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[Tpu pa3paboTKe MPOTrpaMMBI IO OHOJIOTUH TEOPETHUECKYIO OCHOBY ISl OTIPENIEIICHUS TTOAX0/I0B
K (hopMHUpOBaHHIO cOMEpKaHUs YU4EOHOTO mpenmera «BHonorus» cocTaBWIN: KOHIENTYaJIbHbIC
nonoxkerust ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIeJIel, COICpX aHHs, pPe3yabTaToB
oOy4eHusi ¥ TpeOOBaHUHN K YPOBHIO TMOATOTOBKU BBITYCKHHKOB, MOJIOKEHUSI 00 OOLIHMX IIEsX U
MPUHIIAIAX, XapaKTEPHU3YIONIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro  OOIIero
oOpazoBanusi B Poccuiickoit ®Denepanuu, a Takke MOIOKEHHs O crenuduke Ouosoruu, eé
3HAUEHUW B IIO3HAHUU >KUBOU opupoabl U OGGCHC‘ICHI/II/I CYIICCTBOBAHUA YCIIOBCUCCKOI'O
obmrectBa. CortacHO Ha3BaHHBIM ITOJIOKEHUSIM, OTPENIEICHbI OCHOBHBIC (DYHKIIMU MPOTrPaMMBbI
10 OMOJIOTUU U €€ CTPYKTYpa.

B 10 xacce B COOTBETCTBHHU C YU€OHBIM IIJIAHOM IIKOJIBI U TOJOBBIM KaJI€HIapHBIM TpapuKoM
Ha OMOJIOTHIO OTBOAUTCS 34 4.

COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Tema 1. buosorusi kKak Hayka.

buonorus kak nayka. CBsi3b OMOJOTHUHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTCCTBCHHBIMU HayKaMu, (QUIOCO(PHEH, ITHKOW, 3CTETUKOH M TpaBoM. Poibp Ouomoruu B
dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYEeCKUX HayK.

Meroasl  MO3HaHUS ~ JKUBOM MpUPOABI (HAOIIOACHHUE, JKCIIEPUMEHT, OIHMCAHUE,
u3MepeHue, kiaccupukaius, MoJIeIUpOBaHIe, CTaTUCTUYECKass 00paboTKa JaHHBIX).

JdemMoHcTpanum:

[optpetsl: Y. HapBun, I'. Mennens, H. K. Konbuios, JIxx. Yorcon u ®@. Kpuk.

Tabauis! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBOM IIPUPOBDY.

JlabGopaTropHble H NpaKTHYecKue padoThbl:

[Ipaktuueckass pabora Ne 1. «lcnonb3oBaHue pa3inMyUHBIX METOJIOB IPU H3YYECHHUH
OMOJIOTHYECKUX OOBHEKTOBY.

Tema 2. ’KuBble cucTeMbl U X OPraHU3AI M.

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT H3ydeHHsl Ouojoruu. OTiMyue KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOJIBI.

CgoiictBa OuocucteM W UX pa3HOOOpa3ue. YPOBHU OpraHU3aIlMU OHOCHUCTEM:
MOJIEKYJISIPHBIM,  KIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSILUOHHO-BUIOBOM,
9KOCUCTEMHBII (0MOTeo1IeHOTHYECKUI), ONOCEPHBII.

JdemoncTpanum:

Tabmuubl U cxeMmbl: «OCHOBHBIC TPU3HAKU JKU3HUY», «YPOBHH OpraHU3AIMH >KHUBOU
PUPOBI.

O6opynosanue: Moaens Moinekyibl JJHK.

Tema 3. XumMnueckuii cOCTaB M CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKHM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bos1a 1 MUHEpaJIbHBIE BENIECTBA.

OYHKIMKA BOABI U MUHEPAIbHBIX BellecTB B kieTke. lloanep:kaHne OCMOTHYECKOIO
OanaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezamMeHumbie
U 3aMEHUMBbIE AMHUHOKUCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYphI O€ITKOBOM
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa OenKkoB. bruonornyeckue GyHKIIM OEITKOB.



®epmeHThl — Ononornueckue karanuzatopel. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyocrpatnas crenuduunocte.  Kodepmentsl. Burtammnpl.  Otnwums  GEepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB.

VYrieBomsl: MoOHOcaxapuabl (TJOKO3a, prbO3a ¥ Je30KCHpH003a), IUcaxapHibl
(caxaposa, J1lakTO3a) M MOJUcaxapulibl (Kpaxmal, TJIMKOTeH, IeJUTI0I03a). buonoruvyeckue
(YHKIIUH YTIIEBOIOB.

Jiumuapr: TpurmMuepuasl, (ocoaunuas, crepounsl. 'uapodunbHO -rHapodhoOHBIE
cBoiictBa. buonornyeckue ¢ynkiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB W JTUMHAOB Kak
MCTOYHUKOB YHEPIHH.

Hyxneunoseie kucnotel: JIHK u PHK. Hykneotnasl — MOHOMEPHI HYKJIEUHOBBIX KUCIIOT.
Crpoenne u ¢ynkunu JIHK. Crpoenne m ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

[Muronorus — Hayka o kierke. KinerouHas teopust — npumep B3aUMOICHCTBUA HUIEH U
¢dakTOB B HAYYHOM MO3HAHUHU. MeTOIbl U3yUeHUS KIETKH.

Knerka xak nenoctHas xuBas cuctema. O0Iue Npru3HaKky KJIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosekyibl JIHK kak renernueckuii ammapar, cucTema CUHHTE3a Oeka.

Tunsl KIETOK: 3yKapuoTHyeckas W Ipokapuorhyeckas. OcoOEHHOCTH CTPOEHUs
npokapuotTuyeckoit kiaetku. Knerounas crenka 6akrepuii. CTpoeHHE dYKapUOTHUECKOM KIETKU.
OcHOBHBIE OTINYUS PACTUTEIbHON, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBl KJIETOK — KIJIETOYHAS CTEHKA, MTMKOKAIMUKC, UX (PYHKIIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmuu. [luTormmazmMa u e€ OpraHoHIbL.
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat [Nonbmaku, muzocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IIacTuiabl. IIpoucxoxaeHne MUTOXOHAPUA U IIACTHI.
Buner mnactun. HememOpaHHble OpraHOUAbI KJIETKU: PUOOCOMBI, KIIETOYHBINA LIEHTP, EHTPUOIIH,
pPEeCHUYKH, KIyTUKU. DyHKIIMK OpraHOUI0B KIIETKU. BKittoueHus.

Snpo — perynasTopHblid LeHTp kieTku. CTpoeHue siapa: saepHas 000104Ka, KapuoIuiasma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

Tpancnopt BeliecTB B KIETKE.

JdemoHcTpaumnu:

Hoptpetsl: A. Jlesenryk, P.I'yk, T.IlIBann, M. lllneiinen, P.Bupxos, k. Yorcon,
@. Kpuk, M. Yunkunce, P. @panxnun, K. M. bap.

J[lnarpammel: «PacnipeeneHne XMMHYECKHX JJEMEHTOB B HEXHBOW  INPUPOAEY,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW MTPUPOJIEN.

Tabmuuel u cxemsl: «Ileproguueckas TabiuIa XUMHUECKUX 3JI€MEHTOBY», «CTpoeHue
MOJIEKYJIbI BOJIbI», «bruocunTes 6enkay, «CTpoeHne MoJieKyibl Oenka», «CtpoeHue GpepMeHTa,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monexynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KIeTkn», «CTpoeHue KHUBOTHOM KieTku», «CTpoeHHe pacTUTENbHON KieTku», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHune sapa KIETKN», «Y TIIEBOABDY, «JIumuasn.

OO6opyioBaHue: CBETOBOM MHUKPOCKOI, O0OpyAOBaHHWE JIsi TPOBENCHUS] HAOIIOACHUH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlabopaTopHble U IPaKTHYECKHE PAdOThI:

JlabopatopHas pabdota Ne 1. «M3yueHne KaTaIUTHYECKOW aKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlabopaTopHass pabGota Ne 2. «l3ydyeHuwe CTpOEHHUS KJIETOK PACTCHHH, >KMBOTHBIX H
0aKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENaparax U UX OMUCAHHUE».

Tema 4. ZKu3HeaesTeIbHOCTD KJIETKH.

Ob6meHn BemiecTB, WM MeTabOIM3M. AccUMWIIMS (TUIACTUYECKHM OOMeH) U
JUCCUMUIIALIUSA (9HEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Ponb
3aKOHOB COXPaHEHWMsI BEIECTB ¥ SHEPTHH B TOHUMAHUH METa0O0IH3Ma.



Tumnbr oOMeHa BemiecTB: aBTOTPO(HBINA U reTepoTpodHbIif. Ponb depmenToB B 0OMeHe
BEIIECTB U MPEBPALICHIUH SHEPTUHU B KIIETKE.

dorocunate3. CmetoBas u TemHOBas ¢a3bl (orocunre3a. Peakmmu doTocuHTE3A.
D¢ dekTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCUHTE3a JIJIsl KU3HH Ha 3emiie. BimsiHue ycnoBuid
cpebl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XEeMOCHHTE3UpYIoIIHe OakTepuu. 3HAUEHUE XEMOCHHTE3a JUIS JKU3HHM Ha
3emute.

DHepretuyeckuii oOMeH B  KieTke. PaciiensjeHue BeUIECTB, BbIICICHHE U
AKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. DTambl YHEpreTuueckoro oomena. ['nukonus. bpoxenue u
ero Buabl. Kucmopomnoe okucieHwe, WIM KJIETOYHOe JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peaknun matpuunoro cuHTe3a. [enermueckas wundopmamus u JIHK. Peamuzamms
TeHEeTUYeCKO MH(popMaMu B KieTke. ['eHeTHUecKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuuHblii cuHte3 PHK. Tpancusius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocunTe3e Oernka.

Heknerounsie ¢opmbl ku3HM — Bupychl. HWcropus otkpbiTus BupycoB (/.
. BanoBckuit). OcoOEHHOCTH CTPOCHMSI W >KU3HEHHOTO MLMKJIa BUPYCOB. bakrtepuodaru.
bonesnu pacteHuii, )KUBOTHBIX U YETIOBEKA, BhI3bIBaeMble BHUpycamu. Bupyc nmMmyHoaeduura
yenoBeka (BUY) — Bo3Oyaurens CIIM/la. OOpaTHas TpaHCKPUIIIHS, peBEpTa3a W HHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.

JdemoHcTpaumnu:

Hoptpetst: H. K. Konbuos, J1. . UBanosckuit, K. A. Tumupsizes.

Tabmuiel UM cxXeMbl: «THUIBI  IIUTaAHUSY, «Mertabonmuzmy»,  «MHUTOXOHAPUSIY,
«OHepreTuueckuii 0oOMen», «Xmnopormnacty, «Dotocuntes», «Crpoenne JHK», «Ctpoenue u
¢yHKkMOHMpOoBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1wk Bupyca CIIMJ{a, Oaxtepuodaray,
«Pemnmukanus JJHK».

O6opynoBanue: Moaenu-anmiukanun «Yapoenune JIHK u Tpanckpunmus», «buocunres
Oenka», «CTpoeHue KieTkn», Mojiens cTpykTypsl JJHK.

Tema 5. PasmMHokeHNe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krnerounslii nuki, wiaM >KU3HEHHBIM WK Kietku. MHTepdaza u mmros. Ilpoueccsl,
nporekaronue B uHTepdasze. Permmmkanus — peakuust matpuuHoro cuHTe3a JIHK. Crtpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. XpomaTtuasl. [luTomornueckrue OCHOBBI Pa3MHOKEHUSI M WHIWBHIYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne wierku — muto3. Cramuum mutosa. [lporeccel, mpoucxonsiye Ha pasHBIX
CTaAusIX MUTO3a. bronornueckuii CMbICI MUTO34.

[Tporpammupyemast TuOesb KJIETKH — aromnTo3.

@opMBl  pa3MHOXKEHHsSI OpraHU3MOB: Oecrojioe ¥ TMoyioBoe. Buasl  Oecronoro
Pa3MHOKEHHUsI: JICJICHHE HaJBOE, MOYKOBAHHE OJIHO- MU MHOTOKJIETOUYHBIX, CIIOPOOOpa30OBaHUE,
BEre€TaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KJIOHMpPOBAaHWE OPraHM3MOB, €r0 3HAYEHUE IS
CEJICKIIUU.

[TonoBoe pa3MHOKEHUE, €T0 OTJIIMYHUS OT OECTIOIOTO.

Meiio3. Cranuu meiiosa. Ilpoueccsl, mpoucxonsimue Ha craausx Meiosa. [loBeagenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbica ¥ 3HaUeHUE MeH03a.

["ameTorenes — mporecc 06pa3oBaHUs MOJOBBIX KIETOK Y )KUBOTHBIX. [105T0BBIC Kene3bl:
CEMEHHHUKHU M sSudHuKH. OOpa3oBaHHWE W Pa3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo30u,
SUIEKIIETKa) — CIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOEHHUS SHIEKICTOK U
crepmaTto3onaoB. OmnogorBopenue. [laprenorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Ortanbl 3MOPHOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHHE, TacTpyJIsaIus,



oprarorenes. [loctamMOproHabHOE pa3BUTHE. THIBI MOCTIMOPHOHATHHOTO PA3BUTHSI: MPSIMOE,
HemnpsiMoe (JIMYMHOYHOE). BiusHue cpeipl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 I[BETKOBOTO PACTEHHsI: CTPOCHHE CEMEHU, CTaIuU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabnuie! u cxembl: «®opMbl pa3MHOKEHUSI OPraHU3MOBY, «J{BONHOE OIJIOJOTBOPEHHE Y
[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHUil», «JleneHue KIETKU
Oakrepuit»y, «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHue XpoMOCOMb», «KIIeTOUHBIA LUK,
«Permmukanus JJHK», «Murtosy», «Meiosy, «lIpsimoe u Henpsimoe pa3Butue», «l'amerorenes y
MJICKOMUTAIOIIUX U YeJIOBeKa», «OCHOBHBIEC CTAIUU OHTOTECHE3a».

O6opynoBaHue: MUKPOCKON, MHKporpenapatsl «CrnepMaTo30Mabl MIIEKOIUTAIOLIET0»,
«Sliueknerka muiekonuTarouiero», «KapuokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
Moaenb-anrukamnus «Jlenenue kiaetku», monens JIHK, Mmoaens MmeradazHoit XpOMOCOMBL.

JlaGopaTopHble M IpaKTHYeCKUe padoThI:

JlaboparopHas padota Ne 3. «HabmoieHue MUTO3a B KJeTKaX KOHYMKA KOpelIKa JyKa Ha
TOTOBBIX MUKPOTIPEIapaTax.

JlaGoparopuass pabota Ne4. «M3yueHHe CTpOEHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HacsieacTBeHHOCTH U H3MEHYHBOCTH OPTraHNU3MOB.

IIpenmer u 3agaunm re”eruku. Mcropus pasButus reHetuku. Ponb nurosnorun u
AMOpHOJIOTUN B CTAHOBJICHUU F€HETUKHU. BKi1ag poCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
reHeTUKU. MeToabl TeHeTHKH (TMOpUAO0IOrMYECKHH, LHUTOTeHETUYECKUH, MOJIEKYISPHO-
reHeTuyeckuii). OCHOBHbIE F€HETUUYECKUE MOHATHS. ['eHeTnyeckass CMUMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEIMBAaHUN.

3aKOHOMEpPHOCTH  HACJENOBaHUS  IPU3HAKOB,  yCTaHOBJIEHHble . MeHuenem.
MoHorubpunHoe ckpemypaiue. 3aKkoH eAMHO000pa3us ruOpuI0B nepBoro nokojiexus. [Ipasuio
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mnore3a uyucroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHMUE.

JlurubpuHoe CKpelMBaHME. 3aKOH HE3aBUCUMOIO  HAcJeIOBaHUS  MPU3HAKOB.
[luToreHeTUecKue OCHOBBI JUTMOPUIHOIO CKpELIUBaHUs. AHAIU3MPYIOLIEe CKpelluBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS ISl ONIPEIETIEHUsI TEHOTUIIa OCOOU.

CueruieHHoe HacnenoBaHue mpu3HakoB. Pabora T.Moprana mno cuenjieHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasl TEOPHs HACIEACTBEHHOCTH. [ eHEeTHYECKHE KapThI.

I'enernka nmosna. XpoMoCOMHOE ompeziesieHue 1mojia. AyTOCOMBI U MOJIOBbIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble opraHusmbl. HacinenoBaHue NPU3HAKOB, CLECIUIEHHBIX C
IIOJIOM.

N3menunBoCcTh. BuABI M3MEHUMBOCTU: HEHACICACTBEHHAs W HAcleACTBEeHHas. Ponb
Cpeapl B HEHACJHEICTBEHHON  M3MEHYMBOCTH.  XapaKTEpUCTHKa  MOAU(PUKALMOHHON
U3MEHYMBOCTH. BapualMOHHBIA psi M BapualMOHHAas Kpusas. HopMma peakuuu Ipu3HaKa.
KonuuecTBeHHble M KayecTBEHHbIE MpH3HAKM M UX Hopma peaknuu. CBoiicTBa
MOJU(UKATTOHHONH U3MEHUYUBOCTH.

HacnencrBenHnasi, niy reHOTUNUYECKasi, ©3MEHUYUBOCTh. KoMOMHATUBHAS N3MEHUYUBOCTb.
Meiio3 u moNIOBOM mpolecCc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTU. MyTalMoHHAs
u3MeHYUBOCTh. Kitaccuukanus myranuil: reHHble, XpOMOCOMHBbIE, T'e€HOMHBIe. YacTtoTa u
OPUYMHBI MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOIMYECKHX PsIJIOB B HACIEICTBEHHON
n3menunBoctu H. M. BaBunosa.

BuesaepHas HacIeCTBEHHOCTb U U3MEHUYHUBOCTbD.

I'eneruka uenoBeka. Kapuotun uenoBexa. OCHOBHBIE METOJbl T€HETHKH YeJIOBEKa:
TeHEANOrNYeCKHii, ONM3HELOBBIH, [MTOT€HETUYECKUH, OMOXMMHMYECKHH, MOJIEKYISPHO-



reHetuyeckuii. CoBpeMEHHOE OIpeAelieHHEe TEeHOTUIA: TOJHONCHOMHOE CEKBEHHUPOBAHME,
TeHOTHIUPOBaHKWE, B ToM yucie ¢ nomompio [1I[P-anamm3a. HacnencrBenHsie 3ab0seBaHUs
YelOBeKa: TeHHBbIe OOJie3HH, OOJIE3HM C HACICACTBEHHOH  IPEIpacIioioKEHHOCTHIO,
XpoMocoMHBIE Ooisie3Hu. ComaThdecKkue | TeHepaTuBHbIe MyTanud. CTBOJIOBBIC KIIETKH.
[TpuHIMITEI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICUCHUS T€HETHUYCCKUX
Oosie3Hel. MenuKO-reHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAYECHHUE MEAMIIMHCKOW TCHETHKU B
MPEIOTBPALICHUH U JICYCHUU TeHETUIECKIX 3a00JIeBaHUI YETIOBEKa.

JdemoHcTpaumuu:

Hoptpetst: I'. Menaens, T. Mopran, I'. ne @pus, C. C. Yersepukon, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBnios.

Tabnuubl U cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOT€HETUYECKasi OCHOBAY,
«3aKOH pacUICIUICHUs] W €ro IUTOI€HETHYeCKas OCHOBa», «3aKOH YHUCTOThI TaMeT»,
«durunOpumnoe ckpenmBanuey, «l{uTomorndeckue OCHOBBI AWUTUOPUTHOTO CKPEIIHMBAHHS,
«Metio3y, «B3anmoneicTBrie ajmielbHbIX T'€HOBY, «['eHeTHuUeCcKrue KapThl paCTEHUM, )KUBOTHBIX
u 4denoBekay, «l'eHetuka mona», «3aKOHOMEPHOCTH HACIEAOBAHUS, CIECIUIEHHOTO C TOJIOM,
«Kapuotunbel demoBeka W JKUBOTHBIX», «Buabpl wu3MeHunBOoCTH», «MoaudukanmoHHas
n3MeHYHBOCTHY, «HacnenoBanue pesyc-hakropa», «['eHeTHKa rpymni KpoBu», «MyTalmoHHas
HU3MCHYHUBOCTB.

ObopynoBanue: moaenu-aniuinkanun  «MoHorubpuaHoe ckpenBanue», «Hemomnoe
JOMUHUpOBaHUEY, «JlurubpumHoe ckpemuBanuey, «llepekpéct XpomMocoM», MHKPOCKON U
MuKpornpenapar «/lpo3oduna» (Hopma, myrauuu (GopMbl KpbUILEB U OKpAacKu Tela), repbapuit
«I"opox moCeBHOW.

JlaGopaTopHble M IpaKTHYeCKUEe PadoThI:

JlaGoparopHas pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUTHOTO U AUTUOPUIHOTO
CKpELIMBaHUS Y APO30(HIIBI HAa TOTOBBIX MUKpPOIIpErapaTaxy.

JlaboparopHas pabota Ne 6. «M3yuenune MoauduKanOHHONW U3MEHUYNBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO Psa U BAPUALIMOHHON KPUBOI».

JlaGoparopuass pabGota Ne7. «AHanmu3 wMyTauuid y JApo30QHIbI Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTuueckas padbota Ne 2. «CocTaBieHue 1 aHaTU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexkuusi opranu3sMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka W Ipoliecc. 3apoKIeHUEe CENeKUUU U JoMecTukauus. Yuenue H.
W. BaBunoBa o IEHTpax MPOMCXOXJIEHUS U MHOrooOpasus KyJIbTYpHBIX pacTeHHid. LleHTpbl
MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpPOJa, IITAMM.

CoBpeMeHHbIE METO/Ibl CEeNeKIIMH. MacCoBbI M MHIUBUAYAIbHBIA OTOOPHI B CEIEKIMH
pacteHuii u xKUBOTHBIX. O1leHKa 3KcTepbepa. bin3kopoacTBEHHOE CKpelBaHe — UHOPUAMHT.
Yucras smuHus. CkpemuBaHue 4HCThIX JuHUB. [ereposuc, wunm rulOpuaHas cuia.
HepoactBennoe ckpemmBanue — ayrOpuauHr. Otnan€éHHas rubpuauzanus U e€ yChexw.
HckycCTBEHHBII MyTareHe3 M IOJIY4YEHHE IOIMILIONI0B. J[OCTHM)KEHHs CEJIEKLIMM pPAcTEHMIA,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak oTpacib NPOU3BOACTBA. ['€HHas WH)KeHepHs. OTalbl CO3JIaHHUA
pexomOunantHoit JIHK u Tpancrennsix opranusmoB. Kierounas umxenepus. Knetounsie
KYJIbTYpbl. MUKPOKJIOHaJIbHOE Pa3MHOXKEHUE pacTeHU. KioHnpoBaHWe BBICOKONIPOYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
TFeHETHYECKU MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpanuu:

Hoprpetsl: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabnauiel 1 cxembl: kapTa «LIeHTpBl MPOMCXOXKAEHUS W MHOrooOpasus KyJbTYpPHBIX
pacteHui», «Ilopoasl JOMaIIHUX >KUBOTHBIX», «CopTa KyJabTypHBIX pacTeHui», «OTaanéHHas
ruopunmzamus», «Pabotrel akamemuka M. @. lBanoBay, «llomumiongus», «OOBEKTHI




ounorexHonoruny, «Kinerounele KylnbTypbl U KIOHUpOBaHUE», «KOHCTpyHpOBaHUE M MEPEHOC
TEHOB, XPOMOCOM.

OO6opyaoBaHKe: MYJISDKU TIJIOJIOB U KOPHEIIONOB JUKUX (POPM M KYJIBTYpHBIX COPTOB
pacteHui, repoapuii «CelbCKOX035IHCTBEHHBIE PACTCHHUSI.

JlaGopaTopHble M IpaKTHYeCKUe padoThI:

Okckypeust «OCHOBHBIE METO/BI U JOCTH)KCHUS CEJICKIUU PACTeHUN W KUBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIBHBIA YYaCTOK, B TEINIMYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO ILICHTPA)».

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INPOI'PAMMBI 110 BHOJIOI'MHA
HA BA30BOM YPOBHE CPEJJHET'O OBLIIET'O OBPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiauBarOTCs TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00YyYaIOIIMMHUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JINYHOCTHBIM, METAIPEIMETHBIM H
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IMPCAMCTA «buomorusy BBIJACIICHBI
CIEIyIOIIME COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHUCKON  Tpa)kJIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEICICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIFOYEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroUIMXcs PYKOBOJCTBOBATHCS B
cBoen JCATCIIbHOCTHU IIEHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMH, MMpucCymumMunu CUCTEMC
OMOJIOTHYECKOTO0 00pa30BaHUs, HaJMYMe SKOJIOTHYECKOro IPaBOCO3HAHMS, CIIOCOOHOCTHU
CTaBUTH LCJIM U CTPOUTD )KU3HCHHBIC ITJIAHbI.

JIndHOCTHBIE PE3yNbTaThl OCBOEHUS mpeamera «bHOJOrus» AOCTUTAIOTCS B €IUHCTBE
y‘Ie6H0ﬁ U BOCIIMTATCILHOU ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHATHIMU B
oOmiecTBe TpaBUJIaMH W HOPMaMH TOBEJCHUS M CIIOCOOCTBYIOT TpOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUSI U CaMOPAa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3MUIMH JIMYHOCTH, MATPUOTH3MA,
YBAXXEHUSA K 3aKOHY U IIPaBOIOPSAKY, YEIOBEKY Tpyda M CTApLIEMYy IIOKOJEHHUIO, B3aUMHOI'O
YBaOXEHHS, OEpEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHUS yueOHOTO npeaMeTa «buonorusy J0IKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIUXCsl PYKOBOJICTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
MO3UIUEH JMYHOCTH, CHCTEMON II€HHOCTHBIX OpPUEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  00IIecTBa,
pacuIipeHre XKU3HEHHOTO OIbITa U OMbITA JAESITENbHOCTH B IMPOIIECCE Peau3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHCJIC B YaCTHU:

1) rpakIaHCcKOro BOCIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOW TO3UIMU OOydYaromerocs Kak akTUBHOTO H
OTBETCTBEHHOTO YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUC CBOMX KOHCTUTYIIMOHHBIX IIpaB U 065[3aHHOCTeI\/’I, YBAXCHHUE 3aKOHA H
MIPABOIIOPSIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘IeCKOI;’I JACATCIIBHOCTU IPpHU CO3JaHNN y'-Ie6HBIX ITPOCKTOB,
pelieHnr yuyeOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSATh COOCTBEHHYIO TIO3HMIIMI0 TIO OTHOIICHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;



YMEHHE YUUTBHIBaTh B CBOMX JCHCTBHAX HEOOXOAWMOCTH  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH ¢ pa3HbIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLMAIbHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJHEHUS Y4YEOHBIX,
[IO3HABATEJIbHBIX M HUCCIEAOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHHIO
OIIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO CO/IEPKAHMS;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTTUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUNUCKON TPaKIAHCKOW WACHTUYHOCTH, MATPUOTU3MA, YBAKCHUS
K CBOEMY HapoJy, YyBCTBa OTBETCTBCHHOCTH Iepen PonnmHOM, ropAaocTu 3a ¢BOM Kpaid, CBOIO
Ponuny, cBOH 53bIK U KyJIBTYPY, IPOLLIOE U HACTOSAIIEE MHOTOHAILIMOHAILHOIO Hapoja Pocenn;

LIEHHOCTHOE OTHOLIEHWE K IPHUPOJHOMY HACIEAMI0 M TMaMITHUKaM I[PUPOJBL,
JocTukeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIOCOOHOCTh OLEHMBATh BKJIAJ POCCHUMCKMX YYEHBIX B CTAHOBJIIEHHUE M pa3BUTHE
Ouosoruu, MOHUMaHUs 3HaUYCHHsI OMOJIOTHH B TO3HAHUY 3aKOHOB MPUPO/IbI, B KHU3HH YEJIOBEKA U
COBPEMEHHOI'0 00LIEeCTBA;

uaeiiHas  yOexJAEHHOCTb, TOTOBHOCTb K CiIyXeHMI0 M 3amuTte OredecTsa,
OTBETCTBEHHOCTbH 32 €r0 Cy/1b0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUIICKOr0 Hapoa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTh OLICHHWBATh CUTYALMIO U MPUHUMATh OCO3HAHHBIE PEILIEHHs, OPUEHTUPYSCh
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHME JINYHOT'O BKJIJa B IOCTPOEHHE YCTOMUUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHHME K CBOMM pPOJUTENSAM, CO3JIaHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOT'O IIPUHSTHS LIEHHOCTEW CEMEWHOM XKM3HU B COOTBETCTBUU C TPaJMLUSIMU HAPOJOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOILLIEHUE K MHPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIECHUH;

MMOHMMAaHHUE SYMOLIMOHAJIBHOTO BO3AEHCTBUS )KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTb K CaMOBBIPD&)KEHUIO B Pa3HBIX BUAAX HMCKYCCTBA, CTPEMJICHHE IPOSBIATH
KayecTBa TBOPUYECKON JIMUHOCTH;

5) pu3nueckoro  BocnMTaHUS, (OPMHPOBAHMSL  KYJIbTYPHl  3/I0POBbSI W
IMOLMOHAIBLHOTO 0JIAroOnoJay4us:

MIOHMMaHKE U peau3aiys 3JJ0pOBOro u 6e30nacHoro oopasa *HU3HH (310pOBOE MUTAHUE,
coOI0ZIeHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIN PEKUM 3aHITHH M OTbIXa,
peryiasipHas (u3nueckas aKTUBHOCTB), OEpEeKHOTo, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (DPU3MUECKOMY U IICUXUUECKOMY 3]I0POBBIO;

MOHMMaHWE LEHHOCTH MPaBUJ WHIUBHIYaJbHOTO M KOJUIEKTUBHOIO O€30MacHOTo
MOBE/ICHUS B CUTYaLUsX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHME IOCIEICTBUI M HENPHUATHS BPEAHBIX MPUBBIYEK (YNOTPEOICHMS aIKOTroJs,
HapKOTHUKOB, KYpEHHUs);

6) TPY/10BOTO BOCIUTAHUS

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYJAOTI00HE;

TOTOBHOCTh K  AKTUBHOM  JEATEIIBHOCTH  TEXHOJOTMYECKOM M COLMAJIBHOU
HAIPaBJIEHHOCTH, CHOCOOHOCTh MHULIMHUPOBATH, IUIAHUPOBATh U CAMOCTOSITENIBHO BBIOJIHATH
TaKyI0 JA€SITEIbHOCTD;

MHTEpEC K pa3IudHbIM chepam mpodeccrnoHalbHON NesSTeIbHOCTH, YMEHUE COBEPIIATh
0CO3HAHHBII BEIOOp OyayIeit mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHbIE TIaHBI;

TOTOBHOCTh U CIIOCOOHOCTh K O0pa30BaHUIO M caMO00pa30BaHUIO HA MPOTSIKEHUH BCEH
YKU3HU;



7) IKOJIOTHYECKOTO BOCTIUTAHHUSI:

9KOJIOTUYECKH 11€JIeCO00pa3HOe OTHOIIEHHE K MPUPO/IE KAK HCTOUHUKY KU3HHU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMS;

IIOBBIIIEHUE YPOBHSI HKOJOTMYECKOM KyJIbTYphl: MPUOOPETEHHE OIbITa IJIAaHUPOBAHUS
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI /JIsl OKPY>KaIOILEN Cpe/Ibl;

OCO3HaHME ITI00AJILHOTO XapaKTepa 3KOJIOIMYECKUX IMPoOIeM U IyTel UX pPeLIeHus;

CIOCOOHOCTH UCIIOJIb30BaTh MPUOOpETaeMble IPU N3YUYEHUH OUOJIOTUH 3HAHHUS U YMEHHS
IpU pEILIEHUH MpoOsieM, CBA3aHHBIX C palMOHAJIBHBIM IPUPOAOIOJIb30BaHUEM (COOJIIOCHHE
IIPaBWJI IIOBEJEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Onochephl);

AKTUBHOE HEIPUATHE ACUCTBUM, NMPHUHOCAIIUX BpEJ OKpPYXKAlOLEH IPUPOAHOU cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOIMYECKHE IOCIEICTBUS NPEANPUHUMAEMBIX
JIEHCTBUN U NIPEJOTBPALLATD UX;

HaJIMYUE€ PA3BUTOrO DKOJIOTMYECKOIO MBIIUICHMS, JKOJOTHYECKOH KYJIbTYpBI, OIIbITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
IIO3HABATECJIIBHON, KOMMYHUKATHBHOM M COLMAIbHOW IPAKTUKE, TOTOBHOCTH K Y4YacTUIO B
IIPAKTUYECKON JeATEIbHOCTH dKOJIOTHUECKONW HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW IPAKTUKH, OCHOBAaHHOIO Ha JAMaJoOre KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpLICHCTBOBAHNE  A3BIKOBOM U YUTATEIbCKOM  KYJIBTYpbl KaK  CpPEICTBa
B3aMMOJICHCTBUS MEXKY JTIOAbMH U ITO3HAHUS MHUPA;

IIOHUMaHHEe crenupUKd OMOJIOTHU KAaK HayKd, OCO3HaHHs €€ poid B (pOpPMHUPOBAHUU
paMOHATFHOTO HAYYHOTO MBIIIICHHS, CO3JaHUN LEIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOIIeM
MHUpEe KaK O €IUHCTBE NpUPOAbI, YelOBeKa U OoOIecTBa, B MO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEW U peIICHUH MTPOOIEM COXPAaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTUU /ISl COBPEMEHHON LIMBUIM3ALUU: O00eCredeHus
HOBOT'O YpPOBHSI Pa3BUTHS MEIULMHBI, CO3AaHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YEIOBEUECTBA, MOMCKA IyTeH BBIX0JIAa U3 II100AIbHBIX
HKOJIOTMYECKUX NPOoOsieM U oOecreueHus rnepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAllUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTHYECKUX 3HAHUI B 1I€JIAX MOBBIILIEHUS 001en
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW YacTH ()YHKIIMOHAIBbHOM
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

IIOHMMAaHHUE CYIIIHOCTH METOJOB IO3HAHMS, HMCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh TIOJy4aeMble 3HAHUS JUISl aHaiu3a U OOBSICHEHMS SBIICHUUN
OKpY’KAaIOIIEr0 MHpa M NPOMCXOJAMMX B HEM H3MEHEHMH, yMEHHE JaenaTb OO0OCHOBAaHHBIE
3aKJIIOYEHHS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIOJIb30BaTh OUOJIOTUYECKUE 3HAHUS ISl PELICHUS
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE LIEHHOCTU HAYYHOW JEsTeIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
HCCIIEIOBATEIBCKYIO AESITEILHOCTh NHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEPhIBHOMY OOpa3oBaHHI0 U CamMO0Opa3oOBaHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHMM MO OHOJOIMH B COOTBETCTBHH C IKHU3HEHHBIMH
MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHUsI yueOHOro mpenMera «buosnorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHSI  OOYYAIOMIMXCS — MEKIUCHUIUITMHAPHBIE



(MeXmpenMeTHbIE) 00LIeHayUHbIEe TIOHATHS, OTPAXKAIOUINE [[EJIOCTHOCTh HAYYHOH KapTUHBI MUpa
U crenu(uKy METOA0B MO3HAHMSI, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIus,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HbId (DaKT, MPUHIUIM, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCe0BaHUe, HAOIIOIEHUE, U3MEPEHHUEe, SKCIEPUMEHT M JPYIHX), YHUBEpCAJIbHbIE
yueOHble JeiicTBUs (TIO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PErYJISTUBHBIC), 00ECIECUNBAIOIINE
(dopmupoBaHne (YHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O00YyYaroluxcs,
CIIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHHBEpCaJbHble y4yeOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON IIPAKTHKE.

MeramnpeaMeTHbIe pe3ysibTaThl OCBOEHHUSI IPOrpaMMbl CPEJHEro o0Iuero odpa3oBaHus
JIOJIKHBI OTPAXKATh:

Ogy1ajeHne YHHBEPCAJIbHBIMH Y4€OHBIMH I103HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBbIe JJOrHYeCcKHeE IeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyalIM3UpOBATh MPOOJIEMY, paccMarpuBaTh e
BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOEHMM 3HAHUM NPUEMBI JIOTMYECKOTO MBILIUICHUS (aHAIu3a,
CHHTE3a, CpaBHEHHMS, KIACCU(PHUKAIMHA, OOOOIIEHHs), PACKPBIBATh CMBICT OHOJIOTHMYECKHX
HOHATHUH (BBIIENATh UX XapaKTEPHbIE IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMHU ITOHITUSAMH);

ONpEeAENATh LENU JEeATENIbHOCTH, 3ajaBasl MapamMeTpbl U KPUTEPUM HUX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTAaThl AEATEIBHOCTHU C IIOCTABICHHBIMU LIEIISIMU;

HCIO0JIb30BaTh OMOJIOTMYECKUE TOHATUS ISl OOBsSCHEHUS (DAKTOB U SIBICHUN KUBOU
IIPUPOJIBI;

CTPOUTb JIOTUYECKUE PACCYXKJIEHUS (MHAYKTUBHBIC, JEAYKTUBHBIC, IO aHAJIOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMbIX SIBJICHUAX, (OPMYIUPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IIPUMEHSTh CXEMHO-MOJEIBHBIE CPEICTBA Ul NPEACTABICHUS CYIECTBEHHBIX CBA3CH U
OTHOIIICHUN B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a TAKKe MPOTUBOPEUMM PAa3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALMOHHBIX UCTOYHHUKAX;

pa3pabarbiBaTh IUIaH pEIIEHUS MpOOJeMBbl C y4ETOM aHalIM3a HUMEIOIIUXCS
MaTepUaIbHBIX 1 HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLIEHWBATh COOTBETCTBHE PE3YJIbTATOB IIEJISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATH pPabOTy B YCJIOBHUSX pEalbHOTO, BUPTYAJIbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOACHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbLCKHE NeiCTBUS:

BJIa/IETh HAaBbIKAMU Y4eOHO-HMCCIIE10BaTENbCKOW U MPOEKTHOW AESITeNbHOCTH, HAaBbIKAMU
paspernieHust npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelIeHHs PaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BHJbI ACSATEIBHOCTH IO IOJYYEHUI0 HOBOTO 3HAHMS, €ro
MHTEPIIpETAllUY, PEoOpa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUM Y4EOHBIX M COIIMATIBbHBIX POEKTOB;

(hopMHPOBATh HayYHBIM TUIT MBIIIJICHUS, BIAJAETh HAYYHON TEPMUHOJIOTHEHN, KITFOUEBBIMU
MOHSTUSIMA U METOJIaMU;

CTaBUTHh W (POPMYIHPOBATH COOCTBEHHBIE 3aJa4ll B 00pa30BATEIbHON IEATEIHHOCTH U
YKU3HEHHBIX CUTYalUsX;

BBISIBJISITH TIPUYUHHO-CIIE/ICTBEHHBIE CBSI3M U aKTyallu3UpOBaTh 3a7adyy, BbIIBUTATbH
TUIOTE3y €€ pelIeHMs, HaXOAUThb AapryMEHThl JUIs J0Ka3aTelbCTBA CBOMX YTBEPXKICHUH,
3aJjaBaTh MapaMeTpbl U KPUTEPUH PEIICHNUS;

aHAJIM3MPOBATh IIOJYYEHHBIE B XOAE pEUICHMs 3aJauyd pe3yJbTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIH OMBIT;



OCYILECTBIATH IIeJICHANPaBICHHBI MOUCK MEPEHOCa CPEICTB M CIIOCOOOB JIEHCTBUA B
poeCCHOHABHYIO CpPENY;

yMETh TMEPEHOCUTh 3HAHUS B I[IO3HABATEIBHYID M MPAKTUYECKYI0  00IacTH
JKU3ZHEESATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeil;

BBIIBUTATh HOBbIE WJEU, MpeAjiaraTb OpPUTHMHAIbHBIC TMOAXOAbI W pEIICHHs, CTABUTh
Ipo0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ ungopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHKAX MH(pOpMAIMK (TeKcTe yueOHOTo mocodus,
HAyYHO-TIOMYJISIPHOM JUTEepaType, OMOJIIOTUYECKUX CIIOBApSX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B VHTEpHeTe), aHAIM3UPOBATh WH(MOPMALUIO DPAIMYHBIX BUIOB U (POpM
MPEJICTaBICHUSI, KPUTUUECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEIIPOTUBOPEUYUBOCTH;

(dbopMynIHMpOBaTh 3ampochl M MPUMEHSTH Pa3IMYHBIE METOABI MPHU TOUCKE U OTOOpe
Ouonoruueckoi nHGoOpMaIuu, HEOOXOAUMOM JIJIs BBIIIOJIHEHUS YU4eOHbIX 3a/1a4;

MpUOOpPETaTh OMBIT HCIOIB30BAaHUS WH(OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTHMAJBHYIO (OPMY TPEACTABICHUS OWOIOTHIECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKH U IPYTOe);

HCIOJIb30BAaTh HAy4yHbIH $3bIK B KauecTBE CPEIACTBA Mpu paboTe ¢ OHOIOrHYecKOn
uH(popMalel: MPUMEHITh XUMUYECKUe, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dopMmyiel, abOpeBUaTypy, HOMEHKIATYpPY, HCIIONB30BaTh M IMPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BIIQJICTh HABBIKAMU pPACIIO3HABAHWS H 3alIUThl HHPOpMauu, HWHOOPMAIMOHHOM
0€30MacHOCTH TUYHOCTH.

OBJjajieHHe YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU 1€CTBHUAMM:

1) oomenne:

OCYILIECTBIIATH KOMMYHHKAIIMU BO BCEX cepax KM3HU, aKTUBHO y4acTBOBATh B IMAJIOre
WIH JUCKYCCUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BHICKA3bIBAThH
CYXKIEHHUS OTHOCUTEJIbHO BBIIOJHEHMSI MpeJylaraeMoi 3aJaud, Y4YWUTHIBaTb HHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHI APYTUX YIACTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacrno3HaBaTh HeBepOalibHbIE CpeACTBa OOIIEHHS, MOHMMATh 3HAUEHUE COLHUAIbHBIX
3HAKOB, MPEANOCHUTOK BOSHUKHOBEHHUSI KOH(DIUKTHBIX CUTYAllU, YMETh CMSTYaTh KOHQIUKTHI U
BECTH MEPErOBOPHI;

BIIQJIETh PA3IMYHBIMHU CIIOCOOAMH OOIIEHUS U B3aWMOJCUCTBHUS, TOHUMATh HaMEpPEHUs
JIPYTUX JIOAEH, MPOSBIATh YBaKUTEILHOE OTHOLIEHHE K COOECeIHUKY U B KOPPEKTHOH (hopme
(bopMyIUpOBaTH CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUSI C MCIIOJIb30BAHMEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh U HCIOIb30BaTh MPEUMYIIECTBA KOMAaHIHONW ¥ UHIUBUAYATbHON pabOTHI MPU
pelieHny OMOoJ0THYECKON poOsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
dbopM B3aMMOCHCTBYSI TP pEIICHUH Y4eOHOM 3a/1auH;

BBIOMPATh TEMATHKY M METOJbl COBMECTHBIX JCUCTBUN C YUETOM OOIIMX UHTEPECOB
BO3MOYKHOCTEHN Ka)KJI0T0 4JIeHa KOJIEKTUBA;

MPUHUMATh L€ COBMECTHOW JIeATENbHOCTH, OPraHU30BbIBAaTh M KOOPJIWHUPOBATH
JIEUCTBUSA IO €€ INOCTUKEHMIO: COCTABIIATH IUIAH JEHUCTBUM, PACHPENCISITE POJIU C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHON pabOThI;

OILICHMBATh KAUYeCTBO CBOETO BKJIAJIa U KAXKIOTO YYaCTHUKA KOMaH/Ibl B OOIIUN pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLIEHUBATh WUJEU C MO3UIIMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;



OCYHICCTBIIAAITL MO3UTHBHOC CTPATCTUYCCKOC IIOBCACHHUC B PAa3JIMYHBIX CHUTYyallUAgX,
IMPOSBJIATE TBOPUYECTBO U B006pa}KCHI/Ie, OBITh WHUIUATUBHBIM.

Ogy1ajeHne YHHBEPCAJIbHBIMHU PeryJsiTHBHBIMU 1eCTBUAMM:

1) camoopranmu3amus:

UCIOJb30BaTh OMOJIOTMYECKHE 3HAHUS IS BBIABICHUS MHPOOJEM M UX peIleHus B
KU3HEHHBIX M YUE€OHBIX CHUTYaIHsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIE U CMBICJIOBBIC YCTAHOBKU B CBOUX
JEHCTBUSX M IOCTYIIKAX I10 OTHOLICHHUIO K >KMBOW IPUPOAE, CBOEMY 3IJOPOBBIO U 3J0POBBIO
OKPYXKarOIINX;

CaMOCTOSITENIbHO OCYILECTBIISATh TMO3HABATEIbHYIO AEATEIbHOCTD, BBIBISTH MPOOJIEMBI,
CTaBUTb U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4l B 0Opa30BATEIBbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJILHO COCTAaBJISATh IUIaH PELIeHUs IPOOIEMbI C YUETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paciupsaTh paMKHM y4eOHOTro NpeAMeTa Ha OCHOBE JIMYHBIX NPEANOYTEHUN;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO ILIMPOKOW HPYIUIMH B Pa3HbIX
00JacTsX 3HaHUM, IOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEJISM;

BJIa/IETh HAaBbIKaMU II03HABATEIbHOMN pe(IeKCUU KaK OCO3HAHMSI COBEPILAEMBIX JA€HCTBUN
U MBICJIUTEJIBHBIX POLECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIb30BATh PUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOTO PELICHMUS;

YMETb OLICHMBAaTh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHNUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX [IPU aHAIU3€ PE3YIbTATOB IEATEIBHOCTH;

3) npuHsITHE CeOsI U APYTHX:

MIPUHUMATD ce0sl, TIOHMMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAJIU3€ PE3yIbTaTOB ACATEIbHOCTH,

IIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYroro 4eJ0BeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTrHble  pe3ynbTaThl OCBOEHHs yueOHoro mpenMera «buonorus» ¢ 10
Knacce JOJDKHBI OTpaXkarh:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE W pOJIM OMOJIOTUM B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHONW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHue OMOJOTHYECKUX TEPMUHOB M MOHATUMN: KU3Hb, KIIETKA,
opraHusM, Merabonu3M (0OOMEH BemeCTB M  MpEBpalleHHEe DHEPruu), ToMeocTa3s
(camoperynsinusi), YpOBHEBas  OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIIPOU3BEIEHUE
(penpoyKIMs), HaCIECTBEHHOCTh, HI3MEHYMBOCTh, POCT U PA3BUTHUE;

yYMEHHE H3Jarath OWOJIOTMYECKHE TEOpur (KJIETOYHAs, XpPOMOCOMHAas, MyTalllOHHas,
HEHTpaJlbHas JO0rMa MOJIEKYJIsIpHOM Ouonorun), 3akousl (I'. Mengens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 HEeHTpax MHOroo0pasusi U IPOUCX0K/IEHUS KyJIbTYpHbIX pacTeHuid H.
W. BaBusnosa), onpeAessTh IPaHULIbl UX TPUMEHUMOCTH K JKUBBIM CUCTEMaM;

yYMEHHE BJIaJIETh METOJaMH HAYYHOIO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHE U OMHCAHHE
KHUBBIX CHCTEM, TIIPOLIECCOB M SBJIECHUH, OpraHu3alMs M MpOBeIEeHUE OHUOJOTHYECKOTO



AKCIIEPUMEHTA, BBIJIBHDKCHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIEAYEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PpEe3yJbTAaTOB, HCIIOJIb30BAHHBIX HAyYHBIX MOHSATHUH,
TEOPH 1 3aKOHOB, YMEHHE JIeJIaTh BHIBOJIbI HA OCHOBAaHUU TOJIYUEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEIICCTB U
IpeBpalleHus] SHEPruu B KIETKe, (OTOCHHTE3a, IIACTUYECKOrO0 M IHEPreTUYecKkoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, Mei03a, OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIIbHOTO Pa3BUTHUSA
opraHu3ma (OHTOTEHE3);

YMEHHE TPUMEHSTH MONyYECHHBIC 3HAHUS JJI1 OOBSICHCHHSI OMOJIOTUIECKUX TIPOIECCOB U
SIBIICHUH, /17151 IPUHATUS MIPAKTUUYECKUX PELICHUI B MOBCETHEBHOM KU3HHU C LENbIO O0eCcTieueHust
0€3011aCHOCTH CBOETr0 370pOBbSI M 3J0POBbsl OKPYXKAIOLIUX JIOAEH, COOMIOAEHUS HOPM
IrpaMOTHOTO TOBEACHUS B OKpY)KaIOIIEH NPUPOAHON cpene, MOHUMaHUE HEOOXOIUMOCTH
WCIIOJIb30BaHUsl JOCTHKCHUI COBPEMEHHON OHMOJIOTMH W OMOTEXHOJOTHH Ml paliOHAIBHOTO
MPUPOIONOIB30BAHUS;

yMEHHUE pelniaTh 3JIEMEHTAapHblEe TE€HETUYECKHE 3aJadyd Ha MOHO- U JUTHOpHUIHOE
CKpEIlMBaHKE, CIEIIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIUBAHUS
JUTSL TIpEJICKa3aHusl HacIeJOBaHUs TPU3HAKOB y OPTaHU3MOB;

YMEHHE BBIMOIHITH J1a00paTOpHbIE U MpaKkTUUYecKhe padoThl, cCOOMI0IaTh MpaBuiIa MpH
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTHYECKH OIICHMBATh W HHTEPIPETUPOBATH MHPOPMAIUIO OUOIOTMYECKOTO
COJIepKaHUsl, BKJIIOYAIONIYIO TICEBJOHAYYHBbIC 3HAHUSA M3 PaA3IMYHBIX HCTOYHUKOB (CpEeACTBa
MaccoBOW MH(OpMaLNK, HAYYHO-TIONYJSPHBIE MaTEPHUAalbl), STUYECKUE ACTIEKThl COBPEMEHHBIX
HCCIICAOBAHUN B OMOJIOTMHU, MEAUIIMHE, OMOTEXHOJIOIHH;

YMEHHE CO3/1aBaTb COOCTBEHHBbIC MHCHbMEHHBIE W YCTHBIE COOOIIeHUs, 00001mas
OMONOTUYECKYI0O HWH(OpPMAIMIO U3 HECKOJbKHUX HWCTOYHMKOB, TPaMOTHO HCIOJb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

TemaTnyeckoe MIIAHUPOBAHUE

Ne | HaumeHoBaHue pa3jaesioB U TeM Moayanb Konuu | DnekTpoHHbIe
I/ BOCIITATEJILHOM | €CTBO (uudpoBbIe)0d
IT NPOrpamMMblI 4acoB | pa3oBaTeJbHbI
«IkoabHBII e

YPOK» peccypcesl

1. | buonorus kak Hayka MPUBJICUCHUE 2 OneKTpOHHOE
BHUMaHUSA MIPUJIOKEHUE

2. | Y)KuBbBIe CHCTEMBI i UX OpPTaHU3AIHS IIKOJBHUKOB K | 1
LIEHHOCTHOMY
acCHeKTy
M3y4yaeMbIX Ha
ypOKax
SIBJICHHH,
OpraHu3aIms ux
paboThI ¢
MOJy4aeMOM Ha
YpoKe
COIMAIILHO
3HAaYUMOU
nHpopmanuen —
VHUIIMAPOBAHHE
ee 00CyXIeHNUS,




BBICKa3bIBaHUS
yUYaIIAMUCS
CBOETO MHEHHUS
TI0 €€ MOBOY,
BBIPAOOTKH
CBOETO K HEM
OTHOIIICHHUSI

XUMHUYECKUH COCTaB U CTPOCHUEC KIICTKH

X(HSHCI[GHTGHBHOCTB KJICTKHU

Pazmuoxxenue u HHIWBHUAYAJIbHOC
Pa3BUTHEC OPraHU3MOB

HaciencTtBeHHOCTS M U3MEHUMBOCTD

IpUMEHEHHE Ha
ypoke
UHTEPAKTUBHBIX
dhopm paboThI
yyalmxcs:
UHTEIJICKTyaJIbH
BIX UTP,
CTUMYJIUPYIOIIH
X
MO3HABATEIIbHY
10 MOTHBAIUIO
HIKOJIEHUKOB;
TUIAKTHYECKOTO
TeaTpa, rae
MoJy4YeHHbIC Ha
ypOKe 3HaHUs
OOBITPBIBAIOTCS
B TEaTpPaIbHBIX
MOCTaHOBKAX;
JIMCKYCCHUH,
KOTOpBIE JAOT
ydanmmest
BO3MOYKHOCTh
npuoOpectu
OIIBIT BEICHHUS
KOHCTPYKTUBHOT
0 IMaJIora;
IPYIIIOBON
paboThHI WK
paboThI B apax,
KOTOpBIE y4daT
LIKOJIbHUKOB
KOMAaH/THOU
pabote u
B3aNMOJECHCTBH
10 C APYTUMU
NETbMU

Hudposoit
MUKPOCKOIT

Hudposoit
MUKPOCKOIT

DNEeKTPOHHOE
MIPUIIOKCHUE

DNEeKTPOHHOE
MIPUIIOKCHUE

Cenexkuust oprann3MoB. OCHOBBI
OMOTEXHOJIOTHHI

VHUIIAHPOBAHNE
U TOAJEpKKa
HCCIEI0BATEILC
KOM
JEeITEIbHOCTU

DJIEKTPOHHOE
MIPUIIOKEHUE




IIKOJIbBHUKOB B
pamKax
peannzanuu
UMU
UHIMBHUIYaJIbHBI
X W TPYIIOBBIX
UCCIIEJIOBATEIIbC
KUX TPOEKTOB,
910 J1acT
HIKOJIbHUKAM
BO3MOXKHOCTh
npuodpecTu
HaBBIK
CaMOCTOSITENTEHO
ro pereHus
TEOPETUUYECKOI
po0JIEMBI,
HaBBIK
TCHEPUPOBAHUS
u  ohopmICHHS
CcOOCTBEHHBIX
e, HaBBIK
YBXXUTEILHOTO
OTHONIICHHUS K
9yKUM  UICSIM,
0(OpMIICHHBIM
B pabortax
Apyrux
uccrienoBarenen
, HaBBIK
yOJIMYHOTO
BBICTYIUICHUS
nepen
ayIUTOpHEN,
apryMEeHTHPOBa
HUS u
OTCTauBaHUS
cBOEH TOYKHU
3peHHs.
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INOYPOYHOE IINTAHUPOBAHUE

Ne Tema KoumnuecrBo | Tun ypoka IIpumeyanue

ypoka 4acoB

1. buonorus B cucreme Hayk 1 Ypok ycBoeHUs
HOBBIX 3HaHUHN U
YMEHHI

2. Meroas! 1T03HAHUS JKUBOU 1 Ypok ycBoeHUs

npuponsl. [IpakTrueckas HOBBIX 3HAaHUH U
pabdoraNel «VMcnonp3oBanue yMEHUH
Pa3IUYHbIX METOJIOB IIpU
M3y4eHHH OMOJIOIMYECKUX
00BEKTOBY»
3. buonornueckue cucremsli, 1 VYpok 3akperieHue
IIPOLIECCHI X U3YYEHUS
4. XHWMHYECKUHN COCTAB KIIETKHU. 1 Ypok ycBoeHMs
Bona u MunepanbHble cosn HOBBIX 3HAaHUH U
YMEHHI
S. benxu. CocTaB u cTpoeHue 1 Ypok ycBoeHUs
0eJKoB HOBBIX 3HAaHUH U
YMEHHI
6. @DepMeHTHI - OMOJIOTHYECKUE 1 Ypok ycBoeHUs
Karanusaropsl. JlaboparopHas HOBBIX 3HAaHUH U
pabota Nel «3yuenue yMEHUMI
KaTaJIUTUYECKON aKTUBHOCTHU
(dhepMeHTOB (Ha mpuUMepe
amMMJIa3bl U KaTaja3bl)»

7. VYrieBonnl. JIMnuabl 1 Ypok ycBoeHUS
HOBBIX 3HAHUHU U
yYMEHUHN

8. Hyxneunoseie kucnotsl. AT® |1 Ypok ycBoeHMs
HOBBIX 3HAHUHN U
yYMEHUHN

9. HcTopus u MeToabl U3ydeHus 1 KomOuHupoBaHHbIiI

kietku Kinerounas teopus. YPOK

10. Kitetka xak nesnoctHas xKuBas 1 KomM6uHmnpoBaHHbIii

CUCTEMA. YPOK
11. CrpoeHne 3ykapuoTH4YECKOU 1 KomOuHupoBaHHbIiI
kietku. JlaboparopHas pabota YPOK
Ne2 «3yuenne ctpoeHus
KJIETOK pacTE€HUH, )KUBOTHBIX,
rpu0oOB 1 OaKkTepuit O
MHUKPOCKOIIOM Ha F'OTOBBIX
MHUKpOIpernapaTax 1 ux
OTHMCaHUE»
12. OOMeH BeIIECTB U 1 KoMOuHMpoBaHHBIIM
MeTaboJIu3M YPOK
13. dortocuHTe3. XEMOCHHTE3 1 KomM6unmnpoBaHHbIit

YPOK




14. DHepreTUYecKuii 0OMeH KomOunnpoBaHHBIT
YPOK

15. JKH3HEHHBIN UK KIETKU. KomOunupoBaHHbII
Jlenenue KIeTKu. YpOK
JlaGopaTopHas padota Ne3
«Habmntonenne muto3a B
KJIETKaX KOHYMKA KOpeIlKa
JyKa Ha TOTOBBIX
MHUKpOITpenaparax»

16. Buocunres Oenka. Peakuus KomOunnpoBaHHBIT
MaTPUYHOTO CHHTE3a YpPOK

17. Tpancnsmus - Guocuntes Oenka KomOunupoBaHHbII

YpOK
18. HexkneTounsie (opMBI )KU3HH KoMOuHMpOBaHHBII
YpOK

19. DopMBI pa3MHOKCHUS KomOunMpoBaHHBIT
OpPTaHU3MOB YpPOK

20. Metios KomOunMpoBaHHBIT

YPOK

21. OOpazoBaHue 1 pa3BUTHE KoM6unnpoBaHHbIii
TMIOJIOBBIX KJIETOK. YPOK
O11010TBOpPEHHE.

JlaboparopHast pabora Ned
«3yueHne cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOITpenapaTax»

22. NuauBuayanbHOE pa3BUTHE Ypok ycBOeHHUS
OpPTaHU3MOB HOBBIX 3HaHUH U

yYMEHUHN

23. I'enernka-Hayka o KomOuHupoBaHHbIiI
HACJIE/ICTBEHHOCTH U YpPOK
MU3MEHYHUBOCTH

24. 3aKOHOMEPHOCTH KomOunupoBaHHbII
HaCJIeIOBaHHMsI TPH3HAKOB. YpPOK
Mounorubpuanoe
CKpeLIMBaHHUE.

25. JurubpuaHoe ckpemuBaHue. KomOununpoBaHHbI#
3aKOH HEe3aBHUCUMOTO YPOK
HacJleI0BaHMsI TPU3HAKOB.

26. CueruieHHOE HACIeIOBaHNE VYpoxk ycBoeHuUs
npusHakoB. JJabopaTopHast HOBBIX 3HAHUH U
pabota Ne5 «M3yuenue yMEHUH
pe3yIbTaTOB MOHOTHOPHUTHOTO
U TUTHOPUIHOTO CKPELIBAHUS
y 1p030(HITbI Ha TOTOBBIX
MUKpOITpenaparax»

27. I'eneruka nona. Hacienosanue Ypok ycBOEeHUS

IMPHU3HAKOB, CHOCIIJICHHBIX C

HOBBIX 3HAHUU U




MOJIOM. YMEHHI
28. N3mMeHYnBOCTD. 1 KomOunnpoBaHHBIT
Henacnencrennas YPOK
M3MeHYuBOCTb. JlabopaTopHas
paborta Ne6 «M3yuenue
MOIU(DHUKAITIOHHOM
M3MEHUYUBOCTH, TOCTPOCHUE
BapHUAIIIOHHOTO pAJia U
BAPUALIMOHHON KPUBON»
29. Hacnencresennas 1 KomOunnpoBaHHBIT
nu3MeH4YnBOCTh. JlaboparopHas YPOK
pabota No7 «AHanu3 MyTanui
y 1p030(HIIbI HA TOTOBBIX
MUKpOTIperaparax
30. I'eneTnka yenoBeka 1 Ypok ycBoeHuUs
HOBBIX 3HAHUW U
yMEHUHI
31. PesepHsbiit ypok. O600menne | 1 Ypoxk o0o0meHne
o TeMe «HacnencTBeHHOCTh U
W3MEHUYUBOCTH OPTaHU3MOBY
32. Cenexuus Kak Hayka u nporecc | 1 VYpok ycBoeHus
HOBBIX 3HAHUU U
yMEHUHI
33. MeTtoabl U JOCTHKEHUS 1 VYpok ycBoeHUs
CEJIEKIINH PACTeHUU U HOBBIX 3HAHUI U
YKUBOTHBIX yMEHUHI
34. buorexHonorus kak orpacib 1 KomOunMpoBaHHBIH
MTPOU3BOJICTBA YPOK
OBIIEE KOJIMYECTBO YACOBIIO | 34

I[TPOTPAMME




Jluer nonojiHeHUH M U3MEHEHU I

Jara
BHECEHUS
N3MEHEeHHUH

XapakTepucTuKa
U3MeHEeHN

PexBU3HUTHI,
AOKYMEHTBHI,
KOTOPBIM
3aKpenJieHo
H3MeHEeHHne

IMoanuck Jauna,
BHeCIIEro 3amuch
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