABATENIbHYIO U MPAKTUYECKYIO 00IACTH )KU3HEACITETbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJEH, MIpejiaraTh OPUTrHHANbHbBIE MOAXOAbI U PEUICHHs], CTAaBUTh MPOOIEMbI U
3aJauu, JIOMYCKAIOIINE allbTepHATUBHbIE PEILICHHS.

3) pa6ora ¢ nngopmanmeii:



OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHKAX MH(POPMAIUH (TEKCTe y4eOHOro MOCOOus, HayqHO-
MOTYJIAPHOM JTUTEepaType, OMOIOTHYECKUX CIOBAPSIX U CIIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanu3upoBaTh MHGOPMAIMIO PA3IUYHBIX BUAOB U (HOPM MPEACTABICHHUS, KPUTHUECKH
OLIEHUBATh €€ I0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

(dbopMynHpOBaTh 3ampochkl W MPHUMEHATh pPA3IMYHBIE METOABI TMpH TIOMCKE U OTOOpe
6uosiornueckoit uHdopMaIu, He0OX0IMMOM /IS BHIIOJIHEHUs YUEOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HCIONB30BAaHHA  WH(POPMALMOHHO-KOMMYHHUKATHBHBIX  TEXHOJIOTHH,
COBEpPILEHCTBOBATh KyJIbTYpPY aKTUBHOT'O UCIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTHMAJIbHYIO (POPMY TpEACTaBICHUS OMOJIOTHYECKOW HHPOPMALIUU
(cxeMbl, rpaduky, TUArpaMMsbl, TAOIUIIBI, PUCYHKHU U JIPYTOE);

WCTIOJIH30BaTh HAYYHBIHN S3bIK B KAYECTBE CPEJCTBA MPH paboTe ¢ OMOIOTHIecKoi HHpOopMaIei:
NPUMEHATh XUMUYECKUE, (U3NUECKHE U MAaTeMaTHUECKUE 3HAaKU U CUMBOJIBI, (OpMYIIbl, a0OpeBUaTypy,
HOMEHKJIATYpY, UCTIOIH30BATh M MPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISITHOCTH;

BJIAJICTh HAaBBIKAMM PACIIO3HABAHMS M 3aIUUTHl MHPOpMALUHU, UH(POPMALIMOHHON Oe30macHOCTH
JTAYHOCTH.

OBJiajieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBHSAMU:

1) o0menue:

OCYILECTBIIATh KOMMYHHKAIlMM BO BcCeX cdepax >KU3HU, aKTHUBHO Y4acTBOBaTh B JIMAJIOTe WIN
JMICKYCCHH TI0 CYIIECTBY OOCYXIaeMoOi TeMmbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHUS
OTHOCHUTEJIBHO BBIIIOJHEHHUS IpeiaraeMoil 3a1a4k, y4UThIBATh HHTEPECH! U COTJIACOBAHHOCTh MO3ULIMH
JPYTUX YYACTHUKOB JIMAJIOTa WIH AUCKYCCHH);

pacro3HaBaTh HeBepOaJbHBIE CPEACTBA OOILEHUs, MOHUMATh 3HAUEHHE COLUAIBHBIX 3HAKOB,
MPEINOChIIIOK BO3HUKHOBEHHSI KOH(MJIMKTHBIX CHUTYalldil, yMETh CMAr4aTh KOH(IUKTBI U BECTH
MIEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS W B3aWMOJEHCTBHS, IOHUMATh HAMEPEHHsS IPYTUX
Jro/IeH, IPOSIBIISATh YBAKUTEIBHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOU (popme popMynupoBaTh
CBOU BO3PAXKCHUS;

pa3BEPHYTO U JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeJIbHOCTD:

MIOHMMAaTh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAaHAHON U MHANBUAYAIbHOM paOOThI IPH pEILICHUH
Ouosiornyeckoil mpoOyieMbl, OOOCHOBBIBATH HEOOXOAMMOCTb MPUMEHEHHsS TPYMIOBBIX  (hopm
B3aUMOJICHCTBUS TP PEIICHUN yIeOHOH 3a/1auu;

BbIOMPAaTh TEMAaTHMKy M METOJAbl COBMECTHBIX JEHCTBHM C Y4YETOM OOLIMX WHTEPECOB H
BO3MOKHOCTEH Ka’KA0ro 4jeHa KOJUIEKTHUBA;

MPUHUMATh LEIH COBMECTHON AEATEIbHOCTH, OPraHU30BHIBATh U KOOPAWHUPOBATH JIEHCTBUS MO
e€ JOCTM)KEHHUIO: COCTaBIATh IUIAH JAEHUCTBHUM, pacupelensTb poiau ¢ y4€TOM MHEHMH YYacTHHUKOB,
00CyXJaTh pe3yJIbTaThl COBMECTHOU paboThI;

OLIEHMBAaTh KaueCTBO CBOErO BKJIaJa M KaXXIOr0 yYaCTHMKAa KOMaHIbl B OOIIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpeularaTb HOBBIE IPOEKTbI, OLEHMBATh MJEU C TMO3ULUHM HOBU3HBL, OPHUIHMHAIBHOCTH,
MIPAaKTUYECKOU 3HAUMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETUUECKOE IOBEIECHUE B PAa3IMUYHBIX CUTYyalUsX, HPOSIBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh HHUIIMATUBHBIM.

OBiajieHNe YHUBEPCATbHBIMH PeryJssTHBHBIMU el CTBUAMU:

1) camoopranmu3amnus:

UCIOJIb30BaTh OMOJIOTUYECKNE 3HAHMS I BBIABICHHS MPOOJEM U UX PELICHUs B )KM3HEHHBIX U
y4eOHBIX CUTYalHUsX;

BBIOUPAaTh HA OCHOBE OMOJIOIMYECKMX 3HAHWUH IIE€JIEBbIE M CMBICIOBBIE YCTAaHOBKM B CBOUX
JICHCTBUSAX M TOCTYNKAaX IO OTHOWICHHIO K JKUBOM MPHPOJE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKpY’KaIOIIHX;



CaMOCTOATCIIbHO OCYIICCTBIIATD IMO3HABATCIbHYIO ACATCIIbHOCTD, BBIABIIATD HpO6J’IeMI)I, CTaBUTh U
(opMyIHpOBaTh COOCTBEHHBIE 3a7jaul B 00pa30BaTENbHOM JEATEILHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSITENIBHO COCTAaBJIATh IIAH DPELICHHA NpoOJIeMbl € Y4ETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

AaBaThb OUCHKY HOBBIM CUTYallUAM;

pacipsATh paMK1 y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (HOPMHUPOBAHHMIO ¥ TPOSIBICHUIO HIMPOKOH OSPYAWIUM B PasHBIX OO0JACTSIX
3HaHUi, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTeNbHBIN U KyJIbTYpHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B JESTEIbHOCTb, OLEHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIAJCTh HAaBBIKAMHU I103HABATENbHON pedIeKkcuu Kak OCO3HAHUS COBEpIIAEMBIX NeHCTBUH U
MBICJIMTCIIBHBIX IIPOLCCCOB, MX PC3YJIbTATOB H OCHOBaHI/II\/JI, HCIIOJIBb30BaTh HpI/IéMBI pe(bneKcm/I JJIsA
OLIEHKU CUTYalllH, BHIOOPA BEPHOTO PELLICHMS;

YMCTb OLICHUBATb PUCKH U CBOCBPECMCHHO MPUHUMATDL PCHICHUA 110 UX CHUXKCHUIO,

IIPUHUMATh MOTHBBI U apIYMEHTHI IpYTHX MPH aHAINU3€ Pe3yIbTaTOB JAESATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

MIPUHUMATD ce0sl, HOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMAaTh MOTUBEI M apIYMEHTEI IPYTUX MIPU aHAJIN3€ PE3YIbTaTOB AEATEIBHOCTH,

[IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLUIMOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MTO3ULUH JIPYTOro YEI0BEKa.

HPEAMETHBIE PE3YJIbTATDBI

[IpenmeTtHbie pe3ynbraTthl ocBoeHUs mporpamMmmbl COO mo Ouonoruu Ha 0a30BOM YpPOBHE
BKIIIOUAOT crnenuduueckue nis ydeOHoro mpemmera «buonorus» HaydHbIe 3HAHUS, YMECHHS U
CrocoObl JEHCTBUI IO OCBOEHUIO, MHTEPIIPETALIMM U IPE0OPa30BaHUIO 3HAHUM, BUABI JESTEIbHOCTH
IO MOTYYSHHUIO HOBOTO 3HAHUS U IPUMEHEHHUIO 3HAHUI B PA3JTUYHBIX YUeOHBIX CHUTYAIUsIX, & TAKXKE B
peabHBIX KU3HEHHBIX CUTYAlIUAX, CBI3aHHBIX ¢ Onojorueil. B mporpamme npeamMeTHbie pe3yibTaThl
MIPEJCTABIICHBI 110 T0JIaM 00y4EHHUSI.

[IpeameTHBIe pe3yiabTaThl OCBOCHHUS yueOHOro npeamera «buonorus» 6 10 knacce nOMKHBI
OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MecTe U pPOJM OHOJIOTUHM B CHUCTEME HAay4YHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOU KapTHHBI MUpa H
HAay4YHOTO MHPOBO33PEHHS, O BKIAJE POCCUHUCKUX M 3apyOexHBIX YyUEHBIX-OMOJOrOB B Pa3BUTHE
ouonoruu, GyHKIIMOHAIEHON IPaMOTHOCTH YETIOBEKa /ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpBIBaTh COJEp)KaHHWE OWOJIOTMYECKUX TEPMUHOB U TOHSATHH: XKU3Hb, KIIETKA,
opranusM, Merabonu3M (0OOMEH BEIIECTB M IPEBpAIIEHUE SHEPTHH), TOMEOCTa3 (CaMOperyJisinus),
ypOBHEBasi OpraHU3aIus >KUBbIX CUCTEM, CAMOBOCIIPOU3BEIEHUE (PEPOAYKIIHS), HACIEICTBEHHOCTD,
W3MEHYUBOCTH, POCT U Pa3BUTHUE;

yMEHHE u3Jaratb OWOJIOTMYECKHE TEeOpUH (KJIETOYHAas, XPOMOCOMHAas, MYyTallMOHHAs,
[IEHTpaIbHAas JOrMa MOJEKYIIsIpHOU Ouonorun), 3akousl (I'. Mennens, T. Moprana, H. 1. BaBunosa)
1 ydeHus (0 IEHTpax MHOrooOpaswsi U MPOUCXOXKIEHUs KyabTypHbIX pacteHuii H. . BaBuioga),
ONPEIEATh TPAHULIBI UX IPUMEHUMOCTH K JKUBBIM CUCTEMAM;

yMEHHE BIIaJIeTh METOJAMH HAyYHOTO MO3HAHUS B OMOJIOTHUHU: HAOJIO/IEHUE U ONTUCAHHE KUBBIX
CHCTEM, NpOIECCOB M SBJICHUH, OpraHu3alys M TNpOBeJeHHE OWOIOTHYECKOro HSKCIEPHMEHTA,
BBIIBIDKEHHE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXAY UCCIIeyeMbIMU BETMYMHAMHU, OObICHEHUE
MOJIyYEHHBIX PE3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYUYHBIX MOHITHHI, TEOPUM U 3aKOHOB, YMEHHE JENATh
BBIBOJIbI HA OCHOBAHUH MOJYUYEHHBIX PE3yJIbTaTOB;



YMEHHE BBIICIATh CYIICCTBCHHBIC ITPU3HAKH BHPYCOB, KJIETOK MPOKAPUOT W IYKAPHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH MPOIECCOB: OOMEHa BELIECTB H
MPEBpAICHUS. SHEPTHH B KIETKE, (OTOCHHTE3a, IUIACTHYECKOTO M DJHEPreTHIecKoro oOMeHa,
XeMOCHHTE3a, MHTO03a, Mei03a, OIJIOJOTBOPEHMS, Pa3MHOXKECHHsS, HHIWBUIYATbHOTO DPa3BUTHS
opranu3ma (OHTOTEHE3);

yMEHHE MPUMEHSTHh IOJYYCHHbIE 3HAHUS Il OOBSICHEHHS OMOJOTHYECKHX MPOIECCOB U
SIBJICHUH, JJIS IPUHATHS MPAKTUYCCKUX PEIICHUH B TOBCEIHEBHOW JKHU3HH C IENBIO O0CCTICUCHUS
0€30MacCHOCTH CBOETO 3/I0POBbS U 3J0POBbSI OKPY’KAIOIIUX JIFOJIEH, COOMIOCHNUS HOPM TPaMOTHOTO
MOBEJICHUS B OKPYXKAIOIICH NPUPOTHOW Cpene, MOHUMAaHUE HEOOXOIUMOCTH WCIOIb30BaHUS
JOCTHUKEHUH COBPEMEHHON OMONIOTHH U OMOTEXHOIOTHIA JIsl pallMOHAIBHOTO MPUPOIONIONB30BaAHUS;

YMEHHE pemarh JJIEMEHTapHbIC TEHETHYCCKHE 3aJayd Ha MOHO- W JIUTHOPUIHOE
CKpEIlMBaHUe, CIETNIEHHOE HACJIEeI0BAaHUE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEIIUBAHUS IS
MpeJicKa3aHus HAaclIeAOBaHUS TPU3HAKOB Y OPTraHN3MOB;

yYMEHHE BBIMOIHSTH JIa0OpaTOpHBIE U MpaKTUYecKue paboThl, COOTIOAATh MpaBuUiia Mpu padoTte
C Y4eOHBIM U JJaOOPATOPHBIM 000pYI0BAaHUEM;

yMEHHE KpPUTHYECKH OIEHUBATh M HHTEPHPETUPOBaTh HHGPOPMAIUIO OHOJIOTHYECKOTO
COJICpPKaHUs, BKIIOYAIONIYIO TIICEBIOHAYYHBIC 3HAHWUS W3 PA3IUYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOi HMH(pOpMAINK, HAYYHO-TOMYJSIPHBIE MaTepHalbl), STUYECKHE AaCHEKThl COBPEMEHHBIX
HCCJICIOBAHNH B OMOJIOMH, MEIULIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3[aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIeHus, 0000mas
OMOJIOTMYECKYI0 HH(POPMAIINIO U3 HECKOJIBKUX UCTOYHHKOB, TPAMOTHO HMCIOJIH30BATh MOHATUWHBIN
anmnapat OMOJIOTHH.

[IpenMeTHbIC pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buomorus» 6 11 Knacce NOIKHBI
OTpaXkaTh:

C(OPMHUPOBAHHOCTh 3HAHUK O MeCTe W pOJIM OWOJIIOTUM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (HOPMUPOBAaHUH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPa M HAyYHOTO
MHPOBO33PEHHUS, O BKJIAJE€ POCCUHUCKUX M 3apyOeXHbIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(YHKIIMOHATLHOW TPaMOTHOCTH YeJIOBEKa JIJIS PEeIICHUS )KU3HCHHBIX 33]1a4;

YMEHHE PAaCKphIBaTh COJCPKAHUEC OWOJOTHUECKUX TEPMUHOB W TOHATHI: BHJ, TOMYJISIIHS,
TeHO(OH/], PBOJIONMS, ABWXKYILIHE CHIBI ((PaKTOPbI) 3BOJIIONMH, MPHUCIIOCOOIECHHOCTh OPraHU3MOB,
BHUI000pa3oBaHue, KOJOTHUYECKUE (PAKTOPBI, SKOCHCTEMA, MPOIYIEHTHl, KOHCYMEHTHI, PEIyLEHTEHI,
LIETIA TTUTAHUSI, SKOJIOTUYECKas MUpaMuIa, OuoreoreHos3, onocdepa;

YMEHHUE U3JIaraTh OMOJIOTUYECKHE TEOpUH (dBotonMoHHas Teopus Y. JlapBuHA, CHHTETHYECKAs
TEOpHsl IBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsinieBoro cxoactsa K. M. bapa, depenoBanus
TJIABHBIX HarpasieHuid u myTtei sBomonuu A. H. CeBeproBa, yuenus o 6uocdepe B. U. Bepuazackoro),
OTIPECIIATh TPAHUIIBI UX TPUMEHHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHUE BJIaJIETh METOJIaMU HAYYHOTO TO3HAHUS B OMOJIOTMU: HAOJIOJCHUE M OIUCAHUE YKHBBIX
CHUCTEM, HpOI_IGCCOB 158 }IBJIGHI/II‘/'I, opraHmaumI nu HpOBCI[eHI/Ie GI/IOHOI‘I/I‘{GCKOI‘O BKCHepI/IMCHTa,
BBIABUKCHHUEC T'UIIOTE3bI, BBIABJICHHEC 3aBHUCHUMOCTU Memz[y I/ICCJ'IC)IyeMLIMI/I BCIM4YnNHaMU, O6”I)5[CHGHI/IC
MOJIYYCHHBIX PE3yJIbTaTOB, MCIOJb30BAHHBIX HAYYHBIX MOHSTHH, TCOPHUH M 3aKOHOB, YMECHHE JCNIaTh
BBIBOJIbI HA OCHOBAHUH TIOJTYYCHHBIX PE3yJIbTATOB;

YMGHI/IC BBIACIIATH CyH_IGCTBeHHLIC HpI/I3HaKI/I CTpOCHI/I}I GI/IOHOI‘I/I‘ICCKI/IX OGBGKTOBZ BUOOB,
MOMYJISINH, MPOIYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTCOIIEHO30B M JKOCHUCTEM, OCOOCHHOCTH
MPOIIECCOB:  HACIEACTBEHHOH  HM3MEHYHMBOCTH, €CTECTBEHHOTO  OTOOpa,  BHJI000pa30BaHHS,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB, JIECHCTBHS JKOJIOTMYECKMX (DaKTOPOB HAa OpPraHHM3MBI, IEpeHOCA
BCIICCTB MW IIOTOKaA BHCPFI/II/I B DJKOCHCTEMAX, aHTpOHOFCHHBIX H3MCHCHHI>'I B JKOCHUCTEMAX CBOCﬁ
MECTHOCTH, KPYTOBOPOTa BELIECTB U OMOr€OXMMHUUECKHUX LIUKIIOB B Ouocdepe;



yMEHHUE MTPUMEHSTD MOTYUYEHHbIE 3HAHUS JIJIs1 00BICHEHHS] OMOJIOTUYECKUX MTPOLIECCOB U SBJICHHM,
JUISL IPUHATHUS MPAaKTUYECKUX PEUICHU B MOBCETHEBHOM JKM3HU C LIENbl0 o0ecneueHrs 0e30MacHOCTH
CBOETO 370POBbsI M 30POBbS OKPY>KAIOLIUX JIOJCH, COOMIOJEHUS HOPM TPaMOTHOTO TMOBEICHUS B
OKpYXarolle MPHUPOJHON cpene, TOHUMaHHE HEOOXOAMMOCTH HCIIONB30BAHUS — JTOCTHIKEHUI
COBPEMEHHOM OMOIOTHH JJIS PAllMOHAIBHOTO MPUPOIOTIOIH30BAHNS;

yMEHHE pelaTh JIeMEeHTapHble OMOJIOTUYECKUE 3a/1aul, COCTABIISATh CXEMbI IIEPEeHOCa BEIECTB U
SHEPTUM B dKOcHcTeMax (I[eMH MUTaHUs);

YMEHHUE BBIIOJHATH J1a0OpaTOpHbIE U MpakTHYeCKhe padoThl, COOM0aaTh MpaBuiIa mpu padbote ¢
y4eOHBIM U JJA00PATOPHBIM 000PYIOBaHHEM;

yMEHHE KPUTHYECKH OLIEHHBAThb W HWHTEPIPETHPOBATh HHPOPMAIUIO OHOJIOTHYECKOro
COJIepKaHusl, BKIIOYAIONIYIO TCEBIOHAYYHbIC 3HAHUS U3 PA3IMYHBIX MUCTOYHUKOB (CpEICTBa MacCOBOI
uH(pOpMallMK, HAYYHO-TIOMYJIAPHBIE MaTepuaibl), paccMaTpUBaTh TJIOOANBHBIE HOKOJOTHYECKUE
MPOOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH TI0 OTHOIICHHUIO K HUM COOCTBEHHYO TIO3UIIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIE TMCHMEHHBIC W YCTHBIE COOOIIEHUs, 00001Ias OMOIOTHIECKYIO
MH(OPMAILIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HCIIOIh30BaTh MOHATUIHBIN anmapat OHMOIOTHH.



MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUS OCHOBHOH
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

10 KJIACC

Kon
NPoBePSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTeIbLHOW NPOrpaMMBbl CpelHero o01ero odpasoBanus

CdopMupoBaHHOCT 3HAHWH O MECTE M PO OMOJIOTHH B CUCTEME HAyYHOTO 3HAHUS
€CTeCTBCHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUHOU
KapTUHBI MUPa W HAYYHOTO MHPOBO33PEHUS; O BKJIAJAe POCCHUCKUX M 3apyOeKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMONOTHH; (PYHKIIMOHATBHON IPaMOTHOCTH YEJIOBEKa
JUISL peIIeHHsI )KU3HEHHBIX 3a]1a4

YMeHue packpbIBaTh COAEpKaHHE OMONOTMYECKUX TEPMHHOB M TMOHSTHUN: >KU3Hb,
KJIeTKa, OpraHusM; MeTabonu3M (0OMEH BEIIECTB U TPEBPALICHUE SHEPTHH),
roMeoctas  (caMoperyisinusi), ypOBHEBas  OpraHM3alisi JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BEAECHUE (PEIPOYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BuUTHE

YMmeHne  uw3narath  OMOJOTMYECKHE  TeOopuHM  (KJIETOYHas, XPOMOCOMHa,
MyTanuoHHas), 3akonbl (I'. Mennens, T. Moprana, H.1. BaBunoBa) u ydenus (o
[IEHTPaxX MHOT000pa3usi U MPOUCXOXKIEHHS KyJIbTypHBIX pacternid H.W. BaBuiosa),
OTIPEIeNATh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMaM

YMeHue BiaJeThb METOJAaMH HAy4YHOro IO3HaHWs B Ouosoruu (HaOmOAeHHE U
OINMCAHUE >KMBBIX CHUCTEM, IIPOLIECCOB M SIBJICHWM; OpPraHMW3alds W IIPOBEACHUE
OMOJIOTMYECKOTO HKCIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bI; BBISBICHUE 3aBUCUMOCTH
MEXIy WCCICIyeMbIMH BEIMYMHAMHU, OOBSICHEHHE TMOJYYCHHBIX pe3yJbTaToB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHATHUM, TEOPUHN U 3aKOHOB; YMEHHE JI€JIaTh BBIBOJbI HA
OCHOBAHUU NOJYYEHHBIX PE3yJIbTaTOB)

YMeHHe BBIIEIATh CYIIECTBEHHBIC IIPU3HAKU BUPYCOB, KIETOK IIPOKApUOT U
DYKApUOT, OJMHOKIIETOYHBIX ¥ MHOTOKIJIETOYHBIX OPraHU3MOB; OCOOCHHOCTH
MPOIIeCCOB OOMEHA BEIIECTB W MPEBPAIEHUS SHEPTUU B KIETKe, (OTOCUHTE3a,
TUTACTHYECKOTO W DJHEPreTHYecKOoro OOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHU, HHAUWBHUYaJIbHOT'O PasBUTUA OopraHu3mMa
(oHTOTCHE3)

VYMeHHe NpUMEHATh [OJy4YEeHHbIE 3HAaHUS M OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SABJICHUM, IUI IPUHATUSA IPAKTUYECKUX DPEIICHUNM B IOBCEIHEBHOM
KHM3HM B IenAX oOecredyeHuss Oe30MacHOCTH CBOEro 3J0pPOBbS U 3/10pOBbS
OKPY’KaIOUINX JIFOACH, COOII0EHUSI HOPM IPaMOTHOTO TOBEJACHHUS B OKPYKAIOLICH
NPUPOIHON Cpele; IOHMMaHHE HEOOXOAMMOCTH HCHOJIb30BAHUSA JTOCTHXKEHUH
COBPEMEHHOM o6uosioruu 51 OMOTEXHOIOT U JUTS palMOHAIBHOTO
IIPUPOJONOIB30BAHUS

VYmenue peiiaTth 3JIEMCHTAPHBIC I'CHCTHYCCKUEC 3aJadd Ha MOHO- U I[I/IFI/I6pI/I,Z[HOC
CKpCIIMBAHUC, CHCIUICHHOC HACJICAOBAHHUC, COCTABJISATH CXCMBI MOHOFI/IGpI/II[HOFO
CKpC€IIUMBaHUA 11 NPEACKa3aHus HACJICOJOBAHUS IIPU3HAKOB Y OPraHu3MoOB

YMeHne BBIOIHATH JIAOOPATOPHBIE W MPAKTHUECKUE pabOThI, COOMIOAATH MpaBHiia
npu paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHHEM

VYMeHue  KpUTHYECKHM  OLEHMBaTb W HHTEPHPETUPOBaTh  HMH(OPMAIUIO
OMOJIOTMUECKOr0  COJEP)KAaHMS, BKIIOYAIOLIYI0 IICEBJAOHAyYHbIE 3HAHUS U3
pa3nuyHbIX HcTouHUKOB (CMU, HaydHO-MOMyJspHBIE MaTepHalibl); 3THUYECKUE
acIIeKThl COBPEMEHHBIX UCCIIEIOBAaHHI B OMOJIOTUH, MEAUIINHE, OMOTEXHOJIOTHH



10

Kon
NpoBepsieMoro
pe3yJbTarTa

YMeHue co3aaBaTh COOCTBEHHBbIE MHCHMEHHBIE W YCTHBIE COOOIICHHS, 0000IIast
Oononmornyeckyro  MHGOPMAIMI0O U3  HECKOJIBKUX  HCTOYHHMKOB, TPAMOTHO
MCIIOJIb30BaTh OHATUHHBIN anmnapar OMoJI0THI

11 KJIACC

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o0mero 00pa3oBaHus

CdopmMupoBaHHOCTH 3HAHHI O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (OPMHPOBaHUM COBPEMEHHOH €CTECTBEHHO-HAYYHOMH
KapTUHBI MHUpa ¥ HAYYHOTO MHUPOBO33PEHUS; O BKIAJEC POCCHUICKUX M 3apyOeKHBIX
Y4YEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHHN; (DYHKIIMOHATLHON ITPaMOTHOCTH YeJIOBEKa
AJId pCHICHUS )KU3HCHHBIX 3a1a4

YMeHHe pacKpbIBaTh COJACpXKaHUE OHONOTMYECKMX TEPMHUHOB W IOHATHM: BHI,
HOIYJISAUS, TEHO(POHM, SBONIONHSA, IBWXKYIIHE CHIBl ((DaKTOpPBI) SBOJIOLNH,
OpUCHOCOOTIEHHOCTh OpPraHU3MOB, BUA000PAa30BaHUE, 3KOJIOTMYECKHE (aKTOPBI,
HKOCUCTEMA, IPOAYLIEHThI, KOHCYMEHTbI, pEAYLIEHThI, IENU MTUTAHUSI, SKOJIOIHUeCKast
nupamua, OuoreoreHos, onochepa

YMmeHue wuznaraTh Ouosoruueckue Teopuu (3BosronMoHHas Teopus Y. JlapBuHa,
CUHTETHYECKas TEOPHs SBOJIIOLMM), 3aKOHbl M 3aKOHOMEPHOCTH (3apOJbILIEBOTO
cxoncta K.M. Bapa, uepenoBanus riaBHbIX HallpaBieHUW U myTeil sBomtounn A.H.
CeseprioBa, yueHuss o Ouocdepe B.M. Bepnaackoro), ompeneisiTb I'paHULbl UX
IPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHue BiaieTh METOJAaMU HAay4YHOTO IO3HaHWs B Ouosoruu (HaOmoAeHHE U
ONMCAHUE >KUBBIX CHUCTEM, IIPOLIECCOB M SBJIICHMI; OpPraHU3alus WU IPOBEACHUE
OMOJIOTHYECKOr0 SKCIEPUMEHTA, BBIIBUKEHNUE T'MIIOTE3bl; BBIIBICHUE 3aBUCUMOCTH
MEXIY WCCICIyeMbIMH BEIMYMHAMH, OOBSICHEHHE TMOJYYCHHBIX pe3yJIbTaToB,
MCIIOJIb30BAHHBIX HAYYHBIX MTOHATHH, TEOPUU U 3aKOHOB; YMEHHUE J€JIaTh BBIBOIbI HA
OCHOBaHUU TOJYUYEHHBIX PE3yIbTATOB)

YMeHHe BBIICNATh CYIIECTBEHHBIE NMPU3HAKUA CTPOEHUS] OMOJIOIMYECKHX OOBEKTOB:
BUJIOB, TIOMYJISIHMA, TMPOAYIICHTOB, KOHCYMEHTOB, PEAyICHTOB, OHMOTEOIICHO30B M
IKOCHUCTEM;  OCOOCHHOCTM  TPOLIECCOB  HACIEACTBEHHOW  HM3MEHUYMBOCTH,
€CTEeCTBEHHOTO O0TOOpa, BHI000pa30BaHMs, NPHUCIIOCOOJICHHOCTH OPTraHU3MOB,
JIeHCTBUSL HKOJIOTMUECKUX (PAaKTOPOB HAa OPTraHU3MBI, MEpEeHOCA BEIIECTB U MOTOKA
SHEPrMH B OSKOCHCTEMaX, AHTPONOTCHHBIX HM3MEHEHHH B OKOCHCTEMax CBOCH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOT€OXMMHUYECKUX IIUKIOB B Onochepe

YmMmenune MNPUMCHATH TIMOJYYCHHBIC 3HAHUA JJIA OG’bSICHeHI/IH GI/IOJIOFI/I‘{QCKI/IX
MPOIECCOB M SIBICHUM, IJIA MPUHATUA MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU B IEMIX oOecreueHus: OE30MacHOCTH CBOETO 3/I0POBBS U 3I0POBbBS
OKpPYXaIOIIMX JII0JIeH, COOMI0IEHUSI HOPM T'PaMOTHOTO TMOBEIEHUS B OKPY Karoulei
OPUPOJHON Cpele; MOHUMAaHUE HEOOXOJUMOCTH HWCIIONB30BAHMS JOCTHIKCHHIA
COBPEMEHHOM OMOJIOTHH AJIsl PAllMOHAIBHOTO PUPOIOTIOIH30BaAHUS

YMeHue pemarbh JJIEMEHTapHbIC OHOJIOTUYCCKUE 3a/Jayd, COCTABIIATH CXEMBI
NIepEeHOCa BEIIECTB U DHEPTUU B IKOCHCTEMaX (IIeTTH TTUTAHHSI)

YMeHue BBIMONHATH Ta0OpaTOpHbIE U MpPaKTHYECKUe padoThl, COOMIOAATh MpaBUia
npu paboTe ¢ y9eOHBIM 1 JTA00PATOPHBIM 000PYIOBAHHEM

YMeHue ~ KpUTHYECKHM  OLIEHHBaThb M MHTEPIPETUPOBATH  HH(OpMAIUIO
OHMOJIOTUYECKOTO  COZICp)KAaHWsS, BKJIIOYAIONIYI0 TICEBJIOHAYYHbIC 3HaHUS W3



Kon

1.1

1.2

2.1

2.2

3.1

3.2

3.3

3.4
3.5
3.6

3.7

3.8

pasnuyHbIX uctouyHukoB (CMU, Hay4dHO-OMyJIsIpHBIE MaTepuallbl); pacCMaTPUBATh
ro0anbHbIE  JKOJIOTUYECKHE MPOOJIEeMBI COBPEMEHHOCTH, (OpPMHPOBATH IO
OTHOILIEHHIO K HUM COOCTBEHHYIO MO3HILINIO

YMeHne co3nmaBaTh COOCTBEHHBIE NMHUCHMEHHBICE M YCTHBIE COOOIIEHHS, 0000Ias
10 OMoNIOTHYecKyl0 ~ MHQOpPMAIMI0 U3  HECKOJNBKMX  HMCTOYHHMKOB, TI'PaMOTHO
MCITOJIH30BaTh MOHATUHHBIN anmapat OuOJIOTHHI

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
10 KJIACC

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
buonorus kak Hayka

buomornss — Hayka o xuBOW mpuponae. Pomp Ouomornu B (OPMHUPOBAHMM COBPEMEHHOU
Hay4YHOH KapTUHBI MUpa. CucTemMa OMOJIOrHYeCKUX HAyK

Metoabl MO3HAHUS >KUBOW TNPHUPOIBI (HAONIOJEHHE, SKCHEPUMEHT, ONHMCAaHUE, H3MEpEeHHe,
KJ1accuuKalys, MoJIeIMPOBaHUE, CTATUCTHUECKass 00pabOTKa JaHHbIX )

JKuBBIE CHCTEMBI U MX OopraHu3anusa

JKusbie cuctembl (OMOCUCTEMBI) KakK MpeaMeT u3yueHus Ouosioruu. CBoiicTBa GMOCUCTEM U UX
pazHooOpazue

YpoBHU opraHu3anui OUOCUCTEM: MOJICKYJISIPHO-TEHETHUECKHUH, KJICTOUYHBIN, OPraHU3MEHHBIH,
MOy JIAIUOHHO-BUIOBOM, YKOCUCTEMHBIH, OrochepHbIit

XHUMHUYECKHI COCTaB U CTPOCHUC KIICTKU

XHUMHUECKHI COCTaB KJIETKH. XHUMHUUYCCKHE DJICMEHTHI: MaKpO3JIEMCHTBI, MHUKPO3JICMCHTEI.
Boz[a U MHHCPAJIBbHBIC BCHICCTBA. (DyHKIII/II/I BOAbI W MHUHCPAJIBHBIX BCHICCTB B KIICTKC.
Hoz[z[epx(aHI/Ie OCMOTHYECKOI'0 OanaHca

benku. CoctaB u crpoeHne OeiaKkoB. AMUHOKHUCIOTBI — MOHOMEpHI OenkoB. HezamMeHuMbie U
3aMEHHUMbIE aMHHOKHMCIOTBl. AMHHOKHMCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl O€IKOBOI
MOJIEKYJIbl (TIepBUYHAsl, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenKkoB. bruonornvyeckue QyHKIIMN OEITKOB.

depmeHThl — Ouonormdeckue kartanusatopbl. CTpoeHue QepMeHTa: aKTHBHBIA IIEHTD,
cyocrpatHas cnemuduuHocTh. Kodepmentsl. Buramunbl.  Otiauuus  (GepMEeHTOB  OT
HEOpPraHMYECKUX KaTaJlnu3aToOpOB

VYrieBonpl: MOHOcaxapuibl (TJIFOKO3a, pubo3a W Je30Kcuprbdo3a), aucaxapuibl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmall, TJIUKOTeH, Iejuloio3a). buomormueckue (yHKINH
YTJIEBOJIOB.

Jlunuael: TpUraUIepuabl, crepoussl, pochonunuasl. ['napopunsHo-ruapodoOHBIE CBONCTBA.
buonornueckue ¢ynkinuu aunuaoB. CpaBHEHHE YIVIEBOJIOB, O€IKOB M JIMIMIOB Kak
MCTOYHHUKOB YHEPTUHU

HyxneunoBbie kucnotsl: [IHK n PHK. Hykneornasl — MOHOMEpPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenue n ¢pynkuuu JIHK. Ctpoenune u pynkuuu PHK. AT®: crpoenne u pyHKIMN

[utosorust — Hayka o kietke. Kietounas teopusi. MeToapl H3y4eHus KIETOK

Knerka kak nenoctHast kuBas cucrema. OOIine MPHU3HAKW KIETOK: 3aMKHYTas HapyXHas
MeMOpaHa, mosnekybl JIHK kak renetuueckuii anmapar, cucteMa cuHTe3a Oenka

Tumbl  KIETOK: dSyKapuoTHYecKas U mpokapuoruyeckas. (OCOOCHHOCTH  CTPOCHHUS
nmpokapuoTndeckoil kietku. Kiterounas crenka Oakrtepwii. CTpoeHHE DYKapHOTHYSCKOH
kJeTKd. OCHOBHBIE OTJIMYHUS PACTUTENBHOM, )KUBOTHOW U TPUOHOM KIETKH

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIETOYHas CTEeHKa, TIJUKOKAIUKC, HMX (YHKIIUU.



3.9
3.10

4.1

4.2

43

4.4

4.5

5.1

5.2

53

54

[Ina3smatuyeckas memOpana, e€ cBoicTBa W ¢yHkuuu. [luTormasma u e€ opraHouzbl.
OnHomeMOpaHHbIE OpraHouAbl KIETKU: sHpomnazmaTryeckas cetb (JIIC), anmapar 'onbaxuy,
m30coMbl. 1lomyaBTOHOMHBIE OpraHOMAB! KJIETKH: MHUTOXOHIpPHUH, IUacTHAbl. IIponcxoxnenne
MUTOXOHApPUI M TwiacTuA. Bunel mnactua. HememOpaHHble OpraHoujbl KJIETKH: PHUOOCOMBI,
KJICTOYHBIN LEHTP, PECHUYKH, KTYTUKH. DYHKIIMN OpraHOMI0B KJIETKU. BriroueHus

Anpo — perynstopHbiii 1eHTp KieTku. CTpoeHme spa: siaepHas o00JI0YKa, KapuoIluiazMma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI

TpaHcnopT BEIECTB B KIIETKE
Ku3HenesaTenbHOCTh KIETKU

OOMeH BemecTB, WK MeTa0oIu3M. ACCUMUIIAINS (TUTACTHYECKUH OOMEH) M JTUCCUMMJISIIHS
(3Hepreruyeckuii 0OMEH) — JIB€ CTOPOHBI €AMHOrO mporecca mMetabonusma. Tumsl oOMeHa
BEIIECTB: aBTOTPOGHBIH UM reTepoTpodHbiii. Poiab ¢epMeHTOB B OOMEHE BEIIECTB U
MIPEBPAIICHUH YHEPTUHU B KIICTKE

®otocunte3. CseroBas u TeMHoBas (¢a3sl (orocuHTe3a. Peakumm QoTocHHTE3A.
O¢dextuBHOCTh (hoTOCHHTE3a. 3HaueHHWe (OTOCHHTE3a Uil KU3HM Ha 3emuie. BiusHue
YCIIOBHH Cpeabl Ha (POTOCHHTE3 M CHOCOOBI MOBBIMICHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHui.

XeMocuHTe3. XeMOCHHTE3UpyoIne OakTepun. 3HaUYCHNEe XEMOCHHTE3a ISl )KHU3HU Ha 3emiie

DHepreTudyeckuii 0OMeH B KileTKe. PaciieruieHue BeliecTB, BBIACICHUE M aKKyMYJIHpPOBAaHUE
SHEPTUHM B KJIETKE. DTambl SHEpreTuueckoro obmena. I'nmukonm3. bpoxeHue u ero BHIBIL
KucnoponHoe okuciaeHne, WIM KIETOYHOE JbIXxaHHe. D(PPEKTHUBHOCTH SHEPreTUYECKOrO
oOMeHa

Peaknun marpuunHoro cuHTe3a. ['enermueckas wuHpopmanmus wu JHK. Peanuzamus
reHeTH4ecKoi nHdopMau B KieTke. ['eHeTHueckuil Kox u ero cBoiictBa. TpaHCKpUIIHS —
MatpuuHblidi cuaTe3 PHK. Tpancnsauus — 6nocunrtes 6enka. KogupoBanue aMuHOKUCITOT. Posb
pubocom B OmocuHTE3€e Oenka

Hexnerounsie ¢opmbl xu3Hu — Bupychl. Mcropust otkpeitus Bupycos (.M. VBanoBckwuii).
Oco0EHHOCTH CTPOCHUS U JKU3HEACITEIIBHOCTH BUPYCOB. bakTepuodaru. bone3snu pacrenwii,
KMBOTHBIX M YE€JIOBEKa, BbI3bIBa€MbIEC BHUpycaMu. Bupyc ummyHnonedunura yenoseka (BUY) —
B0o30yaurens CIINda. [Ipodunaktuka pacnpocTpaHeHUs] BUPYCHBIX 3a001eBaHUi

PasmHoxenne n WHIWBUAYAJIbHOC PA3BUTHUC OPTaHU3MOB

Knerounsnii 1muki, WM SKM3HEHHBIH IHMKI KieTku. MHTepdasza m wmuto3. Ilpomeccsr,
npoTekaromue B uHTepdaze. Permmkanus — peakuus marpuyHoro cunresa JJHK. Crtpoenue
XpoMocoM. XpOMOCOMHBIH Ha0Op — KapUOTUIl. J(MIJIOUIHBIA U TarIONIHBI XpPOMOCOMHBIE
Habopbl. XpoMaTuabl. LluTonornueckue OCHOBBI pa3MHOKEHHS M MHIUBUAYAIBHOTO PAa3BUTHUS
OpraHU3MOB.

Henenune knetkn — Muto3. Cragun mutosa. [Ipouecchl, mpoucxonsdiue Ha pa3HbIX CTAIUAX
MHTO3a. brOIOrHYecKkuii CMbICII MUTO3a

@®opMbl pa3MHOXKEHHS OPraHW3MOB: OECIojioe M MoyoBoe. Buapl 0ecnoioro pa3MHOXKEHUS:
JieJICHUE HaJlBO€, MOYKOBAHUE OJIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEr€TaTUBHOE
pa3MHOkeHue. MIcKycCTBEHHOE KIOHUPOBAaHNE OPraHU3MOB, €r0 3HAUEHHUE JUIS CENIEKLIUN

[TonoBoe pa3zMHOXKEHHE, €T0 OTIIMYHUS OT OECTIOIOTO.
Meito3. Cragum wmenio3a. Ilpoueccwl, npoucxoasume Ha craausx weinos3a. I[loBeaeHue
xpoMocoM B Meio3e. Kpoccunrosep. buonornyeckuii cMbIC ¥ 3HaUEHUE Mei03a

['ameTorene3 — mporecc 0Opa3oBaHUs MOJOBBIX KIETOK y JKMBOTHBIX. I1oJIOBBIE jKene3bl:
CEMEHHUKHU U MYHUKU. OOpazoBaHuE U Pa3BUTHUE MOJOBBIX KJIETOK — raMeT (crepmMaTo3ouf,
SHIIeKIIeTKa) — chepMaroreHe3 W ooreHe3. (OCOOGHHOCTH CTPOEHUS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes
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WuauBuayanbHOe pa3BUTHE (OHTOreHe3). DMOpHOHAIbHOE Pa3BUTHE (3MOpUOreHes). DTambl
SMOPHOHAIILHOTO  Pa3BUTHS Yy TIO3BOHOYHBIX JKHBOTHBIX: JApPOOJIGHWE, TacTPYJISAIHS,
opraHoreses. [ToctamOpuoHanbHOe pa3BuTHe. TUIIBI TOCTAIMOPHOHATIBHOTO Pa3BUTHSL: MPSAMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpeabl Ha pa3BUTHE OPraHU3MOB; (DAKTOPBI, CIIOCOOHBIE
BbI3BbIBATh BPOXKJIEHHBIE YPOJICTBA.

Poct u pasButHe pacreHmii. OHTOTEHE3 IIBETKOBOTO PACTEHHS: CTPOCHHE CEMEHH, CTaJHuu
pa3BUTHS

HaCJ'Ie,I[CTBCHHOCTB U USMCHYUBOCTHb OPIraHU3MOB

[Ipenmer u 3amaum reHeTUkW. Mcrtopus pa3BUTHS TEHETUKM. Bkiaag poccuiickux u
3apyOeXHBIX YYEHBIX B Pa3BUTHE TCHETHKU. METOAbl TEHETUKH (THOPHIOIOTHYECKUH,
LIUTOTEHETUYECKUH, MOJIEKYJISIpHO-TeHeTH4eCKHil). (OCHOBHBIE TI'€HETHUECKHE TIOHSTHS.
I'eneTnyeckas CHUMBOJIMKA, UCIIOJIB3YyCMasd B CXEMax CKpCIJ_II/IBaHI/Iﬁ

3aKOHOMEPHOCTH HACIEI0BaHUs MPU3HAKOB, ycTaHOBIeHHBIe I'. Mennenem. MoHorubpuanoe
CKpeUIMBaHWe. 3aKOH  eAMHOOOpasus TUOpPHIOB  TepBOro  MokoieHus.  IlpaBuiio
JOMUHUPOBAHUS. 3aKOH pacLIEIUIeHUs NpU3HakoB. ['mmore3a uuctorsl ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JlurubpugHoe  CKpemMBaHHME.  3aKOH  HE3aBHCHMOTO  HAcle[OBaHUA  MPHU3HAKOB.
[{uroreHeTndeckne OCHOBBI AUTHUOPUAHOTO CKPEIIMBAHUS. AHAIM3UPYIOIIEE CKpEIIMBaHUE.
Vcnonb30BaHre aHAIM3UPYIOMIETO CKPEIIUBAHUS TS OTNIpeIeJIeH s TEHOTUIIA 0COOH

CueruieHHOE HaclenoBaHue npusHakoB. Pabota T. MopraHa mo CHENIEHHOMY HaclleZJOBaHUIO
reHoB. Hapymienue cuernsieHusi reHOB B pe3ysbTaTe KPOCCHHTOBEpAa. XPOMOCOMHAs TEOpUs
HACJIEICTBEHHOCTHU. | eHeTHYeCKHe KapThl.

I'enernka mosa. XpoOMOCOMHOE OMNpENeSICHUE Ioda. AyTOCOMBI U IOJOBBIE XPOMOCOMBI.
I'omorameTHbsle U TeTeporamMeTHbIE OpraHu3Mbl. HacrnemoBaHue NPU3HAKOB, CIEIUICHHBIX C
IIOJIOM

N3menunBoCTh. Buabsl M3MEHUYMBOCTH: HEHACIEACTBEHHAs W HacleACTBeHHas. Ponb cpenbl B
HEHACJIEICTBCHHON HM3MEHYMBOCTH. XapaKTepUCTUKAa MOAU(PUKAMOHHOW H3MEHYHUBOCTH.
BapuanuoHnHslil psin v BapuanvonHas kpusas. Hopma peakuuu npusHaka. KonudecTBeHHbIE U
KayeCTBEHHbIE MIPU3HAKU M UX HOpMa peakiuu. CBoiicTBa MOIU(PUKALIMIOHHON U3MEHUYNBOCTH

HacnencrBeHHas, WM TeHOTUIIMYECKas, H3MEHYMBOCTHb. KoMOMHATHBHAsT W3MEHYHBOCTD.
Meiio3 ¥ TMOJNOBOM TpPOIECC — OCHOBA KOMOWHATHUBHOW W3MEHYHMBOCTH. MyTalMoHHAs
M3MEHYMBOCTh. Kimaccudukamuss MyTanmii: T€HHbIE XPOMOCOMHBIE, TeHOMHBIe. Yactora u
MPUYKHBEI MyTaluid. MyTareHabie (akTopbl. 3aKOH TOMOJIOTUYECKUX PSIOB B HACIIEICTBEHHOM
m3meHunBoctH H.M. BaBuiosa

I'enetuka uyenoBeka. Kapuotunm yenoBeka. (OCHOBHBIE METOJIbI T'E€HETHKHA YEJIOBEKaA:
TCHEANIOTUYECKUH, OJM3HEIOBBIN, UTOTCHETUYECKHA, OHOXMMHYECKUN, MOJEKYIJISIPHO-
reHetndeckuii. COBpEMEHHOE ONpeeeHue TEeHOTUIA: ITOJTHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUPOBaHue, B ToM umciie ¢ momombeto [1[P-ananm3a. HacnencrBennsie 3a0oeBaHuUs
YeJIOBEeKa: TeHHbIe OOJie3HW, OO0JE3HM ¢ HACJIEICTBEHHOW MPeapactoiioKeHHOCTHIO,
XpoMocoMHBIe 0ose3Hu. CoMaTWYecKue W TeHEepaTUBHBIC MyTamud. [IpUHIUIBI 310pPOBOTO
o0Opasa XW3HH, TUArHOCTUKH, MPO(UIAKTHKN U JICUEHUS T€HETHYECKUX OonesHei. Meauko-
T€HETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAYCHHE MEIUIIMHCKON T'€HETHKU B MPEAOTBpPALICHUU U
JICYCHUH TCHETHICCKUX 3a00JICBAHHUH YeIIOBEKA

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenekiusi Kak Hayka M TPOIECC. 3apOoXkKACHHUE CEJNCKIMU U JomecTukanus. Yuenne H.U.
BaBunoBa 0 meHTpax NpPOUCXOXKIEHUS M MHOTOOOpa3usi KyIbTypHBIX pacTeHuil. LleHTpbI
MPOUCXOKACHUA JOMAIIHUX KMBOTHBIX. COpT, nopoaa, mirtaMm

CoBpeMeHHbIE METOABI CeNeKUMU. MacCcoBBI M HMHIUBHIYaJbHBIH OTOOpPHI B CEJIEKLIUU
pacTeHuii U KUBOTHBIX. OIleHKa IKCTepbepa. bin3KkopoACTBEHHOE CKPEIIMBaHNE — MHOPUIUHT.
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Uucras nuausa. CkpeuiyBaHue 4YHCTHIX JUHHA. [eTepo3uc, wnu rubpuaHas cuia.
Heponcteennoe ckpemmBanue — aytOpuauHr. OtnanéHHas ruOpuauszanuss U e€ yCIexwu.
HckyccTBEeHHBIH MyTareHe3 M MOMy4YeHHE MOIHUILTIONIOB. J[OCTIKEHUs CeNeKIUU PACcTeHUH,
YKUBOTHBIX 1 MUKPOOPTaHU3MOB

buorexHonoruss Kak OTpaciab TNPOU3BOACTBA. |'€HHas MHXKEHepHs. OTallbl CO3JaHUs
pekomOunantHor JIHK w Tpancrennsix opranu3moB. Kierounas wmxenepus. Kierounsie
KYJIBTYpBI. MUuKpOKIIOHATBHOE pPa3MHOKEHUE pacTeHui. KnonupoBanue
BBICOKOIIPOYKTHUBHBIX CEITBCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJOTMYECKHE W 3TUYECKUE
npo6aemsl. [MO — reneTuuecku MOAU(PUINPOBAHHBIE OPraHU3MBI

11 KJIACC

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
DBOJIIOIIMOHHAS] OMOJIOTHS

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CupnerenbcTBa 3BodoNUU. [laneoHToONOrMYECKHe: TOCIEN0BATENBHOCTh MOSBICHHS BUIIOB B
MAJICOHTOJIOTHICCKOM JIETONMUCH, Tepexonnbie (opmbel. buoreorpaduueckne: CXOACTBO U
paznuuue ¢dayH U (HIop MATEPUKOB U OCTPOBOB. DMOPUOIOTUYECKUE: CXOJICTBA M PA3IUUUS
3M6pI/IOHOB Pa3HBIX BHUJOB ITO3BOHOYHBIX. CpaBHI/ITeHLHO-aHaTOMI/ILIGCKI/ICZ T'OMOJIOTHYHBIC,
aHAJIOTHYHBIC, PYJAMMEHTAPHBIC OPTaHbl, aTaBU3MbL. MOJICKYISPHO-OMOXMMUYECKHE: CXOJCTBO
MCXaHNU3MOB HACJICACTBECHHOCTHU U OCHOBHBIX MeTa0OITMUECKUX HyTeﬁ Y BCCX OpraHn3MoOB

OpomonmonHas Teopus Y. Jlapsuna. [Ipennocbuiku BOSHUKHOBEHHUS JapBUHU3MA. J[BrKy1Ine
CHJIBl 3BOJIIOLMU BUAOB 1O JlapBUHY (M30BITOYHOE pa3MHOKEHHE NPU OTPAaHUYEHHOCTH
pecypcoB, HeolpeaeaEHHasi N3MEHUYMBOCTb, 00ph0a 3a CyIecTBOBAHHE, €CTECTBEHHBIH 0TOOD)

Cunrernueckass teopust »Bomonuu (CTD) U ocHOBHBIE €€ MOJOKEHUS. MUKPOIBOIIOLHS.
[omynsius Kak eMHKIIA BUIA U SBOTIOLUI

JBuxymme cuiabl (QakTophl) SBOJIOLUMU BUAOB B mpupoje. MyTalHMOHHBIH mMpolecc u
KOMOWHATHBHAsA HW3MEHUMBOCTH. [lomyssiMoHHbIE BOJNHBI M apei¢ reHoB. M3omsmus u
murparusi. EcrecTBeHHBIN 0TOOp — HanpaBisitonui hakTop BoonuH. @OpMbI €CTECTBEHHOTO
orbopa.

[Tpucnoco0aeHHOCTh OPTraHW3MOB KaK pe3yJbTaT 3BOJONMH. [IpuMepbl mpucrnocoOiaeHui y
Opranu3zMoB. ApoMop¢03bl U HAHOAIANITALINH.

Bun wu BumooOpaszoBanme. Kpurepunm Buma. OcHOBHbIE (GOpMBI BHI000pa30BaHUS:
reorpaguueckoe, IKOJIOTHIECKOe

MaxkposBomorus. DopMbl  3BOTIONMU:  (UIeTUYECKas, AUBEPreHTHAs, KOHBEPIeHTHa,
napajuienbHas. HeoOpatuMocTh 3BONTIOLMH

Bo3HUKHOBEHNE U pa3BUTHE KU3HU Ha 3eMJie

JloHaydHbBIE TpEeACTaBICHUS O 3apOKACHUM >KU3HU. HaydHble THMIOTE3s! BO3HUKHOBEHUS
KM3HM Ha 3emie: aOMOreHe3 W MaHclepMHsa. XUMHMYECKas 3BONIOLUSA. DKCIEPUMEHTAIbHOE
MOJATBEP)K/ICHUE XUMHUYECKOW 5BotonuU. HavanpHble 3Tanbl OHOJOTMYECKONW 3BOJIOLUU.
I'mnoresa PHK-mwupa. [lepBbie kneTkn u ux 3Bomonus. PoOpMHUpPOBAHHWE OCHOBHBIX TPYIIII
JKUBBIX OPTaHU3MOB

Pa3Butue xu3Hu Ha 3emie mo spaM M nepuogam. Karapxeil. Apxelickas U MpoTepo3oucKas
apel. Ilanmeosoiickast 3pa u €€ mepuoAbl: KEMOPHICKWN, OPJIOBUKCKUN, CHUITYPUUCKUH,
JNEBOHCKMM, KaMEHHOYTOJIbHBIM, NEepMCKUU. Me3o30lickas 3pa U €€ NIEepHObl: TPUACOBBIN,
FOPCKHUIA, MEJIOBOM.

KaiiHo30iickass 3pa U €€ TMepuoJbl: IAJICOr€HOBbI, HEOT€HOBBIM, AHTPOIOIE€HOBBIN.
XapakTepucTUKa KiIMMaTa M TEOJOTMYEeCKMX npoueccoB. (OCHOBHBIE 3Talbl JBOIIOLUHA



23

24

2.5

2.6

3.1

3.2

33

3.4

3.5

4.2

43

pPacTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHuUM M *KHUBOTHBIX. IlosBieHwue,
paciBeT U BBIMUPAHUE TPy KUBBIX OPraHU3MOB

Cucrema OpraHM4ecKOro MHpa Kak OTpakeHHe HBOMIOIUU. OCHOBHBIE CHCTEMAaTUYECKHE
IpyHIbl OPraHU3MOB

DBOJIOLMS YEJIOBEKAa. AHTPOIOJIOTHS Kak HayKa. Pa3BuTHe mpeACcTaBICHUN O MPOUCXO0XKICHUN
YCJIOBCKA. MGTOI[I:I HN3YUYCHUSA aHTPOIOTCHC3a. CXOIICTBa " pas3iniyrd 4CJIOBCKA U JKUBOTHBLIX.
CucremaTiueckoe MoJ0KEHUE YeIoBeKa.

IBwxymue cunsl  ((akropel) aHTpororeHe3a. HacieacTBeHHas — M3MEHYHMBOCTH U
€CTeCTBEHHBI o0TOOp. OOImecTBeHHBIM 00pa3 JKW3HHW, W3TOTOBJICHHE OPYIUH Tpyaa,
MBIIIJICHUE, pCYb

OCHOBHBIE CTaJU U BETBU 3BOJIIOIIUYU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek yMenslil, Yenosek
npaMoxomsamuid, YenoBek HeanaepTaibCkuil, YenoBek pa3zyMHblid. Haxonku wHCKomaembix
OCTaHKOB, BpeMsl CyIIECTBOBaHUs, 00JaCTh PaclpoOCTpaHeHUsI, 00bEM TOJIOBHOTO MO3ra, 00pa3
YKU3HU, OPYIHS

UYenoseueckne packl. OCHOBHBbIE OONBIIME pPACBl: €BPOINEOUIHAsT (€Bpas3uiickas), HETpo-
aBcTpanmoujHas (PKBaTOpUAlbHAsA), MOHIOJOUIHAs (a3uaTCKO-aMepHKaHCKas). YepTsl
MIPUCTIOCOOJIEHHOCTH TPEACTABUTENEH YEIOBEUECKUX pac K YCIOBUSM CYIIECTBOBaHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

OpraHu3Mbl 1 OKpy>Karolias cpena

DKOJIOTHS KaK HayKa. 3aJadyd U pa3fesbl SKOJOTHH. MeTOoabl SKOJOTHUYECKUX HCCIIEI0BaHUM.
Dkojorudeckoe MupoBo33peHue. Cpenpl 0OWTaHUS OPraHU3MOB: BOJHAs, HAa3eMHO-
BO3JIyIITHAsI, TIOUBEHHAS, BHY TPUOPTaHU3MEHHAS

Oxonorndeckue ¢akrtopsl. Krnaccudukamus 3KOJIOTHYECKUX (PAKTOpOB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. J[eiCTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI

AbnoTtnueckue (pakTopbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTtonepuoansm. [IpucrnocobneHus
OPraHU3MOB K JICHCTBHIO aONOTHYECKUX (akTOpoB. bronorndeckue putmsl

buotnueckue daxkTopbl. Bumbl 6MOTHUECKUX B3aMMOJICUCTBUI: KOHKYPEHIINS, XUIITHUYECTBO,
MapasuTH3M, MyTyalau3M, KOMMEHCAIU3M (HaXJIeOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAJIH3M,
HEUTpanu3M. 3HAUCHHE OMOTHUYECKUX B3aWMOJICHCTBUU JIs CYIIECCTBOBAaHWS OPTraHU3MOB B
MIPUPOJIHBIX COOOIIEeCTBAX

OKOJIOTMYECKHE  XapaKTEpUCTUKK  nomyisuud. (OCHOBHBIE  IOKA3aTeNld  MOMYJISLMUH:
YUCJIIEHHOCTh, IUIOTHOCTb, POYKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MHUrpauus. J[nHammka
YUCJICHHOCTH IOIYJIALMUA U €€ peryJisanus

Coo0111ecTBa U DKOJIOTHYECKUE CUCTEMBI

Coo0bmiecTBO opranu3mMoB — 6uoneHo3. CTpyKTypsl OMOIIeHO3a: BUAOBAs, TPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBast). Bunbl-noMmuHanTel. CBs31 B OHOIIEHO3E

Dkonorudeckue cucteMbl (dkocuctemsbl). [lonstne 00 d3KocucTeMe U OHOTEOIEHO3E.
OyHKIMOHAIbHBIE KOMIIOHEHTbl JKOCHCTEMBI: MPOAYLEHThl, KOHCYMEHTBI, PEIyLCHTHI.
KpyroBopoT BemiecTB M MOTOK PHEPTUU B 3KOocHcTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE TOKa3aTeNM SKOCUCTEMBI: Ouomacca,
NIPOAYKLHS. DKOJIOTWYECKHE MUPAMUIBL: MPOJYKIHH, YHCICHHOCTH, Onomacchl. CBoiicTBa
9KOCUCTEM: YCTOWYMBOCTb, CAMOpEryJIsiius, pazpurue. CyKieccus

[IpuponHble HSKOCUCTEMBI. ODKOCHCTEMBI 03€p U peK. OKOCHUCTEMAa XBOWHOTO WJIHU
IIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOTIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOodKocucTeMbl. buomorndyeckoe wu
X03AHCTBEHHOE 3HAUEHHE arpPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopazHoobOpasue kak ¢akTop yCTOWYMBOCTH OdKocucTeM. CoxpaHeHUE OHOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie
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VYuenue B.U. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB u crpykrypa 6uocgepsl. JKupoe
BemectB0 W ero ¢yHkuuu. OcoOeHHOCTH Omocdepsl Kak TI00ATBHOW 3KOCHUCTEMBI.
JluHamMuueckoe paBHOBecHMEe U oOpaTHas cBsi3b B Ouocdepe. KpyroBopoTbl BemiecTB u
OMOTCOXMMHUYECKHE IHUKITBI 3JIEMEHTOB (yTIIepoa, a30Ta). 30HAILHOCTh Onocdepbl. OCHOBHEIC
OMOMBI CyIIIN

YenoseuectBo B Omochepe 3emum. AHTpororeHHbIe W3MeHeHUs B Ouocdepe. ['nmodanbHbIC
HKOJIOTHYECKUE TIPOOIIEMBI.

OcHOBa paNMOHATIBHOTO YIPABJICHUS TPUPOAHBIMH pECypcaMH W WX HCIIOJb30BaHHE.
JlocTukeHwust OMOJIOTUU U OXpaHa MPUPOIBI
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buonorusa. 10 xmacc : yueb. s obOmeoOpa3oBar. opraHu3anuii : 0a30BbI  ypoBeHb /
[B.B.Ilaceunuk u nap.]; mox pea. B.B.[laceunuka. - M.: [lpocsemenue, 2019. - 224 c.: un. -
(JIunawms sxu3HNM).
buonorms. 11 xmacc : yueb. mns obOmeoOpa3zoBaT. opranm3aiii : 0a30BbI ypoBeHb /
[B.B.Ilaceunuk u ap.]; nox pea. B.B.Ilaceunnka. - M.: Ilpocemenue, 2019. - 224 c.: un. -
(JIunus xu3HM).

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YAUTEJIA

buonorusa. 10 xmacc : yueb. s obOmieoOpa3oBar. opraHu3anuii : 0a30BbI ypoBeHb /
[B.B.Ilaceunuk u nap.]; mox pea. B.B.[laceunuka. - M.: [lpocsemenue, 2019. - 224 c.: un. -
(JIunams sxu3HNM).

buonorms. 11 xmacc : y4eb. mns obOmeoOpa3oBaT. opranm3aiii : 0a30BbI ypoBeHb /
[B.B.Ilaceunuk u ap.]; nox pea. B.B.Ilaceunnka. - M.: Ilpocemenue, 2019. - 224 c.: un. -
(JIunwus xu3HM).

buonorusa. 10-11 kmaccel. bazoBeiii ypoBenb. [loypounsie pa3paboTku.: y4ed. mocobue st
obmeobpasoar. opranuzanuii /B.B.Ilaceunuk, ['.I'.IlIBenoB, T.M.Edumosna. - 2-e u3x., crep. -
Mocksa: [Ipocsemenne, 2023. - 230 c. - (JIuHuUs XU3HN).

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
http://fcior.edu.ru

http://bio.1september.ru

http://www.sbio.info

http://www.eco.nw.ru




