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Pabouas nporpamma o 6uosnoruu s 10 kimacca cocraBieHa Ha OCHOBE (eiepaabHON
pabGoueii mporpamMMmbl 1O YydeOHOMY mpeaMery «buosorus», BXOIfIIEH B COCTaB
oOpazoBarensHOl nporpammel MOY COILL Ne3 1. TIporpamMMa COOTBETCTBYET IJIAHUPYEMBIM
pe3ynbpTaTaM OCBOCHHS IpeameTa, coBpeMeHHbIM 1ensim COO, npencrasiennsiM Bo GI'OC
COO, a Takxe IUIAHUPYEMBIM PE3YJIbTaTaM yXOBHO-HPABCTBEHHOTO PA3BUTHS, BOCIIMTAHUS
U COIMATM3AlMKA OOYYaIOUINXCs, MPEICTABICHHON B QenepanbHON paboueil mporpamme
BOCTIMTAHUSL.

[To o6pa3zoBaTeNbHON MPOTPpaMMe IIKOJIbI HAa U3ydeHHEe OMOJIOruU Ha 6a30BOM YPOBHE
otBouTCs 34 yaca (1 yac B Hezpemnto). B cooTBeTcTBUM C «I'0J0BBIM KaJIeHJapHBIM IpaduKkoM
MOY COII Ne31» na 2023-2024 y4eOHbIii roj paboyasi mporpaMMa cocTaBjieHa Ha 34 Jyaca
(1 gac B Hexneno).

[IpenycMoTpeHO BhIOJHEHHE JA00PATOPHBIX PabOT-7, MpakTUYECKUX padoT -1

Conep:xanue y4eOHOT0 npeaMeTa

buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOLIECTBEHHBIMU, TEXHUYECKUMU U APYTUMU
€CTECTBEHHBIMH HayKaMu, (uiocodueld, STUKOWU, ICTETUKOW M mpaBoM. Poib Owosoruu B
(hopMUPOBaHUHM COBPEMEHHOW HaydHOU KapTUHBI Mupa. CucteMa OMOJOTUUECKHX HAYK.

Metonpl TO3HaHHMS KUBOW TNPUPOJBl (HAONIOIEHUE, HKCIEPUMEHT, OIHCAHHE,
U3MEpeHHe, KITacCu(pUKaIHs, MOICTUPOBAHNE, CTATUCTUUYECKAst 00pabOTKa TaHHBIX).

JdemoncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, JIx. Yorcon u @. Kpuk.

Tabmuis! u cxeMbl: «MeToIbl MO3HAHUS )KMUBOW TIPUPOJIBD.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

[Ipaktnueckas padota No 1. «Vcnosib3oBaHHME PA3IMYHBIX METOJOB NPU U3Y4YECHUU
OMOJIOTUYECKHX 0OBEKTOBY.

/KuBble cucTeMbI M UX OPraHU3AIUS.

XKusble cuctembl (OMOCHUCTEMBI) KaK IpeaMeT u3ydeHus Ouonoruu. OTianune KUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPOIbI.

CpoiictBa OmocucteM U UX pa3sHooOpazue. YPOBHU OpraHU3aluu OHOCHUCTEM:
MOJICKYJISIPHBIM,  KJICTOYHBIH, TKaHEBbI, OPraHW3MEHHBIH, MOMYJSIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIIeHOTHYECKH I ), OMOChEPHBIH.

JdemMoHncTpanum:

Tabmuier u cxembl: «OCHOBHBIC MPU3HAKHU KU3HUY», «YPOBHU OpPraHMU3AIMM >KUBON
TIPUPOIBI».

O6opynosanue: moaens Mosiekynsl JJHK.

XHMMHYECKHUI COCTAB U CTPOEHHE KJIETKH.

XUMUYECKUH  COCTaB  KJIETKH. XUMHUYECKHE  OJJEMEHTBI:  MaKpOdIJIEMEHTHI,
MUKpO3JIeMeHThl. Bo/ia u MuHepanbHbIE BEIIeCTBA.



@yHKIMU BOJBl U MHUHEPAJIBbHBIX BELIECTB B KieTke. IlonnepixaHue 0CMOTHYECKOTO
OanaHca.

benku. CocraB u crpoeHue O€IKOB. AMUHOKUCIOTBI — MOHOMEpBI OEJIKOB.
He3ameHnnMeble 1 3aMEHUMBIE aMUHOKHCIOTHI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHH CTPYKTYPBI
0enKOBOM MOJIEKYNbl (TMEpBUYHAS, BTOPUYHAS, TPETHYHAs M YETBEPTHYHAsl CTPYKTYypa).
XUMUYECKUe CBOMCTBA OeNKOB. broornueckue GyHKIHH OSIKOB.

depMeHThl — OuoJiornueckue Katanuzaropbl. CTpoeHue ¢pepMeHTa: akTUBHBIN LEHTP,
cyocrparnas crneuupuuHoctb. Kodepmentsl. Buramunsl. Otiamuuss (QepMeHTOB OT
HEOPraHUYECKUX KaTau3aTopoB.

VYrneBoapl: MoHOcaxapuIbl (TIIOKO3a, pubo3a M Je30KCHpub03a), Ancaxapubl
(caxapo3a, JIakTO3a) M TOJIMCAXapuabl (Kpaxmal, TJIUKOTeH, LeJUTos03a). buomornueckue
(GYHKIMM YTIIEBOJOB.

Jlunuael: Tpurnuuepuabl, gochomaunuael, crepounsl. ['mapodunsHo-rHaPOdOOHBIE
cBoiicTBa. buonornueckue Qpynkunu aunuaoB. CpaBHEHUE YTII€BOAOB, OEIKOB U JIMIUIOB KaK
HMCTOYHUKOB PHEPIHH.

Hyxnennoseie xucnorsl: JIHK m PHK. Hyknmeotnael — MOHOMEpPBI HYKIIEHMHOBBIX
kucnot. Ctpoenue u pynkun JJHK. Ctpoenne u pynknuu PHK. Buast PHK. AT®: ctpoenue
1 QyHKIUH.

[uronorusa — Hayka o kietke. Kinerounas teopust — npumep B3auMOACUCTBUS UIEH U
(hakTOB B HAYYHOM MMO3HAHUU. MEeTO/Ibl U3YUYEHHUS KIETKH.

Knerka kak 1nenmoctHas »kuBas cucrema. OOIue NpPU3HAKK KIETOK: 3aMKHYTas
HapykHas MmemOpana, Mosiekyisl JJHK kak remernueckuii anmapar, cucreMa cuHTe3a Oemka.

Tunber kierok: sykapuoTudeckas M IpokapuoTuueckas. OCOOEHHOCTH CTpPOEHHUs
MpOKapUOTHYECKOW KieTku. Kierounas crenka Oakrepuii. CTpoeHHE 3YKapHOTHYECKOM
kieTkr. OCHOBHBIC OTJIMYUS PACTUTEIBHOM, )KUBOTHOW M TPHOHON KIICTKH.

IToBepXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAsl CTCHKA, INIMKOKAINUKC, UX (DyHKIMH.
[Ina3maruyeckass MemOpaHa, e€ cBoiictBa M (yHkumu. lluTommasma m e€ opraHoujbl.
OnnomemOpannble  opradounsl  kietkw: OIIC, ammapar [onbmKd,  JHU30COMBI.
[lonmyaBTOHOMHBIE ~OpraHOMJbBl KIETKUA: MUTOXOHJpHUH, Iutactuisl. lIpoucxoxxnenue
MUTOXOHApUH U mnactua. Buasl miactun. HememOpaHHble opraHOMIbl KIETKU: pUOOCOMBI,
KJICTOYHBIM LIEHTP, LEHTPUOJIM, PECHUYKH, XIyTMKHM. DyHKIUM OpPraHOUAOB KIIETKH.
Bxirouenus.

SAnpo — perymaropHslii 1eHTp kieTkd. CrTpoeHue sapa: sjaepHas 000J04Ka,
KapuoIUIa3Ma, XpPOMAaTHH, SAPBIILKO. XPOMOCOMBI.

TpaHcnoprt BelecTs B KIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBann, M. llIneiinen, P. Bupxos, [Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammel:  «PacrpeneneHue XHMHYECKHMX JJIEMEHTOB B HEXKHMBOW IPUPOJIEY,
«PacrpeneneHne XuMUYECKUX JIEMEHTOB B KUBOW ITPUPOLE».

Tabmuuel u cxemsl: «llepuonuyeckas Tabiaua XMMUYECKHX 3JIEMEHTOBY, «CTpoeHue
MOJIEKYJbl BOJbI», «buocunTes Oenka», «CTpoeHue Mojekynsl Oenka», «CTpoeHue
depmenta», «Hyxneunnossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «Ctpoenue
9YKapUOTHYECKON KIETKW», «CTpoeHue XUBOTHOU KIETKM», «CTpOEHHE pPACTUTENbHON
KIETKN», «CTpoeHne NpoKapuOTUUYECKON KIETKN», «CTpOEHHE sA1ipa KIETKN», «YTIEBOIbDY,
«JIunouaey.



O6opynoBaH#e: CBETOBOM MHKPOCKOIN, 00OPYIOBaHKE ISl MPOBEACHUS HAOIIOICHUH,
M3MEPEeHUH, SKCIEPUMEHTOB, MUKPOTIPENapaThl paCTUTEIbHBIX, dKUBOTHBIX U OAKTEPHAIBHBIX
KIIETOK.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlaboparopuas padora Ne 1. «/3ydeHne KaTaTuTHUECKONH aKTHBHOCTH (DEPMEHTOB (Ha
MpuMepe aMujIa3bl WA KaTajla3bl)y.

JlaboparopHast padora No 2. «V3yueHHE CTpPOCHUS KJIETOK PACTEHHUH, )KHBOTHBIX H
OakTepuil 10T MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPEIapaTax U uX OIMMHCAHUE).

Ku3HeneaTeIbHOCTD KJIETKH.

OOmeHn BemiecTB, WIM MeTaboau3M. AccUMWIAIUS (TMJIaCTHUECKUA OOMEH) U
JTUCCUMMJIISALINS (SHEPreTUUeCKuid 0OMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca MeTadoJm3Ma.
Ponb 3aK0HOB coXpaHeHUsI BENIECTB U YHEPTUU B TIOHUMAHUU MeTaboIM3Ma.

Tunber oOMeHa BemecTB: aBTOTPOQHBIN U retepoTpodHsbiid. Pob hpepMeHTOB B 0OMeHe
BEILIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

dotocunre3. CBeroBas W TeMHOBas ¢a3bl (QorocuHTe3a. Peakmum ¢oTocuHTE3a.
OddextuBHOCTE (PoTOCHMHTE3a. 3HaueHWe (GOTOCHMHTE3a JUIsl KU3HH Ha 3emie. Brusnaue
YCJIOBHUH Cpeibl Ha POTOCHHTE3 M CIIOCOOBI TIOBBIIIEHUS €T0 TPOIYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHui.

XeMocHuHTe3. XeMOCUHTE3UPYIONe OaKkTepru. 3HAUCHNE XEMOCUHTE3a IS )KU3HU Ha
3emute.

DHepreTHYeckuii oOMEH B KIeTKe. PaciieruieHne BeIeCTB, BBIJCICHUE U
aKKyMYyJIUPOBaHHE SHEPTUU B KJIETKE. DTarlbl SHepreTuyeckoro oomena. I nmukonus. bpoxxenue
u ero BuAbl. KuciopomHoe OKHCIEHHE, WIM KIETOYHOE JbIxaHue. OKHCIUTENbHOE
dhochopumpoBanue. DPHEKTUBHOCTh FHEPTETHIECKOTO OOMEHA.

Peaknun marpuuynoro cuHTe3a. ['eHermdeckas mHopmanus u JIHK. Peanuzamms
reHEeTHYECKON MHPOpMAIUK B KJIETKe. | eHeTHYeCKnii KOl U ero CBOMCTBa. TpaHCKpUIIIUS —
MatpuuHbiii cuaTe3 PHK. Tpancnsanus — 6nocunTtes 6enka. Drambl Tpanciasiuu. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OMocuHTE3E OeIKa.

Hexnerounsie ¢opmbl xu3Hu — BUpychl. Hcropus oTkpeitus BupycoB (. H.
NBanoBckuii). OcoOEHHOCTH CTPOEHHUS W KM3HEHHOTO LMKIa BUPYcoB. bakrepuodaru.
bonesnn  pacrenuii, JKMBOTHBIX M  4eJOBEeKa, BbI3bIBacMble BUpycamu. Bupyc
ummyHoneduiurta yenoBeka (BUY) — BozOymutens CIIMla. ObOpaTHas TpaHCKpUIILIHS,
peBeprasa u unterpasa. [lpodunaktiuka pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUH.

JdeMmoHcTpanum:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmuier u  cxembl: «Tumbl  muTanus», «Metabonuzmy», «MHUTOXOHIPHSY,
«QHepreTuueckuit 0oMeny, «Xnopormnact», «®otocunresy», «Crpoenue JITHK», «Ctpoenue u
¢dbyHKIIMOHUpOBaHWe TeHa», «CuHre3 Oenkay, «['eHeTnueckuid Komay, «Bupyco»,
«bakrepuoparn», «Crpoenune wu xu3HeHHbIM 1wk Bupyca CIIWla, Oakrepuodaray,
«Pemmukanus JJTHK».

Oo6opynoBanue: Moaenu-amaukanuu «Y nsoenue JJHK u tpanckpunimsy», «buocunres
oenkay», «CTpoeHue KIeTKuy, Moaensb cTpyktypsl JTHK.

Pa3mHoOkeHHe M MHAMBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KrneTounslii muki, Wi KU3HEHHBIM nuKI KineTku. MaTepdaza u muros. I[Iporeccsl,
npoTtekarmue B uaTepdaze. Pemnmukanus — peakuus Matpuunoro cuareza JJHK. Crtpoenue
XpoMocoM. XpOMOCOMHBIN HabOp — KapuoTHI. JIUMIOUIHBIA U TalIOUIHBIA XPOMOCOMHBIE
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Habopbl. XpoMaTuael. LluTomornueckrne 0OCHOBBI pa3MHOKEHUS U UHIAUBHIyIbHOTO PA3BUTHUS
OpraHU3MOB.

Henenue kinetkn — muro3. Craauu murosza. [lpoueccel, mpoucxonasduiue Ha pasHbIX
CcTagusIX MUTO3a. BHOIOrnueckuii CMbBICI MUTO3A.

[Iporpammupyemasi rudesb KIETKH — arornTo3.

@opMBl  pa3MHOKEHHS OpraHu3MoB: Oecriojoe M MosoBoe. Buabl 6Gecnosnoro
Pa3MHOXKEHHS: JeTICHUE HA/IBOE, TOYKOBAHHE OJTHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHue,
BEreTaTUBHOE pa3MHOKeHUe. McKkyccTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €TI0 3HaUCHUE TS
CEJIEKIIUH.

[TonoBoe pazMHOXKEHHE, €T0 OTINYHNSA OT OECIOJIOrO.

Meiio3. Craguu meriosa. [Iporieccsl, mpoucxoasmire Ha craausx meio3a. [loBenenue
XxpoMocoM B Meno3e. Kpoccunrosep. bronornyeckuii CMbICI U 3HAYEHUE MEN03a.

I'amerorenes — npouecc 00pa3oBaHMsI OJOBBIX KIETOK Y AKUBOTHBIX. [10JI0BbIE Kene3bl:
CEMEHHMKH U sIMYHUKH. OOpa3oBaHUe U pa3BUTHE MOJIOBBIX KIETOK — IraMeT (CepMaTo30u,
AULIEKNIeTKa) — crepMaToreHe3 M oBoreHe3. (OcCoOEHHOCTH CTPOEHHUS SIMLIEKIETOK U
criepMmaro3ouoB. OmmogorBopenue. [laprenorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). DOMOPHOHAILHOE pa3BUTHE (IMOPHOTEHE3).
Oranbl SMOPHOHAIBHOTO Pa3BUTHUSL Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHUE, TacTPYIISIIMS,
opranorere3. IloctamOpuoHanbHOE pa3zBuTHE. THIBI MOCTAIMOPUOHAIBHOTO Pa3BUTHSL:
npsiMoe, HempsiMoe (JMYMHOYHOE). BiusHue cpenpl Ha pa3BUTHE OPraHW3MOB, (AKTOPBHI,
CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pasBurne pacrenuii. OHTOre€He3 LBETKOBOIO PACTEHMS: CTPOCHHE CEMEHHU,
CTaJluu Pa3BUTHSL.

JdemoHncTpauuu:

Tabmuip! 1 cxembl: «@OpPMBI Pa3MHOKEHUSI OPTaHU3MOBY, «J{BOMHOE OTLIIOIOTBOPEHUE
y IIBETKOBBIX pacTeHUii», «BereraruBHOe pa3MHOKEHHUE pacTeHUI», «JleneHue KIeTKU
6aktepuit», «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHue XpoMOCcOMbl», «KIeTOUHBINH IUKI»,
«Permnmukanusa JJHK», «Murtosy», «Meito3y, «[Ipsmoe u HenpsiMmoe pa3BuTue», «I'aMeTorenes y
MJICKOTIUTAIOIINX U YelloBeKa», « OCHOBHBIE CTaIUN OHTOTECHE3a.

O6opynoBaHue: MUKPOCKOII, MUKpompenapaTsl «CriepMaTo30U bl MIEKOTIUTAIOLIET0Y,
«litnexiierka muiekonuraromero», «Kapuokunes B KiIeTKax KOpelIka JIyKa», MarHUTHas
Moenb-anmiukanus «Jlenenne kinetkny», moaens JJHK, mogens metadaznoit XpoMOCOMBI.

JlaGopaTopHble H IpaKTUYecKue padboThbi:

Jlaboparopnas pabota Ne 3. «HaOmroneHrne MUTO3a B KJIETKaX KOHYMKA KOpEIlKa JIyKa
Ha TOTOBBIX MUKpPOTIIPENapaTax».

Jlaboparopnas pabotra Ne 4. «l3yueHue CTpOEHHS MOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenaparax.

HacsiencTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropus pa3BuTHS TeHETHKU. Ponb LUTONOrMU U
SMOpPHUOJIOTUA B CTAHOBJIIGHWU TEHETHKU. BKIan poCCHICKMX M 3apyOeKHBIX Y4YEHBIX B
pa3BUTHE TEHETHKU. MeToapl TeHeTHKH (TUOPUIOJIOTHYECKUH, IUTOTCeHEeTHYECKUH,
MOJIEKYISIpHO-TeHeTndeckuii). OCHOBHBIE TeHeTUYEeCKHe MOHATHS. | eHeTnyeckas CHMBOJIHKA,
HCIIOJIb3yeMasi B CXeMax CKpelluBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS IIPU3HAKOB, YycTaHoOBIeHHble [. Menaenem.
MoHorubpuaHOE CKpeIlMBaHue. 3aKOH €IUHOO0pa3zus THUOPHIOB TMEPBOTO IOKOJICHHS.



[IpaBuno poMuHHpOBaHUS. 3aKOH pACIICIUICHUs MPU3HAKOB. ['UIOTE3a YUCTOTHI Tamer.
[TosiHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe CKpelmmBaHWe. 3aKOH HE3aBUCHMMOTO HACJICJOBAaHUS IPU3HAKOB.
[{uroreHeTnyeckne OCHOBBI AUTHOPHUIHOTO CKPEIIMBAHUA. AHAIU3UPYIOIIEE CKPEIIUBAHHE.
Hcnonp30Banne aHATM3UPYIOUIETO CKPEIIUBAHUS ISl ONIPEACIICHUsI TEHOTHIIA 0COOH.

CueruieHHOe HacienoBaHue Tmpu3HakoB. Pabdora T. Moprana 1o CHEIJICHHOMY
HACJIEIOBaHUIO reHOB. HapylieHnne cuersieHnsi TeHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOPUS HACIEACTBEHHOCTHU. | eHeTHYECKUE KapThl.

['enetuka nosia. XpoMOCOMHOE OTIpeIeJICHUE 10J1a. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTrHble U reTeporameTHble OpraHu3Mbl. HacimemoBaHue NMpU3HAKOB, CUEIIEHHBIX C
TOJIOM.

WM3meHunBoCcTh. BUjbl M3MEHYMBOCTH: HEHACJICJACTBEHHAs W HacjeJCTBeHHas. Poib
cCpeasl B  HEHACJIEICTBEHHOM M3MEHUMBOCTH. XapaKTepUCTHKAa MOJAU(DUKAIIMOHHOM
W3MEHYMBOCTU. BapuanmoHHBIN psAl W BapualuMoHHas KpuBas. Hopma peakuuu npu3Haka.
KonnyecTBeHHBbIE M KAa4eCTBEHHbIE TNPU3HAKM M HMX HopMa peakiuu. CBoiicTBa
MOTU(DUKAITUOHHON U3MEHYHBOCTH.

HacnenctBennas, WIKM  TEHOTHIIMYEeCKas, M3MEHYUBOCTb. KomMOunnarusHas
M3MEHUYMBOCTb. Melo3 U TOJOBOM MpolecC — OCHOBAa KOMOMHATHMBHOW H3MEHUYMBOCTH.
MyranronHas n”3MeHYUBOCTh. Kitaccudukanusi MyTaiuii: TeHHbIE, XpOMOCOMHBIE, TCHOMHEIE.
Yacrota u npuyuHbl MyTanuil. MyrareHuble ¢GakTopbl. 3aKOH TOMOJIOTUYECKUX DSIOB B
HacieacTseHHou n3MeHunsoctd H. Y. BaBuiosa.

BuesnepHast HaclneACTBEHHOCTh U U3MEHUYHBOCTD.

I'eneruka yenoBeka. Kapuotun uvenoBeka. OCHOBHBIE METOJbl M'€HETHKH YEJIOBEKa:
TE€HEATIOTHYECKUN, OJIM3HEIOBBIM, IMUTOTCHETHYCCKHH, OMOXMMHUYECKHUN, MOJICKYJISPHO-
reHetndeckuii. COBpEMEHHOE ONpPEACICHUE T€HOTHMA: MOJHONCHOMHOE CEKBEHHPOBAHUE,
TeHOTHITUPOBAaHKE, B TOM uuncie ¢ nomonisto [11[P-ananu3a. HacnencrBennbie 3a0osieBaHus
YyeJloBeKa: TeHHbIe O00yie3HH, OOJIE3HM ¢ HACJIEICTBEHHOM MPEIpacroioKEHHOCTHIO,
XpoMOcOMHBIe Oojie3Hr. CoMaThyeckue W TreHepaTuBHbIE MyTamuu. CTBOJIOBBIE KIIETKH.
[TpuHIUIIBI 310pOBOTO 00pa3a )KU3HU, TUATHOCTHKH, MPO(UIAKTUKY U JICUCHUS TeHETUYECKUX
OoJie3Hel. MeMKO-TeHeTUUeCKOe KOHCYIbTUPOBaHUE. 3HAUYCHUE MEIUIIMHCKON TCHETHKH B
MPEAOTBPAIICHUN U JICYCHUH I'€HETHYECKUX 3a00JIeBaHUH YeIIOBEKa.

JdeMmoHcTpanum:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeen-
PecoBckuii, H. 1. BaBunos.

Tabmuibl 1 cxembl: « MOHOTHOPUIHOE CKPEIITUBAHNE U €TI0 ITMTOTCHETUYECKast OCHOBAY,
«3aKOH pacCUICIUICHUs] W €ro IUTOI€HETUYECKas OCHOBa», «3aKOH YHCTOTHI TaMmeT»,
«urubpunnoe ckpemniuBanue», «L{utonornyeckue OCHOBBI AUTUOPUIHOTO CKPEITUBAHUS,
«Menos», «B3auMoJencTBUE aJUICNIbHBIX TIE€HOBY», «l'€HeTHYeCKHe KapThl PaCTEHU,
KUBOTHBIX U YeJlOBeKay», «l eHeTnka nomna», «3aKOHOMEPHOCTH HACJIEI0OBAHUS, CLUEIIIIEHHOTO
¢ mnonom», «KapuoTumbel 4YenoBE€Ka M JKMBOTHBIX», «BHIBI  HM3MEHYMBOCTHY,
«MoaudukanroHHas U3MEHUYUBOCThY, «HacnemnoBanue pesyc-dakropa», «l'eHeTuka rpymnmn
KpOoBW», «MyTanuoHHasi U3MEHYUBOCTbY.

O6opynoBanue: MoAenu-anIumkanuu «MOHOTHOpPUAHOE CKpenuBaHuey, «HemomHoe
JOMHHUPOBaHHEy», «JlurudbpuaHoe ckpemuBanuey», «llepekpécT XpomMocom», MUKPOCKON U
MuKpomnpenapar «Jlpozoduna» (Hopma, Mmyraiuu GopMbI KPBLUTBEEB M OKPACKH Tela), Tepoapuit
«I"'opox moceBHOW».



JlabopaTopHble U NPAKTHYEeCKUE PadoThI:

Jlaboparopuass pabora Ne 5. «/3yueHwe pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPHUTHOTO CKPEIIUBAHUS y APO30(UITBI HA TOTOBBIX MUKPOIIPEIapaTaxy.

Jlabopatopnast pabdota Ne 6. «M3yyenue wmMoOAMPUKAIMOHHON H3MEHYHBOCTH,
[MOCTPOEHUE BaPUALMOHHOIO Psiia U BApUALIMOHHOW KPUBOI».

JlabopatopHass pabora No 7. «AHanu3 Myranuid y JApo30(uiIbl Ha TOTOBBIX
MHKpOIIpenapaTax.

[Ipaktuyeckas padora Ne 2. «CocTaBiieHHE U aHATIM3 POJIOCIOBHBIX YEIOBEKa».

Cenexkuust oprann3mMoB. OCHOBBI O0HOTEXHOJIOTHH.

Cenekius Kak HayKa M MPOIECC. 3apOKIEHNE CEJICKIIMU U JoMecTuKanus. Yuenue H.
. BaBuinoBa 0 1IeHTpax MPOUCXOKACHUS U MHOT000pa3us KylIbTYPHBIX pacTeHHid. L{eHTpbl
MIPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, TOPOJIa, IITAMM.

CoBpeMeHHbBIE METOIBI CEeNIeKIINU. MacCOBBIM M MHAMBUIYaTbHBIN OTOOPHI B CENEKIIUN
pacteHuid u KUBOTHBIX. OIleHKa OJKcTepbepa. bIU3KOPOJACTBEHHOE CKPEIIMBAHUE —
uHOpuauHT. Yuctas muHus. CKpelrBaHue YUCTHIX JUHUN. ['eTepo3uc, wim ruOpuaHas cuia.
Hepoacteennoe ckpemmBanune — ayrOpuauHr. OtnanéHHas rudOpuamsanus U e€ yCIeXH.
HckyccTBEHHBIN MyTareHe3 1 MOJydeHUe MOJUIUIOUI0B. [JOCTHKEHHS CEeNEeKIMU pacTeHUH,
YKUBOTHBIX U MUKPOOPTaHNU3MOB.

buoTtexHosnorus kKak oTpaciab MPOU3BOJCTBA. ['€HHAs WHMKEHEpHs. ITalbl CO3aHUS
pexomOunantHoit JIHK u tpancrennsix opranusmoB. Kierounas unxkenepus. Kierounsie
KYJbTYPBI. MukpokoHaIbHOE pPa3MHOKEHUE pacTeHui. Knonuposanue
BBICOKOITPOTYKTUBHBIX CEJIbCKOXO35IMCTBEHHBIX OPraHU3MOB. DKOJOTMYECKHE M 3TUYECKHE
npo6seMbl. MO — reneTnueckn MOIU(DUIIMPOBAHHBIC OPTaHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kapnieuenko, M. @. IBaHOB.

Tabmuipl u cxembl: kapta «L{eHTpbl MPOUCXOXKAECHUS U MHOro00pa3us KyJIbTYPHBIX
pacteHuii», «llopoxbl AOMamHUX JKUBOTHBIX», «CopTa KyJIbTYpHBIX PpacTEHUW»,
«Otnanénnas rubpuausanus», «Pabotel akamemuka M. @. MBanoBay, «llomurmmonausy,
«O0BeKThl OnoTexHosoruny, «Kinerounsie KyabTyphl U KIOHUpOBaHueY, «KoHcTpynpoBaHue
U [IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISKU TUIOJOB U KOPHEIUIOAOB AUKUX (OPM U KYJIbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IIICTBEHHBIE PACTECHUS.

JlaGopaTopHble H IpaKTUYecKue padoThbi:

Dkckypeusi «OCHOBHBIE METOJIbI U JIOCTHXKEHUS CENIEKIIUUA PACTeHUN M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO ()epMy, COPTOUCTIBITATENbHBIN Y4aCTOK, B TEIUIMYHOE
XO035ICTBO, 1Ta00OPAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».



IlnannpyeMsblie pe3ybTaThbl H3y4eHHs Y4eOHOI0 npeaMera
JIN4YHOCTHBIE Pe3yJIbTAThI

JIM4HOCTHBIE pE3yJbTaThl OTPaXAlOT TOTOBHOCTh U CIIOCOOHOCTH OO0YdYarolIUXCs
PYKOBOJICTBOBATbCSl  C(OOPMUPOBAHHOM BHYTPEHHEH MO3MLMENH JIMYHOCTH, CHUCTEMOM
LIEHHOCTHBIX OpPUEHTALMi, MO3UTUBHBIX BHYTPEHHUX YOEKIECHUH, COOTBETCTBYIOLIMX
TPAIULMOHHBIM IIEHHOCTSAM POCCHMCKOIO OOILECTBA, PACIIMPEHUE >KU3HEHHOIO OIbITa U
OMBITA JEATENILHOCTU B IPOLIECCE pEeaTU3alli CPEICTBAMH y4eOHOTO IMpeaMeTa OCHOBHBIX
HalpaBJIeHUH BOCHMTATEIIBHOM AeATeNbHOCTU. B pesynprare m3yueHHss MHGOPMATUKHU Ha
YpOBHE CpeiHero o01miero oopa3oBaHus y oOydaromierocs: 0yayT copMUpOBaHbI CIEAYIONINE
JIMYHOCTHBIE PE3YJIbTAThI:

1) rpa:k1aHCcKoOro BOCIMTAHUS:

C(OPMHUPOBAHHOCTh TPAXKJAHCKOM MO3MLUU OO0YydYaroUlerocss Kak aKTHUBHOIO MU
OTBETCTBEHHOTI'0 YJICHa POCCUICKOIO OOLIECTBA U OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IpaB
1 00513aHHOCTEH, YBa)KEHUE 3aKOHA U IIPABOIIOPSIKA;

TOTOBHOCTb K COBMECTHOW TBOPUYECKOW JEATEIBHOCTH IPU CO3AAHUU y4EOHBIX
IIPOEKTOB, PELICHUH Y4eOHBIX M I103HABATENbHBIX 3a]ay, BBINOJHEHUM OHOJIOTMYECKUX
9KCIIEPUMEHTOB;

CIOCOOHOCTh OMpPENENATh COOCTBEHHYIO IO3UIMIO [0 OTHOLICHHIO K SIBJICHUSM
COBPEMEHHOM KHU3HU U OOBSICHATH €€;

YMEHHE YYWUTBIBATb B CBOMX JEHCTBHAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH C pa3HbIMU YOSKIEHUSAMM, KyJIbTYpHBIMH LEHHOCTSIMU U
COLIMAJIBHBIM IT0JIOKEHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B MPOIECCE COBMECTHOTO BBINNOJHEHHS Y4EOHBIX,
MIO3HABATENIbHBIX M HCCIEAOBATEIbCKUX 3aJad, YBa)KUTEIBHOIO OTHOIIEHUS K MHEHHIO
OTIIOHEHTOB MPU 0OCYKJIEHUH CIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/IEPKAHMS;

TOTOBHOCTH K TYMaHUTapHOM Y BOJIOHTEPCKON JNESATENBHOCTH;

2) IaTpHOTHYECKOT0 BOCIIUTAHNSA:

C(OPMHUPOBAHHOCTh  POCCHUMCKON  TpakJaHCKOM  HMJEHTHMYHOCTH, IaTPUOTHU3MA,
YBa)XEHHS K LIEHHOCTHOE OTHOLIEHHE K MCTOPHUUECKOMY HacleUI0, TOCTHKeHusM Poccun B



HAYKE, UCKYCCTBC, TCXHOJIOTUAX, IOHUMAHUEC 3HAYCHUA I/IH(i)OpMaTI/IKI/I KaK HayKW B KM3HH
COBPEMEHHOTO O0IIIeCTBa;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

OCO3HAHME JYXOBHBIX IIEHHOCTEH pOCCHUCKOTO Hapoaa # Cc(HOPMHPOBAHHOCTH
HPaBCTBCHHOI'O CO3HAHUA, STUYCCKOI'O ITOBEACHM,

CIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYSICH
Ha MOpPaJIbHO-HPABCTBCHHBLIC HOPMbI 1 HECHHOCTU,

OCO3HAHWE JIMYHOTO BKJIJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIIETo;

4) 3cTeTHYECKOr0 BOCIUTAHMS:

OCTETUYCCKOC OTHOIICHHUE K MUPY, BKIIIFOYAA 3CTCTUKY 6I)ITa, HAaYYHOT'O U TCXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOMIECTBEHHBIX OTHOIICHHIA,

IIOHUMAaHUEC OMOIIUOHAJIIBHOTO BOSI[GI\/'ICTBI/ISI JKUBOU Iprupoabl 1 ee OEHHOCTH,

TOTOBHOCTb K CAMOBBIPA)XCHUIO B PAa3HbIX BHUJAaX HMCKYCCTBA, CTPEMJICHUC ITPOSBJIATH
KauecTBa TBOPUYECKOW JIMIHOCTH,

5) ¢usnyeckoro BocCHUTAHHMA, (OpMHPOBaHMA KYJBTYPbl 3A0POBbS H
IMOLMOHAIBLHOI0 0JIArONMOyYHsi:

TTOHUMAaHHE U peaTU3aIlus 3JI0pOBOT0 ¥ O€30MacHOT0 00pasa KU3HHU (37I0POBOE MUTAHUE,
coOroIeHNe TUTHEHNYECKHUX MPaBUI U HOPM, COaTaHCUPOBAHHBIN PEKUM 3aHATUHN U OT/IbIXA,
perynsipHasi (u3nyeckas aKTUBHOCTH), OEpPENKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

OCO3HAHHE TOCEACTBUNA U HENPUSTUSA BPEAHBIX MPHUBBIUEK (YIOTPEOIEHUS alIKOTOJIs,
HapKOTUKOB, KypeHHUSI);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

FOTOBHOCTh K  AaKTHUBHOM  JCATEIBHOCTH TEXHOJOTMYECKOM W COLUAIbHOU
HAIpPAaBJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATD, IJIAHUPOBATH U CAMOCTOSTEIHHO BHIIOIHATH
TaKyIo JesITeIbHOCTD;

HHTEpEC K pa3nyHbIM chepam npodecCHoHaTbHON NesITeIbHOCTH, YMEHHUE COBEPILAThH
OCO3HAHHBII BbIOOp Oyaymieil mpodeccuu u peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI,

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO U CaMO0OpPa30BaHUIO HA IPOTSHKEHUN Beel
KU3HU;

7) 3KOJIOrH4YecKOro BOCIUTAHMA:

9KOJIOTHYECKU IIeJIecO00pa3HOe OTHOILEGHHWE K MPUPOJE KaK HCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIEHUE YPOBHSI SKOJOTHYECKON KYJIbTYphl: TPHOOPETEHUE OMbITa MIIAHUPOBAHUS
MOCTYIKOB U OLIEHKH WX BO3MOXHBIX MOCIEICTBUI 711 OKPYXKAIOLIEH cpeabl;

OCO3HaHHKE TTI00aIHbHOTO XapaKTepa SKOJIOTHIYECKUX MPOOJIeM U MyTel UX pelIeHHUs;

8) neHHOCTH HAYYHOr0 NNO3HAHUS:

chOpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JAWaiore KyjiabTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOIUKYIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE  S3BIKOBOW W YHUTATEIbCKOM  KYIbTypbl Kak CpeAcTBa
B3aMMO/JICHCTBUS MEXTy JIOABMH U TMO3HAHUS MUPA;

MOHUMAaHHe CIeU(PUKU OMOJOTHH KaK HayKd, OCO3HAHUS e€ poiu B GOPMHUPOBAHUU
paIlMOHATIFHOTO  HAYYHOTO MBIINUICHHS, CO3JaHUHM IEJIOCTHOTO MpEACTaBIeHHs 00



OKpYKAIOIIeM MUPE KaK O €IMHCTBE MPUPO/IbI, YEIIOBEKA U 00IIECTBA, B IO3HAHWUH IIPHUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHUH MTPOOIeM COXpaHEHHS TPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 3HAYMMOCTH OMOJIOTHH JIJIs1 COBPEMEHHOM IIMBUIIU3AIMH: 00ECTICUSHUS
HOBOTO YPOBHS Pa3BUTHsI MEAULIMHBI, CO3AaHUE MTEPCIIEKTUBHBIX OMOTEXHOJIOTH, CTIOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, IOMCKA ITyTEN BbIX0/1a U3 II100aIbHBIX
9KOJIOTMUECKUX IMpobiieM u oOecredeHusl TMepexoJa K YCTOMYMBOMY  Pa3BUTHIO,
paroHaTFHOMY HCIIOJIB30BAHHIO PUPOTHBIX PECYPCOB U (DOPMUPOBAHHIO HOBBIX CTAHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTD B [1OJIy4€HUU OMOJIOTMYECKUX 3HAHUH B 11X MOBBIIEHUS 0011el
KYJIbTYpPbI, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, KAaK COCTaBHOM 4acTH (YHKLIHMOHAIbHOMN
IrpaMOTHOCTHU O0y4aromuxcs, GopMUpyeMoil Ipu U3yuyeHUU OUOJIOTHH;

ITIOHUMAaHHE CYIIHOCTH METOJOB MO3HAHUS, UCIOJIb3yEMBIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH HCIIOJIb30BaTh IMOJydyaeMble 3HAHUS JJIs aHalu3a U OOBSICHEHUs SBICHUI
OKPY)KAIOILIEr0 MUpa U MPOUCXOSIINX B HEM HM3MEHEHHUH, yMEHHE JellaTb 000CHOBAHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAay4YHbIX (PAKTOB M HMMEIOIIMXCS JAaHHBIX C LEJIbI0 IMOJTYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENBHO HCIOJb30BAaTh OMOJOIMYECKHE 3HAHMS Ui pEIIeHUs
po0JieM B pealibHbIX )KU3HEHHBIX CUTYallUsIX U OCO3HAHKE [IEHHOCTH HAyYHOU J1eATeIbHOCTH,
TOTOBHOCTB OCYIIECTBJIATh IPOECKTHYIO U UCCIIEI0BATEIBCKYIO AEATENBHOCTh MHINBUAYAIBHO
U B TpyIIIE.

MeTtanpeaMeTHble pe3yabTAThl

B pesynpraTe m3ydeHusi OMOJOTMM Ha YPOBHE CpeaHEro ooOmero oOpa3oBaHUS Yy
oOyyvarorerocst OyayT chOpMUpOBaHBI METANpPEAMETHBIE pPe3ylIbTaThl, OTpPaXEHHBIC B
YHHUBEpPCAJIbHBIX YU4EOHBIX ACUCTBUSAX, & IMEHHO: NTO3HABATEJIbHBIC YHUBEPCAIIbHbBIE yUeOHbIE
NeUCTBHUS, KOMMYHUKATUBHBIE yHUBEpCAJIbHbIE y4yeOHbIE [ICHCTBUS, PETYIATUBHbBIC
YHHUBEpCaJbHbIe yueOHbIE IEUCTBUS, COBMECTHAS JESTENbHOCTD.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a30BbIe JJornYecKue AeHcTBHS:

CaMOCTOSITENIbHO (OPMYIUPOBATH U aKTyaJlM3MpPOBATh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BAaTh MPU OCBOCHUU 3HAHHHM NPUEMBI JIOTMUECKOTO MBINIICHHS (aHaIu3a,
CUHTE3a, CpaBHEHMs, Kiaccuukanuu, oO0OOIIEHHs), PACKPHIBATH CMBICI OHUOJIOTUYECKUX
MOHATHHM (BBIOCNATh HMX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH CBS3U C JPYTUMHU
TTOHATHSIMH )

OTIPEIeNATh LIEeTN ACATeTbHOCTH, 3aJaBasi MmapamMeTpbl U KPUTEPUU UX JTOCTHKEHUS,
COOTHOCHUTH PE3yJIbTaThl AEATEILHOCTHU C MOCTaBICHHBIMU IIETISIMU;

WCIOJIb30BaTh OMOJOTHYECKHE MOHSATHS s OObsICHEHHsI (PAaKTOB MU SBJICHUUN >KUBOU
MIPUPOJIBI;

MPUMEHSTH CXeMHO-MO/IETbHBIE CPEICTBA ISl IPEJCTABICHUS CYIIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMbIX OMOJOTHYECKHX O0BEKTaX, a TaKKe MPOTUBOPEUUI pa3HOTO poja,
BBISIBIICHHBIX B Pa3NIMYHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

BHOCUTH KOPPEKTUBHI B ACSITEIHLHOCTb, OIIEHUBATh COOTBETCTBHE PE3YAbTATOB IIENISAM,
OIICHUBATh PUCKU TOCTEACTBUI JESITENLHOCTH;
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KOOPJAMHUPOBATh U BBIMOJHATH Pa0dOTy B YCIOBHSIX pEaIbHOTO, BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIILJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a30BBIE HCCIEN0BATEILCKHE JeHCTBHA:

BJIAJICTh HABBIKAMHU Y4YEOHO-MCCIIEIOBATEIBCKOM W TPOEKTHOW JIeATEIHbHOCTH,
HaBBIKAMHU pa3pelIeHusi MpoOJieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY
MOMCKY METOJOB peUIeHUs TMPAKTUUYECKUX 3a/ady, MPUMEHEHHUIO pa3JIMYHBIX METOOB
MMO3HAHUS;

WCIIOJIb30BaTh PA3JIMYHBIC BHJBI JIEATEILHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS, €T0
WHTEPIpETAINH, MPE0oOPaA30BAHUIO M TPUMEHEHHUIO B YUECOHBIX CUTYAIUAX, B TOM YHCIIE TPU
CO3/ITaHWU YYEOHBIX U COIMATBHBIX TPOEKTOB;

dbopmMupoBaTh HAy4YHBIM THUI MBIIUICHUS, BIIAJETh HAYYHOM TEPMHHOJIOTHEH,
KJIFOUE€BBIMH TIOHATUSIMH U METOJIaMU;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33J]a4 B 00Pa30BATEIBHON JACATEIHHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTYAIM3WPOBATh 3a7ady, BBIJIBUTaTh
TUTIOTE3y €€ pEelIeHHs, HaXOIUTh apryMEHTHI Ui JO0Ka3aTelbCTBA CBOMX YTBEPIKICHHM,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHNS,

aQHAJIM3UPOBATh TIOJYYCHHBIC B XOJE pEIIeHUs 3a/ladyd Pe3yJbTaTbl, KPUTHUECKU
OIIEHUBAThH UX JIOCTOBEPHOCTb, MPOTHO3HPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYILIECTBIISITH 1EJICHAIIPABJICHHBIN MOUCK MepeHoca CPeCTB U CIOCOOOB JIEHCTBUS B
poheCcCHOHANBHYIO CPEY;

yMeTb T[EPEHOCUTh 3HAHMSI B TIO3HABATEIBHYIO U MPAKTUYECKYIO 00JIacTu
KHU3ZHEJESITENbHOCTH;

BBIJIBUTaTh HOBBIC MJICH, MpeJJlaraTb OPUTHHAJIbHBIC MOAXOJbl U PEIICHUS, CTaBUTh
poOIeMbl U 3a/1a4H, JIOMYCKAIOUINE allbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHHKAX UH(OpMaluu (TeKcTe ydeOHOro nocoous,
HAyYHO-TIOMYJISIPHOM  JUTepaType,  OWOJIOMYECKUX  CIOBapsiX U CIPaBOYHHKAX,
KOMITBIOTEPHBIX 0a3ax HaHHbIX, B VHTepHeTe), aHanmu3upoBaThb MHGOPMALMIO PA3ITUYHBIX
BUIOB U (GOpM TMpEACTaBICHUS, KPUTUYECKU OICHHBATh €€ JOCTOBEPHOCTb U
HEMPOTUBOPEUYNBOCTB;

(dhopMynupoBaTh 3aMpockl U MPUMEHSTh Pa3IMYHbIE METOJbl MPHU TOUCKE M 0TOOpe
Oouosnoruueckoi nHGopMaIul, HeOOXOIUMOM ISl BHITIOJIHEHUST y4eOHBIX 3a/1a4;

MPUOOPETATh OMBIT UCTIOIB30BaHUS NHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEPILEHCTBOBATh KYJbTYPY aKTUBHOTO HUCIOJIb30BAaHUS PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMANBHYIO (OpPMY MpeACTaBICHHUS OHUOIOrHYeCKOn
uHpopmanuu (cxemsl, TpaduKu, TUarpaMmbl, TaOIHIIBI, PUCYHKH U IPYTOe);

WCIOJIb30BaTh HAYYHBIH S3bIK B KayecTBE CpeACTBa MpH paboTe ¢ OHOJIOrHYecKoi
uHpopMaluen: MPUMEHITh XUMHUUYECKUE, (PU3NUecKne U MaTeMaTUYECKUE 3HAKH U CUMBOJIBI,
dbopmynel, abOpeBHATYypy, HOMEHKIATYpPY, HCIOJB30BaTh M MpeoOpa3oBBIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJISITHOCTH;

BIIQJICTh HAaBBIKAMH DPACIO3HABAHUSA W 3alIUThl WHOpMAIUK, WHHOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.
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KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble JeCcTBUS

1) oOmenue:

OCYIIECTBJISITh KOMMYHHKAIIMU BO BCEX c(pepax KMU3HHU, aKTUBHO YHaCTBOBATH B TUAJIOTE
WJIM JIUCKYCCHH TIO CYIIECTBY 00CYXIaeMOi TeMbI (yMEHHUE 3a/1aBaTh BOIIPOCHI, BEICKA3HIBATh
CY)KJIEHUsI OTHOCHUTEIHHO BBITIOJIHEHHS TIpeJiaraéMoi 3a/iaud, YYWUTHIBATb HWHTEPECHl U
COTJIACOBAHHOCTH MO3UIIUN JPYTUX YUYACTHUKOB JUAJIOTA WIIM TUCKYCCUH);

pacrno3HaBaTh HeBepOaJIbHBIE CPEICTBAa OOIIEHHUS, TTOHUMATh 3HAYCHHE COIUMAIbHBIX
3HAKOB, TPE/IOCHUIOK BOSHUKHOBEHHS KOH(JIMKTHBIX CUTYAIH, YMETh CMSATYATh KOH(PIUKTHI
Y BECTH MEPETOBOPHI;

BIIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIECHUS U B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUS
JIPYTHUX JOJIEH, MPOSBIISATH YBAXKUTEIBHOE OTHOIIIEHUE K COOSCETHUKY M B KOPPEKTHOH opme
(hopMyIpOBaTH CBOM BO3PAKCHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIOJb30BAaHUEM SI3BIKOBBIX
CPEIICTB.

2) coBMecTHaA JAeITeJIbHOCTh:

MMOHUMATh U UCTIOJIB30BATh TPEUMYIIECTBA KOMaHIHOM U MHAMBUIYaTbHON pabOTHI MpH
pereHun  OMOJIOTHYECKOW MpoOsieMbl, OOOCHOBBIBATH HEOOXOAMUMOCTh TPUMECHEHUS
IPYNIOBBIX (POPM B3aUMOIEHCTBUS IIPU pellieHnH yueOHO 3a1a4u;

BBIOMpATh TEMATHKY U METOJbI COBMECTHBIX JIEHCTBHI C yU€TOM OOIIUX MHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh IIeJId COBMECTHOM JeATeIbHOCTH, OPraHHU30BBIBaTH U KOOPAMHUPOBATH
JEUCTBUA MO €€ NOCTUKEHUIO: COCTABJATh IUIAH NIEUCTBUM, PACIPENETATh POIU C YUYETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBAaTh KayeCTBO CBOEro BKJIaJa U KaKJIOTO Yy4YaCTHHMKAa KOMAaHIbl B OOLIUi
pe3ynbTaT 1o pazpaboTaHHBIM KPUTEPHUSIM;

npeaiaraTb HOBbIE MPOEKTHI, OLEHUBATH UJIEU C MO3UIMH HOBU3HBI, OPUTHHAILHOCTH,
MIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh TMO3UTHUBHOE CTPATETHYECKOE IOBEJICHHWE B PA3IMYHBIX CUTYaIUsX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHNE, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIe yHHBepcabHble Y4eOHbIe JeiicTBHSA

1) camoopranm3anus:

WCIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS JJIS BBISBICHUS MPOOJIEeM M HUX pEUICHHUs B
YKU3HEHHBIX U YUeOHBIX CUTYAIHsIX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUI IeNIeBbIE U CMBICTIOBBIE YCTAaHOBKH B
CBOMX JCHCTBUAX M IOCTYIKAX MO OTHOILICHHUIO K >KUBOW IPUPOJE, CBOEMY 3J0POBBIO U
3710pPOBBIO OKPYKAIOIINX;

CaMOCTOSITENILHO OCYIIECTBIISITh IO3HABATEIBHYIO JESITENbHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh U (OPMYITUPOBATh COOCTBEHHBIE 3aJaud B OOPa30BATENBHOM NEATEIBHOCTH U
KU3HEHHBIX CUTYaIIMSIX;

CaMOCTOSITENIbHO COCTaBIISATh IUIAH pEIIeHUs MPOOJIeMBbl C Y4ETOM HMEFOIIHUXCS
pecypcoB, COOCTBEHHBIX BOZMOYKHOCTEH U MPEANOYTEHU;
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JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacmMpATh paMK1 y4eOHOTO IpeMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBIM BBIOOP, ApryMEHTHUPOBATH €ro, OpaTb OTBETCTBEHHOCTH 32
peuieHue;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

cocoOCTBOBAaTh (POPMUPOBAHUIO W MPOSBICHUIO INUPOKON HPYIUIMH B Pa3HBIX
00acTsAX 3HaHUH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTyallUsIM, BHOCUTh KOPPEKTUBHI B JACSATEIBHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIQJIETh HAaBbIKAMU IIO3HABATEJIbHON pediaeKkcuu Kak OCO3HAHMSI COBEPILAEMBIX
JENUCTBHUN U MBICIIUTEINIBHBIX ITPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHMI, UCIIOJIB30BATh IIPUEMBI
peduiekcuu JUIsl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PELLICHUS;

YMETh OLIEHUBATHh PUCKHU M CBOEBPEMEHHO ITPUHUMATh PELICHUS 110 UX CHU)KEHUIO;

MIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX MIPU aHAIU3€ PE3YJITATOB JIEATEIbHOCTH;

3) npuHATHE ce0s M IPYrUX:

MIPUHUMATh ce0sl, TOHUMAasi CBOU HEAOCTAaTKU U JOCTOUHCTBA;

MIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX MIPU aHAIU3€ PE3YJITATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPAaBO U MPABO APYrUX Ha OLINOKY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YesloBeKa.

IIpenmeTHble pe3yJibTaThI

B nponiecce n3yuenus kypca ouonorun 6a3oBoro ypoBHs 6 10 knacce o0y4aromuMucs
OyAyT AOCTUTHYTHI CIEIYIOIINE TPEIMETHBIEC PE3YIbTaThl:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE W POJIM OMOJOTHMU B CHUCTEME HAYYHOIO 3HAHUS
€CTECTBEHHBIX HayK, B JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUpPA U
HAyYHOTO MHUPOBO33PEHHUS, O BKJIQJ€ POCCUMCKHX U 3apyOexkHBIX YUEHBIX-OMOJIOTOB B
pa3Butue Ouosoruu, GyHKIHOHAIBHONW I'PaMOTHOCTH 4YEJOBEKa JJIsS PEIICHUS YKU3HEHHBIX
3az1ay;

YMEHHE PACKpBIBATh COJCpKAHUE OMOJOTMYECKUX TEPMUHOB U TOHSTUIA: >KU3Hb,
KJIETKa, OpraHu3M, MeTa0oin3M (0OMEH BEIIeCTB U MPEBpAICHHE YHEPrHH), TOMEoCTa3
(camoperynsinusi), ypOBHEBash OpraHu3alys JKUBBIX CHCTEM, CaMOBOCIPOM3BEICHHE
(pempoIyKius), HaCJIEeACTBEHHOCTh, HK3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHE U3JIaratb OMOJOTHYECKHE TEOpUHU (KJIETOYHAs, XPOMOCOMHAs, MYTAaIlMOHHAS,
LEHTpadbHas JI0TMa MOJEKyJIsipHO# Ouosnoruu), 3akonsl (I. Mennens, T. Moprana, H. U.
BauiioBa) u yuenus (0 1ieHTpax MHOTOOOpa3us ¥ MPOUCXOKACHUS KYIbTYPHBIX pacTenuid H.
. BaBunoBa), onpeaensTh TPAaHHUIIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BIaJEeTh METOJaMH HAyYHOTO TIO3HAHUS B OMOJOTUU: HAOIIOACHNE U OTHCAaHUe
KUBBIX CHUCTEM, TMPOIIECCOB U SIBICHHM, OpraHuM3alus W MPOBEACHHE OHUOJIOTUYECKOTO
SKCIIEPUMEHTA, BBIJBUKEHUE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXIY HCCIEAYEMbIMU
BETUYMHAMHU, O0OBSCHEHUE TONYyYEHHBIX PE3yIbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX TMOHSITHIA,
TEOPHIl ¥ 3aKOHOB, YMEHHUE JIeNaTh BHIBOJAbl HA OCHOBAHUHM MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJIEATh CYIIECTBEHHbIE MPU3HAKUA BUPYCOB, KIETOK MIPOKAPUOT U FYKapUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOCHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB
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Y MIPEeBPAIICHUS SHEPT U B KJIETKE, (OTOCHHTE3A, IITACTUIECKOTO U SHEPreTHIeCKOro 0OMeHa,
XEMOCHHTE3a, MUTO3a, ME€H03a, OTUIOI0TBOPEHHUS, PA3MHOKECHHU S, HANBUYAILHOTO PA3BUTHUS
opraHusma (OHTOTEHE3);

YMEHUE MPUMEHSTH MMOJydCHHBIC 3HAHUS 11 OOBSCHEHHS OMOJIOTUYECKUX MPOLIECCOB
W SIBJICHUH, Ui TIPUHSTHS TPAKTHYECKUX PEHICHUH B IOBCEIHEBHOW JKMU3HU C IEIBIO
oOecrieyeHns 6€30MaCHOCTH CBOETO 3/I0POBBS U 3/I0POBbs OKPYKAIOIINX JIOIEH, COOTI0IEHIS
HOPM I'PaMOTHOT'O MTOBEJICHUS B OKPYXKAIOIIEH PUPOIHOH Cpesie, TOHUMaHHe He0OX0AUMOCTH
MCTIOJIb30BAHMUS JTOCTHKEHUN COBPEMEHHOW OMOJIOTUN U OMOTEXHOJIOTHIA ISl pAalMOHAIEHOTO
MIPUPOIOTIOIIE30BAHHUS;

YMEHHUE peIllaTh 3JIEMEHTapHbIe TEHETHUYECKHE 3aJadyd Ha MOHO- W IUTHOPHIHOE
CKpEIllMBaHHUE, CLEIUJICHHOE HaclIeJOBaHHE, COCTAaBJISATh CXEMbl MOHOTHOPHIHOIO
CKpEIIMBAHUS JUTS TIPEICKAa3aHUs HACIIe0BaHUS MPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBINOIHATH JJA0OpAaTOPHbIE U MpaKTUUYecKre padoThl, COONIONATh NMpaBuia Npu
paboTe ¢ yueOHBIM U JIa00PaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTUYECKHA OICHWBATh M MHTEPIPETUPOBATH WH(MOPMAINIO OHOJIOTHYECKOTO
COJIepKaHUsI, BKITFOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS M3 PA3IMYHBIX UCTOYHHKOB (CpeICTBa
MaccoBOil ~ WMH(POPMAIUKM, HAYYHO-TIOMYJSPHBIE  MaTepHalibl), AITUYECKHE  ACMEKTHI
COBPEMEHHBIX HCCIIEIOBAHNH B OMOJIOTHH, METUIIMHE, ONOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHbIE U YCTHBIE COOOLIeHHs, 00001mas
Onoylornveckyro HH(OpPMAIMI0 H3 HECKOJBKHX HWCTOYHHUKOB, TPAaMOTHO WCIIOJIB30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.

TemaTuveckoe IIIAHMPOBAHUE Y4eOHOI0 MPeaMeTa

Tema, pazaen Kkypca Konnuec Konuuec MeTtoapl 1 HOpMBI
TBO TBO OpraHu3anuu 00y4eHHUs.
p H i DJIEKTPOHHBIE
YacoB 110 | 4YacoB IO XapakTepucThKa
. (uudpoBskIe)
OIl paboueit JeSITeIbHOCTH
oOpa3oBaresbHble
nporpaM | oOyuarouuxcs (C y4eToM cCVDOLL
me paboueil mporpammbl peeyp
BOCITUTAHHS)
[paxkTnueckas pabora, POMI https://resh.edu.ru/
YCTHBIH ompoc, OOKCDOP/]
TECTUPOBAHUE, https://foxford.ru/ AKJIACC
YCbMEHHBIN https://www.yaklass.ru/
buosnorus xak Hayka 2 2 oIpoc. MOIII https://school.mos.ru/
PackpeiBaTh cMbICH IIpocBemmenue meanarexa
U3y4acMbIX NTOHSATUH. https://media.prosv.ru/
XapakTepu3oBaTh
OuoJIOTHYEeCKHE HAYKU U
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HN3y4acMbIC UMU
poOJIEMBI.

JKusrlie cucteMbl U
HX OpPraHu3aLus

YceTHbI onpoc,
MACbMEHHBI KOHTPOJIb.
[IpuBOIUTE NIpUMEPBI
JKUBBIX cucTeM. Paznuuath
110 CBOMCTBAM KHUBBIX
CUCTEM. YMETH
WCII0JIb30BATh METOIbI
W3Yy4YCHHUSI.

XUMHYECKUNA COCTAB
U CTPOCHHE KIETKH

VYeTHbI onpoc,
MMAUCbMEHHBI KOHTPOJIb,
pakThueckas padoTa.
Paznmuuare XxuMudeckuit
COCTaB KJIETKH, MaKpo-,
MUKpPO- U
YIIBTPAMHUKPOIJIEMEHTHI.
[IpuMeHATh Ha IPAaKTHKE
ITOJTy4ECHHbBIE 3HAHUS.

H(H?)HCI[CHTCJIBHOCTB
KJIICTKH

VYeTHbI onpoc,
HI/ICBMGHHI)Iﬁ KOHTpOJ’IB,
MpakTU4YecKas padora.
VYcranosieHne
B3aMMOCBSA3EN MEKITY
0COOEHHOCTSMH
CTpOCHHUS U QYHKIUAMHU
KJIETOK U TKaHEeH,
OpPTaHOB M CUCTEM
OpTaHOB.
ApryMEeHTHUpOBaHHE
JIOBOJIOB O KJIETKE KaK
€IMHUIIC CTPOCHUS U
JKU3HEAEITEIbHOCTH
Opranu3MoB. BrisBieHHe
CYITHOCTH XXU3HEHHO
BQKHBIX MIPOIIECCOB Y
OpPTaHU3MOB Pa3HBIX
apCTB

PasmHoOXkeHHne u
VHJIUBUYyAJIbHOE
pas3BuUTHE
OPraHu3MoOB

YcTHBIN onpoc,
NUCbMEHHBIA KOHTPOJIb,
npakTuyeckas padora.
OTtnuyate Gopmbl
Pa3MHOKEHHUS
OpraHu3MoB: Oecronoe

(BKITIOUAst BET€TaTUBHOE) U

IOJIOBOE. YMETH
MPUBOAUTH APTYMEHTBHI 110
Pa3BUTHUIO OPraHU3MOB.
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HacneactBeHHOCTE U

VYceTHbI onpoc,
IIICbMEHHBIA KOHTPOJIb,
npakTu4eckas padora.
Hcnone3oBanue
IPAKTUYECKHUX HABBIKOB
10 PELICHUIO

HU3MEHUYUBOCTD

FEHETUYECKUX 3a/1ad.
OpraHu3MOB

Brisirienune

3aKOHOMEPHOCTEN

WU3MEHUYUBOCTU U

HACJIEJICTBEHHOCTH .

VYeTHBI onpoc,
Cenexuus MUCbMEHHBI KOHTPOJIb,
OpraHu3MOB. pakThueckas padoTa.
OCHOBBI 3HaHUs TPaBUWI U METOJIOB
OMOTEXHOJIOTHH. CEJIEKIIMOHHOM paboTHI.

[ToBTOpEHUE N
00001eHune

VYeTHbI onpoc,
MUCbMEHHBI KOHTPOJIb.
ITonBeneHMEe UTOTOB.

Htoro

34

34
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