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l. COLEPKAHUE VYUYEBHOI'O IIPEJIMETA

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHU C OOIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMHU HayKaMu, (puiocoPpueit, STUKOM, 3CTeTUKON U npaBoM. Poib
Oouonioruu B (POPMHUPOBAHMM COBPEMEHHOW Hay4dyHOU KapTuHbl Mwupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoapl TO3HAHMS KUBOW MNPUPOJLI (HAOMIOAEHUE, SKCIIEPUMEHT, OIKCAaHUE,
n3MepeHue, Kiaccudukaius, MoJeIupoBaHue, CTaTUCTUYECKass 00pad0OTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetst: Y. lapsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u @. Kpuk.

Tabnuipl U cxeMbl: «MeTOoAbl TO3HAHUS KUBOUW TPUPOIHI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

[Ipaktuueckass pabora Ne 1. «Mcmonp3oBaHue pa3iauvHBIX METOJOB TIPU
U3Y4YEHUU OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Kupbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: Oumosioruu. Otiauuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIbI.

CgoiicTBa OMOCHCTEM W HX pa3HOOOpa3ue. YPOBHU OpraHU3aAIMd OUOCUCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIM, TKAHEBBI, OPraHU3MEHHBIN, MOMYJISIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OUOTCOIIEHOTUIECKUM ), OMOChEPHBIH.

JdeMoHcTpanum:

Tabnuupel u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «YPOBHH OpraHu3allu
KUBOU IIPUPOIIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. XumMnuyeckuii COCTaB U CTPOEHNE KJIETKH.

XWUMUYECKMA  COCTaB  KIETKA.  XHMMHWYECKUE  DBJIEMEHThl:  MaKpO3JIEMEHTHI,
MUKpO3JEMEHTHI. Bojia 1 MUHEpaJIbHbIE BEIIECTBA.

@OyHKUMM BOAbl W MUHEpAJbHBIX BellecTB B KkieTke. llomnepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB m cTpoeHHe OENKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHnmble W 3aMEHUMbBIE AMUHOKHUCIOTBHI. AMHUHOKHUCIOTHBIM COCTaB. YPOBHU
CTPYKTYpbI O€JIKOBOM MOJEKYJbI (IEPBUYHAS, BTOPUYHASA, TPETUYHAS U YETBEPTUYHAS
CTPYKTypa). XUMHUUYECKHE CBOMCTBa OenkoB. bruonornyeckue GyHKmm OEIKOB.

®epmeHTHl — OMonornyeckue kKaraiam3atopbl. CTpoeHue ¢depMeHTa: aKTHBHBIH
1eHTp, cyoctparnas crnenuduanocts. Kodhepmentsl. Butamunsl. Otnnums hpepMeHTOB
OT HEOPTraHUYECKUX KAaTaJIU3aTOPOB.

VYrineBoasl: MOHOCaxapuabl (TIOKO3a, prud0O3a M JE30KCHpH003a), JAUCaXapuabl
(caxapo3a, JakTo3a) M mojucaxapuibl (KpaxMall, TJIMKOT€H, LIEJIJII0JI03a).
buonornueckre pyHKIUH YIII€BOAOB.



Jlunuael:  Tpurnuuepunbl,  pocpomunuasl,  crepouasl.  ['uapoduIbHO-
ruapodoOHbie cBolicTBa. buonornueckue GyHkiuu aunugoB. CpaBHEHUE YIIIEBOJIOB,
OCJIKOB U JTUMUJ0B KaK UICTOYHUKOB YHEPTUH.

Hyxnennossie kucnotsr: JIHK u PHK. Hykieotnasl — MOHOMEPBI HYKIIEHHOBBIX
kucnoT. Crpoenue u pynkuuu JJHK. Ctpoenune un gpynkiun PHK. Bunst PHK. ATO:
CTpoeHue U QyHKLHUU.

[urtonorua — Hayka o kierke. Kiierounas Teopusi — NpuMep B3aWMOJECUCTBUS
unen u pakToB B HAYYHOM MO3HAHUU. MeToAbl U3yUEHHUS KIIETKH.

Krnerka kak nenoctHast >xuBasi cuctema. OOIIKMe MPU3HAKU KIETOK: 3aMKHYTast
HapykHass MeMmOpaHa, moJnekynsl JIHK kak renetmdeckuil ammapat, cUCTeMa CHUHTE3a
Oeika.

Tunsl KIETOK: 2yKapuOTHYeCcKas U nmpokapuoTrdeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTHuecko — kietku.  Kierounass — cteHka — Oaktepuid. Crpoenue
YKapUOTUYECKOU KIeTKU. OCHOBHBIE OTJIMUUS PACTUTEIHHOM, KUBOTHON U TPUOHOM
KJIETKH.

[ToBEepXHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAasi CTEHKA, TIJIMKOKAJIUKC, HX
¢ynkuuu. [lnazmatuyeckas memOpana, e€ coiicTBa u QpyHkiuu. [lutomnasma u eé
opraHousipl. OmgHomemOpannbie opraHouasl kietku: IIIC, anmapat [Nonbaxw,
mu30coMbl.  [loyaBTOHOMHBIE OpraHOMAbl KJIETKHA: MUTOXOHJPWH, IJIACTHIBI.
[IpoucxoxxaeHne MHUTOXOHAPUN © TacTua. Buael mmactun. HememOpanHbIe
OpraHOUJIbI KJIETKU: PUOOCOMBI, KIETOYHBIM LIEHTP, EHTPUOIHN, PECHUYKH, KTYTHUKH.
OYHKIUHA OPTaHOUAOB KJIETKH. BKiroueHus.

SAnpo — perynaropHslii 1eHTp kieTku. CTpoeHue siapa: sjaepHas o00JI0dYKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHcTpanum:

IToptpetsl: A. JleBenryk, P. TI'yk, T. IIBanu, M. llneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @panknun, K. M. bap.

Huarpammel: «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B HEXHUBOW IMPUPOAELY,
«PacmpenienieHne XUMHUYECKUX SJIEMEHTOB B KUBOW MPUPOJEN.

Tabmuuet u  cxembl: «llepuognyeckas TaOaMIAa XUMHYECKHUX DSJIEMEHTOBY,
«CTtpoeHnne MoJneKynbl Boabl», «buocunte3 Oenka», «CTpoeHHE MOJEKYNbl OeiKay,
«Ctpoenue depmenta», «HyknennoBele kucioThl. JIHK», «CtpoeHne MOIEKyIIbI
AT®», «CtpoeHue HSyKapUOTUYECKOW KIETKH», «CTpOEHHUE 3>KUBOTHOW KIETKHY,
«CTpoeHue pacTUTENbHOU KIETKH», «CTpOoeHHE NPOKAPUOTHUYECKOM KIETKWY,
«CTtpoeHue siapa KICTKU», «YTIEBOAbDY, «JIMmuIb».

O6opynoBaHre: CBETOBOW MHKPOCKOI, OOOpYyIOBaHWE [JIsi TPOBEICHUS
HAOJNIOICHUM, W3MEpPEHUH, OKCIIEPUMEHTOB, MUKPOIMPENapaThl PaCTUTEIHHBIX,
KUBOTHBIX M OAKTEpPUATbHBIX KIETOK.

JlaGopaTropHble M MpaKTHYecKUue padoThI:



Jlaboparopnass pabora No 1. «M3ydeHue KaTadTuTUYECKOM aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpEe aMIJIa3bl WIIM KaTaaasbl)y.

Jlaboparopnast pabota Ne 2. «3yueHue cTpoeHUs! KJIETOK PACTEHUM, KUBOTHBIX
1 OaKTepuil MoJ; MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENnapaTax U uX OMUCAHUE.

Tema 4. ’/KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BelllecTB, WU MeTaboau3M. AccuMUisilus (IJIaCTUYECKU OOMEH) U
TUCCUMWIIISIIUSL  (PHEPTeTHUUECKUd OOMEH) — JIB€ CTOpPOHBI €IMHOr0 TIpoliecca
Metabonu3ma. Poyib 3aKOHOB COXpaHEHHUS BEIIECTB W DHEPrud B TMOHUMAHUHU
MeTabonau3ma.

Tunel oOMeHa BellecTB: aBTOTpOoHBIN U rereporpodHbii. Poas pepmeHTOB B
oOMeHe BeIeCTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunte3. CBeroBas u TeMHOBas (asbl porocuHTe3a. Peakiuu dorocuHTesa.
OddexTuBHOCTh (PoTOCHHTE3a. 3HaueHue ¢GOTOCHHTE3a [Jisi >KU3HU Ha 3emle.
Brnussaue ycnoBuit  cpeapl Ha  (PoTOCMHTE3 UM CIOCOOBI  TOBBIINICHUS  €TO
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.

XeMocHuHTe3. XEeMOCHUHTE3Upyromue OakTepuu. 3HaueHHWE XEMOCHUHTE3a IS
KW3HU Ha 3emIIe.

DHepreTuueckuii OOMEH B KIJeTKe. PacierieHne BeIIeCTB, BBIICICHHE W
AKKyMYJIUPOBAaHHE JHEPIHMU B KJETKE. DTambl dHEPreTudeckoro oomeHa. ['mukomus.
bpoxenune u ero Bumbl. KucioponHoe OKHUCICHUE, WM KIETOYHOE JIbIXaHUE.
OxucnutensHOe GochopmtrpoBanue. IPPeKTUBHOCTh SJHEPreTHUECKOro oOMeHa.

Peakniuu matpuuyHoro cuntesa. I'enernueckas undopmanus u JJHK. Peammzanus
reHeTHueckod uH(opManuu B KiIeTke. [eHeTHYecKud KOJ ¢ €ro CBOMCTBA.
Tpanckpunums — matpuunbiii cuaTe3 PHK. Tpancnsanus — 6nocunTes Oenka. DTamsl
tpancisauuu. Kogupoanue aMmuHokucioT. Posb pubocoM B GnocuHTe3e Oenka.

Hexnerounsle dopmbl xKu3HH — BUPYCHL. McTtopust oTkpeitus BupycoB (. U.
NBanoBckuit). OCOOCHHOCTHM  CTpPOEHUS M JKU3HEHHOTO  IMKJIa  BUPYCOB.
bakrepuodaru. bone3snu pacteHuil, )KUBOTHBIX U 4Y€JIOBEKa, BHI3BIBAEMbIC BHUPYCAMH.
Bupyc ummynonedummra dyenoBeka (BUY) — Bo3Oymutens CIIMJla. OOpartnas
TPAHCKPHUIIHUS, peBepTa3a U uHTerpasa. [Ipodunaktuka pacrnpocTpaHeHUsT BUPYCHBIX
3a00JIeBaHU.

JdemoncTpanum:

IToptpetsi: H. K. Konbuos, /. . Usanosckuii, K. A. Tumupsizes.

Tabmumelr u cxembl: «Tumbl muTaHUSA», «MeTabommu3m», «MUTOXOHIPHUY,
«OHepreTrudeckuit obmen», «Xmnopormiact», «Porocuntesn, «Ctpoenue JIHK»,
«CtpoeHne W (QyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay», «I eHEeTHYeCKUuW KOy,
«Bupyce», «baktepuodarn», «CtpoeHne u xku3HeHHbId _ukn Bupyca CIIN/la,
Oakrepuodaray, «Permmukammst JJTHK».

O6opynoBanue: Monenu-ammumkanun «Yapoeane JHK wu  Tpanckpumiusy,
«buocunTe3 6enkay, «CTpoeHue KIeTKu», Mmoaeiab cTpykrypsl JIHK.

Tema 5. Pa3MHOkeHUe M HHAUBUAYAJIbHOE Pa3BUTHE OPTAHU3MOB.



Knerounsli 1MWK, WM >KU3HEHHBIM LUK KiIETKH. HMHTEepdaza U MHUTO3.
[Iporecchl, mpotekaroniue B uHTepdasze. Permkanus — peakiys MaTpUyHOTO CUHTE3a
JHHK. Crpoenue xpomocoM. XpOMOCOMHBIM Habop — KapuoTun. JumiouaHelii u
raryloOUJIHBIA ~ XpOMOCOMHBIE HaOopbl. Xpomatuabl. lluTosnormyeckre OCHOBBI
Pa3MHOKEHUS U UHAUBUAYAIBHOTO Pa3BUTHSI OPTaHU3MOB.

Henenne knetkn — muto3. Craaumm murtosa. [Ipoueccel, mpoucxoasimue Ha
Pa3HBIX CTAAUSIX MATO3a. BUOJIOTUYECKUI CMBICII MUTO34.

[Iporpammupyemasi TuOENb KJIECTKA — aroITo3.

dopmbl pa3MHOKEHHsSI OpPraHU3MOB: Oecrojioe W MmojoBoe. Bujawsl Gecnosoro
Pa3MHOXKEHMS: JICJICHUE HAJBOE, IIOYKOBAHME OJHO- W  MHOTOKJIETOYHBIX,
CIoOpooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KJIOHUPOBAHUE
OpraHu3MOB, €r0 3HAYEHUE NI CEIEKIIUU.

[TonoBoe pasMHOXKEHUE, €TO OTIUYHUS OT OECIIOJIOTO.

Meito3. Craguu wmeito3a. IIpouecchl, MpoOUCXOAAIIME HA CTaaUsIX MEHo03a.
IToBenenue xpomocoM B Meio3e. Kpoccunrosep. bruonornueckuii CMbICII U 3HAUYCHUE
MEHo03a.

I'amerorenes — mporecc 00pa3oBaHus MOJIOBBIX KJIETOK Yy KMBOTHBIX. [loj0BBIE
JKeJe3bl: CeMCHHUKH U simIHUKA. OOpa3oBaHue U Pa3BUTHE TOJIOBBIX KJIETOK — raMeT
(cmepmaro3owu, SHIEKIETKAa) — criepMaToreHe3 u oBorenes. OCoOEHHOCTH CTPOCHUS
SUIEKJIETOK U ciepMaro3ouoB. OmionorBopenue. [laprenorenes.

NunuBuayanbHoe  pa3BuTHe  (OHTOreHe3).  OMOpHUOHAIBLHOE  Pa3BUTHE
(amOpuorenes). Ortanbl 3MOPHOHAIBHOTO PAa3BUTHSA y TO3BOHOYHBIX IKHBOTHBIX:
npoOJjeHre, racTpyisnus, opraHoreHes. IlocTamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHOHAJIBHOTO Pa3BUTHUS: MPsAMOE, HENpsMoe (JIMunHO4YHOE). BimsiHue cpeasbl
Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3zButue pacteHuil. OHTOreHe3 IBETKOBOT'O PACTEHUSI: CTPOCHHUE CEMEHHU,
CTaJINU Pa3BUTHS.

JdeMoHcTpanum:

Tabmumer w  cxembl: «@DOpMBI  pa3MHOXKEHHS OpPraHU3MOBY», «J[BoitHOE
OIUIOIOTBOPEHUE y LIBETKOBBIX pAacTeHUI», «BeretaTnBHOE pa3MHOKEHUE PACTCHUIN,
«/lemenne xmetkm  OakTtepmity, «CTpOCHHE TIOJOBBIX KIETOK», «CTpoeHHe
xpomMocombl», «Knerounsii mukn», «Pemmkanus JHK», «Mwutoszy», «Menosy,
«IIpsamoe m HemnpsMoe pa3BUTHE», «laMeTOreHe3 y MIICKONMMUTAIOMMNX U YEJIOBEKAY,
«OCHOBHBIE CTaJIUX OHTOTECHE3A.

O6opynoBaHue: MUKPOCKOTI, MUKPOMPENAPATHI «CriepMaTo30U/1bl
MJICKOMUTAIOIIETO», <«SIMIEeKIeTKa MIIEKONUTarmero», «KapruoknHe3 B KJIETKax
KOpelIKa JIyKa», MarHuTHasi MoJejb-aninkanusa «/lenenune knerkn», moaens JIHK,
MoIeNTb MeTaa3zHO XPOMOCOMBI.

JlaGopaTropHble M IpaKkTHYecKUue padoThI:

JlaGopaTtopnas padota Ne 3. «Habmronenne MuTo3a B KJIETKaX KOHYUKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKPOIIpenapaTaxy.



Jlaboparopnas padora Ne 4. «3yyeHue cTpoeHUs! MOJIOBBIX KJIETOK HA TOTOBBIX
MHKpOIIpEnapaTax».

Tema 6. HacsieACTBEHHOCTh U HK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amauun reHeTuku. Vctopus pa3BuTHs IeHETUKU. POJIb LUATOJIIOTUHN U
AMOPHOJIOTUYU B CTAHOBJIEHUU I'€HETUKU. BKIiIal poCCHIICKUX U 3apyOeKHbBIX YUEHBIX B
pa3BuUTHE TEHETHUKH. MeTOAbl T€HETUKH (TUOPUAOJOTHUECKUN, ITUTOTCHETUYECKUM,
MOJIEKYIsIpHO-TeHeTHUeCcKUii). OCHOBHBIE TEHETHYECKHWE TOHATHS. | eHeThdeckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEAOBAaHMS TPU3HAKOB, YyCTaHOBJIEHHble [. Menaenem.
MonorubpugHoe CKpelrBaHME. 3aKOH €IUHO-00pa3usi TUOPUAOB  IEPBOTO
nokojeHus. [IpaBuino JTOMUHUpPOBaHUS. 3aKOH PACHICIJICHUS NPU3HAKOB. ['mmoTesa
YUCTOTHI raMeT. [1oJIHOE U HEeMOoIHOE TOMUHUPOBAHMUE.

JlurubpuHoe cKpeluBaHue. 3aKOH HE3aBUCHUMOIO HACIETOBAaHUS MPU3HAKOB.
[luToreHeTyecknue OCHOBBI  JUTHOPUIHOTO  CKpENIMBaHUS.  AHAIM3UPYIOIIEe
CKpeluBanue. VCrnoab30BaHUE aHAIM3UPYIOMIETO CKPEIIMBAHUA JJIsi ONPEACICHUS
T€HOTHUIIA OCOOH.

CueruieHHOe HacienoBaHue npusHakoB. PaGora T. Moprana mo crernjieHHOMY
HaclieI0BaHuIO TeHOB. HapyllieHue cuienieHusi TeHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHasl TEOpUsI HACIEICTBEHHOCTH. [ eHeTUUeCKHUE KapThl.

I'enetnka mona. XpOMOCOMHOE OIPEIEICHUE MoJia. AYTOCOMbI U TIOJOBBIC
XpoMOcOMBI. ['oMOorameTHble MW TeTeporameTHnle oOpraHu3Mbl. HacienoBanue
MIPU3HAKOB, CLEIIJICHHBIX C TTOJIOM.

N3meHunBOCTh. BHabl M3MEHUMBOCTH: HEHACJIECIACTBEHHAs W HACJIECICTBCHHAas.
Pouib cpelbl B HEHACJIEICTBEHHOMN U3MEHYUBOCTH. XapaKTepruCcTHKa
MOAUGUKAITMOHHONW HM3MEHUYMBOCTH. BapualMoOHHBIA psi M BapUallMOHHAS KpUBas.
Hopwma peaknnu nipusHaka. KojiM4eCcTBEHHBIE U KAUECTBEHHBIE MPU3HAKU U UX HOpMa
peakiuu. CBoiicTBa MO (DUKAIIMOHHOW U3MEHUYUBOCTH.

HacnencrtBennas, wiM TIeHOTUIIWYECKass, W3MEHUYMBOCTh. KomOmHaTHBHAS
M3MEHYMBOCTh. Meii03 1 TI0JIOBOM MPOIIecC — OCHOBa KOMOWHATUBHON M3MEHUYHNBOCTH.
MyTtanronHas W3MeHYHBOCTh. Kiaccudukanus MyTanuid: TeHHBIE, XPOMOCOMHEIE,
reHoMHble. YacTora W TpUYMHB MyTanuid. MyrtareHHsie  (akTopel. 3akoH
FOMOJIOTMYECKHX PSZIOB B HAcHeACTBeHHOM u3MeHunBocTy H. M. BaBuioga.

BHesnepHas HacIeICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetuka denoBeka. Kapuotunm dyenoBeka. (OCHOBHBIE METOJbl TEHETHUKHU
YyeJIOBEKA: TEHEAJOTHUYSCKNUM, OJIM3HEIOBBIA, IMTOIC€HETHYCCKHUH, OMOXMMHYECKHH,
MOJIEKYJISIpHO-TeHeTHUeCKUM. COBpEeMEHHOE OIpe/IeICHUE TEHOTHUIIA: MOJJHOTEHOMHOE
CEKBECHHUPOBAHUE, TECHOTUIIMPOBAHWE, B TOM uucie ¢ nomombio [I[P-ananu3za.
HacnencrBennnle  3a0ojieBaHMsI  4€JIOBEKA: TE€HHBIE  OOJIe3HH, OOJIE3HH C
HACJICJICTBEHHOM MpPeapacoioKeHHOCThIO, XpOMOCOMHBIE 0oie3HH. CoMaTHYeCKue 1
reHepatuBHble MyTaiuu. CTBOMOBBIE KIE€TKU. [IpUHITUIIBI 310pOBOT0 O0Opasza KU3HH,
JTUArHOCTUKU, TPOQUIAKTUKM M JICUCHHS TeHeTHYeckux OosesHend. Menuko-



FEHETHYECKOEC  KOHCYJIbTHPOBAaHHWE.  3HAYEHHWE  MEIUIMHCKOM  TE€HETUKH B
MPEAOTBPAIICHUH U JICUCHUU TeHETUYECKUX 3a00JIEBaHUH YeIOBEKa.

JdeMoHcTpanum:

[loptpersr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. Yersepukon, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmuipl U cxeMbl: «MOHOTHOpPUIHOE CKPEIIMBAHUE W €r0 IIUTOTCHETHYECKas
OCHOBa», «3aKOH PAaCUICIUICHUSI U €r0 IUTOI€HETHUYECKasi OCHOBa», «3aKOH YHMCTOTHI
ramer», «JurubpuaHoe ckpenupaHuey», «lluTosornyeckre OCHOBBI JAUTHOPHUIHOTO
CKpemuBaHusy, «Meno3», «B3auMOIeNCTBUE AJUIENBHBIX TE€HOBY», «l €HEeTHYecKue
KapThl PACTEHUM, >XKUBOTHBIX M YeEJNOBEKa», «['eHeTHMKa Moja», «3aKOHOMEPHOCTHU
HaCJIeIOBaHUs, CUECIUICHHOTO C Tojom», «KapuoTumbel 4YenoBe€Ka W KUBOTHBIX»,
«Bugel m3meHunBOoCTHY, «MoaudukanroHHas HW3MEHUYMBOCTHY», «HacmemoBanue
pesyc-pakropa», «I'eHeTuka rpymmn KpoBu», «MyTalluoHHasi U3MEHUYUBOCTHY.

O6opynoBanue:  MojJenu-anmuiukauu  «MoOHOrHOpUIHOE  CKpEIIMBaHUEY,
«HenonHnoe  nomuHupoBaHue», «JurnOpuaHoe  ckpemuBanuey, «llepexpéct
XpOMOCOM», MUKPOCKOII W MUKpompemnapaT «Jpo3oduna» (Hopma, myranuu Ghopmbl
KPBUILEB U OKPACKU Teja), repdbapuit «I'opox moceBHOMN».

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopHass pabora Ne 5. «3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPHUIHOTO CKPEITUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIpENapaTax.

JlaGoparopnHass pabora Ne 6. «M3yuenne MoaMpUKAITMOHHON H3MEHUYMBOCTH,
NOCTPOEHHUE BapUALlMOHHOIO psi/la U BApUAITMOHHOW KPUBOW.

JlaGoparopHast pabora No 7. «AHanmu3 MyTanmuid y JApo30(dwiibl HAa TOTOBBIX
MUKpOIIpEnapaTaxy.

[Tpaktuueckas pabora Ne 2. «CocTaBieHre U aHaINU3 POJAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekunsi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M HpoLecC. 3apOXKIACHUE CEJIEKIUU U JTOMECTUKALHUS.
VYyenne H. V. BaBunoBa o 1eHTpax MPOUCXOKIACHUS U MHOTO00Opa3usi KYJIbTYPHBIX
pactenuil. LleHTpbl MPOUCXOKIECHUS JOMAIIHUX KUBOTHBIX. COpT, mopoAa, MITaMM.

CoBpeMeHHBIE METOJIbI CEeNEeKIMU. MacCOBbI M WHAMBUAYaIbHBI OTOOPHI B
CeJeKIMH pacTeHu U KUBOTHBIX. OIlEHKa 3KcTephepa. biau3kopocTBEHHOE
ckpemmBaHue — uHOpuaWHr. Ywmcras auHUS. CKpelmuBaHUE YHCTBHIX JHMHUH.
I'erepo3uc, wnu rubpunHas cwia. HepoJcTBEeHHOE CKpEIIMBaHWE — ayTOPHIWHT.
Otnanénnas rubpuanzanus u e€ ycnexu. MICKycCTBEHHBIM MyTareHe3 M MOJy4eHUe
MOJUILIONAO0B. JJOCTHXKEHUS CENEKIIMU PACTEHUN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpaciib MNPOU3BOJACTBA. ['€HHas WHXXEHEpHUs. OTarlbl
coznanust pexomOuHaHTHOM JIHK w Tpancrennbix opranu3moB. Kietounas
nHxeHepusa. Kinerounele KylnbTypbl. MHKpPOKJIOHAIBHOE PAa3MHOKEHUE DPACTCHUMU.
KnonupoBaHne  BBICOKONPOAYKTHUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.
Okoniornyeckue u 3trdeckue npodiembl. MO — reHetndeckd MoAUGUIIMPOBAHHbBIC
OpraHu3MBl.



JleMoHCcTpanuu:

IToptpetsl: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. HBaHOB.

Tabmuubl u  cxembl: Kapta «LleHTpbl NPOUCXOXKAECHHS M MHOrooOpasus
KyJbTYPHBIX pacTeHuii», «llopoabl momamHuxX >KUBOTHBIX», «CopTa KyJIbTYpHBIX
pactenuity, «OtnanéHHas rudpuauzanus», «Padotel akagemuka M. ®. VBanoBay,
«Ilomumnongus», «OO0BEKTBl  OHOTEexXHOJOTUM», «KieTouHble  KyJabTypbl U
KJIIOHUpOBaHUEe», «KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MYJSKU TUIOAOB M KOPHEIUIOAOB JUKUX (OPM U KYJIBTYpPHBIX
COpPTOB pacTeHuid, repOapuil «CenbCKOX03IUCTBEHHBIE PACTEHUS.

JlaGopaTopHble M MpaKTHYeCKUe PadoOThI:

Okckypcuss  «OCHOBHBIE METONBI M JOCTH)KEHUS CEJNEKUMH pPACTEHUH U
KUBOTHBIX (HA CEJIEKLMOHHYIO CTAaHIIMIO, IJIEMEHHYIO (hepMy, COPTOMCIBITATENbHBIN
y4acTOK, B TEIUIMYHOE XO35SUCTBO, JAOOPATOPUIO arpOyHHMBEPCUTETA WM HAYYHOI'O
LIEHTPA)».



. IJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IIPEIMETA

OcBoenue yueOHoro mnpeamera «buomoruss 10 kmace» HampaBlIeHO Ha JIOCTHKCHUE
00yUaIOIIUMUCS CICTYIOIINUX JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX PE3yIbTaTOB.

JIMUYHOCTHBIE PE3YJIbTATHBI

B cTpykType JNMYHOCTHBIX pE3yJIbTATOB OCBOCHHUS mpeamera «buomorus»
BBIJICJICHBI CIIEIYIOUIME COCTaBIISAIONIME: OCO3HAHME OO0YYalolMMUCA POCCHUICKOMN
rpaXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIIBHOCTU U
CaMOOIIPEACIICHNIO, HATMYME MOTUBALIMK K O0YYEHHIO OMOJIOTUH, LEJIEHAPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIICHHM JTUYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH H
UCTOPUYECKUX TPAIUIMK pa3BUTUS OHMOJOTUYECKOTO 3HAaHHS, TOTOBHOCTH
CIIOCOOHOCTh 00YYarOUIMXCSI PYKOBOJICTBOBATHCS B CBOEH JESATENBHOCTU LIEHHOCTHO-
CMBICJIOBBIMH yCTaHOBKAMH, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOro OoO0pa3oBaHUS,
HaJIM4HMe HKOJOTUYECKOTO IMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh €M U CTPOUTH
YKW3HCHHBIC TUUIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS Mpeamera «buosiorus» I0CTUraroTCs B
€UHCTBE Yy4yeOHOW W BOCHUTATEIBLHOW JEATCIIBHOCTH B  COOTBETCTBUU
TPAAULIMOHHBIMUA POCCUMUCKUMH COLIMOKYJIbTYPHBIMH, UCTOPUYECKMUMHU U JYXOBHO-
HPABCTBEHHBIMHU IICHHOCTSMH, NPUHATBIMH B OOIIECTBE NpaBUJIaMU U HOPMaMHU
NOBEJCHUSI M CIOCOOCTBYIOT IIpolleccamM CaMOMO3HaHUS, CaMOBOCHHMTAHHUS U
caMOpa3BUTHS, Pa3BUTHSI BHYTPEHHEN MO3ULIMH JUYHOCTH, IATPUOTHU3MA, YBAXKEHUS K
3aKOHY M MPaBOIMOPSAAKY, YEJIOBEKY TpyAa U CTaplieMy MOKOJIEHUI0, B3aHUMHOTO
yBaKEHHs, OEpEeXKHOTr0 OTHOIIEHHUS K KyJbTYPHOMY HACIEIUI0 U TPaJAHIHIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoiri denepanuu, NpUPOAE U OKPYKAKOMIECH
cpene.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHUSI yueOHOTO mpenMera «bruonorus» IOJKHBI
OoTpakaTb TOTOBHOCTb U  CIOCOOHOCTh  OOYYalOIIMUXCA  PYKOBOJICTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEH TMO3UIIMEH JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpUEHTALINH, MO3UTUBHBIX  BHYTPEHHUX  YOEKICHUIA, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO 00IIeCTBA, PACIIMPEHNUE KU3HEHHOTO OThITa
U OIbITa JEATEIBHOCTH B NPOLECCE peaau3aldd OCHOBHBIX HAIpaBJICHUU
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YHUCJIE B YACTH:



1) rpaskaIaHCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh TPAXAAHCKOW TMO3UIMU OOYy4YaroIIerocss Kak aKTHUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX MpaB U OOA3aHHOCTEH, yBa)KECHHUE 3aKOHA U
MPaBOMNOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MIEATEIBHOCTH MPH CO3JaHUU YYEOHBIX
MIPOEKTOB, PEIICHUU Y4YEOHBIX M IMO3HABATENBHBIX 3a/a4, BHIIOJHEHUU OHOJOTHUECKUX
AKCIIEPUMEHTOB;

CIOCOOHOCTh OMpPEENsATh COOCTBEHHYIO TMO3UIIMIO TIO OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YyMEHUE YYUTHIBATH B CBOUX JICUCTBUSIX HEOOXOJAMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHS JIIOJEH C pa3HbBIMU YOEXKICHUSMU, KYJIbTYPHBIMH IICHHOCTSIMH H
COIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B IPOIECCE COBMECTHOTO BBITIOJHEHUS YUYEOHBIX,
MO3HABATEJILHBIX U HCCJIECAOBATEIbCKUX 3a7a4, YBOKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIMIOHEHTOB TIPU OOCYXJECHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COICPIKAHMS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TETBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(OpPMHPOBAHHOCTh POCCHUMCKOW TpakJAaHCKONM HWIACHTUYHOCTH, MATPUOTHU3MA,
YBaXXEHUSI K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iepel PonmHoil, ropmoctu 3a
CBOM KpaH, CBOW PoawHy, CBOM S3BIK W KYJIbTYPY, MPOUIJIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIHI0 M TaMSITHUKAM MPUPOJIBI,
nocTKeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICHHE U Pa3BHUTHE
OWoNOTMY, TTOHMMAHMS 3HAYCHUS OMOJOTMM B TO3HAHUU 3aKOHOB TMPHUPOJBI, B JKU3HU
YeJIoBeKa U COBPEMEHHOTO 00IIeCTBa;

uaerHas yOeXIEHHOCTb, TOTOBHOCTh K CIyXeHHt0 u 3amure OreyecTsa,
OTBETCTBEHHOCTbH 32 €T0 CYABOY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUKUCKOr0 HApOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TTOBEICHNUS;

CIOCOOHOCTh  OILICHMBATh CUTyalldi0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLICHUE K CBOMM POJUTEISIM, CO3JIaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO NPUHATUS LEHHOCTENM CEMEWHOW MKWU3HU B COOTBETCTBUU C TPAAULIHSIMHU
HaponoB Poccuu;

4) 3cTeTUYEeCKOr0 BOCIIMTAHMS:



ACTETUYECKOE OTHOLIEHWE K MHPY, BKJIIOYas OSCTETUKY ObITa, HAy4HOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

IIOHUMAHUE YMOLMOHAJIBHOTO BO3JAEUCTBUS JKUBOU IIPUPOIBI U €€ HEHHOCTH;

TOTOBHOCTh K CAMOBBIPAYKEHUIO B PAa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE TIPOSIBIISTD
KadyecTBa TBOPUYECKOM JTMYHOCTH;

5) ¢u3nyeckoro BOCIUTAHUA, (POPMHUPOBAHUS KYJILTYPbl 3/10POBbSI M
IMOIMOHATBHOIO 0JIArONOJIyYHs:

MOHUMAaHWE M peaau3alus 370poBOro M Oe3omacHOro olpasza >KU3HU (370pOBOE
nUTaHue, COOJIIOJICHUE TUTUEHWYECKUX TpaBWJI M HOPM, COaJaHCUPOBAHHBIA PEXKUM
3aHSATUN M OTAbIXA, PETYJsIpHas (GU3MYECKasi aKTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO U
KOMITIETEHTHOTO OTHOIIICHUSI K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE IICHHOCTU TPaBUJI WHIUBUAYAIBHOTO M KOJUICKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYyAITUSX, YTPOXKAIOMIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TIOCJICACTBUM U HENPUATHS BPEAHBIX MPHUBBIYEK (YIMOTPEOJICHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTbH K TPYly, OCO3HAHUE IICHHOCTH MacTEpPCTBa, TPY10I00HU¢E;

TOTOBHOCTh K AQKTHUBHOW JESATEIbHOCTH TEXHOJOTHYECKOM U  COIUAIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh HMHHUIIMUPOBATh, IJIAHUPOBATh U  CaMOCTOSTEIHHO
BBITIOJTHATH TAKYIO JIESITEILHOCTD;

UHTEpPEC K pa3IudHbiM cdepaM TpodeccHoHaTbHON AESTEILHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyayimier mnpodeccur ¥ peanr30BbIBATH COOCTBEHHBIC
YKU3HCHHBIC TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha MPOTSHKCHUU
BCEH KU3HHU;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTHUYECKH I11eJ1IecCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK MCTOYHUKY KHU3HHM Ha
3emiie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICEHWE  yPOBHSA  DKOJIOTMYECKOW  KYJIbTYpHl:  NpPUOOpEeTeHHe  OmbITa
IJIAHUPOBAHUS MOCTYNKOB M OLIEHKM MX BO3MOXHBIX IMOCIEACTBHI NI OKpYXKarolleu
Cpebl;

OCO3HaHHE TI00aJTHFHOTO XapaKTepa IKOJIOTHUYECKUX MPOOJIeM U IMyTeH UX PelIeHUs;

CIIOCOOHOCTh MCITOJIB30BaTh MPHOOpETaeMble TIPU W3yUEHUW OMONOTWUW 3HAHUS U yMECHUS
MIPY PEIICHUU MPOOIIeM, CBA3aHHBIX C PAIMOHAIBHBIM MPUPOIONIOIB30BAaHUEM (COOIIOICHNE
MpaBUJl IOBEJICHUSI B IPUPOJIE, HAMPABICHHBIX HA COXPAHEHHE PAaBHOBECUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, YKOCUCTEM, Orocheph);

AKTUBHOE HENPUATHE JCUCTBUM, MPUHOCIIIAX BPEJ OKPYKAIOIIEH TPUPOTHOU Cpelie,
yMEHUE MPOTHO3UPOBAThH HeOIaronpusiTHbIC AKOJIOTHYECKHUE MOCJIEICTBUS
NpEeATPUHUMAEMBIX JICMCTBUIA U MTPEIOTBPAILATh UX;



HaJU4Yue Pa3BUTOTO IKOJOTUUYECKOTO MBIILICHUS, Y9KOJIOTUYECKOU KYJIbTYPHhI, OIMbITA
NEATeNIbHOCTH HKOJOTHMYECKON HaIMpaBIECHHOCTHU, YMEHUS PYKOBOJCTBOBAThCA HMH B
MO3HABATEIbHOM, KOMMYHUKATUBHON M COI[MATIBHON MPaKTUKE, TOTOBHOCTHU K y4acTHUIO B
MPAKTUYECKOM IEATEIbHOCTH IKOJIOTUUECKON HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAayKM M OOINECTBEHHOW TNPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE KYJbTYP,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W  YUTATEIbCKOM KYJbTYphl Kak CpeACTBa
B3aUMOJICHCTBHS MEXKY JIFOJbMU U MMO3HAHUS MUPA;

NMOHUMAaHUE CTIeM(PUKN OUOJIOTUU KaK HayKH, OCO3HAHUS €€ posid B (POPMUPOBAHUHU
pallMOHAILHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO TPEACTaBiIeHUs 00
OKpY)KarolleM MHUpEe KaK O €JUHCTBE MPUPOIbI, YEJIOBEKa W OOIIeCTBa, B IMO3HAHUU
IPUPOJHBIX  3aKOHOMEPHOCTEH MW  pelieHWH TPOoOJeM COXpPaHEHUs] TMPUPOJTHOTO
paBHOBECHSI;

yOSXKIEHHOCTh B 3HAYMMOCTH OHMOJOTMHM [JI1 COBPEMEHHOW ITUBUJIU3AIUU:
oOecriedeHUs] HOBOTO YPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh PECYpPCHBbIE MPOOJEMBI Pa3BUTHUS UYEIOBEUECTBA,
MOMCKa MyTeH BBIXO/1a U3 TJI00ATBHBIX SKOJOTUYECKUX MPoOIeM U obecrieueHus nepexoaa
K YCTOWYMBOMY pPa3BUTHIO, PAIMOHAIHLHOMY MCIOJIb30BAHUIO MPHUPOJHBIX PECYPCOB U
(bOopMHUPOBaHUIO HOBBIX CTaHAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OMOJOTUYECKUX 3HAHWUW B LENSAX MOBBIIICHUS
oOmiel KyJnbTypbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOM 4YacTu
(GYHKIIMOHAIPHOM TPaMOTHOCTH 00yYaromuxcs, GopMUPYEeMOi MPY U3yUYSHUH OMOJIOTHH;

NOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH HCTOJB30BAaTh TOJydYaeMble 3HAHUS JUIsl aHAIM3a U OOBSICHEHHS SIBICHUHN
OKPYXAIOIIEro MUpa ¥ MPOUCXOASIINX B HEM U3MEHEHUH, yMEHUE JieiaTh 000CHOBAaHHBIE
3aKJIIOYCHHUS] HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JAHHBIX C IEJIBI0 MOTYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIFHO MCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS JIJIST PEIICHUS
mpo0JIeM B peasbHBIX KU3HEHHBIX CUTYAIHIX;

OCO3HAHHWE LEHHOCTH HAy4YHON JESITENbHOCTH, TOTOBHOCTh OCYIIECTBIISIThH
MIPOEKTHYIO U HCCIIEI0BATEIBCKYIO NS TEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUW MO OHMOJOTHU B COOTBETCTBUHU C JKM3HECHHBIMU
MOTPEOHOCTSIMU.

METAIIPEAMETHBIE PE3YJIbTATbDI



MeranpenMeTHble  pe3ysibTaThl OCBOEHHsI ydyeOHoro mnpeamera «buonorus»
BKJIIOYAIOT:  3Ha4uMble 11 (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOYUYaIOIIUXCS
MEXKJUCIUIUIMHAPHBIE  (MEXIpEIMeTHbIE) OOIleHAYyYHbIE€ TOHSTHS, OTpaXKAIOIIUE
LETTOCTHOCTh HAYYHOUM KapTUHBI MUPA U CIIENIU(PUKY METOI0OB NTO3HAHUS, UCTIOIh3YEMbIX B
€CTEeCTBEHHBIX HayKaX (BEIIECTBO, DHEPTHsl, sIBJICHUE, MPOIECC, CUCTEMAa, HAYYHBIN (aKT,
MPUHIIMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeOBaHHUE, HAOJIOJCHUE,
U3MEpPEHue, OHKCIEPUMEHT U  JAPYIuX), YHUBEpCAIbHbIE  Y4eOHBIE  JIEUCTBUSA

(mo3HaBaTeNbHBIE, KOMMYHUKATUBHBIC, PETYJISTUBHBIC), obecrieunBaroIIne
dbopmupoBanue  (QYHKIIMOHATBLHONW TPAaMOTHOCTHU U  COUUAIBHOW  KOMIETCHIIMHU
oOy4arommxcs, CIIOCOOHOCTD oOyyaroumxcs UCITIOJIb30BaTh OCBOCHHbBIE

MEXTUCIUTUIMHAPHBIE, MUPOBO33PEHUYECKHIE 3HAHUS U YHUBEPCAIIbHbIC YUCOHBIC ICUCTBUS
B [TI03HABATEILHON U COIMATIbHON MPAKTHKE.

MeranpeaMeTHble  pe3yJdbTaThl  OCBOSHUSI  MPOTPaMMbI  CPEIHEro  0OIIero
00pa3oBaHUs JIOKHBI OTPaXKaTh:

OBJaieHNe YHUBEPCAJbHBIMY Y4eOHBIMH MO3HABATEIbHBIMHY J1€HCTBUSIMU:

1) 6a30BbIe JJOrHYeCKHE JeCTBHS:

CaMOCTOSITEILHO (POPMYTUPOBATh U aKTYaJIM3UPOBAThH MPOOIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

UCIIOJIB30BATh MPU OCBOCHHUM 3HAHWI MPUEMBI JIOTMUYECKOTO MBINIJIEHUS (aHalu3a,
CUHTE3a, CpPaBHEHUS, KilaccUpUKaluU, 0000IEeHNsT), PACKPHIBATH CMBICIT OUOJIOTHYECKUX
NOHATHM (BBIACNATh WX XapaKTepHblEe MPU3HAKW, YCTAHABIMUBATH CBSI3M C APYTUMU
MOHATHUSIMH);

ONpPENENATh UEIN NEATEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUH UX JOCTHKECHUS,
COOTHOCHUTD PE3YJIbTATHI JEATEIIBHOCTH C OCTABICHHBIMU LETSIMH;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHITHS 1Js1 00bSICHEHHsS (AKTOB U SIBICHUMN >KHBOMU
IPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYKIEHUS (MHAYKTUBHBIC, NEIYKTUBHBIE, MO aHAJIOTHUN),
BBUSIBIISITh  3aKOHOMEPHOCTH M MPOTHUBOPEYHMS B  paccMaTpUBAaE€MbIX  SBJICHUSX,
(GbopMyIHpPOBaTH BHIBOJBI U 3aAKITIOYCHHUS;

MPUMEHSTh CXEMHO-MOJICTIbHBIE CpEACTBA JJIsl MPEICTABICHHS CYIIECTBEHHBIX
CBsI3€il M OTHOIICHWA B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TAKKe MPOTHUBOPEUUN
Pa3HOTO POJia, BHISBJICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTpiBaTh IUIAaH peEHIEHUS MpoOJeMbl ¢ Y4YETOM aHalu3a HWMEIOIIUXCS
MaTepUalibHbIX U HEMATEepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JE€ATEIBbHOCTh, OIEHHWBATh COOTBETCTBUE PE3YJIHTATOB
LETISIM, OLIEHUBATh PUCKH MOCIECTBUI A€ TEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJIHATH PabOTy B YCIOBUSX PEATbHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUHN KU3HEHHBIX MPOOIIEM.



2) 6a30BbIe HCCJIEN0BATEIbCKHE IEHCTBHSA:

BIIQJIETh HAaBbIKAMHM Y4YEOHO-HCCIIEIOBATEILCKOM U MPOEKTHOM JeATEeNbHOCTH,
HaBBbIKAMHU pa3pelieHusi Ipo0aeM, CIIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOUCKY METOJIOB PEIICHHS MPAKTHUYECKUX 3a7ad, NMPUMEHEHUIO Pa3IMYHBIX METOOB
MTO3HAHMUS;

WCIIOJIb30BaTh Pa3IMYHbIC BUABI JACATEILHOCTH IO MOJYYCHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETalliU, TPeoOpPa30BaHUI0 U MPUMEHEHHUIO B YUYEOHBIX CHUTYyallUsiX, B TOM YHUCIIE
MIPU CO3/IJaHUU YYEOHBIX U COIUATIBHBIX MPOEKTOB;

dbopMupoBaTh HAyYHBIM THII MBIIUICHUS, BIAJIEeTh HAyYHOM TEPMHUHOJIOTHEH,
KJIFOUEBBIMU TTOHSITUSAMHU U METOJaMU;

CTaBUTHh U (POPMYJTUPOBATH COOCTBEHHBIC 3aJ]a4l B 00pa30BaTEILHOMN JEATEILHOCTH
U KU3HEHHBIX CUTYaIIHSIX;

BBISIBJIATh TPUYMHHO-CJICICTBEHHBIE CBSI3U M aKTyaJM3UpPOBaTh 3aj]auyy, BBIJIBUTATh
TUINIOTE3y €€ peIleHMs, HAXOJAUTh apTryMEHTHI JJI JIOKa3aTeIbCTBA CBOUX YTBEPXKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh IOJYYCHHBIE B XOJC PEIICHHS 3aJlaud Pe3ylbTaThl, KPUTHYECKU
OIICHUBATh MX IOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHNUE B HOBBIX YCIIOBUSX;

J1aBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH II€JICHANPABIEHHBIIN MOKCK MEPEeHOCca CPENICTB U CIIOCOOOB JACHCTBUS B
npodeccuoHaIbHYIO CPey;

YMETh TMEPEHOCUTh 3HaHMS B TIO3HABATEIbHYI0 U TMPAKTUYECKYIO 00JacTu
KU3ZHEEATEIHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIIBUTATh HOBBIE WJCH, NPEJIaraTb OPUTMHAIBHbBIC TIOJIXObI U PEIICHUS, CTABUTh
poOJIEMBI U 33J1a4H, TOMYCKAIONIUE aJbTePHATUBHBIC PEIICHHUS.

3) paboTa ¢ unpopmMaumeii:

OPUEHTUPOBATHCS B PA3UYHBIX HCTOYHHMKAX HHPOpManuu (TEKCTe Y4eOHOTO
MoCcoOus, HAYYHO-TIOMYJIIPHON JTUTEpaType, OMOIIOTHUECKUX CIIOBApSAX M CIpPaBOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETe), aHAMM3upOBaTh HHPOPMAIIHIO PA3THUYHBIX
BUOB U (OpPM TPEACTaBICHUS, KPUTUYECKH OICHUBATH €€ JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;

(dbopMynHpoOBaTH 3aMPOCHl U MPUMEHSTH Pa3IUYHbIE METOJbI IIPU TOWCKE U 0TOOpE
Oouonornyeckoi nHGOPMAITIH, HEOOXOAMMOM JIJIs1 BEITIOJTHEHUS YIeOHBIX 3a/1a4;

npuoOpeTaTh OMBIT  HWCIOJIb30BaHUS WH(OPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEpPLICHCTBOBATh KYJIbTYPY AKTUBHOIO MCIIOJIb30BAHUSI Pa3IMYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO BHIOMpATh ONTUMAJIBHYIO (POpMY MpeaCcTaBICHUS OWOIOTHIECCKOM
uHopMmanuu (cxemsl, rpadUKu, AUArpPaMMbl, TAOJIUIIbI, PUCYHKU U JIPYTOE);



WCIIOJIb30BaTh HAYYHBIM SI3bIK B KAYECTBE CPEACTBA MpH paboTe ¢ OMOJIOTrHYECKOn
uHpopManMel: NPUMEHATh XUMUUYECKHE, (U3UYECKHME U MaTeMAaTHYEeCKUE 3HAKU U
CUMBOJIBI, POopMyJbl, a00OpeBUATYPY, HOMEHKIIATYPY, UCIOJIb30BaTh U MPEOOPa30BLIBATH
3HAaKOBO-CHMBOJIMUECKUE CPEJICTBA HATIISTHOCTH;

BIIaJIETh HaBBIKAMM pACTO3HABaHUS M 3alUThl WHMOpManuu, HUHGOPMAIMOHHON
0€30MacHOCTH JIUYHOCTH.

OBJajieHNe YHMBEPCAJIbHBIMU KOMMYHUKATHBHBIMU J1€HCTBUSIMH:

1) obmenue:

OCYIIECTBIIATh KOMMYHHUKAIIMM BO BCeX cepax >XKU3HU, aKTUBHO Y4YacTBOBAaTh B
JIMAJore WIK JUCKYCCHUU MO CYIIECTBY 0OCyXaaeMoOi TeMbl (YMEHHE 3aJlaBaTh BOIPOCHI,
BBICKA3bIBAaTh CYXJCHUS OTHOCUTEIHLHO BBITIOJIHEHUS MpeJjiaracMoil 3ajaud, y4YUThIBATh
MHTEPECHI ¥ COTJIACOBAHHOCTD MO3UIUN JPYTUX YYACTHUKOB IUAJIOTa WIH JIUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIC CPEJICTBA OOIIEHUSI, TOHUMATh 3HAUCHHUE COLMAIBHBIX
3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYyallMi, YMETh CMST4YaTh
KOH(JIMKTHI U BECTH MEPETOBOPHIL;

BIAJETh Pa3IUYHBIMU CcrHoco0aMu OOIIEHWST W B3aUMOJICUCTBUS, IOHUMATh
HAMEpPEHUsI JPYTUX JIOJIeH, MPOSBISITh YBOKUTEIBHOE OTHOIICHHE K COOECETHUKY U B
KOpPpEeKTHOH (hopMe popMyTupoBaTh CBOU BO3PAKECHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C MCHOJIb30BAHUEM SI3bIKOBBIX
CPEIICTB.

2) COBMeCTHAS 1eITeJIbHOCTD:

NOHMMATh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUIYaTIbHON PabOTHI
pU peHIeHUH OUOJIOTHYECKON MpoOsieMbl, 000CHOBBIBATH HEOOXOJUMOCTh MPUMEHEHUS
IpyHIoBbIX (POPM B3aUMOCHCTBUS NP PELICHUU yU4eOHOM 3a1a4u;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JACHCTBUM C YU4ETOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEH KaXKJIOTO YJIeHa KOJUIEKTUBA,

NPUHUMATH 1I€JId COBMECTHOM JESITeIbHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH
JNEUCTBUSA IO €€ NJOCTUKECHHIO: COCTABIATH IUIAH JAEHUCTBUM, PACIPEACIATh POIU C YUETOM
MHEHHUU y9aCTHUKOB, 00CYKJaTh pe3yJIbTaThl COBMECTHOW PabOTHI;

OIICHMBATh KA4e€CTBO CBOETO BKJIaJa M KaXKJIOro Yy4aCTHUKA KOMaHIbl B OOIIUI
pEe3yAbTaT M0 pa3padOTAHHBIM KPUTEPUSIM;

npejyiaratb  HOBBIE  IIPOEKThI, OIEHHUBaTh MUAEU C TMO3UIMU  HOBU3HBI,
OpUTMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBIISITh MO3UTUBHOE CTPATETUUYECKOE IMOBEICHHE B PA3IMYHBIX CUTYyalUsX,
MPOSIBIISITh TBOPYECTBO U BOOOPaKEHUE, ObITh HHUIIUATUBHBIM.

OBJajieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMH I€CTBUSIMU:

1) camoopraHu3amms:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS JJISl BBISBJICHUS MPOOJIEM W UX pEUIeHUs B
KU3HEHHBIX U YYECOHBIX CUTYaIIUSIX;



BBIOMpPATh HA OCHOBE OMOJOTMYECKUX 3HAHUU LIEJEBbIE U CMBICIOBBIE YCTAHOBKHU B
CBOMX JIEUCTBUSIX M MOCTYIKaxX MO OTHOIIEHUIO K KMBOW MPUPOAE, CBOEMY 30POBBIO U
3I0POBbIO OKPY’KAIOIIUX;

CaMOCTOSITEJIbHO ~ OCYIIECTBIIATh  IO3HABATEIBHYIO  JESATEIbHOCTb,  BBIABIATH
npoOJsieMbl, CTaBUTh U (GOPMYJIHUPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTeNIbHOU
NEeSATENbHOCTU U )KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIbHO COCTABJIATH IUIAH PELIEHUS MNpPOOJIEMbl C Y4ETOM HMMEIOIIMXCA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUH;

J1aBaTh OLICHKY HOBBIM CUTYalUsIM;

paclIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JeNaTh OCO3HAHHBIM BBHIOOpP, APryMEHTHUpPOBATh €ro, OpaTh OTBETCTBEHHOCThH 3a
pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHUIO IIUPOKOW SPYIUIIMU B Pa3HBIX
00JacTsIX 3HaHUH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNIbHBINA U KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTHUBBI B JI€ITEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJa/IeTh HABBIKAMH IIO3HABATENILHON pe(IeKCMM KaK OCO3HAaHMS COBEPIAEMbIX
NEUCTBUII U MBICIUTEIBHBIX IPOLECCOB, X PE3yJbTATOB U OCHOBAHUM, HCIOJb30BaTh
npu€Mbl pedIeKCUu ISl OLIEHKH CUTYaIlMU, BEIOOpa BEPHOTO PEIICHMUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIIEHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI U apTyYMEHTHI APYTUX IPU aHAIU3€ PE3YyJbTaTOB JIEATEIBHOCTH;

3) npuHsTHE CEOS M APYTrUX:

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKH U IOCTOUHCTBA;

IPUHUMATh MOTHBBI U apTYMEHTHI APYTUX IIPU aHAIU3€E PE3YyJIbTaTOB JIEATEIBHOCTH;

NpU3HABATh CBOE MIPABO U MPABO JAPYTUX HA OIMUOKH;

pa3BUBaTh CIOCOOHOCTH IOHUMATh MHUP C NO3ULUU APYTOrO YEIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[Ipenmetnbie pe3ynbTaThl ocBoeHHs mporpamMMbl COO mo Ouwonoruu Ha 0a30BOM
YpOBHE BKIIOYAIOT crenuduaeckue s ydeOHOro mpeamera «bHONOTHS» HaydHbBIS
3HAHWSI, YMEHHUS U CIIOCOOBI JICUCTBHI 1O OCBOCHHUIO, HHTEPIIPETAIINHN U TIPEOOPA30BAHUIO
3HaHUM, BUJIBI AESTEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUSA U MPUMEHEHUIO 3HAHUI B
pPa3IUYHBIX YYEOHBIX CHUTyalUsiX, a TaKKe B pEaJbHbIX KU3HEHHBIX CHUTYyalUsX,
CBA3aHHBIX C Ouonorueid. B mporpamme npeameTHbIE pe3yJbTaThl MPEACTABIEHBI IO
rojiaMm oOy4eHusl.

[IpeameTrHble pe3ynbTaThl OCBOEHUs yueOHOro npeamera «buonorus» ¢ 10 knacce
JOJKHBI OTPaXKaTh:



c(OpMHPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJOTUU B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHBI
MUpa W HAy4YHOIO MHUPOBO33PEHHS, O BKIAJE POCCHUMCKUX M 3apyOeKHBIX YUYEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTHH, (YHKLIMOHAIBHOW I'PAMOTHOCTH YeJIOBEKA JJIsl pELIeHUS
KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbIBaTh COAEpKaHUE OMOJOTMYECKUX TEPMHHOB M TMOHATUN: KU3Hb,
KJIETKa, OpraHu3M, MeTabonn3M (0OMEH BEIIECTB M MpPEBpallleHUE YHEPTUH), TOMEOCcTas
(camoperynsiuusi), ypOBHEBasi OpraHU3alMs KUBbIX CHUCTEM, CaMOBOCIPOU3BEIEHUE
(penpolyK1iusi), HacJAeACTBEHHOCTb, N3MEHUYUBOCTb, POCT U PA3BUTHUE;

YMEHHE u3Jlaratb OMOJOrnYecKre TeOpuH (KJIeTOoYHas, XpOMOCOMHAs, MyTal[MOHHAs,
LEHTpalibHas J0rMa MOJEKyJIsipHON Ouonorun), 3akonsl (I'. Mennens, T. Moprana, H. 1.
BaBunoBa) u ydenHus (0 ILEHTpax MHOroo0Opasus U TMPOUCXOKIACHUS KYJIbTYPHBIX
pactenuii H. 1. BaBuiosa), onpenensiTe IpaHUlibl UX IPUMEHUMOCTH K dKUBBIM CUCTEMaM;

YMEHHE BIJAJIETh METOJIaMM HAay4YHOrO IIO3HAaHHUS B OWOJIOTMH: HAOJIOJIEHUE U
ONMKMCAHME JKUBBIX CHUCTEM, TIPOLECCOB U SIBICHHWM, OpraHu3anusi W MPOBEJICHUE
OMOJIOTUYECKOTO DJKCINEPUMEHTa, BBIABUKEHUE THUIMOTE3bl, BBISBICHUE 3aBUCHMOCTH
MEXIYy HCCIEIyeMbIMH  BEJIUYMHAMHU, OOBSCHEHHE TOJYYCHHBIX  pe3YyJIbTaToB,
UCIIOJIb30BAHHBIX HAYYHBIX TMOHATUNA, TEOpPUM M 3aKOHOB, YMEHME JIeJaTh BBIBOJBI Ha
OCHOBAHUU MOJIYYECHHBIX PE3YIHTATOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE NPU3HAKA BUPYCOB, KIETOK IPOKAPUOT U
AYKapHOT, OAHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH MPOIECCOB:
oOMEHa BEIEeCTB W NPEBpAILEHUs SHEPTUU B KIETKe, (DOTOCHHTE3a, MIACTUYECKOTO M
HPHEPreTUYecKoro oOMEHa, XEMOCHHTe3a, MHUTO03a, Meilo3a,  OIUIOJIOTBOPEHUS,
Pa3MHOXKEHUS, MHIAWBUAYaJIbHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHE3);

YMEHHE TPUMEHSTh TIOJYYCHHbIE 3HAHUS I OOBICHEHHS OHOJOTUYECKUX
IPOLIECCOB U SIBICHUM, ISl NIPUHITUS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOM KU3HU C
[EeNbI0 0OecTieueHus] 0€30MaCHOCTH CBOETO 37I0POBbS M 3I0POBBSI OKPYXKAIOUIUX JIIOJIEH,
COONIONIGHNST HOPM TPaMOTHOTO TIOBEICHHUS B OKpYXalolled NpUpOJHOU cpeje,
MOHUMaHUE HEOOXOJAMMOCTH HCIIOJIb30BAHUS JOCTHKEHUH COBPEMEHHON OHOJOTHU U
OMOTEXHOJIOTUH I PallMOHAIBHOTO IPUPOI0NOIb30BaAHUS;

YMEHHE pellaTh 3JE€MEHTapHble T'€HETUYECKHE 3a7aud Ha MOHO- U JAUTHOpUIHOE
CKpEIlMBaHUE, CLEIUICHHOE HaCJelI0BaHUE, COCTaBIATh CXEMbl MOHOTHOPHIHOIO
CKpEIMBaHUS JUIsl TPEACKa3aHUs HACIEIOBAHUS TPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH J1aOOpATOPHBIE M MpaKTUYECKUE pabdOThl, COOMIOJATh MpaBHIIa
pu paboTe ¢ y9eOHBIM U JIa00PaTOPHBIM 000PYI0BAHUEM;

YMEHHE  KPUTUYECKH  OICHWBATh W HMHTEPIPETUPOBATH  WHGOPMAIHIO
OMOJIOTMYECKOTO CO/AEpKAHMSA, BKIIOYAIOUIYI0 TICEBAOHAYUYHbIE 3HAHUS M3 Pa3IUYHbIX
HMCTOYHUKOB (CpeACTBa MaccoBOWM HWH(OpMAIMK, HAYYHO-TIOMYJSPHbIE MaTEpHUabl),



ATHYECKWE  aCTHEeKThl COBPEMEHHBIX  HUCCICJOBaHMA B  OHOJOTHH, MEIUIMHE,
OMOTEXHOJIOTHHY;
YMEHHUE CO3/7aBaTh COOCTBEHHbIE MUCBMEHHBIE W YCTHBIE COOOIIEHMs, 00001as

OMOJOrnYecKy0 MH(OPMAIMI0 U3 HECKOJbKMX HCTOYHHUKOB, TI'PAMOTHO HCHOJIb30BATh
MOHATUIHBIN anmapaT OMOJOTUH.



IH.TEMATHYECKOE INTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA
AKAZEMHUYECKHUX YACOB, OTBOANMbBIX HA OCBOEHHUE KAXK/IOU TEMBbI

YYEBHOI'O ITIPEJIMET
KoaunuyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ieioB U TeM KonrtpoJbhbie (ungposbie)
JlabopaTopHble
n/n NpOrpaMmel Bcero pa6orsl/IIpoBepounbie AGoTLI o0pa3oBaTe/IbHbIE
padoThI P pecypchl
14 buonorus xak Hayka. 17 5 4 bubnuorexa [JOK
KuznenesTenbHOCTh KISTKH https://m.edsoo.ru/7f41¢c292
Pa3smuoxenue n HHIWBUIYAJIbHOC
Pa3BUTHUEC OPraHU3MOB.
bu6moreka [IOK
5-8 HacnencTBeHHOCTS U N3MEHUYUBOCTD 17 2 4
https://m.edso0.ru/7f41c292
opranu3mMoB. CeneKlus OpraHu3MOB.
OcCHOBBI OMOTEXHOJIOTHH
OBIIEE KOJIMYECTBO YACOB I10 34 4 3

I[TPOTPAMME



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

IV.IOYPOUYHOE INIAHUPOBAHUE YYEBHOI'O IIPEIMETA

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne KourpoJibHbIe aTa uupposbie
Tema ypoxka P JlaGopaTopublie A op
n/m Bcero | pa6otei/IIpoBepounbie AGoTLe u3ydenusi | 00pazoBaTeibHbIe
padoThI P pecypcsbl
T-1-4.174. Buosorusi kak
Hayka. JKu3HeneATeJbHOCTD bubmorera [JOK
1 . y - 1 hitps://m.eds00.ru/863e6122
JCTIH. https://m.edso0.ru/863e632a
buosorus B cucreme Hayk
MeTo bl ITO3HAHUS )KUBOU
npupoisl. Jlabopamophas

5 paboma Ne | «Hcnonvzosarnue 1 1 bubnuoreka [IOK
PA3UUHBIX MEMOO08 Npu https://m.eds00.ru/863e6122
U3yuyeHUuU OUON0SUYECKUX
00beKmMos»

3 BxonHast KOHTPOJIbHAS 1 1 bubnuoreka [JOK
pabora https://m.edso0.ru/863e6564
buonoruueckue cucremsl,

4 MIPOLIECCHI U UX U3YYCHUE. 1 bubnunoreka [JOK
XUMHUYECKUN COCTaB KIETKH. https://m.eds00.ru/863e674e
Bona u MuHepaibHbI€ cOJIU
benku. CocraB u cTpoeHue bubnnoreka [JOK

5 1
0eKOB https://m.edsoo.ru/863e6b72
DepMeHThl — OUOJIOTUYECKHE

bu6mmoreka [JOK
6 KaTaJau3aTopBI. 1 1

Jlabopamopnasa paboma Ne 2

https://m.edso0.ru/863e6b72



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

«H3yuenue kamanumuueckou
akmusHocmu epmenmos (na
npumepe amuaasvl Ui

Kamanaswl)»
bubmmoreka [{OK
! YrreBozEL. Jimr https://m.eds00.ru/863e6870
bubmmoreka [{OK
8 Hywrenrossie kncnotel. AT® https://m.edsoo.ru/863e6d5¢
Hcropus u MeTobI U3ydEHUS
9 kietku. Knertounas teopus. bubmuorexa [JOK
KieTka xak 1emocTHas >KuBas https://m.edso0.ru/863e6e88
cucTeMa
CrpoeHune syKapruoTHYECKOM
KIIeTKH. Jlabopamophnas
paboma Ne3 «H3yuenue
CMpOoeHUs: K1emoK pacmenuil,
10 JHCUBOMHDBIX, 2PUO08 U bubmorexa LOK
. https://m.eds00.ru/863e6e88
baxmeputl n00 MUKPOCKONOM
Ha 20MOBbIX
MUKponpenapamax u ux
onucanuey
bubnuoreka [JOK
OOMeEH BeIEeCTB WU
11 MeTaGomIAM https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢
bubnuoreka [JOK
12 Potociires. Xemocurres https://m.eds00.ru/863e766¢
N bubmuoreka [JOK
13 JHepreTHieckui 0omen https://m.eds00.ru/863e7c98
14 JKu3HEeHHBIN UK KICTKH. bu6mmoreka [JOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98

Henenue knerku. MuTos.
Jlabopamopnas paboma Ne 4
«Habniooenue mumo3sa 6
KJIeMKAX KOHYUKA KOPEUKa
JIYKA HA 20MOBbIX
MUKDONPenapamax

https://m.edsoo.ru/863e7aae

Bbuocuures 0enka. Peaknmsa
ManI/ILIHOl"O CHHTC3Aa.

bubmmoreka [{OK

15 Tpaucasus — OuocuHres https://m.edsoo.ru/863e7dc4
Oenka
16 Heknerounsie Gpopmbl kU3HU bubnuoreka [IOK
— BUPYCHI https://m.edso0.ru/863e796e
IIpoBepounas padora Nel
17 «buosorus Kak HayKa. bubnuorexa [IOK
Ku3HenessTeIbHOCTD https://m.edso0.ru/863e796e
KJIETKH»
T-5-8. 174. Pa3mHoO:KeHHE U
HHIMBHUAYyajJlbHOE Pa3BUTHE
OPraHu3MoB.
HacJiencTBeHHOCTD U
18 I/I3Mer[II/IBOCTb OPraHu3MoOB. bubmmorexa LIOK
https://m.edso0.ru/863e7540
Cenekuusi OpraHu3MoB.
OcHOBBI OMOTEXHOJIOTHH
DopMBbI pa3MHOKEHUS
OpraHu3MOB
bu6mmoreka [JOK
19 Meiios https://m.edsoo0.ru/863e81b6
https://m.edsoo.ru/863e831e
20 OO6pa3oBaHue U pa3BUTHE bubnuoreka [IOK



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

MOJIOBBIX KJICTOK.
O1m1010TBOpEHHE.
Jlabopamopnas paboma No 5
«H3yuenue cmpoenust noioewix
KILeMOK Ha 20MOGbIX
MUKDONPenapamax

https://m.edsoo.ru/863e7f4a

NupuBunyansHOE pa3BUTHE

bubmmoreka [{OK

21 OPraHu3MoOB https://m.eds00.ru/863e81b6
I'eneTnka — Hayka o

22 HACJIEACTBEHHOCTH U bubmorexa HOK

https://m.edso0.ru/863e8436

W3MECHUHUBOCTH
3aKOHOMEPHOCTH

23 HAacCJIeI0BaHUS MPU3HAKOB. bubmuorexa [JOK
MonorubpuaHoe https://m.edso0.ru/863e8612
CKpelllBaHHe

24 MonorubpuaHoe bubnuoreka [JOK
CKpELIMBaHUE https://m.edso0.ru/863e8878

UTUOPUIHOE CKPELMBaHUE.
25 j3:[a1<0H iefaBI/Icm\forH; bubmorexa HOK
https://m.edsoo.ru/863e89a4

HacJIeIOBaHUS MPU3HAKOB
CueruieHHOE HaclleJJOBaHHUE
MIPU3HAKOB.
Jlabopamopuas paboma Ne 6

26 «H3yuenue pezynomamos bubnuoreka [IOK
MOHOCUOPUOHO2O U https://m.edso0.ru/863e8c60
OULUOPUOHO20 CKPEUWUBAHUSL Y
0po30@unsl HA 20MOBLLX
MUKDONpenapamaxy

27 I'eneTuka moima. bu6nmoreka [JOK



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

HacnenoBanue nmpu3HaKos,
CLICIIJICHHBIX C [10JIOM

https://m.edso0.ru/863e8c60

N3MeHYMBOCTb.
HenacnencrBennas
HU3MEHYHUBOCTD.
Jlabopamopnas paboma Ne 7.

bubmmoreka [{OK

28 H3yuenue mooughukayuonuou https://m.edsoo.ru/863e8efe
UBMEeHYUBOCMU, NOCMPOEHUE
B8APUAYUOHHO20 PAOA U
8APUAYUOHHOU KPUBOU»
HacnencrBennas
HM3MEHYUBOCTD.
29 Jlabopamopnas paboma Ne 8. bubmuorexa [JOK
«Ananuz mymayuii y https://m.edso0.ru/863e8efe
0po30¢hunbl Ha 20MOBLIX
MUKpONpenapamax
HToroasi KOHTPOJIbHAS
30 pabota bubnmuoreka [JOK
https://m.eds00.ru/863e8d78
31 ['eneTnka yeaoBeka bubmmotera [JOK
https://m.eds00.ru/863e6e88
32 Cenekuus Kak HayKa ¥ IIpoLecc Eubmorexa OK
https://m.eds00.ru/863e9214
MeTopl U JOCTHKECHHS
33 CEJIeKIIMU PaCTEeHUM U bubnunoreka [JOK
’KMBOTHBIX brotexnonorus https://m.edso00.ru/863e9214
KaK O0Tpacib IPOU3BO/ICTBA.
34 IIpoBepounas padora Ne2 bubnmuoreka [JOK



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

«Pa3MHOKeHHE U
HHAUBHUIYAJbHOE PA3BUTHE
OPraHM3MoOB.
HaciaeacTBeHHOCTD U
H3MEHYMBOCTH OPraHU3MOB.
Cenexuust OpraHu3MoB.
OCcHOBBI OMOTEXHOJIOT U

https://m.edso00.ru/863e¢9336

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34



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