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COILEPKAHUE OBYUEHUA
10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMONOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CucremMa OMOJIOrHYeCKUX HayK.

MeToap! o3HaHUS )KUBOHM MPUPOAB! (HAOII0AEHUE, SKCIIEPUMEHT, ONHMCaHNe, H3MEpEHHE,
KJ1accU(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOoABI TO3HAHUS KUBOW PUPOIBI».

JlaGopaTopHble U IpaKkTH4YecKne padoThbi:

[Ipaktuyeckas pabora Ne 1. «lcmonp3oBaHWE pPAa3IMYHBIX METOJOB NpPU H3YYECHUH
OHOJOTHYECKIX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3AIHSA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM,  OPraHU3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumMu:

Tabmuipel u cxembl: «OCHOBHBIC TPHU3HAKU KU3HU», «YPOBHU OpPraHHU3AIMHU >KUBOU
TIPUPOIBI.

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpalbHbIE BEIIECTBA.

OyHKIMHM BOJABI M MHUHEpaIbHBIX BellecTB B KieTke. [logaepikaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE€ AMMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoMcTBa 0enKkoB. buonornyeckue GyHKIMN OEITKOB.

®epMeHTHl — Ouonornyeckue kKarammsaTopbl. CTpoeHHe (GepMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. Otnnuus  (QEepMEHTOB  OT
HEOPraHWYECKHUX KaTalln3aTOPOB.

VYrieBonpl: MOHOCaxapu bl (TJIFOKO3a, pud03a U 1e30KCupudo03a), Aucaxapuisl (caxaposa,
JIAaKTO3a) W TMOJNMcCaxapuabl (KpaxMmal, TJHKOTeH, MeJUToNo3a). buomornyeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGHOOHEIE
cBoiictBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHAOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kuciotel: JIHK u PHK. HykneoTuibl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxumun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

[uronoruss — Hayka o kierke. KiierouHass Teopus — mpuMep B3aUMOJCHCTBUS UACH U
(GakTOB B HAYYHOM NO3HAHUH. MeTO bl U3yUEeHHSI KIETKH.

KrneTka kak nenoctHas xuBasi cuctema. OOmIye Mpu3Haky KIETOK: 3aMKHYyTasl Hapy)KHas
memOpaHa, mosekyinsl JIHK kak renerudeckuii anmapar, cuctema cuHTe3a Oelka.
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Tumbl KJIETOK: JyKapHOTHUECKass M mpokapuoruyeckas. OCOOCHHOCTH CTPOSHUS
MIPOKApPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTHUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIUH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPHUH, IIacTuiabl. IIpomcxoxaeHne MUTOXOHAPUHA M IJIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, EHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

SAnpo — perynsaTopHslil neHTp KieTku. CTpoeHue sijipa: saaepHas o00JI0uKa, Kapuoria3zma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, . Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B  HEXHBOU  IPUPOIE»,
«PacrnipenesieHre XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuel u cxembl: «[lepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hykneunossie kucnotel. JJHK», «Ctpoenne monekynbl AT®», «CTtpoeHune 3ykapuoTUYECKON
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAbY, «JIMnuas».

OO06opynoBaHue: CBETOBOW MHUKPOCKOI, OOOPYIOBAaHHE I TPOBEACHHS HAOIOJICHUH,
U3MEpPEHHi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTEepHAIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopaTopHast padota Ne 2. «M3yueHue CTpOEHUS KIETOK PACTCHHM, >KUBOTHBIX H
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WIHM MeTa0OMM3M. ACCHMWJIAIUS (TJIACTUYECKH OOMEH) u
JUCCUMMIIALINSA (PHEpreTUUecKuii 0OMEH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Merabonusma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa0oIu3Ma.

Tunber oOMena BemiecTB: aBTOTPOdHBIN U rerepoTpodHsbii. Pons pepmeHTOB B 00MEeHE
BELIECTB U IIPEBPALICHUH JHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TeMHOBas (a3el (orocunTe3a. Peaknum doTocunTesa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (HOTOCHHTE3A /ISl *KU3HU Ha 3emiie. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XeMOCHHTEe3Upylolue OakTepuu. 3HaueHHE XEMOCHHTe3a I JKU3HU Ha
3emute.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbICICHHE U
aKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTarlbl S3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe oxkuciaeHwe, WM  KJIETOYHOE  JbIxaHue. OKHUCIHUTEIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHresza. l'eHernyeckas wuHpopmamms u JIHK. Peanmzanus
reHeTUYecKoil MH@popMmaluu B KieTke. ['eHeTnyeckuil koA U ero cBoMcTBa. TpaHCKpUNLIUS —
matpuunblii cuHTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKUCIIOT. Poib pubocom B GuocuHTe3e Oernka.

Heknerounsle ¢opmbl xu3Hu — Bupychl. HMcropus otkpeitus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. baktepuodaru. bonesnun
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pacTeHHi, )KUBOTHBIX U YelIOBEeKa, BhI3bIBAEMbIE BUpycaMu. Bupyc nMMyHoaeduunTa 4eaoBeka

(BUY) — Bozoymutenr CIIMJla. OOpatHas TpaHCKPHUIIUA, peBEepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuubt u  cxembl: «Tunmbl  nuranus», «Mertabonusm»,  «MUTOXOHAPUSY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
¢GyHkunoHMpoBaHUEe TeHa», «CuHTe3 Oenka», «l'eHernueckuil kon», «Bupyce,
«bakrepnodarn», «Ctpoenne wu ku3HeHHbld 1wkin Bupyca CIIHMla, OGakrepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmmkanuu «Y apoenue JHK u tpanckpunums», «buocunres
oenkay, «CTpoeHHue KIETKH», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, WiIM KU3HEHHbIM 1IMkia KkieTkd. Murtepdaza u mutos. Ilpoueccsl,
npoTekaromue B uHTEpdaze. Permmukamms — peakuuss marpuyHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIII Habop — KapuOTHIl. JIUMIOMIHBIA M TalUIOMJIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHAWBHUYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Craagum mutosa. Ilpouecchl, mpoucxonsdiide Ha pa3HbIX
CTaZuAX MUTO3a. bronornueckuii CMpICI MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOXKEHHMsI OpraHM3MOB: Oecrojioe M mojoBoe. Buapl Oecrnosnoro
pPa3MHOXEHHS: JeJIeHUe HaJBOE, NOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHME,
BEreTaTUBHOE Pa3MHOKeHUE. VCKyCCTBEHHOE KIIOHMPOBAaHUE OPraHHU3MOB, €0 3HAYECHHE JUISA
CEJIEKIIUH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECoI0ro.

Meiios. Craguu meio3a. I[Iporeccel, mpoucxosiiue Ha cragusx wmeinosza. [loBenenue
XpoMocoM B Meiio3e. KpoccuHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losoBBIE Kene3bl:
CEeMEHHUKU M sSU4YHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMmer (CrepMaro3ouf,
AllIeKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SIMIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAILHOE pa3BUTHE (IMOpUOTEHE3).
Otansl AMOPHOHAIBHOTO Pa3BUTHS Y IO3BOHOYHBIX JKHBOTHBIX: ApPOOJIEHUE, TacTpysIsius,
opra"oretes. ITocramOpronanbHOe pa3BuTHE. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHUSL: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BriusiHue cpeabl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butne pactennii. OHTOT€HE3 IBETKOBOIO PaCTEHUS: CTPOEHUE CEMEHU, CTaANH
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuip! u cxembl: «DOpMbI pa3MHOKEHHUS OPTaHU3MOBY, «/|BOMHOE OTUIOAOTBOpPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHUil», «JleneHne KIETKU
OaxTtepuii», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KJIeTOUHBIN MUK,
«Pemmukanus JTHK», «Muto3», «Meio3», «IIpsmoe u Henpsimoe pa3BuTHE», «I amMeTOreHes y
MJIEKOTIMTAIONINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

Ob6opynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrepMaTo30ubl MIIEKOIUTAIOIIET 0%,
«Sineknerka mitekonuraromero», «KapuoknHe3 B KJIETKax KOpelKa JyKa», MarHUTHas
MoJenb-anmiankanus «/lenenue knetku», moaens JJHK, moaens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGoparopHas pabota Ne 3. «HabmiofeHne MUTO3a B KJIETKAaX KOHUMKA KOpPEIIKa JTyKa Ha
TOTOBBIX MUKpOIIpEnapaTaxy.
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Jlaboparopuass pabota Ne 4. «/3yueHue CTpOCHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropuss pasButus reHetuku. Ponbs nuronorun u
IMOPHOJIOTHN B CTAHOBJICHUU T€HETHKH. BKiag poccuiickux u 3apyOeKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeToabl TEeHEeTUKH (TUOPUIIONIOTUYECKUIl, HUTOT€HEeTHUYECKUNd, MOJIEKYISIPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTn4yeckasi CMUMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, ycTaHOBJIEHHble [.  MeHnaenem.
MounorubpunHoe ckpelmBaHue. 3aKoH eInH0-00pa3us ruOpua0B repBoro nokosnenus. [Ipasuo
JOMHMHHMpOBaHMs. 3aKOH paclleIuIeHHs Ipu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHUE.

Jurubpuanoe  CKpeuMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAaHUS  MPH3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUA. AHAJIU3UPYIOLIEE CKpeIllMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS ISl ONIPEIETICHUsI TEHOTUIIA OCOOU.

CuenneHHoe HaclnefoBaHue mpusHakoB. PaGora T. Moprana no CIemIEHHOMY
HacCJeI0BaHMIO T'eHOB. HapylleHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3Mmbl. HacnenoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HacleACTBeHHas. Ponb cpelibl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XAapaKTEPUCTHKA MOAU(PUKALMOHHOW H3MEHUYUBOCTH.
BapuanuuonHusiil psg u BapuanroHHas kpuas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHONW N3MEHYMBOCTH.

HacnencrBeHHas, iy reHOTUIMYECKasi, U3MEHUYMBOCTh. KOMOMHATUBHAs M3MEHUUBOCTb.
Meiio3 u MonoOBOM mporecc — OCHOBA KOMOMHATHMBHOW M3MEHUMBOCTH. MyTalllOHHas
u3MeHunBoCcTh. Kiaccu¢ukanuss MyTanuid: TeHHblE, XpPOMOCOMHBIE, T'eHOMHble. YacToTa U
IPUYMHBI MyTaluil. MyTareHHble (akTopbl. 3aKOH FOMOJIOTMYECKUX PSIIOB B HACJIEICTBEHHOMN
n3Menunsocty H. . BaBuiosa.

BresnepHas HaclIeICTBEHHOCTh U H3MEHYUBOCTD.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJIBI TE€HETHUKH YEJIOBEKA!
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJICKYJISPHO-
reHeTuuecknii. COBpEMEHHOE OIIPENEJICHUE TEHOTHIA: TIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TEHOTHUIUpPOBaHKUE, B ToM uucie ¢ nomomipio [1I[P-ananmmusza. HacnencrBennsie 3aboseBaHus
YeJoBeKa: TeHHble O0oJie3HH, OOJe3HM C  HACJIEACTBEHHOW MpPepacroiokKEeHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a XKHU3HHU, TUATHOCTUKHU, MPO(PHUIAKTUKY U JICUEHUS T€HETHUECKUX
Oomne3nel. MeauKo-reHeTUUeCKOe KOHCYJIbTUPOBAHHE. 3HAUEHHE MEAMIIMHCKOW TE€HEeTHKU B
NPEOTBPALICHUN U JICYEHUHN TeHETHYECKUX 3a00JIeBaHUN YeTI0BeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yerepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuupl u cxembl: «MOHOTMOPUHOE CKPEUIMBAHUE U €r0 IUTOr€HEeTHYECKasi OCHOBAY,
«3aKOH pacuICIUICHUs] M €ro IUTOT€HETHYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«lurnbpunHoe ckpeumBanue», «LluTonornyeckue OCHOBBI IUTHOPUIHOTO CKPEIIMBAHUSY,
«Meiio3», «B3auMozaeicTBre ajuIeNbHBIX TEHOBY, «l eHeTnYeckne KapThl paCTEHUMN, KUBOTHBIX
U 4eloBeKa», «l'eHeTuka moia», «3aKOHOMEPHOCTH HACJEI0BaHMS, CLEIUIEHHOTO C IIOJIOMY,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Bunael wusmenunBoctu», «MoaudukannoHHas
W3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakropay, «['eHeTHKa Tpymnm KpoBu», «MyTamroHHAs
U3MEHYUBOCTbY.
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O6opynoBanue: Monaenu-ammiukanun «MoHOrHOpUAHOE CcKpemmBaHue», «HemnmomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu GOpMBI KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 5. «M3yuyeHue pe3ynbTaToB MOHOTUOPUIHOTO U JUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTopnas pabora Ne 6. «3yyeHue MoauduKanMOHHON U3MEHUYNBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

Jlabopatopnas pabora No 7. «AHamu3 wMyTanmid y JApo30oHIbl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHe CeleKInH U AoMecTukanus. Yuenue H. U.
BaBuioBa o 1eHTpax NPOUCXOXKICHUS U MHOTO00pasusi KyJbTYpHBIX pacteHuil. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METOAbI CENeKIMU. MaccoBbId U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuil u kuBOTHBIX. OlIeHKa 9KcTephepa. bIM3KOpoaCTBEHHOE CKpEIIUBaHUE — UHOPUIAMHT.
Uucrass nunug. CkpeuuBaHue 4YHCTBIX JuHUW. [ereposuc, wim rulOpuaHas cuia.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanmuss U e€ yCrexwu.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUIOB. JOCTMIKEHHMS CEJIEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak oTpacib MNPOU3BOJACTBA. ['€HHAs WHXKEHepHs. Talbl CO3TaHUS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepusi. Knetounsie
KyJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHui. KiIloHMpOBaHUE BBICOKONPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHME M JSTh4Yeckue mpodimemer. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHoB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTO0Opa3usi KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNTHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OTmanéHHas
rubpuamzamusy, «Paboter akagemuka M. @. HWBanoBay, «llomummounus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KylnbTyphl U KJIOHHUpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM.

OOGopynoBaHue: MYJS KU TUIOAOB U KOPHETUIOAOB TUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IICTBEHHBIE PACTECHUS.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOABI U JOCTHIKEHUS CENEKIMU PACTeHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOMCIBITATEIHPHBIA y4acTOK, B TEIJTUYHOE
X035UCTBO, Ta00PaTOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KJJACC

Tema 1. DBoJIIOLIMOHHAS 0MOJIOTHSL.

[IpeanocbUIKM BO3HUKHOBEHHUS! 3BOJIIOLMOHHONW TEOPUU. DBOJIIOLMOHHAS TEOpHUS U €€
MecTO B Orosoruu. BivsHue 3BOIOIIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBHUIIETEIIECTBA DBOJNIONMH. IlalIeOHTONIOTMYECKHE: IOCIEIOBATEILHOCTh MOSBICHUS
BHJIOB B IaJICOHTOJIOTUYECKON JICTOMHCH, TTepeXxoHbie GopMbl. buoreorpadgudeckue: cxoacTBO
U paznuune GayH u Grop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOTHYECKHE: CXOACTBA W Pa3nyvs dMOPHOHOB Pa3HBIX BUJOB IMO3BOHOYHBIX.
CpaBHI/ITe.HBHO-aHaTOMI/I‘ICCKI/IeZ T'OMOJIOTUYHBIC, AaHAJIOTHYHBIC, py,Z[I/IMeHTapHBIC OpFaHBI,
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aTaBU3MBbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX ITyTeH y BCEX OpraHu3MOB.

OpomtonmonHas teopust Y. JlapBuna. Ilpeanocbulku BO3HUKHOBEHMS JIapBUHU3MA.
JBuxkyiiye Ccuwibl HBOMIONMM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN O0TOOD).

Cunrerndeckas teopust 3Bosmonuu (CTO) n e€ ocHOBHBIE NOJIOKEHUS.

MukposBontonus. [lonynanuus kak eIMHNLA BU1a U HBOJIFOLUU.

JBuoxkympe cuibl ((pakTophbl) 3BOJIONWU BHIOB B MpUpoje. MyTalMOHHBIN TMpolecc U
KOMOHMHATUBHAsT W3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U JApedd reHoB. M3onduusa u
MUTpanus.

EctectBeHHbIil 0TOOp — HampaBistonuii gaxtop 3Boitouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3yabTaT dBoonud. [IpuMeps npucnocoOnenuii
y Opranu3MoB. ApoMOp(h 036l U UIN0-aTATI TAIHH.

Bun u Bunoo6pazoBanue. Kputepun Buma. OcHoBHble (DOpMBI BUA000Pa30BaHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MakposBomorus. PopMbl SBONIONUH: (PUIIETUYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napajuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HeCNeUalIu3uPOBAHHBIX MIPEKOB. [Iporpeccupyromas
ClicuuaJIin3aliusi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkenb, @. Mromep, A. H. CeBepuos.

Tabmuubt u cxembl: «Pa3BuThe OpraHm4eckoro wmmpa Ha 3emiiey», «3apOoabIiu
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EctectBennbiii  otb0op», «MHOrooOpasue copToB pacTeHuit», «MHorood6pasue Mmopos
YKUBOTHBIXY, «[Tonynsumy, «MyTtannoHHas U3MEHUYUBOCTbBY, «ApomMopdo3bI»,
«Mmunoanantanun», «OO0mas aereHepanus», «JIBwkymue cuibsl sBomonun», «Kapra-cxema
mapuipyra mytemectBus Y. Jlapsuna», «bopsba 3a cymectBoBanue», «lIpucnocodbieHHOCTH
opranu3mMoBy, «I'eorpaduueckoe B1u1oo0OpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIO/I0B U
ceMsiH, KosuteKuust «IIpumepsl 3alUTHRIX MPUCTIOCOOIEHUH Yy KUBOTHBIX», MOJAENb «OCHOBHbBIE
HaIpaBJICHUs 3BOIIOLUNY, 00bEMHAs MoAeb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX).

buoreorpapuyeckas kapra Mupa, Kouiekuus «@PopMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», Mojenb anmumkanus «llepekpéct xpoMocom», BlIaXHbIE Mpenaparsl
«Pa3Butue Hacexkomoro», «Pa3Butme nArymku», Mukpomnpenapat «/pozoduna» (HOpMa,
MyTaluu (OPMBI KPBUTHEB U OKPACKH TEJa).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHas pabota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopnast pabGora Ne 2. «OmnmcaHue TPUCTOCOOJICHHOCTH OpraHm3Ma u €€
OTHOCHUTEIJIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE )KU3HU Ha 3emiie.

JloHayuHbIE TIPEICTABICHUS O 3apOXKAECHUHU XKU3HU. HaydHble rumore3bl BOSHUKHOBEHUS
KU3HM Ha 3emuie: aOWOreHe3 W TaHCIEePMHUs. XHUMHUYECKas JBOJIONHSA. AOMOTEHHBIM CHUHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKMX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronny. HavdanbHable 3Tanbl Ononorudeckoit sBostonuu. ['unoreza PHK-mupa.
®dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHUE MPOTOKIETKHU. [lepBble KIETKH U UX
sBoJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIaHU3MOB.
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PasButne xusHum Ha 3emsie 1o dpaMm M nepuogaMm. Karapxeil. Apxeiickas u
npoTepo3oiickas 3pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHHCKUHA, OpPITOBUKCKHUH,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa 1 €€ nepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa 1 €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBI.

XapakTepucTuKa KIMMara M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacTUTENFHOTO M JXKHUBOTHOTO MHpa. ApomMopdo3bl y pacTeHHil W XUMBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYII )KUBbIX OPraHU3MOB.

CucreMa OpraHMYecKOro Mupa Kak OTpa)keHue 3BOJOLUU. OCHOBHBIE CUCTEMATUUYECKUE
CPYIIIBI OPraHU3MOB.

OBonronusi yelnoBeKka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBlIeHUH O
MIPOUCXO0KICHUH YesloBeKa. MeTo1bl n3ydeHus: antponorenesa. CxoAcTBa U paznyus 4YeloBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBuwxymue cunbl  (pakTopsl) aHTpomorene3a. HacnencTBeHHass HW3MEHUYUMBOCTh U
ecTecTBeHHbIH 0TOOp. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJUN TpyZa, MbILUICHUE,
peub.

OcCHOBHBIE CTaJUU M BETBU HBOJIIOLMM YEJIOBEKA: aBCTPAIONUTEKH, YeIOBEK yMEJbli,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckud, YenoBexk pasyMmHblid. Haxonku
HCKOITaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBaHUS, 00JacTh paclpocTpaHeHHs, 00bEM TOJOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIE OOJBIINE pachl: €BpOINECOUIHAs (E€Bpa3uiicKas), HETrpo-
aBcTpajoujHas  (9KBaTOpUAIbHAsg), MOHTOJOWJHAS  (a3MaTcKo-aMepukaHckas). YepTsl
IPUCIIOCOOJIEHHOCTH INPEACTaBUTENEH YEIOBEYECKMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnuncTBOo uenoBeveckux pac. Kpuruka pacuzma.

JdemMoHcTpaumMu:

[Toptpetsr: @. Penu, JI. [Tactep, A. Y. Onapusn, C. Mumnep, I'. FOpu, Y. /lapsun.

Tabmuupl u cxembl: «Bo3uukHoBeHue COTHEYHON cHUCTEeMbI», «Pa3BUTHE OpraHMYecKoro
mupay», «PactutenbHas kinetka», <«KuBoTHas kieTka», «lIpokapuornueckas KieTKay,
«CoBpeMeHHasi CUCTeEMa OpraHu4yeckoro mMupay», «CpaBHEHHE aHATOMHYECKHMX YEpT CTPOCHHS
4eJI0BEKa U YeloBEKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MECTa MajJeOHTOJIOIMYECKHX HaXO0/0K
MPEKOB COBPEMEHHOIO 4YelnoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UelI0BeUeCKHre pach».

O6GopynoBanue: wmymnsixu  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIM M300pakeHHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIEphl, pyousa, ckpebdiia), reoXpoHOJIOTHYecKass Ta0iuila,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[TpakTudeckast padota Ne 1. «3ydeHrHe MCKOMAEMBIX OCTATKOB PACTCHHH M )KMBOTHBIX B
KOJUTEKLIUSX .

DKCKypcHsi «IBOJIIOIUS OPraHMYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIN WU
KpaeBeIUECKUI My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaAKIIAs cpeaa.

Okojyorusi Kak Hayka. 3ajadyd M pa3feibl dIKOJOrMH. MeToAbl SKOJIOTHYEeCKHX
MCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl ~ oOuTaHMS ~ OpPraHMW3MOB:  BOJHAas,  HAa3eMHO-BO3IylLIHas,  IOYBEHHas,
BHYTPHUOPraHU3MEHHas!.

Oxonorunueckue (akropsl. Kimaccudukamus skomorudecknx (GakTOpoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIOTeHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuotnueckue  (QaxkTophpl:  CBET, TeMIeparypa, BIaXHOCTb. doTomepuoansm.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aONOTHYECKHX (paKkTOpPOB. bruojornueckue puTMel.
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buotnueckne ¢akropbl. Buapl OMOTHYECKHMX  B3aWMOJACWUCTBUN:  KOHKYPCHIIHS,
XMIHUYECTBO, cMMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaueHHEe OUMOTHYECKHUX
B3aUMOJICHCTBUH AJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMysiiuu. OCHOBHBIE IOKA3aTelad IMOMYJISALUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JuHamuka
YUCJIEHHOCTHU NOMYJIALUU U €€ peryJsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

Tabmuupl n cxemsl: kapra «IIpupoausie 30Hb1 3emian», «Cpeabl OOUTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsamun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MOMYJSALUU
UHpY30pUn-TyQesbkn», «Iluiessie nemnm».

JlabopaTopHblie U NIpaKkTHYecKHe padoThI:

JlaGopatopHas pabora Ne 3. «Mopdonoruyeckrie 0COOEHHOCTU PACTEHUM U3 Pa3HBIX MECT
oOUTaHUY.

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktudeckas padora Ne 2. «[Toacu€T mIoTHOCTH MONYISIIANA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHO3a:  BHJOBaf,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 3kocucreMe U OHMOreolEHO3E.
OyHKIMOHAIbHbIE KOMIIOHEHTbl 3JKOCHUCTEMBI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUM B dKocucteme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTeNM HKOCUCTEMBI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMUAbL: MPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pazBuTue. CyKIeccus.

[TpuponHbie 3KOCHCTEMBL. OJKOCHCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTemsl. buonornyeckoe u
XO03s5ICTBEHHOE 3HaUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunmBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB u CTpyKTypa Onochepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHocdepbl Kak IiI00aJbHONW 3KOCHUCTEMBI.
Junamuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LMKIBI 3J€MEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Onoctepe 3eminn. AHTPOIIOTeHHbIE H3MeHeHHs B onocdepe. [1odansHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHUE IPUPOBI U YenoBeyecTBa. CoxpaHeHHne OMOpa3HOOO0pa3Hs Kak OCHOBA
ycroiunBocTu 6nochepsl. OCHOBA pallMOHATIBHOTO YNpaBJICHUs MPUPOIHBIMU pecypcaMu U HX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmune!r u cxemsl: «[lumessie nenu», «bHOIEHO3: cOoCcTaB U CTPYKTypa», «lIpupoaHsie
coobmiectBa», «llemn mnuraHus», «OKoJOrHMuUeckas mnupamuaa», «buocdepa u YemoBex»,
«JKocucTeMa IIMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOro Jecay», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxxHelmme MCTOYHMKHU 3arps3HEHUS BO3JlyXa M TPYHTOBBIX BOm», «IlouBa — BakHeWas
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBsii d3QpexT», «DaKTopbl
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouochepsi», «Pacpoctpanenue
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XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoga B OGuocheper,
«KpyroBopot azota B mpupoe».

O6opynoBaHue: MO/I€b-aNIIINKALUs «Tunuynsle OMOIICHO3BI», repbapmii
«PactutenpHble  cooOmiecTBay, Koiutekuun — «buonenos», «BpemuTenu — BaKHEWUIINX
CENIbCKOXO3SMCTBEHHBIX  KYJIBTYp», TepOapuM © KOJUIGKIIMM PpACTeHHUH U  KHUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM SKOJIOTHYECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, H300pakeHusI OXPaHIEMBIX BHIOB PACTEHUI U KUBOTHBIX.

BocnurarensHblil moTeHIMAN paboueii mporpaMMbl OCYIIECTBIISIETCS Yepes:
- TOOYXJeHHEe O0YyJarIIuXcs COONIOAATh Ha 3aHATUSAX OOIICTIPHHATHIC HOPMBI TOBEICHUS,
npaBwiia OOIIEHUS CO CTapmuMu (MEeAarorndecKuMu  pabOTHUKAMH) W CBEPCTHHKAMU
(oOyuarommuMucs ), MPUHIUIB y4eOHOW TUCIUIUIMHBI M1 CAMOOPTaHHU3aINH;
- MPUBJICYCHNE BHUMAaHUs OOYYAIOIIMUXCS K LIEHHOCTHOMY acIeKTy M3ydaeMou WH(popManuu
4yepe3: JACMOHCTPAIMI0 O0YYaloUIMMCS MPUMEPOB OTBETCTBEHHOI'O, TPAXKJAHCKOTO MOBEICHHS,
MIPOSIBIICHUST YETIOBEKOIIIOOUS U JTOOPOCEPCUHOCTH, OOpalleHne BHUMAaHUS Ha SIPKUX JesATelIeH
KYJbTYphl M HAyKH, CBSI3aHHBIX C HM3Y4YaeMbIMH B JAHHBII MOMEHT TEMaMH, Ha TOT BKIIAJ,
KOTOPBI OHU BHECJIM B Pa3BUTHE HAIICH CTPAHBI M MHPA, HA JOCTOWHBIE TOIPAKAHUS PUMEPHI
UX JKM3HH, HA MOTHBBI MX IOCTYIKOB, OpPTaHU3AIMI0 MX pabOThl C TMOJy4aeMOW Ha YpOKe
COIMANILHO 3HAYMMOW WH(MOpManHMeld — WHUIMUPOBAHHWE €€ OOCYKIICHUsS, BBICKA3bIBAHUS
00y4aroIKUMHUCS CBOETO MHEHHSI 10 €€ TIOBOJTY, BEIPAOOTKH CBOETO K HEH OTHOIICHUS;
- WCTOJb30BAaHUE BOCIHUTATEIBHBIX BO3MOXKHOCTEH CONEpKaHUs pabodeidl mporpaMMbl IS
dopMHpOBaHUs y OOYYarOIIUXCS POCCHUCKHUX TPATUIMOHHBIX JTYXOBHO-HPABCTBEHHBIX U
COIIMOKYJIFTYPHBIX IEHHOCTEH dYepe3 IMOJ00pP COOTBETCTBYIOMIMX YIPAKHEHHM, MPOOIIEMHBIX
CUTYyalHid 17151 0OCYKIIEHHS B KJIAcCe;
- HHHUIAAPOBAHHWE OOCYXICHUH, BBICKA3bIBAHUN CBOETO MHEHHS, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIICHUS K U3y4aeMbIM COOBITUSM, JIUIIAM;
- BKJIFOYCHHE B 3aHSITHE WTPOBBIX MPOIEAYP, KOTOPHIC IMOMOTAIOT IOMJIEPKATh MOTHBAIHIO
00ydaromuxcs K MOMy4YeHUIO 3HAHUH, HAJTaXKUBAHUIO TTO3UTHUBHBIX MEKJIMYHOCTHBIX OTHOIICHUI
B KJ1acce, MOMOTAI0T YCTAaHOBJIICHHUIO TOOPOKEIATEIbHON aTMOC(Ephl BO BpeMsl 3aHSTHS;
- IPUMEHEHHE MHTEPAKTUBHBIX (OpM pabOThl, CTUMYIHPYIOMIMX MO3HABATEIbLHYI0 MOTHBAIUIO
00yJaromuxcs;
- MpUMEHEHHe TPYNIOoBOK paboThl Wi pabOThl B Mapax, KOTOPbIE CIOCOOCTBYIOT Pa3BUTHIO
HABBIKOB KOMaHTHOW paObOThI M B3aUMOJICHCTBHIO C JPYTUMH 00YJarOIIUMUCS;
- BBIOOp M KCIOJIb30BAHHE METOAOB, METOAMK, OKa3bIBAIOIINX BOCIUTATEILHOE BO3CHCTBHIE HA
JUYHOCTH B COOTBETCTBHHU C BOCITUTATEIIBHBIM HJI€AJIOM, IICJTBIO U 33]1a9aMH BOCITUTAHWS;
- UHUILIMMPOBAHUE U TOJCPKKA UCCIIEOBATENHFCKON U MPOEKTHOW NEATENbHOCTH IIKOJIbHUKOB
B (opMe BKIIIOUEHHUS B 3aHATHC Pa3IMYHBIX HCCIICIOBATCIIbCKUX —3aJaHHM, 3aJaHUN IS
BBITIOJTHEHHUSI TPOEKTa, YTO JaeT BO3MOXKHOCTh OOYYarOIIUMCS TIPUOOPECTH HAaBBIKU
CaMOCTOSITEIILHOTO PEIICHHS TEOPETUICCKON WIIM TIPAKTHYECKON MPOOJIEMbI, TCHEPUPOBAHUS U
opopMIIeHUS COOCTBEHHBIX THIIOTE3, YBOKUTEIHHOTO OTHOIIEGHUS K YYXHM UACSM,
Oo(OpPMIICHHBIM B paboTax IPYTHX HCCIIe0BaTelici, HABBIK IMyOJMYHOTO BBICTYILICHUS TIEPEeT
ayIuTOpHUEl, apryMEeHTHPOBAHUS M OTCTAMBAHUS CBOSH TOUKU 3PEHUS;
- YCTaHOBJICHUE YBAXHUTEIbHBIX, JOBEPUTEIHHBIX, HE(POPMATLHBIX OTHOIIICHUN MEXTY
YUUTENEeM U YYeHUKAMHU, CO3/IaHHe Ha YPOKAaX IMOLMOHAIEHO-KOM(POPTHON CPEIbI
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IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHMSA NMPOT'PAMMBI 110 BUOJIOT'NHU
HA BA30BOM YPOBHE CPEJJHEI'O OBILIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOTpaMM CpeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B crpykType NMUHOCTHBIX pE3yJbTaTOB OCBOEHHMs IpenmMera «buonorus BbLIEIEHBI
CIIEyIOIIMNE  COCTaBIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCHUHCKOM  Tpa)kIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPEAEIEHUIO,
HaJIMYUE MOTHBAIMM K OOYy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPAa3BUTUE BHYTPEHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYYalOUIMXCS PYKOBOJACTBOBATHCSA B
CBOEM  JEATENIbHOCTH  ILI€HHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, IPUCYLIUMH  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYKWe SKOJOTMUYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTHU
CTaBUTh LI€JIU U CTPOUTD )KU3HEHHBIE TUIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHUs Ipeamera «buosiorus» AOCTUraroTCs B €IMHCTBE
yueOHOW M BOCIMTATEIbHON JAEATEIbHOCTU B COOTBETCTBUM C TPAJUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMM, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAECHUS M CIIOCOOCTBYIOT IIpoIeccaM CaMOIIO3HAHUS,
CaMOBOCIIMTAaHUSA M CaMOPa3BUTHs, Pa3BUTHS BHYTPEHHEH IMO3MIMHU JUYHOCTH, MMATPUOTU3MA,
YBa)XEHUSI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TPyJa U CTAapLIEMY IOKOJEHHUIO, B3aUMHOI'O
YBaOXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJULUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKarollen cpee.

JIMYHOCTHBIE pe3yNabTaThl OCBOEHUS Yy4eOHOTo npenMeTa «buonaorus» TOMKHbBI OTpaXkaTh
TOTOBHOCTh M CHOCOOHOCTH OOYUarOIIUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUid, TO3UTHUBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOro  oOIiecTsa,
paclIupeHHe KU3HEHHOTO OIbITa U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALNUN OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU  O0ydYaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00I1eCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBa)k€HHWE 3aKOHa U
MPaBONOPSAJIKA;

TOTOBHOCTb K COBMECTHOIH TBOPUYECKOH NIE€ATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHME YUUThIBaTh B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBHS JIOJIEH ¢ Pa3HBIMU yOEXKICHUSIMHU, KYIbTYPHBIMHA IEHHOCTSMH U COLMATHHBIM
MOJIOXKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIIOJHEHHUS Y4EOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJla4, YBAXXUTEIBHOIO OTHOLIECHUS K MHEHHIO
OTIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM N1€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON UICHTUIHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoOAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PoamHON, ropaocTtu 3a CBOM Kpai, CBOKO
Ponuny, cBOH S3BIK M KYJIBTYDPY, IPOIIJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;
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[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACIEAWI0 W TaMSATHUKAM TMPUPOJIBI,
nocTkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAHOBIICEHHE U Pa3BUTHE
OHMOJI0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYaIlMI0 U MPUHUMATh OCO3HAHHBIE PEILICHHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSM, CO3JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOMN KU3HH B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3cTeTMYECKOT0 BOCTIMTAHUSL:

ACTETHYECKOE OTHOIICHHE K MUPY, BKIIOYAs CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILIICHHUI;

MOHMMAaHKE YMOLIMOHAIIBHOTO BO3ACHCTBUS KUBOU NMPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHUJIAX HMCKYCCTBA, CTPEMJICHUE MPOSBISATH
KauyecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLMOHAIBLHOTO 0JIArONoJIy4usi:

MOHMMaHHE U peau3aiys 3J10poBoro U 0e3omacHoro odpasa *Ku3HH (30pOBOE MUTAHHUE,
COONIOZICHHE TUTUEHHUYECKUX MPaBUJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHA M OTIbIXA,
perynsipHasi (u3uYecKas aKTHBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHUMAaHWE IIEHHOCTH TIpaBWJ WHAMBUIYAJIBHOTO M KOJUJIEKTUBHOTO 0O€30TMacHOTO
MOBEJEHUS B CUTYaIUsX, YTPOKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HAHUE TOCJEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHS AIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTB K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHLHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHO
NeSTeTbHOCTb;

UMHTEpEC K pa3nuyHbiM chepam mpodeccHOoHANBLHON AESITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HaAHHBIN BEIOODP OymyIeit mpodeccuu 1 peaaTnu30BbhIBaTh COOCTBEHHBIE )KH3HECHHBIE TUTAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKECHUH BCel
KH3HU;

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

9KOJIOTHYECKH 11e1ec000pa3HOe OTHOIIEHHE K MPUPOJIe KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIICHHE YPOBHS SKOJOTUYECKOW KYJIBTYPHI: NMPUOOPETEHHE OTBITa TUTAHHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN JIsl OKPYKAIOLIEH Cpeibl;

OCO3HaHUe I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTH UCMOIB30BaTh MpUOOpETaeMble IPU U3YYCHUH OUMOJIOTUW 3HAHUS U YMEHUs
MpU peIIeHWH TPOoOJIeM, CBSI3aHHBIX C PaAllMOHAIBHBIM IMPUPOIONOJIb30BaHUEM (COOIIOIEHNE
MpaBWJI TIOBEJEHUSI B MPHUPOJE, HAMPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B HKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);
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AKTUBHOE HEINPUITHE NCUCTBUM, NMPUHOCAIIUX BPEH OKPYXKAIOUIEH NPUPOJHOM Cperne,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTMYECKOM KYJBTYphI, OIBITa
JIEATEIIbHOCTH  JKOJIOTMYECKOM HAIpPAaBICHHOCTH, YMEHHs PYKOBOJCTBOBATHCS HMH B
[IO3HABATEJIbHOM, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON JEeATEIbHOCTH dKOJIOTHUECKONW HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOM IPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SA3BIKOBOM M UNTATEIIBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOIEHCTBUS
MEXy JIFOJIbMU U [IO3HAHUS MUDA;

NOHUMaHue cneuu(uky OHONOrMHM Kak HayKH, OCO3HaHMs €€ poyid B (OPMHPOBAHUU
palMoOHAIFHOTO HAYYHOTO MBIIIICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOLIeM
MHUpe KaKk O €IUHCTBE IPUPOAbI, YelOBeKa U oOIecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEW U peIIeHUH MTPOOJIEM COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIM3ALMU: 0OeCreueHus
HOBOT'O YpOBHSI Pa3BUTHS MEIULMHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelaTh pecypcHble IpoOIeMbl pa3BUTHs YEJIOBEUECTBA, IIOUCKA MyTeH BbIXO/a U3 TI00aIbHBIX
HKOJIOTMYECKUX NIPOo0OJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B IMOJIyUEHUU OMOJOTMYECKUX 3HAHUM B LEJIAX MOBBILICHUS OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAy4HOH TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (yHKIHOHAJIbHON
IPaMOTHOCTH 00y4Jarouuxcs, GopMuUpyeMoi Ipu U3y4eHUH OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BATh IIOJydyaeMble 3HaHUS IS aHauu3a W OOBSCHEHUS SIBICHUMN
OKpPY’KaIOIIero MHpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIs pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOECKTHYIO U
HCCIIEI0BATEIBCKYIO ACSITEIbHOCTh HHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHUI0O U CaMOOOpPa30BaHMIO, K
aKTUBHOMY TIIOJIYYE€HUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

METAINPEAMETHBIE PE3YJIbTATHBI

MeranpeamMeTHble pe3yNbTaThl OCBOCHHUs y4deOHOro mpeamera «bHOJOTHS» BKIIOYAIOT:
3HaYyuMble i1 (OPMHUPOBAHHUS MHPOBO33PEHHUS OOYYalOIIMXCA  MEXIUCUUIUIMHAPHBIE
(MeXMmpeIMeTHBIE) OOIeHAYYHbIE TIOHATHS, OTPAXKAOIINE IIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METO/I0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUS,
SIBIIEHUE, TIPOIECC, CHCTeMa, HAy4YHbIMH (aKT, MPUHIUIN, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, HCCIeOBaHUEe, HAOIIOJeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYIrHX), YHUBEpCajIbHBIE
yueOHbIe JeicTBUS (MO3HABaTeIbHbIC, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), 00ECIICUNBAIOIINE
dbopmupoBanre (YHKIIMOHATHLHON TPAMOTHOCTH U COIMAIBHOW KOMIIETEHIIMH OO0YyYaroIInuXCs,
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCHUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMAJIbHOM IIPAKTHKE.
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MeranpeamMeTHble Pe3yNbTaThl OCBOSHUSI MPOTPAMMEBI CPEIHEro oO0IIero oO0pa3oBaHM
JIOJDKHBI OTPaXKaTh:

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4€OHBIMHU NMO3HABATEIbHBIMHY 1€l CTBUSIMU:

1) 6a30Bble JJOrMYecKue AeCcTBHS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aAKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHHHM 3HAHWUN MPUEMBI JIOTUYECKOTO MBIIIICHUS (aHAIH3a,
CHHTE3a, CpaBHEHMS, KiacCHU(pUKaAIMU, OOOOIICHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIICATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIIUBATE CBSI3H C APYTUMHU TOHITHSIMH);

ONpEeNeNATh UENN JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH HX JIOCTHUKCHUS,
COOTHOCHUTH PE3yIbTaThl ACATEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCTIOJIb30BaTh OWOJIOTHUECKUE TOHSTUS JJIsi OOBsSCHEHHS (AKTOB W SIBICHUH KHBON
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B pACCMATPUBAEMBIX SBICHUSIX, (POPMYIUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,;

MPUMEHSTh CXEMHO-MOJICIBHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE IMPOTUBOPEYMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIM3a UMCIOIIUXCS MaTEPUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh W BBIIOJHATh PAabOTy B YCJIOBUSAX PEaTbHOrO, BHPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIeN0BATENbCKUE € CTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEIOBATETBCKON U MPOEKTHOW AESITeTbHOCTH, HaBBIKAMU
paspenieHus mpodIieM, CITOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB
pelIeHUs MPAKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3IMYHbIC BHJBI JCSITEILHOCTH [0 TOJIYYCHHUIO HOBOTO 3HAHUSA, €0
MHTEPIIPETAIMU, TTPEOOPa30BaHUI0 M MPUMEHEHHIO B YUEOHBIX CHUTYalMsX, B TOM YHCIE MpPU
CO3IaHUH YUCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 337aud B 0Opa30BATEIBHON NEATEIBHOCTUH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITh TMIPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyalIM3UpPOBaTh 3ajady, BBIABUTATh
TUTIOTe3y €€ pelleHHs, HaXOJUTh apTyMEHTHhI JUIS JI0Ka3aTelbCTBA CBOMX YTBEPXKJICHHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYCHHBIE B XOJE PpEHmICHUS 3a7add  pPe3yabTaThl, KPUTHUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OICHKY HOBBIM CUTYAIUsIM, OIICHUBAThH IPUOOPETEHHBIHN OITBIT;,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEHOca CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHATBHYIO CPENY;

yMETh TEpPEHOCUTh 3HAHWS B  T[O3HABATENbHYI0O U  MPaKTUYECKyl0  oOyactu
KHU3HECITCILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJCH, IpEIJiaraTh OPWUTHHAIBHBIC TOJIXOABI W PEIICHHS, CTaBHTH
pOOJIEMBI U 3aJ1a4H, JOMTYCKAIONINE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

[okyMeHT co3aaH B anekTpoHHow chopme. Ne PI Buonorusi COO ot 28.08.2023. UcnonHutens: Komaposa U.IM. B SINNEKTPOHHbIA
CtpaHuua 14 u3 22. CTpanuua cosgara: 02.10.2023 17:51 =¥ TATAPCTAH



OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOUYHUKAX HH(pOpMaIyu (TEKCTe ydeOHOro mocolwus,
HAY4YHO-TIOMYJISIPHON JIUTEpaType, OMOJOrMUECKUX CIOBapsX U CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3WPOBaTh HH(POPMALMIO PA3IMYHBIX BUAOB U (hopm
IPEJCTaBIECHUs, KpPUTUUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh M HEIPOTUBOPEYUBOCTb;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI IMPH IOHCKE U O0TOOpe
6uosnornyeckoi MHGopMaIK, HEOOXOIUMOM /17151 BHIIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BAaHUA HH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O HCIOJIb30BAHUS PA3JIUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpPMY TIPEACTABICHUS OHMOJIOTHYECKOM
nHpopmanuu (cxemsl, TpaduKu, JUarpaMMBbl, TaOJIUIIBI, PUCYHKH H JIPYTOE);

UCTOJIb30BaTh HAYYHBIN S3bIK B KauecTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYECKOMH
uHpopMaLuell: IPUMEHITh XUMHUUYECKHe, (PU3UYECKHe U MaTeMaTH4YeCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOIB30BaTh W TNPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATJISAHOCTH;

BJAJCTh HABBIKAMU PACIO3HABAHUS H 3alMTHl WHpOpMaNMU, HHOOPMAIIHOHHOK
0€3011aCHOCTH JTMYHOCTH.

OgiaieHHe YHUBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

1) oOmienue:

OCYILECTBIISITh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTHBHO Yy4acTBOBATh B JHAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoOll TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CYXKIECHHSI OTHOCUTEJIbHO BBINOJHEHMSI Mpe/ylaraeMoi 3aJaud, Y4YWUThIBaTb WHTEPEChl U
COIJIACOBAHHOCTh MO3ULUH IPYTUX YYaCTHUKOB JJMAJIOra WM JUCKYCCHH);

pacno3HaBaThb HeBepOaJIbHbIE CpEeACTBA OOLIEHUS, MOHMMAaThb 3HAUYEHHWE COLIMAJIBbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAlUi, yMETh CMAryaTh KOH(MIUKTH U
BECTH IEPErOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHHS M B3aUMOJICHCTBHSA, NMOHUMATh HaMEpPEHUs
JIPYTUX JIOAEH, MPOSBIATh YBOXKUTEIbHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHHUS;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMecTHasl 1eATEJIbHOCTh:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIMBHUYyadbHOH pabOTHI MpU
pelieHny OMOoJ0THYecKOr pobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH peLIeHUH y4eOHOM 3aauu;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOM JESTEeIbHOCTH, OPIraHW30BBIBaTH M KOOPJIAWHUPOBATH
JNEUCTBUS MO €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUMH, paclpedciiATh poJid € Y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXJOI0 YYaCTHHKA KOMaH/bI B OOLIUIl pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBBIE IIPOEKTHI, OLIEHWBATh WAEHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B PA3IMUHBIX CHUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OsiaieHHe YHHBEPCAJIbLHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

1) camoopranusanms:

UCTOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHHA NpoOJIeM M HUX pEUIeHHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;
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BBIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIeBbIE M CMBICIOBbIE YCTAaHOBKH B CBOMX
JNEUCTBUAX M IMOCTYNKAaxX IO OTHOIIEHHIO K *MBOH IPUPOJAE, CBOEMY 3/10POBBI0 U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH HPOOJIEMBI,
CTaBUTh W (OPMYJIHMPOBAaTH COOCTBEHHBIC 33Ja4l B 0O0pa30BATENbHON JEATEIILHOCTH H
KHU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PELICHUs MPOOIEeMbl C YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

pacuIMpATh paMKH Y4eOHOI0 IIpeMETa Ha OCHOBE JIMUHBIX NPEANIOYTCHUH;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCcOOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTAX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JIEATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIaJICTh HaBbIKAMU I1O3HABATEJIbHON peduieKCHU KaK OCO3HAaHUS COBEpIIAEMBbIX NeHCTBUI
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, UCIOJIB30BATh MPUEMBI pedIeKCHH
JUIsl OLIEHKU CUTYyalllu, BBIOOpA BEPHOT'O peIleHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 110 UX CHIDKCHHIO;

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

3) npuHATHE ce0s M APYTUX:

IpUHUMATh ce0s, TOHUMAs CBOM HEJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTUBBI U @pTYMEHTHI JPYTUX [P aHAJIN3E PE3YJIbTATOB ACATEIBHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYTroro YeIOBeKa.

NPEAMETHBIE PE3YJIbTATbBI

[TpenmerHble pe3ynbTaThl ocBoeHUs nporpaMMbl COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAOT CIeIU(uUecKue sl yaeOHoro npenmera «buonorusy HaydHbIe 3HAHHS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
NeSITETHHOCTH TI0 TTOJTYYSeHHIO HOBOTO 3HAHUS W NMPHUMEHEHHWIO 3HAHUH B PAa3JIMYHBIX YUIEOHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosyoruei. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl IPEICTABICHBI IO ToJaM 00yUeHHS.

[IpenmerHble pe3yabTaThl OCBOEGHUs ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHHM O MECTe M POJU OMOJOTMHM B CHCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHWH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oononornu, PyHKIIMOHAIEHOM TPAMOTHOCTH YeIIOBEeKa IS PEeIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUN: )KU3Hb, KIETKA,
opranu3M, Mera0osm3M (0OMEH BENIECTB M NPEBpAIlCHHEe JHEPTHH), TOMEOCTa3
(camoperynsnusi), ypOBHEBas  OpraHU3alMs JKUBBIX  CHUCTEM, CaMOBOCIPOHM3BEACHUE
(pempoIyKIHst), HACIECTBEHHOCTh, H3MEHUYMBOCTh, POCT U Pa3BUTHE;

yMEHHuE u3jaraTb OWOJOTHMYECKHE TEeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEeHTpajbHas JorMa MOJeKyJspHoi Ouonorun), 3akoHbsl (I. Mennens, T. Moprana, H. WU.
Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOXKJICHUS KyIbTypHBIX pacteHuit H. U.
BaBuiioBa), onpenensTh TpaHHUIIBI UX TPAMEHUMOCTH K JKUBBIM CHCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3alus M TPOBEACHHE OHOJIOrHYECKOTO
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DKCIEPUMEHTA, BBIIBM)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHWE TOJYyYEHHBIX PpEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBObl HA OCHOBAHUH IIOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIEIATh CYLUIECTBEHHbBIE NPU3HAKHA BUPYCOB, KJIETOK IMPOKAPHUOT M HYKApHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIECCOB: 0OMEHa BEIIECTB U
IpeBpalleHus] PHEPruu B KIETKe, (OTOCHHTE3a, MIIACTHYECKOIO0 M IHEPreTHYECKOro OOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHAUBUAYAIBHOIO Pa3BUTUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBIICHUH, 17151 IPUHATUS MPAKTUUYECKUX PELICHUI B MOBCEIHEBHOM KU3HHU C LENbI0 OOeCTieueHus
0€30MaCHOCTH CBOEr0 3JI0pPOBbS U 37J0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOEHUS HOpPM
rPaMOTHOTO TMOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHUMaHWE HEOoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OHMOJIOTMH M OMOTEXHOJIOTHH JUIsl palMoOHAIBLHOTO
MPUPOJOTNOIB30BAHMS;

YMEHME pellaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpEIlMBaHUE, CIETNIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIUBAHUS
JUISL TIpe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATh JTA0OPATOpHbIE U MPAKTHYECKHE padOThI, COOMIOIATh IpaBHUiIa MPH
pabote ¢ y4eOHBIM U 1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHYECKH OILIEHWBATh M HHTEPIPETHPOBATh HH(OpPMALHIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpMaNKK, HAy4YHO-TIONYJSPHBIE MaTEPHUalbl), ITHUECKUE ACTIEKTHl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIEHHs, 00001as
Ouonornyeckyro WHGPOPMAIMIO H3 HECKOJIBKMX HCTOYHHKOB, TPAaMOTHO HCIHOJb30BATh
HNOHATUIHBIN anmapaT OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAayYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, QyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBATH CO/IEPKAHUE OMOJIOTUYECKUX TEPMUHOB U MOHITHUM: BUJI, OMYJISAIHS,
reHO(OH[, HBOJIOLMS, JABIKYLIUME CHIbl ((aKTOpbl) SBOJIIOLUH, MPHUCIIOCOOIECHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, SKOJOrHYecKHe (HAKTOPbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEJYLIEHTHI, LIENH MUTaH!s, SKOJIoruyeckas nupaMua, ouoreoueHos, ouocgepa;

yMEHME Hu3araTb Owuosoruueckue teopuu (dBosrounoHHass Tteopus Y. JlapBuna,
CUHTETHYECKasl TEOPUs SBOJIIOLIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apozsimeBoro cxoacraa K. M.
bapa, yepenoBaHus rnaBHbIX HampaBieHud u nyted sBomonnu A. H. CeBepuosa, ydeHus o
6uocdepe B. . Bepnasickoro), onpenensiTe rpaHUIbl UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJAEHHWE M OMHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIIBI)KEHUE THIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAYy HCCIeNyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX PE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUi U 3aKOHOB, YMEHHE JIeJIaTh BBIBO/IbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIIENATH CYIIECTBEHHBIE MPU3HAKH CTPOCHUSI OMOJOTHUECKUX 00BEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYLEHTOB, KOHCYMEHTOB, pPEAYLEHTOB, OHOTeOIleHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BHUJ1000pa30BaHusl, MPHUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PaKTOPOB Ha
OpraHM3MBl, IEPEHOCA BEIIECTB M MTOTOKA PHEPIUMU B DKOCUCTEMAX, aHTPOIOI€HHBIX U3MEHEHUN
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B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYIOBOpPOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

yYMEHUE TPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBIICHUH, 1151 IPUHATUS MPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C LENbIO O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0POBbSl OKPYKAIOIIUX JIIOJIEH, COONIONEHUS HOPM
rPaMOTHOTO TMOBEACHUSI B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHWEe HeOoOXOIUMOCTU
UCTIOJIb30BaHUS JOCTHIKEHUH COBPEMEHHOM ouonoruu Uit panroHaIBLHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh 3JIEMEHTapHbIe OMOJOTMYECKHE 3a/laud, COCTABIISATH CXEMBI IepeHoca
BEIIECTB U SHEPTUH B 3KOcUCTeMaxX (I[eMH MUTaHUs);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE padOThI, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM U JJA0OPaTOPHBIM 000PYI0BAHHEM;

yYMEHUE KPUTHYECKH OLIEHUBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOi WH(pOpPMANWK, HAYYHO-TIOMYJSIPHbIE MaTepuallbl), pPacCMaTpPUBAaTh TJI0OAIBHBIC
9KOJIOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
TIO3HIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
Ouosornyeckyro HMHGPOPMANHMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnsie IIpakruuyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bu6nmoreka [IOK
b 2 0 0.5
HONOTITL ICalt Hayka https://m.edsoo.ru/7f41¢292
bubmuoreka [{OK
JKuBbie cucTeMbl U UX OpraHU3aLUs 1 0 0 hitps//m.cdsoo.ru/7f41c292
XUMHUYECKUN COCTaB M CTPOCHUE KIICTKH 8 0 1 bubmmorexa [IOK
P https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
XK
HBHEACATEILHOCTD KICTIH 6 0 0 https://m.edsoo.ru/7f41¢292
PazmHOXeHME 1 MHIUBUIYAIBHOE PA3BUTHE 5 0 1 bubmuorexka [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
HacnenctBeHHOCTh M1 KBMEHYMBOCTD g 0 15 bubnuoreka [{OK
OpraHU3MOB ’ https://m.edsoo.ru/7f41¢292
Cenexuus opranu3mMoB. OCHOBBI 3 0 0 bubmmnoreka HOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
bubmmoreka IIOK
P 1 0 0
C3CPBHOC BPEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
MpPOrpaMmMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1 1
IBOTMOUKOHKAs GHOTOTHS ? 0 https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHHE U pPa3BUTHE KU3HU Ha 9 0 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 5 0 1
OPraHH3MBL 1 OKpYKaIOWas cpeia https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo0 9 0 0
000I1IeCTBA U 3KOJOTHYECKHUE CUCTEMBI hitps://m.cdsoo.ru/Tf41ccT4
bubmuoreka [IOK
5 P 2 0 0
C3EPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5
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