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IIOACHUTEJIBHASA 3AIIMCKA

IIpu pa3paboTKe TpOrpaMMbl IO OWMOJIOTHM TEOPETUYECKYIO OCHOBY [IJIsI
oTipejie/IeHUsT TIOAXO0Z0B K (HDOPMUDOBaHHIO COjiep)KaHUs yueOHOro mpeamMeTa
«buosorusi»  coctaBWIM: KOHUenTyajJbHble mnosioxkeHuss PIroc COO o
B3aMMOOOYC/IOBJIEHHOCTH  IieJiel, CO/lep)KaHusl, pe3y/JbTaToB OO0yueHUs U
TpeOOBaHMI K YPOBHIO MO/ITOTOBKH BBIITY CKHUKOB, TI0JIOXKEHHST 00 00LIUX Le/IaX U
TIPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOe COCTOSIHHe CHUCTeMbl CpPeZHero
obmiero obpa3zoBanusi B Poccuiickoit ®Pepepaiyv, a Takke TI0JIOKEHUS O
crietyrKe O1oOrUY, €€ 3HAUeHUU B TT03HAHUU >KUBOU MIPUPOABLI U 00ecrieueHuu
CYILIIeCTBOBaHUsI uesioBeueckoro obiectBa. CoryiacHO Ha3BaHHBIM TIOJIOXKEHUsIM,
oripe/ie/ieHbl OCHOBHbIE (DYHKLIMY MIPOTrPaMMBI 110 OMOIOTUU U e€ CTPYKTYpa.

[Tporpamma 10 OuoMOTHMH [AAET MpeACcTaBAeHHe O Iendx, o0 oOrmei
CcTpaTeruv O00yYeHHsi, BOCIUTAaHWS M Ppa3BUTHS OOYyUarOIIUXCS Cpe/ICTBAMU
yueObHOrO TmipeaMeTa «bBbuosOrHs», OmpefenseT 00si3aTe/lbHOE —TIpPeJMeTHOe
cofiepKaHue, ero CTPYKTYpy, paclipefie/ieHHe TI0 pa3jenaM W TeMaM,
PEKOMEH/IyeMYIO TT0C/IeI0BaTe/IbHOCTh M3yUeHUs] yueOHOTO MaTepHasa C yU4ETOM
MEXXITPeIMETHbIX W BHYTPUIIPEJAMETHBIX CBsi3el, JIOTUKK 00pa30BaTebHOTO
TripoLjecca, Bo3pacTHbIX 0coOeHHOCTel 00yyJaroIrxCsl.

B nporpammMe 10 OHOJIOTMM TakKXe YUWUTHIBAIOTCS TpeOoBaHUS K
TIJIAHUPYEMbIM JIMYHOCTHBIM, MeTallpe[IMETHbIM W TIPeIMETHBIM pe3y/bTaTaM
oOyueHuss B (OpDMHUPOBAHMM OCHOBHBIX BHUOB YyueOHO-TI0O3HABaTeTbHOMN
JesTeTbHOCTU/y4eOHbIX [IeHCTBUM 0Oydarouxcsi 0 OCBOEHHWIO COJep KaHus
6roiornuecKoro o6pa3oBaHusl.

B niporpamme 1o 6uosioruu (10-11 kmaccel, 6a30BbIi YPOBEHb) pear30BaH
TIPUHIUI TIPEeMCTBEHHOCTH B M3y4yeHUH OWojorvd, Osaroziapsi uemy B Hel
NIPOCMATPUBAETCSl  HAMpaBJI€HHOCTh Ha pa3BUTHe 3HAHWH, CBSI3aHHBIX C
dbopMHpOBaHMEM  eCTEeCTBEHHO-HAyUyHOTO  MHMPOBO33DEHHS,  I[€HHOCTHBIX
OpHEeHTaIi JIMYHOCTH, SKOJIOTMUYECKOT0 MBIILJIEHNs], IPe/ICTABI€HUI O 3/[0POBOM
obpa3e XW3HM U Oepe>KHbIM OTHOIIIEHHWEM K OKpY’Karolled TpUPOAHOM cpefe.
[TosTOMy Hapsiiy ¢ uM3ydyeHueM OOIIeOMOIOrMUeCKUX TeOpHH, a TakKe 3HAaHWU O
CTPOEHUU YKUBBIX CUCTEM Pa3HOrO PaHTa M CYI[HOCTH OCHOBHBIX TIPOTEKAIOIUX B
HUX TPOLIECCOB B TMPOTpaMMe Mo OMOIOTUM yZe/eHO BHUMaHWe HCII0J/Ib30BaHUIO
TI0/TyUYeHHBIX 3HAHWM B TTOBCEAHEBHOM >KM3HU /ISl pellleHrsT PUKIaZHbIX 3a/ad4, B
TOM 4KC/ie: MPOoPUIAaKTUKU HACAe[CTBEeHHbIX 3a0osieBaHUI uesioBeKa, MeJUKO-
reHeTHUUeCcKoro KOHCY/IbTUPOBaHMUS, 0b60CHOBaHUs 9KOJIOTUUeCKU
1jesieco0Opa3HOTO TIOBeZIeHHsI B OKDY)Kalolllell TIpUPOJHON cpefle, aHa/iM3a
B/IMSIHUSL XO3SICTBEHHOM JlesITe/IbHOCTH 4Ye/loBeKa Ha COCTOSIHHME TMPUPOJAHBIX U
HCKYCCTBEHHBIX KOCUCTEM. Y CH/IeHHe BHUMAHUS K MMPUK/IaJHON HarpaBIeHHOCTH
yueOHOTO npeameTa «buosorus» MpoAMKTOBAHO HEOOXOAMMOCTBIO OOecrieueHus
YCJIOBUM [I7Isl PellieHnst OJJHOW U3 aKTyasIbHBIX 3a7lau LIKOJILHOTO OMOJIOTHYeCKOTO
oOpa3oBaHusi, KOTOpas TpeArosaraeT (GopMHpOBaHHE Y  OOyYaroIuXCst



CIIOCOOHOCTH  aflaNTHPOBAaThCS K W3MEHEHUSIM [TUHAMUUHO DPa3BUBAOIIETOCS
COBPEMEHHOT'0 MHpa.

Buosiorusi Ha ypoBHe cpefHero o0iiero oOpa3oBaHUs 3aHUMaeT Ba)KHOE
Mecto. OHa obecrieunBaeT (opmupoBaHUe Yy 00yuaroIUXcsl TpeiCTaBlIeHUN O
Hay4yHOM KapTWHe MMpa, paciiupsieT U 00001jaeT 3HaHUS O >XUBOU IPUpO/ie, eé
OT/IMUUTETbHBIX TPU3HAKaX — yPOBHEBOM OpraHu3al[id U 3BOJIIOLMU, CO3[aéT
yC/AOBUSL  [si:  TIO3HAHUS  3aKOHOB  JKMBOM  TPUPOJbl,  (OPMHUPOBAHUS
GyHKI[MOHABHONW TPaMOTHOCTH, HABBIKOB 3/I0pOBOTO U 0Oe3ormacHOro obpasa
YKU3HH, SKOJIOTMUeCKOTO MBIIIIeHUS], [[eHHOCTHOTO OTHOIIIEHUS K KUBOW MPHUPO/e
Y UeJIOBEKYy.

Bosibliioe 3HaueHre GUOOTUS UMeeT TakKe ZIJisl pellieHus] BOCTIUTAaTeTbHbIX U
pa3BUBaIOLIMX  3afau  cpeAHero obOmjero  o0Opa3oBaHMs, COLMAIU3al[UU
oOyuatoluxcs. M3yueHue 6uonoruu obecrieurBaeT ycaoBUs [/s1 GOPMUPOBaHUS
WHTE/UIeKTya/IbHBIX, KOMMYHUKAI[MOHHBIX W  WH(MOPMAIIMOHHBIX  HABBIKOB,
3CTETUUECKOW KYJIbTYPhl, CIIOCOOCTBYeT WHTerpaluu OMOJOrMuYecKuX 3HaHWU C
TIpe/ICTaB/IeHUsIMA U3 IPYTUX yueOHbIX MpeJMeTOB, B UaCTHOCTU, PU3UKHU, XUMUU
u reorpaduu. Ha3BaHHbIe TONOXKEHUsI O TMpeAHa3HAaueHWU ydyeOHOro TmpeamMeTa
«buonorusi» coctaBwIM OCHOBY [ijisi OIpefie/ieHHsi TOAXO0J0B K OTOOpy W
CTPYKTYDHUPOBaHUIO €ro Coj/iep)KaHusl, TIpeJCTaB/eHHOTO B IIporpamme II0
brosioruu.

Otb6op copmepykaHust yueOHOro mpeaMera «buosorusi» Ha 0a30BOM ypOBHe
OCYIIIeCTB/EH C TIO3ULIMKA KYJIbTypOCOOOpa3sHOT0 TIOAXOZia, B COOTBETCTBUM C
KOTOpBbIM OOyuaroluecsi JO/DKHbl OCBOWTHb 3HaHHS U yMeHUs, 3HauuMble [Jis
dbopmurpoBaHus 00ilell KyabTyphl, OMNpeJesollle aJeKBaTHOe TIoBejleHue
yesioBeKa B OKpYy»Karolljeli TIpUpOHOM cpefie, BocTpeboBaHHbIE B TIOBCEAHEBHOM
JKU3HU M TIPAaKTHUUeCcKoM aesiTesibHOCTH. Ocoboe MeCcTo B 3TOM cucTeMe 3HaHUM
3aHUMAIOT 3/IeMEHThI CO/IeP>KaHusl, KOTOpPbIe CTy»KaT OCHOBOM A/isi (hOpPMUDPOBaHHUS
Tpe/iCTaB/ieHuid O COBPEMEHHOW ecTeCTBeHHO-HAayYHOM KapTMHe MuHpa U
[[EHHOCTHbIX ~ OpDHEHTal[UsiX  JIMYHOCTH,  CMOCOOCTBYHOIUX  T'yMaHMW3aluu
6roIornuecKoro o6pa3oBaHusl.

CTpyKTypUpOBaHUe Cojiep)KaHusi yueOHOro MaTepuasa B TIpOrpaMme IIO
OUoIOTUM  OCYII[eCTBIEHO C YUYéTOM TIPUOPUTETHOTO 3HAueHWs 3HaHuW 00
OT/TMUUTETbHBIX 0COOEHHOCTSIX YKUBOU TIPUPO/IbI, O €€ YPOBHEBOM OpraHM3alid U
9BOJIIOL[MU. B COOTBETCTBUM C 3TUM B CTPYKType yuebHOTO TipeiMeTa «buosorus»
BbIZle/ieHbl C/IeAyIollre coJepsKaTe/ibHble TUHUM: «brosiorys Kak Hayka. MeTobl
HayuyHOro TI03HaHUs», «KieTka Kak Ouosiornueckasi cucreMa», «OpraHu3m Kak
Ouosiornueckasi cucreMa», «CucreMa WU MHOroobpasre OpraHM4ecKOro MHpa»,
«DBOJTIOLIUS XKUBOM MPUPO/IBI», « IKOCUCTEMBI U TIPUCYIIFE UM 3aKOHOMEPHOCTH».

Ilenp u3yueHus: yuebHoro mpeamera «buosorus» Ha 0a30BOM YpOBHE —
oBjlajieHe  OOyYalOLUMHUCS  3HAHUSMHU O  CTPYKTYPHO-(MYHKLMOHAIHHON
OpraHu3allui J>KUBBIX CHUCTEM pa3HOrO0 paHra W MpuoOpeTeHWe yMeHHUN
WCTIOMb30BaTh 3T 3HAHWS [/I1 TPAMOTHBIX JeWCTBUI B OTHOIIEHHWU OOBEKTOB
YKUBOM TIPUPO/BI U PeLleHUs] Pa3/InYHbIX KU3HEHHBIX TPo0ieM.



HocTwkeHue 1ie/d M3ydeHUs: yueOHOTo rpegmeta «buosiorusi» Ha 6a30BOM
ypPOBHe 00ecrieunBaeTCs pellieHreM C/IeAyIOIINX 3a/1ayu:

OCBOeHUEe OO0YyYaroIIMMUCS CHUCTeMbl 3HaHUNA O OMONOTMYeCKHX TeOpUsiX,
yUeHUsIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUTIOTe3aX, MpaBU/Iax, CAyXKall[iuX OCHOBOU
[ hOpMUPOBaHUsI TIpPeZCTaB/IeHn O eCTeCTBeHHO-HayuHOW KapThHe MUpa, O
MeTOZ,aX Hay4YHOTO IMO3HaHUs], CTPOEHHWH, MHOT000pa3uy U 0COOEHHOCTSIX >KHUBBIX
CUCTeM pa3HOr0 YPOBHSI OpTraHW3al[iM, BBIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
MCC/IeIoBaHUSIX B OHOJIOrUY;

¢dopmupoBaHre y 0O0yuarolIMXCs TO3HaBaTeIbHbIX, WHTE/IEKTYalbHbIX U
TBOPUECKUX CIIOCOOHOCTell B Tipoliecce aHanaM3a JaHHbIX O MyTSIX pa3BUTHS B
OMOJIOTMM HayUHbIX B3I/ISII0B, WJeld M TOAXOJO0B K M3yUeHUIO >KUBBIX CHUCTEM
Pa3HOro YpOBHS OpraHu3aliy;

CTaHOBJeHWe y oOyuvaroluxcsi oOmield Ky/JbTypbl, (YHKLIMOHAJIbHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHWM OOBSICHATh U OLIEHUBAThb SIBJIEHUSI OKPY KarOIIlero
MHpa >KUBOW TIPUPOABI HAa OCHOBAaHWM 3HAHWUM U OIbITa, TOJYYeHHBIX TPH
M3yueHuH OMooruy;

dopmupoBaHre y O0O0yYalOILUXCs YMeHUW W/UTIOCTPUPOBaTh 3HaueHue
OrO/IOTHUeCKUX 3HAHWUM B TMPAKTUUECKOW JesTellbHOCTU UesioBeKa, pa3BUTHU
COBpPEMeHHBIX MeJULIMHCKUX TeXHOJIOTUM U arpobroTexXHOI0rui;

BOCIUTaHUe YOeKJEHHOCTU B BO3MOXKHOCTU TIO3HAHUSI Ue/IOBEKOM >KHUBOM
TIPUPO/IbI, HEOOXOANMMOCTH OEPEXKHOT'O OTHOIIIEHUS K Hel, COOM0eHUST STUUEeCKUX
HOPM T1pU TIPOBe/ieHnr 610/I0THUeCKUX UCCeJ0BaHuMH;

OCO3HaHWEe 1IeHHOCTH OWOJIOTMYeCKUX 3HAHWUW [JIsi TIOBBILLEHHsS YPOBHS
5KO0JIOTMUEeCKOW KY/bTYphl, /151 JOPMUPOBaHUSI HAYYHOTO MHPOBO33DEHNSI;

TIpYMeHeHre TTPUOOpeTEHHBIX 3HAHWM U YMEHUM B TTOBCeIHeBHOM XKU3HU AJIs1
OLIEHKH TIOC/Ie/ICTBUM CBOEU /1esiTe/IbHOCTH TI0 OTHOILIEHHUIO K OKPY>Karolliel cpe/e,
COOCTBEHHOMY 37I0POBbIO, 00OCHOBaHHWE U COOJIOZieHHe Mep TPOPUIaKTHKU
3abo/1eBaHUM.

B cucreme cpeanero obiero obpa3oBaHusi yueOHbIM rpeamMeT «buosorusi»,
M3yuaeMbiii Ha 6a30BOM YPOBHe, sIB/IsieTCsI 00s13aTe/TbHbIM YueOHbIM TPeMeTOM.

st u3yuenus 6rosioruy Ha 6a30BOM ypOBHe CpeHero o0Irero oopa3oBaHus
otBoauTcs 68 yacoB: B 10 knmacce — 34 vaca (1 vac B Hepmento), B 11 kacce — 34
yaca (1 yac B Hezesnt0).



COJEPKAHUE OBYUEHUSA
10 K/TACC

Tema 1. buosiorus Kak Hayka.

Buosiorus kKak Hayka. CBsi3b 610/I0THM C 001[eCTBEeHHBIMU, TEXHUUECKUMU U
JPYTMMU eCTeCTBeHHbIMU HayKamu, (pUiocouert, STUKOM, SCTETUKOM Y MPaBOM.
Ponb Guonornv B (OPMUPOBAHHMU COBPEMEHHOM HAayuyHOW KapTUHBI MUpa.
Cuctema 6MO/IOTHYECKUX HAYK.

MeTozpbl 1T0O3HAHUS KUBOW MPHUPO/bI (Hab/oieHre, IKCTIePUMEHT, OMCaHue,
n3MepeHue, KiaccuduKalys, MOJeSUpPOBaHNe, CTaTACTHYeckas o0OpaboTka
JIaHHBIX).

JemMoHcTpanum:

IToptpertsl: Y. [lapBuH, I'. Menzens, H. K. Kosbros, [bk. YorcoH u ®@. Kpuk.

Tabuiel U cxeMbl: «MeTo/bl TTI03HAHUS >KUBOM TIPUPO/IbD».

JIaGopaTopHbIe M MPpaKTHYeCKHe PadoThI:

ITpaktnueckass pabora Ne 1. «Vcmosb30BaHHe pa3TUUHBIX METO/IOB TIPH
M3yueHUH OMOIOrUUecKuX 00BHEKTOBY.

Tema 2. ’)KuBble cUCTeMbI U X OpraHM3aLnus.

JKuBbie cuctembl (6MOCHCTEMBI) Kak TIpeMeT u3yueHus: 6uonorun. Otindne
JKMBBIX CUCTEM OT HEOPraHWYEeCKOW MPHUPO/BI.

CpotiicTBa buocrcTeM U X pasHoobpasve. YpOBHU OpraHU3aliui OMOCHCTeM:
MOJIEKY/ISIDHBIM, K/IeTOUHBbIM, TKaHeBbld, OpraHW3MeHHbIM, MOMY/SUOHHO-
BU/IOBOM, 3KOCUCTEeMHBIH (OMOreolieHoTHUeCKuii), bruochepHbIi.

JleMoHCcTpanum:

Tabmuiibl ¥ cxeMbl: «OCHOBHBIE TIPU3HAKU >KU3HU», «YPOBHU OpraHU3aluu
JKUBOMW MIPUPOJIBD».

Ob6opyaoBaHue: Mofesib MoJiekyibl JTHK.

Tema 3. XumMHuecKuid COCTaB U CTPOEHHE K/IeTKH.

XYWMHUYEeCKUW COCTaB KJIETKA. XUMHUUECKHe 3JIEMEHTBbI: MaKpO3JIeMEHTHI,
MHUKpPO3JieMeHTbl. Bosla 1 MUHepasibHbIe BelecTBa.

@OyHKIMM BOABI W MHUHepaJbHBbIX BellecTB B KieTke. [loanep>kanue
OCMOTHUeCKOro basaHca.

Benku. CoctaB U cTpoeHUe OesiKOB. AMUHOKHMC/IOTBI — MOHOMeEpbI Oe/KoB.
He3ameHrMbIe ¥ 3aMeHHMble aMUHOKHC/IOTbl. AMUHOKHC/IOTHBIM COCTaB. Y POBHU
CTPYKTYpbl 0e/lKOBOW MOJeKy/bl (TlepBUYHAsl, BTODUYHAs, TpPETUUYHas U
yeTBePTUYHAsE CTPYKTypa). XuUMHUuUeckue CBoOWcTBa OesikoB. buosornueckue
byHKUMY OenKoB.

depmeHTEl — Ouonoruyeckue KaTanu3aTopbl. CTpoeHue (epMeHTa:
aKTUBHBIN 1eHTp, cyOcTpatHasi creruduuHocTb. KodepmeHTbl. ButaMuHbI
Otnuuus pepMeHTOB OT HEOPraHUUeCKUX KaTaln3aTOPOB.



YrneBoApl: MOHOCaxapuibl  (T/IFOKO3a, pubo3a UW  Je30Kcupr0o03a),
qvcaxapubpl (caxapo3a, JlakTo3a) M ToJMcaxapyibl  (Kpaxmas, TJIMKOTeH,
Lje/uTr0I103a). bronornyeckve (GyHKLWH yI/1€BOJOB.

Jlunuael:  Tpuravuepupl,  Qochomunuabl, crepoufbl. ['uapoduabHO-
rugpodoOHbie  CcBoicTBa. buonoruueckue ¢yHkimuyd unugoB.  CpaBHeHUe
yTI71eBO/IOB, O€/KOB U JIMTIM/IOB KaK UCTOUHUKOB SHEPTHUHU.

Hyknennosele xkuciaotel: JHK wu PHK. Hykmeotuasl — MOHOMepSHI
HyK/1eMHOBbIX KUC/IOT. CtpoeHue u dyHkimu JHK. Ctpoenue u gyskiuu PHK.
Bugsl PHK. AT®: cTpoeHue u GyHKLUM.

L{utonorusa — HaykKa o KjeTke. KjileTouHasi Teopusi — IipuMep B3auMO/eUCTBUS
ujier U (pakToB B HAYYHOM IMO3HAHUU. MeTo/bl U3yUYeHUs KJIeTKU.

Knetka Kak 1efocTHasi >kuBasi cuctema. OOlye TIpU3HAKU K/IETOK:
3aMKHYyTasi Hapy>kHasi MembpaHa, moJsieKyabl /IHK Kak reHeTHuecKWil arirapar,
cuCTeMa CHHTe3a Oesika.

Tumbl K/I€TOK: 3SyKapuoThyeckKas U TpoKapuoTuueckas. OcobeHHOCTH
CTPOEHUSsI MPOKAPUOTHUECKOW KieTku. KnerouHasi creHka Oakrepuii. CTpoeHue
5YKapuoTHYeCcKOW KJeTKUM. OCHOBHbIE OT/IMYMSI PAaCTUTEIbHOW, >XUBOTHOW WU
rpyUOHOM KIeTKH.

[ToBepXHOCTHBIE CTPYKTYpPBI K/I€TOK — KJIeTOYHAs CTeHKa, IJIMKOKAJIUKC, UX
dbynkium. [T1a3mMatryeckass MembpaHa, eé cBoiCTBa ¥ pyHKIMU. L{uTorsiazma u eé
opraHouzibl. OgHoMeMOpaHHble opraHoubl KiaeTku: OIIC, ammapaT [Monbaxwy,
/m30CcoMbl. [loyaBTOHOMHBIE OpraHOM/bl K/IeTKU: MUTOXOHJPUM, ILIaCTUBL.
[TpoucxoxkaeHre MUTOXOHAPUM W TulacTvi. Bugel 1iactuz. HememOpaHHBIe
OpPraHOW/bl KJIeTKU: PpUOOCOMBI, KIETOUHBIA L[€HTp, L|eHTPHUOJIM, pPeCHUYKH,
JKIYTUKU. QYHKIMU OPraHOM/I0B K/IeTKU. BriroueHus.

SAnpo — peryasiTopHbii 1LieHTp kKieTkKu. CTpoeHue sifpa: siiepHasi 000/10uKa,
KapuoIuiasMa, XpOMaTuH, s/pbIIIKO. XpOMOCOMBI.

TpaHCIIopT BelecTB B KJIeTKe.

JeMoHCcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBanH, M. Illneligen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknuy, K. M. bap.

Huarpammebl:  «PacripefieieHue XUMHUYECKUX 3JIEMEHTOB B  HEXHBOU
npupoje», «PacrpejeneHve XUMAUECKUX 3JIEMEHTOB B JKUBOU MIPUPOZE».

Tabmuipel U cxembl: «lleproanueckasi Tabsvila XUMHUUECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIeKYIbl BOJbI», «brocrHTe3 6esika», «CTpoeHre MOJIeKYIbl Oesika»,
«CtpoeHue (pepmeHTa», «HykmenHoBble KUC/I0ThI. JTHK», «CTpoeHre MONEKY/IbI
AT®», «CTpoeHUe 3yKapUOTHUYECKOM KIeTKW», «CTpOeHWe >KUBOTHOM KIIETKW»,
«CTpoeHUe pacTUTeNbHOU KneTKu», «CTpoeHHe TIPOKapUOTHUYeCKOW KIIeTKW»,
«CTpoeHue sijpa KJIeTKU», « YT1eBOb», «JIUMUIbI».

OO6opy/ioBaHMe: CBEeTOBOM MHMKPOCKOM, 000Opy/0oBaHHe [Jii TIPOBe/leHus
HaOJTIO/IeHUH, W3MepeHHWH, SKCIIePUMEHTOB, MMKpOIIperiapaThl pPaCTHUTE/bHBIX,
JKUBOTHBIX U OaKTepHambHBIX K/IETOK.

JIaGopaTopHbIe M MPpaKTHYeCKHe PadoThI:



JlabopatopHasi pabora Ne 1. «/3yueHWe KaTa/JIUTHUECKOHW aKTHBHOCTU
(epmMeHTOB (Ha MpyUMepe amuiasbl UK KaTaaasbl)».

JlabopatopHasi pabora Ne 2. «V3yueHue CTpOeHMs KJI€TOK pacCTeHUH,
JKUBOTHBIX M OaKTepuii T0J] MUKPOCKOIIOM Ha TOTOBBIX MMKpOIIperiapaTax U MX
onucaHue».

Tema 4. ) KuzHeeATe/IbHOCTh K/IETKH.

OOMeH BelIeCTB, WM MeTabo/M3M. ACCUMWIALIYSA (TUIAaCTUYECKUM 00MeH) U
JUCCUMUISAIMSA (SHEepPreTUUeCKM 0oOMeH) — [Be CTOpPOHBI €AWHOIrO Ipoljecca
MeTabom3ma. Posib 3aKOHOB COXpaHEHHS! BEIeCTB W SHEPrud B TOHUMaHUH
MeTabom3ma.

Tunbl 0OMeHa BellecTB: aBTOTPOGHBIN U reTepoTpodHbIii. Ponk dhepMeHTOB
B 0OMeHe BelIlecTB U TIpeBpalljeHUH SHePryH B KJIeTKe.

®otocuHTe3. CBetoBasi U TemHOBas a3bl ¢doTocuMHTe3a. Peakijuu
dboTocuHTe3a. IPdheKTUBHOCTL (hOTOCHMHTe3a. 3HaueHue (HOTOCHHTe3a AJIs1 KU3HU
Ha 3eme. BnusHue ycioBuii cpefibl Ha (hOTOCHHTE3 U CMOCOOBI TOBBIIIEHHUST €T0
MPOAYKTUBHOCTU Y KYJIbTYPHBIX paCTeHUM.

XemocuHTe3. XeMOCHHTe3upytoie OakTepru. 3HaueHHe XeMOCHHTe3a [iIs
JKA3HU Ha 3emiie.

OHepretuyeckuii oOMeH B KijeTKe. PaciieryieHve BeIllecTB, BbiJe/ieHHe U
aKKyMyJ/IMDOBaHWe »JHEPruu B KaeTKe. OTarbl JSHEPreTUueckoro obMmeHa.
I'mukomus. bpoxkenwe u ero Buzabl. KuciopogHoe okucieHWe, Wi K/IeTOYHOE
JIbIXaHUe. OxkucnurenbHOe dbochopunvpoBanue. AddekTUBHOCTD
3HepreTUYeCKOro oomMeHa.

Peakium wmaTpuuHOro cuHTe3a. ['‘eHeTmyeckass uH(opmauus u [JHK.
Peanuzauys reHeTuueckod WHGOpMalLMu B KieTkKe. ['eHeTMUeCKUM KOJ M ero
cBoiicTBa. TpaHCKpuriiys — MaTpuuHbiii cuHTe3 PHK. TpaHcnsius — 6uocuHTes
Oenka. Orambl TpaHCasuuu. KoaupoBaHue aMUHOKUCIOT. Posib pubocom B
buocuHTe3e Oerka.

HexksieTouHble opMbl )KU3HU — BUPYChL. VicTOopusi OTKpbITHS BUPYCOB (/. 1.
BaHoBCcKuii). (OCOOEHHOCTM CTPOEHHSI W JKM3HEHHOro I[MK/a BHPYCOB.
baktepuodaru. bosiesHu pacTeHUM, >XUMBOTHBIX M Ue/I0OBEKa, BbI3bIBAEMbIE
BUpycamMu. Bupyc mmmyHozaeduiura yenoBeka (BMY) — Bo3byaurens CITN/a.
OOpaTHass ~ TpPaHCKDWITLWS, peBepTaza W UWHTerpasa. [lpodmiakTrka
pacIipocTpaHeHUsI BUDYCHBIX 3a00/1eBaHUM.

JdeMoHCcTpanuu:

[Toptpetsr: H. K. Kosnbuos, 1. . IBanoBckuy, K. A. Tumupsses.

Tabmuibl U cxeMmbl: «TUIBI MUTaHUSA», «MeTabom3m», «MHUTOXOH/PUS,
«DHepreTuueckuii obmeHn», «Xsoporiact», «PorocuHresd», «CtpoeHue [JHK»,
«Ctpoenue U (HyHKIMOHUPOBaHUEe TeHa», «CuHTe3 benka», «['eHeTUUECKUN KO»,
«Bupyce», «bakrepuodarn», «CTpoeHre W xu3HeHHbIM Lyka Bupyca CIIW/a,
bakrepuodara», «Permkarys [THK».

Ob6opyaoBaHue: Mofe/v-aniuiiKaiu «Yapoenrne [THK u TpaHCKPUITLIVS»,
«buocunTe3 6enka», «CTpoeHure KIeTKu», Moiesb CTpYKTypbl JTHK.



Tema 5. PasMHOKeHMe U MHAUBH/ya/IbHOE Pa3BUTHE OPraHU3MOB.

K/ieTouHbI LMK, WM >KU3HEHHbIM LUK KieTKu. VHTepdasa U MHUTO3.
[Tporieccel, mpoTekatoijye B uHTepdasze. Pemnmkaiusi — peaklysi MaTPUYHOTO
cuHte3a [IHK. CtpoeHne XpoMOoCOM. XpPOMOCOMHbIM Habop — KapuOTHIIL.
OunnouHeli W TaljIoWJHBIM  XpOMOCOMHbIe  Habopbl.  XpoOMaTH/bI.
LluTosioruuecke OCHOBbI Pa3MHOXEHUSI U UHAUBUAYAJBHOTO  Pa3sBUTUS
OpraHu3MOB.

Henenune knetkn — muro3. Craguyu mutosa. IIporjeccel, npoucxogsinue Ha
pasHbIX CTaJUsIX MUTO3a. buosornyeckuii CMbIC/ MUTO3a.

[Tporpammupyemasi TuOeb K/IeTKUA — ariomnTo3.

dopmbl pa3MHOKeHHUsI OpraHu3MoB: becriosioe U 1oioBoe. Buabl 6ecriosnoro
Pa3MHOXXeHMS: JleJleHue HaJBoe, TOYKOBaHWe OJHO- W MHOTOKJIeTOYHBIX,
criopoobpa3oBaHue, BereTaTiBHOe pa3MHOKeHHe. VICKycCTBeHHOe KJIOHMUpOBaHHe
OpraHM3MOB, ero 3HaueHue /151 CeIeKLUH.

[TosloBOe pa3MHOKeHUe, ero OT/INYMs OT 6ecriosoro.

Metio3. Crtaguu Meiio3a. [lporjecchl, MpoUCXOslyMe Ha CTaAusiX Melo3a.
[ToBemeHre xpoMocomM B Meko3e. KpoccuHroBep. buosorvuueckuid CMbICT U
3HaueHue Mero3a.

['ameToreHe3 — TripoijlecCc 0Opa30BaHHUSI TIOJIOBBIX KJ/IETOK Yy >KUBOTHBIX.
[TosioBBIE Keye3bl: CeMEeHHUKA U SUUHUKU. OOpa3oBaHWe W pa3BUTHE TOJIOBBIX
K/JIeTOK — rameT (cCriepMaro3oufi, sIUIeK/IeTKa) — CIliepMaTOreHe3 W OBOTeHe3.
Oco0eHHOCTH CTpPOeHHUsl SWIEeK/IeTOK U CrepMaro30ouoB. OTuiofoTBOpeHHe.
[TapTeHorenes.

WuavBUayanbHOe pa3BuThe (OHTOTeHe3). OMOpHOHANIbHOE pa3BUTHE
(3mb6puoreHes). DTanbl SMOPHOHA/ILHOTO PA3BUTHUSI Y TMO3BOHOUHBIX JKUBOTHBIX:
npobsieHre, TacTpy/siusi, opraHoreHe3. [TocTaMOpuoHanbHOe pa3BuTHe. THIbI
MOCTAMOPHOHABHOTO Pa3BUTHS: TpsMOe, HempsMoe (JIMUMHOUHOE). BrusHue
Cpe/ibl Ha pa3BUTHE OPraHW3MOB, (haKTODPbI, CTIOCOOHBLIE BBI3LIBATh BPO’K/EHHBIE
yPOZCTBa.

Poct u pasButhe pacteHui. OHTOreHe3 LIBETKOBOTO paCTeHUs: CTPOEHHe
CeMeHHU, CTa/Iuu Pa3BUTHS.

JleMoHCcTpanuu:

Tabmuibl ¥ cxembl: «POpPMBI pa3MHOKEHUS OPraHU3MOB», «J/[BoliHOe
OIUIOJOTBOPDEHME Y LIBETKOBBIX pacTeHUi», «BerertaTuBHOe pa3MHOKEHUE
pacTeHMi», «JlesleHre KieTKu OakTepuii», «CTpoeHHe TIOJIOBBIX KI/IETOK»,
«CTpoeHue XpoMoCcOMbl», «KeTouHbl 1UKI», «Permmmkaims [JHK», «Mwuto3»,
«Melio3», «[IpsiMoe u HenpsiMoe pa3BUTHe», «['ameToreHe3 y MIeKONUTAKOLIUX U
yesi0BeKa», « OCHOBHbIE CTaIUM OHTOT€HEe3a».

Ob6opynoBaHue: MUKPOCKOT, MUKpOIIperiaparhbl «CriepMarto3ou/ibl
MJIEKOITUTAIOLLEro», «SHlleKieTKa MJeKonuTarolero», «KapruokrHes B KjeTKax
KOpelllKa JiyKa», MarHuTHas MoJe/b-alruiukanus «[eneHue KjieTKh», MOJesib
OHK, Mmozienb MeTada3HO XPOMOCOMBI.

JIaGopaTopHbIe U MPAKTHYECKHE PA0OThI:



JlabopatopHasi pabora Ne 3. «HabmrofeHue MuTO3a B K/IeTKaxX KOHUHKA
KOpelLIKa JiyKa Ha TOTOBBIX MUKpPOIMperaparax».

JlabopatopHasi pabora Ne 4. «l3yueHue CTpOeHHs IIOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpOIIpernaparax».

Tema 6. Hacsie,CTBEeHHOCTHh 1 U3MEHUMBOCTH OPraHU3MOB.

[Ipeamet v 3ajauv reHeTUKU. VIcTOpusi pa3BUTHS TeHeTUKU. PoJib LIUTOIOrMA
¥ 5MODHMOJIOTMM B CTAaHOBJ/IEHWW TeHETHKH. BKas POCCHUHCKUX U 3apyOe>KHBIX
YUEHBIX B pa3BUTHE TeHETHUKHW. MeToAbl TeHeTUKH (TuOpua0IoruuecKui,
LIUTOTeHEeTUYECKUM, MOJEKY/ISIPHO-TeHeTUUeCKni). (OCHOBHBIE TeHeThUYeCKue
MOHATHS. ['eHeTUUeCKass CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpellMBaHUM.

3aKOHOMEpPHOCTH Hac/e[0BaHUs MPU3HAKOB, yCTaHOB/IeHHble ['. MeHpeneMm.
MoHorubpuHoe ckpelijuBaHue. 3akoH eAuHooOpasusi THUOPHAOB TEepBOTO
NnokojieHus. IIpaBW/0O JAOMMHMpOBaHWS. 3aKOH pacllelyieHWs TPU3HAKOB.
I'mnote3a uncToTel ramet. [lo/IHOe ¥ HeroHOe JOMUHUPOBAHME.

OurubpuaHoe  cKpelljiBaHWe. 3aKOH  He3aBUCHMOIO  HacC/ae[0BaHUS
npusHakoB.  llUToreHeTWMUeCKHMe  OCHOBBI  JUTMOPHUJHOTO  CKpeIlWBaHUS.
AHanu3upyolee cKkpeluBaHue. VICronb30BaHUe aHAIU3UPYIOLEr0 CKPelMBaHus
JUTSI OTIpe/ie/IeHHsI TeHOTHIA 0CO0H.

CuerzieHHOe Hac/lie[joBaHWe TpyM3HakoB. Pabora T. MopraHa 110
CLIeIVIeHHOMY HacJie[JOBaHUIO reHOB. HapyllieHue cLeryieHUsi TeHOB B pe3yJibTaTe
KPOCCUHIOBepa.

XpOMOCOMHas Teopus Hac/leCTBeHHOCTU. ['eHeTUYeCKre KapThl.

['eHeTrika mosia. XpoOMOCOMHOe OrpefiejieHue I0jla. AyTOCOMBI U TI0JIOBbIe
XpOMOCOMBI. ['OoMOramMeTHble W reTeporaMeTHble oOpraHu3mbl. HacnemoBanue
TIPU3HAKOB, CLIETVIEHHBIX C TTOJIOM.

V3meHuMBOCTb. Bu/ibl ©3MEHUMBOCTU: HEeHAC/IeCTBeHHAsl U HaCJle[[CTBeHHasl.
Ponb  cpegpl B HeHac/e[CTBEHHOW  M3MEHUMBOCTH.  XapaKTepUCTHKa
MOAM(MUKALIMOHHOW U3MEeHUUBOCTH. BapuallioHHbIM psiJj U BapualldOHHAs KpUBasl.
Hopma peakuyn npusHaka. KosmuecTBeHHble W KaueCTBEHHbIE TIPU3HAKA U HUX
HOpMa peakiyu. CBoKCTBa MOAU(DUKALIMOHHOW U3MEHUHUBOCTH.

HacyieqcTBeHHas, WM TeHOTHITMYECKas, W3MEHUMBOCTh. KoMOWHaTHBHast
W3MEHUMBOCTb. Melio3 U TIOJIOBOM TIpollecC — OCHOBa KOMOWHATHBHOMN
M3MeHUMBOCTU. MyTal[MoHHasi M13MeHUMBOCTh. Kiaccudukaiiyss MyTaliyii: TeHHbIe,
XPOMOCOMHbIe, FeHOMHbIe. YacToTa ¥ MpUUMHbI MyTal[uii. MyTareHHble (PakTOpBI.
3aKOH rOMOJIOTUYECKUX PSiZIOB B HacaeACcTBeHHOM uaMeHunMBocTy H. U. BaBunoga.

BHesiiepHasi Hac/1eJCTBeHHOCTh M U3MEHUUBOCT.

['enetvika uesnoBeka. Kapuorun uyenoBeka. OCHOBHbIE MeTO[bl T'eHETHUKU
ye/I0BeKa: TeHeaIornuecKuii, O/IM3HeLI0BbIA, [MTOreHeTUUeCKUM, OMoXUMUUeCKUH,
MOJIEKY/ISIPHO-TeHeTUUeCKUM. CoBpemMeHHoOe onpeziesieHre reHOTHIIA:
TOJTHOTEHOMHOE CeKBeHMPOBaHWE, FeHOTUIIMPOBAaHUE, B TOM UHKCJIe C TMOMOLLBIO
[T1IP-anamm3a. HacnencrBeHHble 3a00/ieBaHMsI  Ue/loBeKa: TeHHbIe 0O0Je3HH,
Oo/ie3HM C Hac/IeZICTBEHHOMN IIpe/IpacrioyioyKeHHOCTBI0, XPOMOCOMHBIE OO/Ie3HM.
ComaTrueckve U reHepaTuBHble MyTauuu. CTBOIOBble KjeTKU. [IpUHLUIIBI



30pOBOro 0Opasa >KW3HU, JUaTHOCTUKH, TPOMUIAKTUKY U JleueHus: TeHeTUYeCKuX
Oone3Heil. MeJuKO-reHeTMUeCKOe KOHCY/IbTHPOBaHUe. 3HaueHHe MeULIMHCKOU
TeHeTHKH B MPe/OTBPAIlleHNH U JIeueHUH TeHeTHUeCKrX 3a00/ieBaHi yesioBeKa.

JleMoHCcTpanun:

[Toptpetsr: I'. Menpens, T. Mopras, I'. ge ®pus, C. C. YeTBepukos, H. B.
Tumogees-Pecosckuii, H. V1. BaBunos.

Tabmupl u  cxembl:  «MoOHOTMOpDUJHOe  CKpellMBaHWe U  €ro
LATOreHeThYecKasi OCHOBa», «3aKOH pacllelVIeHUsI U ero LUTOreHeThyeckKasi
OCHOBa», «3aKOH  UMCTOTBI  ramer»,  «/urubpuzHoe  CKpellvBaHUe»,
«uTonornuecke  OCHOBBbI ~ AWTMOPDUAHOTO  CKpeluBaHUs»,  «Meiio3»,
«B3aumopeiicTBUe aie/lbHbIX TeHOB», «['eHeTHueckrWe KapThl paCTeHUM,
JKABOTHBIX U YeJIOBeKa», «['eHeTmKa Tmosia», «3aKOHOMEPHOCTU Hac/ae[0BaHUs,
CLE[VIEHHOTO C TIOJIOM», «KapuOTHIIbI uejioBeKa U JKUBOTHBIX», «Buzpl
V3MEHUYMBOCTW», «MoauduKaloHHass W3MeHUYMBOCTb», «HacyenoBaHue pesyc-
(dakTopa», «I'eHeTHKa rpynn KpoBU», «MyTallMOHHasi U3MEHUYMBOCTbY.

Ob6opyaoBaHue: MoJenu-aniuiiKaluu  «MoHOrubpuHOe —CKpeluBaHUe»,
«HeronHoe jgomuHMpoBaHUe», «urubpuzHOoe cKpeljuBaHue», «llepeKpécT
XpOMOCOM», MHKPOCKOIT W MHKporpemnapaT «/lpo3oguna» (HopMma, MyTalud
(hopMbI KPBIIbEB U OKPAcKu Tefa), repbapuii «['opox rmoceBHOM».

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

JlabopatopHasi pabota Ne 5. «M3yueHue pe3y/bTaTOB MOHOTHOPUHOTO H
JUTHOPUTHOTO CKpeIUBaHus Y AP030(uIbl Ha TOTOBBIX MUKpPOIIperiapaTax».

JlabopaTopHasi pabota Ne 6. «M3yueHre MoAMMHUKALIMOHHON U3MEHUHUBOCTH,
MOCTPOEHVe BapUaL[MOHHOIO psifila ¥ BapUALMOHHOW KPHUBOW».

JlabopatopHasi pabota Ne 7. «AHanu3 MyTaruii y Apo30(duibl Ha TOTOBBIX
MUKpOIIperiaparax».

[Tpaktnueckass pabora Ne 2. «CocraBjeHHe W aHaaW3 POJOC/IOBHBIX
yesioBeKa».

Tema 7. Cenekius opranu3zMoB. OCHOBbI OHOTEXHO/IOTHH.

Ceslek1jyisl KaK Hayka U IIpoLiecC. 3apoXzeHue CejleKLiMU U JOMeCTUKaLUsl.
Yuyenne H. WM. BaBunoBa 0 IeHTpax IIPOMCXOXKIEHHUS M MHOroobpa3sus
KY/IbTYPHBIX pacTeHUW. LIeHTpbl NMpPOUCXOXKAEHUs AOMallHUX >XUBOTHBIX. COpT,
1I0pO/ia, LITaMM.

CoBpeMeHHbIe MeTO/bI CesleKL[MU. MacCcoBbIi U UHIUBUAYa/IbHBIA OTOODLI B
CeJIeKL[MM pacTeHUWM U >KMBOTHBIX. OlleHKa 3KcTepbepa. biv3kopozcTBeHHOe
cKpellliBaHue — WHOpuAWHr. Yuctas nuHUs. CKpell[MBaHWEe UHCTBIX JIMHUH.
[etepo3uc, wiv rubpugHas cuia. HepojcTBeHHOe CKpelllBaHWe — ayTOPU/AWHI.
OtpanénHass rubpugusauys U e€ ycrexu. VICKyCCTBeHHBbIM MyTareHe3 W
MOJIyYeHUe TOJIMIVION0B. [lOCTW)KeHHs CeJIeKLMM DPAaCTeHWM, >KUBOTHBIX H
MHUKPOOPIraHM3MOB.

broTrexHosorvss Kak OTpac/b IPOM3BOACTBA. ['eHHass UH)KeHepus. ITarlbl
co3manuss pekoMmOuHaHTHOM [JJHK u TpaHcreHHbix opraHusmoB. KierouHas
vHxeHepus. KietouHble Ky/abTypbl. MUKpPOK/IOHA/IbHOE pa3MHOXKEHUE pacTeHUM.



KioHupoBaHre BBICOKOMPOAYKTUBHBIX CETbCKOXO35IMCTBEHHbIX OPraHW3MOB.

OKonoruueckie W 3Tuueckue  mnpobnembl. I'MO  —  reHeTHMYecKd
MOJU(PULMPOBaHHbIE OPraHU3MBl.
JemMoHCTpaLuu:

IToprpersr: H. . Basunos, 1. B. Muuypus, I'. [I. Kapneuenko, M. @.
VBaHOB.

Tabnuiel 1 cxembl: KapTa «L[eHTpbI TIPOMCXOXKAEHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHui», «I[lopoabl JOMalIHUX KUBOTHBIX», «COpTa Ky/JbTyPHBIX
pacteHmii», «OTaanéHHas rudbpugu3anys», «PaboTe! akazgemuka M. @. liBaHoBa»,
«[Momurnnougusi», «OObeKTbl OHOTexHONMOTUM», «KjeTouHble Ky/abTYphl W
KJIOHUpOBaHue», « KOHCTpyrpoBaHue U IepeHoC T'eHOB, XPOMOCOM».

Ob6opyaoBaHue: MyJIsKY TUIOA0B Y KOPHETIZIO[0B JUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHul, repbapuii «Ce/lbCKOX03sIICTBEHHbIE paCTeHUSI».

JIabopaTopHbIe U MPpaKTUYeCcKHe padoThbl:

OKcKypcuss «OCHOBHbIE MeTOAbl W [OCTW)KEHUSI CeleKLMd pacCTeHUd U
JKABOTHBIX (Ha CeIeKLIMOHHY0 CTaHLHMIO, IIJIEMEHHYO bepmy,
COPTOMCIbITATe/IbHBIM ~ yUaCTOK, B TeIUIMYHOE XO3SIMCTBO, J1labopaToOpHio
arpOyYHUBEPCUTETA WM HAYUHOT'O L|EHTPA)».

11 K/TACC

Tema 1. OBo/IOI{MOHHAA OMO/IOTHA.

[TpeArnocbUIKM BO3HUKHOBEHUS] SBOJIIOLIMOHHOW TeOpUM. ODBOJIFOLIMOHHAS
Teopusi U eé mMecTo B Ouosiorud. BiusiHve 3BOJIIOLIMOHHOW TEOPHHM Ha Pa3BUTHE
OuosiIoTUY U APYTUX HayK.

CBugerenscTBa 3BomOLUU. [lasleoHTO/IOTHYECKHe: TI0C/Iel0BaTeTbHOCTh
TOSIBJIEHUSI BUJIOB B I1a/IEOHTOJIOTUYECKON JIeTOMUCH, TiepexojHble (OpMBbI.
buoreorpaduueckuie: cxo/ICTBO U pa3inuve payH v (GJiop MaTepUKOB U OCTPOBOB.

OMOpHO/IOTUYECKHEe: CXO/CTBA W Pa3Iduus SMOpPHOHOB Pa3HBIX BH/IOB
M03BOHOYHbIX. CpaBHUTE/bHO-aHaTOMUYeCKHe: TOMOJIOTHUHbIe, aHaJOrUYHbIe,
pyAWMeHTapHble OpraHbl, aTaBU3MbL. MOJEKY/ISIPHO-OMOXUMHUUECKHEe: CXO/ICTBO
MEeXaHU3MOB HaC/e/[CTBEHHOCTH W OCHOBHBIX MeTabO/MUYecKuX TyTeld y BCex
OpraHW3MOB.

OBoymoLoHHass Teopus Y. [dapBuHa. IIpeAriocbliKM BO3HUKHOBEHUS
JapBUHMU3Ma. [IBWKyIlMe CW/Ibl 3BOIOLMM BUAOB 10 JlapBuHY (M30BITOUHOE
pa3MHOXXKeHHe TIpU OrpaHWYeHHOCTH peCcypCoB, Heorpeze/iéHHas U3MeHUHBOCTD,
6opnba 3a CcyljecTBOBaHUe, eCTeCTBEHHBIN 0TOOD).

CunteTtnueckas Teopus 3BomoLuu (CTO) 1 eé 0CHOBHBIE TIO/IO’KEHMUS.

Mukpo3BoJitorus. TTomynsius Kak eIMHAULIA BU/IA U SBOIOLUH.

[BrKyiye cusbl (hakTopbl) 3BOMIOLMH BUAOB B MpUpoje. MyTalMOHHBIN
mpoijecc ¥ KOMOWHATHBHAas W3MEHUWBOCTb. [lOMy/IALMOHHBIE BOMHBI U JIpeud
reHoB. V3071111 U MUTpaLusl.



EcTecTBeHHBI 0TOOp — HampaB/sOLUi  (QakTop 3SBOMHOLUU. POpMBI
eCcTeCcTBeHHOT0 oTbopa.

[prcnocob/eHHOCTh OpraHU3MOB KaK pe3y/abTaT 3BOJIIOLMU. [IpuMepsl
niprcriocobieHnii y opranu3MoB. ApoMopd0o3bl U UAU0aAarTaluu.

Bug u  BupmooOpa3zoBanue. Kpurtepuu Buga. OcHoBHble  (HOPMBI
BUZI000pa3oBaHus: reorpaduyeckoe, SKOJI0ru4YecKoe.

MakposBositoryis. POpMbI  3BOMIOLMM:  (pUIeTUYeCKasi, [JUBepreHTHas,
KOHBepreHTHasl, rapasiesbHas. HeoOpaTuMoCTh 3BOIOIUH.

[IpoucxokeHrve OT HeCleLraJu3upOBaHHbIX TpeakKoB. [Iporpeccupyromnias
crieLany3anys. AanTUBHAs pajyAaLys.

JemMoHcTpanum:

[Toptpetsl: K. JTunuen, XK. b. Jlamapk, Y. dapsuH, B. O. KoaneBckuy, K.
M. Bbap, 3. I'ekkenb, @. Mrosuiep, A. H. CeBep1joB.

Tabsuiibl U cXxeMbl: «Pa3BUTHE OpraHUYecKOro Myupa Ha 3emiie», «3apo/IbIIiIn

MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  Oopebbl  3a
CyliecTBoBaHue», «EcTecTBeHHBIA 0TOOP», «MHOroobpasre COpPTOB pacTeHMi»,
«MHoroobpa3sue opoJ,  >KUBOTHBIX», «ITommynsauun», «MyTaroHHas

W3MEHUMBOCTb», «ApoMopdo3bl», «MauoaganTanum», «OOIasi aereHeparyis»,
«IBrKylue cuibl 3BOMOLUK», «Kapra-cxema wMapuipyra nyremectsusi Y.
HNapBuHa», «boprba 3a cymiectBoBaHue», «[IprcIoco6/1eHHOCTh OpPraHU3MOBY,
«['eorpadurueckoe BH000pa3oBaHue», « IKOJIOTUUECKOe BUI000pa30BaHLe.

Ob6opyaoBaHue: KOJIIEKIUSI HAaCEKOMBIX C pa3/MYHbIMH THIAMU OKpacCKH,
Habop TUIOZOB M CeMsiH, KOJIIeKiusi «[IprMephl 3allUTHBIX MPHUCTIOCOO/IeHU y
JKUBOTHBIX», MoOJZiesib «OCHOBHbIE HarlpaB/IeHUs IBOJIIOLIMK», 00BEMHas MOJesb
«CTpoeHue rojiIoBHOI0 MO3ra IO3BOHOYHBIX».

Buoreorpaguueckas kKapra Mupa, KosuleKlMsa «@PopMbl COXPaHHOCTH
HCKOMaeMbIX >KUBOTHBIX U pacTeHWi», Mojie/b anrukauus «llepekpéct
XpOMOCOM», BaXHble Tiperapatbl «Pa3BuTue Hacekomoro», «Pa3BuTue
JSITYLIKW», MUKporpernapaT «/lpo3oduna» (Hopma, myTaluyd (OpPMbI KPbUILEB U
OKpAacCKH Tesa).

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

JlabopatopHasi pabora Ne 1. «CpaBHeHHe BH0OB MO MOPGHOIOrHUYECKOMY
KPUTEPUIO».

JlabopatopHasi pabora Ne 2. «OmnmcaHue TPUCTIOCOOIEHHOCTH OpraHW3Ma M
€€ OTHOCUTE/IbHOI'O XapaKTepa».

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE )KM3HHU Ha 3emiie.

[loHayuHble Tipe[CTaB/eHUs O 3apOKAeHUU >XU3HU. HayuHble rumnoressl
BO3HUKHOBEHUSI KM3HM Ha 3emse: abuoreHe3 W TMaHCIepMUs. XUMHUUecKas
9BOJIIOL[MS. AOHOreHHbI CUHTe3 OpraHUueCKWX BeLeCTB W3 HeOopraHUuecKHX.
OKCreprMeHTa/IbHOE MOATBEPKeHNe XUMHUUYeCKOHM 3Bo/ oK. HauanbHble 3Tansl
Guosornueckoit 3Bosonuu. ['mnoteza PHK-Mupa. ®opMrpoBaHue mMeMOpaHHbBIX
CTPYKTYp U BO3HUKHOBEeHHe IIPOTOK/IEeTKU. [lepBble KJ€TKM M UX 3BOIOLIUSL.
@opMUpOBaHNe OCHOBHBIX IPYIII KUBBIX OPraHM3MOB.



Pa3BuTume >XW3HM Ha 3emsie 1O 3paM U mepuojaM. Kartapxed. Apxelckas U
rpoTepo3oiickass 3pbl. Ilaneo3oiickas 3pa W e€ Tepuojibl: KeMOpUMCKUi,
Op/IOBUKCKUM, CUITYPUHUCKWH, IEBOHCKWIH, KAMEHHOYTO/TbHbIN, TEPMCKUM.

Mes3o0301icKas 5pa ¥ eé nepruo/ibl: TPUaCOBBIN, FOPCKUM, MEJIOBOM.

KaliHo30KCKass 3pa W eé Tepuofpl: IajleOreHOBBbIM, HEOreHOBBIU,
aHTPOIIOTe€HOBBIM.

XapakTepuCTHKa KaUmaTa M TeO0JIOTMYecKrx IporeccoB. OCHOBHBIE 3Tallbl
IBOJIIOLIUM PACTUTE/IBHOTO U >KUBOTHOTO Mupa. Apomopdo3bl y pacTeHUd U
JKUBOTHBIX. [T0siB/IeHMe, pacLiBeT U BBIMHUpaHWe IPYMI )KUBbIX OPraHU3MOB.

CucremMa OpraHAuyeckoro Mupa KakK OTpakeHWe >BO/OLUA. OCHOBHbIE
CcUCTeMaTU4eCKre rpynmbl OPraHu3MoB.

OBOJIIOLIUS YesioBeKa. AHTPOIIOIOTUS KaK Hayka. Pa3BuTure TipeCTaB/IeHAN O
MPOUCXOXX/JEeHUA uesioBeKa. MeToabl W3yueHHsi aHTpornoreHe3a. CxofcTBa H
pas3Muus yeaoBeKa 1 KUBOTHBIX. CHUCTeMaTHUyecKoe MoJIOKeHUe ueloBeKa.

HOewkyme  cunbl  ((pakTopel)  aHTpOMOreHesa. HacrencrBeHHast
W3MEHUMBOCTb U  eCcTecTBeHHbIM 0TOOp. OOiecTBeHHBIM 00pa3  >KU3HY,
V3rOTOBJIEHHE OPYAUM TPYZa, MbILLUIEHNE, DeYb.

OCHOBHBIE CTayy ¥ BEeTBU 3BOJIIOL[MY YeJIOBeKAa: aBCTPaJONUTeKH, YenoBek
ymensi, YenoBek mnpsamoxojdauui, YenoBeK HeaHAepTalibCKuK, YenoBek
pa3yMHbIii. HaxoJkyd HMCKOMaeMbIX OCTAaTKOB, BpeMs CyIlleCTBOBaHUs, 00/1acTh
pacrpocTpaHeHusi, 06 bEM TOJIOBHOTO MO3ra, 00pa3 >KKW3HU, OPY /K.

YenoBeueckre packl. OcHOBHbIe OoJiblllie  pachl:  eBPOIeoUHast
(eBpasuiickasi), = Herpo-aBCTpajouiHasi  (3KBaTopuajbHasi), = MOHTOJIOW/HAs
(a3maTcKo-amMepvKaHCKasi).  UepTbl  TIPUCTIOCOOMIEHHOCTH  TIpeZiCTaBUTeseu
ye/IoBeUeCKUX pac K YCJIOBUSIM CyLeCcTBOBaHUsA. EAMHCTBO uenoBeuecKux pac.
Kpurtuka pacusma.

JleMoHCcTpanun:

[Toptpeter: ®@. Penu, JI. Ilactep, A. 1. Omnapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuupl u cxeMmbl: «Bo3HukHOBeHre CoJHEUHOW CUCTeMbl», «Pa3BuTue
opraHuyeckoro wmupa», «PacturenpHass Knetka», «KMBOTHasg K/eTKa»,
«[Ipokaprnotnueckass kietka», «CoBpeMeHHasi CHCTeMa OpPraHMYecKOro MHpa»,
«CpaBHeHHe aHaTOMHUeCKHWX UepT CTPOeHUs uesioBeKa W ue/ioBeKOOOpa3HbIX
obe3bsiH», «OCHOBHble MeCTa TIaJIeOHTOJIOTHYECKMX  HAXOJOK  TPEeKOB
COBPEMEHHOI'0 YejioBeKa», «/lpeBHeumme mogu», «peBHue mogm», «llepBbie
COBpeMeHHBIe JTF0IN», «e/loBeuecKre pachl».

OO6opymoBaHue: MY/JISDKU «IIpoucxoxzeHnve  yenoBeka» (6rocThI
aBCTpaJIONUTEKA, MUTEKAHTPOMa, HeaHZepTaablla, KPOMaHbOHLA), CAENKA WU
n300pakeHUs] KaMeHHbIX OpYAUN TepBOOBITHOTO uesioBeKa (KaMHU-YOIIIepHI,
pybuna, ckpebma), reoxpoHosiorhuueckass Tabmuila, Ko/uleKius «®PopMbl
COXPAHHOCTU UCKOTaeMbIX YKUBOTHBIX U PaCTEHUN».

JIaGopaTopHbIe U MPAaKTHYeCKHe PadoThI:



[TpakTuueckas pabota Ne 1. «/3yueHue MUCKOMaeMbIX OCTaTKOB pacTeHUMN U
JKABOTHBIX B KOJIJIEKLIUSIX).

OKCKypcus «OBOIOLMS OPraHWYeckoro mupa Ha 3emse» (B eCTeCTBEHHO-
Hay4HbIM WU KpaeBeJueCKui My3en).

Tema 3. OpraHusmbl U OKpPY)Karollas cpeja.

OKOJIOTUs KakK HayKa. 3a/lauv M pasgesibl 3K0JI0ruu. MeTo bl 3K0/I0rM4YeCcKrux
VICCIeIOBAHUN. DKOJIOTMUeCKOe MUPOBO33peHKe COBPEMEHHOT0 YesIoBeKa.

Cpenpl obuTaHUsI OpPraHWU3MOB: BOJHAasi, Ha3eMHO-BO3/YIIIHasl, TOUBEHHas,
BHYTpHUOpPraHu3MeHHasl.

Okosnornueckde ¢akrtopel. Krnaccudukaiusi 3KOA0THYeCKUX (PaKTOpPOB:
abuoTnueckre, OWOTHYECKHMe U aHTPOIOreHHbIe. /JleliCTBHe 3KOJIOTUYECKUX
(haKTOpPOB Ha OPraHU3MBblI.

AbuoTtndeckue (akTOphI: CBET, TeMIlepaTypa, BAaXXHOCTh. doTorepruogusm.
[lpucriocobnieHrss  OpraHU3MOB K  JIeHCTBUIO  abuoTuueckux  (hakTOPOB.
buosiornueckvie puTmsl.

buotnueckve  (akTopBbl. Buasl  OMOTUUECKHMX  B3aUMOJENCTBUIA:
KOHKYPEeHLIMs, XUILHUYeCTBO, cuMO1o03 U ero ¢opmel. [TapasuTusMm, Koomeparusi,
MyTyajqu3M, KOMMeHCanmu3M (KBapTHPAHCTBO, Hax/ieOHUUYeCTBO). AMeHCaJH3M,
HelTpasu3M. 3HaueHHWe OWOTHYECKMX B3aUMOJEMCTBUN /Jisi CYIleCTBOBAHUS
OpPraHU3MOB B MPUPO/IHBIX COODI[eCTBAX.

OKOJIOTUYeCKre XapakTepUCTUKU mnonyssanuu. OCHOBHbIe —I10KasaTesd
MOMYJ/ISLUU: YUCIEHHOCTb, TIOTHOCTb, POXJAeMOCTb, CMEPTHOCTb, MPUPOCT,
Murpauys. JJvHaMuKa 4riC/IeHHOCTH TMOMYJISILANA U €€ peryJisiusl.

JdeMoHCcTpanuu:

[Toptpetsl: A. l'ymbonbat, K. @. Pynbe, 3. ['ekkenb.

Tabmuibl U cxeMbl: KapTa «IIpuposHbie 30HBI 3eMan», «Cpeabl 0OUTaHUS
opraHu3MoB», «®doronepuoausm», «llonmynsiuu», «3aKOHOMEPHOCTU pOCTa
YUCJIEHHOCTHY TONYJISILUY UH(Y30PUU-TY(DesIbKU», «IIuireBble Lenm».

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

JlabopatopHasi pabota Ne 3. «Mopdosoruueckue ocoOeHHOCTH pacTeHUN U3
Pa3HBIX MECT OOUTAHUSI».

JlabopartopHasi pabota Ne 4. «BnusiHMe cBeTa Ha POCT M pa3BUTHE UePEHKOB
KoJ/ieyCa».

[TpakTrueckas pabora Ne 2. «I1oCUéT MIIOTHOCTH MOIYJISIMI Pa3HLIX BUIOB
pacTeHu».

Tema 4. Coo011ecTBa M 9K0/I0rHYeCKHEe CHCTeMbI.

Coo01ijecTBo opraHm3MoB — OuorieHo3. CTpYKTyphl OHOLieHO3a: BH/OBas,
MPOCTPaHCTBeHHasA, Tpoduueckass (muileBas). Bupbl-nomyHaHTbl. CBSI3M B
ouoreHo3e.

OKosioruueckde cucrembl (9Kocuctemsbl). [loHsTve 006 3KocucteMe u
OuoreorieHo3e. @DYHKIMOHATbHbIE KOMIIOHEHTbI 3KOCHUCTEMBI: TPOJYLIEHTHI,
KOHCYMEHTBI, pefyLeHTbl. KpyroBOopoT BelleCTB U MOTOK SHEPTUM B 3KOCUCTEME.
Tpoduueckne (muileBble) YPOBHU 3KOCUCTeMbl. [luilleBble 1jerMyd U CeTH.



OcHOBHbIe TIOKa3aTeJd SKOCUCTeMbl: OuoMacca, TPOAYKLMs. OKOJOTHYeCcKue
MUpaMU/bl:  TIPOAYKLMM, UWCAeHHOCTH, Ouomaccel. CBOMCTBa 9KOCHUCTEM:
yCTOMUMBOCTh, CAMOpery/isiLiusi, pa3Butue. CyKieccusl.

[TpupoHbIe 3KOCUCTEeMBI. JKOCUCTEMBbI 03€p U peK. JKOCUCTeMa XBOWHOTO
W/IA IIUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTeHHBbIE ~ JKOCUCTEMBbI.  ATPO3KOCHUCTEMBI. Y POO3KOCHCTEMBI.
Buosioruueckoe v X035HCTBEHHOe 3HaUeHKe arpoKOCUCTEM U yPOOIKOCHUCTEM.

bropa3Hoobpa3ue kKak (akTop yCTOMUMBOCTH 3KocucteM. CoxpaHeHHe
buosiornueckoro pasHoobpasus Ha 3emie.

Yuenue B. U. BepHaackoro o 6uocdepe. I'paHuiibl, COCTaB U CTPYKTypa
ouocdepnl. JKupoe BemectBo U ero (yHkOuH. OcobeHHOCTH Ouochepnl Kak
riiobanbHONM 3KOocHcTeMbl. [IMHaMWuecKoe paBHOBece M oOpaTHasi CBsi3b B
buocdepe.

KpyroBopoThI BellleCTB ¥ OMOreoXMMHUUeCKUe LIMK/IbI 3/1eMeHTOB (yriepo/a,
a30Ta). 30Ha/IbHOCTh 6rocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Orocdepe 3emsn. AHTpOTIOreHHbIe U3MeHeHus1 B 6rocdepe.
['nobasnbHbIE 3KOI0TUYeCKHe MPo0JieMbl.

Cocy1ecTBoBaHHe MIPUPO/IbI u ye/I0BeueCTBa. CoxpaHeHue
6riopa3Hoobpa3usi Kak OCHOBA yCTOMUMBOCTH Grocdepbl. OCHOBa paljiOHaTBLHOTO
yrpaBjieHUsi TIPUPOJHBIMM pecypcaMu M WX MCI0Jib30BaHUe. [JoCTKeHUs
61oIoTUM ¥ OXpaHa TIPUPO/IBI.

JdeMoHCcTpanuu:

[Toptpetsl: A. [Ixx. Tencu, B. H. Cykaués, B. 1. BepHagckwii.

Tabmuibl U cxembl: «[IuieBbie 1eTH», «bHUOIEHO3: COCTaB U CTPYKTypa»,
«[IpupogHbie coobmiectBa», «llernu muTaHusT», «IKOJOTHUYECKass MHPaMUIa»,
«buocdepa v yenoBek», «IKOCHCTeMa IUPOKOJHMCTBEHHOTO jieca», « JKOCHUCTeMa
XBOWHOro neca», «buoueHo3 Bomoéma», «ArponeHo3», «lIpuMepHsbIe
aHTPOTIOTeHHbIe  BO3/IEMCTBUSI Ha MpUpOAy», «BaxHelIne HCTOUHHUKH
3arpsisHeHHsI BO3/[yXa M I'PYHTOBBIX BO/», «IlouBa — BakHelIIlasi COCTaBJIsIOIIIAs
6rocdepbi», «PakTOphl Aerpajaldy mous», «I[lapHrKoBbii 3ddekT», «DPaKTOpHI
PaIMOAKTUBHOTO 3arpsi3HeHus Ouocdepnl», «OOIasi cTpykTypa OmHochepni»,
«PacripocTtpanenne usHu B Ouocdepe», «O30HOBBIM 3KpaH Ouochepsb»,
«KpyroBopor yriiepoza B 6rocdepe», «KpyroBopoT a3oTa B IIPUPOJIE».

OO6opy/oBaHue: Mo/ie/lb-alIMKals « TUIMUHbIe OWMOIIeHO3bl», repbapuii
«PacruTenbHbIe co0b1IeCTBa», KOLIEKIUN «broIieH03», «BpeanuTenu BaXKHEUIITHNX
Ce/IbCKOXO3SMCTBEHHbIX ~ KY/JbTyp», Trepbapyuv ¥ KOJ/UIEKIIMM pacTeHud W
JKUBOTHBIX, TIDUHAJJIeXalle K pa3HbIM 3KOJ0TMYECKHMM TCpYIaM OJHOrO BH/[A,
KpacHasi kHura Poccuiickoit ®epepaiiyu, u300pakeHHs] OXpaHSIeMbIX BHIOB
pacTeHUU U )KUBOTHBIX.



INTAHUPYEMBIE  PE3YJIbTATbBI OCBOEHUA TIPOI'PAMMELBI 110
bNOJIOI'MN HA  BA3OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHNMSA

Cormacio ®I'OC COO, ycTtaHaBAMBaKOTCSI TpeOOBaHUSA K pe3yabTaTaM
OocBoeHHUS OOyvarol[UMHUCS TIporpaMM  cpefgHero  o0iero  oOpa3oBaHUS:
JTMYHOCTHBIM, MeTarpeIMeTHBIM U TIPe]METHBIM.

JINUHOCTHBIE PE3YJ/IbTATDI

B CTpyKType JIMUHOCTHBIX pe3y/bTaTOB OCBOeHMsl mpeaMera «buomorvs»
BbIZIe/IeHbl CJIeIYIOI[He COCTAaBJISION[HE: OCO3HAHWe O0YyUarol[UMHUCS POCCHUHCKON
IPaKIAaHCKOM UIEHTUYHOCTU — TOTOBHOCTU K CaMOPA3BUTHIO, CAMOCTOSITETbHOCTH
W caMoolpefie/ieHUI0, Haluuhe MOTHBAIMM K  o0yueHWIo  OHoJioruwy,
1[e/leHaripaB/ieHHOe Ppa3BUTHe BHYTPEHHUX YOeXeHWM JIMYHOCTA Ha OCHOBE
K/TFOUEBBIX I1[eHHOCTeH W WCTOPUYECKHX TPaAWLIMN pa3BUTHS OHUOIOTUUECKOTO
3HAHUS, TOTOBHOCTb U CIIOCOOHOCTH 0OYYarOIIMXCsi PyKOBOJCTBOBAThHCS B CBOEM
J1esITeNTIbHOCTU  1|eHHOCTHO-CMBIC/IOBBIMHA ~ YCTAaHOBKAaMH, TMPUCYLLIMMU CUCTEME
Ouosiornueckoro o0Opa3oBaHMs, Ha/JWuyMe JKOJIOTUYECKOro TPaBOCO3HAHMS,
CTIOCOOHOCTU CTaBUTh 1€/ U CTPOUTD JKHU3HEHHbIE TI/IaHBbl.

JINUHOCTHBIE pe3y/nbTaThl OCBOEHUs MpeaMeTa «BuoOJOTHsS» JOCTUTAlOTCS B
eIUHCTBe yuyeOHOM U BOCIUTATEBbHOW [IeATEeIbHOCTH B COOTBETCTBHM C
TPAIULIMIOHHBIMU POCCUMCKUMU COLIMOKYTbTYPHBIMU, UCTOPUUYECKUMU U [IyXOBHO-
HPABCTBEHHBIMH 1[€HHOCTSIMH, TIPUHSATHLIMU B OOII[eCTBe TpaBWIaMH W HOpMaMH
TIOBe/IeHHsI U CIOCOOCTBYIOT IIpolleccaM CaMOTIO3HaHUs, CaMOBOCITUTAHUSI U
CaMOpa3BUTHsl, Ppa3BUTHS BHYTPeHHeW TMO3ULUM JIMYHOCTHU, TIaTPUOTHU3Ma,
yBa)keHUs1 K 3aKOHY U TPaBOMOPS/IKY, YeJ0BeKYy TPyJa U CTapllieMy TOKOJIEHUIO,
B3aMMHOTO YBa)KeHUs, OepeXXHOr0 OTHOIIEHUSI K KYJIbTYPHOMY HacC/lequio |
TPaJIMLIUSIM MHOTOHALIMOHa/bHOTO Hapoja Poccuiickot @epnepauyd, Npyupojie U
OKpY>Karolleun cpeje.

JINUHOCTHBIE pe3y/ibTaThl OCBOeHUs yuyeOHOro mpeameTa «buosiorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh M CTTIOCOOHOCTh 00yUYarINXCsl pyKOBOICTBOBAThCS
chopMHUpOBaHHOKW BHYTPEeHHeW TMO3Ul[Med JIMYHOCTH, CUCTEMOW I1[eHHOCTHBIX
OpHEeHTALWM, TIO3UTHUBHBIX  BHYTPEHHUX  YOEXJeHWH, COOTBETCTBYIOIIUX
TPAIUI[MOHHBIM TIeHHOCTSIM POCCHHCKOTO OOIIecTBa, paciliipeHHre >KU3HEHHOTO
OMbITa Y OMbITA AEeSITeTbHOCTH B MPOLIECCe peasv3aliid OCHOBHBIX HarlpaB/IeHUU
BOCITUTATE/IbHOU J1eSITeIbHOCTH, B TOM YUCJIEe B YaCTH:

1) rpaX/JaHCKOr0 BOCTIMTAHUSA:

cchOpMHUPOBAHHOCTb TPAYKAAHCKOM MMO3ULMK 00y4Jaroierocst Kak akTHBHOTO U
OTBETCTBEHHOTO UjleHa POCCHUHCKOTO 00IIleCcTBa;

OCO3HaHWEe CBOUX KOHCTUTYIIMOHHBIX TIpaB U O0OsI3aHHOCTEH, yBaKeHHe
3aKOHa Y TpaBOMOPSIJKaA;



TOTOBHOCTh K COBMECTHOW TBOPUECKOMW [esiTe/lbHOCTH TIPU CO3J,aHUHU
yueOHBIX TIPOEKTOB, pellleHuH YueOHBIX W MO3HaBaTeIbHBIX 3a/jay, BbITOTHEHUU
OMOIOTUUeCKUX IKCIIEPUMEHTOB;

CTIOCOOHOCThL ~ OTIpefieNIiTh COOCTBEHHYIO TIO3WI[MI0 TI0 OTHOIIIEHWIO K
SIBJIEHUSIM COBPEMEHHOU JKU3HU U OOBSICHSTD €é;

yMeHUe YUUTHIBaTh B CBOMX AEMCTBUSX HEOOXOJUMOCTb KOHCTPYKTUBHOTO
B3aMMOJIENCTBUS JIFOZIEN C pa3HbIMU YOEXKIeHUSIMU, KYJIbTYPHBIMU 1[eHHOCTSIMU U
COLIMAJIbHBIM TI0J/I0KEHUEM;

TOTOBHOCTb K COTPYJHWUYECTBY B TIpOLleCCé COBMECTHOTO BbITIOJIHEHUS
yueOHbIX, TIO03HaBaTeIbHBIX W HCCIeOBAaTe/IbCKUX 3a/jady, YBaKUTEIBbHOTO
OTHOILIEHHSI K MHEHUIO OINMOHEHTOB TpU OOCY)X/AeHHWH CIIOPHBIX BOIIPOCOB
OMOOrHYeCKOT0 Co/lep KaHuS;

TOTOBHOCTh K T'yMaHWTApHOM Y BOJIOHTEPCKOM J1esITe/IbHOCTH;

2) NaTPUOTHUUYECKOT0 BOCTIMTAHMS:

c(hOopMHPOBaHHOCTb POCCHUMCKOU IPaK/]JaHCKOM WJIeHTUYHOCTH,
MaTpyuoTH3Ma, YBaXkKeHHsT K CBOeMYy Hapo/ly, YyBCTBA OTBETCTBEHHOCTH Iiepe[
PonvHOW, ropfocTv 3a CBOM Kpad, CBOWO PoauHy, CBOW SI3BIK M KYJBTYPY,
TIPOIIIOe Y HacCTosilee MHOTOHAI[MOHAILHOTO HapoZa Poccuy;

LIEHHOCTHOE OTHOLLIeHWEe K TIPUPOTHOMY HaC/Ie[IUI0 U TTaMSITHUKAM MPUPO/BI,
JNOCTXKeHusM Poccuu B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTHUSIX, TPY/E;

CTIOCOOHOCTh OI[eHWBAaTh BK/A[] POCCHUMCKHMX YUEHBIX B CTAHOBJIeHWE U
pa3BuTHe OuosOTMM, TIOHUMaHHs 3HaueHWs OWOMOTMM B TI03HAHWW 3aKOHOB
TIPUPO/IbI, B JKU3HHU YeJjloBeKa M COBPeMeHHOT0 00I11eCcTBa;

uzieiiHast yOe)KJEHHOCTb, TOTOBHOCTh K CJIy)KeHHIO U 3amure OTedecTBa,
OTBETCTBEHHOCTb 3a ero Cyb0y;

3) AyXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHMSA:

0CO3HaHWe yXOBHBIX LIEHHOCTEeN POCCUUCKOTO HapO/a;

c(hOpMHUPOBaHHOCTb HPABCTBEHHOI'0 CO3HAHWS, STUUECKOT 0O MOBe/IeHUS;

CTIOCOOHOCTh OlIeHMBaTh CUTYAlMI0 W TPUHWMATb OCO3HAHHBIE peIleHHs,
OPUEHTUPYSCh Ha MOPAJIbHO-HPAaBCTBEHHbIE HOPMbI U LIEHHOCTH;

0CO3HaHUe JIMYHOTO BKJ/IaJja B IIOCTPOEHHe YCTOUMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIIIEHWE K CBOMM POJIUTE/ISIM, CO3[jaHHI0 CEMbU Ha OCHOBE
OCO3HAaHHOT'O TIDUHATHUS LIEHHOCTeM CeMEeMHOM J>KW3HU B COOTBETCTBUM C
TpaJuLMsIMU HapoJoB Poccuuy;

4) 3cTeTUYeCKOro BOCIIUTAHUSA:

3CTeTUYeCcKoe OTHOIIIeHHWe K MUY, BK/OUasi 3CTeTHKY ObiTa, HAyYHOTO U
TeXHWYeCKOT0 TBOPUeCTBa, CIIOPTa, TPYZa, 001[eCTBeHHBIX OTHOLLIEHH;

TOHMMaHHWe SMOIMOHAIbHOTO BO3/IeMCTBHUS )KUBOUM MIPUPO/IbI U €€ [1eHHOCTH;

TOTOBHOCTh K CAMOBBLID@)KEHWIO B pa3HbIX BH/IaX HCKYCCTBA, CTpeMJ/ieHHe
TIPOSIBJISATh KaueCTBa TBOPUYECKOU JIMUHOCTH;

5) ¢u3nueckoro BocnuTaHusi, (GopMHUPOBAaHMS KYJ/IbTYPbl 3/I0POBbS U
IMOIMOHA/ILHOTO 0/1aromo/Tyunsi:



TOHMMaHWe W peanu3alds 3740poBoro U 0Oe3oracHoro obOpasa >KW3HU
(3mopoBoe  muTaHWe, COO/MIOZIeHWe  TUTWUEHWYeCKUX TpaBUl UM HOPM,
cbasaHCUPOBaHHBIN PEXXUM 3aHATHH W OT/AbIXa, pery/spHas Qu3nueckas
aKTUBHOCTH), 0O€epeXXHOTro, OTBETCTBEHHOTO W KOMIIETEHTHOT'O OTHOIIEeHUs K
coOCTBEeHHOMY (PU3UUECKOMY U TICUXUYeCKOMY 3/10POBbIO;

TOHUMaHWe 1[eHHOCTU TpaBWI WHJWMBUyalbHOTO U  KOJIJIEKTUBHOTO
Ge30macHOro roBe/ileHust B CUTYaLUsIX, YTPOXKAIOIIUX 3[I0POBBIO U YKWU3HU JIIO/Iel;

OCO3HaHUWe TIOC/e/ICTBUM W HENpHUSTHS BPeJHBIX TPUBbIYEK (yroTpebsieHus
aJIKOT0J1s1, HADKOTUKOB, KypeHUsl);

6) TpyAOBOro BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HaHHUe [IeHHOCTH MacTepCTBa, TPYJ0/o0ue;

TOTOBHOCTh K AaKTHMBHOW [eATeJIbHOCTH TEeXHOJIOTUYeCKOM W COLMAaJIbHOU
HaTpaB/IeHHOCTH, CIIOCOOHOCTb WHUI[MMPOBATh, MJIAHUPOBaTh U CaMOCTOSITE/IbHO
BBITIOJIHATH TaKYH0 /eTe/IbHOCTh;

VHTEepeC K pa3/MuHbIM cepaM MpodecCuoHaNbHOU AesTeNbHOCTH, YMEHHUEe
coBeplllaTb OCO3HaHHBIM BbIOOpP OyAyleit mpodeccud W peasM30BbIBATh
coOCTBeHHbIe )KU3HEHHbIEe TUIaHbI;

TOTOBHOCTb UM CIIOCOOHOCTb K 00pa3oBaHUIO M CaM000Opa3oBaHHIO Ha
TIPOTSKEHUU BCeU )KW3HY;

7) 3K0/I0TUYeCKOr'0 BOCITUTAHUS:

9KO0JIOTUYEeCKH I1iejiecooOpa3Hoe OTHOIIeHHe K TIpUpoJie KakK HCTOUHUKY
JKU3HU Ha 3emJie, OCHOBe e€ CyLeCTBOBaHUSI;

TOBBIIIIEHWe YPOBHSI 9KOJIOTMUeCKOW KYJIbTYphbl: TpUOOpeTeHHe OIbiTa
TIJIAHUPOBAHUSI TIOCTYNIKOB M OLIEHKH WX BO3MOJKHBIX TIOC/TI€/ICTBUM  [I7Ist
OKpY>Karoll|el Ccpe/ibl;

0CO3HaHMe T00aJBbHOTO XapakTepa JKOJIOTUYEeCKUX Tpo0sieM U TyTer ux
pellieHus;

CIOCOOHOCTh  MCIIOJ/Ib30BaTh TMpuoOpeTaemMble TIpM H3yueHUW OHoJioruu
3HAHUSI W YMeHUs TIpU pellleHUH MpobseM, CBS3aHHBIX C PpalMOHA/IBHBIM
NIPUPOJIOTIO/Ib30BaHeM  (cob/tofieHre  TMpaBWi — TIOBeJileHWss B TIPUPOJE,
HaripaB/ieHHbIX Ha COXpaHeHWe paBHOBECHsI B 5KOCHUCTeMax, OXpaHy BHU/IOB,
9KOCHCTeM, brocdepnl);

aKTMBHOE HerpusTHe [eWCTBUM, MNPUHOCAIIMX BpeJ,  OKpyyKarolleu
TIPUPOJIHOM CpeZie, yMeHHe MPOTHO3MPOBaTh HeO/aronpusiTHbie 3KO0JIOTHYeCcKHe
MOCJIe/ICTBUS MpeANPUHUMAaeMbIX AeMCTBUN U NPeJOTBPALLaTh UX;

Ha/ure pa3BUTOTO SKOJOTMUeCKOT0 MBbIIIeHUs], SKOJIOTUUeCKOu Ky/bTYphl,
OTIbITa J1esiITeIbHOCTU 9K0JIOTUYECKOU HarpaB/IeHHOCTH, yMeHUsI
PYKOBO/ICTBOBAaTbCSI MU B TO3HaBaTelbHOM, KOMMYHUKAaTUBHOW U COLMAILHOM
MPAKTUKe, TOTOBHOCTHU K yUaCTHIO B MPAKTUUECKOM [1eiTeIbHOCTU SKOI0TUUeCKOo
HarpaB/IeHHOCTHY;

8) 1leHHOCTH HAyYHOTr'0 MO3HAHUSA:



c(hOpPMHUPOBAaHHOCTb MHPOBO33DEHHs], COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI HayKu U OOILeCTBeHHON MPaKTUKW, OCHOBAHHOTO Ha Juajore
KyJbTYp, CIIOCOOCTBYIOLL[ETO OCO3HAHHIO CBOETO MeCTa B MOJIMKY/IbTYPHOM MUDE;

COBEPILIEHCTBOBAHME $SI3bIKOBOM M UMTAaTEeJbCKOU KYJbTYPbl KakK CpeJCTBa
B3aUMO/IEWCTBUS MEX/Y JIFOABMU U MIO3HAHUS MUDa;

TOHMMaHWe CcrielupuKu OUOJIOTUU KaK HayKu, OCO3HaHUs eé poau B
(¢bopMHpOBaHMY paLjMOHAIBHOTO HAYYHOTO MBIILJIEHUS, CO3/aHHH LIeJIOCTHOTO
TIpe/iCTaBeHdss 00 OKpy)KarollleM MHpe KaK O eAMHCTBe TPHUPO/bl, UeloBeKa U
o0IriecTBa, B TI03HAHWUM TIPUPOJHBIX 3aKOHOMEPHOCTeW U pellleHrud Mpobsem
COXpaHeHUs1 TPUPOJAHOI0 PaBHOBECHSI;

y0eXXIEHHOCTh B 3HAUMMOCTH OHOJIOTHU [I/Isi COBPEMEHHOM LMBUIM3al[UH:
obecrieueHrsi HOBOTO YPOBHSI pa3BUTHsI Me[WLIMHBI, CO3[jaHUE TepCIIeKTUBHbBIX
OMOTEXHOJ/IOTHM,  CMOCOOHBIX  pelllaTh  pecypcHble  MpobjemMbl  pa3BUTHUS
ye/IOBeUeCTBa, MIOMCKA TMyTel BbIXOZA M3 IVI00a/TbHBIX 9KOJIOTHYeCcKuX rpobsieM u
obecrieueHusi  TiepexoZila K  yYCTOMUMBOMY  pa3BUTHIO,  Ppal[MOHAJbLHOMY
VICTIOJIb30BaHUIO TPUPOJHBIX pPeCypCcOB U (POPMHPOBAHMIO HOBBIX CTaHJapTOB
JKU3HU;

3aMHTEpPeCOBAaHHOCTh B TOy4eHUM OHO/IOTMUeCKHUX 3HAaHUW B  IIe/sX
TIOBbIILIEHUsT  O0Lell  Ky/JbTypbl, €eCTeCTBeHHO-HAayYHOM TIPaMOTHOCTH, KakK
COCTaBHOM YacTH (PYHKIJMOHA/ILHOM I'PAMOTHOCTH OOYy4YaroImmxcs, (OpMUPyEMOM
TIpU M3y4eHUU OMOJIOTHHY;

TIOHUMaHue CYIIHOCTA METO/IOB MO3HaHMSI, UCIO/Ib3yeMbIX B €CTeCTBEHHBIX
HaykaX, CIIOCOOHOCTM WCII0/Ib30BaTh IIO/lydaeMble 3HaHUS [/l aHa/lM3a WU
00BsICHEHUSI SIBJIEHUM OKDPY’)KaloIllero MUpa U MPOUCXOASAIIUX B HEM U3MeHEeHUH,
yMeHUe [enaTb OOOCHOBaHHBbIE 3aK/IFOUEHUSI Ha OCHOBe HayuHbIX (DaKTOB U
VIMEIOLLIUXCS JIAHHBIX C LeJIbI0 MOJIyY€eHHUs JOCTOBEPHBIX BbIBO/OB;

CMOCOOHOCTh CaMOCTOSITEIbHO WCIIO/Ib30BaTh OMONOTHYeCcKre 3HaHUS [IIs
peliieHust TIPO0JIeM B peasTbHbIX KU3HEHHBIX CUTYalUsIX;

OCO3HaHWe LIEHHOCTM HAyYHOU [esiTellbHOCTH, TOTOBHOCTb OCYILECTBJISATh
TIPOEKTHYIO U UCCJIe0BATeNbCKYHO JesiTeIbHOCTh UHVMBUIYaIbHO U B TPYIIIIE;

TOTOBHOCTb U  CIIOCOOHOCTH K  HeIlpephiBHOMY  00pa30oBaHUI0 U
camoo0pa30BaHWi0, K aKTHBHOMY TIOyYeHWIO HOBBIX 3HAaHWW 1O OHO/IOTHH B
COOTBETCTBUHM C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeTanpeMeTHbIe pe3y/bTaThl OCBOeHHs yueOHOro ripeameta «buosiorusi»
BK/IFOUAIOT: 3HauMMble /i1 (OpPMUPOBaHUS MHMPOBO33DeHMsT 00yuaroluxcst
MEXIUCIUTITMHAPHBIE (MeXKITpeJIMeTHbIe) OOITleHayUHble TOHSTHS, OTPa’karolfre
1[eJIOCTHOCTh Hay4YHOM KapTHUHbI MHpa W CHeUuuKy MeTOJOB TI03HaHUS,
WCIO/Tb3YEeMbIX B €CTeCTBEHHBIX HayKax (BelleCTBO, SHEeprus, siBJieHUe, TpoLiecc,
cucTeMa, HayuHbIi (akT, MPUHIUI, TUMOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
WcciejoBaHWe,  HaOmofieHHWe,  W3MepeHWe,  JKCIIePUMEHT W JIPYTHX),



yHUBepcasbHble yueOHble JeiicTBUsS (TI03HaBaTe/bHble, KOMMYHUKaTUBHbIE,

pEryasiTUBHbIE), obecreurBaroLLe (dbopMHupoBaHue (GyHKLMOHATBHOU
IPaMOTHOCTH U COLIMA/bHOM  KOMITeTeHLIMM OO0yvaroIuxcs, CrnocoOHOCTh
obyyarormxcs VICTI0/Ib30BaTh OCBOEHHbIe MeXIUCLUIUIMHAPHBIE,

MHDOBO33peHUeCKHe 3HaHWS U yHUBepCca/libHble yueOHble [eWCTBUS B
T03HaBaTe/bHOW U COLMA/IbHOM TMPaKTUKe.

MertaripeiMeTHbIe pe3y/bTaThl OCBOEHUs TIPOrPaMMbI CpefiHero oO0IIero
o0Opa3oBaHUs [JOJKHBI OTPaXkaTh:

OBnajenue YHHMBepPCa/IbHBIMH y4eOHBIMHU Mo3HaBaTe/IbHbIMH
NeflCTBUAMU:

1) 6a3oBbIe JTorMUecKHe JeCTBUA:

camMoCTosiTe/IbHO ~ (DOPMy/MpOBaThb W aKTyaJM3upoOBaTh  Ipobiemy,
paccMaTpuBaTh €€ BCeCTOPOHHE;

WCII0/Tb30BaTh MNPU OCBOEHUM 3HAHWW TIPUEMBI JIOTUUYECKOTO MBbIIIIEHUS
(aHasM3a, CMHTe3a, CpaBHeHHs, KinaccuduKkaiyu, 000011eHusT), pacCKpbIBaTh CMBIC/T
OUOIOTUUeCKUX TIOHATHM (BBIJENATh UX XapaKTepHbIe MPU3HAKW, YCTaHAB/IWBAThH
CBSI3U C JIDYTUMU TIOHSITHUSIMUA);

omnpefiesiAiTh LieJId JAesTe/lbHOCTH, 3ajaBasi MapamMeTpbl M KPUTEPUU UX
JOCTWXKEHHsI, COOTHOCUTD Pe3yJ/IbTaThl AesiTe/TbHOCTHU C TTOCTaB/I€HHBbIMU LIE/ISIMU;

WCTI0/Th30BaTh OMOOTMUeCKye TIOHSTUS A1t 00bsCHeHUsT (DaKTOB U SIBJIEHUM
JKUBOM TIPUPOJbI;

CTPOUThH JIOTUUECKUe PpacCyKieHusi (MHAYKTHUBHbIE, JeAyKTUBHbIE, TI0
aHaJIOTuM), BBISIB/IATb 3aKOHOMEPHOCTHM M TMPOTHMBOPEUMsi B pacCMaTpUBaeMbIX
sIBJIEHUSIX, (DOPMYJIMPOBaTh BbIBO/IbI U 3aK/TFOUEHHUSI;

TIPUMEHSITh CXeMHO-MO/Ie/IbHbIe cpeacTtBa  AJiA Tipe/iCTaBJ/IeHUS
CYILleCTBEHHBIX CBsI3eli M OTHOIIIEHWI B M3ydyaeMbIX OHMOMOrMYecKux oObeKTax, a
TaKKe  TMPOTMBOPEUMH  pa3HOTO  pO/a,  BBISIBJAEHHBIX B  pa3/IMUHBIX
MH(MOPMaI[MOHHBIX UCTOYHHUKAX;

pa3pabaThiBaTh IIaH pelleHHs] MPOOeMbl C YUETOM aHa/M3a MMEROIIUXCS
MaTepya/ibHbIX U HeMaTepHUaJibHbIX PECYpPCOB;

BHOCUTh KOPPEKTHBBI B [IeITE/IbHOCTh, OLIEHUBAaTh COOTBETCTBHE PE3YJ/IbTaTOB
1ie/ISIM, OL[eHWBAaTb PUCKU MOCJIe/ICTBUM JesITe/TbHOCTH;

KOODAWHUPOBaTh W  BBHITIOJHATH paboTy B YC/IOBUAX — peasbHOTO,
BHUPTYa/bHOTO ¥ KOMOMHMPOBAHHOTO B3aUMO/EUCTBYS;

pa3BUBaTh KpeaTMBHOE MBIILIJIEHHe TIPU pellieHrnH XKU3HeHHBIX MpobieMm.

2) 0a3oBbBIe HCC/IEA0BATETHCKHE IeHCTBHUS:

B/Ia/IeTh HaBbIKaMU y4eOHO-HCCieIoBaTe/IbCKOM 1 TPOEKTHOM JIesITe/TbHOCTH,
HaBbIKaMH  pa3pellieHdsi npobseM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITe/TbHOMY TTIOMCKY METO/IOB pelleH!sI MPaKTUYeCKUX 3a/iad, MPUMeHEeHHUIO
Pa3/IMYHBbIX METO/IOB MMO3HAHUS;

WCIO/Ib30BaTh pa3/nyYHble BUJBI [eATeJIbHOCTH [0 MOJyYEeHUID HOBOTO
3HaHUS, €ro WHTepIpeTaly, TpeoOpa30BaHUI0 W TIPUMEHEHWI0 B YyueOHBIX
CUTYyal[UsIX, B TOM UHCJIe TIPU CO3ZIaHUU yUeOHBIX U COI[Ma/IbHBIX TTPOEKTOB,;



(hopMHpOBaTh Hay4YHbIM TUIT MBIIIEHUS], BaZileTh HAyYHOU TEepMUHOJIOTHEH,
K/IFOUeBbIMU TIOHSATHUSIMUA U METOZIAMU;

cTaButh U (HOPMYJIUPOBaTL COOCTBEeHHBbIE 3afjaud B 0Opa3oBaTebHOM
J1esiTeNTbHOCTU U YKU3HEHHBIX CUTYallUsX;

BBLISIBJIITb  TIPUUMHHO-C/IE/ICTBEHHbIE CBSI3M UM aKTya/JM3UpOBaTh 3afiauy,
BbIZIBUTaTh TUIOTe3y eé pellleHus, HaXOAUTh apryMeHTbl [/isi [l0Ka3aTeJbCTBa
CBOMX YTBepXK/EeHUM, 3a/laBaTh MapaMeTphbl U KPUTEPUH PellleHuUs;

aHa/IM3UPOBaTh TMOMyYeHHble B XOJie pelleHus 3alaud  pe3y/bTaThl,
KPUTHUECKU OIIeHWBATh WX [JOCTOBEPHOCTh, POTHO3UPOBATh U3MeHeHHe B HOBBIX
YCJIOBUSIX;

JlaBaTh OL[EHKY HOBBIM CUTYal[UsM, OLleHUBaTh MPHOOPETEHHBI OIIBIT;

OCYILIeCTBJISITh 1je/ieHarpaB/IeHHbIM TIOMCK TepeHoca CpefiCcTB U CrocoboB
JleiCcTBUS B MpodeCCUOHaTbHYIO CPefy;

yMeTb TepeHOCUTh 3HaHUSl B T03HABaTe/bHYH0 M TMpPaKTUYecKyro o0sacTu
YKU3HeJlesITeJIbHOCTH;

yMeTb WHTETPUPOBATh 3HAaHUS U3 Pa3HBIX YUeOHBIX MTPeIMETOB;

BbIZIBUTaTh HOBbIe W/JieH, MpejjjlaraTb OPUTMHAJIbHbIE TOJX0/Ibl U pellleHus,
CTaBUTH MPOO/IEMBI U 3a/lauu, [JOTyCKatoIlIye ajibTepHaTUBHbIE PellieHusl.

3) pabota c uadopmanuei:

OpPHEHTUPOBATHCS B Pa3/MUHbIX UCTOUHUKAX UH(OpPMaIuu (TeKcTe yuebHOTO
nocobusi, HAy4YHO-TIOMY/SIPHONM  JUTepatype, OWO/MOTMUECKUX C/IOBApsiX U
CTIpaBOYHMKAX, KOMITBIOTEPHBIX 0a3axX [JaHHBIX, B VIHTepHeTe), aHa/M3UPOBATh
vHGOpPMALMIO pa3/TMYHbIX BUZOB U (DOPM TIpeJCTaB/ieHNs, KpDUTHUECKH OI[eHUBATh
€€ TOCTOBEPHOCTh U HEIPOTHBOPEUNBOCTb;

dbopMyiMpoBaTh 3arpochl ¥ TIPUMEHSATh pa3/idyHbie MeTOZbl TIPY TIOHMCKe U
otbope OGuosiornueckoii uHbOPMaIK, He0OXOAUMON /IS BHITIOIHEHUS y4eOHbIX
3ajiauy;

rpuoOpeTaTh OIBIT MCIO/b30BaHUS HWHGOPMAIIMOHHO-KOMMYHUKATHBHbBIX
TeXHOJIOTHI, COBEPIIIEHCTBOBAaTh KY/IbTYpPy aKTUBHOT'O MCIO/b30BaHUS Pa3/TMUHbIX
TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO ~ BbIOMpaTh  ONTUMAanbHyH0  (opMy  Tpe[CTaB/ieHUS
buonornueckor nHGopmaru (Cxembl, rpapUKy, AUarpaMMbl, TaO/IULbI, PUCYHKU
H Apyroe);

WCTIO/Ib30BaTh HAyuHBIA s3bIK B KayecTBe CpeACTBa mpu pabote cC
Ouosiornueckor uWHGOpMalMel: TIPUMeHSTh XUMUUeckue, (usnueckue W
MaTemMaTUueCKrde 3HaKM U CUMBOJIbI, (hopMmysbl, abbpeBUaTypy, HOMEHKIATypy,
WCTOb30BaTh M Tpeobpa3oBbIBaThb  3HAKOBO-CUMBOJIMUECKHE  CpeJCTBa
HarJIsiAHOCTY;

B/IaZieTh ~ HaBbIKAMM  pacClO3HaBaHUWA M 3alUThl  WHGMOpMaIUH,
rvHbOpMaLMOHHOM 6e30MaCHOCTH TMUHOCTH.

OgjajieHle yHUBEPCA/TbHBIMH KOMMYHUKATUBHBIMH JIeCTBUAMM:

1) o0menue:



OCYIIeCTB/ISATh KOMMYHHUKAILIMU BO BCeX cdepax >KU3HHU, aKTUBHO yuaCTBOBAThb
B IMAJIOTe WM JIUCKYCCHUU TI0 CyIlecTBY oOcCy)kiaeMoil Tembl (yMeHHe 3a/laBaTh
BOIIPOCHI, BBICKA3biBaTh CY)KJEHUSI OTHOCHUTETHHO BBITIOJHEHUSI TIpefijlaraeMou
3a/lauM, YUUThIBaTb WHTEPEeChl U COTIaCOBAHHOCTb TO3UIIUNA APYTMX yUaCTHUKOB
[lMajiora Wi JUCKYCCUN);

pacrio3HaBaTh HeBepOa/bHbIe CpeZACTBa OOIIeHWs, TIOHMUMATb 3HaueHHe
COLIMA/IbHBIX 3HAKOB, MPEATOChIIOK BO3HUKHOBEHUSI KOH(IUKTHBIX CUTYalui,
yMeTb CMSITUaTh KOH(JIUKThI U BECTU IeperoBOpbI;

B/Ia/IeTh pa3MUHBIMM criocobaMy 0OIleHHs ¥ B3aUMO/IeHCTBUS, TTIOHUMATh
HaMepeHHs1 IPYTUX JIH0/iel, TIPOSIB/IATh YBa)KUTeIbHOe OTHOIIIeHWe K cobeceTHUKY
1 B KOppeKTHOU opme hopMYy/IUpOBaTh CBOM BO3payKeHUS;

pa3BEépHYTO W JIOTUYHO M3JlaraTb CBOKOD TOYKY 3pPEHMS] C UCMO/b30BaHUEM
SI3BIKOBBIX CPE/ICTB.

2) coBMecTHas AeiTeIbHOCTb:

TIOHMMAaTh W WCII0/b30BaTh TMPEMMYyIllecTBa KOMaHAHOW W WHAWBUAYaTbHOU
paboThI Mpy peltieHrur OMoI0rHnYecKoi 1pobiemMbl, 000CHOBLIBaTH HEOOXOUMOCTh
IIPUMeHEeHHs TPYNIOBLIX (hOPM B3aMMO/IEHCTBUS TIPY PellleHrH yueOHOM 3a/1aum;

BbIOMpATh TEMATUKY W METO[bl COBMECTHBIX AEMCTBUM C YYETOM OOIIHMX
VHTEPeCOoB U BO3MOKHOCTeH Ka)K/JJoT0 ujieHa KOJIJIeKTUBaA;

NpUHUMAaTh  1eJiId  COBMECTHOW  JiesiTe/lbHOCTW, OpPraHU30BbIBAaTb U
KOOD/JJMHUPOBAaThb [JEMCTBUSI MO €€ [OCTWKEHHUIO: COCTaB/ATh ILJIaH [eMCTBUH,
pacrpefiesiit pOJM C Y4YETOM MHEHWW YYaCTHUKOB, OOCYXZATb pe3y/bTaThbl
COBMECTHOM paboThI;

OLleHMBaThb KaueCcTBO CBOETr0 BKJaJa W KaKJOr0 YyuaCTHHMKA KOMaHZbl B
o011Tuii pe3y/bTat 10 pa3pab0TaHHBIM KPUTEPHSIM;

rpejjlaraTb HOBbIE TIPOEKThI, OLIeHWBaTb WJeW C TIO3ULMA HOBU3HBI,
OpUTMHABHOCTH, TTPAKTUUECKOM 3HAUMMOCTH;

OCYIIIeCTB/ISATh TI03UTUBHOE CTpaTeruyeckoe TIOBeZieHMe B Pa3IMUHbIX
CUTYAI[USIX, TIPOSIBJISATE TBOPUECTBO M BOOOpakeHHe, ObITh MHUITMATUBHBIM.

OBjiajieHNie YHUBEPCA/IbHBIMHU Pery/JIATHBHBIMHU JJeHCTBUAMM:

1) camoopraHu3zanus:

WCTIO/Tb30BaTh OMOJIOTHUECKWe 3HAHUS i BbISB/IEHUS TIPOO/IeM U UX
pellieHus B )KU3HEHHbIX U yUeOHbBIX CUTYyaIUsIX;

BbIOMpaTh Ha OCHOBe OHOJIOTHYECKMX 3HAHWM Iie/ieBble W CMBIC/IOBbIE
YCTaHOBKHM B CBOMX J€MCTBUSIX M MOCTYMKAax MO OTHOLLEHHIO K >XUBOU TPUPOJE,
CBOEMY 37I0POBBIO U 3/10POBbIO OKPY KaIOILIUX;

CaMOCTOSITEJTbHO OCYLLeCTBJISATh MO3HaBaTeIbHYI0 [eATe/bHOCTh, BbISIB/ISITH
rpo0/iemMbl, CTaBUTh M (HOPMY/IMPOBaTh COOCTBeHHbIE 3a/laud B 0Opa3oBaTebHOM
J1esiTeNTbHOCTU U YKU3HEHHBIX CUTYallUsX;

CaMOCTOSITeJTLHO COCTAB/SATh Ti/IaH  pellleHuss TpobseMbl C  YUETOM
HUMEFOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN U TIPeATIOUTeHHH;

JlaBaTh OL|eHKY HOBBIM CUTYal[UsIM;

PaCIIUPSTh paMKH yueOHOTo TIpeiMeTa Ha OCHOBe JTMUHBIX TIPe/IITOUTeHH;



JleriaTh 0CO3HAHHBIM BBIOOP, apryMeHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pellleHue;

OlLleHUBaTh IPUOOPETEHHBIN OTIBIT;

criocobcTBoBaTh (POPMHPOBAHUIO U TIPOSIBJIEHWIO IITMPOKOM JpPYAUIIUNA B
pa3HbIX 00/1IaCTSX 3HAHWM, IMOCTOSHHO IIOBBIIIATH CBOWM 0OOpa3oBaTe/bHBIA U
KYJIbTYDHBIU YDOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyalldsiM, BHOCHUTb KODDEKTHBBI B [€ATE/bHOCTb,
OLIeHMBATh COOTBETCTBHE Pe3YJIbTATOB LIEJISIM;

BJaZileTh ~ HaBbIKAMM  TI03HaBaTelbHOW  pedieKCMM  KakK  OCO3HaHUS
COBepIlaeMbIX [IeACTBUM U MbICIUTENbHBIX MPOLECCOB, WX pe3yJbTaTOB W
OCHOBaHUM, MCIOIb30BaTh TIPUEMBbI pedieKCUM /sl OLleHKH CUTYyalyd, Bbibopa
BEPHOTO pPeLLeHHs;

yMeTb OLIeHMBaTh PHUCKU M CBOEBPEMEHHO TPUHUMATh pelleHus] M0 HUX
CHIKEHUIO;

MpUHMMAaTh MOTUBbI M apryMeHTbl JpPYrMX TIpU aHaju3e pe3y/bTaToB
JlesTe/IbHOCTY;

3) npuHATHE Ce0s U APYTruX:

TIPUHUMATh Cebsl, TOHUMasi CBOM HeIOCTaTKU U JOCTOMHCTBA;

NpUHUMaTh MOTHBBI W apryMeHTbl JADYTUX TIDU aHajiu3e pe3y/bTaToOB
JesiTeNTIbHOCTY;

TIpU3HaBaTh CBOE TIPABO U MPAaBO APYTHX Ha OLKOKY;

pa3BUBaTh CMIOCOOHOCTH MOHKUMATh MUP C TIO3ULIUU APYTOro YesioBeKa.

INPEAMETHBIE PE3YJ/IBTATHI

ITpegmeTHBIE pe3y/bTaThl OcBoeHHsi mporpamMmbl COO mo Ouomornu Ha
6a30BOM ypOBHe BK/IIOUAIOT CIieljiduueckue ijisi yueOHoro mpegmMeta «bronorusi»
HayuHble 3HaHWs, YMEeHUs U CTIOCOObI IefiCTBUI TI0 OCBOEHHIO, UHTepIIpeTalud 1
1peoOpa30BaHI0 3HAHWM, BU/IbI JeSTeTbHOCTU T10 TIO/TyUYeHHI0 HOBOTO 3HAHUS U
TIPUMEHEHHIO0 3HAaHWM B PA3/IMUHBIX yueOHBIX CHUTYyal[usiX, a TakKKe B peaslbHbIX
JKU3HEHHBIX CHUTYalMsX, CBSI3aHHBIX C Ouosiorveidi. B mporpamme mpeameTHbIe
pe3yJibTaThl TIPe/[CTaB/IeHbI 110 TOAAM 00yUueHwUs.

[TpeameTHbIe pe3y/bTaThl 0CBOeHHs ydyeOHOro mpeamera «buomnorus» e 10
Ks/1acce JOJDKHBI OTPaXKaTh:

chOpMHPOBAaHHOCThL 3HAaHWM O MecTe U PO OHMOJIOTMM B CUCTEMe Hay4HOTO
3HaHUS eCTeCTBEHHBbIX HayK, B (OPMHUpPOBAaHUM COBPEMEHHOM eCTeCTBEHHO-
HayyHOM KapTUHbI MHpa U HayyHOTrO MMPOBO33DEHUSs, O BK/afle POCCUUCKUX U
3apy0e>KHbIX ~ YUEHBIX-OHMO/IOTOB B pa3BuThe Ouosiorud, (HyHKIMOHATEHOU
rPAaMOTHOCTHU UeJIOBeKa il PelleHUs] >KU3HEeHHbIX 3a/iay;

yMeHUe pacKpbIBaTh Cojlep)KaHre OHO0/IOTHYeCKUX TepMUHOB U TIOHSATHH:
JKU3Hb, KJI€TKa, OpraHu3M, MeTabomm3M (0OMeH BeleCcTB M TIpeBpalljeHue
SHeprur), roMeocTas (caMoperyJsilysi), ypOBHeBasi OpraHu3aliysi KUBBIX CHCTEM,



CaMOBOCMPOM3Be/ieHHe (PenpoAyKLKsi), HacaeICTBEHHOCTb, U3MEHUUBOCTb, POCT U
pasBUTHE;

yMeHue wu3/aratb Ouosiornyeckue Teopuu (K/IeTOUHasi, XPOMOCOMHas,
MyTal[MOHHasi, LIeHTpajbHas J0rMa MOJIeKy/sspHOW Ouosioruu), 3akoHbl (T
Mengensi, T. Moprana, H. V1. BaBuioBa) u yueHusi (0 1jeHTpax MHOroobpasusi u
TIPOUCXOXKJeHUs Ky/bTypHbIX pacteHnid H. V1. BaBuioBa), omnpezensiTb rpaHUL{bI
UX TIPUMEHHUMOCTH K )XKUBBIM CUCTEMaM;

yMeHUe B/IaJieTh MeTO/laM{ HayYHOTO 103HaHUsI B OMoorun: HabsmojeHre 1
OMMCaHWEe >XMBBIX CUCTEM, TPOLIECCOB W SIBJIEHWW, OpraHu3alys U TPOBeJeHUe
OMO/IOTUUECKOTO ~ IKCIIepUMEHTa,  BBIIBKEHWEe  TUIIOTe3bl,  BbIsIBJIeHHE
3aBUCHMOCTU MeXAy WCCAelyeMbIMA BeMUWHaMH, OOBbsSCHeHUe TOTy4YeHHbIX
pe3y/IbTaToOB, MCII0/b30BAHHBIX HAyYHbBIX MOHATHM, TEOPUW U 3aKOHOB, YMEHUE
Jle/1aTh BbIBO/IbI HA OCHOBAHWU I10/lyYeHHbIX Pe3y/IbTaToB;

yMeHHe BbIZIeJIATh CyLeCTBeHHble NPU3HAKU BUPYCOB, KJIETOK IMPOKApUOT U
9YKapuoOT, OJHOK/JIETOYHBIX W MHOTOK/JIETOUHBIX OpraHU3MOB, OCOOEHHOCTH
MpOIiecCcOB: oOMeHa BeIeCTB W TpeBpallleHHs YJHepruu B KjeTKe, (DOTOCUHTE3a,
TUIACTUUECKOTO0 U 3SHepreThyeckoro obOMeHa, XeMOCHHTe3a, MHUTO3a, Meio03a,
OIUIOJOTBOPEHMs], pa3sMHOXEeHUs, WHAUBHUAYalbHOIO PpPasBUTUS  OpraHu3Ma
(oHTOT€EHe3);

yMeHUe TPUMEHSITh T0JyueHHble 3HaHUS /i1 00BbsSCHEHUS OMOOrHYeCcKuX
TPOLIECCOB U SIBJIEHWH, A5l TIPUHATHS MPAKTUUEeCKUX pellleHuH B MOBCeJHEBHOU
JKU3HU C 1iesiblo  obecrieueHWss 6e30TMaCHOCTH CBOEro 37[0POBbSi U 3/I0POBBS
OKDY>KaOILIUX JTIofield, COb/r0jeHrs HOpM TPaMOTHOT'O TTIOBeZIeHUs B OKPY KaroIliei
TIPUPOJIHOM cCpejle, TOHMMaHWe He0OXOJUMOCTH UCIOIb30BaHUS [JOCTHIKEHUM
COBpEMEHHOU Ouosioruu 51 buroTexHOIOT Ui IJ1s1 paLMiOHA/ILHOT'O
TIPUPO/IOII0/Ib30BaHUS;

yMeHHe pellaTb 3/leMeHTapHble TeHeTHYeCcKue 3aJjayd Ha MOHO- U
IUruOpuIHOe CKpeIlVBaHue, CIelyieHHOe HacjiefloBaHWe, COCTaB/sITh CXeMbl
MOHOTHOPUIHOTO CKpeIIUBaHUs [jisl TIpe/iCKa3aHusi Hac/ie[loBaHUs TPU3HAKOB Y
OpraHu3MOB;

yMeHUe BBITIO/IHATL JiabopaTOpHBbIE W TIpaKTUUecKrWe paboThl, COO0/IF0/aTh
TIpaBu/ia Mpy paboTe ¢ yueOHBIM U 1a00pPaTOPHLIM 000pPYAOBAHHUEM;

yMeHue KDUTUUeCKU OLleHMBaTb W HWHTepPNpeTUpPOBaTh UH(POPMALIUIO
OMO/IOTUUECKOTO CO/lepP)KaHHWs, BK/IIOUAIOLyI0 TICeBJOHAayuHble 3HAHUS U3
pa3/IMYHbIX UCTOYHUKOB (Cpe/iCTBa MacCOBOM MH(MOPMAalLMK, HayYHO-TIOMYJISIpHbIE
MaTepuasbl), 3THYeCKHe acCleKTbl COBpPeMeHHbIX HWCCeloBaHuil B OHOJIOTHH,
MeAULIMHe, OMOTeXHOIOTUH;

yMeHUe CO03[aBaThb COOCTBEHHbIe TIHMCbMEHHble U YCTHbIe COOOIleHus,
060611ast 6rosornueckyro UHGOPMAIIO U3 HECKOJBKHUX HWCTOYHUKOB, TPAMOTHO
WCTIO/Tb30BaTh TIOHSTUMHBIN ammapaT OHMOIOTHH.

[TpegMeTHBIE pe3ynbTaThl OCBOeHHsS yuyeOHOro rpeamera «buosorusi» 6 11
K/acce 10/DKHBI OTpakaTh:



c(OpMHPOBAHHOCTH 3HAHWI O MeCTe W PO OUOJIOTUU B CUCTEMEe Hay4YHOTO
3HaHWSI eCTeCTBEHHBIX HayK, B ()OPMHUDOBAHMM COBPEMEHHOM eCTeCTBEHHO-
HayYHOW KapTWHbI MHpPAa W HAyYHOTO MHMPOBO33PEHMUs, O BK/aJle POCCHUHCKUX H
3apy0eXXHbIX YUEHBbIX-0MO0/IOrTOB B pa3BUTHe OWOMOTHH, (YHKLHMOHAIHHOMN
I'PaMOTHOCTH ueJIOBeKa /i/isi pellieHust )KU3HeHHbIX 3a/]au;

yMeHUe pacKpbIBaTh Cojlep)KaHue OHO0/IOTHUeCKUX TepMUHOB U TIOHSATHH:
B/, TIOMYJISALYSA, TeHO(MOH/I, IBOIOIMS, ABWKYIIMe CUbl ((haKTOPbI) IBOJIFOLIUH,
TIPUCITOCOO/IEHHOCTh OPTraHM3MOB, BHI000pa30BaHUe, JKOornueckrde (HakTopel,
9KOCUCTeMa, TIPOAYLIEHTbI, KOHCYMEHTBI, peAyLeHTbl, 1leMh  IHUTaHus,
9KOJIOrMUeckKasi Tupamuza, oruoreoreHo3, brocdepa;

yMeHUe u3iaraTb Ouosoruueckde Teopud (IBOJIIOLIMOHHAs Teopusi Y.
[apBuHa, CUHTeTHYeCKasi TeOpUsl SBOJIOLMM), 3aKOHbI W 3aKOHOMEpPHOCTH
(3apoapiieBoro cxozctBa K. M. Bspa, uepefjoBaHus T/1aBHBIX HarlpaB/eHUU U
nyTeit somoruu A. H. CeBepijoBa, yueHuss o 6uocdhepe B. . BepHazckoro),
OTIpe/ie/IiTh TPAaHUI]bl X TPUMEHUMOCTH K >KUBBIM CHUCTEMaM;

yMeHUe B/a/ieTh MeTOAaM{ HayuHOro MOo3HaHUs B Ouosoruu: HabumojeHre 1
OTMCaHWe >KUBBIX CHCTEM, TPOLIeCCOB W sIBJIHUW, OpraHu3allvs U TpOBe/leHue
OUMO/IOTUUECKOTO  JKCTIePUMEHTa,  BBIIBWKEHHWE  TUIIOTe3bl,  BbIsBJIEHHE
3aBUCUMOCTH MEX]y HCC/IelyeMbIMU BeIMUMHAMU, OOBsSCHEHWEe TIOTyYeHHBIX
pe3y/IbTaTOB, MCIOMb30BAaHHBIX HAyUHBIX TTOHSATHM, TEOPUM W 3aKOHOB, YMeHHe
Jles1aTh BBIBO/IbI HA OCHOBAHWH TIO/TyUeHHBIX pe3y/bTaToB,;

yMeHUe BbIIeNsITh CYIleCTBeHHble TIPU3HAKKW CTPOeHUsT OMOI0ruuecKux
00BEKTOB: BWJOB, TOMYJISALMMA, TIPOAYLIEHTOB, KOHCYMEHTOB, peJyLIeHTOB,
OUOreol|eHO30B M JKOCHUCTEM, OCOOEHHOCTH TIPOLIeCCOB: HacC/e/[CTBEHHOU
W3MEeHUMBOCTH, eCTeCTBEHHOTO 0TOOopa, BH/000pa30BaHus, MPUCIIOCOOIEHHOCTH
OpPraHuU3MOB, [I€MCTBUS SKOJIOTHYeCKMX (DaKTOPOB HAa OpraHW3Mbl, TepeHoca
BeIIeCTB M TIOTOKa SHEPTUM B 3KOCHCTeMaX, AHTPOMOTeHHbIX HW3MeHeHU! B
9KOCHCTEMax CBOEH MeCTHOCTH, KDYrOBOPOTa BeILeCTB U OHOreoXuMHYeCKUX
I[UK/I0B B Orocdepe;

yMeHUe TPUMEHSITh ToJyueHHble 3HaHWS /i1 OOBSCHEHUS OMOOrHYeCcKUX
TIPOLIECCOB U SIBJIEHWM, [/Is1 TIPUHATHS TPAKTUUYECKUX peIlleHU B TIOBCe[HEBHOU
JKU3HU C T1iesiblo  obecrieueHWss 6e301acHOCTH CBOEro 3[0POBbSi U 3/I0POBBS
OKDY>KaOIIUX JTI0fiel, COO/Tr0jeHrs HOpM IPaMOTHOT'O TTIOBeZIeHUs B OKPY KaroIljei
TIPUPOJTHOM Cpejle, TIOHMMaHWe He0OXOJUMOCTH WCIOIb30BaHUS [JOCTHIKEHUM
CcoBpeMeHHOU 6MOJIOTHH [I/1s1 paliiOHA/IbHOTO MPUPO/0TI0/Ib30BaAHUS;

yMeHUe pelllaTh 37ieMeHTapHble OMO0J/IOTHYecKre 3a/lauM, COCTaB/ISITh CXeMbI
riepeHoca BellleCTB ¥ SHEPTUM B 9KOCHCTeMax (Liely MUTaHus);

yMeHUe BBITIO/IHATL JlabopaTOpHble U MpakThuyeckue paboThl, COO0/0/aTh
TipaBU/Ia 1pu pabore ¢ yueOHbIM U 1abopaTOPHLIM 000pyI0BaHUEM;

yMeHWe KDUTUYECKH OIleHWBaTh U HWHTEPIIPeTUpPOBaTh HWHGMOPMAI[HIO
OHOJIOTUUeCKOTO  COZep>KaHUs, BK/IIOUAIOIIYI0 TICeBAOHAy4YHble 3HAHUS U3
Pa3/IMYHbIX UCTOUHUKOB (CpeJiCTBa MacCoBOM MH(GOpPMAaIU, HayYHO-TIOMY/ISIpHbIe



MaTepHanbl),  pacCMaTpuBaTh  I/I00ajbHbIE  9KOJIOTMYECKHe  IPOO/IeMbI
COBPEMEHHOCTH, POPMUPOBATH 110 OTHOIIEHHIO K HUM COOCTBEHHYIO MO3UILIMIO;

yMeHHe CO3/jaBaTb COOCTBEHHbIE TMHMCbMEHHBIE M YCTHbIE COOOIIeHus,
0006111as1 610/IOTHYECKYI0 MH(POPMAIMIO U3 HEeCKOTBKUX HWCTOUHHUKOB, TPAMOTHO
MCII0/Ib30BaTh MOHATUMHBIN armapaT OHOJIOTHH.



TEMATHNYECKOE INTAHUPOBAHHWE
10 K/TACC

KonnuecTrBo uacos
Ne /i HanmMeHoBaHMe pa3/ie/ioB U TeM K _— JeKTpoHHbIe (1{u¢poBbIe)
B NporpamMMsbI Bcero OHTPOJILHDBIE paxTHteckue oOpa3oBaTe/bHbIE PecypChl
padoThI paboThI
buosnorus Kak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble cuCcTeMbl U UX OpraHu3anus 1 https://m.edsoo.ru/5T7SVKETX
3 XHWMUUECKUM COCTaB U CTPOEHUE KIETKH 8 1 Dltppsiz:m.odsno.ns
ap 1 1P i YTLWW9JEO
4 JKvizHelesTeTbHOCTD KIeTKU 6 https://m.edsoo.rt/MEETZ2D71
P
5 ASMHOIKEHHE 1 HAAMBIAYATBHOE 5 1 https://m.edsoo.ru/GF6EW1A7C9
pasBuUTHe OPraHU3MOB
H
6 ACIEACTBERHOCTE HABMEHTUBOCTD 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHu3MOB
7 CeeKiis OpraHM3MOoB. OCHOBEI 3 https://m.edsoo.ru/2EY34NEHR
OUOTEeXHOIOTUH
8 PesepBHoOe Bpems 1 https://m.edsoo.ru/FDB0O8R36J
OBLIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOI'PAMME




11 KITACC

HaumeHoBaHMe pa3je/ioB U TeM

KosmmuecTBO yacoB

OnekTpoHHbIe (1{udpoBbIe)

Ne i/m
° NPOrpaMMmslI Bcero Koutponehpie | - TIpakruieckue oOpa3oBaTe/IbHBIE PecypChl
paboThI paboThI
1 OBOJTIOLIMOHHAST OHOJIOTHSI 9 1 https://m.edsoo.ru/7ZF6R1ZROH
B
2 OSHHMKHOBEHHE 1 PASBHTHE XKHHH fd 9 0.5 https://m.edsoo.ru/OFLS81YB5
3emiie
3 Opranusmsl ¥ OKpysKarolllas cpejia 5 1 https://m.edsoo.ru/ XNFOD96AA
4 Coobjectsa u skos0rMIECKHE 9 https://m.edso0.r/WXWAVS56F
CUCTEMBI
5 PesepBHOe Bpems 2 https://m.edsoo.rw/T3R3FWNQN
OBIIEE KOJIMYECTBO YACOB T10 34 0 25

I[TPO'PAMME







IIOYPOYHOE IVIAHUPOBAHUE

10 K/TACC
KonuecTBo yacoB aTra
A
Ne Tema VDOKa K o 3VUeHM OeKTpoHHbIe HU(POBbIE
n/n yp Bcero oﬁH TPOJIEHBIE pﬁaKTquCKﬂe ;1 y o0pa3oBare/ibHbIE PeCypChI
padoThI padoThI

1 buonorus B cucteme Hayk 1 https://m.edsoo.ru/O2T4D1UI5
MeTobl TTI03HAHUS )KUBOU
nipupo/bl. [TpakTHyeckast

abora Ne 1 «Vcroib30BaHue

2 gaan;qux l\:emr;ofnpi i 1 0.5 https://m.eds00.r/GAB23860W
M3y4eHUH OMOIOruUeCcKUX
00BLeKTOB»
Buonornueckue cUCTEMBI

3 HpOLeCCH 1 X 1/13yqu1/Ie’ 1 https://m.edsoo.ru/A7VOYD215
XUMHUYeCKHUI COCTaB KIeTKHU.

4 Bojia 1 MEHEpA/TbHbIE COT 1 https://m.edsoo.ru/1.171.J590V
Benku. CocTaB U CTpoeHHe

5 o P 1 https://m.eds00.ru/V33INUWSW
depMeHThbI — OHOIOTHUYeCKHe
Katanu3aTopbl. JlabopaTopHas

abota Ne 1 «M3yueHue

6 iaTaHHTquC;OﬁyaKTHBHOCTH 1 0.5 https://m.edsoo.ru/VBPPPBGCD
dbepMeHTOB (Ha rpuMepe
amMua3bl WK KaTasasbl)»
YrneBoapl. JIumyibl 1 https://m.edsoo.ru/OJ7NFITI5

8 HyxksienHoBbie KUCI0TbL. AT® 1 https://m.edsoo.rt/WOELRA9B3
n

9 CTOPHA 1 METOZBI M3YHEHIA 1 https://m.edsoo.ru/JXQMJOGM3

K/IeTKU. KnieTouHasi Teopust




10

KneTka Kak 11e/ToCTHast )KUBast
cucremMa

https://m.edsoo.rt/XDCLRAF1Q

11

CTpoeHue 5yKapruoTUYeCKOn
KeTku. JlaboparopHasi pabota
Ne 2 «3yuyeHue CTpoeHUs
K/IeTOK pacTeHHH, KUBOTHBIX,
rpuboB 1 GakTepuii 1oz,
MHUKDPOCKOTIOM Ha FOTOBBIX
MUKpOTIperapaTax 1 ux
OIMHMCaHue»

0.5

https://m.edsoo.ow/KZ01W5LJY

12

OOMeH BeILeCTB WK
MeTabo/3M

https://m.edsoo.ru/LOB3I3XYZ

13

doTocuHTe3. XeMOCHHTEe3

https://m.edsoo0.ru/V882FDGSF

14

OHepreTuueckuii ooMeH

https://m.edsoo.-w/T2LVIES3L

15

JKvi3HeHHBIN LUK/ KJIeTKH.
Henenuve kimetku. MuTos.
JlaboparopHast paboTa Ne 3
«Habsrozenre muro3a B
K/IeTKaX KOHYMKa KOpeIlTka
JIyKa Ha FOTOBBIX
MUKpOTIperiapaTax»

0.5

https://m.edsoo.ru/CO1INPWLF4

16

buocunTe3 6enka. Peakius
MaTPUYHOTO CHUHTE3a

https://m.edsoo.ru/540F4L77W

17

TpaHcisus — 6HUoCUHTe3
benka

https://m.edsoo.rt/TEFEDKDDWWM

18

Hexknetounsle ¢hOpMbI )KU3HU
— BUPYCHI

https://m.edsoo.ru/9PGS5FAJB

19

@®opMbI pa3sMHOKEHUSs
OpraHU3MOB

https://m.edsoo.ru/2JLXB4AOR

20

Meiios

https://m.edsoo.ru/SNUXK0X86




21

O6pa3oBaHue U pa3BUTHe
TIO/IOBBIX K/IETOK.
OnnopoTBOpeHue.
JlaboparopHas pabota Ne 4
«/3yueHue CTPOEHUS MOJIOBBIX
K/IeTOK Ha FOTOBBIX
MUKpOTIperapaTax»

0.5

https://m.edsoo.ru/C291.4DXB8

22

WNuauBuayanbHOe pa3BUTHE
OpraHKU3MOB

https://m.edsoo.ru/MA4T81L.5AD

23

['eHeTHKa — Hayka 0
HaCJ1e[CTBEHHOCTH U
M3MEeHUHUBOCTU

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEepHOCTU
Hac/ie/IoBaHUsI TIPU3HAKOB.
MoHorubpuiHOe CKpeliBaHHe

https://m.edsoo.au/YYQSGIOWI2

25

urnbpuzHOe CKpeliyBaHue.
3aKOH He3aBUCUMOI'0
Hac/eJ0BaHUsI IPU3HAKOB

https://m.edsoo.ru/YSNANQG65V

26

CueneHHOe Hac/leJ0OBaHUe
NpU3HaKOB. JTabopaTopHas
pabora Ne 5 «M3yueHue
pe3y/IbTaTOB MOHOTUOPHUIHOTO
Y IUrUOPUHOTO CKpeIMBaHus
y IpP030(H/IbI HAa TOTOBBIX
MUKpOTIperiapaTax»

0.5

https://m.edsoo.ru/P2SQ5ZGN2

27

['eneturka nona. Hacnepgosanue
MPU3HAKOB, CLIETJIEHHBIX C
T10JIOM

https://m.eds00.ru/3GYGV47YM

28

M3MeHUYHBOCTb.
HenacenctBeHHast
M3MeHUYMBOCTh. JIabopaTopHasi

0.5

https://m.edsoo.ru/M3MHUK2VV




pabota Ne 6. M3yuenue
MOAU(UKALIMOHHOM
V3MEeHUMBOCTH, [IOCTPOEHUE
BapHaL[MOHHOIO psifia U
BapHaLlMOHHOW KPHUBO»

HacnepncrBeHHast
M3MeHUYMBOCTb. JlabopaTopHast

29 pabota Ne 7. «AHanu3 MyTalui 1 0.5 https://m.edsoo.ru/VWT70DZ8R
y Ap030(u/ibl Ha FOTOBBIX
MUKpOTIperiapaTax»

30 ['eHeTrka yenoBeka 1 https://m.edsoo.ru/XU9SFS3GA
Pe3epeHblit ypok. O60011IEHNE

31 1o teMe «HacnencTtBeHHOCTb U 1 https://m.edsoo.ru/E2IXRS2EB
V3MEeHUYMBOCTb OPraHU3MOB»

32 Ceslek1iys Kak HayKa U IpoLiecc 1 https://m.edsoo.ru/3128P31.98
MeTo/bl ¥ JOCTHKEHUS

33 cesleKL[y pacTeHul 1 1 https://m.edsoo.ru/JSK3Q6W0J
YKUBOTHBIX
b

34 MOTEXHOJIOTHA KaK OTPACt/ID 1 https://m.edsoo.ru/TAKIOE62K
TIPOM3BO/ICTBA

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOI'PAMME




11 KITACC

KosmmuecTBO uacoB

No TeMa VDOKa Jara JJIeKTpOHHBIe H(POBbIe
n/n yp Bcero KonTpoeubie | Ipakrayecku u3yueHusi | oOpa3oBaTe/bHbIE PeCypChl
paboThI e paboTbI

1 OBOTIOLHA 1 METO/BI €€ 1 https://m.edsoo0.rt/6KWQIKBKU
W3yYeHust
"

2 CTOPHA passiTyA 1 https://m.eds00.ru/0SWCA7SSX
TIpe/iCTaB/IeHni 00 SBOJTIOLIUN

3 MUKpO3BOTIOLIUS 1 https://m.edsoo.ru/TOFAUE4ZP
[Momynsiys Kak 37eMeHTapHast
eIMHUL]A BUJA U SBOJIFOLIWH.

4 Jlaboparopsas paborta Ne 1 1 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHeHue BU/OB M0
MOp$OOTMUeCKOMY KPHUTEPHIO»
JBrxKyl1ue cuibl

5 (3/1eMeHTapHbIe (haKTOPbI) 1 https://m.edsoo.ru/3EH6CNOWI
3BOJTIOLIUA

6 EcrectsenmbIii o6op  ero 1 https://m.edsoo0.ru/DY32BUDOO
(bopMbI
Pe3ysibTaThl 3BOJIOLIVK:
MpUCIoco0/IeHHOCTh
OpraHM3MOB U

7 BU/000pasoBanue. 1 0.5 https://m.edsoo.r/ WAJHSTLOB
JlabopaTopHast pa6ora Ne 2
«Orrcanue MpUCTIOCO0/IEHHOCTH
opraHusMa U eé OTHOCUTeTbHOTO
Xapakrepa»

8 Hanpasterits i riyTi 1 https://m_edsoo.ru/PI1FIOY V3

MaKpO3BOJTFOLUN




9 HeobpaTMOCTb 3BOJTIOLUH https://m.edsoo.ru/CLA9VC5JJ
nu

10 cTopuA )f(mHH Ha Semsie 1 https://m.edsoo.rt/MJYY1MVX7
MeTO/bl €6 U3yuyeHust
r

11 MITOTESBT TIPOHCXONEHIA https://m.edsoo.r/EKNHXBOS2
>KU3HU Ha 3emJie
P

12 a3BUTHE XU3HU Ha 3emie 110 https://m.edsoo.ri/ECIN8TE62
5paM U Mepuojiam
OCHOBHBIe 3Tarbl 3BOJIIOLAU
PacTUTEILHOTO U JKUBOTHOTO

13 mupa. [pakrieckas pabora Ne 0.5 https://m.eds00.rw/7K1LYOSCT
1 «/3yueHue uckornaeMbIx
OCTaTKOB PaCTeHUM U KUBOTHBIX
B KOJJIEKL[HASIX»

14 CopemenHas cuCTeMa https://m.edsoo.ru/WSEXNIYAK
OpraHM4ecKoro Mupa

15 IBOJIOLS HeroBeKa https://m.edsoo.r/ADV3JERUE
(a"TpOMOreHe3)

16 HABwiyipe Cunl (akTopeI) htps://m.eds00.ru/D7IZMBYPQ
aHTpOIIOreHe3a

17 OCHOBHbIE CTa/H SBOHOLMH https://m.edsoo.ru/14G19MQ4K
yejI0BeKa
UYesioBeueckue pachl U

18 TIPUPOJHbIe afarTaluu https://m.edsoo.ru/XL7QKC5PK
yeji0BeKa
Pe3epeHbIii ypok. O600ITIEHHE

19 o TeMe « Bo3HUKHOBeHUe U https://m.edsoo.ru/R6L7VY2GB
pasBUTHe XU3HU Ha 3eMJie»

20 OKO0JIorus KakK Hayka https://m.edsoo.ru/K46 KONS6I

21 Cpeap! oGuTarst v https://m.eds00.ru/DCOIEUICY

3KOJIOTNn4YeCcKue q)aKTOpr




AbuoTtrueckue GakTopsI.
JlaboparopHxasi pabota Ne 3.
«Mopdonoruueckue
0COOEHHOCTH pacTeHUH 13

22 0.5 https://m.edsoo.ru/G7NF3P1NM
Pa3HbIX MECT 0OUTaAHUS».
JlaboparopHasi pabota Ne 4.
«BusiHUe cBeTa Ha pOCT U
pa3BUTHE YePEHKOB KOJIEyCa»

23 Bbuotnueckue gakTopbl https://m.edsoo.rui/A6Z8MGNQR
OKOJIOTHUECKHE XapaKTePUCTHKU
norysisiiiud. [TpakTryeckast

24 pabora Ne 2 «ITopcuér 0.5 https://m.edsoo.ru/X42J6 ABRN
TJIOTHOCTY TIOTTYJISILIUM Pa3HbIX
BU/IOB PaCTeHUI»

25 Coobujectsa oprani3Mos — https:/m.eds00.rw/0T2K1PNGZ
OuolLIeHO3

26 IKOJIOTHUECKHE CHCTEMbI https://m.edsoo.rw/SILIRWZMR
(3KOCHCTEMBI)
OcHoBHBIe IT0Ka3aTe/un

27 FKOCHCTEMBI. BK? yoTuHeckue https://m.edsoo.su/NSTEWOGPE
nupamu/ibl. CBOKCTBA
skocucteM. CyKiieccust

28 IIpupogHbIe 5KOCUCTEMBI https://m.edsoo.rt/WIDMMUBC5

29 AHTpOIIOreHHbIe 3KOCUCTEMBbI https://m.edsoo.rt/WRS65U3WC

30 Brocgepa — robanbHas https://m.edso0.ru/2X1VG5Q18
9KOoCHCTeMa 3eMJ/In

31 3aKOHOMEpHOCTH https://m.edso0.ru/V5IT6B38Z
CyI1leCTBOBaHHUsT Orocdepsl

32 Henoseuectso B Grochepe https://m.edsoo.ru/HXCDHPXDJ

3eMnu




Cocy1ecTBoBaHve NPUPOABI U

33 1 https://m.edso0.ru/187G37606
YeJ/i0BeUeCTBa
Pe3sepBHbIi ypok. O60011eH1e
34 Tembl «Coo0IriecTBa 1 1 https://m.edsoo.ru/SW5XCF3K6
9KOJIOTUUECKHe CUCTEMbI»
OBILIEE KOJIMYECTBO YACOB I10 34 75

I[TPOI'PAMME







TIIPOBEPSIEMbBIE TPEBOBAHUS K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJ/IbHOM ITPOT'PAMMOBbI

10 K/TACC

Kop
NpoBepsieMoro
pe3y/bTara

IIpoBepsiemMble NpeAMeTHBIE Pe3y/IbTaThl 0CBOEHHUA OCHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbl CPe/JHero oo1ero o06pa3oBaHus

ChopMHUpPOBAaHHOCTb 3HAHWK O MeCTe W POJM OWOJIOTUH B CUCTEME
HayuYHOT'0 3HAHUSI eCTeCTBEHHBIX HayK, B (JOPMUPOBaHMM COBPEMEHHOM
€CTeCTBEHHO-Hay4YHOM KapTHMHbI MMpa U HAyYHOIO MHPOBO33DEHMS]; O
BKJIa/le POCCUHCKMX U 3apyOeKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosioruy; (HyHKIMOHAIBHONW T'DaMOTHOCTH 4YeJsioBeKa /ISl PellleHust
JKU3HEHHBIX 3aJau

YMeHMe pacKpblBaTh COfiep)KaHve OHOJOTHYeCKUX TEepMUHOB U
TIOHSITHI: KU3HB, K/eTKa, OpraHu3M; MeTabomu3Mm (0OMeH BellecTB U
npeBpallleHle SHepPruv), romMeocra3s (camoperysnsLysi), ypOBHeBas
OpraHM3alys >XUBBIX CHUCTEM, CaMOBOCIIpOW3Be/leHHe (pernpojyKius),
Hac/e/ICTBeHHOCTb, U3MEeHUHBOCTb, POCT U pa3BUTHE

YMeHue u3naratb OMosOrnyeckre Teopuu (KaeTouHasi, XpOMOCOMHas,
MyTalMoHHasi), 3akoHbI (. Mengensi, T. Moprana, H.W. BaBuioBa) u
yueHus1 (0 IjeHTpaX MHOroobpasvss U MPOUCXOXKIAEHUS KYJIbTYyPHBIX
pactenuit H.W1. BaBuioBa), onpeziesnisitTb rpaHULIbl UX PUMEHUMOCTH K
JKUBBIM CHCTEeMaM

YMeHue BafieTh MeETOJAMU HAYYHOTO TIO3HAaHWUS B Ouosoruu
(HabmmogeHVe M OMMCaHWe >KUBLIX CHCTeM, TIPOLIECCOB U SIBJIeHUM;
OopraHu3aisi W TIpoBe/leHHe  OMOJIOrMYecKOro  3KCIepUMeHTa,
BbIJBIJKEHHWE  TUMOTe3bl;  BbISIBIEHWE  3aBUCUMOCTU  MEXIY
HCC/IelyeMbIMU BeJTMUMHAMH, OOBSICHEHHE TI0/TyUeHHbIX pe3y/bTaToB,
VICTIO/Tb30BaHHBIX HAyYHbIX TIOHATHUM, TeOpUM M 3aKOHOB; yMeHHe
JlenaTh BbIBO/IbI HA OCHOBAHUU TOTyU€HHBIX pe3y/IbTaToOB)

YMeHWe BBIZIENSATh CYLIECTBEHHbIE TIPU3HAKU BHUPYCOB, KJIETOK
MPOKAapUOT U  JYKApHOT, OJHOK/IETOUHbIX U MHOTOK/IETOUHBIX
OpraHu3MOB;  OCOOEHHOCTHM TpolleccoB  OoOMeHa  BeIecTB |
TpeBpaIlleHUs] SHeprUd B K/eTKe, (OTOCHHTe3a, IMIaCTUYECKOTO WU
JHEpreTUYecKoro  oOMeHa,  XeMOCHMHTe3a,  MHTO3a,  Meko3a,
OTUIO[IOTBOPEHUS,  Pa3MHOXKEHUs,  WMHAWBUIYaJbHOTO  Pa3BUTHS
opraHusma (OHTOreHe3)

YMeHUe TIpUMEHSTb — TIOJIyUYeHHble  3HAaHWS [ OObCHEHHUS
O10/IOTUUeCKUX TIPOLIECCOB U SIBJIEHWH, [Jis TIPUHSTHS TMPAKTUUECKUX
pellleHrH B MOBCeHEBHOM XKM3HU B 1e/sIX obecrieueHnst 6e301acHOCTH




CBOEro 3710POBbsI U 37l0POBbsI OKPY KAIOIIMX JIF0feH, COO/I0/jeHus] HOpM
rPaMOTHOIO TOBeJEHUsI B OKpY’)Kawllled MNpPUPOJHOM  Cpefe;
TIOHUMaHue HeoOX0MMOCTH VCTI0/Ib30BaHUs JOCTHDKEHUU
COBpPeMEeHHOW OWONOTMM W OMOTeXHOJOTUH [yii  PaLMOHA/TBHOTO
TIPUPO/IOTIO/Ib30BaHUS

YMeHue pelllaTh 3/eMeHTapHble TeHeTUUYeCKWe 3a/layd Ha MOHO- U
OUruOpUIHOe CKpeIliBaHWe, CIelJIeHHOe Hac/eoBaHUe; COCTaBJISTh
CXeMbl ~ MOHOTHODHIHOTO  CKpeIUBaHWS i TIpeZcKa3aHus
Hac/e0BaHUs TIPU3HAKOB Y OpPraHMW3MOB

YMeHUe BBITIO/HATL J1abOpaTOpHble U TMPAaKTHYeCKHe paboThl,
cob/mofath TipaBWIa TpU paboTe C yueOHBIM U J1abOPaTOPHBIM
obopy/1oBaHrEM

YMeHUe KPUTUUECKH OlleHUBaTh W WHTEPIIPeTUpPOBaTh WHGMOPMALHIO
O10/IOTUUeCKOTO CO/IepKaHusl, BK/TFOUAOIIIYIO TICeBJOHAyYHble 3HAHUS
Y3 pa3nuuHbIX UCTOUHUKOB (CMMU, HayuyHO-TONy/ASIpHbIE MaTepyasbl);
TUUYECKHe aCIleKTbl COBPEMEHHBIX HCC/IeI0OBaHWNA B OWOJIOTHH,
MeIUI[uHe, OMOTeXHOIOTUU

10

YMeHMe co3/jaBaTh COOCTBEHHBbIE TTMCbMEHHBbIE U YCTHBIE COOOIeHMS],
0000111ass 6MoI0rMUecKy0 MHGOPMALUIO U3 HECKOJIbKUX UCTOUHHUKOB,
TPaMOTHO KCIT0/Ib30BaTh MMOHSATUHHBIN arapat OHoIorum

11 KJIACC

Kop
npoBepseMoro
pe3yJ/bTara

IIpoBepsieMble NpeAMeTHbIE Pe3y/IbTaThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI Cpe/JHEro 001ero 06pa3oBaHus

CdhopMHUPOBaHHOCTh 3HAaHWK O MeCTe W POJIM OMOJIOTMU B CUCTEMe
HAy4YHOT'O 3HaHUsI eCTeCTBEeHHbIX HayK, B (POPMUPOBAHWY COBPEMEHHOU
€CTeCTBEeHHO-Hay4YHO! KapTHMHbI MHUPa U HAyYHOTO MHPOBO33pDEHUS]; O
BK/Ia/le POCCHUUCKUX UM 3apy0eKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHe
6uosioruy; (GyHKLMOHAIBHON TI'PaMOTHOCTH 4YesiOBeKa /sl pelleHus
JKU3HEHHBIX 3a7jau

YMeHHe pacKpbIBaThb COflep)KaHue OHOJIOTHUeCKHMX TEePMHUHOB W
TIOHATHU: BUJ, TIOMYJ/SLUs, TeHO(MOH], SBOJIFOLUS, ABWKYIIHE CHUJIbI
(dakTophI) 3BOJTIOLUH, TIPUCITOCOOIEHHOCTD OpraHU3MOB,
BUZI000pa3oBaHue, 9KO0JIOTHUeCcKue daxTopsI, 9KOCHCTEMA,
TIPO/YLIEHTHI, KOHCYMEHTHI, peayLeHTHl, Lend  TMUTaHUS,
9KOJIOTMUeCKasi MMpaMu/za, broreoreHo3, 6uochepa

YMeHue u3narath Ovosornyeckue Teopuu (3BOJIOLMOHHAs Teopusi Y.
[lapBrHa,  CcHUHTeTHYeCKass  TeOpusi  SBOJIIOLIMM),  3aKOHbl U




3aKOHOMepHOCTH (3apogpiiieBoro cxoactBa K.M. bspa, uepegoBanus
IJIaBHBIX HarpasieHUd U nyten ssomonyu A H. Cesepriosa, yueHus: 0
ouochepe B.M. BepHasckoro), ompefensTb ~ TpPaHUWIBl  MX
MIPUMEHUMOCTH K >KHMBBIM CUCTEMaM

YMeHve Ba/ileTh MeTOAAMH HAyuyHOro T[I03HaHWs B Ouojoruu
(HabnrofleHWe W OTMCAHWe JKUBBIX CHCTEM, TPOLIECCOB U SIBJIEHUIA;
OpraHv3aiisi ¥ TpoBefileHre OWOJIOrMYecKOro  IKCIIePUMEHTa,
BbIBIDKEHHEe  TUIOTe3bl;  BbIIBJIeHWe  3aBUCUMOCTH  MeXAy
WCC/ielyeMbIMU BeTMUMHaMU, 00bsICHeHHe TIOJyYeHHBIX pe3y/bTaToB,
VICTI0/Ib30BaHHBIX HAyYHbIX IIOHATUW, TeOpUM M 3aKOHOB; yMeHHe
Jles1aTh BbIBO/[bl HA OCHOBaHMM I0J/TyUeHHBIX Pe3y/bTaToB)

YMeHHe  BbIIENATh CYIIeCTBEHHbIE  TIPU3HAKU CTpPOeHUs
OUONOTMUeCKHX OOBEKTOB: BWIOB, TIOMyJISLMA, TPO/JYLIEHTOB,
KOHCYMEHTOB,  De/yLIeHTOB,  OWOreolleHO30B U 3KOCHCTEM;
0COOeHHOCTH TIPOLIECCOB HAC/1eICTBeHHOM HM3MEHUMBOCTH,
eCTeCTBEHHOTO 0TOOpa, BUA000pa30BaHUs, TMPHUCIIOCOOIEHHOCTU
OpraHU3MOB, JI€HCTBHSI SKOJIOTMUECKMX (DAaKTOPOB HAa OPraHH3MbI,
TIepeHoca BeIlleCTB U TI0TOKA SHEPIHU B 9KOCUCTEMAX, aHTPOTIOTEHHBIX
M3MeHeHHI B 9KOCHCTeMaX CBOel MeCTHOCTH, KpYyrOBOPOTA BEIeCTB U
OMOTre0XMMHUUECKUX ITMKJIOB B OHochepe

YMeHHe TIpUMEHSTb  TIOJlyueHHble 3HaHUSA IS OOBSICHEHUs
OMO0JIOTUUeCKUX TIPOLIECCOB W SIBJIEHUM, [JIsl TIPUHSTHS TTPAKTUUYECKUX
pellieHHi B TTIOBCEeJHEBHOM >KMU3HU B 1]eJisiX obecrieueHus1 6e30macHOCTH
CBOETO0 3/I0POBbsI U 3/I0POBbsI OKPY>KaIOIIUX JIF0/el, COOM0ieH!s] HOpM
rpaMOTHOTO TIOBeZileHUs] B  OKpYJKarwollled TPUPOJHOU  Cpeje;
TIOHUMaHWe HE0OX0IUMOCTH WCTIO/Tb30BaHUs JOCTH>KEHUH
COBpeMeHHOW OMOJIOTHY [I71s1 PaLiMOHAILHOTO TIPHUPO/IOTIONb30BaHUs

YMmeHue peniatbe 3/i€MEHTapHEbIe OuooruueckKue 3a/laul, COCTaBJIATb
CXeMBI IepeH0Cd BeIleCTB U SHEPIruu B 9KOCUCTEMAX (I_IEI'II/I HI/ITaHI/ISI)

YMeHHe BBLINOJMHATH JlabopaTopHble U MpakTUYeckKre paboThl,
cobsrolaTh TpaBWIa TIpU pabote C yueOHBIM U J1abOPaTOPHBIM
obopyoBaHHEM

YMeHre KpPUTHMUeCKH OLleHHMBaThb M MHTEPIPeTHpPOBaTh MH(OPMaLIO
OMOJIOTUUeCKOTO CO/lepyKaHUsl, BK/TFOUAIOIIYIO TICeBJOHAyYHble 3HAHUS
Y3 pa3MUuHbIX UCTOYHUKOB (CMMU, HayuHO-MOMy/IsIpHbIE MaTepUaJlbl);
paccMaTpuBaTh ryi00abHbIe 5KO0JIOTUYeCcKue nipo6JIeMbI
COBPEMEHHOCTH, ()OPMUPOBATh IO OTHOMIEHWIO K HUM COOCTBEHHYIO
MO3ULIUI0
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YMeHHe C03/jaBaTh COOCTBEHHbBIE MUChMEHHbIE U YCTHbIE COOOIIeHUS,
00600611asi 6roIorNYecKyr0 MHPOPMALIMIO U3 HECKOJIBKUX WCTOYHUKOB,
IPaMOTHO MCIO/Ib30BaTh MOHATUHHBIN amnrapaT OMoI0run




ITPOBEPAEMBIE 3JIEMEHTBI COAEP)XKAHUSA

10 KJIACC

Kop

IIpoBepsieMbIH 3/IEMEHT CO/lep)KaHUA

buoJsiorus Kak Hayka

1.1

Buonoruss — Hayka O >KuMBOW mipupoge. Pomb Owosiorur B (POPMHUPOBAHUM
COBpPeMeHHOW HayuHOUW KapThHbI MHpa. CrcTeMa OMOIOTHUeCKUX HayK

1.2

MeToabl TO3HAHUS KUBOW TPUPO/bI (HaO/FOIeHHe, SKCIEepUMEHT, OIMCaHUE,
v3MepeHue, KiacCUpUKalys, MO/eIMpOBaHue, CTaTUCTHUecKasi 00OpaboTka
JTaHHBIX )

JKuBble cUCTeMbI U UX OpraHuv3alys

2.1

JKupble cuctembl (6HOCKCTEMBbI) Kak IpefMeT u3ydyeHusi 6uosioruu. CBoicTBa
ObuocucTem U UX pa3HooOpasue

2.2

YPpOBHM OpraHusanuyd OMOCHCTEM: MOJIEKYJ/ISIPHO-TeHEeTUYeCKUH, K/IeTOUHbIH,
OpraHu3MeHHbIH, TIOITY/IL[UOHHO-BUIOBOM, IKOCUCTEMHBIN, OrochepHbIit

XUMHUUECKUI COCTaB U CTPOEHUE KIIeTKU

3.1

XVMUUECKMM COCTaB KJ/IeTKM. XHMUUeCKhe 3JIeMeHTbl: MaKpO3/ieMeHThI,
MUKpO3/7ieMeHTbl. Boja u MuHepanbHble BellecTBa. DOYHKUMU BOJbI U
MUHepaJ/IbHBIX Bell[eCTB B KieTke. [Tofep>kaHrue 0CMOTHUECKOTO OasaHca

3.2

Benku. CoctaB u crpoeHue OesnkOB. AMHUHOKWC/IOTBI — MOHOMeEpHI OesiKOB.
He3ameHuMble ¥ 3aMeHHWMble AMUHOKHC/IOTBL. AMHHOKUC/IOTHBIM COCTaB.
YPOBHHU CTPYKTYpbI OeKOBOI MO/eKy/bl (TlepBUYHasl, BTODUYHAs], TPeTHYHas U
YyeTBePTUYHAsl CTPYKTypa). XUMHUecKde CBoicTBa OesnkoB. Buonoruueckue
¢byHKIM 6eKOB.

®epmeHTHl — OWOIOrHUecKre Katanu3atopbl. CTpoeHue ¢epMeHTa: aKTUBHBIN
1eHTp, cybctparHasi cneruduuHocTh. KodepmeHnTtel. Butamunbl. OTianuus
(epMeHTOB OT HeOPraHMUEeCKUX KaTalu3aTOPOB

3.3

YrneBozbl: MOHOCaxapubl (TJIFOKO3a, pubo3a M Je30KCHprb03a), Arcaxapu/bl
(caxapos3a, J/laKTo3a) M Monucaxapubl (Kpaxmas, TJMKOTeH, Le/UI0/I03a).
Buonoruueckre GyHKIUU YT1€BOJOB.

Jlunuael:  TpUT/IULIEpUAbI,  cTepouabl,  dochommmuasl.  ['mapodunbHo-
rugpodobHbie cBoiicTBa. buosornueckue ¢yHkIMM aunuaoB. CpaBHeHMe
yI7IeBOZIOB, O€/TKOB M JIUTIH/IOB KaK UCTOUYHUKOB SHEPTUN

3.4

Hyxkneunossle kucnotel: [IHK u PHK. Hykneotubsl — MOHOMepBI HYK/I€eMHOBBIX
kucnotr. Ctpoenue u ¢yHkumu [JHK. Crtpoenne u ¢ynkuun PHK. AT®:
CTpoeHUe U QYyHKLUN




3.5

Llutonorusi — Hayka o kietke. KietouHasi Teopusi. MeTo/ bl U3yUeHus KJIeTOK

3.6

Kierka Kak 1[e/I0OCTHast >KuBasi cucrema. OOlIiye NpHU3HAKK K/IeTOK: 3aMKHYyTast
Hapy)kKHasi MeMOpaHa, mosieKyabl JJHK Kak reHeTHUeCKWid arrapar, CHcTeMa
cHhHTe3a Oenka

3.7

TUMbl KI1eTOK: 9yKapuoTHyecKasi U MpokapuoThyeckas. Oco6eHHOCTH CTPOeHust
NPOKAPUOTUYECKOW  KieTKH. KretouyHasi creHka OakTtepuil.  CTpoeHue
YKapUOTUUYECKOW KieTKU. OCHOBHbIE OT/IWYMSI PACTUTENbHOM, >XUBOTHOW W
rpUOHOM KJIeTKU

3.8

[ToBepXHOCTHBIE CTPYKTYpbl K/JI€TOK — KJIeTOUHasl CTeHKa, IJIMKOKAJIUKC, MX
¢byskimu. [lnasmaTrueckass MeMOpaHa, eé cBoicTBa U pyHKLMH. [uToria3ma 1 eé
opradouibl. OfHOMeMOpaHHbIe OPraHOW/bI KJIeTKH: SH/IOM/Ia3MaTHuecKasi CeTh
(OI1C), ammapat T'onbapku, Mu30coMbl. [lomyaBTOHOMHbBIE OPraHOWZbBI KJIETKU:
MUTOXOH/PHUH, TIacTUAbl. [IpoucxoxaeHrne MUTOXOHAPWUN M TacTuj. Buabl
riactyz. HememOpaHHbIe OpraHOMIbl KJIETKA: PUOOCOMBI, K/IETOUHBIH I[EHTD,
PeCHUYKH, KT'YTUKU. DYHKIIUU OPraHOWI0B KJIeTKU. BriiroueHus

3.9

Slnpo — perynsTopHbii 1ieHTp kieTku. CTpoeHue sifipa: siiepHasi 000JI0UKa,
KapuoIiasMa, XpOMaTuH, AAPbIIIKO. XpPOMOCOMBI

3.10

TpaHCopT BellecTB B K/IeTKe

X(PIBHE,E[GHT@]’ILHOCTB KJ/IETK1

4.1

OOmeH BeriecTB, WM MeTabomm3M. AccuMunsius (TUIaCTUUECKUd o0MeH) U
TUCCUMIJIALIS (SHEpreTHUeCKuid oOMeH) — JiBé CTOPOHBI eMHOTO IIpoljecca
MeTabos3ma. Turel oOMeHa BellecTB: aBTOTPOQHbIN U reTepoTpodHbIiii. Posb
(epMeHTOB B 0OMeHe BelleCTB U MpeBpalljeHHH SHePTHH B K/IeTKe

4.2

dorocuHTe3. CBeToBasi U TeMHOBasi Pa3bl hoToCHHTe3a. Peakiuu oTocuHTe3a.
OddexTrBHOCTL (PoTOCHMHTe3a. 3HaueHHe (POTOCHHTEe3a /s XKU3HU Ha 3emiie.
BrmusiHue yciioBwiA cpefbl Ha (OTOCHMHTE3 U CIIOCOOBI TIOBBIIIEHUSI €T0
TIPOAYKTUBHOCTU Y KY/JIbTYPHBIX pacTeHHUH.

XemocuHTe3. XeMOCHHTe3Upylolye OakTepud. 3HaueHWe XeMOCHHTe3a st
JKU3HU Ha 3eMJie

4.3

OHepreTuueckuii 0OMeH B KieTke. PaciierieHue BeIeCTB, BbIJe/IeHHE WU
aKKyMyJIMDOBaHWEe »JHEprud B KJIeTKe. OTarbl SHEPreTHYeckoro oOMeHa.
I'nukonus. bpoxenue u ero Bubl. KuciopogHoe OKUC/IEHHe, WA KJIETOUHOe
JbixaHue. OPPeKTUBHOCTb SHEPreTHYeCcKOro oomMeHa

4.4

Peakuyy matpuuHoro cuHTesa. I'eHetnueckas uHgopmauus 1 [THK. Peanuszarms
reHeTMUeCKo WHQOpMaLuu B KjeTke. ['eHeTHYeCKMid KOJ M €ro CBOMCTBa.
Tpanckpuriiusi — matpuusbiii cuHaTe3 PHK. Tpancnsuums — OuocuHTe3 Oeska.
KoaupoBanue aMMHOKUCIOT. Posib pubocom B GMocHHTe3e Oeska

4.5

Heknetounsie ¢opmbl >XU3HU — BUPYChl. VcTopusi OTKpbITUsi BupycoB (/..
VBaHoBcKuii). Oc0OeHHOCTH CTPOEHWsS U JKU3He[esTeJIbHOCTH BUPYCOB.
bakTteprodary. Bosie3sHn pacTeHul, >KUBOTHBIX M UeJIOBEKa, BbI3bIBAEMbIe




BUpycamu. Bupyc nmMmyHogeduiura yenoseka (BIY) — Bo3bOygurens CITV/a.
[TpodunakTiKa pacripocTpaHeH!s BUPYCHBIX 3a00sieBaHUN

PasmHOXXeHUe U WHAWBUYa/IbHOE€ Pa3BUTHE OPI'dHHU3MOB

5.1

KneTouHeli 1MKA, WIA >KU3HEHHbIM LMKI KiaeTKu. VHTepdasa U MMTO3.
[poueccel, mporekatoiie B UHTepdase. Permkaiys — peakiyss MaTpUYHOTO
cunte3a [JHK. Crpoenme xpomocoM. XpOMOCOMHBI Habop — KapuOTHIIL.
OuniougHbIi W TalVIOWAHBIM ~ XPOMOCOMHbIe — Habopel.  XpOMaTH[BL.
[utonornyeckve OCHOBBI pasMHOXEHUSI M UHAWBUAYaJbHOTO Pa3BUTHSA
OpraHu3MOB.

Henenve knerkn — wmuro3. Cragum mutosa. IIporeccel, npoucxopsime Ha
pa3HbIX CTa[UsIX MUTO3a. brosiornueckuii CMbIC/T MUTO3a

5.2

@dopMbI pa3MHOKEHHsI OpraHu3MoB: Oecrionioe U TonoBoe. Buibl Gecronoro
DPa3MHOXKEHUsI: JlejieHWe Ha/iBoe, TOYKOBaHWe OJHO- U MHOTOKJ/IeTOUHBIX,
criopoobpa3oBaHue, BeTreTaTUBHOE pa3MHOKeHHe. VcKyccTBEHHOE
K/IOHUPOBaHKWE OPTaHU3MOB, €T0 3HauUeHHe JJIs CeJIeKI[UH

5.3

[TonoBoe pa3MHO)KeHUeE, ero OT/IMYKS OT Oecrosoro.

Metio3s. Cragum Meiio3a. Ilpouecchl, mpoucxopsiye Ha CTajusx MeMo3a.
[ToBegenve xpomMocoMm B Melio3e. KpoccuHroBep. buonoruyeckuii CMbICT U
3HaueHHe Melo3a

5.4

I'ameTroreHe3 — mporjecc 0Opa30BaHus TMOJIOBBIX KJIE€TOK Y YKUBOTHBIX. [10/I0BBIE
)KeJsie3bl: CEMEHHUKU U nYHUKUA. OOpa3oBaHWe M Pa3BUTHE TIOJIOBBIX K/IETOK —
raMmeT (CriepMaTo30u/l, SHIeK/IeTKa) — criepMaToreHe3 U ooreHe3. OcobeHHOCTH
CTpOeHUs SHLIEK/IeTOK U criepMaTo30uzoB. OnnogoTBopenue. [lapreHoreHes

5.5

WupvBuayanbHoe — pa3BuThe  (OHTOreHe3).  OMOpHOHa/IbHOE — pa3BUTHE
(smbOpuoreHes). Jtarbl IMOPUOHATBLHOTO Pa3BUTHSI y TIO3BOHOUYHBIX YKUBOTHBIX:
npobsieHne, racTpysisiiys, opraHoreHe3. ITocTamOproHanbHOe pa3BuTHe. THIIBI
MOCTIMOPUOHATBHOTO PA3BUTHS: TIPSIMOe, HeTpsMoe (JTMUMHOUYHOe). BrmstHue
CpeZibl Ha pPa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHbIE BBI3bIBATH BPOXK/EHHBIE
yPO/ICTBa.

Poct u pa3BuTHe pacTteHuil. OHTOreHe3 1IBETKOBOTO PacTeHUs: CTpOeHUe CeMeHH,
CTa/IUU Pa3BUTUS

HaCJ'Ie,Z[CTBEHHOCTI: " U3MEHUYMBOCTb OPraHM3MOB

6.1

[TpeameT U 3afaur reHeTUKU. VIicTopys pa3BUTHS TeHeTUKHU. BK/aj poccuiickux
U 3apyOeXHbIX YUEHBIX B pa3BUTHE TeHETUKU. MeToAbl TeHeTHKU
(rnbpu0/IOTHUECKUH, LIUTOTeHeTUUeCKUM, MOJIEKYJIIPHO-T€HeTUUeCKUM ).
OcCHOBHBIe TeHeTHUUeCKHe TOHATHSA. ['eHeTHUUecKasi CMMBOJIMKA, UCMOJIb3yeMas B
Ccxemax CKpellMBaHUM

6.2

3aKOHOMEpPHOCTU Hac/ie[jloBaHUsl TIPU3HAKOB, ycTaHOBieHHble . MeHgenem.
MoHorubpugHoe ckpelyvBaHue. 3aKOH eAUHOOOpasvsi THUOPHAOB T1€PBOT0
rokosieHusi. [IpaBwio JOMUHUPOBAaHMS. 3aKOH pacileriieHus TIPU3HAKOB.




['unoTe3a uncroTsl ramert. [1o/iHOe U HeroJIHOe JOMUHHUPOBaHKE.

[urubpugHoe ckpelnyBaHue. 3aKOH He3aBHCHMOTO HAC/e/[0OBAHHSI TPU3HAKOB.
[{uToreHeTMUECKWe OCHOBBI JAUTMOPHAHOTO CKpeIIMBaHUs. AHaIM3UpYIoIee
CKpellyBaHve.  Vcriosnb3oBaHWe — aHa/JM3UPYIOLEro  CKpeluBaHUs  [Jis
oripe/ie/IeHUs TeHOTHIAa 0COOU

6.3

CuerieHHOe Hac/ieloBaHue Tpu3HakoB. Pabora T. MopraHa Mo CLernieHHOMY
Hac/leIoOBaHUIO TeHOB. HapyllleHuWe CIeTUieHWsT TE€HOB B pe3y/bTare
KPOCCHMHrOBepa. XPOMOCOMHasi TeOpHsl HacJeICTBEHHOCTU. ['eHeTHUecKue
KapThbl.

leHeTrKa mona. XpOMOCOMHOe oOrMpeZiesieHde T10jla. AyTOCOMbI U TI0JIOBbIe
XpOMOCOMBI. ['OoMorameTHble U TeTeporaMeTHble OpraHu3Mbl. HacyiemoBaHue
TIPU3HAKOB, CLIETUIEHHBIX C TI0JIOM

6.4

V3MeHurBOCTb. Bubl M3MEHUMBOCTH: HeHac/e[CTBeHHass W Hacje[CTBeHHasl.
Pome  cpeapl B HeHAcHeJCTBEHHOM  M3MEHUYMBOCTH.  XapaKTepUCTHKa
MOAU(UKAIIMOHHOW W3MEHUYMBOCTH. BapuallMoHHBIM psii U Bapyal[MOHHAs
KpuBas. Hopma peakiuu rmipusHaka. KosnuecTBeHHble W KauyeCTBEHHbBIE
TPU3HaKU ¥ UX HOpMa peakijuu. CBoiicTBa MOJU(PUKAIMOHHOW N3MEHUHNBOCTH

6.5

HacnenctBeHHasi, WM —TeHOTUIMYECKas, W3MeHUHMBOCTb. KoMOuHaTHBHas
W3MEeHUMBOCTb. Melio3 W TIO/IOBOM TIPOL[eCC — OCHOBAa KOMOWHATHUBHOM
VM3MEHUYMBOCTU. MyTalMoHHas UW3MeH4YMBOCTh. Kiaccudukanuyss MyTarnui:
reHHble XPOMOCOMHBIe, TeHOMHble. YacToTa ¥ pUUYMHBI MyTalyi. MyTareHHble
(akTopbl. 3aKOH FOMOJIOTUUECKHX PSI0B B HAC/aeJCTBEHHOM u3MeHurBocty H.U.
Basuiosa

6.6

l'enetuka uyenoBeka. Kapuotun dyesioBeka. (OCHOBHbIE METOAbl TEHETUKU
yesioBeKa: reHeajoruuyecKkui, 0JIM3HEL[OBBIH, LIUTOTeHeTUYeCKUM,
OUOXUMUUECKHM, MOJeKyJ/IspHO-TeHeTHUeckuii. CoBpeMeHHOe —oripejiesieHue
reHOTHUIIA: TOJITHOTeHOMHOEe CeKBEeHHWPOBaHWe, TeHOTUITMPOBaHUe, B TOM UMCJIe C
nomortrpio TI11P-ananu3a. HacnencTBeHHble 3a00/ieBaHUS UeiOBeKa: TeHHBIE
6one3Hu, 60/ie3HNM C HAC/AeICTBEHHOM MpeApacIio/i0’KeHHOCTbI0, XPOMOCOMHbBIE
6one3nu. ComaTuueckve W TeHepaTHWBHble MyTal[uu. [IpUHLIMITBI 370POBOTO
obOpa3a J>KW3HW, [UAarHOCTUKW, TIPOMWIAKTHKH U JIeUeHUs TeHeTUYeCKUX
Oone3neli. MenuKo-reHeTHUeCKOe KOHCY/IbTUPOBaHUe. 3HaueHWe MeJULIMHCKOU
TeHeTHKHU B MPe/IOTBPAILeHUH U JIeUeHUH TeHeTHUecKuX 3abosieBaHUl ye/ioBeKa

Cenekuyst opraHu3MoB. OCHOBBI OHOTEXHOJIOTHH

7.1

CenekLisi KaK Hayka W IpoLecC. 3apoXKeHue CeJIeKUMA U JOMeCTHKALs.
Yuenne H.M. BaBunoBa 0 I[eHTpaxX MPOUCXOXKIEHUS W MHOTroo0pasus
Ky/JbTYPHBIX pacTeHUid. LleHTpbl MPOMCXOXAEeHHUsI JOMAllHUX KUBOTHbIX. COpT,
1opoJa, LITaMM

7.2

CoBpeMeHHbIe MeTObl CesleKIud. MacCOBBIM U WHAWBUAYATbHBIM OTOODHI B
CeJIeKLIMM pacTeHuM U >KUBOTHBIX. OlleHKa 3KcTepbepa. bimskopogcTBeHHOe
ckpemuBaHve — uHOpuauHr. Ywcras smHMs. CKpelMBaHWe UHWCTBIX JIMHUML.




[etepo3uc, wiv rubpuaHas cuia. HepoJcTBeHHOe CKpellyBaHWe — ayTOPHIWHT.
OtpanénHas rubpuau3anuss U eé ycrexu. VICKyCCTBeHHbIM MyTareHe3 U
NoJIyyeHHe TIO/AIIONAOB. [lOCTWKeHUsT CesleKLIMU pacTeHUM, >XUBOTHBIX M
MUKPOOPTraHHU3MOB

7.3

buorexHosoruss kKak OTpac/ib IIPOU3BOACTBA. ['eHHass WH)KeHepusl. OTarlbl
co3ganusi pekomMbuHaHTHOW [JHK ¥ TpaHCreHHBIX OpraHuM3MoB. KiertouHas
vkeHepus.  Kierounble  Ky/sbTypbl.  MUKDOK/IOHA/IbHOE  pasMHOXKeHHe
pacteHnid. KioHMpoBaHHe  BBICOKONPOAYKTUBHBIX  CeIbCKOXO03MCTBEHHBIX
OpraHu3MoB. JKOjoruueckue U 3Tuueckue Tpobnembl. MO — reHeTHyecKu
MO/MULIMPOBAaHHbIE OPraHU3Mbl

11 K/TACC

Kopg,

IIpoBepsieMblil 3/IeMeHT CO/iep>KaHUA

OBOJIOIIMOHHAs OMOIOTHsI

1.1

OBO/MIOLIMOHHAs TEOPHS U eé MecTo B OHOJIOTHH.

CBugerenbctBa  5BooLuu.  [lajeoHTosorMYecKue: — MOC/Ie[0BaTe/bHOCTD
TNOsIBJIEHUs] BUJOB B TMa/JleOHTOJIOTMYECKOM JIETONMUCH, TMepexofHble (HOPMBL.
buoreorpaduueckue: cxoAcTBO M pa3nuuve ¢dayH U (aop MaTepuKOB U
OCTPOBOB. OMOpUOIOTHYeCKHe: CXOJCTBA U Pa3/uuusi SMOPHMOHOB Pa3HbIX BU/IOB
M03BOHOYHBbIX. CpaBHUTENbHO-aHATOMUYEeCKHe: TOMOJIOTUYHbIE, aHa/JOTUYHBbIE,
pyZMMeHTapHble OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUECKHUEe: CXOCTBO
MeXaHW3MOB HacCJIe[CTBEHHOCTH ¥ OCHOBHBIX MeTabO/MuecKux IMyTed y BCex

OpraHu3MOB

1.2

OBomooHHasi  Teopusa Y.  [apBuHa. [IpeAnochIIKM  BO3HUKHOBEHUS
JapBUHU3Ma. [IBWKYII[Me CU/Ibl SBOJIIOLMK BUJOB 10 [lapBUHY (U30BITOUHOE
pasMHOXKeHHe TPU OrPaHUUYeHHOCTU PeCypCoB, Heorpe/eéHHass U3MeHUUBOCTb,

6opnba 3a cylljecTBOBaHHWe, eCTeCTBeHHbIH 0TOOP)

1.3

Cunretuueckass Teopust sBomonuu (CT3) U OCHOBHbIe €8 TI0/IOKEHHSI.

MukposBomonus. [Tonyisuys Kak eJvuHMLIA BUZIa U SBOTIOLUN

1.4

HOewxyiue cuabl (dhakTopbl) 3BOMIOLMU BUAOB B Tipupoje. MyTal[MOHHbBIN
TpoIiecC ¥ KOMOWHATHBHAs W3MEHUMBOCTb. IIOMy/ISILIMOHHBIE BOJHBI U Aperd
reHoB. M3osnsus U murpaius. EcrecTBeHHbIM 0TOOp — HarpaB/siiOLui (akTop
3BOMOLIMU. POPMBI eCTeCTBEHHOT0 0TOOpa.

[Tpucrnoco6/eHHOCTL OPraHW3MOB KaK pe3y/bTaT JBO/IIOLMU.  [Ipumepsl
nipucrocob/ieHni y opranu3MoB. ApomMopdo3bl ¥ UAMOaJanTalH.

Bu v Bugoob6pa3zoBanve. Kputepuu Bruga. OCHOBHBIE )OPMBI BUI00OPAa30BaHUS:




reorpauyeckoe, SKOJIOrMYeCcKoe

1.5

MakposBomonusi.  PopMbl  3BOMOLMK:  GuUIeTAYeCKasi,  [MBepreHTHas,

KOHBepreHTHasl, TapasuiesibHast. HeoOpaTUMOCTh 3BOTIOLIUM

Bo3HHMKHOBeHMe ¥ pa3BUTHe )XU3HU Ha 3emiie

2.1

JJoHayuHBle TIpe/CTaB/leHUs O 3apoXKAeHWU JKU3HW. HayuHble rUnoTessl
BO3HMKHOBEHMsSI >KM3HM Ha 3emsie: abuoreHes M mnaHcrepMus. XuUMUueckas
3BOJIIOLIMA. OKCIIepUMEHTa/IbHOe TOATBEPXKJEeHUEe XUMHWYEeCKOM SBOJIFOLUH.
HauanbHble 3Tariel 6uosiorndeckoit sBosonuu. ['unortesa PHK-mupa. IlepBbie

KJIeTKHU U UX 3BOJIFOLHA. cDOpMI/IpOB{:lHI/Ie OCHOBHBIX I'DYIIIT )KUBbIX OPraHU3MOB

2.2

Pa3Butre >xu3HM Ha 3emsie TI0 3paM U mnepuoziam. Katapxel. Apxeiickas u
nporepo3oiickast 3pbl. [lameo3oiickasi 3pa W eé TepuoAbl: KeMOPHICKUH,
OpJOBUKCKWH, CUJTyPUMCKUHN, [I€BOHCKUM, KaMeHHOYTOJIbHbIM, T1ePMCKUI.
Me3030¥icKasi 3pa U eé Tepro/ibl: TPMACOBbIN, FOPCKUM, Me/IOBOM.

KaiiHo30MicKasi 2pa MW eé T1epuofbl:  TaJleOreHOBBI,  HEOreHOBBIMH,
AHTPOTOTreHOBbIM. XapaKTepUCTHWKAa K/IMMaTa M Teoj0orMuyecKUX IPOLeCCOB.
OCHOBHBI€ 3Taribl IBOJIFOL[UM PAaCTUTEILHOTO U XKMBOTHOTO MUpa. ApoMop¢o3bl y
pacTeHUid U >XUBOTHbIX. [losiBjieHWe, pacLBeT ¥ BbIMUpPaHHE TPYIN >XUBBIX

OpraHM3MOB

2.3

CuctemMa oOpraHM4YecKoro Mupa Kak OTpakeHUe 3BOOLMU. OCHOBHBIE

CHCTeMaTrU4eCKre IrpyIirbl OpraHrU3MOB

2.4

OBomMOLMST yesioBeKa. AHTPOMNOJIOTUsSl KakK Hayka. PasButve rpeZcTaB/ieHUN O
TIPOMCXOXKAeHUU YesioBeKa. MeTo/bl M3yueHusi aHTporioreHesa. CxofcTBa U
pa3/inuusi yeaoBeKa U )KUBOTHBIX. CHCTeMaThUecKoe TI0JI0KeHre ueioBekKa.

[Bwkyiue cusbl (pakTopbl) aHTporioreHesa. HacnencTBeHHasi HK3MeHUMBOCTb U
ecTecTBeHHbIM 0TOOp. OOIiecTBeHHbIN 00pa3 >XU3HU, W3TOTOBJEHUWEe OpYUid

TPyZa, MbIILLIJIEHWe, peyub

2.5

OCHOBHBIE CTaIUM W BeTBU HBOJIIOL[MM UYesiOBeKa: aBCTpajonuTeku, YenoBek
ymesnbiii, YenoBek mnpsiMoxofsiuii, YenoBek HeaHJepTanbckuii, YenoBek
pa3yMHbIii. Haxo[KM MCKOTaeMbIX OCTaHKOB, BpeMsl CYyIlleCTBOBaHUs, 00/acTh

pacrpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 yKU3HH, OpY/IUst

2.6

YenoBeyeckue pacbkl. OCHOBHbIe OosibllIMe pachl: eBporeou/Hast (eBpasuiickasi),
Herpo-aBCTpaou/Hast (sKBaTopHasnbHas), MOHTOJIOU/IHast (a3uaTcko-
amMepuKaHCKast). YepTbl MpUCIOCOO/IEHHOCTH TIpe/ICTaBUTe el UueioBeueCcKrUX pac

K yCJIOBUSIM CylLlleCTBOBaHUs. ETMHCTBO uenioBeueckux pac. Kputrka pacrusma

OpraHu3MBbI U OKpy’Karoliasi cpezia

3.1

OKoJIOrusl KakK Hayka. 3ajaud U pasfesbl 3KOJOTUM. MeToabl 3KOJIOrMYecKUx

ycciefloBaHUN. DKoslornyeckoe MUpoBo33peHre. Cpeibl 0O6UTaHUsl OPraHU3MOB:




BO/iHas, HA3€MHO-BO31yIlTHAs, I0UYBeHHaA, BHYyTPHUOPraHWU3MeHHas

3.2

Okosnoruueckre  dakrtopel. Knaccudukaims — sKomorudyeckux — (hakTOpOB:
abuoTrueckre, OWOTHUECKWE W aHTPOIMOreHHble. [IeHCTBHE 3KOIOTMUECKHX

(hakTOpPOB Ha OpPraHU3MbI

3.3

Abuotnueckue (aKTOpBL: CBeT, TeMIlepaTypa, BI&KHOCTb. DOTOMEepPHOAN3M.
[MpucriocobneHysi OpraHU3MOB K  JeWCTBUIO  aOMOTHUeCKUX  (haKTOPOB.

Buonoruyeckue puTmsbl

3.4

buotnueckue dakTopel. Buabl OMOTHUECKHX B3aUMOJEMCTBUM: KOHKYPEHIMS,
XMI[HUUECTBO, Tapa3WTHU3M, MyTyalu3M, KOMMEHCA/IU3M (Hax/eOHUUeCTRBo,
KBapTUPAHTCTBO),  aMeHCa/lM3M, HEeWTpa/u3M. 3HaueHHe  OMOTHUYECKHX

B3aUMO/I€MCTBUI /IJIS1 CYIIIeCTBOBAHUSI OPraHU3MOB B TIPUPOZHBIX CO00IIIeCTBaxX

3.5

DKO0JIOTUYeCcKHe XdPaKTE€PUCTHUKU TMOMmyJIAun. OcHOBHBIE I10Ka3aTe/Iu
nonyJidiqyunu: YUCJI€HHOCTb, IIJIOTHOCTL, POXAd€MOCTb, CME€PTHOCTbL, IIPHUPOCT,

MMUI' Daliys. ,Z[I/IHaMI/IKa UHC/IEHHOCTH TIOITYyJ/JIALUN U eé peryadanus

Coo0111eCTBa ¥ 3KOJIOTMUECKHE CUCTEMBI

4.1

Coo0b1ujecTBo  opraHu3MoB — OuorleHo3. CTpPyKTypbl OuolleHO3a: BHUOBas,
TPOCTPaHCTBeHHasi, Tpoduueckas (muireBasi). Bugbl-momuHaHThl. CBSI3U B

OuoreHo3e

4.2

OKoJsloruuecKkue cuctembl  (3Kocuctembl). [loHsiTHe 006 3KocucTeMe W
OuoreorieHo3e. PYHKIMOHA/bHbIE KOMIIOHEHTBHI SKOCHUCTEMBI: TPOAYLIEHTHI,
KOHCYMEHTBI, pefiyLieHTbl. KpyroBopoT BellecTB U MOTOK SHEPTHH B IKOCHUCTEME.
Tpoguueckue (muilieBble) YPOBHM SKOCUCTeMbl. [IuilieBble LiemM W CeTH.
OcCHOBHBIE TIOKa3aTeJrd 3KOCHCTeMbI: OHWoOMacca, TPOAYKLHS. OKOJOTHUECKHe
MMUpaMU/IbI:  TIPOAYKIMM, UWC/IEHHOCTH, Ouomaccel. CBOHCTBA 3KOCHUCTEM:

YCTOMUMBOCTB, cCaMoperysisiLus, passute. Cykieccus

4.3

[TpupogHbIe 3KOCUCTEMBI. DKOCHUCTEMBI 03Ep M peK. DKOCUCTeEMAa XBOWMHOIO WU
LIMPOKOJIMCTBEHHOI'O JIeca.

AHTpOIIOreHHbIe 5KOCHCTEMBI. ATpO3KOCHCTEMBI. YPpb03KOCHCTEMBI.
Bbuonoruueckoe 1 X03HCTBEHHOE 3HaUeHHe arpo3KOCHCTeM U YpOOIKOCUCTeM.
buopasHooOpa3ue Kak ¢akTop YCTOWUYMBOCTH 3KocucteM. CoxpaHeHHe

Ouosornyeckoro pazHoobpasust Ha 3emiie

4.4

Yuenne B.U. BepHaackoro o Ouocdepe. I'paHuifpl, COCTaB U CTPYKTypa
ouocdepsl. KuBoe BemectBo U ero ¢yHKuuu. OcobeHHocTH OGHOChepsl Kak
ryiobanbHOM 3KOocucTeMbl. [WHaMHUyeckoe paBHOBecMe W oOpaTHasi CBsi3b B
6uocdepe. KpyroBopoThl BelllecTB U OHOreoXvMHUecKue I[UK/IbI 3/1eMEHTOB

(yrnepopa, a3ota). 30HanbHOCTb 61ochepbl. OCHOBHbIE OUOMBI CYIIIN

4.5

YenoseuectBo B Omochepe 3eman. AHTpOIIOTeHHble W3MeHeHUs B Guocdepe.




'nobanbHbIe 3K0IOTHUECKHe TIPOOIIeMBI.
OcHOBa  palMOHA/ILHOTO  YIPaB/IeHUsI  [IPUPOAHBIMU

WCII0/Tb30BaHue. JJoCTikeHUs: OMOIOTUY U OXpaHa TIPUPO/IbI

pecypcamu

n

nux




YYEBHO-METO/NYECKOE OBECIIEYHEHUE
OBPA3OBATEJ/IBHOI'O ITPOLECCA
OBSA3ATE/IbHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

METOANYECKHWUE MATEPUAJIbI V11 YUUTEIA

IO ®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NMHTEPHET






