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ITOSACHUTEJ/IbHASA 3AIINCKA

[Tpu pa3paboTke mporpaMmbl MO OHONOTMM TEOPETUYECKYI0 OCHOBY [/ OMpe/ieneHUs
NoAX0J0B K (OPMHDOBAHHIO cofep)KaHus yueOHOro mnpejgmera «buosorus» COCTaBUMH:
KoH1lenTyanbHble monoxkeHuss PI'OC COO o B3auMOOOYC/IOBIEHHOCTH 1iefield, COoAeprKaHus,
pe3ysbTaToB 00yueHHst W TpeOOBaHUII K YPOBHIO TOJATOTOBKU BBIITYCKHUKOB, TMOJIOXKeHUsS 00
00LMX Liefsx W TMPUHLMIAX, XapaKTepU3yHOIMX COBPEMEHHOe COCTOSIHHME CHUCTeMbl CpPeJHero
ob1riero obpa3oBanus B Poccutickoit @ezepariyn, a Takxke T0JI0XKEHUS 0 crielfidrKe O1oIoruu, eé
3HaueHWM B TI03HAHWU >KUBOM TIpUpPOAbl W obecrieyeHHMM CYILIeCTBOBAHHSI UeI0BEUeCKOro
obuectBa. CoryiacHO Ha3BaHHBIM TIOIO>KEHHSIM, OTIpe/ie/ieHbl OCHOBHbIE (DYHKL[M TPOTPAMMBI 10
Gronoruu u eé CTpyKTypa.

[Tporpamma mo Guonoruu AaéT TIpeJcTaBieHue o 1efsx, 00 o0ielt cTpaTeruu obyueHus,
BOCITUTAHUSI W Pa3BUTHS O00ydaromuxcsi cpeAcTBaMH ydyeOHOro mpegmera «buosorus»,
orpeziesisieT 00si3aTesibHOE TIpeJMETHOe CO/iep)KaHHe, €ero CTPYKTYpy, pacrpejesieHue Ti0
paszzesiaM M TeMaM, PeKOMeHZyeMyo TI0C/ie/[0BaTe/IbHOCTh M3yueHHsl yueOHOTO MaTepHasa C
YUETOM MeXKIIpeJMeTHBIX U BHYTPHUIIPEJMETHBIX CBsi3eid, JJOTUKK 00pa30BaTe/lbHOTO TMPOLecca,
BO3PaCTHBIX 0COOEHHOCTeH 00yUaroIuXCsl.

B mporpamme 10 OHOMOTUM TakKe YUWTHIBAIOTCS TpPeOOBaHUS K TUIAHUPYEMBIM
JTMYHOCTHBIM, MeTarnpeJMETHBIM W TIPeJIMETHBIM pe3y/jbTaTaM O0y4eHUs B (OPMHUPOBAHUM
OCHOBHBIX BU/IOB yueOHO-TI03HABaTe/IbHON AeATeTbHOCTH/yueOHbIX JeCTBHUI 00yUaroiuxcsi 1o
OCBOEHHIO COJiep>KaHHst O10/Iormueckoro 06pa3oBaHusl.

B mporpamme mo O6uosiorun (10-11 ksacchl, 6a30BbI YpOBEHb) peav30BaH MPHUHLUI
TPEeeMCTBEHHOCTH B HW3yueHWH Ouosoruu, Osarofaps uYemMy B Hell TpOCMaTpUBAeTCs
HarpaB/IeHHOCTb Ha Pa3BUTHe 3HaHWM, CBsi3aHHBIX C (JOPMUPOBAaHHEM eCTeCTBEHHO-HayYHOTO
MHUDOBO33D€HUs, L|eHHOCTHBIX OpHeHTaluil  JINUHOCTH, JKOJIOTMUeCKOr0  MBbIIIeHHs],
npe/icTaB/leHU O 370poBOM oOpase >KU3HM U Oepe)KHbIM OTHOLIEHHMEM K OKpY’Karollei
npupo/Hoii cpefie. ITosToMy Hapsifly ¢ U3yueHHeM 00111e61010rnueckux Teopyi, a TakKe 3HAHUH
O CTPOEHUM JKUBBIX CHCTEM Da3HOrO paHra MU CYLJHOCTH OCHOBHBIX TMPOTEKAILUX B HUX
TIPOLIeCCOB B IIpOorpamme 10 OMOIOTUM y/je/leHO BHUMaHKe HCTI0/Ib30BaHUIO M10/IyYeHHbIX 3HAaHUN
B TIOBCEJHEBHOW JKW3HU /ISl DelleHus TPUKIa[HbIX 3aJau, B TOM 4HC/Ie: TMPOGUIaKTUKA
HacjeCTBeHHbIX  3a0bosieBaHMII  YesloBeKa, MeJUKO-TeHeTUUYeCKOro  KOHCY/IbTUPOBAHUS,
000CHOBaHHSI KOJIOTUYECKU 1ienecoo0pa3HOro MoBe/ieHHsl B OKpY»Karolllel MpUpOJHON cpefe,
aHanv3a B/WSHUS XO3SMCTBEHHOM [eATe/IbHOCTU YesloBeKa Ha COCTOSIHHE TIPUPOJHBIX U
VCKYCCTBEHHBIX 3KOCHCTeM. YCWIeHHe BHUMaHUsI K TIPUK/IaJHON HarpaB/IeHHOCTH yueOHOro
npeaMeTa «buosorvs» MpoAUKTOBaHO HEOOXOAUMOCTBIO ObecrieueHHsl YCJIOBUM /IJIsi PeIIeHUs
OZJHOM M3 aKTya/lbHBIX 3a/jau IKOJIEHOTO OHoornyeckoro 00pa3oBaHusi, KOTOpas IipeArosiaraet
¢opmrpoBaHre y 0OyYarolMXcs CIOCOOHOCTH alanTUPOBAaThbCs K W3MEHEeHHWSIM JUHAaMHUYHO
Pa3BUBAIOIETOCS COBPEMEHHOTO MHpa.

Buonorusi Ha ypoBHe cpefgHero o0miero obpa3oBaHMsI 3aHMMaeT BakHOe MecTo. OHa
obecrieunBaeT (OpMHpOBaHME Yy OOYYalOILIMXCS TIPeACTaB/JIeHUH O HAayYHOM KapTHHE MHPa,
pacmmpsieT ¥ 00600111aeT 3HaHUS O )KUBOU MIPUPO/Ie, e€ OT/IMUUTE/TbHBIX TTPU3HAKaX — YPOBHEBOU
OpraHusalii M 5BOJIIOL[UM, CO3[aéT YCAOBUs [Js: TO03HAHUS 3aKOHOB >KWBOW TIPUPO/BbI,
¢opmrpoBaHusi (HYHKLMOHA/ILHON T'PAMOTHOCTH, HaBBIKOB 3[J0POBOrO M Oe3ormacHoro obpasa
YKU3HH, 5KOJIOTUUECKOTO MBILLIeHUs], LIeHHOCTHOTO OTHOLIEHHS K )KUBOU MPUPO/ie U YeJIOBEKY.

Bosbiioe 3HaueHue OWOJIOTMST MMeeT TakXKe /il pelleHdsi BOCIUTATeNbHBIX U
pa3BUBAIOIIMX 3a/lau CpegHero obirero oOpa3oBaHusi, COLUAIM3aLMHU o0yJaromxcs. VzyueHue



Ouosioruu obecrnieunBaeT ycaoBus 7151 GOPMUPOBaHUS UHTE/IEKTYaIbHbIX, KOMMYHHUKAI[MOHHBIX
U WH()OPMAI[MOHHBIX HABBIKOB, 3CTETHUECKOW KY/IbTYphl, CIIOCOOCTBYeT WHTerpalyu
OMO/IOTHUECKUX 3HAHWM C TIPeJCTaB/eHUsSMH U3 JIPYTUX Y4eOHBIX TIPEJMETOB, B UACTHOCTH,
bu3uky, xumuu U reorpadun. Ha3BaHHbIe MOOXKEHUS O Mpe/iHa3HAaUeHUH y4eOHOTo mpeMeTa
«buoorusi» cocTaBUIM OCHOBY [I/Is OTIpe/Ie/IeHusI MO/IX0/J0B K 0TOOPY ¥ CTPYKTYPUPOBAHUIO €T0
COZiepyKaHusi, TIPeICTaB/IeHHOTO B TIPOrpaMMe 110 OMOIOTHH.

OTb6op cogepxanust yueOHoro npeziMera «bronorus» Ha 6a30BOM ypOBHe OCYIIIECTB/IEH C
TIO3ULMIA KYJIbTYPOCOOOPAa3HOTo TOAX0Aa, B COOTBETCTBUM C KOTOPHIM O0YYaroIMecs: 10/DKHBI
OCBOWTb 3HAHUS U YMEHWs, 3HauMMble /111 (OPMUPOBAHUS OOIIeH KYJIbTYpbI, OIMpPeJesisIoie
aJleKBaTHOe TIOBeJileHHe YelioBeKa B OKpY)Kalolled TPUPOJHON cpesie, BOCTpeOOBaHHBbIE B
TIOBCEe/IHeBHOM >KM3HU U TIPAKTUUeCKOH AesTesbHOCTA. Ocoboe MecTo B 3TOM cUCTeMe 3HAHWM
3aHMMAIOT 37IeMeHTbl COJIeP)KaHusl, KOTOpble CIy)KaT OCHOBOM [  (OpMHPOBAHUS
TIpe/ICTaB/IeHNd O COBPEMEHHOM eCTeCTBeHHO-HayyHOW KapTHHe MHpa M I[eHHOCTHBIX
OpHMeHTaLUsIX JITYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3alui OMO/IOTHYeCcKOro 0Opa3oBaHusl.

CTpyKTypUpOBaHHe cCoOZiep>KaHusi yuyeOHOro MaTepuasa B TMporpamme 10 OHOJIOTUM
OCYILL[eCTB/IEHO C YUETOM TIPUOPUTETHOrO 3HAUeHUs 3HAHWUN 00 OTIMUUTENBbHBIX 0COOEHHOCTSX
YKUBOM MTPUPO/IbI, 0 €€ yPOBHEBOI OpraHM3alviy U SBOJIFOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYpe
yuebHOro mpeamMeta «buosiorusi» BbifiesieHbI Cielyolye CoZiep>KaTesibHble TUHUMN: «buonorus
Kak Hayka. MeToZibl HayuHOT0O Mo3HaHUsI», «KyeTka Kak Ouosornueckasi cucreMa», «OpraHusm
Kak Ouosiornyeckas cucreMa», «CructemMa ¥ MHOrooOpa3ue OpraHu4eCcKoro MUpa», «OBOJTFOLUS
YKUBOMW TIPUPO/IbI», «DKOCUCTEMBI U TIPUCYIINE UM 3aKOHOMEPHOCTH».

Lens wn3yuenusi yuebHoro mpeaMeTta «buomnorus» Ha 6a30BOM ypOBHe — OBJlafieHHe
00yJarIUMHUCS 3HAaHUSIMH O CTPYKTYPHO-(YHKLIMOHATbHOM OpraHU3allid >KUBBIX CHUCTEM
Pa3HOTO paHra ¥ MpuoOpeTeHre YMeHWI UCTI0/b30BaTh 3TH 3HAHUS /IJIsl TPaMOTHBIX IeHCTBUM B
OTHOIIIeHUH 00BEKTOB >KUBOU TTPUPO/IbI U PEIlIeHUs] Pa3/IMYHbIX XKU3HEHHBIX MMPOOJIeM.

HocTwkeHne 1ieM W3ydeHUs yueOHoro mpegmera «buosnorus» Ha 06a30BOM YpOBHE
obecrieunBaeTCs pellieHHeM CJIeIyIOLNX 3a/au:

OCBOEHHe 00yUaroIMMUCS CUCTEMbI 3HAHHUH 0 OMOIOrMYeCKUX TEOPUSIX, YUEHUSIX, 3aKOHaX,
3aKOHOMEpPHOCTSIX, TUIOTe3ax, TpaBWIaxX, CJAyXKall[uX OCHOBOW [  (OpPMUPOBaHUS
Tpe/iCTaB/ieHUi O ecTeCTBeHHO-HAayuyHOW KapTHMHe MHpPa, O MeTOJaX HayuHOTO T[103HaHUS,
CTPOEHUM, MHOroo0Opa3vu M OCOOEHHOCTSIX >KMBBIX CHCTEM pPAa3HOTr0 YPOBHSI OpraHW3alivy,
BBIJJAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX MCC/IeJOBAHUSX B OMOJIOTHHY;

dbopMrpoBaHre y 0O0yYaroIUXCsl TO3HABaTeNbHBIX, WHTE/JIEKTYalbHbIX W TBOPUECKUX
CroCOOHOCTEN B MPOL[ECCe aHa/M3a JAHHBIX O MyTAX Pa3BUTHs B OMOJIOTMU HAyUHBIX B3IJIS/I0B,
Hziel ¥ TI0IX0J0B K U3yUeHHI0 XKUBBIX CCTEM PA3HOT'0 YPOBHS OpraHU3aliuy;

CTaHOB/eHWe y oOydaromuxcs o0Ieid KyabTypbl, (YHKI[MOHAJIBHOM TI'PAMOTHOCTH,
pa3BUTHE YMEeHUM OOBSICHATH M OLIEHUBATh SIBJIEHUs OKPY>Kalolllero MUpa YKUBOW MPHUPOJbI Ha
OCHOBAHWU 3HAHUM U OTbITA, MOJYYeHHbIX TIPY U3yueHUr OUO0JIoTHY;

dopmupoBaHre y 00yYarLUXCs YMeHWN HWIUTIOCTPUPOBaTh 3HaueHHe OHO0J/IoruuecKrx
3HAaHWUM B TIPAKTUYECKOW [esiTeJTbHOCTU UesloBeKa, Pa3BUTUM COBDPEMEHHBIX MeJUIIMHCKUX
TEeXHOJIOTHM U arpoOMOTeXHOJIOTUI;

BOCIUTaHWe YOEKJEHHOCTH B BO3MOXKHOCTH TI03HAHWS Ue/IOBEKOM >KUBOUW TIPHUPOZBI,
HE0OX0IUMOCTH Oepe’KHOr0 OTHOIIIeHHUS K Held, COOMI0/IeHus] STUUeCKUX HOPM TIpU TIPOBeIeHUH
O10/IOTHUeCKUX UCCTeJOBaHUM;

OCO3HaHME 1[eHHOCTU OMOOTWYeCKUX 3HAHWM [y TIOBBIIIEHUSI YPOBHSI JKOJIOTHUECKOU
KYJIbTYPBI, 17151 JOPMHUPOBaHUS HAYUHOT'O MUPOBO33PEHMUS;



TIpUMeHeHUe TIPUOOPeTEHHBIX 3HAHWM W YMEHUH B TMOBCEJIHEBHOW >KWU3HU [Jisi OIeHKH
TIOCTIeICTBUI CBOEH [1esTe/IbHOCTH T10 OTHOILIEHWIO K OKpY’Karollieid cpezie, COOCTBEHHOMY
3/10pOBbIO, 000CHOBaHUE U COOIO/IeHHe Mep MTPOMUIAKTUKY 3a001eBaHUH.

B cucreme cpegHero obirero oopa3oBanus yueOHbIH ripegmet «bronorus», u3yuaemblii Ha
0a30BOM ypOBHe, SIB/ISI€TCS 00sI3aTe/TbHBIM YUeOHBIM MPeIMETOM.

Iyt u3yuyeHus: 6uooruy Ha 6a30BOM ypOBHe cpe/iHero o011iero o6pa3oBaHust OTBOAUTCS 68
yacoB: B 10 knacce — 34 vaca (1 uac B Hefient0), B 11 kyacce — 34 vaca (1 yac B HefJje/t0).



COJEP)XAHUE OBYUEHUA
10 K/TACC

Tema 1. buosorusi Kak HayKa.

buonorusi kak Hayka. CBsi3b OHOJIOTHMM C OOIIleCTBeHHBIMU, TeXHUYECKUMU U APYTUMU
eCTeCTBeHHbIMU HayKamu, ¢unocoduel, 3TUKOW, 3CTeTHKOW U TpaBoM. Pomb Ouosioruu B
(hopmMHpOBaHNY COBPeMeHHOW HayYHOU KapTHHbI Mupa. CrucTeMa OMO/IOTHYeCKUX HayK.

MeTo/ibl TI03HAHUS )KUBOU TPUPO/IbI (HaO/M0[eHre, SKCIIePUMEHT, OTHMCaHNe, U3MepeHue,
K1accuurKariusi, Mo/ile/TMpOBaHue, CTaTUCTHUeCKasi 00paboTKa /JaHHBIX).

JleMoHCcTpanum:

IToptpertsr: Y. lapsun, I'. Mengens, H. K. KonbLos, /K. YoTcoH u @. Kpuk.

Tabmmiibl U cxeMbl: «MeTo/bl TI03HAHUS )KUBOU TIPUPOABI».

JlabopaTopHbIe U MPaKTHUYeCKHe paboThI:

[Mpaktrueckass pabora Ne 1. «Vcmosnb30oBaHMe Ppa3IMUYHBIX METOZOB TIPH HW3y4YeHUH
OroornyecKux 0ObEKTOBY.

Tema 2. JKuBble cHCTeMBbI M UX OpraHu3aLus.

JKuBble cuctembl (OHOCHCTEMBbI) Kak TpeAMeT W3yueHUs Ouosioruv. OTIMUMe >KUBBIX
CUCTeM OT HeOpraHM4eCKOM NPUPOJbI.

CroiicTBa OwocucTeM W WX pasHooOpasuWe. YDOBHM OpraHM3aluM  OMOCHUCTEM:
MOJIEKYJ/IIPHbIM,  K/IeTOYHbIM,  TKaHEeBbIM,  OpraHMW3MeHHbIM,  MOMYy/SLHOHHO-BUI0BOH,
9KOCUCTEMHBIH (OMOTeoLieHOTHUeCKHi), 6rochepHBIH.

JleMoHCTpanuu:

Tabmuipl U cxeMbl: «OCHOBHBbIe TIPU3HAKW >KU3HW», «YPOBHU OpPraHM3aLdU >KUBOU
pupoabD».

Ob6opyaoBanue: Moziesib Mojiekysisl [JJHK.

Tema 3. XuMHUeCKHI COCTaB U CTPOeHNe KJ/IETKH.

XVMUYeCKHi COCTaB KJIeTKU. XUMHUYECKUe 3/1eMeHThbl: MaKpO3J1eMeHThbI, MUKPO3/1eMEeHTHI.
Boga 1 MmuHepasnbHble BelljecTBa.

@YHKI[MM BOAbl U MHUHEpPa/bHBIX BellecTB B KieTke. Ilogjep)kaHue OCMOTHYECKOIO
GanaHca.

benku. CoctaB u cTpoeHue 6eKoB. AMUHOKHC/IOTBEI — MOHOMepHI 0e/TkKoB. He3ameHMMEBIe U
3aMeHUMble aMUHOKHUC/IOTbI. AMUHOKHUC/IOTHBIN COCTaB. Y DOBHU CTPYKTYPbI O€/TKOBOM MOJIEKYJIBI
(epBUUHasi, BTOPUUHAsI, TPETUUHAs ¥ UeTBePTHUHAs CTPYKTypa). XMHUYeCKre CBOMCTBa Oe/KOB.
buonornueckre GpyHKIUN OeTKOB.

depmeHThI — OuoOIOTMYECKUe KaTann3aTopbl. CTpoeHHWe (epmeHTa: aKTHBHBIN IIEHTD,
cybctpatHasi  cnenuduuHocTb.  KodepmenTbl. Burtammbbel.  OTiuuusi  (pepMEHTOB  OT
HeOpraHWYeCcKUX KaTaanu3aTopoB.

YrneBogpl: MOHOCaxapu/pl (T/IFOK03a, pribo3a U Jie3okcuprbo3sa), qucaxapuzibl (caxaposa,
JlaKTO3a) W TMoJsMcaxapuzbl (Kpaxmas, TJIMKOreH, Lie/uito/o3a). buosornueckue ¢GyHKUMA
YIJIEBOJIOB.

Jlurupaer:  Tpurnuuepuasl, dochomummap, crepouasl. ['wapoduabHO-rUAPodOOHBIE
cBoiicTBa. buonornueckre ¢yHkuyy unugoB. CpaBHeHUe YIJ/IeBOZOB, O€/KOB M JIMMUZOB Kak
VICTOYHUKOB 3HEpPIUH.

Hyxknevnossle kucnotsel: JITHK u PHK. Hykieotuzbl — MOHOMepPbI HYK/IEMHOBBIX KUCJIOT.
Crpoenve u ¢yukuuu [JHK. Crpoenve u ¢ynkuum PHK. Buger PHK. AT®: ctpoenue u

GyHKLMH.



Luronorusi — Hayka o kietke. KjieTouHasi Teopust — MpyUMep B3auMOZEUCTBUSL UJeU U
¢dhakTOB B HAYYHOM TO3HAHUU. MeTo bl U3yUeHUs KIeTKU.

Krerka Kak 1jesiocTHast >kvBasi cucremMa. OOImye MpU3HaKy K/IETOK: 3aMKHYTasi Hapy>KHast
mMemMOpaHa, Mosiekysibl JJHK Kak reHeTHueckuii arnmapar, CucTeMa CHHTe3a berka.

Turel K/IETOK: SyKapuOTHYecKas U Tpokapuotuueckas. OcoOeHHOCTH CTPOeHUS
TIPOKaprOTUYecKoU kiieTku. KietouHast creHka Gaktepuii. CTpoeHHe 3yKapruOTUYeCKOU K/TEeTKH.
OCHOBHBIE OT/INYMSI PaCTUTETHHOM, )KUBOTHON U TPUOHOM K/IETKH.

[ToBepXHOCTHbIE CTPYKTYphbl K/JI€TOK — K/eTOUHasi CTeHKa, TJIMKOKAIMKC, UX (PYHKLMH.
[Tna3matryeckasi MemOpaHa, eé cBoiictBa W (GyHKUuM. lLluToriasmMa U e€ OpraHoOWbIL.
OpHomeMOpaHHble opraHowibl KiieTku: JDIIC, armapat ['onbpku, mu30coMbl. TToyaBTOHOMHBIE
OpraHou/bl KIeTKU: MUTOXOH/ZIPUH, TIacTU/bL. [IporcxoxxeHrne MUTOXOHAPUM U I1acTuA. Bruapl
riactis. HemeMOpaHHble OpraHOW/bI K/IeTKH: PUOOCOMBI, K/I€TOUHBIM LIeHTP, LIeHTPUOJIH,
PECHUYKY, )XTYTUKU. PYHKLIUU OPraHOM/0B K/IeTKU. BKroueHusl.

S1Ipo — peryasTOpHBIN LieHTp KieTKd. CTpoeHHe siipa: siiepHasi 000/104UKa, Kapuoria3ma,
XPOMATUH, [ PbILLIKO. XPOMOCOMBI.

TpaHCTIopT BelecTs B KJIeTKe.

JdeMoHCcTpanum:

[Toptpetnl: A. JleBenryk, P. I'yk, T. IlIanH, M. IllneiigeH, P. Bupxos, /[)X. YoTcoH, ®.
Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

HOuarpammbl:  «PacmipefjesieHde XUMUUECKHUX 5/IEMEHTOB B HEXHBOW TMpUPOJE»,
«PacripesieneHrie XMMUUECKUX 3/1EMEHTOB B JKUBOU MPUPO/E».

Tabmupl 1 cxembl: «Ileproanyeckast Tab/vila XUMHUUECKUX 371eMeHTOB», «CTpoeHHe
MOJIEKYJTbI BOJbI», «brocuHTe3 Gesika», «CTpoeHre MoseKy/bl Oeska», «CTpoeHue dhepMeHTa»,
«HyknennoBble kuciotel. [JHK», «Ctpoenue monekynbl AT®», «CTpoeHre 3yKapuOTUUeCKOU
K/IeTKW», «CTpoeHue >XUBOTHOU KjeTKW», «CTpoeHHe pacTUTe/IbHOM KieTKu», «CTpoeHue
MPOKapUOTUUECKOU K/IeTKW», « CTpOeHUe siipa KJIeTKU», «YTeBOAbD», «JIunmuasn».

ObopyzoBaHye: CBETOBOM MHKPOCKOM, 00OpyZoBaHWe /sl TIPOBeJeHHs] HaOJIroJeHuH,
M3MepeHnH, SKCIIepUMEHTOB, MUKPOIIperapaThl pacTUTebHBIX, KUBOTHBIX M OaKTepHabHBIX
KJIeTOK.

JlabopaTopHbIe U MPaKTHUYeCKHe paboThI:

Jlaboparopnasi pabora Ne 1. «/3yueHue KaTaIMTHUeCKOW aKTMBHOCTH ()epMEeHTOB (Ha
TpyMepe amu/iasbl WM KaTanasbl)».

JlaboparopHass pabota Ne 2. «M3yueHHe CTpOeHUs K/I€TOK pacTeHWM, >XMBOTHBIX U
HakTepuii MoJ, MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIperapaTax 1 Ux OMrcaHue».

Tema 4. )KuzHeessTe/IbHOCTh KJ/I€TKH.

ObmeH BelecTB, WA MeTaboau3M. AcCUMWISIUA  (TUIaCTUUeCKuii oOMeH) U
JUCCUMWIALIMSA (9HepreTUuecKrii 0OMeH) — ZiBeé CTOPOHBI eJUHOTO Mpoiiecca MeTabom3ma. Posb
3aKOHOB COXPaHeHUs BellleCTB U SHePryU B TTIOHUMaHUX MeTabom3Ma.

Tunel oOMeHa Bell[eCTB: aBTOTPOQHBINA U reTepoTpodHbIi. Posb dhepmMeHTOB B 0OMeHe
Bell[eCTB U NpeBpalljeHUH SHepruu B KJIeTKe.

dortocuHTe3. CBeToBasi M TemHOBasi ¢a3bl (oTocuHTe3a. Peakumu (oTocuHTesa.
OddekTrBHOCTL PoTOCHHTe3a. 3HaueHHe (HOTOCUHTe3a JJisl )KU3HU Ha 3emsie. BiusiHue ycioBui
cpezbl Ha (OTOCUHTE3 M CIIOCOOBI MOBBIIIEHHS €r0 MPOAYKTUBHOCTH Y KY/IbTYPHBIX PaCTeHUH.

XemocuHTe3. XeMOCHHTe3upyoiye OakTepru. 3HaueHWe XeMOCHHTe3a s JKW3HU Ha
3emie.



OHepreTuueckuii oOMeH B  KjeTKe. PaciiernieHue BeIeCTB, BbIJe/eHHe U
aKKyMYJIIDOBaHMe SHePruM B KeTKe. JTarlbl 3HepreTrndeckoro obmeHa. I'mukonms. bpoxxenue n
ero BuAbl. KucioposHoe OKuC/IeHHWe, WIM K/IeTO4YHOe JplxaHue. OKuCIUTe/bHOe
dochopunmpoBanue. DHPeKTUBHOCTb IHEPTETHUECKOTO OOMeHa.

Peakijum MartpuyHoro cuHresa. [‘eHetuueckas uH@popmauuss u [JHK. Peanuzaus
reHeTUUeCKoW MHGopMaLMK B KieTKe. ['eHeTHYeCKUd KOJ M ero CBOicCTBa. TpaHCKpUMLUS —
MaTpuuHblii cuHTe3 PHK. TpaHcisius — 6uocuHTe3 Oeska. DTarbl TpaHCsuU. KogupoBaHue
aMUHOKHUCIIOT. Posib pubocom B 6rocrHTe3e Gerka.

HexknerouHblie popMbI )KU3HU — BUPYChI. VIcTOpUsi OTKpBITHSI BUPYCOB (. . IBaHOBCKUIA).
OcobeHHOCTH CTPOeHHUsI U >KW3HEHHOro LMK/a BUpycoB. bakrtepuocdaru. bBone3nu pacreHui,
JKUBOTHBIX U Ue/iOBeKa, BbI3bIBaeMble BUpycaMu. Bupyc nmMmyHogeduiurta yenoseka (BUY) —
B0o30yauTens CIIM[a. OOparHasi TpaHCKPWIILUS, peBepTa3a M UWHTerpasa. I[IpoduiakTrka
pacripocTpaHeHusi BUPYCHBIX 3a00/1eBaHuUM.

JdeMoHCcTpanum:

[Moptpetsr: H. K. Konbiios, [. V1. UBaHoBckui, K. A. Tumupsizes.

Tabmuier u  cxembl: «Tumel  TUTaHus», «MeTtabomusm»,  «MUTOXOHPHS»,
«DHepreTuueckuii obmMeH», «Xmopornact», «®Porocuared», «Ctpoenue [JHK», «Ctpoenue u
¢dbyHKUMOHMpOBaHWe TeHa», «CuHre3 Oenmka», «[eHeTHYecKMid Kof», «Bupychi»,
«bakrepuodaru», «CrpoeHue U >ku3HeHHbIM 1uK1 Bupyca CIIM[a, O6akrepuodara»,
«Permukanusa [JHK».

Ob6opymoBaHue: MoJeu-amuMKauud «Yapoenue THK u TpaHcKpunius», «buocuHTe3
6enka», «CTpoeHHe KJIeTKU», Mofienb cTpyKTyphl JJHK.

Tema 5. PasMHO)XeHHe M MHAMBH/lya/IbHOE pa3sBUTHEe OPraHU3MOB.

KneTtouHsli MK/, WIM >KU3HEHHBIM LMKA KieTKd. VHTepdasa u mwuros. [Iporeccsl,
npoTekawole B vHTep(dase. Permkaiys — peakuuss MaTpuuHoro cuHre3a [JHK. CtpoeHnue
XpOMOCOM. XPOMOCOMHBIM HA0Op — KapHOTHIL [IWIIOWJHBIA M TalIONJHBI XPOMOCOMHBIE
Habopel. XpoMatuzpl. LluTonornyeckie OCHOBBI pPa3MHOMKEHUSI U WHAVWBUYaJbHOTO Pa3BUTHUS
OpraHu3MOB.

[enenvie knetku — muto3. Ctaguu MuTo3a. [Iporieccel, mpoucxoasiye Ha pasHbIX CTausX
MUTO3a. BroIOrnueckuii CMbIC/I MUTO3a.

[Tporpammupyemasi Tubesb KJIeTKH — aroriTo3.

dopMbI pa3MHOKeHHs1 OPraHU3MOB: Oecriosioe U 1ojioBoe. Buzibl 6ecronoro pasMHOKeHHUST:
JleJieHre Ha/iBOe, TIOUKOBAaHWE OJHO- M MHOTOKJIETOUHBIX, CIIOpO0Opa3oBaHMe, BereTaTUBHOE
pa3MHoKeHue. VICKyCCTBeHHOe KIIOHUPOBaHMe OpPraHu3MOB, ero 3HaueHue J1J1s1 CeTeKLUU.

[TosioBOE pa3sMHOKeHUe, ero OTJMUUs OT becromnoro.

Meiio3. Crtaguu Meriosa. [Iporecchl, mpoucxofsie Ha crafusx Melios3a. IloBejeHue
XpoMocoM B Meiio3e. KpoccrHrosep. brosiornueckuii CMbICI ¥ 3HaUeHUe Melo3a.

'ameToreHe3 — rnporjecc 06pa3oBaHusl TIOJIOBBIX KIeTOK Y KUBOTHBIX. [10/I0BbIe KeJe3bl:
CeMeHHUKU U sSiMYHMKUA. OOpa3oBaHMe M pa3BUTHE TOJIOBBIX K/IETOK — rameT (CriepMaTo30uf,
SUlIeK/IeTKa) — criepMatoreHe3 U oBoreHe3. (OcCO0EHHOCTH CTPOEHUs SIMLIEK/IETOK U
criepmaTo3ouzioB. OriogoTBopenue. [lapreHoreHes.

VuauBuayanbHoe pas3BuTHe (OHTOreHe3). OMOpUOHa/IbHOE pa3BUTHe (3MOpUOTeHe3).
OTarbl 3MOpPHUOHANBHOTO PAa3BUTHSI Y TI03BOHOUHBIX J>KUBOTHBIX: JpoOjeHue, TacTpyJIsLus,
opraHoreHe3. I[TocTamMOproHanbHOe pa3ButHe. TUITBI TTOCTIMOPHUOHABHOTO PA3BUTHS: TIPSIMOE,
HerpsiMoe (JTMUMHOYHOE). BiusiHMe cpelpl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIIOCOOHBIE
BBI3bIBATh BPOXK/EHHBIE YPOACTBA.



Poct u pasButre pacteHui. OHTOreHe3 LIBETKOBOI'O paCTeHMs: CTPOEHUe CeMeHH, CTaZluu
pasBUTHUS.

JleMoHCcTpanum:

Tabmurpl v cxeMbl: «@OPMbI pa3MHOXKeHHsSI OPraHU3MOB», «/[BOWHOE OTJIOZJOTBOPEHUEe Y
IIBETKOBBIX PaCTeHUil», «BereraTMBHOe pa3MHOXKeHHe PacTeHUi», «[lejileHre KIeTKu OaKkTepuii»,
«CTpoeHHe TMOMOBBIX KIeTOK», «CTpoeHre XpPOMOCOMBI», «KieTouHbld LWKI», «Permkanus
OHK», «Murtos», «Melio3», «IIpsmoe 1 HenpsiMoe pa3BuTHe», «['ameToreHes y MjaeKONUTAaIOLMX
Y yesioBeKa», « OCHOBHBIE CTalU OHTOreHe3ax».

Ob6opyoBaHMe: MHKPOCKOM, MHUKporipernaparbl «CriepMaTo30ubl MJIEKOMUTAIOLIEero»,
«SliLekeTKa MIeKONUTarOLLero», « KapuokrHes B KjleTKax KOpeLlKa JIyKa», MarHUTHas MO/le/Tb-
anruivkauus «/lenenue knetku», mogens JITHK, Mogens MeTaga3HOM XPOMOCOMBI.

JIaGopaTopHbIe M MpaKTHYeCcKHe padoThI:

JlabopaTopHasi pabota Ne 3. «HabstofieHre MHUTO3a B K/leTKaX KOHUMKA KOpeIllKa Jiyka Ha
rOTOBBIX MUKpOIIperiapaTax».

JlaboparopHasi pabora Ne 4. «l3yueHue CTpPOeHHsI TI0OJIOBbIX K/I€TOK Ha TOTOBBIX
MUKpOIIperiaparax».

Tema 6. Hac/ie/JCTBeHHOCTb U U3MEHYHUBOCTb OPraHM3MOB.

Ilpenver u 3amaun reHeTUKU. MCTOpuUst pa3sBUTUS TeHETUKU. Posib 1[UTONIOTMA U
3MOpHO/IOTHY B CTAaHOBJIEHUM MeHeTUKU. BK/1a/| poCCHICKUX U 3apyOeXXHBIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToabl TeHeTHKH (TUOpPUIONOTHYeCKUM, LUTOreHeTUUeCKH, MOJIeKYIsIpHO-
reHetTueckuii). OCHOBHbIe reHeTHUUYeCKHe MOHATHsA. ['eHeTHMUecKasi CUMBOJIMKA, UCII0/Ib3yemMast B
CXeMax CKpelLMBaHuM.

3aKOHOMEpPHOCTH  HacC/efloBaHUs  NPU3HAKOB, ycTaHOBJeHHble ['.  MenzeneM.
MoHorubpusHoe cKpelBaHe. 3aKOH eJUHO0Opa3usi TMOPH/IOB MePBOTo TOKoJieHus1. [1paBusio
JOMUHUPOBAHUA. 3aKOH pacljervieHuss NpusHakoB. ['umnortesa uucrorel ramer. IlonHoe u
HeIo/IHOe JOMUHUPOBaHUe.

OurnbpupHOoe  CKpelviBaHWe. 3aKOH He3aBUCHMOTO HAC/Ie[OBaHWS  IPHU3HAKOB.
LluToreHeTHUeCKre OCHOBBI AWTHOPHUZHOTO CKpelWBaHWs. AHaIM3Upylollee CKpeljiBaHUe.
Vcrionib30BaHMe aHAIM3UPYIOIIETO CKPeLMBaHUs [jisl OTIpe/ie/IeHusi TeHOTUIa 0COOH.

CuerieHHOe Hacje/joBaHWe TIpU3HAaKoB. Pabora T. MopraHa TO CIenieHHOMY
Hac/el0BaHUIO reHoB. Hapy1ieHue crieryieHUst TeHOB B pe3y/ibTaTe KpOCCUHIOBepa.

XpOMOCOMHasi TeOpUs HaC/leJCTBeHHOCTU. ['eHeTUUeCKue KapTel.

I'enetuka nosia. XpoMOCOMHOe OIlpefiesieHHe 110J/1a. AyTOCOMBI U I10JIOBbIe XPOMOCOMBI.
'omorameTHele U rereporaMeTHble opraHu3mbl. HacsejoBaHue IIPU3HAKOB, CLIEIUIEHHBIX C
TI0JIOM.

W3meHunBOCTH. BH/bI U3MEHUMBOCTU: HeHac/Ie[,CTBEHHasl U Hac/le,CTBeHHas. Posib cpezibl
B HEHaC/Ie[ICTBEHHOM W3MEHUYMBOCTH. XapaKTepUCTUKa MOJU(PHUKALMOHHON W3MEHUHUBOCTH.
BapuanoHHbIM psifi U BapuallMoHHas KpuBas. Hopma peakuyy npusHaka. KonmruecTBeHHble U
KauyeCTBeHHbIe MPU3HAKU U X HOpMa peakjuy. CBOMCTBa MOAU(PUKALIMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, WM reHOTUINMYeCKasi, MU3MeHUMBOCTb. KoMOMHATHBHAsT U3MEHUHBOCTb.
Meiio3 ¥ TI0JIOBOM TMpOIlecC — OCHOBAa KOMOWHAaTHBHOM W3MEHUMBOCTH. MyTaliOHHas
M3MeHUMBOCTb. Kraccudukaius MyTaluii: reHHble, XpOMOCOMHBbIe, reHOMHble. YacTota u
NIPUYMHBI MyTalid. MyTareHHble (akTopbl. 3aKOH FOMOJIOTUYECKUX PsZIOB B Hac/e[CTBEHHOU
usmenunsocty H. 1. BaBuiosa.

BHesiiepHas HaceICTBEHHOCTb U U3MEHUYMBOCTb.



l'enetrvka uvenoeka. Kapuotun uesnoBeka. OCHOBHble MeTO/bl T€HETUKU UejiOBeKa:
reHeajioTUYeCKUid, OJIM3HEIOBbIM, IMTOTeHeTUYeCKUd, OUOXUMHUYECKUH, MOJIeKY/ISIpHO-
reHetnueckui. CoBpeMeHHOe OmpeJie/leHde TeHOTWIA: IT0JTHOTeHOMHOe CeKBeHMpPOBaHUe,
TeHOTUITUPOBaHWe, B TOM uMcie ¢ mnomoipio [1]P-aHamu3a. HaciencTtBeHHble 3abosieBaHUsS
yesloBeKa: TeHHble 0Oose3Hd, Oone3HM C  HaC/AeJCTBEHHOW  IpeApacrioyioyKeHHOCThIO,
XpoMOCOMHbIe 0Oose3nn. ComaThueckKue U TeHepaTHBHble MyTald. CTBOJIOBbIE KJIETKH.
[TpuHLMIBE 340pOBOTO 0Opa3a >KU3HU, AUAarHOCTHKH, TIPO(UIAKTUKY U JIeUeHHs] TeHeTUUeCKUX
OonesHeli. MeguKo-reHeTHUECKOe KOHCY/bTUPOBaHUe. 3HaueHWe MeAWI[MHCKOM TeHeTHUKH B
TIpe/IOTBpAILl[eHHH U JIeUeHUU TeHeTHIeCKUX 3a00/1eBaHri yesioBeKa.

JleMoHCcTpaum:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ge ®pus, C. C. YerBepukoB, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuipl ¥ cxembl: «MOHOTUOPHIHOE CKpeIMBaHKe U ero LIUTOreHeThuYeckasi OCHOBa»,
«3aKOH paclleIVIeHUss W ero LUTOreHeTHMYecKass OCHOBa», «3aKOH YHUCTOTBI TraMeT»,
«durnbpugHoe ckpelyBaHue», «LIUTonornyeckre OCHOBBI AUTHOPUIHOTO CKPeL[UBaHUs»,
«Melio3», «B3aumo/ielicTBUe ajiie/ibHbIX TeHOB», «['eHeTHuecKre KapThl paCTeHUM, )KUBOTHBIX 1
yesioBeKa», «['eHeTuMka mosia», «3aKOHOMEPHOCTU HacC/el0BaHUs, CLEIJIEHHOTO C I10JI0OM»,
«KapuoTturibl yesioBeKa U J>KMBOTHBIX», «BHAbI HW3MEHUMBOCTW», «MoauduKaloHHast
M3MeHUMBOCTb», «HacnenoBanue pesyc-aktopa», «['eHeTHKa rpymnmn KpoBu», «MyTalMOHHast
V3MEHUYUBOCTbY.

Ob6opyoBaHMe: MoeMU-anTuiuKal  «MoHOTHOpHIHOe CKpeluBaHue», «HerosHoe
JOMUHUPOBaHUe», «JlurnbpugHoe CcKpeljuBaHue», «[lepeKpécT XpoMOCOM», MUKDPOCKOI U
MUKporpernapat «/Ipo3oduna» (HopMa, MyTtarmy (HOpMbI KPbIJTbeB M OKPACKU Teja), repbapuit
«['opox roceBHOM».

JlabopaTopHbIe U MPaKTHUYeCKHe PaboThI:

JlabopatopHast pabota Ne 5. «/3yueHne pe3y/sbTaTOB MOHOTHOPHAHOTO U JUTUOPUIHOTO
CKpeILMBaHKUsA Y Ap030(H/bl Ha TOTOBBIX MUKpOIpernapaTax».

JlabopaTopHast pabota Ne 6. «/3yueHre MoAM(PUKAIIMOHHOW W3MEHUUBOCTHU, IIOCTPOEHUE
BapHaLlMOHHOIO psiZia U BapUaLJMOHHOU KPHUBO».

JlabopaTtopHasi pabora Ne 7. «AHanmM3 MyTalmid Yy [Jpo30@uibl Ha TOTOBBIX
MUKpOIIperiapaTax».

[MTpakTrueckast pabota Ne 2. «CocTaB/ieHre U aHa/Iu3 PO/IOC/IOBHBIX Ue/IOBeKay.

Tema 7. CeneKijusi opraHu3mMoB. OCHOBBI OMOTEXHO/IOTHH.

Ceslek1Us KaK HayKa M IpoLiecC. 3apoKJeHue CesleKLiuu U JomecTukauus. Yuenue H. U.
BaBunoBa 0 1jeHTpax TMPOUCXOXKJEHWss W MHOroo0pasusi KyJbTYPHbIX pacTeHuil. LleHTpbI
MIPOMCXOXK/IeHUsI JOMAalIHUX XXUBOTHBIX. COpPT, MOpPO/ja, LITaMM.

CoBpeMeHHble MeTO/bl CeyieKI[MK. MacCOoBbId M UHAUBUYa/TbHBIA OTOODPBLI B CeleKLUd
pacTeHU U KUBOTHBIX. OLjeHKa KCTepbepa. Bin3KopoCcTBeHHOe CKpelBaHie — UHOPUUHT.
Yucras muaus. CKpelljuBaHUe YUCTBIX TUHUM. ['eTepo3uc, uiu rubpugHas cuna. HepocTBeHHOe

CKpelvBaHue — ayTopuguHr. OtpanéHHasi rubpugusaius U eé ycrexu. McKyCCTBeHHBIH
MyTareHe3 U TOJy4YyeHHe T[ONUIIONJ0B. [lOoCT)KeHUs] cejleKUMKA pPaCcTeHUl, >KUBOTHBIX W
MHUKPOOPTraHHU3MOB.

buoTrexHo/morvsg Kak oOTpacib MNPOU3BOACTBA. ['eHHass WHXKeHepusl. IJTambl CO3[AHUS
pekoMmbuHauTHOM [IHK M TpaHCreHHBIX OpraHu3MOB. KieTtouHas wH)kKeHepus. KieTouHble
KyJbTypbl. MUKDPOK/IOHaIbHOE Pa3MHOKeHHe pacTeHUd. KioHHpoBaHKe BbICOKOMPOAYKTUBHBIX



CebCKOXO3SIMCTBEHHBIX OPraHU3MOB. OJKOJIOTHUeCKHe U JIThdeckue mpobnsembl. 'MO —
reHeTUUeCKy MOAU(ULIMPOBaHHbIE OPraHU3MBbI.

JeMoHCTpanuu:

IToptpertsr: H. . BaBunos, 1. B. Muuypus, I'. [l. Kaprieuenko, M. @. V1BaHOB.

Tabmunpl U cxeMmbl: KapTa «LIeHTpbI TIPOMCXOXKAEHUS W MHOT000pasusi Ky/JIbTYpPHBIX
pacTteHui», «[lopofbl JOMAIIHUX >KUBOTHBIX», «COpTa Ky/JbTYypHbIX pacTeHU», «OTnanéHHas
rubpugusanvsi», «PaboTel akazemuka M. @. UpaHoBa», «[lomumionausi», «OOBEKTHI
OuorexHonorum», «KneTouHble KynbTypbl M K/IOHUPOBaHHe», «KOHCTpyHWpOBaHHE W TE€PEeHOC
reHOB, XPOMOCOM».

Ob6opyoBaHUe: MYJISDKM TJIOJIOB M KOPHETUIOOB JAUKUX ()OPM U KY/JbTYPHBIX COPTOB
pacreHuid, repbapuii «CenbCKOX03CTBEHHbIE PACTEHUSI».

JIaGopaTopHbIe M MpaKTHYeCcKHe padoThI:

OKcKypcusi « OCHOBHbIE METO/Ibl M JOCTV)KEHUs CelIeKLIMM pacTeHUM U JKUBOTHBIX (Ha
CeJIeKL[MOHHYIO CTaHLMI0, IJIeMeHHYI (epMy, COPTOMCIIBITATe/bHbIA Yy4acTOK, B TeIUIMYHOe
X035HCTBO, 1ab0paTOpHIO arpOyHUBEpPCHUTETa UM HAyYHOT'O LIeHTpa)».

11 K/IACC

Tema 1. DBo/IIOLIHOHHAsA 0HO/IOTHSA.

[TpeanochIIKKM BO3HUKHOBEHUSI SBOTIOL[MOHHOM TEOPUH. DBOJIFOLIMOHHAS TeOPHUs U e€ MeCTO
B Ouosioruu. BiiusiHve 3BOJTFOIMOHHON TEOPHH Ha Pa3BUTHE OHMOJIOTHM U IPYTUX HayK.

CeugeTesnibCTBa 3BO/IOLIMU. [1ajieoHTOI0TMUECKKE: TT0OC/IeJ0BaTe/IbHOCTD MOSIB/IEHNS BU/IOB
B I[1a/IEOHTOJIOTUUECKOW JIeTONMUCH, mepexojHble (opmbl. buoreorpaduueckue: CXOACTBO M
pasnuuue ayH U yiop MaTepUKOB U OCTPOBOB.

OMOpHo/IoTUYeCKHe: CXOACTBAa M pPa3/iduvsi 3MOPHOHOB pa3HBIX BU/IOB TIO3BOHOUHBIX.
CpaBHHUTe/IbHO-aHATOMUYECKUE: TOMOJIOTMYHbIE, aHaJIOTUYHbIe, DPYJAUMEHTapHble OpraHsbl,
aTaBU3Mbl. MoJieKy/iipHO-OMOXUMUYECKHe: CXOJCTBO MeXaHW3MOB HAacC/Ie[CTBEHHOCTH U
OCHOBHBIX MeTabo/IMUeCcKuX MyTel y BceX OpraH1u3MoB.

OBosoLMoHHas Teopusi Y. [lapBuHa. IIpeAnochbiIKM BO3HUKHOBEHMSI [lapBUHHM3Ma.
[BwKyipe CUIbl SBOJIIOUMK  BUAOB 10 /[lapBuHy (M30bITOUHOE pa3MHOXeHHe TIpu
OrpaHUUeHHOCTH DeCypCcoB, Heorpefie/iéHHasi W3MeHUYMBOCTh, OOpbba 3a CylllecTBOBaHUe,
eCTeCTBEHHBIN 0TOOD).

CuHTteTnueckasi Teopus 3BomoLun (CTD) 1 eé 0OCHOBHbBIE TTO/I0YKEHHSI.

MukposBomorus. [Tonyianysa Kak eJyHULA BUJIa ¥ SBOJTIOLUU.

OBrokyique cunbl (hakTopbl) 3BOJIOLMK BUAOB B Mpupoje. MyTalMOHHbBIN TpoLecc U
KOMOWHATUBHAsI N3MEHUUBOCTb. [10My/ISIIIMOHHBIE BOJTHBI U Aipeiid reHOB. V3071111 1 MUATpaLVsL.

EcrecTBeHHbIM OTOOp — HampaB/siOmui (GakTop 3BoJOIUMH. POPMBI €CTeCTBEHHOTO
otbopa.

[Tpucnocob61eHHOCTh OPraHU3MOB KaK Pe3yJ/IbTaT BOJOIUH. [IpruMeph MPUCIIOCO0/IeHNH Y
opranu3moB. ApoMop}o3bl U UM0a AN TalUU.

Bung u BumooOpasoBanue. Kputepum Buza. OcHOBHble (opMbI BHA000Opa30BaHUS:
reorpauueckoe, 3K0J0ru4yeckoe.

MakposBomorusi. PopMbl 3BOMIOIMM: (QuieTHUecKasi, JUBepPreHTHasi, KOHBepreHTHasl,
niapasienbHasi. HeoOpaTuMOCTb 3BOMIOLIUM.

[Tpoucxoxnenue OT  HeCIleLuaJvu3upOBaHHbIX  TIPeJKOB. [Iporpeccupytronjas
crieLanu3anusi. AJjarTiBHast pajyaLiys.

JleMoHCcTpaum:



[Toprpetsr: K. Jlnunnen, XK. b. Jlamapk, Y. [apsun, B. O. Kosanesckuii, K. M. bap, 3.
I'ekkens, @. Mrosuiep, A. H. CeBepLioB.

Tabsurp! ¥ cxeMbl: «Pa3BUTHE OPraHUYeCKOro MUpa Ha 3emJie», «3apO/IBIIIN T03BOHOYHBIX
JKUBOTHBIX», «APXeonTepukc», «®@opmbl 60pLOLI 3a CylecTBOBaHUe», «ECTeCTBeHHBINH 0TOOD»,
«MHoroobpa3ue copToB pacTeHui», «MHOroobpasue TMOpPOJ, >KUBOTHBIX», «llomynsmmm»,
«MyTarioHHasi U3MEHUMBOCTE», «ApoMoptho3bl», «anoaganraiumn», «O0Ias gereHeparivis»,
«[IBrKy1re cusbl 3BomoLMN», «Kapra-cxema mapiupyra myTteriectsus Y. [TlapeuHa», «bopbba
3a CyLL[eCTBOBaHUE», «[Tpucmocob1eHHOCTD OpPraHu3MOB», «['eorpaduueckoe
BHZI000pa30BaHue», « IKOJIOTHUUECKOEe BUI000pa30BaHUe.

Ob6opyoBaHMe: KOJIJIEKIUSI HACEKOMBIX C Pa3/IMUHbIMUA THUIIaMX OKpacKy, Habop MJI0/[0B U
CeMsiH, KoJuteKIust «IIpuMepbl 3allUTHBIX MPUCTIOCO0/IEHNH Y )KUBOTHBIX», MO/e/b « OCHOBHBIE
HaTpaBJIeHHs IBOJTIOLUN», 00bEMHast Mojie/lb « CTpoeHre TOJIOBHOTO MO3ra TT03BOHOUHBIX».

buoreorpadrueckasi kapra wmupa, KosieKuus «@POpMbl COXPaHHOCTH HCKOIMaeMbIX
JKUBOTHBIX U pacTeHMii», MOZe/b anruiiKaiusa «I[lepeKpéct XpoMoCcoM», BIayKHBIE TIperapaTthbl
«Pa3Bute Hacekomoro», «Pa3BUTue JATYIIKW», MUKponpernapar «llpo3oguia» (Hopma,
MyTal[u1 (hOpMbI KPbUIbEB U OKPACKH TeJla).

JlabopaTopHbIe U MpPAaKTHYeCKHe PadoThI:

JlabopaTopHasi pabota Ne 1. «CpaBHeHHe BU/IOB 110 MOP(}OIOTHYECKOMY KPUTEPUIO».

JlaboparopHass pabora Ne 2. «OrmmcaHue TPHUCIIOCOOJIEHHOCTY OpraHu3Ma H  eé
OTHOCUTEJIbHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHeE )XU3HU Ha 3eMJie.

[oHayuHble TIpe/iCTaB/eHUs O 3apOXK/eHWH KWU3HW. HayuHble TUMOTe3bl BOSHUKHOBEHUS
KU3HM Ha 3emse: abuoreHe3 M TaHCIepMUsi. XUMHYecKasi 3BOIOLMS. AOWOTeHHBIM CHHTe3
OpPraHUYeCKHX Bell[eCTB U3 HeOpraHWYecKuX. JKCIiepuMeHTa/lbHOe MOATBepKAeHe XUMUUeCKOM
sBosmoLuK. HauanbHbie 3Tamns! 6rosoruueckoit somouun. I'unoresa PHK-mupa. @opmupoBanue
MeMOpaHHBIX CTPYKTYD W BO3HUKHOBEHHE IPOTOK/IETKU. [lepBble K/IETKM W WX 3SBOJIIOLUS.
@®opmMHpOBaHKE OCHOBHBIX IPYIIII )KUBbIX OPraHU3MOB.

PasButHe xxu3HM Ha 3emiie 110 3paM U neprogaM. Katapxeil. Apxeickasi ¥ IpOTepPO30UCKast
3pbl. [Taeo3oticKasi 3pa v eé mepuo/ibl: KeMOPUICKWA, OPIOBUKCKUH, CUTYPUHCKUH, eBOHCKUH,
KaMeHHOYT0JIbHbIN, ePMCKHUH.

Mes3o030i1CKasi 5pa 1 eé Nepuo/bl: TPUACOBBIN, FOPCKHUH, MEJIOBOM.

KaitHo30liCcKast 3pa U eé repuo/bl: NaseoreHOBbIM, HEOreHOBBIM, AHTPOTIOT€HOBBIM.

XapakTepyCTHUKa K/iuMaTa U reojoruvyeckux IporeccoB. OCHOBHbIe 3Tambl 3BOJIIOLIMN
pacTUTeNbHOI0 U YKUBOTHOTO MHUpa. ApoMop(03bl y pacTeHHH U )XKUBOTHBIX. [1osiBNeHMe, pacLBeT
Y BBIMUpaHUe TPYIII )KUBbIX OPraHU3MOB.

CucremMa OpraHMuYecKOro Mupa Kak oTpakeHHWe 3BOMIOLMH. OCHOBHBbIE CHCTeMaTHYeCKUe
rpynnbl OPraHU3MOB.

OBO/IIOLIMS ~ YesioBeKa. AHTpDOIOJIOTHSI KakK HaykKa. Pa3BuTve TMpe/iCTaB/leHUM O
MIPOMCXO0XK/IeHUH uesioBeKa. MeTo/ibl u3yueHust aHTporioreHe3a. CxoZiCTBa M pa3/inums yeyioBeka u
JKUBOTHBIX. CHiCTeMaTH4ecKoe T0JI0’KeHUe UeioBeKa.

HOewxymme cwibl  ((akTopbl) aHTpororeHe3a. HacyeqcTBeHHass W3MEHUYMBOCTh U
ecTeCTBeHHbIM 0TO0Op. OO6IIeCTBeHHbIM 00pa3 KW3HU, U3TOTOB/IeHWe OPYAUi TPY/a, MbILIIeHHe,
peub.

OcHOBHbIE CTaAUM W BETBU S5BOJIIOL[MM Ue0BeKa: aBCTPa/JONUTeKH, YeroBeK yMesbli,
UenoBek mnpsiMoxopsiuii, YenoBek HeaHJepTanbckuii, YenoBek pa3ymHblii. Haxogku



HCKOITaeMbIX OCTaTKOB, BPeMsI CYIIIeCTBOBaHUS, 00/1aCTh pacrpoCTpaHeHHs], 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HH, OpPYAUSI.

YenoBeueckue pacbl. OCHOBHbIe 0OOJbIIME PAChl: eBpOIeoWHas (eBpa3uiicKasi), Herpo-
aBCTpajionjHasi  (9KBaTopuajbHasl), MOHIOJIOMJHAas  (a3uaTcKo-aMepukaHcKas). UepTel
TIPUCITOCODIEHHOCTH TTPeICTaBUTe el UesloBeUeCKMX Pac K YC/IOBUSIM CyliieCTBOBaHUs. EAWHCTBO
yesioBevyeCcKUx pac. Kputuka pacusma.

JeMoHCcTpanum:

[Toptpetsr: @. Pegy, JI. I1actep, A. . Onapun, C. Musnep, I'. FOpu, Y. lapBuH.

Tabsunpl u cxembl: «Bo3HMKHOBeHHe COJIHEUHOUN CHUCTeMbl», «Pa3BUTHe OpraHMUYecKoro
mupa», «PacturenpHas KieTka», «’KvBoTHas kieTka», «[IpokapuoThueckass KieTka»,
«CoBpeMeHHasi CCTeMa OpraHMuecKoro Mupa», «CpaBHeHHe aHaTOMHUYECKHWX UepT CTPOeHUs
ye/ioBeKa M uesioBeKoobpa3HbIX 006e3bsiH», «OCHOBHbIE MeCTa TMa/leOHTOIOTMUeCKUX HaXOZ0K
NpeJKOB COBPEMEHHOIO uesioBeKa», «/lpeBHelive moau», «/lpeBHue moan», «IlepBble
COBpeMeHHbIe JIto/In», «He/loBeuecKre pachl».

Ob6opynoBaHue: Mynsbku — «IIpoucxoxaeHue uesoBeKa» (OHOCTBI  aBCTpAJIOTIKTEKa,
MIUTEKAHTPOIa, HeaHJepTasiblia, KPOMaHbOHIIA), CEeNKU WM U300pakeHUs] KAMEHHBIX OpYIuit
MepBOOBITHOTO uesioBeKa (KaMHHU-YOIIephl, pybuma, ckpebsia), TeoXpoHoaoruueckasi Tabmiia,
KosieKuys «@opMbl COXPAHHOCTHU UCKOTIaeMbIX )KUBOTHBIX M paCTEHUI».

JlabopaTopHbIe U MpPAaKTHYeCKHe PadoThI:

[Tpaktryeckast pabora Ne 1. «/3yueHre MCKOTIaeMbIX OCTaTKOB PAaCTeHUN W )KUBOTHBIX B
KOJITEKLIHASIX».

OKCKypCUsi «OBOJIOLMS OPraHUYeCcKoro Myupa Ha 3emsie» (B eCTeCTBeHHO-Hay4HbIM WA
KpaeBeJJUeCKUil My3eii).

Tema 3. Opranusmsl 4 OKpyXarolias cpeja.

OKoJIorMsl Kak HaykKa. 3afaud U pasfesbl 3KOJOrMU. MeToAbl  3KOJIOrMYeCcKux
WCCeJ0BaHUM. DKOJIOTUYECKOe MUPOBO33peHrEe COBPEMEHHOT0 Ye/iIoBeKa.

Cpenbl  oOWTaHMs ~ OpPraHWU3MOB:  BOJHAsl,  HA3eMHO-BO3/yIIHAas,  IOYBEHHas,
BHYTPUOpraHU3MeHHasl.

Okosoruueckre haktopbl. Knaccubukaius 3Koaoruueckux (hakTopoB: abUOTUUYECKHE,
OroTHUecKure U aHTpoTIOreHHbIe. [lelicTBHe 3KOIOTHUeCKIX )AaKTOPOB Ha OPTaHU3MBI.

AbGuotnueckue  (akTOpel:  CBeT, TeMmIlepaTypa, B/IQKHOCTb.  POTOMEPUOAU3M.
[TpucrnocobeHust OpraHU3MOB K IeHCTBUIO aOMOTUYeCKUX (haKTOPOB. brosornyeckre puTMsl.

buotnueckre  daktopel. Buabl OMOTUYECKMX  B3aUMOJEMCTBUN:  KOHKYDEHI[HS,
XUIITHAYECTBO, cCuMOM03 U ero ¢opmbl. Tapa3uTusm, Koomepauysi, MyTyaan3M, KOMMeHCaIu3M
(KBapTUPAHCTBO, HaxJeOHMUECTBO). AMeHCa/M3M, HeWTpanu3M. 3HaueHWe OWOTHYeCKUX
B3aUMO/IeHICTBUM /IJIsl CYILleCTBOBAHHMSI OPraHM3MOB B TIPUPOZHBIX COODIIecTBax.

OKO/lOruuecKde XapakTepUCTUKU mnomnysuyMyd. OCHOBHbIE TIOKa3aTelu TOMyJISLUN:
YUC/IEHHOCTb, IUIOTHOCTb, POXKJaeMOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. [IrHamuka
YMCJIEHHOCTH TIOMYJIALIUUA U 8 peryJsiusl.

JdeMoHCcTpanum:

[Toptpetsl: A. I'ymbompAaT, K. ®. Pynbe, O. ['ekkeb.

Tabmumipl U cxembl: KapTa «[IpupojHbie 30HbI 3eMn», «Cpeabl 0OMTaHUSI OPraHU3MOBY,
«Dotonepuogusm», «llonynsauun», «3aKOHOMEPHOCTHM pPOCTAa UWCJIEHHOCTH IOMYJIALIUU
uHOY30pUn-TyhenbKn», «IIuieBbie [erm».

JlabopaTopHbIe U MpPAKTHYeCKHe PadoThI:



JlabopaTopHast pabota Ne 3. «Mopdonoruueckrie 0COOEHHOCTH PaCTeHUN U3 Pa3HBIX MECT
obuTaHus».

JlabopaTopHast pabota Ne 4. «BiusiHMe cBeTa Ha POCT Y Pa3BUTHE YEPEHKOB KOJIEyCa».

[MTpakTrueckast pabota Ne 2. «[ToACYET MIOTHOCTY TIOMYJISLUIA Pa3HBIX BUZOB PACTEHUIA».

Tema 4. Coo01iecTBa ¥ 3K0/I0rHUYeCKHe CHCTeMbI.

CoobmmiectBo  opraHu3smMoB —  OuoueHo3.  CTpyKTypbl — OuolleHO3a:  BHZOBas,
MPOCTPaHCTBeHHas1, Tpoduueckast (muieBasi). Bugpi-nomMmrHaHThl. CBsi3u B OMOLIeHO3e.

OKoJlornyeckue cucteMbl (9KocucTeMsbl). [ToHsTHe 00 3KocucTeMe U OuoreoreHo3e.
@DyHKLIMOHANMbHBIE KOMITIOHEHTBI  3KOCHCTEMBI: TIPOAYLIEHTBbl, KOHCYMEHTBI, peyLeHTHI.
KpyroBopoT BelecTB U TOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (IMULEBble) YPOBHU
3kocuctembl. [IuieBble 1jenmd u ceTd. OCHOBHbIe TIOKa3aTeaM JKOCHUCTeMBI: Owomacca,
TIPOJYKLIMSl. JKOJIOTMUECKUe TUPaMH/bl: TPOAYKIMM, YUCIeHHOCTH, Ouomacchl. CBOWCTBa
9KOCUCTEM: YCTOWYUBOCTh, CAMOPETYJIsILHS, pa3BuTue. CyKIijeccus.

[MpupoaHble SKOCUCTeMBbL. OKOCUCTEMBI 036D U peK. JKOCHUCTeMa XBOWHOTO WU
IIIMPOKOJIMCTBEHHOTO Jieca.

AHTpOMOTreHHbIe 3KOCUCTeMBI. ATPOIKOCUCTEMBbI. ¥YpOo3KocucTeMbl. Buonornueckoe u
X03sIICTBEHHOE 3HaueHHe arpo3KOCUCTeM U ypOOIKOCHUCTEM.

buopasHoobpa3sue Kak ¢akTop yCTOMUMBOCTH 3KocucTeM. CoxpaHeHHe OHOIOrMUecKoro
pa3HooOpa3us Ha 3emiie.

Yuenue B. 1. BepHagckoro o 6uocdepe. ['panniibl, cocTaB U cTpykTypa bruocdepsl. JKviBoe
BellectBO W ero ¢GyHkiuu. OcobeHHOCcTH Ouocdepbl Kak TI100ambHOM  3KOCHUCTEMBI.
Hamryeckoe paBHOBecHe U oOpaTHasi CBsi3b B Omocdepe.

KpyroBopoThbl BelecTB W OHUOreoXMMUUYecKHe LIUK/IbI 37eMeHTOB (yryiepofa, asoTa).
3oHanbHOCTH 6rocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBo B 6rocepe 3emnmn. AHTpoIIOreHHbIe U3MeHeHUs B buocdepe. I'nobansHbie
9KOJIOTHYeCcKHre 1pob/eMsl.

Cocy1iecTBOBaHHe MPUPOALI U uesioBedecTBa. CoxpaHeHne 6ropa3HooOpasusi Kak OCHOBA
ycroiunBocTy 6uocdepsl. OCHOBa paLMOHA/TIBLHOTO YTIpaB/ieHUsl TIPUPOJHBIMUA PeCypcaMy U UX
WCII0/Tb30BaHue. JoCcTiKeHNs OMOJIOrUy U 0XpaHa TIPUPO/BL.

JeMoHCcTpanum:

[Toptpetsr: A. k. Tenciu, B. H. Cykaués, B. Y. BepHaackuii.

Tabmumipl U cxeMbl: «[TuieBsle 1enu», «BUOIIEHO3: COCTaB U CTPYKTypa», «IIpUpoHbIe
coobmjectBa», «llenmn mnuTaHus», «DKOJOTHMUecKass mupamuza», «buocdepa U dyenoBek»,
«3JKocHcTeMa MMPOKOIMCTBEHHOTO Jieca», « DKOCUCTeMa XBOMHOT'O jieca», « B1orieH03 BoJoéMar,
«ArporieHo3», «[IpuMepHbIe aHTPOMOTeHHbIE BO3AEHCTBUS Ha TIPUPOAY», «BakHelIme
WCTOUYHMKU 3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BO[», «IlouBa — Ba)KHEHIlasi COCTaBJISIOLIAsS
ouocteprl», «dDakTopbl Aerpajanyu  MouB», «IlapHUKOBBIA 3 derT», «DaKTOphI
PaZIMOaKTUBHOTO 3arpsi3HeHust 6Mocdepbl», «O0IIas cTpykTypa 6ruocdepsi», «PacrpocTpaHeHve
KU3HU B O6uocdepe», «O30HOBBINA 3KpaH Ouocteprl», «KpyroBopor yriepoja B 6uocdepe»,
«KpyroBopot a30Ta B TIpUPOJE».

OO6opyaoBaHue: MoieTb-aIMITMKALUs « THITHUHbIe OHOLIeHO3bI», repbapuii «PacTUTe/TbHbIE
coobiecTBa», KOJUIEKIUM «BHOIEHO3», «BpeauTenn BaXHEHIIUX CeTbCKOX03HCTBEHHbBIX
Ky/JbTyp», repbapuy W KOJUIEKL[UM pAacTeHWM W >KUBOTHBIX, TPHUHAJJIeXallie K pa3HbIM
9KO0JIOTHUECKUM TpyIIiaM ofHOro Buza, KpacHas kaura Poccutickoit ®egeparyiu, n300pakeHust
OXpaHsIeMbIX BUZIOB PACTEeHUN U )KUBOTHBIX.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110
BbNOJIOI'MN HA BA3OBOM YPOBHE CPEJIHEI'O OBIIIEI'O
OBPA3OBAHUA

Cormacio ®I'OC COO, ycTaHaBIMBAKOTCA TpeOOBaHUS K pe3y/bTaTaM OCBOEHHs
00y4arIUMHCS TIPOrpamMM cpefHero obirero o6pa3oBaHUs: JUUHOCTHBIM, MeTarpeMeTHbIM U
rpeIMeTHbIM.

JINMHHOCTHBIE PE3YJ/IbTATDI

B CTpyKkType J/MYHOCTHBIX pe3y/bTaTOB OCBOeHHsl TpeiMeTa «bBuoOrUsi» BbifiesieHbl
C/lefiylollie  COCTaBJISIFOLIME:  OCO3HaHWe  OO0yvaroIMMHUCS ~ POCCHUMCKOW  TpaKAaHCKOM
WIEHTUUHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CaMOCTOSITEJIbHOCTH U CaMOOIIpe/ie/IeHuIo,
Ha/iMyhe MOTHMBALMM K oOyueHuro OWoO/OTHH, Iie/ieHarpaB/ieHHOe pa3BUTHe BHYTPEHHUX
ybexxieHul JIMYHOCTA Ha OCHOBE K/TFOUeBBIX L[eHHOCTeM W MUCTOPUUECKUX TPAJULUM pa3BUTHS
010J/I0TMUeCKOT0 3HaHUsI, TOTOBHOCTh U CIIOCOOHOCTb 00YYarL[UXCsl PYKOBO/ICTBOBATLCS B CBOEH
JIesITeNTbHOCTU 1[eHHOCTHO-CMBIC/IOBBIMU yCTaHOBKAMH, MPHUCYIIUMHU CUCTeMe OMOIOTHYecKoro
oOpa3oBaHwsl, Ha/IMUKMe SKOJOTHYeCKOT0 TIPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIe/IM U CTPOUTh
JKU3HEeHHbIe TI/TaHbI.

JINUHOCTHBIE pe3y/bTaThl OCBOEHWs mpeiMeTa «BHOMOTHS» [JOCTUTAIOTCS B €JUHCTBE
yueOHOM M BOCITUTATeTbHOM JIeITe/TbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMA POCCUMCKUMU
COL[MOKY/IbTYPHBIMH, UCTOPUYECKUMHU U JAYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, NMPUHSTHIMUA B
o0IecTBe MpaBWIaMH M HOPMaMH TIOBeZIeHHSI W CIIOCOOCTBYIOT TIpOIleccaM CaMOTIO3HAHWUS,
CAMOBOCITUTAHUS U CaMOPA3BUTHS, Pa3BUTHs BHYTPEHHEMW MO3WI[UM JINYHOCTH, TIaTPUOTH3Ma,
YBa)KEHUSI K 3aKOHY W TIPABOTIOPSI/IKY, U€JOBEKY TPyZA M CTapilieMy TOKOJIeHHI0, B3aUMHOTO
YBaO)KE€HUsS, OEpe)XHOTO  OTHOIIEHWS K  KYJAbTYPHOMY  HACAeJUI0 W  TPaJULUsAM
MHOIOHALIMOHAILHOTO Hapoga Poccuiickor ®@enepauyu, PpUpoO/e U OKpYy»Karolller cpejie.

JIMYHOCTHBIE pe3y/bTaTbl OCBOEHUS yueOHOro mpegmera «BHOMOTHS» TO/DKHBI OTPaXKaTh
TOTOBHOCTb U CIOCOOHOCTH 0OyUaroIuxcsi pyKOBOZACTBOBAThCsA C(HOPMUPOBAHHON BHYTPEHHEH
MO3UI[MeN JUUYHOCTH, CUCTeMON LIEHHOCTHBIX OpHEeHTAlUi, TIO3UTUBHBIX BHYTPEHHUX
yOeXIeHWI, COOTBETCTBYIOLU[UX TPAJMWLIMOHHBIM LIEHHOCTSIM POCCHHCKOrOo  OOIIecTBa,
paciiiipeHye »KU3HEHHOTO OIbITa U OIbITa [eATeTbHOCTH B TIPOIiecce peanr3aliiid OCHOBHBIX
HaTpaBJ/ieHUH BOCIUTATETbHOM /leTeTbHOCTH, B TOM UKCJ/Ie B UaCTH:

1) rpa)KJaHCKOr0 BOCITUTAHUS:

chOpMUPOBAaHHOCTh  TPAKAAHCKOW TIO3WIMM  OOydJaroilerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YjieHa POCCUICKOro 00I1leCTBa;

OCO3HaHHWEe CBOMX KOHCTUTYLIMOHHBIX TpaB W 00s3aHHOCTel, yBa)keHHe 3aKOHa W
TIPaBOTIOPSI/IKA;

TOTOBHOCTb K COBMECTHOUW TBOPUECKOU ZiesITeTbHOCTH TP CO3/IaHUH yueOHbIX MPOEKTOB,
pellieHUH yueOHBIX U TI03HaBaTe/IbHBIX 3a/lad, BBIMOJHEHUN OMOIOTHYeCKUX SKCIIePUMEHTOB;

CTMIOCOOHOCThL ~ OTIpeJe/iATh COOCTBEHHYH) TIO3WI[MIO0 TI0 OTHOIIEHWIO K  SIB/IEHUSIM
COBPeMEeHHOMU >XU3HU U OOBbSCHSTH eé;

yMeHHe yUWThIBaTb B  CBOUX [IeHCTBUSX HeOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMO/IENCTBUS JTIO/IEN C pa3HbIMU YOeXKIeHUsIMU, Ky/IbTYPHBIMHU LIEHHOCTSIMA U COLMATbHBIM
TI0JI0)KEeHUEeM;



TOTOBHOCTb K COTDY/JHUYECTBY B TIPOL[eCCEé COBMECTHOTO BBITIOJTHEHUSI YueOHBIX,
TO3HaBaTeNIbHBIX W HCC/IeIOBATebCKUX 3a/lad, YBA)KUTEJBHOTO OTHOIIEHWUS K MHEHHIO
OTIIIOHEHTOB TIPY 00CYK/IEHUH CITOPHBIX BOMPOCOB OHOJ/IOTUUECKOTO CO/I€PKAHMS;

TOTOBHOCTb K T'YMaHWUTapHOM U BOJIOHTEPCKOM JiesiTe/IbHOCTH;

2) IaTPUOTHUYECKOTO BOCIIUTAHUSA:

chopMHPOBAHHOCTh POCCUMCKOM TPaXk/IaHCKON UIEHTUYHOCTH, MaTPUOTH3Ma, YBaXKeHUsI K
CBOEMY Hapo/ly, UyBCTBa OTBETCTBEHHOCTW Tiepesi PoAWHOM, TOPAOCTU 3a CBOM Kpali, CBOIO
PopuHy, cBOM S13bIK U KYJIBTYPY, MPOILIOe ¥ HACTOsiIIlee MHOTOHALIMOHAIbHOTO Hapoga Poccuy;

1[eHHOCTHOEe OTHOIIIeHHe K TIPUPOJHOMY Hac/e/Ihi0 U TTaMSITHUKaM TPUPO/IbI, AOCTHKEHUM
Poccun B Hayke, UCKYCCTBe, CTIOPTe, TEXHOJIOTUSIX, TPY/IE;

CIOCOOHOCTh OLIEHUBATh BKJIa/l POCCUHMCKUX YUEHBIX B CTAHOB/IEHHE U Pa3BUTHE OHOJIOTHH,
MOHUMaHUs 3HaueHUsi OWONOTMM B II03HAHWW 3aKOHOB TIPHUPOJbI, B JKM3HU Ue/ioBeKa MU
COBpeMeHHOro 00111ecTBa;

uzieliHasi yOe)XI€HHOCTb, TOTOBHOCTb K C/Ty»KeHH!o U 3amuTte OTeyecTBa, OTBETCTBEHHOCTh
3a ero Cys0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

0CO3HaHMe YXOBHbBIX 1[eHHOCTeM pOCCUNCKOro Hapo/a;

c(opMHUPOBAaHHOCTL HPABCTBEHHOTO CO3HAHUSI, 3STUYECKOTO MTOBe/IeHNS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYALUIO ¥ TIPUHUMATh OCO3HAHHBIE PellleHus, ODUEHTHUDPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMbI U [IeHHOCTH;

0CO3HaHWe JIMYHOTO BKJIaJla B TIOCTPOEHNE YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOILIIeHWEe K CBOUM POZUTEISIM, CO3[JaHUI0 CeMbU Ha OCHOBE OCO3HAHHOTO
TIPUHSTHS LIEHHOCTeW CeMeMHOM )KU3HU B COOTBETCTBUU C TPaAULIUAMHU Hapo 0B Poccuu;

4) 3CTeTHYeCKOr0 BOCIIUTAHHUS:

3CTEeTHUECKOe OTHOIIIeHWEe K MUPY, BK/IHOUAs 3CTETUKY ObiTa, HAYUHOTO W TEXHUUECKOTO
TBOPYECTBA, CIIOPTa, TPY/la, 00L[eCTBEeHHBIX OTHOIIIEHHUH;

MOHUMaHKe SMOLIMOHA/ILHOTO BO3/IeMCTBUSI )KUBOU MPUPO/bI U €€ 1IeHHOCTH;

TOTOBHOCTh K CaMOBBIDaXXEHHWIO B pa3HbIX BHUAAX HCKYCCTBa, CTpPeMJieHUe TIPOSBJISTh
KauecTBa TBOPUECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHHdA, (oOpMHpPOBAHHUA KYJILTYPbl 3[A0POBbA H
3MOLIMOHA/IBHOTO 0/1arono/Iy4yms:

TIOHUMaHWe W peas3alisi 3J0pOBOro M Oe3omacHoro obpasa >Xu3Hu (3[0pOBOe MUTAHUe,
co0tofieHrie TUTUeHUYeCKHUX TIPaBWI U HOPM, COa/laHCUPOBaHHBIA PeXXUM 3aHATHUM U OTAbIXa,
peryaspHasi (u3nueckass aKTUBHOCThb), O€peXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOI'O
OTHOIIIeHHsI K COBCTBeHHOMY (DH3UUECKOMY U TICUXUUECKOMY 3/I0POBBLIO;

TMOHWMaHWe I[eHHOCTH TIpaBWI WHAWBUYa/JIbHOTO M KOJ/UIEKTMBHOTO 0e30MacHOro
TIOBe/IeHHUsI B CUTYALIUsAX, YTPOXKAIOIHX 3J0POBLIO U JKU3HU JTIO/IeH;

OCO3HaHWe TIOCTeJCTBUM W HENpUsTUs BpeJHBIX TMPHUBBIYEK (YTOTpeOsieHUs aaKoroJis,
HapKOTHUKOB, KypeHUsl);

6) TPYAOBOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPY/ly, OCO3HaHUe 1|eHHOCTH MacTepCTBa, TPyAo/robue;

TOTOBHOCTb K aKTUBHOMU /1esITe/IbHOCTH TeXHOJIOTHUYeCKOM U COLIMaIbHOM HarlpaB/IeHHOCTH,
CMOCOOHOCTh MHUIMUPOBATh, MJIAHUPOBATh U CAMOCTOSITE/IHO BBITO/IHATE TaKyIO /1eTeIbHOCTD;

VHTepeC K pa3inuyHbiM cepam TpodecCHOoHaNbHOU [eATeNbHOCTH, YMeHHe COBepLlIaTh
0CO3HaHHBIN BbIOOp Oyayiet mpodeccun U peann30BbIBaTH COOCTBEHHbBIE )KU3HEHHbIE TI/IaHbl;



TOTOBHOCTb M CTHIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUIO HA TIPOTSDKEHUU BCEU
YKU3HY;

7) 3KOJI0TMYeCKOro BOCIIUTAHHUSA:

9KOJIOTUYeCKH 1esiecoo0pa3HOe OTHOLIIeHHe K TIPUPo/ie KaK UCTOYHUKY KM3HU Ha 3emiie,
OCHOBe eé CyllleCTBOBaHUS;

TIOBBIIIIEHHE YPOBHS 3KOJIOTHUECKOW KYJIbTYPbI: TIpHOOpeTeHHe OrbITa TIaHUPOBaHUS
TIOCTYTIKOB U OLIeHKU MX BO3MOJKHBIX M1OC/Ie/ICTBUI /i1 OKPY>Karolleil cpefibl;

0CO3HaHMe T7100a/IbHOr0 XapaKTepa K0JIOTHUeCKHUX Mpo0/ieM U MyTel WX pellIeHwus;

CIIOCOOHOCTh MCTIO/Ib30BaTh TIPHOOpeTaeMble TIPH M3y4YeHUU OWOJIOTUM 3HAHUSI U YMEHUsT
TpY pellieHuH TIpo0JieM, CBSI3aHHBIX C PALMOHA/BHBIM TIPUPO/IOTIO/b30BaHUeM (COO/TI0ieHe
TIpaBU/I TIOBeJileHUsi B TIPUPO/ie, HarpaB/IieHHbIX Ha COXpaHeHWe paBHOBeCHsI B JKOCHCTEMaXx,
OXpaHy BUIOB, 3KocucTeM, buocdepsr);

aKTUBHOE HerpusiThe [eNCTBUM, TPUHOCSIIMX BpeJ OKpY’Karolleil NMpUpPOJHOW cpefe,
yMeHHe TNPOrHO3UMpOBaTh HeO1arornpusTHbIE 3KOJIOTMUYecKHe MOC/Ie/iCTBUS NpeAIpUHUMAaeMbIX
JleliCTBUM U TIpeioTBpallaTh UX;

Ha/IMuue Ppa3BUTOrO 5KOJIOTMYECKOTO MBbIILIIEHUs], 9KOJIOTMUECKON KYJ/bTYpbl, OIbITA
JledTe/IbHOCTU  9KOJIOTMYeCKOW  HarpaB/AeHHOCTH, YMeHHsI PpYyKOBOJCTBOBAaTbCS WMH B
M03HaBaTebHOW, KOMMYHHUKATHBHOW M COLIMa/bHOM TpakTHKe, TOTOBHOCTH K yuyacTHUIO B
NPaKTUUeCKOH [iesTeIbHOCTH SKOJI0TMYeCKoW HarpaBIeHHOCTY;

8) eHHOCTH HAYYHOTr'0 MO3HAHUS:

copMUPOBAaHHOCTb MHPOBO33DEHUs, COOTBETCTBYIOL[ET0 COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKM U OOIIeCTBeHHON TPaKTHKHW, OCHOBAaHHOTO HAa [JHajore KyJbTyp,
CITOCOOCTBYIOIIET0 OCO3HAHMIO CBOETO MECTa B MOJMKY/IbTYPHOM MHPE;

COBEpIIIeHCTBOBAHKE SI3bIKOBOM 1 UWTATebCKOW KYJIbTYPhI KaK CPe/ICTBA B3aUMO/eCTBUS
Me>KAy JIFOIbMH Y TIO3HAHHUST MUDa;

MOHUMaHWe CrequpUKy OUO/IOTHM KaK HayKH, OCO3HaHWs e€ poimd B (JOPMUPOBAHUM
PaL[OHAIBHOTO HAYYHOTO MBIIIJIEHHS], CO3ZIaHUH 11eJIOCTHOTO TPeJCTaBIeHus 00 OKpYy»KaroleM
MHpe KaK O eJuWHCTBe TIPUPOJbI, ue/loBeKa M 0OIiecTBa, B TIO3HAaHUU TPUPOJHBIX
3aKOHOMEPHOCTeH U pelleHnH Mpob/ieM COXpaHeHHsI IPUPOJHOTO PaBHOBECHS;

yOEKIEHHOCTh B 3HAUMMOCTU OMOIOTHM Ji/ISi COBPEMEHHOW LIMBH/IM3alUK: 00ecrieueHust
HOBOT'O YPOBHSI Pa3BUTHsSI MeIWIIMHBI, CO3/laHHe TIePCIIeKTUBHBIX OMOTEXHOJIOTHM, CIIOCOOHBIX
pelaTh pecypcHble TIpo0ieMbl pa3BUTHS UeI0BeUeCTBa, TIOMCKA MyTel BbIXOZA U3 I100aibHBIX
9KOJIOTUYeCKUX 1pobsieM U obecrieueHus repexo/ia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIEHOMY
VCTI0/Tb30BaHUIO MIPUPO/IHBIX PeCypPCcoB U (POPMHPOBaHUIO HOBBIX CTaH/IapTOB >KH3HHU;

3aMHTEepeCcOBaHHOCTh B TOyYeHHWU OMOJIOTMUeCKUX 3HAHWUM B LieJIsX TOBBILIeHUs 001eit
KYJIbTYpbl, €CTeCTBEeHHO-HayYHON TIpaMOTHOCTH, KaK COCTaBHOW uacTh (YHKLHMOHAILHON
rpaMOTHOCTH obyuaroiuxcsi, popMupyemoii pu u3yyeHur 61oioruy;

NIOHMMaHWe CYIIHOCTH MeTO/IOB I103HaHMs], MCII0/b3yeMbIX B €CTeCTBEHHbIX HayKax,
CIOCOOHOCTH MCIO/b30BaTh I10/yyaeMble 3HaHMs [Is aHaiu3a M OObsSCHeHUs siBIeHUH
OKpY’KaloIllero Mupa M TPOUCXOJSALMX B HEM M3MeHeHWH, yMeHHe JflenaTb 0OOCHOBaHHbIE
3aK/IOUeHHsI Ha OCHOBe HayuHbIX (AKTOB M UMEIOLIUXCS JaHHbIX C Le/bl0 T10/IyYeHHus
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITe/IbHO HCII0/Ib30BaTh OHOOTHYecKre 3HaHWS [Ji pelleHus
npo6JieM B peasbHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHe LIeHHOCTH HAay4YHOM JlesTebHOCTH, TOTOBHOCTb OCYIIEeCTB/ISITh TIPOEKTHYIO U
MICCTIeJOBaTebCKYIO /1esITe/IbHOCTh MHAVBUAYAIBHO U B TPYTIIE;



TOTOBHOCTb M CIOCOOHOCTH K HeNpepbIBHOMY 00pa30BaHMI0O M CamM0o00Opa30BaHUIO, K
aKTUBHOMY TIIOJ[yYeHHIO HOBBIX 3HAaHWW TI0 OWOJIOTMM B COOTBETCTBUM C >KW3HEHHBIMHU
MOTPeOHOCTSIMU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertarnpeMeTHbIe pe3y/bTaThl OCBOeHUs yuyeOHOro mpejgmera «buosiorusi» BK/IHOUANOT:
3HauuMble /s (OPMHPOBAHMSI MHPOBO33peHHsI  00yYarUMXCS  MeXAWCLUIUIMHApHbIE
(MexxTipeiMeTHbIe) 001jeHayyHble TTOHSATHSI, OTPa)Kalollye 11eJIOCTHOCTh HAayYHOW KapTHUHbBI MHpa
U creli(rKy MeTOZ0B [T03HaHMUsl, MCIO/Ib3yeMbIX B eCTECTBEHHBIX HayKax (BellecTBO, SHeprus,
sIBJIeHWe, TIpOLiecC, CUCTeMa, HayuHbld (DakT, MPUHLMII, TMIIOTe3d, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, WCC/iejoBaHUe, Hab/OfieHne, U3MepeHHe, SKCIIePUMeHT U [IPYTuX), YHUBepCabHbIe
yueOHbIe [eiicTBUs (TIO03HaBaTebHbIe, KOMMYHUKATHUBHbIE, PETyJ/STHBHBIE), 0OecrieurBaroye
¢opmrpoBaHre (QYHKIMOHAIBHOW I'PaMOTHOCTH M COLIMA/JIbHON KOMITETEHIIMH O0YYaroIuxcs,
CITIOCOOHOCTB o0yyJaromxcs WCII0J/Ib30BaTh OCBOEHHbIe MEXXJUCLIUTIIMHADHBIE,
MHPOBO33peHUeCKHe 3HaHWsS W YHHUBepCajbHble ydeOHble [eHCTBUSI B TIO3HABAaTe/lbHOW U
COLManbHOM NPaKTHKe.

MertanpemMeTHbIe Pe3y/bTaThl OCBOEHHS] TIPOTpaMMbl CcpefHero o0Iiero obpa3oBaHUS
JO0JDKHBI OTpaXKaTh:

OB/1ajieHNe YHHUBePCA/IbHBIMH Y4e0HBIMH IT03HABAaTe/IbHBIMH AeHCTBUSIMH:

1) 6a3oBbIe JIOrHUYeCKHe JeHCTBUA:

CaMOCTOSATe/IbHO (HOPMY/IMPOBAaTh M aKTyalW3WpOBaTh MpobjeMy, paccMaTpuBaTh eé
BCECTOPOHHE;

VICTI0JIb30BaTh MPY OCBOEHUM 3HAHWUM TIPUEMBI JIOTMYECKOT0 MBILLIeHUs (aHa/Iu3a, CUHTe3a,
CpaBHeHUs, KaccupuKau, o0001jeHNs), pacKpbIBaTb CMbIC/I OHOJIOTHUECKUX TIOHSATHM
(BBIZENATh MX XapaKTepHble PU3HaKW, YCTaHABIUBaTh CBSI3W C IPYTUMU IOHATUSIMU);

OIpefiesiATh LieJId JlesATe/IbHOCTH, 3ajaBasl IapameTpbl U KPUTEpPUM MX JOCTH)KeHUS,
COOTHOCHUTB pe3yJbTaThl 1eITe/IbHOCTH C NTOCTaB/IeHHbIMU LieJIsIMUY;

UCII0/Ib30BaTh OMOsIOrMuecKre TOHATUS /i1 0OBbsicHeHUsT (PaKTOB U SIBJIEHUM >KUBOU
TIPUPOJBI;

CTPOUTB JIOTUYEeCKHe paccy keHus (MHAYKTHBHbIe, [ie[yKTUBHBIEe, [10 aHa/IOTMH), BBISIB/IATh
3aKOHOMEPHOCTH Y NPOTUBOPeUMs] B pacCMaTpUBaeMbIX SIBJIEHUSIX, (POPMY/IMPOBaTh BBIBOABI U
3aK/IF0YeHNs;

NIPUMEHSTh CXeMHO-MO/le/IbHble Cpe/iCTBa Ji/Is MpeJCTaB/leHNsl CyLeCTBeHHbIX CBfi3el U
OTHOIIEHWH B M3yuyaeMbIX OMONOTMYECKHMX OO0BeKTaX, a TakKe NMPOTHBOPEUM pa3HOro poja,
BBISIB/IEHHBIX B Pa3/IMYHBIX UH(POPMALMOHHBIX UCTOYHUKAX;

pa3pabaTbIBaTh IIaH peleHus TPo0/IeMbl C YUYETOM aHa/IN3a UMEIOIINXCSI MaTepHaIbHbIX U
HemaTrepuasbHbIX PeCypCOB;

BHOCHUTb KOPPEKTUBBI B JeATelbHOCTb, OLIeHWBaTb COOTBETCTBHE pe3yJIbTaTOB LieJisiM,
OLIeHMBAaTh PUCKU MOC/Ie[CTBUM 1eATe/TbHOCTY;

KOODJVHHPOBATh U BBITIOMHATH PAab0OTy B YC/IOBUSIX peasbHOrO, BUPTYalbHOTO W
KOMOMHHPOBAHHOTO B3aUMO/I€HCTBUS;

pa3BUBaTh KpEAaTUBHOE MBIIIJIEHHE TTPU PeLIIeHUH )KU3HEHHBIX MPOo0JIeM.

2) 0a3oBbIe MCC/IeI0BATEe/IbCKHe JJeHCTBHS:

B/IaJIeTh HaBBbIKaMM Y4eOHO-MCC/Ie/[0BaTe/IbCKON U MPOEKTHOW [JesITeTbHOCTH, HaBbIKaMU
paspeliieHus: IpobieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITE/ILHOMY TTOUCKY METO/IOB
pellieHus] NPaKTUUeCKKX 3a/iay, IPUMEHEHUI0 pa3/InYHbIX MeTO/I0B TT03HaHMS;



WCII0/Tb30BaTh Pa3/WyHble BU/BI [JESTeNbHOCTH T0 TOAYYeHHI0 HOBOTO 3HAHUS, €ro
WHTEepIIpeTalyy, MpeoOpa30BaHUI0 U TIPUMEHEHHUI0 B yueOHBIX CHUTYal[UsiX, B TOM UHCJIe TIpU
CO37aHUM yueOHBIX ¥ COLMA/bHBIX TIPOEKTOB;

(opMHpPOBaTh HAyUYHBIM TUIT MBIIIEHNS], BJIaJieTh HAYYHON TePMUHOJIOTHEH, KTF0UeBbIMU
TIOHSITUSIMHU 1 METO/IAMU;

CTaBUTb U (OPMY/IMPOBaTh COOCTBEHHBbIE 33Zaull B 00pa30BaTe/IbHON eATeNbHOCTA U
YKU3HEHHBIX CUTYaLHsIX;

BBISIB/ISITh  TIPUUMHHO-C/IE/ICTBEHHBIE CBS3M M aKTya/lM3UpPOBaTh 3ajJauy, BbIJBUTATh
TUTIOTe3y eé pellleHus, HAXOAUTb apryMeHThI [IJis1 loKa3aTe/IbCTBa CBOMX YTBEP)K/IeHUi, 3a/laBaTh
TlapaMeTpbl U KDUTEPUH PelLeHusT;

aHa/IM3UPOBATh TOTyYeHHbIe B X0/le pellleHus 3a/laud pe3y/bTaThl, KpUTUUeCKH OLleHUBaTh
WX ZIOCTOBEPHOCTb, IPOTHO3UPOBATh M3MeHeHHe B HOBBIX YC/IOBUSIX;

JIaBaTh OIIEHKY HOBLIM CUTYaLIUsIM, OLIeHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILIeCTB/IATh Lie/leHarpaB/IeHHbIil MOWCK IepeHoca CpefCcTB M CHOocoO0B [eMCTBUS B
npoeccOHaMbHYIO CPeAy;

yMeTb T[epeHOCUTb 3HaHUSI B  TI03HABaTelbHYI0 U  TpPaKTUUecKyro obsactu
JKU3HeeATeIbHOCTY;

yMeTb UHTeIPUPOBATh 3HaHUs U3 Pa3HbIX yueOHBIX MPeJIMeTOB;

BBIJBUraTb HOBBbIe WJIeM, TIpejjiaraTb OpPWIMHa/IbHbIE TOAXOJbl M pelleHus, CTaBUTh
npo6ieMbl U 3a7laui, JOIyCKaIoI1e albTePHAaTUBHbIE PelleHMsl.

3) pabota c uadopmanueii:

OpPUEHTHPOBATbCSl B Pa3/IMUYHbIX MCTOYHUKAX MHGpopManuu (Tekcre ydyeGHOro rocobwus,
Hay4HO-TIOMYJ/ISIPHOM JIUTepaType, OMOIOrMYeCcKUX C/I0BAapsiX M CIIPaBOYHMKAX, KOMITbIOTEPHBIX
0a3ax gaHHBIX, B VIHTepHeTe), aHA/IWU3UPOBaTh HWH(OPMAI[MIO PA3/WYHBIX BHUJOB U (HopM
Tpe/iCTaB/IeHNs, KPUTUYEeCKH OL|eHHUBaThb €€ 0CTOBEePHOCTb M HETIPOTHBOPEUYUBOCTE;

(opMy/TpOBaTE 3arpockl ¥ TIPUMEHSITh Pa3/MuHble MEeTOAbI TpY TIOMCKe W oTOope
Oronornyeckoit nHGOpMaryy, HeoOXOAMMOMU /IS BBITOJTHEHHMST YUeOHBIX 3a/jay;

NprUoOpeTaTh OMBIT KCIO/b30BaHUs MH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpLLIEHCTBOBAaTh Ky/IbTYypPy aKTHBHOI'O MCTIOIb30BaHUS Pa3/IMUHbIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITE/IbHO BBIOMpPATh ONTHUMAabHYIO (OPMY TIpeCTaBlIeHUs OWOOrMYeCKOM
uH(popMaLyu (Cxembl, rpapyKu, JUarpaMmbl, TabIULbI, PUCYHKU U JPYTOe);

WCII0/Ib30BaTh HAyUHBIA SI3bIK B KauecTBe Cpe/ACTBa Mpu pabore ¢ OHOIOrMYeCKOM
uH(OpMaIvei: MPUMEHSTh XUMHUeCKre, (pU3NUecKre U MaTeMaTHuecKue 3HaKh U CHUMBOJIBI,
¢dopmysibl, abbpeBUaTypy, HOMEHK/IATypy, HCIIO/Ib30BaTh U MpeoOpa30BbIBaTh 3HAKOBO-
CUMBOJIMYECKHe CpPeJiCTBa HarJ/IsiIHOCTH;

B/IaZieTh HaBbIKAMM DAacCTiO3HABaHUS W 3alUThl HWHGOpPMAaLUH, WH(HOPMAIL[HOHHOM
6e30macHOCTH TMYHOCTH.

OB/1ajieHNe yHHBepPCa/IbHBIMH KOMMYHHKAaTUBHBIMH AeHCTBUSIMM:

1) o0menue:

OCYIIIeCTB/IATh KOMMYHHKAL[MM BO BCeX cepax >KM3HU, aKTHBHO y4acTBOBaTh B JMarnore
WIN JUCKYCCHU IO CYILecTBY oOCy)xJaeMoil TeMbl (yMeHMe 3a/jaBaTh BOINPOCHI, BHICKA3bIBaTh
CY)K[IleHHSI OTHOCHUTE/IbHO BBITIOJTHEHUsI TIpejjlaraeMoil 3a/jaud, YYWTbIBaTb WHTepechl U
COTJIACOBAHHOCTb MO3UL[MM APYTUX YUACTHUKOB ZManora Uin AUCKYCCUH);

pacrmo3HaBaTh HeBepOajbHble CpejCTBa OOLeHHs, TOHMMAaTh 3HaueHWe COLMalTbHBIX
3HAKOB, TIPE/INIOCHI/IOK BO3HUKHOBEHHST KOH(MIMKTHBIX CUTYaLMH, YMeTb CMAruaTh KOHQJIUKTHI U
BEeCTH T1epPeroBopkl;



B/IQ/IeTh PA3/IMUYHBIMUA CITIOCO0AMU OOLeHWS W B3aUMO/IEHCTBUS, MMOHMMATh HaMepeHUs
JPYTUX JIFOZiel, TIPOSIB/ISATh YBaXKUTEIbHOEe OTHOIIeHHe K COOeCeZIHUKY W B KOPPEKTHOU (hopme
dbopMyMpoBaTh CBOM BO3PaKeHUS;

pa3BEPHYTO M JIOTMYHO M371araTb CBOK TOUKY 3PEHHsl C HCIO/b30BaHHEM $13bIKOBBIX
CpPe/CTB.

2) coBMecTHas /|eATe/TbHOCTh:

TIOHMMaTh M MCII0J/Ib30BaTh MPEUMYIIIECTBA KOMaH/IHOW U WHAWBH/YaJbHON PabOTHI MpU
pelieHny OUOJIOTUUeCKOM MPo0/ieMbl, 000CHOBBIBATL HEOOXOJUMOCTh PUMEHEHUS IPYTITOBBIX
dbopM B3auMO/IeNCTBYS MPH pellieHnH yueOHOM 3a1aum;

BbIOMpAaTh TEMAaTUKy U MeTOZbl COBMECTHBIX AeWCTBUM C YUETOM OOII[MX UHTEPECOB U
BO3MOYKHOCTeM KaXK/I0T0 ujieHa KOJI/IeKTHBa;

MPUHUMATh 1[e/l]i COBMECTHOW [JesTe/lbHOCTH, OpTraHW30BbIBaTh M KOODPAWHUPOBATh
JIeVCTBYS 110 e€ TOCTH)KeHUI0: COCTaB/ISITh TUIaH JIeMCTBUH, PacIipe/iesisiTh PO C yUETOM MHEHUM
yUaCTHHUKOB, 00CY>KJaTb pe3y/bTaTbl COBMECTHOMN paboThl;

OLIeHMBATb KaueCTBO CBOEr0 BK/Ia/ja M KaXK/[OT0 YUaCTHUKA KOMaH/Ibl B 00111 pe3y/ibTaT 1o
pa3paboTaHHLIM KPUTEPHSIM;

Trpe/ijlaraTh HOBBIE TIPOEKTHI, OLleHWBaTh WU C TIO3ULIMHM HOBW3HBI, OPUTHMHAIBHOCTH,
TpaKTUYeCKol 3HaUMMOCTH;

OCYL[eCTB/ISITh TIO3UTHBHOE CTpPAaTerMueckoe T[IOBe/leHWe B pa3/MUYHbIX CUTYaLUsIX,
TIPOSIB/IATH TBOPUECTBO M BOOOpakeHHe, ObITh MHULIMATUBHBIM.

OBJ1aieHHe YHUBEPCA/IbHBIMH PeryJiaTUHBHBIMH /IeHCTBUSAMU:

1) camoopraHu3anms:

WCTIO/b30BaTh OHOJIOTMUeCKWe 3HAHWS /i BbIAB/eHUs Tpo0OeM W WX pelleHusl B
YKU3HEHHBIX U yUeOHbIX CUTYaIUsX;

BbIOMpPATh Ha OCHOBE OMOIOrMUYeCKUX 3HAHUH 1]e/IeBble U CMBIC/IOBbIE YCTAHOBKH B CBOUX
JeUCTBUSX U TIOCTYMKaX IO OTHOIIEHWIO K >XUBOM TPHUPOJIe, CBOEMY 3/I0POBBIO M 3/I0POBBIO
OKPY>KaIOIIIUX;

CaMOCTOSITE/TBHO OCYILECTB/ISTh TI03HABATE/ILHYIO [1eSITe/TbHOCTh, BBISB/SATH TPOOJIEMBI,
CTaBuUTb M (OPMy/IMpOBaTh COOCTBEHHbIE 3a/aud B 00pa30BaTe/IbHON [JeSITebHOCTH U
JKU3HEHHBIX CUTYal[UsX;

CaMOCTOSITe/IbHO COCTAB/ISATh T/IaH pelleHusi pobsieMbl C YUETOM UMEIOIIUXCST PeCypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPeTIOUTEeHUH;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM;

pacILIUpPSTh paMKX yueOHOro TipeiMeTa Ha OCHOBe JIMUHBIX TIPe/ITIOUTeHH;

JieslaTh OCO3HAHHBIA BBIOOD, apryMeHTUPOBAThb ero, OpaTh OTBETCTBEHHOCTh 3a PEIleHHE;

OLIeHHBAaTh TTPUOOPETEHHBIN OTIBIT,

crioco6cTBOBaTh (HOPMUPOBAHMIO U TIPOSIBJIEHUIO LIMPOKOW 3PYAMLIMU B pa3HbIX 00J1acTsIx
3HAHMM, TIOCTOSIHHO TOBBIIIATH CBOM 00pa3oBaTe/bHbIN U KY/IbTYpPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIeHKY HOBLIM CHUTYyalUsiM, BHOCUTb KODPDEKTHBBLI B [IeSITe/IbHOCTb, OLIEHWBATh
COOTBETCTBHE Pe3y/IbTaTOB LIesIsiM;

BJIaJIeTh HaBbIKaMU M03HaBaTeIbHOM pedieKCUU KaK 0CO3HaHUSI COBepIllaeMbIX J1eiCTBUM 1
MBIC/TUTE/TbHBIX TIPOLIECCOB, UX Pe3y/IbTaTOB M OCHOBAHWM, MCIIO/Ib30BaTh TIPUEMBI pedieKCuu
JUIsI OLIEHKW CUTYyalluH, BbIOOPa BEPHOTO pelleHuNs;

yMeTb OLIeHUBaTh PUCKU U CBOEBPEMEHHO TIPUHUMATD PellleHUs TI0 UX CHIKEHUIO;

TIPUHUMATb MOTUBBI U apT'YMEHThI JPYTHX TIPU aHa/Tu3e Pe3yJIbTaToB /IeATeIbHOCTH;



3) npuHATHE Ce0s U APYTrUX:

NIPUHUMATH Cebs1, MOHMMast CBOM HeJOCTAaTKH 1 I0CTOMHCTBA;

NIPUHUMAaTh MOTHBBI M apI'YMEHThI PYTUX NPY aHa/ln3e pe3ysbTaToB JleATelbHOCTH;
TIPH3HABATh CBOE MPABO U MPABO JPYTUX Ha OLIMOKY;

pa3BUBaTh CMIOCOOHOCTH TIOHUMATh MHP C TIO3WLMH IPYTOTO YesioBeKa.

INPEAMETHBIE PE3YJ/IBTATHI

[TpeameTtHbIe pe3ynbTaThl 0cBOeHUs1 TiporpaMMbl COO 1o 6uosioruy Ha 6a30BOM ypOBHe
BK/TIOUAIOT crieliduueckue ajisi yuebHoro npegmera «buosorus» HayuHble 3HaHUS, YMeHUS U
CrocoObl  ZIEMCTBUM 10 OCBOEHWIO, WHTEprNpeTalud W TpeoOpa30BaHUIO 3HAHWM, BU/bI
JieTeIbHOCTU TI0 TIO/yUeHHI0 HOBOTO 3HAHHWSI UM TIPUMEHEHUIO 3HaHUM B Pa3/IMUHBbIX yueOHBIX
CUTYaLUsIX, a TAK)Ke B PeasIbHbIX )KU3HEHHBIX CUTYaLUsIX, CBSI3aHHbIX C Orosorveil. B mporpamme
TipeIMeTHbIE Pe3y/IbTaThl IPe/ICTaB/IeHbI TI0 TOjaM 00yueHusl.

[TpenMeTHBIe pe3y/bTaThl 0CBOEHUs yueOHOro nipeimeTta «bromnorusi» 8 10 ki1acce [OHKHBI
OTpakaTb:

cOopMUPOBAHHOCTh 3HAHWK O MeCTe W PO OMOJIOTHM B CHCTEMe HAy4YHOTO 3HaHWS
eCTeCTBEHHbIX HaykK, B ()OpDMUPOBAaHUM COBPEMEHHOM eCcTeCTBeHHO-HayyHON KapTHHbI MHpa U
HAy4YHOT'O MHUPOBO33pEHHS, O BK/Ia/ile POCCUHCKHUX U 3apyOeXXHBIX YUEHBIX-OMOJ/IOTOB B Pa3BUTHE
Ouosnoruu, QyHKLUMOHATEHON rPaMOTHOCTHY YesIOBeKa /ISl pellieHus )KU3HeHHBIX 3a/iay;

yMeHHe PacKpbIBaTh CO/lepXKaHHe OMO/IOTMUeCKUX TePMHUHOB U TIOHSTHI: )KU3Hb, K/IETKa,
opraHusm, MmeTabo/13M (06MeH BelleCTB U TIpeBpalljeHe SHepruu), roMeocTas (CaMoperyJisiLiys),
yPOBHEBasi  OpraHM3alUsi  JKMBBIX  CHCTEM, CaMOBOCIpOU3BeJeHHe  (pernponyKLus),
Hac/1e/ICTBEHHOCTb, U3MEHUMBOCTb, POCT U Pa3BUTHE;

yMeHue Wu3/aratb Ouosoruyeckve TeopuM (K/eTOYHas, XPOMOCOMHasl, MYyTal[MOHHas,
LleHTpa/ibHasi JlorMa MoJieKy/sipHoi 6uonoruu), 3akonsl (I. Mengens, T. Moprada, H. W.
BaBusioBa) 1 yueHus (0 LieHTpax MHOroo6pasusi ¥ IpoMCXO0yKAeHUs Ky/IbTypHBIX pacteHuit H. 1.
BaBunosa), onpeziessiTb rpaHULIbI KX IPUMEHUMOCTH K KUBBIM CUCTEMaMm;

yMeHHe B/a/leTb MeTo/jJaM{d Hay4yHOro T03HaHHUsl B Ouosoruu: HabmofieHre U OlMcaHue
JKUBBIX CHCTeM, TIpOLIeCCOB U SIBJI€HWH, OpraHu3anuss U IpoBefieHHe OMO0/I0rMuecKoro
9KCIIepUMEHTa, BBIJBWKEHUe TUIMOTe3bl, BbIABICHUE 3aBUCUMOCTH MeXIYy UCCIelyeMbIMU
BeJIMUMHAMH, OObsSCHEHHE TMOAyYeHHbIX pe3y/abTaTOB, HCIIO0/Ib30BAHHBIX HAyUHBIX TOHSTHH,
TeOpHUM 1 3aKOHOB, YMeHMe flelaTh BbIBO/bl HA OCHOBAHWH TOTyYeHHBIX pe3y/bTaToB;

yMeHUe BblJIe/IATh CYLeCTBeHHbIe INPU3HAKU BUPYCOB, K/IETOK IPOKAPUOT U 3YKapuoT,
OZJHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPraHU3MOB, 0COOEHHOCTH TIPOL{eCCOB: 0OMeHa BelecTB U
TIpeBpallleHus SHepruu B KjeTKe, OTOCHHTE3a, M/IaCTUYECKOT0 W SHEepreTHueckoro obmeHa,
XeMOCHHTe3a, MUTO03a, MeH03a, OIVIOJOTBOPEHUs], pa3MHOXKeHUs], NHAUBUAYAIbHOIO Pa3BUTHUS
opraHu3ma (OHTOTeHe3);

yMeHHe TIPUMEHSTh TIOJy4YeHHble 3HaHUs [/ 00bsicHeHHUsT OMOMIOTHUeCKUX TMPOLIeCCOB U
SIBJIEHUH, /17151 TIPUHATHS TIPAKTUUECKUX PelleHrH B TTOBCeIHEeBHOM JKU3HU C LIe/IbI0 00ecrieueHust
0e30MacHOCTH CBOEro 370pOBbS M 3[0POBbSl OKDPYKAIOLIUX JIFOZIeH, COOJIoIeHUsT HOPM
TPAMOTHOTO TIOBeZIEHWSI B OKpYJKarolleld TPUPOJHON cpefe, TIOHUMaHHe HeoOXOAMMOCTH
WCII0/Tb30BaHUs JOCTWKEHH COBpeMeHHON OHOMoruv W OMOTeXHOIOTHH i paljiOHaIbHOTO
TIPUPOJOII0/Ib30BaHUS;

yMeHHe pellaTb 3jieMeHTapHble TIeHeTHUecKre 3a/aud Ha MOHO- U [JUrHOpHUIHOe
CKpellMBaHue, ClLielJIeHHOe HacjiefloBaHUe, COCTAB/ISATh CXeMbl MOHOTMOPUIHOTO CKpeIlBaHUs
JJ1s1 TIpe/icKa3aHusl Hacle;0BaHUs IIPU3HAKOB Y OpPraHr3MOB;



yMeHHe BBITIO/IHATE J1abOpaTOpHbIe W MpaKTHUeCKue paboThl, COO/OAATh TMpaBUia MpH
pabote ¢ yueOHBIM 1 1abOpPaTOPHBIM 000PYI0BaHUEM;

yMeHHe KPUTUYeCKHd OLIeHMBATh W HWHTEPIIPeTHPOBaTh HMH(GOPMALMIO OHMO/IOrHUYecKOro
CoZiep>KaHusl, BK/IHOUAIOLIYIO TICeB/OHAyYHble 3HaHUSI M3 DPa3/IMUHbIX MCTOUHUKOB (CpejCcTBa
MaccoBoW MH(OpMaLMY, HayYHO-TIOMY/IsIpHble MaTepHuasibl), STUUeCKHe acreKTbl COBPEMEHHbBIX
WCC/IeJOBaHM B OMOIOTHY, MeIULIHE, OMOTeXHOJIOTHY;

yMeHHe CO3/jaBaTb COOCTBEHHbIE TMCbMEHHbIE W YCTHble CO0OIIeHus, 00001as
Ovosornyeckyro MHGOPMALMI0 W3 HECKOJbKUX HCTOYHUKOB, TPAMOTHO HCII0/Ib30BaTh
TIOHSITUMHBIN amnmapar 6uosoruu.

[TpeameTHBIe pe3y/ibTaThl 0CBOeHUs yuebHoro npemMeTa «buonorus» e 11 kaacce f0MKHbBI
OTpa’kaTh:

c(OpMUPOBAHHOCTh 3HAHWM O MecTe W POJU OUONOTHU B CHCTEMe Hay4yHOTO 3HaHUS
eCTeCTBeHHbIX HayK, B ()OpDMHUPOBAaHUM COBPeMEHHOW eCcTeCTBeHHO-HayyHOW KapTHUHBI MHpa U
Hay4YHOTO MUPOBO33DeHHs], O BK/Ia/je POCCUMCKUX U 3apyOe)KHBIX yUEHBIX-OMOIOTOB B pa3BUTHE
6uosioruu, GyHKIIMOHA/IEHOM TPAMOTHOCTH YeJioBeKa [ijisl PellieHHs )KU3HEeHHbBIX 3a/jau;

yMeHHe pacKpbIBaTh COZlepyKaHue OMOIOrMuecKuX TePMHUHOB U TIOHSITUIA: BUJI, TIOTYJISLIUS,
reHo(OH/, JBOJIIOLUSA, [ABWXKYIIMe CHMbl  ((haKTOpPBI) SBOJIIOLUM, TIPUCIIOCOOIEHHOCTD
OpraHu3MoOB, BH/]000pa3oBaHMe, JKoJorHUeckrue (HaKTOphbl, HSKOCHCTEMa, TPOJYLIEHTHI,
KOHCYMEHTBI, PeJlyLIeHTbI, LIeTTH MMMTaHusI, IKOJIoruueckas mipaMuzia, buoreoieHo3, 6uocdepa;

yMeHHe Wu3/iaratb Ouosiornyeckre Teopud (9BOMOLMOHHAs Teopus Y. [lapBuHa,
CUHTeTHUeCKasi TeOpHs IBOJIFOIMN), 3aKOHbI ¥ 3aKOHOMEPHOCTH (3apopiiieBoro cxoactea K. M.
bapa, uepesoBaHus TIIaBHBIX HarpasieHud U nyted ssomonuu A. H. CeseprioBa, yueHus o
6uocdepe B. Y. BepHazickoro), ornpeiesiiTh FPaHUL{bl UX PUMEHUMOCTH K JKMBBIM CHCTEMaM;

yMeHHe BJafieTh MeTOJaMW HAy4YHOTO TIO3HaHUSI B OMOJIOTHH: HAOJIFOZIeHe W OTHCAHUe
JKUBBIX CHCTEM, TIPOLIECCOB W SIBJIEHWM, OpraHW3allis W TIpOBefieHne OHOI0rudecKkoro
JKCTIepUMEHTa, BBIZBIDKEHHE THUIOTe3bl, BBISB/IEHHE 3aBUCUMOCTH MEXIY HCC/IeAyeMbIMU
BeJIMUMHAMH, OOBSCHEHHE TOMyYeHHBIX pe3y/bTaTOB, HCIIO/Ib30BAHHBIX HAyUHBIX TIOHSTHH,
TeOpU 1 3aKOHOB, yMeHHe ZleslaThb BbIBO/bl HA OCHOBAHWUH TOJTyYeHHBIX pe3y/bTaToB;

yMeHHe BbIIe/ATh CyIleCTBeHHbIe TTPU3HAKU CTPOeHHs OMOI0rnyecKuX 0OBeKTOB: BUIOB,
TIOMYJ/ISILMHN, TPOAYLIEHTOB, KOHCYMEHTOB, peAyLIeHTOB, OMOTeol[eHO30B U 3IKOCHCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HAC/e/CTBEHHOM  HW3MEHUMBOCTH, €CTeCTBEHHOro  0TOopa,
BU/1000pa30BaHusl, TIPUCIIOCOOIEHHOCTH OPraHU3MOB, JEWCTBUs KOJOTUYeCKHUX (DaKTOPOB Ha
OpraHu3Mbl, IepeHoCca BellleCTB U TI0TOKA SHepPryuu B 9KOCUCTeMaX, aHTPOTOTreHHbIX U3MeHeHU! B
JKOCHCTEMax CBOeH MeCTHOCTH, KpPyroBOpOTa BeLeCTB U OMOreoXvMMHUYeCKHUX LIMK/IOB B
6uocdepe;

yMeHue TIPUMEeHSITb MoJlyueHHble 3HaHUs /i1 00BbsiCHeHUs1 OMOMOrMYeCcKUX TPOLIeCCOB U
sIBJIEHUM, [I/1s1 IPUHSTHS TIPAaKTUUYEeCKUX pellieHUH B MOBCeJHEBHOM »KHU3HH C Lie/bio 0becrieueHust
6e30MacHOCTA CBOEro 37I0POBbSi M 3[I0POBbSi OKPY)KAIOL[UX JItOJel, COO/M0/ieHUs HOpM
IPaMOTHOTO TIOBeJileHUss B OKDY’Kalollled TpPUpPOJHOW cpefie, TIOHMMaHWe Heo0XOAUMOCTH
WCTIOTb30BaHUs JOCTHKEeHUM COBpEMeHHOMU buosiorum JUTSt paLMOHaILHOTO
TIPUPOZOTIO/Ib30BAHHKS;

yMeHHe pelllaTh 3/ieMeHTapHble OHOJOTMYecKre 3aj/jaud, COCTaB/SATH CXeMbl TepeHoca
Bell[eCTB U SHEePTUU B 3KOCUCTeMaX (1[eTy TTUTaHus);

yMeHHe BBITIOJIHATE JIabopaToOpHbIe W MpakTHUecKue paboThl, COO/M0AATh TMpaBUia MpH
pabore c yueOHBIM 1 7abopaTOpHBIM 000PY/J0BaHUEM;



yMeHHe KDUTUYEeCKH OLIEHMBAaTh W HWHTEPIIPeTHPOBaTh HMHMOPMALMI0 OMOJIOrHUeCcKOro
COZlepKaHusi, BKJIIOUAIOIIYIO TICEBAOHAyuUHble 3HAHUS W3 PA3/IMUHBIX HMCTOUHHMKOB (CpejcTBa
MaccoBod UWH(OpMaIY, HAyYHO-TIOMYJ/ISIPHbIE MaTepuasbl), pacCMaTpUBaTh T00aTbHbIE
9KOJIOTHUYeCKHUe 1pobieMbl COBPEMEHHOCTH, (POPMHUPOBATh MO OTHOILEHUIO K HUM COOCTBEHHYIO
TIO3ULIHIO;

yMeHHe Co3/aBaTh COOCTBEHHbIE TIMCbMEHHBbIE W YCTHble CO0OIIeHus, 00001as
Ouonoruueckyro WHGOPMAIMI0 W3 HECKOJbKMX HCTOYHHUKOB, TPAaMOTHO HCIIO/Ib30BaTh
TIOHSITUMHBIN armapar 6uosoruu.



TEMATNYECKOE IVTAHUPOBAHUE
10 K/TACC

Ne Ko/smyecTBO yacoB

n/ HanmeHoBaHue pa3/ie/ioB ¥ TeM NIPOrpaMMBbl KOHTpO/IBLHBI IIpakTHYecK Sg EKTPOHHEIE (M(ppOBELIE)

. Bcero e paboTer e paBoTE: obpa3oBaTe/bHbIE pecypchl
1 Buonorus Kak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKviBbIe cUCTeMBI ¥ UX OpraHM3aLus 1 https://m.edsoo0.ru/5T7SVKETX
3 XUMHUUEeCKHUI COCTaB U CTPOEeHHe KIIeTKU 8 1 https://m.edsoo.rt/YTLWWOJEO
4 JKu3HeieATeIbHOCTh KIETKH 6 https://m.edsoo.ru/MEETZ2D71
5 PasmHOXeHMe U MHAUBUAYaIbHOE pa3BUTHE OPraHU3MOB 5 1 https://m.edsoo.ru/GF6EW1A7C9
6 HacsiepcTBeHHOCTh ¥ MI3MEHUMBOCTH OPraHU3MOB 8 1.5 https://m.edsoo.rt/ONPNXJ7X6
7 Cenexiist oprann3aMoB. OCHOBbI OUOTEXHOIOTUM 3 https://m.edsoo.1u/2EY34NEHR
8 Pe3epBHOe Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/5T7SVKFTX

11 K/TACC

Ne Ko/smmyecTBO 4acoB
n/ HaumeHoBaHHe pa3/ie/ 0B U TeM NIPOrpaMMbl INeKTPORKbIe (HPPOBLIe)
pasa porp Beero KonTponbne! |  ITpakTHueck oBpazoBaTeNbHbIE pecypesI

n e padoThI ue pabdoThI
1 OBOJTIOLOHHAsS OHOJIOTHSI 9 1 https://m.edsoo.ru/7F6R1ZROH
2 Bo3HUKHOBeHHe U Pa3BUTHE KU3HU Ha 3eMile 9 0.5 https://m.edsoo.ru/OFLS81YB5
3 OpraHu3Mbl U OKpYy’KaroLias cpefia 5 1 https://m.edsoo.rt/ XNFOD96AA
4 Coo011[ecTBa 1 3KOJI0TMYECKHE CUCTEMBI 9 https://m.edsoo.rt/WXWAVS56F
5 Pe3epBHOe Bpems 2

OBIIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 2.5



https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/7F6R1ZROH

ITIOYPOYHOE IVNIAHNPOBAHUE

10 KJIACC
Ne Ko/snyecTBO yacoB
iy Tema vDoKa Jara DJieKTpoHHBIe U poBbIe
yp Bcero Kontpobn lpakTHaeck HU3yuyeHHUst oOpa3oBaTe/IbHbIE PecypChl
I ble paboThI ue paboThl
1 Buonorus B cucteme Hayk 1 https://m.edsoo.ru/O2T4D1UI5
MeTopb! T03HaHUS )KUBOM NPUPOb!. [IpakTHuecKas
2 pabota Ne 1 «criosib30BaHHe Pa3TUUHbIX METO/IOB 1 0.5 https://m.edsoo.ru/GAB23860W
TIpY U3y4yeHUu 6U0JI0rnueckux 00beKToB»
3 Buosnoruueckrie cucTeMbl, MPOLIECCHl U UX U3yUYeHre 1 https://m.edsoo.rw/A7VOYD215
4 2(01/]111\1/1/11/1qu1<1/11/1 COCTaB KJIeTKU. Bozia ¥ MuHepa/bHble 1 https:/m.eds00.r/L17LI590V
5 Benku. CocTaB U CTpoeHHe Oe/TKOB 1 https://m.edsoo.ru/V33INUWSW
depMeHTbI — OHONIOrMYecKre KaTaJIu3aTophl.
6 JlaGoparopnas 13360Ta Ne 1 «H3yuenue 1 0.5 https://m.edsoo.ru/VBPPPBGCD
KaTaJIMTHUYeCKOW aKTUBHOCTH (hepMeHTOB (Ha
TIpYMepe aMu/Ia3bl WK KaTaasbl)»
7 Yrneoppl. JIunuzpl 1 https://m.edsoo.ru/OJ7NFITI5
8 Hyxneunossle kucnortel. ATD 1 https:/m.edsoo.rw/WOELRA9B3
9 Wcropus u MeTo/pl U3ydeHus KiieTku. Kietounas 1 https://m.eds0o.rw/JXOMIOGM3
Teopusi
10 KneTka Kak 11eJIOCTHast JKBasi CUCTeMa 1 https://m.edsoo.rt/XDCLRAF1Q
CTpoeHue 3yKaproTHUeCcKoi K1eTkU. JlabopaTopHas
1 pabota Ne 2 «M3yueHue CTPOEHHs! KNIeTOK pacTeHuH, 1 05 https:/m.edsoo.rw/KZOTWSLIY
>KUBOTHBIX, TPUOOB U OaKTepUii MoJj MUKPOCKOTIOM
Ha TOTOBBIX MUKPOITPeIapaTax y WX OIUCaHe»
12 O6MeH BeleCcTB WK MeTab0/U3M 1 https://m.edsoo.ruw/LOB3I3XYZ
13 ®oTocuHTe3. XeMOCHHTe3 1 https://m.edsoo.ru/V882FDGSF
14 DHepreTUyeckuii 0omMeH 1 https://m.edsoo.ru/T2LVIES3L
15 JKvi3HeHHBI LMK K/IeTKU. [lenieHue KaeTku. Muros. 1 0.5 https://m.edsoo.ru/CO1INPWLF4
JlaboparopHas pabora Ne 3 «HabmogeHue muto3a B
K/IeTKax KOHYMKa KOpeIlIKa JlyKa Ha TOTOBbIX



https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/O2T4D1UI5

MHKpOIIperaparax»

16 BuocunTes 6enka. Peakuyisi MaTpUUHOTO CUHTE3a 1 https://m.edsoo.ru/540F4L77W
17 TpaHcsiius — buocuHTe3 Oesika 1 https://m.edsoo.rt/TEFDKDDWWM
18 HexseTounble (hOpMbI KM3HHU — BUPYChI 1 https://m.edsoo.ru/SPGSSFAJB
19 DopMBI pa3MHOXKEHUS] OPraHU3MOB 1 https://m.edsoo.ru/2JLXB4AOR
20 Meitio3 1 https://m.edsoo.ru/SNUXKO0X86
O6pa3oBaHue ¥ Pa3BUTHE TOJIOBBIX K/IETOK.
21 Onnoporsoperne. Jlaboparopras patora Ne 4 1 0.5 https://m.eds00.ru/C291.4DXB8
«V3yueHre CTpOeHUsI TIOJIOBBIX K/IETOK Ha TOTOBBIX
MHKpOIIpernaparax»
22 VupvBryansHOe pa3sBUTHE OPraHU3MOB 1 https://m.edsoo.ru/MA4T8L5AD
23 Terietiika — Hayka 0 HacleACTBeHHOCTH I 1 https://m.edsoo.r/HESOD768U
H3MEHUMBOCTU
24 3aKOHOMEPHOCTH HaC/Iel0BaHUs TPU3HAKOB. 1 https://m.edsoo.r0/YYQSGOWI2
MoHOrHOpHUIHOE CKPEIIMBAHUE
75 urubpuaHoe cKpeluBaHue. 3aKOH He3aBUCUMOTO 1 https://m.edsoo.r/YSNANQG5V
Hac/Ie/I0BaHUsl IPU3HAKOB
CuerieHHOe Hac/le/[0BaHye MIPHU3HAKOB.
2% JlaboparopHasi pabota Ne 5 «/3yueHue pe3y/ibTaToB 1 05 https://m.eds00.ru/P2SQ5ZGN2
MOHOTMOPU/IHOTO U AUTUOPUTHOTO CKPEIIVBaHUS Y
Zp030¢uIibl Ha TOTOBBIX MHUKpOIIperapaTax»
27 I'eneruika rosa. HacnefoBaHye NpH3HAaKoB, 1 https:/m.eds0o.ru/3GYGVATYM
CLIETIJIEHHBIX C [10/I0M
W3menunBocTh. HeHacie[cTBEHHAs M3MEHUHUBOCTb.
28 Jlaboparopuas padora Ne 6. Myuenne 1 0.5 https://m.eds00.r/M3MHUK2VV
MoZAXUKaIMOHHONW U3MEHYHUBOCTH, IOCTPOEHHE
BapHALIOHHOTO Psifia ¥ BapUaLIMOHHOW KPUBOW»
HacnencTeeHHast ©3MeHUUBOCTD. JlabopaTopHast
29 pabota Ne 7. « AHanu3 MyTaLui y Apo30¢ubl Ha 1 0.5 https://m.edsoo.rt/VWT70DZ8R
TOTOBBIX MUKpOIIperaparax»
30 I'enetrika uenoBeka 1 https://m.edsoo.ri/XU9SES3GA
31 Pe3epeHbIii ypok. O6001LIEHE 10 TeMe 1
«HacneiCTBeHHOCTb M M3MEHYUBOCTb OPraHU3MOB»
32 Cesex1jysl KaK HayKa 1 1porjecc 1 https://m.edsoo.ru/3128P31.98



https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/54OF4L77W

MeTopb! U JOCTWKEHUs CeJIeKL[UU pacTeHul 1

33 1 https://m.edsoo.ru/JSK3Q6W0J
JKUBOTHBIX
34 BuoTexHOIOTMS KaK 0TPAC/b TPOM3BO/ICTBA 1 https://m.edsoo.ru/TAKI9E62K
OBIIEE KOJITMYECTBO YACOB I10 ITPOPAMME 34



https://m.edsoo.ru/TAKI9E62K
https://m.edsoo.ru/JSK3Q6W0J

11 K/TACC

Ne Ko/smmyecTBO 4acoB
iy Tema vooKa Mara dnekTpoHHbIe HU(POBHIe
yp Bcero Kontpobn TpaxTiaeck HU3yueHUs oOpa3oBaTe/bHBIE PecypChl
n ple paboThI ue paboThl
1 OBOJTIOLIMSL U METO/BI €€ U3yueHUst 1 https://m.edsoo.rt/6KWQIKBKU
2 Vctopust pa3BUTHsI TIpe/ICTaB/IeHUH 06 3BOIOLIN 1 https://m.edsoo.ru/0SWC47SSX
3 MUuKpo3Bo/IHOLS 1 https://m.edsoo.ru/TOFAUE4ZP
[Momynsiuus Kak 3/1eMeHTapHasi eJMHHILA BUJa U
4 3BoJttoIun. JTaboparopHast pabora Ne 1 «CpaBHeHue 1 0.5 https://m.edsoo0.ru/D3UCLTSOF
BUJIOB 110 MOP(0/IOTMYECKOMY KPUTEPHIO»
5 FABIKYLIHE CUTb (31EMEHTAPHEIE (GaKTOpbi) 1 https://m.edsoo.ru/3EH6CNOWI
SBOJTIOLUH
6 EcrecTBeHHbIN 0TOOp U ero GopMbl 1 https://m.edsoo0.ru/DY32BUDOO
Pe3ynbTaThl SBOMIOLMH: IPUCIIOCOOIEHHOCT
7 OpraHu3MOB U BH[000pa3oBaHue. JlabopaTopHast 1 05 https://m.eds0o.r/WAJHSTLOB
pabota Ne 2 «OrnrcaHye MpUCIOCOOIeHHOCTH
OpraHv3Ma 1 eé OTHOCHUTEJIbHOTO XapaKTepa»
8 Hanpasnenus 1 nyTr MakpO3BOJTFOLIMA 1 https://m.edsoo.ru/PI1FIOYV3
9 HeobpaTtumocTs 3BOIOLMN 1 https://m.edsoo.ru/CLA9VC5JJ
10 Wctopus xKu3HU Ha 3eMJsie U MeTO/IbI e€ U3y4YeHUsI 1 https://m.edsoo.ru/MJYY1MVX7
11 I'unoresb! NPOUCXOXKEHUS )KU3HU Ha 3eMle 1 https://m.edsoo.rt/EKNHXBOS2
12 PasBuTue »xy3HU Ha 3eMJle 110 3paM U [epuojam 1 https://m.edsoo.ru/ECINSTF62
OcCHOBHBI€ 3Tarbl 3BOMIOLUM PaCTUTETHHOTO U
13 KMBOTHOrO MHPa. ITpakTiyeckas pabora Ne 1 1 0.5 https://m.eds00.ru/7K1LYOSCT
«/I3yueHre NCKOTMIaeMbIX OCTaTKOB pacTeHH 1
JKUBOTHBIX B KOJUTEKLIVISIX»
14 CoBpeMeHHasi CUCTeMa OpraHAYecKoro Mupa 1 https://m.edsoo.ru/WSEXNIYAK
15 DBOJIIOLIMSA YesioBeKa (aHTpPOIIOreHes) 1 https://m.edsoo.ru/ADV3JERUE
16 JewKkymye cuiel (akTopsl) aHTpOMOreHe3a 1 https://m.edsoo0.ru/D7JZMBYPQ
17 OCHOBHBIE CTaZIU BOJTIOINU Ue/IOBEKA 1 https://m.edso0.1u/14G19MQ4K
18 YenoBeueckyrie pachl ¥ IIPUPO/HbIE afarTaliiu 1 https://m.edsoo.1uw/XL7QKC5PK
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https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/6KWQ9KBKU

yejioBeKa

Pe3epeHbIi ypok. O6061IIEHHE TTO TEME

19 1
«B03HUKHOBEHUE 1 pa3BUTHE )KU3HU Ha 3eMie»
20 DKOJIOTUS KaK HayKa 1 https://m.edsoo.ru/K46KONS561
21 Cpezibl 00UTaHUS U 3KOJIOrUYecKue (hakTopsbI 1 https://m.edsoo.ru/DCOIEUICY
AbuoTtnyeckre dakTopsl. JlabopaTopHas paboTa Ne
3. «Mopdosornueckre 0COOEHHOCTH paCTeHUM U3
22 pa3HbIX MecT obutaHusi». JlTabopatopHas paborta Ne 1 0.5 https://m.edsoo.ru/G7NF3P1NM
4. «BnusiHMe cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KoJieyca»
23 BuoTtuueckuie GpakTopbl 1 https://m.edsoo.rt/A6Z8MGNQR
DKoIoryecKre XapaKTepUCTUKH MOMYJISLWH.
24 ITpakTrueckast pabora Ne 2 «ITofcuéT mIoTHOCTH 1 0.5 https://m.edsoo.ru/X42J6ABRN
MONYJISILMI pa3HbIX BUIOB PaCTEHUI»
25 Coob1riecTBa 0praHM3MoB — OHMOLIEHO3 1 https://m.edsoo.ru/0T2K1PNGZ
26 DKOJIOTHYeCKHe CUCTeMBI (9KOCUCTEMBI) 1 https://m.edsoo.ru/S1ILIRWZMR
27 OcHOBHBIE TOKa3aTe/ 5KOCHCTeMb. OKosIoruyeckye 1 https://m.eds0o.ru/NSTEWOGPE
nvpamupel. CBoiicTBa s3KkocucteM. CyKLeccust
28 ITpypo/HBIe SKOCUCTEMBI 1 https://m.edsoo.rt/WIDMMUBC5
29 AHTpOTNOreHHbIe 3KOCUCTEMBI 1 https://m.edsoo.ru/ WRS65U3WC
30 Buocdepa — riobanbHast SKoCUcTeMa 3eMIH 1 https://m.eds00.ru/2X1VG5Q18
31 3aKOHOMEPHOCTH CYIIeCTBOBaHUs Orocdepsr 1 https://m.edsoo.ru/V5JT6B387Z
32 YenoBeuecTBo B Orocdepe 3emiu 1 https://m.edsoo.rt/HXCDHPXDJ
33 CocyuecTBOBaHKe MPUPO/BI U Ue/IoBeueCTBa 1 https://m.edso0.ru/187G37606
34 PesepBHbIii ypok. Ob6ob1ieHne TemMbl «Coobiijectsa U 1
9KOJIOTUUECKUE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 34 2.5
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ITPOBEPSIEMBIE TPEFOBAHUS K PE3Y/IhTATAM OCBOEHMSA OCHOBHOUN OBPA30BATEJ/IbHON

ITPOI'PAMMBI
10 K/TACC

Kop npoBepsiemoro

pe3yjbTaTa

IIpoBepsieMble peJMeTHBIE Pe3y/IbLTaThl 0CBOEHHs 00pa30BaTe/IbHON MPOrpaMMbl CpPefHero o6iero 06pa3oBanus

C(l)OpMI/IPOBElHHOCTI) 3HAaHUN O MecTe U poan OMOJIOTHH B CHCTEME HAy4YHOr'o 3HaHUA €eCTeCTBEHHbLIX HAYK, B (bOpMI/IpOBaHI/II/I
COBpeMeHHOﬁ ECTECTBEHHO—HayIIHOI‘;I KapTHHbBI MUPpa U HAYUHOI'0O MHUPOBO33D€HHSA; O BKJIaJe pOCCHﬁCKHX nu 3apy6€)KHI)IX yqéHbIX—
61O0JIOrOB B pa3BuTHe 6I/IOJ'[OFI/II/I; Cl)yHKLIHOHaJ'IbHOﬁ FPAMOTHOCTH YeJIOBE€KA [JIA pelleHKsA XXU3HEHHBIX 3a4a4

YMeHUe PacKphIBaTh COfiep)KaHHe OHOIOrMUeCKUX TEPMUHOB U TIOHSATHH: >KHU3Hb, K/IeTKa, OpraH1u3M; MeTaboin3m (0OMeH BeIecTs U
rpeBpallleHe SHepryvv), TroMeocTa3 (caMoperyJ/isiusi), ypOBHeBas OpraHu3alusi >KUBBIX CHCTeM, CaMOBOCIPOU3BeJeHUe
(peripoayKiusi), Hac/1eJICTBEHHOCTb, U3ME@HUYUBOCTh, POCT U Pa3BUTHE

YMeHHe W3maraTb OHUONOrMYecKre TeOpuH (K/IeTOYHas, XpOMOCOMHasi, MyTalioHHasi), 3akoHbl (. Mengens, T. Moprana, H./.
BaewsioBa) 1 yueHus (0 LieHTpax MHOT000paswsi ¥ IPOMCXOKIeHHUS KyJIbTYPHBIX pactenuid H.. BaBuioBa), onpegensTh TPaHULIBI KX
NIPUMEHUMOCTH K JKUBbIM CUCTeMaM

YMeHUe B/IafIeTh METOJAMH HAy4YHOTO MO3HAaHUsS B Ouosioruu (Hab/o/leHre U OMMCAHUE JKMBBIX CUCTEM, TPOLIECCOB U SIBJIEHUH;
OpraHu3aius W TIpoBeieHue OHONOTHUeCKOr0 JKCIIEPUMEHTA, BBbIJBI)KEHWE TUIOTEe3bl;, BbISBJEHHE 3aBUCHMOCTH MEX[Y
WCCelyeMbIMUA Be/IMUMHAMHY, OObSCHEHWE TMOJIyUeHHbBIX pe3y/IbTaTOB, MCIIO/b30BAHHBIX HAyUHbIX TMOHSTUN, TEOPUM W 3aKOHOB;
yMeHHUe Jie/iaTh BbIBOZbI HA OCHOBAaHUU TOJIYUeHHBIX Pe3YyJIbTaTOB)

YMeHUe BbIIE/IATh CYIIECTBEHHbIE TPU3HAKW BUPYCOB, KJETOK TMPOKAPUOT U 3YKAPUOT, OJHOKIETOUYHBIX W MHOTOK/IETOUHBIX
OpraHu3MOB; OCOOEHHOCTH TPOLECCOB OOMeHa BeIleCTB U MpEeBpallleHus HEePruM B KeTKe, (OTOCUHTE3a, IIACTUUYECKOro U
SHEpreTUuecKoro obMeHa, XeMOCHHTE3a, MUTO03a, Mei03a, OIJIOZI0TBOPEHNSI, PAa3MHOXKEHUsI, UHUBU/Ya/IbHOTO Pa3BUTHSI OpraHU3Ma
(oHTOTr€EHe3)

YMeHHe TIpUMeHSITb IO/IyUeHHble 3HaHWs [Jis1 OOBsICHEHUs] OMONOrMYeCcKNX TPOLIeCCOB U SIBJIEHUH, /IS TIPUHSTHS TIPAKTHUYeCKUX
pellileHHiI B TIOBCEeAHEBHOH >KU3HM B Liesisix obecrieueHuss 0e30MacHOCTH CBOEro 3/0POBbsi M 3[0POBbsl OKPY’KAIOIIMX JIFOZIEH,
cOO/I0ZieHHsT HOPM TPaMOTHOTO TIOBeJEHUs B OKpYJKalolled MPUPOJHOW cpefie; TMOHMMaHHe HeOOXOJUMOCTU WCIIOJIb30BAHUS
JOCTH)KEHHUI COBpEMEHHOM OUOIOrHY M GUOTEXHOIOTHH [I/1sl PALIOHAIBHOTO MPUPO/IOTI0/b30BaHUSI

YmeHue peniate 3jIeMeHTapHbIe TeHeTh4YeCKue 3aJd4d Ha MOHO- U ,B;I/IFI/I6pI/I,E[HOE CKpellliBaHWe, CLeIlVIeHHOe HacC/jed0BaHue;
COCTaBJIATH CXeMBbI MOHOFI/I6pI/I/:[HOFO CKpelqvBaHus /1 IIpeiCKa3aHrs HAC/IeJOBAHWA ITPHU3HAKOB Y OPraHrW3MOB

YMeHMe BBITOJHATE 1ab0paTOpHBIE M TMpakTHuecKre paboTbl, cobrofaTe mpaBwia mpu paboTe ¢ yueOHBIM U J1aBOPAaTOPHBIM
obopy/ioBaHHEM

YmeHue KPHUTUUYECKH OLI€HUBATH U MHTEPIIPETUPOBATH I/IHCbOpMElI_[I/I}O OHMO/IOrMYEeCKOr0 COoJep>KaHusd, BK/IIOYAIOIYHO TICeBAOHAYyYHbIe
3HaHUA U3 PA3/IMYHBIX MCTOUYHHWKOB (CMI/I, HAy4HO-TIOITy/IIpDHbIE MaTepHaan); 3THYEeCKHEe acCIleKTbl COBPEMEHHBIX I/ICC]'IE,ELOBEIHI/II\/’I B
6I/IOJ'IOFI/II/I, mMeaulviHe, OHOTEXHOIOTHU

10

YMeHHe co37jaBaTh COOCTBEHHBIE MUCBMEHHBIE W YCTHBIE COOOIeHus, 06001as GUONOrMYecKyr0 MH(GOPMALMI0 U3 HECKOJBKUX
WCTOUHHMKOB, TPAMOTHO MCII0/130BaTh MIOHSITUIHBIN armapar 0uoJoruu




11 K/TACC

Kop nposepsiemoro

pe3y/ibTaTa

IIpoBepsieMble peJMeTHBIE Pe3y/IbLTaThl 0CBOEHHs 00pa30BaTe/IbHOI MPOrpaMMbl CpefHero ooiero 06pa3oBaHus

CdopMHUPOBaHHOCTh 3HaHWK O MecTe W POM OHOJIOTMM B CHUCTEMEe HayuyHOTO 3HaHWsl eCTeCTBEHHBIX HayK, B (OpMHUPOBaHUU
COBPEMEHHOW eCcTeCTBeHHO-HayyHOW KapTHHBI MUpa U HayYHOTO MHUDOBO33DEHHS; O BK/Iafle POCCHHCKUX U 3apyOeKHBIX YUEHBIX-
610/IOroB B pa3BuTHe OHOIOTHH; GYHKLMOHAILHON TPAMOTHOCTH UeJIOBEKa JIJisl pEellIeHUs )KM3HEHHbIX 3324

YMeHHe pacKpbIBaTh COJiep>KaHue GMO0JIOrHuecKrX TePMUHOB M TIOHATUM: BHJ, TOMYJISALVsS, TeHOQOH/, SBOMIOLMS, ABVIKYILME CHIIBI
(dhaxTOpEI) 3BOMOLMK, MPUCTOCOOIEHHOCTH OPraHU3MOB, BHI000pa30BaHue, SKOJOTHUeCKHe (PaKTOpEBI, SKOCHCTEMa, MPOJYLEHTH,
KOHCYMEHTBI, PeJIYLIEHTBI, [|elTH MATaHusl, SK0JI0rHUecKas IMpamuia, buoreolieHos, 6uocdepa

YMeHue u3narath OHosOrMUeckue TeOpuH (3BoOLMOHHAs Teopusi Y. [lapBuHA, CMHTeTUYecKas TEOpHsl SBOJIOLMH), 3aKOHbI U
3aKOHOMEepPHOCTH (3apogpiiieBoro cxozctea K.M. Bapa, uepesoBaHus IJIaBHBIX HarpaB/eHWi 1 myTeit sBomonyu A.H. CeBepliioBa,
yueHusi 0 6uocdepe B.W. BepHa/icKOro), omnpe/iesisiTh TPAHUIIBI KX IPUMEHUMOCTH K )KUBBIM CUCTEMaM

YMeHve BafieTb MeTO[aMM Hay4dHOTO I03HaHWsl B Ouosoruu (HabmrofieHue U OIHCaHHe JKUBBIX CHCTeM, TPOLIeCCOB U SIBJIEHUN;
OpraHu3alUss U TpoBefieHHWe OHOJIOTUYeCKOro SKCIIepUMEHTa, BBIABIDKEHUE THUIOTe3bl; BbISIBJIEHHE 3aBUCHMOCTH MEXAY
HCCTelyeMbIMU BeJIMYMHAaMK, OOBSICHEHHe IO/yUeHHBIX pe3y/bTaToB, MCIONB30BAaHHBIX HAyUHBIX TOHSATHH, TEODHH W 3aKOHOB;
yMeHHe fleflaTh BbIBO/IbI HA OCHOBAHMU I10JIyYeHHbIX Pe3y/IbTaToB)

YMeHue BbIJe/IATh CYLeCTBeHHbIe NPU3HAKU CTPOEHHUs OMOIOrMYeCKUX 0OBEKTOB: BUIOB, TIOMYJIALMIM, IPO/yLIEHTOB, KOHCYMEHTOB,
peayLieHToB, GHOreorieH030B M 3SKOCHCTeM; OCOBEHHOCTH TPOLECCOB HAC/IeNCTBEHHON HM3MEHUMBOCTH, eCTeCTBEHHOro ot6opa,
BU/I000pa30BaHusi, MPUCIIOCOOEHHOCTH OPraHU3MOB, [IEMCTBUS JKOJOTMUYeCKUX (DaKTOPOB Ha OpPraHW3Mbl, TIepeHOCa BEIeCTB U
IMOTOKAa 5HEPrMrM B 3KOCHUCTeMaxX, aHTPOIIOr€HHBIX U3MEHeHUH B S5KOCHCTeMax CBOeH MEeCTHOCTH, KPYTrOBOpOTa BeIIeCTB U
61OreoXMMUYECKUX IUK/IOB B Orocdepe

YMeHHe TIpUMeHSITb IO/IyUeHHble 3HaHWs [Jis1 OOBsICHEHUs] OHMONOrMYeCcKUX TPOLIeCCOB U SIBJIEHUH, AJISI TIPUHSATHS TPAKTHUeCKUX
pellileHHiI B TIOBCEAHEBHOH >KM3HH B Lie/isix obecrieueHWst 0e30MacHOCTH CBOEro 3/0pPOBbsi M 3[J0POBbsl OKPY’KAOIIMX JIFOZEeH,
coO/I0ZieHrsT HOPM TPaMOTHOTO TIOBeJeHWsl B OKpYJKalolled MPUPOJHOW cpefie; TOHMMaHHe HeOOXOJUMOCTU WCIIOJb30BAHUS
JOCTH)XKeHUI COBpeMeHHOU OMOJIOTHH [I/isl PALIOHAIBHOTO MPUPO/IOTIO/b30BAHHS

YMeHHe peliath 37eMeHTapHble OHOIOTHYecKUe 3a/jaul, COCTaBJISITh CXeMbI IepeHoca BelleCTB U SHePrid B 3KOocHcTeMax (Liemu
TTUTAHUS)

YMeHHe BBIMOMHSATL jabopaTopHble W TpakTHueckde paboThl, cobirofaTh TpaBwia Mpu pabote ¢ yueOHBIM U J1aOOpaTOPHBIM
000py/10BaHHEM

YMeHHe KPUTHUECKH OLeHUBAaTh M MHTEPIPETUPOBATh WHGOPMALIMIO GHOMIOTMYEeCKOTO COJIep)KaHUsI, BK/TIOUAKOIYIO TICeBIOHAYUHbIe
3HaHUS U3 Pa3NUUHBIX UICTOYHHUKOB (CMU, HayyHO-TIOMy/IsIpHbIe MaTepHarbl); pACCMaTPUBATh ry100a/TbHbIe SKO/IOTHYecKre TIPo6JieMbl
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULIUIO
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YMeHue co3/jaBaTh COOCTBEHHBIE MUCBMEHHBIE W YCTHBIE COOOIeHus, 06001asi GHONOrMYecKyr0 WH(GOPMALMI0 U3 HECKOJBKUX
WCTOYHUKOB, TPAMOTHO MCIOJIb30BaTh MOHATUHHBIN anmapart 61o/Ioruu




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXXAHUSA
10 K/TACC

Kop

ITpoBepsieMblii 37IEMEHT CO/ieP)KaHUA

Buosiorns kak Hayka

1.1

Buosnorus — Hayka o »KuBoi npupoze. Ponb 61osioryiu B )oOpMUpPOBAaHHN COBPEMEHHOM HayuHOH
KapThHbl Mupa. CrcTeMa 6M0IOrMYecKUX HayK

1.2

MeTozbl TIO3HAHWS >KUBOW TPHUPO/bI (HabIIO/eHWe, SKCIIEPUMEHT, OIMCaHWe, H3MepeHUe,
K/IacCUUKALYsl, MOJIeIMPOBaHHe, CTaTUCTHYecKasi 00paboTKa laHHbIX)

JKuBbIe cCTeMBI M UX OpraHv3anursa

2.1

JKuprle cuctembl (6HoCHCTEMBI) Kak TpeAMeT u3yueHus: buosnoruu. CBoiicTBa 6HOCHCTEM U X
pa3Hoobpasue

2.2

YpoBHM opraHu3anuy GMOCHCTEM: MOJIEKY/ISIPHO-TeHeTUUeCKUH, KJIeTOUHbIHM, OpraHu3MeHHbIH,
TIOMYJISILIMOHHO-BU/IOBOM, 9KOCUCTEMHBIN, 6HoCdepHBbIT

XUMHUUECKHUI COCTaB 1 CTpO€HUE KJIETKHU

3.1

XUMHUYeCKUH cocTaB K/IeTKU. XUMHUeCcKHe 3/IeMeHThbl: MaKpo3/ieMeHThl, MUKpPO3JieMeHThI. Bosja
Y MUHepasbHbIe BemlecTBa. PYHKIMK BO/BI M MUHEpa/IbHBIX BelleCTB B KieTke. Iloaaepskanve
OCMOTHYeCKOro HanaHca

3.2

Benku. CoctaB u cTpoeHue 0enkoB. AMHHOKHMC/IOTHI — MOHOMEpHI OenkoB. HezameHuMble u
3aMeHUMble AMHHOKHCJIOTBL. AMMHOKHC/IOTHBIM COCTaB. YPOBHU CTPYKTYpPhl 6enKoBOM
MOJIeKY/bl (TIepBHYHAsl, BTOPWYHAs, TPeTHUHass M YeTBEPTUYHasl CTPYKTypa). XUMHUYeCKue
cBoticTBa 6esikoB. Bruonoruueckuie QyHKIUN GeTKOB.

@depMeHTBI — OuosorMUecKue KartanuszaTopbl. CTpoeHWe (epMeHTa: aKTHUBHBIA LIEHTP,
cybcrpatHasi crieriuéuuHocTh.  KodepmeHntel. Burtamubbel.  Orinuusi  epMEHTOB  OT
HeopraHu4ecKMX KaTaju3aTopoB

3.3

YrneBozpl: MOHOcCaxapupbl (T/IFOKO3a, prubo3a W Je30kcupubo3a), Jucaxapubl (caxaposa,
JIaKTO3a) W TIO/MMcaxapuipl (Kpaxmaj, T/HKOTeH, Le/Tono3a). buomornueckue (QyHKIMH
YTJIEBO/IOB.

JIUnuel: TPUTULEPHU bl cTepouabl, dhochommmuasl. 'uapodunbHo-THApPodoOHbIE CBOWCTBA.
Buonornueckue ¢pyHKImy unuaoB. CpaBHEHUE YTIeBO/I0B, OE/IKOB 1 JIMMHZOB KaK UCTOUHUKOB
SHEPruu

3.4

Hyxneunossle kuciotsl: JHK um PHK. Hykneotuzbl — MOHOMepbl HYK/EHMHOBBIX KHUCIIOT.
Crtpoenue u dysHkimu JHK. Ctpoenue u dyHkimu PHK. AT®: ctpoenue u QyHKIIUU

3.5

[urosiorus — Hayka o KieTke. Knerounas teopusi. MeTo bl M3y4eHuUs: KJIETOK

3.6

Knerka Kak LjesiocTHasi kuBasg cuctema. OOlqye TpU3HAKM KJIETOK: 3aMKHYTas Hapy)KHas
MembpaHa, MosiekyJibl JTHK Kak reHeTUUeCKUH armapar, CUCTeMa CUHTe3a befika

3.7

Tunel  KIeTOK:  JyKapuOTHYecKass U Tpokapuotuueckas. OcoDOeHHOCTH — CTpPOeHUst
TIPOKapUOTUYeCKOU KeTKu. KierouHast cteHka bakTepuii. CTpoeHHe 3yKapUOTUYeCKON KIIeTKH.
OCHOBHbBIE OT/IMYMSI PACTHUTE/IHHOM, JKUBOTHOH ¥ IPUOHOM K/IETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPbl K/I€TOK — KJeTOYHas CTeHKa, TIJIMKOKalnuKC, WX (yHKLUH.
[Tna3maruueckass MemOpaHa, eé cBolcTBa W ¢yHKUMU. LluTornasmMa M e€ OpraHou/bL.
OpHoMeMOpaHHbIe OpraHOM/[bl KJIeTKU: 3HAOMIa3Maruueckas cetb (JI1C), anmapat I'ombmxi,
m3ocombl. [1o/TyaBTOHOMHbBIE OPraHOWABI KJIETKW: MUTOXOH/IPUH, TUIAaCTH/BL. [IpoucXoxieHre
MUTOXOHZPUN U TiacTHj. Buael miaactvj. HememOpaHHbIE OpraHOW/IbI KIE€TKH: PUOOCOMBI,
K/IETOUHBIH [[eHTP, PECHUUKH, XXI'yTHKU. DYHKI[MM OPraHOW/I0B K/IeTKU. BKoueHus

3.9

S1npo — perynsTopHBIM LieHTp KieTkd. CTpoeHue sjpa: sifiepHas 000si0uKa, KapuoIliasma,
XPOMATHH, SIPbIIIKO. XPOMOCOMEI

3.10

TpaHCHOPT BelllecTB B KJIETKE

JKu3He1eaTeTbHOCTD K/IeTKU

4.1

OO6MeH BellecTB, UMM MeTabomu3M. AcCUMWIALMSA (TI/IaCTUUECKU 0OMeH) U JUCCUMUIJISILIUS
(sHepreTrueckuii 0OMeH) — /iIBe CTOpPOHBI €JUHOrO Tpolecca Merabosm3ma. Tunbl obOMeHa
BeIL[eCTB: aBTOTPOGHBIN U reTepoTpodHEIi. Pob GepMeHTOB B 0OMeHe BelljeCTB U IpeBpall{eHuH
JHEPTHH B KJIETKe

4.2

dorocunTe3. CBeToBasi ¥ TeMHOBas (asbl poTocuHTe3a. Peakiy porocuHTe3a. O(heKTHBHOCTD
¢dotocunTesa. 3HaueHHe (OTOCHHTE3a [/ KU3HM Ha 3emse. BriusHue ycroBuil cpefbl Ha
¢doTOoCHHTE3 U CIIOCOOBI MOBBILIEHHs er0 MPOAYKTUBHOCTH Y KY/IbTYPHBIX pacTeHUH.




XemocuHTe3. XeMOCHHTe3UpyHolve OakTepyu. 3HaueHre XeMOCHHTe3a JI/ist )KU3HU Ha 3emiie

4.3

BHepFETI/I‘IeCKI/Iﬁ 0OMeH B KJIETKe. PaCIHEHHEHHe BelleCTB, BbIA€/I€EHWE W dKKYMYJ/IMDOBaHHKE
SHEpPrunu B KJIeTKe. OTarbl SHepreTnu4yeCcKoro obmeHa. I'MKoU3. Bpomem&e U ero BHUIBIL.
KI/ICIIOpO,E[HOE OKHCJ/IeHWe, WKW KJIeTOUHOE AbIXdHHE. BQ)QJEKTI/IBHOCTI: SHepreTuyeckoro obmMeHa

4.4

Peakuyyn marpuuHoro cuHTe3a. ['eHetnueckas nHpopmarus u JHK. Peanmv3anyst reneTyeckon
vH(pOopMaLyu B KyieTKe. ['eHeTHUeCKHi KOZ, ¥ ero CBOMCTBa. TpaHCKPUIILIUS — MaTPUUHBIN CUHTE3
PHK. TpaHcmsiuss — OuocuHTe3 Oenka. KogupoBaHWe aMHHOKHC/IOT. Posib pubocoM B
buocuHTe3e besika

4.5

Heknetounsle ¢opMbI >KU3HU — BHUPYCHI. Vctopust oTkpbiTusi Bupycos (/.M. VBaHOBCKMA).
OcobeHHOCTH CTPOeHMs M KU3HeJesTeTbHOCTH BUPYcCOB. bakTepuodaru. Bomesnu pacreHui,
JKUBOTHBIX U uesIoBeKa, BbI3bIBaeMble BUpycamu. Bupyc nmmyHogeduiura yenoseka (BUY) —
B030yaurens CITM Ia. ITpoduiakTHKa paclipoCTpaHeH sl BUPYCHBIX 3a00/1eBaHUH

Pa3sMHOXXeHHe U WHAWBUAYd/IbHOE PA3BUTHE OPI'dHHM3MOB

5.1

KreTouHs1i LUK, UM )KU3HEHHBIHN UK/ KieTku. VIHTepdasa u muTo3. [Iporieccel, mpoTekaroiiye
B uHrepdase. Perumkanus — peakuusi matpuuHoro cuHresa [JHK. Crpoenme xpomocom.
XpOMOCOMHBI HabOp — KapuoTWIl. JUIJIOMJHBIA U TaryIOMJHBIA XPOMOCOMHBIE HabODBL
XpoMaTtugpl. llutosnoruyeckve OCHOBBI pa3MHOXKEHMS W WHAWBUJYalbHOTO  pa3BUTHS
OpraHW3MOB.

Henenue knetku — muro3. Ctaguu MuTosa. Ilporeccel, MPOUCXOAMIIMe Ha pasHbIX CTafUsIX
MUTO3a. Brosornueckuii cMbIc/1 MUTO3a

5.2

@opMBI pa3MHOKeHHs] OpraHu3MoB: Oecrionoe ¥ 1os0Boe. Buzbpl Gecrionoro pa3sMHOMKeHHS:
Jie/leHre HaJjBoe, NOYKOBaHMe OJHO- M MHOTOK/IETOYHBIX, CIIOPOOOpa3oBaHMe, BereTaTHMBHOE
pasMHoskeHue. VIcKycCTBeHHOe KJIOHUPOBaHHUe OpPraHU3MOB, ero 3HaueHue [1s1 ceJIeKL{U

5.3

ITosioBOE pa3MHOKEHHeE, eT0 OT/NYHS 0T 6ecrosIoro.
Metio3. Ctaguu Metiosa. I1porjeccel, IpoUCXOoAsIMe Ha CTaAusX Melio3a. [IoBefieHre XpOMOCOM B
Meiio3e. KpoccruHrosep. bruosornueckuii CMbICI U 3HaUeHHe Meko3a

5.4

FameTorenes — mporecc 00pa3oBaHMSI TOJIOBBIX KJIETOK Y JKMBOTHBIX. II0JIOBBIE >Kesie3bl:
CeMeHHHMKU W sMuHUKU. OOpa3oBaHKe W Pa3BUTHE TIOJIOBBIX KJIETOK — ramMeT (CliepMaTo30u,
sil|eK/IeTKa) — crepmartoreHe3 H ooreHe3. OCOOEHHOCTH CTpOeHUs SIAIEK/IETOK U
cnepmaTo3ouoB. OmnogoTBopenue. [lapTeHoreHes

5.5

WupuBugyansHOe pa3BuThe (OHTOreHe3). OMOpHOHa/bHOe pas3BuTHe (IMOpHOreHes). OTaribl
IMOPHOHA/TBHOTO Pa3BUTHS Y TTO3BOHOUHBIX )KUBOTHBIX: JPO0OJIeHNe, racTPY IS, OpraHoreHes.
[MocTaMOproHanbHOe pasBuTHe. THUIBI MOCTIMOPHOHANIBLHOTO PA3BUTHUS: MpPAMOE, HerpsMoe
(mMurHOUHOe). BiusiHWe Cpefibl HA Pa3sBUTHE OpPraHMW3MOB; (DaKTOPBI, CIOCOOHBIE BbI3bIBATh
BPO’X/IEHHBIE YPOJICTBA.

Poct u pasBurhe pacreHuil. OHTOreHe3 I|BeTKOBOTO paCTeHMs: CTPOEHHe CeMeHH, CTaiuu
Pa3BUTHUS

HaCTIe,[[CTBEHHOCTb 1 U3MEHUYMBOCTL OPraHU3MOB

6.1

[TpenmeT u 3aiauu TeHeTUKU. VICTOpUS Pa3BUTHS FeHETUKH. BKasi poCCHIACKHX U 3apy6eKHBIX
YUEHBIX B pa3BUTHE TeHeTHKU. MeTozbl TeHeTUKH (TUOPHAO0/0THUEeCKUM, LIUTOreHeTHUeCKHH,
MOJIEKY/IIPHO-TeHeTHUecKui). OCHOBHBbIe IeHeTHYeCKre MNMOHATHS. 'eHeTMyecKass CUMBOJIMKA,
WCI0/b3yeMasi B CXeMax CKpel[MBaHUN

6.2

3aKOHOMEpHOCTH Hac/Ie/loBaHUsl TIPU3HAKOB, yCTaHOB/IeHHBIe I'. Mengenem. MoHOrubpuziHoe
CKpellMBaHWe. 3aKOH eMHO0Opa3usi TMOPUOB TIEPBOr0o TOKOIeHus. [IpaBuio JOMUHUPOBAHMUSL.
3aKOH paclyervieHdss IIpusHakoB. ['unore3a uucroTel ramer. IlosmHoe U HemoJHOe
JIOMUHUPOBaHMe.

JurubpuziHoe  ckpeljyBaHWe.  3aKOH  HE3aBUCHMOIO  HAc/le/|OBaHUSI  IIPU3HAKOB.
LluToreHeTH4yeCcKre OCHOBBI AUrMOPUAHOTO CKpeLMBaHUs. AHaIM3MpYIOllee CKpellrBaHUe.
Vcrionp30BaHye aHAMU3UPYIOLEro CKpelBaHus [Jis OTIpeZie/ieHHs] TeHOTHIa 0cobu

6.3

CueruieHHoe HacjefoBaHMe Tpu3HakoB. Pabora T. MopraHa 1o cLelieHHOMY Hac/le/[J0BaHHUI0
reHoB. HapyllleHue clelyieHUs1 TeHOB B pe3yJ/bTaTe KPOCCHHTOBepa. XPOMOCOMHAs TeOpUs
HacJsie/|ICTBeHHOCTH. ['eHeTHUecKye KapThl.

lenetvka mnosia. XpoOMOCOMHOe oOIlpefiesieHue Iosa. AyTOCOMbI U II0JIOBble XPOMOCOMBI.
I'omorameTHbIe U reTeporaMeTHble opraHu3Mel. HacsiejoBaHye PHU3HAKOB, CLIETJIEHHBIX C [10JI0M

6.4

W3meHurBOCTb. BHbl U3MEHUMBOCTU: HeHac/e/CTBeHHas W Hac/leAcTBeHHas. Posb cpefpl B
HeHac/leICTBEHHONH W3MEHYMBOCTH. XapaKTepUCTHKa MOJU(UKALMOHHOW H3MEeHUMBOCTH.
BapuanyoHHbIH psifj 1 BapualjMoHHasi KpuBas. Hopma peakijuu npusHaka. KosuecTBeHHble U
KauecTBeHHbIe MTPHU3HAKU U UX HOpMa peakuuu. CBolicTBa MoAK(HMKALIMOHHON H3MEHUYMBOCTH




6.5

HacneacTBeHHast, WK FreHOTUIMYECKast, U3MEHUHMBOCTh. KoMOMHATHBHAs U3MEHUMBOCTh. Mekio3
Y TIOJIOBOM TPOLIECC — OCHOBAa KOMOWHATHUBHON M3MEHUMBOCTU. MyTal[MOHHAsi U3MEHUMBOCTb.
Krnaccudukarms myrarnuii: reHHbIe XPOMOCOMHBIe, TeHOMHbIe. YacToTa ¥ TIPUUMHBI MYTal[|i.
MyTareHHble (PaKTOpPBI. 3aKOH TOMOJIOTHUECKUX PSZIOB B HAC/IeACTBeHHOW m3MeHunBocTr H.U.
Bagusora

6.6

lenetvka wuenoBeka. Kapuotun uyesnoBeka. OCHOBHblE MeTO/bl TEHETUKU uejiOBeKa:
reHeasioruyeckuil, O/M3HEIIOBbIH, IMTOTEHEeTUUYECKUM, OUOXUMUUECKUN, MOJIEKYJISIPHO-
reHeTuueckuid. CoBpeMeHHOe oOrfpeJiejieHMe TeHOTWUNa: TOJHOTeHOMHOe CeKBeHUPOBaHue,
reHOTUIMPOBaHKe, B TOM uucie ¢ romoinpio IT]P-ananu3a. HacieacTBeHHble 3ab0/ieBaHUs
yejiOBeKa: TeHHble 06ojie3Hd, OOMe3HM C HAC/IeACTBEHHOH  IPe/IPaCcIiooyKeHHOCThIO,
XpOMOCOMHBIe Oone3Hn. ComaThyecKWe W TeHepaTMBHble MyTald. [IpUHLUIMBI 370pOBOTO
obpasa >KW3HW, JUAarHOCTUKH, MPO(UIAKTUKM U JIeUeHUs] TeHeTHueckux Oose3nedl. Menuko-
reHeTHUeCcKoe KOHCYJ/IbTUPOBaHHe. 3HaueHHWe MeAWLIMHCKOW TeHeTWKU B TpeJOoTBpallieHUd U
JIeUeHNH TeHeTUUYeCKUX 3a00/1eBaHMI Ue/loBeKa

CEJIEKL[I/IH OpPraHrM3MOB. OCHOBBI OMOTEXHOIOTHH

7.1

Cenekuysi Kak HaykKa U TIpOLiecC. 3apok[eHue celeKUUM W jAoMecTUKauus. Yuenue H.U.
BaBuioBa 0 LjeHTpax TIPOWCXOXKIEHHUS] W MHOroobpasusi Ky/JbTYpHBIX pacTeHuil. LleHTpsI
TIPOUCXOXKAEHWA JOMAIIHUX )KMBOTHBIX. COpT, rnopojad, mramMmm

7.2

CoBpeMeHHbIe METO/IbI CeJieKIMU. MacCoBbIN U UHAUBU/YaIbHbIA 0TOODBI B CEIEKIMY PAaCTEeHUH
1 uBOTHBbIX. OLleHKa 3KCcTepbepa. BIM3KopojCcTBeHHOe cKpeluBaHHe — MHOpUAWHT. YucTas
unvs. CKpelMBaHWEe YKCTBIX JWMHUH. [eTeposuc, wunu rubpugHas cuia. HepopacTBeHHOe
CKpelluBaHuWe — ayTopuauHr. OTaanéHHas rubpuguszanus U eé ycrexu. VICKyCCTBeHHbBIH
MyTareHe3 W TIOAy4YeHUE TMOJUIUVIOWJOB. [IOCTI)KEeHUs] Ce/eKLUM paCTeHWi, >KUBOTHBIX U
MHKPOOPTraHMU3MOB

7.3

buorexHonoruss Kak oOTpacib IIpoM3BOACTBA. ['eHHas MHXKeHepus. JrTambl CO3ZAaHUS
pekoMbuHaHTHOM [JHK W TpaHCreHHbIX OpraHuM3moB. KierouHas umXeHepusi. KieTouHbie
KyJIbTypbl. MUKpPOK/IOHa/IbHOE pa3MHOKeHHe pacTeHUN. KioHMpoBaHre BbICOKONPOAYKTUBHBIX
CeNbCKOXO3SMCTBEHHBIX OpPraHM3MOB. OKOJIOTWYecKWe M 3Thdeckue mnpobsembl. I'MO —
reHeTU4YeCKU MOJM(UIIPOBaHHbIe OPraHK3Mbl

11 KJ/IACC

Kop

IIpoBepsieMblii 3/1eMeHT CO/iep>KaHMA

OBOJIOLMOHHAsT OUOIOTHsT

1.1

OBOJTIOIMIOHHAS TEOPUS ¥ e€ MeCTO B GHOIOTHH.

CByjeTesbcTBa 3BOMIOLMU. [laeoHTONOrMYeCKYe: IOC/e[0BaTe/IbHOCTh MMOSIB/IEHUs] BUJOB B
T1aJIEOHTOJIOTMUECKOM JIETOMMCH, TiepexofHble (opMbl. Buoreorpaduueckue: CXoACTBO |
pasnuure ¢ayH ¥ (op MaTepUKOB KM OCTPOBOB. DMOPHOJIOTHUECKHE: CXOZACTBA M pas/nuus
5MOpPHUOHOB pasHBIX BH/OB I03BOHOUHBIX. CpaBHUTE/NbHO-aHATOMHUECKHe: TIOMOJIOTHUHBIE,
aHa/lIOTUYHble, PyJUMEeHTapHble OpraHbl, aTaBU3Mbl. MoJeKyIspHO-OMOXUMIUeCKHe: CXOZACTBO
MeXaHH3MOB HaC/Ie/[CTBEHHOCTH U OCHOBHBIX MeTab0IMUecKUX IyTel Y BCeX OpraHi3MOB

1.2

OeosmoroHHast Teopust U. [lapBuHa. IIpe/rioCbUIKM BO3HUKHOBEHHUS JAPBHHHU3Ma. [IBIDKYyIIMe
CHJIBI 3BOJTIOLIMH BU/IOB 110 JTapBHHY (M30BITOYHOE pa3MHOKEHHE MPH OrPAHIMYEHHOCTH PeCypCoB,
Heorpe/ieNiéHHAasi K3MEHUMBOCTD, O0pb0a 3a CylleCTBOBaHUE, ECTECTBEHHbBIN 0TOOD)

1.3

Cunretryeckass Teopust 3Bomorud (CTD) M OCHOBHBIE €€ TOJOXKeHHS. MUKPO3BOJIHOLMS.
[MonynsAuus Kak efJMHALIA BU/IA U SBOJIIOLIUU

1.4

Oewkymye cunbl (dakTopel) 3SBOMIOLMH BHIOB B TpHpoJe. MyTalioHHBIA TIpoLjecC |
KOMOMHAaTHBHAs U3MeHUHBOCTb. [10My/ISILIMOHHBIe BOTHBI U Apeid reHoB. V30/1s11s ¥ MUTPaLiys.
EcrecTBeHHbIH 0TOOP — Hanpap/sIOLHN (akTop 3Bo/OLMH. POPMBI eCTeCTBEHHOTO 0TOOpa.
ITpucnoco61eHHOCTh OPraHW3MOB KaK pe3y/bTaT 3BomoLuu. Ilpumeps! npucriocobieHuit y
opranu3MoB. ApoMop(}o3b! U UM0aianTalH.

Bung u BujgoobpaszoBanwe. Kputepun Buzga. OcHoBHble (OpMbI  BUI00Opa3oBaHuMs:
reorpaguueckoe, 3K0JI0THUecKoe

1.5

Makpo3Bomorust. @Dopmbl  3BoMOLMM:  GUIeTHYecKas, /[JUBEpreHTHas, KOHBEpPreHTHas,
napasiienbHas. HeobpaTUMOCTb 3BOJTFOLIUN

Bo3HuKHOBeHME U Pd3BUTHE )XU3HU Hd 3emsie

2.1

,D;OHay‘JHLIe TrpeACcTaB/IeHHs O 3apOXKAEHUHN XKU3HU. Haquble TUI10Te3bl BOSHUKHOBEHUS >XHN3HU




Ha 3emsie: abuoreHe3 U MaHCIepMUs. XUMHWYecKash HBOIOLUA. OKCIepUMeHTalbHOe
MOATBEp)KIeHHe XMMHUUYeCKod 3BomoLd. HauanbHble 3Tanbl OGHOJIOTHUECKON 3BOJIFOLIUM.
I'mnoresa PHK-mupa. I1epBble KieTKU U UX 3B0JroLMsA. @OpMUPOBaHKe OCHOBHBIX I'PYIIII KUBBIX
OpraHu3sMoB

2.2

Pa3Butue xu3HU Ha 3eMsie TI0 3paM U riepuofam. Karapxeil. Apxeiickas ¥ IpOoTepO30iCKas phbl.
[Maneo3olickasi 3pa U €€ Mepuo/bl: KeMOPUICKUM, OPZOBUKCKUM, CHJIYPUNHCKWUMN, AE€BOHCKUH,
KaMeHHOYTOJIbHBIN, epMcKuid. Me3030¥icKasi 3pa U eé TIepuo/ibl: TPUaCOBBIM, FOPCKHH, MeJIOBOM.
KaiiHo30licKasi 3pa W e& TMepuojbl: TMajeoreHOBblM, HEeOreHOBbIM, aHTPOIMOreHOBbIN.
XapakTepuCTHKa K/IMMaTa M TeoJIoTHUecKdx mporeccoB. OCHOBHBIE 3Tarbl  3BOMIOLUH
PaCTUTEILHOTO ¥ )KUBOTHOTO MUPA. ApOMOpd03bl Y PACTeHUH U )KUBOTHBIX. [10siBjIeHHe, paciiBeT
Y BbIMUpAaHUe TPy )KUBBIX OPraHU3MOB

2.3

CucreMa OpraHA4ecKoro MyMpa Kak OTpakeHue 3BOMIoLUU. OCHOBHbIE CHCTeMaTHUUeCKUe IPymibl
OpraHu3MOB

24

OBo/oLMs yesioBeKa. AHTPOIOJ/IOrUs KakK Hayka. Pa3BuTHe mpescTaB/AeHHM O NPOWCXOXKAeHUN
yesioBeKa. MeTo/bl U3ydyeHHs aHTporioreHesa. CXO/CTBa M pasdyvsl yejioBeKa U JKMBOTHBIX.
Cucrematnueckoe MoJI0KeHHe YesIoBeKa.

Jewkymue cubl (hakTopsl) aHTporioreHe3a. HaciejcTBeHHasi H3MEHUMBOCTh U eCTeCTBEHHBIIN
otbop. O61eCcTBeHHBIN 06pa3 KU3HH, U3TOTOBJEHHE OPYAUH TPYZa, MbILIEHHE, DEUb

2.5

OcHOBHBIE CTa/[JMM M BETBY 3BOJIIOLIMH Yesl0BeKa: aBCcTpanonuTeku, Yenosek ymesnbiii, YesoBek
npsaMoxoaammi, YenoBek HeaHZJepTaabCKui, YenoBek pa3ymHbli. Haxofku HCKOMaeMbIX
OCTaHKOB, BpeMsI CyIL|eCTBOBaHUs, 006J1aCcTh pacrpocTpaHeHus], 00BEM TOJI0BHOTO MO3ra, o0pa3s
JKU3HU, OpYyust

2.6

YenoBeuecke packl. OcHOBHble O6O/bIIe packl: eBporieouHasi (eBpa3uiicKasi), Herpo-
aBcTpajzoyjHas  (9KBaTopua/ibHasi), MOHIOJOMAHAs  (a3uarcKo-amMepukaHckas). UepTsl
MIPUCIIOCOOIEHHOCTH TIPe/ICTaBUTE el uesIoBeueCKUX pac K yCIOBUSIM CyIeCTBOBaHus. EMHCTBO
yesioBeyeckux pac. Kputuka pacrsma

OpraHu3Mbl U OKpY’Karolasi cpefia

3.1

OKOJIOTMsl KaK Hayka. 3ajjaud U pasfesibl 5K0J0rMd. MeToApbl 5KOJ0TMYeCcKUX HCC/Ie/JOBaHUM.
Okonornyeckoe MupoBo33peHre. Cpesibl 0OMTaHNsT OPraHM3MOB: BOZHAs, Ha3eMHO-BO3/YILHas,
TI0YBEeHHasl, BHyTPUOpraHU3MeHHasi

3.2

Okonornyeckue dakropel. Knaccudukaims sKosmornyeckux — (akTopoB: abMOTHUYECKHUE,
OuoTHUeCKHe U aHTPONOreHHbIe. [leiicTBIe 3K0IOrHuecKux (haKTOpPOB Ha OPraHU3MBI

3.3

Abuotuueckue (hakTOpbI: CBET, TeMIlepaTypa, BAaXHOCTh. PoTtonepuoansm. IIpucnocobieHus
OpraHu3MOB K /IeCTBHIO aOMOTHUeCKUX (hakTOpoB. Bro/iornyeckie puTMbl

3.4

Buotnueckue QakTopel. Brbl OMOTHUYECKUX B3aUMOJEWCTBUIA: KOHKYPEHLUS, XUIHAYECTBO,
Mapa3uTU3M, MYTyalu3M, KOMMEHCa/M3M (HaxieOHMYeCTBO, KBAPTHUPAHTCTBO), aMEHCAH3M,
HeWTpanu3M. 3HaueHWe OWUOTUYECKUX B3aUMOJEHCTBUN AJisI CYLIeCTBOBAaHWSI OPraHW3MOB B
MIPUPOAHBIX COODIIIECTBAX

3.5

OKOJI0TUYecKue XdPaKTepHUCTHKH TOITyJIALIAN. OCHOBHEBIE TTOKa3aTe/In TIOMYIALIAN: YAUC/IEHHOCTD,
IUVIOTHOCTh, PpPOXXAAaeémMOCTb, CMEPTHOCTb, IIPUPOCT, MHUI'DALIUA. 'E[I/IHaMI/IKa YHC/IEHHOCTH
NOonyJanun 1 eé peryidanua

CoobuecTBa 1 3K0JIOTHUECKHE CHCTEMBI

4.1

Coo0miecTBo opraHu3mMoB — GuorieHo3. CTPYKTypbl OHOIleHO3a: BH/0Basi, TPOCTPAHCTBEHHas,
Tpoduyeckas (nuiieBasi). Bupi-qoMuHanThl. CBsi3u B OUoLIeHO3€

4.2

Okonornyeckrie cucTeMbl (9KocucTembl). [loHATHe 00 3SKOocHcTeMe U OHOTeorieHo3e.
OyHKIMOHA/IBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: TIPOAYLIEHTHl, KOHCYMEHTBI, DeAyLIeHTBHI.
KpyroBopoT BelecTB KM IIOTOK SHepruy B 3KocrcTeMe. Tpoduueckue (NuileBble) YPOBHU
skocucTeMbl. [IumeBble Lemd ¥ ceTd. OCHOBHbIe IIOKas3aTeaM 3KOCHCTeMbl: OHoMacca,
MPOAYKIMS. DKOJIOTHUECKHe IHUpaMH/Bl: TMPOAYKLMM, UHMCIeHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOWUMBOCTh, CAMOpETYJIsiLius, pa3suThe. CyKLeccHs




4.3

[IpupoaHble SKOCHCTEMBI. OKOCHCTEMbI 036p U peK. OKOCHCTeMa XBOWHOTO WU
LIIMPOKO/IMCTBEHHOT O Jleca.

AHTpOIIOTeHHBIE  SKOCHCTEMBL. ATPO3KOCHCTeMBL. Ypbo3KocucTeMbl. Buosnormueckoe u
XO03sHCTBeHHOE 3HaUeHHe arpO3KOCUCTEM U ypOOIKOCHCTEM.

BriopasHooOpa3ue Kak (hakTop YyCTOHUMBOCTH 3KocucTeM. CoXxpaHeHHe OHOJIOTHUeCKOro
pasHoobpa3usi Ha 3emiie

4.4

Yuenne B.M. BepHagckoro o 6uocdepe. I'paHuIipl, cOCTaB U CTpyKTypa Ovocdepsl. Kupoe
BeilectBO M ero QyHkiuu. OcobeHHocTn Ouochepsl Kak TI/100a7bHOM  3KOCUCTEMBI.
[uHamuueckoe paBHOBecMe U obOpaTHasi cBs3b B Ouocdepe. KpyroBopoTel BeliecTB u
OUoreoXUMHUYECKHEe LIUKIIbI 37IEMEHTOB (YI/Iepoja, a30Ta). 30HanbHOCTh 6uocdepbl. OCHOBHbIE
OMOMBI CyIIIH

4.5

YenoeuectBO B Ouocthepe 3emsd. AHTpOMNOreHHble u3MeHeHuss B Ouocdepe. T'obanbHbie
9KO0JIOTHUYECKHUE TIPOGIIEMBI.

OcHoBa PallMOHA/IBHOTO  yIIpaB/IEHWA TIpUPOAHBIMHM peCcypCaMM HW KX HCI10/Ib30BaHUE.
HocTrxenvisi 6GMOIOTMH U 0XPaHa MPUPO/BI




YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATE/ILHOI'O
ITPOIIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

buonorus: 10-# knacc: 6a30Bbiii ypoBeHb: yueOHUK / B. B. TTaceunuk, A. A. KameHckwid, A.

M. Pyb6uoB u ppyrue; mop pepakuueidt B. B. Ilaceunuka. — AKIMOHepHOe 0OIIecTBO
«3patenbcTBO «IIpocBelienyie».

Buonorus: 11-ii knacc: 6a30BbIii ypoBeHb: yueOHMK / B. B. ITaceunuk, A. A. KameHckui, A.

M. Pyb6uoB u ppyrue; mop pezaakuueidn B. B. ITlaceunuwka. — AKIMOHepHOe OOIIecTBO
«M3parenscTBo «IIpocBerjenve».

METOAJNYECKHNUE MATEPUAJIBI IVJIS1 YUUTEJIA

IMaceunuk B. B., Kamenckuit A. A., Py6rioB A. M. u apyrue. buosorus. Metoauueckoe

nocobue. 10-11 kmaccel: 0a30BBIM ypoBeHb. — AKIMOHepHOe o06iecTBo «l31aTe/bCTBO
«IIpocsemenue».

MeTouueckrie PeKOMEeH/IAlMK TI0 TIperojilaBaHuio yueOHOro npeamera «buosorusi» Ha
ypOBHe cpeaHero obiiero obpa3oBanus. — https://edsoo.ru/

DU P®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETU
NHTEPHET

1. ®I'C «Mog 1mKosia» — https://myschool.edu.ru/

2. bubnoreka tdpoBoro obpaszoBarenbHOr0 KoHTeHTa — https://lesson.edu.ru/catalog
3. EnuHoe coznepykaHue ob1ijero obpa3oBanus — https://edsoo.ru/

4. ObpazoBarenbHas riaTdopMa «AKnace» — https://www.yaklass.ru/

5. ®efiepa/ibHbIN UHCTUTYT Tejaroruueckux usMmepenuit (EI'D) — https:/fipi.ru/ege
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