[Tpunoxenune k OOIT COO
PaGouas nporpamma yuyeOHoro npeamera «buosorusi. ba3oBblii ypoBeHb» 1/
odyyaromuxcs 10 — 11 kiaaccoB

COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3cTeTUKOM U mpaBoMm. Ponb Ouonoruu B
(dbopMHpOBaHNN COBPEMEHHON HAY4YHOU KapTHHBI Mupa. CucreMa OMOIOTHYECKUX HaYK.

MeTto/1bl TO3HAHUS KUBOM MPUPOALI (HA0II0IeHUE, SKCIIEPUMEHT, OIMCAHUE, U3MEPEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsE 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOW IPUPOIBD.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktueckass pabora Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB NpPHU HU3YUYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIHSA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosioruu. OTIudMe >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CgoiicTBa OuocucTeM H HUX pa3HoOOpasue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAHEBbIM, OPraHU3MEHHBI,  MONYJSIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYEeCKH), OMOC(hepHBI.

JleMoHCTpanum:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HW», «YPOBHU OpraHU3alUU >KUBOU
PUPOJIBI».

O6opynosanue: moaens monekynsl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHE KJICTKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpODIJIEMEHTHI,
MUKpO3JeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

OyHKIMHM BOJBI M MUHEpalbHBIX BellecTB B KieTke. [logaep:kaHne OCMOTHYECKOTO
Oananca.

benku. CocraB u cTpoeHue 0€IKOB. AMUHOKHUCIOTHI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMbl€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€NKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epMeHTHl — Ouosiornyeckue karaimuzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyOctpatHas cneuuuuHoctb. Kodepmentsl. Butamuubl. Orianuus  ¢GEepMEHTOB  OT
HEOPraHUYECKUX KaTaIn3aTOpPOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCHupr003a), Aucaxapu bl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmaj, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YTJIEBOJOB.



Jlunmuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'uapoduibHO-THAPODHOOHBIE
cBoiicTBa. buonornueckue GyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OCIKOB M JUIHIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunoseie kuciotel: JIHK u PHK. HykneoTuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynknuu JJHK. Crpoenme m ¢dynkumm PHK. Buger PHK. AT®: crpoenue u
byHKINN.

[Muronorus — Hayka o kiuerke. Kilerounas teopus — npUMep B3aUMOJCHCTBUS UACH U
¢akTOB B HAYYHOM MO3HAHUH. METO/IbI U3yUECHHUSI KIIETKH.

Knerka kak nenoctHas xuBasi cuctema. OOmiye nNpu3Haky KIETOK: 3aMKHYTasi Hapy»KHas
memOpana, mosiekynbl JIHK kak reneTrnueckuii anmapar, CuCTeMa CHHTe3a Oelka.

Tumbl KIETOK: JyKapHOTHUYECKass H mpokapuoruyeckas. OCOOCHHOCTH CTPOSHUS
MIPOKapUOTHUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUUYECKON KIICTKH.
OcCHOBHBIE OTINYUS PACTUTEIHHON, Y)KUBOTHOW U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KIIETOYHAs CTEHKA, TNIMKOKAIHMKC, MX (DYHKIIHH.
[Tnazmatnueckass memOpana, e€ cBoiictBa W (QyHkmuu. LlurorazMa u e€ OpraHOHIBL
OnnomeMOpannblie opranous! kinetku: JIIC, anmapat ['onbmaku, muzocomsl. [lonyaBToHOMHBIE
OpraHOUbl KJIETKU: MHUTOXOHAPWH, MiaacTuibl. IIpoucxoxkneHne MUTOXOHIAPHUHA U IUIACTH.
Bunast mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUYHBINA EHTP, LIEHTPUOJIH,
pEeCHUYKH, KIyTUKU. DyHKIIMK OpraHoUI0B KIIETKU. BKitoueHus.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMAaTHH, AIPHIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdemMoHcTpaumMu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Hwuarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«Pacnipenenenue XUMUYECKUX 3JIEMEHTOB B )KMBOW MTPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabnMIAa XMMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «bruocunTes Genka», «CTpoeHue MojeKyibl Oenka», «CTpoeHue pepmeHTay,
«Hyxneunossie kucnotel. JJTHK», «Ctpoenne monekynsl ATDy», «CtpoeHne 3ykapruoTUYECKON
KIeTkn», «CTpoeHue KHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENbHON KIeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKH», «Y TIeBOAbY, «JIMnuasn».

OO6opynoBaHue: CBETOBOW MHKpPOCKON, OOOpYIAOBaHUE MJIsi MPOBEACHUS HAOIIOJCHUH,
U3MEpPEHMH, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENIbHBIX, KUBOTHBIX U OaKTepHabHBIX
KJIETOK.

JlabopaTopHble U NIpaKkTHYeCKHe padoThI:

JlaGopatopHast pabota Ne 1. «M3ydyeHne KaTalUTUYECKOH aKTUBHOCTH (hepMEHTOB (Ha
pUMepe aMHJIa3bl WIIK KaTanaas3bl)y.

JlaGopatopuast padora Ne 2. «M3ydeHume CTpoeHUs KJIETOK pPACTCHHH, >XHBOTHBIX M
OaKTepHii MoJI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. ACCUMWIANMS (IJIaCTHUECKU OOMEH) u
JUCCUMMIIALINSA (PHEpreTuyecKuit 0OMeH) — IBe CTOPOHBI €IMHOT0 Ipolecca Metabonusma. Poib
3aKOHOB COXPAaHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa00IMu3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPO(GHBIA U rereporpodHbif. Pons depmenToB B 0OMeHe
BEIIECTB U MIPEBPALICHIUH SHEPTUHU B KIIETKE.



®dotocunre3. CBeroBas u TemMHOBas (a3bl (QorocuHTe3a. Peaknuu ¢doTocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (POTOCUHTE3A IS KU3HU Ha 3emie. BiusHue ycrnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XEMOCHHTE3UpYoIlIue OakTepuu. 3HAUCHHE XEMOCHHTe3a JUIsl KU3HU Ha
3emuie.

Ounepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
AaKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTalbl YHEPreTHIecKoro oomena. I nmukonus. bpoxxenue u
ero Buabl. Kucmopoanoe okucieHue, WId KJIeTOYHOe JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh SIHEPTETHIESCKOTO OOMEHa.

Peakumu wmarpuuHoro cuHrte3a. l'eHernueckas wunpopmamus u JHK. Peanmmzanums
TeHEeTUYeCKO MH(popMalu B KieTke. ['eHeTHUecKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
MatpuuHblii cuate3 PHK. Tpancnsaius — 6uocunTe3 Oenka. Dranbl TpaHcusinuu. KoaupoBanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTese Oernka.

Hexnerounsie ¢opmbl ku3HM — Bupychl. Mcropusi otkpeitast BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IIMKJIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUl, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIC BUpYycaMu. Bupyc uMMyHOAepUIIMTAa YeTOBEKA

(BUY) — Bo30oymutens CIIMJla. OOpaTHas TpaHCKpPHUIIMS, peBepTra3a U HWHTErpasa.
[TpodunakTrka pacmpocTpaHEHUS BUPYCHBIX 3a00ICBAHHIA.
JdemoHcTpaumuu:

IToptpetsr: H. K. Konbuos, 1. . UBanosckuit, K. A. Tumupsizes.

Tabmuubt u  cxembl: «Tunmbl  nuranus», «Mertabonusm»,  «MUTOXOHAPUSY,
«QHepreTuueckuii oomMen», «Xiopomaacty, «Potocunres», «Crtpoenune [JHK», «Ctpoenue u
¢yHKIIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«baktepnodarn», «Ctpoenune wu xku3HeHHbIH 1uka Bupyca CIIW/la, OGaxtepuodaray,
«Pemmukanmsa JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
oenka», «CTpoeHue KIeTKkn», Mosiens cTpykTypsl JJHK.

Tema S. PasmMHoOKeHHe M HHIMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uki, uiaM KU3HEHHBIA MK kineTkd. WHTtepdasza u muros. I[Ipoueccsl,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapuOTHUIl. JMIIOMIHBIA W TarIOWAHBIA XPOMOCOMHBIE
HaOopel. XpoMaTuael. LluTonoruyeckne OCHOBBI Pa3MHOXKEHHMSI M MHIAMBUAYAJIBHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenne xmerkn — muto3. Crammm mwurosa. [Ipomeccel, mpoucxopasimpe Ha pasHBIX
CTaIugIX MUTO3a. Bromorndeckuii CMBICII MHTO34.

[Tporpammupyemasi ruO€b KJIETKH — alloNTOo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MojioBoe. Bunapl  Oecrnonoro
Pa3MHOXKEHHUS: JIeJICeHHE HaJBO€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAUYHUS OT OECIOI0ro.

Meiio3. Cragum meito3a. Ilpoueccel, mpoucxoasdimue Ha craausx menosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuil cMbICa M 3HaYE€HUE MENH03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE Kene3bl:
CEeMEHHUKU M suYHUKH. OOpa3zoBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30uf,



SUIEKIIETKa) — crepMaTtoreHe3 W oBoreHe3. (OCOOEHHOCTHM CTPOCHHS SUIEKIETOK |
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NuauBuayaibHOe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Oranbl AMOPUOHAIBHOTO PAa3BUTHS Yy IO3BOHOYHBIX JKMBOTHBIX: ApPOOJIEHUE, TracTpyJisILus,
opranoreses. IloctamMOpuonanbHOe pa3BuTHe. THUIBI TOCTAIMOPHOHAIBHOIO Pa3BUTH: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHM, CTaUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OMIIOOTBOPEHHUE Y
LIBETKOBBIX pPAacTeHUN», «BereraTuBHOE pa3MHOXXEHUE pacTeHUi», «JleleHne KIETKU
Oaxrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIleTOYHBIN LUK,
«Penmukanus THK», «Muto3», «Meios», «lIpsmoe u Henpsmoe pasButue», «l'aMerorenes y
MJIEKONUTAIOIIUX U YesloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MHUKPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«linexnerka Miekonurawpomero», «KapuokuHe3 B KiIE€TKax KOpellKa JyKa», MarHUTHas
MoJenb-anmmInKanus «/lenenue knetkny, moaens JJHK, Mmogens meradazHoii XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYeCKHE PadOThI:

JlaGopatopHas pabota Ne 3. «HabnmroeHne MuTO3a B KJIETKAaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopnast pabota Ne 4. «/3ydyeHwe CTPOEHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHeTtuku. Mcropust pasBuTus reHeTuku. Ponb nurtonoruu u
HMOpHOJIOTHUN B CTAHOBJICHUU F'€HETUKHU. BKi1ag poCcCHIICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPHUIIOJIOTUYECKUM, LHUTOT€HEeTHYECKUM, MOJIEKYJISIpHO-
reHeTuuecknii). OCHOBHbIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKass CUMBOJIMKA, UCTIONb3yeMasl B
CXEMax CKpEIIMBaHUN.

3aKOHOMEPHOCTH  HACJElOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [.  MeHnaenem.
MonoruOpuaHOe CKpelBanue. 3aKoH eMHO000pa3ust THOPUAOB MepBOTO mokoJyieHus. [IpaBuio
JOMMHHMPOBaHMs. 3aKOH pAacIUEIUIEHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOTO  HAcCJEIOBaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI TUTMOPHIHOTO CKpEIIMBAHMS. AHATU3UPYIOLIEe CKpEIIWBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS IS OTIPE/ICTICHUs TeHOTUIIA OCOOH.

CueruilenHoe HacienoBaHue mpusHakoB. PabGora T. Moprana mno cLelIEHHOMY
HacJeI0BaHMIO TeHOB. HapyllieHue cluerieHns TeHOB B pe3yibTaTe KPOCCUHIOBEpPA.

XpoMOCOMHas TeOpHsl HACJIECTBEHHOCTH. | eHeTHuecKkne KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEIEHUE T0Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
MIOJIOM.

N3meHunBOCTh. BUibl M”3MEHYMBOCTHU: HEHACIIEICTBEHHAs U Hacle[AcTBeHHast. Poib cpesbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
BapuanuonHsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
Ka4eCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOJU(PHUKAIIMOHHON U3MEHYMBOCTH.



HacnenctBenHas, wiy reHoTUNUYecKasi, "3MEHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 u 1onoBOM mpomecc — OCHOBA KOMOMHATMBHOM HM3MEHUMBOCTH. MyTallMOHHas
u3MeH4MBOCTh. Krnaccu¢ukanuss Myranmii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa
NPUYMHBL MyTalil. MyTtarennble GakTopbl. 3aKOH FOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHOM
n3menurBocty H. M. BaBunosa.

BuesinepHast Haca€1CTBEHHOCTh U H3MEHYUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bI T€HETHUKU YEJIOBEKA:
reHealornYeckuii, OJIM3HELUOBbIM, IMTOr€HETUYECKUH, OHMOXUMHUYECKHUM, MOJEKYISIpPHO-
reHetuyeckuid. COBpEMEHHOE OIpEeAeNICHHE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHMUE,
TEHOTUIIMPOBaHUE, B ToM uucie ¢ nomouibto III[P-ananusa. HacnenctBenHele 3abosieBaHust
4eJoBeKa: TeHHble O0oJe3HH, OOJe3HHM C HACIEACTBEHHOW MPEepacroiOkKEeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJIOBBIE KIIETKH.
[TpunHIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, TPOMUIAKTUKUA U JICUCHUS T€HETHUECKUX
Oone3Hell. MeauKo-reHeTHUecKoe KOHCYJIbTUPOBAHME. 3HAYEHHE MEAMIIMHCKOM T'€HETUKH B
NPEOTBPALICHUN U JICYEHUH TeHETUIECKUX 3a00JIeBaHUN YeTI0BEKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumocdees-
Pecosckmii, H. Y. BaBuios.

Tabmuubl u cxembl: « MOHOTHOPUHOE CKPEIIMBAHUE U €r0 IUTOrCHETHYeCKass OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHSI,
«Mero3y, «B3anmoneicTBrie ajielIbHbIX T'€HOBY, «[ €eHeTHnUecKrue KapThl pACTEHUM, JKUBOTHBIX
U yeloBeKa», «l'eHeTuka mojay, «3aKOHOMEPHOCTH HAaCJeIO0BaHUS, CLEIUIEHHOTO C IIOJIOMY,
«Kapuotunsl dYenoBeka U KHUBOTHBIX», «Buasl u3MeHunBocTn», «MoandukauoHHas
U3MEHYNBOCThY», «HacnenoBanue pesyc-¢pakropa», «l'eHeTHka rpynn KpoBu», «MyTalmoHHas
U3MEHYUBOCTbHY.

O6opynoBanue: Moxaenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HenomaHoe
JOMUHUpOBaHUEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI U
MuKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GopMbl KPbUIEB U OKPACKH Tena), repoapuit
«I"opox mOCceBHOW».

JlabopaTopHble U NpakTHYeCKUEe padoThI:

JlaGopatopHas pabota Ne 5. «/3yyeHue pe3yslbTaTOB MOHOTMOPUAHOTO U JAUTHOPUIHOTO
CKpEeLIMBaHUA y Ap030(UiIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlaGopaTtopuast pa6ota Ne 6. «3yyeHne MoauuKanMOHHON U3MEHUYNBOCTH, TTIOCTPOSHUE
BAPHALIMOHHOTO PSI/1a ¥ BAPUALIMOHHON KPUBOI».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid Yy Jpo30QHIbl Ha TOTOBBIX
MHUKpOIIpenaparax.

[TpakTrueckas padota Ne 2. «CoctaBieHUe U aHaIU3 POJAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuus Kak HayKa U Ipolecc. 3apoKICHUE CEIeKIUU U AoMecTukanusa. Yuenue H. 1.
BaBunoBa o meHTpax NPOMUCXOXKJIEHUS UM MHOrooOpasusi KyJIbTYpHBIX pacTeHuid. LleHTpsI
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOBI CENeKINU. MacCoBBI U MHAUBUAYAIBHBIN OTOOPHI B CENEKIIMH
pacTteHui u kuBOTHBIX. OlieHKa 3KcTepbhepa. BIN3KOpoACTBEHHOE CKpeIlBaHUEe — MHOPUIMHT.
Yucras smuHus. CkpemuBaHue 4YHCThIX JuHUE. [ereposuc, wnm rulOpuaHas cuia.
Hepoacteennoe ckpemuBanue — aytOpuaunr. OtnanéHHas ruOpuauzanmuss M e€ ycrexwu.
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NckycCcTBEHHBIN MyTareHe3 W MOJYyYEeHHE MOJUIUIONIIOB. JlOCTHXKEHUS CEJNEKIMU PaCTCHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pekomOunantHoit JIHK wm Tpancrennsix opranu3moB. Kierounas wumxeHepus. Kierodnsle
KyJlIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHuid. KilonupoBaHue BbICOKONPOLYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYecKHe mpobiembl. MO —
TeHETHYECKU MOIU(DUIIMPOBAHHEBIE OPTaHU3MBI.

JleMoHCTpamuu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. 1iBaHoB.

Tabmumel U cxembl: Kapra «l[eHTpBI TPOMCXOXKIECHUS W MHOTOOOpa3usi KyJIbTYpPHBIX
pacteHuii», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Pabotel akamemmka M. @. WBanoBay, «llomummonaus», «OOBEKTHI
ouorexHonorun», «Kinerounole KylnbTypbl U KIOHUpOBaHUE», «KOHCTpyupoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBaHue: MYJSKH TUIOAOB W KOPHEIUIOAOB JUKHUX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repbapuii «CenbCKOX035IICTBEHHbIE PACTECHUS.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Okckypcusi «OCHOBHBIE METOJIbI U JIOCTHMIXKEHHUS CEJICKIUHU PACTCHHH W JKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIM y4acTOK, B TEIUIMYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KUIIACC

Tema 1. DBo/rOHOHHAS OHOJIOTHS.

[TpennocbuIKu BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUU. OBOJIOLMOHHAS TEOpUS U €€
MecTO B OMoJI0ruu. BiMsHue 3BONMIOLIMOHHOM TEOpHH Ha pa3BUTHE OUOJIOTHHU U IPYTHUX HayK.

CBuzerenbcTBa 3BomonuH. [laneoHToornyeckue: MOCIEA0BaTENbHOCTh MOSBICHUS
BUJIOB B MAJICOHTOJIOTMYECKON JieTonucH, nepexoansie ¢popMel. buoreorpaguueckue: cxoacTBo
U paznuuue GpayH u Gop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iMyusl 3MOPHOHOB PA3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTUYHbIC, PYIMMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. IlpeanocbuikM BO3HMKHOBEHMSI JapBHHU3MA.
JBuokyiye Ccuwibl ABOMIONMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpuU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNesl€HHas HW3MEHYMBOCTb, OOpbhOa 3a CyIIecTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas Teopus sBoonun (CTI) u e€ 0OCHOBHBIE TIOJIOKEHHUS.

Muxkpososmtonus. [Tomynsius Kak equHUIA BU1a U 3BOJTIOIUH.

JBuxymire cuiibl (akTopbl) 3BOJIOLUUU BHJIOB B Mpupoje. MyTalMoHHbIN mpolecc u
KOMOWHATUBHAs HM3MEHYMBOCTh. [lomynsiuoHHble BONHBI W Jpeld reHoB. M3zomsauus u
MUTpanus.

EctecTBeHHbIII 0TOOp — Hampamistomuii gaxtop 3BojouUd. POPMBI €CTECTBEHHOIO
otbopa.

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3Bosonuu. [IpumMepsr npucnocodaeHunit
y OpraHu3MoB. ApoMop( 036l U UIMOA AT TAIIIH.



Bun wu BumooOpaszoBanme. Kputepunm Buma. OcHOBHBIE (GOpMBI BHI000pa30BaHUS:
reorpapuueckoe, IKOJIOTHIECKOE.

MaxkposBomrorus. PopMbl 3BONIOLUH: (puIeTUYEeCKas, JAWBEPreHTHAs, KOHBEPTEHTHAs,
napasuienpHasi. HeoOpaTuMOCTh 3BOMIOIHH.

[IpoucxoxaeHne  OT  HECHEUHUAIM3UPOBAHHBIX  IPEJIKOB. [Iporpeccupyromas
crenuanusanys. AganTuBHas paauanus.

JdemoHcTpaumuu:

IToptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exkens, @. Mroiep, A. H. CeBepiios.

Tabmuubt u cxembl: «Pa3BuTue OpraHMdeckoro wmupa Ha 3emiey», «3apoabliu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «@DopMbl OOprOBI 32 CYyIIECTBOBAHHEY,
«EctectBennbiii  otb0op», «MHOroo0Opasue copToB pacTeHuit», «MHoroodpasue Mmopos
JKUBOTHBIX», «[lonmynsumy, «MyTanuoHHas U3MEHUYUBOCTbBY, «ApoMOp(O3bD»,
«Mmunoanantanun», «OO0mas aereHepanus», «/Bmwxkymme cuibl sBoonuny, «Kapra-cxema
mapmipyra myremectBus Y. Jlapsunay, «boppba 3a cymectBoBanue», «lIpucmocobieHHOCTh
opranu3MoBy, «I'eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUO00Pa30BAHUEY.

O6opynoBaHue: KOJJISKIUS HACEKOMBIX C Pa3UYHBIMU THIIAMH OKPACKH, HAOOP TUIO0B U
ceMsiH, Kosuiekius «[IpuMepsl 3alUTHBIX TPUCTIOCOOJICHUH Y )KUBOTHBIX», MOJIeib «OCHOBHBIE
HaIpaBJIEHUS 3BOJIOLUNY, 00bEMHAs MoJieNb «CTpOeHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaduyeckas kapra wMupa, Kouekuus «@DopMbl COXPAaHHOCTH HMCKOIAaEeMBbIX
JKUBOTHBIX U PACTEHMI», MoJenb anmunkauusa «llepekpéct xpoMocom», BiIaXHbIE Mpenaparsbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MHUKporpenapar «JIpozodumay (HOpMa,
MyTali# (GOPMBI KPBIJILEB U OKPACKHU TETa).

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaboparopHas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIO».

JlaGopaTopnast pabora Ne 2. «OmmcaHue TPHUCTOCOOJICHHOCTH OpraHu3dmMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JloHayuyHble TpeACTABICHUS O 3apOXKICHUM KW3HU. HayuHble runore3sl BOZHUKHOBEHUS
KU3HU Ha 3emJyie: abuoreHe3 M TaHCIepMHUs. XHUMHUYECKas BOJIONUS. AOHOTEHHBIN CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYEeCKHX. OKCIEPUMEHTAIBHOE  MOJATBEPXKJIECHUE
XUMHUYECKON sBoMoIMKM. HauanpHble sTanel Ouonorunyeckoil sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBoIIOLIMSL. DOPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButme »xu3Hm Ha 3emsie 1o dpam u nepuonaMm. Karapxeil. ApxeWckas H
npoTtepo3oiickas dpbl. llameo3oiickas spa u €€ MNepHOAbl: KEMOPHIMCKHH, OpPIOBUKCKHIA,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3o30iickast 5pa 1 €€ MepruoIbl: TPHACOBBIN, IOPCKHI, MEITOBO.

Kaiino3zolickas 3pa 1 €€ nmepro/ibl: MajJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KIMMara M TreoJIOTMYeCKUX MporeccoB. OCHOBHBIE 3Tambl 3BOJIIOLUU
pPacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl U KUBOTHBIX. [losiBIeHwme,
paciBeT U BBIMUPaHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema opraHMYECKOro Mupa Kak oTpa’keHue 3BoJfoluU. OCHOBHBIE CHCTEMAaTUYECKUE
CPYIIIBI OPTraHU3MOB.



OBOJIONMST 4YEJIOBEKAa. AHTpPOINOJOrMsl KaK Hayka. Pa3BuThe TMpencTaBiIeHUA O
MPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: antponorene3a. Cxo/ICTBa M pa3Indus YeJioBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YEIIOBEKA.

JBuwxymue cunbl  ((pakTopsl) aHTpomorenesa. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpYZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOIMHM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIbI,
UYenoek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOMAeMbIX OCTAaTKOB, BpeMsl CYILECTBOBaHUS, 00JIACTh pacHpOCTpaHeHUsi, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckue packl. OCHOBHBIE OOJbBINNME pachl: €BpOTECOUHAs (eBpa3HiicKasi), HETpoO-
aBcTpajioujiHas  (9KBaTOpUAIbHAsA), MOHTOJOMJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPUCIIOCOOJICHHOCTH TPEACTaBUTENeH YelOBEYECKMX pac K YCIOBUSAM CYIIECTBOBAHUSI.
EnuncTBo uenoBevyeckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[Hoptpetsr: @. Penn, JI. ITacrep, A. . Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBun.

Tabmuie! u cxembl: «Bo3nukHoBeHne ColHEUHOHN cucTeMbly, «Pa3BuTHe OpraHN4ecKoro
mupa», «PacturenbHas kierka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cuCTeMa OpraHU4YecKoro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAXOJI0K
MIPEKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeilmue moam», «/IpeBHue moan», «llepBbie
COBPEMEHHBIC JIF0INY», «UeI0BeYeCKHre pachiy.

O6GopynoBanue: wmymnsixku  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKUA WM M300pakKeHHs KaMEHHBIX OpYyIui
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOMIMEphl, pyOuia, ckpebdia), TeoXpoHOoJIorudeckasl Tabnuia,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

[TpakTueckas padota Ne 1. «M3ydeHrne MCKOMAeMbIX OCTATKOB PACTEHHMM W )KMBOTHBIX B
KOJUICKLUAX».

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeIUeCKU My3eil).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

OKOJIOTMSl KakK Hayka. 3aJadyd M pas3jiesibl 3KOJOTMH. MeToAbl 3KOJIOTHYECKUX
UCCIJIEIOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpensl  oOWTaHMS ~ OpPraHU3MOB:  BOJAHAs,  HA3€MHO-BO3JAYIIHAs,  IMOYBEHHAs,
BHYTPHUOpPraHU3MEHHas!.

Oxkonorudeckue ¢akrtopbl. Knaccudukarus skonormueckux (akTopoB: abUOTHUECKHE,
OMOTHYECKHUE M aHTPOTIOTEHHBIE. J[eliCTBHE KOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlGuotnueckue  (QakTophpl:  CBET, TEMIleparypa, BIaXHOCTb. DoTomepuoausMm.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (akTOpoB. brongornveckre puTMBbl.

buotnueckne dakropel. Buapl OMOTHYECKHMX  B3aUMOJCWCTBUN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO03 U ero ¢gopmel. [lapazutusm, Koomnepamus, MyTyaau3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HeHTpaau3sM. 3HaueHue OUOTUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTepUCTUKU momyisinuu. (OCHOBHBIE TMOKa3aTeNu MOMYJIALNU:
YHUCICHHOCTh, IUIOTHOCTh, POXAA€MOCTh, CMEpPTHOCTb, NPHUPOCT, Murpanus. JluHamuka
YHUCICHHOCTHU TOMYJISIAU U €€ PETYIISIIIHA.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuupl u cxemsl: kapta «I[Ipupogusie 30ub1 3emuany, «Cpensl 0OUTaHHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH MOMYJISALUU
uHpy3opuun-Tydenbkny», «llumepbie nemnm».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 PAa3HBIX MECT
oOUTAHUSY.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYyCa.

[TpakTrueckas padota Ne 2. «[ToacuéTr MIOTHOCTH MOMYNIALUNA Pa3HBIX BUAOB PACTEHUN».

Tema 4. CooO1ecTBa U IKOJI0THYECKHE CHCTEMbI.

CoobmectBo  opranuzmMoB —  OuomneHo3. CTpykTypsl — OuoleHo3a:  BHJOBafd,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBasi). Bunbl-nomunantel. CBs3u B OHMOLIEHO3E.

Dkonorudeckue cucreMbl (dkocuctemsbl). [lonstre 00 3KocucTeMe W OHMOTEOIEHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTBI AIKOCHUCTEMBI: MPOAYIECHTBI, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopor BemecTB M TOTOK SHEPruM B dKocucreme. Tpoduueckue (MHIEBBIE) ypOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTedM SKOCUCTEMBI: Ouomacca,
OPOAYKIHSI. DKOJOTHYECKHE MUPAMUAbL: TMPOAYKIMU, YUCICHHOCTH, Ouomacchl. CBoMCTBa
HKOCUCTEM: YCTOMYMBOCTh, CAMOpPETYJIALud, pa3BuTue. Cykueccus.

[IpuponHbie 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpONOreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KocUCTeMBl. buosnoruueckoe u
X035CTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (akTop ycrouuBoCTH dKocucTeM. CoxpaHeHHe OMOJIOrHYeCKOro
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6muocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Kupoe BemectBo U ero ¢QyHkuu. OcoOEHHOCTH Ouoc(epbl Kak INI0O0ATBHON 3KOCHCTEMBI.
Junamuueckoe paBHOBecHe U oOpaTHas CBs3b B Ouocdepe.

KpyroBopotsl BemecTB M OHOreOXMMHMYECKHE LHMKIBI 3JI€MEHTOB (YyIJIepoAa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTEHHBIE U3MeHEeHUs B Ouochepe. ['modanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBaHue MPUPOJBI U yenoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3Hst KaKk OCHOBA
ycroifunBoctd Onochepsl. OCHOBA PallMOHATIBHOIO YIPABICHUS MPUPOIHBIMU PECYpCaMH U MX
UCIOJIb30BaHue. JlocTrkeHus: OMONIOruy U OXpaHa MPUPO/IBIL.

JdemoHcTpaumnu:

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

Tabmuupl u cxemsl: «llumessie nenu», «buorneHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmectBa», «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenoBex»,
«JKocucTeMa IMMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMa XBOWHOro Jecay, «buoreHos
BOJOEMay», «ArponeHo3», «lIpuMepHble aHTPONOreHHbIE BO3ACUCTBUS Ha MPUPOAYY,
«BaxHelmme UCTOYHMKU 3arpsi3HEHMUS BO3JyXa U IPYHTOBBIX BOI», «lloyBa — BakHeHInas
cocTapisitomnas 6uocdepnn», «DakTophl Aerpaganu nouBy, «IlapHuKoBeIi 3G dexTy, «DakTopb
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PaaMoOaKTUBHOTO 3arps3HeHUs1 Onocdepn», «O0mas cTtpykTypa ouochepsn», «Pactpocrpanenue
XKHU3HU B Omocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B Ouocheper,
«KpyroBopoT a3ora B mpupoae».

Ob6opynoBaHue: MO/JIeJIb-aNIINKALHS] «Tunuunsle OMOILIEHO3bD», rep6apuii
«PactutensHble  coobuiecTBa»,  koiuiekuuu — «buonenos», «Bpeaurenn — BakHeHImmx
CENIbCKOXO3SHCTBEHHBIX ~KYIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUl ¥  KHUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpynIaM ogHoro Buaa, Kpacnas kaura Poccuiickon
Denepanun, N300pakeHNsI OXpaHIEMbIX BUI0B PaCTEHUI U KUBOTHBIX.
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I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIETI'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIuMBarOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00y4aroIMMUCS IPOrpaMM CpefHero ooiero o0pa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pEe3yJbTaTOB OCBOCHMS INpeaMera «buoyorus» BbLIEIEHBI
CIICYIOIME COCTABIIAIOIINE: OCO3HAHHE OOYYAIOIMIMMHCS  POCCHMCKOW  IpayKIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACIIEHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULUNA Pa3BUTUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJACTBOBATHCS B
cBOCH JACATCIIbHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpuCymumMu CHUCTEMC
OMOJIOTHYECKOT0 00pa30BaHWs, HaJMYMe SKOJOTMYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTHU
CTaBUTH LIEJIU U CTPOUTD KU3HEHHBIC TIJIaHBL.

JImuaocTHBIC pE3yiabTaTbl OCBOCHUA IMPEAMCTA «bnonorus JOCTUI'alOTCA B CIAUHCTBC
y‘Ie6HOﬁ M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCITMUTAaHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHeﬁ Mno3uuuu JTMYHOCTH, IMMAaTpUOTU3MaA,
YBaXXEHMSI K 3aKOHY M IIPABOMOPSIKY, YEIOBEKY TPyJAa U CTaplIEMy ITOKOJECHHUIO, B3aMMHOIO
YBaXEHUs, OEpEeKHOTO  OTHOIIEHHUS K  KyJAbTypHOMY  HACIEOUI0O U  TPaJUIUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaoCTHBIC PE3YyIbTAaTbl OCBOCHUS yqe6H0ro npeamMera «buomorus AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXACHU, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
PACIIUPCHUEC KU3HCHHOI'O OIIbITa W ONbITa ACATCIBHOCTU B MPOLCCCC p€ajiu3allii OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCHHUTATEIBHOMN ACATCIIbHOCTHU, B TOM YHUCJIC B YaCTH:

1) rpa:knaHcKoOro BOCHUTAHUS:

Cc(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYIHMOHHBIX IIpaB U 065133HHOCTGI\/'I, YBAXCHHUEC 3aKOHa H
MPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOUN TBOPUECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPHUMEHTOB;

CIIOCOOHOCTh  OTPEENSITh COOCTBEHHYIO TIO3UIIMI0O TIO OTHOIICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUYUTHIBAaTh B CBOMX JCWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMU U COLUATBHBIM
MOJI0KEHUEM;

11



TOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBHINIOJHEHHS Y4EOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 33Jlay, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB NP OOCYXJICHUU CIIOPHBIX BOMPOCOB OMOJIOTUIECKOTO COJICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOM 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKOM IPAKIAHCKONW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoIMHON, TrOpAoOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOLLJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HACIEAMI0 M NaMATHUKaM MPUPOIBI,
JIocTkeHusiM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHOJ0TUY, TOHUMAaHU 3HAY€HUs1 OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B dKU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>KeHUIO U 3auuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE JYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c¢(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

OTBETCTBEHHOE OTHOIICHHME K CBOMM POIMUTENSIM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HH B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUasi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHHUE SMOIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocnUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLMOHAIBLHOIO 0JIArONOJIYYMS:

MOHMMAaHNE U peann3alys 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
peryispHas ¢u3MYEecKas aKTUBHOCTH), OEPEKHOTrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHWE TOCJEICTBHN M HEMPHUATHS BPEIHBIX MPUBBIYCK (YIOTPEOJICHHS aJKOTOJIS,
HAapKOTUKOB, KYpEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBa, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMATIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENIBHO  BBHIMOJHATH — TaKyHO
JIeATETbHOCTb;
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UHTEpEC K pa3inuyHbIM chepam mpodeccuoHaNbHON AESITeTbHOCTH, YMEHHE COBEpILIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaan30BhIBaTh COOCTBEHHbIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
JKU3HU;

7) IKOJI0OrH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK UCTOUYHUKY KH3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJIbTYphl: MPHOOPETEHHE OMNbITAa IUIAHUPOBAHUS
MIOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUI JJIs1 OKPYXKAIOLIEH CpeIbl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPOOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMH 3HAHHS U yMEHUS
IpU pelIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOIIOIEHUE
MpaBUJI MOBEACHMS B MPHUPOJIEC, HANPABICHHBIX Ha COXPAHEHHE PABHOBECHUSI B SKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE JEHCTBUI, NPUHOCSIIMX BpEI OKpY’Kalolled MPUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HYKOJIOTMYECKUE MOCIEACTBUS IPEIIPUHUMACMbIX
JIEMCTBUM U MPEJOTBPALLATh UX;

HaJIMYUE Pa3BUTOIO HKOJOTHYECKOTO MBIIIEHUS, SKOJOTHYECKOM KYJIbTYphl, OIbITA
JESTEIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHONW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAaCTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJOTHUECKOW HAIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW TMPAaKTUKHU, OCHOBAHHOTO Ha JAMaliore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEpLIECHCTBOBAHUE S3bIKOBOI M UNTATENIbCKON KYJIBTYpPbI KaKk CPEICTBA B3aUMOJICHCTBUS
MEXY JIOJIbMU U TIO3HAHUS MUDA,

MOHMMaHUEe crenupuKu OUONIOTHM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIoHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUU 1IETIOCTHOTO MPEACTaBICHHS 00 OKpYKaroIeM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M OO0IlecTBa, B MO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpPaHEHUsl IPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTHH JJII COBPEMEHHOW IMBUIM3AIMU: 00ECTICUSHHS
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3aHUE TEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BbIXOAA U3 II100aIbHBIX
HKOJIOTMYECKUX MPOOJieM U oOecrieueHus nepexoia K yCTOHUMBOMY Pa3BUTHUIO, PallMOHATBHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HHU;

3aMHTEPECOBAHHOCTH B MOJyUYEHUU OMOJOTHYECKHX 3HAHUU B IIEJNSX TOBBIIMICHUS 00IIeH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DHYHKIIMOHATBHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoi Mpu U3y4eHUr OHOJIOTHH;

MOHUMaHUE CYIIHOCTH METOJOB MO3HAHUS, MCHOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4YaeMble 3HAHUS IS aHain3a WU OOBSICHEHHS SBICHUN
OKpY’KAloIIero MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHUH, yMEHHE JelaTh O0OOCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (D)AKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCTOJIh30BaTh OHMOJOTHYECKHE 3HAHWS JJs PElIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIMSIX;
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OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYILIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUIO M CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHWOJOTMM B COOTBETCTBHH C >KW3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3ysibTaTbl OCBOEHHUS yueOHOro mpeamera «buosorusy BKIIOUYAKOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAIOIUXCA  MEXAUCLUUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U cnenu(uKy METOJ0B MO3HAHMS, HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHS,
SBJICHHE, IpOILlecC, CHCTeMa, HAayuyHbId (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/eHUe, U3MEpEHUe, HKCIEPUMEHT M JPYTUX), YHUBEpCaJIbHbIE
yueOHble JeHCTBUS (I03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYIATUBHBIE), 0OecreunBaoOIIne
¢dopmupoBanre (YHKIMOHAIBFHOW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH OO0YYaroIluXcs,
CHOCOOHOCTh oOyyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJbHble y4yeOHble JEHCTBUS B I103HABaTEIbHOM W
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysibTaThl OCBOEHHUS IPOrpaMMbl CPEIHEro oouiero odpa3oBaHUs
JIOJKHBI OTPakaTh:

OBJajileHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH M03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbI€E JJOrHUECKHE AeHCTBHUA:

CaMOCTOSITENIbHO (POpPMYIMpPOBaTh M aKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IpPHU OCBOCHUU 3HAaHUM NPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukaiuu, 000OIIEHUs1), PacKpbIBaTh CMBICI OHMOJIOTMYECKUX
MOHATUH (BBIIEIATH UX XapaKTEPHbIE PU3HAKH, YCTAHABINBATDH CBA3H C JPYTUMHU MOHATHIMM );

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIEISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKUE MOHSATHUSI JUIsl OObACHEHUs (AKTOB U SIBICHUN KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHBIE, JEIyKTHBHbIE, IO aHAJOTHH),
BBISABIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PacCMATPUBAEMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3EeH U
OTHOILIEHUH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaKXKe MPOTUBOPEUMH Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH PELICHUs TPOOJIEMbI C YUETOM aHAlIM3a UMEIOIINXCS MaTepHaIbHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJBTATOB LEJSM,
OLICHMBATh PUCKH MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHHUPOBAaTh M BBINOJHATH pPadOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYalbHOIO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE NP PEILICHUH KU3HEHHBIX MPOOIIEM.
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2) 0a30BLIE HCCIeI0BaTeNLCKHE JelicTBHS:

BJIa/IETh HABBIKAMM y4€OHO-UCCIIEOBATEIbCKON U MPOEKTHOW AEATEIbHOCTH, HaBbIKAMU
paspernieHus: nmpoodieM, ClOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelleHus MPaKTUYECKHX 3aa4, IPUMEHEHUIO Pa3INYHbIX METOJIOB IMO3HAHUS;

UCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEpIpEeTaln, NMPeoOpa30BaHUI0O U MPUMEHEHHIO B YYEOHBIX CHUTYallUiX, B TOM YHUCIE TpPU
CO3JIaHUH Y4EOHBIX M COIMATIBHBIX POCKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH, KIOYEBbIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 337aud B OOpa30BaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady, BbIABUIaTh
rUnore’y e€ pelieHusl, HaxOIuUTh apryMEHTHl MMl JO0Ka3aTelIbCTBa CBOUX YTBEPXKICHHIA,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

QHAIM3UPOBATh IOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISATh LEJICHAIIPABICHHBIM MOUCK NEpPEeHOoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TMEpPEHOCUTh 3HAHWS B  [O3HABATEJIbHYI0O U  MPaKTUYECKyl0  oOyactu
KU3ZHEJEATENIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX o01acTel;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHMHAJIbHBIE MOJXOAbI U PELICHMs, CTaBUTh
npoOJIeMbl U 33aJa4uu, JIOMyCKaroIlue aJbTepHATUBHbIE PELICHHUS.

3) pabora ¢ nHpopmManmeii:

OpUEHTUPOBATLCSA B PA3IMYHBIX MCTOYHMKAX HMH(OpManuu (TEeKCcTe yueOHOro mocoOus,
HAyYHO-MIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsIX U CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pa3lIWYHBIX BHJIOB U (opM
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampockl W NPUMEHSATH pa3IUYHbIE METOAbl MpPHU IOUCKE U OTOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOIMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (QOpMYy MpeACTaBICHUS OHOJIOrHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpamMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

UCMOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpeACTBAa IMpH paboTe ¢ OHOIOTHYECKOM
uHpopManreil: TPUMEHITh XUMHUYECKHe, (PU3NYEeCKHe U MaTeMaTW4eCKHe 3HAKH M CHMBOJIBL,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJAJ€Th HABBIKAMU PACHO3HABAHUS M 3alMThl WHGpOpMaNMU, HHOOPMAIIMOHHON
0€3011aCHOCTH JIMYHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH 1€l CTBUSIMMU:

1) o01menue:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BcexX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKJaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
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CY)XKJICHHsSI OTHOCHUTENIbHO BBINIOJHEHUS MpelaraéMoy 3aJadyd, Y4YUThIBaTb MHTEPEChl U
COIIACOBAHHOCTH MO3ULIUHI APYTUX YYaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOalbHBIC CpEICTBA OOLICHHS, TMOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, NMPEANOCHIIOK BOZHUKHOBEHUSI KOH(JIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(IUKTHI U
BECTHU [1EPETOBOPBHI;

BJIAJCTh PA3TUYHBIMU CIIOCOOAMHU OOIIEHHS M B3aWMOJICHCTBHSA, MOHHUMATh HaMEpPEHUS
JPYruX JIOACH, MPOSIBIATh YBAXHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
bopMyIUpOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOYKY 3pEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAS [1eATEeJIbHOCTh:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThHI IpU
pelieHur OMOJIOTHYecKOol MpobieMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOJEUCTBYS IPU pELICHUH Y4eOHO! 3a/1auH;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4jeHa KOJIEKTUBA;

MPUHUMATh LEJIU COBMECTHOH JESITENbHOCTH, OpPraHW30BBIBATH M KOOPAUMHUPOBATh
JIEUCTBUA 1O €€ INOCTHUKEHUIO: COCTAaBIATH IUIAH JACHUCTBHUM, PACHpEleNATh POJH C Yy4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKIaTh pe3yJbTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJAOTO YYaCTHHKA KOMaHbl B OOLIUI pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATETMYECKOE IIOBEJIEHHWE B PA3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryITHBHBIMH 1eHCTBUSIMU:

1) camoopranusanus:

UCIMOJIb30BaTh OHOJOrMYECKHe 3HAHUS Ui BBIABICHHMS NpoOJeM U HUX pELIeHHus B
KU3HEHHBIX M YUE€OHBIX CUTYalHsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1IEI€BbIE U CMBICIOBbIE YCTAHOBKH B CBOMX
JIEUCTBUAX M IMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKpPYXKarOIINX;

CaMOCTOSITENIbHO OCYILECTBJIATh TO3HABATENIbHYIO JESTEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3a7aud B O0Opa30BATEIIBHOW JEATCITLHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTABJIATH IUJIAH PelIeHUs MpoOIeMbl ¢ Y4ETOM HMMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEANOUTCHUH;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELLICHHE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

Croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM APYAULIMU B Pa3HBIX 00JIaCTsIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) caMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;
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BJIAJICTh HaBBIKAMU I103HABATEIbHON pedUIEeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKCHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

NpPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaBO JPYTUX Ha OLIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMU APYrOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT crieruduueckue st yaeOHoro npeamera «buosorus» HaydHble 3HAHHUS, YMEHHS U
CrocoObl JEMCTBUI 1O OCBOECHHIO, HMHTEpPHOPETAMUd U MPeoOpa3OBaHUIO 3HAHUM, BHJbI
JeSITeIbHOCTH 1O MOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHBbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosoruei. B
IIporpaMMe IpeaMETHbIE PE3YIbTaThl IPEACTABICHBI 10 TOaM 00yUYEeHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHUsI yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M POJU OMOJOrMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs pelIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKHX TEPMHHOB M MOHSTUMN: )KU3Hb, KIIETKa,
opranus3M, Mera0osmu3M (OOMEH BEIIECTB U  MPEBpallleHHEe JHEPTUH), TOMEeoCTa3
(camoperynsuusi), YpOBHEBas OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHHUE
(penpoyKius), HaCIeICTBEHHOCTh, UI3MEHYMBOCTh, POCT U PA3BUTHUE;

yMEHHUE u3jiaraTb OHOJOTMYECKHEe TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEeHTpajbHas JorMa MOJeKyJIspHoW Ouonorum), 3akoHbel (I. Menpens, T. Moprana, H. H.
BasuiioBa) u yueHus (o LeHTpax MHOT0OOpa3us U MPOUCXOKIACHUSI KyIbTYpHBIX pacTteHuilt H. U.
BaBuiosa), onpenensts rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHUE Ba/eTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHWE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUN, OpraHU3aluss U TMPOBEACHHE OHUOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISIBICHHWE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJYUYEHHBIX PE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBO/IbI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYHIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapHuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOLECCOB: 0OMEHa BEIECTB U
NPEBpaIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHHS, PA3MHOXKEHUSI, NHIAUBUAYAIBHOIO Pa3BUTHUSA
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSATH MOJYYCHHbIE 3HAHUS I 00BSCHEHUS OMOJIOTMYECKHUX IPOLIECCOB U
SIBIICHUH, 1711 IPUHATHS IPAKTUYECKUX PEIICHUI B TTOBCETHEBHOM KU3HHU C IENIbIO O0ECTICUeHUs
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0€30MacHOCTH CBOErO 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJIEH, COOJIIOIEHUS HOpPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXAaloIlell NPUPOAHON cpene, MOHMMAaHUWE HEOOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH U PaliOHAIBLHOTO
MPUPOIONOIB30BaAHUS;

YMEHHME pelllaTh »JJIEMEHTapHbIe TE€HETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEIIMBaHKE, CLEIUICHHOE HACIIe0BaHUE, COCTABIATh CXEMbl MOHOTHOPHIHOTO CKPEIUBAHHS
JUIsl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHBIE M MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ ydeOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

yYMEHUE KPUTHUYECKH OILICHWBAaTh M WHTEPHPETHPOBATh HH(POpPMALUIO OHOJIOTHUYECKOTO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOM MH(OpMaLNU, HAYYHO-TIONYJSPHbIE MaTEePHUalibl), ITUHUECKHUE ACTIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IIMCbMEHHBIE M YCTHBIE COOOIIEHMs, 00001ast
Ouonornyeckyro HMHGPOPMANMI0O W3 HECKOJIBKHX HWCTOYHHMKOB, TPAMOTHO HCIOJIB30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUsS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe W POJIM OWOJIOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Oouonornu, PyHKIIMOHAIBHOM TPaMOTHOCTH YEIIOBEKA JUISI PEIICHHS )KU3HEHHBIX 33/1a4;

YMEHHUE PAaCKPBIBATh CO/ICP)KaHUEe OMOJIOTHUECKUX TEPMUHOB U MOHATHI: B, TIOMYJISIIIHS,
reHO(OH], HBOJIOLMS, JABIKYIIUME CHIIbl ((aKTOpbl) SBOJIIOLUHU, MPHUCIIOCOOIEHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHME, JSKOJIOTHYECKHE (PAKTOPBI, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYLICHTHI, LIETIH MMUTaHUs, SKOJIOrHYecKas nupamuaa, ouoreoneHos, ouocdepa;

yMEHHME Hu3araTb Owuosnoruueckue Tteopuu (3BomounoHHass Tteopuss Y. JlapsuHna,
CHUHTETHYECKasi TEOPHs IBOJIIOIIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiieBoro cxojactsa K. M.
bapa, uepenoBanus ri1aBHBIX HampaBieHU u myted sBomronuu A. H. CeBeprioBa, yueHHs O
ouocdepe B. . Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CUCTEMaM;

YMEHHE BJa/IeTh METOJAaMH HAay4yHOTO IMO3HAaHUS B OMOJIOTMU: HAONIOJAEHHWE M ONHMCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alus M IMpoBeJeHHEe OUOJOTHYECKOro
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYUYEHHBIX PE3YyJIbTAaTOB, HCIIOJb30BAaHHBIX HAYYHBIX TTOHSTHIA,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BHIBOJIBI HA OCHOBAHHUH MOJTyYSHHBIX PE3YIIbTaTOB;

YMEHHUE BBIIENATH CYIIECTBEHHBIE MPU3HAKH CTPOCHUSI OMOJOTHUECKUX OOBEKTOB: BUJIOB,
HOMYJSAUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OIEHO30B U HIKOCUCTEM,
OCOOEHHOCTH  IPOIECCOB:  HACJIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTHMYECKUX (PaKTOPOB Ha
OpraHu3MBl, IEPEHOCa BEIIECTB U MMOTOKA SHEPIHU B HIKOCUCTEMAX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

yYMEHHUE TPUMEHSTH TOJTyYCHHBIC 3HAHUS U OOBSCHEHUs OMOJOTHUYECKUX IPOIECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOMN KU3HHU C 1I€IIbI0 00eCTIeYeHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIOJIEH, COOMIONEHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpY)KalOIIeW MNPUPOAHON cpele, MOHHMaHue HEOoOXOIUMOCTU
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HCTIONTb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PaLMOHAIBHOTO
HPUPOJIOTIONIL30BAHMS,

YMEHHE peIIaTh 3JIEMCHTapHbIC OMOJOTMYECKUE 3aJayH, COCTABJISATH CXEMbI IMEpeHOoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTAHuU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NpaKTUYecKue paboThl, COOMIOAATh MpaBUiIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH WH(POPMAIHMIO OHOJIOTHYECKOTO
COZIEPKaHMs, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 Pa3JIMUYHBIX HCTOYHUKOB (CpeacTBa
MaccoBOi WH(OpMAIMK, HAYYHO-NOMYJSIPHBIE MaTepHalbl), paccMaTpuBaTh TIJIOOATBHbBIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMUPOBATH IO OTHOLICHUIO K HUM COOCTBEHHYIO
HIO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHCBMEHHBICE M YCTHBIE COOOLIeHUs, 00001mas
Ouonornyeckyro HMH(GOPMALUI0 M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosanyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne /o Kontpoabnbsie IlpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
! buonorus Kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI U KX OpraHu3aIus 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢292
3 XUMUYECKUN COCTaB U CTPOCHHUE KIIETKU 8 1 bubmroreia LIOK
https://m.edsoo.ru/7f41¢292
4 JKuzHenesTeIbHOCTh KICTKH 6 buomiorexa IOK
https://m.edsoo.ru/7f41¢292
5 PazMHOkeHUE 1 MTHANBUAYATbHOE pa3BUTHE 5 | bubnuoreka [IOK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HaciaencTBeHHOCTh M U3MEHUYHUBOCTD 3 15 bu6nmorexa LIOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTHUH https://m.edsoo.ru/7f41¢292
g [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs | bubnunorexa LIOK
3HAHUI https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
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11 KJIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
No 11/ HanMeHoBaHMe pa3jeioB U TeM T T O I S—— (uudpossbie)
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 DBOJIIOLIMOHHAS OHOJIOTHUS 9 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
’ Bo3HuKHOBEHWE U pa3BUTHUE KU3HU HA 9 0.5 bubnnorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpyKaroias cpeaa 5 1 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo01iecTBa 1 SKOJIOTHYECKHE CHCTESMBI 9 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
5 [ToBTOpenue, 06061IeHNE, ) bubnunorexa LIOK
cucTeMaTHu3alys 3HaHuH https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kouun4yecTBo yacos JJleKTPpOHHBbIE HU(PPOBHIE
Ne i/ Tema YpoKka KO]—[TpOJ][,]—[])]e HpaKTuquKHe OﬁpaSOBaTe.}Ibele
Beero padoThI padoThI pecypcbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto/1bl TO3HAHUS KUBOW TPUPOIBI.

) [IpakTnueckas padora Ne 1 «/cnons3oBanue | 0.5 bubnnorexa [HOK
Pa3IMYHBIX METOAOB IPU U3YyYEHUU https://m.edsoo.ru/863e6122
OMOJIOTMYECKHX O0OBEKTOBY

3 buonornueckue cucTeMsl, MPOLECCH U UX | bubnnorexa [HOK
H3y4YeHue https://m.edsoo.ru/863e6564

4 XHUMHYECKUM COCTaB KJIETKU. Boma u | bu6mmoreka [JOK
MHUHEpaIbHBIE COIU https://m.edsoo.ru/863e674¢

5 benxu. Coctas u cTpoeHue 0enkoB 1 bubmmorexa HOK

https://m.edsoo.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
katanuzaTopsl. JJaboparopnas pabora Ne 1
6 «M3ydeHne KaTaTuTHYECKON aKTUBHOCTH 1 0.5 Bubmiorexa LIOK
https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTasa3bl)»
bu6mmorexa [IOK
! YraeBozet. Jlumm et 1 https://m.eds00.ru/863¢6870
8 Hyxneunosbie kucinorsl. AT® 1 Bubmiorexa LIOK

https://m.edsoo.ru/863e6d5c
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I/ICTOpI/IH N MCTOABI U3YUYCHUSA KIICTKH.

bu6mmoreka [IOK

? Knerounas teopust https://m.edsoo.ru/863e6e88
10 Knerka kak 1emocTHas XuBasi CHCTEMa
CrpoeHue 3yKapuoTHYECKON KIIETKH.
Jlaboparopuas pabota Ne 2 «3yuenue bubnmoreka [JOK
11 CTPOEHMSI KJIIETOK PACTEHUH, )KUBOTHBIX, 0.5 https://m.edsoo.ru/863e6ff0
rpu0OOB 1 OaKTEepUH 1O MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpEIapaTax U UX OMHCAHHUE)
bu6mmoreka [IOK
12 OOMeH BelIeCTB UK METa00IU3M https://m.edsoo.ru/863e766¢
13 ®doTtocuHTe3. XEMOCHHTE3 Bubmmorexa LOK
https://m.edsoo.ru/863e7c98
14 DHepreTu4eckii o0OMeH bubmorexa IOK
https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KJICTKH. JIeneHne KIeTKH.
Murtos. JlabopaTopHnas padota Ne 3
15 <<Ha6J'IIOJ1€HI/II; MHIT)osa 1]3p KJIETKaX KOHYUKA 0.5 bubmorexa [TOK
https://m.edsoo.ru/863e7dc4
KOpeIlIKa JyKa Ha TOTOBBIX
MUKpOTpernaparax»»
16 buocunTtes 6enka. Peakuys MaTpuuHOro bubnnoreka [JOK
CHHTE3a https://m.edsoo.ru/863e796e
bubmuorexa [JOK
17 Tpancmumt — brocuntes benka https://m.edsoo.ru/863e796e
18 HexkneTounsie (hOpMbI )KU3HH — BHPYCHI bubmmoreia LOK
https://m.edsoo.ru/863e7540
bu6mmorexa [IOK
19 ®opMbl pa3MHOKEHUSI OPIraHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e
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bu6mmoreka [IOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJOBBIX KJIETOK.
OmnonorBopenue. JlabopaTtopuas pabora No bubmuorexa [JOK
21 0.5
4 «M3yyeHue CTpOCHHMS MOJOBBIX KIETOK HA https://m.edsoo.ru/863e81b6
TOTOBBIX MUKPOTIpEIapaTax»
22 NuauBuayanbHOe pa3BUTHE OPraHU3MOB bubmorexa HOK
https://m.edsoo.ru/863e8436
7 I'eneTnka — Hayka O HacJI€CTBEHHOCTU U bubnnorexa [HOK
W3MEHUYHUBOCTH https://m.edsoo.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEAOBAHMS ITPU3HAKOB. bu6mmoreka [IOK
MoHOTHOPHIHOE CKPEITUBAHHE https://m.edsoo.ru/863e8878
)5 JurnbpuiHoe ckpermuBanye. 3aKOH bubnnorexa [JOK
HE3aBUCUMOI'0 HACJIeA0BaHUs IPU3HAKOB https://m.edsoo.ru/863e89a4
CuermieHHOE HaclIeI0BaHNE MTPU3HAKOB.
JlaGoparopHuas pabora Ne 5 «3yduenue
26 pezynlz,TaTF;B MopHorI/I6pI/mH0r0 I/}IIII 0.5 bubmmoreia LIOK
https://m.edsoo.ru/863e8c60
JTUTHOPUTHOTO CKPEIIUBAHUS Y IPO30(UITBI
Ha TOTOBBIX MUKpOTIPErapaTax»
I'enetuka nomna. HacnegoBaHnue npu3Hakos, bubnnoreka [JOK
27
CIICTUICHHBIX C TTOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacnencTBenHas
M3MEHYMBOCTh. JJaboparopHas padora Ne 6.
28 N3yuenue MOJII/I(l)I/IKaII)II/IOI-II)HOI\;I ’ 0.5 bubnmorexa HOK
https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IOCTPOCHHUE BApUAIIHOHHOTO
psiia ¥ BapUallMOHHOW KPUBOW»
29 HacnencrBeHHas U3MeHYUBOCTD. 0.5 bu6mmoreka [JOK

Jlaboparopnas pabota Ne 7. «AHanu3

https://m.edsoo.ru/863e8efe
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MyTalui y 1po30(uiIbl Ha TOTOBBIX

MUKpOTIperaparax
bubnuoreka [JOK
30 Fenetika uenoneia ! https://m.edsg).ru/863e8d78
31 O6006menue o Teme «HaciencTBeHHOCTh U |
W3MEHUYUBOCTH OPTaHU3MOBY
32 Cenekius Kak HayKa U MPOLEecc 1 bubmorexa LIOK
https://m.edsoo.ru/863e9214
13 MeToabl U JOCTHIKECHUS CETIEKIIMHM PaCTSHUM | bubmuorexa [JOK
Y )KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHoOrus Kak oTpacib NpOU3BOJICTBA 1 bubmmoreia LIOK
https://m.edsoo.ru/863e¢9336
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34
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11 KJIACC

KoaudecTBO 4acoB

DJIeKTpOoHHbIe HU(pOBbIE

Ne i/ Tema YpoKka KOHTpOJIbeIe HpaKaneCKne OﬁpaSOBaTe.}Ibele
Beero padoThI padoThI pecypchl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 bubmorexa HOK
https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHs NpeacTaBieHUu 00 1 bubnnorexa [JOK
9BOJIIOLIMU https://m.edsoo.ru/863e9570
3 MuUKpO3BOTIOLMS 1 bubmorexa [TOK
https://m.edsoo.ru/863e9cle
[Tonynsmus Kak 3ieMeHTapHast eUHUIIA
4 BUJA 1 3BorouK. Jlaboparopnas padota Ne 1 0.5 bubnnoreka [JOK
1 «CpaBHEHHME BUIOB 1O https://m.edso00.ru/863e99¢6
MOp(}oTOrHIecKOMY KPUTEPHIO»
5 JIBuokymiye cuibl (37eMeHTapHble (PakTopsb) | bubnnorexka [JOK
3BOJIIOLIMU https://m.edsoo.ru/863e9da4
6 EctectBenHsblit 0TO0p U €ro Gpopmbl 1 bubnmorexa HOK
https://m.edsoo.ru/863e9ed0
Pe3ynbTathl 3BOMIOIUEU: TIPUCTIOCOOIEHHOCTD
OpPraHU3MOB U BUJI000pa30BaHUE.
7 .lelGOpaTOpHa}I paIéOTapNg 2 «Onucanue 1 0.5 bubmmorexa HOK
. https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPraHu3Ma U e
OTHOCUTEILHOTO XapaKTepa»
8 Hampapnenust u myTd MaKpOdIBOIIOINH 1 Bu6miorexa LIOK
https://m.edsoo.ru/863e9cle
9 Heob6patumocTs 3BOTIONINN 1
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Uctopust xu3Hu Ha 3emiie U METObI €€

10
W3YYCHHUS
11 ['unoTe3sl NpOUCXOXKACHUA )KU3HU HA 3eMIIe bubmorexa [IOK
https://m.edsoo.ru/863eaSab
12 Pa3BuTHe xu3HM Ha 3eMIIe 110 3paM U bubmumoreka [IOK
nepuoiam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOIIOIUU PACTUTEILHOTO
13 U ’KMBOTHOTO Mupa. [IpakTuueckas pabora 0.5 bubnnorexa [JOK
Ne 1 «M3yueHue UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
PaCTCHHIA U KUBOTHBIX B KOJUICKIIHSX)
14 CoBpeMeHHas cucteMa OpraHu4ecKoro Mupa bubmorexa IOK
https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmmoreia LIOK
https://m.edsoo.ru/863eac2c
16 JiBroxymiye cuibl (pakTopbl) aHTPOIIOTreHe3a Egg:;ﬁiﬁii(?j/ R63eadd4
17 OcHOBHBIE CTaIUU IBOJIOLUHU YETIOBEKa
13 YenoBeueckue packl ¥ MPUPOIHBIE bubnnorexka [JOK
aJlanTanyy 4eJoBeKa https://m.edsoo.ru/863eaea2
19 O6061eHne no Teme «Bo3HUKHOBEHHE U
pa3BUTHE )XKU3HU Ha 3eMIIe)
20 DKOoJ0rus Kak HayKa
21 Cpenpl 0OuTaHus U SKOJIOrHYecKre GaKkTOpbl Eﬁg:jﬁ:ii?ﬁ/ R63eafec
Abuotnueckue pakropsl. JlaboparopHas
22 paborta Ne 3. «Mq())p(boiomquKII/)Ie ofo6eH- 0.5 Bu6miorexa LIOK

HOCTH PacTeHUN U3 Pa3HbIX MECT OOUTAHUY.

https://m.edsoo.ru/863eb10e
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JlabGopaTtopHas pabota Ne 4. «BnusiHue cBera
Ha POCT U pa3BUTHE YEPEHKOB KOJIEyCa

bubnnoreka [HOK
= buoriieckie GaxTopet ! https://m.edsg).ru/863eb348
DKOJIOTUYECKHUE XaPaKTEPUCTUKU
24 nomyssiun. [Tpaktuyeckas padora Ne 2 1 0.5
«IIoacY€T MIOTHOCTY MOIMYJISILIUI PA3HBIX
BUJIOB PACTCHHID)
bubnnorexa [JOK
25 Coo0rmiecTBa OpraHu3MOB — OHOIEHO3 1 https://m.edscli).ru/8636b46a
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 1 bubmorexa IOK
https://m.edsoo.ru/863eb46a
51| Otoaommeotue mepaas. Gaotorea 1 biorera LIOK
skocucTem. CyKIieccus https://m.edsoo.ru/863eb5fa
28 [Ipupoanbie 3KOCUCTEMBI 1
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1
bubnnorexka [HJOK
30 buocdepa — rinobanpHas skocucTema 3eMin 1 https://m.edsi.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHochepsl 1 Egg:;ﬁé;iiiﬁ/g 63ebd16
32 YenoeuecTBO B Onochepe 3eminn 1
33 CocyniecTBOBaHHE MPUPOJIBI U YEITOBEYECTBA 1 bubmmorexa LIOK
https://m.edsoo.ru/863ebale
34 O6061meHne Tembl «Coob1iecTBa 1 :
HKOJIOTUIECKUE CHCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5
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MMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIBTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon
MpoBepPsieMOro
pe3yJbTara

1

2

3

4

5

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
0o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus

CdopmMupoBaHHOCTh 3HAHUW O MECTe W POJU OUOJIOTUU B CHCTEME
HAyYHOT'O 3HAHMSI €CTECTBEHHBIX HAayK, B (HOPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPAa M HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (PyHKIMOHATBLHOM TPAMOTHOCTH 4YeNOBEKa JUIsl peIlleHUs

JKHU3HCHHBIX 3aJa4

YMeHue packpbiBaTh COJEp)KaHUE OHOJOTHYECKHMX TEPMHUHOB H
MOHATHIA: XW3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MpEBpAIICHUE SHEPIHH), TOMEoCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEMPOIYKIIHS),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTb, POCT U PA3BUTHC

VYMmeHue uznaratb OMOJIOrMYECKHe TEOPUM (KIETOYHAs, XpOMOCOMHas,
MyTannoHHas), 3akoHbl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
ydeHusa (0 LEHTpax MHOrooOpaszusi M MPOMCXOXKJEHUS KYJIbTYPHBIX
pactennii H.M1. BaBuiosa), onpenenars rpaHUibl UX IPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BHageTb METOdaMH HAay4YHOro TIIO3HAHUA B Ouoyoruu
(Ha6HIOI[eHI/Ie U OIIMCAHUC KUBBIX CHCTCM, IPOLECCOB U HBHCHHﬁ;
opraHu3anusi n IIPOBEACHUC OMOJIOTrHYSCKOTO OKCIICPUMCHTA,
BBIJIBUKCHUC THUITIOTEC3bI, BBIABJICHUC 3aBUCHUMOCTH MCKIAY
HCCIICAYCMBbIMHU BCIIMUMHAMU, 00BsICHEHHE MMOJIYYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'IBTaTOB)

yMeHI/Ie BBIJACIATH CymeCTBeHHBIe HpI/ISHaKI/I BI/IPYCOB, KJICTOK
HpOKapI/IOT 158 3y1<ap1/10T, OJHOKJICTOYHBIX n MHOTOKJICTOYHBIX
OpPraHuU3MOB; OCOOCHHOCTH  TPOILIECCOB  OOMEHAa  BEINECTB U
MpeBpallleHUs] 3HEPruu B KJIETKe, (OTOCHHTE3a, IIACTUYECKOTO |
SHEPreTHYeCKOro  oOMeHa,  XEMOCHHTE3a, MHTO3a,  Melo3a,
OHHO}IOTBOpeHI/Iﬂ, paSMHO)KeHI/Iﬂ, I/IH)II/IBI/I}IyaHBHOFO paSBI/ITI/ISI

OopraHusma (OHTOI'€HE3)
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VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIS O6’b$ICHCHI/I$I
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, I IPUHATUA PAKTUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3J0POBbs OKPYKAIOIIUX JIFOJIEH, COOJIIOIEHUST HOPM
rPpaMOTHOIO MOBEAEHHUS B  OKPYXKAOIIEH NPUPOJHON  CpEIE;
IIOHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHONOTMM U OHOTEXHOJOTMM Ui palMOHAIbHOIO

IIpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC TI'CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HO€ CKp€IIMBaHUEC, CHCIIJICHHOC HACJICAOBAHUEC, COCTABIIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA JJI0 IMpeaACKasaHus

HacCJICAOBaHM ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Npu paboTe C y4eOHBIM U JIaOOpPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMALHIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-ONyJIsipHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEIOBaHUI B OMOIOIHH,

MCIHUIINHC, OMOTEXHOJIOTHHU

10

YMeHne co3iaBaTh COOCTBEHHBIC MTMCHMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 GMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIOJIb30BAaTh MMOHSATHHHBIN armapar OHOJIOTHH

11 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero o01ero odpa3soBanus

CdopmupoBaHHOCTh 3HAHUW O MECT€ U POJH OMOJIOTUM B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPA U HAYYHOTO MHPOBO33PECHHS; O
BKJIQJIE POCCHMCKHUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosnoruu; (PyHKIMOHATEHON TPAMOTHOCTH YENOBEKa ISl PeIleHUs

JKHM3HCHHBIX 3aJa4

YMmenue pPacCKpbeIBaTh COACPIKAHUC OMOJIOTHYECKUX TCPMHUHOB H

TIOHSATUN: BHJI, TOIYJSIIUSA, TEHO(OH, BOJIONMS, IBIKYIIHUE CHIIBI
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(paxtopsr) IBOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHCTEMA,
NPOAYICHTBI,  KOHCYMEHTBHI,  PEIyLUEHThl,  I[ENu  IHTaHUs,

9KOJIOTUYECKas MMpaMKIa, OMoreoreHo3, onocdepa

YMenue uznarath OMOJIOTHYECKUE TEOPUH (IBOIIOIMOHHAA Teopus Y.
JlapBuHa,  cUHTeTHYecKass  TeOopus  HBOJIOLMU), 3aKOHBl U
3aKoHOMEpHOCTHU (3apojsbimeBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBepiioa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TPaHULBl  HX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BrIaZeTb METOJAaMU HAYYHOTO T[O3HAHHUS B OHUOJNOTHH
(HabmroIeHNEe W OINMCAHUE >KUBBIX CHUCTEM, IPOIIECCOB U SIBJICHUM;
OpraHm3anys W TMPOBEICHUE OHOJIOTHYECKOr0  JKCIICPUMEHTA,
BBIIBOKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXIY
UCCIIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMECHHE

ACJIaTh BBIBOJbBI HA OCHOBAHUU MOJTYUYCHHBIX pe3y.HI)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOrMYECKUX OOBEKTOB: BHUJOB, MOMYJSLUN, HPOIYLEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB,  OWOreOLEHO30B M  HKOCUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYNBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHM3MOB, JIEHCTBUSL HKOJIOTMUECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUH B DIKOCHCTEMAaX, aHTPOTIOTCHHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTrOBOPOTA BEIECTB U

OMOreoXMMHYECKUX IIMKIOB B Ouochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJIS 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHeHHﬁ, JId MIPUHATUSA NPAKTHICCKUX
pelleHnii B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI M 3JI0POBbsSI OKPY>KAIOLIUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO TMOBEAEHUS B  OKPYXKAIOIIEH TPUPOJHON  Cpele;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouosoruu IJId paliluOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMEBI IIEPEHOCA BCUICCTB U SHCPTHUU B OKOCUCTECMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHue BBINOJHATH JIAOOpAaTOpHbIE M MpPaKTUUYeCKue paboThl,
cobmonaTh mnpaBWia Npu pabore C ydyeOHBIM M J1a0OpPAaTOPHBIM

obopynoBaHuEM
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YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMs, BKIIOYAIOILIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3iauyHbIX UcTOYHUKOB (CMU, HayuyHO-IONYJsSipHBIE MaTepUalIbl);

’ paccMaTpuBaTh riio0anbHbIC IKOJIOTUIECKUE poOIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH O OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 000011251 OMOJIOTHYECKYI0 HH(POPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCITIOJIB30BATH MMOHATHHHBINA alrrapar ouonoruu
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ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

buonorusa xax HayKa

1.1

buonoruss — Hayka o uBOM mpupoge. Pomp Ouonormu B (HopMUpOBaHUU

COBpEMEHHOM HayuyHOU KapTuHbI Mupa. CuctemMa OMOJIOTUYECKUX HAYK

1.2

2.1

MeToapl 1MO3HAaHUS KUBOW MpUpPOAbl (HAOIIOAEHHE, HKCIEPUMEHT, OMHCaHuE,
u3MepeHue, Kiaaccuukaius, MOJEIUpPOBaHHE, CTAaTUCTHYEcKas oO0padoTka

JTAHHBIX )
JKuBbie cucTeMbI M X OpraHu3aius

XKuspie cucrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: omonoruu. CBoiicTBa

OMOCUCTEM U UX pa3HOOOpa3ue

22

YpoBHH OpraHu3aliid OHOCHUCTEM: MOJICKYJISIPHO-TEHETHUECKUH, KICTOYHBIH,

OpTraHU3MEHHBIH, MOMYJSIIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(epHBIN

XHWMHMYECKUHI COCTAB U CTPOCHUE KIIETKH

3.1

32

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MUKpO37eMeHThl. Boga u  muHepanbHble BemiectBa. DOyHKUMM BOIbI U

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. Hozmepx(aHI/Ie OCMOTHYECKOTro OajaHca

benku. CoctaB u cTpoeHue O€IKOB. AMHHOKHUCIOTBI — MOHOMEpBI OEIKOB.
He3zameHnMble W 3aMEHUMBbIE AMHMHOKHUCIOTBI. AMMHOKHCIOTHBIM COCTaB.
YPOBHHU CTPYKTYphl O€IKOBOW MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEpTUYHAsl CTPYKTypa). XUMHUYEecKHe cBoiicTBa OenkoB. buonormueckue
GbyHKIIIHN OEIKOB.

depmeHTHl — Ouosoruueckue kKatanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LEeHTp, cyOcTpatHas croenupuuHocTb. Kodepmentsl. Buramunel. Otinuus

(hepMEHTOB OT HEOPTAHNUECKUX KaTaJIH3aTOPOB

33

VYrieBonbl: MOHOCaxapuasl (TJTFOKO3a, pru003a W JIe30KCUPHO03a), AUcaxapuabl
(caxaposa, mnakTo3a) W TONIMcaxapuabl (Kpaxmall, TIUKOTEH, IeJUTI0JI03a).
buonoruueckue GyHKIIUU YTIIEBOIOB.

Jlunuaer:  TpurMuIepuasl,  crepounbl,  Gocdomununbl.  ['mapodunsHO-
ruapodoOHbIe cBolicTBa. buomormueckue ¢yHkmmu JaunuaoB. CpaBHEHHE

YrJjeBOJ40B, OCIIKOB M JIMIIUJ0OB KaK HCTOYHHUKOB SHCPTHUU
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Hyxnennoseie kucnorer: [JHK n PHK. Hykneotnipl — MOHOMEpBI HYKJIIEMTHOBBIX
kuciotr. Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpoeHue U (PyHKIUU

3.5

MuTtonorus — Hayka o kietke. Knerounast reopus. MeToapl n3y4eHHsI KIIETOK
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3.6

Knerka kak nenoctHas >xuBas cucrema. OOuye Mpu3HAaKH KICTOK: 3aMKHYTas
HapyxHasi mMeMmOpana, monekynbl JIHK kak renmermyeckuii ammapar, cucreMa

cuHTe3a Oelika

3.7

3.8

Tunel KJIETOK: dyKaprHOTUUYECKast U Ipokapuotuyeckas. OCOOEHHOCTH CTPOEHUS
MpOKapuoTHUecKo  kieTku. Kierounas crenka Oakrtepuii. CrtpoeHHE
AYKApPUOTUYECKON KJIETKH. OCHOBHBIE OTJIMYMS PACTUTENIbHOM, dXUBOTHOW M

IpuOHON KIIETKU

IloBEpXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAs CTEHKA, TJIUKOKAIMKC, HX
¢bynkiun. [Inasmarudeckas memOpana, e€ cBoiicTBa U pynkuumu. L{utonnasma u eé
opraHonipl. OJHOMEMOpaHHbIE OPraHOM/bl KJIETKU: SHAOIUIa3MAaTHYECKasl CeTh
(OIIC), ammapar ['onbmpku, nu3zocoMbl. [loayaBTOHOMHBIE OpraHOMJIbI KIIETKH:
MUTOXOHJAPUH, IutacTuAbl. [IponcxokiaeHne MHUTOXOHIAPMM M IUIACTHA. Buubl
wiactu. HememOpaHHBIE OpraHOHMIBI KIETKH: PUOOCOMBI, KJIETOYHBIA ILIEHT,

PCCHUYKHU, KT'YTUKH. CDYHKI_[I/II/I OpraHoua0B KJICTKH. Bxkirouenus

3.9

SAnpo — perynaropHblii HeHTp kieTku. CTpoeHue siapa: sifepHas 000JO0uKa,

KapuoIuiasMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMLI

3.10

4.1

TpchnopT BCIICCTB B KIICTKEC
H(HSH@I[CHTCJ’IBHOCTB KIJIICTKHU

OOMmeH BemiecTB, WM MeTa0OIU3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
TUCCUMUIISALUS (PHEPreTUUeCKUuid OOMEH) — JB€ CTOPOHBI €AMHOIO IMpoliecca
MeTtabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbiid. Poib

(bepMeHTOB B 0OOMEHE BEIIECTB U IPEBPAIICHUH SHEPTUU B KIETKE

4.2

®dortocunTte3. CBeroBas U TeMHOBas (a3bl hoTocuHTe3a. Peakuuu GorocuHTe3a.
O¢ddexTuBHOCTL PoTOCHHTE3a. 3HaYeHHE (OTOCHHTE3a ISl KM3HU Ha 3emIie.
Brnusnue ycnoBuit cpenbl Ha (POTOCHHTE3 U CIOCOOBI TOBBINICHUS €T0
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMmocuHTe3. XEeMOCHHTE3HUpYIoIHe OakTepud. 3HAUYCHHE XEMOCHHTe3a IS

JKA3HU Ha 3emiie
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4.4

4.5

DHepreTU4YecKuii OoOMEH B KJETKe. PacuieruieHne BeIIeCTB, BBIJICICHUE W
aKKyMyJIMPDOBaHHE OHHEPrUM B KIETKE. OTambl HYHEPreTHUYECKOro oOMeHa.
I'muxonus. bpoxkenne u ero Buabl. KucnoponHoe okucieHUE, WU KIETOYHOE

nbixaHue. DPGeKTUBHOCTh SJHEPTETUYECKOT0 0OMEHa

Peaxiiun marpuunoro cunrtesa. ['enernueckas undopmanus u JJHK. Peanuzamms
reHeTnyeckol umHdopmanuu B kieTke. ['eHeTHMYecKMit KOJ U €ero CBOMCTBA.
Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsius — O6uocunTte3 Oenka.

KonupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

Hexnerounsie ¢opmbl xu3Hu — BHUpychl. Mcropusi otkpeitust BupycoB ([I.U.
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5.1

WBanoBckuii). OCOOEHHOCTH CTPOCHUS H JKU3HENCATEIHHOCTH BHUPYCOB.
bakrepuodaru. bone3nnm pacTeHHi, >KMBOTHBIX M UYEJIIOBEKA, BBI3bIBACMEBIC
Bupycamu. Bupyc nmmyHnonedpunura genosexka (BUY) — Bo3oynurens CITN/la.

[Ipodunaktrka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA
Pa3zmHOXeHMe U HHAUBUAYAIBHOE PAa3BUTHE OPraHU3MOB

Kierounslii 1WKI, WIM JKU3HEHHBIM LMK KiIeTku. MHTepdasza u mMuTO3.
[Ipouieccel, mporekaromue B uHTepdaze. Permkanus — peakius MaTpUIHOTO
cunre3a JIHK. Crpoenune xpomocoM. XpoMOCOMHBIM HabOp — KapUOTHIL
JIMmIouIHBIE W TaIUIOMAHBIA ~ XPOMOCOMHBIE ~ HAOOpBL.  XPOMATHIBI.
[luTonornyeckue OCHOBBI PA3MHOXKEHUS UM HHAWUBUAYAILHOTO Pa3BUTHS
OpraHU3MOB.

Henenne wimerkn — muto3. Craaum muto3a. [Iporeccel, mpoucxonsiiye Ha

Pa3HbIX CTAAUAX MHUTO34. buonornueckuii cMBICII MUTO3a

5.2

5.3

54

@opMbl pa3MHOXKEHHsI OpPraHHM3MOB: Oecrioyioe U MosioBoe. Buabl Gecrosnoro
Pa3MHOKEHHMS: JEJCHUE HAJABOE, IIOYKOBAHHE OJHO- WM MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pPa3MHOXEHUE. HckyccTBenHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC JIA CCIICKINN

[TosnoBoe pa3MHOXKEHUE, €70 OTIIMYUS OT OECIOIOrO.
Metios. Cramum wmeiioza. Ilporecchl, TpoOHCXOASAIIME Ha CTAIUSIX Meio3a.
IloBenenne xpomocom B Meio3e. Kpoccunrosep. buonoruuecknii cMbici U

3HaYeHNEe MeNo03a

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlooBbIe
JKeJe3bl: CEMEHHUKHU U SAMYHUKU. OOpazoBaHHE M pa3BUTHE MOJOBBIX KIETOK —
raMmer (CnepMaro3ouj, SHULEKIeTKa) — criepMaToreHe3 u ooree3. OcoOeHHOCTH

CTPOEHUS SHMLEKIETOK U criepMaro3onnoB. Omnogorsopenue. [laprenorenes

5.5

6.1

WnnuBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHANIbHOE  pa3BUTHUE
(amOpuorenes). Drtarbl YMOPHOHATBHOTO PA3BUTHSL Y TTO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. I[locramOproHansHOe pa3BuTHE. THITBI
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIE BHI3bIBATH BPOXKIEHHBIE
YpOJCTBa.

Poct u pa3zButue pactenuil. OHTOreHe3 IBETKOBOI'O PaCTEHUS: CTPOCHUE CEMEHU,

CTauu pa3BUTUIA
HacneacTBeHHOCTh M H3MEHUUBOCTD OpTraHnu3MOB

[Ipenmer u 3apaun reHeTuku. Mcropus pa3BuTus reHeTUKUA. Britax pocCUUCKUX
U 3apyOexHBIX Y4YEHBIX B pa3BUTHE TEHETUKH. METoNbl TeHETUKH

(TuOpUAOTOTUUECKHH, [IUTOTCHETHYCCKUH, MOJICKYJIIPHO-TEHETHYECKUH ).
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OcHOBHbBIC TEHETHYECKUE IMOHATUS. | cHeTHUecKas CHUMBOJIMKA, UCIIOJIb3yEMasl B

CXeMax CKpelIUBaHUI

6.2

6.3

3aKOHOMEPHOCTH HACJEeIOBaHMs TPU3HAKOB, ycTaHoBIeHHbIe [. MeHnenem.
MoHoruOpuaHOe CKpelBaHue. 3aKOH eAMHOOOpa3us TUOPHIIOB IEPBOTO
nokoneHus. [IpaBuwiio [OMUHHpOBaHUA. 3aKOH PACILEIUICHHUS MPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE U HEMOIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpeumBaHue. 3aKOH HE3aBUCHMOIO HAclIeIOBaHUS IPU3HAKOB.
[{uToreHeTNYEeCKHE OCHOBBI JUTHOPUIHOTO CKpEIIMBAHMS. AHAIU3UPYIOIIEE
ckpeuuBanue.  lMcmonp30BaHME — aHAIM3UPYIOIIETO  CKPEUIMBAHMS — JIA

OIIPEACIICHUS I'CHOTHUIIA ocobu

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerjieHHOMY
HacleIoBaHUI TreHoB. HapymieHnwe creruieHus TE€HOB B pe3yJibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['‘eHernueckue
KapThl.

I'enetuka mona. XpoMOCOMHOE OMpeleleHHe Moja. AYTOCOMBI M TIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TeTeporaMmeTHbie opranu3Mbel. HacnmemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

6.5

N3meHunBOCTh. BHbl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HACIJICICTBEHHAs.
Ponp  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIUGUKAMOHHOW HW3MEHYMBOCTU. BapuanMoHHBIA psii M BapHalMOHHAs
kpuBad. Hopma peaknum npusHaka. KolM4ecTBEHHBIE U KadeCTBEHHBIE

MPU3HAKU U UX HOpMa peakiuuu. CBoiicTBa MO (PUKAIIMOHHOW H3MEHUYHNBOCTH

HacnencrBennasi, WM TEeHOTUIMYECKas, W3MEHYUMBOCTb. KoMOuHaTHBHas
M3MEHUYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
U3MEHYMBOCTH. MyTannoHHas u3MeH4MBOCTh. Kiaccupukanus MyTanui:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NpUYMHBI MyTaluil. MyTarcHHble
(bakTophl. 3aKOH TOMOJIOTMUECKHUX PSAIOB B HACIEACTBEHHON n3MeHunBoctu H.1.

BasusioBa

6.6

I'eneruka yenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOABI TE€HETUKH
yeJIoBeKa: reHeaJormuecKui, OJIN3HELIOBELIH, IIUTOTeHETHYECKHIA,
OMOXMMHYECKHUN, MOJEKyIsipHO-TeHeTudeckuil. CoBpeMEHHOE OmpeaelieHUue
TE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
rmomompio III[P-amanu3a. HacnmencrBenHple 3a0oiieBaHWS dYeaoBeKa: TCHHBIC
0oJie3HM, 0OJIE3HU C HACJIEICTBEHHOU MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE
6one3nu. ComaTHueckue M TEHEpaTWBHbIE MyTaluu. [IpUHIMIBI 30POBOTO
oOpa3a JKU3HU, JUATHOCTHKH, MPOMDUIAKTUKA ¢ JICUYCHUS TEeHETHYECKUX
Oomne3Hel. Meauko-rTeHeTHUYeCKOe KOHCYJIBbTHPOBAHUE. 3HAUCHUE MEIUITMHCKOU

ICHCTUKHU B IPCAOTBpAICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIcBaHNH YeIOBEKa
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Cenexiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHHI

7.1

7.2

Cenekiusi KaKk Hayka W Ipolecc. 3apOoXACHUE CEJIEKIUU U JOMECTHKAIUA.
Yuyenne H.M. BaBuioBa o0 TIeHTpax MPOUCXOXKACHUS UM MHOTO00pa3us
KYJbTYPHBIX pacTeHUil. [[eHTpbl MPOUCXO0XKACHUS TOMAIIHUX >XKMBOTHBIX. COpT,
nopojia, mramMmm

CoBpeMeHHbBIE METO/Bl CeJeKIMH. MaccoBbIi W MHAWBUAYAJIbHBIH OTOOPHI B
CEJIEKIIMM pPAacTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
CKpemuBanue — WHOpuAWHT. Yucras nuHuUS. CKpenMBaHUE YUCTBHIX IJTUHUH.
I'eTeposuc, nmm rubpuanas cuina. HepoacTBeHHOE CKpelrBaHue — ayTOPHIUHT.
Otnanénnas tuOpumm3anuss U e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 u
MOJyYCHUE TMONMUIIONAOB. JlOCTH)KEHUS CEJNEKLIMU PACTEHUM, >KHUBOTHBIX U

MHKPOOPTraHU3MOB

7.3

11 KUIIACC

Kon

buorexHonorust kak oTpaciab IPOU3BOJCTBA. ['€HHas WHXKeHepus. OTarlbl
co3nanua pexkomOuHanTHOM JIHK u Tpancrenneix opranumsmon. Kierounas
nmxeHepusa.  Knerounsle  KyJabTypbl. MEKpPOKIOHAJIbHOE  Pa3MHOMKEHUE
pacrenuil. KiloHMpOBaHME  BBICOKONPOAYKTUBHBIX  CEIbCKOXO03HCTBEHHBIX
OpPTraHU3MOB. DKOJIOTHUECKHE M 3TH4eckue mpodimembl. MO — reHermuecku

MOIU(PHUIIMPOBAHHBIC OPTAHU3MBI

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

OBOJIIOIMOHHAS OMOJIOTUSA

1.1

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeuzerensctBa  3Boaouuu.  [laneoHTosIOTHYECKHE:  MOCIENOBATEIBHOCTD
II0ABJICHUA BHUJOB B MMaJ€OHTOJIOTHIECKOM JICTONMHUCH, TICPEXOAHBIC q)OpMI)I.
buoreorpaguyeckue: cxonctBo U paznuuue ¢ayH U (IOp MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3IN4Msi SMOPHOHOB Pa3HbIX BUIOB
MO3BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTMYHBIE, AaHAJIOTUYHBIE,
pPYIUMEHTApHBIE OpTaHbl, aTaBU3MbL. MOJNEKYISIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMUYECKUX IMyTeH y Bcex

OpraHu3MOB

1.2

OpomonvonHass  teopuss Y.  JlapBuna. IIpenmocbulku  BO3HMKHOBEHUS
JapBUHU3MA. J[BHXKYIIME CUJIBI SBOJIOUMHU BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE NPU OIPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAS N3MEHYMBOCTB,

00opn0a 3a CyIIecTBOBaHUE, €CTECTBEHHBIN 0TOOD)
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1.3

1.4

Cunrernueckass Tteopust sBomouuu (CTD) M OCHOBHBIE €€ TOJOXKEHHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJIIOUH

JiBmkymue cuibl ((hakTopbl) SBOJIOLMM BUIOB B mpupoje. MyTaluoHHbII
nporecc ¥ KOMOWHATHBHAS M3MEHYHMBOCTH. llOmMymnsiiMOHHBIE BOJHBI U Jpeid
reHoB. M3omsmus u murpanus. EcrecTBeHHBIN 0TOOp — Hampasistonmii GaxTop
sBOIONNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOneHHOCT,  OPraHU3MOB KaK  pe3yibTaT d3BOMIONUH. [Ipumepsl
MPUCTIOCOOTICHUN Y OPraHu3MOB. ApoMOp(O3bI U HANOAIANTALINH.

Bun u Bunoo6paszosanue. Kputepuu Buga. OcHOBHbIE (JOPMBI BUI000pa30BaHMUS:

reorpaduueckoe, 3KOJIOrHIecKoe

1.5

2.1

MaxkposBomtorusi.  PopMmbl  3BOJMOLMU:  (UIETUYECKAs,  JUBEPreHTHas,

KOHBCPI'CHTHAs, I1apaljiCIbHasd. H606paTI/IMOCTB 3BOJIFOIIUH
Bo3nukHoBeHUE U Pa3BUTHC )KU3HU HA 3emie

JloHayuHble TMPENCTABICHUS O 3apOXKIACHUM KU3HU. HaydyHble ruUmnoresbl
BO3HUKHOBEHHS >KHM3HM Ha 3emyie: a0uoreHe3 W MaHCIepMHs. XUMUYecKas
SBOIONHUSA. ODKCINEPUMEHTAIBHOE TMOATBEPXKICHUE XUMUYECKONW HBOJIIOIUH.
Hauanpabie sTanbel Oumosnormdeckoit spostonuu. ['mnoresa PHK-mupa. IlepBbie

KIJICTKHU U UX 3BOJIFOIIUA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII J)XUBBIX OPraHU3MOB

2.2

Pa3Butne xu3sHu Ha 3emiie mo spam u nepuogam. Karapxeill. Apxelckas u
npoTtepo3oiickass 9pbl. [laneo3oiickas spa u e€ mnepuoAbl: KeMOpHUIlCKHiA,
OPJIOBUKCKHW, CUJYPUICKHH, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, TEPMCKHII.
Me3so30lickas opa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3oiickass 2pa u €€ mnepuoabl: MAJEOr€HOBBIA,  HEOTC€HOBBIN,
AHTPONOTEHOBBIM. XapakTepUCTHKA KJIMMAaTa M TEOJIOTMYECKUX IPOLIECCOB.
OcCHOBHBIE 3TaIbI 3BOJIOLNN PACTUTEIBHOTO U KUBOTHOTO MUpPa. ApoMOp(O3bl y
pacTeHMi M JKMBOTHBIX. [losBIEHME, pacuBeT W BBIMHUPAHHE TPYIN >KUBBIX

OpraHu3MOB

2.3

24

Cucrema oOpraHm4eckoro Mupa Kak oOTpaxeHue HBoitouud. OCHOBHBIE

CUCTCMATUYCCKUC T'PYIIIBI OPTaHU3MOB

OBonronus 4eaoBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTHhe mpencTaBlIeHHH O
MIPOMCXOXACHUN YeloBeKka. Meroabl u3ydeHHs aHTpororeHesa. CxoictBa u
pa3nuuus YeI0BEKA U )KMUBOTHBIX. CHCTEMATUUECKOE MOJI0KEHHUE YEII0BEKA.

JBmxymue cuisl (akTopsl) aHTpornoreHesa. HacneacTBeHHass U3MEHUUBOCTh U
eCTeCTBEHHbII 0TOOp. OOmiecTBeHHBI 00pa3 XU3HH, W3TOTOBIIEHHE OpPYIUi

TpyJa, MBIIIJICHUE, PeUb
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2.5

2.6

OCHOBHBIE CTaaUU M BETBU SBOJIOLMHM YEJIOBEKA: aBCTPANONUTEKH, YemoBek
yMenbii, YenoBek mnpaMmoxonsamuid, YenoBek HeaHAEpTalIbCKUi, YemoBek
pa3ymHbIid. Haxonku MCKOMaeMbIX OCTAaHKOB, BPEMs CYIIECTBOBAHUS, 00JIACTh

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUS

YenoBeueckue pacbl. OCHOBHBIE OOJIBIIIME pachl: eBpONeOoUIHas (eBpaszuiickasi),
HErpo-aBCTpaJIONAHAS (3KBaTOpHAIbHASA), MOHTOJIOUHAS (a3marcko-
amepukaHckas). UepTbl MpucnocoOIeHHOCTH MPEICTaBUTENEH YETOBEUECKUX pac

K YCIIOBHSIM CyLIECTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma

OpranusMbl 1 OKpyXarouias cpeaa

3.1

DKoJorus Kak Hayka. 3ajadyd U pasjesbl dKOJIOrMU. MeToJpl IKOJIOTMYECKUX
UCCIeIOBaHMi. DKonorndeckoe MupoBos3penue. Cpeapl 00UTaHUsT OPraHU3MOB:

BOAHAsA, HA3ECMHO-BO3AylIHAasA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAsA

3.2

33

34

Okonorndyeckue  Qaxtopel.  Knaccupukamuss — SKOIOTHYECKHX  (DaKTOPOB:
abuoTtnyeckrne, OWOTHYECKHE U aHTPONOreHHbIE. JleiicTBHE HSKOIOrHMYECKUX

(hakTOpOB HA OPTaHU3MBI

AOunotudeckue (GaKToOpbl: CBET, TEMIeparypa, BIaXHOCTh. DoTomeproan3M.
[IpucnocoOnennss OpraHU3MOB K  JCHCTBUIO aOMOTHYECKUX  (HaKTOPOB.

buonorunyeckue PUTMBI

buotnueckue Qaxtopbl. Bunbl OMoTHYeCKMX B3aMMOJIEHCTBUNA: KOHKYpPEHIIMS,
XHUIIHUYECTBO, Mapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTHPAHTCTBO),  aMEHCANIM3M, HelTpaiu3M.  3HadeHHe  OMOTHYECKHX

BSaHMOHeﬁCTBHﬁ AJid CYIIECTBOBAaHUA OPraHU3MOB B IPUPOJHBIX COO6III€CTBaX

3.5

OKOJIOTUYECKHE XapaKTCPHUCTHUKU MOMYyJIAIHUH. OcHOBHBIE IIOKa3aTciin
nomyJjanuu: YUCICHHOCTb, INUIOTHOCTb, POXAACMOCTb, CMCEPTHOCTL, IIPUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MOMYJIALMY U €€ perysaius

COO6III€CTB3 1 3KOJIOTUYCCKUEC CUCTEMBI

4.1

4.2

CoobmiecTBO OpraHu3mMoB — OuoneHo3. CTpykTypbl OMOIIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHanTbl. CBs3U B

OHOIIEHO3€E

Okonornyeckue cucreMbl (9kocucremsbl). Ilonarue 00 »dKkocucreme U
ouoreoreHo3e. DOyHKIMOHAIbHbIE KOMIIOHEHTHl JKOCHCTEMBI: IPOJIYLIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BemecTB U NOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (muiieBble) ypOBHM O3KocucTeMbl. [luieBble Lemu W CETH.

OcCHOBHBIE TOKa3aTeNIM HKOCUCTEMBI: Omomacca, MPOAYKLHUSA. DKOJIOTHYECKUE
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4.3

MUPaMUBL.  TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOWYMBOCTD, CAMOPETYJIsUs, pa3Butue. Cykueccus

[IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO WM
LIMPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOr€HHbIE 3KOCHUCTEMBI. ATPO3KOCHCTEMBI. Y pOO03KOCHUCTEMBL.
buonorudeckoe u X03sHCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpazue kak (akrop ycroilumBoctu 3kocucteM. CoxpaHeHue

OHMOJIOTMYEeCKOTro pa3HooOpasust Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owocdepe. I'paHuimpl, coctaB U CTPYKTypa
o6uoctepsl. XKuBoe BemectBo u ero pynkuuu. OcobeHHocTH OUOChEpPb Kak
rJ100anpHOM 3KOCHCTEMBI. JIMHAMMYECKOE paBHOBECHE M oOOpaTHas CBsI3b B
6uoctepe. KpyroBopoTsl BemecTB M OMOr€OXMMHUYECKHE ILHKIBI 3JIEMEHTOB

(yrnmepopa, azora). 3oHaIBHOCTE OHochepsl. OCHOBHBIE OMOMBI CYIITU

4.5

YenoBedecTBo B Omocdepe 3emim. AHTPOINOTEHHBIE M3MEHECHHsI B Ouocdepe.
['moGaibHbIE IKOJIOTHYECKUE TPOOIIEMBI.
OcHOBa  palMOHAJIBHOIO  YIPABJIEHUS MNPUPOJAHBIMH pecypcaMd U HUX

HCIIOJIBb30BaHUC. [[OCTI/I)I(CHI/ISI OHOJIOTUH U OXpaHa IpUupoabl
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

10 KJIACC
buomnorus : 10-# kiacc: 6a30BbIit ypoBeHb : yueOHUK / B. B. [Taceunuk, A. A. Kamenckuii, A.
M. PybuoB [u ap.]; nox pen. B. B. [laceunuka. - Mocksa: I[Ipocsemienue. - (JIunus xxu3um).

11 KJIACC
buonorus : 11-i knacc : 6a30BbIi ypoBeHb : yueOHUK / B. B. Ilaceunuk, A. A. Kamenckuii, A.
M. Py6uoB [u ap.]; nox pea. B. B. Ilaceunuka. - Mocksa: [IpocBenienue. - (JIunus xxusHm).

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonpinoit cipaBoyHUK st
IIKOJILHUKOB U TIOCTYMAIIIUX B. BY3HI. - M.: JIpoda.

2. bonroa U. B. COopauk 3amgau mo OOmel OMOJIOrHM IJis TMOCTYMAKIIMX B BY3bL. - M.:
«Onuke 21 Bex» «Mup u oOpa3oBaHHEY.

3. Koznosa T. A., Kyumenko B.C. buonorus B Tabnuuax 6 - 11 xnacesl. CnpaBoyHoe 1ocooue.
- M.: [Ipoda.

4. IlumenoB A.B., [lumenoBa WU.H. buonorus. Jlunaktudyeckue marepuaisl K pazaeny «Oommas
ouonorus». - M.: «M3narenscteo HIIDHAC.

5. Pebposa JI. B., IlpoxopoBa E.B. AxTuBHBIE (OPMBI 1 METOIBI 00ydeHUsT Ouonoruu. - M.:
IIpocremienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

buonorus 10 kiacc. ®I'AOY BO «I'ocynapcTBeHHBI YHUBEPCUTET MTPOCBELICHUS .
buonorus 11 xiacc. ®I'AOY BO «l'ocynapcTBEHHBIN YHUBEPCUTET ITPOCBELLIEHUS».

O0P: «buonorus, 10 ximacey. OO0 «SKnacey.

O0P: «buonorus, 11 kmace». OO0 «AKnacey.

Harnsgnas Ouonorusi. Xumus kieTku. BemiecTBa, kieTku U TkaHu pacteHui. 10 kiacc.
OOO «OK3AMEH-MEJINA ».

6. Harnsnnas O6uosorusi. DBoONMOHHOE yueHHe. Breaenue B skonoruto. 11 kmace. OO0
«OK3AMEH-MEJINA».

7. Tpenaxep «OOnako 3HaHmit». buonorus. 10 xmacc. OOO «®Puszukon Jlad».
https://oblakoz.ru/conspects?subject=9&grade=10

8. Tpenaxep «OO6mako 3Hanuit»y. buomorns. 11 «macc. OO0 «Duzuxkon Jlady.
https://oblakoz.ru/conspects?subject=9&grade=11

9. bwuomorus, 10-11 knaccel. TAOY BO MI'TIY.

10. buosorus 10. OO0 «CBEPOBPA3OBAHUE».

11. Buomnorus 11. OO0 «CBEPOBPA30OBAHMUE».

12. AnanTuBHbI KoMIUIeKe 1o ouonorun 10 kiacca. 000 «AMCMAPT».

13. AzanTuBHbBIH KoMIUIeke 1o 6uosoruu 11 knacca. 000 «AUCMAPT».

14. 50P «buonorust 10 kmacc (6a3oBbiii ypoBeHb)». OO0 «MobOuibHOE DIEKTPOHHOE
OO6pazoBanue».

15.90P «buonorust 11 kmacc (6a3oBbiii ypoBeHb)». OO0 «MobuibHOe DIEKTPOHHOE
OO6pazoBaHue».

SR WD
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