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HOACHUTEJBHASA 3AIINCKA

VYyeoOnsiii penmer «buonorus» B cpeHeM oOieM o0pa30BaHUM 3aHUMAET
BakHOe MecTto. OH obOecneunBaeT  (GopMHpOBaHHME y  OOydYaroIIMXcs
MPEACTABICHU O HAYYHOM KapTHHE MHpa; paciiupseT U o0o00IlaeT 3HaHUS O
KUBOW TpUpPOJE, €€ OTINYUTEIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3aluu U
ABOJIOLMM; CO3JAET YCIOBHUS JJISL: HNO3HAHUS 3aKOHOB JKMBOM NIPUPOJBI,
Gdopmuposanus  HYHKIUOHATIBHOM TPAMOTHOCTH, HABbIKOG 3JOPOBOTO U
O0e3omacHoro oOpa3a JKW3HU, JKOJIOTHYECKOTO MBIIUICHHUS, I[EHHOCTHOTO
OTHOIILICHHUS K )KUBOU MPUPOJE U YETIOBEKY .

bonwpmoe 3HaueHue yueOHBIH mpeameT «buonorus» wMeeT Takxke It
pEeIIeHUs] BOCMUTATEIBHBIX ¥  Pa3BUBAIOIMIMX 3a7ad  CpPEIHEro  oOImero
00pa30BaHMsl, COIMATU3ALNN 00yJaIOITUXCA.

Wzydyenne Owuonornn oOecnedynBaeT YCiaoBHS s (OPMUPOBAHUS
WHTEJUICKTYallbHbIX, KOMMYHHUKAIMOHHBIX W HWH()OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYIBTYpbI, CIIOCOOCTBYET WHTErpallud OMOJIOTUYECKHX 3HAHWUMA C
MPEICTABICHUSIMU U3 IPYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMUHU
u reorpaduu. Ha3BaHHbBIE MOJOXKEHUA O MpEJHA3HAYEHUU Y4yeOHOro mpeaMmera
«buonorus» COCTaBUIM OCHOBY [JIsl OMpENEieHUs TOJIXO0JI0B K OTOOpy u
CTPYKTYPHUPOBAHUIO €TO COJIEPIKAHUS, IPEJICTABICHHOTO B JAHHOW MPOTPAMME .

Ot60p conepkanusi yueOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULUN KYJIbTYpPO-COOOpPA3HOrO0 IMOAXOAA, B COOTBETCTBHM C
KOTOpPBIM OO0y4aronumecs JOJDKHbI OCBOMTH 3HAHUST M YMEHHMS, 3HAYUMBbIC IS
dbopmupoBaHusi 00IIEH KyJIbTYpbl, OINPEACTAIONINE aCKBAaTHOE TOBEJCHUE
yeJoBeKa B OKPY’Karoled MPUPOIHON cpeie, BOCTPeOOBaHHBIE B MOBCEIHEBHOM
JKU3HU U TPAKTUYECKOU nesTeabHOCTH. Oco00oe MECTO B ITOW CUCTEME 3HAHUM
3aHUMAIOT AJIEMEHTHI COJIEp KaHusl, KOTOPhIE CITy>KaT OCHOBOM 71t (pOpMUPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOM €CTECTBCHHO-HAyYHOM KapTHHE MuUpa U
[IEHHOCTHBIX ~ OPUEHTAIMSIX  JIMYHOCTHU,  CIOCOOCTBYIOIIMX  TyMaHHW3allUU
OMOJIOTUYECKOTO 00pa30BaHMUSI.

CTpykTypupOBaHUE coOJepkKaHUs ydyeOHOTO MaTephajlia B MPOrpaMme
OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAYCHHS 3HAHWM OO0 OTIMYUTEIHHBIX
OCOOEHHOCTSIX >KMBOW TPHUPOABI, O €€ YPOBHEBOW OpPraHM3aIlMu U IBOJIOIUHU . B
COOTBETCTBHH C I3TUM B CTPYKType yueOHOro mpeamera «buosiorus» BbIIEICHbBI
CIelyIoLIMe CcoepxKaTenbHble TMHUU: «buonorusa kak Hayka. MeToJbl HAy4YHOTO
no3Hanus», «Kierka kak Owuonornueckas cucrema», «OpraHusMm Kak
ouonornyeckas cuctemay, «CuctemMa U MHOrooOpaszue OpPraHUYecKOro MUpay,
«IBOJIFOLIMS AKUBOU IPUPOABDY, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

Lens uzydyenus: yueOHoro mpenmera «buonorus» Ha 06a30BOM YpPOBHE -
OBJaJicHUE  OOyYarOUIMMHCS  3HAHUSIMH O  CTPYKTYpHO-(YHKIIMOHAIBHOM
OpraHW3allud >KUBBIX CHUCTEM PA3HOTO paHra W MpuoOpeTeHUE yMEHUM
WCIIOJIB30BaTh ATH 3HAHUS JIJIi TPAMOTHBIX JEHCTBUN B OTHOIICHHH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOJIEM.

Joctikenue 1enu u3ydeHust yuebnoro npeamera «buonorus» Ha 6a3oBoM
ypOBHE 00ECIIEUNBAETCS PELICHUEM CIEAYIOLIUX 3a0ay.

- OCBOCHHE OOYYaOIIMMUCS CHUCTEMBbI 3HAHUI O OMOJOTUYECKUX TEOPHSX,



YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, IpaBuiIax, CIyKalluX OCHOBOU
Uist GOpMUPOBaAHUS MPEICTABICHUN O €CTECTBEHHO-HAYyYHOH KapTHHE MHpaA; O
METO/IaX HAYyYHOIO MO3HAHUA, CTPOCHUH, MHOTOOOPAa3Uu U OCOOCHHOCTAX KUBBIX
CHUCTEM PA3HOr0 YPOBHS OPTraHM3allMH; BBIIAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

- ¢opMHpOBaHUE Y 00YyYAIOLIUXCS MMO3HABATENbHbBIX, HHTEIJIEKTYAIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHaIM3a JAHHBIX O IMYTSAX pPa3BUTUSA B
OMOJIOTMM HAy4YHBIX B3TJISJIOB, UJIEM U TMOJXOJIOB K M3YYEHHUIO >KUBBIX CHCTEM
Pa3HOIO YPOBHS OPTaHHU3aLUY;

- CTaHOBJICHHE Yy OOydwarommxcs oOmeld KyJabTyphl, (QYHKIIMOHAIBHON
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHSATH M OICHUBATDH SIBJICHUS OKPYKAIOIIETO
MUpa KUBOW MPUPOABl HA OCHOBAHUM 3HAHUM U OINbITA, MOJYYEHHBIX MpHU
M3yYE€HUU OHOJIOTHH;

- (opMupoBaHUE y O0OyYalOUUMXCS YMEHWH WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKON JIEATENHHOCTH 4YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

- BOCIIUTaHUE YOEKJIEHHOCTH B BOBMOXKHOCTH IMO3HAHUS YEJIOBEKOM >KMBOM
IPUPOIbI, HEOOXOAUMOCTU OEPEKHOTO OTHOIIEHHUS K HEM, COOIIOACHUS AITUIECKUX
HOPM IPHU IPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

- OCO3HAHUE IIEHHOCTU OMOJOTWYECKUX 3HAHUU JIs TIOBBIIICHUS YpPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

- IPUMEHEHHE NPUOOPETEHHBIX 3HAHUW U YMEHUW B MOBCEAHEBHOM >KU3HU
I OLCHKH TOCJICICTBUN CBOEU JEATEIBHOCTH MO OTHOUIEHHIO K OKPYKAIOILIECH
cpene, COOCTBEHHOMY  3J0pOBbIO; OOOCHOBAaHHME U  COOJIIOJIEHHE  MeEp
npoUIaKTUKU 3a00JIeBaHUH.

B cucreme cpegnero obmiero oOpasoBaHusi «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SBISECTCS 00S3aTENbHBIM YYEOHBIM MPEAMETOM, BXOISIIUM B
COCTaB TpeIMETHOM oOpa3oBarenbHONM 001acTH «EcTecTBEHHBIE HAayKW».
VY4eOHBIM MIIaHOM Ha HW3yueHue buonoruu orBeseHO 68 ydeOHbIX YacoB: B 10
knacce — 1 gac B Henmemto, Bcero — 34 yaca, B 11 kiacce - 1 yac B Heel0, BCEro —
34 yaca

COAEPKAHUE OBYUYEHUSA
10 xnace

Tema 1. buosiorust kak Hayka (2 4)

buonorus kak Hayka. CBsizb OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (puiocodueit, 3STUKOM, 3CTETUKON U TPaBOM.
Ponb Ouonormu B (OpMHUPOBAHMM COBPEMEHHOM HAay4YHOW KAapTHUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

Meronpl TMO3HAHWS KUBOW MNpUPOHAbl  (HAONIOACHHWE, JKCIIEPUMEHT,
OMHMCaHWE, W3MEpeHne, KiIacCu(pUKalus, MOJICTUPOBAHUE, CTATUCTHUYECKAs
00paboTKa TaHHBIX).

JdemoHcTpanuu:

llopmpemuwi: Y. Hapsun, I'. Mennens, H. K. Kosbios, /x. Yorcon u @.
Kpuk.



Tabauysr u cxemol: «MeTOIbI TO3HAHUS )KUBOW IPUPOJIBD.

JlabopaTopHble U NpaKkTHYECKHE PAdOTHI:

IIpakmuueckas paboma Ne I. «Vcnonb30BaHUE pPa3IMYHBIX METOAOB MpHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’Kusble cucteMbl M X opranuzanus (1 4)

KuBbpie cucrtempl (OMOCHUCTEMBI) KaK TMpeIMET H3y4eHUsS OHWOJIOTHH.
OTnMure KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBI.

CpoiictBa OwmocucteM M HX pa3zHooOpa3ue. YPOBHH OpraHU3ALMH

OvocHucTeM:  MOJEKYJSPHBIA,  OPraHOMAHO-KJIETOYHBIM,  OpraHU3MEHHBIN,
MOMYJISIIMOHHO-BUI0BOM, IKOCUCTEMHBIN (OMOTEOIIECHOTHYECKHIT ), OMOC(hEPHBIH.
JemMoHCcTpanum:

Tabauyvl u cxemvr: «OCHOBHBIE NMPU3HAKU KU3HW», «YPOBHU OpraHU3alun
YKABOW MPUPOIBD».

Obopyodosanue: monaenb mojiekyibl JITHK.

Tema 3. Xumnueckuii cocTaB U CTPOEHHUE KJIETKH (8 4)

XVWMHUYECKUM COCTaB KIETKH. XUMHYECKUE 3JIEMEHTBI: MAaKpOXJIEMEHTHI,
MUKpO3JIEMEHTHI. Bogia 1 MUHEpAIIBHBIE BEIIECTBA.

@yHKIMM BOABI M MMHEPAIBHBIX BEIIECTB B KieTke. llomnepxkanue
OCMOTHYECKOr0 OanaHca.

benku. CoctaB u crpoeHue 0enkoB . AMMHOKUCIIOTHI - MOHOMEPHI OEJIKOB .
He3ameHnnmble 1 3aMEHUMbIE aMUHOKHUCIIOTHI. AMHUHOKHCIIOTHBIM COCTaB . Y POBHU
CTPYKTYpbl O€IKOBOW MOJEKYJbl (II€pBUYHAsI, BTOpUYHAs, TpPETHYHAs U
YETBEPTUYHASI CTPYKTypa). XHUMHYECKHE CBOHCTBa OenkoB. buonornuyeckue
(GyHKUIHUU OENKOB.

®depMeHTHl - Ouosormdyeckue Karanuzatopbl. CTpoeHue QepmeHTa:
aKTUBHBIA LIEHTp, cyoOcTpatHas cnenupuuHocTb. KodepmeHnTbl. Butamussbl.
OT1nnuns GepMEHTOB OT HEOPTAaHUYECKUX KATalIu3aTOPOB.

VYrneBompl:  MoOHOcaxapuabl (TJIIOKO3a, pubo3a W JIe30KcHpub03a),
aucaxapunbl  (caxaposa, JIaKTo3a) M TOJMcaxapuabl (Kpaxmal, TJIUKOTeH,
nesoso3a). buonornueckue GyHKIUU yriieBOOB.

Jlunuapl:  Tpurunepuasl, ¢Gochonunuabl, CcTepouasl. [ uapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormdeckue QyHkiuu aunugoB. CpaBHeHUe
yIJ€BOJIOB, OEIKOB M JUMHUI0B KaK HCTOUHUKOB SHEPTHUH.

Hyxnennoseie kucnorsr: JHK wu PHK. Hyxneotuasl - MOHOMEpBI
HyKJ1eMHOBBIX KucnoT. Ctpoenune u pynkuuun JJHK . Crpoenune u pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIUH.

Huronorus - Hayka o kietke. Kiierounas Teopust - npuMep B3auMOIECUCTBUS
uei 1 pakToB B HAYYHOM MMO3HAHUM . MeTOIbl U3YUEHUS KIIETKU.

Knerka kak wnemoctHas >kuBas cucrema. OOIIMe MNpU3HAKUA KIIETOK:
3aMKHyTasi HapykHass memOpana, moisekynbl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OeJKa.

Tunbl KIETOK: JyKapuoTHyeckas U mpokapuotudeckas. OcobGeHHOCTH
CTpOEHUs TPOKaApPHOTHYECKON KieTku . Knetounas crenka Oaktepuii. CTpoeHue
AYKApUOTUYECKOW KJIEeTKU. (OCHOBHBIE OTJIMYMS PACTUTEIbHOW, >XMUBOTHOM U
IrpUOHOM KIIETKHU.



IToBepXHOCTHBIE CTPYKTYPHI KJIETOK - KJIETOYHAS] CTEHKA, TNIMKOKAJIUKC, UX
dbyukiuu. [InazmaTtuyeckas MemOpaHa, e€ cBoicTBa U (yHkiuu . [{utomnasma u
e¢ opranounbl. OgqHoMemOpanHbie opraHouabl kietku: DIIC, annapat ['onbmaxu,
IM30CcOMBI. [10yaBTOHOMHBIE OpPraHOWABI KJIETKA: MHUTOXOHIPHUU, IUIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApUA W Tactuy . Buael mnactua. HememOpanHbie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPUOJIM, PECHUYKH,
KTYTUK . DYHKIIMM OPraHOMIOB KIETKU. BKitoueHus.

Snpo - perynaropubiii nueHTp kieTku. CTpoeHue sapa: siaepHas 000I0uKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcOPT BENIECTB B KIIETKE.

JemMoHCcTpanum:

llopmpemuwi: A. JleBenryk, P. I'yk, T. llIBann, M. Illneitnen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M . Yunkunc, P. ®panxnun, K. M. bap.

Luacpammer:  «PacnpeneneHre XMMHYECKHX DJIEMEHTOB B  HEXKHBOU
npupoie», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOUW MPUPOIEY.

Tabauyvl u cxemol: «Ilepuoanueckasi TabMUIAa XUMHUYECKUX SJIEMEHTOBY,
«CTpoeHre MOJeKyIbl BOAbDy, «buocuHTe3 Oenka», «CTpoeHHE MOJEKYJIbI
oenka», «Ctpoenue ¢depmenta», «Hykmeunosbie kuciothel. JJHK», «Ctpoenue
Monekyiabl AT®y», «CtpoeHne 3ykapuoTUYECKO KIeTkn», «CTpoeHne KUBOTHOU
KIETKN», «CTpOEHHE pACTUTEIbHON KIETKN», «CTpoeHHe NPOKapUuOTHUYECKON
KJIETKN», « CTpOEHHUE siapa KIETKW», «Y TIEBOABDY, «JIMIuIb.

Obopydosanue: CBETOBOM MHUKPOCKOI, 000PYIOBAHKUE JIJIi TPUTOTOBIICHUS
MOCTOSTHHBIX W BPEMEHHBIX MHUKPOMPENapaToB; MUKpPOIpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlabopaTopHble U IpaKTHYECKHE PadOThI:

Jlabopamopnas paboma Ne [. «/3yuyeHHe KaTaJIUTUYECKOW aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)».

Jlabopamopnasa paboma Ne 2. «VI3yueHue CTpOeHHUs KJIETOK pPACTEHUH,
JKUBOTHBIX U OAKTEPHl MOJ] MUKPOCKOTIOM Ha TOTOBBIX MHKpOIIpEnaparax u Hx
OMHCAHUEY.

Tema 4. /KusHenesiTeJIbHOCTH KJIETKH (6 4)

OOmeH BelecTB, WM MeTa0oIu3M. ACCUMUIIAIUS (TIJIACTUYECKUN OOMEH) U
JTUCCUMUJTISIIIUS (QHEPTETUUYECKUN OOMEH) - JIB€ CTOPOHBI E€IUHOTO Ipollecca
MeTrabonn3ma. Poiab 3aKOHOB COXpaHEHUs BELIECTB M SHEPIMM B IMOHMMAaHUU
Merabonu3ma. Tumbel oOMeHa BelecTB: aBTOTPO(HBIA M rerepoTpodHbIid. Poib
(dbepMeHTOB B 0OMEHE BEILIECTB U MPEBPAIICHUN SHEPTUU B KIIETKE.

®orocunTe3. CBeroBas u TemHOBas (a3pl ¢oTtocuHTe3a. Peakuuu
dbotocunTe3a. IPphekTUBHOCTh (POTOCHHTE3A. 3HaUCHUE (POTOCHHTE3A JJIs KU3HU
Ha 3emsie. BausiHue ycnoBuid cpenbl Ha (POTOCHMHTE3 M CIIOCOOBI MOBBIIICHUS €0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOIIHe OakTepun. 3HAUCHHE XEMOCHHTE3a JIJIs
YKU3HH Ha 3emIe.

DHepreTudeckuii 0OMeH B KJeTke. PacuierieHne BEIIeCTB, BBIACICHUE H
aKKyMYJIUPOBAaHHE SHEPrUM B KIETKE. OTambl SHEPreTHYECKOro oOMeEHa.
I'mukonus. bpoxkenue u ero Buabl. KUCIOpOIHOE OKHCIIEHHE, WIH KIETOYHOE



JbIXaHUE. OxucnurenbHoe bochopumpoBanue : O¢ddexTuBHOCTD
HHEPreTUYECKOro oOMeHa.

Peakuuu wmatpuunoro cuHTe3a. ['eHetmdeckas uHdopmamus u JIHK.
Peanuzanus reHetudeckoil mHdopmanuu B KieTke. ['€HEeTHMUECKHil KO U €ro
cBorictBa. Tpanckpunuus - matpuunblii cuHTe3 PHK. Tpancmsums - 6umocuHTes
Ooenka. Otanbl TpaHciasuuu. KonupoBanue amuHokucior. Pons pubocom B
OounocuHTe3e Oenka.

Hexnerounsie ¢popMbl ku3HU - BUpYChl. Mctopust oTkpbiTus BupycoB (/1.1.
WBanoBckuit). OCOOCHHOCTH CTPOCHHST W JKU3HCHHBIM IMKJI  BHUPYCOB.
bakrepuodarn. bonesnu pacTteHui, >KMBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynonedunura denoseka (BUY) - Bozoymutens CIIN/da.
OOpatHass ~ TpaHCKpHWIIIMSA, peBepraza ®W  wuHTErpasa. lIpodumakrtuka
pacnpocTpaHeHHUs! BUPYCHBIX 3a00JICBaHUMA.

JdeMoHcTpanuu:

Ilopmpemuwi: H. K. Konbuos, [I. . UBanosckuii, K. A. Tumupszes.

Tabnuyer u cxemol: «Tunel nutanus», «Metaboauzm», «MUTOXOHIPHUSY,
«HepreTuyeckuii oOMeH», «Xioporact», «®Dorocunre3», «Ctpoenne JIHK,
«CtpoeHue u (pyHKIIMOHUpPOBaHUE reHay, «CuHTte3 Oenkay, « 'eHeTHYecKuil Koo,
«Bupyco», «bakrepuodarn», «CtpoeHue u xku3HeHHBIN 1K Bupyca CIIM/la,
oakrepuodaray, «Pemnmukarus JJTHK.

Obopyodosanue: moaenu-anmmkanun «Yasoenue JIHK u Tpanckpunimsy,
«buocunres 6enka», « CTpoeHue KIETKN»; Mojelb cTpykTypsl JTHK.

Tema 5. PasMHOkeHMe 1 HHANBHUYAJbHOE Pa3BUTHE OPraHu3MoOB(S )

Knerounbii 1nuki, Wik >KM3HEHHBIM UK kieTku. MHTepdaza u MUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Permnukauus - peakuus MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIA Ha0oOp - KapUOTHII.
JIuniou eIl WM TAaIUIOMJHBIA ~ XPOMOCOMHBIE — HAOOphl.  XPOMATHIBI.
[{uTosiOrMUyeCKre OCHOBBI PA3MHOXEHHS W HUHAUBHAYAIBHOTO  Pa3BUTHUS
OpPraHu3MOB.

Jlenenue kietku - Muto3. Ctaguum muto3a. IIporneccel, mpoucxoadine Ha
Pa3HbIX CTAAUIX MUTO3a. bUOTOrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi rubenb KISTKH - arornTo3.

dopMbI pa3MHOKEHHUSI OPTaHU3MOB: Oecroioe U 1mojaoBoe. Buasl 6ecmomnoro
Pa3MHOXKEHUS: [JICJICHUE HAJBOE, IOYKOBAHWUE OJHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BETeTaTUBHOE pa3MHOXKEeHUE. VICKyCCTBEHHOE KJIOHUPOBAHUE
OPraHu3MOB, €0 3HAYEHUE JJII CEJIEKIIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIUYHS OT OECIIOJIOTO.

Meito3. Cragun meiio3. Ilpoiecchl, mpoucxomsiiue Ha CTaAUsIX MeEio3a.
[ToBenenne xpoMocoM B Meii03 . Kpoccunrosep.

buonornuecknit CMbICIT ¥ 3HAYEHUE MEWO03a.

['ameTorenes - mpoiiecc 00pa3oBaHUSI TOJIOBBIX KIETOK Y JKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sudHuKH. OOpa3oBaHHE W Pa3BUTHE TOJOBBIX
KJIETOK - TramMeT (CrepMaTo30uj, SHIEKIEeTKa) - CHEePMATOreHe3 M OOTrEHE3.
OcoOeHHOCTH CTpPOCHHMs SUIEKIETOK U crepMaro3ousoB. OTuiogoTBOpEeHUE.
[TapTrenorenes.



NunuBumyanbHOoe pa3BuTHE (OHTOTEHE3). OMOpPHOHAIBHOE pPa3BUTHE
(amOpuorenes). Jrtanbl SMOPUOHATBHOTO Pa3BUTHS y MO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpyianus, opraHoreHes. IloctamOpuonanbHOoe paszBuTHe. TUIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHUS: MPsAMOE, HenpsiMoe (JUYuHOYHOe). BrnusHue
Cpellbl Ha pa3BUTUE OPraHU3MOB; (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIE
YpOJICTBA.

Poct u pasButne pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JemMoHCcTpanum:

Tabnuyer u cxemwvi: «DOpPMBI pPa3MHOKEHUS OPraHU3MOB», «JIBOMHOE
OIUIOJIOTBOPEHUE Yy I1BETKOBBIX pPacTeHU», «BereratnBHOEe pa3MHOXKEHUE
pactenuit», «Jlenenue kietku Oakrtepuii», «CTpoeHHE TOJOBBIX KIETOKY,
«CtpoeHue xpomocoMbl», «Knertounsiii mukiny, «Pemnukanusa JJHK», «Mutosy,
«Meino3y, «IIpsmoe u HenpsIMOE pa3BUTHEY, «] aMETOT€HE3 y MIIEKONUTAIOIINX U
4enoBeka», «OCHOBHBIE CTAJIMM OHTOTE€HE3A.

Obopyoosanue: MHUKpPOCKON,  MuUKpompenapaTel  «CrepMaTo30u/ibl
MJIEKOIUTAIOWIETO», «SIHIeKIeTKa MIeKONUTaonero», «Kapuokunes B KieTkax
Kopemika Jyka», «J/lemenue kimetkn»; wmoxaenb JIHK, wmonmens wMeradasnHoi
XPOMOCOMBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlabopamopnas paboma Ne 3. «HabnrogeHre MUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMIPENapaTaxj».

Jlabopamopnas paboma Ne 4. «3ydyeHue CTpOEHHUS MOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTH M U3MEHYHUBOCTH OPraHu3MoB (8 4)

[Ipenmer w 3amaum reHetuku. Kcropust pa3BuTuss reHeTuku. Poib
IIUTOJIOTHH U SMOPHOJIOTUY B CTAHOBJICHUU T€HETHUKHU.

Bxrag poccuiickux u 3apyOeXHBIX YUEHBIX B Pa3BUTHE T€HETHKU. MeETO b
TE€HETUKH (TUOPHUIOTIOTUYECKU, LUTOT€HETUYECKU, MOJIEKYJIAPHO-
reHeTnyeckuii). OCHOBHBIE T€HETUYECKUE MOHATUS. ['eHeThueckas CUMBOJIUKA,
MCIIOJIB3yEMAs B CXEMax CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HACIIEIOBaHUS NMPU3HAKOB, ycTaHOBJIEHHbIE . MeHeneMm.
MonorubpumHoe CkpenBaHde. 3aKOH eIuHOO00pa3us TUOpUIIOB IEPBOTO
nokoyieHusA. lIpaBuino pomMuHHMpOBaHWs. 3aKOH pPacUICIUICHUS MPU3HAKOB.
['unoresa ynctoTel raMeT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruObpuaHoe  CKpelMBaHUE. 3aKOH  HE3aBUCHUMOTO  HacjeJIO0BaHUs
npu3zHakoB.  lluToreHernueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
Amnanusupymolee ckpemunBanue. Mcnonb30BaHUe aHATU3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS TEHOTHIA OCOOH.

CueruieHHoe — HaclieoBaHue  npu3HakoB. PabGora TMoprana 1o
CLUEIUICHHOMY HacCJIeIOBaHUIO TeHOB. Hapyllenue cuenseHns TeHOB B pe3yJibTare
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPHS HACIIEICTBEHHOCTH. | €HeTUUeCKHE KapTHI.

I'enetuka nmona. XpoMOCOMHOE ONpPEAEIICHUE Toa. AyTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['omMorameTrHsle W TeTeporameTHble oOpraHu3sMbel. HacnegoBanue



IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3MeHYHBOCTD. Buner M3MEHYUBOCTHU: HEHACJIEICTBEHHAS U
HacleAcTBeHHas. Ponp  cpeapl B HEHACHIENCTBEHHOM  M3MEHYMBOCTH.
XapakTtepucTuka MOAU(GUKAIIMOHHOW W3MEHUMBOCTU. BapuanuoHHbId psiag U
BapuallMOHHass KpuBasd. Hopma peakunu npu3Haka. KoJaM4ecTBEHHbIE U
KaueCTBEHHbIC MPHU3HAKKM M MX HOpMa peakiuu. CBoHcTBa MOAM(MUKAIIMOHHON
U3MEHYUBOCTH.

HacneacTBeHHasi, WM Te€HOTUIIMYECKAs,, M3MEHUYMBOCTh. KoMOMHaTHBHas
U3MEHYHMBOCTh. Meilo3 © MOJOBOM mpolecc - OCHOBA KOMOWHATHBHOMW
U3MEHYMBOCTU. MyTanimoHHast u3MeHUMBOCTh. Kitaccudukarust MmyTaiuii: TeHHbIe,
XPOMOCOMHBIE, TeHOMHBbIE. HacToTa 1 npUYrHbI MyTaluii. MyTareHHble (hakTOpHI.
3aKOH rOMOJIOTHYECKUX PAOB B HacieacTBeHHOW n3MeHunBocTy H. . BaBuiosa.

BresnepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOABI T'€HETHKHU
YeJI0BEKa: TeHEeaJOTHUECKH, OIM3HEIOBbIM, IUTOr€HETUYECKUM, OMOXUMHUYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKHM. CoBpeMeHHOE OIIPENIECIICHHE ICHOTHIIA:
IIOJTHOTEHOMHOE CEKBEHUPOBAHUE, NEHOTUIIMPOBAHUE, B TOM YHUCIIE C IIOMOIIBIO
[P anamu3a. HacnenctBeHHsle 3a0o0sieBaHUs 4YeENIOBEKA: T'€HHbIE OOJIE3HH,
00JIe3HU C HACJEACTBEHHOM MpPEIpacloiokKeHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
Comarnueckue u reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpuHIMMBI
3JI0POBOI0 00pa3a KU3HU, TUATHOCTUKH, NPO(UIAKTUKHN U JE€UECHHS TeHETUYECKHUX
OoJsie3Hel. MenuKO-TeHETUYECKOE KOHCYJIbTUPOBAHUE. 3HAUCHHE MEIUIIMHCKON
TE€HETUKHU B MPEJOTBPALLEHUH U JICUEHUN T€HETUYECKUX 3a00JI€BaHNU YEIOBEKA.

JleMmoHcTpanumn:

llopmpemuwi: I'. Menpnens, T. Mopran, I'. ne ®@pus, C. C. UerBepukos, H.
B.Tumogees-Pecosckuii, H. 1. BaBunos.

Tabnuywer u  cxemvl:  «MOHOTMOpPHIIHOE  CKpEIIMBAaHWE U €ro
LIUTOTEHETUYECKAs] OCHOBA», «3aKOH PACIICIUIEHH W €ro LMTOr€HEeTHYeCKas
OCHOBa», «3aKOH  4YHUCTOTHl  ramer», «JluruOpugHOoe  CKpeIIMBaHHE»,
«llutonmornyecknue  OCHOBBI ~ JIUTHOPUIIHOTO  CKpeluBaHus»,  «Meiosy,
«B3anMonenCTBUE AJUICNIBHBIX TE€HOBY», «l €HETHYEeCKHE KapThl PACTEHUM,
JKUBOTHBIX W Ye€NOBEKa», «l'eHeTHka Moja», «3aKOHOMEPHOCTH HAaCIEIOBaHUS,
CUEIJIEHHOrOo ¢ TnosioM», «KapuoTunel uyenoBeka H IKUBOTHBIX», «Buabl
U3MEHUYUBOCTH», «MoaudukannonHas M3MeHYMBOCTHY», «HacnenoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTallmoHHasi U3SMEHUYUBOCTH.

Obopydosanue: Mojenu-anmiukauu «MOHOTHOPUIHOE CKpEIIUBAHUE,
«HenonHoe nomuHupoBanuey, «Jlurubpunnoe ckpemuBanue», «llepekpéct
XpPOMOCOM»; MHMKPOCKON M MHKporpenapar «pozoduna» (Hopma, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tela); repoapuii «I'opox moceBHOM.

JlaGopaTopHble 1 NpaKkTUHYeCKUE PadoThI:

Jlabopamopnas paboma Ne 5. «3yuenue pe3yabTaTOB MOHOTHOPUHOTO U
JUTHOPUTHOTO CKPEIIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOITpENapaTaxy.

Jlabopamopnasa  paboma Ne 6. «U3ydenue  monuduKarrmoOHHON
M3MEHYUBOCTHU, TIOCTPOCHUE BAPUALIMOHHOTO Psiia U BAPUAIMOHHON KPUBOID.

Jlabopamopnas paboma Ne 7. «AHanu3 MyTaruii y Apo30(uiibl Ha TOTOBBIX



MHKPOIIPENapaTaxy.

Ilpakxmuuecxkas paboma Ne 2. «CocTaBieHHWE W aHAJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuust opranu3mMoB. OCHOBBI OMOTeXHOJ10THH (3 1)

Cenekuuns KaKk HayKa U MPOLECC. 3apOKIACHUE CEIEKIUA U JOMECTUKALUA.
Yuenne H. WM. BaBuioBa 0 I1EHTpax MPOUCXOXKACHUS M MHOTroo0pasus
KYJbTYPHBIX pacTeHUi. LIEHTpbl MPOUCXOXKICHUS TOMAIIHUX >KUBOTHBIX. CoOpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIEKIMU. MacCcoBBI U NHIUBHIyaJIbHBIA OTOOPHI B
CEJICKUMU PACTEHH M KUBOTHBIX. OIleHKa 3KcTepbepa. BIHM3KOpOoICTBEHHOE
CKpemuBaHue - HHOpuauHT. Ymcras nuHMs. CKpellMBaHWE YHCTHIX JIHHHA.
['eteposuc, wiu rubpuanas cuna. HepoacTBeHHOE CKpelIMBaHHUE - ayTOPHJIMHT.
OtnanénHass rtubpuguzanus u e€ ycmnexu. LHCKycCTBEHHBI MyTareHe3 U
MOJIYYEHHUE TOJIUIUIONAOB. JIOCTMKEHUS CENEKIMH PACTEHUM, MXUBOTHBIX U
MHUKPOOPraHU3MOB.

buorexHosorusl Kak OTpacib NPOU3BOJACTBA. ['€HHas HMH)KEHepus. OTarlbl
co3nanuss pekomOuHaHTHOM JIHK wu TpaHcrennbix opranusmoB. Kiierounas
nHxeHepus. Kinetounbsle KynbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHE PACTEHUU.
KitioHupoBaHue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTthyeckue  mpobrempl. MO - reHeTuyecku
MOU(DUITIPOBAHHBIE OPTAHU3MBI.
JleMmoHcTpanuun:

Ilopmpemwvi: H. 1. BaBunos, U. B. Muuypun, I'. 1. Kapneuenko, M. @.
HBaHOB.

Tabnuyer u cxemwvi: xapta «lleHTpH MPOUCXOKACHUS U MHOr0OOpasus
KYJbTYPHBIX pacTeHuil», «Iloposbl qoMalIHuX KMBOTHBIX», «CopTa KyJbTYPHBIX
pacteHuity, «Otnanénnas rudpuan3anus», «Padborel akagemuka M. @. liBaHoBay,
«Ilomumnounus», «OObEeKThl OuOTEXHONIOTUM», «KJeTouHble KyJIBTYphl U
KJIOHUpOBaHHE», « KOHCTpyHpoOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

Obopyoosanue. MyISDKA TJIOJI0B W KOPHEIUIONOB JAWKUX GOpM U
KyJbTYPHBIX COPTOB pacTeHuil; repoapuii « CenbCKOX03IMCTBEHHBIE PACTCHUS.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Ixekypcus «OCHOBHBIE METOJBI U JIOCTHKEHHSI CEJIEKIUMU PAaCTeHUNl U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3MMCTBO, J1aOOpPaTOPUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

B pesyabrare o00y4yenuss Oumosorum B 10 KiIacce BO3MOXKHO
(opMupoBaHUe YHUBEPCAJIbHbIX Y4eOHBIX /IeHCTBHIA:
IloznasamenvHoix
0a30BbIe JIOTHYECKHE 1eiCTBUS:

- CaMOCTOSITENIFHO (DOPMYIUPOBATH M AKTyIM3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- UCIIOJIH30BaTh IPH OCBOCHHMM 3HAHUN NMPUEMBI JIOTHYECKOTO MBIIICHHS
(amanm3a, CMHTE3a, CpaBHEHHUSI, KJacCu(puKaIuu, 0000IIeHNs ), pACKPHIBATh CMBICIT



OMOJIOTMYECKUX TOHSATUU (BBIACISITh UX XapaKTEPHbIE MPU3HAKHU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSATUSAMH );

- ONpENEeNATh LENU NEITENbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HX
JOCTUKEHUSI, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTHU C ITOCTABICHHBIMU LEISAMU;

- HCHOJB30BaTh OHOJOTUYECKUE TOHATHUS g OOBsICHEHUS (PAKTOB H
SBIICHUN >KUBOU ITPUPO/IBI;

- CTPOUThH JIOTUYECKUE PACCYXXJEHUS (MHIYKTUBHBIC, IEAYKTHUBHBIEC, IO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH M NPOTUBOPEUHUS] B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

-  [OPUMEHSATH CXEMHO-MOJICJIBHBIE  CPEACTBA Uil  MPEICTABICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUHN B M3y4aeMbIX OMOJIOTHUECKHX OOBEKTax, a
TaK)K€  MPOTUBOPEUMH  pPA3HOrO  pOJA,  BBIABICHHBIX B Pa3JIMYHbBIX
WH(OPMAITMOHHBIX UCTOYHUKAX;

- pa3pabarbIBaTh IUIaH PEIICHUS MPOOJIEMbI ¢ YUETOM aHAM3a UMEIOIIHUXCS
MAaTE€PHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

- BHOCUTb KOPPEKTHUBBI B JEIATEIbHOCTb, OLECHUBATH COOTBETCTBHUE
pEe3yJIbTATOB LESAM, OLICHUBATh PUCKHU IOCIIECICTBUM IEATEIBHOCTH;

- KOOPJAMHHMPOBATH U BBINOJHATH PAbOTy B YCIOBHSIX pealbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

- pa3BUBATh KPEATHBHOE MBIIUICHUE MTPU PEUICHUH KU3HEHHBIX MPOOIIEeM;

0a3oBble HCCiIeA0BATeIbCKHE IefiCTBUA:

- BJaJeTh HaBbIKaMM  y4e€OHO-HUCCIENOBATEIbCKOW M MPOEKTHOM
JESTEIIbHOCTH, HaBBIKAMU pa3pelieHus: MpodsieM; o01aJaTh CHOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METOJOB PEIICHHS NPAKTUYECKUX
3aJ1a4, IPUMEHEHHIO PA3JIMYHbIX METOJOB IO3HAHUS;

- HCIIOJb30BaTh PAa3IUYHBIE BHJBI JESITEIBHOCTU IO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpHpeTaluH, MNpeoOpa3OBAHUI0 W MPUMEHEHUIO B Yy4eOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

- (QopMupoBaTh Hay4HbId THUI  MBIUUICHHS, BIAJE€Th  HAYYHOU
TEPMUHOJIOTHEN, KITFOUEBBIMH MOHATUAMH U METOJAMU;

- CTaBUTh U (POpMyIUMpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

- BBIABJISITh NPUYMHHO-CJICICTBEHHBIE CBS3WM W AKTyaJIU3WpOBaTh 33j]ady,
BBIJIBUTaTh TUIOTE3y €€ pEelIeHUs, HAXOAWTh apryMEHThl I J0Ka3aTeabCTBa
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMETPbl U KPUTEPUHN PELLICHHUS;

- aHAJIM3UPOBATh IIOJYYEHHBIE B XOJI€ PELICHUS 3aJa4d pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

- 1aBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIH OMBIT;

- OCYIIECTBJISITH 1IEJICHANPABIICHHBIN MOUCK MEPEHOCA CPEJCTB U CIIOCOOOB
JEeUCTBUS B MPO(DECCUOHANBHYIO CPELY;

- YMETh MEPEHOCUTH 3HAHMS B MO3HABATEIbHYIO M MPAKTUYECKYIO 00JIacTH
KU3ZHEIEATEeIbHOCTH;

- YMETh UHTErPUPOBATH 3HAHMSI U3 PA3HBIX IPEAMETHBIX 001acTei;



- BBIZIBUT'ATb HOBBIC UACH, IIPCJIaraTb OPUTMHAJIIBHBIC ITOAXO0AbI U PCHICHUA,
CTaBHUTDb HpO6HeMbI " 3a/1a4u, JOITYCKAarOIUEC aJIbTCPHATUBHBLIC PCIICHUA,

aeiicTBHs M0 padoTe ¢ MHpopManuei:

- OpHEHTHUPOBATHCA B PA3IUYHBIX HMCTOYHHMKAX HHpopmanuu (TEeKcTe
y4eOHOro MocoOus1, HAy4YHO-TIOMYJISIPHOU JTUTEPATYypE, ONOTOTMUYECKUX CIIOBAPSAX U
CIPAaBOYHMKAaX, KOMIBIOTEPHBIX 0a3zax HOaHHBIX, B VHTEpHeTe), aHaIU3UpOBaATh
MH(POPMAILIMIO Pa3IMYHbIX BUAOB U (POPM MPEACTABICHUS, KPUTHUYECKU OLICHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

- opMyIUpPOBATH 3alPOCHl U MPUMEHSTh Pa3INYHbIE METOJIbI IPU MTOUCKE U
otbope Ouonornueckoit nHboOpMaIu, HEOOXOIUMOMN /I BBITIOJTHEHUS Y4eOHBIX
3ajady;

- IpuoOpeTaTh OMNBIT UCIOJIB30BaHUS UH(POPMALIMOHHO-KOMMYHUKAaTHBHBIX
TEXHOJIOTMH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IUYHbIX
MOMCKOBBIX CUCTEM;

- CaMOCTOSITEJBHO BBIOMpATh ONTHUMAJIBHYIO (OpMYy Hpe/ICTaBICHUS
ononornyeckor nHpopMaluu (CXeMbl, rpaQuKH, JUarpaMMbl, TAOJUIbI, PUCYHKU
Hap .);

- HCNOJB30BATh HAYYHBIM SI3bIK B KayeCTBE CpEACTBA IpH padoTe C
OMOJOrnyeckom HHPOpMalUen: TPUMEHSATh XUMUYECKHE, (PU3HUECKHE U
MaTeMaTUYECKUE 3HAKM W CHMBOJBI, (opMyiibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJB30BaTh M MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJHUYECKHE  CPEICTBA
HarJIsJHOCTH;

- BJaJeTh HaBbIKAMM paclO3HABaHMs W  3alIMTBl  HUH(OpMaLuH,
MH(OPMAITMOHHOW 0€30MTaCHOCTH JINYHOCTH .

Kommynuxkamuervix
o0IeHue:

- OCYIIECTBIATH KOMMYHHKAIIMM BO BceX cdepax IKHW3HU; aKTUBHO
y4acTBOBaTh B JHAJIOT€ WM JHUCKYCCHHM IO CYIIECTBY OOCYXKIaeMOH TEMBI
(yMeHHe 3a/1aBaTh BOIIPOCHI, BRICKA3bIBATh CYXKJICHUS OTHOCHTEIHLHO BBITOTHCHUS
npeaIaracMou 3aa9d, yYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTh TO3UITHNA IPYTUX
YY9aCTHHKOB JHAJIOTA WIN JUCKYCCUH);

- pacro3HaBaTh HEBepOalbHBIC CPEICTBAa OOIICHHS, NMOHMMAaTh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYyaIluii;
YMETh CMSITYaTh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

- BJIQJIETh PA3JIMYHBIMHU CITIOCOOAMU OOIICHUS U B3aUMOJCHCTBUS; TOHUMATh
HaMEpEHUS JIPYTUX JIOJCH, MPOSBISITh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

- pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIOIH30BAHUEM
SI3BIKOBBIX CPEJICTB;

COBMECTHAsI /1eAITeJIbHOCTh:

- TOHMMaTh ¥  HWCIOJb30BAaThb  NPEUMYIECTBA  KOMaHIHOW W
WHIUBUIYAIbHOW  pa0OThl TPH  PEIICHHH  OWOJIOTMYECKOW  MPOOJIEMBI,
000OCHOBBIBaTh HEOOXOIMMOCTh MPUMEHEHHUS TPYNIOBBIX (OPM B3aMMOJCUCTBUS
IIpU pelieHrur yueOHOM 3a1a4u;



- BBEIOWpATh TEMATUKy U METOJBI COBMECTHBIX JNEHCTBHUN C YYETOM OOITUX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJJIEKTUBA;

- TINPUHUMATh LEJIb COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh U
KOODAUHUPOBATh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTAaBIIATh IUIAH JICHCTBHIA,
pacnpeneniarTh poiau ¢ y4€TOM MHEHUM YYacTHUKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

- OLEHMBATh KadyeCTBO CBOErO0 BKJAJa W BKJIaJa KaXKJIOrO0 Yy4acCTHUKA
KOMaH/Ibl B OOIIMIA pe3yabTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

- TpeajaraTb HOBBIC IIPOEKTHI, OLIEHUBATh WJECH C MO3WUIUU HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

- OCYIIECTBJIATH NO3UTUBHOE CTPATETMYECKOE ITOBEICHHE B PAa3JIMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKEeHNE, OBITh MHUIIMATHBHBIM

Pezynamuenuvix

CAMOOPraHU3aUsA:

- HCHOJB30BaTh OMOJOTMYECKHUE 3HAHUS [JIsl BBISBICHUA NpPOOJIIEM M MX
pelIeHrs B )KU3HEHHBIX U YUEOHBIX CUTYyaIUsIX;

- BBIOMpaATh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUU II€JIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JECUCTBHSAX U ITOCTYIIKaxX I10 OTHOUIEHUIO K >KUBOW IIPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

- CaMOCTOATEJIBHO  OCYIIECTBJIATH  IIO3HABATEIbHYIO  JACATEIBHOCTD,
BBISIBIISAITH MPOOJIEMBI, CTaBUTh U (OpMyIHMpoBaTh COOCTBEHHBIE 3aJaydl B
00pa30BaTeNbHOM EATEIbHOCTH U )KU3HEHHBIX CUTYyAIIUsX;

- CaMOCTOSITEJIbHO COCTABJISITH IUIAH PELICHUA MpoOJieMbl € YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

- 1aBaTh OLICHKY HOBBIM CHUTYAIUsIM;

- pacIMPATh paMKH Y4EOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

- JleJaTh  OCO3HAHHBIA  BBIOOp, apryMEHTUpOBaTh  €ro, Opatb
OTBETCTBEHHOCTb 3a PEILIECHHUE;

- OLICHUBATb MPUOOPETEHHBIH OIIBIT;

- COCcOOCTBOBATh (DOPMUPOBAHHIO U MPOSIBICHUIO MIUPOKON IPYAUIUU B
pa3HbIX O00JIACTAX 3HAHWUW, TMOCTOSHHO TMIOBBINIATH CBOW OOpa30BaTENbHBIN U
KYJIbTYPHBIN YPOBEHb;

CAMOKOHTPOJIb:

- 1aBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIbHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIENSAM;

- BJAAETh HaBbIKAMU [O3HABAaTEIbHOU peQIEKCUU KaKk OCO3HAHUsA
COBEpPUIAEMBIX JIEWCTBUA M MBICIUTEIBHBIX IPOLECCOB, HX PE3YIbTATOB U
OCHOBAHMI; MCIHOJIb30BaTh MPUEMBI peIEKCUU JUIsl OLIEHKUW CHUTyalluu, BbIOOpa
BEPHOIO PEILICHHS;

- YMETh OILICHUBATh PUCKHM WM CBOECBPEMEHHO MPUHUMATh PEHICHHS MO HX
CHIDKEHHIO;

- NPUHUMATh MOTHBBI M apryMEHThl JPYTrUX NpPU aHAIN3€ PE3yJbTaTOB
JIESITENBbHOCTH;

NPUHSATHE Ce0H U APYIruX:



- MPUHUMATH ce0s1, TOHMMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

- IPUHUMATh MOTHUBBI M apryMEHTBhl JPYTUX IpU aHAJM3€ PE3YJIbTaTOB
NEeSTEeIbHOCTH;

- PU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIINMOKY;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TTO3ULIUU JPYTrOro YeIoBeKa.

11 knace

Tema 1. IBosronuoHHas1 OnoJiorus (9 4)

[IpeAnochbUIKM BO3HUKHOBEHMSI HBOJIIOIMOHHOW TEOPUHU. IBOJIIOIIMOHHAS
Teopust U €€ MecTo B Ouosiornu. BivsHHUe 3BONIOINMOHHON TEOpUM Ha Pa3BUTHE
OMOJIOTHH U APYTUX HAYK .

CBuzerenbcTBa 3BoJIOUUU. [lameoHTONOrMYECKUE: MOCIEI0BATEIbHOCTD
MOSIBJICHUS BUJIOB B TMAJICOHTOJIOTHYECKOM JIETONMUCH, NEpeXOiHbie (OPMBI.
buoreorpaduyeckue: cxocTBO U paznuuue payH u ¢jaop MaTEPUKOB U OCTPOBOB.

OMOpHOIOTHYECKHE: CXOACTBA W Pa3inyusi SMOPHUOHOB pPa3HBIX BHJIOB
MO03BOHOYHBIX. (CpaBHHUTEILHO-aHATOMHUYECKUE: TOMOJIOTMYHBIE, aHaJOTWYHbBIE,
pPYJIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYJISPHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH W OCHOBHBIX META0OJMYECKUX IyTEeH Yy BCEX
OpraHU3MOB.

OpomonnonHas Teopust Y. JlapBuHa. Ilpenmnocbuikn BO3HUKHOBEHUS
JapBUHU3Ma. JIBMOKyIIME CHJIBI 3BOJIIOLMHM BUIOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE TP OTPAHUYEHHOCTH PECYPCOB, HEOIPENEIEHHAs U3MEHYUBOCTD,
O0opb0a 3a CylecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunretnueckas Teopust 3BooIuu (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

MuxkposBosronus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrokymue cuiibl ((hakTOphl) SBOIIONMU BUIOB B MpHUpoje. MyTalMOHHbBIN
npoiiecc ¥ KOMOWHATHMBHAST W3MEHYUBOCTH. [lomysiiiuoHHBIE BOJHBI U Jpeiid
reHoB. V301Ut 1 MUTpanus.

EcTtecTBeHHbII 0TOOp - HANpaBISAIOMUN (HAKTOP SBOJIOLMH.

@DOopMBbI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco0neHHOCTh OpPraHU3MOB KakK pe3ynbTaT 3BotoUuU. [Ipumepsr
MPUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UAMOATANTALUH.

Bun wu BumooOpazoBanme. Kpurepum Bugma. OcHOBHBIE — (QOpPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0rHYeCcKoe.

MakposBomorusi.  Dopmbel  3BoIIONMU:  PUIIETUYECKAs, JMBEpreHTHas,
KOHBEpIreHTHas1, mapasuiesnbHas. HeoOpaTtuMocTh 3BOTIOIUN.

IIpoucxoxieHne 0T HeCENUaIu3upOBaHHbIX NpeakoB. [Iporpeccupyromast
crienuaiv3anusa. AIanTUBHAS paJnalysl.

JdemoHcTpanuu:

Ilopmpemuwi: K. JIlunneit, K. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K .
M. Bbap, 3. I'ekkens, . Mrosiep, A. H. CeBeprios.

Tabnuyvt u cxemovl: «Pa3BuTHe OpraHMveckoro wmupa Ha 3emiiey,
«3apoIbIlid TTO3BOHOYHBIX >KMBOTHBIX», «Apxeontepukc», «Dopmbel 60psObI 3a
cymectBoBanue», «EcrectBeHHbI 0T00p», «MHOroo0pasue COpTOB pacTEHUI,
«MHoroobpasue  mopoa  KUBOTHBIX»,  «llomymsauum»,  «MyTtanuoHHas



U3MEHUYHMBOCTHY; «Apomopdo3b», «Umnoamantamumy, «OOmas mereHeparus,
«/IBmxymune cunbl 3Bomonun», «Kapra-cxema wmapmpyra nyremectBus Y.
Hapsuna», «boppba 3a cymectBoBanue», «lIprucnocoONIEeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEey», « IKOJIOTMUECKOE BUI000pa30BaHHUE.

Obopyoosanue: KOIJIEKIHUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKHU;
Ha0Op IJIOOB M CeMsiH; KoyuieKuus «lIpumephl 3alUTHBIX NPUCTIOCOOJICHUN Y
JKUBOTHBIX»; MAaruuTHas Mozeinb «OCHOBHBIE HAMNpPABJIEHUS SBOJIOLIMNY;
o0BéMHas Mozienh «CTpOEHUE TOJIOBHOTO MO3Ta ITO3BOHOYHBIXY.

buoreorpaduueckas kapra wmupa; Kowiekmus «DopMBI COXPaHHOCTH
HMCKOMAEMbIX JKMBOTHBIX UM pACTCHMiI», MarHUTHAas  MOJEb-alIUIUKaAIUs
«Ilepexkpéct xpomMocom»; BIaXHbIe Tmpenapatbl «Pa3BUTHE HACEKOMOTOY,
«Pa3ButHe nmATYmIKWY; MHUKpompemnapaT «/[po3odunay (Hopma, myTaruu (Hopmbl
KPBUIbEB M OKPACKH TEJa).

JlabopaTopHble U IpaKTHYECKHE PA0OTHI:

Jlabopamopnasa paboma Ne 1. «CpaBHeHHE BUIIOB 1O MOP(HOIOTHIECKOMY
KPUTEPHUIO.

Jlabopamopnasa paboma Ne 2. «Onucanue npUCIOCOOJIEHHOCTH OpraHU3Ma
U €€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHNEe M pa3BuTHE KU3HHU HA 3emute (9 4)

JloHay4dHble TPEACTABICHUS O 3apOXKICHUM XKU3HU. HaydHble TUIIOTE3bI
BO3HUKHOBEHHUS KHU3HM Ha 3emie: abuoreHe3 M TMaHCOepMusl. XUMHUYECKas
ABOJIONMS . AOUMOTCHHBIN CHUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE TTOATBEPKACHUE XUMUUECKOM 3BOJIONMU. HauanbHbIe STambl
ounonornyeckor sBomouuu. ['mnoresa PHK-mupa. @opmupoBanue mMeOpaHHBIX
CTPYKTYp U BO3HHUKHOBEHHME NPOTOKIJIECTKU. [lepBble KJIETKH U MX SBOJIOIUS.
dopMHUpOBaHUE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

PazButHe xu3Hu Ha 3emie no 3paM u nepuoaam. Karapxeit . Apxelickas u
nporepo3oiickas dpel. [lameosolickas 3pa u €€ NepUoabl: KEeMOPHICKHUIA,
OPZIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUHU.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaliHo30Mickas 3pa W €€ TepuOIbl: IMAJEOTCHOBBIM, HEOT€HOBBIN,
AHTPOITOT€HOBBIM.

XapakTepuCcTUKa KJIMMaTa U T€OJOTHYECKUX MpouneccoB. OCHOBHBIE 3Tallbl
ABOJIIONMKM PACTUTEIBLHOTO MU SKMBOTHOTO MHpa. Apomopdo3bl y pacTeHuil u
KUBOTHBIX. [TosiBIIeHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpraHMyeckoro Mupa Kak OTpakeHHe 3BOJOUUU. OCHOBHBIE
CUCTEMATHUYECKUE TPYIIbl OPraHU3MOB.

DBoJIIOLMA YeJoBeKa. AHTPOIOJIOTHS Kak Hayka. PazBuTue npencraBieHun
O MPOUCXOXKICHUU 4elloBeKa. MeToabl u3ydeHus: aHTpororesesa. CxojacrBa u
pa3linuus YeI0BeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MOJI0KEHHE YEJIOBEKA.

JBwxkymue  cwibl  (dbakTophl) — aHTpomoreHe3a.  HacnemctBeHHas
W3MEHUYMBOCTh M  €CTEeCTBEHHBIH OTOOp. OOIIeCTBEHHBIM 00pa3 KU3HU,
W3TOTOBJIEHUE OPYJIUI TPyAa, MBIIILICHHE, PEYb.

OCHOBHBIE CTaJIMM U BETBU BOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKH, YelloBeK
yMenbld, YenoBek npamoxomsmmi, YenoBeKk HeaHAEPTANbCKUM, YenmoBek



pa3ymHbIi. Haxomku MCKOMaeMbIX OCTAaHKOB, BPEMs CYIIECTBOBAHUS, 00JIACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HH, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE OOJBIIME pachl:  €BPOIECOUAHAS
(eBpaszmiickasi),  Herpo-aBCTpajJioMjHasi  (9KBaTOpUalbHAs),  MOHIOJIOMHAS
(a3uarcko-amepukaHnckasi).  UepTbl  NpUCIIOCOOJIGHHOCTH  MpeJCTaBUTENEH
YeJIOBEUECKUX pPac K YCIOBHSIM CYIIECTBOBaHUSA. EAMHCTBO yenoBeuecKux pac.
Kputuka couuansHOTO JapBUHU3MA U pacu3Ma.

JemMoHCcTpanum:

llopmpemuwi: ©. Pemu, JI. Ilactep, A. N. Onapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabauyvr u cxemol: «Bo3amkHoBeHre COJTHEYHOM CHUCTEMBI», «Pa3BUTHE
opraHuueckoro Mupa», «PactutenpHas kieTka», <« KUBOTHas  KJIETKay,
«IIpokapuoTtnueckasi kieTka», «CoBpeMEHHas CHUCTEMa OPraHUYEeCKOTO MHUPay,
«CpaBHEHHE AHATOMUYECKUX 4YEPT CTPOCHUSI YEJIOBEKa M YeJIIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJOTUYECKUX  HAXOJOK  MPEIAKOB
COBPEMEHHOI'0 4eJIOBEeKa», «/lpeBHeilmue moau», «peBHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachhy.

Obopyoosanue: myispka - «[Ipoucxoxaenne — yenoBeka — (OIOCTHI
aBCTPAJIONUTEKa, IUTEKAHTPONa, HEaHAEPTalblla, KPOMAHBOHIIA)»; CIENKU
KaMEHHBIX OPYJui MepBOOBITHOTO YeNOBEKa (KaMHHU-YOMIEephl, pyOuia, ckpeda);
reoXpoHoyiornyeckas Tabnuia; KoyuieKius «DopMbl COXPAaHHOCTU HCKOMAEMBIX
YKUBOTHBIX U PACTCHUN».

JlabopaTopHble U NIpaKTHYECKHE PadOThI:

llpakmuueckas paboma Ne I. «I3ydeHne UCKOMAEMBbIX OCTATKOB PAaCTCHUI
Y KUBOTHBIX B KOJUICKIIUSX).

IKckypcus «IBONIONKS OPTaHUYECKOro MHUpa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIN WIH KPACBEIUECKUI My3€eil).

Tema 3. Oprannsmsl u oKpy:kawmas cpeaa (5 4)

DKoJorusg Kak Hayka. 3agayd H  paszdensl dKojorun . MeTtoasl
AKOJIOTHYECKUX HCCIIEIOBAHUI. DKOJIOTHMYECKOE MHUPOBO33PEHUE COBPEMEHHOIO
YeJI0BEKA .

Cpenpl oOuTaHus OPraHU3MOB: BOJHAs, HA3€MHO-BO3MYIIHAS, MOYBEHHAS,
BHYTPUOPTaHU3MEHHAS .

Okosornueckue ¢akropsl. Kinaccupukauus 5>K0IOrHUECKUX (PAKTOPOB:
abuoTuveckue, OUOTUYECKHUE U aHTPONOTEeHHBIC. JIeMCTBHE HKOJIOIrMYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue GakTophl: CBET, TEMIIEpATypa, BIAKHOCTh. DOTONEPHOIU3M

[IpucnocoOnenuss oOpraHu3MoB K JEHUCTBHIO aOMOTHYECKUX (AKTOPOB.
buonornueckue puTMBI.

buotnueckue (baKkTOopHI. Buner OMOTUYECKUX B3aMMOJIEUCTBUU:
KOHKYPEHIIUS, XUITHUYECTBO, CUMON03 1 ero ¢opmel. [lapazutusm, xoomepanus,
MyTyajqu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M,
HEeUTpaM3M. 3HaueHWe OMOTHYECKHX B3aUMOJCHCTBUN Ji CYIIECTBOBAHUS
OpraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEepUCTUKH mnonyiasiuuu. (OCHOBHBbIE IOKa3aTelu



HOMYJSLMKA: YUCICHHOCTh, IUIOTHOCTH, POXKAA€MOCTb, CMEPTHOCTb, MPHPOCT,
Murpanus . J[uHaMuka 4ucIeHHOCTH MOMYJIALMUA U €€ PEryIIsIIusl.

JdeMoHcTpanuu:

llopmpemsi: A. I'ymGonbar, K. @. Pynwe, O3. 'ekkens.

Tabauyvl u cxemor: xapta «IIpupoansie 30HbI 3eMiany, «Cpenbl oOUTaHUS
opranuzmoBy, «®doronepuoguzm» «llonmynsauum», «3aKOHOMEPHOCTH PpPOCTa
YUCJIICHHOCTHU NOMYJISIUU UHDY30pUUTY(PEITbKIY.

JlaGopaTopHble M IpaKTUYeCKUE padoThbI:

Jlabopamopnas paboma Ne 3. «Mopdonorndaeckue 0COOCHHOCTH PACTCHHMA
U3 pa3HbIX MECT OOUTAHUSY.

Jlabopamopnasa paboma Ne 4. «BnusHue cBeTa HA POCT W Pa3BHUTHE
YEPEHKOB KOJIEYCa».

IIpakmuuecxkas paboma Ne 2. «Iloncyér MIOTHOCTH MOMYJSUUNA Pa3HBIX
BUJIOB PACTCHHI.

Tema 4. CooOurecTBa M 3K0JI0THYECKHE CHCTEeMBI (9 1)

Coo01iecTBO OpraHu3MoB - OuoleH03. CTpyKTypbl OHOILIEHO3a: BUAOBas,
MPOCTPaHCTBEHHasA, Tpoduueckas (mumieBas). Buasl-momunantel. CBsizu B
ouoneHose.

Okojorudeckue cucrteMbl (skocuctembl). [lonsiTue 00 sKocucteMe u
ouoreoneHoze . DOyHKIMOHAIbHBIE KOMIIOHEHTBI SKOCHUCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peyleHTHl . KpyroBopoT BemecTB M MOTOK SHEPTUU B SKOCHCTEME.
Tpoduueckue (muILEeBbIE) YPOBHU 3KOCUCTEMBI. [lWineBble 1emM H CETH.
OcCHOBHBIE MOKa3aTelad 3KOCUCTEMBI: OWoMacca, MPOAYKUHUA. DKOJIOTHYECKUE
nUpamMuAbl: MPOIYKIUH, YUCICHHOCTH, OMoMacchl. CBOMCTBA HKOCHUCTEM:
YCTOHYHBOCTh,  CAMOPETYJISLUS, pPa3BUTHE.

Cykueccus.

IIpupoaHbIE 3KOCHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCHCTEMA XBOMHOIO
WJIM IIAPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE  AKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHUCTEMBI.
buonorudeckoe n Xo3sMCTBEHHOE 3HAUCHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopasHooOpazue kak ¢akrtop ycroiunBocTH 3kKocucteM. CoxpaHeHUe
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

Yuenue B .U . Bepuanckoro o 6uocdepe. I'panutipl, coctaB u CTpyKTypa
ouocdepnl. XKupoe BemectBO M ero (yHkiuu. OcobeHHocTH Ouocdepnl Kak
rio0asbHOM 3KocucTeMbl. /[uHaMuyeckoe paBHOBecue M oOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOre0OXUMMHUYECKHUE LIUKJIIbI JIEMEHTOB (yriepoja,
azoTa). 30HAIBHOCTH Onocdepsl. OCHOBHBIE OMOMBI CyIIN. BOHBIE OMOMBI.

UenoeyectBO B Ouochepe 3eminu. AHTPONOreHHbIE W3MEHECHHUS B
ouocdepe. I'mobanbHBIC SKOJIOTHYSCKUE TTPOOIESMEL.

CocyiecTBoBaHue IPUPOLBI u YeJI0BEYeCTBa. Coxpanenue
OoropazHoo0Opasusi Kak OCHOBa yCTOMUMBOCTH Onocheprbl. OCHOBa pariOHATIEHOTO
yIOpaBJICHHUS TPUPOAHBIMH pPEeCypcaMu W WX HCIOJb30BaHue . JlocThxkeHus
OMOJOTHY U OXpaHa MPUPOJIBI.

JdemoHcTpanuu:



Ilopmpempui: A. [Ix. Tencnu, B. H. Cykaués, B. WI. Bepranckuid.

Tabnuyvr u cxemwr: «Ilumeseple nenu», «bUoLEHO3: cOCTaB U CTPYKTypay,
«[Ipupoansie coobmecTBay, «llenn nuTaHus», «OKOJIOTHYECKAs HUPAMUIAY,
«buocpepa u yenosek», «IKocucTeMa MUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOrO Jseca», «buoneHo3 Bomoéma», «ArpoueHos3», «lIpumepHsie
aAHTPOIIOTCHHBIC  BO3JCUCTBUS HA INPUPOAY», «BakHeWlIue HCTOYHHMKHU
3arpsi3HEHMsI BO3/yXa U TPYHTOBBIX BO», «[louBa — BaXkHEHIIasl COCTaBIAIOIIAS
ouocheps», «PakTopsl Aerpaganuu mnous», «llapHukoBsiit addexr», «DakTopsl
pasoaKTUBHOTO 3arpsisHeHUs Omocdeprr», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenne xuzHu B Ouocdepe», «O30HOBBI 3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdepe», «KpyroBopot azoTa B Ipupoae».

Obopyoosanue. Mojenb-anIuMKanus « TunuyHele OMOLIEHO3bD»; repoapuii
«PacTtutenpHbIe cO00IIECTBaY; KoJIeKIun «bronenosy, «BpeauTenn BaxxHEHIIX
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYp»; TrepOapuM M KOJUIEKIMH pacTeHUH U
YKUBOTHBIX, IIPUHAJICKAIINE K Pa3HbIM IKOJIOTMYECKMM IpPYIIIaM OAHOrO BHUAA,
Kpacnas knura P®, nzo0pakeHus oXpaHsIeMbIX BUJI0OB PACTEHUI U )KUBOTHBIX.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
HPEIMETA «bUOJIOI'US»

OcBoenune ydaeOHOTO TIpeameTa «buosorus» Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHus JOJDKHO OO€cledYnBaTh JOCTHUKEHUE CIACAYIONIUX JIMYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JINHHOCTHBIE PE3YJIbTATHBI

B cTpykType NHYHOCTHBIX PE3YJbTATOB OCBOCHHS mpeamera «bHhosiorus»
BBIJICJICHBI CIIEAYIOLIME COCTABIISAIOIINE:

0COo3HaHue OOYYAOITUMHUCS POCCHUUCKON T'pakKTaHCKOW HACHTUYHOCTH -
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEICIIEHUIO;

Hanudue momusayuy K 00y4eHuIo OMoJIOTHH;

yeleHanpasiienHoe pazeumue BHYTPEHHUX YOSKICHUI JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEW W HUCTOPUYECKUX TPAAULUA Pa3BUTHS OHOJIOTUYECKOTO
3HAHUS;

20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIMNXCSI PYKOBOJACTBOBATHCS B CBOECH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJIOBBIMA YCTAHOBKaMH, IMPUCYIIUMU CHUCTEME
OMOJOrNYECKOro 00pa3oOBaHMUS;

Hanuyue 3KOJIOTUYECKOTO MPABOCO3HAHUS, CNOCOOHOCMU CTaBUTh 1EIU U
CTPOUTH >KU3HCHHBIC TJIAHBI.

I'pasicoanckoe eocnumanue:

- c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM TMMO3UIMUA OOYYarOIIErocss Kak
aKTUBHOT'O U OTBETCTBEHHOI'O YJIeHAa POCCUICKOTO OOIIEeCTRA;

- OCO3HAHME CBOUX KOHCTUTYIIMOHHBIX IpaB MU OOSI3aHHOCTEH, yBaKCHHUE
3aKOHa W MIPaBOMOPSIIKA;

- TOTOBHOCTb K COBMECTHOW TBOPYECKOM [EATEIBHOCTH IPU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M MO3HABATEIBHBIX 3a7a4, BHITIOJHEHUU



OMOJIOTMYECKUX IKCIIEPUMEHTOB;
- CIOCOOHOCTH ONPENENATh COOCTBEHHYIO MO3UILINIO 0 OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOW KU3HU U OOBSCHSTH €€;

- YMEHHUE YUUTHIBATh B CBOUX JEUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOIO
B3aMMOJEHCTBUS JIOACH ¢ pa3HBIMU YOSXKICHUSAMH, KyIbTYPHBIMU LICHHOCTSIMHU U
COLIMAJIBHBIM I10JIOKEHHUEM;

- TOTOBHOCTHh K COTPYIHHMYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJHEHUS
y4eOHBIX, MO3HABaTEIbHBIX M MCCIECIOBATENbCKUX 3a/lad, YBAXUTEIbHOE
OTHOUIEHWE K MHEHUIO ONIOHEHTOB NPH OOCYXIEHUU CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

- TOTOBHOCTb K T'YMAaHUTapPHOU U BOJIOHTEPCKOU EATEIBHOCTH .

Ilampuomuueckoe eocnumanue:

- chOpMHPOBAHHOCTh  POCCHUICKOM  TIPaKIAHCKOW  HMJIEHTUYHOCTH,
[MaTPUOTU3MA, YBAXXEHUS K CBOEMY HApoOJy, YyBCTBAa OTBETCTBEHHOCTU IIEpE]
Ponunol, ropmoctu 3a CBOM Kpaul, cBOO PoIuHY, CBOW S3bIK U KYJIBTYDY,
IIPOIIIOE M HACTOSAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;

- I[ICHHOCTHO€ OTHOIICHUWE K MPUPOAHOMY HACICIWI0 W MAMATHUKAM
MPUPOABI; NOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CHOPTE, TEXHOJOTHSIX,
TpyAe;

- CIIOCOOHOCThH OIIEHUBATh BKJIAJl POCCHUHCKMX YYEHBIX B CTAHOBJICHHE M
pa3BuTHE OWOJOTUM, TMOHMMAaHWE 3HAYEHUsS OWOJOTHMM B I[IO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

- uJerHas yOeXJIEHHOCTh, TOTOBHOCTh K CiyXeHuto OTeuecTBy U €ro
3aIllMTe, OTBETCTBEHHOCTH 32 €0 CYJb0Y.

Jlyxoeno-npaecmeennoe eocnumanue:

- OCO3HAHME JYXOBHBIX [IEHHOCTEH POCCUICKOr0 HAPOAa;

- ¢c(pOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MTOBEICHHUS;

- ClIOCOOHOCTh OIICHUBAThH CHUTYAIlUIO W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

- OCO3HaAHUE JIMYHOTO BKJIaJIa B IOCTPOCHHUE YCTOHYMBOTO OYAYIIEro;

- OTBETCTBEHHOE OTHOIICHWE K CBOMM POJMTEIAM, CO3JaHUIKD CEMbU Ha
OCHOBE OCO3HAHHOI'O MPHUHATHSA I[EHHOCTEW CEMEWHOM XU3HU B COOTBETCTBHUM C
TpaguuusaMu HaponoB Poccun.

Acmemuueckoe gocnumanue:

- 9CTETUYECKOE OTHOIIEHHUE K MUPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUIA;

- TMOHHUMAaHHE 5SMOILMOHAIBLHOTO BO3JEHUCTBUS >KHUBOM NPUPOABI U €€
IIEHHOCTH;

- TOTOBHOCTh K CaMOBBIPOKCHHUIO B Pa3HBIX BUIaX MCKYCCTBA, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKON JTMIHOCTH.

QDu3uueckoe eocnumanue:

- MOHMMAaHWE W peanu3anus 3J0pOBOr0 M Oe30macHOro olpasa >KU3HH
(3mopoBoe  TUTaHWE, COOJIOJICHWE TUTHEHUYECKUX TPaBWJI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH MW OTAbIXa, peryispHas Qu3ndeckas



aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 370POBbIO;

- TIOHMMaHUE€ LEHHOCTH MPaBUJ HUHIAUBUAYAIBHOIO M KOJIJIEKTUBHOTO
0€3011aCHOr0 MOBEJCHUS B CUTyallUsIX, YIPOXKAIOIIMX 3J0POBbIO U JKU3HHU JIOEH;

- OCO3HAHME MOCJIECTBUI U HETIPUSATHE BPEIHBIX MPUBBIYEK (YIOTpEOIECHUS
AJIKOT0JIsI, HAPKOTUKOB, KYPEHUS) .

Tpyoosoe socnumanue:

- TOTOBHOCTB K TPYIY, OCO3HAaHHE IICHHOCTH MacTepPCTBa, TPYAOTIO0HE;

- TOTOBHOCTh K aKTHUBHOW JAESITEILHOCTH TEXHOJIOTHUYECKOW M COIUATBHON
HaANpPaBIEHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATh, TUIAHUPOBATh U CaMOCTOSTEIHHO
BBITIOJHATH TaKyIO JCSTEIbHOCTD;

- HHTEpeC K pasnudHbiM cdepamM TpodeCCHOHATBHON ACSITEIbHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOp Oymaymied mpodecchu W pearn30BbIBATH
COOCTBEHHbIE KHU3HEHHBIE TUIAHBI;

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO Ha
IPOTSKEHUH BCEU KU3HU .

IKOJIOTHYeCKOEe BOCIIUTAHHE:

- DKOJIOTHYECKHU I1eJIecO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOUYHUKY
JKW3HU Ha 3eMJI€, OCHOBE €€ CYyIlIECTBOBAHHS;

- TIOBBIIICHUE YPOBHS SKOJOTHYECKON KYJIbTYpbl: MPUOOPETEHHE OIBITA
IUIAHUPOBAHUSI TMOCTYIIKOB M OIEHKHM HMX BO3MOXHBIX MOCIEACTBAM ISt
OKPY’KAIOLIEH CPEIbI;

- OCO3HaHUE MI00ATBHOIO XapaKTepa dKOJIOTHYECKUX MPoOJieM U MyTel ux
pelieHus;

- CHOCOOHOCTh HMCHOJIB30BaTh MPUOOpPETaeMble MPHU H3YYEHHH OHOJOTHU
3HaHUS M YMEHUSA MPHU PEIICHUH TMpoOJieM, CBA3AHHBIX C palMOHAJIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIIOICHHE  MpaBWJI  TOBEAEHUS B  MPUPOJE,
HaMpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHSI B HSKOCHUCTEMAax, OXpaHy BHUJIOB,
AKOCHUCTEM, Orochepsl);

- QAKTUBHOE HENpUATHE JEWCTBUM, NPUHOCIIIMX BpEI OKPYKAIOLIEH
MPUPOIHON Cpejie, YMEHUE MPOTHO3UPOBATH HEOIArOMPUSITHBIC IKOJIOTUYECKUE
MOCJIEACTBUS NPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATH UX;

- HallM4u€ Pa3BUTOrO HSKOJOTMYECKOTO MBIIIJIEHUS, HKOJOTHYECKON
KYJbTYpbl, ONBITA JESITEIBHOCTH 3KOJIOTUYECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MMU B II0O3HABATEIbHOW, KOMMYHHUKATUBHOW M COLMAIBHON
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOU AEATETbHOCTH DKOJIOTHUYECKOM
HaIPaBJICHHOCTH.

Ilennocmu nayunozo nosnanus:

- c(hopMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JIUAJIOTE
KYJIbTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

- COBEPIIIEHCTBOBAHUE SI3bIKOBOM M YUTATEIHCKOW KYJIbTYpPHI KaK CpPEJCTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUS MUPA;

- TIOHMMaHue crnenupuKku OMOJOTUM KaK HayKd, OCO3HAHHME €€ poJihd B



dbopMHUpPOBaHUN PAIMOHATHHOTO HAYYHOTO MBIIUICHHS, CO3JaHUM I[EJTOCTHOTO
MpeCTaBIeHUs] 00 OKpYyXKalollleM MHUpE KaK O €IWHCTBE NMPUPOJbI, YellOBEeKa U
oOIlecTBa, B TIO3HAHUW MPHUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUHd MpolIeM
COXpaHEHHS TIPUPOIHOTO PABHOBECHS,

- yOSXXIEHHOCTh B 3HAYMMOCTU OMOJIOTHH JIJII COBPEMEHHOM IUBUIIM3AIINH:
oOecricueHUsT HOBOTO YPOBHS PAa3BUTHS MEIUIIMHBI; CO3JIaHUS TEPCIIEKTHBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX  peliaTh  PECypcHble  MpoOJIeMbl  pa3BUTHS
YeJI0BEUECTBA; IMOUCKA MyTeH BBIXO/A W3 TJIOOAIBHBIX IKOJOTHUUECKHUX MPOOIEM U
oOecrieueHus  Mmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
WCITOJIb30BAHUIO TIPUPOJIHBIX PECYypcoB W (HOPMHUPOBAHHMIO HOBBIX CTaHIAPTOB
KU3HH,

- 3aMHTEPECOBAHHOCTh B TMOJYYCHUU OHOJIOTHYECCKUX 3HAHWK B IIEISX
MOBBIIMICHUS OOIMIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOW I'PaMOTHOCTH OOydaromuxcs, GpopMupyeMon
IPU U3y4YEeHUU OUOJIOTHH;

- [OHMMaHHW€ CYIIHOCTA METOJOB TIO3HAHUS, HCIOJb3YEeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTb HCIOJB30BAaTh IOJydyaeMble 3HAHUS IS
aHanM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUpA U MPOUCXOASAIIMX B HEM
U3MEHEHUH; yMEHUE JieJaTh OOOCHOBAaHHBIE 3aKJIIOYEHUS HAa OCHOBE HAyUYHBIX
($haKTOB U UMEIOIIMXCA JAHHBIX C IEbI0 MOJIYYSHHS T0CTOBEPHBIX BHIBOJIOB;

- CITOCOOHOCTH CaMOCTOSITEIIBHO MCIOJIb30BaTh OMOJIOTHYCCKUAC 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

- OCO3HAHHE IIEHHOCTH HAyYHOU JEATEIHHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIFHOCTh HHIUBUAYAIBHO U B TPYIIIIC;

- TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30OBaHHWIO W
caM000pa30BaHNI0, K aKTUBHOMY ITOJIYYCHHIO HOBBIX 3HAHWM IO OHOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSIMH .

B  mpomecce  AgoCTWKEHHS ~ JIUYHOCTHBIX  pE3yJbTAaTOB  OCBOCHHS
oOydJaromuMHUCs TPOrpaMMBbl CpeHEr0 O0IIero oOpa3oBaHUS Yy OOyYarONTUXCS
COBEPIIICHCTBYETCS IMOYUOHANLHBIL uUHmenieKm, MPEANOIararoHii
c(hOpMHUPOBAHHOCTH:

- CaMOCO3HAHUs,  BKIIOYAIOIIETO  CHOCOOHOCTh  MOHUMATh  CBOE
HOMOIIMOHAJILHOE COCTOSTHUE, BHJETh HANpPaBJICHUS pa3BU- THUS COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

- camopezynuposaniisl, BKIIOYAIONET0 CaMOKOHTPOJb, YMEHHE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIIOCOOHOCTh AaJalTHPOBAThCA K
HYMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

- BHYmMpeHHell MOmusayuu, BKIIOYAIOIMeH CTpeMIICHUE K JOCTHKEHUIO TIEITH
U yCIIeXy, ONTHUMH3M, HHUITMATUBHOCTh, YMEHUE JICHCTBOBATH, UCXOJS M3 CBOMX
BO3MOKHOCTEH;

- omnamuu, BKJIIOYAIONIEH CHOCOOHOCTh TIOHMMATh 3MOIMOHAIBHOE
COCTOSIHUE JPYTUX, VYYHUTHIBATH €r0 TIPH OCYIIECTBICHHH KOMMYHHKAIIUU,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

- COYUAaIbHLIX HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh BBICTPAWBATH
OTHOIIEHUSI C APYTHUMH JIIOABMH, 3a00TUTHCSI, MPOSBISATH MHTEPEC M pa3peiiaTh



KOH(JIUKTHI.
METANPEAMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe pe3yiabTaThl OCBOSHUs ydeOHOro npeamMera «buoiorus»
eKIOYaom: 3HAYUMbIe I (POPMHUPOBAHUS MHMPOBO33PEHUSI OOYUAOIIMXCS
MEXIMCIUIUTMHAPHBIC (MEXKIPEIMETHBIC) 00IICHAYYHbIE TTOHATHS, OTPaKarolne
I[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHpa U CHEeHUPUKY METOJIOB IO3HAHUS,
HCIIOJIB3YEeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPrus, sIBJICHUE, MPOILIeCC,
CUCTEMa, HAYYHBIN (aKT, TPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCJIeIOBaHNEe, HAOIOICHNE, U3MEPEHUE, SKCIIEPUMEHT U JP .); YHHUBEPCAIbHbBIC
ydeOHble JACHCTBUSA (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIC, PETYJISTUBHEIC),
obecrieunBaromme GopmMupoBanre (PyHKIIMOHATBHON TPAMOTHOCTH U COIUAIILHOMN
KOMIETEHIIUH  OOyYarolmuxcs; CIOCOOHOCTh  OOYYaloMIMXCs  HCMOJb30BaTh
OCBOEHHBIE MEKIUCIIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIIbHbBIC
y4eOHbIC ICUCTBUS B MO3HABATEILHON U COIIMATIBLHOMN ITPAKTHUKE.

YHuBepcajibHble Yy4eOHbIe T03HABATEbHbIE IeliCTBUS:

0a3oenle nozuuecKkue oelcmeust:

- CaMOCTOSATENBHO (QOopMyIUpOBaTh W aKTyaJM3UPOBaTh IpodJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- UCIIOJIB30BaTh MPHU OCBOCHHMHM 3HAHUN MPUEMBI JIOTHYECKOTO MBIIICHHS
(ananm3a, CMHTE3a, CpaBHEHUSI, KJacCu(pUKaIuu, 0000IeHUs ), pACKPBIBATh CMBICI
OMOJOTUYECKUX TOHATHM (BBIICIATh MX XapaKTepHBIC MPU3HAKH, YCTAaHABIMBATH
CBSI3H C IPYTUMH TTOHSATHSIMH );

- ONpENeNATh LENU JESITEIbHOCTH, 3ajJaBas HapaMeTpbl U KPUTEPUU HUX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU IIEISIMU;

- UCIIOJIb30BaTh OWOJOTUYECKUE TMOHSTUS i1 OOBICHEHUs (HAaKTOB U
SBJICHUM KUBOU MIPUPOJIBL;

- CTPOUTH JIOTUYECKHE PaCCYyXIACHUS (MHAYKTUBHBIC, JCIYKTHBHBIC, II0
aHAJIOTUH), BBISABIIATH 3aKOHOMEPHOCTH M TPOTHBOPEUHS B paccMaTPUBAEMBIX
SBJIICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

- NPUMEHATh CXEMHO-MOJEIbHBIC  CpEICTBAa ISl  MPEACTABICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHWM B M3y4aeMbIX OMOJIOTHYCCKHX OOBEKTaX, a
TaKkKe  MPOTUBOPEYMH  Pa3HOr0  poja,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMAITMOHHBIX HCTOYHHKAX;

- pa3pabatbIBaTh IJIaH PEIICHUSI TPOOJIEMBI C YUETOM aHAIM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

- BHOCHTh KOPPEKTHBBI B JIEATEIHLHOCTh, OIICHUBATh COOTBETCTBHE
PEe3yJbTATOB 1IEJISIM, OLICHUBATH PUCKHU MOCJIEACTBUM IESITEIHHOCTH;

-  KOODJIWHUPOBATh W BBIMOJHATH pPabOTy B YCIOBUAX peaIbHOTO,
BUPTYaJIbHOT'O 1 KOMOMHUPOBAaHHOTO B3aMMO/ICHCTBHSI,

- pa3BHUBaTh KPEATHBHOE MBIIIICHHE TIPH PEIICHUH )KH3HCHHBIX TIPOOJIeM;

0azoenvle uccieo0o8amenbCKue 0elcmeus:

- BIIQJETh HABBIKAMH  Y4EOHO-MCCIEAOBATEILCKOM U MPOEKTHOM
JeATeIIbHOCTH, HaBBIKAMHU pa3perieHus mnpodieM; o0JanaTh CHOCOOHOCTBIO H
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METOJOB PEIICHHS MPAKTHUYECKUX
3a/1a4, IPUMEHEHHUIO PA3IMYHBIX METOA0B ITO3HAHMS;



- HCIIOJb30BaTh PA3IUYHbIE BHJBI JESITEIBHOCTU IO IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETalny, NPeoOpa30BaHUIO U IPUMEHEHHIO B Y4YEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUM YU€OHBIX U COLMAIBHBIX ITPOEKTOB;

- (opmupoBaTh HAy4YHBIH THUN  MBIIUICHUS, BIAJETh HAYYHOH
TEPMHUHOJIOTHEN, KIIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

- CTaBUTh U (HOpMynIHpOBaTh COOCTBEHHBIE 3a/layd B 00pa30BaTEIbHON
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

- BBIIBJISITh NPHUYMHHO-CJIEICTBEHHBIE CBSI3W W aKTyaJU3HpOBaTh 3ajaady,
BBIJIBUTaTh TUIOTE3y €€ pEelIeHUs, HaXOAWUTh apryMEHThl U1 J0Ka3aTeabCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

- aHAJIM3UPOBATh IIOJYYEHHBIE B XOJ€ pEIIEHUs 3a7auyd pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh X JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

- JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBII ONBIT;

- OCYILIECTBIISITH LI€JICHANPABICHHBIA MOUCK MEPEHOCA CPEACTB U CIOCOO0B
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

- YMETh NEPEHOCUTh 3HAHUS B MO3HABATEJIbHYIO U MPAKTUYECKYIO 00JIaCTH
KU3HEIEATEIbHOCTH;

- YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1aCTe;

- BBIJIBUTaTh HOBbIE HJIEU, IPEjIaraTh OpUrMHAIBHBIE MTOAXO0/IbI U PELICHUS;
CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS;

Oelicmeus no pabome c ungopmayuei:

- OpHUEHTUPOBATBHCS B pA3IMYHBIX MCTOYHUKAX HUH(popmanuu (Tekcrte
y4e0HOr0 1Moco0usl, HAy4YHO-TIOMYJISIPHOU TUTEPAType, OUOTOTMUYECKUX CIIOBAPSAX U
CIPaBOYHMKaX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B HTepHeTe), aHamM3upoBaTh
MH(OPMAIUIO Pa3IMYHbIX BUOB U (POPM MPEICTaBICHUS, KPUTHUECKH OIIEHUBAThH
€€ JT0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

- opMyIUPOBATH 3aMPOCHl U MIPUMEHSTH Pa3INYHbIE METOJIbI IPU MTOUCKE U
otOope Ouosornyeckor MHGOpMaIUKU, HEOOXOAUMON JJIs BBITIOJHEHUS Yy4eOHBIX
3ajay;

- IpuoOpeTaTh OMBIT UCHOJIB30BaHUS UH(POPMALIMOHHO-KOMMYHHUKAaTUBHBIX
TEXHOJIOTHIA, COBEPIIECHCTBOBATh KYJIbTYPY AKTUBHOI'O MCIIOJIB30BAHUSI PAa3IMYHBIX
IIOMCKOBBIX CUCTEM;

- CaMOCTOSITEJIBHO BBIOMpaTh ONTHUMAJIbHYIO (OpMYy TMpelCTaBIICHUS
ounonornyeckor nHbopMalu (CXeMbl, rpaQuKu, JUarpaMMbl, TAOJUIbI, PUCYHKU
Hap .);

- HCMOJB30BATh HAYYHBIM SI3bIK B KA4yeCTBE CpeAcTBa NpH padore ¢
Ovonornyeckod HHPOpMaLMEnd: NPUMEHSITh XUMUYECKHUE, (QU3NYECKHE U
MaTeMaTUYeCKUe 3HaKW U CHUMBOJIBI, (pOpMyIibl, aOOpeBUATypy, HOMEHKJIATYpYy,
UCIIONB30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHUYECKHE  CPEACTBA
HaTJISIHOCTH;

- BJaJeTh HaBbIKAMHM pAclO3HAaBaHMA W  3alIUThl  MH(OpPMALUH,
nH()OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH .

OBiageHne yHMBEPCAJIbHBIMA KOMMYHUMKATUBHBIMH 1€ CTBUSIMM:

obuwenue:



- OCYHIECTBIISITh KOMMYHHKAIlMM BO BceX cdepax JKW3HMU; aKTUBHO
y4acTBOBaTh B JMAJIOT€ WM JIMUCKYCCHM IO CYHIECTBY OOCYXJIaeMOH TeMbl
(yMeHue 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCUTEIBHO BBHIMOTHEHUS
MpeIaraéMou 3aJ1a4u, yYUThIBATh HHTEPECHI U COTJIACOBAHHOCTh MO3ULINI APYTUX
YYaCTHUKOB JAHAJIOra WK JUCKYCCUH);

- pacro3HaBaTh HeBepOalbHbIE CpPEJCTBAa OOIICHHS, NMOHHUMAaTh 3HAYCHHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMSI KOH(IMKTHBIX CUTYyalluii;
YMETb CMATYATh KOH(M)IUKTHI U BECTH MIEPETOBOPHI;

- BJIQJIETh PA3JIMYHBIMU CITIOCOOaMHU OOIICHUS U B3aUMOJACICTBUS; IOHUMATh
HaMEpEHUs IPYTUX JIOAEH, TPOSBISTh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOppPEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

- pa3BEPHYTO W JIOTUYHO M3Jaratb CBOIK TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

coemecmHuasn 0esameabHOCHLb:

- IIOHMMaTh M  HCIOJb30BAaTh  IPEUMYIIECTBA  KOMaHIHOH H
UHAMBUAYAJIbHONM  paOOThl MpU  pEIIEHUH  OUOJOTUYECKOW  MpOOIEMBI,
00OCHOBBIBaTh HEOOXOJUMOCTh IMPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJCHCTBUS
IpU peIlIeHnU Y4eOHOH 3aauu;

- BBIOMpaTh TEMATUKy M METOJIbl COBMECTHBIX JEMCTBHI C y4y€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHUBA,;

- [pPUHUMATh 1E€JIb COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JCHUCTBUSA MO €€ INOCTWIKEHUIO: COCTABJIATH IUIAH JICWCTBHM,
pacrpenensiTh pojau ¢ y4€TOM MHEHUN YYaCTHHUKOB, OOCYXAaTh pPE3YJIbTaThl
COBMECTHOM padoThI;

- OLEHMBATh KAauyeCTBO CBOEr0 BKJIaJa W BKIAJa KaXKIOr0 Yy4YacTHUKA
KOMaH/Ibl B OO pe3ybTaT MO pa3padOTaHHBIM KPUTEPHUSIM;

- mpejaratb HOBBIE IIPOEKTHI, OLIEHMBATh WIEH C IO3WLHWHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

- OCYILIECTBJISITh NO3UTUBHOE CTPATETMUYECKOE IIOBEJIEHHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHUE, ObITh HMHUIIMATUBHBIM .

OBiaieHue YHMBEPCAJIBHBIMH PeryJISTHBHBIMH ACHCTBUSMMU:

CaMOOP2AHU3AUUA:

- HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIsl BBIABICHUS MPOOJIEM U HX
pELIeHUS B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

- BbIOMpaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUW LIEJIEBBIE U CMBICIOBBIC
YCTAaHOBKU B CBOMX JCHCTBUAX M MOCTYNKAax MO OTHOLIEHUIO K >KMBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

- CaMOCTOATENIbHO  OCYILIECTBISITh  MO3HABATEIbHYIO  JIE€ATEIbHOCTD,
BBISIBJISAITH MPOOJIEMBbI, CTaBUTh U (OpMYyJIHMpOBaTh COOCTBEHHBIE 33Jayd B
00pa30BaTeNbHON JEATEIBHOCTH U KU3HEHHBIX CUTYaIUX;

- CaMOCTOATEJIbHO COCTABJIATH IJIaH pEUICHUs NpoOJieMbl € Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHIA;

- 1aBaTh OLEHKY HOBBIM CUTYaLlHsIM;

- paciIupsITh paMKH y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

- JlemaTh ~ OCO3HAHHBIM  BBHIOOpP, AaApPryMEHTUpOBaTh  €ro, Opatb



OTBETCTBEHHOCTbH 3a PEILICHHUE;

- OLICHUBATb NMPUOOPETEHHBIH OIIBIT;

- CocOoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKON IPYAUIUU B
pa3HbIX O00JIACTSX 3HAHUW, TOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBIM YPOBEHB; 2) CAMOKOHTPOJIb:

- I1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B IESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISIM;

- BJAQACTh HaBbIKAMH TIO3HABATEIBHOW pEQIIEKCHU KaK OCO3HAHUS
COBEpIIAEMbIX JICCTBUM M MBICIUTEIBHBIX MPOIECCOB, HUX PE3yIbTaTOB U
OCHOBAHHW; WCIOJIb30BaTh MPUEMBI PEQIICKCUU ISl OIICHKHA CHUTYaIlud, BBIOOpa
BEPHOIO PEILICHHUS;

- YMETh OIICHMBATh PUCKU M CBOCBPEMEHHO NMPUHUMATh PEIICHUS MO UX
CHUKEHHUIO;

- NPUHAMAaTh MOTHBBI M AapryMEHThl JIPYTUX IpPU AHAIN3E pPE3YJIbTAaTOB
JEATEIIbHOCTH;

npunamue ceda u opyaux:

- IPUHUMATD ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

- MPUHAMATh MOTHBBI M apryMEHThl JPYTUX NpPU aAHAIN3E PE3YJIbTAaTOB
JEATEIIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONINOKY;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU APYroro YeJIOBeKa .

INPEJIMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaThl OocBoeHUs mnporpammbel COO mno Ouosornu Ha
0a30BOM YpOBHE BKIIIOUAIOT cielupUUYEcKue sl yueOHoro npeamera «buosorus»
Hay4YHbIE 3HAHUSI, YMEHUS U CIOCOOBI JEHUCTBUN MO OCBOEHUIO, MHTEPIPETALNH U
npeoOpa30BaHUIO 3HAHUM, BUJIbI JAESATEIBHOCTU IO MOJYyYEHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUM B Pa3/IMYHBIX YYEOHBIX CHUTYyalMsIX, a TaKKe€ B pealIbHbIX
KU3HEHHBIX CUTYyAallUsIX, CBA3aHHBIX C OMOJIOTHEN.

10 kace

[TpenmMeTHBIE pe3yabTaThl OCBOECHUS yueOHOro npenmMera «buonorus»
JOJDKHBI OTPAXKaTh:

1) c(hOpMHPOBAHHOCTh 3HAHUW O MECTE W POJIM OHOJIOTUH B CHCTEME
HAy4YHOI'O 3HAaHMSI E€CTECTBEHHbIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPAa W HAYYHOTO MHUPOBO33PEHMS; O BKIIAJE
pOCCUUCKMX H 3apyOEKHBIX YUE€HBIX-OMOJIOTOB B  pa3BUTHE OUOJIOTUH,
(yHKUIHMOHATIBHOM TPaMOTHOCTH YeJIOBEKA JIJISl PEIICHUs )KU3HEHHBIX 33]1a4;

2) YMEHUE pACKpbIBATH COJEpPkKAaHUE OUOJOTHYECKUX TEPMUHOB H
MOHSATUM: KU3Hb, KJETKa, OpraHu3M; MeTabosu3M (0OMEH BeEIIeCTB U
NpeBpallleHUe SHEPIrHH), TOMEOCTa3 (CaMOperyssiius), YpOBHEBas OpraHU3alus
KUBBIX CHCTEM, CaMOBOCIPOM3BeNECHHUE (PENPOAYKIIMs), HACIEACTBEHHOCTD,
WU3MEHYUBOCTb, POCT U PA3BUTHUE;

3) yYMEHUE U3J1araTh OMOJIOrMYeCKUEe TEOpHUH (KIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsI, LIEHTpajbHasi JOrMa MOJIEKYJsipHOW Ouonoruu), 3axkoHbl (I



Mennens, T . Moprana, H . 1 . BaBunioBa) u yuenus (o meHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyIbTYpHBIX pactenuid H . M . BaBunona), onpenensite rpaHUIlbl
WX IPUMEHUMOCTH K KMBBIM CHCTEMAaM;

4) yMEHUE BIAJE€Th METOJAMH HAay4YHOTO IIO3HAHUS B OHOJIOTHUH:
HaAOJIIOZICHUE U OMMCAHUE KUBBIX CUCTEM, MPOIIECCOB U SIBJIICHUI; OpraHU3alus U
MPOBEICHNE OMOJOTUYECKOTO IKCIIEPUMEHTA, BBIJABUKEHUE TUTIOTE3bI; BBISBICHUE
3aBUCUMOCTH MEXIy HCCICAYEMbIMU BEIMYMHAMH, OOBSICHEHHE IOTYYEHHBIX
pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTUN, TEOPUHA U 3aKOHOB; YMECHHE
JI€TIaTh BBIBOJIbI HA OCHOBAHUH IMOJYYECHHBIX PE3YJIbTATOB;

5) YMEHHE BBIJCATh CYIIECTBEHHbIE NPU3HAKA BUPYCOB, KIETOK
MIPOKApUOT W OYKAPUOT; OJHOKIETOYHBIX M MHOTOKIIETOYHBIX OpPraHU3MOB;
OCOOEHHOCTH TPOIECCOB: OOMEHA BEILECTB M IMPEBPAILCHUS] YHEPTUU B KIETKE,
dboToCHUHTE3a, MITACTUYECKOTO U SHEPreTUUECKOr0 0OMEHa, XeMOCHUHTE3a, MUTO3,
Meii03a, OTUIOIOTBOPEHUS, Pa3MHOKEHHUS, HAUBUIYaIbHOTO Pa3BUTHS OpraHu3Ma
(oHTOTEHER);

6) YMEHHUE TPUMEHATh TOJYYEHHbIC 3HAHUS IS OOBACHEHUS
OMOJIOTMYECKUX MPOIECCOB U SIBJICHUM, ISl TPUHATUS MPAKTUYECKUX PEIICHUN B
MOBCEIHEBHOM KU3HU C IEJIbI0 OOecreueHusi 0€30IacHOCTH CBOETO 3/I0POBBS U
3I0POBbS OKPY’KAIOIIUX JIOJIEH, COOIIOJICHUSI HOPM TPAMOTHOTO TIOBEJCHUS B
OKpY’Karolel MPUPOJHON Cpejie; MOHMMaHuEe HEOOXOIMMOCTH HCIOIb30BaHUs
JIOCTUKEHUM COBPEMEHHOM OWOJOTUM M OMOTEXHOJIOTHH JUIsi palydOHAIbHOIO
MPUPOJIOTIOTH30BAHUS;

7) YMEHHE pelllaTh SJEMEHTapHbIE I€HETUUYECKUEe 3aJa4d Ha MOHO- U
JUTUOPUAHOE CKpEIUBaHUE, CIEIJICHHOE HACJeIOBaHUE; COCTAaBJISATH CXEMBI
MOHOTHOPUJIHOTO CKpELIMBAaHUS JJIsl MpEACKa3aHUsl HAcJeIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

8) YMEHUE BBINOJHATh J1a0OpaTOpHbIE M TPAKTUYECKUE padoTHI,
coOJII01aTh TIpaBuUIIa MpU paboTe ¢ y4eOHBIM U TaO0OPATOPHBIM 000PYIOBaAHUEM;
9) yMEHUE KPUTHUYECKU OLICHUBATh U WHTEPIPETUPOBATH MHPOPMAIIUIO

OMOJIOTMUECKOTO  COJIEP)KaHHUs, BKIIOYAIOLIYI0 TICEBJAOHAy4YHblEe 3HAHUS U3
pa3nuuHbiXx HcTouHUKOB (CMMU, HaydHO-TIONyNsipHBIE MaTepuaibl); dTUUYECKHUE
aCTeKThl COBPEMEHHBIX UCCIIEJOBAaHUN B OMOJIOTUH, METULIMHE, ONOTEXHOJIOTUY;

10)  yYMEHHE CO3[aBaTh COOCTBEHHbIC MMCbMEHHBIE U YCTHBIE COOOIIECHHUS,
0000111ast 6MOJIOTHYECKYI0 UHPOPMAIIUIO U3 HECKOJIBKUX HMCTOYHHKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

11 knace

[IpeameTHbIE PE3yIbTATHl OCBOCHUS YUeOHOTO npeaMeTa «bruonorus»
JOJIKHBI OTPAXKATh:

1) c(OpPMHPOBAHHOCTh 3HAHUM O MECT€ W POJIU OMOJOTUU B CHUCTEME
HAyYHOTO 3HAHMSI E€CTECTBEHHbIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPAa W HAYYHOTO MHPOBO33PEHMS; O BKIIAJE
POCCHUHCKUX U 3apyOEXHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH;
(GyHKUIHMOHATIBLHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEeIlIeHUs )KU3HEHHBIX 3a]1a4;



2) YMEHUE pACKPBIBATH COJEpXKAaHUE OWOJOTHYECKUX TEPMUHOB W
NOHATUHN: BUJ, MOMYJSLMS, TeHO(POH, ABOIIONUS, IBUKYIIUE CHIbI ((haKTOPHI)
HBOJIIOIUH, MIPUCITIOCOOIEHHOCTh OPraHU3MOB, BU000pa30BaHUE, IKOJOTUYECKUE
(bakTophl, dKOCUCTEMA, MPOIYIEHThl, KOHCYMEHTBI, PEAYLIEHThI, LIEd MUTaHUS,
HKOJIOTHYECKasl Mpamua, OMoreoleHos, onocdepa;

3) yMEHUE U3JlaraTh OMOJIOTHYecKre Teopuu (IBONOIMOHHAas Teopus Y .
JlapBuHa, CHHTETHYECKash TEOpHUSl DHBOJIOIMH), 3aKOHbI U 3aKOHOMEPHOCTH
(3apogsimeBoro cxonctea K . M . bapa, uepegoBanus riaBHBIX HalpaBICHUA U
nyteit sBomonun A . H . CeBepuioBa, yuenus o 6uocdepe B . U . Bepnanckoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

4) yMEHUE BIAJE€Th METOJAMH HAy4YHOTO IIO3HAHWS B OWOJIOTHH:
HaAOJIIOZICHUE U OMMCAHUE KUBBIX CUCTEM, MPOIIECCOB U SIBJIICHUI; OpraHU3alus U
MPOBEICHNE OMOJOTUYECKOTO IKCIIEPUMEHTA, BBIIBUKEHUE TUTIOTE3bI; BBISBICHUE
3aBUCUMOCTH MEXIYy HCCIEAyEeMbIMU BEIUYMHAMH, OOBSCHEHHE TOJYYEHHBIX
pEe3yIbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSITUN, TEOPUUA M 3aKOHOB; YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYUYECHHBIX PE3YJIbTATOB;

5) yMEHUE BBIJICIIATD CYIIIECTBEHHbIEC MPU3HAKU CTPOCHHUS
OMOJIOTMYECKUX OOBEKTOB: BUJIOB, MOMYJAIMH, MNPOAYIIEHTOB, KOHCYMEHTOB,
pPEAYLEHTOB, OMOreOlEHO30B U  3KOCHCTEM; OCOOEHHOCTH  IPOLIECCOB:
HACJIEICTBEHHOM W3MEHUYMBOCTH, ECTECTBEHHOTO O0TOOpa, BHUI000pa3oBaHU,
NPUCIOCOOJICHHOCTH OPraHU3MOB, JIEUCTBHUS 3KOJOTMYECKHX (PAaKTOPOB Ha
OpraHu3Mbl, I[E€peHoca BEIIECTB M IOTOKAa SHEPrMM B  3KOCHCTEMaX,
aHTPOIIOTEHHBIX HM3MEHEHUH B HKOCHUCTEMax CBOEMl MECTHOCTH, KpPyroBOpOTa
BEILIECTB U OMOT€OXUMUUYECKHUX ITUKIIOB B Onocdepe;

6) YMEHHUE TPUMEHATh TOJYYEHHbIC 3HAHUS IS OOBACHEHUS
OMOJOTUYECKUX TIPOLIECCOB U SIBJIICHUM, JUISI IPUHATHS MPAKTHUECKUX PEIICHUI B
MOBCEIHEBHOM JKM3HU C LIEJIbI0 oOecrieueHusi 0e30MacHOCTU CBOETO 30POBbs U
3JI0POBbSI OKPYKAIOIIUX JIOJEH, COOJIOJIEHHUS HOPM TPAMOTHOTO TIOBEJACHHS B
OKpYXalolel MPUPOJHON cpejie; MOHUMaHHE HEOOXOJAMMOCTH HCHOJIb30BaHUS
JOCTHXKEHUM COBPEMEHHOM OMOJIOTHH I PAIlMOHAIBHOTO MPUPOIOTIONB30BAHMS;

7) YMEHUE peIaTh JIEMEHTAPHbIE OMOJIOTMYECKUE 3a7a4M, COCTABIISATH
CXEMBI [IEPEHOCA BEIIECTB U SHEPTUH B SKOCHCTEMAX

(uenu nuTaHMs);

8) YMEHUE BBINOJHATH J1a0OpaTOpHbIE M MPAKTUYECKHUE padoTHI,
cOOJTI0IaTh TIpaBuMIIa MpU paboTe ¢ y4eOHBIM U JaOOPATOPHBIM 000PYAOBAHUEM;

9) YMEHHUE KPUTHUYECKHU OIEHUBATh M MUHTEPIPETUPOBATH UHPOPMAIUIO
OMOJIOTUYECKOTO  COJEP’KAaHMSI, BKIIOUYAIOIIYIO TICEBIOHAYYHBbIE 3HAHUA W3
pPa3IMYHBIX ~ HCTOYHHUKOB (CMU, Hay4YHO-TIOMYJISIPHbIE MaTtepualbl);
paccMaTpuBarh  J100albHBIE  JKOJOTHYECKHE MPOOJIEMBI  COBPEMEHHOCTH,
dhopMUPOBATH 10 OTHOIICHHUIO K HUM COOCTBEHHYIO MO3HUIIUIO;

10)  yYMEHHE CO3[aBaTh COOCTBEHHbIE MTUCHMEHHbBIE U YCTHBIE COOOIICHMUS,
000011251 OMOJIOTMYECKYI0 UH(POPMAIMIO U3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.
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