AHHOTanus K padoyeit nporpamme no buosiornn 10-11 kiaace

2.1.12.1. PaGoyass mporpamma 1o yuyeOHOMYy TmipeaMery «buonorus»
(6a3oBBIN ypoBeHb) (mpeameTHas 00JacTh «EcTecTBeHHO-HAydYHBIE MPEAMETH»)
(mamee COOTBETCTBEHHO — TMporpaMMa IO OWOJOrHH, OWOJIOTHS) BKIIOYAET
MOSICHUTENBHYIO 3aIUCKY, COJEp)KaHHe OOYy4YeHUs, IUIAaHUPYEMbIE pPe3yiIbTaThl
OCBOCHMSI IIPOTPAMMBI TIO OMOJIOTHH.

2.1.12.2. TlosicHuTeNbHAS 3aIMCKa OTpaXkaeT OOIIUe eI U 3a]a4l U3yUCHUS
OWOJIOTHN, XapaKTEPUCTUKY IICHXOJOTHUECKHX TPEANOCHIIIOK K €€ H3yYeHHUIO
00y4arOIUMHUCS, MECTO B CTPYKTYpE y4eOHOTO IJIaHa, a TAKXKE MOAXO0IbI K 0TO0pY
coJiep KaHusl, K OTPEICICHUIO TIIAHUPYEMBIX PE3YIbTaTOB.

2.1.12.3. Conepxanue 0Oy4eHHs] PACKpBIBAECT COJEpP>KATENbHBIE JHUHUH,
KOTOPBIE Mpe/IaratoTcs sl 00s3aTeIbHOTO U3YUYEHUS B KaXKJIOM KJIacce Ha YPOBHE
CpeaHero oo1ero oopa3oBaHuUsl.

2.1.12.4. IInanupyembie pe3yabTaTbl OCBOCHHUS MPOTPaMMBI MO OHOJIOTHHU
BKJIFOYAIOT JIMYHOCTHBIE, METANPEIMETHBIE PE3YJIBTATHI 32 BECh MEPUO 00YUCHUS
Ha YpOBHE CpeJHEero ooOIero oOpa3oBaHMs, a TaKXe MPEIMETHBIC JOCTHXKCHUS
00y4Jaromnierocs 3a KakIbIi Toj] 00yueHus.

2.1.12.5. TlosicuuTenbpHas 3ammmcka.

2.1.125.1. Tlpu pazpaboTke MporpaMMbl O OWOJIOTUH TEOPETUUYECKYIO
OCHOBY U OTpENETIeHUs] MOJAX0/I0B K (DOPMUPOBAHUIO COJEPKAHUS YUEOHOTO
npeamera «buonorus» coctaBuin: KoHuenTyanbHble nonoxkenus ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHus, pe3ydbTaToB OO0ydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MTOJIOKEHUSI 00 OOIIUX MENIX U
NPUHITUIAX, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
oO1mrero oopazoBanus B Poccuiickoit deneparnuu, a Tak>Ke MOJI0KEHUS O CeIupUKe
Owonornu, €€ 3HAYEHWHW B TIO3HAHUHM JKUBOW TMPUPOJLI W oOecrnedeHuun
CYIIECTBOBaHMS dYelloBeYeckoro oOmiecTBa. COriiacHO HA3BaHHBIM TIOJIOKCHHSIM

OTpe/ieNIeHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBI 110 OHMOJIOTHUHU U €€ CTPYKTYpA.



2.1.12.5.2. Ilporpamma no Onosiornu Ja€T NpeCTaBICHUE O IEeIAX, 00 o01Ieit
cTpaTernd OOy4YeHHs, BOCIHMTAHUA M Pa3BUTHS OOYYAIOMIUXCS CpeICTBaMU
yueOHOro mnpeamera «buosorusi», omnpeaenser o0s3aTellbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue IO pasleinaM H  Temaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 Marepuana ¢ y4éToM
MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€M, JOTMKH 00pa30BATEIHLHOTO
mpoliecca, BO3pacTHBIX 0COOCHHOCTEH oOyJaromuxcs. B mporpamme no O6umoioruu
TaK)K€ YUUTHIBAIOTCA TPEOOBAHUS K IUTAHUPYEMBIM JIMYHOCTHBIM, METAIIPEIMETHBIM
U NIPEAMETHBIM pe3yJibTaTaM 00y4eHHs B POPMUPOBAHUU OCHOBHBIX BUJIOB YYEOHO-
MO3HABATENILHON JESATEIbHOCTH/YUeOHBIX NEUCTBUN OOyYarolUXCsa MO OCBOCHUIO
coJiepKaHusl OMOJIOrMYECKOro oOpa3oBaHMUsL.

2.1.12.5.3. B nporpamme o Ouonoruu (10—11 xmaccel, 6a30BbIi YpOBEHB)
pean30BaH MPUHIIMII IPEEMCTBEHHOCTH B U3yUYE€HUU OUOJIOrUH, OJlaroaps YyeMy B
HEHl IPOCMAaTPUBACTCS HANPABICHHOCTh HA pa3BUTUE 3HAHWM, CBA3aHHBIX C
(GbOpMHpPOBAaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTalU JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, TPEACTABICHHUI O 3J0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHUEM K OKpYKalollled NpUpOIHON cpeje.
[ToaTomy Hapsiy ¢ U3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHil, a TakkKe 3HAHUU O
CTPOEHUH >KMBBIX CUCTEM PA3HOI0 PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KWU3HU JJIA PEIICHUSI IPUKIAIHBIX 3a/1a4, B
TOM 4YHCle: NpO(QUIAKTUKK HACIEACTBEHHBIX 3a00JIEBaHMUN YEIOBEKa, MEIUKO-
T€HEeTHYECKOr0 KOHCYJIbTUPOBAHMSI, 000CHOBAHUS YKOJIOTMUECKH LIEeCO00pa3HOTO
MOBEACHUS B OKPYKAIOWIIEW NPUPOJHON Cpelle, aHAIM3a BIMSHUS XO3SIMCTBEHHOU
NeSATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX 3KOCHCTEM.
VYcuneHue BHUMaHUS K TPUKIAJAHON HaNpaBlIEHHOCTH Y4yeOHOro IMpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO OOECTIeUeHHUs YCIIOBUHM JUISI pELICHHUS
OJIHOM M3 aKTyalbHBIX 3a7a4 IIKOJLHOTO OMOJIOTHYECKOTO 00pa30BaHus, KOTOpas
npeanosaraet (GOpMUPOBaHHE Yy OOYYAIOMIMXCSA CHOCOOHOCTH aJanTHPOBATHCS K

HN3MCHCHUAM JUHAMHUYHO pa3BUBAOIICTOCA COBPEMCHHOI'O MHPA.



2.1.12.5.4. Tlporpamma 1O OHONOTUM  SIBASETCS  OPUEHTHPOM IS
COCTaBJICHHSI Pa0OYUX MPOTPaMM, aBTOPHI KOTOPBIX MOTYT MPEIJIOKUTHL CBOM
BAapUAHT IOCJIEI0BATEILHOCTH U3YyUEHHUS U CTPYKTYPhl yueOHOTO MaTepuana, CBOE
BUJieHUe TyTed (opmupoBanus y oOydarommxcs 10—11 kiaccoB mpeamMeTHBIX
3HaHWM, YMEHUU U CHOCOOOB Yy4eOHOU NEATEeNbHOCTH, a TaKKEe METOJUYECKUX
peleHuil 3aja4 BOCIUTAHUA W PAa3BUTUS CPEACTBAMU Yy4uyeOHOro TmpeaMera
«buomorus.

2.1.12.5.5. buonorus Ha ypoBHE CpeJHEro oOIero o0pa3oBaHUs 3aHUMACT
BaykHOE MecTo. OH obecnieunBaeT GopMHUpPOBaHUE Yy 00YUatOIIUXCSl PEACTABICHUIN
O Hay4YHOW KapTUHE MUpPA, paclIupsAeT U 0000IIaeT 3HaHUs O )KUBOW MpuUpoje, e€
OTJIMYUTENbHBIX TPU3HAKaX — YPOBHEBOW OpraHW3alldd M SBOJIONUHU, CO3/AET
YCIIOBHSI  JJIS: TIO3HAHWS  3aKOHOB  JKMBOW  TMPHUPOIBLI,  (OPMHUPOBAHUS
(GyHKIMOHATIBLHOM TPAaMOTHOCTH, HABBIKOB 370pOBOTO M 0Oe30macHoro obpasa
YKU3HH, YKOJOTHYECKOTO MBIIUICHHS, [IEHHOCTHOTO OTHOIIICHUS K dKUBOW MPUPOJIE
Y YEJIOBEKY.

2.1.12.5.6. bonpimioe 3HaueHuWe OWONOTHS HMMEET TakKe IS PEIICHHS
BOCIUTATENIBHBIX M Pa3BUBAIOLIMX 3aJad CpeJHEero oOmiero oOpa3oBaHus,
conpanu3ainuu odydarommxcsa. M3ydenne Omosorun oOecrieunBaeT YCIOBUS IS
dbopMHUpOBaHUS WHTEIUIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX W WH(OPMAIIMOHHBIX
HABBIKOB, ACTETUYECKON KYJIBTYPhI, CIIOCOOCTBYET HMHTETPAIlUU OMOJOTHYECKHUX
3HAHWM C MPEJICTABICHUSMU U3 IPYTUX YU€OHBIX IPEIMETOB, B YACTHOCTH, (DU3HKH,
XxuMuu U Teorpaduu. Ha3BaHHBIE MOJOXKEHUS O TNpeAHa3HAYCHUH Y4EOHOTO
npeaMera «BbHoIorHs COCTaBUIIM OCHOBY JIJISl OTIPEACTICHHS TIOJX0A0B K 0TOOpY U
CTPYKTYPUPOBAHHMIO €r0 COJCp)KaHUs, TMPEACTaBICHHOTO B TMporpamMme IIo
OHOJIOTHH.

2.1.12.5.7. Ot60p comepxanus yueOHOTO npeameTa «buosnorus» Ha 6a30BoM
YPOBHE OCYIIECTBIIEH C MO3UIUI KYJIbTYpOCOOOPa3HOTo MOAX0/1a, B COOTBETCTBUU
C KOTOPBIM OOydYaromuecs: JOHKHBI OCBOWTH 3HAHWUS M yMCHUS, 3HAUUMBIC IS
dbopmupoBanus 0OIIEH KyJIbTypbl, OMPEACIAIONINE TOBEACHUE 4YEIOBEKa B

OKpYyXaroled NpUpPOJHON cpelie, BOCTpEOOBaHHbIE B IMOBCEIHEBHOW >KU3HU U



paKTH4eCcKon aesTenbHOCcTH. Oco0oe MecTo B 3TOM cHCTEME 3HAHHM 3aHUMAIOT
DIIEMEHTHI  COJIEpP)KaHUsA, KOTOpbIE CIy>KaT OCHOBOW st (OPMUPOBAHUS
NPEJCTaBICHUA O COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTHHE MHUpAa U
[EHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJIOTUYECKOT0 00pa30BaHMUs.

2.1.12.5.8. CtpykTypupoBaHue COACpKaHUs y4eOHOro Marepuajia B
nporpaMMe 1Mo OWOJIOTUM OCYIIECTBICHO C y4ETOM MPHOPUTETHOTO 3HAUYCHUS
3HaHUW 00 OTJIMYUTENBHBIX OCOOCHHOCTAX >XHUBOW TPUPOIBI, O €€ ypOBHEBOM
OpraHM3alid W HBOJIONMHA. B COOTBETCTBUM C 3THM B CTPYKType Y4eOHOTO
npenvera «buonorus»  BBIACNEHBI  CIAEAYIOUIUE COJCP)KATENbHBIE JIMHUU:
«buonorus kak Hayka. MeTo bl Hay4yHOTO MO3HaHUs», «KiteTka kak Ouosornueckas
cucremay, «Opranu3M Kak OHojormdeckas cuctemay, «CrucreMa 1 MHOTOOOpas3ue
OpPraHUYECKOT0 MHUPay», « IBOJIOLHNS )KUBOU IPUPOAB», « IKOCUCTEMBI U MPUCYIIIHE
UM 3aKOHOMEPHOCTI.

2.1.12.5.9. llenp u3ydenus yuebHOTO Tmpeamera «buomorus» Ha 6azoBOM
YPOBHE — OBJIaJIeHUE OOYYArOITUMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHATHHOM
OpraHM3alMi >KUBBIX CHCTEM PAa3HOTO paHra H TNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JICMCTBUH B OTHOIICHUU OOBEKTOB
YKUBOMW TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

2.1.12.5.10. locTmwxkeHne menu u3ydeHus ydeOHoro npeamera «buomorusy
Ha 0a30BOM YpOBHE 00€CIIEUMBACTCS PEIICHUEM CIIEIYIOIINX 3a7au:

OCBOEHHE OOYYaIOIIMMHUCS CHUCTEMBI 3HAHHA O OMOJOTHYECKHX TEOPHsX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIYKaIIUX OCHOBOM
uisi (POPMUPOBAHUSL TIPEICTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPa, O
METOJIaX HAay4YHOTO TIO3HAHMS, CTPOSHUH, MHOTOOOpa3uu M 0COOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OpPTaHHU3aIlMHU, BBIIAOIINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBaHUSIX B OMOJIOTHH;

dopMupoBaHre y OOYyYarOIIMXCS MO3HABATENbHBIX, MHTEIUICKTYaIbHBIX |

TBOPYECKUX CIIOCOOHOCTEW B Mpoliecce aHalin3a JAaHHBIX O MyTAX Pa3BUTHUS B



OMOJIOTMH HAy4HBIX B3IVISAOB, MAEH M MOJAXOJI0B K H3YYEHHUIO JKUBBIX CHCTEM
Pa3HOIO YPOBHS OPTaHU3aLUY;

CTaHOBJICHHE Yy oOyvarommxcs oOwed KyJbTypbl, (PYHKIHOHAIBHOM
TPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH M OIICHUBATH SBJICHUS OKPY>KAIOIIETO
MUpa KUBOU IPUPOJIBI HA OCHOBAHUM 3HAHUH U OIIBITA, IIOJYYEHHBIX IIPU U3YUCHUN
OHOJIOTHH,

dopMupoBaHne y OOYYaIOIIMXCS YMEHHA WILIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKON JEATEIbHOCTH 4YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUI;

BOCITUTaHUE YOEKIEHHOCTH B BO3MOYKHOCTH TO3HAHUSI YEJIOBEKOM >KHBOM
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOLLIEHUS K HEl, COOJIIO/IEHUS STHYECKUX
HOPM IPU IPOBEICHUH OMOJIOTHYECKUX UCCIEI0BaHUM;

OCO3HAaHHE LEHHOCTU OHOJOTMYECKUX 3HAHWM [JI MOBBILICHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, A1 (POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

MIPUMEHEHNE NPUOOPETEHHBIX 3HAHUN U YMEHUI B IOBCETHEBHOM KU3HU IS
OLICHKH TOCJIEACTBUN CBOEH JIEATEIBLHOCTH 10 OTHOLICHUIO K OKPYKAOIIEH Cpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

2.1.12.5.11. B cucreme cpennero ob6mero obpa3oBanus «buomorusy,
n3yuyaemasi Ha 0a30BOM YpOBHE, SIBJIAETCS 00SI3aTEbHBIM yUYE€OHBIM MPEIMETOM,
BXOJISILIIMM B COCTaB NMpeAMETHOM 00acTtu « EcTecTBEHHO-HAyUHbIE TPEAMETHI.

OO6miee 4yuCIO0 4acoB, PEKOMEHJIOBAHHBIX IJisi HM3y4eHus Ouojorun — 68
yacoB: B 10 kiacce — 34 gacoB (1 yac B Hezento), B 11 kimacce — 34 gacos (1 gac B
HEJIEITI0).

2.1.12.6. Conepxxanne o0yuenus B 10 knacce.

2.1.12.6.1. Tema 1. buonorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTHH C 00IIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMU €CTECTBEHHBIMM HayKamu, (pusiocoueit, STUKON, SCTETUKON U MPaBOM.
Pounp 6uonoruu B popMupoBaHUM COBPEMEHHOM Hay4HOM KapTUHBI Mupa. Cuctema

OMOJIOTNYECKUX HayK.



MeToap! MO3HAHUS KUBOU TPUPOABI (HAOII0IeHNE, SKCTICPUMEHT, OTIMCAHHE,
U3MepeHue, Kiaccupukanus, MOJACTUPOBAaHUE, CTaTUCTUYeckas oOpaboTka
JTAHHBIX ).

JleMoHCTpauuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H.K. Konsnos, . Yorcon u @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOU MPUPOIBD.

JlabGopaTopHbIe U MPAaKTHYECKUE PaOOTHI:

[Ipaktuueckas pabora Ne 1. «Vcrnonb3oBaHWe pa3IWYHBIX METOJIOB IPH
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

2.1.12.6.2. Tema 2. J)KuBble CHCTEMBI M UX OpPTaHU3ALIUA.

JXKuBble cucteMbl (0MOCUCTEMBI) KakK MpeAMET u3yueHus ouonorun. OTandne
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CaoiicTBa OMoCcHCTEM U UX pa3HOOOpa3ue. Y poBHU OpraHU3aIlMi OMOCUCTEM:
MOJEKYJISIPHBIN, KIETOYHBINA, TKAHEBbIA, OpPraHW3MEHHbINA, MOMYJSLHOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe01eHOTUYECKHUI ), OMOChEPHBII.

JlemoHCTpauuu:

Tabnuiel U cxembl: «OCHOBHBIE MPU3HAKHU KU3HWY», «YPOBHHU OpraHU3aIMU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

2.1.12.6.3. Tema 3. XuMHUYECKUI COCTaB U CTPOCHUE KIIETKH.

XUMHAYECKUM COCTAB KIETKH. XHUMHUYECKUE DIJIEMEHTBI: MaKpPOJIEMEHTHI,
MUKpO3JIEMEHThl. Boga 1 MUHEpabHbIE BEIIECTBA.

OyHKIIMK BOJBI W MHUHEpPaJIbHBIX BellecTB B KieTke. Ilogaep:kanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHue 0eaKoB. AMMHOKHCIOTBI — MOHOMEpHI OEJIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBoicTBa OenkoB. buonoruueckue

byHKIUN OETIKOB.



depmeHTsl — Oumosormueckue Karamuszatopel. CrTpoenue (depMeHrTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamusbl.
OTnunuus pepMEHTOB OT HEOPTraHUYECKUX KaTaIU3aTOPOB.

VYrneBoasl: MoHOcaxapuabsl (TJIIOKO3a, pubo3a U J1€30KCUpU003a),
aucaxapunipl - (caxaposa, JaKkTo3a) M Mojucaxapuibsl  (Kpaxmai, IJIMKOTEH,
1esuIo03a). buonornyeckue GyHKIMM yTriIeBOIOB.

Jlumunel:  Tpurmuuepuabl, ¢Gochomunuabl, crepouabl. [uapoduasHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YII€BOA0B, OEIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxknennoseie xwucnore: [JHK w PHK. Hyxneotuaer — MoHOMEpPHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pyukiuu JAHK. Ctpoenne u ¢pynkiuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[utonorus — Hayka o kieTke. Kiierounast Teopusi — npuMep B3auMOJICUCTBUS
ujel 1 PaKkToOB B HAYYHOM MMO3HAHUH. MeTObl U3YUEHUS KICTKH.

Kietka kak nenoctHas sxuBasi cucrema. OOLue NpU3HaAKY KIIETOK: 3aMKHYTast
HapykHas MmemOpana, moiekynbl JIHK kak reHermdeckuit ammapar, cucrema
CUHTE3a Oernka.

Tunsl KJIeTOK: »ykKapuoTHueckas U MpokapuoTuueckas. OCOOEHHOCTH
CTpOEHHUsI MPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KIETKM. (OCHOBHBIC OTJIMYMUS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPbI KIETOK — KJIETOYHAsl CTE€HKA, TITMKOKAJIUKC, UX
¢bynkuuu. [Inazmarnueckas memOpana, e€ ceoiictBa U pyHkiuu. LluTomnnasma u eé
opraHousibl. OgHomemOpannbie opranHouasl kietku: OIIC, anmapar [onbmxw,
au30coMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApHWM u TuiacTua. Bunbl mmactun. HememOpannbie
OpPraHoOU/Abl KJETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KryTUKUA. OYHKIIUK OpTraHOUI0B KIICTKU. BKiItoueHus .

Snpo — perynsTopHsblid LeHTp kieTku. CTpoeHue sapa: saepHas 000JI0uKa,

KapuoIiuiadma, XpoOMaTHUH, SAAPBIIIKO. XpOMOCOMBI.



TpaHCIIOPT BELIECTB B KIIETKE.

JlemoHCTpanuu:

[Toptpetsl: A. JleBenryk, P.I'yk, T.IlIBann, M. lneiinen, P. Bupxos,
Hx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Huarpammel:  «PacripeneneHue XUMHAYECKUX OJIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuupl n cxemsl: «llepuoanueckas TadnMIIAa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIbI», «buocunTes 0enka», « CTpoeHue MOJIEKYJIbl OenKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. JJHK», «Ctpoenune MosieKybl
AT®», «CtpoeHne 3yKapuOTUYECKOM KIETKW», «CTpOEHHE KMBOTHOM KIIETKH,
«CTpoeHrEe pPACTUTENBHOM KIETKW», «CTpoeHHE MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue saipa KIETKN», « Y TIeBOAbD, «JIunuasn.

O0opynoBaHue: CBETOBOW MHKPOCKOI, O0OpYIOBaHHME MJii MPOBEIACHMUS
HAOJIIOJICHUH, W3MEpPEHUH, HKCIEPUMEHTOB, MUKpPOIpENaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEpPUAIbHBIX KJIETOK.

JlabopaTopHbIe U MPAKTUUYECKUE paOOTHI:

Jlabopatopuass pabora No 1. «3yueHue KaTaJIUTUUECKON aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTaaasbl)».

Jlabopatopnass pabora Ne?2. «l3ydeHuwe cCTpoeHUS KIETOK pPaCTCHHIA,
KUBOTHBIX M OakTepuil MOJ MUKPOCKONOM Ha FOTOBBIX MHUKpONpEnaparax M HX
ONHMCAHUEY.

2.1.12.6.4. Tema 4. XKuzHenesTeIbHOCTD KIETKU.

OOmeH BelecTB, WK MeTa00IM3M. AcCUMIIIALIMS (TUTACTUYECKH OOMEH) U
JTUCCUMUTISTINSA (DHEPTeTUUECKUii OOMEH) — JBE CTOPOHBI E€IUMHOTO Ipoliecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB WM HHEPrud B MOHUMaHUU
MeTabor3ma.

Tuner oOMeHa BerecTB: aBTOTPOQHBIN U reTepoTpodHbIiA. Ponb dpepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAILEHUN YHEPTUU B KIIETKE.

®orocunre3. CperoBas U TeMmHOBasg (a3pl Qorocunre3a. Peakiuu

dbotocunTeza. DPphekTuBHOCTH (hOTOCHHTE3a. 3HaAYeHUE (DOTOCHMHTE3a ISl KU3HHU



Ha 3emiie. BausHue ycnoBuid cpeabl Ha (OTOCHHTE3 U CIOCOOBI MOBBIIIEHUS €TI0
MPOJAYKTUBHOCTH Y KYJBTYPHBIX PACTCHUM.

XeMocuHTEe3. XeMOCUHTE3UPYIoIe 0akTepun. 3HaUYeHUE XEMOCUHTE3a IS
YKU3HH Ha 3emie.

DHepreTuueckuii oOMeH B KileTke. PacliernsieHue BellecTB, BBIIEICHUE U
aKKyMYJIMPOBAHHE SHEPTUH B KIJIETKE. DTalbl YHEPreTHYECKOro ooMeHa. [ mukonus.
bpoxenne m ero Buapl. KucimopogHoe OKHCIEHHE, WM KIETOYHOE JIBIXaHUE.
OxucnurensHoe GochopunrpoBanue. DPHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peaknuun marpuuyHoro cuHte3a. ['eHetmueckas wuHpopmamus u JIHK.
Peanuzauus reHetuueckoil WH@opManuu B KiIeTKe. ['eHeTWYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuudbli cuHTe3 PHK. Tpancnsuus — Guocuntes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amuHOKHCIOT. Pons pubocom B
OouocuHTe3e Oemka.

Heknerounsie ¢opmbl XKu3HU — BUPYCHL. MCTOpHST OTKPBITHS BHPYCOB
(d.W. IBanoBckuit). OCOOEHHOCTH CTPOCHHUS W SKU3HEHHBIA LMK BHUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, KUBOTHBIX U YEJIOBEKAa, BbHI3HIBAEMBIC
Bupycamu. Bupyc mmmyHnoxnepunurta yenoseka (BMY) — BozOyautens CIIM/a.
OOpatHast ~ TpaHCKpUIIIMA, peBepraza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUI.

JleMoHCTpanuu:

[ToptpeTtsi: H.K. Konbuos, /.. UBanosckuii, K.A. Tumupszes.

Tabmumer u cxembl: «Tunel mutanusy, «Metabonuzm», «MUTOXOHAPUS,
«HepreTudyeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CtpoeHue u PyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbld nukia Bupyca CIIN/]a,
oakrepuodaray, «Pemmukarus JTHK».

Oo6opynoBanue: moaenu-ammukanuu «Y npoenue JJHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIeTku», Mozenb cTpykTypsl JJHK.

2.1.12.6.5. Tema 5. Pa3MHOX€HIE M UHIMBUIYATHHOE PA3BUTHE OPTAHU3MOB.



Krerounslii UK, WU KU3HEHHBIA UK KiIeTku. MHTepdaza u MuTos.
[Tpoueccrl, mportekaromue B uHTepdase. Pemnmukanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
JlumionaHeI W TAluvIOMIHBIM ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUBI.
[{utonornuyeckue OCHOBBI PAa3MHOKEHHSI W  WHIWBUAYAJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenne knetkn — muto3. Ctaauu muto3a. [Iponeccel, mpoucxoasimmue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTHMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KJIETKU — arnomnTo3.

@opMbI pa3MHOKEHUSI OPTaHU3MOB: Oecrionoe U mojioBoe. Bubl 6ecnosioro
Pa3MHOXKEHHUS: JIEJICHWE HAJBOE, II0YKOBAaHWE OJHO M MHOTOKJIETOYHBIX,
cropooOpa3oBaHKe, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHHE
OpraHU3MOB, €r0 3HAYCHHE ISl CEJICKLUU.

[TonoBO€ pa3MHOKEHUE, €TO OTIIMYHS OT OECIIONOTO.

Meito3. Cragum meno3sa. [Ipomeccel, npoucxoasimme Ha CTagusxX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

['amerorenes — mpouecc oOpa3oBaHMs MOJIOBBIX KJIETOK Yy JKUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKH U SMYHUKU. OOpa3oBaHWE W PAa3BUTHUE TOJOBBIX
KJIETOK — ramMeT (CrepMaro3oujl, SHIIEKJIeTKa) — CIEepMAaTOreHe3 M OOreHE3.
Oco0OeHHOCTH CTpOeHUsl SULEKIEeTOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOTreHe3). OMOpPHOHAIBHOE pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobienue, racTpyisius, opraHorene3. IloctamOpuonanbHOEe pazButue. Tumbl
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE, HEmpsMoe (IMUYMHOYHOE). BrnusHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pa3Butrne pacteHuil. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOCHUE

CCMCHH, CTaIMU pa3BUTHA.



JleMoHCTpanuu:

Tabmuupr 1 cxembl: «POpMbl pPa3MHOKEHHS OpPraHU3MOBY», «JlBoiHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOEHUE TIOJIOBBIX KJIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutosy,
«Meiiosy, «IIpssMoe U HenmpsiMOe pa3BUTHE», «l 'aMeTOreHe3 y MJIECKONMUTAIOUINX U
yesoBeKa», « OCHOBHBIC CTaJUU OHTOI'CHE3a.

O6opynoBaHue: MHKPOCKOTI, MUKPOIPENapaTh «CniepMaTo30uasl
MJICKOITATAIOWIETO», «SHIEKIIeTKa MIIEKONUTAOEro», «Kapnokunes B KieTkax
KOpEIlIKa JIyKa», MArHUTHAas MOJEb-alIuIMKauus «/leleHue KIeTKn», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlaGopatopHbIe U IPaKTUUYECKUuE PadbOTHI:

JlaGoparopuas pabora Ne 3. «HaOmromeHue muTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIMpenapaTaxy».

Jlaboparopuass pabota Ne 4. «/3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnaparax.

2.1.12.6.6. Tema 6. HacnencTBEHHOCTh Y M3MEHYMBOCTH OPTAaHU3MOB.

[IpenmeT u 3amaum reHeTUKU. VIcTOpus pa3BUTHS T€HETUKU. PoJb iuTOI0THH
1 SMOPHOJIOTHH B CTAHOBJICHMM TEHETUKH. BKIaa pOCCHUCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJOTHUECKUNT,
IIUTOTCHETUYECKUN, MOJEKYJIPHO-TeHETUUECKU). (OCHOBHBIE TE€HETUYECKUE
noHsTusA. [ 'eHeTnyeckass CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTHU HACJIEOBAaHUS MPU3HAKOB, YCTaHOBJIEHHBIE ['. Menaenem.
MonoruOpuHOe CKpelMBaHHEe. 3aKOH €IMHO-00pa3us THOPHIOB IIEPBOTO
nokoJieHus. [IpaBuiio JOMUHMPOBAHUS. 3aKOH PaCIICIUICHUA MPU3HAKOB. [ unore3a
4UCTOTHI raMmeT. [1oJIHOE M HEMOJTHOEe NOMUHUPOBAHUE.

JluruOpuHOEe  CKpEIIMBaHKWE. 3aKOH  HE3aBHCHMOIO  HACJeIOBaHUS
npu3HakoB.  lluToreHeTMueckWe  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHue aHAIM3UPYIOLIETO CKPEIIMBaHUS

AJI1 OIIPEACIICHUSA I'CHOTHIIA ocoou.



CuemieHHoe  HacienoBaHue npusHakoB. Pabora T. Moprana 1o
CLEIJICHHOMY HacJEeJOBaHUIO TeHOB. HapyleHne cuenieHus reHoB B pe3yJibTare
KPOCCHHIOBEpa.

XpOMOCOMHAasI TEOpUSL HACIIEICTBEHHOCTHU. | €HETHYECKHE KAapTHI.

I'eneTuka nona. XpoMOCOMHOE OIpEAEIEHUE MoJa. AYTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHble opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHUYHBOCTD. Bunpr M3MEHYUBOCTH: HEHACJIEICTBEHHAS U
HacleACTBeHHass. Pomp  cpenbl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepuctuka MOAU(MUKAIMOHHOW W3MEHUYMBOCTH. BapuanMoHHBIA psAl U
BapualMoHHass KpuBasi. Hopma peaknuum npuszHaka. KonndecTBeHHbIE U
KAuECTBEHHbIE MPU3HAKM M UX HOpMa peakuuu. CBOICTBA MOAM(PUKALMOHHON
U3MEHYUBOCTH.

HacneactBenHasi, wiv reHOTHUIUYECKas, W3MEHUYUBOCTb. KoMOuHaTHBHAS
U3MEHYMBOCTh. Mei03 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
M3MEHUYMBOCTU. MyTarmoHHasi u3BMeHUYnBOCTh. Kitaccudukanusi MmyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYKMHBI MyTaluid. MyTareHHbie (paKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSAJOB B HacliencTBeHHOM n3menunBoctu H.M. BaBunosa.

BresnepHas HaciIeICTBEHHOCTb U U3MEHYUBOCTb.

I'enetuka yenoBeka. Kapmorun uyenoBeka. OCHOBHBIE METOJbl T'€HETHUKHU
YyeJIOBeKa: reHeaJIOTMYECKUM, OJTM3HEIOBBIN, IIUTOT€HETHYSCKIUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE ONpPENIECIICHHE reHOTHUIA!
MTOJTHOTEHOMHOE CEKBEHMPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnencTtBeHnuble 3a0o0jcBaHUsS 4YEIOBEKA: ICHHBIC OOJIE3HH,
OOJIE3HH C HACJEACTBEHHOM MpepacnoyioKEeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue H reHepaThBHble MyTanuu. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3I0pOBOT0 00pa3a >KU3HH, TUATHOCTUKU, TPOMUIAKTUKY U JICUCHUS T€HETUYECKUX
Oosie3Hel. MeauKo-TeHeTHYeCKOe KOHCYJIbTUPOBAaHME. 3HAYEHUE MEIUIIMHCKON
TeHETUKH B MPEAOTBPAILICHNH U JICUCHUH T€HETUYECKUX 3a00JIeBaHHI YEI0BEKa.

JlemoHcTpauuu:



[Toprpersr: I'. Mengens, T.Mopran, 1. e ®@pusz, C.C.UYerBepukos,
H.B. Tumodees-Pecosckuit, H.1. BaBuios.

Tabmuubr u  cxeMbl:  «MOHOTHOpUIHOE  CKpEUIMBAaHWE U €T0
LUTOT€HETUYECKAs] OCHOBa», «3aKOH pACUICIUVIEHHS M €ro LHUTOr€HETHYeCcKas
OCHOBa», «3aKOH  YHUCTOTHI  Tamer», «JlurubpumHoe  CKpeluMBaHUE,
«llutonornyeckue  OCHOBBI  JAWTHOPUAHOTO  CKpelMBaHUs»,  «Meio3y,
«B3auMoznencTBue ajIeNbHBIX T'€HOB», «l'€eHeTHMYecKkne KapThl pacTeHUH,
JKUBOTHBIX W YEJIOBEKa», «l'€HeTMKa moya», «3aKOHOMEPHOCTH HACJIEHOBAaHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenmoBeka © KUBOTHBIX», «Buibl
U3MEHUYHUBOCTHY», «Moau(puKalMoOHHas W3MEHYMBOCTH», «HacimemoBanue pesyc-
daktopay, «I'eHeTrka rpymnim KpoBu», « MyTarimoHHas U3AMEHUYHUBOCTHY.

O6opynoBanue: MoJeau-anIuIMKauuu <« MOHOTHOPUIHOE CKpPEIIUBAHUEY,
«Hemonnoe nomunHupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct
XpOMOCOM», MUKPOCKOII U MUKpoIIpenapaT «/Ipo3oduinay (Hopma, MyTauuu Gopmsl
KpPBUIbEB M OKPACKH Tela), repoapuii «I'opox moceBHOMN.

JlabopaTopHbIe U MPAKTUUYECKUE paOOTHI:

JlaGoparopHas pabora Ne 5. «V3ydyeHue pe3yJbTaTOB MOHOTHOPHUIAHOTO U
JUTUOPUTHOTO CKPELIUBaHUS Y APO30(PHIIbI HA TOTOBBIX MUKpPOIIpernapaTaxy.

JlaGoparopnas padota Ne 6. «3yduenne MoaupuKarmoOHHON N3MEHIMBOCTH,
MOCTPOEHHUE BAPUAILMOHHOIO Psifia U BAPUALIMOHHON KPUBOW».

JlabopatopHnas padota Ne 7. «AHanu3 MyTanuil y npo30¢puibl Ha TOTOBBIX
MUKpOIpenaparaxy.

[IpakTuyeckass pabora Ne 2. «CocraBiieHHME U aHajlu3 POJOCIOBHBIX
YEJIOBEKa».

2.1.12.6.7. Tema 7. Cenexuust opranu3MoB. OCHOBBI OMOTEXHOIOTUH.

Cenekuys Kak Hayka M IIpoLECC. 3apOKIECHUE CEJIEKIIMU U JOMECTUKALIHS.
VYuenue H.W. BaBuiioBa o 1ieHTpax MpoUCXOXKACHUS U MHOTO0Opa3us KyIbTYPHBIX
pacteHuil. LleHTpbI MpOUCX0XKACHUS JOMAILIHUX KUBOTHBIX. COpT, mOpoAa, TaMM.

CoBpeMeHHbIE METO/IbI CEJIeKIUU. MacCOBBIi U HHANBUAYATbHBINA OTOOPHI B

CCJIICKIINHU paCTeHI/Iﬁ N XKHNBOTHBIX. OHCHKa OKCTCPLEpA. BJII/ISKOpO,ZICTBeHHOC



ckpenuBanue — WHOpuauHT. Ywmcras nuHua. CKpelmMBaHUE YWCTHIX JIUHUH.
['ereposuc, wmm rubpugHas cuia. HepoacTBeHHOE CKpemUBaHUE — ayTOPHUIMHT.
Otnanéunas ruopuan3anus u e€ ycrexu. IcKkyCCTBEHHBINM MyTareHes U MojydeHue
MOJIUTUTIONIOB. J{OCTHIKEHUS CENEKIIMN PACTEHUMN, ) KUBOTHBIX U MUKPOOPTAaHU3MOB.

buoTrexHonorusi Kak OTpacib MPOU3BOACTBA. I'€HHAsT WHXKEHEPUs. DTallbl
co3nanuss pexkomOuHanTHoM JIHK wu TpaHcreHHwIx opranu3MoB. KierouHas
nHxeHepud. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHHUM.
KinoHnupoBanve BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.
Okojornyeckue W 3tudyeckue  npodmembl. MO —  reHeruuecku
MOU(DUITMIPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpanuu:

[Toptpetsr: H.U. BaBunos, 1.B. Muuypun, ['.J1. Kapneuenko, M.®. 1BaHOB.

Tabmuiel 1 cxembl: kKapta «LleHTpbl MPOMCXOXKICHUS M MHOT00O0pasus
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «Otnanénnas rudbpunuszanus», «Padotel akagemuka M.®. liBaHoBay,
«lomummongus», «OOBEKTH OHOTEXHONOTUW», «KieTouHnele KylabTypel U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6GopynoBaHKe: MYJISKH IUIOJ0B U KOPHEILIOA0B JUKHUX (hOPM U KYJIBTYPHBIX
COpPTOB pacTeHmil, repoapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopatopHble U IpaKTUYECKUuEe PabOTHI:

Okckypcuss «OCHOBHBIE METOABI W JOCTHXKEHUSI CEJICKIMH PACTCHUN |
’KMBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIaDOpaTOpUIO
arpOyHUBEPCHUTETA WIH HAYYHOTO LICHTPA)».

2.1.12.7. Conepxxanue o0yuenus B 11 knacce.

1 gac B Heaemto, Bcero 34 yaca, u3 HuX 2 yaca — [loBropeHue

2.1.12.7.1. Tema 1. DBosmrorinoHHass OMOJIOTHSL.

[Ipennochulki BO3HUKHOBEHHUSI 3BOJIOIMOHHOW TEOPUH. IBOJIOLHUOHHAS
Teopust © €€ MecTo B OMojoruu. BiusHue HBONIOIMOHHONW TEOPUM HA PAa3BUTHE

OMOJIOTUU U APYTUX HAYK.



CBuzerenbcTBa 3BOMOLMH. [laleOHTOIOrMYECKHE: MOCIEA0BATENBHOCTD
MOSIBJICHUST BHUJOB B TMAJICOHTOJIOTHUECKON JIETOMHCH, TEPEXOIHbIE (OPMBIL.
buoreorpaduyeckue: cxoacTBO U pazinnune payH u (Gaop MaTepuKoOB U OCTPOBOB.

OMOpPHOJIOTHUECKHUE: CXOACTBA W pa3IHudsg SMOPHOHOB pPa3HbIX BHJIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pyIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX META0OJHMYECKHX IyTell Yy BCeX
OpraHU3MOB.

OpomtonmonHass teopust Y. JlapBunHa. Ilpeanocbuikn BO3HMKHOBEHHS
JapBUHU3Ma. JIBHOKylIuMe CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAass W3MEHYMBOCT,
O0opb0a 3a CyllleCTBOBAaHKE, €CTECTBEHHBIN OTOOD).

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

Mukpossosmronus. [lonynsanus kak equHUNA BUJA U 3BOJIIOLIHH.

JBrxymue cuiibl ((hakTOphl) 3BOJIOLMKM BUJIOB B NpHpojae. MyTalllOHHBIHI
OpoLecC M KOMOMHATHBHAasT M3MEHYUBOCTH. [lomynsluOHHBIE BOJHBI U Aperd
reHoB. M30auus 1 MUrpanus.

EctecTBeHHbIit 0TOOp — HampaBisOmui ¢GakTop 3BoIONUH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OPraHW3MOB Kak pe3ysbTarT 3Boytonuu. [Ipumepsl
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMoph03bl U UIUO-a AN TAIHH.

Bun u BupooOpazoBanue. Kputepun Buga. OcHOBHbIE  (POPMBI
BUJ1000pa30BaHus: TeorpaduuecKoe, IKOJI0rHIeCcKoe.

MaxkposBomonusi. PopMbl  3BONIONUM:  (pUiIeTHYECKas, UBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMTIOIUY.

[IponcxoxIeHne OT HeCleUUnaaIu3upOBaHHbIX NpeAaKoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHas paguarus.

JlemoHcTpauuu:

[Toprpetsr: K. Jlunnedt, X.b. Jlamapkx, Y. Hapsun, B.O. KoBasesckui,
K.M. bap, 3. I'ekkens, ®. Mrosnep, A.H. CeBepuos.



Tabmuupl u cxemsl: «PazBuTHE OpraHMYECKOro MUpa Ha 3emMie», «3apoIbIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmsl  OOopbOBIl  3a
cylecTBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHUYUBOCTHY, «Apomopdo3b», «Uauoamantauum», «OOmas aereHepanus»,
«IBmxkymmne cunbl 3Bomonum», «Kapra-cxema Mapuipyra IMMyTELIECTBUS
Y. Napsuna», «bopnbda 3a cymiectBoBanue», «I[Ipucnoco0IeHHOCTh OPTraHu3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuey», « IKOJIOTMIECKOE BUI000pa30BaHHUE.

OOopynoBaHue: KOJUIEKIUS HACEKOMBIX C PAa3JIMYHBIMU THIIAMH OKPACKH,
Ha0oOp IUIOIOB U ceMsiH, Kosuiekiusi «[IpuMepsl 3alUTHBIX MPUCIIOCOOJIEHUN Y
XKUBOTHBIX», MOJieNb «OCHOBHBIE HANpPaBICHUS 3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpO€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KOUIEKIUs «DOpMBI COXPAaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», Mojaenb anmmkanus «llepekpéct
XpPOMOCOMY, BIIaXKHbIE Ipenaparsl «Pa3BuTre HACEKOMOTo», «Pa3BUTHE JIATYILIKI,
Mukponpenapar «JIpozoduna» (Hopma, myTariuu GopMbI KPbUIbEB U OKPACKH TEJA).

JlaGopatopHble U IpaKTUYECKUuEe padboTHI:

Jlabopatopuasi padora Ne 1. «CpaBHeHHE BHIOB MO MOpP(}OIOTHYECKOMY
KPUTEPUIO».

JlaboparopHas pabdota Ne 2. «Onucanue MpucrnocoOJI€HHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

2.1.12.7.2. Tema 2. BO3BHUKHOBEHUE U pPa3BUTHUE )KU3HU Ha 3eMIIe.

JloHay4yHbIE TIPEACTABICHHUS O 3apPOKICHUM >XM3HU. HayuHble TUNOTE3bI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: aOuoreHe3 M NaHCHepMus. XHUMHUYECKas
HBOMIONUSL. AOHMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHEpUMEHTAIBHOE MOATBEPKICHNE XUMHUUYECKON 3BOIoLMK. HadanbHbIe 3Talbl
ounonornyecko spomtonuu. ['mnoreza PHK-mupa. dopmupoBanue meOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIMS.

®opMHUpPOBaHME OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.



Pa3Butne xu3Hu Ha 3emuie 1o 3pam u nepuonam. Karapxei. Apxeiickas u
nporepo3oiickas d3pel. llameosolickas 3pa W €€ TMEepUOABl: KEMOPHUICKUH,
OPAOBUKCKHUH, CUITYPUHUCKHAM, JEBOHCKUI, KAMECHHOYTOJIbHBIN, IEPMCKHUH.

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

KaliHo3olickas »9pa u €€ mnepuoApl: NaJCOreHOBBIM, HEOTCHOBBIN,
AHTPOIOTEHOBBIN.

XapakTepucTruKa KJIMMaTa U TeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3TaIlbl
HBOJIIOIMU PACTUTENBHOIO M S>KMBOTHOTO MHpa. Apomopdo3bl y pacTeHUl u
KUBOTHBIX. [TosiBIIEHNE, pacliBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOro MHpAa Kak OTpakeHHe HJBOMOUNAHA. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOLMA YENOBEKA. AHTPOIIOJIOTUSA KAaK HayKa. PasBuTHe npencraBineHui o
MPOUCXOKJICHUH YelloBeKa. MeToabl Hu3ydyeHusi aHTponoreHesa. (CxolcrtBa u
pa3IMyMs YeJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBuwxymue  cunbl  (aktopel)  aHTpomoreHe3a.  HacnencTBeHHas
U3MEHUYMBOCTh W  €CTECTBEHHBIM 0TOOp. OOImecTBEeHHBIM 00pa3 KU3HH,
U3rOTOBJICHUE OPYAUI TpyAa, MBIIIUIEHHUE, PEYb.

OcCHOBHBIE CTaAUU U BETBU HBOJIOLMM YEJIOBEKA: aBCTPATIONUTEKH, YeloBeK
yMenbld, YenoBek npsaMoxoasmmi, YermoBek HeaHIEpTAIbCKHM, YenoBek
pa3ymHblil. Haxoaku HMCKOmaeMbIX OCTaTKOB, BpPEMSI CYIIECTBOBAHHMS, 00JIACTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHS.

YenoBeueckue packl. OCHOBHBIE  OOJNBIIME  pachl:  €BPONECOUIHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMjHas  (PKBaTOpUalibHAs),  MOHTOJOUIAHAsS
(a3uaTcko-amepukaHnckasi).  UepTel ~ MPUCIOCOOJCHHOCTH  MpEACTaBUTEICH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EJMHCTBO 4EIOBEYECKUX pac.
Kputuka pacusma.

JleMoHCTpauuu:

[Toptpers: @. Peaun, JI. [Tactep, A.W. Omapun, C.Mwumnep, I'. FOpwu,
Y. JlapBuH.



Tabmunel u cxembl: «Bo3nukHoBenne ConHeuHOM cucTeMbl», «Pa3Burtue
opraHuueckoro wmupa», «PacturenbHas kieTka», <« KuBOTHasi  KJIETKa»,
«IIpokapuoTnueckass kietka», «CoBpeMEHHasi CHUCTeMa OpPraHUYECKOTO MUPAY,
«CpaBHEHHE AHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMaJICOHTOJIOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOT'0 ueJioBeKa», «/lpeBHelmue moan», «JpeBHue monn», «llepBbie
COBPEMEHHBIC JI0/INY, «HenoBeuecKue pachh».

O6opynoBanue:  mynsixu  «lIpoucxoxaeHue  4denmoBeka»  (OHOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTalblla, KPOMAHbOHIIA), CICNKUA WU
U300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIOBEKa (KaMHHU-YOIIIEPHI,
pyomma, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPAHHOCTU MUCKOTIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlaGopaTopHbIe U MPAKTUUECKUE PaOOTHI:

[Ipaktuueckas padora Ne 1. «/3ydeHne UCKOMAEMbIX OCTaTKOB PaCTEHUH U
YKUBOTHBIX B KOJIJICKITUSIX).

OKCKypcHsi «IBOJIIOIMS OPTaHUYECKOro MHUpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WM KPAeBEAUECKUI My3€eil).

2.1.12.7.3. Tema 3. Opranu3Msl 1 OKpY KaroIas cpeja.

DKOJIOrus Kak HayKa. 3aJlaud U pa3Jieiibl 3KOJIOTUU. MeToAbl SKOJIOTHYECKUX
HCCIIeIOBAaHUM. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJHAs, Ha3€MHO-BO3AYIIHAS, MOYBEHHAS,
BHYTPHUOPTaHU3MEHHAS.

Okosornueckue (¢daktopel. Kiaccudukamuss 5KOJIOTHYECKUX (HAKTOPOB:
abnoTnyeckue, OWMOTHYECKHE U AaHTPOIOTCHHbIC. JIeWCTBHE HKOIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

AbGuoTtndeckue (HakTophl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMBI.

buotnueckue (hakTopBHI. Bunsr OMOTUYECKUX B3aMOJIECTBUU:

KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 1 ero (opmel. [lapazutusm, koonepanus,



MyTyallu3M, KOMMEHCaIM3M (KBapTUPAHCTBO, HAXJIEOHHUYECTBO). AMEHCAJIHU3M,
HEUTpau3M. 3HAuY€HHWE OWMOTHYECKUMX B3aWUMOJCHCTBUW [UJISl CYIIECTBOBAHMS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasiuuu. OCHOBHBIE IOKa3aTeln
HOMYJISIMM: YHUCICHHOCTb, IUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. JJuHaMuka 4MCI€HHOCTH HOMYJIALNU U €€ PeryIsiysl.

JleMoHCTpanuu:

[Toptpetsi: A. I'ym6oabaT, K.®. Pynse, 3. ['ekkens.

Tabmuupl u cxemsl: kapTta «lIpupoansie 30HbI 3emin», «Cpeabl oOUTaHUsA
opranusMoBy», «®doronepuoauszm», «llonmymamun», «3aKOHOMEPHOCTH pPOCTa
YHCIEHHOCTHU NOMYJIALNU HHPY30pun-Tyhpenbkny», «[lumessie nenm».

JlaGopatopHbIe U IPaKTUUYECKUuE PadbOTHI:

JlabopatopHas padota Ne 3. «Mopdosornueckre 0cCoOOEHHOCTH PACTEHUN U3
Pa3HbBIX MECT OOUTAHUY.

JlabopaTtopHas padota Ne 4. «BiusiHre cBeta Ha pOCT M pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padora Ne 5. «IToacuér mioTHOCTH NOMYJSUUNA pa3HbIX BUIOB
pacTEHUI».

2.1.12.7.4. Tema 4. CooO11ecTBa 1 3KOJIOTMUYECKHE CUCTEMBI.

Coo01iecTBO Oopranu3MoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckass (muimeBas). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

DKkoJyiornueckre cucteMbl (dkocuctemsbl). [loHsiTHE 00 »KOCHUCTEME U
ouoreoneHo3e. DOyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckue (numeBbie) ypoBHH dKocucTeMbl. [TumeBbie rienu u cetu. OCHOBHbBIE
MOKa3aTelIu JKOCHCTEMBI: OMomacca, MPOAYKLUHA. DKOJIOTMYECKHUE TNHUPaMUJbL:
NPOJAYKIMU, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA HSKOCHUCTEM: YCTOWYUBOCTD,

camoperyJsiuus, pazsutrue. CyKiieccusi.



[IpupoHbIE SKOCHCTEMBI. DKOCHUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOreHHBIE  JKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznoobOpasue kak ¢GakTop yCTOWYMBOCTH dKocucTteM. CoxpaHeHHue
OMOJIOTMYECKOT0 pazHooOpasus Ha 3emiie.

Yuenue B.U. Bepramckoro o Ouocdepe. I'paHuiisl, coctaB u CTPYyKTypa
ouoceprl. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OHochepbl Kak
I00aNbHOW 3KOCUCTEMBL. J[MHaMHuYecKOoe paBHOBECME U oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 GMOT€0OXUMHUYECKHUE ITUKIIBI AJIEMEHTOB (yIiepoa,
a3zota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocdepe 3eMian. AHTpONIOreHHbIE U3MEHEHUs B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHue MIPUAPOJIBI " YEJI0BEUECTBA. Coxpanenue
O6ropazHoo0Opasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA pallMOHATBLHOTO
yOpaBieHUsT NPUPOJHBIMU pecypcaMu U WX UCIHOoIb3oBaHue. JlocTkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHCcTpanuu:

IToptpetsr: A.Jl. Tencin, B.H. Cykaués, B.l1. Bepnanckuii.

Tabnuubr u cxemsl: «[lumessie nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenu nuTtanusy, «IKoJOTHUYECKass TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOTUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneno3d Bomoéma», «ArpoueHo3», «lIpumepHbie
aHTPOTIOTEHHbIC BO3/ICUCTBUS HA IPUPOAY», « BaskHEHITne HICTOUHUKY 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeimIas coctamistonias ouochepo»,
«®Daktopel  merpamanuu  nouB»,  «llapHukoBwiii  addexT»,  «DakTOpbI
pPaIMoaKTUBHOTO 3arpsi3HeHus Ouocdepnl», «OOmas cTpykTtypa Ouocheps,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi,

«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B pUpOIe».



ObopynoBanue: Mojeib-anmiukanus « TUnUuHbIle OUOIEHO3BI», repOapuii
«PacTtutenbHbIe cO00OMEcTBay, Koyekuun «buorieHos3y, «Bpeaurenn BaxkHEHIITIX
CEJIbCKOXO3SIICTBEHHBIX KYIbTYP», TepOapuu 1 KOJUJIEKIIUUA PACTCHUHN U dKUBOTHBIX,
MpUHAIEKAIINE K Pa3HBIM IKOJIOTMYECKUM Ipynnam ogHoro Buaa, KpacHas kHura
Poccuiickoit  ®enepaniun, H300pKEHUS OXpaHSAEMBIX BHJIOB PpACTCHUH U
YKUBOTHBIX.

2.1.12.8. Ilnanupyemble pe3yabTaThl OCBOEHHUS MPOTPaMMBI MO OHOJIOTHH
(6a30BBIN YpPOBEHB) HA YPOBHE CPEIHETO 00111eT0 00pa3oBaHUsI.

2.1.12.8.1. Cornacao ®I'OC COO ycraHaBiAMBaIOTCS TpeOOBaHUA K
pe3yibTaTaM  OCBOCHHMS ~ OOyYarOUIMMHUCS  [pOrpaMM  CpEeAHEero  oOIIero
o0pa30BaHMs: TUYHOCTHBIM, METAIPEMETHBIM U MIPEAMETHBIM.

2.1.12.8.2. B cTpyKType JMYHOCTHBIX pPE3yJbTaTOB OCBOCHHUS NpeaMeTa
«buonorusy BBIIENEHBI CIEIYIOIINE COCTABIIAIONINE: OCO3HAHUE O0YYarOUIMMHUCS
POCCUHCKON TpaXAAHCKOW HJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO,
CaMOCTOATENHOCTH W CaMOONPENEIECHUI0, HAJIMYME MOTHUBALMK K OOYYEHHIO
OMOJIOTHH, 1IeJICHANPABIECHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUIN JIMYHOCTH Ha
OCHOBE KIIOYEBBIX IICHHOCTEH W  HCTOPHUECKHX  TPATUIMN  pa3BUTHS
OMOJIOTUYECKOTO  3HAHMWS, TOTOBHOCTb U  CIOCOOHOCTh  OOyYaromIuxcs
PYKOBOJACTBOBATbCA B CBOEM  JIEATENBHOCTH  LEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAaMHM, MPUCYIIUMH CHUCTEME OHOJOTMYECKOro O0Opa3oBaHUs, HaJIU4YUe
HKOJIOTUYECKOTO TPABOCO3HAHUSA, CIHOCOOHOCTH CTaBUTh 1€IK M CTPOUTH
KU3HEHHBIC TITaHBI.

2.1.12.8.3. JluyHOCTHBIE pE3yJbTaThl OCBOEHUA TmpeameTa «buonorus»
JOCTUTAIOTCSI B E€IUMHCTBE Y4YeOHOH M BOCHUTATENBbHOM JESATENIbHOCTH B
COOTBETCTBHM  C  TPAAWIMOHHBIMA  POCCHHCKUMH  COIIMOKYJIBTYPHBIMH,
UCTOPUYECKUMHU U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, IPUHITHIMU B O0IIECTBE
IpaBUJIaMd M HOPMaMU MOBEJEHHUS U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS,
CaAaMOBOCITUTAHMSI ¥ CaMOPA3BHUTHS, PA3BUTHS BHYTPEHHEW TO3UIMH JIMYHOCTH,
NaTpUOTH3MA, YBAXKEHUS K 3aKOHY U MPABOMOPSAKY, YEIOBEKY TPyJla U CTapIIeMy

INOKOJICHHUIO, B3aMMHOI'O YBAXXCHMHI, 6ep€}KHOFO OTHOLICHHA K KYJIbBTYPHOMY



HACJICAWIO U TPAAUIUsIM MHOTOHAIIMOHAILHOTO Hapoaa Poccuiickoit denepamnmn,
MIPUPOJE U OKPYKAIOLIEH Cpeie.

2.1.12.8.4. JluuHOCTHBIE  pe3yJbTaThl OCBOSHMS y4eOHOro MpeameTa
«buonorus» JOMKHBI OTPakaThb TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIuXcs
PYKOBOJCTBOBAaThCS  C(OOPMHUPOBAHHOM  BHYTPEHHEW  MO3UIMEH  JIMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHUEHTAIMi, MO3WTUBHBIX BHYTPEHHUX YOEKICHUM,
COOTBETCTBYIOIIUX  TPAAUIMOHHBIM  IIEHHOCTSIM  POCCHUUCKOTO  OOIIECTBa,
pacuIMpeHne KU3HEHHOTO OMbITAa U OIbITAa JIEATEILHOCTH B MPOIIECCE peaTnu3aluu
OCHOBHBIX HANPaBJICHUN BOCITUTATEILHON IEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpakJIaHCKOTO BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTD IPAXKIAHCKOM TTO3UITUU 00YUAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX TpaB U OOS3aHHOCTEH, YBaKEHUE
3aKOHA U MPaBOMOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATCIbHOCTH TIPH CO3JTaHHH
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENLHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEEATh COOCTBEHHYIO TMO3WIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTBHIBAaTh B CBOMX JCUCTBHUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHHUSIMU, KYyJIbTYPHBIMUA IEHHOCTSIMU U
COIMAJTBHBIM TIOJIOKCHHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJTHCHHSI
y4eOHbIX, TIO3HABATEIBHBIX M HWCCIAEAOBATENIbCKUX 3a/lad, YBAXKUTEIHHOE
OTHONIICHHWE K MHEHHUIO ONIMOHCHTOB IPH OOCYKJICHHH CITOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOU IEATEILHOCTH;

2) IaTPUOTHYCCKOTO BOCITUTAHUS:

c(hOpMHPOBAHHOCTH POCCHICKOM rPaXJaHCKOU UJIEHTUYHOCTH,

naTpuoTu3Ma, YBAXXCHHA K CBOCMY Hapoay, YyBCTBa OTBCTCTBCHHOCTHU IICPCA



Ponnnou, ropaoctu 3a CBOM Kpai, cBOr0 PoiuHy, CBOM A3BIK U KyJbTYPY, IPOILIOE
Y HACTOSIIIIEE MHOTOHAIIMOHAIBHOTO Hapojia Poccuu;

IIEHHOCTHOE OTHOIIEHHUE K MPUPOJHOMY HACIICAUIO U MTaMATHUKAM MPUPO/IBI,
JIOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CITIOCOOHOCTh OIICHWBAaTh BKJAJ POCCHUUCKUX YUYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OHOJIOTHM, TOHUMAHHME 3HAYCHHUS OHOJIOTMHM B IIO3HAHUU 3aKOHOB
TPUPOJIBI, B )KU3HU YEIOBEKA M COBPEMEHHOTO O0IIECTBA;

ujenHas yoexx1€HHOCTb, TOTOBHOCTD K CITy)kKeHHI0 OTEUYECTBY U €ro 3alluTe,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) AYXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:

OCO3HAHME JIYXOBHBIX LIEHHOCTEN POCCUHUCKOr0 HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYUBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOILIICHUE K CBOUM POJUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaauuusIMu Hapo10B Poccuu;

4) 3CTETHYECKOT0 BOCITUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAs ICTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOMIECTBEHHBIX OTHOIICHUI;

ITOHUMAHWE YMOLIMOHAIIBHOTO BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HBIX BUIAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KA4€CTBA TBOPUYECKOU JIMYHOCTH;

5) ¢pu3HUecKOro BOCIUTAHU:

MMOHHUMAaHUE W pealn3alyds 3J0pOBOro M 0e30MacHoro oobpasa KH3HU
(3mopoBOe  TUTaHWE, COOJIIOJICHWE TUTMEHWYECKUX TPaBWJI ©  HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATHUM W OTHbIXa, peryspHas Quznueckas
aKTUBHOCTH), OEpEKHOTO0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K

COOCTBEHHOMY (hPM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;



MOHUMaHUE LEHHOCTU TpPaBWJI WHAUBUIYATBHOTO U KOJUIEKTUBHOTO
0€301acHOro MOBEACHUS B CUTYAIUSAX, YTPOXKAIOIINUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHME TOCJICJACTBUN M HEMPHUATUE BPEAHBIX MPHUBBIYCK (YIOTPEOICHHS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) TpyI0BOTO BOCIIUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [ICHHOCTH MacTepCTBa, TPYA0JIO0HE;

FOTOBHOCTh K AKTUBHOM JAEATEIBHOCTH TEXHOJOTHYECKONW M COLUAIBHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSTEIBHO
BBITIOJTHATH TaKyIO JEATEIbHOCTD;

HMHTEpEC K pa3uyHbIM cepam mpodheCcCUOHATBHON NIEITeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHIO W CaMOOOpa30BaHHMIO HA
MPOTSHKEHUN BCEH JKU3HU;

7) PKOJIOTMYECKOT0 BOCITUTAHUS:

AKOJIOTUYECKH 11eJIecO000pa3Hoe OTHOIIEHHWE K TPHUPOAEC KaK HCTOYHHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYyIIIeCTBOBAHMUS;

MOBBIIIICHUE YPOBHS JKOJOTHMYECKOM KYJIbTYPhl: MPHOOPETEHHUE OIbITa
IJJAHUPOBAHUS TIOCTYIIKOB M OIGHKM HMX BO3MOXXHBIX TIOCIEACTBUN  JJIA
OKPYKaIOIIEN CPEIbl;

OCO3HaHHWE TJIOOAIBHOTO XapaKkTepa AKOJOTHYECKUX MpoOJieM M MyTel ux
pelieHus;

CIIOCOOHOCTh HMCIIOJb30BaTh MNPUOOpETaeMble TMPU H3YYEHUH OHOJIOTHH
3HAHWST W yMEHUS TPU PEIICHHH TPoO0JIeM, CBSI3aHHBIX C PAIMOHAIBLHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIOICHUE  TpaBW  TOBEACHUS B TMPHUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE HENPUATHE JEHUCTBUM, TMPUHOCIAIIMX BpPEI OKPYKAIOLIEH
MPUPOHON Cpelie, YMEHHE MPOTrHO3UPOBATh HEOJArONPUSITHBIE AKOJOTHMUYECKHUE

MNOCICACTBUA NPCAIIPUHNMACMBIX HeﬁCTBHﬁ H IpeaoTBpaliaTb UX,



HaJINYMe Pa3BUTOT0 3KOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKOU KYJIBTYPBI,
ombITa NEATEIIBHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHON
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) IICHHOCTH HAYYHOTO MMO3HAHHMS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE S3BIKOBOM M YMTATENBCKOW KYJBTYPhl KaK CpEICTBa
B3aMMOJICHCTBUA MEX Y JIFOAbMHU U [IO3HAHUS MUDA;

MOHMMAaHUE Creuu(pUK OHOJIOTMM KaK HayKH, OCO3HaHue €€ poiu B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJIOBEKa U
oOIIecTBa, B MO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEHW M PEIIEHHH polIeM
COXpAaHEHMs IIPUPOJIHOIO PABHOBECHS,

yOEXKJIEHHOCTh B 3HAYMMOCTU OHOJIOTUU ISl COBPEMEHHOM IIMBUIIU3ALINHN:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTUSI MEIULMHBI, CO3JaHHs NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pellaTh pecypcHble  MNpPOOJEMBl  Pa3BUTHS
YEJI0BEUECTBA, MMOMCKA MyTe BBIXOAA U3 IJI00ATbHBIX AKOJIOTHYECKUX MPOOJIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUYMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHMHM OWOJIOTMYECKUX 3HAaHUUW B LEISIX
MOBBIIICHUS O0ILEH KYJIbTYPbl, ECTECTBEHHO-HAYYHOUN IPaMOTHOCTH KaK COCTaBHOM
yacTu (QYHKIMOHATBHOW TPAMOTHOCTH oOOydarommxcsa, GopMupyeMoit mpu
W3Y4YeHUU OMOJIOTUY;

NOHUMAHHME CYLIHOCTH METOAOB MO3HAHMSI, HCTIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTh HCIONb30BaTh IIOJMydyaeMble 3HAHUS [UIsl aHajdu3a U

OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,



yMEHHE JeNaTh OOOCHOBaHHBIC 3aKIIOUYEHHS Ha OCHOBE HAay4HbIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENbIO MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEBHO MCIIONb30BaTh OMOJOTMYECKHE 3HAHUS AJIs
peleHus: mpoOyieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HaHUE I[IEHHOCTH HAy4YHOH JEeSATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH
IPOEKTHYIO U UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh HHANBUIYAJIbHO U B ITPYIIIIE;

TOTOBHOCTh U  CIHOCOOHOCTH K  HENpPEphIBHOMY 0Opa3oBaHUIO U
caM000pa30BaHUIO, K AKTHBHOMY IOJYYEHHUIO HOBBIX 3HaHMA 1O OHOJIOTUH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTIMHU.

2.1.12.8.5. B mporiecce MOCTHKEHUSI JTMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS
OoOy4arolMMHUCsl MporpaMmbl 1O OHOJOTMM Ha YPOBHE CPEIHEro OOLIETOo
o0Opa3oBaHus y OOYYalOIIMXCS COBEPIICHCTBYETCS 3MOIMOHAIBHBIN WHTEIUICKT,
npeanoiararoui cOpMUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIFOYAIOLIETO CIOCOOHOCTh IOHUMATh CBOE IMOLIMOHAIIBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHUSA COOCTBEHHOW 3MOIMOHAIBLHOU Cephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpPETYJIUPOBAaHMs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHME, CIIOCOOHOCTh AaIalTUPOBAaThCA K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALMH, BKIIFOYAIOLIEH CTPEMIIEHUE K TOCTHKEHHIO LIENU U
ycrexy, ONTUMH3M, MHHUIMATUBHOCTh, YMEHHE JEHCTBOBATH, UCXOAS M3 CBOMX
BO3MOKHOCTEH;

SMIATHH, BKIIFOYAIOIIEH CIOCOOHOCTh TOHUMATh YMOLIMOHAIBHOE COCTOSIHIE
JIPYTUX, YYUTBIBATh €T0 MPU OCYUIECTBICHWH KOMMYHHKAIUH, CIIOCOOHOCTH K
COUYYBCTBHIO M COMIEPEIKUBAHUIO;

COLIMAJIbHBIX ~ HABBIKOB,  BKJIIOYAIOIIMX  CIIOCOOHOCTh  BBICTPamMBaTh
OTHOILIEHUSI C APYTUMHU JIOAbMH, 3a00TUTHCS, MPOSBISATH MHTEPEC U pa3peuiaTh
KOH(DJIUKTBHI.

2.1.12.8.6. MertanpenMeTHble pE3yJbTaThl OCBOCHHSI Y4€OHOTO MpeaMeTa

«buonorus» BKIOYAKOT: 3HAYHMBIC JJIs1 q)OpMI/IpOBaHI/ISI MHPOBO33PCHUA



00y4aroIuXxcsi MEXAUCIUILTMHAPHBIE (MEXIpPEIMETHbIE) 00LIeHAYYHbIe TTOHATHS,
OTpaXaloIllMe IEJOCTHOCTh HAYyYHOM KapTHHBI MHpa W CHeuu(uKy MeTOoJ0B
NO3HAHMs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIUs, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUs, HCCIENOBAaHUE, HAOJIIOJIEHUE, W3MEpPEHHUE, HKCIEPUMEHT W JAPYTHUX),
yHHUBEpCaJbHble y4ueOHble JeHCTBUS (TO3HABATENbHbIE, KOMMYHHKAaTHUBHBIC,
PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPaMOTHOCTH M COLMAJIbHOM KOMIIETEHIIMM OOYy4aroUuxcs, CIOCOOHOCTh
oOy4arommxcs MCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,
MHUPOBO33pEHUYECKHUE 3HAHWS W YHUBEpCAJIbHbIE ydeOHBIE JEHCTBUS B
MI03HABATEJILHOM U COLIMAIBHOM MPaKTUKE.

2.1.12.8.7. MetanpenMeTHbIE PE3yNIbTaThl OCBOCHHS MPOTPAMMEBI CPETHETO
o011ero 00pa3oBaHus JOKHBI OTPAXKaTh:

2.1.12.8.7.1. OBnaneHue yHUBEpPCAIbHBIMH Yy4E€OHBIMHU I[103HABATEIbHBIMU
NIEUCTBUSIMHA:

1) 6a30BBIC JIOTHICCKHUE ICHCTBUS:

caMoCTOSITENNbHO  (DOpPMYIHpOBaTh W aKTyalIM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUNA NPUEMBI JIOTUYECKOTO MBIIIICHUS
(ananu3a, CUHTE3a, CPAaBHEHHUSI, KJacCcUu(UKaIuu, 0000IIEeH s ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIMBATh
CBSI3M C APYTUMU TIOHATHSMH);

OTIPEETIATh IIeN JEATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPHH UX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThI JEATEIBHOCTH C MOCTABICHHBIMU LEISIMH;

UCII0JI30BaTh OMOJIOTMUECKUE TOHATHUS sl 00bACHEHUsI (DaKTOB U SIBIICHUN
YKUBOU MIPUPOIBI;

CTPOUTH JIOTHUECKHUE PpaCCyKACHHUs (MHIYKTUBHBIC, JE€IyKTHBHBIC, IIO
aHAJIOTHM), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEUHS B PACCMATPHUBAEMBIX

SBIICHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKIIOUCHHUS,;



IIPUMEHATh  CXEMHO-MOJENIBHBIE  CpPEACTBA  JUIsl  IPEACTABICHUSA
CYILLECTBEHHBIX CBSI3€ll M OTHOLIEHUH B M3Y4aeMbIX OMOJIOTMYECKHUX OOBEKTaX, a
TaK)Ke MPOTUBOPEUUI PA3HOTO POJIA, BBISIBJICHHBIX B PA3IMYHBIX HTHPOPMAIIMOHHBIX
VMCTOYHUKAX;

pa3pabaTbiBaTh IJIaH PEIICHUs MPOOJEMbl ¢ YYETOM aHAIN3a UMEIOLIUXCA
MaTepUAJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B  JIESTEIBHOCTb, OLEHMBAaTh COOTBETCTBUE
pe3yibTaTOB LIEJISAM, OLIEHUBATH PUCKH ITOCIIEICTBUM EATEIBHOCTH;

KOOPJIMHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBUAX PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPoOIIeM;

2) 6a30BbIEC UCCIIEIOBATELCKUE JCHCTBHSL:

BJIaJI€Th HaBBIKAMHU Y4€OHO-HMCCIIE0BATENbCKON U IPOEKTHOM 1€ATEIBHOCTH,
HaBbIKaMHU pa3pelieHusi mnpolsieM, o01agaTh CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIEHU PAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

WCIIOJB30BaTh Pa3JIMYHbIE BUABl JEATEIBHOCTH IO IOJIYYEHHI) HOBOTO
3HaHUS, €ro HWHTEepPIpeTaluy, MpPeoOpa3OBaHHUI0O U TNPUMEHEHUI0 B Y4EeOHBIX
CUTYalUsX, B TOM YHUCJI€ IPU CO3JaHUH YUE€OHBIX U COL[MAJIbHBIX IPOEKTOB;

(opMHpOBaTh HAYUYHBIA TUIl MBILICHUS, BIaJ€Th HAYYHON TEPMHUHOJIOTUEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh U (OPMYJIHpPOBaTH COOCTBEHHBIE 3aJa4yd B 00pa30BaTEIbHOU
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

BBISIBJIATh NPUYUHHO-CIIEJCTBEHHBIE CBA3M M aKTyaJUM3HpOBaTh 3ajady,
BBIJIBUTaTh TUINIOTE3Y €€ PELICHUS], HAXOAUTh apIyMEHTHI JUIs TOKAa3aTEIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh APaMETPhl U KPUTEPUU PEILLICHHUS;

aHAJIM3UPOBAaTh IIOJYYEHHBIE B XOAE PEIICHHS 3aJadyd pPe3yJIbTaThl,
KPUTHYECKN OLEHHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSX;

AaBaTb OICHKY HOBBIM CUTyallUAM, OLICHUBATDH HpHO6peTéHHBII>'I OIIBIT,



OCYIIECTBIISITh LI€JICHANPABICHHBIA MOUCK MEpPEHOCa CPEACTB U CIIOCOOOB
JEHUCTBUS B MPOGECCHOHANTBHYIO CPENy;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIBHYI0 M MPAKTUYECKYIO 00IacTH
KU3HEICSATCIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpeJjlaratb OPUTMHAIbHBIC MOAXOAbl U PEIICHUs,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUS;

3) pabota ¢ undopMmarueii:

OpPUEHTHUPOBATHCS B PAa3JIMYHBIX UCTOUYHUKAX MH(OpMAIUK (TEKCTE y4eOHOT 0O
nocoOusi, HAyYHO-TIOMYJISIPHOW JUTEpaType, OHOJOrMYECKUX CJIOBapsix U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
UHGOPMAITMIO PA3IUYHBIX BUJOB U (POPM MpeCTaBICHUS, KPUTUUECKU OIEHUBATH
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

(opMyIUpOBATH 3alpPOCHl U MPUMEHSTHh Pa3IUYHbIE METObI MIPU MOUCKE U
otbope Ouosorndeckoi MHMOpMalKU, HEOOXOAUMOM JIJIsi BBIIOJHEHUSI YUEOHBIX
3ajzay;

nprOOpeTaTh OMBIT HWCIOJB30BAHUA HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYPy aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpATh  ONTHUMAIBHYIO  (OpMYy  MPEICTaBICHHS
Ounonornyeckon nHpopManuu (CXeMbl, rpaQuKu, TMarpaMMbl, TAOJIULIBI, PUCYHKHU U
Apyroe);

UCTIONb30BaTh HAyUYHBIM S3BIK B KadecTBE CpEACTBA MpH padoTe C
Owonornyecko WHPOpPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BJaJeTh  HaBBIKAMH  pAaCTO3HABaHWsI M 3allUThl  WH(GOpPMAIUH,

uHGOPMAIMOHHON 0€30MaCHOCTH JTUYHOCTH.



2.1.12.8.7.2. OBnanenue YHUBEPCAIbHBIMHU KOMMYHUKATUBHBIMU
JICVCTBUSIMU:

1) oGmienue:

OCYIIIECTBJISITh KOMMYHHUKAITUH BO BCeX cepax KU3HU, AKTUBHO Y4aCTBOBAThH
B JMAJIOTe€ WJIM JMCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIILHO BBINIOJHEHHUS TMpeJiaraeMomn
3a/lay, YYUTHIBATh UHTEPECHI W COTJIACOBAHHOCTH IMO3UIMNA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpPOAIBHBIE CPEICTBAa OOIICHUS, IMOHUMATh 3HAYCHHC
COIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMSITYAaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIIQJICTh PA3IMYHBIMH CITOCOOAMU OOIIECHUS M B3aUMOJCHCTBUS, IOHUMATH
HaMEpEHUs JIPYTUX JIIOJIEH, MPOSIBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO W JIOTUYHO HM3J1araTb CBOIO TOYKY 3PEHUS C HCIIOJIH30BAHHEM
S3BIKOBBIX CPEJICTB;

2) COBMECTHAS IeATCILHOCTb:

MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U WHIAMBUIYaTbHON
paboThI IPU pelieHuH OUOJIOTMYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBHS MPH PEIICHUN YIeOHOH 3a1a9m;

BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JCUCTBUN C y4€TOM OOIIMX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YjieHa KOJUICKTHBA,;

OpUHUMATh TCIM  COBMECTHOM  JIEATEITLHOCTH, OpPraHW30BBIBATH W
KOOPJMHHUPOBATh JICUCTBUSA II0 €€ JOCTHUKEHHUIO: COCTABJATH IUIAH JCHCTBHM,
pactpeienaTh PO ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh PpE3YyJIbTaThl
COBMECTHOM paboTHI;

OIICHMBATh KAa4eCTBO CBOETO BKJAJa W KaXJAOTO0 YyYaCTHHKAa KOMAHIbBI B
oOmuii pe3ysabTar 1o pa3pabOTaHHBIM KPUTCPHUSIM;

mpeayiaraTh HOBBIC TPOCKTHI, OICHUBATh HACH C TIO3UIIMH HOBU3HBI,

OPUTHHAJIBHOCTH, HpaKTH‘ICCKOﬁ 3HAYUMOCTH,



OCYLIECTBJIATh IMO3UTUBHOE CTPATErMUYECKOE IOBEJACHUE B PA3IHYHBIX
CUTYaIUsIX, POSBISATH TBOPUECTBO U BOOOpaKEHHE, OBITH MHUIIMATHUBHBIM.
2.1.12.8.7.3. OBnaneHue yHUBEPCAIbHBIMU PETYISITUBHBIMU I€UCTBUSIMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIsl BBISBJICHHS TMPOOJIEM U HX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMpATh Ha OCHOBE OWOJIOTMYECKUX 3HAHHUM I1EJEeBbIE M CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHUCTBUSIX M MOCTYIKAaxX MO OTHONIEHUIO K >KUBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOSTENIbHO OCYIIECTBIIATh MO3HABATEIbHYIO J€ATEIbHOCTh, BBISBIATDH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
NESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

CaMOCTOSITEJIbHO COCTaBJATh IUIAH pEUICHUs H[poOsieMbl ¢ yu€ToM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMUHBIX MPEANOUYTCHU;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHMUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBAaTh (DOPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOW SPYIULMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIH YPOBCHB;

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTUBHI B JCSATEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIIQJICTh HaBBIKAMHU  [IO3HABATENIBHOW  pe(eKCMM Kak  OCO3HaHUS
COBEpIIAEMbIX JEHCTBHUII M MBICIUTENbHBIX MPOLECCOB, WX pPE3yJIbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'0 PELLEHUS;

OLCHMBATb PUCKHU K CBOCBPCMCHHO IIPUHUMATDL PCHICHUA 110 UX CHHUKCHUIO,



MPUHUMATh MOTHUBBI W apPTyMEHTHI JPYyTUX TPH aHAIM3e PE3yJIbTaTOB
JeSITEIbHOCTH;

3) npuHATHS ce0s U IPYTUX

MPUHUMATD ce0sl, MOHMUMAsi CBOU HEJOCTATKU M IOCTOMHCTBA;

OpUHUMATh MOTHBBI M apTryMEHTBl JPYTUX IMpHU aHAlM3€ pPe3yJbTaTOB
NEesTEeIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKY;

pPa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TTO3ULIMU JPYTrOro YyeaoBeKa.

2.1.12.8.8. IlpenmeTHble  pe3ynbTaThl ocBoeHHs mnpopammel COO 1o
OuoJsioruu Ha 0a30BOM YPOBHE BKJIIOUAIOT crieluduuecKre 1isl ydaeOHOTO IIpeMeTa
«buonorus» Hay4yHble 3HAHUS, YMEHHUS W CIOCOOBI JCHCTBUN IO OCBOCHHIO,
UHTEPIIPETAlNU U TPeoOpa30BaHUIO 3HAHUN, BUABI ACSITEILHOCTU MO MOTYYCHHIO
HOBOTO 3HAHUS U MPUMEHEHHIO 3HAHUN B PA3JIMUHBIX YUEOHBIX CUTYAIIUIX, & TAKKE
B pEaNbHBIX >KU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX ¢ Owuonorueid. B mporpamme
peIMeTHBIC Pe3yabTaThl IPEICTaBICHHBI 110 TOAAM O0YJYCHHS.

2.1.12.8.9. IlpenmeTHble  pe3yabTaThl OCBOEHUS y4eOHOTO TIpeaMeTa
«bunonorus» B 10 KJIBcCE TOKHBI OTPAKATh:

c(OpPMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Ye€JIOBEKa [Tl PEIICHHUS KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKpPBIBATh COJEp)KAaHUE OWMOJIOTUYECKUX TEPMHHOB U TOHSATHI:
KU3Hb, KJIIETKA, OPraHu3M, MeTa00JIn3M (0OMEH BEIIECTB U MPEBpallleHNE SJHEPTUN),
roMeocTtas (camMoperyJisiiiusi), YypOBHEBash OpraHu3alusl J>KUBBIX  CHUCTEM,
CaMOBOCIPOM3BeIeHUE (PENPOAYKIIHS ), HACIECTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE W3JaraTh OWOJOTMYECKHE TeOopuu (KJIETOYHAsl, XPOMOCOMHas,
MyTallMOHHAs, UEHTpajdbHas JOTrMa MOJEKYJIIpHOW OWONOTHH), 3aKOHBI

(I'. Menpnens, T. Moprana, H.W. BaBunoBa) u yueHus (0 1ieHTpax MHOTooOpasus u



MPOUCXOXKICHUS KylIbTypHbIX pacTeHuid H.U. BaBuiioBa), onpeaensiTe rpaHuIibl UX
MPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yYMEHHE BJa/IETh METOJJaMU HAYYHOT'O MTO3HAHMS B OMOJIOTUU: HAOIIOACHUE U
OMMCAHUE MKUBBIX CUCTEM, IMPOIIECCOB U SIBICHUM, OpraHu3alusl U TMPOBEJICHUE
OMOJOTUYECKOT 0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIy HCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJbTaTOB,
WCIIOJIB30BaHHBIX HAYYHBIX MOHSITUM, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BHIBOJIbI
Ha OCHOBAHHH MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIICTIATH CYIIECTBEHHBIE MPU3HAKN BUPYCOB, KJIETOK MPOKAPHUOT U
HDYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUHBIX OpPraHU3MOB, OCOOEHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB U IMPEBpAICHUSI SHEPTUM B KJIETKe, (DOTOCHHTE3A,
MJJACTUYECKOTO U JHEPreTHUYEeCKOro OoOMEHa, XEMOCHMHTE3a, MHTO3a, Meio3a,
OIUIOJOTBOPEHUS, PA3MHOXKEHUSA, WHIAUBHUIYAJIbHOIO Ppa3BUTHS OpraHu3Ma
(oHTOTEHER);

YMEHHE MPUMEHSTh MOJyYEHHbIE 3HAHUS T OOBSICHEHUS OMOJIOTHYECKHUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1IeJIbI0 obOecreyeHrs O€30MacHOCTH CBOETO 3J0POBbS M 3/I0POBBS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPYKAIOIIEH
MPUPOIHON cpele, MOHUMaHWE HEOOXOJIMMOCTH HCIOIb30BAHUS JIOCTHUXKEHUN
COBPEMEHHOMU OHMoIOrNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
MPUPOJIONIOIb30BAHUS;

YyMEHHUE peIIaTh »JJIEMEHTApHbIE TEHETUYECKHE 3aJaud Ha MOHO- U
JUTUOPUIHOE CKpEIIMBAaHUE, CIEIUICHHOE HaCeJOBaHUE, COCTaBIIATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAaHUS JUIsl TIPE/ICKa3aHus HACJICOBAaHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBITIOJNHATH Ja0OpaTOpHBIE W TMPaKTUYECKHE PabOThI, COOIIOAATH
npaBuia npu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYIOBAHHEM;

YyMEHUE KPUTHUYECKU OIEHUBATh W HHTEPHPETUPOBAThH HHOOPMAIIUIO
OMOJIOTMYECKOTO  COAEpPKAHUS, BKIIOYAIOLIYI0 TICEBJOHAYUYHbIE 3HAHUS U3

Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMALIUU, HAYUYHO-TIOMYJISIPHBIE



MaTepHuaibl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HWCCICIOBAaHUN B OHOJIOTHH,
MeIUITMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBCHHBIE IHMCHMEHHBIE M YCTHBIC COOOIIEHUS,
00001mass 6MOJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCTIOJIb30BaTh IOHATUHHBIN anmapat OMOJIOTHH.

2.1.12.8.10. [IpenMeTHBIE pE3ynbTaThl OCBOCHHMS Y4YEOHOTO TIpeaMmeTa
«buonorus» B 11 kiacce 10MIKHBI OTPAKATh:

c(hOpPMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HAYTHOTO
3HaHHWS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTWHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCHMCKUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
TPAaMOTHOCTH YeJIOBEKA ISl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PacCKphIBATh COJIEPKAHUE OMOIOTUUECKUX TEPMUHOB U MIOHATUIA: BU]I,
NOMyJSAIKA, TeHOGOH, DBOJIOLMS, ABWXKYIIUE CHUIBI ((PaKTOpbl) HBOJIOIUH,
MIPUCTIOCOOICHHOCTh OPTaHU3MOB, BHI000pa30BaHME, JKOJIOTHUYECKHE (DAKTOPHI,
HPKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEAYLEHThl, 1€MW MUTAHUA,
AKOJIOTHYECKas MupaMuaa, OuoreoreHos, ouocdepa;

yMEHUE WH3Jaratb OHOJIOTUYECKHEe Teopuu (IBOJIOIMOHHAS Teopust Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DOBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoacTsa K.M. bapa, uepenoBanusi r1aBHbIX HAIPaBICHUMN U Ty Tel
sBosronnu A.H. CeBeprioBa, yueHust o 6unochepe B.W. Bepraackoro), onpenensitsb
T'PaHUIIB UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJICTh METOJJaMH HAyYHOTO ITO3HAHMS B OMOJIOTHH: HAOIIOACHUE U
OMMMCAHKE YKUBBIX CHUCTEM, NPOIIECCOB M SIBJICHHM, OpraHU3alus U IMPOBEICHHE
OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBIYKEHNE TUITOTE3bI, BHISBIICHHE 3aBUCUMOCTH
MEXIy HWCCIEAYEeMbIMHA BEIWYMHAMHU, OOBSCHEHHE TMOJYYCHHBIX pE3yJbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN M 3aKOHOB, YMEHHE JI€JaTh BHIBOJIBI
Ha OCHOBAHHH ITOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATH CYIICCTBEHHBIE TPU3HAKA CTPOCHHSI OHMOJIOTHYECKUX

OOBEKTOB: BHJIOB, TOMYJAIUN, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,



OMOreoleHO30B U JKOCHUCTEM, OCOOCHHOCTH IMPOILIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTMYECKUX (PAKTOPOB HaA OpPraHU3MBI, IEepeHoca
BEIIECTB M TIOTOKAa JHEPTMH B DKOCHCTEMaX, AHTPOMNOTCHHBIX H3MEHEHUN B
HPKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHUE TMPUMEHSTH MOJTYYCHHBIC 3HAHUS TSI OOBSICHEHUS OMOJIOTHYCCKUX
MPOLIECCOB U SIBJICHUM, IJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY>KaIOIIHUX JIIO/IeH, COOII0OIEHUSI HOPM TPaMOTHOTO MOBEJCHHS B OKPYXKAIOIICH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JAOCTHXKEHUN
COBPEMEHHOW OMOJOTHH JIJISl PalliOHAIEHOTO MPUPOIOIIOIb30BAHNUS;

YMEHHUE pellaTh JIEeMEHTapHbIe OMOJIOTHYECKUE 3a/1a4, COCTABIATh CXEMBI
NepeHoca BeIIeCTB U SHEPTUU B SKOCUCTEMaX (IIeMH MUTaHUS);

YMEHHUE BBINOJHATHh Ja0OpaTOpHbIE M MPAKTHYECKUE padOThI, COOIIOIATh
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YyMEHHUE KPUTHYECKH OICHWBaTh W HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OPMAIIUK, HAYIHO-TIOMYJISIPHBIC
Matepualbl),  paccMaTpuBaTh  IJIOOATbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MTO3ULHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIIEHUS,
000011251 OMOJIOTHYECKYI0 MH(OPMAILIUIO U3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO

WCITOJIH30BATh MOHATHUIHBIN armapaTt OMOJIOTHH.



