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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl 0 OUOJIOTHH TEOPETHYECKYIO OCHOBY JUIS ONPEICIICHUS
NoAX0M0B K (OPMUPOBAHUIO coAepkaHHUs yueOHOro mnpenmera «bHUONOTHS) COCTaBHUIM:
KoHIenTyanbHble nonoxkeHuss @I'OC COO o B3auM00OOYCIOBIEHHOCTH 1EJIeH, COIep:KaHus,
pe3ynbTaToB 00y4eHHUsI U TPeOOBAaHUN K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS 00
O0IIKX LENSAX W MPUHIIMIIAX, XaPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEHETO
obmero o6Opa3oBanus B Poccuiickoit denepanuu, a Takke IOJIOKEHUS O crenuduke
Ouosnoruy, €€ 3HAYCHHH B TO3HAHUM >KUBOH MNPUPOABI M OOECIEYECHUH CYIIECTBOBAHUS
yenoBeueckoro obmiectBa. CorjacHO Ha3BaHHBIM TIOJIOKEHHUSIM, OIPEICIICHBl OCHOBHBIC
(GYHKIIUM IpOrpaMMbl IO OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu naéT TPEACTABICHHE O IMesix, o0 oOImeld crpaTeruu
oOyueHHUs, BOCHUTAHHS U PAa3BUTUS OOYYAIOIIMXCS CpeIcTBaMU Y4eOHOro ImpeaMera
«buonorus», omnpenenser o00sA3aTeIBLHOE MPEAMETHOE COJNEpKaHUEe, €ro CTPYKTYDpY,
pacripeziefieHle Mo pasziejiaM M TeMaM, PEKOMEHIYEMYIO IOCJIeI0BATEIbHOCTh H3YUYCHHS
y4eOHOro MaTepuajia ¢ y4€ToOM MEXMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU
00pa30BaTeNbHOTO MPOIIecca, BO3PACTHBIX OCOOCHHOCTEN 00yJaronnXcs.

B mporpamme mo OuonOruM Takke YYUTHIBAIOTCS TPeOOBAHUA K IUIAHUPYEMBIM
JUYHOCTHBIM, METAMPEAMETHBIM W IMPEAMETHBIM pe3yibTaraM OOy4deHHS B (HopMHpOBAHUHU
OCHOBHBIX BHJIOB Y4€OHO-IT03HABATEIIHLHOU JEATCIbHOCTH/YICOHBIX NEHCTBUI O0YJarOIIMXCs
110 OCBOCHHUIO COJIEP)KaHMS OMOJIOTHYECKOT0 00pa30BaHUS.

B nporpamme no 6uonoruu (10—11 xmaccel, 6a30BbI YPOBEHB) peaTU30BaH MPUHIIUI
MIPEEMCTBEHHOCTH B HW3Y4YeHUU Oumoyioruu, Ojarogapss 4eMy B HEW MpocMaTpUBAETCS
HAIPaBIEHHOCTh HAa PAa3BUTHE 3HAHMIL, CBSI3aHHBIX C (POPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, I[ICHHOCTHBIX OPHUEHTAIIMH JIMYHOCTH, OSKOJOTHYECKOTO  MBIIIJICHUS,
MPEJICTABICHU O 370POBOM 00pa3e KH3HU U OEpeKHBIM OTHOILICHHEM K OKpYKarolen
npupoHoii cpene. [loaromy Hapsiay ¢ M3ydeHHEM OOMIEOMOJIOTHYECKIX TEOpUH, a TaKKe
3HAHUW O CTPOCHUU KUBBIX CHUCTEM PAa3HOTO PaHra W CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOIIECCOB B MPOTrPaMMe 10 OMOJIOTHH YAEJIeHO BHUMaHUE HCIOIb30BAHUIO MOTYy4YEHHBIX
3HAHUH B TIOBCEAHEBHOW JKWU3HM IS PCEIICHUS NPHUKIAJAHBIX 3a/Jad, B TOM YHCIIE:
NpOPWIAKTUKA  HACIEJCTBEHHBIX  3a00JICBaHMI  YENOBEKAa,  MEIUKO-T€HETHYECKOTO
KOHCYJIbTUPOBaHUS, OOOCHOBAHHS  OKOJOTMYECKH  IIeJIeCOOOpAa3HOr0  TIOBEICHUS B
OKpY>Karollel MPUPOAHON Cpelie, aHallu3a BIUSHUS XO3SIMCTBEHHON JESITEIbHOCTU YelIOBEKa
Ha COCTOSIHME PUPOIHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CUJIEHWE BHUMAaHUS K MPUKIAIHON
HAIPaBICHHOCTH y4eOHOro mpenmera «bHONOTHS» MPOIUKTOBAHO HEOOXOJIUMOCTHIO
obOecrieueHust YCJIOBUM JUIsl peUIEHUs OJHOM W3 aKTyaJbHBIX 3aJad IIKOJBHOTO
OHOJIOTHYECKOr0 00pa3oBaHusA, KOTOpas MpeanonaraeT (HOpMUPOBAHHE Y OOYYArOIIMXCS
CIIOCOOHOCTH aIaNTHPOBATHCS K U3MEHEHUSM TUHAMUYHO Pa3BHUBAIOIIETOCS COBPEMEHHOTO
Mupa.

Buonorus Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUs 3aHMMaeT BakHoe mecto. OHa
obOecnieunBaeT (HOpMHUpPOBaHHE Yy OOYYAIONIMXCS MPEJICTaBICHUI O Hay4YHOH KapTUHE MUDA,
pacmmpsieT W 0000IIaeT 3HAHUS O JKUBOM NpHpOAC, €€ OTIMYMUTEIbHBIX NpPH3HAKaX —
YPOBHEBOW OpraHu3allid U SBOJIOLUUM, CO3MAET YCIOBUS [JIS: MO3HAHMS 3aKOHOB YKHUBOU
npuponbl, (GopmupoBaHUS (PYHKIMOHAIBHOH TPAMOTHOCTH, HABBIKOB 370pPOBOTO U
0e3omacHOro 00pasa )KU3HU, SKOJOTUYECKOTO MBIIIICHUS, IIEHHOCTHOTO OTHOIICHHUS K KUBOU
IPUPOJIC U YETOBEKY.



Ot6op coxmepxanmsi ydeOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C MO3ULUUN KyJIbTYpOoCOOOpa3HOro MOJXO0Ja, B COOTBETCTBUU C KOTOPBIM
oOyuaromiuecs: JOJDKHBI OCBOMTh 3HAHHUS U YMEHHUS, 3HaYUMbIe i (HopMHUpOBaHHs 0OIIeH
KYJbTYpbl, ONpPEACIAIONINE aJIeKBaTHOE MOBEICHHE YEJIOBEKAa B OKPYKAKOIIEH NPUPOIHON
cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM XU3HU U MpaKkTHYecKoil aestenbHocTH. Ocoboe
MECTO B 3TOM CUCTEME 3HAHUM 3aHUMAIOT AJIEMEHTHI COJIEPKAHUSA, KOTOPBIE CIyKaT OCHOBOU
Uit popMHUpOBaHUS TPEICTABICHUNH O COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHE MUpa U
[EHHOCTHBIX OPUEHTALMSIX JIMYHOCTH, CIOCOOCTBYIOUIMX TyMaHU3allMd OHOJOTHYECKOTO
o0OpazoBaHusl.

CTpyKTypUpOBaHHE COJIEpXKaHHUS Y4eOHOrO MaTepualia B IMpOorpamMMme IO OHOIOrHd
OCYIIECTBIIEHO C Y4YETOM TMPUOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTJIMYUTENbHBIX
0COOCHHOCTSIX JKUBOHM MPHUPOJBI, O €€ YPOBHEBOI OpraHMU3aliy U 3BOJIONUU. B cooTBeTCTBUU
C JTUM B CTpyKType yueOHoro mpeamera «buonorus» BblIeNEHbl — ClEAYOIINE
coJiepkaTenbHble IUHUU: «buosiorus kak Hayka. MeToasl HayuyHOro no3HaHush, «Kierka xak
Ouonornyeckass cucrema», «OpraHu3Mm Kak Ouonormueckas cucrema», «Cucrema W
MHOT000pa3ue OPraHUYeCKOr0 MHUpa», «IBOJIIOLHUSA >KUBON MHPUPOIBDY, «IKOCHUCTEMBI WU
MPUCYIIHE UM 3aKOHOMEPHOCTIY.

Lenp usydenus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE — OBIIAJCHHE
00yJaromuMHUCs 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpPTraHW3allUN JKUBBIX CHCTEM
pa3HOro paHra v npuoOpeTeHne YMEHHI HCIOIb30BaTh 3TU 3HAHUS JIJIsl TPAMOTHBIX JEHCTBUI
B OTHONIICHUH OOBEKTOB KUBOW NPHUPOJIBI U PEIICHUS PA3INIHBIX KU3HEHHBIX TTPOOJIEM.

JlocTikeHune 1enu u3ydeHus ydeOHoro mpeamera «buomorus» Ha 06a30BOM ypOBHE
o0ecrieunBaeTcs pelieHrueM CIeAYOIUX 3a/1ay:

OCBOEHHE OOYYAIOUIMMUCS CUCTEMBbl 3HAHUU O OHOJIIOTUYECKUX TEOPHUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTe3aX, MMPaBUIaX, CIYKAIIUX OCHOBOW sl (POPMUPOBAHUS
IPEJICTAaBICHUA O €CTECTBEHHO-HAyYHOH KapTHMHE MHpa, O METOJaX Hay4yHOro MO3HAaHMUA,
CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTAX KHUBBIX CHUCTEM Pa3HOIO YPOBHS OpraHU3allly,
BBIJIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

dbopMupoBaHUe y 00YJarOIIMXCSl MO3HABATEIbHBIX, MHTEIUIEKTYaIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEHl B IIpolLlecCe aHajM3a JaHHBIX O IYTAX pPa3BUTUS B OHOJIOTMM HAy4YHBIX
B3IJIS10B, UI€H U TIOJXOJ0B K U3YUEHHIO )KMBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3allMY;

CTaHOBJICHHE Yy OOydJaroImuxcs oOIIed KyabTyphl, (PYHKIIMOHAJIBHONH TPaAaMOTHOCTH,
pa3BUTHE YMEHUI OOBSICHITH M OLIEHUBATH SBJICHUS OKPYXKAIOIIET0 MUPA KUBOIM MPUPOJIBI HA
OCHOBaHWH 3HAHUH ¥ ONBITA, TIOJYYCHHBIX PU U3yUYCHUU OHOJIOTHH;

(dopMupoBaHuEe y 00Yy4arOIIMUXCS YMEHUM WILIIOCTPUPOBATh 3HAYEHHE OMOJIOTMYECKHUX
3HAHUM B IMPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIULIMHCKUX
TEXHOJIOTHI U arpoOUOTEXHOJIOTUIA;

BOCIIUTaHHE yOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUSI YEJIOBEKOM KUBOU NPHUPOJIBL,
HEOOXOJUMOCTH OEpeKHOro OTHOIIEHUS K HEH, COOJIIOEHUs STUYECKMX HOPM Ipu
MPOBEJICHNUHN OMOIOTUYECKUX UCCIIEI0BAHUM;

OCO3HaHUE 1IEHHOCTH OMOJOTHYECKUX 3HAHUN JIJISl TOBBIICHUS! YPOBHS 3KOJIOTUYECKON
KYJIBTYPBI, JUIsl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;



NpUMEHEHHE MPUOOPETEHHBIX 3HAHMM M YMEHUW B TOBCEIHEBHOM >XM3HU JI1 OLEHKU
MOCJIEAACTBUM CBOEH JIE€ATENbHOCTH IO OTHOIICHHIO K OKpYXaroueil cpenae, coOCTBEHHOMY
3JI0pOBBI0, 000CHOBAaHHE U COOJTIOICHHE Mep MPOo(HIIaKTUKH 3200 ICBaHU.

B cucreme cpennero oobmiero obpazoBanusi «buonorus», u3ydaemas Ha 0a3z30BOM
YpOBHE, SIBISETCS 00s3aTeIbHBIM Y4€OHBIM MPEIMETOM, BXOMASAIIUM B COCTAaB MpPEIMETHOM
obnactu «EcTecTBEeHHO-HAayUHbIE PEAMEThHI.

st u3ydenust Ouojorud Ha 0a30BOM YpPOBHE CpPEIHEr0 oO0mero oOpa3oBaHHS
otBoauTcs 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Hegeno), B 11 kmacce — 34 gaca (1 gac B
HEJISIIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bbuosorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OHOJIOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U IPYTHUMHU
€CTCCTBCHHBIMU HayKaMmu, (huinocopueil, ITHKOW, ICTETUKON W TmpaBoM. Poibp Ouonoruu B
dbopMUpOBaHUN COBPEMEHHOM HayuyHOI KapTUHbI Mupa. Cuctema OMOJIOTHYECKUX HaYK.

Metonpl MO3HAaHUS JKUBOW MPHUPOAbI (HAONIOJEHUE, DSKCIEPUMEHT, OIMCaHue,
u3MepeHue, Kiaccu(ukanus, MOICTMPOBAHNE, CTATHCTUIECKass 00padOTKa JaHHBIX).

JdemMoHcTpanuu:

[Toptpetsi: Y. Hapsun, I'. Menaens, H. K. Koasuos, [Ix. Yorcon u @. Kpuk.

Tabmu1e! U cxeMbl: «MeTOoIbI TO3HAHUS )KUBOW TPUPOJIBDY.

JlabopaTopHble M NpaKkTHYeCKHE PAdOThI:

[IpakTuueckas pabora Ne 1. «cnonp3oBaHuEe pa3iIMUHBIX METOJOB IPU HU3YUECHUH
OMOJIOTHUECKUX 0OBEKTOBY.

Tema 2. ’KuBble cuCTEMbI M MX OPraHU3aIUA.

Kusbie cucrembl (6MOCUCTEMBI) KaK MpeaMeT u3ydeHus Omonoruu. OTIu4Me KUBBIX
CUCTEM OT HEOPraHUYECKOW PUPOJIBI.

CpolicTBa OWOCHCTEM W HX pasHooOpa3ue. YPOBHH OpraHHW3allid OUOCHCTEM:
MOJICKYJISIPHBIM,  KJIETOUHBIM, TKAHEBBIA, OpPraHU3MEHHBIH, MOMYJISAIMOHHO-BUIOBOM,
IKOCHUCTEMHBIH (OMOTeoeHOTHIECKHA), OMOCHEPHBIA.

JdemMoHcTpanuu:

Tabmumpl 1 cxembl: «OCHOBHBIE MPHU3HAKU JKU3HW», «YPOBHU OpraHU3alUU >KUBOU
IPUPOJIBI».

O6opynosanue: Moaens Monekybl JJHK.

Tema 3. XuMHUYeCKHUI1 COCTAB U CTPOEHUE KJIETKH.

XUMHAYECKMA  COCTaB  KIETKA.  XHMHUYECKUE  JJIEMEHTBI:  MaKpO3JIEMEHTBHI,
MUKpO3JIeMEeHThl. Bosia 1 MUHEpanbHbIE BEIeCTBa.

OYHKIMKM BOABI U MHHEPAIbHBIX BellecTB B Kierke. llommgepaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB m crpoeHue OenKoB. AMHHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
HesameHnuMeble 1 3aMeHHUMbIE aMHHOKHUCIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU CTPYKTYPHI
0enKOBOM MOJIEKYJbl (TMepBUYHAs, BTOpUYHAs, TPETUYHAs W UETBEPTUYHAS CTPYKTYpa).
XuMH4ecKue cBoricTBa OeNkoB. bruosiornueckue GyHKITUN OSITKOB.

depmeHTHl — Ononorndeckre Karaiamsaropbl. CTpoeHne GepMeHTa: aKTHBHBIA ICHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamubbl. Otianuus ¢GEpMEHTOB  OT
HEOPraHMYECKUX KaTallu3aTOPOB.

VYrneBogsl: MoHOcaxapuabl (TIOKo3a, pubo3a H Ae30KcHpu003a), Iucaxapuibl
(caxapo3sa, JaKTO3a) W MOJUCaXapuabl (Kpaxmal, TJIMKOTEH, LeJUT0i03a). buonornueckue
(GYHKIIUH yTIIEBOIOB.

Jlunuaer:  Tpurnmunepunbl, ¢Goconunuabl, crepouasl. [uapodunbHO-THIPOPOOHBIE
cBoiicTBa. buonormueckue QyHkunu nunuaoB. CpaBHEHHE YTIIEBOJIOB, OCIKOB M JIUIHIIOB
KaK UCTOUHHUKOB YHEPTHUU.



HyxnennoBeie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX
kucinor. Crpoenne m ¢ynknuu JHK. Crpoenme m ¢ynkmuum PHK. Buner PHK. ATO:
CTpOCHHUE U (DYHKIIHUH.

[uronorus — Hayka o kierke. Kietounas teopus — npumep B3aUMOJCHCTBUS UAECH U
¢$akTOB B HAYYHOM MO3HAHUHU. METO/IbI U3YUCHHS KIETKH.

Knerka kak memoctHas >xuBas cuctema. OOIIMe NpPU3HAKK KIETOK: 3aMKHYTas
HapyxHast MeMOpana, mosiekyibl JIHK kak renernueckuil anmnapar, cucreMa CUHTe3a Oeka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. OCOOEHHOCTH CTPOCHUS
npokapuoTudeckoil kietku. Kierounass crenka Oaktepuil. CTpoeHHE SyKapHOTHYECKOU
kieTkr. OCHOBHBIC OTJIMYHS PACTUTEILHON, )KUBOTHOM 1 TPHOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAsl CTEHKA, IIIMKOKAIMUKC, UX (DYHKIUU.
[TnasmaTtnueckas memOpaHa, e€ cBoicTtBa M ¢yHkiuu. [luTomnazma u e€ OpraHOUIBL
OpnomeMOpannble  opraHounsl  kietku: OIIC, ammapat  [onbaku,  JH30COMBIL.
[losiyaBTOHOMHBIE ~ OpPraHoOuAbl KJIETKU: MHUTOXOHIApHUHM, miacTuabl. Ilpoucxoxnenue
MUTOXOHJAPHUHA ¥ Tuactul. Buasl mnactua. HememOpaHHbIe OpraHOWABI KIETKH: PUOOCOMBI,
KJICTOYHBIA LIEHTP, LEHTPUOIH, PECHUYKH, XKIyTUKU. DYHKIMM OPraHoOMJIOB KIIETKH.
Bxurouenus.

SAnpo — perymsatopHbld 1eHTp kieTku. CTpoeHue sapa: saepHas 000JI0uKa,
KapHuoIlIa3Ma, XpOMAaTUH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BElIECTB B KJIETKE.

JleMmoHCTpamum:

[optpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. lllneiinen, P. Bupxos, Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Huarpammsbl:  «PacnpeneneHue XUMUYECKHUX 3JIEMEHTOB B HEXKHUBOW MPUPOELY,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B )KMBOU IPUPOJIEY.

Tabmuner u cxemsl: «llepruoguyeckas Tabiuia XUMUYECKUX 3JIeMEHTOB», «CTpoeHue
MOJIEKYJIbl BOIBI», «buocuHTe3 Oenka», «CTpoeHHe MOJeKyinsl Oenkay, «CrtpoeHue
dbepmentay, «Hykneunosbie kucnotel. JIHK», «Ctpoenme monexynsl AT®», «Ctpoenue
JSYKapUOTHYECKON KIETKW», «CTpPOEHHE KMBOTHOW KIETKW», «CTpoeHue pacTUTEIbHOU
KJIETKN», «CTpoeHue MpoKapuOTHUYECKOU KIETKW», «CTpoeHHUE sapa KIETKH», «YTIEBOIbD,
«JIummmapny.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, 000pyJIOBaHUE JJIsl MPOBEICHUS HAOIIOACHHUIA,
U3MEPEHH, IKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, )KUBOTHBIX U O0aKTepUaIbHBIX
KJIETOK.

JlabopaTopHble M NpakTHYeCKHEe PAdOThI:

Jlaboparopuas paborta Ne 1. «M3ydueHHe KaTAIMTHYECKOW aKTHBHOCTH ()EPMEHTOB (Ha
IpUMepe aMUIIa3bl WIIA KaTaaas3bl)y.

JlaboparopHas pabota Ne 2. «M3ydeHue CTpOEHHUS KJIETOK PACTEHUH, JKUBOTHBIX H
OaxTepuii 0] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U UX OIMUCAHUEY.

Tema 4. ’/KuzHeneATeJJbHOCTH KJIETKH.

OOMeH BemiecTB, WJIM METa00au3M. AccUMHIANMS (TJIACTUYSCKUA OOMEH) |
JUCCUMUIIALINSA (9HEPreTUYecKuil 0OMeH) — JB€ CTOPOHBI €AMHOTO Mpolecca MeTabonu3ma.
Posb 3aK0HOB COXpaHEHHS BEIIECTB M SHEPTHH B IOHUMAaHUH METa00IH3Ma.

Tunsl oOMeHa BemIecTB: aBTOTPOQHBIA U TeTepoTpodHEIi. Ponbk depmeHTOB B 0OMEHE
BELLECTB U MIPEBPAILICHUH SHEPTUU B KIIETKE.



®orocunre3. CetoBas u TeMHOBass (¢asbl ¢orocuHTe3a. Peakmum QorocuHTesa.
DddextuBHocTh (DoTOCHMHTE3a. 3HadeHHWE (HOTOCHMHTE3a I KU3HU Ha 3emie. Bimsane
YCIIOBUH cpelbl Ha JOTOCHHTE3 U CIIOCOOBI TIOBBIIICHHSI €T0 MPOTYKTUBHOCTH Y KYJbTYPHBIX
pacTeHuil.

XeMocHuHTe3. XeMOCHUHTE3Upylolie OakTepuu. 3HAaUeHHe XeMOCHUHTE3a AJIs KU3HU Ha
3emuie.

DOHepreTudeckuii 0oOMEH B KJETKe. PacriersieHue BEImIECTB, BBIACICHUE H
AKKyMyJIUPDOBaHHE OHHEPrUM B KIETKe. OTalbl SHEpreTudyeckoro oOmeHa. [nmkomnus.
Bpoxenune u ero Buasl. KucnopogHoe okucieHue, Wi KIeTo4Hoe apixaHue. OKUCIUTETbHOE
dochopmmpoBanne. IHHEKTUBHOCTD IHEPTETHIESCKOTO 0OMEHa.

Peakniun matpuunoro cuHte3a. ['enernueckas undopmauus u JHK. Peanuzanus
reHeTHYecKoil nHdopmanuu B KieTke. | 'eHeTHueckuil KoJ u ero cBoiicTBa. TpaHCKpUIIIUs —

matpuunblii  cuHre3 PHK. Tpancisauus — OuocuHTe3 Oenka. OTambl  TpaHCIALUU.
KoaupoBanue amuHokucaoT. Ponb pubocom B GnocuHTe3e OemKa.
Hexnerounsie ¢opmbl xu3HH — BHUpYychl. Mcropus otkpeitus BupycoB (. U.

HBanoBckuif). OCoOEHHOCTH CTpOEHHS W >KHU3HEHHOTO IIMKIJIa BUPYcOB. bakrepmodaru.
bone3nn  pacTeHuii, JKMBOTHBIX M  4YEJIOBEKa, BbI3bIBa€Mble BUpycamH. Bupyc
ummyHogeduiura uenoeka (BHUY) — Bo3Oyautens CIIMJla. OOpatHas TpaHCKPHIILINA,
peBeprasa u unrerpasa. Ilpopunaktuka pacpocTpaHeHNs BUPYCHBIX 3a00JI€BaHUM.

JdemMoHcTpanuu:

[Toptpetsi: H. K. Konbios, 1. Y. UBanoBckuii, K. A. Tumupszes.

Tabmuner u cxembl: «Tunel  muTanwsy, «Metabommsmy, «MUTOXOHIPHS,
«QHepreTuueckuil oomen», «Xiopomnact», «Potocuntesy», «Crpoenne JJHK», «Ctpoenue u
dyHkmoHupoBanue reHay, «Cunre3 Oenka», «[eHermueckuii Kom», «Bupycs,
«bakrepuodarn», «Ctpoenue u xku3HeHHbIH w1ukn Bupyca CIIW[la, OGakrepuodaray,
«Pemmukamus [JHK».

O6GopynoBanue: Moaenu-anrmumkanuu — «Yasoenne JHK u  tpanckpumiusy,
«buocuntes 6enkay», «CTpoeHnue KIeTkn», Moaelb cTpykTypsl JTHK.

Tema S. PazMHoOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii muki, Wiy KU3HEHHBIM UK KieTku. Wutepdaza u muros. IIpouecchr,
nporekarone B uurepdase. Pernnukanus — peakuus matpuuHoro cuHtesa JIHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIN HA0Op — KapuOTHUIl. JIUTUIOUIHBIN U TaruIOWIHBI XPOMOCOMHBIE
HaOoOpbl. XpoMmaTuabl. LluTonmormyeckre OCHOBBI PAa3MHOXKEHHS ¥ WHAMBHUAYaJIbHOTO
pPa3BUTHUS OPraHU3MOB.

JHenenue xnerku — muto3. Craguu murto3a. [Ipomecchl, mpoucxonsuiue Ha pasHbIX
CTagusIX MUTO3a. Brosorudyeckuii CMBICI MATO3A.

[Tporpammupyemas rubesb KIETKH — arnomnTo3.

@opMbl  pa3MHOXKEHHUS OpraHM3MOB: Oecmojioe U TMosoBoe. Buasl  Oecronoro
Pa3MHOXKEHHUS: JEJIEHUE HAJBOE, IOYKOBAHUE OJIHO- 1 MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIONOrO.

Meiios. Cranuu meitosza. [Iponeccel, mpoucxodsmiye Ha ctaausx meinos3a. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HaYEHUE MEN03a.

["ameTorenes — mporecc 00pa30BaHUsI MOJOBBIX KIETOK Y KUBOTHBIX. [10JI0BbIE JKeIe3bl:
CeMEHHHUKHU U anyHuKUA. OOpa3oBaHUE U Pa3BUTHUE MOJOBBIX KIETOK — raMeT (CcrepMaTo3ous,



AllIeKIIeTKa) — crepmaroreHe3 u oBoreHe3. (OCOOCHHOCTH CTPOEHHUS SIMIIEKIETOK H
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanpbHOe pa3BUTHE (OHTOTCHE3). DMOpHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Oranbl SMOPUOHATLHOTO PAa3BUTHUS Y MO3BOHOYHBIX JKMBOTHBIX: IPOOJIEHUE, racTpyJsuus,
opranoreres3. lloctaomOpuoHanbHOe pa3BuTHE. THUNBI TOCTAIMOPUOHAIBLHOTO PAa3BUTHS:
npsiMoe, HempsiMoe (JIMYuHOYHOE). BnusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOJICTBA.

Poct u pasButue pacrenuil. OHTOreHE3 IIBETKOBOI'O PACTEHUsS: CTPOCHUE CEMEHH,
CTaJUu Pa3BUTHUS.

JdemMoHcTpanuu:

Tabmuubt u cxembl: «@OpMBI pa3MHOKEHUSI OPTaHU3MOBY, «/IBOIHOE OIIIOAOTBOPEHHE
y ILBETKOBBIX pacTeHuil», «BererarnBHoe pa3MHOXEHUE pacTeHMiI», «/leneHue kieTku
Oaktepuii», «CTpoeHre MOJIOBBIX KIETOK», «CTpoeHHe XPOMOCOMBD», «KIIeTOUHBIN UKD,
«Penmukanusa JJHK», «Muto3», «Meiiosy, «lIpsaMoe u HenpsMoe pazButue», «l'amerorenes y
MJIEKOTIUTAIOLIUX U YEJIOBEKa», «OCHOBHBIE CTaJJUN OHTOTEHE3a».

O6opynoBaHue: MUKPOCKOII, MUKponpenaparbl «CrepMaTo301ibl MIEKOIIUTAIOLIET O,
«Siiueknerka miekonuTarouero», «KapuokuHes B KJIeTKax KOpellKa JIyKa», MarHUTHas
Mo ienb-anrukanus «/lenenue kinetkn», moaens JIHK, mogens meTadaznoilt XxpoMOCOMBI.

JlabopaTopHble M NpaKkTHYeCKHEe PAdOThI:

Jlaboparopuas padora Ne 3. «HabmroneHrne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa
Ha TOTOBBIX MUKpOIIpEnaparaxy.

Jlaboparopuass pabora Ne 4. «V3ydeHwe CTpPOCHHUsS TOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpenaparax».

Tema 6. HaciiencTBEHHOCTh M U3MEHYHUBOCTH OPTraHU3MOB.

[Ipeamer m 3agaun reHetuku. Mcropus pa3BUTHS T€HETHUKHU. Poib muTOIOTMM M
SMOpPUOJIOTUM B CTAaHOBIIEHUU TEHETUKU. BKIag poccHiickMX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETHUKU. MeToApl TeHeTHKH (THOPUAOIOTUYECKHHA, ITUTOT€HETHYECKHIA,
MOJIEKYJISIpHO-TeHeTUuecKuii). OCHOBHbBIE F€HETHUUECKUE MOHATUS. ['eHeTnyeckass CUMBOJIMKA,
UCIIOJIb3yeMasl B CXE€MaxX CKpEIIMBaHUN.

3aKOHOMEPHOCTH  HAcJIeIOBaHUsl IPU3HAKOB, YycTaHOBIeHHble [. MeHnnenem.
MoHOrHOpUIHOE CKpEIIMBaHUE. 3aKOH €IWHO-00pa3us THUOPHUIOB TIEPBOTO ITOKOJICHUS.
[IpaBuno nomuHMpoBaHMs. 3aKOH pacllEIUIEHMs] HpPU3HAKOB. ['MIlOT€3a YMCTOTBHI TaMeT.
[TonHOE M HEMOJIIHOE JOMUHUPOBAHHUE.

JurubpunHoe ckpemuBaHue. 3aKOH HE3aBUCUMOIO HACIIEJJOBaHMS IPU3HAKOB.
[uTorenernyeckre OCHOBBI JNUTMOPUIHOIO CKPEIIMBAHMS. AHAIM3UPYIOLIEE CKpPELIMBaHUE.
Hcnonp3oBanne aHATM3UPYIOMIETO CKPEIIMBAHUS IS OTIPEACTICHNUS T€HOTUIIA OCOOH.

CuerieHHoe HacnenoBaHue mnpuszHakoB. PaGora T. Moprana Mo clremieHHOMY
Hacje10BaHUI0 TeHoB. HapyllieHue clenienus TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpoMOCOMHas TEOpUs HAC/IECTBEHHOCTHU. | eHeTHUecKue KapThl.

I'eneruka nona. XpoMocoMHOE OIpeiesIeHUE M0a. AyTOCOMBI U IOJOBbIE XPOMOCOMBI.
['omorameTHble U reTeporameTHble opraHu3Mbl. HaciienoBaHue NpU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

W3menunBocTh. Buabsl M3MEHUYMBOCTU: HEHACIEJICTBEHHAs M HacleACTBEHHas. Poib
Cpelpl B  HEHACIEACTBEHHOM H3MEHUMBOCTH. XapaKTepUCTHKAa MOJAU(PUKALUOHHON
M3MEHYMBOCTH. BapuanuoHHBI psii M BapualnuMoHHas KpuBas. Hopma peaknuu npusHaxa.



KonuuecTBeHHbIE M KAauyeCTBEHHbIE IPU3HAKM U HUX HopMma peakuuu. CBoilcTBa
MOIM(PUKAITMOHHON U3MEHUNBOCTH.

HacnencrBennas,  wiaM  TEHOTUIMYECKas,  M3MeHUYMBOCTh.  KoMOuHaTuBHAs
M3MEHYMBOCTh. Mel03 M TOJOBOW IMpollecC — OCHOBA KOMOWHATHBHON W3MEHYMBOCTH.
MyrtanroHHas U3MeHUMBOCTh. Knaccudukanus MyTanuii: TeHHbIE, XDPOMOCOMHbBIE, TECHOMHBIE.
Yacrora U mpuuMHbl MyTanuil. MytareHHbie (QakTophpl. 3aKOH TOMOJOTHYECKHX PsIOB B
HacieacTBeHHoM u3MeHunsocty H. 1. BaBuiosa.

BnesnepHas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'eneruka uenoseka. Kapuorun udenoBeka. OCHOBHBIE METO/bl I'€HETUKH YeEJIOBEKa:
TE€HEAJIOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUN, MOJICKYJISPHO-
reHeTuyeckuil. COBpPEMEHHOE OIpeAeeHUE TEHOTUIA: IIOJHOI€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUPOBaHuE, B ToM uucie ¢ nomotbio [1[P-ananusza. HacnenctBennsie 3aboneBanus
YyelioBeKa: TeHHble Ooyie3HH, OO0JIe3HHM C HaClIEACTBEHHOW MPeApacHoioKeHHOCTHIO,
XpoMocoMHble 0Oose3Hu. Comarhyeckue M reHepaTuBHble MyTaluu. CTBOJIOBBIE KJIETKH.
[Mpuntunsl  370poBOTO  00pa3a JKWM3HW, JWATHOCTUKH, TPOPHUIAKTHKHA H  JICUYCHHS
FEHETUYECKUX  Ooyie3He.  MenMKo-reHeTUYeCcKOe  KOHCYJbTUPOBAHHME.  3HAadyeHHE
MEAMIMHCKOW TEeHETHMKU B MPEIOTBPALICHUN U JICYCHHUH TEHETUYEeCKHX 3a00seBaHMi
YEJI0BEeKa.

JdemMoHcTpanuu:

[optpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

TaGmuub! 1 cxembl: « MOHOTHOPHIHOE CKPEIIMBAHUE U €r0 IIUTOICHETHYECKas OCHOBAY,
«3aKOH PpACLICIUVIEHUS M €ro IUTOIE€HETHYEeCKas OCHOBa», «3aKOH YHCTOTHl TraMeT»,
«durubpunnoe ckpemuBanuey», «l{uronornueckue OCHOBBI TUTHOPHIHOTO CKPEIIMBAHUS,
«Meito3», «B3auMopeicTBuE alieIbHBIX T'€HOBY», «l'€HeTHUecKue KapThl pacTEHUN,
JKUBOTHBIX U YelOBeKa», «['eHeTuka nomna», «3aKOHOMEPHOCTH HACJIEI0BAaHMS, CLICTUIEHHOTO
¢ noinom», «Kapuorumbl dyemoBeka M JKMBOTHBIX»,  «Buzabl  HM3MEHUHMBOCTWY,
«MonudukanonHas U3MEHUYMBOCThY», «HacnenoBanue pesyc-gakrtopa», «['eHeTmka rpymm
KpoBW», «MyTalmoHHasi U3MEHYUBOCTb.

O6opynoBanue: MoJenH-anmaIuKanuu «MoHOruOpuIHOE CKpelmuBanuey», «HemonHoe
JOMUHUpOBaHMe», «JluruOpuanoe ckpemmBanue», «llepekpécT XxpomMocom», MUKPOCKON U
Mukponpenapar «Jlpozopuna» (Hopma, MyTtauuu (GOpPMbI KpbUIBEB M OKpacku Teja),
repOapuii «I'0pox MOCEBHOM.

JlaGopaTopHble U NpaKTH4YecKHe padoThi:

Jlaboparopuass pabora Ne 5. «M3ydeHue pe3ynbTaToB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEIIUBAHMS Y IPO30(IIIBI HA TOTOBBIX MUKPOIIPETIapaTaxy.

Jlaboparopuas pabora No 6. «/3yueHue MoOAMGPUKAIMOHHOW HM3MEHUYHUBOCTH,
MOCTPOEHUE BapUALIMOHHOTO PsiJia U BAPUALIMOHHON KPUBOI.

JlaGopatopnass pabora Ne 7. «AHamu3 MyTamuii y Jpo30Quibl Ha TOTOBBIX
MUKpOIpenaparax».

[TpakTuueckas paborta Ne 2. «CocTaBieHue 1 aHaau3 POAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi Kak HayKa U Ipolecc. 3apoKIeHUE CEeJeKIUN U AoMecTHKanus. YueHnue H.
W. BaBuiioBa 0 1eHTpax MPOUCXOKIEHUS U MHOT000Opa3usi KyJbTypHbIX pacTeHuil. LleHTpsl
MIPOUCXO0KICHMS IOMAITHUX )KUBOTHBIX. COpT, NOpOAA, LITAMM.



CoBpeMeHHbIE METO/IbI CeNeKIMU. MaccoBbIi U MHAWBUYabHBIH OTOOPHI B CENEKIIUN
pacteHuii M KMBOTHbIX. OILlIEHKa DJ3KCTepbepa. bIM3KOPOACTBEHHOE CKpEIIMBaHHE —
uHOpuauHT. Yncras muaus. CKpemyBaHue YUCTHIX JIMHUHK. ['eTepo3uc, wim rudpuaHas cuia.
HeponctBennoe ckpemuBanue — ayrOpuaunr. OtaanéHHas rubpuauzanus U e€ YCHexXH.
HcKyccTBEHHBIM MyTareHe3 M MOJIy4YeHUE MOJUIIONI0B. JlOCTHKEHUs CENEeKUUU PACTEHHI,
JKUBOTHBIX U MUKPOOPTaHHU3MOB.

buorexHonorust kak OTpaciab HIPOU3BOJACTBA. ['eHHas WMH)KEHEpHUs. OTalbl CO3JaHMS
pexombunantHoil JIHK u Tpancrenneix opranusmoB. Kierounas ummxenepusi. Kierounsie
KYJIbTYpBI. MUuKpOKIIOHaIBHOE pa3MHOXKEHUE pacTeHui. KiionupoBanue
BBICOKOIIPOJYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OPIaHU3MOB. ODKOJOTMYECKHE U ITUYECKUE
npobsieMbl. 'MO — reneTnuecku MOAUPHUIMPOBAHHBIE OPIAHU3MBI.

JlemoHcTpanuu:

[Toptpetsi: H. . BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuubl u cxembl: KapTta «L{eHTpBl TPOMCXOXKACHUS U MHOTO00Pa3Hsi KyJIbTYPHBIX
pactenuit», «llopoabl gOMalIHUX JKUBOTHBIX», «CopTa KyJIbTYPHBIX pPAaCTEHUI»,
«Otnanénnas rubpunmsanus», «Paborer akagemmka M. @. VBanoBa», «llomuruionamsy,
«O0BEeKTHI OMOTEXHONIOTHIY, «KIeTouHbIle KyIbTyphl U KIOHUpOBaHue», «KoHcTpyupoBanue
Y TIEPEHOC FEHOB, XPOMOCOMY.

ObopynoBaHue: MyJIsSKH IJI0JI0B U KOPHEIUIOAOB AUKHX (OPM M KYJIBTYPHBIX COPTOB
pacrenui, repoapuii «CenbCKOX035HCTBEHHBIC PACTCHHS.

JlaGopaTopHble U IpaKTH4YecKHe padoThi:

Oxckypeusi «OCHOBHBIE METOJbl U JOCTUKEHUS CEJIEKIIMM PACTEHUM M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIBHBIN Y9aCTOK, B TEIUIMYHOE
XO035ICTBO, JTa0OPATOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. IBoIIOIIHOHHAS OMOJIOTHS.

[TpennochbuIKu BOSHUKHOBEHHS SBOJIIOIIMOHHON TEOpUHU. DBOIIOLMOHHAS Teopus U e
MecTO B Onosoruu. BiusHue 3BOTIOLMOHHON TEOPUH HA pa3BUTHE OUOJIOTHH U APYTUX HAYK.

CBugerenbcTBa 3BOMIONMU. [laneoHTONOTMYECKHE: TOCIEA0BATEIIBHOCTD TMOSIBICHUS
BUJIOB B TIAJICOHTOJIOTMYECKON JIETONMHCH, TIepexoanbie (opmel. buoreorpaduueckue:
CXOJICTBO U pasznuyue payH u Gop MaTEPUKOB U OCTPOBOB.

DOMOpPHOIOTHYECKHEe: CXOACTBA M pa3inuvs SMOPHOHOB pPa3HbIX BUAOB MO3BOHOYHBIX.
CpaBHUTEIIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHBIC, PyIMMEHTapHbIC OpPTraHbI,
aTaBU3MbI. MOJIEKYIISIPHO-OMOXUMHUYECKHE: CXOACTBO MEXAHHM3MOB HACJICICTBEHHOCTH U
OCHOBHBIX METa0O0JIMYECKUX MyTEeH y BCEX OpPraHU3MOB.

Opomtormonnas teopus Y. Jlapsuna. IlpeAamochuiku BO3HUKHOBEHHS JAapBUHU3MA.
JBwKymue Cuiibl HBOJNIONMKA BHUJIOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHUE MpHU
OTPAaHWYEHHOCTH PECypCOB, HEONpEISICHHAs W3MEHYMBOCTH, OOph0a 3a CYIIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunreruueckas Teopus sBoonuu (CTD) u e€ 0oCHOBHbBIE MOJIOKEHUS.

MuxkposBontonus. [Tonmynsnus kak eIrHHIA BUIA U SBOIIOLHUH.

JBwxymue cuiibl ((hakTOphl) SBOJIIONMHA BUAOB B MpUpoe. MyTallMOHHBIN MTpoliece U
KOMOMHATUBHAs HM3MEHYMBOCTh. [lomymsiuoHHble BONHBI M Apeid reHoB. M3omsuus u
MUTpaIus.



EctectBenHblil 0T00p — HampaBisoomuid Gaktop 3Bomonud. GOpMbl €CTECTBEHHOTO
otbopa.

[IpucnocoOneHHOCT, ~ OpPraHuM3MOB  Kak  pe3yapTaT  3Boionuu.  llpumepst
MPUCIIOCOOJIEHU y OpraHu3MoB. ApoMopd 036l U UANO-aaNITAI[UH.

Bun u Bugoo6pazoBanue. Kpurepuu Buma. OcHoBHbIE (OpMBI BUA000pa30BaHUS:
reorpaduueckoe, SKOJIOrHIeCcKoe.

MakposBomtonus. @opMbl 3BOTIONUK: (DUIIeTUYECKAst, JUBEPTCHTHAS, KOHBEPTreHTHAs,
napasuienbHas. HeoOpaTuMocTh 3BOIIOLINH.

[IpoucxoxaeHue OT  HeCNEeUUATH3UPOBAHHBIX  mpeakoB.  [Iporpeccupyromas
cnenuanu3anusa. AfanTuBHas pajualys.

JdemMoHcTpanuu:

[Hoprpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, O.
['exkenb, @. Mromep, A. H. CeBepuos.

Tabmuubr u cxembl: «Pa3BuTHe OpraHm4eckoro Mupa Ha 3emie», «3apoabIn
MIO3BOHOYHBIX JKHBOTHBIX», «ApxeonTepukcy, «DopMbl OOpbOBI 3a CYIIECTBOBAHHUEY,
«EcrecTBeHHbli  0TOOp», «MHOrooOpasue coOpToB pacTeHHit», «MHOrooopasme mopo
KUBOTHBIX»,  «llomynsauuny, «MyTalioHHasT ~ HU3MEHUYUBOCTHY,  «ApoMopdo3b»,
«Unnoananranuny, «O0Imas gerenepanus», «JBrkymue cuibl sBomonuny, «Kapra-cxema
mapiipyta myremectsus Y. Jlapsunay, «bopnba 3a cymectBoBanuey, «IIpucrnocobieHHOCTD
opranusMoBy, «I eorpaduyeckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C pa3lWYHBIMU THIAMH OKpacku, Habop
IUIOZIOB M CeMSsH, KosuteKuus «[Ipumepbl 3aluTHBIX TPUCTIOCOONEHUH Y JKUBOTHBIX», MOJEIb
«OCHOBHBIC HaNpaBJICHUS HBOJIONHMN», 00BEMHAs Moaenb «CTpoeHHEe TOJOBHOTO MO3Ta
MO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, KoJuieKius «DOpMbl COXPAaHHOCTH HCKOMAeMbIX
JKUBOTHBIX U PACTeHHI», Mosenb anruiukanus «Ilepekpéct xpomocomy, BllaxKHbIe MpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHE IATYIIKH», MHKporpenapar «Jlpo3oduna» (HOpMa,
MyTaluu GOPMbI KPbUILEB U OKPACKH TEJIA).

JlaGopaTopHble U IpaKTH4YecKHe padoThi:

JlaboparopHnas pabota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIOY.

Jlaboparopuass pabora Ne 2. «Omnucanue TPHUCTIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHMe ¥ pa3BUTHE KU3HU Ha 3emJie.

JloHayuHble  MpeACTaBIEHUS O  3apOXKIEHUU KU3HU. HayuHble  TUIOTE3BI
BO3HUKHOBEHHUSl JKHM3HM Ha 3emiie: aOuMOreHe3 W MaHcnepMus. XUMHYECKas HBOJIOLHUS.
AOUVOTeHHBI CHHTE3 OPraHUYECKUX BEIIECTB M3 HEOPTraHUYECKUX. DKCINEPUMEHTAIBHOE
MOJATBEPKICHUE XUMHUYECKOW 3BONOUMU. HauanbHble 3Tanbl OMOIOTHYECKOW HBOIIOLIMU.
['unoreza PHK-mupa. @opmupoBanue MeMmMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE
npoTtokneTrku. IlepBble kineTku U ux 3Bosonus. OpMUPOBAHME OCHOBHBIX T'PYII KUBBIX
OpraHU3MOB.

Pazgurue »xu3Hm Ha 3emne no spam U nepuojaMm. Karapxel. Apxeiickag u
npotepo3oiickas spbl. Ilaneo3oiickas spa u e€ mepuoaspl: KEeMOPUNCKUN, OPIOBHKCKUH,
CUIIypUICKUH, IEBOHCKUM, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3so30iicKas 3pa u €€ epuoabl: TPUACOBBIN, FOPCKUM, MEJIIOBOM.

Kaiino3oiickas spa u e€ meproipl: MajaeoreHOBbIi, HEOT€HOBBIM, AaHTPOIIOTEHOBBIH.



XapakTepucTuKa KJIMMAaTa U Te0JOTMYECKUX MpoueccoB. OCHOBHBIE 3Tallbl IBOJIIOLUU
PacCTUTENBLHOIO M YKMBOTHOIO MHpa. ApoMopdo3bl y pacTeHUid M KHUBOTHbIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYIIT KUBBIX OPTaHU3MOB.

Cucrema  OpraHMyeckoro Mupa Kak  OTpaxkeHue  3Boimouud. OCHOBHBIE
CHUCTEMAaTUYECKHE IPYIIIbl OPraHU3MOB.

OBOJIIOLIMSL  YeJIOBEKAa. AHTpPONOJIOTHS KakK Hayka. Pa3BuTue mnpeacTaBileHUd O
IPOUCXOXKACHUN 4esoBeka. Meroasl u3ydeHus aHTpororeHe3a. CXoacTBa W pa3inuyus
YeJIOBEKa U )KMBOTHBIX. CHCTEMAaTUUYECKOE MOJI0KEHUE YEJIOBEKa.

JBuxymue cuibl (pakTopsl) aHTpomoreHesa. HacnencTBeHHas HW3MEHYHBOCTH U
€CTeCTBCHHBIH 0TOOp. OOIIeCTBeHHBI 00pa3 W3HW, W3TOTOBJICHUE OPYIUH Tpyna,
MBILLIEHUE, PEYb.

OCHOBHBIE CTaUU U BETBU 3BOJIOLIMH YEJIOBEKA: aBCTPAIONUTEKHU, YeI0BEK yMelbli,
UYenosexk npsamoxondmuii, YenoBexk HeaHAepTanbCKui, YenoBek pa3dyMmHbld. Haxonku
UCKONIAEMbIX OCTAaTKOB, BpEMsl CYIIECTBOBAHMs, O0JIACTh PpacCHpOCTpaHEHUs, OO0BEM
TOJIOBHOT'O MO3ra, 00pa3 )KU3HU, OPYAUSL.

UYenosedeckue packl. OCHOBHBIC OOJBININE PAChl: €BPOIICOUIHAS (€Bpa3HiicKasi), HETPO-
aBcTpajoujHas (PKBaTOpHAlIbHAsA), MOHIOJOUIHAS (a3MaTcko-amepukaHckas). UYepTsl
MPUCIIOCOOJICHHOCTH TIPEJCTaBUTENeH YelOBEYECKMX pac K YCJIOBUSM CYIIECTBOBAaHUS.
EnuncrBo uenoseueckux pac. Kpuruka pacuzma.

JdemMoHcTpanuu:

[Hoptpetsr: @. Penn, JI. ITacrep, A. . Onapun, C. Munep, I'. FOpu, Y. JlapBuH.

Tabmuuper u  cxembl: «BosuuknoBenne CoaHeuHoli  cucTeMbl», «Pa3Butuhe
OpraHMuYecKoro Mupa», «PacturenpHas kinerka», «KuBoTHas kierka», «lIpokapuornueckas
KJIeTKa», «COBpEMEHHasl CUCTEMa OPraHUYeCKOro MUpa», «CpaBHEHWE aHATOMUYECKUX YEpT
CTPOCHHMS  4YelOBEKa M  4YeJIOBEKOOOpa3HbIX  00e3bsH», «OCHOBHBIE MecTa
MaJCOHTOJOTMYECKUX HAXOAOK IPEIKOB COBPEMEHHOIO 4YeJIOBEKay, «/[peBHelliue Iroan»,
«/IpeBHue moan», «IlepBbie COBpEMEHHBIE JIIOIN», «HeII0BEYECKHUE pach».

O6opynoBanue: mynspku  «lIpoucxoxaenue denmoBeka» (OIOCTBI aBCTPaJIONUTEKA,
NUTEKAHTPOMNa, HeaHJepTajblla, KPOMaHbOHIIA), CJENKH WIA H300paKEHUS KaMEHHBIX
OpyIui EpPBOOBITHOTO YeloBeKa (KaMHH-YOIIEphl, pyOusa, ckpebiia), reOXpOHOJIOTHYECcKast
Tabynua, Koyuekuus «@opMbl COXpaHHOCTU UCKOMAEMbIX KUBOTHBIX U PACTEHUI.

JlabopaTopHble M NpaKkTHYeCKHE PAdOThI:

[TpakTuueckast padora Ne 1. «/3ydyeHne UCKOMaeMbIX OCTATKOB PACTCHHUM U dKUBOTHBIX
B KOJUIEKLIUAX.

OKcKkypeusi «IBOJIIOLMA OpPraHU4eCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAy4YHBIN
WJIU KpaeBeAUYEeCKUi My3eil).

Tema 3. Oprann3msl 4 OKpPYy:Ka0IAs cpeaa.

DKOJIOTMSl KaKk HayKa. 3ajaud W pa3fenbl dKOJOTMH. METOIbl 3KOJIOrMYEeCKUX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHWsI  OpPraHU3MOB:  BOJHAs, HA3eMHO-BO3JYIIHAs, IOYBEHHAs,
BHYTPUOPraHU3MEHHAs.

Oxonoruveckue axtopsl. Knaccubukanusa skonornueckux (HakTopoB: aOMOTHYECKUE,
OMOTHYECKHE U aHTPONIOreHHbIe. J[elicTBHE IKOJIOTHYECKUX (PAKTOPOB Ha OPraHU3MBI.

AbGuotnyeckue (akTOpbl: CBET, TEMIEpAaTypa, BIAXKHOCTb. DoTONEPUOAU3M.
[TpucniocoOnenust OpraHu3MOB K ASHCTBHIO a0MOTHYECKUX (PaKkTOpoB. bruomornyeckue puTMsl.



buotnueckue (¢akropel. Buuel OMOTHUECKMX B3aUMOJCHCTBHUN: KOHKYpEHIUS,
XHITHAYECTBO, cuMOMO3 u ero ¢opmel. [lapasutusm, Koomepamus, MYTyaau3M,
KOMMEHCAIIU3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAIM3M, HEUTpaau3M. 3HAYCHHE
OMOTHUYECKUX B3aUMOJICHCTBUIN /1JIs CYILIECTBOBAHUS OPTaHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOIMYeCKHE XapaKTePUCTUKU MONyisiuuyd. OCHOBHBIE IIOKA3aTelNM IOIMYJISINH:
YHUCJICHHOCTb, IJIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpauus. JuHamuka
YUCJIEHHOCTH MOMYJISILIMY U €€ peryJisiiusl.

JlemoHCTpamum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, 3. ['ekkens.

Tabmuubt u cxemel: kapta «lIlpupommpie 30HBI 3emuu», «Cpeasl OOHTaHUS
opranusmoBy», «®doronepuonusm», «llomynsiuum», «3aKOHOMEPHOCTH POCTa YHMCIEHHOCTU
HOIMYJISAUHN UHPY30pUU-TYDenbku», «[IumeBsle nenmuy.

JlaGopaTopHble U IpaKTH4YecKHe padoThi:

Jlaboparopuast padora Ne 3. «Mopdormorndeckue 0coOOCHHOCTH PACTEHUH M3 Pa3HBIX
MECT OOUTAHUSD.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktuyeckas pabora Ne 2. «[loacyér IUIOTHOCTH NOMYJSAIMA pPa3HBIX BUAOB

pacTeHuin».
Tema 4. CooO1ecTBa U IK0JIOTHYeCKHE CHCTEMBbI.
CoobmectBo  opranu3smMoB — OuoneHo3. CTpykTypsl OuoleHo3a: BHIOBaf,

POCTPAaHCTBEHHAs, Tpoduueckas (mumieBasi). Bunbl-nomunantel. CBsizu B OMOLIEHO3E.

DKonorudeckue cuctemsl (dKocuctemsl). [loHsATHE 00 3KOCHCTEME M OHOTEOIEHO3E.
QOyHKIMOHAIBHBIE KOMITIOHEHTBI ASKOCHCTEMBI: MPOAYIECHTHI, KOHCYMEHTBHI, PEHyLCHTHI.
KpyroBopoT BemiecTB ¥ MOTOK SHEPTUU B dKocHcTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumieBpie menu u cetu. OCHOBHBIE TMOKa3aTelld 3KOCHUCTEMBI: OnoMacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMUAbL: MPOAYKIUHU, YHUCICHHOCTH, Omomaccel. CBolcTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPETYJIsLUSL, pa3BuTue. CyKIieccus.

[Ipupoanbie 3KOCUCTEMBI. DKOCHCTEMBI 03€p M pEK. DKOCHCTEMa XBOWHOTO WM
HIMPOKOJIMCTBEHHOTO JIEca.

AHTpPOIIOTeHHbIE IKOCHCTEMBI. ATPO3KOCHUCTEMBI. Y pboskocucTembl. bruonoruueckoe u
XO35IICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpasue  kak  ¢daktop  ycroiumBocTH  dkocucteM.  CoxpaHCHHE
OHOJIOTUYECKOT0 Pa3HOOOpasus Ha 3emIie.

VYuenne B. . Bepnanckoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa Ouocdepsi.
XKusoe BemectBo u ero ¢pynkmun. Ocodennoctn Omochepsl Kak rI00aIbHON IKOCHCTEMBI.
JlnHamuueckoe paBHOBECHE M 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoThbl BeweCTB U OHOT€OXMMHYECKHE IUKJIBI 3JIEMEHTOB (Yriiepoja, a3oTa).
3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIH.

UenmoeuectBo B Omochepe 3emum. AHTPOIOTEHHBIE W3MEHEHHS B Ouocdepe.
I'moGanbHBIE YKOTOTHUECKUE TIPOOIIEMBI.

CocymiectBoBaHue NpUpoasl U uenoBedecTBa. CoxpaHeHne Ouopa3sHOOOpasus Kak
OCHOBa ycroilunBocTu Ouocdepsl. OCHOBa pPAMOHAIBHOTO YIPaBICHHUS MPUPOIHBIMU
pecypcaMu B UX UCnojb3oBaHue. JlocTikeHus: OMOJIOTHH U OXpaHa MPHPO/IBL.

JdemMoHcTpanuu:

[Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.



Tabmuiet u  cxembl: «[lumeBble nenu», «bHOLIEHO3: COCTaB U CTPYKTYypay,
«[Ipuponusie coobmecTBay, «llemn nuranusy, «konorundeckas nupamuaa», «buocdepa u
YeNoBeK», «DKOCHUCTEMa IITUPOKOIUCTBEHHOTO Jieca», «IKOCHUCTEMa XBOWHOTO Jiecay,
«buornieno3 Bomoéma», «ArporeHos», «llpuMmepHble aHTPONMOreHHBIE BO3ACUCTBUS Ha
npupony», «BaxkHeilline UCTOYHUKU 3arpsi3HEHUs BO3[yXa U TPYHTOBBIX BOJ», «llouBa —
BaKHeiImas cocrapisiomas Ouocdepb», «DakTopbl nerpaganuu mous», «llapHUKOBBIN
apdexT», «DaKkTopbl PaAMOAKTUBHOTO 3arpssHeHus Ouocheps», «OOmas crpykrypa
ouoctepsr», «PacnpocTpanenue >xu3HH B Ouocdepe», «O30HOBBIH 3KpaH Ouochepsn»,
«Kpyrosopot yriepoaa B 6uocdepe», «kKpyroBopot azora B Ipupoe».

ObopynoBanue:  Moaenp-ammukanus  «TunmuuHsle  OMOLEHO3B»,  repOapuit
«PactutenpHpie  cooOmiecTBa», Kojulekuuu «buoreHo3», «BpemuTenu — BakHEMIIHNX
CEJIbCKOXO3SUCTBEHHBIX KYJIBTYp», TepOapud W KOJUJICKIUU PACTeHHUH U KUBOTHBIX,
NPUHAJICKAIINE K pa3HbIM O3KOJOTHYECKHM Tpynmam ofHoro Buja, KpacHas kHuUra
Poccuiickoit @enepanuu, n300pa’keHUsI OXPAHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA I[TPOI'PAMMBI 110 BUOJIOT'UN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUA

Cornacho ®I'OC COO, ycrtaHaBnuBarOTCsl TpeOOBaHMsS K pe3ylbTaTaM OCBOCHHUS
00y4aroImyMuUCs IPOrpaMM CpPEeIHEro oo1ero oopa3oBaHus: JMYHOCTHBIM, METAIIPEIMETHBIM
U NIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NTUYHOCTHBIX PE3YyJbTATOB OCBOCHHS IpeaMera «buonorus» BbIAEIEHBI
CIIEYIOIIME COCTABJISIOLIME: OCO3HAaHME OOy4YaloIMMUCA POCCHUMCKOM TIpa)IaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH U CaMOOIIPEIEICHHUIO,
HaJIMYMe MOTHBALMM K OOyYeHHUIO OHOJIOTHHM, IleJICHANpaBlIEHHOE pa3BUTHE BHYTPEHHUX
yOeXAeHUI TMYHOCTH Ha OCHOBE KJIFOYEBBIX LIEHHOCTEH U UCTOPUUECKUX TPAIULIMI pa3BUTHS
OMOJOrMYECKOr0 3HAHUSA, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIMXCsi PYKOBOJICTBOBAaThCS B
cBOCH ACATCIIBHOCTH HCHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMM, MNpucymumMu  CHUCTEME
OMoJIOrnYeckoro 00pa3oBaHUs, HAJIMYUE SKOJIOTMYECKOIO IPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTD )KU3HEHHBIC TUIAHBI.

JInyHOCTHEBIE PE3YIbTATbl OCBOCHHA IMPCAMCETA «bnonorusy JOCTUI'alOTCA B €JUHCTBEC
y‘IC6HOﬁ ¥ BOCITHTATCIILHOM ACATCIIBHOCTH B COOTBCTCTBHUH C TPAAUIIUMOHHBIMHA pOCCHfICKHMH
COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U JyXOBHO-HPABCTBEHHBIMU LICHHOCTSIMH, IPUHATBIMU
B 00IIIECTBE NPAaBUIAMU U HOPMAaMU TOBEACHUS M CIIOCOOCTBYIOT MPOLIECCAM CAMOIIO3HAHUS,
CaMOBOCIIUTAHUA U CaMOPA3BUTHA, PA3BUTUA BHYTpeHHefI MMO3UIHH JIMYHOCTH, IMATPHUOTHU3MA,
YBa)KCHHsI K 3aKOHY M NPABONOPAAKY, YEJIOBEKY TPyJa M CTaplIeMy IOKOJIECHHIO, B3aMMHOIO
yBaKeHMs, OEpeXHOro OTHOWIEHMS K  KYyJIbTYPHOMY HAacleAul0 M TpaJulUsIM
MHOTrOHallMOHAIBbHOr0 Hapoaa Poccuiickoit @enepanuu, Npupoae U OKpyKarouleH cpene.

JImyHOCTHEBIE PE3YIbTAaTbl OCBOCHUSA y‘~I66HOI‘O npeamera «buonorusy JOJIZKHBI
OTpa)kaThb TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJCTBOBATHCS CHOPMHPOBAHHOM
BHYTPEHHEH MO3MLMEH JIMYHOCTH, CHCTEMOH ILIEHHOCTHBIX OpPHUEHTAlul, IO3UTUBHBIX
BHYTPEHHUX YO€X/IeHUl, COOTBETCTBYIOIIMX TPAAULMOHHBIM LEHHOCTSIM POCCUHCKOTO
oOuiecTBa, pacUIMPEHNE )KU3HEHHOTO OIBITAa M OIbITA JIEATEIbHOCTH B IIPOLECCE pealln3aluu
OCHOBHBIX HaHpaBJIeHI/Iﬁ BOCIIUTATEIHLHOM JACATCIIBHOCTH, B TOM YHCJIC B 4aCTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

C(OPMHPOBAHHOCTh TIPAXJAHCKOM MNO3MLMU oOOydaromerocs Kak akTHBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIECTBa;

OCO3HAHHUC CBOMX KOHCTUTYLIMOHHBIX IIpaB H O6H33HHOCT€ﬁ, YBAXXCHUC 3aKOHA U
IIPABOIIOPAIKA;

TOTOBHOCTb K COBMECTHOH TBOPUECKOM JESATEIbHOCTH MPU CO3JAaHMHM Y4eOHBIX
IMPOCKTOB, PCIICHHUU y‘~I€6HI)IX W IIO3HABATCJIBbHBIX 3aJa4, BBIIIOJIHCHHUN OHMOJIOTHYECKUX
JKCIIEPUMEHTOB;

CHOCOOHOCTh ONpEAEATh COOCTBEHHYIO IO3MLHMIO [0 OTHOIIEHUIO K SBJICHUAM
COBPEMEHHOM KHU3HU U O0BACHATH €€;

YMCHHUC  YUUTBIBATH B CBOHUX I[GflCTBI/IHX HGO6XOI[I/IMOCTI) KOHCTPYKTUBHOT'O
B3aHMOI[€fICTBHH JIIO[[GI71 C pa3HbIMU y6€)KZ[€HI/IHMI/I, KyJIbTYPHBIMU ILECHHOCTAMU U
COLIMAJILHBIM IT0JIO)KEHUEM;



TOTOBHOCTh K COTPYAHHYECTBY B MPOLIECCE COBMECTHOTO BBIMOJIHEHHS Y4EOHBIX,
MO3HABATEJIbHBIX M MCCIEI0BAaTENbCKUX 3aJ1a4, YBA)KUTEIBHOIO OTHOIIEHHWS K MHEHUIO
OIIOHEHTOB IIPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOIO COJIEPIKAHNUS;

TOTOBHOCTb K TYMaHUTAapPHOU U BOJOHTEPCKON €ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

c(OpPMUPOBAHHOCTh ~ POCCHICKOM  TpakJaHCKOM  HMACHTUYHOCTH, MAaTPUOTHU3MA,
YBa)XEHUsI K CBOEMY Hapojy, UyBCTBa OTBETCTBEHHOCTHU Iepen PoauHol, ropaoctu 3a cBoi
Kpaii, cBO0 PoauHy, CBOI 53bIK U KYJBTYpY, MPOILIOE U HACTOSIIEE MHOIOHALIMOHAIBHOIO
Hapoja Poccun;

[IEHHOCTHOE OTHOIICHHWE K TMPUPOJHOMY HACJIECIUI0 W TaMATHUKAM IPUPO/IBI,
JnocTuxkeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBIIGHHE U pa3BUTHE
OMOJIOTUHM, TOHMMAaHHWS 3HA4YeHHs] OHOJOTUM B TO3HAHUHM 3aKOHOB MPUPOJIbI, B KU3HU
YeJI0BeKa U COBPEMEHHOTO O0IIECTBa;

uaelHas  yOeKIEHHOCTh, TOTOBHOCTh K CIy)keHHMI0 u 3amurte OTteuectsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HapoAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TIOBEJICHUS;

CIIOCOOHOCTh ~ OLIEHMBaTh CHUTYallUl0 W HOPUHUMATh OCO3HAHHBIE  PEIICHHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOECHUE YCTONYNBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM pOAMTENSAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEH CEMEHHON >XM3HU B COOTBETCTBUM C TpaJAUIMUSIMU
Hapozi0B Poccuu;

4) 3cTeTHYeCKOr0 BOCIMTAHMS

ACTETUYECKOE OTHOIICHUE K MUY, BKIIFOYast 3CTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOLICHUI;

MOHUMaHUE HYMOLIMOHAIBHOTO BO3/IEUCTBUS KUBOM PUPOABI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@XEHUIO B PA3HBIX BHJAX HCKYCCTBA, CTPEMJICHUE MPOSIBISAThH
KayecTBa TBOPUECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHUS KYJbBTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIArONOJIYYHS:

NOHMMAaHHUE W peaju3alus 3I0pOBOro M Oe3omacHoro obpasza KU3HU (370pOBOE
MUTaHKUE, COOJTFOICHUE THTUEHUYCCKHUX MPABUI U HOPM, COATAHCUPOBAHHBIN PEXKHUM 3aHITHIA
U OT/AbIXa, peryispHas (Qu3MyecKas aKTUBHOCTb), OEpeXHOro, OTBETCTBEHHOIO U
KOMIIETEHTHOT'O OTHOIIICHHUSI K COOCTBEHHOMY (DU3HUECKOMY U IICUXUUYECKOMY 3/I0POBBIO;

MOHMMAaHHUE IEHHOCTU TPaBUI WHAMBHIYaTIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCJIEACTBUN U HEMPHUITHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJICHUS aIKOTOJS,
HApKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHMA:

TOTOBHOCTb K TPYZY, OCO3HAHHUE LIEHHOCTU MacTepCTBa, TPY10J1I00ue;

FOTOBHOCTh K AKTUBHOW  JICSITEIBHOCTH  TEXHOJOTHMYECKOM W  COUHMAIBHOMN
HAIPaBIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITENILHO BBIMIOJIHATD
TaKylo J1€ATeJIbHOCTb;



UHTEpEeC K pa3IuvHbIM chepam npodeccuoHaNbHON JIeATENbHOCTH, YMEHHUE COBEPIIAThH
OCO3HAHHBIM BBIOOP Oymaymed NpodeccCur W pealn30BBIBATH COOCTBEHHBIC KH3HCHHBIC
TIJIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BaHUIO HA MPOTSHKEHUU BCEi
KU3HY,

7) 3K0JIOTMYeCKOr0 BOCIIMTAHUS:

OKOJIOTHYECKU IIeJIECO00pa3HOe OTHOIIECHUE K MPHPOJC KaK HCTOYHHUKY XU3HU Ha
3emiie, OCHOBE €€ CYLIECTBOBAHMS;

MOBBILICHHE YPOBHS SKOJOTHYECKON KYJIbTYphl: MPHOOPETEHUE OMBITA IJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBUM I OKPYXKAIOLIEN CPEBI;

OCO3HaHHE TII00aTHFHOTO XapaKTepa KOJOTHICCKUX MPOOJIeM U IyTeH X PEIICHUS;

CIIOCOOHOCTh HCIIONIB30BAaTh MPHOOpETaeMble MPH H3YYEHUHM OHOJOTUM 3HAHWS U
YMEHHS TpPU PEHIeHHH MpOoOJieM, CBS3aHHBIX C PalUOHAIBHBIM MPUPOAOIOJIB30BAHUEM
(coOmroieHue TIpaBWII MOBEJCHUS B MPUPOJIC, HAPABICHHBIX HA COXpPAaHCHHE PABHOBECHUS B
IKOCHUCTEMAX, OXPaHy BHJIOB, IKOCUCTEM, OHMOC(EPHI);

AKTUBHOE HENPHUATUE ACHUCTBUM, NPUHOCAIIMX BPEA OKPYXKAIOUIEH MPUPOJHOUN cpene,
yMEHUE MIPOTHO3UPOBATH HeOJIaronpusiTHbIC 9KOJIOTUYECKHE MIOCJIE/ICTBUS
NpeANPUHUMAEMbIX ACHCTBUI U IPEIOTBpallaTh UX;

HaJIMYME€ Pa3BUTOrO 3KOJIOTHMYECKOTO MBIIIJICHUS, 3KOJIOTHMYECKON KYJIbTYpPBI, OIbITA
JIEATEIIbHOCTH 3KOJIOTMYECKON HANpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATHCA HWMH B
MI03HABATEJIbHOW, KOMMYHUKAaTUBHOM M COLMAIBHOW MPAKTHKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKOU JIEATEIBHOCTH IKOJIOTMUECKOM HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd M OOIIECTBEHHON MpPaKTUKHU, OCHOBAHHOTO Ha JuUajore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIHTYPHOM MUDE;

COBEpPILICHCTBOBAHUE  SI3BIKOBOM M YUTATEJIbCKOM  KYJIbTYpbl Kak CpEeACTBA
B3aMMOJICUCTBUS MEXAY JIFOABMHU U MO3HAHUS MUPA;

MOHMMaHUE crenu(UKU OUOJIOTUM KaK HayKu, OCO3HaHHs €€ poiu B (GOPMUPOBAHUU
palOHATBHOTO HAYYHOTO  MBIIUICHHS, CO3AAHMM IEJIOCTHOTO MpeICTaBieHHus 00
OKpY)XKaloIlleM MHpE KaK O eIWHCTBE NPHPOJBI, YeIOBeKa M OOIIeCTBAa, B IO3HAHUU
MPUPOJTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOIEM COXpaHEHUS TIPUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCT, B 3HAUMMOCTH OWOJNOTMM U1 COBPEMEHHOM  IMBWJIM3AIINH:
o0Oecrie4eHUss HOBOTO  yPOBHS  Pa3BUTHsS ~ MEOUIMHBI, CO3JIaHUE  TEPCHEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX pelaTh PeCypcHbIe MPOOIEMBbl Pa3BUTHS YEIIOBEUECTBA, MOMCKA
myTeld BBIXOJA U3 TJIOOATBHBIX OSKOJOTHYECKMX NPOOJIeM U oOecreueHus Tmepexoja K
YCTOMUMBOMY PpAa3BUTHIO, pPAlMOHAIBHOMY HCIIOJIb30BAHUIO IPUPOJHBIX PECYpCOB U
(hOpMUPOBAHUIO HOBBIX CTaHJIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TIOJYUYCHHH OHOJIOTMYECKUX 3HAHUN B LEIAX IOBBIIICHUS
oOmeld  KyJbTypbl, €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, KaK COCTaBHOM  4YacTH
(GYHKIIMOHATIBLHOU TPAMOTHOCTH 00YyJaromuxcs, GopMUPYEMOii IPH U3y4YEHUHN OUOJIOTUH;

MNOHUMAHUE CYIIHOCTH METOJOB INO3HAaHHUSA, MCIOJb3YyEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIB30BaTh IOJy4aeMble 3HAHUS JUIsl aHaiu3a U OOBSCHEHUS SBICHUU
OKPY)KAIOIIET0 MHpPa W MPOUCXOJSAIIMX B HEM HM3MCHCHHI, YMCHHE JIeJaTh 00OOCHOBAaHHBIC
3aKJIIOUYEHUS Ha OCHOBE HAy4YHBIX (PAKTOB M HMMEIOIIMUXCS JAHHBIX C IEJbI0 TMOJYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;



CIMOCOOHOCTh CaMOCTOSTEIBHO HCIIOIb30BaTh OHOJOTHYECKUE 3HAHHS [UIS PEIICHHS
HpO6JIeM B pCAJIbHBIX JKXU3HCHHBIX CUTYyal[UAX;

0CO3HAHME [EHHOCTH HAYYHOH IESITEIBHOCTH, TOTOBHOCTH OCYIIECTBIISATH MPOCKTHYIO
U UCCIICIOBATENILCKYIO ICATEIbHOCT HHIMBHIYAILHO M B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO, K
AKTMBHOMY TIIOJyYCHHIO HOBBIX 3HaHHH MO OWOJOIMH B COOTBETCTBHH C >KU3HECHHBIMU
MOTPEOHOCTSIMH.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpenmMeTHble pe3ylbTaThl OCBOCHUS yueOHOro mpeamMeTra «bruonorus» BKIOYArOT:
3HaYMMble IS (OPMHUPOBAHMS MHPOBO33PEHHUS OOYYAIOUIMXCS MEKIUCIHUILTHHAPHBIC
(MeXmpenMeTHbIe) OOIeHAYyYHbIE TMOHATHS, OTPa)Karollhe IEJIOCTHOCTh HAay4YHOH KapTHUHBI
MUpa U cHeU(pUKY METOAOB MO3HAHUS, UCIIONIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO,
SHEprus, sBJICHUE, IPOLECC, CUCTEMA, HAYYHbIN (aKT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHUs, HCCIEeNOBaHUe, HAOIIOJCHUE, W3MEpPEHHE, OJKCIEPUMEHT U JpPYyruXx),
YHHUBEpcajbHble YueOHble NeicTBUS (ITO3HABaTelbHbIE, KOMMYHUKATHBHBIC, PETYIISITUBHbBIC),
obOecneunBaromue  (GopmupoBaHue (PyHKIMOHAIBHONH TpaMOTHOCTM W COLMAIbHOU
KOMIETEHIIMH OOYyYaloluXcs, CIOCOOHOCTh OOYYalOIIMXCsl HCIOJIb30BaTh OCBOCHHbBIE
MEXIMCUUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCalbHbIE yueOHbIE NEHCTBUS B
II03HABATEJILHON U COLIMAIBHOW ITPAKTHKE.

MertanpeamMeTHble pe3ylbTaThl OCBOSHUS MPOTPAMMBI CPEIHEro 00IIero oOpa3oBaHUS
JOJIKHBI OTPaXKaTh:

OBy1ageHne YHMBEPCAJIbHBIMH YU4eOHBIMH MI03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a30Bble JIOTHYECKHUE e CTBUS:

CaMOCTOSITENIbHO (POPMYITHpPOBaTh U aKTyalM3UpPOBATh MPOOJIEMYy, paccMaTpuBaTh e
BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOEHUM 3HAHUN MNPUEMBI JIOTUYECKOIO MBIIIJICHUS (aHAIN3a,
CHHTE3a, CpaBHEHHA, KiIacCU(PUKAIMH, OOOOIICHUS), PACKPBIBATH CMBICI OHMOJIOTUYECKUX
NOHATUN (BBIOCNATh WX XapaKTepHble MPH3HAKW, YCTaHABIMBATh CBA3HM C JAPYTUMHU
MOHATHUSAMH);

ONpEAENATh LeNIN JIEeATEIbHOCTH, 3a/laBas NapaMeTpbl U KPUTEPUHM UX JOCTHUKEHUS,
COOTHOCHUTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LENSIMU;

UCIOJIb30BaTh OMONIOTHYECKHE MOHSTHUS AJsi 00bACHEHUs (PAKTOB U SBICHUHN KHUBOM
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIACHUS (MHIYyKTUBHBIEC, IENAYKTUBHBIE, I10 AaHAJIOTUN),
BBIIBJISITH ~ 3aKOHOMEPHOCTM U IPOTUBOPEUMs] B pPacCMAaTPUBAEMBIX  SIBJICHMSIX,
(GbopMynUpOBaTh BHIBOJIBI M 3aKIIOYCHHUS;

MPUMEHSATh CXEMHO-MOJIEIIbHBIEC CPENICTBA ISl PEACTABICHUS CYIIECTBEHHBIX CBSA3CH U
OTHOIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUUU Pa3HOIO poja,
BBISIBJICHHBIX B Pa3JIMYHbIX UH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaTeiBaTh IJIaH pEIIEHUS MpoOJeMbl C Y4€TOM aHalu3a HMEIOLUXCS
MaTepuaIbHBIX U HEMaTEpUaIbHBIX PECypPCOB;

BHOCHUTb KOPPEKTUBBI B JI€SATEILHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LENSIM,
OLICHUBATh PUCKU MOCJIEICTBUN AESTEIbHOCTH;



KOOPJIMHHUPOBATh U BBINOJHATH PabOTy B YCIOBHUSX pPEaTbHOTO, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX TIPOOIEM.

2) 6a30BbI€e HCCJIEA0BATEIbCKHE TeHCTBHSL:

BJIQ/IeTh HAaBBIKAMHU Y4EOHO-HCCIEAOBATEIbCKOM U  MPOEKTHOH  JIEATENbHOCTH,
HABBIKAMU pa3pelieHus] MpoodiieM, CIOCOOHOCTHIO UM TOTOBHOCTBIO K CAMOCTOSITEILHOMY
MIOWCKY METOJIOB pELICHUs MPAaKTHYECKHX 3a1ad, NPUMEHEHHIO pa3IMYHBIX METOJIOB
MO3HAHUS;

UCIOJIb30BaTh PA3IMYHbIE BHUJBI JIEATEIHHOCTH IO MOJIYYCHHIO HOBOTO 3HAHHS, €ro
UHTEPIPETALNH, TPEOOPA30BAHNIO U TIPUMEHEHUIO B YUEOHBIX CHUTYAIHsIX, B TOM YHCJE MPH
CO3JIaHUH Y4EOHBIX U COIMATIBHBIX TPOEKTOB;

dbopMupOBaTh HAy4YHBIH THUII MBIIUICHUS, BIAJAETh HAYYHOM TEPMHUHOJIOTHEH,
KIIFOYEBBIMU MTOHATHIMH U METOJIaMU;

CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIC 3a7aud B 00pa30BATEIbHON NEATEILHOCTH U
KU3HEHHBIX CUTYallUsX;

BBISBIISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJH3UpOBAaTh 3aJady, BBIIBUTATH
TUNoTe3y €€ pelieHHs, HAaXOAUTh apryMEHTHI JUIsl JOKa3aTelIbCTBa CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHATM3UPOBATh IIOJIyYEHHBIE B XOJAE pEIICHHsS 33Ja4ll pPe3yJabTaThl, KPUTUYECKU
OLIGHUBATh UX JJOCTOBEPHOCTbH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISAITH IEJICHAPABICHHBINA MMOMCK MEPEHOCca CPEACTB U CHOCOOOB ICHCTBUS B
po(eCCHOHANIBHYIO CPENY;

yMEThb MEPeHOCUTh 3HAHHWA B T[O3HABATEIbHYI0O U MPAKTUYECKYIO 0OJacTu
KU3HECATENIbHOCTH;

YMETbh UHTEIPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC WJCH, INpeaiaraTb OPUTHHAIBHBIC MOAXOIbl W PEIICHUS, CTaBHTh
poOJIeMbl U 3aJ1a9H, JOITYyCKAIOIINE aJIbTEPHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHHUKAX HHpOpMAINH (TEeKCTe yueOHOro mocoous,
HAYYHO-TIOMYJISIPHOW ~ JIUTeparype,  OHOJOTMYECKHMX  CIOBapsAX M CHPaBOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHaIM3upOBaTh HWH(GOPMAIMIO PaA3THUHBIX
BUIOB U (opM TMpeAcCTaBlICHUS, KPUTUYECKHM OLIEHHBAaTh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUHBOCTB;

(dopMynHpoBaTH 3ampOChl U MPUMEHATh pa3IMYHbIE METOJBl NMPH IMOHMCKE U O0TOOpe
Oouonornyeckoit nHGopMaIu, He0OXO0IMMOH JIJIS BRIIOJTHEHUST Y4eOHBIX 3a/1a4;

nprOOpeTaTh OMBIT UCMOIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIBHYIO (OPMY TIPEACTABICHUS OHOIOTHYECKON
uHpOpMaLnu (CXeMbl, TpapUKH, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTOe);

UCIIONIb30BaTh HAY4YHBIA SI3bIK B KAaueCTBE CPEJCTBa IpH paboTe ¢ OMOIOTHYEeCKOi
uHbopMaIue: MPUMEHATh XUMUYECKUe, (PU3ndecKkre U MaTeMaTHUYeCKUe 3HaKH U CUMBOJIBI,
dbopMyibl, abOpeBUATypy, HOMEHKIATYpPY, WCIIOIB30BaTh M IMPEOOPa30BBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATIISTHOCTH;

BJIa/IeTh HABBIKAMHU PACMO3HABAHUS U 3alIUTHl HHPOpMAIUHM, HHPOPMALMOHHOM
0€30MacHOCTH JTUYHOCTH.



OBJ1aieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMU J1€HCTBUAMM:

1) o0menue:

OCYIIECTBIISAITh KOMMYHHUKAIlMd BO BCeX cdepax >KW3HM, AaKTHBHO YYacTBOBaTh B
UAJIOTe WM JUCKYCCHHM IO CYLIECTBY OOCYXJaeMoil TeMbl (yMEHHE 3a7aBaTh BOIIPOCHI,
BBICKA3bIBaTh CYXICHUS OTHOCUTEIBHO BBINOJHEHMS MpeAJiaraeMoil 3aJaud, YYUThIBaTh
MHTEPECH U COTIACOBAHHOCTb MO3ULIUN APYTUX YUACTHUKOB JUAIIOTA UM TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIECHUS, MOHUMATh 3HAYCHHE COLMAIBHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTyallud, YMeThb CMAr4ath
KOH(JIMKTBI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH crIoco0aMy OOIIEHHS U B3aUMOJCHCTBUS, IIOHUMATh HAMEPEHUS
JOpYTUX JIIOJeH, NpPOSBIATh YBAXXUTEJIbHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOMU
dbopme hopMynUpPOBATH CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTMYHO M3Jaratb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHasl 1eATEeJIbHOCTD:

MOHUMAaTh U MCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW W WHIUBUIYAIbHOU pPabOTHI
OpU pEUIeHUH OMOJOTHYECKOW MpoOIeMbl, OOOCHOBBIBATH HEOOXOJUMOCTb IPUMEHEHUs
rpyNnoBbIX (pOpPM B3aUMOJICHCTBUS IPU PELLICHUU Y4eOHOH 3a1auu;

BBIOMPATh TEMATHUKy U METOIbl COBMECTHBIX JEHCTBUN C YUETOM OOLIUX MHTEPECOB U
BO3MOKHOCTEHN KaX0r0 4JIeHa KOJUIEKTUBA;

INPUHUMATh LEJIU COBMECTHOHM JESITENIbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUSA TO €€ JNOCTHXKEHHUIO: COCTABIIAThH IUIAH AEHCTBUH, PACHpEelesaTh POJIU C Y4ETOM
MHEHHUI Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM paboThI;

OLICHMBATh Ka4yeCTBO CBOETO BKJIaJa M KaXJIOr0 YYacTHHKA KOMaHAbl B OOIIMIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C MO3ULUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISATh MO3UTHBHOE CTPATETMYECKOE IIOBEJACHHWE B PA3JIMYHBIX CHUTYalUsX,
MPOSIBIISATH TBOPUECTBO M BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMYU PeryJsiTHBHBIMHU ACHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BBIABICHHUS MPOOJIEM M UX pEUIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OMOJOTMYECKMX 3HAHUUN 1IENIEBBIE U CMBICIIOBBIE YCTAaHOBKH B
CBOMX JEWCTBUAX M IOCTYNKax I10 OTHOLIEHUIO K >KUBOW NIPUPOJE, CBOEMY 3JI0pPOBBIO U
310POBBIO OKPYKAIOLIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATH MO3HABATENBHYIO NESTEILHOCTD, BBISBISITH TPOOJIEMBI,
CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3aJaud B OOpA30BaTEIbHON [EATENBHOCTH U
JKU3HEHHBIX CUTYaIIHIX;

CaMOCTOSITEJIBHO COCTAaBJISITh IUIAH pEUIeHUs] MpoOJeMbl € YYETOM HMEIOLUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUTEHU;

J1aBaTh OLEHKY HOBBIM CUTYalIHsIM;

paciIupsATh paMKH yueOHOTro NpeaAMETa Ha OCHOBE JINYHBIX NPEANIOYTEHU;

JieJlaTh  OCO3HAHHBIM BBIOOp, ApryMEHTUpPOBaTh €ro, OpaTb OTBETCTBEHHOCTb 3a
pEILICHHUE;

OLICHUBATbH MIPUOOPETEHHBIN OTIBIT;



CHoCcOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOM 3SPYyAHMLUU B Pa3HBIX
00J1aCTsAX 3HAHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTyal[UsIM, BHOCUTb KOPPEKTHUBBI B ACATEIbHOCTb, OLICHUBATD
COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIAJCTh HABBIKAMHM IIO3HABATEJIIbHOM peQUIeKCHMH KaK OCO3HaHMS COBEPLIAEMBIX
JICUCTBUM W MBICIUTEIBHBIX IPOLECCOB, HMX pPE3yJbTaTOB M OCHOBAaHMM, HCIIOIb30BaTh
npuémbl pedaeKCUn Ui OLIEHKU CUTYyalllu, BBIOOpa BEPHOTO pEILICHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KEHUIO;

IIPUHUMATh MOTUBBI U ApIYMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIBTATOB JIEATEIBHOCTH;

3) npuHATHE cedsl U APYTUX:

IpUHUMATh ce0sl, TOHUMAasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATb MOTHUBBI U APIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJILTATOB AEATEIbHOCTH;

IIPU3HABaTh CBOE IPABO U NIPABO APYrUX Ha OILIUOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEJIMETHBIE PE3YJIBTATDI

[Ipenmernele pesynbraThl ocBoeHHs mnporpamMmbl COO mo Ouonorun Ha 6a30BOM
YPOBHE BKIJIIOUAIOT crienupuieckue s yueOHoro npeamera «buonorus» HaydHble 3HAHUSA,
YMEHHUSI U CIIOCOOBI JCWCTBUI 1O OCBOCHHWIO, MHTEPIPETAMU M NPEOOpa3OBaHHUIO 3HAHUHU,
BUJBI JEATEIBHOCTH 110 MOJIYYEHHI0 HOBOIO 3HAaHUS M NPHUMEHEHUIO 3HAHWW B Pa3IMYHBIX
y4eOHBIX CUTYaIUsIX, a TAK)KE B pEasIbHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX ¢ OMOJIOTHEH.
B nmporpamme npeaMeTHbIe pe3ysIbTaThl MPEACTABICHBI IO ToaM 00ydeHHSI.

[IpenmetHbie pe3ynbTaThl OCBOCHHs ydeOHOTO mpenmera «buonorus» 6 10 knacce
JIOJIKHBI OTPaKaTh:

c(OpPMHPOBAHHOCTh 3HAHUWA O MECTE W POJIM OMOJOTHH B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MUPA U
HAYYHOTO MHUPOBO33PCHHUS, O BKIAQJE€ POCCHUUCKUX H 3apyOekKHBIX YUYEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH, (PYHKLIHMOHAJIBHON I'pPaMOTHOCTH 4YeJOBEKa JJIs pEIleHHs KU3HEHHBIX
3az1ay;

YMEHHE PACKpPbIBaTh COAEpKaHHE OMOJOTMYECKMX TEPMUHOB U TOHATUN: >KU3Hb,
KJIETKa, OpraHus3M, Merabonu3M (OOMEH BEIIEeCTB M IPEBPAICHUE SHEPrUH), IOMEOCTas
(camoperynsnusi), YypOBHEBas OpraHu3alUs HKHUBBIX CHCTEM, CaMOBOCIIPOU3BEJICHHE
(penpoyK1ust), HaCIeACTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHE;

yYMEHHE H3jaraTb OMOJOTMYECKHE TEOpPHH (KJIETOYHAas, XPOMOCOMHAas, MyTallMOHHas,
LEHTpajbHasl 10rMa MOJIEKYJIsipHOM Ouonoruu), 3akonsl (I. Mennensa, T. Moprana, H. U.
Baguiosa) u yueHus (0 neHTpax MHOrooOpas3usi U MPOUCX0XKICHHS KyIbTYpHBIX pacTeHuil H.
W. BaBusnosa), onpeaesnsaTh IPaHULbl UX IPUMEHUMOCTH K JKUBBIM CUCTEMaM;

YMEHHUE BJIaJETh METOJIaMH HAYYHOTO TIO3HAHUS B OMOJIOTHU: HAOIIOICHNE U ONMCAaHHE
JKUBBIX CHUCTEM, IIPOLIECCOB M SIBICHUN, OpraHM3alis M IPOBEACHUE OHOJIOTHYECKOIO
JKCIIEPUMEHTA, BBIABM)KCHHUE TMIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKIY HCCIEAYEMBIMU
BEJIMYMHAMH, OOBSCHEHUE IMOJIYYEHHBIX Pe3YyJIbTAaTOB, MCIOJIb30BAHHBIX HAayYHBIX MOHSITHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbl HA OCHOBAHUU IOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BbLACIATH CYIIECTBEHHbIEC IPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U SYKapuoT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIaHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa



BEIIECTB U TMPEBpAIIEHUS SHEPrMM B  KIETKe, (OTOCHHTE3a, IUIACTHMYECKOrOo H
IHEPTeTUYECKOro 0OMeHa, XeMOCHHTE3a, MUTO3a, MEH03a, OIIOOTBOPEHUS, Pa3MHOKCHUS,
WHAMBU1YaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHHE NPUMEHSTH MOJyYeHHbIE 3HAHUA Ul OOBSICHEHUS OMOJIOTMYECKUX MPOLIECCOB
U SIBJIICHUH, JUId NPUHATUS NPAKTUYECKUX PEIIEHUH B IOBCEIHEBHOW XH3HH C LEJbIO
oOecrieyeHuss 0€30MACHOCTU CBOETO 3[0POBbS M 370POBbS  OKPYKAIOLIUX JIFOJCH,
COOIIIO/IEHHST HOPM TPaMOTHOTO TOBEICHUS B OKPYXAIOIIeH MPUPOIHON cpene, MOHUMaHHe
HEOOXOMMOCTH HCIIOJIb30BAaHUsI JIOCTUKEHUH COBPEMEHHOM OHOJOrMM M OHOTEXHOJIOIMH
JUIl PallMOHAJIBHOTO MTPUPO/IOTI0NIb30BAHMS;

YMEHHE pellaTh 3JIeMEHTapHbIe TCHETHYECKHE 3aJaud Ha MOHO- W JUTHOPHUIHOE
CKpCIIMBaHMUE, CLEIUIEHHOE HACJIEeJOBAaHWE, COCTaBISATh CXEMBI MOHOTHOPHIHOTO
CKpeLIMBaHMs 1JIs peAcKa3aHus Hacle0BaHHsI IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U MPAaKTUUYECKUEe paboThl, COOMI0IATh MTpaBuUiia MpH
pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHHE KPUTHUYECKU OIICHWBATh W MHTEPIPETUPOBATh MHPOPMALUIO OHOJIOTHYECKOTO
COJIepKaHMsl, BKIIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHHUSA M3 PA3JIMYHBIX MCTOYHHKOB (CpPEICTBa
MaccoBo  MHGOpMAalLMM, HAyYHO-TIOMYJIAPHBbIE  MaTepHajbl), OSTHYECKHUE  AaCIEKTBhI
COBPEMEHHBIX MCCIIEJOBAHUIN B OMOJIOTHH, METUIIMHE, OUOTEXHOJIOTUH;

YMEHHE CO03/1aBaTh COOCTBEHHBIC NHCBMEHHBIE W YCTHBIE COOOIIEHUS, 0000IIas
Ouonornyeckyro HH(POPMAIMIO W3 HECKOJIBKUX HMCTOYHUKOB, TI'PAaMOTHO HCIIOJIb30BATh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenmeTHbie pe3ynbTaThl OCBOCHHs ydeOHOTO mpenmera «buonorus» 6 11 knacce
JIOJDKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE U POJIM OMOJOIMM B CUCTEME HAYyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYyYHON KapTUHBI MUpa U
HAay4HOTO MHPOBO33PEHHUS, O BKJIAJE POCCUICKUX M 3apyOekHbIX YUEHBIX-OMOJIOTOB B
pa3BuTHEe OHMONIOTHH, (YHKIMOHATIHHONH T'PaMOTHOCTH YeNIOBEKa JISi PEIICHUS KU3HEHHBIX
3ajay;

YMEHUE DACKpbIBaTh COJEpXKAHHWE OHOJOIMYECKMX TEPMUHOB U IOHATUH: BUJ,
HOMyJSALUs, TeHO(OHJ,  3BOJIONMS,  JBIXKYIIME  CHJIbl  ((AKTOphl)  HBOJIOLMH,
PUCTIOCOOIEHHOCTh OPraHM3MOB, BHI000pa30BaHMe, SKOIOTHIECKHE (PaKTOPHI, SKOCHCTEMA,
IPOJAYIEHThl, KOHCYMEHTBI, PEIYLECHTHI, LENH TMUTaHHUsA, ODKOJOTMYEeCKas IMHpaMHja,
ouoreoreHo3, brocdepa;

yMEHUEe u3jaraTb Ouosoruueckue Teopuu (3BomtonoHHass Teopus Y. [lapBuHa,
CHHTETHYECKAsi TEOPHS HBOJIOIUH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoJbIieBoro cxozicrea K.
M. bapa, uepenoBaHus riaaBHbIX HampasiieHud u myrted sBomonuu A. H. CeBeprioBa, yueHus
o Ouocdepe B. U. Bepnanckoro), ompenensTe TpaHULbl HUX HNPUMEHUMOCTH K >KHUBBIM
cucTeMawm;

YMEHHUE BJIaJETh METOJIaMH HAYYHOTO TIO3HAHUS B OMOJIOTHU: HAOIIOICHNE U ONMCAaHHE
KHUBBIX CHCTEM, IIPOLIECCOB W SBJICHUH, OpraHM3alus M IPOBEIACHHUE OWOIIOTHYECKOTO
9KCHEPUMEHTA, BBIIBMKCHUE TUIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXIY HCCIIECAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHUE MOJYYEHHBIX Pe3YyJIbTAaTOB, MCIOJIb30BAHHBIX HAayYHBIX MOHSITHUH,
TEOPH U 3aKOHOB, YMEHHE J€JIaTh BHIBOBI HA OCHOBAHHUH MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJCIATh CYIIECTBEHHBIC NPU3HAKH CTPOCHHUS OHOJOTHYECKHX OOBEKTOB:
BUJIOB, MOMYJIALUH, IPOAYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, ONOTr€OLEHO30B U IKOCUCTEM,
0COOEHHOCTH  IPOLIECCOB:  HACJIEACTBEHHOW M3MEHUYMBOCTH, €CTECTBEHHOIo 0TOOpa,



BU/1000pa30BaHMs, IPUCIIOCOOIEHHOCTH OPraHM3MOB, ICHCTBHUS KOJIOTUYECKUX (PaKTOPOB HA
OpraHu3MBbl, TIEPEHOCa BEHIECTB M IIOTOKA DSHEPrHM B DKOCHUCTEMaX, AaHTPOIOTEHHBIX
U3MEHEHUH B DKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOT€OXMMHYECKUX
IIUKJIOB B Onocdepe;

yYMEHHE MPUMEHSATH MOJydCHHBIC 3HAHUS ISl OOBSICHEHHS OMOJIOTHUECKHUX IPOLECCOB
U SBJICHUH, U TPUHATUS TNPAKTUYECKUX pEIICHHH B TOBCEIHEBHOW XHM3HU C LENBIO
oOecrieyeHnss 0€30MACHOCTH CBOETO 3[0POBbS M 3I0POBBS  OKPY)KAIOIIUX  JIFOJCH,
COOJIIOICHNUST HOPM T'PaMOTHOTO TIOBEJICHHS B OKPY)KAIoLIeld MPHUPOAHOW cpelie, TOHUMaHUe
HEOOXOAMMOCTH HCIIOJIb30BAaHMS JIOCTIKCHHH COBPEMEHHON OMOJIOTHH Ul PalMOHAIBHOTO
PUPOAOIOIB30BAHNUS;

YMEHHE pellaTh 3JeMEHTapHbIe OMOJOTHYECKUE 3aaud, COCTABIISATh CXEMBI TEpeHOca
BEILIECTB M YHEPTUH B DKOCHCTEMAX (I[ETIN MUTAHU);

YMEHHE BBITIOJIHATH J1A00PAaTOPHBIE W MPaKTHYECKUE PadoThl, COONIIOAATh MPaBUIIA MIPH
pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHHE KPUTHUYECKU OIICHWBATh W MHTEPIPETUPOBATh MHPOPMALUIO OHOJIOTHYECKOTO
COJIepKaHMsl, BKIIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHHUSA M3 PA3JIMYHBIX MCTOYHHKOB (CpPEICTBa
MaccoBoil HMH(OpMaluyU, HAayYHO-TIOMYJSPHBIE MaTEpPHAIbI), paccCMaTpUBaTh TIJI00AJIbHBIC
9KOJIOTHYECKUE MPOOJIEMBbl COBPEMEHHOCTH, (OPMUPOBATH [0 OTHOUICHHUIO K HHM
COOCTBEHHYIO TTO3HUIINIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIC NHCBMEHHBIE W YCTHBIE COOOIIEHUs, 0000IIas
Ouonormyeckyro HMH(OPMALUIO0 M3 HECKOJbKUX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BATh
NOHSATHIHBIN anmapaT OHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoimyecTBo yacoB DJIEeKTPOHHbIE
Ne HaunmeHoBaHMe pa3/ie/ioB U TeM K n (uugposbIe)
n/n NMPOrpaMMbl Bcero OHTpﬁOﬂbH p aK;“quK oOpa3oBaTejibHbIE
ble padoThbI e padoThbl pecype
bu6mmoreka [{OK
2 .
! buonorus kax nayka 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBble cucTeMbI M X OpraHu3aIus 1 Bubmorexa TOK
https://m.edsoo.ru/7f41¢292
3 XUMHUUYECKUN COCTAaB U CTPOCHUE KIIETKU 8 1 Bubmorexa TOK
P https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
6
4 PKM3HENCATEILHOCTL KIICTKH https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXEeHNE U MHIMBUIYAIBHOE PA3BUTHE 5 1 bubnuorexa [JOK
OPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M1 I3MEHYMBOCTD 8 1 15 bubmuoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexuusi opranu3zMoB. OCHOBBI 3 bu6mmorexa [{OK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpems 1 bubmorexa LOK
https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO YACOB I10 34 1 4

I[TPOTPAMME



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

11 KVIACC

KoJsinyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne n/m MPOrpamMmbl Bcero Konrpoinn HipakTHieckn oOpa3oBaTe/ibHbIE
ble padoThbI e padoThI pecypebi
bubnnoreka [JOK
1 IBOMOIHOHHAS OHONOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bubnmoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
5 1 bubnnoreka [JOK
3 OpraHusMbl 1 OKpyXKalolias cpejia https://m.edsoo.ru/7f41cc74
4 C 9 bubnuorexa [JOK
0001IIeCTBa ¥ KOJIOTUICCKHE CUCTEMBI https://m.edsoorw/7f41cc74
bu6mmoreka [IOK
> Pesepsroe Bpes 2 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC
KoJsinyecTBo 4acoB
Ne K I Aara DyieKTpOoHHBbIE NN (POBbLIE
2 Tema ypoka OHTPOJI PaKTHYe | Louye
n/n Bcero bHBIE CKHe st o0pa3oBaTe/ibHbIE PeCypChl
padoTbI padoThI
bubmuoreka [JOK
1 Buosorus B cucremMe Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOW TIPUPOIBI.
) [IpaxTuueckast padora Ne 1 1 05 bubnnorexa [IOK
«Mcnonp30BaHuE pa3IMIHBIX METOJIOB TIPH ' https://m.edsoo.ru/863e6122
M3YYCHHH OMOJIOTHYECCKIX 00BEKTOBY
3 buonornueckue cucTeMsl, IPOLIECCH U UX | bubnnorexa [HOK
U3y4eHUe https://m.edsoo.ru/863e6564
4 XMMHYECKUH cocTaB KiIeTKU. Bona n 1 bu6nmoreka [JOK
MUHEPAJIbHBIE COJIU https://m.edsoo.ru/863e674¢
bu6mmoreka [{OK
1
5 benku. Cocta u cTpoeHue 0eiaKoB https://m.edsoo.ru/863e6b72
depMeHThl — OMOJIOTUYECKHE
o | oo Tabwopme 1| . B LOK
4 ‘ https:/m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUITa3bl WK
KaTaJia3bl)»
bubmuoreka [JOK
1
! YraeBozeL. Jnme https://m.edso0.r/863¢6870
bu6mmoreka [{OK
1
8 Hyiniennosgie uenorsl. ATO https://m.edsoo.ru/863e6d5c
9 Hcropus u MmeToabl U3y4eHUS KIETKHU. 1 bu6nuoreka [JOK

Kiierounas reopust

https://m.eds00.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10

Kierka xak OCJI0CTHAsA XXUBas CUCTEMA

CTpoeHHEe DYKapHOTHUCCKOM KIICTKH.
Jlaboparopuas padota Ne 2 «M3yueHue

CTPOEHUS KJIETOK PACTEHUI, KUBOTHBIX Brbmaorexa HOK
1 r E6OB u OakTe I/II;I o MI/I;( OCKOIIOM ;ia 05 hitps://m.eds00.ru/863¢61f0
P P a P https://m.edso0.ru/863e716¢
TrOTOBBIX MHKpOIIpenapaTax u ux
OITMCaHUEY
bu6mmoreka [IOK
12 OOMeH BeleCTB WA META00IN3M https://m.edsoo.rw/863e766¢
bubmuoreka [JOK
13 PotocunTes. XeMoCHHTES https://m.eds00.ru/863e7¢98
. bubnuorexa [JOK
14 JHepreTHicckii 00MeH https://m.edsoo.ru/863¢e7aae
’KuzHeHHbIN UMK KIeTKU. [leneHue
5 | s Mimon Taopaopnut s 1 o Brmores 10K
A ' https://m.edsoo.ru/863e7dc4
KOpEIIIKa JTyKa Ha TOTOBBIX
MHKpOIIpenaparax»
16 buocuntes 6enka. Peakuus MaTpuyHOro bu6mmoreka [JOK
cHHTE3a https://m.eds00.ru/863e796¢
bu6mmoreka [IOK
17 Tpancnamus — GrocurTes Genka https://m.eds00.ru/863e796¢
18 Hexknerounsie (opMbl )KU3HU — BUPYChI bubmorexa HOK
https://m.edso0.ru/863e7540
bu6mmoreka [{OK
19 DopMBI pa3MHOXKECHHS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmorexa [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MTOJOBBIX KJIETOK.
21 OmnonotBopenue. JlabopaTropnast pabora 0.5 bubmorexa [IOK

Neo 4 ((I/ISy‘leHI/Ie CTPOCHHUA ITOJOBBIX KJIICTOK

https://m.eds00.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

Ha rOTOBBIX MHKpOIIpenapaTax»

22 NunuBuayaabHOe pa3BUTHE OPraHU3MOB bubmmorexa [IOK
JBIILY P p https://m.eds00.ru/863e8436

73 ['eneTrka — Hayka O HACJIEICTBEHHOCTU U bu6nmoreka [JOK
M3MEHYUBOCTH https://m.edso0.ru/863e8612

24 3aKOHOMEPHOCTH HACTIEAOBAHUS bubnuoreka [JOK
IPU3HAKOB. MOHOTMOpUIHOE CKpEIIMBAHHE https://m.edso0.ru/863e8878
JluruOpugHoe CKpeimuBaHue. 3aKoH bu6mmoreka [JOK

25
HE3aBHCHMOTI'0 HACJICIOBAHMS PU3HAKOB https://m.edso0.ru/863e89a4
CuerieHHOE HacJIeI0BaHHE MPU3HAKOB.

JIab 6orta Ne 5«1

% eymtuTaron MosOMGpIOTO 1 05 BuGnorexa LOK
pesy PHA ' https://m.edso0.ru/863e8¢60
TUTHOPHUTHOTO CKPEIIMBAHUS Y APO30PHITBI
Ha TOTOBBIX MHKpOIIperapaTax»

27 I'enetuka nona. HacinenoBanue nNpu3HaKoB, bubnnorexa [IOK
CILIEIUIEHHBIX C II0JIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. JlabopaTopHas padora No
6. zyuenne monudukamoHHOM

28 II;IZMI:: q;f;;g;énzc? Ic/)le:anila UOHHOM 0.5 bubmmorexa [TOK

pHall Pl PHALHIOT ) https://m.edsoo.ru/863e8efe
KpuBoi» u Ne7. «AHanus Mmyrauui y
JPO30(HIIBI HAa TOTOBBIX
MUKpOTIpEnaparax»
bubmuoreka [JOK
0.5

29 Tenernia genoexa https://m.edsoo.ru/863e8efe
K

30 «I({)I;ZJI;S H?fﬁ:H%iiiiaHH§3ﬁxIZHBOCTB Bu6miorexa LJOK

A https:/m.eds00.ru/863e8d78
OpPraHU3MOBY
31 Cenekius Kak HayKa M MpOIEcC
32 MeTtonsl 1 JOCTHIKEHUS CEJIEKIINN bu6nmoreka [JOK

paCTEHUH U KUBOTHBIX

https://m.edsoo0.ru/863e¢9214



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214

33

buorexHonorus kak 0oTpaciib IPOU3BOACTBA

bu6mmoreka [IOK
https://m.edso0.ru/863e¢9214

34

PesepBHblIil ypok. O60011I€eHNE 3HAHUI TTO
MaTtepuany, u3yaeHnomy B 10 kacce

bubmuoreka [JOK
https://m.edsoo0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KUIACC

KoumnuecTBo yacos a1 DJIEeKTPOHHbBIE
ara
Ne Tema ypoka Kontpoas| IIpakTuuec w3yen uugponeie
n/n Bcero HbIE KHe s oOpa3oBaTejibHbIE
padoThI padoThbI pecypcbl
1 DBOJIIOLUS U METOBI €€ U3YUECHUS 1 Bubmorexa TOK
B A i https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHs npeacTaBieHuil 00 1 bu6nuoreka [IOK
SBOIIOLAHN https://m.edso00.1u/863e9570
bubmuoreka [JOK
1
3 Mukpossomons https://m.edsoo.ru/863e9cle
[Tomynsmus Kak IeMeHTapHas eIuHUIA
4 BUa u sBomoIuy. JlaboparopHas padbora 1 05 bubnuorexa [JOK
Ne 1 «CpaBHenue BUIOB 110 ' https://m.edso0o.ru/863e¢99c6
MOP(}OTOTrHUIEeCKOMY KPUTEPHIO)
5 JIBMoKyIiue cuibl (3JeMeHTapHbIe 1 bubnuorexa [JOK
(haKTOPHI) IBOJIIOIHH https://m.edsoo.ru/863e9da4
. bu6mmoreka [{OK
1
6 EcrecTBenHbIi 0TOODP M ero GopMbI https-//m.edsoo.rw/863e9ed0
Pe3ynbTaTe! 3BOMIOLMM:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
7 BU000pa3oBanue. JlabopatopHas pabora 1 05 bubnuorexa [JOK
Ne 2 «Onmcanue npucrocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
opranusma u €€ OTHOCHUTEILHOTO
XapaxkTepay
8 Hanpapnenus 1 myTu Makpod3BOIIOLUU 1 bubmnorexa [JOK
P y p 1 https://m.edsoo.ru/863e9cle
9 HeobpaTtuMocThb 3BOITIOIIUH 1



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

WcTopus xu3HU Ha 3emiie U METOAbI €€

10
W3Y4YECHUS
11 ['unoTressl NPOUCXOKACHUS KU3HH HA bu6nunoreka [IOK
3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emiie Mo 3pam u bubnuorexa [JOK
repuojaam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3Tarbl YBOTIOIUN
PaCTUTENTBHOTO U )KUBOTHOTO MHpA.
bu6mmorexa [{OK
0.5
13 [IpaxTuueckast padora Ne 1 «I/I3¥quHe hitps://m.edsoo.ru/863ea8he
MCKOMAEeMbIX OCTAaTKOB PAaCTECHUH U
YKUBOTHBIX B KOJIICKIIUSIX)
14 CoBpemeHHas cucteMa OpraHuyecKoro bubnnorexa [JOK
Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeTIOBEKa (aHTPOIOTeHE3) Bubmorexa TOK
B P https://m.edsoo.ru/863eac2c
16 JIBmokyire cuibl ((pakTopsbl) bubnnoreka [JOK
AHTPOTIOT€HE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU 3BOJIOLUYU YEIOBEKA
UYenoseyeckue pacel U IPUPOIHbIE bubmuorexa [JOK
18
ajanTalyu 4yeJoBeKa https://m.edsoo.ru/863eaca2
PesepBHEIi ypok. O000IICHHE TTO TEMe
19 «BO3HUKHOBEHHE U Pa3BUTHUE KU3HU Ha
3emie»
20 DKOJIoTus KaK HayKa
1 Cpenbl 0OMTaHUS U YKOJIOTUYECKUE bubnuorexa [JOK
(baxTOopBI https://m.edsoo.ru/863eafec
Abuotnueckue pakropsl. JlaboparopHas
22 pabota Ne 3. «Mopdonoruueckue 0.5 bubnnorexa [JOK

0cOOEHHOCTH PacTEHHI U3 Pa3HBIX MECT

https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

oburanusy. JlabopaTopHas padora Ne 4.

«BrnusHue cBera Ha POCT U pa3BUTUC
YCPCHKOB KOJICYCa»

bubmuoreka [JOK
1
23 buotiacckne paxTope! https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
24 nomyssiiun. [Tpaktudeckas padora Ne 2 1 05
«[Toacy€r MIOTHOCTH MOMYJISLHUI Pa3HbIX '
BUJIOB PACTCHHID)
bu6mmorexa [{OK
— 1
25 Coob1ecTBa Opranu3MoB — OHOIICHO3 hitps://m.edsoo.ru/863eb46a
bubmuoreka [JOK
1
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) hitps://m.edsoo.ru/863cbd6a
O )
| S e, Bnsorea 10K
P JIBL. https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccust
28 [IpupoaHbie 3KOCUCTEMBI 1
29 AHTPOIIOTr€HHBIE YKOCHUCTEMBI 1
30 buocdepa — rnobdanpHas sxocucTeMa 1 bubnuorexa [JOK
e https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmnoreka [JOK
o6uocdepsl https://m.edsoo.1u/863ebd16
32 YenoseuecTBO B Grochepe 3emin 1
33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnmnoreka [JOK
YeII0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HNE TEMBI
34 «Co0011ecTBa 1 3KOJIOTUICCKIEC 1
CHUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 2.5



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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MNOSACHUTEJBHASA 3AIIMCKA

[TporpamMma o yuebHomy mpenmety "buonorus" (manee - OMOJIOTHSI) Ha YPOBHE CPETHETO
obmiero obpazoBanusi pazpaboraHa Ha ocHoBe denepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«006 obpazoBanmnu B Poccuiickoit ®eneparum», PI'OC COO, Konnenuuu npenogaBanus yaeOHOTO
npeamera «bHoorns» 1 OCHOBHBIX NOJIOXKEHUHN (eepaabHOi pabodelt IporpaMMbl BOCTIUTAHHUSL.

VY4eOublii npeamer «buonorus» yrinyosnénHoro yposHs usyuyenus (10-11 xiaccel) siBisiercs
OJHMUM W3 KOMIIOHEHTOB NpeAMeTHOW obnactu «EcrecTBeHHO-Hay4dHBIE TpeaMeTh». CoriacHo
nonoxeanssM GI'OC COO npoduiibHbIe yueOHbIE TPEIMETHI, H3y4aeMble Ha yriIyOJEHHOM YpOBHE,
SBIIAIOTCST cIocoOoM nuddepeHnuanuu o0y4eHusl Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUS U
MPU3BAHbI 00ECIIEUYUTh NMPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEJIHHUM OOIIUM, CPETHUM
npodeCCHOHATBPHBIM M BBICHIMM OOpa3oBaHHMEM. B TO ke Bpems KaXAbIH M3 ATHX Y4eOHBIX
NPEeIMETOB JODKEH OBITh OPHEHTHPOBAaH Ha MPHOPUTETHOE peHIeHHEe 00pa30BaTeNbHBIX,
BOCIIUTATENIbHBIX W Pa3BUBAIOMIMX 3a]ad, CBA3aHHBIX C NPOPOpPHEHTAIMEH OOyJarommuxcs H
CTUMYJUPOBAHHEM WMHTEpECca K KOHKPETHOW 00JacTH HAyYHOTO 3HAHUS, CBA3aHHOTO C OHMOJIOTHEH,
MEIUIMHOM, IKOJIOTHEM, ICUXOJIOTUEN, CIIOPTOM MJIM BOCHHBIM JICJIOM.

[IporpamMma no yue6HOMy mpenmery "buonorus" naér mpeiacraBieHHE O LEIM M 3ajadax
u3ydeHus: yueOHoro npenmera «buonorus» Ha yriayOnE€HHOM ypOBHE, omperenseT o0s3arenbHoe
(MHBapHaHTHOE) TPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpHUPOBAaHHME IO pa3leinaM M TeMaw,
pacripenieieHne 1Mo KiaccaMm, peKOMEHIYeT MOCIEeI0BATeIbHOCTh N3yUeHHs y9eOHOro Marepuania ¢
Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JIOTUKU Y4eOHOTO MpoIiecca, BO3PaCTHBIX
ocobeHHOCTEH oOydarommxcsi. B mporpamMme o 61onoruu peann3oBaH MPUHIHUIT TPEEMCTBEHHOCTH
C W3ydeHHEM OHWOJOrMM Ha YPOBHE OCHOBHOTO o0mero oOpa3oBaHus, Onaromaps uemy
MPOCMATPHUBAETCS HANPABICHHOCTh Ha TIOCIEAYIONIee pa3BUTHE OWOJIOTHYECKUX 3HAHWH,
OpPHEHTUPOBAHHBIX Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, IKOJOTHUYECKOTO
MBIIICHUS, TPEJCTABICHUN O 3J0POBOM 00pa3e KU3HHU, HA BOCIHTAHUE OEPEKHOTO OTHOIICHUS K
OKpYXKaloIllel NpupoAHOUM cpere. B mporpamme mo OMOMIOTMM TakKe IMOKa3aHbl BO3MOMXHOCTH
yuebHoro npeamera «buomorus» B peammzanum TpeboBanuii ®I'OC COO kK mUIaHUPyEeMBIM
JUYHOCTHBIM, METAalpeIMETHBIM W NPEAMETHBIM pe3ylbTaTaM oOOydeHuss M B (POPMHUPOBAHUHU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHON JIEATEIBHOCTH OOYYaAIOHNIMXCS 1O  OCBOCHHIO
COJIepKaHusl OMOJIOTHYECKOro 00pa3oBaHus Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusl.

VYuebublii npenmer «buonorus» Ha YpOBHE cpemHEro ooOmero oOpa3oBaHHUs 3aBEpIIACT
Onosiornyeckoe 0Opa3oBaHME B IIKOJIE M OPUEHTHPOBAH HA PACIIMPEHHUE W YTIIyOJeHWEe 3HAHWMA
00ydJaromuxcs 0 XUBOW MPUPOJIE, OCHOBAX MOJICKYJSPHON M KIJIETOYHOW OMOJIIOTHH, SMOPHUOIOTHH
1 OMOJIOTUY Pa3BUTHSL, TCHETHKH, CEJIEKIINN, OMOTEXHOJIOTUH, YBOJIOIMOHHOTO YYCHHSI U SKOJIOTHH.

Nzyuenune ydeOnoro mpeamera «buonorus» Ha yriyOJeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY OOYYaroImUXCs K MOCIEAYIONIEMY MOIy4YeHUIO0 OMOIOTHYECKOTr0 00pa3oBaHUs B By3ax
U OpraHM3alusAX CpelHero mnpodeccHoHalibHOro oOpa3oBanus. (OCHOBY €ro COJEpKaHHS
COCTABJIIET CHUCTEMa OHOJOTHYECKUX 3HAHWW, IOJYYCHHBIX MPH HU3YYECHHH OOYYarOIIUMUCS
COOTBETCTBYIOIMX CHCTEMAaTHYECKHX pa3lesioB OHOJIOrMM Ha YPOBHE OCHOBHOTO OOMIETO
obpaszoBanus, B 10—11 kimaccax 5TH 3HAHUS TOJYYalOT pa3BuTHe. Tak, paclIMpeHbl U YTIyOJICHBI
OMOJIOTHYECKHE 3HAHUS O PACTEHHSIX, )KUBOTHBIX, Tpr0ax, OaKTEepHsIX, OpraHu3Me YeIOBEeKa, OOIINX
3aKOHOMEPHOCTSAX JKWU3HH, JOMOJIHUTEIHHO BKJIIOYEHBI OMOJIOTUYECKHE CBEICHUS NMPHUKIATHOTO H
MIOMCKOBOTO XapakTepa, KOTOPhIE MOYKHO HCIOJBb30BAaTh KaK OPUEHTHPHI IS TOCIETYIOLIETO
BbIOOpa npodeccun. Bo3mokHa Takke WHTETpanus OMOIOTHYECKUX 3HAHUHA C COOTBETCTBYIOIIUMHU
3HAaHUSIMH, TIOJyYCHHBIMH OOYYaIOIIMMHCA TIPH W3YYCHUH (U3UKH, XUMHUH, Treorpapuu H
MaTEeMaTHKH.

CrpykTypa mnporpamMmbl 1o ydyeOHoMmy mnpeametry "buomorus" orpaxkaer CHUCTEMHO-
YPOBHEBBI W SBOJIIOLMOHHBIA TMOAXOAbl K H3ydeHHIo Ouonoruu. COrjacHO UM, H3y4YaroTCs
CBOWCTBa M 3aKOHOMEPHOCTH, XapaKTepHBIC JUIA JKUBBIX CHCTEM Pa3HOI'O YPOBHS OpTaHU3aINH,
HBOJIIOIUH OPTaHWYECKOTO MHpa Ha 3eMiie, COXpaHEHHsS OMOJIOTMYECKOro pa3HOOOpa3usl IUIAHETHI.
Tak, B 10 kjacce M3ydaroTcsi OCHOBBI MOJICKYJIIPHOH W KIETOYHOW OWOJIOTHH, SMOPHOJIOTHH H
OMOJIOTUU Pa3BUTHS, TEHETUKH M CENEKUUH, OMOTEXHOJIOTMH W CHHTETHYECKOW OWOJIOTHH,
aKTYaIM3UPYIOTCS 3HAHHWS OOYYaroImuXcs IO OOTaHUKE, 300J0THH, aHATOMHUH, (U3NOJIOTHH



yenoeka. B 11 kiacce M3y4aroTcs 3BOJIIOIMOHHOE YYEHUE, OCHOBBI JKOJOTMH M YYEHHE O
ounocdepe.

VYuebublii npeamer «buonorus» Tpu3BaH 00€CHEYUTh OCBOCHHE OOYYaIOUIMMHCS
OMOJIOTUYECKUX TEOPHU U 3aKOHOB, €U, TPUHIUIIOB U MPABHJI, JIEKAIIUX B OCHOBE COBPEMEHHOM
€CTeCTBEHHO-HAYYHOI KapTHHBI MHpA, 3HAHUN O CTPOCHUH, MHOTOOOPAa3uu M OCOOCHHOCTSX KIETKH,
OopraHusma, TOMYJISIUHA, OHOIEHO03a, AKOCHCTEMBI, O BBIIAIOUIMXCS HAYYHBIX JOCTH)KCHUSX,
COBPEMEHHBIX HCCIIECJIOBAHUSX B OMOJIOTHH, TPUKIATIHBIX ACIEKTaX OMOJOTHYECKUX 3HAHWM. J[is
pasBUTHS W TONACpKaHUS HMHTepeca OOydJarommxcsi K OWOJIOTMM Hapsgy CO 3HAYUTEIHHBIM
00BEMOM TEOPETHUYECKOTO MaTephalia B COJCPKAHUU MPOTPAMMBI 110 OHOJIOTHH TPETYCMOTPEHO
3HaKOMCTBO C HCTOpHEH CTAHOBJIGHUS M PA3BUTHS TOW WIM WHOW 00JacTH OMOJOTHH, BKIAJIOM
OTEYECTBEHHBIX M 3apYOEKHBIX YUEHBIX B PEUICHUE BAKHEHITNX OMOIOTHUECKUX M IKOJIOTHUECKUX
npooeMm.

Lenp m3ydenus ydeOHoro mpeamera «buosorusi» Ha yriayOIEHHOM YpPOBHE — OBIIAJICHHE
00yJaroIMUMUCS 3HAHUSMH O CTPYKTYPHO-(YHKIMOHAIHHON OpraHM3allii KUBBIX CUCTEM Pa3HOTO
paHra W TNpHOOpETeHHWE YMEHHWI HCIIONB30BaTh OSTH 3HaHHA B (OPMUPOBAHMHM HHTEpeca K
onpeaenéHHol o0macTi TPOoPECCUOHATBLHOW JEITeIbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WIH K
BBIOOPY Y4eOHOTO 3aBeICHUS IS TPOJOJKCHHS OMOJIOTHIECKOT0 00pa30BaHusI.

JlocTikeHre 1enn u3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriayOn€HHOM ypOBHE
o0ecrieunBaeTCsl peHICHUEM CIeTyIOINX 3a/1a4:

OCBOEHHUE 00YUYaAIOIUMUCS CUCTEMBbl OMOJIOTUYCCKUX 3HAHMIA: 00 OCHOBHBIX OMOJIOTHUECKUX
TEOpHSX, KOHIEMIMIX, TUIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX M MPaBHUJIAX, COCTABISIOMINX
COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHpPA; O CTPOCHUH, MHOTO00pa3iH U 0COOEHHOCTSIX
OMOJIOTMYECKHX cHucTeM (KJIeTKa, OpraHu3M, TOMyJsAlus, BHA, OHOreoreHo3, Owmocdepa); o
BBIJIAIOIINXCS] OTKPBITHAX U COBPEMEHHBIX UCCIICIOBAaHUAX B OMOJIOTHH;

O3HAKOMJICHHE O0YYAIOIIUXCs C METOAaMHU TIO3HAHUS )KUBOM MPUPOJIBL: HUCCIIE0BATEIbCKUMU
METOAaMH OHMOJOTHMYECKMX HayK (MOJIGKYJISpHOW W KIETOYHOH OWOJIOTUH, SMOpPHOJIOTHH H
OMOJIOTUU Pa3BUTHS, TEHETUKH M CENEKUUH, OMOTEXHOJIOTMH W CHHTETHYECKOW OWOJIOTHH,
MAJICOHTOJIOTUH,  JKOJIOTHMH); METOJaMH  CaMOCTOSTEIBHOTO  TPOBEICHHS  OWOJIOTHYECKUX
UCCIICIOBAaHUI B J1aboparopud W B Tpupoae (HaOMOJeHHWE, W3MEpPEHHEe, OSKCIIEPHMEHT,
MOJICJIUPOBAHUE);

OBNaJicHuEe OOYyYaIOMIMMHUCS YMEHHUSMHU: CaMOCTOSITEIbHO HAaXOAWTh, aHAIM3UPOBATh U
MCTOJIB30BaTh OMOJIOTHYECKYI0O HWH(OPMAIHIO; IMOJIE30BAaThCA OMOJIOTUYECKON TEPMUHOJOTHEH M
CHMBOJIMKOH; YCTAHABJIMBATh CBSI3b MEXKIY Pa3BHTHEM OHOJIOTUU U COLUAIBHO-IYKOHOMHUYECKUMH U
HKOJIOTUYECKUMH TPOOJIEMaMH YeJIOBEYECTBA; OICHUBAThH IOCIEACTBUS CBOCH AEATEIBHOCTU II0
OTHOIICHUIO K OKPYXKAloIIeH NPUPOAHON cpeae, COOCTBEHHOMY 3JI0POBBIO M 3/I0POBBIO
OKpYXKAIOIIMX JIIOJICH; OOOCHOBBIBATH W COONIONATh MEpHl NPOPHIAKTUKK HH(PEKIIHOHHBIX
3a00JIeBaHMl, TIpaBWJIa TOBEJCHHUS B MPHUPOAEC M oOecredeHus O0e30macHOCTH COOCTBEHHOM
KHU3HENEATCIPHOCTH B YPE3BBIYAMHBIX CHUTYaIUsIX MPHUPOJHOTO W TEXHOTEHHOTO XapaKTepa;
XapaKTepu30BaTh COBPEMEHHBIC HAYYHBIE OTKPBITHS B 001aCcTH OMOJIOTHH;

pa3BuUTHE y OOYYaIOIIMXCA HMHTEIUICKTYyaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH B MPOIECCE
3HaKOMCTBAa C BBIJAIOIIMMHUCS OTKPBITHSIMH W COBPEMEHHBIMH HCCIEIOBAaHMSIMH B OHOJIOTHH,
pemaemMpIMi €10 MpoOJeMaMy, METOIOJIOTHEH OMOJOrMYECKOro WCCIEIOBaHMs, MPOBEICHUS
OKCHEPUMEHTAIBHBIX  WCCIEAOBAHUHA, pEmeHus OHOJOTHMYECKMX  3aqad, MOJCITUPOBAHHS
OMOJIOTHYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTAaHHE y OOYYArOIIMXCs IIEHHOCTHOTO OTHOIICHHS K JKMBOW NPUPOAE B LEIOM U K
OTHACNbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (OPMHPOBAHUE OSKOJIOTUYECKOH, T'€HETHYECKOM
IPaMOTHOCTH, OOIIEe KyJNbTyphl TOBEACHUS B TPUPOJAC; WHTETPALMU €CTECTBEHHO-HAYYHBIX
3HAHUII;

npuoOpeTeHne O0YYarOIMMHUCS KOMIIETEHTHOCTH B PAallMOHAIBLHOM MPHUPOONOIB30BAHUN
(cobmroeHne mpaBwiI MOBEICHHUS B TIPUPOJIE, OXPAHbI BUIOB, SKOCHCTEM, OHMOC(EpHI), COXpaHECHUH
COOCTBEHHOTO 370POBbS M 3JIOPOBBSI OKPYKAIOUIMX JIIOJeH (coOmoAeHnuss Mep NpO(UIaKTHKH
3a0osneBaHnil, oOecriedeHrne O€30MacHOCTH KHU3HENEATEIPHOCTH B UYPE3BBIYAMHBIX CHTYaIHAX



MPUPOJHOTO W TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIIOJIb30BAaHHS OMOJIIOTUYECKUX 3HAHWHA H
YMEHHUH B MIOBCEIHEBHOM )KU3HU;

CO3JIaHME YCJIOBHW JUISI OCO3HAHHOTO BBIOOpPAa OOYYArOIIMMHUCS  WHAMBHIYaTbHON
0o0pa3oBaTeNbHOW  TPAGKTOPUH,  CIOCOOCTBYIOUICH  IOCIEAYIOMIEMY  IPOQECCHOHATHLHOMY
CaMOOIIPEICIICHUIO, B COOTBETCTBUU C MHAMBHYyaTbHBIMI HHTEPECAMHU U TIOTPEOHOCTSIMU PETHOHA.

OOmiee 49mMCIO YacoB, OTBEJACHHBIX HAa HW3ydeHHE OHOJOrMM Ha YIIIyOJEHHOM YpOBHE
cpenHero oduiero oopasosanus, cocrasisieT 204 yaca: B 10 knacce — 102 yaca (3 yaca B HeZien0), B
11 kiacce — 102 yaca (3 yaca B HeZeNIO).

OTb60p OpraHU3aHOHHBIX (OPM, METOJIOB U CPEIICTB OOYUCHHSI OMOJIOTHH OCYIIECTBISICTCS C
yu€TOM CIenU(pUKUA €ro COJACpKaHWS M HANpPaBICHHOCTH Ha MPOJODKEHHE OHOIIOTHYECKOTO
00pa3oBaHMs B OPraHU3ALUAX CPETHETO MPOPECCHOHATFHOTO U BBICILIETO 00pa30BaHMA.

OOs3aTenbHBIM yCIOBHEM IPH OOy4eHHH OWOJIOTMH Ha YrIIyOJEHHOM YpPOBHE SIBIISIETCS
MIPOBE/ICHUE JTA00OPATOPHBIX U MPAKTHYECKUX paboT. Takxke ydactue o0ydaromuxcs B BBITOJIHEHUH
MPOEKTHBIX M Y4eOHO-HCCIE0BATEIBCKIX PA0OT, TEMAaTHKA KOTOPBIX OMpEACIsIeTCs yduTeneM Ha
OCHOBE MMEIOIINXCSI MATEPUAIbHO-TEXHUIECKUX PECYPCOB U MECTHBIX IPUPOAHBIX YCIOBHUH.



COJAEP/KAHUE OBYYEHUSA
10 KJIACC

Copep:xaHue POrpaMMbl, BbIIEIEHHOE KYPCUBOM, HE BXOAUT B IIPOBEPKY IOCYAAPCTBEHHOM
utoroBoi arrectaruu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemeHHass OuoNOTHS — KOMIUIEKCHas Hayka. KpaTkas uCTOpHsS pa3BHTHS OHOJIOTHH.
buonornveckne Hayku W u3y4aeMble UMH TpoOieMbl. DyHIaMeHTaIbHBIE, NPUKIAAHBIC H
MOMCKOBBIC HAYYHBIE UCCIICAOBAHUS B OMOJIOTHH.

3HayeHne OMONIOTUU B (POPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTHHBI MHUPA.
[Ipodeccun, cps3anHble ¢ OuWonoruedl. 3HauyeHWE OHONOTMM B TPAKTUYECKOW JESTEIHHOCTH
YEJIOBEKA: MEULIMHE, CEIIbCKOM X0351CTBE, IPOMBIIUIEHHOCTH, OXPaHEe IIPUPOJBL.

JdemMoHcTpanuu

[Toprpersr: Apuctorens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. I'apseit, I
Mennens, B. U. Bepuanckuii, U. I1. TlaBnos, U. . Meunuxos, H. U. Basunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuer u cxembl: «CBs3p OMONOTHM C APYrUMH HaykaMm», «Cuctema OHOIOrHMYecKHX
HayK».

Tema 2. 7KuBble cucTeMbl M X H3yYeHHE

JXKuBble cucTeMbl Kak NpeaMeT u3yueHus Omosoruu. CBOMCTBA KHUBBIX CHUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U LEITOCTHOCTD, CIIOKHOCTh U YIIOPSAJOYEHHOCTh CTPYKTYPBHI,
OTKPBITOCTh, CaAMOOPraHU3alMs, CAMOBOCIPOU3BEIEHUE, Pa3IpakKUMOCTh, U3MEHUYNBOCTh, POCT U
pa3BUTHE.

YpOBHM  OpraHu3aly  KUBBIX CUCTEM: MOJEKYJSPHBIA, KJICTOYHBIM, TKAHEBBIM,
OpPraHU3MCHHBIN, MOMYJISIIHOHHO-BUIOBON, SKOCUCTEMHBIN (OMOTreONeHOTHIECK ), ONOC(EPHBIi.
IIpoueccel, mpoucxosamue B KUBbIX cucTteMax. OCHOBHbIE NMPU3HAKK KUBOTO. JKU3Hb Kak (popma
CyllecTBOBaHUs MaTepuu. Hayku, u3ydaromue KxuBble CUCTEMBI HA Pa3HbIX YPOBHSAX OpraHU3aluu.

N3ydenne >kuBBIX cucTeM. MeTonsl Ouonormueckoil Hayku. HaOmropeHue, u3MepeHue,
SKCIIEPUMEHT, CUCTEMAaTH3alMsl, MeTaaHIN3. [IoHATHE O 3aBUCUMON M HE3aBUCHUMOM MEPEMEHHOM.
[InanupoBanue skcnepumenta. [locraHoBka u nposepka runore3. Hyneas rumoresa. Ilonstue
BBIOOpKH W €€ JoCTOBEpHOCTh. Pa3bpoc B Oumomormueckux mMaHHBIX. OIEHKAa JOCTOBEPHOCTH
IIOJIy4EHHBbIX pe3yibTaToB. [IpUUMHBI HMCKaXKE€HHs pe3yibTaTOB JKclepuMeHTa. Ilonsatue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmup! u cxembl: «OCHOBHBIE MPU3HAKY KU3HNY, «bronornueckue cuctembl», «CBoicTBa
KUBOM MaTepum», «YpPOBHU OpraHu3allld >XKUBOM mpuponb», «CTpoeHHE KUBOTHON KIIETKN»,
«TkaHu KUBOTHBIX», «CHCTEMBl OpraHOB 4YEJIOBEYECKOr0 OpraHusma», «buoreoneHos»,
«buocpepar, «Meroabl U3ydeHUs KUBOU IPUPOIBI».

O6opynoBanue: J1abopaToOpHOE OOOPYIOBAHHE IS MPOBEICHUS HAONIOJACHUN, W3MEpPEHUH,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp30BaHuEe pa3IUYHBIX METOJOB IPU H3YHYEHHUU >KHUBBIX
CUCTEM.

Tema 3. Brnosorust KjieTrku

Knerka — cTpykTypHO-(YHKIMOHAIbHAS €IMHHLA >KABOTO. VICTOpPHS OTKpBHITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Kmerounass teopus (T. LlBann, M. Ilneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOYHOU TEOpHUHU.

MeTtoabl  MOJIEKYJISIPHOM W KJIETOYHOW OHOJIOTHH: MHKpPOCKOIHUS, Xpomarorpadus,
anekTpoope3,  METOA  MEYEHBIX  aTOMOB,  JuddepeHInaIbHoe  HeHTPU(YTHupoBaHUE,
KyJIbTUBUPOBAHHUE KIIETOK. M3yyeHue GuKCcUposanHulx Kiemok. IICKTPOHHAS MHUKPOCKOIIHSL.
Kongoranvnasn mukpockonus. Bumanvhoe (npusicusznennoe) uzyueHue Kiemox.

JdemMoHcTpanuu

IToprpersr: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneiinen, P. Bupxos, K. M. bap.



Tabmuipl 1 cxembl: «CBETOBOM MHMKPOCKOID, «JIEKTPOHHBIM MHKpockom», «HMcropus
Pa3BUTHS METOJI0B MUKPOCKOITHUN.

OOopynoBaHue: CBETOBOH MHKPOCKOI, MHKPOIPENApaThl PACTUTENBHBIX, JKUBOTHBIX U
OaKTepUaTbHBIX KICTOK.

IIpakTuyeckass padora «/3ydeHne MeTONOB KJIETOYHOW Owmonorum (xpomarorpadus,
anekTpodopes, nuddepennnanpHoe neHTpudyrupoanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHYECKUN COCTaB KIJIETKA. Makpo-, MUKpPO- M YJbTPAMHUKpPO3JIEMEHThl. Boma u €€ pouib
KaK pacTBOPHUTENs, peareHra, ydacTue€ B CTPYKTYpUPOBAHUU KJIETKH, TEIUIOPETYIISILUH.
MunepanbHble BellecTBa KJIETKH, UX Onosiorndyeckasi posib. Poib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BeliecTBa KieTKU. buonornueckue nonumepsl. benku. AMHUHOKHCIOTHBIN
coctaB 0enkoB. CTpyKTyphl O€IKOBOM MoOJIeKyJbl. [lepBudHas cTpykTypa Oelnka, MenTHIHAS CBS3b.
Bropuunasi, TpernyHas, deTBepTUYHAas CTPYKTypbl. [Jlenarypamms. CBoiictBa  OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIuU 0eIKOB. [Ipuonsi.

VYraeBoasl. MoHOCaxapuabl, AUCaXapyIbl, OJIMTOCaxapuaspl U monucaxapuasl. OOmui 1uian
CTpoeHus M (PU3UKO-XUMHUUECKUE CBOMCTBA yIiIeBOI0B. bronornueckue GyHKIMH yriIeBOI0B.

Jlumaet. TuapodunsHO-THIpOdOOHBIE cBOMcTBa. Kitaccubukamus munuaoB. Tpuriumepus,
dbochomunuabl, BOCKH, cTepouisl. buonormueckne ¢yHknun umunoB. OOmme cBolicTBa
OMOJIOTHYECKUX MEMOpaH — TEKY4eCThb, CIIOCOOHOCTh K CAaMO3aMbIKaHHIO, TTOTYIPOHHIIAEMOCTb.

Hyxneunosbie kucnotel. JJHK u PHK. Ctpoenune HyknenmHoBbIX KHCIOT. HykieoTuasl.
[Mpunmun xommuementapuoctu. [lpaBuno Yapradda. Crpykrypa HHK — nBoitHas crmpaib.
Mecronaxoxaenue u ononorndeckue pynkuuu JJHK. Buast PHK. @ynkunn PHK B kiietke.

Crpoenue monekyinsl AT®. Makposprudeckue cBsizu B Mmojekyine AT®. buonornueckue
¢ynkunn  AT®. BoccraHoBineHHBbIE TEPEHOCUYMKH, WX (QYHKUIMH B  KIeTKe. /[pyeue
nykneozuompugocghamor (HT®). CexsennpoBanue JJHK. Memoowsr eenomuxu, mpanckpunmomuxu,
nPOMEOMUKU.

CrpykrypHast Ouoisiorus: OuMOXUMHYECKHE U OMO(U3MUECKHE HCCIIEeOBaHUS CcOCTaBa M
MIPOCTPAHCTBEHHOW CTPYKTYpBI OnoMouekyi. Moodenuposanue cmpykmypsl U QYHKYUU 6UOMOIEK)
u ux xomniexcos. Komnvromepnuwiii ousaiin u opeanudeckuii cunmes 6UOMONEKYN U UX HENPUPOOHBIX
aHaNo208.

JdemMoHcTpanuu

[Hoprpersr: JI. Tlonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxiun, @. Canrep, C.
[Ipy3unep.

Huarpammsl:  «PacnpeneneHne  XMMHYECKHMX  JJEMEHTOB B HEXKHMBOM  IpUPOIE»,
«PacnpeneneHne XMMUYECKUX JIEMEHTOB B )KMBOU IPUPOJIEY.

Tabmuuer u cxemsl: «l[lepumoagmueckast TaOnHMIa XUMHUYECKHX OJIIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOABD», «BemecTtBa B cocraBe OpraHusmoB», «CTpoeHHE MOJEKYJIbl OenKay,
«CTpyKTypbl OenKoBOW MoJeKysib», «CTpoeHHE MOJIEKYJ YIieBoaoB», «CTpoeHue MOJeKyl
munuoBy», «HykienHoBble KUCIOTB, «CTpoeHue MoieKyabl ATOy.

Oo6opynoBanue: XUMUYECKas MOCy1a ¥ 000pyIOBaHHE.

JlabopaTopnasi padora «OOHapyxeHHE OETKOB C MMOMOIIbIO KAY€CTBEHHBIX PEAKITUI.

JlabopaTopnass padora «VccienoBaHue HYKJIEMHOBBIX KHCJIOT, BBIIEICHHBIX M3 KIJIETOK
Pa3IMYHbIX OPIraHU3MOBY.

Tema 5. CTtpoenue u pyHKINH KIETKH

Tunsl KJIETOK: SyKapuoTHuUecKas U Hpokapuorudeckas. CTpyKTypHO-(PyHKIIMOHAJIbHbIE
o0pa3oBaHUS KICTKH.

Crpoenne npokapuoTndeckoi kinetku. Kierounast crenka Oakrepuit u apxeil. OcoOeHHOCTH
CTpOCHHS TeTepoTpOo(PHON U aBTOTPODHON MPOKAPHOTUICCKUX KIETOK. MECTO M pOJIb MPOKAPHOT B
OnoneHo3ax.

CrpoeHne u (yHKUMOHMpPOBAHHE JyKapuoTHuUecKol kieTku. llna3smarnueckas memOpaHa
(mnazmanemma).  CTpykTypa [ia3Matudeckod MeMmOpaHbl. TpaHCmopT — BemecTB — 4epes
IUIa3MaTHYECKyI0 MeMOpaHy: mnaccuBHbIH (auddysus, obneru€nnas mauddysus), axTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcropt). [lomymponunaemocts MemOpanbl. Pabota



HaTpUH-KaJIUEBOro Hacoca. DHAOLUUTO3: MUHOLUUTO3, Garonuro3. Dk301uTo3. KiierouHas cTeHka.
CrpykTypa 1 GyHKIMU KIETOYHOW CTEHKH PACTEHHIA, TPHOOB.

Hurornazma. [lurozons. Lutockener. JIBuxkeHue 1uTomiasmMbel. OpraHoujibl KJIETKU.
OnHomemMOpaHHBIE OpraHOWABI KJIETKU: sSHAomuiazmatudeckas cetb (DIIC), ammapart ['onbmxu,
JM30COMBI, WX CTpOoeHHE W (YHKIUU. B3amMOCBsI3b OZHOMEMOPAHHBIX OpPTaHOWIOB KIIETKH.
CrpoeHue TpaHyJIspHOIO peTUKyiayma. Mexanusm nanpasnenuss oenkoeé ¢ JIIIC. Cunres
pactBopuMbIx  OenkoB.  CuHTE3  KJIETOUHBIX  MeMOpan. [mamkuii  (arpaHyssipHBIN)
sHIOIIa3MaTHYeCKuil petukymnyM. CekperopHast (yHkius ammapata [ombmku. Moougpurkayus
benxoe 6 annapame I onvoocu. Copmuposxa benxoe 6 annapame I onv0xxcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbixX KieTok. Kiterounsii cok. Typrop.

[losiyaBTOHOMHBIE ~ OpraHOWJbl  KJIETKM: MWUTOXOHAPUH, IUIacTUAblL. [Ipoucxoowcoenue
mumoxonopuul u naacmud. Cumoébuocenes (K.C. Mepesckosckui, JI. Mapeynruc). CtpoeHue u
GyHKIMM MHUTOXOHIpUHA ¥ IUIacTUA. llepBUYHBIC, BTOPUYHBIE W  CIIOKHBIC TUIACTH]BI
(OTOCHHTE3UPYIONTUX FYKAPUOT. XITOPOTUIACTBI, XPOMOIUIACTHI, JICHKOTUIACTHI BBICIIUX PACTCHHIM.

HememOpannbie opranouapl kiaetku CTpoeHHe UM (QYHKIMM HEMEMOpaHHBIX OpraHOMJIOB
KIeTkd. Pubocombl.  [Ipomesicymounvie  guiamenmoi.  MUKPODUITAMEHTHL.  AKMuHosble
Muxkpogunramenmol. MBbIIIEUHbIE KIETKU. AKMuUHOBble KOMNOHEHMbl HEeMbIUEUHbIX KIemOK.
Muxkporpybouku. Knerounsiii wnentp. CrTpoeHue u JBUKEHUE IKIYTUKOB U PECHUYEK.
MuxkpoTtpy6ouku nutoruiasmel. Llentpuons. benku, accoyuuposanHvle ¢ MUKpoguiamenmamu u
muxpompyboukamu. Momophwie 6enxu.

Anpo. ObGonouka sapa, XpOMaTUH, KapuoIUla3Mma, SAPBILKH, WX CTPOEHHE U (YHKLUU.
SAnepHsliii 6enkoBbIi MaTpuKc. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B UHTEP(PA3HOM SipE.
dyxpomamun u cemepoxpomamun. benku xpomMaTuHa — TUCTOHBL. J[unamuka s0epHol 00010UYKYU 6
mumo3se. Hoepuwlii mpancnopm.

Kinerounsie BkimtoueHus. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK 3yKapUOT (pacTUTEIbHOM,
KUBOTHOMU, TPUOHON).

JdemMoHcTpanuu

[Toprpersr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabnuip! 1 cxembl: «CTpOEHHE FYKapUOTHUECKON KIETKN», «CTpoeHHE )KUBOTHOM KIIETKUY,
«CTpoeHue pacTuTeiabHOW KiIeTkn», «CTpoeHue MHUTOXOHApum», <«Sapo», «CrtpoeHue
MPOKAPHUOTHYECKON KIIETKI.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl PACTUTEIBHBIX, )KUBOTHBIX KIIETOK,
MUKpPOIpEnapaThl 0aKTepHATBHBIX KIETOK.

JlaGopaTopHas padora «/3ydeHne cTpoeHUs KJIETOK Pa3IuIHbIX OPraHU3MOB).

IIpakTnyeckas padora «/3yueHre CBOMCTB KJIETOUHON MEMOPAHbI».

JlabopaTopnasi padora «VccienoBaHue IuIa3Moiu3a M JIEIUIa3MOJIM3a B PaCTUTENIbHBIX
KJIETKax».

IIpakTnyeckas padora «/3ydyeHue ABUKEHUS LUTOIIA3MbI B PACTUTENIBHBIX KJIETKAX).

Tema 6. O0MeH BellecTB M NpeBpallleHNe JHEPTHH B KJIeTKe

ACCUMHIISIINS M TUCCUMWISIIUS — JIBE CTOPOHBI MeTabonm3Mma. Tumbsl oOMEHa BEIIECTB:
aBTOTPO(HBIA U reTepoTpoHbIN. YyacTue KUCI0poaa B OOMEHHBIX MpOIeccax. DHEPreTUuYecKoe
obecrieyenne kietku: npeBpameHne AT B oOMeHHBIX mporeccax. PepMeHTATUBHBINA XapakTep
peakuuii KjaeTouHoro Mmeradonmnsma. OEepMEHTHI, UX CTPOCHUE, CBOMCTBA M MEXAHHM3M JEHCTBUS.
Kodepmentsl. Otnuuusi (pepMEHTOB OT HEOPraHWYECKHX KaTalM3aTOPOB. BelKu-akTUBAaTOpHl U
OeIKU-UHTHOUTOPBI. 3aBUCUMOCTD CKOPOCTH (PePMEHTATUBHBIX PEAKIHIA OT Pa3InYHbIX (PaKTOPOB.

[lepBUuHbI CHHTE3 OpPraHMYECKHUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUceHMbll U
okcueennvili  pomocunmes y  oaxmeputi. Ceemocoduparowue nueMeHmvl U NUSMEHNbL
peakyuonno2o yenmpa. Poib xioporactoB B nponecce ¢porocunTeza. CBeToBast U TEMHOBas (ha3bl.
@omoovixanue, Cs, Cs. u CAM-munvr pomocunmesa. IlpoxykTuBHOCTh (poTOCHHTE3a. BiusHue
pa3nuYHbIX (PaKTOPOB HA CKOPOCTh (PoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A.

XemocuHTe3. PazHooOpa3ue opraHu3MOB-XEMOCHHTETHKOB: HUTpUULMpYIOLne OakTepuu,
xKene300aKkTepru, cepoOaKTepHH, BOIOPOIHbIC OakTepun. 3HAaUeHUEe XeMOCHHTE3A.



Anas’poOHbIe opraHu3Mbl. Bumer OposkeHus. IIpoaykTbl OpOXEHHS W WX HCIOJIB30BaHHE
YeIIOBEKOM. AHa’pOOHBIC MHKPOOPTaHW3MBI KaKk OOBEKTHl OHOTEXHOJIOTMH W BO30YyIUTEIH
OoJe3HeHn.

AspoOHBIE OpraHu3Mbl. OTambl HSHEPreTudeckoro oobmeHa. I[loaAroToBUTENBbHBIA ATall.
['mukonus — 6ecKUCIOPOAHOE PACHIETIIEHUE TIIFOKO3bI.

buonoruueckoe okucieHue, WIM KJIETOYHOE JAblxaHue. Ponb MUTOXOHApPUN B Ipoleccax
ouosornueckoro okucienus. Luknmueckue peaknun. OxucnutensHoe (GochopuIupoBaHUe.
Onepeus membpannozo epaduenma npomonos. Cunmesz ATD: paboma npomonnoti ATD-cunmasoi.
[IpeumymiecTBa a’poOHOTO TyTH OOMEHa BEHIECTB IMepe] aHadpOOHBIM. DPPEKTUBHOCTD
HHEPreTUIECKOTO OOMEHA.

JdemMoHcTpanuu

[Toprpersr: k. [lpuctinu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmumer 1 cxemsl: «®DotocuHTE3», «DHEpreTHueckuid oOmeH», «buocuHTe3 Oemkay,
«Ctpoenue pepMeHTa», «XEMOCUHTES.

OobopynoBaHue: CBETOBOH MHKPOCKOI, 00OPYAOBaHUE JJIsl TPUTOTOBJICHUSI MOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

JlaGopaTtopnas padora «/I3yyeHne KaTalUTUYECKON aKTHBHOCTH (PEPMEHTOB (Ha MpHMEpe
amMuIIa3bl WIKM KaTajaasbl)».

JlaGopaTtopnas padora «/3yyeHne (pepMEHTATHBHOTO PACHICIIIICHUS MEPOKCHAA BOAOPOAA
B PaCTUTEJIbHBIX U KUBOTHBIX KJIETKAX).

JlabopaTopnasi padora «CpaBHEHHE TPOILIECCOB (POTOCHHTE3A U XEMOCUHTE3a».

JlabopaTopnasi padora «CpaBHEHHE TPOILIECCOB OPOKEHUSI U JIBIXAHUS.

Tema 7. HacinencrBeHHast nHpopMauus U peajau3anus eé B KIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApHOCTU B PEAKLMSIX MaTPUYHOTO
cuHTe3a. Peammsanumsi HacieACTBEHHOW WHGopManuu. ['€HEeTHMYecKHid KO, €ro CBOWCTBA.
Tpanckpunuus — marpuunbld cuHTe3 PHK. IlpuHOMNBI TpaHCKpUIIHMK: KOMIUIEMEHTapHOCTb,
aHTUIAPAJJIENbHOCTh, acUMMETpU4YHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancmsimuss u e€ stambl. Yuactue tpancnmoptabix PHK B OmocuuTe3e Oenka. YcimoBus
ouocunresa 6enka. KogupoBanue amuHokucaot. Poib pubocom B OnocuHTese Oernka.

Cogpemennvie npedcmasnenusi o cmpoeHuu 2enog. OpraHuzanusi T€HOMa y IMPOKapuoT U
SYKapHOT. Perymsnus akTHBHOCTH T€HOB y mpokapuot. I'unoresa onepona (®. XKaxo0, XK. Mano).
MonekynapHuvle mexanusmol IKCHpeccuu 2eHos y aykapuom. Ponb xpomamuna 6 peaynayuu pabomol
2eno0g. Perynsiust OOMEHHBIX MPOIIECCOB B KiieTKe. KiierouHbrii romeocTas.

Bupycesl — HekieTouHble (OPMBI KU3HU W oOiuraTHble mapa3uThl. CTpoeHHE MPOCTHIX U
CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaron. JKusnennwiii yuxn JJHK-codepacawux supycos,
PHK-cooeporcawux eupycos, bakmepuoghacos. Obpamnas mpanHckpunyus, pegepmasa, unmezpasa.

BupycHbie 3a0oneBanus yenoBeka, >KUBOTHBIX, pactenuid. CIIN/l, COVID-19, couunanbhbie
Y MEJUIIMHCKHUE TPOOIIEMBI.

buoungpopmamuka: unmeepayusi u amanuz donrvuux maccueos («bigdata») cmpykmypuwix
ouonocuueckux dannvix. Hanomexnonoeuu 6 ouonocuu u meouyure. Ilpoepammupyemvie Qynxyuu
benxos. Cnocobvl 0ocmasku j1eKapcma.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /1. 1. UBaHOBCKUI.

Tabmuuer u cxemsl: «brocunres 6enkay, «I'eneTndeckuit Koy, «Bupyce», «bakrepuodarny.

IIpakTnyeckas padora «Co3naHue MOAEIN BUPYCay.

Tema 8. /KuzHeHHBIN HUKJI KJIETKHU

Knerounslii nuki, ero nepuosl u perymsinus. Marepdasza u Muto3. OcCOOEHHOCTH MPOLECCOB,
nporekatomux B uHTepdaze. I[logroroBka kierku K  JeneHuto. lIpecuHTeTHUECKU
(MOCTMUTOTUYECKHUI), CHUHTETUYECKMH M TOCTCUHTETUYECKUN (MPEMUTOTUYECKUN) TEPUOJIbI
uHTEp(Pa3HI.



Marpuunsii  cunte3  JHK -  pemmmkanusa.  [lpuHnmner  permmkanmun — JTHK:
KOMIUIEMEHTAPHOCTb,  IOJYKOHCEPBATUBHBIM  CHHTE3,  AHTUIAPAJUICIBHOCTH.  MexaHusm
peruukanuu JITHK. Xpomocomsl. Ctpoenue xpomocoM. Termomepsl U Tenomepasa. XpOMOCOMHBIN
Ha0Op KIIETKM — KapuoTUN. JIUTUTOMITHBIA W TalUIOWAHBIA HAaOOPBI XPOMOCOM. | OMOJIOTWYHEIE
XpOMOCOMBI. I10J10BBIE XPOMOCOMBI.

Jlenenue kneTku — MuTo3. CTaiuu MUTO3a U IPOUCXOAIINE B HUX IIPOLECCHl. TUIIBI MUTO3A.
Kaprokunes n nurtoknnes. buosnorndyeckoe 3Ha4eHUE MUTO3A.

Perymsanus MUTOTHYECKOTO ITUKIIA KIeTKH. [IporpaMMupyemast KiieTouHast THOENb — aromnTo3.

Knerounoe sinpo, xpomocomsl, (pyHKLIHMOHaJIbHAs I€HOMUKA. Mexanuzmuvl nponughepayuu,
oughgpepenyuposku, cmapenus u eubenu Kiemok. «Lugpposas kiemrkay — ououngopmamuieckue
MoO0enu QYHKYUOHUPOBAHUSA KILeMKU.

JdemMoHcTpanuu

Tabmuubl u cxembl: «KHU3HEHHBIN UK KIETKW», «Muto3», «CTpoeHHE XPOMOCOMY,
«Penmukanus JTHK.

Oo6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapaTsl: «MHUTO3 B KIIETKaX KOpPEIIKa JTyKa.

JlabopaTopHasi padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTaxy.

JlabopaTopnasi padora «HaGmronenue mMuTO3a B KJIETKaX KOHYMKA KOpeEIKa Jiyka (Ha
TOTOBBIX MUKpOIIpenapaTax)».

Tema 9. CTtpoenue u pyHKIMH OPraHU3MOB

buonornueckoe pasHooOpasue OpraHU3MOB. OOHOKIIETOYHBIE, KOJIOHHAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OCOOCHHOCTH CTPOCHHS M HKU3HEICSITEIHLHOCTH OJHOKJIETOYHBIX OpraHu3MoOB. bakrepuw,
apxeu, OJIHOKJIETOYHbIE I'pUOBI, OJHOKJIETOUHBIE BOJOPOCIH, JIpyrue HnpoTucTsl. KojsoHuanbHbIE
OpraHU3MBl.

B3anMocCBA3p 4acTed MHOTIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl U CHUCTEMBI OpPraHOB.
Opranusm Kak equHoe ueioe. 'omeocras.

Tkanu pacteHuil. TUnbl pacTUTENBHBIX TKaHEH: 00pa3oBaTeilbHasl, IOKPOBHAs, POBOALIAs,
OCHOBHasA, MexaHu4deckasi. OcoOEHHOCTH CTPOEHUS, PYHKIMI U PACIIONIOKEHUSI TKAaHEH B OpraHax
pacTeHui.

TkaHu )KMBOTHBIX U YeslOBeKa. THUIbI KUBOTHBIX TKaHEH: SNUTENHMATIbHAS, COCIUHUTENbHAS,
MblllIeyHasi, HepBHasg. OCOOEHHOCTH CTpOeHUs, (PyHKUMH M pPACIOJIOKEHUsS] TKAHEH B OpraHax
KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble U reHepaTUBHbIE OpraHbl pacTeHU. OpraHbl U CUCTEMbl OPraHOB
KUBOTHBIX U 4yesoBeka. DyHKIMK OpraHOB U CUCTEM OPraHoOB.

Omnopa Tena opranusmoB. Kapkac pactenuil. CkeneTsl OAHOKIETOYHBIX U MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyXHbI! 1 BHYTpeHHUH ckeneT. CTpOeHHE U TUIIbI COETUHEHUS KOCTEH.

JIBukeHre Opranu3MoB. [[BuykeHUEe OJJTHOKIETOYHBIX OPraHU3MOB: aMEOOUTHOE, KIYTUKOBOE,
pecHUuYHOe. JIBM)KEHME MHOTOKJIETOYHBIX pAacTEeHUIl: TpONU3Mbl U HAcTUHM. JIBUXKeHue
MHOT'OKJIETOYHBIX )KMBOTHBIX U YeJIOBEKa: MbllleuHas cucreMa. Pediekc. CkeneTHble MBIIIIBI U UX
pabora.

[Intanue opranusmos. llornomeHne BOABI, YIVIEKUCIOrO Ta3a MU MUHEPAIBHBIX BEILECTB
pacrenusiMu. [lutaHue KUBOTHBIX. BHYTpHUIIONOCTHOE M BHYTPHUKJIETOYHOE MHUIIEBapeHUE.
[luTaHue MO3BOHOYHBIX KHUBOTHBIX. OT/AENBl MNUIIEBAPUTENBHOrO TpakTa. IlumeBapurtenbHbIe
xkenesbl. [IumeBapurenbHas cucremMa 4eaoBeKa.

Jlpixanue opranu3MoB. Jlpixanuwe pacteHuid. Jlprxanwe *)UBOTHBIX. uddy3us ra3oB uepe3
MOBEepXHOCTh KieTku. KokHoe papixanue. JlpixaTenbHash MOBEpXHOCTh. JKabepHoe u JE€rouyHoe
nbixaHue. JlpIxaHue MO03BOHOYHBIX KUBOTHBIX U YEIOBEKA. DBOJIOLUOHHOE YCIOKHEHUE CTPOCHUS
JNETKUX MO3BOHOYHBIX JKMBOTHBIX. JlbIxaTenpHas cucTeMa 4ejaoBeKa. MexaHu3M BEHTHIALUU
NETKUX y MTUL ¥ MIIEKOMUTAIOMUX. Perynsmus npixanus. J{prxaTenbHble 00bEMBI.

TpaHcnopT BemecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI paCTEHUN. TpaHCIOPT BEIECTB
y x%uBOTHBIX. KpoBeHOCHas cucrema u e€ opranbl. KpoBeHOCHas cucTteMa I03BOHOYHBIX KUBOTHBIX
u uenoBeka. Cepie, KpOBEHOCHBIE COCYABI M KpoBb. Kpyru kpoBooOpamieHus. JBOIONNOHHBIC



YCIIO)KHEHUsSI CTPOEHHUS KPOBEHOCHOH CHCTEMbI IO3BOHOYHBIX >KMBOTHBIX. Pabota cepaua u eé
perymusnus.

Beinenenne y opramusMoB. BeineneHue 'y pacreHuil. BblgeneHue 'y KHBOTHBIX.
Coxparutenbable Bakyond. Oprassl BeiaeneHus. QUIbTpaus, CeKpenns 1 00paTHOE BCaChIBAaHUE
KaK MeXaHU3Mbl pabOThl OpraHoB BbiAeneHHs. CBsA3b TOJOCTH Tella C KPOBEHOCHOW W
BBIICJIUTENIBHON cucTtemMamMu. BblieneHne y MO3BOHOYHBIX JKMBOTHBIX M dYenoBeka. [louxwu.
Crpoenue u pyHKIHOHUpOBaHUEe HeppoHa. OOpa3zoBaHNE MOYH Y YEIOBEKA.

3ammTa y OpraHu3MoB. 3alliTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopbl OakTepuil M IHUCTHI
IpocTEeHIMX. 3aluTa y MHOIOKJIETOUYHbIX pacrteHuil. Kytukyna. CpencrBa NacCUBHOM U
XUMHYECKOM 3aiuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpOBBI M X IPOM3BOAHBIE. 3al[UTa OPraHU3Ma OT
Oone3nel. IMMyHHast cuctema yenoBeka. KileTouHbIi U ryMopalbHBIA UMMYHHUTET. BposxaEHHBIH
U NpUOOPETEHHBIN crenupuueckuii ”MMyHUTET. Teopusi KIOHAJIbHO-CEJIEKTUBHOTO MMMYHMTETA
(II. DOpmux, ®. M. bepner, C. ToneraBa). BocmamurenbHble OTBETHl OpraHu3MoB. Poib
BPOKAEHHOIO HMMYHHMTETA B Pa3BUTUN CUCTEMHBIX 3200J1€BaHUM.

PasnpaxuMocTh W peryisiuus y OpraHu3MoB. Pa3gpakumMocTb y  OJHOKJIETOYHBIX
opranu3moB. Takcucbel. PazgpaxumocTs W perynsauus y pacteHuil. PocToBele BemiecTtsa M HxX
3Ha4YCHHUE.

Hepsnas cuctema u peduiekTopHas peryisuus y )KuBoTHbIX. HepBHas cucrema u €€ oTebl.
DBOJIIOIIMOHHOE YCJIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI y KMBOTHBIX. OT/AEIbI TOJIOBHOTO MO3Ta
MTO3BOHOYHBIX KUBOTHBIX. Pednexc u pednexropnas nyra. besycnoBHble U yCIOBHBIE PE(ICKCHI.

I'ymopanbHas perymsiiuss U SHAOKPUHHAs CHUCTEMa >KUBOTHBIX M denoBeka. JKenesbl
SHIOKPUHHOM CHCTEMBI M MX TOpMOHBL. JleicTBHE TOpPMOHOB. B3aMMOCBSI3b HEpPBHOM U
SHIOKPUHHOM cucteM. ['unoranamo-runodusapHasi cuctema.

JdemMoHcTpanuu

IToptper: U. I1. I1aBnos.

Tabmupr u  cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE BOJOPOCINY,
«baktepun», «IIpocteitmney, «Opranbl IBETKOBBIX pacTeHU», «CUCTEMBI OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee CTpOoeHHe HAaceKOMBIX», «TkaHM pacteHuin», «KOpHEBBIE CUCTEMBDY,
«Ctpoenue ctedisn», «CTpoeHHE TUCTOBOM TUIACTUHKNY, « TKaHU KUBOTHBIX», «CKEJIEeT 4eT0BEKaY,
«IIumeBapurensHas cucreMa», «KpoBeHOcHast cucrtemay, «JlpixarenpHas cuctema», «HepBHas
cucrema», «Koxa», «MpblliedHas cucreMay, «BplienuTenbHas cucreMay, « JHJOKPUHHAS CUCTEMAY,
«Ctpoenue Mpip», «MMmmyHuteT», «KumeunonosoctHeie», «Cxema NUTaHUS pPacTEHUN»,
«KpoBeHoCHbIE CHCTEMbI TIO3BOHOYHBIX KUBOTHBIX», «CTpoeHHE ruapbl», «CTpoeHUE IIIIaHAPUNY,
«BHyTpeHHee cTpoeHHe OXkaAeBoro uepms», «HepBHas cucrema pwiO», «HepBHas cucrema
narymkuy, «HepBHas cuctema npecMbikaromuxcs», «HepBHas cucrema nrtuiy, «HepBHas cucrema
MIIeKonuTamux», «HepBHas cucrema yenoBekay, «Pedruexcy.

OOopynoBaHue: CBETOBOH MHKPOCKOI, MHUKpONpEnapaThl OJHOKIETOYHBIX OPraHU3MOB,
MUKpOINpenaparbl TKaHEH, pakOBUHBI MOJUIOCKOB, KOJUIEKLIUHU HACEKOMBIX, WIJIOKOXKHX, JKHUBbBIE
9K3EMIUIAPbl KOMHATHBIX PAcTeHU, repOapuu pacTeHMH pa3HBIX OTIENIOB, BJIAKHbIE IPErapaTbl
KUBOTHBIX, CKEJIEThl MTO3BOHOYHBIX, KOJUIEKIIMH OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YEJIOBEKa,
o0opyaoOBaHuE AJIsi JEMOHCTPAIMK MMOYBEHHOTO W BO3YIIHOTO MHUTAHUS PACTECHHM, PaCUICTIICHHS
KpaxMasia U OenKoB moj jaercTBHeM (hepMeHTOB, 000OpyIOBaHME /ISl IEMOHCTPAIIUU ONBITOB IO
U3MEpPEHUI0 JKU3HEHHOM €EMKOCTH JErKUX, MeXaHW3Ma JbIXaTeJbHBIX JABW)KCHUM, MOJAEIU
TOJIOBHOI'O MO3T'a Pa3INYHbIX KUBOTHBIX.

JlabopaTopnasi padora «/3yueHne TkaHeH pacTCHHID.

JlabopaTopHas padora «/3ydyeHne TKaHel KUBOTHBIX.

JlabopaTopnas padora «/3yueHne opraHoB IBETKOBOTO PACTCHHS.

Tema 10. PazMHoOeHMe ¥ pa3BUTHE OPTaHNU3MOB

dopMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrojioe (BKJIOYash BEreTaTUBHOE) M T0JIOBOE. Bub
0€ecroJIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYISIIHS, (parMeHTaIHs, KIOHUPOBAHHE.



[TonoBoe paszmuosxenue. [lomoBsie kaeTku, uin rameTel. Meito3. Ctanuu meiio3a. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bruonornueckuii cmMbIcil MeH03a U IIOJIOBOTO nponecca. Menos
1 €ro MECTO B KU3HEHHOM LIMKJIE OPIaHU3MOB.

[Ipen3zaponpiieBoe pazputue. ['amerorenes y >kuBoTHbIX. [TonoBsie xene3sl. OOpa3zoBaHue U
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpOeHUE MOJIOBBIX KJIETOK.

OmooTBOpeHne W SMOpPUOHATBHOE pa3BUTHE KHUBOTHBIX. CIOCOOBI OIIOJOTBOPEHHUS:
Hapy)KHOe€, BHyTpeHHee. [lapTreHorenes.

WupuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DOMOPHOJIOrHS — HayKa O Pa3BUTHU
Opranu3MoB. Mopgozenes — 0ona u3 enagnvix npoonem smopuonrocuu. Konyenyus mopgozenos u
mooenu mopghocerneza. Crtaguu >MOpHOTEHE3a JKMBOTHBIX (Ha TpuMepe JATyIkw). JpobieHwue.
Tunsr npoGnenus. /Jemepmunuposannoe u nedepmunupogannoe opobaenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH ApPOOJEHUS MIIEKONUTAIOMIMX. 3apoAbIIIEBbIe JHMCTKH (racTpyssius).
3aknagka OpraHoB M TKaHeM W3 3apoAbILIEBBIX JIMUCTKOB. B3aumHOe BiaMsSHUE yacTeil
pa3BUBAIOIIErocs 3apojipliia (AMOpHUOHANIbHAS MHAYKLUA). 3aKiajKka IUIaHa CTPOCHUS KUBOTHOIO
KaK pe3yJIbTaT HMEPapXWYEeCKUX B3aWMOJICHCTBHI TeHOB. BimsHue Ha >MOpHOHAIBFHOE pa3BUTHE
pa3auYHbIX (PaKTOPOB OKPYXKAIOLIEH Cpebl.

Poct u pasButne xuBoTHBIX. [locTamMOpuonanbHblil epuos. [Ipsmoe u Henpsimoe pa3BUTHE.
PazButne ¢ meramopdo3om y O€CIIO3BOHOYHBIX M IT03BOHOYHBIX JKHBOTHBIX. buomormdeckoe
3HaQ4YEHHE IIPSAMOIO M HENPSMOIO Pa3BUTHA, UX pPAcHpoOCTpaHEeHuEe B Ipupone. Tumsl pocra
KHUBOTHBIX. DaKTOPBI PETyJSIUN POCTa JXUBOTHBIX M 4YeioBeka. CTaauu MOCTIMOPHMOHATBHOTO
pa3BUTHS y JKUBOTHBIX U 4enoBeka. [lepumonpl oHTOreHe3a uenoBeka. CTapeHHE M CMEPTh Kak
OMOJIOTUYECKHE TIPOIIECCHI.

PasmHoxenue u pasButhHe pacteHuid. I'ameroput u ciopodur. Melio3 B )KU3HEHHOM ITUKJIIE
pactenuii. OOpa3oBaHue criop B nporecce Merosa. ['amerorene3 y pacrenuil. OmiooTBOpEHUE U
pa3BUTHE PACTUTENBHBIX OPraHu3MOB. JIBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTEHHM.
OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBI PETyISLUN OHTOIEHE3a Y PACTEHHUM U )KUBOTHBIX.

JdemMoHcTpanuu

[oprpersr: C. I'. HaBamun, X. llInemasn.

Tabmuuer 1 cxembl: «BererarnBHOe pa3sMHOXKeHHE», «THIBI OECroNOro pa3MHOKEHUS,
«Pa3MHOXKEHHE XJIaMUIOMOHAb, «Pa3MHOXKEHHE 3BIIICHbD, «PazMHOXeHUEe Tuapb», «Meiosy,
«Xpomocombl», «['amerorenes», «CTpoeHue AWLEKIETKH U criepMaTo30uay, «OCHOBHbBIE CTaJAUU
OoHTOreHe3a», «lIpsmoe u Henpsmoe pa3BuTHey, «Pa3BuTHe MalCKOro xyka», «Pa3Butue capaHum»,
«Pa3BuTne aArymkm», «/{BoiHOE OIJIOJOTBOPEHHE Yy LIBETKOBBIX pacTeHui», «CTpoeHue ceMsiH
OJIHOJOJIBHBIX U JIBYJOJIBHBIX pacTeHU», «KM3HEHHBIM LUK MOPCKOW KaIyCThD», «KHW3HEHHBIN
LUK MXa», « KU3HEHHBIN TUKJI TAaOPOTHUKAY, «/KM3HEHHBIA LUK COCHBI».

OOopynoBaHue: CBETOBOW MHKPOCKOII, MUKPOIIPENApaThl SHIEKIETOK U CIIEPMAaTO30UIOB,
Mozienb «L{uKIT pa3BUTHS JIATYLIKNY.

JlabopaTopnasi paGora «M3yueHue CTpOEHHSI TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

IIpakTnyeckas padora «BbiBlieHHE NPU3HAKOB CXOJCTBA 3apOJIbIIIEH IO3BOHOYHBIX
AKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHEe OpraHOB Pa3MHOKEHHUS BBICILIUX PACTECHUI».

Tema 11. I'eHeTnka — HAYKa 0 HACJIEICTBEHHOCTH M H3MEHYHMBOCTH OPraHU3MOB

HcTopusi cTaHOBIEHUS U Pa3BUTHUS T€HETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Posib oreuecTBeHHbIX yu€HBIX B pa3BuTuu reHetuxku. Padoret H. K. Konbosa, H. 1.
BaswmiioBa, A. H. Benosepckoro, I'. [I. Kapreuenko, 10. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE IMOHITHS M CHUMBOJIbL. [ OMOJOrMYHBIE XPOMOCOMBI, AJJIECJIbHbBIE
IeHbl, aJbTEPHATUBHBIC TNPU3HAKU, JIOMHUHAHTHBII M pELECCUBHBIA MpPHU3HAK, I'OMO3UIOTA,
reTepo3nuroTa, 4YHUCTas JHHUSA, TUOpUAbl, reHoTun, (enorurn. OCHOBHBIE METOABI TEHETHKH:
rUOPUI0IOTrMUECKUN, IUTOIOTHYECKHM, MOJIEKYJISIPHO-T€HETHUECKUM.

JdemMoHcTpanuu



[Toptpetsr: I'. Mennens, I'. ne ®pu3, T. Mopran, H. K. Konsuos, H. . BaBuiios, A. H.
benosepckwii, I'. 1. Kaprieuenko, H0. A. ®ununuenko, H. B. Tumodeer-PecoBckmii.

TaOnuis! u cxeMbl: «MeTo bl TEHETUKI, «CXEMbI CKPELIUBAHUS.

JlabopaTopHas padora «/[po3oduna kak 00bEKT TCHETHUYECKUX UCCICTOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBriii 3akoH MeHaens — 3aK0H eIuHO00pa3usi THOPUIOB
nepBoro nokojeHus. IIpaBuno nomuHupoBanus. Bropoil 3akoH MeHnensa — 3aKOH paclIeIICHHs
npu3HaKoB. [{uTomornueckne 0CHOBEI MOHOTHOPHUIHOTO CKpEIIMBaHus. [ MIOTe3a YUCTOTHI raMeT.

Ananmsupyromee ckpemnBanue. IIpomexxyTouHbl XapakTep HacienoBaHusd. Pacuerienue
IIPU3HAKOB IIPHU HETIOJIHOM JIOMUHHUPOBAHUMU.

JurubpuaHoe ckpemmBanue. Tpetuil 3aKkoH MeHaens: — 3aK0H He3aBUCHMOI'0 HACJICI0BAHUS
pu3HaKoB. L{uTonoruueckre 0CHOBBI TUTMOPUAHOTO CKPEIIMBAHUS.

CuerieHHoe HacienoBaHue npu3HakoB. PaGoter T. Moprana. CuerieHHOE HacieIoBaHUE
I€HOB, HAPYIIECHHUE CLECIUICHUS MEXy F'eHaMu. XpOMOCOMHAas TEOpUsl HACIEICTBEHHOCTH.

I'enetnka mnosa. XpOMOCOMHBIM MEXaHHU3M ONPENEICHUs I0Ja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHsli M TeTepOraMeTHBIA IIOJI. ['eHeTHdecKkas CTPyKTypa IIOJOBBIX
xpoMocoM. HaciienoBanne npu3HaKoB, CLETUICHHBIX C ITOJIOM.

I'enotunn kak wenoctHass cucrema. [lmeHoTponus — MHOKECTBEHHOE JEHCTBHE TI'€HA.
MHOXECTBEHHBIN ~ ajuienu3M. B3auMmonaelcTBue HeauleNbHBIX TI'€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [lonumepus.

['eHeTdeckuii KOHTPOJb pa3BUTHA PACTCHUM, JKMBOTHBIX M YEJIOBEKAa, a TaKXKe
(U3NOTOTHYECKUX MPOIECCOB, MOBEACHHUS W KOTHUTUBHBIX (PyHKUWH. ['eHeTHUeCKne MeXaHU3MBI
CUMOHMOTEHE3a, MEXaHU3MBI B3aMMOJCHCTBHS «XO3SWH — MAPA3UT» U «XO35IMH — MHKPOOHOMY.
I'eHeTnyeckue acmeKThl KOHTPOJS W WM3MEHEHUs HACJIEACTBEHHONM HH(POpPMAlUMU B IOKOJIEHUSAX
KJIETOK U OPTaHHU3MOB.

JdemMoHcTpanuu

[Toptpersr: I'. Mennens, T. Mopras.

Tabmuupr u cxemsbl: «llepBblil U BTOpo# 3akoHbl Menaens», «Tpetuil 3akoH Menzaens»,
«AHanmuzupylolee ckpermuBanue», «HemonHoe nomuHupoBaHue», «CLEIUIEHHOE HaclieJOBaHHE
MPU3HAKOB Yy Apo30¢pmiby, «'eHernka monay, «Kapuortun uenoBekay, «Kapuortun apo3oQuiisn»,
«Kapuotun ntuuen», « MHOKECTBEHHBIN aJJIENN3MY, «B3anMo1eiiCTBHE TEHOBY.

OOopynoBanue: MOAENb JUIsI JEMOHCTpPAIMKA 3aKOHOB €IUHOOOpa3us TMOPHIOB IEpBOTO
IIOKOJICHUS W paCUICIUICHUS IPU3HAKOB, MOJENb Ui JEMOHCTPAllMU 3aKOHa HE3aBUCUMOIO
HAaCJIEA0BaHUSA NPU3HAKOB, MOJEIb I JEMOHCTpPALUU CIEIUICHHOTO HACJIENAOBAHUS IPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoIipenapar: «Jlpozodpumnay.

IIpakTnyeckas padora «/I3yuyeHue pe3yiabTaTOB MOHOIMOPUAHOIO CKpEIMBAaHUA Yy
Ipo30(UIIbD.

IIpakTnyeckas padora «lI3ydyeHue pe3ynapTaTOB JIUTHMOPUIHOTO CKPELIMBAaHUSA Yy
Ipo30(pUIIbDY.

Tema 13. 3akoHOMEpPHOCTH U3MEHYMBOCTH

B3anmopneiictBue reHotuna u cpeasl npu  (popmupoBaHumM (eHoruna. M3MeHUYMBOCTH
npu3HakoB.  KadecTBEHHble M KOJMYECTBEHHBIE  NPU3HAKM. Buabl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MoudukanoHHas W3MEHUYMBOCTh. Poib cpeapl B (GopMupoBaHUH MOIUGDUKAITHOHHON
n3MeHuuBocTH. Hopma peaknum npusHaka. BapuanumonHbll psin ¥ BapuauuvoHHas kpusas (B.
Noranucen). CoiicTBa MOAU(PUKAITMOHHON U3MEHUNBOCTH.

I'enoTunuueckass u3MeHUYMBOCTh. (CBOICTBA TI'€HOTUNMYECKOM WM3MEHUMBOCTH. Bubl
TFeHOTUIINYECKON U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOvHaTHBHAsS M3MEHYMBOCTh. MeW03 M TOJIOBOW IPOLECC — OCHOBa KOMOMHATHBHOMN
M3MEHYHMBOCTH. POJIb KOMOMHATUBHOW M3MEHUYMBOCTU B CO3JIAaHHH T€HETHYECKOTO pazHOOoOpas3us B
IpezeIiax OIHOIO BU/A.

MyrtanuonHass HW3MEHUYMBOCTb. Buabl MyTanuili: TE€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrioHTaHHbIE W UWHAYLUPOBAHHbIE MyTalUU. SaepHble W IUTOIUIA3MAaTHYECKUE MYyTalUH.



ComaTtnueckue M 10JIOBble MyTauuu. [IpuunHBI BO3HMKHOBEHHsS MyTauud. MyrareHsl M uX
BJIUSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO Ipolecca. 3aKOH TI'OMOJIOTMYECKUX
psnoB B HacienctBeHHoW wu3MmeHuuBoctu (H.W. BaBunos). BHesnepHass u3MEHUMBOCTH U
HAaCJIEACTBEHHOCTD.

Onucenemuka u 5NUSEHOMUKA, PONb INULEHEMUYECKUX (QaKmopos 6 Hacle008aHuu u
UBMEHYUBOCU (heHOMUNUYECKUX NPUSHAKOB Y OP2AHUSMOS.

JdemMoHcTpanuu

[Toprpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuiios.

Tabmuer u  cxembl: «Buasl u3MeHunBocTH», «Moau(UKAUOHHAS H3MEHUYMBOCTBY,
«KomOuHaTUBHAs M3MEHUYHBOCTHY, «Meio3y, «OmiogorBopenuey», «I'eHeTrnueckue 3a00JIeBaHUS
yenoBeKay, « Buapel myranuin.

OOopynoBanue: >KMBbIE M TepOapHbIE HK3EMIUISIPhI KOMHATHBIX pPACTCHHH, PHCYHKH
(pororpadum) )KUBOTHBIX C Pa3IMUYHBIMU BUJJAMU U3MEHUYHBOCTH.

JlabopaTtopnass  paGora  «lccnemoBaHue — 3aKOHOMEPHOCTEH — MOJIU(PHUKAIMOHHOMN
n3MeHYuBOCTH. [locTpoeHre BaprallMOHHOIO psijia M BapUAllMOHHOW KPUBOWD.

IIpakTuyeckas padora «Myrtanuu y Apo30duiisl (Ha TOTOBBIX MUKPOIIPETIapaTax ).

Tema 14. I'eHeTnka Yes10BeKa

Kapuorunn 4emoBeka. MexayHapoaHas IIporpamMma HCCIEIOBAaHMS TIE€HOMa 4YeEJIOBEKa.
Meroapl M3y4YeHUS TEHETUKU YEJIOBEKAa: T'CHEAIOTMYEeCKUM, OJIM3HEIOBBIN, ITUTOTEHETUYECKUM,
MOMYJISIIUOHHO-CTATUCTUUECKUM,  MOJEKyJIspHO-reHeTnyeckuii. CoBpeMEHHOE  olpejesieHue
IFE€HOTHIIA: ITOJTHOTEHOMHOE CEKBEHMPOBAHUE, FT€HOTUIIMPOBAHKUE, B TOM 4ucie ¢ noMouisro ITIP-
ananm3a. HacnencrBenHsie 3a0osieBaHus yenoBeka. | eHHbIE W XpOMOCOMHBIE OOJIE3HU YeNIOBEKa.
Bonesnn ¢ HacieaCcTBEHHOW MPEnpacnoioKEHHOCThIO. 3HAYCHUE MEIUIIMHCKON TEHETUKH B
MPEIOTBPALICHUN U JIEUEHUU TIEHETHYECKUX 3a00JjieBaHUN uenoBeka. MeauKo-reHeTHUecKoe
KoHCyabTUpoBaHue. CTBoOBbIE KIETKU. [loHsSTHE «TreHeTHYecKoro rpysa». DTHUUYECKHE acCIEKThl
HCCIIeI0OBaHUI B 00JIaCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (HaKTOpPHI TOBBIIICHHON YYyBCTBHTEIBHOCTH YEJIOBEKAa K (U3NYECKOMY H
XUMHUYECKOMY 3arpsA3HEHUIO OKpPYKaloLen cpelipl. ['eHeTnueckast mpeapacionoKEHHOCTh YEI0BeKa
K MaTOJIOTHSM.

JdeMoHcTpanuu

Tabmumpr n cxembl: «Kapuotun uenoBekay, «MeToabl HM3y4€HMs] T€HETHKU YEJIOBEKay,
«["enernueckne 3a00JI€BaHUS YEIIOBEKAY.

IIpakTnyeckas padora «CocraBiieHHUE U aHATIU3 POJOCIOBHON.

Tema 15. Cenexuusi oprann3mMosn

JlomecTukanusi W CeJNEKIUsA. 3apOoKICHHE CeJeKIHH U jAoMmecTukanuu. Yuenwe H. U.
Baguiosa o LleHTpax mpoHCX0XAeHUS 1 MHOT000pa3us KyJIbTypHBIX pacTeHuid. Ponb cenexkuuu B
CO3/IaHUU COPTOB PAacTEHHH M MOpoJ KUBOTHBIX. CopT, mopoza, mTaMM. 3aKOH TOMOJIOTHYECKUX
pAnoB B HacienctBeHHOW wu3MeHunBocTH H. M. BaBwiioBa, ero 3HaueHHWe i CEJIEKIMOHHOMU
paboTHLI.

MeTtoabl CeneKIMOHHOW paboThl. VIcKyccTBEHHBIH OTOOp: MAacCOBBIM M WHAWBUAYAJIbHBIN.
Oranbl KOMOWHAITMOHHOM cenekuuu. McmplTaHue NpOU3BOAMTENCH MO MOTOMCTBY. OTOOp 1O
TEHOTHITy C TIOMOIIBIO OLIEHKU ()EHOTHUIIA TIOTOMCTBA M OTOOP IO T€HOTHUITY C MOMOINBIO aHAIHU3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJIGKIIMOHHOW paboThl. PaamanuoHHBIA U
XMMAYECKH MyTareHe3 Kak HWCTOYHMK MyTalUid y KYJIbTYPHBIX ()OpM  OpPTraHU3MOB.
Hcnonp30BaHne T€HOMHOIO pEJaKTUPOBaHUSA M MeToJ10B pekomMOuHaHTHBIX JIHK nns nmomydenus
HCXOJIHOT'O MaTepuaa sl CEJEKIHH.

[lonyyenne  monumiongoB.  BHyTpuBHmoBas  ruOpunmsanus.  bimskopoactBeHHOe
CKpeuIrBaHue, Wik HHOpUIUHT. HepoIcTBeHHOE CKpelBanue, Wik ayTopuauHr. I'ereposuc u ero
npuunHbl. Vcnonp3oBanue rerepo3uca B cenekuuu. Otnanénnas ruOpumusanus. [Ipeomonenue
Oecrutonuss MEXBHIOBBIX THOpHUIOB. J[OCTHXKEHHS CENeKIMU PACTCHUH M KUBOTHBIX. «3enéHas
Desonoyusy.



CoxpaHeHHE M M3YYEHHE TE€HETHYECKHX PECYPCOB KYJIbTYPHBIX PAaCTEHUH M HX JUKUX
poluyei [Uisl cO3/IaHUSl HOBBIX COPTOB M THOPHJIOB CEIbCKOXO3SIICTBEHHBIX KYJIbTYp. M3yueHue,
coxpanenue u YnpaeieHue eHemu4ecKumMu pecypcamu CenbCKOXO3AUCTMEEHHbIX U NPOMbICIOEbIX
JHICUBOMHDBIX 6 YEAX YIYUUEHUS CYUWeCMBYIOWUX U CO30AHUL HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM
yucie ¢ NPUMEHEHUeM COBPEMEHHbIX MemOo008 HAYYHBIX UCCAe008aHUl, Nepedosulx udeu U
NepPCneKmueHbLX MexHON02UMU.

JdemMoHcTpanuu

IToprpersr: H. M. BaBwios, 1. B. Muuypun, I'. /. Kapneuenko, II. II. Jlykpsanenko, b. JI.
Acraypos, H. bopnoyr, /1. K. beinses.

Tabmuipl u cxembl: «LleHTpBl MPOMCXOXKJIEHUS U MHOrooOpa3usi KyJIbTYpHBIX PacTEHUI»,
«3aKOH TOMOJIOTHYECKMX pSAJOB B HACJIEICTBEHHOM HW3MEHUYUBOCTH», «MeETOoAbl CEIeKLUn»,
«Otnanénnas rudpuauzanus», «MyTtareHesy.

JlabopaTopnasi padora «/3yueHue COpTOB KyJbTYpHBIX PAacTEHUH W IMOPOA JIOMAIIHUX
AKUBOTHBIX).

JlabopaTopHas padora «/3ydueHre METOI0B CEICKIIUUA PACTCHUI.

IIpakTnyeckas padora «lIpuBuBKka pacTeHuin».

IkceKkypeust «OCHOBHBIE METOAbl M JOCTHIKEHMSI CEJIEKIUM PAcTeHUW M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLMIO, IUIEMEHHYIO (EepMy, COPTOMCHBITATENbHBIM Yy4acTOK, B TEIUIMYHOE
XO035IIICTBO, B J1a0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJI0TUsI U CHHTeTHYeCKasi OM010Tus

OOBeKTh, HUCHOJb3yeMble B OWOTEXHOJIOTMH, — KIETOYHBIE M TKAHEBBIE KYJIBTYPHI,
MUKpPOOPTaHU3Mbl, HUX XapakTepucTuka. TpaaunuoHHas OMOTEXHOJOrus: XxJyeboleyeHue,
MIOJIyY€HHUE KHCIIOMOJIOUHBIX IPOIYKTOB, BUHOJENHE. Mukpooduonoruueckuii cuure3. OOBEKTbI
MHUKPOOHOIOTHYECKUX TeXHOIOTUi. [Ipon3BoACcTBO OenKka, aMHHOKUCIIOT U BUTAMUHOB.

CozaHue  TEXHOJOTMH M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  M3MEHEHUS U
KOHCTPYHPOBAHUSI T€HOMOB C LIE€JIbIO MOJIYYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB, COJIEPKAIUX HE
BCTpEUaIoLUeCs B IPUPOJI€ OMOCUHTETUYECKUE ITYTH.

Kiterounas wmHxkeHepuss. MeTonbl KynbTypbl KJIETOK M TKAaHEHM pPACTEHMM M >KMBOTHBIX.
Kpuobanku. Comarnyeckas TrHOpHIM3alus W coOMaTWdeckuid smOpuorenes. lcmonb3oBaHue
ralyionJIoB B CEIEKUMU pacTeHuil. [lonyuenue MOHOKIOHANbHBbIX anmumen. Hcnonvzoseanue
MOHOKIOHANbHBIX U NOJNUKIOHANbHLIX aHmumen 6 meouyure. VICKycCTBEHHOE OIIOJOTBOPEHHUE.
PexkoHcTpyKLMs SHIEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJl TpaHCIUIAHTALUMU sIEp KIIETOK.
Texnonocuu  0300poGneHUA,  KYIbMUBUPOBAHUA U  MUKPOKIOHANbHO20 — PA3MHOICEHUs.
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHAsi M TI'eHHas WHXKeHepHs. VICKyCCTBEHHBI CHHTE3 I'€Ha M KOHCTPYMPOBaHHUE
pexomOuHanTHeIX JIHK. Cozodanue mpanceennvix opeanuzmos. JIOCTHKEHHS W TIEPCIICKTHUBBI
XPOMOCOMHOMW U T€HHON MH)KEHEPUH. DKOJIOTUYECKHE U ITHUECKHE TPOOIEMbl T€HHON HHKEHEPUH.

Menumuackue Ouorexnonoruu. [loctrenomuas nudposas meaunuHa. [1L[P-pmarnocruka.
MeTa0onoMHBINM aHAJINW3, TEHOLUEHTPUUYECKUN aHAJIU3 IMPOTEOMa YEJOBEKa ISl OLEHKU COCTOSHUS
ero 3710poBbs. Vcrosnb30BaHNe CTBONOBBIX KIIETOK. TapreTHas Tepamusi paka. 3D-OnonHxeHepwHs
s pa3paboTKu (yHAAMEHTAIBHBIX OCHOB MEIMIMHCKUX TEXHOJIOTUH, CO3/aHUS KOMIUIEKCHBIX
TKaHEH COYeTaHHEeM TEXHOJIOTUH TPEXMEpPHOTro OWMONpHHTHHTAa W cKaddoyauHra IJs peIIeHus
3a7a4 NEPCOHATU3UPOBAHHON MEIULIMHBI.

Co3ngaHue BEKTOPHBIX BaKIMH C IEJIbI0 OOecrevyeHrss KOMOWHHPOBAHHOM 3allUThl OT
Bo3Oynutenedr OPBU, ycraHoBieHMEe MOJEKYJSIpHBIX MeXaHU3MOB (yHkuuonupoBanus PHK-
COZIep KAINX BUPYCOB, BHI3BIBAIOIINX 0COOO0 OIMAcHbBIE 3a00JIeBaHM YeTIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabnuis! u cxemsl: «lcnonp30BaHne MUKPOOPraHU3MOB B IIPOMBILIIIEHHOM IIPOU3BOJICTBEY,
«Knerounas nHxxeHepusn», «[ €HHAs HHKEHEPUI».

JlabopaTopHasi padora «/3ydeHre 00beKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «lloayyeHue MOJIOUYHOKHUCIBIX TPOIYKTOBY.

IkcKkypenst «buorexHosorus — BaXKHEHIIas MPOU3BOAUTENbHAS CHJIa COBPEMEHHOCTH (HA
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)Y.



11 KJIACC

Tema 1. 3apo:kaeHne 1 pasBUTHE IBOJIOLMOHHBIX NPeICTABJICHUH B 0M0J10THH

OpomonmonHas teopus Y. Japsuna. [Ipennocsuiku BOZHUKHOBEHUS JapBUHU3Ma. JKU3Hb U
Hay4dHas aesaTenbHocTh Y. /lapBuHa.

JIBmokymiye cuiibl 3Booluu BU10B 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTb Pa3MHOXKEHUS
OpPraHU3MOB, HACJEICTBEHHAas HW3MEHYMBOCTh, OOppOa 3a CyIIEeCTBOBAHWE, €CTECTBEHHBIH H
HCKYCCTBEHHBIN 0TOOD).

Odopmienne cuaTeTndeckoit Teopun spomonmu (CTD). HedftpanpHas Teopus 3BOJIOIHH.
CoBpeMeHHas HBOJIIOLIMOHHAS Ouosiorus. 3HAYEHUE SBOJIOLUOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemMoHcTpanuu

[Toprpersr: Apucrorens, K. Jlunnent, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
Hapsun, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuupr u cxembl: «Cucrema sxuBod mnpupoasl (no K. Jlunuew)», «JlecTHHIa >KUBBIX
cymectB (1o Jlamapky)», «MexanuzM (opMUPOBAHUS MPUCIIOCOOJIECHUN Y PACTEHUN U KMBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapupyra nyremectsust Y. [lapsuna», «Haxonku Y. lapBunay,
«Dopmbl 60pbOBI 3a cymecTBoBaHUE», «llopoasl romybeit», «MHOroodpasue KyabTypHBIX (HOpM
KanycTb», «llopoabl noMamHUX >KUBOTHBIX», «Cxema oOpa3oBaHUs HOBBIX BUJOB (mo Y.
HapBuny)», «Cxema COOTHOIICHHUS ABUXKYIIUX CHJI 3BOJOHUN», «OCHOBHBIC TOJOXKECHHS
CUHTETUYECKOM TEOPUU IBOJIIOLIUN.

Tema 2. MuxkposBosonus 4 eé pe3yJbTaTbl

[lomynsimust kak dsjaeMeHTapHas eAauHuna 3Boionud. COBpEMEHHbIE METOAbl OLIEHKU
TEeHETUYECKOr0 pa3HooOpasusi U CTPYKTypbl nonyisuui. M3meHnenue reHooHa MOMyJALUUA Kak
AJIEMEHTAapHOE HBOJIIOLIMOHHOE sIBJIEHUE. 3aKOH TreHerudeckoro paBHoBecus JDx. Xapau, B.
Baitn6epra.

OneMeHTapHble  (PAaKTOpbl (ABWXKYIIME CHJIBI) SBOJNIOUMH. MYyTallMOHHBIA IpoIecc.
KomOunatuBHas n3MeHYMBOCTbh. Jlpeiid reHoB — ciryyaiiHble HEHANpaBJICHHbIC H3MEHEHUS YacTOT
aeneid B momyisinusix. DPQGekT ocHoBarens. Iggexkm Oymouiiounozo eopaviuika. CHudicenue
2eHemu4ecko20 pasHoobpasus: npuyunvl u cireocmeus. llposenenue s¢hgpexma Opeiigha cenos 6
oonbwiux U manvlx nonyaayusx. Murpauuu. M3omsuus  nmomynsuui:  reorpaduyeckas
(mpocTpaHCTBEHHas), Oroaoruueckast (penpoayKTUBHAS).

EctecTBeHHbIN 0TOOP — HanmpaBsAOWUN GakTop 3BoMOIUU. POPMBI €CTECTBEHHOIO 0TOOpA:
IBIDKYIIUH, — CTaOMIM3UPYIOIWH,  paspeiBatommii  (am3pyntuBHbIA).  [lomoBodi  oTGop.
Bo3HMKHOBEHME U 3BOJIOLUS COLIMATILHOTO ITOBEACHUS JKUBOTHBIX.

[TprucrocoOIeHHOCTh OPraHW3MOB KakK pe3yJabTaT MHUKPOIBOJIOUUH. BO3HHKHOBEHHE
MPUCTIOCOOICHUH Y Oopranu3MoB. ApoMopdo3sl U uanoagantanuu. [Ipumepsl nmpucnocoOneHuit y
opraHuzMoB:  Mopdomnorndeckue,  (U3NOIOTHUECKUE,  OHOXMMHYECKHE,  IOBEICHUECKHE.
OTHOCHUTEIBHOCTH MPUCIIOCOOICHHOCTHA OPTaHU3MOB.

Bun, ero xpurepum u CTpykTypa. BumooOpa3zoBaHme Kak pe3yslbTaT MHKPOIBOJIOLHH.
W3omsaumst — ximoyeBod  QakTop BupooOpazoBaHus. Ilytm u cmocoObl  BHIOOOpa3OBaHMS:
ajionaTpudeckoe  (reorpauueckoe),  CHMIIATPUYECKOe  (PKOJIOTUYECKOE),  «MTHOBEHHOE)
(monurutonan3anus, rudpuanzanus). JauTeaTsHOCTh SBOIOIMOHHBIX POLIECCOB.

MexaHu3mbl OPMHUPOBAHUS OHOIOTUIECKOTO Pa3HOOOpa3HsI.

Pormp  sBomronMOHHON Omonormu B pa3pabOTKE HAYYHBIX METOJOB  COXPAaHEHUS
OounopazHooOpasus. MUKPOIBONIONHMS M KOJBONIONUS IApa3UTOB W HUX XO035€B. MeXaHU3MBbI
(hOpMUPOBAHUS YCTOWIMBOCTH K aHTUOMOTUKAM M CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[Toprpersr: C. C. YerBepukos, J. Maiip.

Tabmumpl u cxempl: «MyTallMOHHAs W3MEHUYUBOCTHY, «llomynslnnoHHasE CTPYKTypa BHIa»,
«Cxema mposBieHUss 3akoHa  Xapau—BalinOepra»,  «J/IBmKyuiue  CHJIBI  3BOJIOLUNY,
«OKOJOTHYEeCKass M3OJSAIMS TOMyJIAIUNA CceBaHCKOM Qopenn», «['eorpaduueckas H3OIAIHSA



JMCTBEHHUIIBI CHOMPCKON M JMCTBEHHUIIBI NaypcKoit», «llomyssiroHHBIE BOJHBI YMCICHHOCTH
XHMITHUKOB M KepTB», «(Cxema MEHCTBHS eCTECTBEHHOro oTOopa», «Dopmbl OOprOBI 32
CYILLIECTBOBAHUEY, «MaaycTpuanbHbIil MEJIAHU3MY, «Kusbie HCKOIIaeMBbIE,
«[lokpoBUTENbCTBEHHAs OKpacka >KMBOTHBIX», «lIpenynpexnaromas oKpacka >KMBOTHBIX»,
«Du3nonornueckue amantanuny, «[IpucrmocobIeHHOCTh OpraHU3MOB M €€ OTHOCHTEIBHOCTBHY,
«Kputepun Buma», «Bugsl-nBoitHukm», «CTpykTypa BHaa B mpupone», «CrmocoOb
BunooOpasoBanusi»,  «leorpaduyeckoe  BuIoOOpazoBaHMe  TPEX  BHIOB  JIAHABIIICHY,
«DKOJIOTHYECKOE BUA000pa3oBaHNE BUAOB CHHHUIY, «llomummonnsl pactenuity, «KamyctHo-
pEeICUYHBINA THOPUIY.

OobopynoBanue: repOapuu pacTEHHH, KOJUICKIMM HACEKOMBIX, Yydelna MNTHIl U 3Bepeil ¢
IpUMEpPaMH PA3JIMYHBIX MPUCHIOCOOJIICHUH, Yydela NTHII W 3BEpel pasHBIX BHIOB, TrepOapuu
pacTeHui OJIM3KUX BUIOB, 00Pa30BABIINXCS PA3TMUYHBIMU CIIOCOOAMHU.

JlabopaTopHasi padoTa «BpIsBIeHUE H3MEHYUBOCTH Y 0COOCH OHOTO BUJIAY.

JlabopaTopnasi padora «llpucrocobnenus OpraHu3MOB HM HX OTHOCHUTEIbHAS
11e1ecO000Pa3HOCTEY.

JlaGopaTopnas padora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bosionusi 4 eé pe3yJbTaThl

Metoapl u3yueHuss MakposBosirouuu. [lajgeoHTosornyeckue MeTo/bl U3YYEHHs 3BOJIOLUU.
Iepexonnbie GopMbl U GUITOTEHETHYECKHE PSIIBI OPTAHU3MOB.

Bbuoreorpadudeckrne Metoapl n3ydeHus 3pomonun. CpaBHeHHE GIIOpHI U GayHbl MaTEpPUKOB
1 0cTpoBOB. bruoreorpadpudeckue ooactu 3eMiu. BHIBI-9HIEMUKH U PETUKTHI.

OMOPHOJIOTHUECKUE U CPAaBHUTEILHO-MOP(OJIOTHUECKUE METOABl H3YYEHHS HBOJIOIHH.
I'eHeTnyeckue MEXaHHU3Mbl HBOJIIOLMM OHTOI€HE3a M IOSBJIEHUS HBOJIOLMOHHBIX HOBIIECTB.
['oMosiorvuHble ¥ aHAJOTWYHBIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYJISpHO-
reHEeTUYECKUe, OMOXMMHUYECKHNE U MAaTEMaTUUECKUE METOJIbl U3yUEHHS 3BOJIOLUU. | OMOJIOrn4YHbIE
reHbl. COBpeMEHHBIE METOIbI TOCTPOCHHS (PUITOTCHETHYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallUU U 3BOJIIOIUS] TEHOMOB.

OOmue 3akoHOMEepHOCTH (IIpaBwIIa) 3BOIMONUU. [Ipunyun cmensvt ¢yukyuti. HeodpatumocTthb
9BOJIIOLIMU. AlanTUBHAA paauanusa. HepaBHOMEpPHOCTh TEMIIOB BOJIIOLINH.

JdeMoHcTpanuu

[Toptpersr: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, 3. I'ekkensb.

Tabmuubl U cxembl: «DUITOTEHETUYECKUN PANl JOMIATN», «APXEONTEPUKC», «3BEpO3yObIe
smepel», «Cterouedansy, «PuHnoduTHY, «CeMeHHBIE NanopoTHUKWY», «buoreorpaduueckue
30HBI 3emnn», «Jpelid xoHTHHEHTOBY», «PenukTh», «HauanpHble cTaguu >MOPUOHATBLHOTO
pa3BUTHS MTO3BOHOYHBIX >KUBOTHBIX», «['OMOJOrHYHbIE U AaHAJIOIMYHBbIE OpraHbl», «PyIHMEHTHD»,
«ATaBU3MBD»Y, «XPOMOCOMHBIE Ha0OpHI dYelOBeKa M IMIMMIIaH3e», «[JaBHBIE HampaBICHUS
ABOJIOIUIY, «OO0MIHEe 3aKOHOMEPHOCTH HBOJIOIII.

OOopynoBaHue: KOJUICKIUH, TepOapuu, MYJSDKH HMCKOMAEMBIX OCTaTKOB OpPTaHHU3MOB,
MYJISPKM TOMOJIOTUYHBIX, aHAJOTMYHBIX, PYAMMEHTAPHBIX OPraHOB U AaTaBU3MOB, KOJUIEKIUU
HACEKOMBIX.

Tema 4. IIpouncxoxneHue u pa3BuTHe )KU3HU HA 3emJie

HayuHble rumoressl NpPOMCXOXKICHUS >KU3HM Ha 3emie. AOHWOreHe3 M IMaHCIEepMHUS.
JloHayuHble NpPEJICTaBICHUS O 3apOXKACHUM >KU3HM (KpeaunoHu3M). ['Mmore3a MOCTOSHHOTO
camo3apokJieHus Ku3HU U e€ onposepxeHue onbitamu @. Penu, JI. Cnamnannanu, JI. Ilacrepa.
[TpoucxoxaeHne KU3HN U acTPOOHOIIOTHSL.

OcHoBHbIE 3Tallbl HeopraHuyeckoil sBosmoonuu. Ilnanerapnas (reosoruyeckas) 3BOJHOLUS.
XuMuyeckasi 3BOJIIOLMSL. AOMOreHHBIH CUHTE3 OPraHMYECKUX BEIECTB M3 HeopraHumdeckux. OmbIT
C. Munepa u I'. FOpu. O6pazoBanue noiuMepoB u3 MmoHoMmepoB. KoanepBarnas rumoresza A. .
OnapuHa, runore3a nepsBuuyHoro Oynbona Jx. XomnpaeliHa, renernyeckas runoreza ['. Mémnepa.
Pu6osumer (T. Yek) m rumoreza «vmpa PHK» VY. T'mnbepra. ®@opmupoBanume memOpaH u
BO3HUKHOBEHUE IPOTOKIIETKH.



Uctopuss 3emnm u Mertoasl €€ wu3ydeHus. LVIckomaemble OpraHMYeCKHE OCTaTKHU.
I'eoxpoHonoruss u e€  Meronapl. OTHocuTenbHAass W a0OCOJIOTHAs  T€OXPOHOJIOTHSL.
['eoxpoHOIOrMYecKas mKaja: 30Hbl, 3pbl, IEPUOJIBI, SIIOXH.

HavanpHble aTanbl opraHudeckoi 3Bostonuu. [losBiaeHHe M H3BONIIOLMS NEPBBIX KIIETOK.
Opomonusi  Merabonmsma. Bo3HukHOBeHHME TepBBIX JKocucTeM. COBpPEMEHHBIE MHKPOOHBIE
OMOTIIEHKH KaK aHaJIOT MepBBIX Ha 3emuie coobmiectB. CtpomaronuTsl. [IpoKaproOTH U 9yKapuOTHI.

[TpoucxoxaeHne >ykapuoT (CHUMOHMOTreHe3). DBOJIOMHOHHOE MPOUCXOXKICHUE BUPYCOB.
[IpoucxoxaeHue  MHOTOKJIETOYHBIX  OpPraHuW3MOB.  BO3HUKHOBEHHME  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBbIE 3Tallbl IBOJIIOLMU BhICIINX pacTeHuid. OCHOBHBIE apoMop(}o3bl pacTeHuil. Beixon
pactenuid Ha cymry. [losiBieHHE CHOPOBBIX pacTeHUM M 3aBoeBaHHME UMM Ccymn. CeMeHHbIe
pactenus. [IponcxoxaeHne BETKOBBIX PACTEHUH.

OcCHOBHbBIE 3Tallbl 3BOJIOLUM JKUBOTHOrO Mupa. OcCHOBHbIE apoMOp(03bl KUBOTHBIX.
Benpackas ¢ayna. KemOpuiickuii B3pbIB — TOSIBJICHHE COBPEMEHHBIX THIIOB. lIlepBbie XOpIOBEIC
XKUBOTHBIC. JKU3Hb B BOJIE. DBOJIONHUS TMO3BOHOYHBIX. [IpomcxoxaeHne ampuOuii M penTHiIvi.
[TpoucxoxaeHne MICKONMUTAIMMUX | mrwm. [IpuHmmm kirodeBoro apomopdosza. OcBocHHE
0€Cr03BOHOYHBIMHU M IO3BOHOYHBIMH KHUBOTHBIMH CYIIIH.

PazButue xu3Hu Ha 3emiie MO paM U MEPHOJIaM: apXel, MPOTEPO30i, MaNe030i, ME3030H,
KaiiHo301. OO11as XxapakTepucTUKa KiIuMara U reojlorndeckux nporeccoB. [losiBinenue u pacuset
XapaKTEepHBbIX OPraHU3MOB. YTIJIeOOpa30BaHUE: €ro YyCJIOBUS M BIMSHUE Ha Ta30BbIil COCTaB
aTMOoC(QepHI.

MaccoBble BBIMUpPAaHHS — SKOJOIMYECKHE KpU3HUChl Ipouuioro. IlpuumHbl U cieacTBus
MacCOBBIX BbIMUpaHUK. COBpPEMEHHBIN HKOJOTHYECKUH KpH3HC, €ro ocoOeHHocTH. IIpobiema
COXpaHeHHUs OMopazHooOpas3us Ha 3emiie.

CoBpeMeHHass cUCTeMa OpraHM4Yeckoro Mupa. [IpuHIMNBI Kiaccu(UKauy OpraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE IPYIIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[Moptpersr: ®@. Penu, JI. Cnamnanmanu, JI. [Tacrep, M. U. Meunukos, A. U. Onapun, Ix.
Xonpeitn, I'. Mémnep, C. Munep, I'. IOpu.

Tabmuubt u cxembl: «Cxema ombita @. Penn», «Cxema ombita JI. [lactepa mo u3ydeHuto
camo3apoxkJieHus: ku3Huw», «Cxema ombita C. Mumnepa, I'. HOpu», «Otanbl HeopraHudeckoin
sBONIIOLIMMY, «l'eoxpoHosoruyeckas Ikana», «HawanbHble 3Tanbl OpPraHUYECKOW HBOJIIOLUNY,
«Cxema 00pazoBaHUs dyKapHOT MyTéM cuMOHMoreHe3ay», «Crucrema )UBOW MpUpoasDy, «CTpoeHHe
BUpyca», «Apomopdo3sl  pacteHui», «PuHmodute», «OIHOKIETOYHBIE  BOJOPOCIN,
«MHOTrOKJIeTOUHBIE BOIOpOCIn», «Mxn», «IlanopotHukmu», «I'onocemeHHble pacTeHus», «Opraibl
LBETKOBBIX pacTeHuil», «Cxema pa3BUTHsS >KUBOTHOIO MHUDPaA», «ApPOMOP(O3bl KUBOTHBIXY,
«[Ipocretimme», «Kumeunononoctueiey, «llnockue depBm», «UnenucroHorue», «PBIOB,
«3emHoBOaHBIEY, «lIpecmbikatomuecs», «lltuup», «Mnexkonuratomue», «Pa3Butue KXu3HU B
apXeucKou spey, «Pa3BuTHe KU3HU B NMPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HMU B IAJICO30MCKON
ape», «Pa3BuTHe JKH3HM B ME3030HMCKOM 3pe», «Pa3BUTHE JKH3HM B KaWHO30MCKOW 3pey,
«CoBpeMeHHasi CUCTEMa OPraHU4eCKOro MUPay.

ObopynoBanue: repOapuu pacTeHUI Pa3IMYHBIX OT/AEIOB, KOJUICKIIUH HACEKOMBIX, BIa)KHBIC
IpenapaThl )KMBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUH WIJIOKOXHX, CKEJIEThl MO3BOHOYHBIX
KUBOTHBIX, YydeJia MTULl U 3Bepel, KOJUIEKIIUU OKaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBbIX, MYJISKHI
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JjaGoparopnas padora «MoaenupoBanue onbeitoB Mumiepa—tOpu 1o
M3yYeHHUIO a0MOTEHHOTO CHHTE3a OPraHNYEeCKHX COSMHEHHI B IEPBUYHOMN aTMochepe».

JlabopaTtopnasi padora «/3ydyeHWe © ONHUCAHHE MCKOMAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTnyeckas padora «/3yueHrne 0cOOEHHOCTEN CTPOEHUS PACTEHUHN Pa3HBIX OTAEIOBY.

IIpakTnyeckas padora «/3yueHrne 0cOOEHHOCTEHN CTPOEHUS TO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Paspgensl u 3anaun aHTpOnoIOrui. MeTo bl aHTPOIIOJIOTHH.



CraHOBJIEHHE TPEJCTABICHUN O TMPOUCXOXKJIEHUU uYelOBeKa. PenurnosHele BO33peHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHUH.

CX0JICTBO U€I0BEKa C )KMBOTHBIMU. CHCTEMAaTHYECKOE MOJI0KEHHE YenoBeka. CBUIAETEIbCTBA
CXOJICTBA 4YEIIOBEKAa C IKMBOTHBIMH: CPaBHHUTEIBHO-MOP(OIIOTHYECKHE, SMOPHUOJIOTHUECKHE,
¢buznonoro-o6MoXuMUIecKue, nopeneHIeckne. OTINYUS YeIOBEKa OT KUBOTHBIX. [IpsMoxoxieHue
U KOMIUIEKC CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPON CHUTHAJIBHOMN
CUCTEMBI.

JIBrkymue cuiibl ((pakToOpbl) aHTPOIIOTEHe3a: OMOJIOTHYECKHe, corpanbHbie. COOTHOIICHHE
OMOJIOTUYECKUX U COLMAIBHBIX (JAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTauH aHTpoIoreHe3a. PaHHME denoBekooOpa3Hble 00e3bsHbI (IIPOKOHCYIBI) U
paHHHE TOHTUABI — OOIIME MPEIKU YEIOBEKOOOpa3HBIX 00€3bSH M JIOACH. ABCTPATONUTEKH —
JBYHOTHE IIpeAKu JroAei. YUeoBek yMenbli, IepBble M3TOTOBICHHsS Opyaud Tpyzna. Yenosek
NPSIMOXOJSAIINA W TIEPBBIM BBIXOA JOAeH 3a mpenensl Adpuku. YemoBek TendaenbOeprckuii —
OOIIMH TPEeOK HEeaHAEPTAJIHCKOTO YeJIOBEKa M YelloBeKa pasyMHOro. YenoBeK HeaHAEPTaIbCKH
KaKk BHUJ JIIOJEH XOJOJHOro Kiaumara. YesoBek pa3yMHBIH COBPEMEHHOIO THIIA, JIEHHCOBCKUU
YeJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u najaeoreHOMUKA.

DOBONIOIUS COBPEMEHHOI'O uejoBeKa. EcTecTBEHHBbIH OTOOpP B NOMYNSLMSIX YEIOBEKa.
MyTanuoHHbi Tiporiece U monuMopdusM. [lomynsuoHHbIe BOJNHBI, Ipeld reHoB, MUTpalus |
«3¢(deKT 0OCHOBATENS» B MOMYIALHUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue packl. Ilonstue o pace. bonbiime pacel: eBporeouiHas (eBpasuiickasi),
aBCTpaJIo-HErpouIHas (SKBATOpUAIbHAS), MOHTOJIOUAHAS (a3UaTCKO-aMepuKaHcKasi). Bpems u mytu
paccerneHusl 4esloBeKa IO IUIaHeTe. EIMHCTBO yenoBedeckux pac. HayuHas HeCOCTOSTENBHOCTH
pacusMma. IlpucnocoOiaeHHOCTh YelloBeKa K pa3HbIM YCJIOBMSIM OKpyKawollel cpeabl. BiusHue
reorpaduuecKkoii cpepl U apetida reHoB Ha MOP(OIOTHIO U (PU3UOITIOTHIO YETIOBEKA.

MeXIUCIUTUTMHAPHBIE  METOABl B (U3WYECKOW  (OMOJIOTMYECKOi)  aHTPOIOJOTHH.
OBOJIOIMOHHAS AaHTPOIIOJIOT S U MaICOAHTPOIIONOT sl YEJIOBEUECKUX Moy sauuid. bruoconuanbHble
WCCIIEIOBAaHMS TIPUPO/IBI YeoBeka. VcciemoBanue KOIBOMOUUN OHOIOTHIECKOTO U COIMAIBHOTO B
YEJIOBEKE.

JdemMoHcTpanuu

[Toprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuubpt w  cxembl: «MeToasl  aHTpOmNoOJIOTHNY», «['OJOBHOM  MO3r  4YeIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHBIY, «CKeJeT 4YeloBeKa W CKeNeT MHMMITaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBHXKyIIME CHUJIBI  AHTPONOreHe3a», «OBOJIIOIMOHHOE JPEBO  YEJIOBEKa»,
«ABcTpasionuTek», «4HemoBek ymensli», «HemoBek NpAMOXONALIUN», «/I|eHHCOBCKUI YEI0BEK»
«Heanpepranbib», «KpoManboHIb», «IIpeakn uenoBeka», «ITarbl SBONIOLUH YelloBeKay», «Pachl
YEJIOBEKa.

OOopynoBaHue: MyJISDKH OKaMEHEIOCTEH, MPEeIMETOB MAaTepUANbHON KyJIbTYpHl IMPEIKOB
qenoBeka, penpoaykuuu (pororpaduu) KapTuH ¢ MHEPOIOTUICCKUMH U OMOJICHCKUMU CIOKETaMHU
MPOUCXOXKACHUSI dYeloBeKa, (oTorpadmm HAXOJOK MCKOIMAEMBIX OCTATKOB YENIOBEKa, CKEJeT
YeJIOBEKa, MOJENb Yepena 4YeIOBeKa W 4epena IIMMIAaH3€, MOJEIb KHUCTH 4YelIOBEKa U KHCTH
LIMMIIaH3€, MOJEIH TOPCa IPEIKOB YETIOBEKA.

JlabopaTopnasi pa6oTa «l3ydeHne 0COOCHHOCTEH CTPOCHUS CKEJIeTa YEJIOBEKa, CBI3aHHBIX
C IPAMOXOXKIECHUEM.

IIpakTuyeckas padora «/3yueHre FKOJOTHYECKUX afaNTaIUil YeTOBEKAY.

Tema 6. Jxosioruss — HayKa 0 B3aMMOOTHOLIEHUSIX OPTraHU3MOB U HAJOPraHU3MEHHbIX
CHUCTEM C OKpYKaluei cpenoi

3apokeHue U pa3BUTHE dKojoruu B Tpyaax A. ['ymbonbara, K. @. Pynse, H. A. CeBepiiona,
3. I'exkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3aaun skoioruu. CBs3b IKOJIOTUN € JPYTUMHU
HayKaMH.

Metoabl skonoruu. IloneBble HaOMIOACHUSA. DKCIEPUMEHTHI B SKOJIOTUHU: MPHUPOIHBIE U
nabopaTtopuele. MonenupoBaHue B IKOJOTHH. MOHHUTOPHHI OKPYKAIOLIEH Cpebl: JIOKAIbHBIH,
PEruOHANIbHBIN U TJI00AIbHBIN.



3HaueHue DSKOJOTMYECKMX 3HAHUU MJI1 4YeJOBEeKa. ODKOJIOIMYECKOE MMPOBO33PEHHME Kak
OCHOBAa CBf3€M YenoBedecTBA C NpUPOAOH. DPOPMHUpPOBAHHME OSKOJOTHYECKOM KYJIbTYpHl M
9KOJIOTMYECKOI IPaMOTHOCTH HACEJICHUS.

JdeMoHcTpanuu

[Toprpersr: A. I'ym6oabar, K. ®@. Pynwse, H. A. Cesepuos, 2. I'ekkens, A. Tencau, B. H.
Cyxkaués.

Tabmuubl u cxembl: «Pazgensr skomorum», «MeTonbl dKOJIOTUNY», «CXemMa MOHUTOPHHTA
OKPY>KaIOIIEeH Cpeaby».

JlabopaTopnasi padora «/3yueHre METO0B IKOJIOTHIECKUX HCCIICTOBAHUI.

Tema 7. Opranusmsl U cpefa 0OOMTAHUSA

Dkosnoruveckue (HakTopbl U 3aKOHOMEPHOCTH HX JercTBus. Kitaccupukamus 5KOJIOTHIECKUX
¢dakTopoB: abmoTHYeCKHEe, OMOTHYECKHe, aHTpomoreHHsie. OOmIMEe 3aKOHOMEPHOCTH JIECHCTBHS
skonoruueckux Qakropon. [IpaBuno munumyma (K. Hlnpenrens, FO. JIubux). TonepaHTHOCTS.
OBpUOHOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abnornueckue (akropel. CBET Kak 3KOJOrmyYeckuii ¢aktop. JleficTBHE pa3HBIX y4acTKOB
COJTHEYHOI'O CIIEKTpa HAa OPraHU3Mbl. OKOJIOIMYECKHUE TPYIIbl PAcTeHUH M IKUBOTHBIX IIO
OTHOIIEHHUIO K cBeTy. CurnanpHas posib cBera. doTonepnoausm.

TemnepaTypa kak dkojoruueckuil ¢akrop. JleficTBue TeMmmeparypbl Ha OpraHU3MBI.
[ToiKunoTepMHBIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPIaHU3MBI.

BnaxHocTe kak 3kojormueckuil ¢akrop. IlpucnocoOiieHuss pacTeHUl K NOJAEpKAHHUIO
BoaHOTO Oananca. Kiaccudukanus pacTeHHI MO0 OTHOLICHHIO K Bojie. [Iprcroco0eHns sKUBOTHBIX
K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, I10YBEHHAs, IJIyOMHHAs
MIO/INIOYBEHHAs, BHYTPUOpPraHu3MeHHasd. DOU3NKO-XMMHUYECKHE OCOOEHHOCTH cpea  OOUTaHUs
opranusmoB. [Ipucnoco0naeHust OpraHu3MoB K KU3HU B Pa3HbIX CPEAaX.

buonoruueckue putmbl. BHemnue u BHyTpeHHUE pUTMbl. CyTOYHBIE M TOJUYHBIE PUTMBI.
[TprucnocoOaeHHOCTh OPTaHU3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBHMA KU3HH.

XKuznennsie (opmer opranu3MoB. [lonsrtue o >xuzHeHHOH Qopme. JKu3HeHHBIE (OPMBI
pacTeHMii: JepeBbs, KYCTapHHUKH, KyCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPAaBBbI.
Xuznennsie (OpMBI )KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOONOHTEI. OCOOEHHOCTH CTPOCHHUS
1 00pasa KU3HHU.

buotuueckue dakTopsl. Buabl 6MOTHUECKMX B3aMMOICUCTBHUI: KOHKYPEHIIUS, XUIITHUYECTBO,
cumObuo3 u ero gopmel. [lapazutusm, koomnepanusi, MyTyajlin3M, KOMMEHCAIU3M (KBapTUPAHTCTBO,
HaxJIeOH4YecTBO). Herpoduyeckue B3ammMopeiicTBus (Tommueckue, dopuyeckue, (padpudeckue).
3HayeHne OMOTHYECKMX B3aUMOJICMCTBUH JUIsI CYIIECTBOBAHHS OPTaHM3MOB B cpene OOHTaHUS.
[IpyHIMI KOHKYPEHTHOTO UCKIFOUYEHHUS.

JdemMoHcTpanuu

Tabmuipl 1 cxembl: «OKonoruueckue ¢akropb», «CBETOBOM cHEKTp», «IKOJIOTHYECKHE
IpyNINbl KUBOTHBIX 10 OTHOIIEHUIO K CBETY», «Te€rIOKpOBHBIE KMBOTHBIE», «XOJOIHOKPOBHBIE
KHUBOTHbBIEY», «DPU3MOJIOTMUECKHE aJalTallud >KUBOTHBIX», «Cpenbl OOUTaHHSI OpraHu3MOBY,
«buonornueckue putmel, «KusHeHHble (Gopmbl pacTeHui», «Ku3HeHHblE (HOPMBI KMUBOTHBIXY,
«JKocHCTEMA IIMPOKOJIUCTBEHHOIO Jiecay, «IDKOCUCTeMa XBOWHOro seca», «llenu nutanusy,
«XuuHuuectTBoy, «Ilapazutusmy», «Konkyperuus», «Cumonosy», «KommeHcanuzmy.

O6opynoBanme: TepOApUU PACTCHUNM W JKUBOTHBIX, IPHCIIOCOOJICHHBIX K BIUSHUIO
pPa3NUYHBIX ~ JKOJOTMYECKHX  (PAKTOpOB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX |
TEHEBBIHOCIIMBBIX PACTCHUH, CBETONIOOMBBIC, TEHENIOOMBBHIE W TEHEBBHIHOCIHMBBIE KOMHATHBIE
pacteHusi, repOapuu U KOJUIEKIIUHN TETJIOIIOOUBBIX, 3MMOCTOMKIX, MOPO30yCTOMYMBBIX PACTCHHH,
gydejga MTHI W 3Beped, repOapuM pacTeHHH, OTHOCANIMXCS K THrpopuTraM, Kcepoduram,
Me30(puTaM, KOMHaTHbIE PACTEHUS JAHHBIX I'PYII, KOJUIEKIUHN )KMBOTHBIX, OOUTAIOLINX B Pa3HBIX
cpenax, repOapuu W KOJUIEKIMM pPAacTeHUMM U KUBOTHBIX, OOJIafalolMX  4YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHSIM YCIIOBUH KHU3HH, TepOapuy U KOJUIEKIIMU PAaCTEHUI
U JKUBOTHBIX Pa3JIMYHBIX )KM3HEHHBIX (POPM, KOJUIEKIIMH >KMBOTHBIX, YYACTBYIOIIUX B Pa3IMYHBIX
OMOTHYECKHMX B3aUMOJICHCTBHUSAX.



JlaGopaTopHnasi padoTa «BpIsBIeHUE MPUCTIOCOOJICHUI OPraHU3MOB K BIIUSTHUIO CBETAY.

JlabopaTopnasi pa6ora «BbISBICHHE TPHUCIIOCOOJICHUN OPraHW3MOB K  BIIMSTHHIO
TEMIIEPATypPbI».

JlabopaTopnasi padora «AHATOMHYECKHE OCOOCHHOCTH pACTEHUH W3 PAa3HBIX MECT
OoOUTaHUS.

Tema 8. Jxos10rust BUAOB U MOMYJISAIUIM

DKOJIOTUYECKHE XapaKTEPUCTUKH TOMyasaiuu. llomynsmust kak OHOJOrmyecKas CHUCTeMa.
Ponms HEOmHOpOMHOCTH cpenbl, (U3UUECKUX OappepoB W OCOOCHHOCTEH OWOJIOTMH BHJIOB B
(bOopMHPOBAaHUN TPOCTPAHCTBEHHOW CTPYKTYpHI momyisuuidi. OCHOBHBIC IMOKA3aTEIH MOIYJISIHH:
YHCJIEHHOCTb, TUIOTHOCTh, BO3PAacTHAs U MOJIOBAasl CTPYKTYpa, POKAAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkojorudeckas CTpykTypa nomnyiasuuud. OLeHKa YHCIEHHOCTH mNomyisuuu. JluHamuka
nonyisinuu M e€ perynsuusa. buotmdeckuil moreHuuman nomynasuuud. MonenupoBaHUEe AMHAMUKH
nonyisinuu. Kpuble pocra unciaeHHoctd nonyiasuud. Kpusble BbDKMBaHuA.  Perynsanus
YHUCJIEHHOCTU TMOMYJSALUUN: pojib (PaKTOpOB, 3aBUCALIMX M HE 3aBUCSIIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu BuaoB (r- u K-crparerun).

[lonsiTue 00 »3Kojormueckoi Hume Buaa. Mecroodutanue. MHoromepHas MoJENb
skosiornyeckod HumM k.M. XatumHcona. Pazmepsl skonorundeckod Humu. [loTeHnuanbHas u
peain30BaHHas HUIIH.

Bun xak cucrema nonynsnuii. Apeansl BUAOB. BHIbl M HMX KU3HEHHBIE CTPATEIMM.
DKOJIOTHYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJICHUS U MUTpAllUil )KMBOTHBIX. bruosiornueckne MHBa3UU YyKEpOTHBIX
BU/JIOB.

JdemMoHcTpanuu

[Toprper: Ix. Y. XarunHCOH.

Tabmuipl 1 cxembl: «OKOJIOIMUECKHE XapaKTEPUCTUKHU mnonyiasuuu», «lIpoctpancTBeHHas
CTpyKTypa mnonyisuuu», «Bo3pactHble nupamuabl nomyssinun», «CKopocTh — 3acesieHus
MOBEPXHOCTU 3eMJIM PA3IUYHBIMU OpraHudMamMmy», «Mogjenb skonorudeckort Humm JDx. U.
XaT4nHCOHAY.

Oo6opynoBanue: repdbapun pacTeHHA, KOJUICKIIUN KUBOTHBIX.

JlabopaTopnas padora «[Ipucrnocobnenus ceMsiH paCTeHUM K pacCeICHUION.

Tema 9. Jxos10rus coodmecTB. IKOJOrH4eCKHue CHCTEMBbI.

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsA3M MeXIy OpraHu3MaMu B
ouoreHo3se.

Okocucrema Kak oTKpbITas cuctema (A. Jix. Tencnu). @yHKIMOHATBHBIE OJIOKH OPraHHU3MOB
B DKOCHCTEME: MPOYLIEHThI, KOHCYMEHTHI, peayleHThl. Tpopuueckue ypoBHu. Tpopuueckue nenu
u cetu. AOnotndeckue OJI0OKU 3KocucTeM. [10uBBI M MBI B SKOcHCTEMax. KpyroBopoT BemecTB u
IIOTOK SHEPTUU B SKOCHUCTEME.

OcHOBHbIE IOKa3aTeIM IKOCHCTEMBbI. buomacca u mpoayKuus. DKOJIOTMYECKUE MHUPaMUIbI
quces, 0MoMacchl U SHEPTUU.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpotiku. Dnykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIECCHH. llepBUYHBIE M BTOPUYHBIC CYKIECCHH M HUX
NPUYUHBL.  AHTPOTIOT€HHBIE  BO3ACWUCTBUS HAa  Cykmeccud. KimmmakcHoe — cooOmIecTBoO.
buopasnoobpa3ue u nojJHOTa KPyroBopoTa BELUIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHble 3KOCUCTEMBI. JKOcCUCmeMbl 03€p U peK. IKocucmemvl Mopeu U OKeaHos.
Oxocucmemvl myHop, 1eco8, cmenetl, NyCMulHb.

AHTpPOIIOTEHHbIE ~ JKOCUCTEMBI.  Arposkocucrema. ArpoueHo3. Paszmuuusa  Mmexnay
AHTPOIIOTE€HHBIMU U MPUPOJHBIMU AIKOCUCTEMAMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['oponckas ¢uiopa u dayHna.
CunaHTpOnM3anus ropoAckoi (ayHbl. bruonornueckoe u X03HCTBEHHOE 3HAYEHUE arpodIKOCHUCTEM
1 ypOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHHS OCHOBHBIX B3aUMOJICHCTBUN OPraHM3MOB B 3KOCHCTEMAaX.
Ponv kackaonoeo sgpgpexma u 6u008-30upuxamopos (Kiouesblx 6u008) 6 QYHKYUOHUPOBAHUU



akocucmem. IlepeHOC SHEPrUM U BEIIECTB MEXAY CMEXKHBIMH 3KOCHCTEMaMH. Y CTOHYHMBOCTh
OpPraHU3MOB, MOMYJISIUI U SKOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3/IEHCTBUH.

Mexanuzmbl  6030elicmeuss  3a2pASHEHUll  PA3HbIX  MUNo8 Ha  CYOOP2AHUBMEHHOM,
OpP2aHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCEMHOM  VPOBHAX, OCHOBbL  IKONOSUUECKO20
HOPMUPOBAHUS AHMPONO2EHH020 6030eticmeus. MeToqolorus MOHUTOPUHIA E€CTECTBEHHBIX U
AHTPOIIOTEHHBIX SKOCUCTEM.

JdemMoHcTpanuu

[Toprper: A. JIx. Tencnu.

Tabmuier U cxeMbl: «CTpyKTypa OMOIICHO3a», «IKOCHUCTEMA IIUPOKOIMCTBECHHOTO JIECay,
«JKocucTeMa XBOMHOro ieca», «DyHKIMOHAIbHBIE TPYIIBI OPraHU3MOB B 3KOCHCTEME,
«KpyroBopor BemectB B a3kocucteme», «llemn nwuraHus (mactOuIHAs, ACTPUTHAN)Y,
«DKOJIOTHYECKasT MHpaMHUIa YHCeT», «IKOJIOTHYecKas mupamuaa Onomaccel», «IKOIOTHYEeCKas
nupamua >Heprun», «Ob6paszoBanue Oonotay, «llepBuunas cykneccus», «BoccraHoBieHue neca
rocJie noxkapa», «JKocuctema o3epa», «ArpoueHos», «Kpyropopor BemecTs ¥ MOTOK SHEPIUu B
arporeHose», «IIpumepsr ypoosKOCHCTEM.

ObopynoBanue: TepOapuu PacTCHHM, KOJUICKIIMA HACEKOMBIX, Uydena MTHI[ U 3Bepei,
repOapuu KyJbTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTnyeckas padora «/3ydeHne u onrcanue ypOoIKOCHCTEMBD).

JlabopaTopnasi pa6ora «/3yuenune pazHooOpa3usi MEIKUX MMOYBEHHBIX WICHHUCTOHOTHUX B
Pa3HbIX HIKOCUCTEMAX.

IKCKypceust «DKCKypCcUsi B TUIMYHBIN OuoreoreHo3 (B ayOpaBy, Oepe3HsIK, €IbHUK, Ha
CYXOZOJBHBIN WM TOWMEHHBIH JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKypCHs B arpo’KOCUCTEMY (Ha I0JIE€ WM B TEIUIMYHOE XO3SIIICTBO)».

Tema 10. Buocdepa — rinodajbHas 3KocHCTEMA

Bbuocdepa — obmienmanerapHast 060104Ka 3eMIIH, T/I€ CYIIECTBYET WM CyIIECTBOBAJIA )KU3Hb.
PasBuTne npeacrasienuii o 6uocdepe B Tpynax J. 3rocca. Yuenue B. U. Bepranckoro o 6uocdepe.
O6nactu 6uocdeps u €€ coctas. KuBoe BeriecTBo 6Hochepsl U ero PyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHus Ouocheprl. OcobeHHOCTH OHMOchepsl Kak TI0O0ATBbHOM
sKocucTeMbl.  Jl[nHamuyeckoe  paBHOBecwme B Ouocdhepe. KpyroBoporbl  BemectB |
OMOTEOXMMHYECKUE IUKITBI (YTiepoaa, a3ota). PuTMuuHOCTS sBIIeHHI B Onocdepe.

3onaneHOCTh OMochepsl. IlonsTie o Omome. OCHOBHBIE OMOMBI CYIIH: TYHIpA, XBOWHBIC
jeca, CMEIIAaHHbIE U HIMPOKOJINCTBEHHBIE Ji€ca, CTENM, CaBaHHBI, IIYCTBIHHM, TPOIMYECKHE Jeca,
BbICOKOTrOphsi. Kinmar, pactuTenbHbIN U )KUBOTHBIH MUP OMOMOB CYLIH.

CtpykTypa u QYHKIHS KUBBIX CHCTEM, OIIEHKAa WX PECYpCHOTO MOTEHIMana u OMoc(hepHbIX
(byHKIHHA.

JdemMoHcTpanuu

[Toptpersr: B. U. Bepuanckuii, 3. 3rocc.

Tabmuuer 1 cxemsr: «l'eocdepsr 3emnn», «KpyroBopor azora B mpuponae», «Kpyroopor
yraepoaa B npupoae», «Kpyrosopor kuciopona B mpupoze», «KpyroBopoT BOAbl B IPUPOJEN,
«OcHOBHBIC OMOMBI cymmy, «KimmMarndeckue nosica 3emumy, «Tyaapay, «Taiira», «CMmemanHbIi
necy, «llupokonucTBeHHsbI jiecy, «Ctenby, «CaBanHay, «[lycTeiasay, « Tponuueckuii mec.

OobopynoBanue: repOapuu pacTCHUN Pa3HBIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYysKaolas cpeaa

DKoJIOTHYEeCKHe KPU3UCHI U UX MPUYNHEL. Bo3neiicTBue yenoBeka Ha Onocdepy. 3arpsi3HeHne
BO3IyIIHOM cpenbl. OxpaHa Bo3ayXa. 3arpsisHEHHE BOAHOW cpeibl. OXpaHa BOJHBIX PECYPCOB.
Pa3pymenne nousbl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue knumara.

AHTpPOIIOT€HHOE BO3/ICMCTBUE HAa PACTUTEIbHBINA U AKUBOTHBIN MUp. OXpaHa pacTUTENbHOIO U
XKUBOTHOTO Mupa. OCHOBHBIE IPUHLMIIBI OXpaHbl Npupoasl. KpacHsle kuuru. Ocobo oxpaHsiembie
npupoanbie Teppuropun (OOIIT). borannueckue caabl 1 30010TMUECKHUE TAPKU.

OcCHOBHbIE TPHUHLMIIBI YCTOMYMBOIO pa3BUTHUS YeJIOBEYECTBA M MpuUpoibl. PanmonanbHOe
NPUPOJOIIONB30BAHNE W COXpAaHEHHWE OMOJIOTMYECKOTO  paszHooOpasusi 3emum.  OOmme
3aKOHOMEPHOCTHU TJIOOATBHBIX YKOJIOTHUECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3UCa H
€ro BEpOSTHBIE [TOCIIECTBUS.



Pa3BuTHEe METO/IOB MOHUTOPUHTA PA3BUTHUS OMACHBIX TEXHOTEHHBIX TporeccoB. Cucmemuole
uccneoosanusi nepexooa K pecypcocoepeeaiowell. U  KOHKYPEHMOCNOCOOHOU  IHepeemuke.
buonocuueckoe pasnoobpazue u 6uopecypcvl. Hayuonanonvie ungopmayuonnvle cucmemol,
obecneyusarowue 00Cmyn K uHpopmayuy 1o cOCMosTHUI0 0mMoenbHblX 8U008 U skocucmem. OcHogbl
IKopeadunumayuu dKocucmem u cnocob6o8 6OopvbOvl ¢ oOuonospedcoeHusmu. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCEM.

JdemMoHcTpanuu

Tabmuuer u cxemsl: «3arpsisHeHHE aTMOC(EPBI», «3arpsi3HeHne THAPOCchEpPbl», «3arpsa3HeHNe
nouBel», «llapHuKoBBIE APdexT», «Oco00 oxpaHseMble NPHUPOIHBIE TeppUTOpUN», «Momenn
YIIPaBIISIEMOTO MUPAY.

Oo6opynoBanwue: Gortorpadun OXpaHSIEMbIX PAaCTCHHI M KUBOTHBIX KpacHolt kauru Poccuiickoit
®enepaunn, KpacHON KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'TU
HA YPOBHE CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJdbTaTaM OCBOCHUS OO0YJaIONTUMUCS
porpamMMm cpeaHero o0miero 00pa3oBaHus: INYHOCTHBIC, METAIIPEAMETHBIC U MIPEIMETHBIE.

B cTpykType IMYHOCTHBIX PE3yJbTAaTOB OCBOEHHUS MPOrpaMMbl MO OWOJIOTMU BBIJIEIEHbI
CJIEIYIOIIME COCTABIISIONINE: OCO3HAHUE 00YJAIONIUMUCS POCCUNCKON TPaXkIaHCKON MACHTHYHOCTH
— TOTOBHOCTH K CaAMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIIPEACIICHUIO, HAlUYue MOMUeayuu X
00y4YeHHIO OMOJIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOEXICHUH JTMYHOCTH HAa OCHOBE
KJIFOUEBBIX LIEHHOCTEW U UCTOPUYECKUX TPATULMI pa3BUTHsI OMOIOIHUECKOT0 3HAHUS, 20MOBHOCHb
u cnocobHocms OOYYAIOMIMXCSI PYKOBOJICTBOBATHCS B CBOEH JIEATEIBHOCTH IIEHHOCTHO-
CMBICIIOBBIMH yCTAaHOBKaMHM, MPHUCYIIUMH CHCTEME OHMOJIOTUYECKOTO OOpa30BaHUs, Haluyue
npaBoCO3HAHUs FKOJOTHUECKON KYJIbTYphl, CHOCOOHOCMU CcmMasumb 1€IU U CTPOUTH JKU3HEHHBIE
IUJIaHBbI.

JInuHOCTHBIE pPE3yJbTaThl OCBOEHHUS IMPOrpPaMMbl IO OMOJIOTMU JOCTUTAIOTCS B €IMHCTBE
y4eOHON W BOCHIHTATENILHOW JEATEIIFHOCTH B COOTBETCTBHHM C TPAIMIMOHHBIMH POCCHHCKUMH
COLIMOKYJTbTYPHBIMH, HMCTOPUUYECKUMHU M JIYXOBHO-HPABCTBEHHBIMHM IIEHHOCTSMH, IMPUHSATHIMU B
o0IIecTBe MpaBWJIaMH M HOPMaMH IOBEJEHHS W CIOCOOCTBYIOT TMpOIlEcCaM CaMOIIO3HAHWMS,
CaMOBOCIIUTAHUSI M CaMOpa3BUTHSA, PAa3BUTUS BHYTPEHHEH NO3UIUHM JIMYHOCTH, NATPUOTH3MA U
YBaXXEHHUSI K 3aKOHY M IPaBONOPSIKY, YEJIOBEKY TpyJda M CTapIIEMy IOKOJIEHHUIO, B3aUMHOI'O
yBaXKeHUsI, OEPEKHOI0 OTHOLIEHUS K KyJIbTYpPHOMY HacleAMIO U TPAAULUSIM MHOTOHALMOHAILHOTO
Hapoza Poccuiickoin denepannu, Npupoie U OKPYKaAKLIEH Cpee.

JInuHOCTHBIE pE3yNabTaThl OCBOCHUS y4eOHOTro mpeamera «bHONOTHS» MOIDKHBI OTpaXaTb
TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS C(POPMUPOBAHHOW BHYTpPEHHEH
MO3UIHEH JTMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIMH, MO3UTHBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSM POCCHHCKOTO OOIIECTBa, paclIMpeHNe KHU3HEHHOTO
OIbITa U OIBITA JIEATEIbHOCTU B IMPOLIECCE PEATU3ALUKU OCHOBHBIX HAINPABICHUM BOCIUTATEIIbHOMN
NESITEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaskaaHCcKOro BOCIUTAHUSA:

COPMHPOBAHHOCTh  TPAKIAHCKOH  mo3uiuu  oOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLMOHHBIX MpaB M OOA3aHHOCTEH, YBa)XCHUE 3aKOHA W
IIPaBOIIOPSIIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW IESTEIBHOCTH MPU CO3JAaHUU Y4EOHBIX MPOEKTOB,
peleHnn y4eOHbIX U MO3HABATEIBHBIX 337a4, BHIIIOJHEHUN OMOJIOTHUECKUX HKCIICPUMEHTOB;

CTIIOCOOHOCTH OIPEENIATH COOCTBEHHYIO TO3HIIUIO MO OTHOMICHHUIO K SIBICHUSM COBPEMEHHON
JKU3HU U OOBSICHSTH €€;

YMEHHUE YYUTHIBATh B CBOUX JECUCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOIO B3aUMOJIEHCTBUS
JIOICH C pa3HBIMU YOCKACHUSMH, KYIBTYPHBIMU IIEHHOCTSIMHU M COLIMATBHBIM ITOJIOKEHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B IIPOLECCE COBMECTHOIO BBIIOJHEHUS Yy4EOHBIX,
[I03HABATEJIbHBIX U MCCIIEI0BATENbCKUX 33/1a4, YBAKUTEIBHOIO OTHOLIEHHS] K MHEHUIO OIIIIOHEHTOB
pH 00CYKIEHUH CIIOPHBIX BOIPOCOB OMOIOTUIECKOTO CO/IEPKAHMS,

TFOTOBHOCTh K T'YMaHUTapHON U BOJOHTEPCKOU NESATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh POCCUHCKOMN TPaKIMaHCKOH HICHTHYHOCTH, MATPUOTHU3MA, YBAXKCHUS K
CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTHU nepea PoauHoM, ropIocTH 3a CBOM Kpai, cBoro Poauny,
CBOM f3BIK U KYJIBTYPY, IPOILIOE U HACTOALIEE MHOIOHAIMOHAJILHOIO Hapoja Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOAHOMY HACIEAMIO M MaMSITHUKAM IPUPOJIbI, JOCTUKEHUSIM
Poccuu B Hayke, HCKycCTBE, CLIOPTE, TEXHOJIOTUSX, TPYAE;



CIIOCOOHOCTH OIICHMBATH BKJIAJl POCCUHCKHUX YYEHBIX B CTAHOBJICHHWE W Pa3BUTHE OMOJIOTHUH,
MOHVMAHMS 3HAYCHHsS] OWOJOTMM B TIIO3HAHWW 3aKOHOB TIPUPOJBI, B IKU3HU YCIOBEKA W
COBPEMEHHOI0 00I1IEeCTBA;

ujenHas yoexxIEHHOCTb, TOTOBHOCTh K CITY>KEHHIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTD 32
ero cynn0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCUICKOr0 HAPOIa;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHTYAIMIO W NMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSACH HA
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJUTENSIM, CO3JaHUIO CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHSTUS HUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TPaAULIUSIMU HapoaoB Poccuu;

4) 3cTeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIICCTBEHHBIX OTHOIICHHIA,

MMOHUMaHUE SMOIMOHAIIBHOTO BO3ICHCTBUS KUBON IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@XCHHIO B pPa3HBIX BHJIAX HCKYCCTBa, CTPEMJICHUE TPOSBIATH
KauyecTBa TBOPUYECKON JTMYHOCTH;

5) puszuyeckoro BocnutaHusi, GopMHUpPOBaAHMS KYJIbTYPHI 310POBbsSi U IMOLMOHAIBHOTO
os1aromosy4ms:

MMOHMMAaHUE W pealn3anusi 3J0poBOro M Oe3omacHOro obpasza KU3HH (30pOBOE MHUTAHUE,
COOJTFOZICHHE TUTHCHWYCCKUX IMPABUJI W HOPM, COQIIAHCUPOBAHHBIN PEXUM 3aHATHH U OTIbIXA,
peryisipHasi (pu3HUYecKas akTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO W KOMIIETCHTHOTO OTHOIICHUS
K COOCTBEHHOMY (PU3NUIECKOMY U IICUXHYECKOMY 3/I0POBBIO;

MMOHMMAaHHE IICHHOCTH MPAaBWJI WHAUBUIYAILHOTO U KOJJICKTUBHOTO 0€30MacHOTO IMOBEICHUS
B CUTYaIUAX, YIPOXKAIOIINUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TIOCJIEICTBUN W HENPUATUA BPEIHBIX NPHUBBIUEK (YIMOTPEOJIECHUS aJIKOTOJIs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOT0 BOCIIUTAHMSA:

TOTOBHOCTH K TPY/ly, OCO3HAHHUE IIEHHOCTH MAaCTEPCTBA, TPYI0JIIO0HE;

TOTOBHOCTh K aKTMBHOW JEATEIbHOCTH TEXHOJOTUYECKOW M COIMAIbHOW HANpPaBJIEHHOCTH,
CIIOCOOHOCTh HHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOSITEIIFHO BBIIIOIHSTH TAKYIO JCSITCILHOCTD,

WHTEpEC K pPa3IMuHBIM cdepaM NpoPeCcCHOHATBHON EATSIBHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp Oynymiei mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPAa30BaHHUIO HAa IMPOTSHKCHUH BCEH
KU3HH,

7) 3KOJIOTM4eCKOro BOCIMTAHUS:

9KOJIOTUYECKU IIEJIeCO00pa3HOEe OTHOIIEHUE K MPUPOJE KaK HMCTOYHHUKY KMU3HH Ha 3eMie,
OCHOBE €€ CYILIECTBOBaHMUS,

MOBBIIICHUE YPOBHSI JKOJOTHYECKOH KYJIBTYPHl: TPHOOPETEHUE OIBITa IIAHUPOBAHUS
MTOCTYIIKOB ¥ OLICHKU UX BO3MOXKHBIX TTOCIICICTBUM JUIsI OKPYKAIOIIEH CPEJIbl;

OCO3HaHUE TII00ATBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIeM U ITyTel UX PEIICHUS;

CIIOCOOHOCTH UCIIOB30BaTh MIPHOOPETAEMBIC IPU N3YICHUH OWOJIOTUH 3HAHMS M YMEHUS MIPU
penieHny mpodIieM, CBS3aHHBIX C PAlMOHAIBHBIM TPUPOJIONOIH30BAHUEM (COOFOICHHUE TIPABUI
MOBEJICHUS B MPUPOJIC, HAIIPABJICHHBIX HA COXPAHEHHUE PABHOBECHUS B IKOCHCTEMAaX, OXpaHy BUJIOB,
IKOCcHCTEM, Orochepsl);

AKTUBHOE HENMPUATHUE ACHUCTBUI, TPUHOCAIINUX BPEl OKPYKAOIIEH PUPOJTHON Cpeae, YMEHHUE
MIPOTHO3UPOBATH HEOJATONPHUATHBIE YKOJIOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX JICUCTBUN U
MpeA0TBpaIIaTh UX;

HaJU4Yhe Pa3BUTOrO0 HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKONW KYJIbTYpbhl, OIbITa
NESTEILHOCTH  DKOJIOTHUECKOW  HAMpaBIEHHOCTH, YMEHHS  PYKOBOJCTBOBAaThCS HMMH B



[I03HABATEJIIbHOM, KOMMYHUKATHUBHOM U COIIMAJIbHOM NPaKTHKE, TOTOBHOCTH K Y4YacTUIO B
IIPAKTUYECKON JeATEIbHOCTH 3KOJIOIMYECKON HAPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HAyKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAaHHOTO Ha JHAIOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3BIKOBOM M YMUTATENbCKOW KYJIBTYPBl KaK CPEICTBA B3aMMOJCHCTBUS
MEX/1y JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMAaHHUE CHEeHUPUKH OWOJIOrMM KaK HayKd, OCO3HaHMsI €€ poiii B (POPMHUPOBAHUU
PaIMOHATIFHOTO HAyYHOTO MBIILICHHUS, CO3JaHUU LEIOCTHOTO IPEJICTABICHHUS 00 OKPY)KAIOIIEM
MHUpE KaK O €IMHCTBE NMPUPO/IbI, YEIOBEKA U OOIIECTBA, B IO3HAHUM IIPUPOIHBIX 3aKOHOMEPHOCTEHN
U pelIeHUH MPOOIJIeM COXpaHEHHUS IPUPOTHOTO PAaBHOBECHS;

yOexXIEHHOCTh B 3HAYMMOCTH OHWOJIOTHH JJIsi COBPEMEHHOH IUBWIM3ALUU: OOECTICUeHHS
HOBOI'O YpPOBHS pPa3BUTUS MEAMIMHBI, CO3[JaHUE IEPCHEKTUBHBIX OMOTEXHOJOTHM, CIHOCOOHBIX
pelarb pecypcHble IpoOJieMbl Pa3BUTHUS YEJIOBEYECTBA, MOUCKA IyTEH BBIXOJA M3 INIOOATBHBIX
HKOJIOTUYECKUX TPOOJIEM U OOECTeYeHUsl Mepexofa K YCTOWYMBOMY Pa3BUTHIO, PAlMOHAILHOMY
HCIOJIb30BAaHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IaPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TOJYYEHUH OHMOJOTMYECKMX 3HAHMHA B LENAX IOBBIIICHHUS OOIICH
KyJIbTYpbl, €CTECTBEHHO-HAyYHOH TI'PAMOTHOCTH, KaK COCTaBHOM 4acTu (PyHKUHOHAJIBHOMN
rpaMOTHOCTH 00ydaronuxcs, popMupyemMon mpu u3y4eHnr OUOIIOTHH;

[IOHMMAHHUE CYIIHOCTH METOAOB II03HAHHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH  HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS [UIA aHalu3a W OOBSCHEHHS SIBICHHMA
OKpYXKAIOIIETO MHUpPa W TPOUCXOMSIIMX B HEM H3MEHEHHWH, yMEHHE JenaTh OOOCHOBAHHBIC
3aKJIIOYEHHST HAa OCHOBE HAay4HbIX (DaKTOB M HMEIOIIMXCS JAHHBIX C LEJIbI0 IOJTYYeHHs
JIOCTOBEPHBIX BBIBOJIOB;

CTIIOCOOHOCTH CAMOCTOSITENIEHO MCIIOJIb30BAaTh OMOJIOTUYECKUE 3HAHUS ISl PeIeHHsI TIpo0ieM
B pEAJIbHBIX KU3HEHHBIX CUTYalMSsIX;

OCO3HAaHHE IIEHHOCTH HAyYHOH JeATElNbHOCTH, TOTOBHOCTb OCYLIECTBIISITH IPOEKTHYIO U
HCCIIEIOBATENbCKYIO JAESITEIbHOCTh UHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa3oBaHHIO M CaMOOOpa30BaHUIO, K
aKTUBHOMY TIIOJIy4EHHMIO HOBBIX 3HAHMM 1O OHOJOTMM B COOTBETCTBUU C IKU3HEHHBIMU
NOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIbTATDBI

MeTaHpeI{MeTHHC pe3yJIbTaTbl OCBOCHUS yqeGHoro npeamMcCcTa «buonorus» BKIIOYAIOT:
3HAa4YUMBbIC JUIA (1)OpMI/IpOBaHI/I$I MHUPOBO33PCHUA 06yqa101u14xc;1 MCXKIUCHUIIIIMHAPHBIC
(Me)KHpeI[MeTHLIe) O6H16HaquBIe MMOHATHA, OTPAXAOIIUC ICIIOCTHOCTD Haquoﬁ KapTUHBI MHUpPa U
CHGI_II/I(bI/IKy METOHOB II03HAaHHA, HCIIOJIB3YEMbIX B C€CTCCTBCHHBIX HAYyKax (BGH_IGCTBO, OHECPIuAi,
SABJICHUE, ITPpOLCCC, CUCTEMA, Hay‘lHBIfI (baKT, IIPUHIMII, TUIIOTE3a, 3aKOHOMCPHOCTb, 3aKOH, TCOpHUSI,
HCCIICIOBAHUC, Ha6J'II-O,Z[eHI/IC, HU3MCPCHHUC, OKCIICPUMCHT H I[pyrl/le); YHUBCPCAJILHBIC yqe6HHe

HeﬁCTBHH (HOSHaBaTCJ'ILHLIe, KOMMYHHKATHUBHBIC, perHHTI/IBHHC), O6€CH6‘H/IBaIOH_II/IC
(bOpMI/IpOBaHI/Ie Q)yHKHHOHaHBHOﬁ I'PaMOTHOCTH H COIIMAJIbHON KOMMETEHIINHU 06yqa101u14xc;[;
CIOCOOHOCTD 06yqa101u14xc;1 HCIIOJIB30BAaTh OCBOCHHBIC MCXKINCHUIIIIMHAPHBIC,

MHPOBO33pPCHUYCCKHUEC 3HAaHUA W YHHUBCPCAJIbHBIC y‘le6HI>Ie HeﬁCTBHH B II03HABaTEIILHON H
COHH&HLHOﬁ IIpaKTUKE.

B pe3yIbTaTeC U3YUCHUA ouojorud Ha YpPOBHEC CPEAHETO O6H_I€FO O6paBOBaHI/I$I y
o6yqa}omeroc51 6y,I[y'T C(bOpMI/IpOBaHBI IMO3HABATCJIbHBIC YHHUBCPCAJIbHBIC y‘le6HBIe ﬂeﬁCTBHH,
KOMMYHUKATHUBHBIC YHUBCPCAJIIbHBIC y‘le6HI>Ie HeﬁCTBHH, PEryjisiITUBHBIC YHHUBCPCAJIBHLIC y‘le6HBIe
HeﬁCTBHH, COBMCCTHaiA ACATCIBbHOCTD.

MeTaHpeI{MeTHHC pe3yJIbTaTbl OCBOCHHA HPOIrpaMMbl CpPCIAHCTO O6H_I€FO O6paBOBaHI/I$I
AOJIKHBI OTpPaKaThb:



ORyajieHne YHMBEPCAJIbHBIMH YUY€OHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE e CTBUS:

CaMOCTOSITENIFHO  (DOPMYIMPOBaTh W aKTyaJIM3MpPOBaTh TpolieMy, paccMaTpuBaTh €
BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHHH 3HAHWUH MPUEMBI JIOTHYECKOTO MBINUICHHS (aHAN3a, CHHTE3a,
CpaBHEHHUs, Kiaccu(ukamuu, O0OOOIICHUs), PACKPHIBATh CMBICT OHOJOTHYCCKHX ITOHITHMA
(BBIIENATH UX XapaKTePHBIC MPU3HAKH, YCTAHABIUBATE CBS3H C JIPYTUMU TIOHSTUSIMH);

ONPEACIATh NN JCATCILHOCTH, 3aJlaBas MapaMeTpbl W KPUTCPUU UX JOCTHIKCHUS,
COOTHOCHTB PE3YJIbTaThl ACITCILHOCTHU C IIOCTABICHHBIMU IEIISIMU;

MCIIOJIb30BaTh OMOJIOTUYECKHE MOHATHS ISl O0BsICHECHHS (DAKTOB U SIBJICHUH KUBOH MPUPOJIBL;

CTPOUTH JIOTHYCCKHE PACCYKICHUS (MHIYKTUBHBIC, JCTyKTUBHBIC, [0 AHAIOTHH), BBISBISATH
3aKOHOMEPHOCTH M TPOTHBOPEYUS B PACCMATPUBACMBIX SIBIICHUSAX, (OPMYIUPOBATH BBIBOJIBI U
3aKJTFOYCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEJCTBA JJISI TPEICTABIICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIICHUH B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKXKe MPOTUBOPCUM pPa3HOro poja,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarhiBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMCIOIIUXCS MATePUAIBHBIX H
HEMaTepUaIbHBIX PECYypPCOB;

BHOCUTh KOPPEKTHUBBI B JICATEIHHOCTh, OIICHWBATH COOTBETCTBHE PE3YJIbTATOB IICIISAM,
OIICHUBATh PUCKU MOCIICICTBUN ACITSILHOCTH;

KOOPJIMHUPOBATh M BBHINOIHATH pPabOTy B YCIOBHSIX pPEAThHOrO, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIILICHUE PU PEIICHUH KU3HEHHBIX TTPOOJICM.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE JIeliCTBHSI:

BJIQJICTh HAaBBIKAMHU Yy4eOHO-UCCIICIOBATEILCKON M TMPOCKTHOW JCSITEILHOCTH, HABBIKAMU
paspemieHust mpoodJieM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB
pEIICHUS TPAKTUIECKHX 3a]1a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

WCIIOJIb30BaTh PA3IMYHBIC BHJBI JICATEIHHOCTH TIO IIOJIYYCHHIO HOBOTO 3HAHUsS, €ro
WHTEPIIPETANH, TPEeoOpa30BaHUI0 M TNPHUMEHCHUIO B YYEOHBIX CHTYalMsX, B TOM YHCIE IPH
CO3/IaHUU YYEOHBIX U COIIMATBHBIX TTPOEKTOB;

(GbopMUPOBAaTh HAYYHBIA TUI MBIIUICHUS, BJIAJETh HAYYHOH TEPMHUHOJOTHEH, KITFOUEBBHIMHU
MOHATHSIMH M METOJIaMU;

CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a7a4d B OOpA30BATEIIBHON IEATCIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBJISTH MPUYHMHHO-CIICACTBCHHBIC CBSI3M W aKTyaJU3UPOBATh 33/1ady, BBIIIBUTATh TUIIOTE3Y
e€ peleHus, HaXOAUTh apPTYMEHTBI JIJIsl TOKA3aTeIbCTBA CBOUX YTBEPXKICHUM, 3/1aBaTh IMApaMETPhI
1 KPUTEPUU PEIICHUS;

aHAJIM3MPOBATH IMOJIYYCHHBIC B XOJ€ PCUICHUS 3a/a4ll PEe3yJbTaThl, KPUTUYECKH OICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH IPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh LIEJICHANIPABICHHBIM TIOUCK TIEPeHOca CPEICTB W CIOCOOOB NEHCTBHA B
podecCHOHATBHYIO Cpey;

YyMETh  TIEPEHOCUTh 3HAHUS B  TO3HABATEIBHYHD W  MPAKTHUYECKYI0  00JIACTH
KHU3HEACITCILHOCTH;

YMETh HHTETPHUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIBUTAaTh HOBBIC WJICH, NpeiaraTh OPUTHHAIBHBIE TOJIXOABl M PEIICHUS, CTaBUTHh
POOJIEMEBI M 3/1a4H, TOMYCKAIOIINE AIbTCPHATHBHBIC PEIICHHUS.

3) padora ¢ unpopmaumeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHKAX HHQPOpMANHH (TEKCTe Y4eOHOTO MOCoOwus,
HAy4YHO-TIONYJISIPHON JTUTEpaType, OHMOJIOTHYCCKUX CIIOBApSIX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax nmaHHBIX, B VHTepHeTe), aHANM3WPOBATh HMHPOPMAIUIO PA3TUYHBIX BHAOB H (opm
MIPEJICTABJICHMSI, KPUTHICCKH OIEHUBATH €€ IOCTOBEPHOCTh U HEMPOTHBOPEUYNBOCTH;



(bopMyIHpOBaTh 3ampOChl W MPHUMEHSATh pPA3JIMYHBIE METOAbI NpPHU TOUCKE U OoTOOpe
Ouosornueckoit nHdopMaru, He0OX0IUMOH /TSl BRIIOJTHEHUST y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BaHUA HWH()OPMAIIMOHHO-KOMMYHHKATUBHBIX —TEXHOJOTHH,
COBEpPIICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOIb30BaHUS PA3IUUYHbBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh ONTHMAIBbHYIO (OpMy MpencTaBieHHs  OHOIOTHMYECKON
uHpopManuu (cxemsl, rpaduKu, TUarpaMMbl, TaOIHUIIBI, PUCYHKH U JPYTOe);

WCIOJBb30BAaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBa NpU paboTe ¢ OHOIOrHMYecKOn
uHpOpMaLKel: TPUMEHITh XUMHUYECKHe, (U3NYECKHEe W MaTeMaTHYecKHe 3HAKH W CHUMBOJIBI,
dbopmynbl, abOpeBuarypy, HOMEHKIATYpy, HCIONB30BaTh M TNPEOOpPa3OBBIBATH  3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJAJIETh HABBIKAMHM  pACIO3HABaHUS ©  3aIIUTHl  MHPOpManuu, HHGOPMAITMOHHON
0€30MaCHOCTH JTMYHOCTH.

OgBiajeHne YHMBePCAJIbHBIMH KOMMYHMKATUBHBIMH A€ CTBUSIMU:

1) o0meHue:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCEX cepax KU3HU, aKTHBHO y4aCTBOBATh B JUAJIOTE WIIN
JMCKYCCHH TI0 CYIIECTBY 00CYKIaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BBICKA3bIBATh CY)KJICHUS
OTHOCHUTEJIbHO BBINIOJHEHUS Npe/UlaraeMoi 3aJaud, YYUTBHIBATb HWHTEPECHl U COIJIaCOBAHHOCTD
MO3ULMHI IPYIUX YYaCTHUKOB AMAJIOTa WINA AUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA OOIICHUS, TOHNMATh 3HAUYECHHE COLMATBHBIX 3HAKOB,
MIPEANOCHIIOK BO3HUKHOBEHHMS! KOHQUIMKTHBIX CHUTyallMil, yMEThb CMsr4aTb KOHQIMKTBI U BECTH
[IEPETOBOPHI;

BJAJIETh PA3JIMYHBIMH CIIOCO0aMHM OOIIEHUS W B3aMMOJACHUCTBHS, MOHUMATh HAMEPEHUs
APYTUX JIIOJEH, MPOSBIATh YBAKUTEIHHOE OTHOIIEHHE K COOECEIHHWKY W B KOPPEKTHOH (opme
(bopMyIHpPOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3bIKOBBIX CPE/ICTB.

2) coBMecTHas1 1eATeJIbHOCTD:

MOHUMAaTh M HWCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAIBbHOH pabOTHl TpH
pemeHnn OMOJIOTHYECKOW MPOoOsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHUSI TPYIIOBBIX
¢dbopM B3aMMOACHCTBUS MPH PEIICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMaTHKy M METOIbl COBMECTHBIX IEHCTBHH C y4ETOM OOIIMX HHTEPECOB W
BO3MOXKHOCTEH KaXK/10T0 4jieHa KOJUIEKTHBA;

MIPUHUMATD LI€JIM COBMECTHOM JEATENIbHOCTH, OPIraHU30BbIBATh U KOOPJAUHUPOBATH JCHCTBUS
o €€ JOCTH)KECHMIO: COCTaBJIATH IUIAH JEUCTBUM, pacHpeneisiTb pPOIM C y4ETOM MHEHUHU
YYaCTHHKOB, O0CYK/IaTh pPE3yJIbTaThl COBMECTHOU pabOTHI,

OLICHMBATh Ka4eCTBO CBOEr0 BKJIaJ[a U KaKJIOT0 y4aCTHHKA KOMaH/bl B OOLIUI pe3yabTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

npeajgaraTb HOBBIE IPOEKThI, OLEHUBAaTh HJEH C IO3ULIUU HOBU3HBI, OPUTMHAILHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIISATh MIO3UTUBHOE CTPATErMUECKOE MOBEJCHUE B PA3IMYHBIX CUTYALUSAX, IPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh HHUIIUATHBHBIM.

OgiajeHne YHMBEPCAJIbHBIMH PeryJsiTUBHBIMU AefiCTBUSMM:

1) camoopranuszaumus:

MCIIOJIB30BATh OMOJIOTUYECKHE 3HAHUS [T BBISIBIICHUS IPOOJIEM U UX PEIICHHS B )KU3HEHHBIX
U yYEOHBIX CUTYaLMSIX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKMX 3HAHUU IIEJICBBIE M CMBICIOBBIE YCTAaHOBKH B CBOHMX
JEUCTBUAX M TOCTYNKAaxX O OTHOUIEHHUIO K >KMBOM IPUPOJE, CBOEMY 3J0POBBIO U 30POBBIO
OKpY>KaIOIIMX;

CaMOCTOSITENIbHO OCYIIECTBIISITh [MO3HABATENbHYIO JESTENbHOCTb, BBISABISTH IPOOJIEMBI,
CTaBUTH U (POPMYJIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BATEIBHON JEATEIFHOCTH U JKU3HEHHBIX
CUTyalusX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHUs MpPoOJeMbl C y4ETOM HMEIOUIUXCS PECypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTCHUH;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM;



pacipsaTh paMKH yueOHOro NMpeAMeTa Ha OCHOBE JINYHBIX MPEANIOYTEHUH;

JIeJ1aTh OCO3HAHHBIM BBIOODP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO W TPOSBICHUIO MIMPOKOH 3PYAMIIMKA B Pa3sHBIX 00JacTAX
3HaHWi, TOCTOSTHHO MOBBIIIATH CBOKH 00Pa30BaTENbHBINA M KYJIBTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTHUBBI B JE€ATEIbHOCTb, OLICHHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIa/IETh HABBIKAMU MO3HABATEIbHOU pedIeKcuu KaK OCO3HAHMS COBEPILAEMBIX JIEHCTBUH U
MBICTMTEIBHBIX TPOLIECCOB, UX PE3yIbTAaTOB M OCHOBAHMM, HCIIOIB30BATh MPUEMBI pedIeKCUn s
OLIEHKH CUTYalllH, BEIOOPA BEPHOT'O PEIICHHUS;

YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PEUICHUS 110 UX CHUYKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPH aHAIU3E PE3yJIbTaTOB ACSITEIBHOCTH;

3) npuHsiTHE cedsl U APYTUX:

MPUHUMATH ce0s, TOHUMAsi CBOM HEOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPH aHAIU3E PE3yJIbTaTOB ACITEIBHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yabTaThl OCBOEHHUS COJIep)KaHus y4yeOHoro mnpenmera «buosorus» Ha
yriay0JaEHHOM YpOBHE OPHEHTHPOBAHBI Ha oOecredeHre NpodUIbHOTO OO0y4YeHUs 00ydaroIuxcs
onosornu. OHU BKIIIOYAIOT: crienuduyeckue Ui OMONIOTUM HAyYHbIC 3HAHUS, YMEHHS U CIOCOOBI
JCWCTBUI 10 OCBOCHHWIO, MHTEPIIPETAIMM M NPeoOpa3oBaHUIO 3HAHWMA, BUABI JEATEIHLHOCTH IO
MIOJIyUEHHIO HOBBIX 3HAHUUW W UX NPUMEHEHHMIO B PA3JIMYHBIX Y4YEOHBIX, a TaKXKe B pPEalbHBIX
KU3HEHHBIX cuTyalusx. [IpenMeTHblie pe3yabTaThl IPeICTaBICHbI 10 FOJaM U3yUEHUSI.

[IpenMeTrHble pe3ynbTaThl OCBOEHUs yueOHOro npeamera «buonorus» B 10 knacce nOMKHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTE M POJH OMOJOTMH B CHCTEME E€CTECTBEHHBIX HayK, B
(OpMHPOBAHNN €CTECTBEHHO-HAYYHOW KapTHHBI MUpA, B MIO3HAHHH 3aKOHOB MPHUPOJBI M PEIICHUH
npoOJIeM PalMOHAIBHOTO MPUPOAOTIONB30BAHMUS, O BKJIAJE POCCUHCKUX M 3apyOeKHBIX YUYEHBIX B
pa3BuTHE OMOJIOTUH;

BJIAJICHHE CHUCTEMOH OWOJIOTUYECKUX 3HAHWK, KOTOpas BKJIIOYAET: OCHOBOIOJAraloIIne
OMOJIOTUYECKHE TEPMUHBI WM TOHSATHA (KU3Hb, KJIETKA, OpPraHW3M, MeETa0OJM3M, TOMEOcCTas,
CaMOpETyJISIIMsI, CaMOBOCIPOU3BEIEHUE, HACJIEJCTBEHHOCTh, W3MEHUUBOCTb, POCT U pa3BUTHE),
ounosnorundeckue Teopun (kierounas teopus T. [lIBanna, M. Illietinena, P. BupxoBa, xpoMocoMHast
Teopusi HacneAcTBeHHOCTH T. Moprana), yuenust (H. 1. BaBunoBa — o neHTpax MHOroo0pasusi u
MPOUCXOXKACHUS KYJIBTYPHBIX PAaCTCHUN), 3aKOHBI (€JMHOOOPa3Hs MOTOMKOB IIEPBOTO MOKOJICHUS,
pacIleIIeHus], YUCTOThI TaMET, HE3aBUCUMOT0 HacienoBaHus ['. MeHens, roMoJoru4eckux psiioB
B HaciecTBeHHOM n3menunsocty H. Y. BaBuiosa), npuHIune! (KOMIUIEMEHTAPHOCTH);

BJIaJICHNE OCHOBHBIMH METOJAaMH HAYYHOTO IO3HAHUS, HCIIOJIB3YEMbIX B OHOJIOTMYECKHX
MCCIICIOBAaHMX J)KUBBIX OOBEKTOB (OMHCAaHUE, N3MEPEHUE, HAOI0JCHUE, SKCITIEPUMEHT);

YMEHHUE BBIACIATh CYLIECTBEHHbIE NPU3HAKU: BUPYCOB, KJIETOK IPOKApPUOT U 3YKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4Hcle OakTepuil, rpu0OoB, pacTeHH,
KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OpPraHOB M CHCTEM OPraHOB pacTEHUil, )KHUBOTHBIX, YEJIOBEKa,
IIPOLIECCOB KU3HEAESITEIbHOCTH, IPOTEKAIOIINX B OPraHU3Max PacTeHUM, KUBOTHBIX M YEJIOBEKA,
OMOJIOTUYECKUX TPOLECCOB: 0OOMEHa BEHIeCTB (METaboNM3M), MPEBpAIICHUsI YHEPTUHU, OpOKEHUS,
aBTOTPO(HOTO M TeTepoTPOGHOTO TUIIOB MHUTAaHUs, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a,
raMeToreHesa, MOpHOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, Pa3MHOXKEHUS, WHAWBUIYAIBHOTO
pa3BUTHS OpraHn3Ma (OHTOT'eHEe3a), B3aNMOACHCTBHUS T€HOB, TeTePO3KCca, HICKYCCTBEHHOTO 0TOO0pA;

YMEHHE YCTAHABIMBATh B3aWMOCBSI3M MEXJy OpPraHOMJIAaMHU KIETKM U HUX (QYHKUMSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEeW W WX (YHKIHUIMHU, MEKIY OpraHaMH U CUCTEMaMH OpPIaHOB Y
pacTeHuii, )KUBOTHBIX M YEIOBEKa U UX (PYHKIUIMHU, MEXKTYy CUCTEMaMH OPTaHOB M MX (YHKIIHSMH,



MEXy dTalaMu 0OMEHa BEHIECTB, ATallaMH KJIETOYHOTO IMKJIA U KU3HEHHBIX UKJIOB OPTraHU3MOB,
dTaraMu SMOPUOHAIBHOTO Pa3BHUTHS, TEHOTUNIOM U (EHOTHUIOM, (PEHOTHIIOM U (HAaKTOpaAMH CpEJIbI
oOuTaHUS;

YMEHHE BBIABISATh OTJIMYUTEIBbHBIC TMPHU3HAKH JKUBBIX CHCTEM, B TOM YHCJE pACTCHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OMOJOTHUYECKYI0 TEPMUHOJIOTHIO H
CHMBOJIMKY JIJIS IOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIL;

YMEHHE peliaTh OMOJIOrMYeCKHe 3a7a4M, BBIABIATH MPUUMHHO-CICICTBCHHBIC CBSI3U MEXKITY
UCCIIEYeMbIMI OWOJIOTUYECKUMHU TIPOLIECCAMH W SIBICHHSMH, J€JaTh BBIBOJBI M IPOTHO3BI Ha
OCHOBAHUU TOJTYYE€HHBIX PE3yJIbTATOB;

YMEHHE BBIOJHATH JAa0OpaTOpPHBIE W NPAKTUYECKHE pPadOThI, COOMIOJATh NpaBUia MpH
paboTte ¢ yaeOHBIM U 1a00paTOPHEIM 000PYIOBAHHEM;

YMEHHE BBIJBUTATh THUIOTE3bl, NPOBEPATh HMX OSKCIEPHUMEHTAIBHBIMU CpEICTBAMH,
(bopMyIHpys LIeNb UCCIIETOBaHMS, aHATTN3UPOBATH MOJyYSHHBIE PE3YIbTAThI U I€TaTh BHIBOKI;

YMEHHE YYacTBOBaTh B Y4e€OHO-HCCIIENIOBATENHCKOM paboTe IO OMOJIOTHH, JKOJIOTHH U
MEIWIMHE, MPOBOAMMONW Ha 0a3e WIKOJBHBIX HAyYHBIX OOMIECTB, W IyOJIMYHO MPEICTABIATH
MOJTy4YCHHBIE PE3Y/IbTAThl HA YICHUYECKUX KOH(EPEHIUX;

YMEHHE OIICHUBATh ATHYECKHE aCIIEKThl COBPEMEHHBIX MCCIIEIOBAHUN B 00JIACTH OMOJIOTHH H
MeIUIUHBI (KJIOHUPOBaHKE, HCKYCCTBEHHOE OIIOIOTBOPEHHUE, HAMIPABICHHOE U3MEHEHHE TeHOMA U
CO3JIaHME TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISITh OCO3HAHHBIA BHIOOp Oymymieil mpodeccHoHaNbHOM JesTeTbHOCTH B
o0nacTi OMOJIOTUH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUHU, CEITBCKOTO XO3SHCTBA, MUIIEBOM
MPOMBIIIICHHOCTH, YTIYOJIATh IMO3HABATEIbHBIA WHTEPEC, HAIPABJICHHBI Ha OCO3HAHHBIA BBHIOOD
COOTBETCTBYIOIIEH TPOPECCUN U TPOJOHKCHHE OHMOJIOTHYEeCKOro OO0pa3oBaHHS B OpPTaHHU3AIUSIX
cpeaHero npogeCCHOHAIBLHOTO M BBICIIIETO 00pa30BaHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOSHHs yueOHOro npeamera «buomorus» B 11 Knacce nOIKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MECTE M POJH OMOJOTMH B CHCTEME E€CTECTBEHHBIX HayK, B
(GOpMHpPOBaHUN COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTHHBI MHUpPA, B TO3HAHHM 33aKOHOB
IPUPOJBl M PEIICHUHN SKOJIOTMYECKHX MpoOJeM YelOoBEYeCTBa, a TAKXKE B PEHICHUH BOIPOCOB
PaIMOHATIFHOTO MPHUPOIOIIONB30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIICHHUS K MPHPOJE,
OOIIIECTBY, YEJIOBEKY, O BKJAJIE POCCHUICKMX M 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE
OounoJsoruu;

YMEHHE BJAJIETh CHUCTEMOW OMOJOTHMYECKHX 3HAHWUH, KOTOpas BKIIOYACT OMpPEICICHHS H
MOHMMAaHHWE CYIIHOCTH OCHOBOIOJATalOMIMX OWOJIOTMYECKUX TEPMHHOB U TOHATHH (BHI,
IKocucTema, Ouocdepa), Oumonoruueckue Teopuu (dBomronmoHHass Teopuss Y. JlapsuHa,
CUHTeTHYeCKass Teopus sBosrouun), ydeHus (A. H. CesepuoBa — 0 myTdx U HalpaBICHUSIX
sposoninn, B.W. Bepranckoro — o 6uocdepe), 3aKoHbI (reHeTHIeCKOro paBHoBecus JIx. Xapau u
B. BaiinOepra, 3aponpimeBoro cxoacrsa K. M. boapa), npasuna (munumyma lO. Jlubuxa,
HKOJIOTUYECKOM MUPaMUIBI SHEPTUH), TUIoTe3bl (Tunoresa «mupa PHK» V. I'nnbepra);

YMEHHE BJIaJeTh OCHOBHBIMH METOJAaMH HAy4yHOTO IIO3HAHMSA, HCIOIB3YEeMbIMH B
OMOJIOTUYECKUX HCCIIEJOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHCaHUE, H3MEpeHHe,
HaOJI0ZCHNE, DKCIIEPUMEHT), CIIOCOOAMHU BBISBICHUS W OIICHKH AHTPOINOTCHHBIX W3MEHEHHWH B
IIPUPOJIE;

YMEHHE BBIJCIATh CYIIECTBCHHbIC MPHU3HAKH: BHUIOB, OWOTEOLEHO30B, OSKOCHCTEM H
Oouocdepsl, CTaOMIM3UPYIOMIETO, JBIXKYIIETO W  Pa3pbIBAIONIETO E€CTECTBEHHOTO OTOOpa,
AJUIONATPUIECKOTO U CUMIIATPHUECKOTO BHI000pa30BaHMsI, BIMSHUS ABIDKYIIUX CHUJI ABOJIOIUH HA
reHO(OH]] TOMYJSALNHN, IPHUCIIOCOOJEHHOCTH OPTaHU3MOB K Cpele OOWTaHUs, dYepeaOBaHMUS
HaIpPaBJICHUH 3BOMIONNHN, KPYTOBOPOTA BELIECTB U IIOTOKA YHEPTHH B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aMMOCBS3M MEXIy MPOIECCAaMH JBOJIOIHH, ABMKYIIUMH CHIAMH
AHTPOIIOTeHe3a, KOMIOHEHTAMH PA3IMYHBIX SKOCHCTEM H MPHUCIIOCOOICHUSAMHU K HUIM OPTaHU3MOB;



YMEHHE BBISIBJISATh OTJIMYUTEIIBHBIC TIPU3HAKU KUBBIX CHCTEM, IMPUCTIOCOOJICHHOCTh BHJIOB K
cpene oOutaHus, aOWOTHYECKMX M OHOTHYECKMX KOMIIOHEHTOB JKOCHUCTEM, B3aHMOCBS3CH
OpPraHU3MOB B COOOIIECTBAX, AHTPOIIOTCHHBIX U3MCHEHHI B YKOCHUCTEMAaX CBOCH MECTHOCTH;

YMEHHE WCIIOIh30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHMOJIOTHYECKYI0O TEPMHUHOJIOTHIO U
CUMBOJIMKY JJIsi JIOKQ3aTeIbCTBA POJICTBA OPraHMW3MOB PA3HBIX CHUCTEMATHUYECKUX TPYIIIL,
B3aMIMOCBSI3U OPTaHM3MOB M CpEIbl OOWTAHMS, CIUHCTBA YEIOBEYECKUX pac, HEOOXOIMMOCTH
COXPAaHECHHUS MHOTOOOpa3usi BUIOB M DKOCHUCTEM KaK YCJIOBHS COCYIIECTBOBAHHUS TPUPOJIBI U
YeJI0BEYECTBA;

YMEHHUE peliaTh OMOJIOTHYECKHUE 3a7a4M, BBISBISATH MPUYMHHO-CICACTBEHHBIC CBSI3U MEXIY
UCCIICTyeMbIMU OHMOJIOTUYECKUMH TIPOIIECCAMUA W SIBJICHUSIMH, JCNIaTh BBIBOJBI M TIPOTHO3BI HA
OCHOBAHHMU MOJYUYECHHBIX PE3yJIbTATOB;

YMEHHE BBIOJHATH JaOOpaTOpHBIE W MPAKTUYECKHE padoThl, COOMIONATh MpaBuia IMPU
paboTte ¢ yaeOHBIM 1 1a00paTOPHEIM 000PYIOBAHHEM;

YMEHHE BBIJBUTATh THUIIOTE3BI, NPOBEPATh MX OKCICPUMCHTAIBHBIMH CPEICTBAMH,
bopMyIpys 1Ieh UCCIIST0BAHMUS, aHATM3UPOBATH ITOJTYICHHBIC PE3YJIBTATHI H JICJIaTh BBIBO/IBI,

YMEHHUE YYacTBOBaTh B Y4e€OHO-HCCIENOBATENHCKOM paboTe MO OMOJIOTHH, JKOJIOTHH U
MEIWIIMHE, MPOBOAUMON Ha 0a3e WIKOJBHBIX HAyYHBIX OOIICCTB, W IyOJUYHO MPEICTABIISTH
MOJTy4EHHBIE PE3YyJIbTaThl HA YYCHUYECKUX KOH(DEPEHIINIX;

YyMEHHE OIICHMBATh TUIOTE3bl M TEOPHUH O TMPOUCXOXKICHUU JKU3HU, 4YEJIOBEKa U
YeIIOBEYECKUX pac, O NpPHYUHAX, MOCIEACTBHSIX W CHOCO0aX MPeIOTBpAIICHUS TI00aThbHBIX
W3MEHeHul B onocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIA BBIOOp Oymymieil mpodeccHoHaNbHOM JesTeTbHOCTH B
obiacTu OWOJIOTHHU, DKOJIOTHH, MPHUPOIONOIB30BAHUS, MEAWIIMHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETEPUHAPUU, CEIBCKOTO XO3SIMCTBA, MHUIIEBON MPOMBIIIJICHHOCTH, YIIIYOJISTh IO3HABATEIbHBIN
WHTEPEC, HAIPABJICHHBIA HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH MPOQPECCHUU U MPOJOJDKEHUE
OMOJIOTMYeCKOro O00pa3oBaHHMS B OpraHU3alUMsAX CPEIHEro MPOo(EecCHOHAIBEHOTO H  BBHICIIETO
oOpa3oBaHMUs.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HauMeHoBaHue KoanuecTBO 4acoB
Ne DJIeKTpOHHbIe (LM(ppOBbIE)
pa3ie/ioB H TeEM KonTtposbHbie IIpakTnyeckune
n/n Bcero o0pa3oBaTejibHbIE Pecypchl

NporpamMmsl padoThI padoThI

1 buoiiorus kak Hayka 1

) JKuBrle cucTeMBI U UX )
U3y4eHue

3 buomnorus kinerku 2 0.5
XuMu4yeckas

4 10 1
OpraHu3amus KJICTKH

5 CtpoeHue u QyHKINH g 5
KJIETKU
OOMEeH BEIIECTB U

6 MpEeBpaIlCHUE SHEPTUU 9 1
B KJIETKE
Hacnencrsennasa

7 uH(popManus u 9 0.5
peanmzanus €€ B KIIETKE
JKW3HEHHBIN [TUKIT

8 6 1 1
KJIETKHU
Crtpoenue 1 (GyHKIIUHA

9 P by 17 1.5
OpraHU3MOB

10 PasMmHoOxeHue u 8 1.5




Pa3sBUTHUEC OPraHu3MOB

11

I'eneruka — Hayka o
HACJIEICTBEHHOCTH U
U3MEHYUBOCTH
OpraHu3MOB

0.5

12

BaKOHOMepHOCTI/I
HaCJICACTBCHHOCTH

10

13

BaKOHOMepHOCTI/I
HU3MCHYNBOCTH

14

I'eneTnka denoBeka

0.5

15

Cenexuusi OpraHu3MoB

16

buorexHonorus u
CUHTETUUYECKAS
ounoJorus

17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102

13




11 KVIACC

Ne
n/n

HanmenoBanue
pa3aesioB U TeM
MPOrpamMmmbl

KoauuecTBo yacoB

Bcero

KonTposabHbie
padoThI

IMpakT4yeckue
padoThI

JuekTpoHHbIe (HU(pPOBbLIEL)
o0pa3oBaTe/bHbIE Pecypchl

3apoKJeHUE U pa3BUTUE
IBOJFOIIMOHHBIX
MPEJCTaBICHUH B
Ouosioruu

Mukpo3BoIOIHUS U €€
pe3yJIbTaThl

14

Makpo3Bodtonus 1 €€
pe3yJabTaThl

[TpoucxoxaeHue u
pa3BUTHE )KU3HHU HA
3emiie

15

1.5

[Tpoucxoxnenne
yeJoBeKa —
AHTPOIOTeHE3

10

DKOJIOTHSI — HayKa O
B3aUMOOTHOIIEHUSX
OpTraHU3MOB H
HaJOpraHu3MEHHBIX
CHCTEM C OKpYKaroleu
cpenou

0.5

Opranusmsl 1 cpena

1.5




obutaHus

|
DKOJoTusl COOOIIECTB.

9 DKOJOTUYECKHUE 12 0.5
CUCTEMBbI

10 buocdepa — rmobanpHas 6
JKOCUCTEMA

1 Yenosek u 6
OKpY’KaroIas cpena

12 PesepBHOE Bpems 8

OBILIEE KOJIMYECTBO
102 7.5

YACOB I10 ITPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

KounrpoJuabubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4YCHUS

DJIeKTPOHHBIE
mudpoBbIe
oOpa3oBaTe/ibHbIE

pecypchl

Bbuosnorus kak kKoMIiekcHas HayKa M KaK
9acTh COBPEMEHHOTO 00IIeCTBa

JKuBble cucTeMBbl M NX CBOMCTBA

ypOBHCBaH opraHu3anus )XUBbIX CHCTCM

I/ICTOpI/Iﬂ OTKPBITHA U U3YUCHUS KIICTKH.
Kierounas TCOPUA

Metoasl MOJIEKYIIIPHON U KJIETOYHON
ouonoruu. [Ipakruueckas padora
«/3ydeHnne MeTo10B KIIETOYHON
ouosorun (Xpomarorpadusl,
anekTpodopes, muddepeHnranIbHOe
uentpudyruponanue, [TLP)»

0.5

XUMHYECKUH COCTaB KIIETKHU

MI/IHepaJ'ILHLIe BCIICCTBA KIICTKH, UX
ouogoruyeckas pOJib

OpFaHI/IquKI/Ie BEIICCTBA KIICTKHU —
oenku. JlabopaTopHas pabora
«O06Hapyx)eHHne OEIKOB ¢ TIOMOIIBIO
Ka4eCTBEHHBIX PEAKIIMI»

0.5

CoiicTBa, KaccupuKanys U GyHKIUN




0O€JIKOB

10

Opranuyeckre BEIECTBA KIETKH —
YIJIEBOABI

11

OpFaHI/I‘leCKI/IC BCIICCTBA KIICTKHU —
JIMITM ABI

12

Hyxneunossie kucnorsl. JJHK u PHK.
JlaGopatopHas pabota «VccnenoBanue
HYKJIEMHOBBIX KUCIIOT, BBIJICJICHHBIX U3
KJICTOK Pa3JIMYHbIX OPraHU3MOBY»

0.5

13

Crtpoenue u pynkunu ATO. [Ipyrue
nykineosunrpudocdarst (HTD)

14

CexBenupoBanue JIHK. Meroabl
TCHOMHMKH, TPAHCKPHUIITOMHUKH,
MIPOTCOMHUKHU

15

MeTtoapl CTpyKTypHOU OHOJIOTHH

16

Tune! knerok. [IpokapuoTnyeckas KieTka

17

CrtpoeHne 3yKapuOTHYECKON KIIETKH.
[IpakTuueckas padbora «3yuenue
CBOWCTB KJIETOYHOH MEMOpPaHbD»

0.5

18

IloBepXHOCTHBIN anmnapar KJIeTKH

19

OpHoMeMOpaHHbIE OPraHOU B KIIETKH.
[TpakTuueckas pabora «3ydyenue
JBUKEHUS LIUTOIUIa3Mbl B PACTUTEIIbHBIX
KJIETKaX»

0.5

20

[TomyaBTOHOMHBIE OPTaHOUIbI KJIETKU:
MUTOXOHJIPUH, TIacTu L. JlabopaTopHas
pabora «VccienoBanue mia3Moin3a u

0.5




ACTIIIa3MOJIM3a B PACTUTCIIbHBIX KIICTKAX»

21

HememOpanHble opraHou/Ibl KJIETKU

22

Crtpoenue u QyHKIHMH AIpa

23

CpaBHHTEJIbHAS XapaKTEPUCTUKA KIIETOK
sykapuot. JlaboparopHas paboTa
«V3ydeHune cTpoeHHsI KIETOK Pa3IMYHbBIX
OpPTraHU3MOBY»

0.5

24

AcCUMMIIALIMS U TUCCUMMIISILIVS — JIBE
CTOpOHBI MeTabonu3Ma. Tumsl oOMeHa
BemiecTB. Jlaboparopuas pabora
«M3ydyeHne KaTaIuTHYECKON aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMHIIa3bl WK
KaTaJia3bl)»

25

@epMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabora «M3ydenue GpepMeHTaTHBHOTO
paciieryieHust EPOKCHIa BOJIOPO/IA B
PaCTUTENIbHBIX U )KMUBOTHBIX KIIETKaX)»

0.5

26

benku-akTuBaTOphI U OEIKU-UHTUOUTOPBI

27

ABTOTpOGHBIN THIT 0OMEHA BEIIECTB

28

dorocunTe’

29

XemocuHTes. JlabopaTopHas padora
«CpaBHeHue niporieccoB (poTocuHTE3a U
XCMOCHHTE32)

0.5

30

AHaspoOHbIe OpraHu3Mbl. Buibl
opoxenus. JlaboparopHas pabora
«CpaBHEHHE TIPOIIECCOB OPOKECHUS U




JABIXaHUs)

AspoOHbIE OpraHU3MBbI. JTaIlbl

31 SHEPTEeTUUYECKOro OOMeHa
DHeprus MeMOpPaHHOTO rpaiueHTa

32 npotoHoB. CuHTe3 AT®: paboTa
npoToHHON AT®-cuHTa3bI

33 Peakiiuu MmaTpuyHOTrO CUHTE3a

14 Tpanckpunius — MaTpUYHbII CUHTE3
PHK

35 Tpancnsauus v e€ 3Tarbl

36 Konnposanue amunokucnor. Poib
pubocom B OnocuHTE3E Oenka

37 Opranu3zaius TeHoMa y IpoKapuoT U
3yKapHuoT

18 MonekynsipHble MEXaHU3MBbI SKCIIPECCHH
T€HOB y 9yKapuoT
Bupycbl — BHekJIeTOUHbIE (POPMBI KUZHU

39 u o0nuraTHbie napa3uthl. [IpakTuyeckas 0.5
pabota «CoziaHue MOy BUPYyCa»

40 BupycHrble 3a601eBaHus UyeloBeKa,
KUBOTHBIX, PACTEHUHN

A1 HanorexHomoruu B OMONIOTHH U
MEUIIMHE

42 JKu3HEeHHEBIN UK KIIETKHA

43 Martpuunsii cunares JJHK

44 Xpomocomel. JTaboparopras pabota 0.5

«HSy‘leHI/IC XPOMOCOM Ha I'OTOBBIX




MUKpOIpenaparax»

45 JleneHue KJIETKH — MHTO3
Tuns! kaetok. KapnokuHes 1 HIUTOKUHES.

46 Jlaboparopnas padota «HaGmronenue
MHUTO32 B KJIETKaX KOHYMKA KOPEIIKa JIyKa 0-5
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 KonTponbnast pabota no teme:
"Ku3HeneaTenbHOCTh KIIETKH"

48 Opranusm Kak €JJMHOE 11eJ10e

49 Txanu pactenuii. JlaboparopHas pabora
«3ydyeHne TkaHel pacTEHHUIN» 0-5
TkaHu KUBOTHBIX U YEJIOBEKA.

50 Jlaboparopuas padota «3ydueHne Tkanen 0.5
KUBOTHBIX)»
Opransbl. CucteMbl OpraHoB.

51 Jlaboparopuas pabora «3yuenne 0.5
OpraHoOB I[BETKOBOT'O PACTEHUS)

52 Ornopa Tena opraHu3MoB

53 JIBU>KEHHE OpraHU3MOB

54 [Intanue opranu3smMoB

55 [TuTaHue MO3BOHOYHBIX KHUBOTHBIX.
[TumeBapuTenbHas cucTeMa 4eaoBeKa

56 JIpIxaHue opraHu3MoB

57 JIpIxaHve MO3BOHOYHBIX )KUBOTHBIX U
YeloBeKa

58 TpaHcnopT BelecTB y OpraHu3MoB




KpoBeHocHas cucrteMa mo3BOHOYHBIX

59 KUBOTHBIX U Y€JIOBEKa
60 Briaenenue y opranusmMos
61 3amuTa y OpraHu3MoB
62 NMMyHHas cuctema yeinoBeka
63 PaznpaxxumMocTs u perynsuus y
OpraHU3MOB
64 ['ymopanbHas perymsius U SHIOKpUHHAS
CHCTEMa KUBOTHBIX U YEJIOBEKa
65 @opMbl pa3MHOKEHHS OPTaHU3MOB
66 [TonoBoe pazMHOXkeHUE
67 Meiio3
I"ameTorenes. Obpa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIETOK. JlaboparopHast pabota
«V3ydenune cTpoeHHs MOJIOBBIX KJIETOK Ha 0-5
TOTOBBIX MUKpOIIpenapaTax»»
69 WuauBrayansHOE pa3BUTHE OPTaHU3MOB
— OHTOTEHE3
70 3akia/ika OpraHOB U TKaHEU U3
3apOJIBIIIEBHIX JINCTKOB
PocT u pa3BuTHE JKUBOTHBIX.
71 Jlaboparopuas pabota «BplsiBiaeHue
MIPU3HAKOB CXOJCTBA 3apO/IbIIIeH 0.5
MTO3BOHOYHBIX KUBOTHBIX)
Pa3mHOXeHMe U pa3BUTUE PACTCHHIA.
72 Jlabopartopnas padora «CtpoeHue 0.5

OpraHOB Pa3MHOKCHHA BbICIINX




pacTeHuin»

73

I/ICTOpI/Iﬂ CTAaHOBJICHUA U PA3BUTHUA
IFCHCTUKH KaK HAayKH

74

OCHOBHBIC TIOHSITHSI U CHMBOJIBI
reHeTuku. JlaboparopHas pabora
«Jlpo3oduna kak 0OBEKT reHETUYESCKIX
HCCIIEA0BAHUIN

0.5

75

3aKOHOMEPHOCTH HACJIEAOBaHHUS
npu3HaKoB. MoHOTHOpHIHOE
ckpemuBanue. [Ipaktudeckas pabora
"N3ydyeHue pe3yabTaToB
MOHOTHOPUIHOTO CKPEIINBAHUS Y
npo3oduib”

0.5

76

[IuTonoruyeckrue OCHOBBI
MOHOTHOPUIHOTO CKPEIIUBAHUS

77

AHaJ'II/ISI/Ip}I'I-OH_Iee CKPCIIMBAHHUC.
Henomnnoe JAOMHUHHPOBAHUC

78

JlurubpugHoe CKpelrBaHue.
[IpakTuueckas pabora «3ydyeHue
pe3yNbTaTOB TUTHOPUIHOTO
CKpEIIUBaHUS Y APO30DUITBI)

0.5

79

I_II/ITOJ'IOFI/I‘IGCKI/IG OCHOBBHI ,I[I/IFI/I6pI/I,I[HOl"O
CKpCIIUBAHUA

80

CLIGHJIGHHOG HaCJICAOBAaHUC ITPU3HAKOB

81

XpOMOCOMHasi TEOpUS HACIEACTBEHHOCTH

82

T'eneTuka nona

83

T'eroTun Kak nejaocTHas cucreMa

—_— | — ] =] —




84

I'eneT4eCcKUii KOHTPOJIb Pa3BUTHS
pacTeHU, )KUBOTHBIX U Y€JI0BEKa

85

N3MeHUYnBOCTH MTpU3HAKOB. BHibl
U3MEHYUBOCTH

86

MoaudukanroHHass K3MEHYUBOCTh

87

BapuanunoHHbl# psii 1 BapualMOHHas
kpuBas. JJaboparopHas pabora
«HccnenoBanue 3akOHOMEPHOCTEN
MOTU(UKAITIOHHON H3MEHUYUBOCTH.
[TocTpoeHne BapraMOHHOIO psia U
BAPUALIMOHHOM KPUBOI»

0.5

88

I'enoTunmueckast N3MEHIHUBOCTb.
KoMOnHaTuBHAs N3MEHIHUBOCTE

89

MyranmonHasi ”3MEHYUBOCTb.
[TpakTuueckas pabora «Myrtauuu y
po30¢IIbl (HAa TOTOBBIX
MUKpOIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTaI[HOHHOTO
rpoiiecca. JNUTCHETHKA U STTUTCHOMUKA

91

I'eneruka yenoBeka. [IpakTudeckas
pabora «CocTaBiieHHEe U aHAIH3
POIOCTTIOBHOM»

0.5

92

MeTtoapsl METUIIMHCKON T€HETUKH

93

KoHTposbHas pabora 1o Teme:
"HacnencTBEHHOCTh U U3MEHYUBOCTE"

94

OCHOBHBIE ITOHATHS CCJICKIINU.
Jlaboparopnas padota «/3ydeHue copToB

0.5




KYJIBTYPHBIX PACTEHUN U ITOPOJ
JOMAILHUX KUBOTHBIX»

MeToap! celneKIIMOHHON paboTHI.

95 Jlaboparopuas pabora «3yuenne 1 0.5
METOJIOB CEJICKIIMU PACTCHUID)
JloCTHXKEHUs CENEKIIMU PACTEHUN U

96 KUBOTHBIX. [IpakTHueckas padbota 1
«IIpuBUBKa pacTeHUID»

97 CoxpaHeHue, U3y4YeHUE U UCII0Ib30BAHNE
T€HETUYECKUX PECYPCOB !
buorexHosorus Kkak Hayka U OTpaciib

98 npou3BojcTBa. [IpakTrueckas pabora 1 0.5
«U3yueHne 00beKTOB OMOTEXHOJIOTHUI

99 OcCHOBHbBIE HaNPABJICHUS] CHHTETUYECKOM
ouonoruu !

100 XpOMOCOMHas U T€HHasl HHKEHEepUs 1

101 MenunnHackue OMOTEXHOIOTUH 1

102 Pesepsnblii ypok. [IoBTopenue,
000011eHNe, CHCTEMATH3aAMs 3SHAHUHA I

OBUIEE KOJIMYECTBO YACOB I10 102 13.5

[NPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTbI

IIpakTH4eckue
padoTbI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OBOJIIOLIMOHHAS Teopus Y.
JlapBuHa

JBHoKyIIHE CUITBI
HBOJIFOLIMY BHUJIOB 110 Y.

HapBuny

Bopwba 3a cymiecTBoBaHme,
€CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOD

dopMHpOBaHHE
CUHTETUYECKON TEOpUHU
HBOJIIOLIAU

ransl 3BOJIFOIIMOHHOTO
Mpoliecca: MUKPOIBOIIOLIHS
Y MaKpPO3BOJIIOIHS

[Tonmysauus —
AJIEMEHTAapHAsl €IUHHLIA
HBOJIIOLIAU

3aKOH reHeTUYECKOTO
paBHOBecus Jlx. Xapau, B.
Baitabepra. JlabopaTopHas

0.5




pabora «BrIsiBieHHE
U3MEHUYUBOCTH y 0COOeH
OJTHOTO BHA»

OnemeHTapHbIe (HaKTOPbI
IBOJTIOLIUH

DddekT ocHoBaTes.
D¢ dekT OyThIIIOUHOTO
TOPJIBIIIKA

10

Murpanuu. N3onsuumn
MO YJISIAMN:
reorpaduyeckas,
OroJioruyeckas

11

EcrecTBenHnbIi 0TOOpD —
HaANPaBIAOMUN HaKTop
3BOJIIOLUH

12

[TostoBoii oT6OP

13

[IpucnocobaeHHOCTH
OpPraHu3MOB KaK pe3yJbTar
MHUKPOBOJFOIHH.
JlaGopaTopHnas pabota
«M3yuenue apomop}ho30B u
UIMOaIANTAluiN Yy
pacTeHuil U KUBOTHBIX»

0.5

14

[Tpumepsl
MPUCTIOCOOICHUI Y
OpraHU3MOB:

0.5




MOp(}OJIOTHYECKHE,
¢duznonoruyeckue,
OMOXHMUYECKUE,
MOBE/ICHYECKUE.
JlaGopaTopHnas pabota
«[Ipucnocobnenus
OpPTaHU3MOB U UX
OTHOCHUTEINbHAs
1[EJIeCO00Pa3HOCTH)»

15

Bup, ero kpurepuu u
cTpykrypa. JlaboparopHast
pabota «CpaBHEHHE BUIOB
1o Mopdooruaeckomy
KPUTEPHIO»

0.5

16

Crpykrypa Buaa

17

Bunoob6pa3oBanue kak
pe3ynbTaT
MHUKPOIBOJFOIUN

18

CBs13b MHKPO3BOJOIOUH U
SMUICMHNOJIOINH

19

Maxkpo3Boatorus.
ITaneoHTONOTMUECKIE
METO/IbI U3YUYEHUSI
SBOJIIOLIUN

20

Bbuoreorpagpuueckue
MCTOJbI U3YUCHUSA




9BOJIIOIIMH

21

OMOPHOIOTHYECKHE U
CPaBHHUTEIHHO-
MOP(}HOIOrHUECKHE METO/IbI
W3YYEHUS IBOJTIOIIUN

22

MonekynsgpHo-
TE€HETUYECKHUE,
OMOXMMHYECKUE U
MaTeMaTUYECKUE METOIbI
W3Y4YEHUS IBOJIOIUU

23

OO61Ke 3aKOHOMEPHOCTH
SBOJIIOLIHA

24

AJnlanTBHAs paguanus.
HepaBHOMEpHOCTH TEMIIOB
SBOJIIOLIUA

25

HayuHble runoressl
IPOMCXOXKICHHUS KU3HU Ha
3emiie

26

[onayuHblie
IpeCTaBICHUS O
3apOXK/IECHUU KUZHU

27

OCHOBHBIE 3TaNbl
HEOPraHUYECKOMN
SBOJIIOIHH

28

I'unioressl 3apoxaeHus
JKA3HUA




29

Hcrtopus 3emiiu u MeTOABI
€€ U3y4eHUS.
JlabopaTtopHnast pabota
«3yueHue u onucaHue
HCKOMAeMbIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY»

0.5

30

HaganpHbie sTansl
OPraHUYeCKOW IBOJIIOIUU

31

OBOJIIOLUS DYKAPUOT

32

OcHOBHBIE 3TaIbI
HBOJIIOLIMU PACTUTEIHHOIO
mupa. [Ipaktnyeckas
pabora «3yueHue
0CcO00EHHOCTEH CTpOeHMS
pacTeHui pa3HbIX
OTJIEIJIOBY

0.5

33

OCHOBHBIE dTAIIBI
ABOJIFOLUU )KUBOTHOI'O
MUpa

34

DBOJIIOIHS )KUBOTHBIX.
[IpakTnueckas pabora
«M3ydenne ocobeHHOCTEH
CTPOEHHS TO3BOHOYHBIX
KHBOTHBIX)»

0.5

35

PasBurne xu3uu Ha 3emie
0 ApaM U TIePHOIaM




36

MaccoBble BEIMUpaHUS —
9KOJIOTMYECKUE KPU3UCHI
IPOILLIOTro

37

CoBpeMeHHBIN
HKOJIOTUYECKUNA KPU3UC,
€ro 0COOEHHOCTH

38

COBpeMeHHaﬂCHCTeMa
OpTraHu4€CKOro MmpouuIoro

39

OCHOBHBIE
CUCTEMAaTUYECKUE TPYIIIIbI
OpraHU3MOB

40

.AHTpOHOHOFHH——-HayKaO
YCIIOBCKC

41

PazButne npeacrasineHuit o
IPOUCXOXKACHUN YeJIOBEKa

42

MecTo 4enoBeka B CHCTEME
OpPTaHUYECKOTO MUPA.
JlabopaTtopHnast pabota
«M3ydenne ocobeHHOCTEH
CTPOCHHUS CKeleTa
YeNoBeKa, CBI3aHHBIX C
IPSIMOXOXKIACHUEM»

0.5

43

JIBUKyIIIHE CUITBI
AHTpOIIOTreHE3a

44

CooTHo1IeHNE
OMOJIOTUYECKUX U




COLMATBHBIX (PAaKTOPOB B
aHTPOIIOTeHE3e

OcHOBHBIE craanu

45
aHTPOIIOreHe3a

46 [Taneoreneruka u
NajJeoreHOMUKa

47 DBOJIIOIUS COBPEMEHHOTO
YeJioBeKa
Yenoseueckue pachl.

43 [IpakTuyeckas pabora 0.5
«3ydeHune 3K0JI0rHIeCKUuX )
aJanTauy 4eJaoBeKay

49 MexauCuuIIMHAPHbIE
METO/Ibl aHTPOTIOJIOTUHN

50 3apoKJeHUE U pa3BUTUE
9KOJIOTUHU
Meroapbl 3KOJI0TUN.

JlaGopaTopHas pabota

51 «3yuenue meTonoB 0.5
HKOJIOTUYECKUX
HCCIIEIOBAHUI»

57 3Ha4YeHHE IKOJIOTHUECKHUX
3HAHUM AJI4 YelIOBeKa

53 DKoJyiorudeckue hakTopsbl
AbGuotuyeckue GakTopsl.

54 P p 0.5

CBeT KaK YKOJIOTHYECKUM




daxrop. JlabopaTopHas
pabora «BrIsiBiieHHE
MPUCIIOCOOICHHIA
OPraHU3MOB K BIIUSTHUIO
CBETa»

55

AOluoTtudeckue HakTopsl.
Temneparypa kak
HKOJIOTUYECKUM PaKTop.
JlaGopaTopHnas pabota
«BrpisaBieHNE
MPUCTIOCOOICHUI
OpPTaHU3MOB K BIHSIHHIO
TEeMIEpaTypbh»

0.5

56

AbGuoTtndeckue (HaKTophl.
Bnaxnocts kak
9KOJIOTHUECKUN (HakTop.
JlabopaTtopHnast pabota
«AHATOMHUYECKHE
0COOEHHOCTH pacTeHUM U3
Pa3HBIX MECT OOUTAHUSD)

0.5

57

Cpensl oouTanus
OpraHu3MoOB

58

buonornueckue puTMbl

59

Kuznennsie popmbl
OpraHU3MOB

60

buotnueckue hakTopsl




61

3HaueHne OMOTHYECKUX
B3aNMOJICUCTBHH IS
CYIIIECTBOBAHUS
OpPraHU3MOB B CpeJie
obuTaHus

62

DKOJIOTUYECKUE
XapaKTePUCTUKU
MOTTYJISIIIAH

63

OcHOBHBIE TTOKa3aTeIH
HOHYJIHLII/II/IZ YHUCJICHHOCTD,
MJIOTHOCTh, BO3pAcTHAs U
M0JIOBAsI CTPYKTypa

64

OcHOBHBIE ITOKa3aTeH
IOITYJISILIUU: POKIAEMOCTD,
MPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIlUN

65

DKOJIOTHYECKasi CTPYKTypa
nomnyJiaauuu

66

JlnHaMuKa OMyJsIIUY U €€
perynsuus

67

Kpussie pocta
YHCIEHHOCTHU TOMYJIALIUH.
KpuBbie BbIKHBaHUS

68

DKoyornyeckas HUIa
Buja. JlaboparopHas
pabora «IIpucnocobneHus

0.5




CEMsIH paCTEeHUN K
PacCEIICHUIO»

Bun kak cucrema

69 .
MOMYJISIUANA
3aKOHOMEPHOCTH

70 TOBEJICHUSI 1 MUTPaIlUil
JKMBOTHBIX

71 Co00111eCTBO OPraHU3MOB
— OHoLEeHO03

7 DKocucremMa Kak OTKpbITast
cHCTEeMa
Kpyrosopor BemecTs u

73 IOTOK SHEPTUU B
DKOCHCTEME

74 OCHOBHBIC ITOKa3aTeIn
KOCHUCTEMEI

75 DKOJOTUYECKUE MUPAMUJIBI

76 N3MeHeHus coo01IecTB —
CYKIIECCUU
[IpupoaHBIE S5KOCUCTEMBI.

77 DKOCHUCTEMBI 03€p U PEK.
DKOCHUCTEMBI MOPEH 1
OKCaHOB
[IpupoaHbie S5KOCUCTEMBI.

78 DKOCHUCTEMBI TYHAP, JECOB,

CTeHeﬁ, IIYCTBIHb




79

AHTpPOIIOT€HHBIE
HKOCUCTEMBbI

80

Y pOO3KOCUCTEMBI.
[MpakTrueckas padboTa
«M3yueHne u OnMcaHue
ypOOIKOCHUCTEMBD»

0.5

81

3aKOHOMEPHOCTH
dbopMHpOBaHUSI OCHOBHBIX
B3aUMO/JICUCTBUM
OpPTaHW3MOB B 3KOCHCTEMaX

82

MexaHu3mel BO3J1eHCTBUS
3arpsiI3HEHUM pa3HbIX THUIIOB
Ha CyOOpPraHU3MEHHOM,
OPTraHU3MEHHOM,
MOMYJISIUUOHHOM H
AKOCHUCTEMHOM YPOBHSX

83

buocdepa —
oOuienyiaHeTapHas
o0osiouka 3emiu

84

VYuenue B. . Bepraackoro
0 ouocdepe

85

3aKOHOMEPHOCTH
CyIlleCTBOBaHUS OMOChephl

86

KpyroBopoTs! BeliecTs u
OMOreOXMMHUYECKHE LIUKIIBI

87

30HaNBHOCTH OUOCHEPHI.




OcHoBHbIE OMOMBI CyLIN

88

YcroitunBocTh 6nochepbl

89

DKOIOTrHYeCKHUe KpU3UCHI 1
HX IIPUYHUHBI

90

Bo3zneiicTBue yenoBeka Ha
ouochepy

91

AHTpPOIIOT€HHOE
BO3JICHCTBHUE HA
pacTUTENBHBIN U
JKUBOTHBIN MUD

92

OxpaHa npupo/sl

93

OCHOBHBIE IPUHLIUIIBI
YCTOMYHMBOTO pPa3BUTHUSA
YeJI0BEYECTBA U MIPUPOIBI

94

Panuonansaoe
MPUPOJIOTIONH30BAHUE H
COXpaHCHHE
OHOJIOrTYECKOI0
pazHooOpazus 3emin

95

O0600611eHre 10 TeMe
«MHUKpO3BOIIIOLUA U €€
pe3yJbTaTh)

96

O0600611eHne 110 TeMe
«Maxkpo3Bosronus u e€
pe3yJbTaTh)

97

O000I11IeHNE 110 TEME




«Iponcxoxnenue n
pa3BUTHE KU3HU Ha 3eMIIe»

O0600I11IeHNE 10 TEME
98 «ITpoucxoxaenue 1
YeJIOBEKA — AaHTPOTIOTEHE3)

O000I11IeHNE 110 TEME
99 «DKOJIOTHSI — HayKa O i
B3aMMOOTHOILIEHUSIX

OPraHU3MOBY

O060011IeHNE 10 TEME
100 «OpraHu3msl 4 cpena 1
oOHUTaHUA»

O000I11IeHNE 110 TEME
101 «IKOJIOTUs BUIOB U 1
MO YJISIIAN

O000I11IeHNE 110 TEME

102 «buocdepa — rmobanpHas 1
IKOCHCTEMAY
OBIIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
* buonorus, 10 knacc/ Ilaceunnk B.B., Kamenckwuit A.A., Py6ros
A.M. u npyrue; nox penakuueil [laceunnka B.B., Akimonepnoe

obmectBo «M3narensctBO «IIpocBeiienme»
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COopnuk 3anau o renetuke Kpectbstauaos B.1O.
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