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Pabouas mporpamma yueOHOro Kypca «buomorus. ba3osbeiii ypoenb» s 10-11 krmacca
cocraBieHa Ha ocHoBe @enepalbHOr0 TOCYNAapCTBEHHOIO CTAaHJApTa OCHOBHOTO OOIIETo
obpazoBanus 2012 roga, @OII no 6uonoruu (6a30BbIil ypOBEHB), MPOrPAMMBbI BOCTIUTAHHSL.

B cootBercTBUU ¢ (enepanbHbIM 0a3UCHBIM y4E€OHBIM IUIAHOM JUTsI CPEAHETO OOIIEro
oOpa3oBaHHMsl TporpaMMa paccuMTaHa Ha TpernoaaBaHue Kypca Owosnoruu B 10-11 kiacce B
o0veme 1 wac B Hememo. B cooTBercTBUM ¢ ydeOHBIM IIJITAHOM UIKOJIBI M3 KOMIIOHEHTa
0011e00pa3oBaTeIbHOTO yUpexKaeHus 1o0asieH 1 gac.

PaGouast mporpamMma paccuutana Ha 136 4acos:

10 knacc - 68 gacoB (2 yaca B HEJIEIIO),

11 kmacc — 68 gacoB (2 4aca B HEZIEIO).

JlomoTHUTENbHBIC YaChl HCIIONIB3YIOTCS VISl IOBTOPEHUS U 0000IIEHUS TIPOTPAaMMHOTO
MaTepuaia, pealu3aluio KpaeBeI4eckoro KOMIOHEHTA.

Pabouas mporpamma peanusyercs B yaueOHukax ononorun 1ig 10 u 11 knaccos,
co3naHHbIX KoyutekTuBoM aBTopoB: JI.K. bemsies, I'.M. JIpimmun, JI.H. Ky3nenosa.

1) VYuebuuk no 6monoruu mis 10 kmacca (6a3oBerit yposens). JI.K. bensies, .M.

Hemvuun u 1p.-M. [pocsemenune, 2021r.
2) VYuyeOuuk no o6uonoruu 1 11 xmacca (6a3oBbiii yposens). J[.K. benses, I.M.
Hemviun u 1p.-M. Ipocsemenune, 2021r.

COJAEPKAHUE OBYYEHUSA
10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOILIECTBEHHBIMU, TEXHUYECKUMHU U APYTUMU
€CTECTBCHHBIMU HayKaMH, (uiiocopuei, 3TUKOW, ICTETUKOW W TpaBoM. Ponbs Ouosnoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4YHOU KapTUHBI Mupa. CUcTeMa OMOJIOTUYECKUX HAYK.

MeTo/bl TO3HAHUS KUBOHM MPUPOABI (HAOIIOIeHHE, SKCIIEPUMEHT, OMKUCaHUE, U3MEPEHUE,
KJaccuukanms, MOJIETUPOBaHNE, CTATUCTHYECKAs 00padOTKa JaHHBIX ).

JdemoncTpanum:

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

Tabmuiel 1 cxeMbl: «MeTOIbI TO3HAHUS )KUBOW TIPUPOIBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbl:

[IpakTtuueckass pabora Ne 1. «lcmonp3oBaHWE pa3IMYHBIX METOAOB MPH H3YYCHUH
OMOJOTUYECKIX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALHA.

JKuBbie cuctembl (OMOCHCTEMBI) KakK TMpeAMET u3ydeHUs Ouonoruu. OTiIudme >KUBBIX
CUCTEM OT HEOPTaHWYECKOU MPUPO/IBI.

CpoiicTBa OuwocwcTteM © WX pa3HooOpaszue. YPOBHU OpraHu3alud OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBBIM,  OpPraHW3MEHHBIM,  MOMYISLUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTHYECK ), OMOCHEPHBIA.

JdemoHcTpanum:

Tabmuupl 1 cxembl: «OCHOBHBIE TPU3HAKW JKU3HU», «YPOBHH OpraHU3AIMH KUBOUH
PUPOIBI.

Oo6opynosanwue: moaens Monekynsl JJHK.

Tema 3. XuMH4ecKHUil COCTaB M CTPOCHHUE KJIETKH.

XWMHMYECKUH  COCTaB  KIETKHM.  XHUMHYECKHE  DJIEMEHTHI: MaKpO3JIEMEHTBHI,
MHUKpO3JIeMeHTh. BoJla 1 MuHepalibHbIE BEILIECTBA.



@yHKIMM BOJABI M MHUHEpAIbHBIX BelleCcTB B KieTke. [logaepikaHne OCMOTHYECKOrO
Oananca.

Benxu. CoctaB u crpoenue 6e1KoB. AMUHOKHCIOTE — MOHOMEpHI O6enkoB. HesameHnumbie
U 3aMEHUMbIE AMHUHOKUCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYphI O€IKOBOM
MOJIEKYNbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W 4YETBEpTUYHAs CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. buonornueckue GyHKIUN OEIKOB.

®epMmeHTHl — OHoJOrHyeckre karaiau3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIN IIEHTD,
cyocrpatnas crenuduunoctb.  Kodepmentsl. Burtamunpl. Otnwums  GepMEeHTOB  OT
HEOPraHWYECKUX KaTaJIn3aTOPOB.

YrneBoabl: MOHOCaxapu bl (TIOKO03a, prubo3a U 1e30Kcupud03a), qucaxapuibl (caxaposa,
JaKTO3a) W Monucaxapuibl (Kpaxmal, TJIUKOTeH, Ieuitoio3a). buomormdeckue (yHKIMH
YTJIEBOJOB.

Jlunmuaer:  Tpurmunepuabl, dochomunuabl, crepousbl. [ 'uapoduIbHO-THAPOGHOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB M JIMMUIOB Kak
MCTOYHUKOB DHEPIHUH.

Hyxneunoseie kucnotel: [JHK u PHK. Hykineornasl — MOHOMEPBI HYKJIIEMHOBBIX KHCJIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne m ¢ynknum PHK. Bumer PHK. AT®: ctpoenue u
byHKUINN.

Huronorusa — Hayka o kierke. KierouHnas teopus — mpumep B3aUMOJEHCTBUS HUACH U
¢dakTOB B HAYYHOM MO3HAHUU. MeTOo/1bl U3yYEHUS KIETKH.

Knetka kak nenoctHas >kuBasi cucrema. OOIIye NpU3HaKU KIETOK: 3aMKHYTasl Hapy>KHasi
memOpana, mosiekynbl JIHK kak reHeTnueckuit anmapar, cucTeMa CHHTe3a OeJka.

Tumbl KIETOK: JyKapHOTHYecKas M MpokapuoTuueckas. (OCOOCHHOCTH CTpPOCHUs
poKapruoTHUecKor kiaeTku. Kinetounas crenka 6akrepuii. CTpoeHHE SyKapUOTHIECKOW KIIETKH.
OCHOBHBIE OTIINYUS PACTUTEIHHON, )KUBOTHOW M TPUOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAsl CTEHKA, TIMKOKAJIHMKC, MX (YHKIUH.
[Ina3marnueckas memOpana, e€ cBoicTBa W (QyHKuuu. LluToruiasma u e€ oOpraHOMABL.
OnnomemOpannbie opranouibl kietku: DI1C, anmapar ['onabmku, mu3ocomsl. [loayaBTOHOMHBIE
OpraHoOWAbl KJIETKH: MHUTOXOHJPUH, IUIacTUAbl. [IpomcxokaeHue MUTOXOHAPUM W IUIACTHA.
Bunast miiactun. HememOpaHHbIe OpraHOUbI KIIETKU: puOOCOMBI, KJIETOUYHBIH [EHTP, LIEHTPUOIH,
PECHUYKH, KTyTUKU. DYHKIIUN OpraHOUI0B KJIETKU. BKiltoueHus.

Snpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sapa: saepHas 000JI04Ka, Kaproria3ma,
XPOMATHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoncTpanum:

IToptpetsi: A. JleBenryk, P. I'yk, T. llIsanu, M. llIneitnen, P. Bupxos, Ixx. Yorcon, O.
Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

Huarpammsl:  «PacnpeneneHue XUMHUYECKMX DJJEMEHTOB B HEXHMBOM  IIPUPOIAE»,
«PacrnipeniesieHe XUMAUYECKUX JJIEMEHTOB B )KUBOU MIPUPOAE.

Tabmunper u cxemsl: «llepuonuyeckas Tabauna XUMHYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOJbD», «buocunres 6enka», «CTpoeHne MojaeKyibl 6enka», «CTpoeHne GpepMeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monexkynsl AT®», «CtpoeHne 3ykapuoTHUECKON
KIeTkn», «CTpoeHue XUBOTHOM KiIeTKu», «CTpoeHue pacTUTeNbHOU KieTkn», «CTpoeHue
MPOKAPUOTUYECKOHN KIETKNY, «CTpOEHUE Apa KIETKH», «Y TIIEBOABDY, «JIMIuIb.



OOGopynoBaHHe: CBETOBOM MHMKPOCKOIN, O0OOpYyIOBaHUE IS TMPOBEACHHUS HAOIIOICHUM,
U3MEpPEHUH, KCIEPUMEHTOB, MUKPOIPENapaThl PACTUTENBHBIX, JKUBOTHBIX U OaKTepHAIbHBIX
KIIETOK.

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

JlaGopatopnast pabora Ne 1. «/3yueHne KaTaaIuTHYECKONW aKTUBHOCTH (epMEHTOB (Ha
pUMepe aMIJIa3bl WA KaTaaas3bl)y.

JlaGopatopHasi pabora Ne 2. «M3ydeHHe CTPOCHHS KIETOK PACTECHHH, >XKMBOTHBIX W
OaxTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMUCAHHE».

Tema 4. /KuzHeaesATeIbHOCTH KJIETKH.

OOMeH BeImiecTB, WM MeTa0omu3M. AcCUMUIAIUS  (TUIACTHYECKH OOMEH) u
TUCCUMIIIALIUS (PHEPreTHUECKUii 00MEH) — IBE€ CTOPOHBI €IMHOTO Tpoliecca Metadonu3ma. Porb
3aKOHOB COXPAHEHHUS BEUIECTB U SHEPTUU B IOHUMaHUU MeTadoIn3Ma.

Tunber oOMena BemecTB: aBTOTpOGHBIN U reTepoTpodHbd. Pons depmeHTOB B 00MEeHE
BEIIECTB U MIPEBPAIICHIUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBass Haszbl (orocunreza. Peakuuu ¢doTtocuHTe3a.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHNE (POTOCHHTE3A IS KU3HU Ha 3emuie. Briusaue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XEMOCHHTE3HPYIOIIUe OaKTepuu. 3HAUCHHE XEMOCHHTE3a JUIsl KU3HU Ha
3emuie.

DHepreTHyeckuidi oOMEH B  KJeTKe. PacrieruieHne  BemecTB,  BBIACICHHE U
aKKyMYJINPOBaHME SHEPTUU B KJIETKE. DTalbl d3HepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmopomHoe OKuCIeHHE, WIM KIeToyHoe JAbixanue. OKUCIHTEThHOE
dochopmmposanne. IPPEeKTUBHOCT IHEPTETHIESCKOTO OOMEHA.

Peaknun marpuuHoro cuHTe3a. ['eHermueckas wuHpopmanmus u JIHK. Peanuzarus
reHeTu4decKoi mHpopmanuu B KiIeTKe. [ €eHeTHUeCKU KOJ M €ro CBOWCTBA. TPpaHCKPHUIIIIHS —
matpuunblii cuaTe3 PHK. Tpancnauus — 6unocunres 6enka. Dtanbl TpaHcasanuu. KonupoBanue
aMHHOKHUCIOT. Ponk pubocoM B OnocunTese Oenka.

Heknerounsie ¢opmbl xku3HM — BHpYChL. Mcrtopus otkpeitus BupycoB (/. .
NBanoBckuii). OCOOEHHOCTH CTPOCHUSI M KU3HEHHOTO ITMKIJIa BUPYcoB. bakrepnodaru. bonesnn
pacTeHHid, )KMBOTHBIX U Y€JIOBEKa, BhI3bIBAEMbIE BHpycaMu. Bupyc nMMmyHoneduinra yeinoBeka

(BUY) - Bo30oymutens CIIMJla. OOpaTHas TpaHCKpHINIHS, peBEpTasa U HWHTETpasa.
[TpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.
JdemoHncTpanum:

Hoptpets: H. K. Konpuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmunet  w cxembl: «Tumbl  muTaHus», «Mertabonusmy»,  «MHUTOXOHIPUSY,
«OHepreTnueckuii oomMen», «Xmopormiact», «Dorocuntes», «Ctpoenne JIHK», «Ctpoenue u
dbyHKIMOHUpOBaHWE TeHa», «CuHTe3 Oenka», «leHernueckwii kom», «Bupycsm,
«bakrepuodarn», «Ctpoenne wu xku3HeHHbId 1MKn Bupyca CIIMa, Oakrepuodaray,
«Pemmukanusa JJHK».

O6opynoBanue: moaenu-anmaukanuu «Yasoenue JIHK u tpanckpumius», «buocunTtes
oenkay, «CTpoeHHue KIETKU», MoJiensb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHIMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii muki, WM KU3HEHHBIM UK kKietku. Murtepdasa m mutos. Ilpomeccsl,
nporekatome B uHTepdase. Permnmukamums — peaknus marpudydoro cunre3a JJHK. Crtpoenue
XpoMocoM. XPOMOCOMHBI HAa0Op — KapHOTHIL. J[MIUIOWTHBIM W TArUIOWIHBIA XPOMOCOMHBIE



HaOopbl. Xpomatuasl. LluTonoruueckne OCHOBBI Pa3MHOXKEHHS U MHIWBUIYaJTbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne wnetkn — muto3. Cramuu mwurtosa. Ilpouecchl, mpoucxonsiive Ha pa3HbIX
CTausAX MUTO3a. bUONOrM4eCKnii CMBICII MUTO3a.

[TporpamMmmupyemasi ruesb KIETKH — aromnTo3.

@opMBI  pa3MHOKEHHSI OpPraHM3MOB: Oecroioe W TMOoJIoBoe. Buabl  Oecronoro
Pa3MHOXKEHHUS: JIeJICHHE HaJIBO€, TTOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHUE,
BEreTaTHBHOE pa3MHOKeHue. VCKycCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €r0 3HAYeHHUE IS
CEJIEKIIH.

[TonoBoe pazMHOXKEHUE, €r0 OTJIMYHUS OT OECIOIOTO.

Meiio3. Craguu meiosza. [lpormeccel, nmpoucxomsume Ha cragusx Mmenosa. [loBenenue
xpomocoMm B Meio3e. Kpoccunrosep. buonornueckuii cMbIC M 3HAYEHHE MEil03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10/10BBIE *Kene3bl:
CEMEHHHUKHU U sudHUKH. OOpa3oBaHHE W PAa3BUTHE TOJOBBIX KIETOK — rameT (CIepMaTo30U,
SIMIIEKJIeTKa) — crhepMatoreHe3 u oBoreHe3. (COOEHHOCTH CTPOCHHUS SUIEKIETOK |
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

NunuBunyanpbHOE€ pa3BUTHE (OHTOTEHE3). OMOpPHOHANIBHOE pa3BUTHE (IMOpHOTEHE3).
Oranbl 3MOPHOHATHHOTO PA3BHTHUSI Y IO3BOHOYHBIX JKHUBOTHBIX: JAPOOJICHHE, TacTPYISLUs,
oprarorene3. [ToctomOproHanbHOE pa3BuUTHE. THIBI MOCTIMOPUOHATBEHOTO PA3BUTHS: MPSIMOE,
HempsiMoe (JIMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3bIBaTh BPOXK/IEHHBIE YPOICTBA.

Poct u pa3Butue pacrenuii. OHTOTeHE3 IIBETKOBOI'O PACTEHHS: CTPOEHUE CEMEHU, CTA/IUU
pa3BUTHA.

JdemoncTpanum:

Ta6muup! u cxembl: «@OpMbI pa3MHOKEHUSI OPTAaHU3MOBY, «J[BOITHOE OIJIOIOTBOPEHHE Y
LBETKOBBIX pacTeHUi», «BereraTuBHOEe pa3MHOXEHUE pPACTCHUN», «JlelleHne KIIETKU
Oaktepuii», «CTpoeHUE TMOJOBBIX KIETOK», «CTpOeHHE XpOMOCOMBI», «KIETOUHBINA UK,
«Permmukanus JJHK», «Mutoszy», «Meiosy, «IIpsMoe n HenpsiMmoe pa3BuTtHe», «l'ameToreHes y
MJIEKOTIUTAIONIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKOI, MHUKpompenaparbl «CrepMaTo30HIbl MIIEKOIUTAIOIIETOY,
«Siueknerka wmuekonuTarouiero», «KapuoknHes B KJIETKax KOpeIIKa JyKa», MarHUTHas
Mojaenb-anrukamnus «Jlenenue knetkn», monens JIHK, Mmoaens metadaszHoit XpOMOCOMBL.

JlaGopaTopHble U MpaKkTH4YecKue padoThbl:

JlaboparopHnas padota Ne 3. «HabmogeHne MuTO3a B KIIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIpEnapaTax.

JlaGopatopnast pabora Ne 4. «/3ydyeHwe CTpPOCHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHerukd. HMcropus pa3BUTHS TEHETUKU. Ponb mUTONOrMH U
SMOPHOJIOTUH B CTAHOBJICHUH T€HETUKU. Bkiax poccuiickux u 3apy0exHbIX yUEHBIX B pa3BUTHE
FeHeTUKU. MeTonbl TeHETUKH (TMOPHUI0JIOrMYECKU, LHUTOT€HETUYECKHI, MOJIEKYISIPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUECKHE MOHATUA. | 'eHeTHueckasi CMHMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpeIlUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHWS  NPHU3HAKOB, ycTaHoBjieHHble [.  Mengenem.
MonorubpuaHoe cKkpenuBanue. 3aKOH eIUHO-00pa3usi THOPUIOB TTEPBOTO MTOKOIeHHs. [IpaBuino



JOMUHUPOBAHUA. 3aKOH paclleruieHus npu3HakoB. ['mmore3a uyucToThl ramer. [lonmHoe wu
HEIOJIHOE JOMUHUPOBAHHE.

JluruOpunHoe  CKpeluBaHWe. 3aKOH HE3aBUCHMOTO  HACTEIOBaHUS  IPU3HAKOB.
[{uToreHeTHyeckue OCHOBBI TUTHMOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIOLIEe CKpEIlWBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIUBAHUS JIJIs ONIpeIeTICHHs] TEHOTUIIa OCOOH.

CueruilenHoe HacienoBaHue mnpu3HakoB. PabGora T. Moprana 1o CLEIUIGHHOMY
Hacje10BaHuI0 TeHoB. HapylieHue clierieHus TeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHasl TEOPHS HACIEACTBEHHOCTH. [ eHeTHYeCKne KapThl.

I'enetnka mosia. XpoMOCOMHOE OIpeIeTIEHHE MoJa. AYTOCOMBI M MOJIOBBIE XPOMOCOMBI.
l'omorameTHeie W TeTeporameTHble OpraHu3Mbl. HaclienoBaHue NPU3HAKOB, CLEIJICHHBIX C
MOJIOM.

N3meHunBOCTh. BHbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HAcleACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTepUCTHKAa MOIU(PUKALMOHHOW H3MEHYMBOCTH.
Bapuanuonsslil psn v BapuanuonHast kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHBIC TIPU3HAKK U X HOopMa peakiuu. CBoHCTBa MOANPUKAIIMOHHONW N3MEHYNBOCTH.

HacnenctBenHas, iy reHoTUNHUYECKasi, N3MEHUYUBOCTh. KoMOMHATHBHAS M3MEHUHUBOCTD.
Meiio3 W TOJOBOM TIPOIECC — OCHOBAa KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalmoHHas
U3MEeHYUBOCTh. Kiaccudukarmsi myranuid: reHHbIe, XpPOMOCOMHBIC, T€HOMHBbIE. YacToTa u
NPUYMHBI MyTalii. MyTareHHnbie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HACIIEICTBEHHOU
m3MmenunBoctu H. . BaBumnosa.

BHesinepHas HacneCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uenoBeka. Kapuorumn uyenoBeka. OCHOBHBIE METOJIbI TEHETHKU 4YEJIOBEKa:
TeHEAIOTUYECKUH, OJIM3HENOBbIN, IUTOTCHETUYECKUN, OMOXUMHUYECKHH, MOJIEKYISPHO-
reHetudecknid. COBpEMEHHOE OIpEeAeNICHHEe TEeHOTHUIIA: IOJHON€HOMHOE CEKBEHHPOBAHME,
TeHOTHIUPOBaHKWE, B TOM uucie ¢ nomomipio I[1I[P-anamm3a. HacnencrBenHsie 3aboseBaHUs
YyelioBeKa: TeHHble Ooyie3HW, OOJIe3HHM C  HACIEJACTBEHHOW MPeapacrloiOKEHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTudeckwe W TeHepaTuBHbIe MyTanud. CTBOJIOBBIC KIETKH.
[TpuHLIMIIBI 370pOBOTO 00pa3a >KU3HH, NUArHOCTUKU, MPO(PUIAKTUKYA U JICYSHUS T€HEeTHUYECKUX
Oose3Heil. MenuKO-TeHETHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHUE MEAUIIMHCKOW TCHETHKU B
MPEIOTBPAIICHUH U JICUSHUH TeHETUIECKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoncTpanum:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodeen-
Pecosckwuii, H. 1. BaBuios.

Tabmumer u cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAHUE U €r0 UTOTEHETHUYECKass OCHOBAY,
«3aKOH pacuIeIUICHUSI M €ro IMTOTeHETUYeCKass OCHOBa», <«3aKOH YHUCTOTBHI TaMeT»,
«durubpunnoe ckpeuuBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKpELIMBAHUI,
«Merio3y, «B3zanmoaeicTBie auielibHbIX T€HOBY», «['eHeTHUecKue KapThl PaCTEHHH, KUBOTHBIX
u 4yenoBekay, «['eHetuka monay, «3aKOHOMEPHOCTH HACIEIOBAHUS, CIEIUICHHOTO C IOJIOMY,
«KapuoTunsl YenoBeka W IKHBOTHBIX», «Bumbl wusMeHunBoCcTHY», «MoaudukanmoHHas
U3MEHUYUBOCThY, «HacnenoBanue pesyc-daxtopay, «['eHeTnka rpymnm KpoBu», «MyTanuoHHas
U3MEHYUBOCTBY.

Oo6opynoBanue: Moxaenu-ammiukanuu «MoHoruOpuaHOE CKpermmBanue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBaHue», «llepekpécT XpoMocom», MHKPOCKOIN H
Mukpornpenapar «J[pozodumray (Hopma, myranuu GopMbl KpbUIBEB U OKPACKH Tena), repbapuit
«["opox moceBHOW.

JlabopaTopHble U IpaKkTHYeCcKHe padoThI:



JlaGopaTtopnast pa6ora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO M JUTUOPHUIHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIPEIapaTaxy.

JlaGopatopHast pabota Ne 6. «/3yyeHne MOAUPHUKAIIMOHHON U3MEHYHMBOCTH, TOCTPOCHHE
BAPUAIIMOHHOTIO PAJIa U BApUALMOHHOW KPUBOI.

JlaGopatopnast pabora No 7. «AHamu3 wMyTanmwi y Apo30riibl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[Ipaxtuueckas padora Ne 2. «CocTaBiieHHE U aHATTU3 POJOCIOBHBIX YETIOBEKAY.

Tema 7. Cesexkuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi KaKk HayKa W mpouecc. 3apoKJICHHE CENICKINU U ToMecTukamus. Yuenue H. H.
BaBuioBa o meHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTypHBIX pacTeHHid. LleHTps
MPOUCXOKICHHS TOMAITHUX KUBOTHBIX. COpT, MOPOAA, LITAMM.

CoBpeMeHHbIE METObI CENEKIIMU. MacCOBBI M WHAMBUAYAJTbHBI OTOOPHI B CEIICKITUU
pactenuii U KUBOTHBIX. O1leHKa 3KcTepbepa. bM3KkopoacTBEHHOE CKpelIMBaHUE — UHOPUAMHT.
Uucras nuHusA. CKpelMBaHWE YUCTBIX JHHUNA. [erepo3uc, wim TruOpuaHas Cuia.
HeponctBenHoe ckpemmBanue — ayTOpuauHr. OtmanéHHas TuOpuau3anus U e€ yCIeXH.
NckyccTBEeHHBI MyTareHe3 M IMOJYyYEHUE TMOJUIUIONIOB. JlOCTH)KEHUS CENEKIMU PaCTeHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacip IpPOU3BOACTBA. ['€HHas WMH)KEHEpHs. OTalbl CO3JaHUS
pexomOunantHoi JIHK u Ttpancrenneix opranu3moB. Kierounass umxenepus. Kietounble
KyJlbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHnid. KiloHnpoBaHue BBICOKOIPOLYKTHUBHBIX
CETbCKOXO03SHMCTBEHHBIX OPraHU3MOB. OKOJOTUYECKHE M JTHYecKue mnpobiaembl. MO —
TeHETHYECKU MOIU(DHUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabmunpel u cxembl: kKapra «LleHTpbl MpPOMCXOXKIEHUS M MHOrooOpasusi KyJIbTYPHBIX
pactenuii», «Ilopoapl 1oOMalIHUX KUBOTHBIX», «CopTa KYJbTYpHBIX pacTeHMil», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. VBanoBay, «[lomummonaus», «OOBEKTHI
o6uorexHonorun», «Knerounsle KylabTypbl U KIOHUpOBaHUE», «KOHCTpyupoBaHHE U TEpEHOC
TE€HOB, XPOMOCOM).

OO0opynoBaHue: MYJSDHKU TJIOJI0OB U KOPHEIUIOAOB JUKUX (OPM MU KYJIbTYPHBIX COPTOB
pactenuii, repbapuii «CebCKOX03sHCTBEHHBIC PACTEHUS.

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIKEHHUS CENEKLUUU pPAacTeHHIl M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENBHBIM y4acTOK, B TEILUTMYHOE
XO035ICTBO, 1a00PATOPUIO arpOYHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».



11 KJIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[Ipennoceliky BO3HUKHOBEHMSI HBOJIIOLIMOHHOW TEOPUM. OBOJIIOLIMOHHAS TEOpUs U €€
MecTO B OHojoruu. BirsHue 3BOIIOIIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CeugerenbctBa HBonmonuu. [lameoHTomornyeckue: mOCIENO0BATENBHOCTh MOSIBICHUS
BUJIOB B MaJICOHTOJOTMUYECKON JIETONHUCH, Nepexoanbie GpopMel. buoreorpapuueckne: cxoncTBO
U paznuuue GayH u GIop MaTEpUKOB U OCTPOBOB.

OMOpPHOIOTMYECKHEe: CXOJACTBA U Pa3auuMs SMOPHOHOB Pa3HBIX BHUJOB TO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHBIE, PYAMMEHTapHbIE OpTraHbI,
aTaBU3MBbl. MOJEKYIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHW3MOB HACIEJACTBEHHOCTH H
OCHOBHBIX METa0OJIMYECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomounonHass Teopuss Y. [lapBuna. IIpennocbuiki BO3HUKHOBEHHS JIapBUHHU3MA.
JIBuwokymiye Cuibl JBOMIONMHM  BUAOB 1o JlapBuHY (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECypCcoB, HeompenenéHHas H3MEHUYMBOCTh, OOphOa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas Teopus 3Bostonun (CTD) u e€ 0OCHOBHBIE TTOJIOKEHUS.

MukposBontonus. [lonynsanms kak eIMHALIA BUIA U SBOJIIOLUU.

JBmwxynme cuibl ((hakTophl) BOJIONUU BUAOB B Npupojae. MyTallMOHHBIN mpolecc U
KOMOWHATUBHAs HM3MEHYUBOCTh. [lomynsiuoHHbIe BOJMHBI M JApeild reHoB. Wzomauus wu
MUTPALIHS.

EcrecTBenHbIii 0TOOp — Hamparisitouuii (aktop sBomonur. DopmMbBl €CTECTBEHHOTO
otbopa.

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3Boouuu. [IpumMepsl nmpucnocodaeHuit
y opranuzmoB. ApoMop(h o35l ¥ UIM0-aJanTaluH.

Bun wu Bumoo6OpaszoBanme. Kputepum Buma. OcHOBHblIE (GOpMBI BHI000pA30BAHMS:
reorpagpuueckoe, IKOJI0rHUECKOe.

MaxkposBosrorusi. PopMbl 3BOJIOLUHU: (pUIETUYECKas, JAUBEPreHTHAs, KOHBEpPreHTHasl,
napasuienpHas. HeoOpaTuMOCTh 3BOIOIHH.

[IponcxoxkaeHne  OT  HeCHEUMAIM3MPOBAHHBIX  HpeakoB.  [Iporpeccupyromas
crenyaan3anus. Al[aHTI/IBHaH paauanus.
JdemMoncTpanuu:

[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, D.
I'exkkens, @. Mroiep, A. H. CeBepiios.

Tabmumer u cxeMmbl: «Pa3BuTue oOpraHmueckoro mupa Ha 3emie», «3apoJbliu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CYyIIECTBOBaHHEY,
«EctectBennbiii  otb0p», «MHOrooOpasme COpTOB pacTeHuit», «MHoroobpasue Mmopos
YKUBOTHBIX», «[Tonmynsauum, «MyTtanuoHHas M3MEHUYUBOCTbHY, «ApoMOp(O3bD»,
«Unnoananrtamumny, «OO0mas aereHepamus», «JBrkymme cuibl 3Bomroruny, «Kapra-cxema
mapiipyta nyremectsus Y. Jlapsuna», «bopbba 3a cymecrBoBanue», «lIpucnocobieHHOCTD
opranu3mMoBy, «I eorpaduueckoe BUI000pa3oBaHuE)», « IKOJIOTHIECKOE BUA000pa30BaAHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPaCKH, Ha0Op IUIOAO0B U
ceMsiH, KosuteKnus «[IpuMepsl 3aIUTHRIX MPUCTIOCOOICHUH Y KUBOTHBIX», MOAETh «OCHOBHbBIC
HaIpaBJICHUs 3BOIIONUNY», 00bEMHAs MOzieNb «CTpOEeHUE TOJIOBHOTO MO3Ta O3BOHOUHBIX).

buoreorpaduyeckas kapra wmupa, Kosuiekius «DoOpMbl COXPAHHOCTH HMCKOIAEMbIX
KUBOTHBIX W pacTeHHil», Mozaens anmukanus «llepekpéct xpomMocom», BiIaKHbIE MpernapaTsl



«Pa3Butne Hacekomoro», «Pa3BuTme mArymku», Mukpompemnapar «Jposoduna» (HOpMma,
MyTaluu (OPMBI KPBUTHEB U OKPACKH TEIa).

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

JlaGopaTtopnast pabota Ne 1. «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUIOY.

JlaGopaTopnast pabGora Ne 2. «OmnmcaHue TPUCITOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KHU3HU Ha 3emJie.

JloHayuyHble MpeACTaBIEHUS O 3apOKIACHUU XKU3HU. HaydHble rMnore3sl BOZHUKHOBEHUS
JKU3HU Ha 3emJyie: abWoreHe3 W IMaHCTepMus. XUMHYECKas HBONIONUA. AOHOTCHHBI CHUHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OIKCIEPUMEHTAIbHOE  MOATBEPKICHUE
XUMHUYECKOH 3BomroIMK. HadanpHble Tanel 6uonorunueckoit sBomonmu. ['unoresa PHK-Mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKU. [lepBble KIeTKH U UX
3BoItonHsl. DOPMUPOBAHNE OCHOBHBIX IPYIII )KUBBIX OPraHU3MOB.

PasButne xusHum Ha 3emsie mo d3pam u nepuojam. Karapxeill. Apxelickas u
nporepo3oiickas 3pel. [laneoszoiickas spa u e€ mnepuoiabl: KeMOPUHCKHI, OpPIOBUKCKHA,
CUJTYPUICKUH, TEBOHCKU, KAMEHHOYTOJIbHBIN, MEPMCKUH.

Me3so3olickas 3pa 1 €€ nepruoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kaiino3olickas spa u €€ nepuo/ipl: MajeoreHoBbIN, HEOT€HOBBIM, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KIMMara M TIeoJIOTMYeCKUX MpoueccoB. OCHOBHBIE 3Tambl 3BONIOLUU
pacTUTEIBLHOTO W J>KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUW W KUBOTHBIX. [losiBeHue,
pacuBeT U BBIMUPAHUE IPYIIT KUBBIX OPraHU3MOB.

CucreMa opraHM4ecKOro Mupa Kak OTpa)keHue IBOJIOLHUU. OCHOBHBIE CUCTEMATHUYECKUE
TPYIIIIbI OPTraHU3MOB.

OBOJIIOLIMST  4YEJIOBEKAa. AHTpPOINOJOTHSl Kak Hayka. Pa3BuThe MpencTaBieHUd O
MIPOUCXO0KICHUH YesloBeKa. MeTo bl n3yueHus: antponorenesa. CxoAcTBa U pa3nyus 4eloBeKa
1 KUBOTHBIX. CHCTEMAaTHUUECKOE MOJIOKEHUE YEJIOBEKa.

HBuxymme cunbl  (pakTopel) aHTpomoreHesa. HacnencTBeHHas WM3MEHYHMBOCTh H
€CTeCTBeHHBIN 0TOOp. OOmecTBeHHBIN 00pa3 KU3HHU, U3TOTOBIICHUE OPYAHHN TPY/a, MBIIIUICHHE,
peysb.

OCHOBHBIE CTaJIMM U BETBU JBOJIIOIMU YEJIOBEKA: aBCTPAJIOMUTEKU, YETOBEK yMENbIH,
Yenosek mnpsamoxoxasamuii, YemoBek HeaHaepTranbCckui, YenoBek pasymubld. Haxonku
HCKOMAeMbIX OCTaTKOB, BPEeMsl CYILIECTBOBaHUS, 00JIACTh PacHpOCTpaHEHHUs, 00BbEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHS.

UYenoseueckne packl. OCHOBHBIE OOJBININE pPachl: €BpomeouHas (eBpas3uiickasi), HeTpo-
aBcTpajioujHas  (dKBaTOpUalbHAas), MOHTOJOMUJIHAs  (a3uMaTCKO-aMepuKaHckas). UepTsl
MPUCIIOCOOJICHHOCTH TPECTaBUTENeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBAHUA.
EnunctBo yenoBeueckux pac. Kpuruka pacusma.

JdemoncTpanum:

[optpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Musnnep, I'. FOpu, Y. lapBuH.

Tabmuupl u cxembl: «Bo3HukHOBeHHE COTHEYHOM CHCTEMBI», «Pa3BUTHE OpraHMYECKOTO
mupay», «PactutenbHas kineTtka», <«KuBoTHas kinetka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupay», «CpaBHEHUE aHATOMUYECKUX YEPT CTPOEHUS
YelloBeKa M YeIOBEKOOOpa3HBIX 00e3bsH», «OCHOBHBIE MECTa MAaJCOHTOJIOTUYECKUX HAXOHOK
MPEKOB COBPEMEHHOIO YeloBeKa», «J/IpeBHeimme moan», «/peBHue moan», «llepsbie
COBPEMEHHBIE JIFOIN», «HUeoBeueckne pachbi».



O6GopynoBanue: wmysiku  «lIpoucxoxaeHue uyenoBeka» (OIOCTBI  aBCTPAJOMHUTEKA,
NUTEKaHTpONa, HeaHJepTallblla, KPOMAaHBOHIIA), CIENKH WM U300pa’keHHs] KaMEHHBIX OpYIHi
NEepBOOBITHOTO YenoBeKa (KaMHH-4OMNIephl, pyOuia, ckpebia), reoXpoHoJIoruyeckas tabiauia,
KosuteKus «DopMbl COXPaHHOCTH UCKOMAEMBIX )KMBOTHBIX U PaCTECHHUI.

JlaGopaTopHble U MpaKkTH4YecKue padoThbl:

[Ipaktuueckast padora Ne 1. «/3yueHne MCKOMAaeMBIX OCTaTKOB PACTEHUH M KMBOTHBIX B
KOJITICKITHSIX .

DKCKypcusi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTECTBEHHO-HAYYHBIM WITH
KpaeBeIUECKUI My3€il).

Tema 3. OpranusMsbl U OKpPYKalOIas cpeaa.

Okojoruss Kak Hayka. 3ajaud M pa3fesibl dKOJIOIMH. MeToabsl 3KOJOTMYeCcKUX
UCCJIEIOBaHUM. DKOJIOTHYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKa.

Cpenbpl  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AYIIHAs,  IOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Okonorudeckue ¢akrtopbl. Knaccudukaius skonorudeckux (GaxTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTpOIOreHHbIe. JlelicTBHe HKOIOrHuecKuX (GakTOpOB HA OPraHU3MBI.

AbGuotuueckue  (QakTophl:  CBET, TEMIlepaTypa, BJIAKHOCTb. DOTONEPUOAU3M.
[IpucnocobneHnst OpraHu3MoB K ICHCTBHIO a0MOTHUYECKUX (hakTOpoB. buomornuecknue puTMsl.

buotnueckne dakropbl. Bumpl OMOTHYECKHMX  B3aUMOJCWCTBUN:  KOHKYPCHIIHS,
XHUIIHUYECTBO, cUMOMO03 U ero ¢opMmsbl. [lapazutusm, koomnepanus, MyTyalu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HAaxXJEOHMYECTBO). AMEHCAIM3M, HEUTpaIu3M. 3HadeHHE OHOTHYECKUX
B3aUMOJICHCTBUM JJIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKH Momyisinud. OCHOBHBIE TOKa3aTead IOMYJALUN:
YHUCIIEHHOCTb, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, MPHUPOCT, Murpauus. JuHaMuka
YHUCIIEHHOCTH MOMYJISIIUY U €€ PeryJsiusl.

JdemoncTpanum:

optpetsi: A. 'ym6onbar, K. @. Pynse, O. I'ekkens.

Tabmuipl u cxemsl: kapta «[Ipupogubie 3081 3eMany, «Cpeasl 0OUTaHUS OPTraHU3MOBY,
«Dotonepuoguzmy», «l[lomymsmuu», «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH MOMYJISLUN
uHy30pUn-TYpenbkn», «lIuiessie nenmy.

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

JlaGopaTtopnast pabota 1 «Mopdonorundeckue 0COOCHHOCTH PACTEHHM U3 Pa3HBIX MECT
oOUTaHUSY.

JlaGopatopHas paboTa 2 «BiusiHue CBETa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[IpakTuueckas pabota «AKBapuyM Kak MOJEIb SKOCHCTEMBD».

Tema 4. Coo0mmecTBa U 3KOJIOTHYECKHE CHCTEMBI.

CoobOmectBo  opranu3mMoB —  OuoreHo3.  CTpykTypel  OHMOIIEHO3a:  BHJIOBasi,
pOCTpaHCTBEHHas, Tpoduueckas (mumieBas). Bunsl-nomuHanTel. CBs3M B OHOIIEHO3E.

Dkonorudeckue cuctembl (dkocucteMbl). [loHsATHE 00 SKOCHUCTEME W OHMOTEOIeHO3E.
OYHKINOHAJIbHBIE KOMIIOHEHTHl HJKOCHCTEMBI: TPOAYLEHTHI, KOHCYMEHTBHI, pEIYLEHTHI.
KpyroBopoT BemecTB M TMOTOK JHEPrUM B IKocucTteMe. Tpoduueckue (MHIIEBBIC) yYpOBHU
skocuctembl. [lumeBbie nenu u cetdu. OCHOBHBIE TIIOKa3aTeNd HKOCUCTEMBI: Omomacca,
OPOAYKIHsI. DKOJOTUYECKUE MHUPAMUABI: MPOAYKIIMU, YUCICHHOCTH, Omomaccel. (CBoicCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpETYJIsiius, pazputue. CyKkueccus.



[IpupoaHbie HSKOCHUCTEMBI. ODKOCHUCTEMBI 03€p M PEK. IDKOCUCTEMAa XBOWHOIO WM
HMIMPOKOJIMCTBEHHOT O JIeca.

AHTPONOTeHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOoskocucTeMbl. buonoruueckoe u
X03SCTBEHHOE 3HaYEHHE arpOdKOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpasue kak (akTop ycroumBoCcTH dKocucTeM. CoxXpaHeHHe OHMOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

Yuenne B. W. Bepnanackoro o Omoctepe. ['panuiisl, coctaB u cTpykTypa Ouochepsl.
Kuroe BemectBo m ero (ynkmuu. OcobeHHOCTH Onochepsl Kak TriI00adbHON IKOCHCTEMBI.
JlunaMmuueckoe paBHOBECHE U 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB M OHOr€OXMMHYECKHE IUKIBI DJIEMEHTOB (Yriepona, a3ora).
3oHanpHOCTH OHOChepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emin. AHTpONIOTeHHBIC H3MeHeHus B onocdepe. [mobanpHbIE
9KOJIOTUYECKHE MPOOJICMBI.

CocymecTBoBaHue npuposl U yenoseuecTBa. CoxpaHeHne OMOpa3HOOOpa3Hst KaKk OCHOBA
ycroitunBoctu Onochepsl. OcCHOBA PallMOHATIBLHOIO YIPABICHUS MPUPOJHBIME pecypcaMH U UX
UCIOJIb30BaHue. JlocTikeHus: OMOIOTHH U OXpaHa MPUPOIbI.

JlaGopaTopHble U MpaKkTH4YecKue padoThbl:

[IpakTuueckas pabora «OmnpeneneHne KayecTBa BOIbI BOJIOEMay.

JdemoncTpanum:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackwii.

Tabmuupl u cxemsl: «IlumeBbie nenuy, «buoreHo3: coctaB u cTpykrypay, «lIpupomHbie
coobOmectBay, «llemu mnuTanus», «IKonormueckas mnupamunga», «buochepa u yenoBex»,
«DKOCUCTEMa IIUPOKOJIUCTBEHHOIO Jecay, «IKOCHCTeMa XBOWHOro Jeca», «buorenos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINOTEeHHbIE BO3JEHCTBUS Ha IPUPOIYY,
«BaxkHelmme MCTOYHMKU 3arpsi3HEHUs] BO3/lyXa W TPYHTOBBIX BoA», «llouBa — BaxHewias
cocrasisironas ouocheps», «PakTopsl Aerpaganuu nouBy», «I[lapHuKoBbIil 3¢ dexTy, «PakTopsl
PaZnoOaKTUBHOTO 3arpsi3HeHus Onocepbl», «Obmas ctpykrypa 6uocdeps», «PacnpoctpaneHue
KU3HU B Omocdepe», «O30HOBBIN 3kpaH Ouochepb», «Kpyroropor yriepoma B Ouocheper,
«KpyroBopot azora B mpupoe».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunnynsle OMOIICHO3bI», repbapuii
«PacturenpHble  cooOmiecTBa», Kowiekuuu — «buoneHo3», «Bpemurenw — BaKHEHIIHX
CEJIbCKOXO3SHUCTBEHHBIX  KYJIBTYpP», TepOapuul W KOJUIEKIUH PACTeHUH U  IKUBOTHBIX,
MPUHAJICKAINE K Pa3HBIM SKOJOTMYECKUM Tpymnam ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparnyn, U300paXKEHUS OXPAHIEMbIX BUJIOB PACTCHHUI U KHUBOTHBIX.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'NH
HA BA30BOM YPOBHE CPEJJHET'O OBIIIET'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHHMS NpenMera «bHoorus» BbIIEIEHBI
CIIEAYIOIIME  COCTABIIAIOIIME: OCO3HAHWE OOYYAIOUIMMHCA  POCCHHMCKON  IpaKIaHCKOM
UJACHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOINPEIEIIECHUIO,
HaJIMYue MOTHBAIMM K OOy4YeHUIO0 OWOJIOrHH, LeJIeHANpaBIeHHOE pa3BUTHE BHYTPEHHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KIIIOUEBBIX LIEHHOCTEH M UCTOPHUYECKHX TPaJULIUN pa3BUTUA
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS B
CBOEM  JEATENBHOCTH  IIEHHOCTHO-CMBICIOBBIMM ~ yYCTaHOBKAMH, IPUCYLIUMH  CHCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMWe SKOJIOTMYECKOro IMPaBOCO3HAHHUA, CIIOCOOHOCTH
CTaBUTH LIEJIN U CTPOUTD KU3HEHHBIEC IIJIAHBI.

JInyHOCTHBIE pE3yabTaThl OCBOCHMs IpeameTra «buonorus» nocTuraroTrcs B €OUHCTBE
y4eOHOIl W BOCIUTATEIBHON JESTETLHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMU POCCHUICKUMHU
COIIMOKYJIbTYPHBIMH, UICTOPUYECKHUMH U TyXOBHO-HPABCTBEHHBIMU LIECHHOCTSMM, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH UM HOPMaMHU MOBEACHUSI M CHOCOOCTBYIOT IpoLieccaM CaMOIIO3HAHUS,
CaMOBOCIIMTaHUS U CaMOPAa3BUTHS, PAa3BUTHS BHYTPEHHEH MO3ULUHU JMYHOCTH, NMATPUOTU3MA,
YBa)XEHUsI K 3aKOHY M IPaBONOPSAKY, YEJIOBEKY TPyJa M CTapUIEMy IOKOJIEHHIO, B3aUMHOI'O
yBaXEHUs, OEpPEe)KHOr0  OTHOIIEHHWA K  KYJAbTYpHOMY  HACIEIUWI0 U TPAAULHSIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoe U OKPY-KarolIen cpere.

JIMYHOCTHBIE Pe3yNabTaThl OCBOEGHUS YUeOHOro mpeaMera «buoorusy J0KHBI OTpaxaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLINXCsl PYKOBOJCTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
MO3ULIMEN JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpPHEHTALMi, ITO3UTUBHBIX BHYTPEHHHUX
yOeXAeHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM POCCHUIHCKOTO  OOIIecTBa,
pacIIMpEeHUE KU3HEHHOTO OMNbITAa M OIBITA JEATENIBHOCTH B IPOLECCE pEAN3alMM OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  OOyYaromerocss Kak AakTUBHOTO W
OTBETCTBEHHOTI'O YJIeHa POCCUICKOT0 OOIIECTBA;

OCO3HAaHHME CBOMX KOHCTUTYIMOHHBIX MIpaB M OOS3aHHOCTEH, yBa)KCHHE 3aKOHA U
IIPABOIIOPAJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUECKOH N1€ATEIbHOCTHU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U MO3HABATENIbHBIX 3a/1a4, BHITOJTHEHUU OUOJIOrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSATh COOCTBEHHYIO TIO3HMIIMIO IO OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBACHSATH €€;

YMEHHME YUYWUTHIBAaTh B CBOMX JCHCTBUSX  HEOOXOAUMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHbIMU yO€KIECHUSIMHU, KYIbTYPHBIMH LIEHHOCTSIMH U COLIMAIbHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4EOHBIX,
MIO3HABATENIBHBIX W HCCIIENIOBATEIbCKUX 3a/1a4, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIOHEHTOB NP 00CYXJAEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COAECPIKAHMUS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTHh POCCUNUCKON IPaKIaHCKOW MJICHTUYHOCTH, MATPUOTU3MA, YBAKECHHUS K
CBOEMY HAapoJly, YyBCTBa OTBETCTBEHHOCTH mepen PoauHoO#, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOM A3BIK U KYJIBTYpPY, IPOILJIOE U HACTOALLIEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuuy;



[IEHHOCTHOE OTHOUIEHHE K NPHUPOJHOMY HACIEAUI0 U MaMATHUKAM IPUPOJIBI,
IOCTXEeHUSIM Poccru B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJAJ POCCUUCKUX YYEHBIX B CTAHOBIIGHHE U pa3BHUTHE
OMOJI0TUY, TOHUMAaHK 3HAY€HUs OMOJIOTUY B TIO3HAHUM 3aKOHOB MIPUPO/IBI, B )KU3HU YEJIOBEKa U
COBPEMEHHOTO OOIIECTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOTO HApoAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAIIMI0 M MPUHUMAThL OCO3HAHHBIC PEIICHUS, OPUEHTUPYSCH
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHeE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYyAyIero;

OTBETCTBEHHOE OTHOIICHHE K CBOUM pPOJUTENSM, CO3JAaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TIPHHSITHS [ICHHOCTEH CEMEWHON XU3HU B COOTBETCTBHH C TPAIUIUSAMH HapOJOB
Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY OBbITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3/1€MCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIP@XEHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMIJICHHE MPOSBIATDH
KauyecTBa TBOPUYECKON JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310pPOBbS H
IMOLUMOHAJIBLHOTO (JIArONOJTyqusi:

MOHUMaHWE W pealin3alis 3J0pOBOro M 0€30MacHOro 00pasa KM3HHU (3I0pOBOE MUTAHUE,
COOIOZICHHE TUTUEHUYECKHUX MPaBUJI U HOPM, COATAaHCUPOBAHHBIN PEXKUM 3aHATHI U OTABIXA,
perymsipHass ¢uU3MUYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHWE IEHHOCTH TPaBWJI WHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO O€30IacHOro
MOBEJICHUS B CUTYAIIUAX, YTPOKAIOMINX 30POBBIO M KU3HU JTFO/ICH;

OCO3HAHHE TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJCHUS aKOTOJS,
HapKOTUKOB, KypeHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTH K aKTHBHOU JESITEIFHOCTH TEXHOJIOTHUECKON M COIMAIBHON HAPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH U CAMOCTOSTEIbHO  BBINOJHATH  TaKyHO
NeSITeIbHOCTD;

UMHTEpEC K pa3uyHbiM cepam mpodecCHOHATBLHON AESITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIH BBIOOp OymyIIei nmpodeccuu U peaaTn30BbIBATh COOCTBEHHBIE )KU3HCHHBIE TUIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa30BaHHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) IKOJIOTNYECKOT0 BOCTIUTAHMS

IKOJIOTHYECKHU TeJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOUYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CyIIIeCTBOBAHUS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYJIbTYphl: MPUOOPETEHHE OMbITa MJIAHUPOBAHUS
MOCTYIIKOB M OIEHKH WX BO3MOXHBIX TMOCJEICTBUN JJISI OKPYKAIOIICH CPEIbI;

OCO3HaHHE TTI00aTFHOTO XapaKTepa IKOJIOTUISCKUX MPOOIIeM U TTyTel UX PEIIeHUs;



CIIOCOOHOCTH UCHOJIB30BaTh MpUOOpeTaeMble MPU W3YYEHUH OUMOJIOTUU 3HAHUS U YMEHUs
IpU pEIICeHUH TMpOoOJieM, CBA3aHHBIX C PAMOHAIBHBIM IPUPOAONOIb30BaHUEM (COOIIOCHHE
IIPaBWJI IIOBEJEHUS B NPUPOJE, HAIPABICHHBIX HA COXPAHEHHWE PAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, OnoChephl);

AKTUBHOE HEMPUATUE NCUCTBUM, MPUHOCIIIMX BPEJ OKPY)KAIOUIEH MPUPOIHOU Cpeje,
YMEHHUE MPOTHO3HPOBATH HEOIArONpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMAEMBIX
JEUCTBUN U NPEJOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJIOTUYECKOTO MBIIUIEHUS, SKOJOTUYECKOW KYIbTYpPhI, OIBITA
NESTENIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS PpPYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHONW, KOMMYHMKAaTUBHOM W COLMAJIbHOM IIPAKTHKE, TNOTOBHOCTH K YYacTUIO B
IPAKTUYECKON AESITEIbHOCTH IKOJIOTUYECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKM W OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHajore KyJIbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIIMKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UNTATENIBCKON KYJIBTYpPhI KaKk CpECTBa B3aUMOIEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUSI MUPA;

NOHMMaHue cnenu(uku OMOJOrMM KaK HayKH, OCO3HaHHS €€ ponu B (HOPMHUPOBAHUU
palMoOHAIFHOTO HAYYHOTO MBIIIJICHUS, CO3aHUU LIEJIOCTHOTO MPEICTABICHHUS 00 OKpYKaloLieM
MUpEe Kak O €IWHCTBE TMPUPOAbI, 4YeloBeKa M oOllecTBa, B [O3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEH U peleHuu NpodIeM COXpaHeHUsI IPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OHMOJIOTMU JJIsl COBPEMEHHOW IMBHIM3AIMH: OOECIIeUeHHUs
HOBOTO YPOBHS Pa3BUTHUS MEIHMIIMHBI, CO3JIaHHE MEPCHEKTUBHBIX OMOTEXHOJOTHM, CIOCOOHBIX
pemarh pecypcHble MpoOieMbl pa3BUTHUS YEIOBEUECTBA, MIOUCKA MyTeH BhIXOJa U3 TTI00aTbHBIX
9KOJIOTHYECKUX Mpo0sieM U o0ecrieueHus nepexoia K yCTOMYNBOMY Pa3BUTHIO, PALIMOHAIBHOMY
UCTIOJIb30BaHUIO MIPUPOAHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJIOTMYECKHX 3HAHUH B IENSAX MOBBIIICHUS OOIIeH
KYJIbTYpPbl, €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH, KaK COCTAaBHON 4YacTH (PYHKIHOHAIbHON
TPaMOTHOCTH 00yJaronuxcs, GopMHUPYEMOM NPH U3YIECHUU OMOJIOTUH;

[OHMMAHHUE CYIIHOCTH METOJOB IIO3HAHUS, MCIOJb3YEMBIX B ECTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJB30BaTh IOJIydyaeMble 3HAHUS [UId aHajdu3a U OOBSICHEHUS SIBICHHM
OKpYXKAloIIer0o MUpPa M MPOUCXOIAUIMX B HEM H3MEHEHMH, yYMEHHE JeyaTh OO0OCHOBaHHBIC
3aKJIIOUEHUsI HAa OCHOBE HAy4dHbIX ()aKTOB M MMEIOIIMUXCSA JAaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIOJB30BATh OMOJIOTUYECKHE 3HAaHUS IS pPELICHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIHSIX;

OCO3HaHHE IIEHHOCTH HAay4HOH [eATeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
MCCJIEI0BATEIBCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHHIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUN 1O OHOJOTMHM B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIE Pe3yNbTaThl OCBOCHHUS Y4eOHOro mnpenmera «buomorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHSI  OOYYArOIIMXCS  MEKIUCUUIUITMHAPHBIE
(MeXnpenMeTHbIE) oOlIeHayYHbIE TTOHATHS, OTPaXKarollKe EeJIOCTHOCTh HAyYHOU KapTUHBI MHpa
U crienu(rKy METO/I0B MO3HAHHUS, UCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHUs,
SIBIICHHE, IPOIECC, CUCTEMa, HAYYHbIM (aKT, MPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIeloBaHue, HaONI0eHNe, U3MEPEHUe, HKCIEPUMEHT U JIPYTHX), YHUBEpCAIbHbIC



ydeOHbIe JeHCTBUS (TO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYISITUBHBIE), 00ECIICUYNBAIOIINE
dbopMupoBaHre (QPYHKIHOHATHHONH T'PAMOTHOCTH W COITMAIBHON KOMIETCHIIMH OOYYaroIIMXCs,
CIIOCOOHOCTh o0yJarmuxcs UCIIOJTb30BATh OCBOCHHBIE MEXIUCIUTITNHAPHEIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHHUBEpCaJbHble ydeOHbIe ACHCTBHS B IO3HABATEIBHOW U
COLMAJIBHOM MPAKTHUKE.

MeranpeaMeTHbIe PEe3yNbTaThl OCBOSHUS MPOTPAMMEBI CPEIHEro o0IIero oO0pa3oBaHHUS
JOJIKHBI OTPaXKaTh:

OBi1ageHNe YHHBePCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a30Bble JJOrMYeCKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYIMpPOBaTh M aKTyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalIn3a,
CHHTE3a, CpaBHEHHMS, KiacCcU(pUKAIMU, OOOOIICHMS), PaCKpbIBAaTh CMBICT OHOJOTHYECKHUX
MOHSITHH (BBIIEATH HX XapaKTEPHbBIE MPU3HAKH, YCTAHABIUBAT CBS3H C IPYTHUMH MOHATHSIMH ),

OTIpEeIeNIATh LETN MAeATEIbHOCTH, 3a]aBas MapaMmMeTpbl U KPUTEPHUH WX TOCTHIKEHUS,
COOTHOCHUTD Pe3yJbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU 1IEJISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OObACHEHHS (AaKTOB U SIBICHUU KHUBOM
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, MACIYKTUBHBIC, 110 AaHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B pacCMAaTPUBAEMBIX SIBICHUSX, (OPMYIHUPOBATH
BBIBO/JIbI U 3aKJIIOUEHUS;

MPUMEHSTh CXEMHO-MOJICbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHONICHUI B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUU Pa3HOTO pPoja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3pabatbIBaTh IJIaH PELICHUS MPOOIEMBbI ¢ YUETOM aHaIM3a UMEIOLIUXCSI MaTepUaTbHBIX
U HEMaTEePUAIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JIESATEIBHOCTh, OIICHWBATh COOTBETCTBHE PE3YIHTATOB LETSM,
OLICHUBATh PUCKU MOCIIEACTBUN JeSTEIbHOCTH;

KOOPAMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHUSX pPEaJbHOr0, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a3oBbIe HCCJIeA0BaTEIbCKHE AeHCTBUS:

BJIa/IETh HABBIKAMH y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOM AESITeNTbHOCTH, HaBbIKAMU
paspenieHus mpodieM, CITOCOOHOCTRI0O M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/IOB
pEIIeHUs MTPAKTUIECKUX 33]1a4, TPUMEHEHUIO Pa3IMYHBIX METO/IOB TTO3HAHNUS,

HCIIOJIb30BaTh PAa3jMyYHble BHUABI AESITEIBHOCTH IO MOJIyYEHHUIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETANY, TPEOOPa30BaHUI0 U MPUMEHEHHIO B y4EOHBIX CHUTYyalUsX, B TOM YHCJE MpU
CO3aHUH YUEOHBIX M COITMAIBHBIX TPOEKTOB;

dbopMUPOBaTh HAYYHBIA THUI MBIILUICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KITIOYSBBIMU
MOHITUSIMU U METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4ll B 0Opa30BaTECIIbHOU ACATEIHHOCTH W
YKU3HEHHBIX CUTYaIUsX;

BBISBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyalIM3MPOBATh 3aj7ady, BBIABUTATh
TUNoTe3y €€ peuleHusl, HaxOIUTh apryMEHThl MJsl JO0Ka3aTelIbCTBa CBOMX YTBEPXKICHHIA,
3aJjaBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

AQHAIM3UPOBATh TIONYyYEHHBIE B XOJI€ PpEHICHUS 3aJauyd pe3yabTaThl, KPUTHYECKH
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;



OCYIIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpeHoca CPeACTB M CIIOCOOOB JIEHCTBUS B
po(hecCHOHATBHYIO CPey;

yMeTh TEepEeHOCUTh 3HaHMWA B I[O3HABATENBbHYI0 M  IPAKTHUYECKyI0  00JacTu
KU3ZHEJEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTAaTh HOBBIC WJCH, MpEAJiaraTb OPUTHHAIBHBIE MOIXOABl W PEUICHHS, CTaBHUTH
npoOJIeMbl U 33Ja4u, JOMyCKAIOIIUE aJbTEePHATUBHBIEC PELICHHUS.

3) padora ¢ ungopmaunmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHHWKAX HHGPOpMAIHH (TEKCTEe Y4eOHOTo MmocoOus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOIOTHYECKUX CIOBAPSIX U CHPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WH(POPMALMIO PA3IMYHBIX BUAOB U (opm
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTH M HEIPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampochl W MPHUMEHSTHh pa3IUYHble METOAbl MpH IOUCKEe U OTOOpe
Ounonornveckoit nHGOpMaIUU, HEOOXOAUMOM JIJIsl BBITIOJIHCHUS YUEOHBIX 3a/1a4;

NpHOOpETaTh OMBIT HCIOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOIb30BaHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSTEIIbHO BBIOMpaTh ONTHUMAIBHYIO (OPMY TMPEACTABICHUS OUOJIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JPYToe);

UCTOJIb30BaTh HAYYHBIN S3bIK B KauecTBE CpEACTBa IMpH paboTe ¢ OHOIOrHyecKon
uH(popMalel: MPUMEHITh XUMHUYECKUe, (U3MYECKue W MaTeMaTH4eCKHe 3HAKU U CHMBOJIBL,
dbopmysbl, ab0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPeoOpa3OBhIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATIISAHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAHUS U 3alIUThl MHGOpMAIUU, HHPOPMAIIMOHHOM
0€30MacHOCTH JTNYHOCTH.

OBiageHne YHHMBepPCAJIbHBIMH KOMMYHMKATHBHBIMH el CTBUSIMMU:

1) oOmenue:

OCYILECTBIISATh KOMMYHHMKAIIMKA BO BCEX cepax KM3HH, aKTUBHO y4acTBOBATh B JTHAJIOTE
WIM JUCKYCCUU TO CYIIECTBY 00CyX/IaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BHICKA3bIBAThH
CY)KICHHS OTHOCUTEJIbHO BBINIOJHEHHUS IMpeajaraeMoil 3ajJaud, YYHUTHIBaTh MHTEPECHl U
COIJIACOBAHHOCTh MO3UILIUHI IPYTUX YYACTHUKOB JUAJIOTA UM TUCKYCCHUH);

pacro3HaBaTh HeBepOaJbHBIE CpEACTBA OOLICHHS, MOHMMAaTh 3HAYEHHE COIMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(MDIUKTHBIX CUTyallui, yMETh CMSIr4aTh KOH(QIUKTHI U
BECTH IEPErOBOPHI;

BJIAJIETh PA3IUYHBIMHU CIIOCOOaMM OOIIEHHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUs
JPYTUX JIOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOLICHHWE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyITUpOBATH CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHHEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHas 1esITeJIbHOCTh:

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIMBUIYaJbHOU pabOTHI MpH
penieHnn OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh MMPUMEHEHHUSI TPYIITOBBIX
¢dbopM B3aMOAEUCTBHS NPH peIICHUH Y4eOHOH 3a1aun;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBHHA ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH KakJ10TO YjeHa KOJUIEKTHBA;

NPUHUMATh LEIM COBMECTHOM JESITEeIbHOCTH, OPTraHW30BBIBaTH M KOOPJIWHUPOBATH
JEUCTBUA IO €€ INOCTMKEHMIO: COCTABIIATH IUIAH JEHUCTBUM, PACHPENENIATh POJIU C Y4ETOM
MHEHUH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;



OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXKJOr0 YYaCTHHKA KOMaH/bl B OOIIUH pe3ynbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLIEHUBATh HAECH C MO3ULUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOU 3HAYMMOCTH;

OCYLIECTBIIATh IMO3UTHBHOE CTPATErMYECKOE IIOBEJCHUE B PA3JIMYHBIX CHUTYaLHUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUITUATHBHBIM.

OBJaieHHe YHUBEPCAJIbHBIMHU PeryJIATUBHBIMHU JeHCTBUSIMU:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS MJs BBIABIECHUS NpoOJieM M HUX pelIeHUs B
YKU3HECHHBIX U Y4eOHBIX CUTYaIIUAX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKHMX 3HAHUU 1IEJICBBIC M CMBICIOBBIE YCTAHOBKH B CBOMX
JEHUCTBUSX M MOCTYNKAaX MO OTHOIICHHWIO K XMBOM MPHUPOAE, CBOEMY 30POBBIO U 3J0POBBIO
OKPY’KaIOIIHNX;

CaMOCTOSITENIbHO OCYIIECTBIIATh TMO3HABATEIBHYIO NIEATEIbHOCTh, BBISBISATH MPOOJIEMEI,
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a7adyd B O0Opa30BaTENBbHON JAESITENHLHOCTH U
JKU3HEHHBIX CUTYALUX;

CaMOCTOSITENIbHO COCTABJISITH IJIaH PeIIeHUs] MPOoOJIEMBbl C YIETOM HMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYAaIUIM;

pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh MIPUOOPETEHHBIN OIBIT;

CHoCcOOCTBOBATH (POPMUPOBAHHIO U MIPOSIBICHUIO IIMPOKON IPYAUIIUN B Pa3HBIX 00JIACTSIX
3HAHWH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JIESITEILHOCTb, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LENISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCcuu Kak OCO3HAHHUS COBEPIIAEMbIX ACHCTBUIA
Y MBICITUTENIBHBIX MPOIIECCOB, UX PE3YyIbTATOB U OCHOBAHMM, UCIIONB30BAaTh MPUEMBI pedieKkcun
JUTSL OIICHKU CUTYAIluH, BBIOOpA BEPHOTO PEIICHHS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATD PEIICHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAJIU3€E PE3YyIbTAaTOB JESITEIbHOCTH;

3) npuHsTHE Ce0S U APYTUX:

NpUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTUBBI U apryMEHTBI IPYTUX MPU aHATU3€E PE3YyIbTAaTOB JACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIMH IPYrOro YeloBeKa.

HPEAMETHBIE PE3YJIbTATHI

[Ipenmetnbie pe3ynbrarel ocBoeHHs mporpammbl COO no Ouonoruu Ha 0a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue g yueOHoro npenmera «buonorus» HayyHble 3HaHHS, YMEHUS U
CrocoObl JEHCTBUM TI0O OCBOCHMIO, WHTEPIPETAMM W MPEeoOpa3OBaHUI0 3HAHWUM, BHUBI
NeSITeIbHOCTH TI0 MOJIyYEHHIO HOBOTO 3HAaHUS M MPUMEHEHHIO 3HAHMHM B PAa3IMYHBIX Y4E€OHBIX
CUTyallMsX, a TakKe B peabHBIX MKWU3HEHHBIX CHUTYaIlUsAX, CBS3aHHBIX C Ouonorueid. B
porpaMMme IpeaMeTHbIE Pe3yIbTaThl IPEICTABICHBI 10 ToAaM 00yUYeHHs.

[IpeameTHBIE pPE3yNbTaTBl OCBOCHHS ydeOHOro mpeamera «buonorus» 6 10 knacce
JIOJKHBI OTpaXaTh:



c(OpMUPOBAHHOCTh 3HAHUI O MeCTe U POJM OUOJIOTMHM B CUCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOH €CTECTBEHHO-HAYUYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHHUS, O BKIIA/Ie POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE
Ouosoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUs )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEp)KaHWE OMOJOTUYECKMX TEPMHUHOB U MOHATUMN: KU3HB, KJIETKa,
opranm3M, MeTabomu3M (OOMEH BEHmIECTB W MPEBpAllleHUE dOHEPruM), TOMEOCTa3
(camoperynsnusi), YpOBHEBas  OpraHM3alMsl JKUBBIX  CHCTEM, CaMOBOCIPOM3BEIECHHUE
(penpoaykuus), HacJIeACTBEHHOCTh, I3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTh OHOJIOTMYECKHEe TEeOpHH (KJIETOYHas, XPOMOCOMHAas, MYTallMOHHa,
[EHTpaJbHas J0TMa MOJEKyJsipHOi Ouomnorun), 3akousl (I. Menpens, T. Moprana, H. U.
BaguioBa) u yueHus (0 LeHTpax MHOT00Opa3us ¥ MPOUCXOKICHUS KylIbTypHBIX pactenuit H. 1.
Bagunosa), onpeaensaTs rpaHUIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJIa/IeTh METOJaMH HAay4yHOTO MO3HAaHUSA B Ouosioruu: HaOIIOJEHHE W ONUCaHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alys M IpOBeIeHHE OHOIOTHYECKOTO
HKCIIEPUMEHTA, BBIIBH)KCHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXIY HCCIEAYEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJNYyYEHHBIX Ppe3ylbTaTOB, HCIOIb30BAHHBIX HAYUHBIX MOHSITHIA,
TEOPHIl Y 3aKOHOB, YMEHHE JI€JIaTh BBIBO/IbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHME BBIJICIATh CYHUIECTBEHHBIE NPU3HAKM BUPYCOB, KJIETOK MPOKAPHOT U IYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH TPOLIECCOB: OOMEHA BEIIECTB U
IpeBpalleHys] SHEPruu B KIEeTKe, (OTOCHUHTE3a, TUIACTUYECKOT0 M HHEPreTHYecKOro oOMeHa,
XEMOCHUHTE3a, MHUTO3a, ME03a, OIIOAOTBOPEHUS, PA3MHOXKEHUS, WHINBHUAYAIbHOIO Pa3BUTHS
opraHu3Ma (OHTOTEHE3);

yYMEHHUE NPUMEHSATH MOJTy4YEeHHBIE 3HAHUS U1 OOBSCHEHHS OMOJIOTHYECKUX IMPOLECCOB U
SBJICHUH, 17151 IPUHATUS MPAKTHUYECKUX PEIIEHUI B TOBCETHEBHOM KU3HHU C LENIbI0 00ecrieueHus
0€30MacHOCTH CBOEr0 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJEH, COOJIIOIEHUS HOPM
IPaMOTHOTO TOBEJEHHUSI B OKpYXarollel NPUPOAHON cpene, MOHMMAaHUWE HEOOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKEHUH COBPEMEHHOW OHONOTHH M OMOTEXHOJIOTUH JJIsl palOHAJIbHOTO
MPUPOJONIOIB30BAHMS;

YMEHHME pelllaTh »JJIEMEHTapHble TEeHEeTHYECKHe 3aJayd Ha MOHO- M JIUTHOpHAHOE
CKpeIIMBaHKe, CIEIUICHHOE HACJIeZIOBAaHUE, COCTABIIATh CXEMbl MOHOTHOPHIHOTO CKPEIUBAHHS
JUISl TIpEiCKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JIAOOpaTOpHbIE M IMPaKTHYEeCKHe padoThl, cOON0IATh MpaBHia MPHU
pabote ¢ yueOHBIM U JJabOpPaTOPHBIM 000PYAOBaHUEM;

yMEHUE KPUTHUYECKH OIIEHWBAaTh W HHTEPIPETUPOBATh HHPOPMALUIO OHOJIOTHYECKOTO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBAOHAyYHbIE 3HAHUS W3 Pa3IUMYHbIX HMCTOYHUKOB (CpencTBa
MaccoBOM HMH(OpMaMK, HayYHO-TIONYJSPHbIE MaTEepHUalibl), ITUHUECKUE ACTIEKThl COBPEMEHHBIX
UCCJIeIOBaHUM B OMOJIOTHH, MeTULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaThb COOCTBCHHBIE IHMCHMEHHBIE M YCTHBIE cOOOIIeHus, 0000IIas
Ouonornyeckyro HWHGOPMAIMIO M3 HECKOJIBKHMX HCTOYHMKOB, TI'PAaMOTHO HCIOJb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.

[IpeameTHBIE pE3yNbTaThl OCBOCHHS YydeOHOro mpeamera «buonorus» 6 11 Knacce
JOJKHBI OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M pPONU OMOJOTHMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOpPMHpPOBAaHMU COBPEMEHHON €CTECTBEHHO-HAy4YHOH KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIe POCCUMCKHUX U 3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE
Ouosnoruu, pyHKIHOHAIBHON TPaMOTHOCTH YEIIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COACPKAHNE OMOIOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, TOMYIISIIHS,
reHo(OH, OBONIONHS, JBUXKYIME CHIBI ((aKTOpBl) SBOJIOIUHU, MPUCTOCOOIEHHOCTD



OpraHM3MOB, BHJ000pa3OBaHHE, OKOJOTHYEeCKHe (AaKTOpbl, OSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIEMH MMUTaHMs, YKOJIOTHUECcKas MupamMuaa, Ouoreorenos, ouocdepa;
yMEHUE WH3/aratb Ouonorndeckue Teopuu (dBomronMoHHas Teopus Y. JlapBuHa,
CUHTETHYECKas TeOpHs SBOJIIOLIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiieBoro cxonacrsa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHHd U myteil sBomonuu A. H. CeBeproBa, yueHus o
6uocdepe B. U. BepHajickoro), onpeaensTh rpaHUIbI X TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BIaJIeTh METOJaMH HAY4YHOTO MO3HAHUS B OMOJOTWHU: HAOJIOJCHUE M OIMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUM, OpraHu3alnus ¢ MpOBEIeHHE OHOJOTHYECKOro
9KCIIEPUMEHTA, BBIABM)KCHUE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXKAY HCCIETyeMbIMU
BEIMYMHAMH, OOBSICHCHHE TOJNYyYEHHBIX PEe3YyIbTaTOB, HCIIONH30BAHHBIX HAYYHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BHIBOJIBI HA OCHOBAHUHU TIOJyYEHHBIX PE3YJIhTATOB;

YMEHHE BbIIETATH CYIIECTBEHHbIE MPU3HAKUA CTPOCHUSI OMOJOTHYECKIX O0BEKTOB: BUJIOB,
MOMYJSIIMKM, TPOAYLEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOTr€OlEeHO30B U JKOCHCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS KOJIOTMYECKUX (DaKTOPOB Ha
OpraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTUH B IKOCHCTEMAaX, aHTPOMOTE€HHBIX U3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTAa BEUIECTB U OMOT€OXMMHYECKHX IIMKJIOB B
ouocdepe;

YMEHHE TPUMEHSThH MMOTYYCHHbBIE 3HAHUS JJIsi OOBSICHEHUS OMOIIOTUYECKUX MPOIECCOB U
SBJICHUH, 17151 IPUHATUS MPAKTUYECKUX PEIIeHUI B TOBCETHEBHOM KU3HHU C LENIbI0 00ecrieueHus
0€30MacHOCTH CBOEr0 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJEH, COOJIIOIEHUS HOPM
IPaMOTHOTO TOBENEHHUS] B OKPYXarolllel NPUPOAHON cpene, NMOHMMaHUWE HEOOXOIUMOCTH
UCTIOJIb30BaHUS JOCTHKEHHH COBPEMEHHOM Ouosorun TUIs panroHaIbLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pellaTh 3JeMEHTAapHble OMOJIOTUYECKUE 3aaud, COCTaBISTh CXEMbI IepeHoca
BEILECTB U SHEPTUH B IKOCHCTEMax (LIEeMU MUTAHUS);

YMEHHUE BBINOJIHATH JIAOOpAaTOPHBIE M MpPAaKTHYECKUe paboThl, COOMIONATh MpaBUiia MpU
pabote ¢ yueOHBIM U JJabOpPaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHYECKH OLICHMBAThb W MHTEPHPETUPOBATH HHPOPMAINIO OHOIOTHYECKOTO
COJepKaHUs, BKJIIOYAIOUIYIO0 ICEBIOHAYYHbIE 3HAHMUA W3 Pa3IMYHBIX HMCTOYHHMKOB (CpeicCTBa
MaccoBoi WH(OpMANMK, HAYYHO-TIOMYJSIPHBIE MaTepHallbl), paccMaTpuBaTh TII0OATBHBIC
9KOJIOTUYECKHE TTPOOJIEMBI COBPEMEHHOCTH, ()OPMHPOBATH TTO OTHOIIEHHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaThb COOCTBCHHBIE IHMCHMEHHBIE M YCTHBIE COOOIIeHus, 0000IIas
Ouonornyeckyro HMHGOPMAIMIO M3 HECKOJIBKHUX HCTOYHHMKOB, TI'PAaMOTHO HCIOJIBb30BATh
MOHSATUHHBIN anmapat OHOJIOTHH.



TeMaTnuyeckoe miIaHupoBaHue ydyeoOHoro npeamera «buosorus. 10 kiaace» 68 yacos

No HasBanue paznena Kon. vacoB | JlabopaTopHble U PAaKTHYECKHE
/1 paboThI
1 Bsenenue. 2 1
2 Pazgen 1. Knetka — enunuiia ;kuBoro: 28:
I'maBa 1. XuMunueckuii cocTaB KIeTKH 8 1
I'maBa 2. CtpykTypa v QyHKIIUU KIETKHA 7 2
I'maBa 3. OGecnieueHne KIETOK YHEPTUEH 5
I'naBa 4. HacneactBennas uuopmarus u 8
peanu3anus ee B KIEeTKe
3 Paszpgen II. PasMHOXEHUE U pa3BUTHE 11:
OpraHU3MOB:
I'maBa 5. PasMHOXEHME OPraHU3MOB 6
I'nmaBa 6. InauBuayanbHOE pa3BUTHE 5
OpraHU3MOB
4 Paznen II1. OCHOBEI I'€HETUKHU U CEJIECKIIUU: 27:
I'maBa 7.0cHOBHBIE 3aKOHOMEPHOCTH
SIBJIEHUU HACJIEICTBEHHOCTH 13 3
['maBa 8.3aKOHOMEpPHOCTH U3MEHYMBOCTHU 8 1
1
6
I'maBa 9.I'eneTrka u cenexkuus
5 Hroro 68 8




TemaTu4yeckoe nuIanHupoBaHue y4eoOHoro npeamera «buosorus. 11 kaace» 68 yacos

Ne Paspgensl nporpamMmsl Kon-Bo JlaGoparopHsble U
/T 4acoB MIPaKTUYECKHE
paboThI

Paznen 1.OBOJIIOLIMA. 39:

1 |['maBa 1.CBuaerenbcTBa 3BOONUH (44) 6

2 |I'maBa 2. ®akTopsl HBOTIOLUU 14 2

3 |I'maBa 3. Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3emiie (749) 12 1

4 |I'maBa 4. IIpoucxoxneHue yeioBeka 7
Paszpnen I1. SOKOCUCTEMBI 24:

5 |I'maBa 5. Opranusmsl U OKpy>xaromiasi cpena(74) 12 3

6 |['maBa 6. buocdepa 5

7  |(I'maBa 7. buosornueckue OCHOBBI OXPaHbI IIPUPOIBI 7 1
Pasnea I11. [ToBTOpenne u 0600mIeHNE 5:
UTOr o: 68 yacos 7




KanenaapHo — remaTnuyeckoe njaHnpoBaHue
Bbuoaorus, 11 kiaacc

Ne Tema ypoka Jlomamnee JlaTa
ypoKa 3ajlaHue NpOBeIeHUs
IJIaH dakr
Pazpea 1. DOBoaronusa-394.
I'masa 1. CBuaerenbcTBa 3BOJTIOIMT —64.

1 Bo3HuKkHOBEHUE U pa3BUTHE BOJIOIUOHHON TeopuH, €€ | [1.1 ¢.4-5
MEeCTO B OWOJIOTMH, BIUSHUE Ha pa3BUTHE OWOJIOTUU U
IpPYrMX HayK. BBOIHBIM HHCTPYKTaX II0 TEXHUKE
0€30MacCHOCTH.

2 OpomonnonHas teopua Y. [apsuna. [Bwxymue cuisl | [1.1 ¢.6-10,
sBoJitoMK. CHHTETHYECKasi TEeopusl SBOJIOIUMU U €€ | Neb
OCHOBOIIOJIOKHHKH.

3 MonekynsapHble CBUAETEIHCTBA YBOTIOLNT I1.2, Ne4
4 Mopdomnoruueckue u amOpuosiornyeckue ceuaerenscrea | I1.3
SBOJIIOLIMH
5 [Taneonronoruueckue u Ouoreorpapuueckue I1.4
CBUJETENHCTBA IBOJIOLUN
6 O6o06maromuii ypok mo teme «CBHIETENBCTBA
SBOJTIOLIHI
I'naBa 2. ®axkropsl 3B0o1I01IMM —14 yacoB

7 [Tonynsiuronnas crpykrypa Buaa. Bua. Kpurepuu Buna. | Ilap. 5
Jlaboparopnas pabora «CpaBHEHHE BHUIOB TI0 C.28-30
MOp(}oIOrHuecKOMy KpUTEPHIO)

8 [TonynAnus — a1eMeHTapHas AMHULIA 3BOJIIOLUH. ITap. 5

C.31-32

9 JBmxymue cuiibl 3Boaronuu. Hacnencrsennas [Tap. 6
W3MEHUYUBOCTH — MCXO/IHBIN MaTepHrall AJisi BOJIIOIIHH.

10 Posis m3MeHUMBOCTH B 9BOJTIOIIMOHHOM TTpoILiecce. [Tap.6 Ne5

11 HamnpaBnennbie u ciyqaitibie nu3meHnenus renodonaoB B | [lap 7
pAny TOKOJICHUI.

12 @®opMBbI €CTECTBEHHOTO 0TOOPA B MOMYJISAIUAX. ITap. 8
JIBIKyLHi 0TOOp, CTAaOUIM3UPYIOIIUI 0TOOD c.41-43

13 DopMBI €CTECTBEHHOTO 0TOOpa B TOIMYJISIUSIX. [Tap. 8
Ju3pynTUBHEIN 0TOOD, TTOJIOBOH OTOOP. c.44-46

14 Bo3nukHOBeHME ananTanuii B pe3yabTare ectectBeHHoro | [Tap. 9
otbopa. Apomopdo3z. Unnoananrarus. DBOTOMUS 1 c.47-48, 50-
BO3HMKHOBEHHE HOBBIX OPraHOB. bronornueckuit 52
mporpecc.

15 Bo3HuKHOBEHME afanTanuii B pe3ynprate ecrectBeHHoro | Iap. 9




orOopa. OBomouus OKpackd U (OPMBI KUBOTHBIX.
JlaGopatopnas pabota «Omnucanue NpUCIOCOOICHHOCTH
OpraHu3Ma M €€ OTHOCHUTEIHHOTO XapaKTepay.

c.48-49

16 MuxkposBosmtorus. M3omsnust kak paxTop IBOTIONNH. [Tap.10
C.53-54

17 Bunoo6pazoBanue. M3omsmust. ['eorpaduyeckoe u [Tap.10
HKOJIOTHYECKOE BUI000pa3oBaHue C.54-57

18 [TpsiMble HAOIIOACHNUS TIPOLIECCca SBOJIOLUH. ITap.11
HeoOpatumMocTh 3BOIOUY.

19 MakposBonronus. ITap.12

20 O6o06maromuit ypok no teme «PakTopsl IBOTIOLMH» C.66
I'naBa 3.Bo3HMKHOBEeHMeE W Pa3BUTHE KU3HH HA
3emate. -124.

21 CoBpeMeHHbIE PEACTABIECHUS O BOSHUKHOBEHUH ku3HU. | [lap. 13
AOHoreHes u nmaHcnepMusl. C.67-68

22 CoBpeMeHHbIE NPEACTABIECHUS O BOSHUKHOBEHMH ku3HU. | [lap. 13
XuMudeckast 3BOTIOLHUS. C.69

23 HauanpHbie sTanbl 6Ouonornyeckoit sBomonuu. ['umoresza | [ap. 13
PHK-mupa. [Iporoknetku. [lepBbie KiieTKu 1 UX C.70-72
sBosroLMs. POPMUPOBAHNE OCHOBHBIX T'PYIII KUBBIX
OpPraHU3MOB.

24 OcHOBHBIE 3TaIbl pa3BUTHS )KU3HU .I'€0XpOHOIOTHSL. [Tap.14
I'moGanbHbIe KaTaCTPO(HI.

25 Pazutue xu3nu B kpunrosoe. [lepsoie cienpl xu3nu Ha | [lap. 15
3emiie

26 PazButue xxu3Hu B naneozoe. OcHoBHbIE apoMopdo3bl B | [Tap. 16,
ABOJIIOIIMY PACTEHHUI M )KMBOTHBIX. DBOJIIOIMA pacTeHUM. | No5
Bo3HukHOBEHNE TO3BOHOYHBIX

27 PazButue xu3Hu B Me3030€ [Tap. 17

28 Pa3Butue xu3HM B KaliHO30€. [Tap. 18

29 [Ipaktnueckass  pabora  «/3ydeHHe  HMCKOIIaeMbIX
OCTaTKOB PACTEHUH U )KMUBOTHBIX B KOJIJICKLIUSIX.

30 Mmuoroo6pasue opranudeckoro Mmupa. CoBpeMeHHast [Ipa.19
cHCTEeMaTHKa.

31 O6o6menne no Teme «Bo3HukHOBeHMe u paszsurue | C.104
Ku3HHU Ha 3emiey. [IpoBepounas pabora 3a 1 momyroaue

32 DKCKypcusi « IBOJIONHS OpraHUIECKOTo Mupa Ha 3emiie» | OTdyeT 00
(B KpaeBeTUECKUN MYy3€il). AKCKYpPCUHU
I'naBa 4. IIpoucxoskaeHue 4ejaoBeKa — 7 4acoB.

33 Amntponorenes. [lonoxenne yenoseka B cucreme xkuBoro | Ilap. 20 Ne6
mupa. CXo/cTBa U pa3nuyus 4YeJI0BEKa U )KUBOTHBIX.

34 [Tpenku yenoBeka: aBCTPAIOIUTEKH. [Tap. 21




35 Ilepssie npencrasutenu poga Homo: Yenosek ymensiid, | Ilap. 22
YenoBek npsiMOXOISIIHNI

36 ITosiBnenne Yenoseka pazymHoro. Heanaepranbckuit ITap 23
4enoBeK. YeloBeK COBPEMEHHOI0 THIIA.

37 @aKTOpbI HBOJIOIMY YeJloBeKa. buonoruueckue u [Tap. 24
coluabHble (PaKTOPHI SBOJIOIMH YEIOBEKA.

38 DBOJIOIIMN COBPEMEHHOI'O YeoBeKa . YenoBeueckue ITap.25
pacsl

39 O60061IeHre 0 TeMe «DBOIIOLUS YEIIOBEKa» C.132

Pazpea II. Oxocucremsl — 24 4.
I'naBa 5. Opranu3mbl 1 OKpy:kaoas cpeaa — 124.

40 Oxomnorus. BzaummooTHomeHus: opranu3ma W cpensl. | [lap. 26
Okonorudeckne  (aktopel.  JlaGoparopras pabota | C.133-136
«BrnusHHEe cBeTa HA POCT W pa3BUTHE UYEPCHKOB
KoJieycay.

41 [IpucnocobneHHOCTs oOpraHu3ma K cpene ooOutanus. | [lap.26
JlaboparopHnas pabora «Mopdonoruueckue | C.137-138
OCOOCHHOCTH PACTCHHI U3 Pa3HBIX MECT OOUTAHHUSI. No8

42 [onynauust B skocucreme. OcHOBHbIe moka3arenu B | [lap. 27
MOMYJISILIUH. C.139-142

43 JlnHaMyKa TOIYJISIUH. [Tap.27

C.142-144

44 Dxonoruydeckas HuIa. MexXBU10BbI€ OTHOIIEHUS [Tap. 28

45 Coo0riecTBa OpraHu3MOB. [Tap. 29

C.150-154

46 Oxocuctema. Tpopudeckne ceTu U IKOJOTHUECKUE [Tap.29
MHUPAMUIBI C.154-157

47 DKocucTema: yCTOMYMBOCTh U 1uHamuKa. [Ipakrudeckast | [Tap.30
paboTa «AKBapuyM KaK MOJIETb YKOCHCTEMBI» C.158-160

48 Cyxkueccusi. YCTOWYUBOCTb SKOCHUCTEM. [Tap. 30

C.160-163

49 buonienos u 6ruoreoreHos [Tap.31

50 Bnusinne yenoBeka Ha SKOCUCTEMBI. ATPOIKOCUCTEMBI. [Tap. 32
YpO603KOCHCTEMBL.

51 O6006mmenne o Teme «Opranu3Mbl U OKpYyKaromas C.173
cpena»

I'naBa 6. buocgepa — Su

52 buocdepa u 6momsl. Yuenue o 6uochepe BU. [Tap. 33
BepHanckoro

53 JKuBoe BemiecTBO U OMOreoXuMUIecKue Kpyropopotsl B | Ilap. 34
ouocdepe

54 buocdepa u yenosex. [Tap.35

c.186-191

55 buocdepa n yenosek. Konuenius ycToiunBoro ITap.35




pa3BUTHSL. C.191-193
56 O6006menue no Teme «brochepa» C.194
I'naBa7. buoJsiornyeckue 0CHOBbI OXPAHbI IPUPOABI —
7 4.
57 OxpaHa BUJOB U NOMYJIAIUN. [Tap.36
C.195-196
Ne4
58 Bo3moxHbIEe IpUYMHBI BEIMUpaHus BUA0B U nomyssinuil. | Iap. 36
C.196-199
59 OxpaHa 3xocucTeM ITap.37
60 Oco060 oxpaHseMble TPUPOTHBIC TEPPUTOPHUHN HAIIIETO [ToBTOpHUTH
peruoHa nap.37
61 buonornueckuiit MOHUTOPUHT [Tap.38
62 [TpakTruyeckas padora «OmnpeneneHne KayecTBa BOIbI ITap.38
BOJIOEMAY c.206
63 O6006menue o Teme «bruonoruueckre ocHOBBI oxpanbl | C.208
TIPUPOIBD
IoBTOpEHHE -5 4.
64 [ToBTOpEeHME MO TeMe «IBOIONHS U €€ (PaKTOPHI»
65 IToBTOpenue no reMe «BO3HUKHOBEHHE U Pa3BUTHE
KU3HU Ha 3eMJIie»
66 IToBTOpEHME 1O TEME «IKOCUCTEMBI»
67 KontponbHast pabota 3a 2 nojayroaue
68 Htorosoe o6obieHne
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