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IIOACHUTEJIbBHASA 3AIITMCKA

[Tpu pa3paboTke MporpaMmbl 0 OUOIOTHY TEOPETUUECKYI0 OCHOBY JI/IsI OTIpe/ie/ieHus TIOAX0/J0B
K (hOpMHUPOBaHUIO COjlep)KaHUsl yueOHOTro rpegMeTa «buonorus» coctaBUIn: KOHLIENTYya bHbIe
nosioxkeanss ®T'OC COO o B3auMoOOYyC/IOB/IEHHOCTH 1ieJIed, COJep)KaHusl, pe3y/bTaToB
o0OyueHusi ¥ TpeOOBaHWM K YPOBHIO TIOJJTOTOBKH BBITYCKHUKOB, IMOJI0XKEHHUS 00 OOIIUX Ie/IAxX U
TIPUHIUIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHME CHUCTEMbI Cpe/iHero o0Iero
obpa3zoBanust B Poccuiickoii ®ezepariu, a TakKe TIOJOKEHUS O crielfuduKe OHOOTHH, eé
3HAUeHWU B TIO3HAHWUM >KUBOW TMPHUPOALI W 00eCcreueHuH CyIeCTBOBaHUS YeI0BeYeCKOTO
ob6miectBa. CoryiacHO Ha3BaHHBIM TI0JIOKEHUSIM, OTIpe/ie/ieHbl OCHOBHbIE (DYHKLIUH TIPOTPAMMBI
110 OMOJIOTUY U €€ CTPYKTypa.

[Tporpamma 1o 6uoOrUM AAET TIpe/iCTaBIeHre O LiefsiX, 00 o01elt crparernu oOyueHwus,
BOCITUTAHUSI M Pa3BUTHS OOydaromuxcsi CpeicTBaMd yuyeOHOTO mpeamera «buosorus»,
ornpefienisieT  00s3aTeNbHOE TPeJAMETHOe COJiep)KaHUe, ero CTPYKTYPY, pacrpe/ie/ieHHe 110
pasfieslaM U TeMaM, peKOMeH/lyeMyl0 TI0C/Ie[joBaTe/IbHOCTh M3yueHHsl yueOHOrO MaTepuasna C
YUYETOM MEXIIPeJIMETHBIX U BHYTPUIIPEMETHBIX CBsi3eH, JJOTUKM 00pa30BaTe/IbHOTO TPOLiecca,
BO3PACTHBIX 0COOEHHOCTeH 00yJaroIuXCs.

B mnporpaMme Mo OHONOTMM TaKXKe YUMTBHIBAIOTCS TpeOOBaHWS K TUIAHUPYEMbIM
JIMYHOCTHBIM, METAarpe/IMETHBIM W TIPEJIMETHBIM pe3y/jbTaTaM O00y4YeHUs B (OPMHUPOBAHUM
OCHOBHBIX BH/IOB YueOHO-TI03HaBaTeIbHOU /1eTe/TbHOCTH/YUeOHBIX AeHCTBUM 00yUaroIUXCs 110
OCBOEHHIO CO/IepP>KaHHUsI OMOIOrHYecKoro 00pa3oBaHusl.

B mporpamme 1o 6mosioruu (10-11 kmaccel, 6a30BbIii YPOBEeHb) peasu30BaH MPUHIUT
NIPEeMCTBEHHOCTH B UW3yueHWH Ouosioruu, Osiarozlaps uYeMy B HeH TIpOCMAaTpUBaeTCs
HarpaB/IeHHOCTh Ha Pa3BUTHE 3HAHWM, CBsI3aHHBIX C (POPMUPOBAHHEM eCTeCTBEHHO-HayYHOTO
MHDOBO33p€HHs], LIEHHOCTHbIX  OpHEeHTAlUid  JIMUHOCTH, 9SKOJOTMUECKOrO  MbIIUIeHuS,
Tipe/icTaB/ieHnid O 370pOBOM oOpa3e >KU3HM M Oepe>KHbIM OTHOLIEHWeM K OKpYyyKarolei
npupogHOi cpeze. [loTomMy Hapsimy C u3yueHWeM 0OIIeOMO/IOTMYECKUX TEOpH, a Takxke
3HAHUM O CTPOEHUU >KMBBIX CUCTEM PAa3HOT0 PaHTa U CYL[HOCTH OCHOBHBIX TIPOTEKAIOIIUX B HUX
MIPOIIECCOB B TIpOrpaMMe TI0 OWOJIOTUH Y/ieJIeHO BHUMaHWE WCIO/b30BaHUIO TIOTYUYEeHHBIX
3HAHWM B TIOBCEIHEBHOW JKWU3HU /IJIs1 PellleHus TIPUK/IaIHbIX 3a/lau, B TOM YKC/Ie: MPO(UIaKTUKH
HaC/Ie/ICTBEHHBIX ~ 3a00/ieBaHUN  Ye/loBEeKa, MeAUKO-TeHeTUYeCKOTO  KOHCYJ/IbTUPOBAHUS,
000CHOBaHHSI 9KOJIOTUYECKU 11e/ieco00pa3HOro TMoBe/ieHus] B OKpYyKatolllel MpUpOJHON cpefe,
aHa/iM3a BJIMSHUS XO3SUCTBEHHOW [esiTe/IbHOCTU uejloBeKa Ha COCTOSIHWE TPUPOAHBIX U
WCKYCCTBEHHBIX 3KOCHCTeM. YCUeHHe BHHUMaHUs K TIPUK/IQ[HOW HaTpaB/IeHHOCTH yueOHOTo
nipeaMeTa «BUOOTHSI» MPOAUKTOBAHO HEOOXOJUMOCTHIO OOecrieueHus: YC/IOBUM /IS pelleHus
OJJHOM M3 aKTyasbHbIX 3a/jau LIKOJBHOr0 OMoIornyeckoro oopa3oBaHusi, KOTopasi Ipe/rnoJiaraet
dopmHpoBaHre y 00ydYarolMXCsl CIOCOOHOCTH a/lanTHPOBATHCS K M3MEHEHWSIM AWHAMHUHO
Pa3BUBAIOILIETOCSI COBDEMEHHOTO MHpa.

Buosiorusi Ha ypoBHe cpeziHero oOiero obpa3oBaHusi 3aHHMMaeT BakHOe MecTo. OHa
obecrieunBaeT (opMHpoOBaHHe Yy OOYYarOLMXCS TIpeACTaBJIeHU O HAayyHOM KapTWHE MHUPa,
pacimpsieT 1 060011jaeT 3HaHUS O )KUBOMW MPUPO/ie, e€ OTTMUNTE/IbHBIX MPU3HAKaX — YPOBHEBOU
OpraHu3aliid M 3BOJIOLUM, CO3[aéT YCAOBUS J/Is: TO3HAHHS 3aKOHOB >KMBOW NPHPOJBI,



¢dopmupoBaHusi (HYHKLIMOHA/TBHOM TPAMOTHOCTH, HABBIKOB 370POBOTO M Oe3omacHoOro obpasa
JKWU3HH, 5KOJIOTUYECKOTO MBIIILJIEHUS], LIeHHOCTHOTO OTHOILIEHHSI K JKUBOU MPUPOJE U Ye/IOBEKY.

Bosbilioe  3HaueHue OWONOTMA WMeeT TaKXkKe /Jisl pelleHHs BOCIUTATebHbIX U
Pa3BUBAKOIIMX 3a7lau cpeiHero obirero obpa3oBaHUs, COL[HATM3aMK 00yUaromuxcs. M3yueHre
Ouonorun obecrieunBaeT YCJIOBUS JUISt (dhopmMUpoBaHUs VHTEJUIEKTYa/TbHbIX,
KOMMYHHKAIIMOHHBIX ¥ MH(MOPMAI[UOHHBIX HABBIKOB, 3CTETHMUECKOM KY/IBbTYPhI, CIIOCOOCTBYET
WHTerpar OMOI0rMUeCKUX 3HaHWH C MPe/ICTAaBI€HUSIMH U3 APYTUX yUeOHbIX TIPeJIMETOB,

B UaCTHOCTH, PU3UKHU, XUMUHU U Teorpadur. Ha3BaHHbIe MOM0XKEHUs O MpejHa3HaueHUU
yuebHOro mipeziMeTa «BUONOTHs» COCTABW/IM OCHOBY AJIsi OTIpe/ie/ieHrsl TOAX0J0B K 0TOOpy |
CTPYKTYPUPOBAHHUIO €T0 COJiep>KaHusI, TIPe/ICTaB/IeHHOTO B ITPOTrpaMMe 1o OUO0JIOTHH.

Ot6op comepxanus yuebGHOro Tipeamera «brosorusi» Ha 6a30BOM ypOBHe OCYIIECTB/IEH
C TI03ULUM KYyJIbTYPOCO0Opa3HOro Mno/jixo/ia, B COOTBETCTBUM C KOTOPBIM 00yYarolecs JO/DKHBI
OCBOWTH 3HAHUSI U YMEHWUs, 3HaUMMble /711 (OpPMUPOBaHUs 00Lell Ky/IbTYpPbl, OTpeestoiiie
ajleKBaTHOe TIOBe/leHHMe YesloBeKa B OKpY’Karolllell TMPUPOJHOW cpefle, BOCTpeOOBaHHbIE B
TIOBCE/THEBHOM >KHU3HU U TIPAKTUUECKOU feATesibHOCTH. Ocoboe MecTo B 3TOM cUCTeMe 3HAHWH
3aHMMAalOT 3/IeMeHTbl COJlep)KaHusl, KOTOpble Cay)KaT OCHOBOM s  (OpPMHUPOBAHUSA
Mpe/CTaBJIeHU O COBPEMEHHOM eCTeCTBeHHO-HayyHOW KapTMHe MHUpa M LeHHOCTHBIX
OpHMeHTaLUsX JINYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3aLui OM0IOTHYeCcKOro oOpa3oBaHusl.

CTpyKTypypOBaHWe COJiep>KaHWsi yueOHOro Marepuasa B TIporpamMme IO OHMOJIOTHH
OCYIL[eCTBJIEHO C YUETOM TPUOPUTETHOTO 3HaueHHsl 3HaHUM 00 OTIMUYMTEeTbHBIX 0COOEHHOCTSIX
JKUBOM TIPUPOJbl, O €8 ypOBHEBOM OpraHu3alii W 5BOJIOLMU. B cooTBeTcTBUM C 5TUM B
CTpyKType ydebOHOro rpegmera «buosiorusi» BbifiesieHbl CIeyHOlHe CofiepyKaTelbHble JIMHUU:
«buonorus Kak Hayka. MeTo/ibl HayuyHOTO TO3HaHUs», «K/eTka Kak Orosoruyeckast CUCTeMa,
«Opranu3Mm Kak Ouosioruueckasi cucreMa», «CucreMa ¥ MHOT0oOpasve OpraHMuecKoro MHpPa»,
«3DBOJIIOLIMS YKUBOW MTPUPO/IbI», «DKOCUCTEMBI U MPUCYLLIE UM 3aKOHOMEPHOCTU».

Llens u3yueHusi yueGHOro mpeamera «buomnorusi» Ha 0a30BOM YpPOBHe — OBJafieHHe
00yYarIUMHUCS 3HAaHUSIMM O CTPYKTYPHO-(YHKLIMOHATbHOM OpraHU3allii >KUBBIX CHUCTEM
Pa3HOTO paHra v mpuoOpeTeHre YMEeHWH UCII0/Ib30BaTh 3TH 3HAHUS /Il TPaMOTHBIX JeHCTBUM B
OTHOIIIEHUH 00BEKTOB >KUBOU MPUPO/IbI U PellieHUs] pa3/IMUHbIX KU3HEHHBIX TPo0IeM.

HoctwxkeHne 1ie/id u3yueHus ydyeOHoro mipegmeTta «buosorvs» Ha 6a30BOM ypOBHE
obecrieurBaeTCs pelieHrueM CaeyrIuX 3a/au:

OCBOeHHe O00yuaroIMMHCSl CUCTeMbl 3HaHUKM O OWOJIOTUYEeCKHUX TeOpHsX, YUeHHsX,
3aKOHaX, 3aKOHOMEPHOCTSIX, TUIOTe3aX, MpaBWiax, C/Ay)KallldX OCHOBOW AJisi (OpMHUPOBaHUs
Ipe/iCTaB/eHUii O eCcTeCTBEHHO-HayuyHOW KapTHMHe MHpa, O MeTOJaX HayyHOro I103HaHW,
CTPOEHMH, MHOT000pa3vy W OCODEHHOCTSIX JKMBBIX CHUCTEM pPa3HOTO YPOBHSI OpraHM3alyy,
BBIJAIOLIMXCS OTKPBITUSIX Y COBPEMEHHBIX UCC/Ie/0OBaHUSIX B OHMOMIOTHY;

(opmupoBaHre y 00yuaroIuxcsi T03HaBaTe/bHBIX, WHTE/UIEKTyaJbHbIX U TBOPUECKUX
CrocoOHOCTel B TIpOLiecce aHa/iu3a AaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTUM HaYYHBIX B3IJISZIOB,
WJiel ¥ oIX0J0B K U3yUeHUI0 YKUBBIX CUCTEM Pa3HOT0 YPOBHSI OpraHU3aluy;

CTaHOB/IeHWe Yy oOyuaromuxcs o0Oieid KynbTyphl, (YHKIMOHAJBHOW TI'PaMOTHOCTH,
pa3BUTHe YMeHUM OOBSICHATh M OL|eHWBAaTh SIB/IEHHSI OKPY’KAlOL[ero MHpa KMBOM MPHUPOZbBI Ha
OCHOBAHWU 3HAHUM U OTIBITA, MOJYYeHHBIX TIPY U3yueHUr OUO0JIOTHY;



(opmypoBaHre y 00ydYaromuxcsi yMeHWH W/UTFOCTPUPOBATh 3HaueHHe OMO/IOrMuecKrx
3HaHWM B TMPAKTUYeCKOW [leATe/lbHOCTU Yel0BeKa, pPa3BUTUM COBPEMEHHBIX MeJULMHCKUX
TeXHOJIOTHI U arpoOMOTeXHOIOTHIA;

BOCIIMTaHHe Y6E)K,I[éHHOCTI/I B BO3MOJKHOCTH IT03HAHUS UYE/JOBEKOM >KHUBOU MIpUpoOakI,
HeO6XO,I[I/IMOCTI/I 6QPE)KHOI‘O OTHOIIIeHHA K HEﬁ, CO6JII'O,Z[€HI/IH 3TUYEeCKHUX HOPM IIpU MpoBeAeHUN

OMOIOrMUeCKUX UCC/IeI0BaHMUM;

0CO3HaHHe 1LIeHHOCTH OMOJIOTMUYeCKUX 3HAHUM /1S TIOBBIIEHUs YPOBHSI 9KOJIOTMUYECKOU
KYJIbTYPBI, /7151 POPMHUPOBaHUSI HAyUHOT'O MUPOBO33peHMUS;

MpUMeHeHHe TPUOOPEeTEHHBIX 3HAHUK W YMEHUH B TMOBCEJIHEBHOM YKM3HU /ISl OLIEHKH
TIOC/IEZICTBUI CBOEM /IeATebHOCTH T10 OTHOIIEHWIO K OKpY)Karolled cpeie, COOCTBEHHOMY
3[10POBBIO, 000CHOBaHME U COOJOZIeHre Mep MPOGUIaKTUKK 3a001eBaHNH.

B cucteme cpegHero obiero odpasoBanust «brosorusi», u3yuaemasi Ha 6a30BOM YpOBHe,
ABJISIeTCST 00si3aTe/IbHBIM yueOHBIM TIpeIMETOM, BXOZSIIMM B COCTaB TIPeJAMETHOW 00/acTH

«ECTECTBEHHO-HayI—IHbIe npeamMeTsD».

st n3yueHus: 6MooruM Ha 6a30BOM ypOBHe Ccpe/iHero o01ero o0pa3oBaHusi OTBOJUTCS
68 uacos: B 10 knacce — 34 yaca (1 yac B Hefie/t0), B 11 kmacce — 34 yaca (1 yac B HeZie/to).

COJEPXAHUE OBYUYEHUSA

10 K/TIACC

Tema 1. buosiorus Kak Hayka.
Bbuosorus kak Hayka. CBsi3b OHOJIOTMM C OOIECTBEHHBIMH, TEXHUUECKUMU U APYTUMH
eCTeCTBeHHbIMU HayKamu, ¢unocodurelt, 3TUKOH, 3CTeTHMKOW W TpaBOM. Ponb Ouonoruu B

(hopMHpPOBaHNY COBPEMEHHOM HAayYHOM KapTHHbI Mupa. CrcTeMa OMOIOTHYEeCKUX HayK.

MeTo/ibI TT03HAHUST )KUBOH MPUPO/IbI (HAOMI0IeHre, IKCTIEPUMEHT, OTNTMCaHUe, U3MepeHue,
K/1accruurKalysi, Mo/ie/TMpoOBaHue, CTaTUCTHUeCKasi 00paboTKa IaHHbIX).

JleMoHCTpanuu:

Hoptpetsl: Y. IapsuH, ['. Mengesns, H. K. Konbuos, k. YorcoH u @. Kpuk.

Tabnuiibl u cxeMbl: «MeTo/bl TIO3HAHUS )KUBOU TTPUPO/IBI».
JlabopaTopHbIe U MPaKTHUYeCKHe PadoThI:

[TpakTrueckast paborta Ne 1. «VIcrionb3oBaHWe Ppa3/IAYHBIX METOJOB TIPU HM3yUeHUH
OMO0JIOTNYeCKHUX 00BEKTOBY.



Tema 2. JKuBble CHUCTeMBI M UX OpraHu3anys.

JKuBbie cuctembl (6UOCHCTEMBI) Kak TpeAMeT W3ydeHus Ouonoruv. OTIduMe >KUBBIX
CUCTeM OT HeOpraHUueCKOW MPUPO/IbI.

CpoiictBa OuocucteM ¥ HX pa3HooOpaswe. YpPOBHM OpraHu3alid OHOCUCTEM:
MOJIEKY/ISIDHBIM,  K/IeTOUHBIM,  TKaHeBbll,  OpraHW3MeHHbIM,  MOMYJSALMOHHO-BHU/0BOMH,
9KOCHCTeMHBIN (OMOreoLeHOTUYeCKH i), OrochepHbIi.

JleMoHCTpanum:

Tabmumpl 1 _cxembl: «OCHOBHbIE TIPU3HAKU JKU3HW», «YPOBHH OpraHM3allud >KUBOU
TIPUPOJBD».

O6opyznoBanue: Mmoienb Monekysisl JJHK.

Tema 3. XMHUeCKH# COCTAB U CTPOeHHe KJIeTKH.

XVMMUYeCKMM  COCTaB  K/JeTKW.  XUMHUYeCKHe  37eMeHTbl:  MaKpO3J/IeMeHTHl,
MHUKpO37eMeHThl. BoJja ¥ MUHepasibHbIe BellleCTBa.

OyHKIUM BOJBI U MHHepalbHBIX BellecTB B KieTke. [logjepskaHHe OCMOTHYECKOTO
OasaHca.

Benku. CoctaB u cTpoeHue Oe/lKOB. AMUHOKHC/IOTBI — MOHOMepPHBI 6enkoB. HezameHuMEbIe
Y 3aMeHMMble aAMHUHOKHC/IOThL. AMHHOKUC/IOTHBIM COCTaB. YPOBHU CTPYKTYphl OenkoBoi
MoJIeKyJibl (TIepBUYHAsi, BTODUYHAs, TPeTHMUHAasi M UeTBePTHUHas CTPYKTypa). XHUMHUUecKue
cBoicTBa 6esikoB. bronornueckre GyHKI[UH O€TKOB.

®epmeHThI — OuosorMueckre Karanusatopbl. CTpoeHue (epMeHTa: aKTUBHBIN LIeHTP,
cyoctpatHasi  cnenuduuHocTh.  KodepmenTbl. Burammbel.  OTiuuusi  (epMEHTOB  OT
HeopraHMUueCcKuX KaTaan3aTopOB.

YrneBogpl: MoHOcaxapuibl (TJIFOKO3a, pubo3a U [Je30kcupubosa), Aucaxapujbl
(caxapo3a, /1aKkTo3a) W TMoiMcaxapufbl (Kpaxmain, TJIMKOTeH, Lie/toso3a). buosmornyeckue
(YHKLMM YI/IeBOZIOB.

Jlurgel:  TpUrMLepuzbl, ¢dochommnuael, crepouabl. ['napodunbHO-THAPOGOOHBIE
cBoiicTBa. buonoruueckue ¢yHkuyu aunugoB. CpaBHeHMe YI7/IeBOZIOB, Oe/KOB M JIMMH/OB Kak
VICTOYHUKOB SHEpPIrUM.

Hyxkneunossie kuciotel: JHK 1 PHK. Hykneotubl — MOHOMepPbI HYK/IEMHOBBIX KUC/IOT.
Crpoenune u ¢dynkuuu JHK. Ctpoenne u dynkuuu PHK. Buabi PHK. AT®: cTpoeHue u

byHKUMN.



[Tutonorust — Hayka O KieTke. KnetouHass Teopusi — IIpUMep B3aUMOJEWCTBUS MU U
(akTOB B HAYYHOM I03HAHUMU. MeTo/ibl U3yUeHUs] KIeTKHU.

KreTka Kak 1jefiocTHasi xuBasi cuctema. OO1iuie Mpr3HAKKU KJI€TOK: 3aMKHYTasi Hapy KHast
MembpaHa, Mosekynbl [JJHK Kak reHeTHUeCKHi armapaT, CUCTeMa CHHTe3a Oeka.

Tunbl K/IeTOK: 3yKapuoTHyecKas W TIpoKapuoThyeckas. OcoOeHHOCTH CTpOeHUs
TIPOKapUOTUYeCKOH KIeTKH. KieTouHast creHka OakTepuii. CTpoeHHe 5YKapUOTHUECKOW K/IeTKH.
OCHOBHBI€ OT/IMUMSI PACTUTEILHOM, )KUBOTHOM ¥ TPUOHOM KITeTKH.

[ToBepXHOCTHBIE CTPYKTYPbI K/JIETOK — K/eTOYHasi CTeHKa, IJIMKOKaIUKC, UX (QYHKLMU.
[Tnasmatuyeckass MemOpaHa, eé cBoiictBa W (GyHKUuM. lluToruiasMa W e€ OpraHOHM/BL
OpnHomeM6paHHble opraHouibl Kinetku: DI1C, anmapar [Nonbmku, m1u30combl. [ToyaBTOHOMHBIE
OpraHoW/bl K/IeTKU: MWUTOXOHZPUHM, IulacTh/bl. [IpoucxoxjeHre MHUTOXOHJpPUM U TIaCTUZ,.
Bugpl nactug. HemembpaHHbIe OpraHoU bl KJIETKU: pub0OCOMBI, KIIeTOUHbBIN LIeHTp, LIeHTPUOJIH,
PEeCHUYKH, )XT'YTUKW. DyHKIMM OPraHOU0B KIeTKU. BkiitoueHusl.

Slmpo — perynsITopHbIN 1jeHTp KiieTKu. CTpoeHue sifpa: siziepHasi 000/10UKa, Kapuoria3ma,
XPOMAaTHH, JPbIIIKO. XPOMOCOMBI.

TpaHCropT BelleCTB B K/IeTKe.
JleMoHCTpanum:

[optpetsl: A. JleBenryk, P.I'yk, T.IlBanH, M. llneligen, P.BupxoB, . Y0TCOH,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[Ivarpammebl: «PacripefiesieHrie  XWUMHUECKMX 5/IEMEHTOB B HEXWBOW  MPUPOJeE»,
«PacripesienieHrie XUMUUECKUX 3/IEMEHTOB B JKUBOM MPUPOJE».

Tabauubl 1 cxeMbl: «Ilepuoguueckast Tabivia XUMHUECKUX 371eMeHTOB», «CTpoeHue
MOJIEKYJTbI BOZIbI», «brocrHTe3 Gesika», «CTpoeHre MOseKybl Oeska», «CTpoeHue dhepMeHTa»,
«HyxnennoBble kucnotel. IHK», «Ctpoenue mMosekynbl AT®», «CTpoeHHe 3yKapuOTHYeCKOH
K/IeTKW», «CTpoeHue >XMBOTHOU KjeTKW», «CTpoeHHe paCTUTe/IbHOM KIeTKW», «CTpoeHue
NPOKapUOTUYECKOU K/1eTKU», «CTpoeHHe si/jpa KJIeTKN», « YTIeBObl», «JIunuab».

OO6opyzoBaHre: CBeTOBOM MHKPOCKOM, 000pyZOBaHMe [ TPOBejeHusl HaOJIroeHuH,
W3MepeHUH, 3KCIIePUMEeHTOB, MUKPOIIperapaThl PaCTUTEe/bHBIX, >KUBOTHBIX U OaKTepualbHBIX
KJIETOK.

JlabopaTopHbIe U MPaKTHYeCKHe padoThI:

JlabopatopHasi pabora Ne 1. «/3yueHue KaTaJUTHUECKOW aKTUBHOCTH (hepMeHTOB (Ha
TIpYMepe aMu/lasbl UM KaTaasbl)».

JlabopatopHasi pabota Ne 2. «V3yueHue CTPOEHMs K/IETOK PACT€HWH, >XMBOTHBIX U
OakTepuii 110 MUKPOCKOTIOM Ha IOTOBBIX MUKpPOIIperapaTax U UX OMHCAaHUEe».

Tema 4. )KusHeesasTeIbHOCTh K/I€TKH.



O6meH BemiecTB, WM MeTabom3M. Accumuisiiys — (TIaCTUUeCKUd  oOMeH) U
TUCCUMWIALINS (9HepreTuueckrii 06MeH) — IBe CTOPOHBI IMHOTO Tporiecca Metabom3ma. Posib
3aKOHOB COXPaHEHWs BeII|eCTB U SHEPTUU B TIOHUMaHUN MeTabo/M3Ma.

Tumnel oOMeHa BeleCcTB: aBTOTPO(MHBLIM U reTepoTpodHbIA. Posib ¢pepMeHTOB B 0OMeHe
BeII[eCTB U TPeBpall[eHuH SHePTHH B KJIeTKe.

dotocuHTe3. CBeToBass U TemHOBas (a3bl (oTocuHTe3a. Peakuyu (oTOCHMHTe3a.
AddekTrBHOCTL oTOCHHTe3a. 3HaueHHe (HOTOCUHTe3a [/Is )KU3HU Ha 3emre. Bausinve ycioBuit
cpezibl Ha (hOTOCUHTE3 U CITOCOOBI MOBBIIIIEHHUS €T0 MPOAYKTUBHOCTH Y KYJ/IbTYPHBIX PACTEHUH.

XemocrHTe3. XeMOCHHTe3upyoLie Oakrepuu. 3HaueHWe XeMOCHHTe3a [isl KU3HM Ha
3emie.

OHepreTHueckuii 0oOMeH B K/eTKe. PaciiervieHWe BeIeCTB, BbIJe/eHHEe WU
aKKyMYy/IMDOBaHHe SHEePruM B KJIeTKe. JTarbl SHepreTruueckoro obMena. I'iukonus. bpoxeHve u
ero BuAbl. KuciopogHoe OKuC/IeHWe, WM  KJIeTOuHoe JbixaHue. OKUCIUTEebHOe
dochopumpoBanme. IHPeKTUBHOCTL SHEPreTUUECKOTO 0OMeHa.

Peakiiuu matpuuHOro cuHre3a. ['eHeTudeckass uHdopmaiuss u IHK. Peanuszanus
reHeTMuecKo MHGopMalK B KjeTKe. ['eHeTHUUeCKUl KOJ U ero CBOMCTBA. TpaHCKpUILus —
MatpuuHblid cuHTe3 PHK. TpaHcisius — 6uocuHTe3 Oesika. DTaribl TpaHsAyd. KoaupopaHue
aMUHOKHUCIIOT. Posib pubocom B 6rocrHTe3e Gerka.

Heknerounsle QopMbl >XM3HM — BUPYChbl. Jcropusi OTKpbITHS BuUpycoB  (ZI.
W. ViBanoBckuit). OcoOeHHOCTH CTPOeHHsI M JKM3HEHHOro IMK/ia BUPYcOB. bakrepuodaru.
Bonesnu pacteHuii, >KUBOTHBIX U UejiOBeKa, BbI3biBaeMble BUpycaMu. Bupyc nmMmyHogeduimuTa
yesiopeka (BUY) — Bo3byaurens CIIMIa. O6paTHasi TPaHCKPUIILMS, peBepTa3a W WHTerpasa.
[TpoduiakTHKa pacrpoCTPaHEeHUsT BUDYCHBIX 3a00/IeBaHUM.

JdemMoHcTpanmu:
[optpeTtsl: H. K. Konbiios, . V1. iBaHoBckui, K. A. Tumupsizes.

Tabmupbl W cxXembl: «TUIIBI  [UTaHUS», «MeTabonmsm», «MUTOXOHIPHS»,
«DHepreTUueckuii ooMeH», «Xmoporuiact», «®Porocuntes», «Ctpoenue [JHK», «CtpoeHue u
¢byHKUMOHMpOBaHUe  reHa», «CuHTe3 Oenka», «['eHeThueckuii KojJ», «Bupychi»,
«bakreprogarmn», «CtpoeHne u sku3HeHHbI 1WKa Bupyca CIIW]/la, 6akTeprodara»,
«Permukanusa [JTHK».

OO6opyznoBanye: Mosienu-anTuiukanuu «Yapoenve JHK v Tpanckpumiusi», «buocuHTe3
6enka», «CTpoeHHe K/IeTKW», Mofiesb cTpyKTypbl JJHK.

Tema 5. Pa3amHOXKeHUe U UHAUBH/ya/IbHOe Pa3BUTHE OPraHU3MOB.

KneTouHbld LMK/, WA >KU3HEHHbIM LMKI KieTKd. VHTepdasza u muto3. Ilporecchl,
rpoTekaroiijue B uUHTepdasze. Permkaiusi — peakuyss mMaTpuuHoro cuHTe3a [IHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM Habop — KapuOTHM. [JWUTUIOUJHBIA U TarOHAHBIA XPOMOCOMHBIE



Habopel. XpoMaTuzpl. LluTonornyeckue OCHOBBI Pa3MHOXKEHUSI U WH/AVBU/IYaJbHOTO Pa3BUTHS
OpraHH3MOB.

,[[eJIEHI/Ie KJIETKH — MMTO3. CTa,Z[I/II/I MHUTO34d. HPOLIECCBI, Mpoucxoadimnre Ha pPa3HbIX
CTaauAaX MHUTO3d. buonornueckuii CMbIC/T MUTO3a.

[TporpamMmMupyemast rubesb KJIeTKU — arionTo3s.

@dopMbl  pa3MHOKEHHS OpraHu3MoB: Oecriosioe W TmosoBoe. Buawl  Gecrnonoro
Pa3MHOXKeHUsI: [leieHre Ha/[BOe, TIOUKOBaHHE OJHO- M MHOTOKJIETOUYHBIX, CIIOpooOpa3oBaHue,
BereTaTUBHOE pa3MHOXKeHHWe. VICKyCCTBeHHOe K/IOHMDOBAHHE OPraHW3MOB, €r0 3HaueHue [ijIst
CeseKLnu.

ITonoBoe pa3MHOXXeHHe, ero OT/IM4Uui OT 6ecroJioro.

Metio3. Ctaguu Meiio3a. Ilpoliecchbl, Npoucxofsiive Ha CTaausx meiio3a. [loBeneHue
XpoMocoM B Meiio3e. KpoccrHrosep. brosornueckuii cMbICI U 3HaUeHUe Melo3a.

['ameToreHe3 — rporjecc 06pa30BaHUs TIOJIOBBIX KJIETOK Y KMBOTHBIX. [10/IOBBIE yKeJe3bl:
CeMeHHUKU W suuHuKA. OOpa3oBaHWe W pa3BUTHE TIOJIOBBIX KIETOK — rameT (CIiepmMaTo30u/,
AUIEeKTIeTKa) — crepmaroreHe3 U oBoreHe3. (OCOOEHHOCTM CTPOeHHUsT SIHIEK/IETOK U
cnepMaro3ou/ioB. OmiofoTBopeHue. [lapTeHoreHes.

WuauBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHOHa/bHOe pa3BuTHe (3MOpHOTeHe3).
OTarbl 3MOpPHUOHATBHOTO PAa3BUTHSI Y TI03BOHOUHBIX >KUBOTHBIX: ApoO/eHue, TacTpyJIsIys,
opraHoreHe3. ITocTaMOproHanbHOe pa3BuTHe. THITBI TOCTIMOPHOHAIBHOTO PA3BUTHS: MPSIMOE,
HerpsiMoe (TMUMHOYHOE). BiiusiHMe cpefbl Ha pa3BUTHE OPraHMU3MOB, (DAKTOpBI, CTIOCOOHBIE
BBI3bIBaTh BPOXK/IEHHBIE YPOZCTBA.

PocTt u pa3Butre pacteHuid. OHTOreHe3 1[BETKOBOT'O PACTeHHUs: CTPOEHHEe CeMeHHU, CTaJuu
pa3BUTHSI.

JleMOHCTpanuu:

Tabauiibl ¥ cxembl: «POpPMbI Pa3MHOKEHHSI OPraHU3MOB», «[IBoliHOe OII0J0TBOpeHHe y
L[BETKOBBIX pacTeHWii», «BereraTuBHoe pa3sMHOXKeHHe pacTeHUi», «JleleHHe K/IeTKU
OakTepuii», «CTpoeHHe TONOBLIX KIeTOK», «CTpoeHHe XPOMOCOMbI», «KIeTOUHBIN LUK/,
«Permukarus THK», «Mwurtos», «Metio3», «[Ipsimoe u HerpsiMoe pa3BuTHe», «['ameToreHes y
MJIEKOITUTAIOLIMX U YesioBeKa», «OCHOBHbBIe CTajiy OHTOreHe3a».

OO0opyzoBaHre: MUKPOCKOTI, MHUKporperapaTtsbl «CrepMaTo30u/ibl M/IeKOTIUTAIOLero»,
«SlilleksieTka MuleKomnuTaroniero», «KapuokmHes B KjeTKax KOpellKa JyKa», MarHWTHasi
Mo/ieJ/ib-alIyMKaLus «/lenenue knetku», mogens [JHK, mogens Metada3Holi XpOMOCOMBI.

JlabopaTopHbIe U MPaKTHUYeCKHe padoThI:

JlabopatopHasi pabota Ne 3. «HabstofieHrie MUTO3a B K/IeTKaX KOHUMKA KOpellKa JiyKa Ha
TOTOBBIX MUKpOTIperapaTax».

JlabopatopHasi pabora Ne 4. «V3yueHue CTPOEHHUSI TIOJIOBBIX K/JIETOK Ha TOTOBBIX
MHKpOIIperiapaTax».



Tema 6. Hac/ieaACTBeHHOCTE ¥ U3MEHUYUBOCTH OPraHU3MOB.

[Ipegmer u 3ajaud reHeTWKU. licTtopus pas3BUTHA TeHeTUKU. Posib Lurosoruu u
3MOPHOJIOTUH B CTAaHOBJIEHUU T'eHEeTUKU. BK/1a[] POCCUICKUX U 3apyOeXXHBIX YUEHBIX B Pa3BUTHE
reHeTHKH. MeToabl TeHeTHKH (TUOpPUIONIOTHYeCKUH, LMTOTeHeTUUeCKU, MOJIeKY/IsIPHO-
reHeTryeckuii). OCHOBHbIe TeHeTHUYeCKue MOHATHsA. ['eHeThuecKass CUMBOJIMKA, UCIT0/Ib3yeMasi B
CXeMax CKpelL|MBaHuM.

3aKOHOMEpHOCTW  Hac/le[JOBaHUs  TPU3HAKOB,  ycTaHoBjieHHble  ['. MeHgenem.
MoHorubpuHoe CKpelyBaHue. 3aKOH eIMHO00pasusi rTuOpH/I0B TIepBOTo TOKosieHus. [IpaBuio
JOMUHHPOBaHUS. 3aKOH paclelyieHdsi TMpU3HaKoB. ['mmore3a uucTtoThl rameT. I[lomHoe u
Hero/IHOe JOMUHUPOBaHKe.

NOurubpuspHoe CKpelMBaHWe. 3aKOH HE3aBUCHMOTO HAac/IeJOBaHUS  TIPU3HAKOB.
LluToreHeTnueckrue OCHOBBI AWTMOPUIHOTO CKpelUBaHUs. AHa/lU3UpYIOIlee CKpeluBaHUe.
Vcronb30BaHMe aHAIM3UPYIOIIETO CKPeLBaHUS [I/isl OTIpeZie/ieH st TeHOTHIa 0Co0u.

CoerieHHoe Hac/iefioBaHue Tpu3HakoB. Pabora T. MopraHa 1o CLeneHHOMY
Hac/1ej0BaHUIO reHoB. HapylileHue clierjieHus reHOB B pe3ysibTaTe KpOCCHHIOBepa.

XpOMOCOMHaH Teopus HAC/IeJCTBEHHOCTH. I'eneTnueckue KapThI.

['enetrka mosia. XpoOMOCOMHOe OripeZiesieHre 1oJjia. AyToCOMBI U I10JIOBble XPOMOCOMBI.
l'omorameTHble W TeTeporaMeTHble OpraHvM3Mbl. HacjieoBaHve TIPHU3HAKOB, CLeTIJIEHHBIX C
TI0JIOM.

V3meHurBOCTb. BuJbl M3MeHUMBOCTU: HeHacC/le[CTBeHHass W Hac/eCTBeHHas. Porb
cpefbl B HEHAC/le[CTBEHHOW  W3MEHUMBOCTU.  XapaKTepucTUKa  MOAU(PUKALIMOHHOU
M3MEeHUMBOCTH. BapuallMoHHBIM psii U BapualMoHHas KpuBasi. Hopma peakiyy npu3Haka.
KonuuecTBeHHble U KauyeCTBeHHble TIPU3HAaKM M MX Hopma peakuuu. CBoucTBa
MOU(HUKALMOHHON U3MEHUMBOCTH.

HacnencTBeHHas, Wiy reHOTUIIMYECKasi, U3MEeHUMBOCTh. KoMOMHATHBHAs M3MEHUUBOCTb.
Meii0o3 ¥ TI0JIOBOM TIpOLIECC — OCHOBAa KOMOWHATMBHOM W3MEHUMBOCTH. MyTalMOHHAas
M3MeHUMBOCTb. Kiaccudukalyss MyTalui: reHHble, XpOMOCOMHble, reHOMHble. YacTtoTa u
MPUUMHBI MyTal[uii. MyTareHHble ¢akTOpbl. 3aKOH TOMOJIOTUUECKUX PSIIOB B HacC/e/ICTBEHHOM
n3meHunBocty H. V. BaBuoga.

BHeﬂ,qepHa;{ HacC/1eICTBeHHOCTb M U3MEHUMBOCTD.

lenetvka uenoBeka. Kapuortun uenoBeka. OCHOBHble MeTO/bl T€HETUKH ueslOBeKa:
reHeajioTUYeCKuld, OJIM3HEIOBbIM, LMTOTeHeTHUeCKWH, OWOXUMHUECKUH, MOJIeKY/IsIpHO-
reHeTuueckuii. CoBpeMeHHOe Ofpejie/ieHMe TeHOTHUIa: TOJHOTeHOMHOe CeKBeHWpPOBaHUe,
TeHOTHNMPOBaHKe, B TOM uuciie ¢ momoineto I11]P-ananusa. HacnencrBenHble 3abosieBaHust
yejioBeKa: TeHHble 0ojie3Hd, 00Jie3HM C  HaAC/IeACTBEHHOW  IIPeApacrionioyXeHHOCThIO,
XpOMOCOMHbIe 0Oosie3Hr. CoMaTHuecKWe U TeHepaTHBHble MyTalui. CTBOJIOBbIe KI/IETKH.
[TpUHIMIBI 340POBOr0 0Opasa YKU3HM, JUArHOCTHKH, NMPOMUIAKTUKA U JIEUeHHUs] TeHeTHUYeCKUX
Oone3neli. MenuKO-reHeTHUeCKOe KOHCY/IbTUDOBaHWe. 3HaueHWe MeAWI[UHCKON T'eHeTUKH B
NpeIOTBPAIl[eHUH U JIeueHHUHM TeHeTHUeCKUX 3a00/ieBaHui ueoBeka.



JleMoHCTpanum:

[optpeTtsl: I'. Mengens, T. Mopran, I'. e ®pus, C. C. UetBepukoB, H. B. Tumodeen-
PecoBckuii, H. V1. BaBunos.

Tabnuipl ¥ cxembl: « MOHOTHOPUIHOE CKPEIIMBaHUe W ero LIUTOreHeTHUYecKass OCHOBay,
«3aKOH paclielyieHss W ero LUTOreHeTWYecKass OCHOBa», «3aKOH YHCTOTBI TrameT»,
«IurubpugHoe cKpelBaHue», «LluTomornueckre OCHOBBI AWTHMOPHZHOTO CKpEIUBAHUS»,
«Meii03», «B3aumojeiicTBre aebHbIX TeHOB», «['eHeTHUecKrWe KapThl paCTeHUH, KUBOTHBIX
Y yesoBeka», «['eHeTuka mosa», «3aKOHOMEPDHOCTH HaC/eJOBaHMs, CLEIUIEHHOTO C II0JIOM»,
«KapuoTuriel uesioBeKa U JKUBOTHBIX», «BUAbI M3MeHUMBOCTH», «MoaudukaloHHas
M3MEHUMBOCTb», «HacnenoBaHue pesyc-akropa», «['eHeTHKa rpymmn KpoBu», «MyTaluOHHast
V3MEeHUMBOCTb.

O6opyoBaHue: MoJeNu-anivkKauuu  «MoHorubpuHoe ckpelBaHue», «HermonHoe
JOMUHUPOBaHUe», «/lurnbpugHoe cKpeluBaHue», «[IepeKpécT XpoMOCOM», MHKDOCKOI U
MuKporpernapaT «/Ipo3oduna» (HopMa, MyTaluy (GOpMbl KPbLTbeB U OKPacKU Tena), repbapuit
«["'opox moceBHOW».

JIaGopaTopHbIe U MPAKTHYECKHEe Pad0ThI:

JlaboparopHast pabota Ne 5. «/3yueHue pe3y/1bTaTOB MOHOTHOPHUHOTO U AUTHOPHAHOTO
CKpeIMBaHUs Y Ap030(dU/bl Ha TOTOBBIX MUKpOTIperiapaTax».

JlabopatopHasi pabota Ne 6. «/3yueHre MOAUGMUKAIMOHHON U3MEHUMBOCTH, TIOCTPOEHHE
BapHaL|MOHHOTO psiZia U BapUaLJMOHHOU KPHUBOI».

JlabopaTtopHasi pa6ora Ne7. «AHaiM3 MyTaliid y /Apo30GWIbI Ha TOTOBBIX
MHUKpOIIperaparax».

[TpakTrueckast pabota Ne 2. «CocTaB/ieHHe W aHa/IM3 POZOCIOBHBIX Ue/IOBEKa».

Tema 7. CEJIEKI.II/IH OpraHu3MoB. OCHOBBI OMOTE€XHO/IOTHH.

Cenekuysi Kak HayKa M TIpoliecC. 3aposkKeHue cesleKLWMU U JOMeCTHKalus. YueHue H.
U. BaBuioBa 0 1|eHTpaxX TPOUCXOXKAEHWS W MHOrooOpas3usi Ky/JbTypHBIX pacTeHWid. LleHTpbl
TIPOMCXOJKEHUS IOMALTHUX >)KUBOTHBIX. COPT, TIOPO/A, IITaMM.

CoBpemMeHHbIe MeTO/bI CeIeKIMU. MacCOBbIM U MHZMBHYabHBIA OTOOPBI B CeNIeKLUN
pacTeHU U KUBOTHBIX. OLleHKa 3KCcTepbepa. biM3KopoJCcTBeHHOe CKpelljiBaHue — WHOPHU/UHT.
Yucrtas suHusA.  CKpelMBaHWE UKMCTBIX JIMHWKA. ['eTepo3uc, wumu TUOpUAHAs Cuia.
HepopctBeHHOe cKkpemyBaHue — ayTOpugauHr. OraanéHHass THOpuAM3aLMs W eé yCrexu.
NckyccTBeHHBIM MyTareHe3 W TOJyueHHe MOIUIUIOWJO0B. [lOCTW)KeHUs CeseKLMy paCTeHuH,
JKUBOTHBIX U MUKPOOPTaHN3MOB.

buoTtexHosorus Kak OTpac/ib IPOU3BOACTBA. I'eHHas WH)KeHepus. OTalbl CO3[aHUS
pekombuHanTHOM [THK wu TpaHcreHHbIX opraHm3moB. KiertouHass wumkeHepus. Kierounble
Ky/IbTypbl. MUKPOK/IOHa/IbHOE pasMHOXKeHHe pacTeHUM. K/IOHMpOBaHUe BBICOKONPOJYKTUBHBIX



CebCKOXO3SIMCTBEHHBIX OPraHU3MOB. OJKOJIOTMUeCKHe U J3Thueckue mpobsembl. 'MO —
reHeTHYeCKU MOJU(HULMPOBaHHbIE OPraHU3MBI.

eMOHCTDAIIW:

Iloptpetsl: H. M. Basunos, 1. B. Muuypus, I'. [l. Kaprieuenko, M. ®@. IBaHOB.

Tabmuipl ¥ _cxeMbl: KapTa «LIeHTpbI TIPOMCXOXKAEHUST M MHOT000pa3usi Ky/bTypPHBIX
pacTteHuii», «[lopo/ibl JOMAaIlIHUX >KUBOTHBIX», «COpTa Ky/JbTYpPHBIX pacTeHUi», «OTaanéHHas
rubpugmzanvsi», «Pabotel akagemuka M. @. VMBaHoBa», «llomummonaus», «OOBEKTHI
6uoTexHonorun», «KnerouHble Ky/abTyphbl U KJIOHHPOBaHWe», «KOHCTpyHWpoBaHMe U TepeHOoC
TeHOB, XpPOMOCOM».

OO6opyzoBaHye: MyJ/ISDKA TUIOZIOB M KODHETIOZOB AWKUX (DOPM U Ky/IbTYPHBIX COPTOB
pacrenui, repbapuii «CenbCKOX03CTBEHHbIE PACTEHUSI».

JlabopaTopHbIe U MPaKTHUYeCKHe padoThI:

IKckypcusi «OCHOBHbIE METO/IbI U [IOCTU)KEHUSI CeieKIIUM PacTeHUM M >KUBOTHBIX (Ha
CeJIeKLIMOHHYIO0 CTaHLMIO, MJIeMEHHYI0 (pepMy, COPTOMCIIbITAaTebHbIA Y4YacTOK, B TeIJIMUHOE
XO03SIMCTBO, 7Tab0pPaTOpPHI0 arpOyHUBEPCUTETA UM HAYYHOTO IIEHTPa)».

11 K/IACC

Tema 1. DBo/TIOIMOHHAA 0HO0/IOTHA.

[TpeAnoChIIKM BO3HUKHOBEHUSI 3BOJIFOLMOHHOW TEOpWUU. OBOJIIOLIMOHHAS Teopus U eé
MecTo B Ouosiornu. BivsiHye 3BO/TIOLIMOHHOM TeOPUU Ha pa3BUTHe OMOJIOTUU U IPYTUX HayK.

CBuzieTeNIbCTBA 3BOJIIOLMH. [lajleoOHTO/IOTMUECKWe: TI0C/e/[0BaTe/IbHOCTb TIOSIB/IEHUS
BUJIOB B TaJIEOHTO/IOTMUECKON JIETOITUCH, TIepexofiHble (hopMbl. Broreorpaduueckue: cxoCTBO
U pasnuume (ayH U ¢op MaTePUKOB U OCTPOBOB.

OMmbpuonoruyecke: CXo/CTBa M Pas3/nuvsi SMOPHMOHOB DPa3HbIX BH/IOB TO3BOHOYHBIX.
CpaBHHUTE/IbHO-aHATOMUUECKHe: TOMOJIOTUUHble, aHa/JOTMUHble, pYJUMeHTapHble OpraHsbl,
aTaBu3Mbl. MOJIeKy/IPHO-OMOXUMHUUYECKHe: CXOJCTBO MEXaHW3MOB HAaC/IeICTBEHHOCTH U
OCHOBHBIX MeTabO/IMUeCKUX MyTel Y BCeX OPraHNu3MOB.

OBomoLMoHHass Teopuss Y. lapBuHa. [IpeAnocChIIKM BO3HUKHOBEHHS [IapBHHM3Ma.
[IBWKyilie CWIbl 3BOJIIOLMM  BUAOB TI0 [lapBUHY (M30BITOUHOE pa3MHOXKEHHWe TpH
OrpaHUUEHHOCTH DPeCypCoB, Heorpe/ie/iéHHasi W3MeHUYMBOCTh, Oopbba 3a CyllecTBOBaHUe,
eCTeCTBeHHbIN 0TOOpP).

CuHretrueckas Teopusi 3BomoLuu (CTD) 1 eé 0CHOBHbIE MOIOXKEHUSI.

MukposBosmonus. [Tony/sius Kak eJuHULIA BUA U SBOJTHOL[UH.



HBwxylue cuibl (akTopbl) 3BOMOLMU BUJOB B MpHpoAe. MyTalMOHHBIA TpoLiecC U
KOMOWHATHBHAsi W3MeHUYMBOCTh. [lomMy/nsijuoHHbIe BOMHBI W Jpeiid reHoB. WM3omsiims u
MUTpaLysl.

EctecTBeHHBIM 0TOOp — Hampab/sOL[UH (DaKTOp 3BOJIOLUH. DPOPMBI €CTeCTBEHHOTO
orbopa.

[TpyucnocobeHHOCT,  OpPraHW3MOB ~ KakK ~ pe3y/ibTaT  3BOJIIOLUHM.  [IpuMepsl
MIPUCITOCOOIeHNH y OpraHru3MoB. ApoMopdh03bl U UAMO0AJaITaLIUM.

Bug u Bupoobpa3zoBanue. Kpurepuu Buaa. OcHOBHbIe (HOpPMBbI BHA000pa30BaHMUs:
reorpacduueckoe, 3K0J0ruuecKoe.

MakposBomonusi. @opMbl 3BOMIOLMU:  (pusleTUUecKasl, AUBepreHTHas, KOHBepreHTHasl,
napasuiesibHasi. HeobpaTuMoCTh 5BOJIOLIMK.

[MpoucxoxaeHre  OT  HeclelMaJUM3WPOBAHHBIX  MpeAkoB.  [Iporpeccupytoiijas
crielManv3anusi. AJanTUBHAs pafyaliysl.

JleMOHCTpanuu:

[optpetsl: K. JIunnenr, K. b. Jlamapk, Y. JapsuH, B. O. KoBanerckuii, K. M. bap,
9. I'ekkenb, @. Mrosiep, A. H. CeBepiioB.

Tabmuiel ¥ cxembl: «Pa3BUTHe OpPraHAYecKoro Mupa Ha 3emie», «3apo/IbIliv
TO3BOHOUHBIX J>KUBOTHBIX», «ApXeonTepukc», «®DopMbl 6OOpbObI 3a  CyleCTBOBaHHE»,
«EctectBennbiii  0TOOp», «MHOroobpasue COpTOB pacTeHuil», «MHoroobpasue TIOpoj
JKUBOTHBIX», «[Tonynaommn», «MyTaioHHas U3MEHUYNBOCTbY, «ApomMopdo3bi»,
«anoaganTammn», «OOIast mereHepaius», «/IBWKYyIHe CUIbI 3BOIIOLMN», «KapTa-cxema
MapinpyTta myremtectBus Y. [lapeuHa», «bopnba 3a cyijectBoBaHMe», «IIpHucrocob1eHHOCTh
opraHusmoB», «['eorpaduueckoe Bii000pa3oBaHue», « DKOJIOTHUeCKOe BUJ00Opa3oBaHue».

O6opyoBaHKe: KOJIIEeKLMs HACEKOMBIX C pa3/MYHbIMU THUIaMK OKPackKu, Habop I/I0/i0B
U ceMsiH, Komnekuusi «[IpuMepel 3amUMTHBIX MPUCTIOCOO/EHHI Yy JKUBOTHBIX», MO/IeNb
«OCHOBHbIe HampaB/leHUs 35BOJIIOLMW», 00BEMHass Mogenb «CTpoeHue TOJIOBHOIO MO3ra
MI03BOHOUHBIX».

buoreorpaduueckass kKapTa Mupa, KOsuleKius «®PopMbl COXPAaHHOCTH MCKOIaeMbIX
JKUBOTHBIX U PACTeHHI», MOJie/b ammInKanus «IIepeKpécT XpoMOCOM», B/Ia>KHBbIE TIperapaThl
«Pa3Butne Hacekomoro», «Pa3BUTHe JATYIIKW», MHKporpenapaT «/po3oduna» (HopMma,
MyTaluu (OpMbI KPBLTLEB U OKPACKH TeJia).

JIaGopaTopHbIe U MPaKTHYecKHe paboThI:
Jlabopatophasi pabota Ne 1. «CpaBHeHHe BUIOB 110 MOP(}OIOTHYECKOMY KPUTEPUIO».

JlaboparopHasi pabora Ne?2. «OruvcaHue TIPUCIIOCOOJIEHHOCTH OpraHu3Ma U  eé
OTHOCHTEJILHOTO XapaKTepa».



Tema 2. Bo3HMKHOBeHHe U pa3BUTHe )XM3HU Ha 3emJie.

[oHayuHble rpe/iCcTaB/IeHUs O 3apOXKAeHUU KU3HU. HayuHble Tunore3bl BO3HUKHOBEHUS
JKU3HMA Ha 3emsie: abuoreHe3 W TaHCTepMUs. XUMHUYecKas 3BOMIOLUS. AOHOreHHBbI CUHTe3
OpraHMYeCKHMX  BeL|eCTB M3 HeOpraHWueCKuX. OKCIIepUMEHTasbHOe  IOATBep)KAeHHe
XUMUUECKOH 3BOJIOIMKU. Haua/bHble 3Tanbl OMoIornueckoi sposoruu. ['mroteza PHK-mupa.
dopmMrpoBaHre MeMOpaHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOK/IETKH. [IepBble K/IeTKH U WX
3BO/MIOLMSA. POPMUPOBaHKe OCHOBHBIX IPYIII JKUBbIX OPraHU3MOB.

PasButie xusHu Ha 3emsle 1o 3paM U nepuosaMm. Karapxen. Apxeickas U
MpPOTEepO30iicKast 3pbl. Ilaseo3oickasi 3pa U e€ TepuoAbl: KeMOpPUNCKUN, OpAOBUKCKHM,
CWIyPUWCKUH, e BOHCKUM, KAMEHHOYTOJIbHBIN, TTePMCKUM.

Meso030MCKast 3pa 1 eé repuojbl: TPUACOBBIN, FOPCKUM, MEJTOBOM.
KaiiHo30icKast 3pa U eé 1epro/ibl: TaeoreHOBbIM, HeOreHOBBIM, aHTPOTIOTeHOBBIM.

XapakTepycTHKa KaMMaTa U reojornyeckux rnpoueccoB. OCHOBHbIE 3Talbl 3BOJIFOLIUU
pacTUTeNbHOTO U >KMBOTHOTO MHpa. ApoMop¢o3bl y pacTeHWd M >XMBOTHbIX. [losiBiieHue,
pacLBeT U BEIMAPaHKe TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMUeCcKOro Myvpa Kak oTpakeHue 3BOJIHOLMU. OCHOBHbIE CHCTeMaTUUeCcKue
IPYIIIbI OPraHK3MOB.

OBo/MOLMS  yesioBeKa. AHTpPOMOJOrMsl KakK Hayka. Pa3BuThe Tipe/CTaBlIeHUA O
TPOMCXOXXAEeHUM uesioBeKa. MeToibl u3yuyeHusi aHTpornoreHe3a. CXoACTBa U pas/iiuus yesoBeKa
Y )KMBOTHBIX. CHCTeMaThuecKoe IoJI0KeHre YeloBeKa.

Oewkyiue cuibl (pakTopbl) aHTporioreHesa. HacnencTBeHHasi W3MEHUMBOCTh U
ecTeCTBeHHbIM 0TOOpP. OOIIeCTBeHHbIM 00pa3 >KU3HH, U3rOTOB/IEHUE OPYAUN TPYZA, MbIIIJIEHHE,
peub.

OCHOBHbIE CTaUM M BETBU 3BOJIIOLIMM Ye/IOBeKa: aBCTPaJIONUTeKH, UesoBeK yMmesblid,
Yenosek mnpamoxojaumy, YenoBek HeaHAepTanbCckui, YesnoBek pasyMHbM. Haxopku
MCKOTIaeMbIX OCTaTKOB, BpeMsl CyILleCTBOBaHHs, 06/1acTh pacrpocTpaHeHus, 00bEM T0JIOBHOTO
Mo3ra, 00pa3 >KU3HH, OpPYAUSI.

YenoBeueckue pacbkl. OCHOBHBIE 0OJIBIIIME pPachl: €BPOTeOuAHasi (eBpa3uiiCKasi), Herpo-
aBcTpasionjiHasi  (9KBaTopuasibHasi), MOHTO/MIOMjHas  (a3uaTcKo-amMepuKaHcKast).  UepTbl
NpUCTIOCOO/IEHHOCTH  TIpeZICTaBUTe/Iel  UelloBeYeCKUX pac K YCIOBUSIM  CYIIIeCTBOBAHUSI.
EnuHcTBO yenoBeyeckux pac. Kputrka pacusma.

JleMoHCTpanum:
IToptpetsl: @. Pexy, JI. ITactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y. [JapBuH.

Tabnuiibl u cxembl: «Bo3HuKHOBeHHe COTHEUHOMN CHUCTeMbI», «Pa3BUTHE OpraHUYecKoro
Mupa», «PacTuresnbHasi KieTka», «KUBOTHasg KieTka», «lIpokapuoTnueckasi KJeTKa»,
«CoBpeMeHHas CMCTeMa OpraHhuYeckoro mupa», «CpaBHeHMe aHaTOMWYECKUX 4YepT CTPOeHUs
ye/ioBEKa U ue/loBeKoOoOpa3HbIX 00e3bsiH», «OCHOBHbIE MeCTa IMaje0HTOJIOTHUUECKUX HaXO00K
TpeIKOB COBPEMEHHOI'0 uejioBeKa», «J/lpeBHelllve moau», «lIpeBHue moau», «I[lepBbie
COBpeMeHHbIe JIIn», «HenoBeueckue pacoi».




O6opyznoBanue: mynsbkd — «[IpoucxokaeHre demoBeka»  (OFOCTBI  aBCTpasonuTeka,
TIUTEKAaHTPOTa, HeaH/|epTasiblia, KPOMaHbOHLIA), CENKHA WA M300paykKeHHs] KAMEHHBIX OpYIUid
NepBOOLITHOTO YesioBeKa (KaMHU-YOTITephl, pyOuia, ckpebia), reoXpoHosiornyeckas Tabiuiia,
KoJTeKIUsi «DOPMBI COXPaHHOCTH MCKOTIA€MbIX )KUBOTHBIX U PAaCTEHUI».

JlabopaTopHbIe U MPaKTHUYeCKHe padoThI:

[MpakTueckast paborta Ne 1. «/3yueHre MCKOTIaeMBIX OCTaTKOB PacTeHUM U )KUBOTHBIX B
KOJUIeKLIASX».

OKCKypcHUsi «IBOJIHOLMSL OPraHUYeCcKoro Mupa Ha 3emsie» (B eCTeCTBEHHO-HayuHbIN WU
KpaeBeJUeCKuil My3e).

Tema 3. Opranusmsl 4 OKpyKawlas cpeja.

OKoJioThsl Kak Hayka. 3ajjaud W pasfiefibl 3KOJOoTUA. MeTozAbl 3KOJOTHYeCKUX
HCCeJ0BaHUM. DKOIOTHYECKOe MUPOBO33peHre COBPEMEHHOTO YesioBeKa.

Cpenpl  oOWTaHWS ~ OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3ZIyIIHAasi,  IIOUBEHHas,
BHYTPHUOpPraHU3MeHHasl.

Okosnoruueckre ¢akropel. Kimaccudukaiusi sKomoruueckux ¢akTopoB: abUoTHuecKue,
OMOTUYeCKHe U aHTPOTIOTeHHbIe. [leliCTBHe SKO/IOTHUeCKUX (DaKTOPOB Ha OPTaHU3MBI.

Abvotuueckre  (akTopbl:  CBeT, TeMmIlepaTypa, B/aKHOCTb. POTONEPHOAN3M.
I[MpucriocobeHust OpraHU3MOB K /IeHCTBUIO a0MOTUYeCKHX (haKTOpOB. broornueckre puTMBI.

Buotnueckrie  ¢axkTopel. Buapl OMOTHMUECKMX  B3aWMOJEWCTBUN: KOHKYpEHLHs],
XUIIHUYeCTBO, cuMbuo3 1 ero ¢opmsbl. [lapasuTi3M, Koonepawus, MyTyaan3M, KOMMeHCalIu3M
(KBapTUPAHCTBO, HaxJeOHMUEeCTBO). AMeHCamM3M, HeWTpanu3M. 3HaueHWe OMOTHYeCKUX
B3aUMO/IeNCTBUI /151 CYILleCTBOBaHWSI OPraHW3MOB B IIPUPOJHBIX COOOI{eCTBax.

OKoJIoTMYeCcKre XapaKTePUCTHKU TOMy/siiui. OCHOBHBIE TIOKa3aTeaud TIOMYJISLUN:
YKWC/IeHHOCTh, TUIOTHOCTb, POJK/aeMOCTb, CMEpPTHOCTb, TIPUPOCT, MUrpauus. JInHamMuKa
YKCIEHHOCTH TIOMYJISLN U €€ peryJisiiysi.

JleMoHCTpanum:

[Moptpetsr: A. 'ymbonear, K. @. Pynbe, 3. I'ekkerb.

Tabnwiibl u cxembl: KapTa «[IpupozHbie 30HBI 3eM», «Cpefibl 0OMTaHUSI OPTaHHU3MOBY,

«Dotonepuosusm», «Ilonmynsauun», «3aKOHOMEPHOCTH pOCTa UWCJIEHHOCTH MOMYJISLAN
uHOY30pUn-Tyhenbkn», «[TuieBbie Ternm».

JIaGopaTopHbIe U MPAKTHYECKHE PAdOThI:

JlabopatopHasi pa6ora Ne 3. «Mopdosornueckie 0COOG€HHOCTH paCTeHHi M3 Pa3HbIX
MeCT OOUTaHU».



JlabopatopHasi pabota Ne 4. «BnusiHre cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Mpaktuyeckast pabora Ne 2. «[ToCYET TIOTHOCTH TIOMYJISILIMIA Pa3HbIX BUAOB PaCTeHUN».

Tema 4. Coo011iecTBa ¥ 9K0/I0THYECKHE CHCTEMBI.

Coo0OijectBo  opraHu3mMoB  —  OuorjeHo3.  CTpyKkTypbl — OuolleHO3a:  BH/OBas,
MIPOCTpPaHCTBeHHasl, Tpoduueckas (ruieBas). Bugbl-roMmuHaHThL. CBsI3U B OUOIIEHO3e.

OKosornyeckre cHUcTeMbl (9KocucTeMbl). [loHATHe 00 3KocucTeMe U OuoOreorjeHo3e.
@OyHKIMOHA/IbHbIE KOMIIOHEHTBI 3KOCHUCTEMBL: TPOAYLIEHTbI, KOHCYMEHTbI, peJyLIeHThI.
KpyroBopoT BelllecTB M NOTOK 3HepPruu B 3KocucTeMme. Tpoduryeckue (THileBble) YPOBHU
3KocucTeMbl. [IuieBble 1ienmd U ceTH. OCHOBHBIE TIOKa3aTeMd 3KOCHCTEMBI: Owomacca,
MPOJYKLMS. JKOJIOTMYeCKWe TMpaMH/bl: TPOAYKIUK, YHWCIeHHOCTH, Ouomacchl. CBOMCTBa
5KOCHUCTeM: yCTOMUMBOCTh, CAMOperyJ/isilus, pa3BuTtue. CyKiieccusl.

[IpupogHble 35KOCHMCTEMBI. DKOCUCTEMbI 036p U peK. DKOCUCTeMa XBOWHOTO WA
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOMOreHHble 3KOCHUCTeMbI. ATPO3KOCHUCTEMBI. Y pOo3KocucTeMbl. Buonornueckoe u
XO03HCTBEHHOE 3HaUeHHe arpo3KOCHCTeM U YPOOIKOCUCTEM.

Buopa3Hoobpasue Kak (akTtop ycToWurBOCTH 3KocucTeM. CoxpaHeHHe OMO/IOTMUecKoro
pa3zHoobpa3ust Ha 3emiie.

Yuenne B. U. BepHagckoro o 6uocdepe. I'paHuiipli, cocTaB U CTPYyKTypa OHOChepsl.
JKuBoe BeriectBO U ero ¢yHKuuu. OcobeHHOCTH OHOCchepbl Kak Ta00asbHON 3KOCHCTEMBI.

TuHaMuueckoe paBHOBecHe 1 oOpaTHasi CBsi3b B Ouocdepe.

KpyroBopoThl BeliecTB M OHOreoOXUMHUYeCKHe IMK/Ibl 371eMeHTOB (yrjepoja, a30Ta).
3oHanbHOCTHL O6rochepbl. OCHOBHBIE GMOMBI CYIIIH.

UYenoBeuectB0O B Ouocdepe 3emsn. AHTpOTOreHHble U3MeHeHUss B Ouocdepe.
['nobanbHbIe 5K0IOrHUecKre po0JieMBbl.

CocyiiecTBoBaHHe TIpUPOAbI W desnoBedecTBa. CoxpaHeHWe Ouopa3HOOOpa3usi Kak
OCHOBa ycToW4YMBOCTM Owocdepbl. OCHOBa PpalMOHATLHOTO YIIPaB/Ie€HWsS TIPUPOJHBIMU
pecypcamu ¥ X UCI0J/ib30BaHUe. JJoCTikeHrs OMOIOTHU U 0XPaHa TIPUPO/IbI.

JdemMoHcTpanmu:

Hoptpetsi: A. k. Tenciu, B. H. Cykaués, B. 1. BepHaackuii.

Tabnuiibl v cxembl: «[TuiieBble 1jenm», «BUOIEHO3: COCTaB U CTPYKTypa», «[Ipupo/HbIe
cooOmjecTBa», «llermu mwMTaHus», «OKOJIOTWUECKass NHpamMuza», «buocdepa W uUe/oBeK»,
«JKOoCcuCTeMa IIMPOKOIMCTBEHHOTO Jjeca», «JKOCHCTeMa XBOMHOro Jieca», «buoleHos
BOZI0OéMa», «ArpolleH03», «lIpuMepHble aHTpOTIOTeHHble BO3/[eMCTBUS Ha TIPUPOAY»,
«BaxkHelllIie UCTOYHUKU 3arpsi3HEHHsI BO3AyXa M TPYHTOBBIX BOJ», «[louBa — BakHeMllas
cocrasJisitoitiast 6uocdepbi», «PaKTOPHI ierpaialiuu MouB», «[1apHUKOBbIN 3(deKT», «DaKTophI



Pa/IMOAaKTUBHOTO 3arpsi3HeHus1 ouocdepr», «O0Ias cTpykTypa 6uocdepsi», «PacrpocTpaHeHnye
KU3HU B O6uocdepe», «O30HOBBINM 3KpaH Ouochepsl», «KpyroBopor yriepoja B 6uocdepe»,
«KpyroBopor a3ora B pupoze».

OOGopyoBaHue: MO/Ie/Tb-aMTTHKALHS «TunuuHbIe OUOIeHO3bI», repbapuii
«PacturenbHele  cooOrriectBa»,  KO/UTEKIUM  «BUOLEHO3»,  «Bpeautenu  Ba)KHEHIINX
Ce/TbCKOXO3SMCTBEHHBIX ~ KY/IbTYpP», Tepbapuv U KOJ/UIEKUM pPacTeHWd U >KUBOTHBIX,
TpUHaZyIeKale K pa3HbIM 3K0JIOTMUeCKUM TpyTinaM oAHoro Buja, KpacHasi knura Poccuiickoi
deneparun, 1300paykeHUsT OXPAHSEMbIX BU/[OB PaCTeHUH U XKUBOTHBIX.

[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHWA I[IPOI'PAMMEBI I[10 BMOJIOI'MMW HA
FA30BOM YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

Cormacio ®I'OC COO, ycraHaBMMBalOTCS TpeOOBaHUS K pe3y/bTaTaM OCBOEHHUS
obyyaroIMKcs IporpamMM cpefiHero o011ero obpa3oBaHusi: IMUHOCTHBIM, MeTarpeMeTHbIM U
NpeIMeTHBIM.

JIMHHOCTHBIE PE3YJ/IBTATbBI

B cTpyKType JMYHOCTHBIX pe3y/bTaTOB OCBOEHHsI TpeiMeTa «BHOJIOTHs» BbIeTeHbI
CJIefiyIOIIe  COCTABJISIIOIIME:  OCO3HaHWe  OOyuaroIUMHUCS — POCCHUHCKOW  TPakJaHCKOH
WIEHTUUHOCTH — TOTOBHOCTM K CaMOpPa3BUTHIO, CAMOCTOSITE/IbHOCTH M CaMOOIPe/eIeHHIO,
Ha/lMyve MOTHMBALUM K OOyYeHWr0 OWO/orvu, Iie/ieHarpaB/ieHHOe pPa3BUTHE BHYTPEHHUX
yOeXIeHUI JTMUHOCTH Ha OCHOBE K/TFOUEBBIX I[@EHHOCTEH W MCTOPUUECKUX TPAJULIMKM pa3BUTHS
OMOJIOTHUECKOTO 3HAHWs, TOTOBHOCTb U CIIOCOOHOCTb OOYYArOL[UXCS PYKOBOJCTBOBATHCS B
CBOel  JieITeJIbHOCTH  LIEHHOCTHO-CMBIC/IOBBIMH ~ yYCTAHOBKAMH, TPUCYL[UMH  CHCTEMe
OuosiorMueckoro 00pa3oBaHMs, Ha/JWuYMe SKOJIOTUYECKOTO TIPaBOCO3HAHMsS, CIOCOOHOCTH
CTaBUTh L1€JTU U CTPOUTH >KU3HEHHBIE TJIaHbI.

JINUHOCTHBIE pe3yJ/bTaThl OCBOEHUSI MpeAMeTa «BUOMOTHUs» AOCTUralOTCA B €UHCTBE
yueOHOM W BOCTIMTATe/IbHOU JeATeTbHOCTH B COOTBETCTBUU C TPAAMLIMOHHBIMU POCCUHCKAMU
COLIMOKY/IbTYPHBIMH, UCTOPUUECKUMHU U [[yXOBHO-HPABCTBEHHBIMU LI€HHOCTSMU, TPUHITHIMU B
o0IecTBe MpaBWIaMH W HOPMaMH TIOBeZleHHsI M CIOCOOCTBYIOT TIpoIjeccaM CaMOTIO3HaHUS,
CaMOBOCITUTaHUSI ¥ CaMOpa3BUTHsI, Pa3BUTHs BHYTPeHHeN MO3ULIUK JIWUYHOCTH, TAaTPUOTH3MA,
YBa)KEHUsI K 3aKOHY U TIPAaBOTIOPSIIKY, UeJIOBEKY TPyZa W CTapiliemMy TOKOJIeHHIO, B3aUMHOTO
yBaKeHUsl, Oepe)KHOro  OTHOIIeHUS K  KyJIbTYpDHOMY  HacleAul0 W TpPaAULIUsAM
MHOTOHALIMOHA/IBHOT0 Haposa Poccuiickoit Pezepalium, MpUpoze U OKpy»Katolleil cpefie.

JINUHOCTHBIE pe3yJibTaThbl 0CBOEHHsI yueOHOTro rnpeaMeTa «Bbroorusi» Jo/mKHBI 0TPaXkaTh
TOTOBHOCTb M CMOCOOHOCTh O0YYarOIMXCs PYKOBOZCTBOBATHCS CHOPMUPOBAHHOW BHYTpEHHEH
MO3ULMeN JIMUHOCTH, CUCTEMOM LIeHHOCTHBIX OpWEHTAaluii, TTO3UTUBHBIX BHYTPEHHUX
yOe)XIeHui, COOTBETCTBYIOIIMX TPAAWLMOHHBIM I[eHHOCTSIM  POCCHUHCKOTO  0OIIecTBa,



paciliipeHre >XKM3HeHHOr'0 OIbITa W OIlbITa AeATEe/JbHOCTH B IIpOoLiecCe pear3alliid OCHOBHBIX
HaHpaB]’IEHI/Iﬁ BOCIIATaTe/ILHOU AedaTeJIbHOCTH, B TOM UMCJI€ B UAaCTH:

1) rpa)xJjaHCKOro BOCIIUTAHUS:

Cc(OPMHPOBAHHOCTb TPAKAAHCKOM TO3WLMM  00ydYalol[erocss Kak aKTUBHOTO M
OTBETCTBEHHOI'0 YjieHa POCCUICKOro 00IIleCTRBa;

OCO3HaHMe CBOMX KOHCTUTYLMOHHBIX IpaB U 00s3aHHOCTeH, yBakeHHWe 3aKOHa M
TIPaBOIIOPSAJKaA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOU J1esITe/IbHOCTU TIPY CO37aHUM yueOHBIX ITPOEKTOB,
peleHUM yueOHBIX U M03HaBaTe/bHBIX 3a/jau, BHITIOJIHEHUH OHMOIOTHUeCKUX 3KCIIePUMEHTOB;

CNOCOOHOCTh  OMpe/ieNIITh COOCTBEHHYIO TIO3WI[UIO T10 OTHOLIEHWIO K SIBIEHUSM
COBpPEMeHHOMU XXU3HU U O0bSCHSTH eé;

yMeHHe  YUUTbIBATb B CBOUX AEﬁCTBHHX HEO6XO,III/IMOCTB KOHCTPYKTHBHOI'O
BSaHMOAEﬁCTBHH JIIOAEﬁ C pa3HbIMH y6€)K,E[€HI/IHMI/I, KYJIbTYPHBIMU LIEHHOCTAMU U COLIMA/IbHBIM
I10JI0’KEHHEM;

FOTOBHOCTb K COTPYJHMYECTBY B TIIpoLiecCe COBMECTHOI'O BbITIOJITHEHHA y‘-IE6HbIX,
MO3HABATE/IbHBIX W HCCAeA0BATE/IbCKUX 3a/d4d, YBAXKUTE/JIBHOI'O0 OTHOLIEHHWA K MHEHHIO
OINITIOHEHTOB I1pU OGCY)K,E[GHI/II/I CIIOPHBIX BOITPOCOB 010/IOrUeCcKOro COoJep>KaHus;

TOTOBHOCTB K FYMaHHTapHOﬁ u BOJIOHTépCKOﬁ AedaTeJIbHOCTH;

2) IaTPUOTUYECKOr0 BOCTIMTAHUA:

Cc(OpPMHPOBAHHOCTb POCCUMCKOM I'PaskAaHCKOM WIEHTUYHOCTH, NIAaTPUOTH3MA, YBaXKeHUs
K CBOEMY Hapo/ly, UyBCTBa OTBETCTBEHHOCTH Iepes; PoanHOM, ropAOCTH 3a CBOM KpaW, CBOIO
PoauHy, cBOH SI3bIK M KYJIBTYPY, NIPOLIJIOe M HACTOsIIIjee MHOTOHALJMOHAIbHOTO Hapoa Poccuu;

LIEHHOCTHOEe OTHOLIeHWe K TMPUPOJHOMY Hac/leJui0 M MNaMATHUKaM [PUPO/JBbI,
JOCTIKeHUsIM Poccu B HayKe, UCKYCCTBe, CIIOPTe, TEXHOJIOTHSIX, TPY/E;

CMOCOOHOCTh OIIeHWBATh BKJ/IAJ, POCCHMCKUX YUYEHBIX B CTAaHOBJIEHWE M pPa3BHUTHE
OuoJIoTHH, TOHUMaHUSI 3HaUeHUsT OMOIOTUY B TIO3HAHUM 3aKOHOB TPHUPO/IbI, B )KU3HU UeI0BeKa U
COBpEMEHHOT0 00I1[eCTRBa;

uzieliHas  yOeXXJEHHOCTb, TOTOBHOCTH K CHAyKeHMI0 U 3aumre OreyecTBa,
OTBETCTBEHHOCTH 3a ero Cyab0y;



3) AYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:
0CO3HaHKe JYXOBHBIX LEHHOCTel POCCUICKOT0 Hapo/ia;
c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTOBeIeHHS;

CIT0COOHOCTh OLIEHMBATb CUTYaLIMIO WU MMPUHHWMATb OCO3HdAHHBIE DellleHNs, ODUEHTHUPYACH
Ha MOpPa/IbHO-HPABCTBEHHbIE€ HOPMEI U LIEHHOCTH;

0CO3HaHMe JTMYHOTO BK/Ia/ja B TIOCTPOEHHe YCTONUMBOrO OyylIiero;
OTBETCTBEHHOe OTHOLIeHWe K CBOMM pOJUTeNIsIM, CO3[JaHUI0 CeMbM Ha OCHOBe

OCO3HAHHOTO TIPUHSTHUS LIEHHOCTeH CeMeMHOW >XKU3HW B COOTBETCTBUM C TPaAULMsIMA HapOZOB
Poccuy;

4) 3CTEeTUYeCKOro BOCIMuTaHusA:

3CTeTUYECKOe OTHOIIEeHWE K MUPY, BK/IFOUasi 3CTETUKY ObITa, HAYYHOTO M TEXHUUYECKOTO
TBOPUECTBA, CIIOPTa, TPY/a, 00IeCTBeHHbIX OTHOIIEHU;

TOHKMMaHKe 3MOIL[MOHA/IbHOT'O BO3/IeMCTBUS XKUBOM TIPUPO/IbI U €€ 1[eHHOCTH;

FOTOBHOCTE K CaMOBBIDa>K€HHIO B Pa3HbLIX BHAaX HMCKYCCTBd, CTpeMJ/IeHUE IIPOABJISATb
KayeCTBa TBOp‘-IECKOI\/,I JIMYHOCTH;

5) pusuueckoro BocnuTaHus, (OPMHPOBAHHUS  KY/JAbTYPbl  3[AOPOBb U
3MOLMOHA/ILHOTO 0/1arono/TyJms:

TIOHUMaHHe U peasn3alys 37,0poBoro v 6e3onacHoro obpasa »KU3HU (340pOBOe MHUTaHue,
cobsiro/ileHre TUTHeHUUeCKUX MpaBU/l U HOPM, cOaaHCUPOBAHHBIN DeXXUM 3aHATUM U OT/bIXa,
perynsipHasi (u3nueckass aKTHBHOCTb), Oepe)KHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO

OTHOIIIeHHA K CO6CTBeHHOMy CI)I/IEH/I‘-IECKOMY U TICUXUYEeCKOMY 310POBbIO;

MOHMMaHWe I1[eHHOCTU TIPaBU WH/MBH/YaJbHOTO M KOJUIEKTUBHOTO 0€301acHOro
MOBe/IeHNs] B CUTYaLIMsIX, YTPOKAIOLLMX 30POBbI0 U )KU3HU JTHO/Iel;

OCO3HaHWe TOC/e[CTBUI U HeNpUsTHS BpeJHbIX NpUBbIYEK (yroTpebseHHsl ankoroJis,
HapKOTHKOB, KypeHUs);

6) TPy/10BOr'0 BOCIIMTAHUSA:

TFOTOBHOCTB K TPyAYy, OCO3HAHHE [IEHHOCTHU MaCTe€PCTBa, pr,qomo61/1e;



FOTOBHOCTb K  aKTMBHOW  [IeSiTeTbHOCTA  TEXHOJIOTMYECKOW W COL[Ma/IbHOU
HaTpaB/IeHHOCTH, CIIOCOOHOCTh WHHUIIMHMPOBATh, TUIAHUPOBAaTh UM CAMOCTOSTETHHO BBHITIONHATh
TaKyto JesTeTbHOCTb;

VHTepeC K pa3/iuyHbIiM cepam mMpodeccroHaNbHOM [esiTe/IbHOCTH, YMeHHe COBepllaTh
0CO3HaHHBIN BLIOOp OyayIIel mpodeccuu U peamn30BbIBaTh COOCTBEHHBIE KM3HEHHBIE TI/TaHbI;

TOTOBHOCTb U CITIOCOOHOCTH K 00pa30oBaHMIO M caM000Opa30BaHUIO HA TIPOTSDKEHUM BCE
)KU3HY;

7) 3KO0JIOTHYeCKOro BoCIIuTaHuA:

5KOJIOTMYeCKH 1ielecoobpa3Hoe OTHOLLEeHHe K IPUpPo/ie KaK HCTOYHHKY JKU3HH Ha 3eMIle,
OCHOBe eé CyIleCTBOBaHUS;

TIOBBIIIIEHHE YPOBHSI 9KOJIOTHUECKOW KYyJIbTYPhl: MPUOOpeTeHWe OrbiTa MJIaHUPOBAaHUS
MOCTYTIKOB M OLIEHKU UX BO3MO>XXHbIX MOC/Ie[CTBUM /ISl OKPY>KatoLLel Cpe/ibl;

0CO3HaHMe T7100a/IbHOTO XapaKTepa 3KOJIOTHUeCKUX MMPOo0/eM U MyTel WX peLleHws;

CTIOCOOHOCTH MCIO/H30BaTh MpUOOpeTaeMble MpY M3yueHUH OMOJIOTUY 3HAHUS U yMEHHUS
TPy pellieHu TIpo0JieM, CBSI3aHHBIX C paLMOHA/ILHBIM TIPHUPO/IOTIO/b30BaHUeM (COOJIIOieH e
TpaBW/I TIOBeJieHHs] B TIPUPO/ie, HalpaB/IeHHbIX Ha COXpaHeHWe paBHOBECHsI B IKOCHCTEMaAXx,
OXpaHy BHIOB, 3KocucTeM, buocdepsr);

aKTMBHOE HeIpUsTHe [elCTBUM, MPUHOCALLMX Bpes OKpYy)Karollled NPUPOJHOU cpefe,
yMeHHe TIPOrHO3UpOBaTh HeO/arornpusTHbIE SKOJIOTMUYecKHe TOC/Ie/ICTBUS MPeATPUHUMAaeMbIX
JleMiCTBUM U Npe/IOTBPAaLLaTh UX;

Ha/IMurie pa3BUTOTO 3KOJIOTUYECKOI'O MBbIIIIeHW, 9KOJIOTUUECKOU KyJ/IbTYPBI, OIIbITa
AedaTeJIbHOCTH 9KOJIOTMUeCKOoM HallpaB/JIEHHOCTH, YM€HHUA DPYKOBOJACTBOBATHCA HKHMHU B
HOBHHB&TGHBHOﬁ, KOMMYHI/IKaTI/IBHOf/’I n COL]I/IaJ'IbHOI\/i MpakKTHhKe, TOTOBHOCTU K YUYdCTHUIO B
HpaKTHHECKOﬁ AedaTe/JIbHOCTH 9KOJIOTUUeCKOom HallpaBJ/IEHHOCTH;

8) HeHHOCTH HAyYHOI0 MO3HAHUSA:

Cc(OPMHPOBAHHOCTb MHPOBO33DEHHs], COOTBETCTBYIOIIEIO COBPEMEHHOMY YDPOBHIO
pa3BUTHSI HAyKM U OOIIEeCTBEHHOW TIPaKTWKW, OCHOBAHHOTO Ha [JHajore KyJbTYyp,
CITOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B MOJMKY/IbTYPDHOM MUPE;

COBepIIEHCTBOBaHKE SI3bIKOBOM n YNUTaTeTLCKOM KYJIbTYPbI KaK CcpeacTBa
B3aI/IMO/ILEI‘;ICTBI/IH MEeXAy JIFIOAbMU U TTO3HAHUA MHPd,

TOHUMaHHe criefiuuKyu OUO/OTMY KaK HayKW, OCO3HAaHUsS €€ poav B (POPMHUPOBAHUH
paLOHaIbHOTO HAYUHOT'O MBIIJIEHHS], CO3/JaHUU 11eJIOCTHOTO TIpe/iCTaBIeHust 00 OKpY»KaroleM



MHpe KaK O eJuWHCTBe TIPHUPOJbI, ue/loBeKa M 0O0IjecTBa, B TI03HAHWW TPUPOJHBIX
3aKOHOMEpPHOCTel U pellieHUH Npo6JieM COXpaHeHUs! PUPOIHOTO PABHOBECHS;

yOeXXIEHHOCTh B 3HAUMMOCTH OMOJIOTHH [IjIsi COBPEMEHHOW IUBW/IM3AI[UHU: 00ecrieueHust
HOBOTO YDOBHSI Pa3BUTHS MeIULIMHBI, CO37IaHHE TEePCIeKTUBHBIX OMOTEeXHOJIOTHH, CIOCOOHBIX
pelliaTh pecypcHble MpoOIeMbl Pa3BUTHS UeJIOBEUECTBA, MIOMCKA MyTel BbIXO/a U3 I100ambHbIX
9KOJIOTMUECKHUX MpobsieM 1 obecrieueHus repexo/ia K yCTOHUMBOMY Pa3BUTHIO, paljMOHA/ILHOMY
HCTI0JTb30BaHUIO0 TIPUPO/IHBIX PeCypCcoB 1 (P OPMHPOBAHHMIO HOBBIX CTaH/[aPTOB YKU3HWY;

3aUHTEPECOBAHHOCTh B MOJTyYeHUHM OMOJIOTUUECKUX 3HAHWM B LIe/ISIX TTOBBIIIEHUsST 00IIei
KYJbTYpbl, €CTeCTBeHHO-HayYHOM TIpaMOTHOCTH, KaK COCTaBHOM YacTh (PYHKI[MOHA/bHOU
IPaMOTHOCTH 00yyaroluxcsi, GopMupyemMor py u3yueHur OUO0JIOTHH;

MOHMMaHHWe CYIL[HOCTM METO/I0B IO3HaHUs, MCII0/Ib3yeMbIX B €CTeCTBEHHBIX HayKax,
CIIOCOOHOCTH UCIIOJ/Ib30BaTh TIOy4yaeMble 3HAHUs [/l aHaiu3a W OOBSICHEHHUsl SIBJIEHUM
OKPY’KAaIoI[lero MHpa M TIPOMCXOJSIIMX B HEM WM3MEHEeHWH, yMeHHe JfenaTh 00OCHOBaHHBbIE
3aK/IIOUEHUS Ha OCHOBE HAyuHbIX (DaKTOB M HMEIOLUXCA [JAaHHbIX C LeJIbI0 T0/yYeHHst
[IOCTOBEPHBIX BbIBO/IOB;

CITOCOOHOCTL CAMOCTOSITe/IbHO MCIT0/Ib30BaTh OWOJIOrMYecKre 3HaHUS AJid pelneHurs
Hp06f[eM B P€a/IbHBIX )XU3HEHHbIX CHUTYaALUAX;

OCO3HaHMEe LIeHHOCTH Hay‘—IHOﬁ AedaTe/IbHOCTH, TOTOBHOCTb OCYIIECTBJ/IATH MPOEKTHYIO U
nccieoBaTe/IbCKYrO aedTe/IbHOCTb MHAWBHU/YA/JIbHO U B I'DYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HeIpepbIBHOMY 00pa3oBaHMI0 M caMo00pa3oBaHHIO, K
aKTHBHOMY TIO/IyYeHHIO HOBBIX 3HAaHWW TI0 OWO/IOTMM B COOTBETCTBUM C >KW3HEHHBIMHU
MoTpeOHOCTSIMMU.

METAIIPEJMETHBIE PE3YJIbTATbBI

MertanpegmeTHble pe3y/bTaThl OCBOeHHs yueOHOTo mpeameTa «buosorus» BKIHOUArOT:
3HauMMble i1 (OPMHPOBaHUSI MHPOBO33DEHHUs OOYYaroLUXCsl  MeXAWUCLUITUHApHbIe
(MexXTIpeIMeTHbIe) 001jeHayuHbIe TTOHSTHSI, OTPa)Kalollye 11e/I0CTHOCTh HayYHOM KapTHHBI MUPa
Y criequ(prKy MeTO/I0B [T03HaHUS, UCI0/Ib3yeMbIX B eCTEeCTBEHHbIX HayKax (BelecTBO, SHeprus,
sIBJIeHYWe, TpOLiecC, CUCTeMa, HayuHbld (DaKT, NMPUHLMI, TUIOTe3a, 3aKOHOMEpPHOCTh, 3aKOH,
Teopusi, UCC/eJJOBaHWe, HAOJIIO/eHNe, U3MepeHHe, SKCIIePUMEHT W [IPYTuX), YHUBepCaIbHbIe
yueOHble [eiicTBUs (TI03HaBaTe/lbHblE, KOMMYHHUKAaTUBHbIE, PEry/STUBHbIE), 00ecreunBaroiie
¢dopmupoBaHre (yHKLMOHAIBHONW I'PaMOTHOCTH M COLMAIbHON KOMIIeTeHIIMA 00yYaroLuxcs,
CIIOCOOHOCTH oOyyarorumxcs WCTI0/Tb30BaTh OCBOEHHbIe MeXXJUCLIUTITMHAPHBIE,
MHUPOBO33peHUeCKHe 3HaHWsS W YHUBepCajbHble YyuyeOHble MAeHCTBUSI B TIO3HABaTebHOW W
COLMa/IbHOM TIPAaKTHKe.

MertarnpeijMeTHbIe pe3yJ/bTaTbl OCBOEHHS TPOrPaMMbI Cpe/iHero o0iero o6pa3oBaHUS
JIOJKHBI OTpaXkaTh:



OBJ/1a/ileHHe YHUBEPCA/IbHBIMH YUe0HBIMH MO3HABAaTe/IbHBIMHU AEHCTBUSMM:
1) 6a3oBbIe JIOTHYECKHE AeHCTBUA:

CaMoCTOsITe/IbHO (hOPMY/IMPOBAaTh M aKTyaau3WpoBaTh TpobeMy, paccMaTpUBaTh eé
BCECTOPOHHE;

WCMO/b30BaTh TMPU OCBOEHUM 3HAaHUW TNPUEMBI JIOTUYECKOTO MBILUIeHUs (aHalu3a,
CUHTe3a, CpaBHeHHs, Kiaccuukalyy, o00001eHNs), pacKpbIBaTb CMbBICT OHOIOTHYECKUX
TIOHATHM (BBIJ|e/IATh UX XapaKTepHble MPU3HAKH, yCTaHAB/IMBaTh CBSA3U C APYTUMU MOHATHUSIMHU);

orpeaesdaTb Le/In AeATe/IbHOCTHU, 3a/idBasd IMdPAMETPbl WM KPUTEPpHKU HX OOCTH)XKEHHUA,
COOTHOCHUTL pe3yJibTaTbl AeATE€/IbBHOCTH C ITIOCTAB/JIEHHBIMU LI€/IAMU;

WCTO/Ib30BaTh OWOIOTHYECKUEe TIOHATUS /i1 0ObsiICHeHUS (DaKTOB U SIBJIEHUH >XKUBOH
MIPUPO/IbI;

CTPOUTL JIOTHMYeCKHe PpaCCy>XIeHUA (I/IH,Z[}/'KTI/IBHLIE, AeOYyKTUBHBIE, TI10 aHaJ’IOFI/IH),
BBIABJ/IATE 3dKOHOMEPDHOCTH W TIPOTHBOpeUrsa B paCCMATPUBAEMBIX ABJIEHUAX, CbOpMYJII/IpOBaTL
BEIBO/JIbI U 3dK/IFOUEHMS,

MIPUMEHSATb CXeMHO-MO/Ie/IbHble Cpe/iCTBa /i Mpe/CTaB/leHUs CyLeCTBEHHbIX CBSI3ed U
OTHOIIEHUM B M3yuyaeMbIX OMOIOTHYeCKMX 00BeKTaX, a TakKe MPOTHBOPEUMM pa3sHOTO poja,
BBISIBJIEHHBIX B Pa3/IMUHBIX UH(OPMaL[MOHHbIX UCTOYHHUKAX;

pa3pabaTbiBaTh TUlaH pellleHWss TIpo0jeMbl C  Y4YETOM  aHa/kd3a  MMEIOIUXCS
MaTepuaabHbIX U HeMaTepyaabHbIX PeCypCOB;

BHOCUTb KODPEKTHBBI B JeSTebHOCTb, OL[EHMBaThb COOTBETCTBHE pe3y/bTaTOB LieJisiM,
OLIeHUBAaTh PUCKU TOC/IeICTBUN /1eITe/IbHOCTH;

KOODJMHMPOBATh M BBIMIO/NHATh PAa0OTy B YCIOBHUSX PpeasbHOTO, BUPTYalIbHOTO |
KOMOWHUPOBAHHOTO B3aUMOZeNCTBYS;

Pa3BUBATH KPEATHBHOE MbILIJIEHWE TIPU DEIIeHUN )KU3HEHHBIX HPOGJIEM.

2) 6a3oBbIe HCC/IeJ0BATe/IbCKHE JIeHCTBUS:

B/IaJleTb HaBbIKaMH yueOHO-MCC/Ie/0BaTeIbCKON U TIPOEKTHOM JiesiTe/TbHOCTH, HaBbIKaMU
paspeliieHusi mpobseM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITE/TBHOMY TTOMCKY METO/|OB
peliieHus TIPaKTUUYeCKUX 3a/lad, TIPUMeHeHHI0 Pa3/IMUHbIX MeTO/[0B IMO3HAHMUS;

WCII0/Ib30BaTh pa3/iiyHble BU/bI [eSTeJIbHOCTU IO TOJYyUYEeHWI0 HOBOTO 3HAaHUS, €ero
VHTEepIIpeTaLyy, MpeoOpa30BaHUI0 U MPUMEHEHUI0 B yueOHBIX CHUTyal[UsiX, B TOM UYHCJIe TIpH
CO37IaHUM yUeOHBIX U COLIMA/IbHBIX TIPOEKTOB;



(hopMHpOBaTh HAYYHBII THI MBILLJIEHNS], BlaJeTb HAyYHOH TePMUHOJIOTHEN, K/TF0UeBbIMU
TIOHSATUSIMUA U MEeTO/laMu;

CTaBUTb U (POPMY/IHMPOBaTh COOCTBEHHbIE 33/jaul B 00pa30BaTe/bHOMN JIeATEbHOCTH M
JKU3HEHHBIX CUTYyaLUsiX;

BBISB/IATD TIPUYMHHO-C/Ie[ICTBEHHbIe CBSI3M M aKTyaJuM3UpoBaTh 3ajlauyy, BbIJBUraTh
TUNOTe3y e€ pelleHds, HaxO[UTb apryMeHTbl Ui [O0KasaTeJbCTBa CBOMX YTBEP)K[EHWH,
3a/jaBaThb NapaMeTpbl U KPUTEPUU pelleHus;

dHa/IM3UPOBATL [I0JIyU€HHbIE B XO/ie PpelleHud 3a[d4i pe3y/bTaTbl, KPHUTHYECKHU
OLIeHMBATh UX NJOCTOBEPHOCTD, MIPOTHO3HUPOBATh M3MEHEHHE B HOBBIX YC/IOBUAX;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATb TPUOOPETEHHBIH OIIBIT;

OCYIIEeCTBJIATh Iie/IeHarpaB/IeHHbIA TOMCK TIepeHoca CPeACTB U CIIOCOOOB [IeMCTBUS B
ripoeCcCHOHaNBLHYIO0 CPeay;

yMeTb T[IePeHOCHTh 3HaHWsS B TI03HABAaTe/JbHYIO W  TIPAaKTUYeCKyl 00/acTH
JKU3He/esITe/IbHOCTH;

YMETb UHTEIPUPOBATH 3HAHWA U3 PA3HBIX MMPEeAMETHBIX O6J'IE[CT€I>1;

BbIJBUraTh HOBbIe WJeH, MpeJjaraTb OpWUrMHajbHble TOAXOAbl U pelleHHs], CTaBUTb
nipobsieMbl U 3ajauu, JOIyCKarollye ajbTepHAaTHBHbIE PellleHusl.

3) pa6ota c undopmaluei:

OPMEHTHUPOBATLCSl B Pa3/IMUHBIX UCTOYHMKAX MH(pOpMaLuu (TeKcTe yueOGHOro rocobwus,
HayYHO-TIOMYJ/ISIPHOM JIUTepaType, OMOIOrMYecKUX CI0BapsiX M CIIPABOUHMKAX, KOMITbIOTEPHBIX
6a3ax gaHHBIX, B VIHTepHeTe), aHaAM3UpOBaTh HMHGOPMALMIO DPa3/lUUHBIX BUJOB U (QOpM
Tnpe/iCTaB/IeHUsl, KPUTUUECKH OLIeHUBAThb e J0CTOBEPHOCTb U HEIIPOTUBOPEUYUBOCTD;

(hopmMynMpoBaTh 3arMpockl W TIPUMEHSTb pa3/IMuHble MEeTOZbl TPU TIOMCKe U oTOope
Ouosiornueckou uHbopMaru, Heo6X0JUMOH /1/1s BBITIOJTHEHUST YueOHbBIX 3a/a4;

MpHUOOpeTaTh OIBIT WCIIOJ/Ib30BaHUS MH(OPMAIOHHO-KOMMYHUKATUBHBIX TEeXHOJIOTHH,
COBEepLLIEHCTBOBATh Ky/IbTypy aKTUBHOI'O UCIO/Ib30BaHUS Pa3/IMUHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITe/IbHO BbIOMpaTh OMNTUMaabHYI ¢GopMy TIpeZcTaBlieHHsi OHUOIOTHUeCKOM
uH(popMaLyu (cxembl, rpadyKy, JUarpaMmbl, TabIULbl, PUCYHKU U JPYTOe);

WCIO0J/Ib30BaTh HAYYHBIM $I3bIK B KAuecTBe CpeJCTBA MpU paboTe C OUOOrMUECKOM
vHOpMalei: IPUMeHSTh XUMUUYeCcKHre, (U3UYecKre U MaTeMaTHUeCKHWe 3HaKd U CHUMBOJIbI,
dbopmynbl, abbpeBuarypy, HOMEHK/IATypy, WCII0/Ib30BaTh W TpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJ/TMUECKHE CPe/ICTBA HaTJ/ISIIHOCTH;

B/lafieTh HaBbIKAMM pacro3HaBaHWs U 3alluThl HHG(OpMaluY, WHGHOPMAIMOHHON
6e30macHOCTH JTMYHOCTH.



OBJ/1a/ileHHe YHUBEPCA/IbHBIMH KOMMYHUKATUBHBIMH /IeHCTBUSIMU:
1) o6menue:

OCYILIeCTBJISITh KOMMYHHMKAL[MU BO BCeX cepax >KU3HU, aKTUBHO yuaCTBOBATh B /lMasiore
WU JIUCKYCCHU TI0 CYILeCTBY 00CY>KJaeMoi Tembl (yMeHHe 3ajjaBaTb BOMPOCHI, BbICKA3bIBaTh
CY)XJeHUsl OTHOCUTETbHO BBIMOJHEHUsI TpejJjiaraeMoi 3a/laud, YuuThIBaTb WHTEpechl WU
COr/IaCOBaHHOCTh MO3ULMHM APYTUX YYaCTHUKOB AMaiiora Wil JUCKYCCUN);

pacrio3HaBaTh HeBepOasbHbIE Cpe/iCTBa OOIIeHWs, TIOHWMAaThb 3HAueHWe COIUAIbHBIX
3HAKOB, MPE/NOCHUIOK BOSHUKHOBEHUST KOH(PJIMKTHBIX CUTYaL[UH, yMeTb CMsATuaTh KOHMOIUKTHI U
BeCTH TIePeroBOpkI;

B/IQ/IeTh pa3/IMUHBIMHM CriocobamMu oOLeHUs U B3aUMOZEUCTBUS, TIOHUMaTh HaMepeHUst
JIPYTUX JIOfied, TIPOSIBJISATh YBa)KUTeIbHOe OTHOIIIeHHe K coOeceJHMKY U B KOPpPeKTHOU (opme

(hopMyMpoBaTh CBOW BO3paykKeHUS;

pa3BEPHYTO U JIOTUYHO H3JlaraTh CBOK) TOUKY 3DEHHUS] C HUCIO/Ib30BaHUEM SI3bIKOBBIX
CpeACTB.

2) coBMeCTHas AeATe/IbHOCTD:
TIOHUMATh U WCII0/Ib30BaTh MPeUMYIiecTBa KOMaHAHON U WHAUBUAYaILHONW paboThI MpU
perieHrM OHMOJIOTMYECKOU TTpobeMbl, 000CHOBBIBaTE HEOOXOIUMOCTb TIPUMEHEeHHsT TPYTIITOBBIX

dbopm B3anMoOIeHCTBYS TIPU pellieHnH yueOHOM 3a/jau;

BbIOMpATh TeMaTHKy W METO/bl COBMECTHBIX JEHCTBHM C y4ETOM OOIIMX WHTEPECOB W
BO3MO>XHOCTEM Ka)K/]0TO ujieHa KOJI/IeKTHBa;

MPUHUMATh LleIM COBMECTHOW [IesiTe/IbHOCTH, OpPraHU30BbIBATb W KOOPJAUHUPOBAaTh
JIeCTBUS TI0 €8 [OCTWXKEHWIO: COCTaB/SATh IJIaH [JeWCTBUM, pacrpeensTh pPOJd C y4éTOM

MHEeHU Y4aCTHUKOB, 00CY’>KJaTh pe3y/bTaTbl COBMECTHOM paboThl;

OLleHMBaTh KaueCTBO CBOET0 BKJ/a/la U KayKJ0ro yuaCTHUKA KOMaH/jbl B 00L[1ii pe3ysbTar
110 pa3pabOTaHHBIM KPUTEPHSIM;

npejjiaraTb HOBbI€ IMPOEKTHI, OLJ€HMWBATH WAEH C TO3ULIMHU HOBHW3HbLI, OPUTMHAJIBHOCTH,
HpaKTHHECKOﬁ 3HAUYMUMOCTH;

OCYLIECTBJ/IAThL TIO3UTHBHOE CTpdTernyeckoe T1ioBeJeHre B DPA3/IMUHBIX CUTYydlUAX,
MpOABJIATE TBOPUYECTBO U BOO6PEI)KEHI/IE, OBITH HWHUIIMATHBHBIM.

OBJIa,E[EHI/IE YHUBEPCA/IBHBIMHU Pery/jifTUBHBIMHA }J[Ei/'lCTBI/IHMI/I:

1) camoopranu3sanus:



HCII0/Ib30BaTh OHOIOrMYeCKre 3HaHUS [JIsd BBIABJ/IEHHA HpO6JI€M U HUX pelieHusa B
JKN3HEeHHbIX U yqe6HBIX CUTyalusX;

BbIOMPATh HAa OCHOBE OMOJ/IOTHUECKUX 3HAHUH 11e/IeBble U CMBICJIOBbIE YCTAHOBKH B CBOUX
JIeMCTBUSIX U TIOCTYIKAX IO OTHOLIEHWIO K >KWBOW TIPUPOJie, CBOEMY 3/I0POBBIO U 3[0POBBLIO
OKDY’KarollUX;

CaMOCTOSITE/TEHO OCYIIECTBJISITh TI03HABATE/bHYIO JIeATe/TbHOCTD, BBISIB/ISITH TIPOOJIEMBI,
cTaBUTh W (opMysMpoBaTh COOCTBeHHble 3ajaud B 00pa30BaTe/NbHOW [eATeJIbHOCTH WU

JKM3HEHHBIX CUTYyalUAX;

CaMOCTOSITe/TEHO COCTABJIATh TIUIaH PeLIeHus TPOo0O/ieMbl C YIETOM UMEIOIIUXCSl PeCypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIpeAroUTeHu;

JlaBaThb OLIEHKY HOBBIM CUTYaLUsiM;

pacIMpsATE paMKU yueOHOTO MpeMeTa Ha OCHOBE JIMUHBIX TPeIIOYTeHNH;

JiefiaTb 0CO3HaHHBIM BBIOOD, apryMeHTHPOBaTh ero, OpaTh OTBETCTBEHHOCTH 3a PeLIeHHe;
OLIeHUBaTh NPUOOPETEHHBIN OIbIT;

criocobcTBoBaTh (DOPMUPOBAHUIO U TIPOSIBIEHUIO IIMPOKOW SPYAULMM B  PasHbIX
00/1acTsIX 3HaHWH, TTOCTOSIHHO TTOBBIIIATh CBOW 00pa30BaTe/bHBIN U KY/IbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallMsIM, BHOCUTb KODPEKTHUBBI B [1eATebHOCTb, OLIEHUBAaTh
COOTBETCTBUE pe3y/IbTaToB LieJIsiM;

B/Ia/leTh HaBbIKaMU [103HaBaTeIbHOM pedieKCHU KaK 0CO3HAHHSI COBepIlaeMbIX [JeCTBUI
Y MBIC/IUTE/IbHBIX MPOLIECCOB, UX pe3y/bTaTOB U OCHOBAHWM, MCII0/Ib30BaTh MPUEMBI pedieKCUU
[JJ1s1 OLIeHKY CUTYaliH, BIOOpa BEpPHOTO pelleHus;

YMeTb OLIEHHMBAaTb PUCKU M CBOEBPEMEHHO IPUHHUMATL PEHIEHHWS 10 X CHU)KEHUIO;

TPUHUMATh MOTUBBI U apIYMEeHThI JPYTUX TIPU aHa/ln3e pe3ybTaToB /esaTebHOCTH;

3) npuHATHE Ce0s U APYrUX:

MIPYHUMATh Cebsi, TIOHMMast CBOW HeZIOCTAaTK! U JIOCTOUHCTBA;

MPUHUMAaTh MOTHBBI M apI'yMeHThI [IPYTHX [IPU aHa/lu3e pe3y/bTaToB JesTebHOCTH;
TMIpPY3HaBaTh CBOE MPaBO Y MPaBO PYTHX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MUP C TO3ULIUU APYToro YeoBeKa.



INPEAMETHBIE PE3YJ/IbTATBI

[TpesMeTHBIE pe3y/bTaThl OCBOeHUs rporpaMmbl COO 1o 6uosiorvy Ha 6a30BOM ypOBHE
BKJTIOUAIOT crieruduueckue s yueOHOro rpegmera «BUoJOTHsi» HayuyHble 3HAHUS, YMEHUS U
CIOCOOBI JeUCTBUN 1o OCBOEHHIO, VHTEePIIpeTaIun
Y ipeo0Opa30BaHUI0 3HAHUM, BU/IBI [IeSITETBHOCTH T10 TTOTyYeHUI0 HOBOTO 3HAHUSI U TIPUMEHEHUI0
3HAaHWM B Pa3/MMUHBIX yueOHBIX CUTyalUsX, a TakKKe€ B pPeasibHbIX >KU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C Ouosiorweil. B mporpamMme mpeiMeTHbIe pe3y/bTaThl IPeJCTaBIeHbI M0 To/aM
o0OyueHwusl.

[TpegmveTHble  pe3y/nbTaTbl OCBOeHUsi yueOHoro nipeaimera «buonorusi» € 10
K/1acce [I0/KHbI OTPaXKaTh:

c(hOpMHPOBAHHOCTL 3HAHWUM O MeCcTe W POJId OMONOTMM B CHUCTEMe HayuyHOro 3HaHUs
eCTeCTBeHHBbIX HayK, B (hOpPMHPOBAHUM COBPEMEHHOUW eCTeCTBeHHO-HayYHOW KapTUHBI MUpa U
Hay4YHOTO MHPOBO33DEHUS], O BK/Ia/le POCCUMCKUX U 3apyOeXKHBIX YUEHBIX-OMOIOTOB B Pa3BUTHE
6uonoruu, GyHKIMOHATEHOW 'PAMOTHOCTH UesioBeKa JI/isi pellleHUsl )KU3HeHHBIX 3a/jau;

yMeHMe PacKpbhIBaTh CojiepyKaHue OMOIOTHUeCKUX TEPMUHOB U TTOHSATHUMN: )KU3Hb, KITeTKa,
opraHusM, Metabomu3m (0OMeH Bel[eCTB U TIpeBpallleHHWe SHEPruM), TOMeocTa3s
(camoperysiiLusl), ypoBHeBass  OpraHu3allds JKMBBIX ~ CHCTeM, CaMOBOCIIPOM3BeJeHHe
(perpoayKuusi), Hac/1eJICTBEHHOCTb, U3MEHUHMBOCTh, POCT 1 Pa3BUTHE;

yMeHHWe u3/araTh OHo/IOTHYecKHe TeopuH (K/IeTouHas, XpOMOCOMHasi, MYyTal[{MOHHas,
L[eHTpa/ibHasi JIoTMa MOJIeKy/IsipHON  Owonoruu), 3akonbl (I'. Mengensi, T. Moprana, H.
W. BaBuoBa) u yueHus (0 LieHTpaX MHOT000OpPa3usi U MPOUCXO0KAEHUS Ky/IbTYPHBIX pacTeHuit H.
. BaBunosa), onpeiensiTe paHULIbI UX MPUMEHUMOCTH K >KUBbIM CUCTEMaM;

yYMeHHe B/IaJeTb METO4aMU HAYUYHOT'O TMO3HaHHA B O1Oo/IOruu: Ha6J'II-O,E[eHI/I€ 1 OoIMcaHue
JKMBBIX CUCTeM, IIpoLecCoOB U HB]IeHI/Iﬁ, OpraHuvsalysgs W IIpoBeJeHHe O10/IOrHUeCKOro
JKCIIEpUMEHTA, BBIABM)KE€HHWE THUIIOTE3bl, BbLIABJIE€HHE 3dBUCHMMOCTU MEXAYy HUCCIelyeMbIMU
Be/IMUYMHaMU, 0o0BbsICHEHUE MOJIYyUE€HHBIX Ppe3y/bTdTOB, HMCII0/Ib30BAHHbLIX HAYYHBIX HOHHTHI‘;I,
TGO])HIZ " 3dKOHOB, YMe€HHE [e/1aTb BbIBOAbI HA OCHOBAHUWM MMOJ/IYYEHHBIX D€3YyJ/IbTATOB;

yMeHHe BbIIeISITh CyIlleCTBeHHbIe TPU3HAKW BHUPYCOB, K/I€TOK MPOKApUOT W 3yKapHOT,
OJJHOKJIETOUHBIX ¥ MHOTOK/IETOUHBIX OPraHU3MOB, 0COOEHHOCTH TIPOLIeCCOB: 0OMeHa BeILeCTB U
TipeBpallleHHsT SHePruM B KieTke, (OTOCHMHTe3a, I/IaCTUUeCKOTO M YHEepPreTMueckoro oOMeHa,
XeMOCHHTe3a, MUTO3a, Meli03a, OIJIO/IOTBOPeHUs], pa3MHOXKEeHUs], UHAUBUAYATbHOTO Pa3BUTHS
opraHu3smMa (OHTOreHe3);

yMeHHe MPUMEHATD T10/1y4Ye€HHbI€ 3HaHUA OJId 00BsICHeHUs OMOJIOrMYeCKUX rponeccoB u
HBHEHHﬁ, AJI TIDUHATHSA TIPAKTUYECKUX pELHEHI/If/i B HOBCE,I[H@BHOI\/,I JKHW3HHU C 1eJIb0 obecrieueHus
0e30IMacHOCTH  CBOEro 30pPOBbsAA W 340POBbA OKPY>XdrOIHUX J'II-O,E[GI‘/JI, COGJ’II-O,E[GHI/IH HOpM



IPaMOTHOTO TIOBe/IeHWsI B OKpYJ)Karollled TIPUPOJHOM cpeZie, TIOHMMaHWe He00X0AUMOCTH
WCTIOTb30BaHUsl IOCTH)KeHHWH COBpeMeHHOW OMOMorvy U OMOTeXHOJIOTHM [ijis paljMOHaIbHOTO
NIPYUPO/I0TI0/Ib30BAHKS;

yYMeHHe DpellaTb 3JIeME€HTAPpHbIEe Te€HETUYeCKHWe 3aJda4¥M Hd MOHO- U ,Z[I/IFI/I6PI/I,Z[HOE
CKpeliyBaHUe, CLHEIUVIEHHOe HAC/iel0BaHKWe, COCTABJ/IATL CXEMBIL MOHOFI/I6PI/I,Z[HOFO CKpelrBaHNus
AJIA TIpeCKa3aHrs HaC/ie10BaHWA TIPU3HAKOB Yy OPrdHHU3MOB;

yMeHHe BBITIO/IHSTL 71abopaToOpHbIe U TpaKTHUeCKre paboThbl, COOJOAATh MpaBUIa MPU
pabore ¢ yueOHBIM U 1aboOpaTOpHBIM 000PY/J0BaHUEM;

yMeHHe KPUTUYeCKHd OIleHHWBaTh W MHTEpPNpPeTHpPOBaTb MH(OPMALMIO OMOIOrHUecKoro
COJlepKaHusl, BKJIIOUAIOLIYIO0 TICEeB/IOHAy4YHble 3HAHWS M3 DPa3/IM4YHbIX MCTOYHUKOB (CpeZcTBa
MaccoBOW MH(pOpMaLMY, HayYHO-TIOMYy/IsIpHble MaTepHuasibl), STUYeCKHe acreKTbl COBPEMEHHbIX
WCC/ieIoBaHUN B OMOJIOTHH, MeIULIMHe, OMOTeXHOJIOTUH;

yMeHHe Co03/laBaTb COOCTBEHHble THCbMEHHble W YCTHbIe Co00IeHus, 006061as
Ovonornyeckyro MHGOPMALMI0 U3 HECKONbKUX HCTOYHMKOB, TPAaMOTHO HCIIO/Ib30BaTh
TIOHSITUHHBIN amnmapart 6UoIoTHy.

[MpeameTHble  pe3y/ibTaThl  OCBOeHUs yueOHoro rmpegmera «buonorus» ¢ 11
K/1acce [J0JKHBI OTpakaTh:

chOpMHPOBAHHOCTL 3HAaHUM O MecTe M POJId OMONOTMM B CHUCTEMe HayuHOro 3HaHUs
eCTeCTBeHHbIX HaykK, B ()OpMMPOBAHHWM COBPEMEHHOI eCTeCTBeHHO-HayYHOM KapTWHBI MUpa U
Hay4YHOTO MHDOBO33DeHHs], 0 BK/Ia/le POCCUMCKUX U 3apyOe)KHBIX YUEHBIX-OMOIOTOB B Pa3BUTHE
Ouosnoruu, GyHKUMOHATEHON rPaMOTHOCTH UesIOBeKa /ISl pellieHus )KU3HeHHBIX 3a/iay;

yMeHHe pacKpbIBaThb COZep)kKaHhe OWOOTHYecKUX TEepMHHOB U TIOHSATUN: BH[,
TOMYJ/ISIUKS,,  TeHO(OH[,  3BOJIOLMSA,  JBWKyL[Me  CWibl  ((akKTOpbl)  3BOJIOLIUH,
TIPUCIIOCOO/IEHHOCTh OPraHW3MOB, BH000pa30BaHUe, 3KOJOTMYecKre (aKTOPhI, 3KOCHUCTEMA,
NPOJYLIeHTbI, KOHCYMEHTBI, peAyLeHTbl, LeNu TUTaHWs, HKOJOTUYecKas IUpaMH[a,
buoreotieHo3, buochepa;

yMeHHe Wu3jaratb OuosiorMueckue Teopuu (9BoMOLMOHHAsE Teopuss Y. [lapBuHa,
CUHTETHYeCKasi TeOpusi 3BOJIIOL[MHU), 3aKOHbl M 3aKOHOMEpPHOCTH (3apo/bllieBoro cxojcrea K.
M. Bspa, uepesioBaHus T7IaBHBIX HarpaBiaeHW U myTel sBostouyy A. H. CeBeplioBa, yueHUs 0O
o6uocdepe B. V. BepHa/icKOro), OTpe/ie/iATh TPAHULbI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMeHHe B/IaJeTb METO/JaMU HAayUYHOT'O INMO3HaHHA B O1O/IOTHH: HEI6JIIO,E[€HI/IE n OIlMCaHHe
JKMBBIX CHUCTeM, TIIpOLieCCOB U HBHEHHﬁ, OpraHuvsalysd W IIpoBedeHHe OMOJIOrUYECKOTO
SKCIIepUMEHTA, BbBIABIDKEeHHE THUIIOTe3bl, BbIAB/JI€HHE 3dBUCHMMOCTHU MeEeXAy HUCCIeayeMbIMU
Be/IMUYMHAMU, o0BsICHEeHME MOJIyUE€HHBIX Ppe3y/bTdTOB, HCII0/Ib30BAHHbBIX HAYYHBIX HOHHTHﬁ,
TEOpI/If/i " 3dKOHOB, YMeHHe [ie/1aTbh BbIBOAbl HA OCHOBAHUM IMOJ/TYYE€HHBIX De3YyJ/IbTATOB,

yMeHHe BBIJIe/IATh CYI[eCTBeHHbIe TIPU3HAKW CTPOEHHsS OWO0JIOTHUeCKUX OObeKTOB:
BU/IOB, TIOMYJISIL{UM, TPOJYLIEHTOB, KOHCYMEHTOB, PeAyLeHTOB, OMOreoLleHO30B U 3KOCHCTEM,
0COOEHHOCTH  TIPOL[ECCOB:  HAC/EJCTBEHHOM  W3MEHUMBOCTH, €CTeCTBEHHOro  OTOopa,
BU/1000pa30BaHusl, TIPUCIIOCOOIEHHOCTH OPTraHW3MOB, [JEMCTBUS KOJOTMUYeCKUX (DaKTOPOB Ha



OpraHU3MbI, TIepeHoCca BeL[eCTB U MOTOKA SHEPriy B 9KOCHUCTeMaX, aHTPOMOreHHbIX N3MeHeHHUH
B 9KOCHCTEMaX CBOel MeCTHOCTH, KPYroBOpOTa BeIIeCTB U OMOTeOXMMHUYECKUX LUK/IOB B
6uocdepe;

yMeHHe TIPUMEHSITh 10/yueHHbIe 3HaHUs [7isi 00bsiICHeHUsT OMO/IOrMUeCcKuX TpOLIeCcCOB U
sIBJIEHUH, [I/151 IPUHATHS TIPAKTUUECKUX PellieHU B TTOBCeJHEBHOU JKU3HH C 11eJIbi0 00ecrieueHust
0e30MacHOCTA CBOETrO 37I0POBbSI WM 3/]0OPOBbSI OKDY’KAlOIIMX JIFOJel, COOJoZieHrusT HOPM
IPaMOTHOTO TIOBEJIeHWsT B OKpY>Kalolllel TPUPOJHON cpefie, TIOHMMaHWe HeoO0XOAUMOCTH
HCTI0/Tb30BaHUs JIOCTY>KEHUM COBpPeMeHHOM ouonoruu ISt palMoHa/IbLHOTO
TIPUPO/IOTIO/IHE30BaHUS;

yMeHHe pellaTh 3/ieMeHTapHble OMOIOTHUecKHe 3aJaud, COCTaB/ISITh CXeMbI IepeHoca
BellleCTB U SHEePTUU B 3KOCUCTeMax (Liery MUTaHus);



yMeHHe BBITIOJHSATD JJabopaTopHbIe U MpakTUueckue paboTsl, cob/r01aTh MpaBusia nMpu paboTe ¢ yueOHBIM U TabopaTOPHBIM 060pyI0BaHUEM;

yMeHUe KPUTHUEeCKH OLleHUBaTh U MHTEePIIPeTUPOBaTh UH(GOPMAI|I0 OHMOIOrHYeCcKoro CoAiepKaHusi, BK/IIOUAIOIIYI0 TICeBOHayUHble 3HAHUS U3
Pa3/IMUYHBIX HMCTOYHWKOB (CpeACTBa MacCOBOW WH(OPMALMH, HayuHO-TIOIMY/IPHbIe MaTepHasibl), pacCMaTpUBaTh TJ00a/TbHBIE 3KOJIOTHUYECKHe
1po6JieMbl COBpeMeHHOCTH, (POPMUPOBATh 10 OTHOIIIEHHIO K HUM COOCTBEHHYIO TO3ULIUIO;

yMeHHe CO03/laBaTh COOCTBEHHbIE MHUChMEHHBbIE U YCTHBbIE COOOIIeHusi, 006001asi 6MOMOrMUeCcKy0 UHPOPMAIIUI0 W3 HECKOJbKUX WUCTOUYHUKOB,
IPaMOTHO MCIT0/Ib30BaTh MOHITUNHHBIN arrapar O1oJIoTHH.

TEMATHUYECKOE IVNIAHUPOBAHUE

10 KJ/TACC
No HanmeHoBaHMe pa3fenioB N Tem Konn4yecTtBo 4acos DNeKTPOHHbIe (LndpoBbie)
n/n nporpaMmbi Bcer KoHTposbHble [MpakTudeckue obpa3soBaTesibHble pecypchl
0 paboThl paboThl
1 buonormna Kak Hayka 2 0.5 Bunbnmnoteka LLIOK
https://m.edsoo0.ru/7f41c292
2 XXunBble CUCTEMbI U X OpraHmn3auuns 1 Bubnnorteka LLOK
https://m.edsoo0.ru/7f41c292
3 XNMMNYECKUN COCTaB U CTPoeHne 8 0.5 1 bubnnoteka LLOK
KJ1IeTKWN https://m.edsoo0.ru/7f41c292
4 Xun3HeneatesibHOCTb KJIE€TKU 6 0.5 Bubnunorteka LLOK
https://m.edsoo.ru/7f41c292
5 PasMHOXeHne n nHignemnayasabHoe 5 0.5 1 bubnunoteka LLOK
pa3BuUTME OPraHN3ImMoB https://m.edsoo0.ru/7f41c292
6 HacnenCcTtBeHHOCTb M U3SMEHYUNBOCTb 8 0.5 1.5 Bbubnnorteka LLOK
OpraHM3MoB https://m.edsoo.ru/7f41c292
7 Cenekuunsa opraHm3amos. OCHOBbI 3 Bubnnorteka LOK
BrnoTexHonormm https://m.edsoo.ru/7f41c292
8 Pe3epBHOe Bpems 1 bubnunoteka LLOK

https://m.edsoo.ru/7f41c292
OBLLEE KOJTMYECTBO YACOB NoO 34 2 4



Ne HavmMmeHOBaHWe pa3fenoB N TeM
n/n nporpamMmsl

MPOIrPAMME

11 KJ/IACC
Ne HanmMeHOBaHMe pa3nenos U Tem
n/n nporpamMmel

1 3BOJIIOLMOHHAaa buonorusa
2 BO3HMKHOBEHME N Pa3BUTUE XXU3HN

Ha 3emse
3 OpraHu3Mbl N OKpy>XalLasa cpena

4 CoobLluecTBa 1 aKoI0Orn4yeckme
CUCTEeMbl

5 Pe3epBHOEe BpemMs

6

7

OBLLEE KOJIMHECTBO HYACOB 110
NMPOIrPAMME

IIOYPOUYHOE IVNIAHUPOBAHUE

10 K/TACC

No TemMa ypoka
n/n

1 bwvonorusa B cmcteme Hayk

2 MeToabl MO3HAHUSA XKNBOW NPUPOAbLI.

Konn4yecTtBO 4acos

DNEeKTPOHHbIE (LndpoBbIe)

Bcer KoHTposbHble [lpakTudeckune obpasoBaTesibHble pecypchl

Bcer

0
9

9

o O

34

paboThl paboThl

KonnyecTtBo 4acos DNEeKTPOHHbIE (LK poBbIE)
KOHTpOJIbHbIE MpakTnyeckune obpa3oBaTesibHble pecypChl
paboThl paboThbl
0.5 1 Bubnmnoteka LLIOK
https://m.edsoo.ru/7f41cc74
0.5 0.5 Bubnmnoteka LLIOK
https://m.edsoo.ru/7f41cc74
0.5 1 Bubnmnoteka LLOK
https://m.edsoo.ru/7f41cc74
0.5 Bbubnmnoteka LLOK

https://m.edsoo.ru/7f41cc74

Bnbnnoteka LLOK
https://m.edsoo.ru/7f41cc74

DNEeKTPOHHbIE LnpoBbIe

Bcer KoHTpoOJIbHbI lNMpakTuiyeck U3y4eHu obpa3oBaTesibHble pecypchbl

2 2.5
Kosin4yecTBO 4acos HaTa
o] e paboTbl  uMe paboThl A
1
1 0.5

Bunbnmnoteka LIOK
https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Bunbnmnoteka LIOK



No
n/n

10
11

12

13

TemMa ypoka

MpakTnyeckas pabota Ne 1 «cnonb3oBaHue
pa3/In4yHbIX METOLOB NpPU N3y4eHNmn
brnonornyecknx o6 bLEKTOB»

buonormnyeckne cnctemsol, npouecchl N nUx
n3y4deHune

XNMnyeckunin coctas KneTku. Boga un
MUHepaJibHble COMN

Benkn. Coctas n ctpoeHue 6enkos

®epmeHTbl — Buonornyeckme KataamsaTopsbl.
NabopaTopHasa paboTta Ne 1 «N3yyeHune
KaTannTU4eCKoN aKTUBHOCTUN (pepMeHTOB (Ha
npuMmepe amMmunasbl AN KaTanasbl)»

Yrnesogbl. Jiunnabl
HyknenHoBble KNCNOTbl. ATO

NcTopusa n meToabl N3y4eHUs KNeTKN.
KneTo4yHaga Teopusa

KneTka Kak LesnloCTHas XunBas cucrtemMa
CTpoeHMne 3yKapnoTUYECKON KNETKMN.
NabopaTopHasa paboTta Ne 2 «N3yyeHne
CTPOEHUS KJIETOK PaCcTEHUN, XXUBOTHbIX,
rpuboB n 6akTepun Nnog MUMKPOCKOMOM Ha
rOTOBbIX MUKpoOMpenapaTax N nx onncaHme»
ObmeH BewecTB Uan metabonmim

doTOCUHTE3. XeMoCcuHTe3

(0]

KonnyecTtBo YacoB
Bcer KoHTpoOsbHbI lNMpakTnyeck MU3y4eHU obpa3oBaTesibHble pecypchl

e paboThl

ne paboThbl

0.5

0.5

HaTa

A

DNEeKTPOHHbIe UndpoBbIe

https://m.eds00.ru/863e6122

Bubnnorteka LOK
https://m.edsoo0.ru/863e6564
bubnnorteka LLOK
https://m.edsoo.ru/863e674e
Bubnnorteka LOK
https://m.edsoo.ru/863e6b72
Bunbnmnoteka LIOK
https://m.edsoo.ru/863e6b72

Bubnmnoteka LLOK
https://m.eds00.ru/863e6870
Bubnmnoteka LLOK
https://m.edso0.ru/863e6d5c¢
Bubnnorteka LLOK
https://m.edso0.ru/863e6e88

Bunbnmnoteka LIOK
https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢

Bunbnmnoteka LIOK
https://m.edso0.ru/863e766¢
Bunbnmnoteka LIOK



No

n/n

14

15

16
17
18

19

20

21

22

23

24

TemMa ypoka

dHepreTnyeckun obmenH

XN3HEHHbIN UMK KNEeTKWU. [leneHne KneTku.
MwnTo3. JlabopaTopHas pabota Ne 3
«HabntopeHne Mmntosa B KJIETKaxX KOHYMKA
KOpeLlKa JlyKa Ha roTOBbIX MUKporpenapaTax»
BuocnHTe3 HBenka. Peakumsa MaTpU4HOro
CUHTEe3a

TpaHcnauna — buocuHTes benka

HekneTo4Hble POPMbl XKN3HU — BUPYChI

®opMbl pa3MHOXEHUS OPraHNU3MOB

Menos

Obpa3oBaHne 1 pa3BUTUE MOJIOBbLIX KNETOK.
OnnopoTtBopeHue. JlabopatopHas pabota Ne 4
«M3y4eHne CTpoeHns noaoBbIX KJETOK Ha
rOTOBbIX MUKpOMpenapaTax»

NHponBnayanbHoe pa3BmMTne OpraHM3MoB

feHeTnKa — HayKa O Hac/ieACTBEHHOCTU U
N3MEHYMNBOCTWU

3aKOHOMEepPHOCTU Hac1eL0BaHNA NPU3HAKOB.
MoHormnbpugHoe ckpewimBaHue

Konn4yecTBo 4YacoB

HaTa

DNEeKTPOHHbIe UndpoBbIe

Bcer KoHTpoOsbHbI lNMpakTnyeck MU3y4eHU obpa3oBaTesibHble pecypchl

(0]

1

1

e paboThl

ne paboThbl

0.5

0.5

A

https://m.edso0.ru/863e7c98
Bubnnorteka LLOK
https://m.edsoo.ru/863e7aae
Bubnmnoteka LLOK
https://m.edsoo0.ru/863e7dc4

Bubnnorteka LOK
https://m.edsoo.ru/863e796e
Bunbnmnoteka LIOK
https://m.edsoo.ru/863e796e
Bunbnmnoteka LIOK
https://m.edso00.ru/863e7540
bubnnorteka LOK
https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831e
Bubnnorteka LOK
https://m.edsoo.ru/863e7f4a
Bunbnmnoteka LLIOK
https://m.edsoo.ru/863e81b6

Bubnmnorteka LLOK
https://m.eds00.ru/863e8436
Bubnmnoteka LLOK
https://m.eds00.ru/863e86f2
Bubnmnorteka LLOK
https://m.eds00.ru/863e8878



No
n/n

25

26

27

28

29

30

31

32
33

34

TemMa ypoka

OnrnbpuaHoe ckpelmBaHue. 3aKoH
He3aBUCUMOro HacnenoBaHUA NPU3HAKOB
CuenneHHOe HacsiefoBaHME NPU3HAKOB.
NabopaTopHasa paboTta Ne 5 «N3yyeHune
pe3ynbTaTOB MOHOrMOPMAHOIro 1
ANrnbpuaHoOro cKkpewmsaHnsa y apo3odubl Ha
rOTOBbIX MUKpOMpenapaTax»

eHeTnka nona. HacnepoBaHMe NPU3HAKOB,
CUenJieHHbIX C MoJIOM

N3mMeH4YMBOCTbL. HeHacnencTeeHHas
N3MEeH4YMBOCTb. JTabopaTopHasa paboTa Ne 6.
N3y4yeHne moanpnkauMoHHOW N3MEHYUBOCTH,
MoCTpoOeHMe BapuaLoHHOro psaga u
BapuaLNOHHOW KPUBON»

HacnepncreBeHHas N3MEH4YMBOCTb.
NlabopaTopHasa paboTta Ne 7. «AHann3 myTayumn
Yy AP030(hnJibl HA TOTOBLIX MUKpOMpenapaTax»
eHeTnKa 4YenoBeka

Pe3epBHbLIN ypok. ObobLieHne no Teme
«HacneacTBeHHOCTb U U3MEHYMBOCTb
OpraHmM3mMoB»

Cenekuunsa Kak Hayka n npouecc

MeToabl N OOCTUXEHNA cenekunn paCTeHI/II7I 7
XNBOTHbIX

BuoTtexHonorna Kak otTpacib Npon3BoACTBa

OBLUEE KOJIMYECTBO YACOB 110 MNMPOIrPAMME

Konn4yecTBo 4YacoB

HaTa

DNEeKTPOHHbIe UndpoBbIe

Bcer KoHTpoOsbHbI lNMpakTnyeck MU3y4eHU obpa3oBaTesibHble pecypchl

0
1

1

34

e paboThl

ne paboThbl

0.5

0.5

0.5

A

Bunbnmnoteka LLIOK
https://m.edsoo.ru/863e89a4
Bunbnmnoteka LIOK
https://m.edso0.ru/863e8c60

Bunbnmnoteka LIOK
https://m.edso0.ru/863e8c60
Bunbnmnoteka LLIOK
https://m.edsoo.ru/863e8efe

Bunbnmnoteka LIOK
https://m.edsoo.ru/863e8efe

Bunbnmnoteka LIOK
https://m.edso00.ru/863e8d78

Bubnnorteka LOK
https://m.edsoo.ru/863e9214
Bunbnmnoteka LLIOK
https://m.edsoo.ru/863e9214
Bunbnmnoteka LIOK
https://m.edso00.ru/863e9336



11 KJ/TACC
No Tema ypoka
n/n

1 2Boawoumsa n MeToabl €€ N3y4yeHus

2 WcTtopusa pa3suTtunsa npencrasneHni ob asonoymnm

3  Mwukpo3soaouuns

4 Monynsaumsa Kak 3/ieMeHTapHasa egnHuMLa Buaa mn
agoatounn. JlabopatopHasa pabota Ne 1
«CpaBHeHMe BUOO0B N0 MOP0SIOrn4ecKkomy
KpUTEepuio»

5 [OBwxylime cunbl (3n1eMeHTapHblie haKTopbl)
3BOIIOLNM

6 EcTtecTBeHHbIN 0T6Op 1 ero opmbl

7 Pe3ynbTaTbl 3BOAKOLUN: MPUCNOCO6IEHHOCTb
opraHmn3moB u BngoobpasoBaHue. JlabopaTopHas
paboTa Ne 2 «OnucaHme npmucnocobneHHOCTHN
OpraHm3ma u eé oTHOCUTEesIbHOIro XapakTepa»

8 HanpaBneHusi 1 NyTN MakpPo3BOAOLINN

9 HeobpaTumocCcTb 3BOMOLNN
10 NcTopunsa XXM3HM Ha 3emsie N MeTobl €€ U3y4YeHuns

(0]

1

=

e paboThl

KonnyecTBo 4Yacos

Bcer KoHTposibHbI TlpakTu4eck W3Yy4eHW
ne paboTbl

0.5

0.5

DNEeKTPOHHbIE LN pOoBLIE
obpa3oBaTebHbIe

pecypchbl
Bubnmnoteka LLOK
https://m.edsoo.ru/863ea2
Oe
Bunbnnorteka LLOK
https://m.edsoo.ru/863e95
70
Bunbnmnoteka LLIOK
https://m.edsoo0.ru/863e9c
le
bubnnorteka LLOK
https://m.edsoo0.ru/863e99
cb6

Bunbnnorteka LLOK
https://m.edsoo.ru/863e9d
a4

Bunbnnorteka LLOK
https://m.edsoo.ru/863e9e
do

bubnnoteka LLOK
https://m.edsoo.ru/863e9fd
e

Bunbnmnoteka LLIOK
https://m.edsoo.ru/863e9c
le



No Tema ypoka
n/n

11 T'vnoTe3bl NPOUCXOXKOEHUSA XU3HN Ha 3eMnie

12 Pa3BuTne XXM3HW Ha 3eMe Mo apam 1 nepmnogam

13 OcHOBHble 3Tarbl 3BONOLNN PACTUTENIBHOIO U
XXNBOTHOro Mupa. Npaktnyeckasa paborta Ne 1
«3y4yeHne nckonaembix OCTAaTKOB pacTeHuin n
XKUBOTHbIX B KOJIJIEKLUAX>»

14 CoBpemMeHHas cuctemMa opraHm4eckoro Mupa

15 3Bonoumsa Yyenoseka (aHTponoreHes)

16 Oewvxywme cunbl ((hakTopbl) aHTpoOroreHesa

17 OCHOBHbIE CTaanm 3BOJOLNN YesioBeKa

18 YenoBe4eckune pacbl N NpUpoaHbie aganTaunn
yesloBeKa

19 Pe3epBHbLIN ypok. Ob6obLieHne no Teme
«BO3HMKHOBEHME N Pa3BUTUE KN3HM Ha 3eMne»

20 2kKonorusa Kak Hayka
21 Cpegabl 06bUTaHMA N 3KoNOrn4yeckme akTopsbl

Bcer KOHTpObHbI [pakTuyeck M3Yy4eHW

0
1

Konn4yecTtBO 4acosB

e paboThl

ne paboThbl

0.5

HaTa

A

DNEeKTPOHHbIE LnppoBbIe
obpa3oBaTesibHbIe
pecypchl

Bunbnmnoteka LLOK
https://m.edsoo.ru/863ea5
a6

bubnnoteka LLOK
https://m.edsoo.ru/863eab
be

Bubnmnoteka LLOK
https://m.edsoo.ru/863ea8
bc

Bunbnnorteka LLOK
https://m.edsoo.ru/863ea4
8e

bubnnoteka LLOK
https://m.edsoo.ru/863eac
2C

Bubnnoteka LLOK
https://m.edsoo.ru/863ead
44

bubnnoteka LLOK
https://m.edsoo.ru/863eae
a2

bubnnorteka LLOK
https://m.edsoo.ru/863eafe
C



No Tema ypoka Konn4ecTtBo 4acos daTa  2NeKTpoHHble LngpoBbIe
n/n Bcer KoHTposbHbI MpakTuyeck M3y4YeHu obpasoBaTesibHble

0 e paboTel  ume paboThbl A pecypchbl
22 AbuoTunyeckue cdakTopsbl. JlabopaTopHasa paboTa 1 0.5 Bbubnnorteka LLOK

23

24

25

26

27

28
29
30

31

32

Ne 3. «Mopdonornyeckme ocobeHHOCTN pacTeHNN
N3 pa3HbIX MecT obutaHuna». JlabopaTopHas
paboTa Ne 4. «<BnnsaHmne ceeta Ha pocT U pa3BuTue
YepeHKOoB KoJlieyca»

Bnotmnyeckme akTopsbl

JKOJI0rn4yeckme xapakTepucTuKM Nnonynaumu.
MpakTudeckasa pabota Ne 2 «[MoACHET NAOTHOCTH
NoNynsaunni pasHbiX BULOB pacTEHNN»

CoobuwecTtBa opraHnamos — buoueHo3

SKoJ1Iorn4yeckKme cncTtemMbl (3KOCUCTEMBI)

OCHOBHbIe NMOKa3aTesIm 3KOCUCTEMBI.
IKonorn4yeckmne nmpamuabl. CBOMCTBA 3KOCUCTEM.
Cykueccus

MpupoaHble 3KOCUCTEMBI

AHTPOMOreHHbIe 3KOCUCTEMbI

Bbuocepa — rnobanbHasa skocucTtema 3emMnn

3aKOHOMEpPHOCTU CyLecTBOBaHUA Brocdepsl

YenoseyecTBO B Buochepe 3emnn

0.5

https://m.edsoo.ru/863ebl
Oe

Bunbnmnoteka LLIOK
https://m.edsoo.ru/863eb3
48

Bubnnorteka LLOK
https://m.edsoo.ru/863eb4
ba

Bunbnmnoteka LLIOK
https://m.edsoo.ru/863eb4
6a

Bunbnmnoteka LLIOK
https://m.edsoo.ru/863eb5f
a

bubnmnoteka LLOK
https://m.edsoo.ru/863ebb
5e

Bubnnoteka LLOK
https://m.edsoo.ru/863ebd
16



No Tema ypoka Konn4ecTtBo 4acos daTa  2NeKTpoHHble LngpoBbIe

n/n Bcer KoHTposibHLI [pakTnyeck U3y4eHwu obpaszoBaTesibHble
0 e paboTel  ume paboThbl A pecypchbl
33 CocyuwiecTBoBaHMe NpuUpoabl U YesioBeyecTBa 1 Bunbnmnoteka LLOK
https://m.edsoo.ru/863eba
le

34 Pe3epBHbIN ypoK. Ob6obuieHne TeMbl «Coobuwectsa 1
N 9KOJSIOrNYEeCKMe CUCTEMBbI»

OBLLEE KOJIMYECTBO YACOB T10 MNMPOIrPAMME 34 0 2.5
YUYEBHO-METOJNMYECKOE OBECIIEYHEHUWE OBPA30OBATEJ/IBHOI'O ITPOLJECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

METOINYECKUWUE MATEPUAJIbI VI YUUTEJIA

IN®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETU UHTEPHET

PIrBHY «MHCTUTYT cTpaTternm passutmus o6pasoBaHns»
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