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INIOACHUTEJ/IbHASA 3AIIMCKA

[Mpu pa3paboTke TpOrpaMMbl IO OWOJIOTUM TEOPETUUYECKYI0 OCHOBY [IJIsI
oripejie/ieHUs1 TIOAXO0B K (DOPMHDOBaHUIO COJiepKaHHsl yueOHOro TipeiMeTa
«buosiorusi»  COCTaBW/IX: KOHUeNTya/JbHble mnosiokeHuss PIr'oCc COO o
B3alMOO0OYC/IOBJIEHHOCTH  1ieJield, CO/lep)KaHusl, pe3y/JbTaToB o0yueHusi U
TpeOOBaHUI K YPOBHIO TIOATOTOBKHM BBIMTYCKHUKOB, IMOJIOXKeHUST 00 0OIIUX 1ie/IsiX U
MPUHLIAIIAX, XapaKTepU3YIOL[UX COBPEMEHHOe COCTOSIHUe CHUCTEeMbl CpeJHero
obmiero oOpa3oBanusi B Poccuiickoit depepariy, a TakkKe IIOJIOKEHHUSI O
cnieliuuke OMOJIOTHY, €€ 3HaUeHWH B MO3HAHUM YKUBOW TIPUPO/IbI U 0OecrieueHuH
CYILIIeCTBOBaHUsI uesioBeueckoro obiectBa. CoryiacHO Ha3BaHHBIM TIOJIOXKEHUSIM,
oripe/ie/ieHbl OCHOBHbIE (PYHKLIMU MPOrPaMMbI TI0 OMOIOTHUY U €€ CTPYKTYPa.

[Iporpamma 10 OWONOrMM [JAeT TIpe[CTaB/eHHe O IiesaX, 00 oOIei
cTpaTerud oOyueHMs, BOCIUTAHHS U Ppa3BUTUS OOYyUarol[UXCs CpeACTBaMU
yuebHOTO TIpeaMeTa «buosiorusi», orpefesisieT 00si3aTeslbHOE —TPeAMEeTHOe
coJilep)kaHue, ero CTPYKTypy, paclipefie/leHde T10 pasfejaM W TeMaw,
PEeKOMeH/IyeMyt0 TI0C/Ie/IoBaTe/IbHOCTh M3ydeHHs yueOHOTO Marepuasa C y4eTOM
MeXMpeAMEeTHbIX YW BHYTPHUIIPEIMETHBIX CBs3el, JIOTUKM 00pa30oBaTe/bHOTO
TripoLjecca, BO3pacTHbIX 0cobeHHOCTel 00yUaroLuXxCsl.

B mnporpamme 10 OuosiorMM TakKKe YUUTHIBAIOTCSI TpeboOBaHUS K
MJIaHWPYEeMbIM JIMYHOCTHBIM, MeTarpeJMeTHbIM U TpeJMeTHbIM pe3y/bTaTaM
oOyueHuss B (OPMHUPOBAHHWK OCHOBHBIX BH/IOB y4eOHO-TIO3HaBaTeIbHON
JesiTe/IbHOCTH/yueOHbIX [leHCcTBUIM  00ydaroluxcsi 10 OCBOEHWIO COjlepyKaHus
buosiornueckoro obpa3oBaHusl.

B nporpamme 1o 6uonorum (10—11 kmaccel, 6a30BbIii YPOBEHb) peann30BaH
TIDUHLIAIT TIPeeMCTBEHHOCTH B UW3ydeHuu Ouonoruu, Onaromapsi uemy B Hel
TIpOCMaTpUBaeTCsl HAalpaB/eHHOCTh Ha Ppa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopMrpoBaHHEM  eCTeCTBEHHO-HAayYyHOrO0  MHPOBO33DeHHs],  L[eHHOCTHBIX
OpHeHTALUi JTMYHOCTH, SKOJIOTMUECKOTr0 MBILUIeHHS, pe/iCTaB/leHui O 310POBOM
obpa3ze >Ku3HU U Oepe)KHbIM OTHOILIEHHEM K OKpY’Karollled MpUPOAHON cpefe.
[ToaToMy Hapsiiy C usyueHreM 0011[eOMOIOrHUecKUX TeOpuid, a TakKe 3HaAHUH O
CTPOEHUU >KUBBIX CUCTEM pa3HOT0 paHTa M CYIIHOCTH OCHOBHBIX MPOTEKaIoIUX B
HUX TPOLIECCOB B TporpamMme Mo OHOJIOTHM y/ie/ieHO BHUMaHWe HCI0/b30BaHUIO
TI0/TyUYeHHBIX 3HAHWM B TIOBCEJHEBHOW >KU3HU [Jisl PellieHus TIPUK/IaJHbIX 3a/iay, B
TOM uucse: NPOGUIaKTUKN Hac/le/[CTBeHHBIX 3a0o/ieBaHU uesioBeKa, MeJUKO-
TeHeTHUUeCKOro KOHCY/IbTUPOBaHUs, 000CHOBaHUS 9K0JIOTUUECKU
1jesieco0Opa3HOr0 TIOBeZleHHsI B OKDYXKAlOLl[el TpPUPOJHON cpefle, aHa/M3a
BJUSTHUSL XO35MCTBEHHOU JesTe/IbHOCTA Ye/IOBeKa Ha COCTOsSIHWE TPUPOAHBIX U
WCKYCCTBEHHBIX SKOCUCTeM. Y CHjleHre BHUMaHUS K TIPUKJ/IaJHOW HaTlpaB/IeHHOCTH



yueOHOTO mpeaMeTa «buosorys» NMpoAMKTOBAaHO HEOOXOAMMOCTBIO OOecrieueHust
YCJIOBUM /ISl PellieHUsI OHOW M3 aKTyaJ/IbHBIX 3a/jau IIKOJBHOTO OMOIOrMUecKoro
oOpa3oBaHus, KOTOpas TpeArnosiaraeT (QopMUpoBaHHe y  OOydarolmMXxcs
CTIOCOOHOCTH  a/IalTUPOBAThCSI K HW3MEHEeHWsIM [JUHAMHYHO pa3BUBAIOIIErOCs
COBpeMeHHOI'0 MHUpa.

buonorusi Ha ypoBHe cpefgHero o0ilero o0Opa3oBaHUs 3aHWMaeT Ba)KHOE
Mecto. OHa obecrieunBaeT (HhOpMHpOBaHHE Y 0OYYarOIIUXCs TIPe/CTaB/IeHUM O
HayyHOW KapTWHe MUpA, paciiupsieT ¥ 00001jaeT 3HaHUS O YKUBOW TIPUpOJie, ee
OT/IMUUTE/TbHBIX TIpU3HAKaX — YPOBHEBOW OpraHW3al[did W SBOIIOLMM, CO37[aéT
yC/IOBUSL  [JIsi:  TIO3HAHWSI  3aKOHOB  JKMBOW  TPUPOABI, (OPMHUPOBaHUS
(bYHKLIMOHABHOM TPAaMOTHOCTH, HAaBBLIKOB 3/I0pOBOrO M 0Oe3oracHoro obpasa
YKU3HU, SKOJIOTMUECKOT0 MBIILIEHNs], LIeHHOCTHOT'O OTHOIIeHUsI K KUBOW MPUpO/ie
Y UeJIOBEKY.

Bosibliioe 3HaueHre OUOIOTHS UMeeT TakKe [l pellieHrsl BOCITUTaTe/TbHbIX U
pa3BUBaIOLMX  3ajauy  cpeAaHero  obOmjero  obpa3oBaHusi,  COLMAIU3aLUU
oOyuaromuxcst. V3yueHve 6uonoruu obecrieurBaeT ycaoBUs [jisi (POPMUPOBAHUS
VHTE/I/IEKTya/IbHbIX, KOMMYHUKAIIMOHHBIX ¥  WH(GOPMAI[MOHHBIX  HABBIKOB,
3CTeTUUYECKOU KYJbTYpPbl, CIIOCOOCTBYeT WHTerpali OHOJIOTHYeCKUX 3HaHUU C
TIpe/ICTaB/IeHUsIMU U3 APYTUX y4eOHBIX MpeJMeTOB, B UaCTHOCTH, (PU3MKH, XUMUHU
u reorpadun. Ha3BaHHbIe TIO/IOXKeHUs O TpeJHa3HaUeHUM yueOHOTo TpeamMeTa
«buosorusi» cocTtaBwIM OCHOBY [ijisi OTpefie/ieHHsl TOAXO0J0B K OTOOpy
CTPYKTYDUPOBAaHUIO €ro Co/lep)KaHusi, TIpe[CTaB/eHHOTO B IIporpamme II0
610/IOTHH.

Otb6op copmepkaHusi yueOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHe
OCYIL[eCTBJIEH C TO3WI[UN KYJbTYPOCOOOpA3HOrO TOAX0Zd, B COOTBETCTBUU C
KOTOPbIM 0Oyuaroriuecss [JO/DKHbI OCBOWThH 3HAHUSI U yYMeHUs, 3HAuuMble [Jist
dbopMrpoBaHus 00IIell Ky/abTyphl, OMpeAessolle aJeKBaTHOe TIOBeJ[eHHe
ye/loBeKa B OKpYJKarolljell TIpUpOAHON cpefie, BOcTpebOBaHHbIE B TIOBCEIHEBHOM
JKU3HM M TIPAKTHUeCcKou zAesitenbHOCTA. Ocoboe MecTo B 3TOM CHUCTeMe 3HaHHUM
3aHUMAIOT 3/IeMeHThI COZIepP>KaHusi, KOTOpbIe C/Ty>KaT OCHOBOM [ijisi POPMUPOBaHUS
Mpe/ICTaB/IeHU O COBPEMEHHOW eCTeCTBEeHHO-HAayyHOM KapTuHe Mupa U
L[EHHOCTHBIX  OpHEeHTAlUsIX  JIMYHOCTH,  CIIOCOOCTBYHOIIMX  T'yMaHHU3alL[Uu
buosiornueckoro obpa3oBaHusl.

CTpyKTypUpOBaHUe COjiep)KaHusi yueOHOro MaTepuajia B TIpOrpaMme TI0
OUoIOTUM  OCYII[eCTB/IEHO C YU€TOM TIPHOPUTETHOrO 3HAueHWs 3HaHud 00
OT/IMUUTETbHBIX 0COOEHHOCTSIX YKUBOW TIPUPO/IbI, O €€ YPOBHEBOM OpraHu3alid U
9BOJTIOLMH. B COOTBETCTBUM C 3THUM B CTPYKType yueOHOro npeameTa «bronorusi»
BbIZIe/IeHbI CJIeAYIOIIMe CoJepsKaTe/lbHble TUHUM: «BbHoIorys Kak Hayka. MeTo/ibl
HayyHOTO TIO3HaHUsI», «KjeTka Kak Ouosiornueckasi cucremMa», «OpraHusM Kak



buonornueckass cucrema», «CucreMa ¥ MHOroo0Opasve OpraHH4YecKOro MHpa»,
«3OBOJTIOLIVS )KUBOM MPUPO/IBI», « IKOCUCTEMBI U TIPUCYIIFE UM 3aKOHOMEDPHOCTH».

Ilenb m3yueHuss yuebHoro mpegmerta «buosnorusi» Ha 6a30BOM ypOBHe —
OBNa/ileHre  OOy4YarolIMMHKCS  3HAHUSIMM O  CTPYKTYPHO-(YHKLIMOHATbHOU
OpraHM3allii JKUBBIX CHUCTEM pasHOTO paHra U MpuobpeTeHHe yMeHUit
WCII0/Ib30BaTh 3TU 3HaHHWsS [Jid TPaMOTHBLIX ZeMCTBUM B OTHOIIEHWH OOBEKTOB
YKUBOU MPUPO/ABI U pellieHUsl pa3/TMUHbIX KU3HEeHHbBIX MPOOIeM.

HocTtwkeHue 1ieyid M3ydeHusi yueOHoro ripegmeta «buosorusi» Ha 6a30BoM
ypOBHe obecrieurBaeTCs pellieHreM CJIeIyIOIIX 3a/jau:

OCBOeHUEe OO0YyYaroIIMMHUCS CUCTeMbl 3HAHMM O OHOJOTMUECKUX TeopUsX,
yUeHHsIX, 3aKOHaxX, 3aKOHOMEPHOCTSIX, TUIOoTe3ax, MpaBu/iax, CIy>Kall[iX OCHOBOMN
a7st (OpMUpOBaHUS TIpe/ICTAB/IeHUM O eCTeCTBeHHO-HAayuHOW KapTHHe Mupa, O
METOZ,aX Hay4YHOTO TMO3HaHUsI, CTPOEHHUH, MHOT000pa3uu U 0COOEHHOCTSIX >KUBBIX
CHCTeM pa3HOr0 YPOBHsI OPTraHW3al[iH, BBIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
WCCIeJOBAaHUSIX B OMOOTHM;

dbopmrpoBaHre y 00ydYarOIMXCsl TO3HAaBAaTeIbHBIX, WHTE//IeKTyaJbHbIX U
TBOPYECKUX CIIOCOOHOCTeW B TIpollecce aHaiM3a JAaHHBIX O TMYTAX pa3BUTHS B
OMOJIOTUM HAyUHBIX B3T/ISIIOB, Wed U TOAXOJO0B K W3yUEHWIO JKUBBIX CHCTEM
Pa3HOTr0 YPOBHS OpraHU3aIy;

CTaHOBJeHWe y oOyuvaromumxcsi o6iield KyabTypbl, (YHKLHMOHA/IBEHOM
I'PaMOTHOCTH, Pa3BUTHE YMeHUU OOBSCHSATh U OL|€HUBATh SIBJIEHUSI OKPY KAOIL[ETO
MHUpa >XMBOW TIPUPOJbLI HAa OCHOBAaHWM 3HAHWW U OIbITA, TMOJYYEHHBIX IIPH
M3yueHHUH OMOJIOTHY;

dopmupoBaHre y 0OydarolUXCS YMeHWW W/UTIOCTPUPOBATh 3HaueHue
OMO/IOTUUeCKUX 3HAaHWM B TIPAaKTUUECKOM JesTe/TlbHOCTU YesloBeKa, pa3BUTHU
COBpPEMEeHHBIX MeJULIMHCKUX TeXHOJIOTUM U arpobroTexXHOIOTU;

BOCTIMTaHUEe YOEXIEHHOCTH B BO3MOKHOCTU TIO3HAHUS UEIOBEKOM >KHUBOM
TIPUPO/bI, HEOOXOAMMOCTU OepeXXKHOT0 OTHOIIEHHS K Hel, COO/II0IeHUsT STUUeCKUX
HOPM TIpY TIPOBeleHUH OH0/I0THYeCKUX UCCe/l0BaHu;

OCO3HaHWEe IIeHHOCTU OWOJIOTUYeCKUX 3HAHWUW [IJIsi TIOBBILIEHUs YPOBHS
9K0JIOTHUYECKOU KY/IbTYPBI, /i (hOPMHUPOBAHUS HAyUHOTO MUPOBO33DEeHMS;

rpUMeHeHHe TTPUoOPeTeHHBIX 3HAHUM ¥ YMEHHU B TTOBCEJHEBHOM JKU3HM IS
OLIEHKH TIOC/Ie/ICTBUM CBOEU /1esiTe/IbHOCTH TI0 OTHOILIEHUIO K OKPY>Karolliel cpefe,
CcoOCTBEHHOMY 37I0pPOBbIO, 00OCHOBaHHMe W cob/rofieHHe Mep MPO(UIAKTUKU
3a00/1eBaHMUM.

B cucreme cpegHero obiero obpa3oBaHus yueOHbBIN rpeaMeT «BHomIorusi»,
M3yJaeMblii Ha 6a30BOM ypOBHe, sIB/IsieTCsl 00si3aTe/IbHbIM y4eOHbIM MpeIMeTOM.



st u3ydyeHuns: 6uosioruy Ha 6a30BOM ypOBHe cpeJHero o01ero oopa3oBaHus
otBoAuTCs 68 uacoB: B 10 knacce — 34 yvaca (1 uac B Hefento), B 11 Kimacce — 34
yaca (1 yac B Heziest0).



COJEPKAHUE ObYUEHUSA
10 KJIACC

Tema 1. buosiorusa Kak Hayka.

Buosiorus kak Hayka. CBsi3b 61osiorur ¢ 001jeCTBeHHbIMHU, TeXHUUECKUMHU U
JPYTMMU eCTeCTBEeHHbIMU HayKamu, (pusocoduenr, STUKOW, SCTETUKOU U TMPaBOM.
Poms Ouwonorm B (OPMUPOBAHMM COBPEMEHHOM HAy4HOW KapTHHBI MHpa.
Cucrema 6MO/IOTHYECKUX HAYK.

MeTo/pI TT03HaHUST JKUBOW NPHUPO/IbI (Hab/MofeHre, SKCTIepUMEeHT, OIiCaHue,
u3MepeHue, Kiaccuukalys, MOJe/NMpoOBaHUe, CTaTUCTUUecKass o00OpaboTka
JlaHHBIX).

JeMoHCTpanyu:

IToprpertsl: Y. [lapsuH, I'. Menzens, H. K. Kosbros, [Ix. YorcoH u ®@. Kpuk.

Tab/mu1Ibl M cXeMbl: «MeTo/bI T03HAHUS YKUBOU TTPHUPO/IBI».

JIabopaTopHbIe U MpaKTHYeCKHe PaboThI:

[Tpaktrueckass pabora Ne 1. «Vcrosb30BaHWe pa3/MUHBIX METOJOB TIPU
W3y4eHUH OMOIOTUUeCKUX 00BEKTOBY.

TeMma 2. JKuBble cCTeMbI U UX OpraHu3aLius.

JKuBble cucteMbl (6UOCKCTeMBI) KakK MpeaMeT u3yueHus: Ouosoruu. OTinuue
JKUBBIX CUCTEM OT HEOPraHWYeCKOW MPUPO/IbI.

CaoiicTBa buocrcTeM U X pa3Hoobpasue. YpOBHU OpraHH3aIiui OMOCHCTeM:
MOJIEKY/ISIDHBIM, KJIETOUHbIM, TKaHeBbIM, OpraHU3MeHHbIU, TOMYJISLMOHHO-
BU/IOBOM, 3KOCHCTEeMHBIN (OMOreoieHOTUUeCKU ), OMoc(epHbIi.

JleMoHCTpanyu:

Tabuibl U cxeMbl: «OCHOBHbIE TIPU3HAKK YKU3HU», « Y DOBHU OpraHU3aluu
JKUBOU TIPUPOABD».

Ob6opyzaoBanue: Moiesb Mojiekysibl JJHK.

Tema 3. XumMnueCcKui COCTaB U CTPOE€HHUE K/IeTKH.

XVWMHUYEeCKUW COCTaB KJIETKU. XHWMHUYeCKHe 3JIeMEeHThbI: MaKpO3JIeMeHThI,
MHUKpPO3JieMeHTbl. Bozia 1 MUHepasibHbIe BelljecTBa.

@yHKIMA BOAbI W MHUHEpaJbHbIX BellecTB B KieTke. IlogaepykaHue
OCMOTHUeCKOTo basaHca.

benkn. CoctaB u cTpoeHre 6enKOB. AMHUHOKUC/IOTBI — MOHOMEpPBI Oe/KOB.
He3ameHrMbIe ¥ 3aMeHHMble aMUHOKHUC/IOTbI. AMUHOKHC/IOTHBIM COCTaB. Y POBHU
CTPYKTyphl 0e/lIKOBOW MO/eKy/bl (TiepBUYHAsi, BTOPDUYHAsi, TPeTUUHasi W
yeTBepTHYHAsE CTPYKTypa). XuMUUeckue CBOMCTBa OenkoB. buonornueckue
byHKIMY 6eKOB.



®epmeHThl — Ouonoruyeckre KaTanusaTopbl. CTpoeHue (epMeHTa:
aKTUBHBIM 1eHTp, cybcrpatHas croenuduuHoctb. KodepmeHThl. BuTamMHHBL
OTtmuus (pepMeHTOB OT HeOPraHUUeCKUX KaTaln3aTOpOB.

YrneBoapl: MoHOcaxapuzbl  (T/itOKO3a, pubo3a U [e30Kcuprb03a),
Jyucaxapuzibl  (caxapo3a, JliakTo3a) M Tonucaxapuibl (Kpaxmas, TIJIMKOTeH,
11e/171F0/103a). brosiornyeckre GyHKIUU YTeBOOB.

Jluriael:  Tpuravlepuabl, docdoaunuabl, crepouabl. ['napoduIbHO-
rugpodoOHble  CBoiicTBa. buosoruueckve GyHkmu unugoB. CpaBHeHHe
yT71eBOZIOB, O€/KOB U JIUTI/IOB KaK UCTOUHHUKOB SHEPTHUH.

Hykneunnoseie xwucnorel: JHK wu PHK. Hykneoruael — MOHOMepEI
HYK/IeMHOBBIX KUCIOT. Ctpoenue u pyHkuuu JHK. Ctpoenuve u ¢pynkiuu PHK.
Bugel PHK. AT®: cTpoeHue U QyHKLUH.

LIuTonorus — Hayka o KjieTke. KnetouHasi Teopusi — mp¥Mep B3aUMO/IelCTBUS
ujieil U (akToB B HAYYHOM TMO3HAHUU. MeTo/ibl 3yUueHUs KJIeTKU.

KreTka Kak 1ie/iocTHass »kuBasi cucTema. OOIuMe TpU3HAaKA KJIETOK:
3aMKHYyTasi Hapy>kHas MemOpaHa, MoseKynbl JIHK Kak reHeTWuecKuil armapar,
cucTeMa cuHTe3a berka.

Tunbl K/IeTOK: SyKapuoThyeckKas Y TIpoKapuoTuueckas. OcobeHHOCTH
CTpOeHMs TIPOKapHOTUUeCKOW KieTKU. KieTouHas creHka OakTtepuii. CTpoeHHe
3YKapuOTHUeCcKOW K/eTKUM. (OCHOBHblEe OT/MYMUSI PACTUTE/IbHOW, >XUBOTHOW W
TpUOHOM KJ/IeTKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJI€TOK — K/IeTOUHAsl CTeHKa, TVIMKOKAaIUKC, UX
dynkiuu. [1na3marryeckast MembpaHa, ee cBoricTBa U ¢yHKIuM. LluTomsia3ma u ee
opraHouibl. OgHOMeMOpaHHble opraHou bl kneTku: IIIC, armapaTt [Mosbmxw,
MM30CoMBI. [lo/yaBTOHOMHBIE OpraHOM/bl K/IETKU: MUTOXOHJPWUH, IUIaCTU/BL.
[TpoucxoxkaeHre MUTOXOHAPUM U TiacTvi. Bugel riactuz. HememOpaHHBIe
OpPTraHOWZbl KAeTKH: PUOOCOMBI, K/IETOUHBIA L[€HTp, L[eHTPHUOJIM, DPeCHHYKH,
JKTYTUKU. QYHKLMU OPraHOWU/IOB KJ/IeTKW. BKItoueHus!.

Slmpo — perynsiTOpHbIN 1jeHTp KiaeTKu. CTpoeHUe siipa: siiepHasi 000J10UKa,
KapuoIuiasMa, XpOMaTuH, S/IpbIIIKO. XpOMOCOMBI.

TpaHCIIoOpT BelLeCTB B K/eTKe.

JeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiigen, P. Bupxos, k.
YorcoH, @. Kpuk, M. Yunkuuc, P. ®panknuy, K. M. bap.

Huarpammel:  «Pacripefie/ieHie  XUMWYECKHUX  3/IEMEHTOB B  HEKHBOU
npupofe», «PacrpejeneHve XUMAUECKUX 3JIEMEHTOB B JKUBOU MPUPOZE».

Tabnuipl U cxembl: «[leproguueckass Tabivila XUMUUECKHUX 3/IEMEHTOBY,
«CTpoeHue MOJIeKY/Ibl BOAbI», «buocuHTe3 6esika», «CTpoeHUe MOJIEKY/Ibl Oeika»,
«Ctpoenue (epmeHTa», «HyknenHoBble kucaotel. [JTHK», «CTpoeHre MoeKy/bl



AT®», «CTpoeHre 3yKapuOTHUeCKOW KIeTKW», « CTpOeHHe >KUBOTHOW KIIETKW»,
«CTpoeHWe pacTUTeTbHOU KIeTKW», «CTpoeHWe MNPOKapUOTUUEeCKOW KIIeTKW»,
«CTpoeHue sifipa KJIeTKU», «YTIeBOAbD», «JIUIrb».

OOGopy/noBaHMe: CBETOBOM MMKPOCKOM, 0oOOpyAoBaHWe [iIsi ITPOBEJeHUS
HaO/TIO/IeHuM, W3MepeHHWM, JKCIIePUMEHTOB, MHUKPOTIperapaThbl pacTUTE/bHBIX,
JKUBOTHBIX U OaKTepHaTbHBIX KIeTOK.

JIabopaTopHbIe U MPpaKTUYeCcKHe PaboThI:

JlabopaTtopHass pabora Ne 1. «lV3yueHWe KaTaJIUTUUECKOM aKTUBHOCTH
(hepMeHTOB (Ha MprUMepe amuiasbl UK KaTasaasbl)».

JlabopaTtopHass pabota Ne 2. «VI3yueHWe CTPOEHHUS KJIETOK pacTeHHH,
JKUBOTHBIX M OakTepuii 1oj, MHUKPOCKOIIOM Ha TOTOBBIX MUKpOTIperapatax M Ux
OTHCAHUE».

Tema 4. ) KuzHejesATe/;IbHOCTh K/I€TKH.

OOMeH Bel1eCTB, WM MeTabOMM3M. ACCUMWISLMS (T/IaCTUUeCKUi 00MeH) U
JUCCUMUISIMSA (SHEepreTMuecKuii 0OMeH) — JBe CTOPOHBI €AWHOr0 TIpoljecca
MeTabosi3ma. Posb 3aKOHOB COXpaHeHHUsI BeI[eCTB W SHEPruu B TOHWMAaHUU
MeTabo/3Ma.

Tunbl oOMeHa BellecTB: aBTOTPOGHBINA U TeTepoTpodHbIii. Ponbk ¢epMeHTOB
B 0OMeHe BelllecTB 1 TIpeBpalljeHUH SHePryH B KJIeTKe.

d®otocuHTe3. CBetoBasi U TemHOBasg ¢a3bl (GoTOoCMHTe3a. Peakijuu
doTocuHTe3a. IPheKTUBHOCTL (OTOCUHTe3a. 3HaueHWe (POTOCUMHTe3a AJIs XKU3HU
Ha 3emsie. BiusiHMe ycioBuid cpefibl Ha (POTOCHHTE3 W CTIOCOOBI TIOBBIIIIEHUST €ro
MPOAYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUN.

XemocuHTe3. XeMOCHHTe3upytolie OakTepun. 3HauUeHHe XeMOCHHTe3a [I/is
JKU3HU Ha 3emiie.

OHepreTuuecKuii oOMeH B KieTKe. PaciieriyieHue BeIleCTB, Bblje/ieHHe U
aKKyMyJ/IMDOBaHWe »JHEPrud B KAeTKe. OTamnbl >SHEpreTMueckoro obMeHa.
['mukonmu3. bpoxkenue u ero Buzpl. KuciopogHoe OKWC/IeHWe, WIU KJIeTOUYHOe
JIbIXaHUe. OxkuciuTenbHOe dhochopunpoBanue. O} beKTUBHOCTD
JHepreTUYecKoro ooMeHa.

Peakuyn wmaTpuuHoro cuHte3a. [‘eHetnueckas wuHpopmauus u [JHK.
Peanu3zanys reHeTMueckol WHGOpMalMM B KieTkKe. ['eHeTUUeCKuil KOJ W €ro
cBoiicTBa. TpaHcKpuriius — MaTpuuHbiii cuHTe3 PHK. TpaHcasiusa — 6uocuHTe3
Oesmka. Orarbl TpaHCHAIMU. KoaupoBaHue amMuHOKHCIOT. Posib pubocom B
brocuHTe3e Genka.

HekieTouHbie (hopMbl KHU3HU — BUPYCHI. VicTopust oTKpbITUs BUpycos (/. U.
MBaHoBcKuit). OCOOEHHOCTM CTPOeHHsST W JKM3HEHHOr0 LMKJa BHPYCOB.
baktepuodaru. bosie3Hn pacTeHuWM, >XUBOTHBIX W Ue/IOBeKa, BbI3bIBaeMble
BUpycamu. Bupyc ummyHogeduiiura uenoBeka (BUY) — Bo3byaurens CITU/a.



OOpaTHasi ~ TpaHCKpWIIWS,  peBepra3a W  HWHTerpasa. [IpodwuiakTrka
pacrpocTpaHeHust BUPYCHBIX 3a00/1eBaHUA.

JemMoHcTpanuu:

[Toptpetsr: H. K. Konbuog, [. Y. ianoBckui, K. A. Tumupsizes.

Tabsuipl U cxembl: «Turbl MUTaHUsT», «MeTabomu3m», «MUTOXOHAPHS»,
«DHepreTuueckuii obMeH», «Xsoporuact», «®PotocuHres», «Ctpoenne [THK»,
«CTpoenue 1 GyHKI[MOHUPOBaHUe TeHa», «CruHTe3 Oeska», «['eHeTHUeCKuit Kofy,
«Bupychoi», «bakrepuodaru», «CTpoeHue U Ku3HeHHbIN MK Bupyca CITU/a,
bakTeprodara», «Perumukamms JTHK».

O6opynoBaHue: Mojeny-amMKaiu «Ygsoenve [JHK u Tpanckpumniiys»,
«buocunTes 6enka», «CTpoeHre KaeTKnu», Mofienb CTpyKTypbl JHK.

Tema 5. Pa3MHoOXeHHe ¥ MHAUBH/lya/IbHOE pa3BUTHEe OPraHU3MOB.

KneTouHbIM LUK/, WM >KU3HEHHbIM LUK KineTku. VHTepdasza v MUTO3.
ITpoueccel, nporekawye B MHTepdasze. PerMkanuss — peakiusi MaTPUUHOTO
cunte3a [IHK. CtpoeHne XpomMocOM. XPOMOCOMHBIM Habop — KapHOTHIL
[unnougHeli W rarylIouIHbIE ~ XPOMOCOMHBIe ~ HaOopbl.  XpOMaTH/bI.
LuTosioruueckie  OCHOBbI ~ pa3sMHOXXEHUSI UM WHJWBU/Ya/lbHOIO  pPa3BUTHSA
OpraHu3MOB.

Henenvie knetku — mMuto3. Craguu mutosa. [Iporjeccel, poucxojsiye Ha
PasHbIX CTaJUsAX MUTO3a. bruosornueckuii CMbIC/ MUTO3a.

[TporpammupyeMasi rubesnb KIeTKU — arlomnTo3.

dopMbI pa3MHOKEHUsI OpraHU3MOB: Oecriosioe U To/0Boe. Busl 6ecriosnoro
pa3sMHOKEeHUS: [leJileHMe HaJBoe, TII0YKOBaHWe OJHO- W MHOTOK/IeTOYHBIX,
criopoobpa3oBaHue, BereTaTiBHOe pa3MHOKeHHe. VICKycCTBeHHOe K/IOHMpOBaHUe
OpraHM3MOB, ero 3HaueHue /151 CeleKLUU.

[To/ioBOe pa3MHO’KeHHe, ero OT/IUYMs OT Oecriosoro.

Metio3. Craguu Mmeriosa. [lporeccel, mpoucxofdinyde Ha CTafusiX Meuo3a.
[ToBemeHne xpomMocoM B Menho3e. KpoccuHroep. buosiormyeckrii CMbICT U
3HaueHue mMero3a.

'ameTroreHe3 — rpoliecC 00pa30BaHUsl TIO/MIOBbIX K/I€TOK Y >KUBOTHBIX.
[TosioBBIE >Keme3bl: CeMEHHHUKU M SMUYHUKA. OOpa3oBaHWe W Pa3BUTHE TI0JIOBBIX
KJIETOK — rameT (CrepMaro30u/[l, SULeK/eTKa) — CrepMaToreHe3 W OBOTreHe3.
Oco0eHHOCTH CTpOeHusi SWIeKIeTOK U crepMaro3ouioB. OruiofoTBOpeHue.
[TapTeHoreHes.

WupvBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpUOHA/TBHOE — pa3BUTHE
(3MbOpuoreHe3). DTarbl SMOPHOHA/ILHOTO PAa3BUTHSL Y TMO3BOHOUHBIX JKUBOTHBIX:
npobsieHre, TacTpy/siiusi, opraHoreHe3. ITocTaMOpuoHanbHOe pa3BuTHe. THIIBI
MOCTAMOPHUOHA/ILHOTO DPa3BUTHS: TIpSIMOe, HerpsiMoe (JIMUMHOYHOe). BrusHue



cpefbl Ha pa3BUTHE OPraHU3MOB, (DaKTODPbI, CIIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE
YPOJICTBa.

Poct u pa3Burne pacreHuii. OHTOreHe3 LIBETKOBOI'O PaCTEeHUs: CTPOEHUe
CeMeHHU, CTa/IuM Pa3BUTHS.

JemMoHcTpanuu:

Tabmuipl ¥ cxembl: «®DoOpMbl pa3MHOXKEHUsS OpPraHU3MOB», «[IBoitHOe
OIUIOJOTBOPEHHE Y LIBETKOBBIX pacTeHWM», «BeretaTMBHOe pa3MHOKEHUE
pacteHuii», «[leneHue KneTkKu Oakrepuit», «CTpoeHHe TIOJOBBIX KJIETOK»,
«CTpoeHne XpoMocombl», «KneTouHbii 1MKI», «Permukaiusa JTHK», «Mwuto3»,
«Meii03», «[Ipssmoe u Henpsimoe pa3BUTUE», «['ameTOoreHe3 y M/IEKOMUTAIOIIUX U
yeji0BeKa», « OCHOBHbIE CTaIMM OHTOTeHe3a».

OO6opymoBaHue: MUKPOCKOTI, MUKpOIIperiapaTsl «CnepMaTo30u/bl
MJIEKOMUTAIOLLero», «fileKneTka MJeKonurarlilero», «KaproknHes B KieTkax
KOpelllKa JiyKa», MarHuTHas MoOJe/b-alruiMKalusa «/lejieHue KIeTKu», MOJe/lb
OHK, Mmogenb MeTadazHoii XpOMOCOMBI.

JIaGopaTopHbIe U MPAKTHYECKHE PadOThI:

JlabopaTtopHass pabora Ne 3. «HabsomeHre MHTO3a B K/IeTKax KOHUMKA
KOpelLIKa JiyKa Ha TOTOBbIX MUKpOIperaparax».

JlaboparopHasi pabora Ne 4. «M3yueHune CTpOeHHSI TIOJIOBBIX KJ/IETOK Ha
rOTOBBIX MUKpOIIpernaparax».

Tema 6. HacsiecTBeHHOCTh U U3MEHUMBOCTH OPraHM3MOB.

[Ipeamet u 3ajauu reHeTUKHU. VIcTOpusl pa3BUTHS TeHeTUKU. PO/b LIUTO/I0TMA
¥ 5MOpHUOJIOTUM B CTAaHOB/IEHWH TeHeTHMKW. BK/aji poCCUHCKUX U 3apyOeKHBIX
VUEHBIX B pa3BUTHe TeHETHKHA. MeToAbl TeHeTHKH (TMOpumoIornuecKu,
LIUTOT€HEeTUYECKUM, MOJIEKY/IAPHO-TeHeTuYeCcKnui). (OCHOBHbIe TeHeTUYeCcKHe
MOHATHS. ['eHeTUUeCKass CUMBOJIMKA, UCIIO/Ib3yeMasi B CXeMaX CKpPellMBaHUM.

3aKOHOMEpHOCTH Hac/e0BaHUs MPU3HAKOB, yCTaHOB/IeHHbIe I'. MeHzeneMm.
MoHorubpujHoe CKpeluBaHde. 3aKOH equHooOpasus TUOPHAOB TIEPBOTO
rnokosieHust. IlpaBuio JOMUHMpOBaHUS. 3aKOH pacCIleryieHWs TPU3HAKOB.
['unioresa yuctotel ramet. [TosHOe U Hero/IHOe JOMUHHUPOBaHUe.

OurubpugHoe  cKpelmyuBaHWe. 3aKOH  HE3aBHCUMOIO  Hac/ie[JOBaHUS
NpU3HAKOB.  L[dTOoreHeTHMUeCKWe  OCHOBHI  AWTMOPHUAHOTO  CKpeIBaHUSI.
AHanusupymolee cKpemuBanue. Vcronb30BaHre aHaIM3HUPYIOLLero CKpelLlrBaHus
JI7Is1 oTIpeiesieHUs FTeHOTUIa 0COOM.

CuersieHHOe Hac/le/joBaHWe TIpyM3HakoB. Pabora T. Moprada 110
CLIeTJIPHHOMY Hac/ie[JOBaHWI0 TeHOB. HapyllleHune cliernieHusi FeHOB B pe3yJibTaTe
KPOCCHHIOBepa.

XpOMOCOMHasi TEOpUSI HaC/IeICTBEHHOCTH. ['eHeTUUYeCKue KapThl.



['eHeTrka mosia. XpoMOCOMHOe OripefiesieHde T110Jjia. AyTOCOMBI Y T10JIOBbIE
XpoMocOMbl. ['oMoraMeTHble U TreTeporaMeTHble opraHu3mbl. HacnemoBaHue
TIPU3HAKOB, CLIETVIEHHBIX C TIOJIOM.

N3meHurBOCTh. BH/Ibl 13MEHUMBOCTHU: HEeHAC/IeICTBEHHAs U HaceCTBeHHasl.
Ponb  cpegpl B HeHac/leCTBEHHOW  W3MEHUMBOCTH.  XapaKTepUCTHKa
MOAU(PUKALIMOHHOM M3MEeHUUBOCTU. BapuallMoOHHbIN psii M BapyualMOHHAasi KpUBasl.
Hopma peakiuu mipu3Haka. KosiiuecTBeHHble U KadyeCTBEeHHbIe TIPU3HAKU U UX
HOpMa peakiiuu. CBOMCTBAa MOAUPUKALIMOHHON U3MEHUNBOCTH.

HacnencTBeHHasi, WM TeHOTUITAYECKas, W3MEHUMBOCTb. KomOuWHaTHBHas
W3MEeHUYMBOCTb. Melio3 ¥ TI0JIOBOM TIpollecC — OCHOBa KOMOWHATHBHOMN
V3MeHUMBOCTU. MyTaljMoHHasi U3MeHUMBOCTb. Knaccudukanys MyTalyii: TeHHbIe,
XPOMOCOMHBIe, TeHOMHbIe. HacToTa ¥ IpUUYMHbBI MyTalyi. MyTareHHble (DaKTOPBI.
3aKOH TOMOJIOTUUECKUX PSIZIOB B Hac/eCcTBeHHOU u3aMeHunBocty H. V. BaBusioga.

BHesinepHasi Hac/ieICTBEHHOCTh U U3MEHUHUBOCT.

lenetuka uyenoBeka. Kapuotumn uesoBeka. OCHOBHbIE MeTOZbl T€HETUKU
ye/I0BeKa: TeHeajlornueCKui, O/IM3HeI0BbIM, [UTOreHeTHUeCKUH, OMOXUMUYECKUH,
MOJIeKY/IIPHO-TeHeTUUYEeCKHUM. CoBpeMeHHOe onpejeneHue reHOTHIIa:
TOJIHOTEHOMHOEe CeKBEeHHWPOBAaHWe, TeHOTUITMPOBaHWe, B TOM UHKCJIe C TOMOLLBIO
[MlIP-ananmu3a. HacneznctBeHHble 3abosieBaHUs uesioBeKa: TreHHble 00/e3HH,
Oosie3HN C Hac/Ie[CTBEHHOW TMpepacIio/ioyKeHHOCTbI), XPOMOCOMHbIe 00Jie3HHu.
ComaTrnueckde W TeHepaTHBHble MyTaluu. CTBOJIOBble K/IETKUA. [IpUHIUIIBI
30pOBOr0 00pasa >KW3HU, JUaTHOCTUKH, TPOMUIAKTUKY U JleueHusl TeHeTUYeCKUX
bone3Heil. MeUKO-TeHETHUECKOe KOHCY/IbTHPOBaHUE. 3HaueHHe MeJUI[UHCKOU
TeHeTHKHU B TIPe/IOTBPAILleHHH U JIeUeHNH TeHeTHUeCcKrX 3a00/ieBaH1i ye/loBeKa.

JemMoHcTpanu:

[Toptpetsl: I'. Mengens, T. Mopran, I'. e ®pus, C. C. YUerBepukos, H. B.
Tumodees-Pecosckuii, H. V. BaBunos.

Tabmibl ¥ cxembl:  «MOHOrMOpHAHOE  CKpeIl[iBaHWe U  €ro
I[UTOTeHeTUUeCKasi OCHOBa», «3aKOH pacIieruieHUss U ero IUTOTreHeThuecKast
OCHOBa», «3aKOH  UHCTOThI  TrameT», «/urubpugHoe  CKpeluBaHUE»,
«[quTonoruueckue  OCHOBbI ~ JUTUOPDUAHOTO  CKpeluBaHUs»,  «Meiio3»,
«B3aumogeticTBe  aneNbHBIX TeHOB», «['eHeTWuecKWe KapThl pacTeHHH,
JKUBOTHBIX U uejioBeKa», «l'eHeTHMKa ToJia», «3aKOHOMEPHOCTH Hac/ie[0BaHUs,
CLIe[VIEHHOTO C TI07IoM», «KapuhOTWIlbl 4YeJOoBeKa W J>KMBOTHBIX», «Buabl
W3MEHUYMBOCTW», «Moau(uKkaliMmoHHass W3MEHUMBOCThb», «HacimenoBaHue pesyc-
dakTopa», «I'eHeTHKa rpynn KpoBu», «MyTallMOHHasi H3MeHUHUBOCTbY.

OOGopymoBaHre: MOJe/IU-aMIMKAM ~ « MOHOTHOPHIHOEe —CKpEIMBaHKUE»,
«HeronHoe gomuHMpoBaHHWe», «JIurnbpuaHoe cKpelBaHue», «llepekpecT



XpPOMOCOM», MHKDOCKOIT W MHMKporpenapaT «/lpo3oduna» (Hopma, MyTaluu
(hopMbI KPBITbEB U OKPaCcKH Tena), repbapuii «['opox 1moceBHOM».

JIabopaTopHbIe U MPpaKTUYeCcKHe PaboThI:

JlaboparopHasi pabora Ne 5. «/3yueHue pe3y/lbTaTOB MOHOTHOPHUAHOTO U
OUTUOPUTHOTO CKpeIMBaHus ¥ AP030(H/Ibl Ha TOTOBBIX MUKPOIIperiapaTax».

JlabopaTopHast paboTa Ne 6. «/3yueHre MoAubUKaAIIMOHHON N3MEeHUHNBOCTH,
MOCTPOEHVe BapUaLMOHHOIO psi/ila ¥ BapUALMOHHOW KPHUBOW».

JlaboparopHasi pabora Ne 7. «AHa/nu3 MyTalyil y Apo30(huabl Ha TOTOBBIX
MHKDOIIperapaTax».

[TpakTnueckass pabora Ne 2. «CocrTaB/eHHe U aHA/INA3 POOCTOBHBIX
yesioBeKa».

Tema 7. Ceneknjuisi opraHu3MoB. OCHOBBI OMOTEXHO/IOTHH.

Ceslek1jyisl KaK Hayka U IIpoLiecC. 3apoXzeHue cCejleK[UU U JOMeCTHUKaLUs.
Yuenve H. WM. BaBunoBa 0 1jeHTpax TPOUCXOXKIEHUS W MHOrooOpasus
KY/JIbTYPHBIX pacTeHUl. LIeHTpbl MPOUCXOXKAEHUsS AOMAIHUX >KUBOTHBIX. COpT,
1opoJa, LITaMM.

CoBpeMeHHbIe MeTO/Ibl CeneKi[uu. MaccoBbili U UHAUBUAYaIbHBINA OTOOPHI B
CelIeKL[MM pacTeHWHd U >KUBOTHBIX. OLleHKa 35KcTepbepa. bir3kopojcTBeHHOe
CKpellliBaHrWe — WHOpuAWHr. Yuctas sguHus. CKpellliBaHHEe YWCTBHIX JIMHUU.
[eTepo3uc, wid TubpugHasi cuwia. HepoacTBeHHOe CKpellMBaHWe — ayTOPUAMHT.
OtpanéHHas rubpuv3auys U ee ycrexu. VICKYCCTBeHHBIM MyTareHe3s U
TOJIyYeHue TIO/IMIVIONZ0B. [JOCTW)KeHUs] CeleKLUM pacTeHWM, >XUBOTHBIX U
MHKDPOOPTaHHU3MOB.

buorexHosorusi Kak 0Tpac/ib MPOM3BOACTBA. ['eHHass WH)XeHepusl. ITaribl
co3nanusi pekoMmbuHaHTHOM JIHK U TpaHcreHHbIX opraHusmoB. KieTouHas
vHkeHepus. KyetouHble Ky/bTypbl. MUKDPOK/IOHa/IbHOE pa3MHOKEHHE PaCTeHHUU.
KyioHrMpoBaHWe BBICOKOMPOAYKTUBHBIX  CEIbCKOXO3IUCTBEHHBIX OpPraHW3MOB.

OKojiornueckue W 3THUeckue  mpobsembl. I'MO  —  reHeTWuUeCKH
MO/M(MUITMPOBaHHbIE OPTraHU3MBI.
JeMoHcTpamu:

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

Tabmuibl ¥ cxembl: KapTa «LleHTpBI TIPOMCXOXKAEHUS W MHOrooOpa3sus
KYJIbTYPHBIX pacTeHUi», «[lopofbl JOMaIlIHUX KUBOTHBIX», «CopTa Ky/IbTypPHBIX
pacteHuii», «OTaanéHHas rudpugu3saius», «Pabotel akagemrka M. ®. liBaHoBa»,
«[Tomurinongusi», «OObeKThl OHOTeXHONMOTUM», «KaeTouHble KyAbTYpPhl U
KJIOHUpOBaHue», « KOHCTpyUpoBaHuUe U MepeHoC FeHOB, XPOMOCOM».

OO6opyoBaHue: MYyJ/sDKA TUIOJOB U KOPHEIUIOZOB AWKUX (GopM
KyJbTYPHBIX COPTOB pacTeHu, repbapuii «CenbCKOX035HCTBEHHBIE PACTEHUS».



JIabopaTopHbIe U MPpaKTHYeCKHe PaboThI:

OKcKypcusi «OCHOBHbIE METO/bI W [JIOCTYDKEHHUSI CeJIeKIIMM DPacTeHWd M|
YKUBOTHBIX (Ha CeJIeKI[UOHHYIO CTaHI[HIO, TJIEMEHHYO bepmy,
COPTOHWCITBITaTeIbHBIA ~ yUaCTOK, B  TeIIMYHOE XO35HCTBO, JIabOpaTOpHIO
arpoyHUBEPCUTETAa WM HayUyHOTO LIeEHTPa)».

11 K/TIACC

Tema 1. JBo/IIOIJHOHHAA 0MOJ/IOTHA.

[IpeanochIKM BO3HUKHOBEHUSI 3BOJIIOLIMOHHOU TEOpHW. OBOJOLIMOHHAS
Teopusi U eé MecTo B Ouosiorud. BnusiHue 3BOJIIOLIMOHHOW TEOPUM Ha Pa3BUTHE
OuoIoTUK 1 APYTHX HayK.

CBugletenscTBa 3BOMIOLMU. [lajleoHTO/IOTMYECKHe: TI0C/IeJ0BaTeTbHOCTh
MOSIBJIEHUSI BUZIOB B TMa/IeOHTOJIOTUUECKOW JIETOMMUCH, Mepexo/Hble (OPMBbIL.
buoreorpaduueckue: cxo/CTBO U pa3inure (payH U (Gi0op MaTepUKOB ¥ OCTPOBOB.

OMOpHO/IOTUYECKHEe: CXO/ICTBA W Ppa3Iduus SMOpPHOHOB Ppa3HBIX BU/IOB
M03BOHOUHBbIX. CpaBHUTEbHO-aHATOMUYECKUE: TOMOJIOTUUHbIE, aHaJOTUYHbIE,
pyJAuMeHTapHble OpraHbl, aTaBU3MbL. MOEKY/ISPHO-OMOXUMUUECKHe: CXO/CTBO
MeXaHW3MOB HAaC/e/ICTBEHHOCTY W OCHOBHBIX MeTabo/MyecKux TyTeld y Bcex
OpraHU3MOB.

OBoymouoHHass Teopus Y. [dapBuHa. [lpeAnocbuUiKM BO3HUKHOBEHUS
JapBUHU3Ma. [IBWKyIlMe CWUJIbl SBOJIOLMM BUJOB 110 JlapBUHY (U30BITOUHOE
pa3MHOXXKeHHe TIpU OrPaHWYeHHOCTU PeCcypCoB, Heorlpe/iesieHHas W3MeHUHBOCTD,
bopw0a 3a cyljecTBOBaHUe, eCTeCTBEHHBIN 0TOOD).

CuHretrueckas Teopusi 3Bo/oLuK (CT3) 1 e€ 0OCHOBHBIE TOJIOXKEHUSI.

MukposBosmonus. [Tonynsiuysa Kak eMHULA BUA U SBOJIIOLIUN.

[BrKyiye cusbl (hakTopbl) 3BOMIOLMA BUOB B MpUpoJe. MyTalMOHHBIN
mpoijecc ¥ KOMOWHATHBHasi W3MEHUHBOCTb. I[lOMy/IALMOHHBIE BOMHBI U Jpeud
reHoB. V30/11Us1 1 MUTpaL[ys.

EctecTBeHHbIM1 0TOOpD — HarpaBasiOmmii  (akTop 3BomOLUA. DPOpPMBI
ecTecTBeHHOTO oTbopa.

[Tpucrioco6/1eHHOCTh OPraHW3MOB KaK pe3y/bTaT 3BOMIONUH. [IpuMepsl
TIPUCITOCOOIeHNH y OpraHu3MoB. ApomMopd03bl ¥ UANOAAAITAL[HH.

Bug wu  BugoobpaszoBanue. Kpurtepuu Bupa. OcHoBHble  (HOPMBI
BHJ000pa3oBaHusi: reorpadruueckoe, SKOJIOTUUeCKOe.

MakposBosorusi.  PopMbl  3BOMIOLUM:  (pUieTUYecKas, [YMBepreHTHas,
KOHBepreHTHasi, rapasuiesibHas. HeoOpaTUMOCTb BOJIIOLIUH.

[TpoucxoxeHre OT HecClelLUaJIn3UpPOBaHHbBIX TMpeAKoB. [Iporpeccupyroias
crielany3anys. AlanTUBHAsA paJyaLys.

JleMoHCTpanyu:



[Toptpetsl: K. JIunuen, XK. b. Jlamapk, Y. dapeuH, B. O. KoBaneBckuu, K.
M. bap, 3. I'ekkens, @. Mrosniep, A. H. CeBep1joB.
Tabsmiibl U cxembl: «Pa3BuUTHe opraHuecKoro MMpa Ha 3eMsie», «3apOoZbIIi

IIO3BOHOYHBIX  JKMBOTHBIX», «ApXeonTepuKkc», «Dopmel 6opbOBI 3a
CyI[eCTBOBaHUEe», «ECcTeCcTBeHHBIM 0TOOp», «MHOroo06pas3ue COPTOB pPacTEeHHI»,
«MHoroo0pa3sue 10poJ, JKUBOTHBIX», «JTomynauumn», «MyTaroHHas

M3MEeHUUBOCTb», «ApoMopdo3bl», «auoamanraiun», «OOIas gereHepanys»,
«/IBYKylMe cuabl 3BOOLMN», «Kapra-cxema Maplupyrta mnyremectsusa Y.
HapBuHa», «bopnba 3a cyljecTBOBaHHWe», «IIpHCTIOCO6/IEHHOCTh OPraHW3MOBY,
«[eorpaduueckoe BUA000Opa3oBaHue», «DKOJOrMUECKOe BUZ00Opa30BaHUe».

Ob6opyaoBaHue: KOJUIEKIUSI HAaCEeKOMbIX C pa3/MUHBIMM TUIIAMUA OKPacKH,
Habop TUIOZIOB M CeMsH, KOJIIeKIUsl «[IprMephl 3aIlUTHBIX MPHUCTIOCOO/IeHUHN Yy
YKUBOTHBIX», Mojlellb «OCHOBHbIe HallpaB/IeHUsI BOJIIOLUN», 00BEMHAsE MO/ie/b
«CTpoeHye rojI0BHOTO MO3ra IM03BOHOUHBIX».

buoreorpaguueckass kapra Mupa, Ko/uleKUUs «@POpMbI COXPaHHOCTH
WCKOTIaeMbIX JKMBOTHBIX W pacTeHWi», Moe/b anrauKaiuys «[lepekpecT
XpOMOCOM», B/Ia)KHble Tipemapatbl «Pa3BuThe Hacekomoro», «Pa3BuTue
NSTYIIKW», MUKporperapaT «/Ipo3odura» (HopMma, MyTaiuu (OPMbI KPBIIBEB U
OKpacCKH Tesa).

JIaGopaTopHbIe M MPaKTHYeCKHe PadoThI:

JlaboparopHasi pabota Ne 1. «CpaBHeHHe BHUJOB TI0 MOP(HOJJOTHUECKOMY
KPHUTEPHIO».

JlabopaTopHast pabota Ne 2. «OmnmcaHue TPUCTIOCOOIEHHOCTH OpPraHu3Ma U
€€ OTHOCUTE/IbHOTO XapaKTepa».

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe JXU3HH Ha 3emJie.

[loHayuHble TIpe/CTaB/ieHHUs O 3apOXK[JeHWU >XU3HU. HayuHble ruroresbl
BO3HUKHOBEHHUSI >KM3HU Ha 3emsie: abuoreHe3 W TaHCTIepMUs. XUMHYecKas
9BOJIIOLMSA. AOHOTeHHBbIM CUHTe3 OpraHWueCKUX BeleCTB W3 HeopraHUueCKHX.
OKCreprMeHTa/IbHOe MOATBEPK/eHe XMMUUeCKOW 3BOJOLMUA. HadasibHble 3Tarsl
buosoruueckoit 3Bosoumu. ['unoresa PHK-mupa. @opmupoBaHrie MeMOpaHHBIX
CTPYKTYD W BO3HHMKHOBEHME TNPOTOKIETKU. [lepBble KI€TKH W HX 3IBOJIIOLUSL.
@dopMHpOBaHKE OCHOBHBIX I'DYIIIT KUBbIX OPraHU3MOB.

PasBuTHe xu3HU Ha 3emsie Mo 3paM U nepuogam. Karapxei. Apxeuckasi U
rpoTepo3oiickass 9pbl. Ilaneo3oiickasi 3pa U ee TMepuofibl: KeMOPUMCKUH,
Op/IOBUKCKUM, CUITYPUHUCKWH, IEBOHCKUH, KAMEHHOYTO/TbHbIN, TEPMCKUM.

Me30301icKasi 3pa U ee epuo/ibl: TPUAaCOBbIN, FOPCKUI, MeTOBOM.

KaitHo30lcKasi 3pa M ee T[epuojibl: Ta/leOreHOBbIM, HeOoreHOBBIH,
AHTPOMOr€HOBBIN.



XapakTepuCTHKa K/MMara M reooruyeckux mnpoueccoB. OCHOBHbIe 3Tarlbl
SBO/TIOLIMM PACTUTETbHOTO U >XMBOTHOTO Mupa. ApomMopdo3bl y pacTeHUU U
JKUBOTHBIX. [TosiB/IeHMe, pacliBeT U BIMHUpaHWe FPYNN >KUBbIX OPraHU3MOB.

CucremMa OpraHMYecKOro Mupa KakK OTpaxeHHe 3BOmOLMHA. OCHOBHbIE
CUCTeMaTU4eCKre rPynmbl OPraHu3MOB.

OBOJIIOLIUS YesIoBeKa. AHTPOIO/IOTUS Kak Hayka. Pa3BuTure 1ipeCTaB/IeHUN O
TPOUCXOXX/JEeHUH uesoBeKa. MeToabl H3yueHHsi aHTpornoreHe3a. CxofcTBa H
pas3/inuus YyeaoBeKa U )XUBOTHBIX. CHUCTeMaTUUeCcKoe M0JI0KeHHe ueioBeKa.

dBrkymie CUJIbI (dakTopsi) aHTPOIIOreHe3a. HacnencrBenHas
W3MEHUMBOCTb M ecTeCTBeHHbIi 0TOop. OOIecTBeHHbIMt 00pa3  KU3HH,
W3rOTOBJIEHWE OPYAUM TPYZQa, MbILLUIEHHE, DEYb.

OcCHOBHBIE CTa/IUM U BETBU 3BOJIIOI[MY UesloBeKa: aBCTpasonuTeku, YenoBek
ymenbi, YenoBek mnpsmoxofsiuiud, YesoBeK HeaHJepTaabCKul, YesoBek
pa3yMHbIii. Haxogkyd WMCKOMaeMbIX OCTAaTKOB, BpeMs CyIl[eCTBOBaHMS, 00/1acTh
pacripocTpaHeHusi, 06béM TOJIOBHOTO MO3ra, 00pa3 »KKU3HU, OPY /U

YenoBeueckre packl. OCHOBHBbIe  OoJibllIMe  pachl:  eBpOIeoUHast
(eBpasuiicKasi), = Herpo-aBCTpajouiHasi  (3KBaTOpuWajbHasi),  MOHIOJIOWIHAS
(asmaTcKo-aMepHKaHCKas)).  UepTbl  IIPUCTIOCOO/IEHHOCTH  TpeZCTaBHUTesIeH
yesI0BeYeCKUX pac K yC/JIOBUSIM CyLeCTBOBaHMWS. ENMHCTBO uenoBeyecKUx pac.
Kputuka pacusma.

JleMoHCTpanyu:

[Toptpetsl: @. Penu, JI. Ilactep, A. Y. Onapun, C. Musnep, I'. FOpu, Y.
[apBuH.

Tabmuiel U cxembl: «Bo3HukHOBeHre CoOJ/IHEUHOM CHUCTeMBI», «Pa3Buthe
OpraHuyeckoro mwupa», «PacturenbHas  KieTka», «KMBOTHasg  KjleTKa»,
«IIpokapuoTnueckast Knetka», «CoBpeMeHHas CHCTeMa OpPraHWueCcKOro MUpa»,
«CpaBHeHre aHAaTOMUUECKHWX YepT CTPOeHHUs uejioBeKa U Ue0BeKOOOpa3HbIX
obe3bsiH», «OCHOBHble MeCTa TIaJleOHTOJIOTMYeCKMX  HAaXOJOK  TpeaKOB
COBPEMEHHOI0 uesioBeKa», «/lpeBHeuinue moan», «peBHue mrogu», «[lepBble
COBpeMeHHbIe /TIAn», «HemoBeyeckre pachi».

ObGopynoBanue:  Myisbkd  «[IpoucxokzeHne — desoBeKa»  (OFOCTBI
aBCTPAJIONUTEKa, TMUTEKAHTPOIla, HeaHJepTajblla, KPOMaHbOHLIA), CJIENKU WU
1300pakeHUs] KaMeHHBIX OpPYAMM TepBOOBITHOTO uesioBeKa (KaMHU-YOIIIEpHl,
pybuna, ckpebsa), TeoxpoHosoruueckass Tabauia, Ko/eKuusi —«Popmbl
COXPAHHOCTU UCKOTaeMbIX JKUBOTHBIX U PACTEHUI».

JIabopaTopHbIe U MPpaKTUYeCcKHe paboThI:

[TpakTrueckass pabota Ne 1. «V3yueHHe HMCKOIIaeMbIX OCTaTKOB PAaCTeHUU M
JKABOTHBIX B KOJIJIEKLIUSIX».



OKCKypCHUsi «DBOJIIOLMSI OPraHUYeckoro Mupa Ha 3emse» (B eCTeCTBEHHO-
Hay4YHbIM WA KpaeBeAueCKui My3e).

Tema 3. OpraHusmsbl 4 OKpY’Karolas cpeja.

OKO0JIOTUs Kak HayKa. 3a/jaud U paszesibl 9KOJ0TUU. MeTo/bl 3K0JI0ruYeCcKux
WCCJIeJOBaHUMU. DKOJIOTUUEeCKOe MUPOBO33pEeHre COBPEMEHHOI0 UeioBeKa.

Cpezbl 00WTaHUs OpPraHWU3MOB: BO/Hasi, Ha3eMHO-BO3[yllIHasi, TTOUBEHHasl,
BHYTPUOpraHMU3MeHHasl.

Okonoruueckre ¢aktopbl. Knaccudukaiusi 3KOA0THYeCKUX (PaKTOpPOB:
abuoTnueckrie, OWOTHYECKHWE U aHTPOIOreHHble. JleliCTBUe SKOJIOTMUeCKUX
(hakTOpOB Ha OpraHU3MBblI.

AbuoTtrueckue ¢GaKTOpbI: CBET, TeMIlepaTypa, BJAaXXHOCTb. DOTOMepruou3M.
[lpucnocobneHrsi  OpraHU3MOB K  JleMCTBUIO  abuoTHYecKuX  (DaKTOpOB.
buonoruueckve puTMmel.

buoTtnueckre  (PaKTOPBHI. Bugpl  OuUOTUYECKMX  B3aUMO/I€HCTBUIA
KOHKYDEHLIYsI, XUIIHAYeCTBO, CuMOMO03 U ero ¢opmel. [lapasuTr3m, Koormepaius,
MyTyaau3M, KOMMeHcanu3M (KBapTHUPAaHCTBO, Hax/ieOHUUeCTBO). AMeHCasu3M,
HelTpasu3M. 3HaueHHWe OWOTHYECKMX B3aUMOJENCTBUN [Jisi CYIIeCTBOBAHUS
OpraHu3MOB B ITPUPOJHBIX COODI[eCTBAX.

OKOJIOTUYEeCKHWe XapaKTepUCTHMKU mnonysasaiuu. (OCHOBHbBIE —TI0Ka3aTesiv
TIONYJISLUN: YUCIEHHOCTb, IUIOTHOCTb, POKJAaeMOCTb, CMEpPTHOCTb, NPUPOCT,
Murpanys. JJvHaMyKa 4iC/IeHHOCTH MOMYJISLUA U ee PeryJisiLysl.

JemMoHCTpanuu:

[Toptpetsr: A. 'ym6osbAaT, K. ®. Pynne, O. ['ekkens.

Tabnuipl ¥ cxembl: KapTta «lIpupoHbie 30HBI 3emn», «Cpefbl 0O0HUTaHUS
opraHusMmoB», «®dotomnepuoausm», «llonynauuu», «3aKOHOMEpPHOCTH poOCTa
YMC/IEHHOCTH TIOMYJISILUU UH(PY30pUU-TY(PebKr», «IIuieBble 1enm».

JIaGopaTopHbIe U MPAaKTHYeCKHe PadoThI:

JlabopaTopHas pabota Ne 3. «Mopdonoruueckrie 0COOeHHOCTH pacTeHUH 13
pa3HbIX MeCT 0OUTaHUSI».

JlabopaTopHasi pabora Ne 4. «ByiusiHie cBeTa Ha pOCT U pa3BUTHE UePEHKOB
KoJjieyCa».

[TpakTrueckast pabora Ne 2. «IToCU€T MIIOTHOCTH TTOMYJISILIM pa3HbIX BUOB
pacTeHu».

Tema 4. Coo011ecTBa M 3K0/I0THUYECKHEe CHCTEMBI.

Coo011jecTBO OpraHu3MoB — OuorieHo3. CTpPyKTyphl OuolieHO3a: BHOBas,
TPOCTpaHCTBeHHasl, Tpoduueckasi (muileBasi). Buabl-nomuHaHThl. CBsI3U B
OuoLieHo3e.

OKosoruueckre CuCTeMbl (9KocucTembl). [loHsiTve 006 3KocucTeMe W
buoreorieHo3e. DyHKIMOHA/IbHBIE KOMITOHEHTBI JKOCUCTEMBI: TIPOJYLIEHTHI,



KOHCYMEHTHI, peflyLieHTbl. KpyroBopoT BelecTB M MOTOK SHEPTUHU B 3KOCUCTEME.
Tpoduueckue (muilleBble) YPOBHU 3KOCUCTeMbI. [luiileBble 1[eMd W  CETH.
OcHOBHBIE TIOKa3aTeMu SKOCUCTeMbL: Ouomacca, TPOAYKLUs. OKOJOTHMuecKue
MMUPAMUJIbI:  TIPOAYKLMM, YHUCAeHHOCTH, Omomaccel. CBOMNCTBAa 3KOCHUCTEM:
yCTOMUYMBOCTh, CAaMOperyJisiliys, pa3Butue. CyKieccusl.

[Iprpo/iHbIe 5KOCHUCTEMbI. DKOCHUCTEeMbl 03€p U peK. JKOCHMCTeMa XBOWHOIO
W/ LIUPOKOIMCTBEHHOT O Jieca.

AHTpOTIOT€HHbIE ~ IKOCUCTEMBI.  ATPO3KOCUCTEMBL.  YPOOIKOCUCTEMBI.
Buosiornueckoe 1 X03HCTBEHHOE 3HaUeHUe arpo3KOCUCTeM U YPOOIKOCHCTEM.

BuopasHoobOpasve Kak (akTop ycToMuuBOCTH 3KocucteM. CoxpaHeHHe
buosiornueckoro pasHoobpasus Ha 3emrie.

Yuenne B. U. Bepnajackoro o 6uocdepe. I'paHuiibl, cOCTaB M CTPYKTypa
6uocdepnl. JKuBoe BeilectBO U ero GyHKimMH. OcobeHHOCTH OHOCchephl Kak
ryiobasbHOM 3KocucTeMbl. [IMHaMuyeckoe paBHOBecue W oOpaTHasi CBsi3b B
6rocdepe.

KpyroBopoThI BelllecTB U OHMOreoXuMHUUeCcKUe LUKIIbI 3/IeMeHTOB (yrieposa,
a30Ta). 30Ha/IbHOCTb Ouocdepbl. OCHOBHBbIE OMOMBI CYIIIH.

YenoBeuecTBo B 6riocepe 3emn. AHTporioreHHble U3MeHeHus B Orocdepe.
["nobanbHbIe KOJIOTHYeCKHe TIPOOIeMBbI.

CocyujecTtBoBaHue TIPUPO/IbI 5| yejioBeyeCcTBa. CoxpaHeHue
6ropa3Ho0obOpa3susi Kak 0OCHOBA yCTOMUMBOCTH Ouocdepbl. OCHOBaA paljioHaJbHOTO
yrpaB/ieHUsi TPUPOJHBIMU pecypcaMu M WX UCIoJib30BaHue. []oCTHXeHUs
61osIoTUY ¥ OXpaHa TIPUPO/IbI.

JemMoHcTpanu:

[Toptpetsl: A. [I)x. Tencau, B. H. Cykaues, B. V. BepHagckuii.

Tabsurel U cxembl: «IIuieBbie 1eMi», «BHUOIEHO3: COCTaB U CTPYKTYpa»,
«[IpupogHbie coobijectBa», «llermu mUTaHUA», «DKOJIOTMUECKass MHpaMHU7a»,
«burocdepa 1 yenoBek», «IKOCHUCTEMa IIMPOKOJIMCTBEHHOTO jieca», «DKOCHCTeMa
XBOWMHOrOo neca», «buolieHo3 Bogoema», «ArpoueH03», «IIpumepHbie
aHTPOTIOTeHHbIe  BO3/IEMCTBUSI Ha TPUpPOAY», «BakKHeHIMe HCTOUHUKHU
3arpsis3HeHUsI BO3/lyXa U I'DYHTOBBIX BO/», «[IouBa — BakHellllasi COCTaBJISIOIIIAst
buocdepnl», «PakTopel Aerpaganuu MouB», «IlapHUKOBBIA 3¢ deKT», «PaKTOphI
PaIMOAKTUBHOTO 3arpsi3HeHust Ouocdepb», «OOIjasi CTpykTypa Ouochepbi»,
«Pacnipoctpanenve >xusHu B Ouocdepe», «O30HOBBI 3KpaH Ouochepb»,
«KpyroBopoT yrniepozia B 6rocdepe», « KpyroBopot a3oTa B IPHUPOJIE».

OOopyaoBaHKe: MOZe/b-aniuIiKalys «TUIuHbIe OHOLIeHO3bI», repOapHii
«PacruTenbHbie coob1IIeCTBa», KOIEKIUN «broIieH03», «BpeanuTen BaXKHEUIITHX
CeJIbCKOXO3SIMCTBEHHBIX ~ KY/bTyp», TrepbapuM W KOJUIeKI[UM pacTeHud WU
JKUBOTHBIX, MIPUHA/I/IEXalllie K pa3HbIM 3KOJOTMYecKUM TpyIiliaM O/IHOTO BH/a,



KpacHasi kaura Poccuiickoii ®epepaiiyu, n3o0pakeHHs] OXpaHSIeMbIX BH/OB
pacTeHUU U )KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUWA IIPOI'PAMMBI 110
bnoJIOrmn HA  BA3OBOM  YPOBHE  CPEJHEI'O  OBIIEI'O
OBPA3OBAHUA

Coracio ®I'OC COO, ycraHaBAMBalOTCSI TpeOOBaHUSA K pe3yibTaTaM
OCBOeHUs1  OOyuaroIMMHCS TIporpaMM  cpefHero  obimero  o6pa3oBaHUS:
JIMYHOCTHBIM, MeTarpeJMeTHbIM U [IpeMeTHbIM.

JINMHHOCTHBIE PE3YJ/IbTATDBI

B cTpyKkType /WYHOCTHBIX pe3y/bTaTOB OCBOeHUs MpeaMera «bHUOIOrUs»
BbIZIe/IeHbl CJIeAyIOlHe COCTaBJISIOLMe: OCO3HaHWe O0YyUarol[UMUCS POCCHUNCKOMN
IPaKJAaHCKON WJJEHTUYHOCTU — FTOTOBHOCTU K CAMOPAa3BUTUI0, CAMOCTOSITE/IbHOCTH
W CaMOOITIpe/ie/IeHHI0, HaJluude MOTHBAMM K  00yueHWI0  OHoJIOruwy,
1[e/IeHaripaB/ieHHOe Ppa3BUTHe BHYTPEHHUX YOeXKIeHWH JIMYHOCTH Ha OCHOBE
K/TIOUEBBIX I1[€HHOCTeH W WCTOPUYECKUX TPaJAWLIMN pPa3BUTHS OHUOIOTMUECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH 0OYYarOIIMXCsi PYKOBO/ICTBOBAThCSI B CBOEM
JleATeJIbHOCTU 1IeHHOCTHO-CMBICJIOBBIMA ~ yCTaHOBKaMH, TMPUCYIIUMH CUCTEMeE
Ouosiornueckoro oOpa3oBaHMs, HaIMuMe SKOJOTMUYecKoro IPaBOCO3HAHUS,
CTIOCOOHOCTH CTaBUTh 1[€JIA U CTPOUTD JKU3HEHHbIEe TI/IaHBbI.

JInyHOCTHBIE pe3yJibTaTbl OCBOEHUs TpeaMmeTa «bUo/orus» AOCTUraroTCs B
eIUHCTBe yueOHOM ¥ BOCIIMTATENBbHOU [IeATeIbHOCTH B COOTBETCTBHM C
TPaJULMOHHBIMHA POCCUUCKAMU COLIMOKYJIbTYPHBIMU, UCTOPUUYECKUMU U yXOBHO-
HPABCTBEHHBIMHU 1[€eHHOCTSIMHU, TIPUHATHIMU B 00I1l[eCTBe TpaBWIaMd W HOpPMaMU
TOBe/ieHHsI M CIIOCOOCTBYIOT TMpoLieccaM CaMOTO3HAHUS, CaMOBOCIUTAHHUS U
CaMOpa3BUTHS, pa3BUTHS BHYTPEHHEM TIO3ULIMM JIMYHOCTHU, [aTPUOTHU3MA,
YBa)KEHUSI K 3aKOHY W TPaBOIOPSJKY, Uel0BeKYy TpyJa U CTapllieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KeHUSs, Oepe)KHOro OTHOIIEeHHs K KyJIbTyDHOMY Hac/IeAuio u
TPaJMLIUSIM MHOTOHaLIMOHAABLHOrO Hapoja Poccuiickon ®epepanuu, NpUupoje U
OKpY>Karolller cpeje.

JIMUHOCTHBIE pe3yabTaThl OCBOEHHUS yueOHoro ripeaMera «buosorus»
JOJDKHBI OTpaXkaTb TOTOBHOCTh M CITOCOOHOCTh 00yUaroIuXxcsi pyKOBOCTBOBAThCS
chopMHUpPOBaHHOW BHYTPEHHeM TMO3UlMel JIMUHOCTH, CHUCTEMOW 1IeHHOCTHBIX
OpHEHTALWM, TI0O3UTHUBHBIX BHYTPEHHUX  yOeXJeHWH, COOTBETCTBYOIIMX
TPAIUI[MOHHBIM IIeHHOCTSIM DPOCCHMCKOTO O00IecTBa, paclliipeHue >KU3HEeHHOTO
OMbITa U OMbITA JeSITe/IbHOCTH B TpOLieCCe peasn3aljid OCHOBHBIX HallpaBeHUM
BOCITUTaTeIbHOU [1eITe/TbHOCTU, B TOM YMUCJIe B YaCTH:

1) rpakAaHCKOr0 BOCIMTAHUSA:

cchOpMHPOBAHHOCTh TPAKJAHCKOM TO3UIIMK 00yuarolerocsi Kak akTHBHOTO U

OTBETCTBEHHOTO uJieHa POCCHUICKOTr0 00I1iecTBa;



OCO3HaHWEe CBOUX KOHCTUTYLIMOHHBIX TIpaB U 00si3aHHOCTeH, yBakeHue
3aKOHa U TpaBOIOPS/IKa;

TOTOBHOCTb K COBMECTHOM TBOPYECKOW [IeiTeTbHOCTU TP CO3AaHUU
yueOHBIX TIPOEKTOB, pellleHWH yueOHBbIX W T03HaBaTeIbHBIX 3a/lau, BBIMTOTHEHUH
OHOIOTUUeCKHX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OTIpejieIsiTh COOCTBEHHYIO TIO3WIMIO TI0 OTHOIIEHUI0 K
SIBJIEHUSIM COBPeMEeHHOU )KU3HU U OOBSICHSTH €¢;

yMeHHe yUWUTHIBaTb B CBOMX [IeHICTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMIMOJIEMCTBHS JTFOJIEN C pa3HBIMU YOEXKIeHUSIMU, KYJIbTYPHBIMU 1[€HHOCTSIMU U
COLIMAJIbHBIM TI0J/I0XKEHUEM;

TOTOBHOCTb K COTPYJHWYECTBY B TMpoOLecCe COBMECTHOIO BbITIOJIHEHHUS
yueOHBbIX, T[I03HaBaTeMbHBIX U MCC/IeOBAaTeNbCKUX 3a/lau, YBaKUTEIbHOTO
OTHOIIIEHHSI K MHEHHMIO OIMIOHEHTOB TIIPH OOCYXJEeHWH CIIOPHBIX BOITPOCOB
OHOIOTUUECKOTO COZiepKaHMUS;

TOTOBHOCTh K T'YMaHUTApHOM U BOJIOHTEPCKOU J1eITeTbHOCTH;

2) IaTPUOTHYECKOT'0 BOCTIUTAHUA:

c(hOpMHPOBaHHOCTh POCCUMCKOU IPa’K/IaHCKOM WJIeHTUYHOCTH,
NaTpUOTH3Ma, YBa)KeHHsT K CBOeMy HapoOJy, UyBCTBa OTBETCTBEHHOCTU Tiepe[
PoguHOM, ropaocT 3a CBOM Kpau, CBOK PoJuHY, CBOU $3bIK U KYJIBTYDY,
TIpOII/IOe Y HaCTosilljee MHOTOHAI[MOHAILHOTO Hapo/a Poccuy;

1[eHHOCTHOEe OTHOIIIeHUe K TIPUPOAHOMY Hac/e[iui0 U TTaMATHUKaM TPUPO/IbI,
JOCTWKeHUsIM Poccun B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSIX, TPY/E;

CrIOCOOHOCThL OIleHWBaTh BKJ/IAJ] POCCUMCKUX YU€HBIX B CTAaHOBJIEHHWE W
pa3BuThe OWOMOrMM, TOHWMAHWS 3HaueHUsT OHOJIOTMM B TIO3HAHWM 3aKOHOB
TIPUPO/IbI, B JKU3HHU UeJIOBeKa ¥ COBPEMEHHOT0 00I11eCcTBa;

uzieiiHass yOe)K[J€HHOCTb, TOTOBHOCTb K C/Iy>KeHHIO M 3amure OTeuecTBa,
OTBETCTBEHHOCTb 3a ero Cyb0y;

3) AYXOBHO-HPABCTBEHHOr'0 BOCIIUTAHUA:

OCO3HaHHe TYXOBHBIX LIEHHOCTEM POCCUMCKOT0 HapoZa;

cchOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUECKOT0 MOBe/IeHMUS;

CIIOCOOHOCTh OL|eHWBATh CUTYAI[MI0 W TIPUHUMATh OCO3HAHHBIE peleHwUs,
OpPHEHTHPYSCh Ha MOpalbHO-HPaBCTBEHHbIE HOPMBbI U LJEHHOCTWY;

OCO3HaHUe JIMYHOT'0 BKJ/IaJia B IIOCTPOeHUe YCTOMUMBOTO OyAyIero;

OTBETCTBEHHOE OTHOIIIeHHe K CBOMM POJUTE/ISIM, CO3/IaHUI0 CeMbH Ha OCHOBE
OCO3HAHHOTO TIPUHSATHS 1IEHHOCTe CeMelWHOW J>KU3HU B COOTBETCTBUU C
TpaAULIUSIMU HapozoB Poccuy;

4) 3CTeTUYeCKOr0 BOCITUTAHUS:

3CTeTUYeCcKoe OTHOILIeHHe K MHUDY, BK/IOUasi 3CTeTUKY ObiTa, HAyUHOTO U
TeXHUUECKOTO0 TBOPUECTBA, CIIOPTa, TPYAQ, 00I[eCTBeHHBIX OTHOIIIEHHH;



TOHWMaHKe 3MOL[MOHATLHOTO BO3/IeMCTBUS YKUBOU TIPUPO/IBI U e€ 11eHHOCTH;

rOTOBHOCTb K CAMOBBLID@&KEHWIO B pa3HbIX BUJAX HCKYCCTBa, CTpeM/eHHe
TIPOSIBJISITH KauecTBa TBOPUECKOM JIMYHOCTH;

5) ¢usnueckoro BocnUTaHus, (GopMHUPOBaHUA KY/JLTYPbI 3/10POBbSl H
IMOLMOHA/ILHOTO 0/1ar0Mo/TyYHsi:

NMOHMMaHWe W peajiv3alids 370poBoro W 0Oe3omacHoro obpasa >KWU3HU
(3mopoBoe  TMTaHWe, COOIO/IEHWE  TUTHEHWUECKUX TIpaBUWJI U HOPM,
cbanaHCUPOBaHHBIN DEXUM 3aHATUM U OT[AbIXa, pery/sipHas (u3nueckas
aKTUBHOCTb), 0Oepe)KHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIeHUs K
coOcTBeHHOMY (PM3UUECKOMY U TICUXHUUYeCKOMY 3/I0POBbIO;

MOHMMaHWe 1|eHHOCTHM TpaBUl WHIWBUJYAJbHOTO U  KOJJIEKTUBHOIO
Ge30macHOro MoBe/IeHusT B CUTYaLUsIX, YTPOXKAIOIINX 3[I0POBBIO U >KWU3HU JIIO/Iel;

OCO3HaHUWe TIOC/e/ICTBUN M HENpUSATHS BPeJHBIX MpHBbIUeK (yroTpebieHUs
aJIKOT0J1sl, HAPKOTUKOB, KYPeHHUs]);

6) TPyAOBOr0 BOCIIMTAHHUSA:

TOTOBHOCTB K TPYAY, OCO3HaHUe 1IeHHOCTH MacTepCTBa, TPyJo/to0ue;

TOTOBHOCTb K aKTUBHOMW [eATebHOCTH TeXHOJOrMUeCKOW M COLMalbHOU
HarpaB/eHHOCTH, CMIOCOOHOCTh MHUIMMPOBATH, TJIAHWPOBATh U CaMOCTOSITETbHO
BBITIOTHSITh TaKyIO [IesiTeIbHOCTh;

VMHTEpeC K pa3uuHbIM cepaMm MnpodecCroHaNIbHOU AesiTeTbHOCTH, YMEHHUE
coBepllaTh OCO3HAHHBIM BbIOOp Oyayiedt mpodeccu U peanru30BbIBATh
coOCTBeHHbIe )KU3HEeHHbIe TUIaHb;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHMIO W CamMOOOpa30BaHUIO Ha
TIPOTSDKEHWH BCeM >KU3HU;

7) 3K0JI0rH4ecKoro BOCIIUTAHMSA:

5KOJIOTMUeCKH 1iesiecoo0pa3Hoe OTHOIeHHWe K TMPUpoJle KaK WCTOUHUKY
JKU3HU Ha 3eMJie, OCHOBe e€ CYII[eCTBOBAHUSI;

TOBBIIIIEHWe YPOBHSI 9KOJIOTMUeCKOW KYJIbTYphbl: TIpPUOOpeTeHHe OrbiTa
TJIAHUPOBAHUSI TIOCTYIIKOB M OLIEHKM WX BO3MOXKHBIX TOC/I€CTBUM IS
OKpY>Karoll|er Cpefibl;

0CO3HaHUe T00a/bHOr0 XapakTepa SKOJIOTUYECKUX TpobsieM U myTel ux
pelleHus;

CTIOCOOHOCTh  MCIIO/Ib30BaTh TpHOOpeTaeMble TIPH W3YUeHHWH OHOJIOTHH
3HaHWUSI U yMeHHsI TIpU pellleHud TIpobsieM, CBfA3aHHBIX C paljOHa/bHBIM
TIPUPOZIOTIO/Ib30BaHNeM  (COOJfoZieHre  TpaBWI  TIOBeJleHWssT B TIPUPOJe,
HaTpaB/IeHHBIX Ha COXpaHeHWe paBHOBECHsS B J3KOCHCTeMaX, OXPaHy BH/IOB,
9KoCHuCcTeM, brocdepnl);



aKTUBHOE  HerpusTHe [JeWCTBUM, MNPUHOCAIIMX BpeJ  OKpyXKaroleu
TIPUPOJHON Cpefie, YMeHHe IPOrHO3UPOBaTh HeO/IarornpusTHbIe SKOJ/IOTHYECKHe
TIOCJIe/[CTBUS MPeANIPUHUMAEMbIX JeMCTBUM U NIPejOTBpalliaTh UX;

Ha/M4uye Pa3BUTOIO 3KOJIOTMUECKOr0 MBILUIEHUS, SKOJIOTMYeCKOU KYJ/IbTYPBI,
OTbITA JesITeIbHOCTU 5K0JIOTUYeCKOU HarpaB/IeHHOCTH, yMeHUs
PYKOBOZICTBOBaTbCsl UMM B I03HaBaTe/lbHOW, KOMMYHUKATMBHOM W COLMAJbHOM
MPaKTHKe, TOTOBHOCTH K yYaCTHIO B TIPAKTUYECKOM JesITe/TbHOCTA SKOJIOrMYeCKOU
HarpaBJ/IeHHOCTY;

8) 1leHHOCTH HAyYHOr'0 MMO3HAHMA:

c(OpMUPOBAHHOCTb MMPOBO33DEHMS], COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Da3BUTHsI HayKWd U OOIeCTBEHHOM MPAKTUKU, OCHOBAHHOTO Ha JMasore
KyJbTYp, CITOCOOCTBYIOLL[ET0 OCO3HAHHIO CBOETO MeCTa B MOJIMKY/IbTYPHOM MUDE;

COBEPILLIEHCTBOBAHNE $SI3bIKOBOM M UMWTATENbCKOM KYJbTYpPbl KakK CpeJCTBa
B3aMMO/IEICTBUS MEX/Y JIFOZbMU U MIO3HAHUSI MUDa;

MOHMMaHWe CcrieupUKU OUOJIOTHM KaK HayKd, OCO3HAaHWs eé pOJd B
(OopMHUpOBaHMK PpaLMOHABHOTO HAy4YHOTO MBILLJIEHUS], CO3[JaHUW LIeJIOCTHOTO
Tipe/icTaB/ieHUss 00 OKpY’KarollleM MHpe KakK O eMHCTBe TPUPOAbI, uesioBeKa U
ofOilecTBa, B TIO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTeH U pellleHUU IpobsieM
COXpaHeHusl IPUPOJIHOTO PaBHOBECHS;

yOe)XIeHHOCTh B 3HAaUMMOCTH OHOJIOTUM /11 COBPEMEHHOM LIMBU/IW3aLIWK:
obecrieueHrsi HOBOT'O YDOBHSI Pa3BUTUsS MeJULIUHBI, CO3ZAHHE TepCIeKTUBHBIX
OMOTeXHOJ/IOTHM, CMOCOOHBIX  pelllaTh  pecypcHble  TMpoOjeMbl  pa3BUTHSA
Ye/I0BeUeCTBa, MOMCKA MyTel BbIXOJA M3 TJ100a/JbHBIX 3KOJIOTHYECKUX MpobsieM U
obecrieueHrsi repexola K  YCTOMUMBOMY  pasBUTHIO,  paljMOHAJIbHOMY
VICTIOJIb30BaHUIO TPHPOJHBIX PeCypCOB U (POPMHPOBAHMIO HOBBIX CTaHJapTOB
)KU3HY;

3aMHTEepeCOBAaHHOCTh B TOMy4YeHHMU OWO/IOTMUECKUX 3HaHUW B  LieJisxX
TOBBIIIIEHUsT  0O0IIell  Ky/JbTypbl, €CTeCTBEHHO-HayYHOW TI'paMOTHOCTH, Kak
COCTaBHOM yacT (PYHKLMOHAIBHON I'PaMOTHOCTH 0oOydJaroiuxcsi, (hopMupyemoit
TIpY U3yueHUH O1oIoruy;

MOHWMaHHe CYIIHOCTH METO/IOB MO3HaHMs, UCTOJIb3yeMbIX B €CTeCTBEHHBIX
HayKax, CIIOCOOHOCTM WCII0/Ib30BaTh TMOMydyaeMble 3HaHUSI [Jisl aHalvd3a u
00BsICHEHUSI SIBJIEHUM OKDPY)Karolllero MuUpa U MPOUCXOASIINX B HEM HM3MeHEeHUH,
yMeHUe Je/iaTb OOOCHOBAaHHBIE 3aK/HOUEHUsI Ha OCHOBe Hay4HbIX (AKTOB U
VIMEIOLIMXCS JAHHBIX C 1e/IbI0 MOyYeHUs! JOCTOBEPHBIX BbIBO/IOB;

COCOOHOCTh CAaMOCTOSITE/IBHO MCII0/1b30BaTh OWO/IOTMYeCKWe 3HaHUs JJist
peliieHusi TpobJieM B peasibHbIX )KW3HEHHbIX CUTYaLIWsX;

OCO3HaHWe LIEHHOCTHM HAy4YHOU JesiTellbHOCTH, TOTOBHOCTh OCYILECTBJISATh
TIPOEKTHYIO U UCCJIe[|0BaTeNbCKYIO JesiTe/lbHOCTb MHAWBUYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTH K  HeNpephiBHOMY  00pa30BaHUIO U
camMo00pa30oBaH’Io, K aKTUBHOMY TOJYUYEHHIO HOBBIX 3HAHWM MO OHOJIOTUH B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IbTATBI

MertaripejMeTHbIe pe3y/ibTaTbl OCBOeHUsI yueOHOro mpeamera «Buomorus»
BK/IIOUAIOT: 3HauWMble i1 (OPMHUPOBAHUS MHPOBO33DeHUsT O0O0yuaroIuXCs
MeX/IUCLUTITMHApHBIe (MeXXIIpeAMeTHbIe) oOljeHayuHble TIOHSATHS, OTpa’karollyie
1leJIOCTHOCTh HAy4YyHOM KapTMHbI MHpa U Crelu(pUKy MeTO/I0B [103HaHUs,
WCIO/Ib3YEeMbIX B €CTEeCTBEHHBIX HayKax (BelleCTBO, SHEPTrus, siBJeHUe, MPOLeCC,
cucTeMa, HayuHbIM (hakT, MPUHLUI, TUMOTe3a, 3aKOHOMEPHOCTh, 3aKOH, Teopus,
uccieoBaHue,  HabmwofeHVWe,  U3MepeHWe,  SKCIIepUMEHT U JIPYTHUX),
yYHUBepCanbHble yueOHbIe JelcTBUS (TI03HaBaTe/bHble, KOMMYHHKAaTHBHBIE,

PEryasTUBHBIE), obecrieunBaroLLe (hopMHUpOBaHUe (yHKLMOHATBHOU
IPaMOTHOCTM M COLIMAAbHOW  KOMITeTeHIMA 00yuaromuxcsi, CriocoOHOCTb
obyyaroiuxcs VCTI0/b30BaTh OCBOEHHbIe MeXXJUCLIUII/IMHAPHBIE,

MHDOBO33pe€HUECKHEe 3HAaHWS W yYHUBepca/lbHble yueOHbIe JIeHWCTBUA B
T03HaBaTe/bHOW U COLMA/IbHOMW MPaKTUKe.

MerTamnpeaMeTHble pe3y/ibTaThl OCBOEHUs TIPOrPaMMbI CpefHero 001iero
o0Opa3oBaHUs [JOJKHBI OTpaXkaTh:

OBnajenne YHHMBepCa/IbHBIMH y4eO0HBIMH Mo3HaBaTe/IbHbIMH
NeMCTBUSIMM:

1) 6a30BbIe JIOrHUECKHE eHCTBUS:

camMoCTosITesIbHO  (OpPMy/IMPOBaTb M aKTyaJu3WpOBaTh  IpoO/eMy,
paccMaTpuBaTh ee€ BCeCTOPOHHE;

WCII0/Ib30BaTh TMPHM OCBOEHWU 3HAHUW TIPUEMbl JIOTMUECKOTO MBbIIIIEHUS
(aHanu3a, CMHTe3a, CpaBHeHUs, KjaccuduKaiyiy, 000011ieHNsT), pacCKpbiBaTh CMbIC/T
OuoIoTUUeCKUX TIOHSATUM (BBIJENSATh UX XapaKTepHble TPU3HaKW, YCTaHAB/IUBATb
CBSI3U C APYTUMU TIOHSTUSIMU);

oTipefiesisiTh Lle/I JleATeTbHOCTH, 3ajJjaBasi IapamMeTpbl W KPUTEpUU HUX
JIOCTW)KEHUSI, COOTHOCHUTD Pe3y/IbTaThl JesiTeIbHOCTH C TIOCTaBIeHHBIMU 1]e/ISIMU;

HCTI0/Tb30BaTh OMOIOTMUeCKre TIOHATUS i 00BbsCHEHUST (DaKTOB M sIBJIEHUH
JKABOU MPUPOJBI;

CTPOUTH JIOTUYECKHe pacCyXaeHusi (WHAYKTUBHbIE, MAeJyKTHUBHbIE, TIO
aHa/IOTWH), BbISB/ATb 3aKOHOMEPHOCTH W TPOTHBOPEUrs B pacCMaTpPUBaeMbIX
sIB/IeHUsIX, (DOPMYJTUPOBaTh BLIBO/IbI U 3aK/TFOUEHHSI;

TIPUMEHSITh CXeMHO-MO/Ie/IbHbIe cpeficTBa  AJid  TIpe/iCTaBJieHUs
CYII[eCTBEHHBIX CBsI3eid M OTHOILIEHWN B U3yuaeMbIXx OMOOrMUecKux obbeKTax, a



TaK)Ke  TPOTMBOpPEUMii  pa3sHOr0  poJia, BbISIBJEHHBIX B Pa3/IMUHBIX
VMH($OPMaLMOHHBIX UCTOUHHKAX;

pa3pabarbiBaTh IJaH pelleHusl MpoOieMbl C YUETOM aHa/lrM3a UMEIOIUXCS
MaTepuaabHbIX U HeMaTepUabHbIX PeCypCOB;

BHOCUTb KOPPEKTUBBI B IeSITE/IbHOCTb, OLIeHUBAaTb COOTBETCTBHE Pe3y/IbTaTOB
L|e/1IM, OLIeHWBaTh PUCKU MOC/Ie/ICTBUMN JeSITe/IbHOCTH;

KOODJMHMPOBaTb ¥  BBIMOMHATH paboOTy B  YC/IOBUSIX  peasbHOTO,
BUPTYabHOT'O ¥ KOMOMHUPOBAHHOTO B3aUMOJEUCTBYS;

pa3BUBaTh KpPEAaTUBHOE MBIILIJIEHVe TIPU PellleHUH KU3HEeHHbBIX MTPOo0/IeM.

2) 0a3oBbIe HCC/IEA0BATE/TbCKHE IeHCTBUA:

B/1a/leTh HaBbIKaMU yueOHO-HCCIIeI0BaTeIbCKOM U MIPOEKTHOM /1esiTe/IbHOCTH,
HaBbIKaMM  paspellieHusi npobjeM, CHNOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITeJILHOMY TIOMCKY METO/IOB pelleHUs IPaKTUYeCKUX 3a/iau, MPUMeHEeHUI0
Pa3/IUYHBIX METOZOB NTO3HAHUS;

WCTIO0b30BaTh pPa3/iMyHble BU/bI [IeSITEIbHOCTH 10 TOJyYeHUI0 HOBOTO
3HaHUsl, ero WHTepIipeTalid, Mpeobpa3oBaHUI0 W TIPUMEHEHHI0 B yueOHBIX
CUTYyaLUsIX, B TOM YKCJIe TIPU CO3/IaHMU YUeOHBIX U COLMa/IbHBIX TIPOEKTOB;

¢opMHpOBaTh HayUHbI TUI MBILIEHUS, BlaJeTh HAYYHONH TepMUHOJIOTHEH,
K/TFOUeBbIMU MOHATUSIMU U METO/IAMU;

CTaBUTb M (OpMy/nUpOBaTh COOCTBeHHbIe 3alauud B oOpa3oBaTenbHOMU
JesITe/IbHOCTU Y )KU3HEHHBIX CUTYyaLUsX;

BbISIB/ISITH [IPUUMHHO-C/IEICTBEHHbIE CBSI3M M aKTya/lu3uMpOBaTh 3ajady,
BBI/[BUraTh TUIOTE3y €€ pelleHusi, HaXOAWTh apryMeHTbl [JJis [lO0Ka3aTe/bCTBa
CBOUX YTBep)K/leHHWH, 3a7laBaTh MapamMeTphbl U KpUTEPUH pelLleHus;

aHa/lM3UpOBaTh TMOMy4YeHHble B XOZe pelleHds 3a/auyd  pe3y/bTaThl,
KPUTHUECKU OLIeHWBaTh UX JJOCTOBEPHOCTh, TPOrHO3UPOBAaTh U3MeHeHNe B HOBbIX
yC/IOBUSIX;

[laBaTh OLIEHKY HOBBbIM CUTYaLUsIM, OLIeHUBaTh IPUOOPETEHHBIN OIbIT;

OCYILIeCTB/ISITh 1ieJieHalipaB/IeHHbI MOMCK TiepeHoca CpPeACTB U CrocoOoB
JIeMCTBUS B MPO()eCCUOHANBbHYIO CPefy;

yMeThb TePeHOCUTh 3HAHHWSI B TI03HaBaTeJbHYIO U TMPAKTUUYECKYyI0 00J1acTH
YKU3HeJesITeTbHOCTH;

yMeTb MHTeIpPHMPOBaTh 3HaHUs U3 Pa3HbIX yueOHbIX NpeIMeTOB;

BbIIBUTaTh HOBbIE HJeH, MpejJaraTb OpUrMHaabHble MOAXOAbl U pelleHwUs,
CTaBUTH NPOO/IEMBI U 3a/]auu, [JOMyCKatoIlIye alibTepHaTUBHbIE pellleHUsl.

3) pabora c uaopmarnuei:

OPUEHTUPOBAaThCS B PA3/IMUHbIX UCTOYHUKAX WH(MOpMaluu (TeKcTe yuebHOTro
nocobusi, Hay4yHO-TIOMY/SIPHOWM JUTepaType, OWO/JIOTMYECKUX CJIOBApsiX U
CTpaBOYHMKaX, KOMITbIOTEPHbIX 0a3ax [aHHBIX, B VIHTepHeTe), aHaIM3UPOBaTh



VMH(OpMaLMIO pa3/IUUHbIX BUJOB U ()OPM TIpe/iCTaB/IeHUs], KDUTUUECKH OLIEHUBATh
€€ JOCTOBePHOCTb U HEelPOTHBOPEUHBOCT;

dbopMyMpoBaTh 3anpoChkl U TIPUMEHSITh Pa3/IMUHbIE METO/bI MPU MOUCKE U
otbope Guosiornueckoit MHMOPMaIK, HEOOXOAMMOM JJ/Is1 BBITTOMHEHUST YUeOHBIX
3ajiau;

nprobpeTaTh OMBIT KCIO/b30BaHUS WH(POPMALMOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTHUM, COBEPIIIEHCTBOBAaTh KYJIbTYPy aKTUBHOT'O MCII0/Ib30BaHUs pPa3/IMUHbIX
TIOUCKOBBIX CHCTEM;

CaMOCTOSITE/ILHO ~ BBIOMpaTh  ONTHManbHyH  (opMy  TIpe[cTaB/ieHUs
buosioruueckoit nHdopMau (cxembl, rpaQUky, AUarpaMMbl, TaOMULIbI, PUCYHKU
1 JIpyToe);

WCTO/b30BaTh HayuHbIM f3bIK B KauecTBe CpefcTBa Ipu pabore ¢
Ouosiornueckot UMH(oOpMalell: TPUMEHSTb XUMHUecKue, Qu3nueckue U
MaTeMaTHuecKrde 3HaKu U CUMBOJbI, (popmysibl, abOpeBUaTypy, HOMEHK/IATypy,
WCTO/b30BaTh W TipeoOpa3oBbIBaTh ~ 3HAKOBO-CHMBOJIMUECKHWE  CpefiCTBa
Har/siIHOCTY;

B/a/leTh ~ HaBbIKAMU  pAClO3HaBaHMs W 3al[uUThl  HMH(OpMaLUH,
MH(POPMAaLIMOHHOM 6€30MacHOCTH JIMYHOCTH.

OBajieHNie yHUBePCa/IbHBIMU KOMMYHUKATUBHBIMU JeHCTBUSIMU:

1) oGmienue:

OCYILIeCTB/ISITh KOMMYHHUKALIMK BO BCeX c(pepax )KM3HH, aKTUBHO Y4aCTBOBAThb
B [lMajiore WM AUCKYCCUM TI0 CYIIeCTBY oOcCyJaemMoil TeMbl (YMeHUe 3a/laBaTh
BOIIPOCHI, BBICKA3bIBaTh CYKJEHUSI OTHOCUTE/bHO BBITIOJIHEHHUsI TpejjaraeMom
3a/laud, YYMTbIBaTb UHTEpPeChl U COTJIaCOBAHHOCTh TMO3ULUI [IPYTUX YYaCTHUKOB
[lMajiora Wi JUCKyCCUN);

pacrio3HaBaTh HeBepOa/ibHble CpeJCTBa OOIleHNs, TIOHMMaTh 3HaueHHe
COLIMA/IbHBIX 3HAKOB, MPEeAIOCHIIOK BO3HUKHOBEHUSI KOH(IMKTHBIX CUTyalui,
yMeTb CMSITYaTh KOH(UIUKThI U BECTU MePErOBOPbI;

B/Ja/leTh pa3/IMUHbIMU criocobamu 0OIleHUsT U B3aUMOZEeUCTBUS, TOHUMATh
HaMepeHUs IPYTUX JIFOZiel, TIPOSIB/ISTh YBaKUTETbHOe OTHOLLIeHUe K cobeceIHUKY
1 B KOppeKTHOU (popMme hopMyMpoBaTh CBOU BO3PaKeHHUSsI;

pa3BepHYTO W JIOTMYHO M3JlaraThb CBOK) TOYKY 3pEeHMs] C UCMO/b30BaHUEM
SI3bIKOBBIX CPE/ICTB.

2) coBMecTHasi AeiTe/IbHOCTb:

MOHWMAaTh M WCII0/Ib30BaTh TMperMyllecTBa KOMaHAHON U WHAUBUAYaTbHON
paboThI IIpU pertieHuH OMOoJIOTUUeCKoi Mpob/ieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTD
TIpPUMeHeHHs TPYNINOBbLIX (HOPM B3aUMO/IeHCTBUS PH pellieHUH yueOHOM 3a/1auy;

BbIOMpaTh TeMaTHWKy W MeTO/bl COBMECTHBIX [AeWCTBUM C yUueToM OOIuX
VHTEpPeCcOB U BO3MO)KHOCTeH KaXkK/I0ro uieHa KOJI/IeKTUBa;



NMpUHMMATh LleJld  COBMECTHOW  JesiTe/IbHOCTH, OpraHu30BbIBaThb U
KOOD/IMHUPOBaTh JEMCTBUSI TI0 €€ J[OCTH)KEHHUIO: COCTaB/ISATh TI/IaH JIeMCTBUM,
pacripefiesiitb PO C Y4YeTOM MHEHHU YYaCTHHUKOB, OOCYXX/JaThb pe3y/bTaThl
COBMECTHOM paboThI;

OlleHMBaTh KaueCTBO CBOETr0 BK/aJla M KaKJOr0 YyuaCTHHMKA KOMaHZbl B
001111t pe3y/bTar 1o pa3pab0TaHHBIM KPUTEPHSIM;

npejijlaraTh HOBbIe TIPOEKThI, OLleHWBaThb UAEU C TIO3ULMU HOBU3HBI,
OpUTMHabHOCTH, TTPAKTUUECKON 3HAUMMOCTH;

OCYLIeCTB/ISITh TIO3UTUBHOE CTpaTeruyeckoe TIOBeJieHMe B Pa3/IMUHbIX
CUTYaL[UsIX, TIPOSIB/ISATH TBOPUECTBO M BOOOpakeHUe, ObITh MHUIIMATUBHBIM.

OgjiajieHlie YHUBePCAa/IbHBIMHU Pery/IATHBHBIMH /IeHCTBUSIMU:

1) camoopranu3anusi:

WCTIO/Tb30BaTh OWOMOrMYecKre 3HaHUS i BbIB/IEHUS TIpoO/ieM U UX
pellieHus B )KU3HEHHbIX U yUueOHbIX CUTYyaLUsIX;

BbIOMpaTh Ha OCHOBe OWOJIOTHUECKMX 3HAHWM IiejieBble M CMBICTIOBbIE
YCTaHOBKHM B CBOUX JIEMCTBUSIX M MOCTYMKAax IO OTHOILIEHUIO K >XUBOUW TPUPOJE,
CBOEMY 3/]0POBBIO U 3/I0POBbIO OKPY>KAIOIIIUX;

CaMOCTOSITeJTbHO OCYIIeCTB/ISITh TM03HABaTebHYIO JesTebHOCTb, BBISB/ISAThH
1po0siemMbl, CTaBUTh M (HOpPMY/IHMpoBaTh COOCTBeHHbIE 3a/laur B 0Opa3oBaTebHOM
J1esITeNTbHOCTU U YKU3HEHHbBIX CUTYalUsIX;

CaMOCTOSITeJTLHO ~ COCTaB/ISATH IUIaH pellleHus TIpo0/ieMbl C  YUETOM
VMMEIOIIUXCSl PeCYPCOB, COOCTBEHHBIX BO3MOKHOCTe! U MpeATrIouTeHUH;

JlaBaTh OI[eHKY HOBBIM CUTYaIUsIM;

pacIIMpsiTb PAMKH yueOHOro TpeZiMeTa Ha OCHOBe JIMUHBIX MPeATIOUTeHHl;

Jle/1laTb 0CO3HAHHBIM BBIOOD, apryMeHTHPOBaTh ero, OpaTb OTBETCTBEHHOCTh
3a pellieHue;

OLIeHHBAaTh TTPUOOPETEHHBIM OITBIT;

criocobcTBOBaTh (POPMUPOBAHUIO U TIPOSIBJIEHWIO IIMPOKOW 3SpYyAULMM B
pasHbIX 00/1aCTAX 3HAHWM, TOCTOSIHHO TIOBBIIIATh CBOM OOpa3oBaTeNbHBIA U
KY/JIbTYPHBIN YDOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTh KOPPEKTHBBI B JIeSITebHOCTD,
OLleHMBaTh COOTBETCTBUE Pe3y/IbTaTOB I[eJIsIM;

BJaZieTh ~ HaBbIKAMM  TI03HABaTe/NbHOM  pedieKCMM  KaK  OCO3HaHMS
CoBepIllaeMbIX JeNUCTBUM U MBIC/IUTE/NBHBIX TIPOLECCOB, WX pe3y/JbTaTOB M
OCHOBaHMH, MCMOIb30BaTh MPUEMbl pedieKCUM AJisi OL|eHKH CHUTyallud, BblOOpa
BEpPHOTO pellleHus;

yMeTh OIleHMBaTh PHUCKU W CBOEBPEMEHHO IIPUHMMAaTh peIlleHus T0 MX
CHWKEHUIO;



MPUHUMATb MOTHBBI W apryMeHTbl JApPYTUX TIpU aHajiu3e pe3y/bTaToB
JlesATe/TbHOCTY;

3) npuHsiTHE Cebsi U APyrux:

TIPUHUMATh Cebsl, TIOHMUMasi CBOM HeIOCTaTKH U IOCTOMHCTBA;

MPUHUMAaTb MOTHUBBI M aprymMeHTbl JAPYrMX Npd aHaJu3e pe3y/bTaToB
JlesITe/TbHOCTY;

TIpU3HaBaTh CBOE TIPABO M MPaBO APYTHX Ha OLIMOKMY;

pa3BUBaTh CMIOCOOHOCTH TOHMMATh MUP C TIO3UIMU JPYTOr0 YesioBekKa.

INPEAMETHBIE PE3YJIBTATDI

[MpeameTHble pe3ysbTaThl O0cBoeHUs Tiporpammbl COO 1o Guonorud Ha
6a30BOM ypOBHe BK/IIOYAIOT crieliduueckye s yueOHOro rpeaMeTa «buosorus»
HayuHble 3HaHHs, YMeHHUs U CrocoObl 1efiCTBUI 0 0CBOEHHI0, UHTepIIpeTaluy 1
npeoOpa30BaHKI0 3HAHWM, BU/bI [eSITe/IbHOCTU 110 T0J/IyUYeHHI0 HOBOTO 3HAHUS U
TIPUMEHEHHI0 3HAaHWM B PA3/IMUHBIX yUeOHBIX CHUTYal[UsiX, a TakKKe B peabHbIX
JKU3HEHHBbIX CUTYyalusiX, CBsi3aHHBIX C Ouosiorueil. B mporpamme mnpeamMeTHbie
pe3yJIbTaThl TIPe/[CTaB/IeHbI 110 TOZaM 00yUYeHuUs.

[IpenmeTHBIe pe3ynbTaThl OCBOeHUs yuebHoro rpeamera «buonorus» e 10
K/1acce JOJDKHBI OTPaXKaTh:

cOpMUPOBAHHOCTH 3HAHUI O MecTe U PO/v OUOJIOTHUN B CUCTEMe HayuyHOTO
3HaHUSl eCTeCTBEHHbIX HayK, B (DOPMHPOBAHWM COBPEMEHHOW eCTeCTBeHHO-
HayYyHOM KapTUHBI MHpa U HayYHOTO MHMPOBO33DEHUs, O BK/aJle POCCUHCKUX U
3apy0e)KHbIX YU€HBIX-OMO0JIOTOB B pa3BuTHe Ouonoruu, (QyHKIMOHAIBLHON
IPaMOTHOCTH Ue/ioBeKa /i peleHus )KU3HEeHHBIX 3a/iay;

yMeHHe DACKphbIBaThb CO/lep)KaHhe OUOJIOTHYeCKUX TePMUHOB M TIOHSITHI:
JKU3Hb, KJeTKa, OpraHu3M, MeTabosusM (oOMeH BellleCTB M TpeBpailleHre
3HEpPruu), ToMeocTas (CaMOperyJsilusi), ypOBHeBasi OpraHv3aLsi KUBbIX CUCTEM,
CaMOBOCTIPOM3Be/leHHe (pernpoyKLHs), Hac/leICTBEHHOCTb, U3MEHUYMBOCTh, POCT U
pasBUTHE;

yMeHWe u3/aratb Ouosiorhyeckue TeopuM (K/IeTOUHas, XpPOMOCOMHas,
MyTallMOHHasi, LeHTpa/JbHas [OrMa MOJIeKy/IsipHON Ouonoruu), 3akoHbl (T
Mengpens, T. Moprana, H. V. BaBusoBa) u yueHus (0 LieHTpaX MHOrooOpa3sus U
TIPOUCXOXX/eHUs Ky/AbTYpHbIX pacteHnid H. V. BaBusosa), ornpezensrTs rpaHULIbI
VX TIPUMEHUMOCTH K XKUBBIM CUCTEMaM;

yMeHUe B/a/leTh MeTO/laM/d HayYHOT 0 M03HaHWs B 61osioruu: HabmoieHre u
OMHCAaHWe >KMBBIX CHUCTEM, MPOLIeCCOB W SIBJIEHWM, OpraHu3alvs U IpPOBe/leHHe
OHO/IOTUUeCKOTO ~ JKCIIepUMeHTa,  BBIJBID)KEHHWe  THUIOTe3bl,  BbISB/IEHUE
3aBUCHMOCTH MEX[y HCC/IeyeMbIMH BelUUMHAaMH, OOBsSCHEHHe T0/TyueHHbIX



pe3yJIbTaTOB, UCIO/b30BAaHHBIX HAyUHBIX TMOHSTHM, TEOPUM W 3aKOHOB, YMeHHe
JleJ1aTh BBIBO/IBI HA OCHOBAHUU TOTYYE€HHBIX Pe3y/IbTaToB,;

yMeHUe BBIJIe/ISITh CyIleCTBeHHble TIPU3HAKK BUPYCOB, KJIETOK MPOKApHOT U
9YKapUOT, O/IHOK/JIETOUHBIX U MHOTOK/IETOUHBIX OpPraHM3MOB, OCOOEHHOCTU
TIPOLIecCOB: oOMeHa BeIleCTB W TMpeBpallleHus SHeprur B KjeTke, (DOTOCHHTE3a,
TJIaCTUUeCKOTO U SHepreThyeckoro oOMeHa, XeMOCHHTe3a, MHUTO3a, Meio3a,
OTLJIO/IOTBOPEHUS], pa3MHOXKeHUsl, HWHAUBUAYaJTbHOTO PAa3BUTHSI  OpraHU3Ma
(oHTOTr€eHe3);

yMeHUe TIPUMEHSITb T0JyueHHble 3HaHWS [/ 00bsCHeHUs] OHOo/IornuecKux
TPOLIECCOB UM SIBJIGHUM, /ISl IPUHSATHSA MPAKTUUECKUX DelleHud B TOBCEJHEBHOMU
JKU3HH C 1iesiblo  obecrieueHsi 0e30MacHOCTH CBOEro 3[0POBbS U 3/I0POBBS
OKPY>KaroIIUX JTI0/IeH, COOJTI0/IeHrsI HOPM ITPaMOTHOTO TTOBEe/IEHUST B OKPY>KatoL[eH
TIPUPOJHOMN Ccpejle, TIOHMMaHWe HeOOXOJUMOCTH WCTIONb30BAHUS [JOCTHKeHUN
COBpeMeHHOW  Ouwonorud ¥ OMOTeXHOJIOTWUH [y palMOHaIBHOTO
TIPUPO/OTI0/Tb30BaHMUSI;

yMeHHe pelllaTh 3/IeMeHTapHble TeHeTHUeCKWe 3aJaud Ha MOHO- U
IUrMOpUIHOe CKpellBaHUe, CLeryieHHOe Hac/ieZloBaHHe, COCTaB/ISITh CXEMBI
MOHOTHOPUAHOTO CKpeIVBaHUsl [Jjisl Tpe/CKa3aHusl Hac/iefloBaHUsI TPU3HAKOB Y
OpraHuU3MOB;

yMeHUe BBITOMHAThL j1abopaTopHble W TIpakTUUeckKue paboThl, cobmroAaTh
TipaBwsIa Tipu paboTe ¢ yueOHBIM U TabopaTOpHBIM 060pyZOBaHEM;

yMeHue KPUTHYeCKU OLleHWBaTb W WHTepPNpeTUpOBaTh HHGOPMAIUIO
OMO/IOTUUECKOTO CO/IepP)KaHHWs, BK/IIOUAIOIyI0 TICeBJOHAay4Hble 3HaHUS U3
pa3/IMYHbIX UCTOYHUKOB (Cpe/CTBa MacCOBOM MH(OpPMaLY, HayUHO-MOMY/ISIPHbIe
MaTepHasibl), 3THUUECKHe acCreKTbl COBPEMEHHBIX WCC/Ie/J0OBaHWi B OHOJIOTHY,
Me/uLHe, OM0TeXHOJIOTUH;

yMeHMe co3/laBaTb COOCTBeHHble THUCbMEHHble U YCTHble COOOIeHuUs,
0600111ast 6roIorMUeckyr0 MHGOPMaIMI0 U3 HEeCKOTbKUX MCTOUHHUKOB, I'PAMOTHO
WCTIO/Tb30BaTh TIOHSITUMHBIN armapaT OHMOJIOT M.

[TpeameTHble pe3y/bTaThl OCBOeHUs yuebHOro ripegmeta «buomnorus» 6 11
K/1acce 1OJDKHBI OTPaXkaTh:

c(OpMHUPOBAHHOCTH 3HAHWU O MeCTe W PO/ii OUOJIOTUU B CUCTEME HayuHOTO
3HaHWSI eCTeCTBEHHBIX HayK, B (DOPMHUDOBaHMM COBPEMEHHOM eCTeCTBEeHHO-
Hay4yHOM KapTWHBI MHUpa M HAy4YHOTO MMPOBO33peHUsi, O BK/afle POCCUNCKUX U
3apyOe)KHBIX YU€HBIX-OMOJIOTOB B pa3BuTHe Ouonoruu, (QyHKIMOHATLHOMN
I'PaMOTHOCTH UeJIOBeKa /I/Isl pellieHus )KU3HEeHHbBIX 3a/]au;

yMeHHe pacKpbIBaThb COZiep>KaHHe OMOOrMYecKMX TEePMUHOB W TIOHSATHH:
BUJI, TIOMYJISILIVS, TeHO(OH/, SBOJIFOLIMS, ABWXKYIIHe CU/bl ((haKTOPhl) IBOIOLNY,
TIPUCITOCOO/IEHHOCTh OPraHU3MOB, BHU000pa3oBaHue, 3KOojoruueckue (GakTophbl,



9KOCUCTeMa, TIPOAYLIEHTbI, KOHCYMEHTbl, peAyLeHTbl, LeMu  [UTaHus,
9KOJIOTMUeCKasi mipamu/ia, buoreoreHo3, buocdepa;

yMeHWe Wu37araTh OuWojoruuyeckre TeopUM (SBOMIOLMOHHAsE Teopus Y.
[lapBuHa, CHHTETMYeCKasi TeOopHsl 3BOMIOI[MH), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogpiiieBoro cxogcrtBa K. M. Bapa, uepefioBaHUs T'JIaBHBIX HarlpaBleHUM U
nyteii 3Bomoru A. H. CeBepiioBa, yueHuss o 6uochepe B. U. BepHazackoro),
oripeiesisiTh TPAHULIbl UX TIPUMEHUMOCTH K >KUBBIM CUCTEMaM;

yMeHHe B/a/leTb MeTO/laMi HayuyHOTO M03HaHUs B OMoJsioruu: HabmozieHue 1
OMUCaHWe >KUBBIX CHUCTeM, TPOLIECCOB W SIBJIEHWM, OpraHu3alusi U TpoBefieHue
OMOIOTUUECKOTO ~ JKCTIePUMEHTa,  BBIIBIKEHHWE  TUIIOTe3bl,  BbIB/IEHHUE
3aBUCHMOCTU MeXAy WCCAeyeMbIMA BeIUUWHaMH, OObsCHeHHe TOoTyYeHHbIX
pe3y/bTaToB, MCIOJb30BAaHHBIX HAYUYHBIX TOHSTUM, TEOpHW M 3aKOHOB, yMeHHe
JleniaTh BbIBO/IbI HA OCHOBAHUWY TI0/TyYeHHbIX pe3yJ/IbTaToB,;

yMeHUe BbIeNSTh CYIeCTBeHHble TIPU3HAKKW CTPOeHUsT OMOIOruYecKux
00BEKTOB: BWJOB, TOMYJISALMNA, TIPOAYLIEHTOB, KOHCYMEHTOB, PpeJyLIeHTOB,
OUoreoileHO30B U JKOCHUCTEM, OCOOEHHOCTH TIPOLIECCOB: HaCaeICTBeHHOU
W3MEHUMBOCTH, €CTeCTBEHHOTO OTOOpa, BH000pa30oBaHUsI, MPHCIIOCOO/IEHHOCTH
OpraHU3MOB, [eWCTBUSI SKOJOTHYECKUX (PAKTOPOB Ha OpraHW3Mbl, IepeHoca
BeIIeCTB M TIOTOKA SHEPTUM B IKOCHUCTeMaxX, aHTPOTOTeHHbIX H3MeHeHU! B
9KOCHUCTeMax CBOel MeCTHOCTH, KPYrOBOpPOTa BeleCTB M OHOreOXMMHUUECKUX
I[UK/IOB B Grocdepe;

yMeHUe TPUMEHSITh TI0JyueHHble 3HaHWS /i 00BbsCHEeHUS OMOOrHdYecKuX
TPOLIECCOB U SIBJIEHWH, A5l TIPUHATHS MPAKTUUEeCKUX pelleHur B MOBCeJHEBHOU
JKU3HM C 1e/ibl0  obecrieueHUs 0e30MaCHOCTU CBOEro 370POBbs U 37I0POBbBSI
OKPY>KaIOIIUX JTI0field, COO/TI0/IeH|sT HOPM I'PaMOTHOT'O TTOBeIeHHs B OKPY KaroIliei
TIPUPOJIHOM Cpejfie, TOHUMaHWe HeO0OXOJUMOCTHA WCIOIB30BaHUS [JOCTYKEHUM
coBpeMeHHOW OMOJIOTHH [I/1s1 paliOHATLHOTO TPUPOZ0TI0/Ib30BaHUS;

yMeHUe pelllaTh 37ieMeHTapHble OMOoJIoTHYecKre 3a/jaui, COCTaB/STh CXeMbl
riepeHoca BellleCTB U SHEPTUM B IKOCHCTeMax (Liely MUTaHus);

yMeHUe BBITIOIHATL JlabopaTOpHBbIE W TIpaKTUUeCKHe paboThl, CO0JII0/IaTh
ripaBwWIa Tipu paboTe ¢ yueOHBIM 1 labopaTOpHBIM 060pyAOBaHNEM;

yMeHWe KPUTUUeCKHd OlleHWBaTh W HWHTEpPIpPeTUpOBaTh HH(MOPMALMIO
OMONOTrMYeCKOTO COJiep)KaHUsl, BK/IIOUAIOIIYI0 TICEeB/[OHAYUHble 3HAHUS U3
pa3MYHbIX UCTOYHUKOB (Cpe/icTBa MacCOBOM HMH(OpMaliy, HayuyHO-TIOMY/IsIPHbIe
MaTepuanbl),  pacCMaTpvBaTh  TJioOanbHBIE  JKOJOTMUecKWe  Mpobsembl
CcoBpeMeHHOCTH, (OpMHUPOBATh TI0 OTHOIIIEHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMeHHe CO03/laBaTb COOCTBeHHble TIMCbMEHHble U YCTHBIEe COOOIIeHMs,
0006111as1 610/IOTMYECKyI0 UH(POPMALMIO U3 HEeCKOTBKUX HWCTOUYHHUKOB, FPAMOTHO
WCTI0/Tb30BaTh TIOHATHUMHBIN arnmapar OMOoIoTUH.



TEMATHNYECKOE IVNTAHUPOBAHHWE

10 K/TACC

HaumeHoBaHMe pa3je/ioB U TeM

KosimuecTBO yacoB

Ne /i Konrposbabie | IlpakTHueckue padoThI
NporpaMmsbl Bcero paﬁoTbI
1 Buosorus Kak Hayka 2 0.5
2 JKuBble CUCTeMbl U UX OpraHu3aLys 1
3 XVMUYeCKH COCTaB U CTPOeHHe K/IeTKU 8 1
4 JKu3He1esTeTbHOCTD K/IETKU 6
c Pa3mHOXeHMe 1 MHAUBUYaTbHOE 5 1
pasBUTHE OpPraHu3MOB
6 Hacne[cTBeHHOCTb ¥ U3MEHUUBOCTD 3 L5
OpraHu3MoB
7 Cenekuys opraHusMoB. OCHOBBI 3
BroTexHO/IOTUN
8 Pe3epBHOe Bpemsi 1
OBHUIEE KOJIMYECTBO YACOB I10 34 0 4

[TPOT'PAMME




11 K/TIACC

Konn4yecTBo yacoB
HaumeHoBaHuUe pa3/ie/ioB ¥ TeM
Ne n/nn KontposibHbie | IIpakTnueckue padoTni
NpOorpamMmal Bcero
paboThI
1 OBOJIOIMOHHAsT OWOJTOTHST 9 1
B
) 03HUKHOBEHHE U pa3BUTHe XXU3HU Ha 9 0.5
3emsie
3 Opranu3msbl ¥ OKpy»Katolllasi cpefa 5 1
4 Coo0I111ecTBa U 9KOJIOTUUECKHEe 9
CUCTEMBI
5 Pe3zepBHOe Bpems 2
OBIIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

[TPOT'PAMME




ITIOYPOYHOE IVTAHVUPOBAHUE

10 KJIACC
KosmmuecTBO yacos
Ne Jata
. Tema ypoka Beero KourposibHbie | IIpakTHueckue -
paboTsI paboThI
1 Bbuonorus B cucreme Hayk 1
MeTobl TI03HAHUS )KUBOU
nipupo/el. [IpakTrueckas
? pabota Ne 1 «/crnosb30BaHue 1 05
Pas/IMYHbIX METO/I0B IIPH
M3yueHU OMOIOTHYeCKUX
00BEKTOB»
3 Bbuonornueckue cucTeMsl, 1
TIPOLIeCChI Y UX U3yUeHUe
4 XUMUYeCKU COCTaB KIeTKH. 1
Boga 1 MmuHepasbHble COMU
5 benku. Cocras u cTpoeHue 1
benkoB
depMeHTbI — OHOIOTrUUeCKHe
KaTtanu3aropsl. JlabopaTopHasi
5 pabora Ne 1 <<MiyquHe 1 0.5
KaTa/IMTUYeCKOM aKTUBHOCTU
(hepMeHTOB (Ha pUMepe
aMMJIa3bl UM KaTasiasbl)»
YrneBogpl. JIunuabl 1
HyknennoBbie kuciaotel. ATO 1
Wctopus u meTozibl U3yueHus 1




K/IeTKU. KneTouHas Teopust

10

KneTka kak 11e/T0CTHast )KUBast
cucTema

11

CTpoeHue 5yKapruOTHYECKON
keTky. JlaboparopHast paboTa
Ne 2 «/3yueHue cTpoeHUst
KJIETOK PaCTeHWUH, )KUBOTHBIX,
rpruboB U OaKTepHii 1Mo
MHUKDPOCKOTIOM Ha TOTOBBIX
MUKpOIMpernapaTax 1 Ux
OTMCaHue»

0.5

12

OOMeH BelIeCTB WIH
MeTabo/In3M

13

doTtocuHTe3. XeMOCHUHTE3

14

OHepreTUyeckuii ooMeH

15

JK13HeHHBIN LUK/ KIeTKH.
Henenue knetku. MuTos.
Jlabopatophasi pabota Ne 3
«HabmtoeHrie MUTO3a B
K/IeTKax KOHUMKA KOpeIlKa
JIyKa Ha TOTOBBIX
MUKpOTIperapaTax»

0.5

16

buocunres 6enka. Peakius
MaTPUYHOTO CUHTE3a

17

TpaHcsiuss — OUoCUHTE3
benka

18

HeknerouHbie (GOpPMbI )KU3HU
— BUPYChI




19

@DopMbI pa3sMHOKeHUs
OpraHv3MOB

20

Metios

21

O6pa3oBaHue 1 pa3BUTHe
TOJIOBBIX KJ/IETOK.
OruI0/I0TBOPEHKE.
JlabopaTopHast pabota Ne 4
«/3yueHre CTPOEHHsI TI0JIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax»

0.5

22

VHavBrayanbHOe pa3BUTHe
OpraHr3MOB

23

I'eHeTriKa — Hayka O
Hac/aeCTBEHHOCTU U
V3MEHYUBOCTU

24

3aKOHOMEPHOCTH
HacJieJOBaHUsI IPU3HAKOB.
MoHorubpuHoe CKpeljiBaHue

25

urnbpuHoe CKpellBaHue.
3aK0H He3aBUCHUMOI'0
Hac/eZJoBaHUs TIPU3HAKOB

26

CuernieHHOe Hac/ieJoBaHUe
Tpu3HaKoB. JTabopaTopHast
pabota Ne 5 «V3yueHue
pe3y/bTaTOB MOHOTMOPUHOTO
1 TUTHOPUHOTO CKpelUBaHuUs
y Ap0o30(Usbl Ha TOTOBBIX
MUKpOTIperapaTax»

0.5




27

I'enetuka nosna. Hacnepgosanue
MPU3HAKOB, CLIETIJIEHHBIX C
T10JIOM

28

V3MeHuYnBOCTE.
HenacnencrBeHHast
HM3MeHUYMBOCTD. JIabopaTopHast
pabota Ne 6. 3yueHune
MOAU(PUKAIMOHHOM
WM3MeHUHBOCTH, TTIOCTPOEHUE
BapHAI[MOHHOTO psifia U
BapUaL[MOHHOW KPUBOM»

0.5

29

HacnencrBenHas
M3MeHUYMBOCTb. JlabopaTopHasi
pabota Ne 7. «AHa/IU3 My TaLuid
y Ap030(U/Ibl Ha TOTOBBIX
MUKpOIIperiapaTax»

0.5

30

I'eHeTuKa uesioBeka

31

Pe3epBHbIil ypok. O60061IeHNEe
o Teme «HacecTBeHHOCTb U
HM3MEHUMBOCTb OPraHU3MOB»

32

Ce]’IeKL[I/IH KadK HdYyKa U Iponecc

33

MeTo/pl U JOCTUKEHUS
CeJIeKLIUM paCcTeHU! 1
YKUBOTHBIX

34

BroTexHOI0THsS KakK OTpacb
MPOX3BO/ICTBA

OBLIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 K/TIACC

Tema ypoka

KosimuecTBO uacoB

KoHTpoibHbIE

Bcero
paboThI

IIpakTHuyeckue
padoThI

Jara
HU3yYeHUsS

OBOJIIOLIUS U METO/IbI €
U3yueHust

I/ICTOpI/IH Pa3BUTHA
Hpe,ZLCTaBJIeHI/Iﬁ 00 9BOJIFOIIMHA

MuKpOo3BOJTIOLMS

[MorynisAtust Kak 3/1ieMeHTapHast
e/IMHUILIA BU/IA U SBOJTIOLIUH.
JlaboparopHas pabota Ne 1
«CpaBHeHUe BU/IOB 10
MOpP(0/IOrMueCcKOMY KPUTEPHIO»

0.5

JBrKy1ue CUbl
(anemeHTapHbIe (DaKTOPHI)
3BOTIOLIMU

EcTecTBeHHbIM 0TOOD U €ro
hopmbl

Pe3sybTaThl 3BOMOLIUK:
TIPUCIIOCOO/IEHHOCTh
OpPraHu3MOB U
BU/1000pa3oBaHye.
JlaboparopHast pabota Ne 2
«Omnucanye MpucrocobIeHHOCTH
OpraHu3sMa U eé OTHOCUTETbHOTO
XapakTepa»

0.5




Hanpasnenus u nytu

1o TeMe «Bo3HUKHOBeHNe U

8 MaKpO3BOJIFOLIMA

9 HeobpaTMOCTh 3BOIOIMM

1 VicTopust )kK13HU Ha 3emiie U

0 METO/IbI ee U3yUeHHs

1 'uroTe3nl MPOUCXOXKAEHUS
JKA3HU Ha 3emiie

1 PasButue xu3Hu Ha 3emJie 110
3paM U repuojiam
OCHOBHBI€ 3Tarbl 3BOTIOLUN
PaCTUTETHHOTO U JKUBOTHOT'O

13 mupa. [TpakTrueckast pabora Ne 05
1 «M3yueHue UCKOTTaeMbIX '
OCTaTKOB PACTEHHWM U >KUBOTHBIX
B KOJUTEKLUSIX»

14 CoBpemeHHas cuctemMa
OpraHuuecKkoro Mupa

15 OBOJTIOLYS YeI0BeKa
(aHTpOTIIOTEHE3)

16 OBwoxyiue cusbl (hakTophl)
aHTpoToreHe3a

17 OCHOBHBIe CTaJJUU BOJIFOL[UU
yesioBeKa
YeoBeueckue pachl U

18 MPUPO/JHbIE afianTaluu
yesioBeKa

19 Pe3epBHbIi ypok. O606IIeHME




pasBUTHe XU3HU Ha 3eMyie»

20

OKOJIOTUS KaK HaykKa

21

Cpeap! obuTanus u
3K0JIoruecKue (pakTopbl

22

Abuotrueckue HaKTOPBI
JlaboparopHast pabota Ne 3.
«Mopdconornyeckre
0Cc0OEHHOCTH pacTeHUH 13
Pa3HbIX MeCT 0OUTaHUS».
JlabopaTopHast pabora Ne 4.
«B/vsiHUe cBeTa Ha pOCT U
pa3BUTHe YePEeHKOB KOJieyca»

0.5

23

buoTtuueckue hakTopbl

24

OKonoruueckre XxapakTepuCcTUKU

nonyJisiuu. [TpakTrueckast
pabota Ne 2 «ITogcuer

IIJIOTHOCTHU HOHYJIHL[I/Iﬁ Pa3HBIX

BU/IOB PaCTeHUIN»

0.5

25

Coo011ecTBa OpraHu3MOB —
Ouvo1IeH03

26

DKOJIOTUYeCKHUe CUCTEMBI
(sKOCHCTEMBI)

27

OcHOBHBIe MOKa3aTe/nu
5KOCUCTEMBI. DKOJIOTUYeCKre
nupamu/el. CBOKCTBa
skocucTeM. CyKrieccus

28

ITpupoaHbIe 5KOCUCTEMBI

29

AHTpOHOFEHHbIe 9KOCHUCTEMBI




buocdepa — rnobanbHast

30 1
3KOCHCTeMa 3eM/U
3aKOHOMEpPHOCTH

31 1
CyILleCTBOBaHMs1 6rocdepsl
YenoBeuecTBO B broctepe

32 1
3emsu

33 Cocy1iiecTBOBaHUe MPUPO/IbI U 1
yeJi0BeueCTBa
Pe3epeHbIii ypok. Ob600ITIEHNE

34 Tembl «Coo01iecTBa u 1
9KO0JIOTHUeCKHE CUCTEMbD»

OBLIEE KOJIMYECTBO YACOB I10 34 55

I[TPOTPAMME




ITPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA OCHOBHON OBPA30OBATE/IbHOU
ITPOI'PAMMBI

10 K/TACC

Kop,
NpoBepsieMoro
pe3y/ibTaTra

IIpoBepsiemble npeMeTHbIE Pe3y/1bTaTbl 0CBOEHHs 0CHOBHOMU
o0pa3oBaTe/IbHOI MPOrpaMMbI CPe/JHero 001ero 06pa3oBaHus

CchopMUpOBaHHOCTb 3HAHUM O MecTe W pOJM OMONOTUM B CHUCTEMe
HayYHOT'O 3HaHUS eCTeCTBEHHBIX HayK, B (JOPMUPOBAHMU COBPEMEHHOM
eCTeCTBeHHO-Hay4YHOM KapTHHBI MMPa M HayuyHOTO MHPOBO33DEHHS; O
BKJIa/le POCCUHCKMX W 3apyOe)KHbIX YUeHBIX-OMOJIOTOB B pa3BUTHE
Ouosioruy; (GyHKIMOHATBHOM TPAMOTHOCTU YesiOBeKa /ISl pPelleHUs

JKM3HEHHBIX 3aJa4

YMeHHe pacKpbIBaTh CojJep)KaHHe OWOJOrMuecKUX TePMUHOB U
TIOHATHUI: )KW3Hb, K/I€TKA, OPraHn3M; MeTabo/m3M (0OMeH BellecTB U
2 rpeBpallleHle SHepruM), romeocTta3 (caMoperyssiusi), YypOBHeBas
OpraHu3alus KMBbIX CUCTeM, CaMOBOCIIpOU3BeJeHue (PernpoAyKLus),

HaC/1e JCTBEHHOCTb, UI3MEHUHNBOCTB, POCT X PA3BUTHUE

YMeHue u3naraTh OHo/ioTHUecKre TeopuM (K/IeTouHasi, XpOMOCOMHas,
MyTaluoHHas), 3akoHbl (I'. Mengens, T. Moprana, H.W1. BaBunosa) u
3 yueHus1 (0 IieHTpaX MHOroobpasusi U TIPOUCXOKAEHUS KYJIbTYPHBIX
pactenuit H.W. BaBusnoga), onpefensiTe rpaHULbl UX MPUMEHUMOCTH K

JKHBBIM CHCTeMaM




YMeHWe BjafieTb MeTOJAaMM HAyuyHOTO II03HaHUSI B OHOJIOTHH
(Habmmo/leHre W OTHMCAHKE >XMBBIX CHUCTEM, IPOLIECCOB U SIBJIEHUIA;
opraHusalsi Y TpoBeJieHWe  OWOJIOTHYEeCKOTO  KCIIepUMEeHTa,
BbIJBIDKEHHWE  TUIMOTEe3bl;  BbISIBJIEHWE  3aBUCUMOCTH  MEXIY
HCCIelyeMbIMU BelTMUMHAaMH, 00BsICHEHHE TIOJyYeHHBIX pe3y/bTaToB,
WCIONb30BaHHbIX HAyYHbIX TOHSATUW, TEOpUM U 3aKOHOB; yMeHHe

Ae/1aTb BBIBOJAbBI HA OCHOBAHHWH IOJTyU€HHbBIX pEBYJ'IbTaTOB)

YMeHHe BBIIE/IATH CYIeCTBEHHbIe IIPU3HAKA BUPYCOB, KJIETOK
MPOKApUOT W  3YKApUOT, OJHOK/IETOUHBIX W  MHOTOK/IETOUHBIX
OpraHu3MOB;  OCOOEHHOCTHM TMpoOllecCOB OOMeHa  BeIIeCTB WU
MpeBpaIlieH|sT SHEPrMU B K/IeTKe, (OTOCHHTe3a, IUIACTUUECKOTO |
JHEPreTUYeCcKoro  obMeHa,  XeMOCHHTe3a, MWTO3a,  Meio3a,
OIUIO[IOTBOPEHHUS, ~ PA3MHOXKEHMsI,  WHAWBUAYalbHOTO  Pa3BUTHSA

opraHu3ma (OHTOreHe3)

YMeHHe TIpUMEHSTh  [OJlyYeHHble 3HAaHUS [ OOBSICHEHUS
OMO0/IOTHUECKUX TIPOLIECCOB W SIBJIEHWH, ZJIs1 TIPUHATHUS TTPAKTUUECKUX
pellieHni B TTIOBCeIHEBHOM >XU3HU B 1e/siX obecrieueHnst 6€30macHOCTH
CBOETO 3/J0POBbSI U 3/J0POBbsI OKPYKAIOLLMX JIFOZiel, CoO/0jeHr st HOpM
rPaMOTHOTO TIOBeJileHUsI B  OKpY’Kalolllel MpUpPOJHOW  Cpefie;
MOHUMaHHe HE0OX0IUMOCTH WCTIO/Tb30BaHUS JIOCTYDKEHUH
COBPEMEHHOW OHOJIOTMM W OWOTEXHOJOTUH [i/is  parjMOHaIbHOTO

TIPUPO/OTI0JIb30BaHUs

YMeHue pellaTb 3/eMeHTapHble TeHeTUUeCKWe 3ajlaud Ha MOHO- U
MUrHOpUIHOe CKpeIMBaHue, CleTVIeHHOe Hacje/[0BaHHe; COCTaBJISATh
CXeMbl ~ MOHOTHMOPUIHOTO  CKpellUBaHUs  JJIsi  TIpeJcKa3aHus

HacC/1eJOBaHMs MMPHU3HAKOB Y OPraHrM3MOB




YMeHHe BBIMOHATH JlaDOpaTOpHbIE U MPaKTUYeCcKue  paboThl,
cobsroiaTh TpaBWsia TpU pabore ¢ yueOHBIM U 1aOOpaTOPHBIM
obopy/joBaHrEM

YMeHre KPUTUYECKHU OL|eHMBaThb M HMHTEepIpeTHUpOBaTh WH(OPMALUIO
OMOIOrMYeCKOro COZlepKaHusl, BKJTFOUAIOIIY0 TICeB/JOHAYYHbIe 3HAHUS
13 pa3nuuHbIX UCTOYHUKOB (CMU, HayuHO-MOMNYy/ISipHbIe MaTeprasbl);
3TMYeCKUe acreKTbl COBpPeMEeHHbIX MCCAefjoBaHUl B Ouosorny,

MeJUIHe, OMOTeXHOIOT MU
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YMeHre co3fiaBaTb COOCTBEHHbIe MTMCbMEHHbIe U YCTHbIE COOOILeHMs],
00006111as1 61osI0rHYecKyro MHPOPMALMIO U3 HECKOIBKUX UCTOUHUKOB,

r'PaMOTHO HUCIIOJ/Ib30BdTh TTOHSATUMHEBIN arriapar ouosioruu

11 K/TACC




Kop,
NpoBepsieMoro
pe3y/jbTara

IIpoBepsiemble NpeMeTHBIE Pe3y/ILTAThI 0CBOEHHs 0CHOBHOM
oOpa3oBaTe/IbHON MPOrpaMMbl CPe/JHero 001ero 06pa3oBaHus

CchopMUpPOBaHHOCTb 3HAHUM O MecTe W pOJM OMONOTUM B CHUCTEMe
HayuyHOT'0 3HaHUS eCTeCTBEHHbIX HayK, B (HOPMHUPOBAHUU COBPEMEHHOM
eCTeCTBEHHO-Hay4YHOM KapTHHbBI MMpa M HayuyHOTO MHPOBO33DEHHSI; O
BKJIa/le POCCUHCKMX W 3apyOe)KHbIX YUeHBIX-OMOJIOTOB B pa3BUTHE
Ouosioruy; (yHKLUMOHATBHOM TPAMOTHOCTU uesiOBeKa [Jisi PelleHus

JKWU3HEHHBIX 3d1d4

YmeHue PaCKpbIBATL  COZEep>KaHKre OK1OIOrMUeCKUX TEPMHUHOB U

TIOHSITUM: BUJ, TIOMYJISILWs, TeHO(MOH/[, 3BOIOLMS, ABWXYII[HE CHbI

(dpakTopmi) 3BOJTIOLIUH, TIPUCTIOCOO/IEHHOCTD OpraHu3MOB,
BH7Io00pa3oBaHue, 9KOJIOTUYeCcKue dakxTopkl, JKOCHUCTEMA,
MPOAYLIEHTbI, =~ KOHCYMEHTBbI,  peAyLeHTbl,  LIeMM  TIUTaHus,

JKOJIOTUYeCKasi mupamu/ia, broreorieHo3, brocepa

YMeHMe n3narate OHOJIOTMYeCKre TeOpuH (3BOIOLMOHHAsE Teopusi Y.
[lapBrvHa,  CHUHTeTMYeCKass TeOpHsl  SBOJIIOLMH), 3aKOHbl U
3aKOHOMepHOCTH (3apogpiiieBoro cxozacrtsa K.M. Bspa, uepesoBanus
IJIaBHBIX HarpasyieHUH U nyTeii sposmonyu A.H. CeBep1joBa, yueHUs 0
ouochepe B.M.  BepHasckoro), onpeAensTh  TPaHUIBI WX

NMPUMEHHUMOCTH K >XMBBIM CHCTeMaM

YMeHMe Ba/ileTb MeTOAAaMH HAyuyHOrO TIO3HaHWs B Ouosorum
(HabsrofieHMe U OMMCAaHKE >XUBBIX CHUCTEM, TPOLIeCCOB U SIBJIEHUM;
OpraHu3anusi W TpoBefieHHe OMOIOTMUECKOTO  SKCTIepUMEHTa,
BbIJIBIDKEHHWE  TUIOTe3bl;  BbISIBJIEHME  3aBUCHUMOCTH  MEXIY
WCC/Ie[yeMbIMHA BeJTMUMHAMH, O0OBSICHEHHe T0/TyYeHHBIX pe3y/IbTaToB,
VCTIO/Ib30BAHHBIX HAYYHBIX IIOHATHUM, TEOPUM W 3aKOHOB; yMeHHe

Aej1aTb BBIBOJAbI Hd OCHOBAHHWH IMOJTYUE€HHBIX pEBYJ'II:TaTOB)




YMmeHue BBIJIE/IATh CYII|eCTBEHHbI® TIPU3HAKH CTpOEHUsI
OUo/IOTHUeCKUX  OOBEKTOB: BUJOB, TOMYJSLUNA, TIPO/AYIIEHTOB,
KOHCYMEHTOB,  DEe/yLIEHTOB, = OWOreol|eHO30B U  JKOCUCTEM;
0Cc00eHHOCTH TMIPOLIeCCOB Hac/1eZICTBeHHOMH M3MEHUHBOCTH,
€CTeCTBEHHOTO0  0TOOpa, BHA000pa30BaHMS, TPUCIIOCOOIEHHOCTH
OpPraHu3MOB, [JEMCTBUSI 3KOJIOTHUECKHUX (PAKTOPOB Ha OpraHW3MBI,
MepeHoca BeIIeCTB U MOTOKa SHEPIMU B 9KOCHCTEMaX, aHTPOIOT€HHbIX
M3MeHEeHUI B 9KOCHCTeMaX CBOeH MeCTHOCTH, KDyrOBOPOTa BEIeCTB U

O1MOreoXMMHUUECKHX ITUKJIOB B OHoChepe

YMeHHe TIpUMEHSTb  TIOJIyUeHHble  3HAHWS IS OOBbSCHEHUs
O1O0/IOTUUeCKUX TIPOLIECCOB W SIBJIEHWH, ZJIsl TIPUHATHUS TTPAKTUUYECKUX
pelilieHU! B MOBCeJHEBHOM >XKU3HU B Lie/isix obecrieueHust 6@30macHOCTH
CBOETO 3/10POBbSI M 3/10POBbsI OKPY KAIOLIHX JIF0ZeH, coOmoieHrss HOpM
rPaMOTHOTO TIOBeJleHHsI B  OKpY»Kalolllell MpUpPOAHOW  cpefie;
MOHUMaHUe HE0OX0IUMOCTH HCII0/1b30BaHus JOCTYDKEeHU

COBPEeMEeHHOU OMO0JIOTHH /17IS PAL{MOHATBHOTO TIPUPO/IOTIONb30BaHUS

YMeHHe pellaTh 37eMeHTapHble OUOJIOrMYecKre 3a/laud, COCTABJISTh

CXeMblI [lepeHOoCca BelleCTB U SHePruu B 3KocucTeMax (el MUTaHUs])

YMeHUe BBIMOJMHATH J1abOpaTOpHbIe W TIPAaKTUYeCKWe  paboThl,
cobmofaTh TipaBWia MpU paboTe ¢ yueOHBIM W J1aOOPATOPHLIM

obopyjoBaHHEM

YMeHWe KPUTHYECKH OL|eHHWBaTb W WHTEPIIPeTHPOBaTh MH(MOPMALHIO
OMOIOrMUeCcKOro CO/iepKaHusl, BK/IFOUAIOLYIO NICeB0HayUHble 3HaHUs
13 pa3UyHbIX UCTOUHMKOB (CMU, HayyHO-TIOMy/ISIpHBIE MaTepUasbl);
paccMaTpUBaTh ryiobanbHbIE 9KO0JIOTHUECKHe 1po0JiemMbl
COBPEMEHHOCTH, ()OPMHPOBATh 10 OTHOILIEHHIO K HUM COOCTBEHHYIO

TO3ULIUIO
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YMeHHe co3JjaBaTh COOCTBEHHbIE MMUChbMEHHBIE U YCTHBIE COOOIEHMS,
00600111251 6GrioTIOrMUeCKyr0 WHGOPMAL[UIO U3 HECKOBKHUX HCTOUHUKOB,

r'PaMOTHO HCIIOJ/Ib30BdTh TTOHATUMHEBIN arriapar 6uroorun




ITPOBEPSA

10 KJ/TIACC

EMBbIE O3JIEMEHTbBI COJAEPKAHUA

Kopg,

IIpoBepsieMblii 3/IEMEeHT CO/iepXKaHUA

Bbuosnorus kak Hayka

1.1

buonorusi — Hayka O >XuUBOW mpupoje. Ponb Ouosormu B (OpPMHUPOBAHWU

COBpEMeHHOﬁ Hay‘—IHOﬁ KapTHUHbI MHPd. Cucrema OMOIOrHYECKUX HayK

1.2

MeTo/ibl TI03HAHMS >KUBOW TIpUPOABI (Hab/roZieHre, SKCIIepUMeHT, OIHCaHue,
v3MepeHHe, KiaCCU(UKaIMs, MO/e/UpOBaHye, CTaTHUCTUYecKass 00paboTka

JIaHHBIX)

JKuBEBIe cCTeMBI U UX OpraHyv3anya

2.1

JKuBbie cucrembl (6rocucTeMbl) Kak mpeaMeT u3yueHuss Ouonoruu. CBOWCTBa

Ouocucrem u ux pasHoobpasue

2.2

YPOBHI/I OpraHu3aliin ourocucreM: MOJ'IEKYJ'IHPHO-FEHGTI/I‘-IECKI/If/i, KJIETO‘{Hblﬁ,

OpraHu3MeHHBIH, MOMYJIALMOHHO-BU/IOBOM, SKOCUCTEMHBIH, OroChepHbIi

XUMHUUECKUM COCTaB U CTPOeHHe KJIeTKU

3.1

XUMUUECKUM COCTaB KJIeTKW. XUMHUUecKue SJeMeHThbl: MaKpO3JieMeHTHI,
MUKpO3/ieMeHThl. Bopa u  MuHepasibHble BelllecTBa. PYHKIMUA BOAbI U

MHUHepaJIbHBIX Bell[eCTB B KieTke. [Toj/iep>kaHie 0CMOTHUECKOTro OaslaHca

3.2

Benku. CoctaB u cTtpoeHue OeKOB. AMHWHOKUCIOTHI — MOHOMEpHI OesKOoB.
HesameHnMble ¥ 3aMeHMMble aMHHOKHUC/IOTbL. AMMHOKUC/IOTHBIM COCTaB.
YPOBHU CTPYKTYphI O€/IKOBOM MOJIEKYJibl (IepBUYHAs], BTOPUYHAsSI, TPeTUUHAs U
yeTBePTHUHAsE CTPYKTypa). XHMHUeckue CBoiicTBa OenkoB. buosornueckve
dbyHKI[MH 6eNKOB.

@epmenTbl — GUosIOrMUeckre KaranusaTopbl. CTpoeHue (epMeHTa: aKTHUBHbIH
LeHTp, cyOctparHas crenuduynocts. KodepmenTsl. Butamunbl. Omimuus

(hepMeHTOB OT HeOpraHUUeCKHUX KaTaJu3aTOpPOB

3.3

YrneBogpl: MOHOcCaxapu/ibl (T/I0KO3a, pubo3a U /ie30Kcupubo3a), arcaxapuzibl
(caxaposa, /aKro3a) M TMosMcaxapujbl (Kpaxmas, TJIMKOTeH, Le//Ii0/103a).
Buonornueckrie pyHKLMU YI/I€BOJOB.

Jlunuapl:  TpUIMIMLEpWABI,  cTepouabl,  ¢dochomunuabl.  'uapodunbHoO-
rupodoOHble cBolcTBa. buosorndeckue ¢yHkumMy unuAoB. CpaBHeHUe

YyrjieBO/10B, 0e/KoB U JINTIN/10B KdK NCTOYHHWKOB 3HEPIruu

3.4

Hyxkneunossle kucnotel: IHK 1 PHK. Hykneotuapsl — MOHOMepbl HYK/JIeMHOBBIX




kucior. Ctpoenne u ¢yHkiuu [HK. Crtpoenuve u ¢yukiuu PHK. AT®:
CTpoeHHre U (PyHKLIMU

3.5

[Turosiorus — Hayka o Kietke. Kietounas teopus. MeTozbl U3yueHUs KJIeTOK

3.6

Krerka Kak 1enoctHasi >kvBasi cucrtema. OOle MpU3HAKW K/IETOK: 3aMKHYTast
Hapy>kHasi MeMmOpaHa, MosieKysibl [JHK Kak reHeTHMuecKuil arirapar, chcTeMa

CcHUHTe3a Oeka

3.7

THIBI KJIETOK: 3yKaproTUYecKasi ¥ MpoKapuoThueckas. Oco0€HHOCTH CTpPOeHHst
MPOKapUOTHUEeCKON  KieTkKd. KrerouHas creHka Oakrtepuil. CrpoeHue
5YKaprOTUUeCKOM KieTKH. OCHOBHble OT/IMUMSL PACTUTENbHOM, >KUBOTHOW U

rpUOHOM KJIeTKU

3.8

[ToBepXHOCTHbIE CTPYKTYpbl KJI€TOK — K/IeTOUHasi CTeHKa, TIMKOKalIWKC, WX
¢byskium. [Tna3mMaTrueckass MemOpaHa, eé CBOWCTBA M (QyHKIMU. LIuTonna3sma u
eé opraHougel. OgHOMeMOpaHHbIE OpPraHOW/BI K/IETKW: 3HZOIIa3MaTHYecKast
cetb (OIIC), ammapar ['onabaxy, nr3ocombl. IloyaBTOHOMHBIE OpraHOW/bI
K/IETKA: MUTOXOH/IpUM, TIacTU/bl. TIpoucxoxaeHre MUTOXOHAPUNM U TIIACTH/,.
Bugpbl iacty. HememOpaHHBIe OpraHOW/bI KJIETKH: PUOOCOMBI, KIeTOUHBINA

LIEeHTp,
PECHUYKH, XTYTUKU. PYHKILIMK OPraHOU/I0B KJIeTKU. BKiroueHust

3.9

Slnpo — perynaTopHbli LeHTp KieTku. CTpoeHue sapa: siiepHasi 000/IOukKa,

KapHoI1a3Ma, XpOMaTHH, S/IPBIIIKO. XPOMOCOMBI

3.10

TpaHcropT BelecTB B KJIeTKe

)KI/IBHGAEHTEJILHOCTL K/IeTKH

4.1

OOMeH BelecTB, WIM MeTaboIu3M. AcCUMHIAIMS (T/IaCTUUYeCKUid 0OMeH) u
JUCCUMUISILMS (SHepreTueckuid oOMeH) — /iBe CTOPOHBI €AMHOTO TIpoliecca
MeTabomm3ma. Turbl o6MeHa BelllecTB: aBTOTPO(HBINA U reTepoTpodHbId. Posb

Cl)epMeHTOB B 0OMeHe BeIeCTB U IpeBpalljeHUKU SHEPIrvU B KJIIETKE

4.2

®otocuHTe3. CBeToOBast U TeMHOBas1 a3kl (hoTOCHMHTe3a. Peakiiun (poTocHHTe3a.
OddekTrBHOCTL (hOTOCUHTe3a. 3HaueHWe (DOTOCHMHTE3a [Jis1 KU3HU Ha 3emiie.
BnusiHue ycioBud cpebl Ha (DOTOCHMHTE3 M CIIOCOOBI TIOBBIIIEHUS €ro
MPOAYKTUBHOCTH Y Ky/bTYPHBIX PAaCTEHHUH.

XemocuHTe3. XeMOCHHTe3UpymIue OakTepuH. 3HaueHWe XeMOCHHTe3a IS

JKU3HU Ha 3emiie

4.3

OHepreTnyeckuii oOMeH B KieTkKe. PacijeryieHve BelecTB, Bblie/ieHHe U
aKKyMy/IMpOBaHHEe SHEPruM B KjeTKe. OTarbl JHepPreTMueckoro obOMeHa.
I'nukomu3. Bposkenne u ero Buzbl. KucnopopHoe okucieHUe, WM K/I€TOUHOE

Jpixanue. OPPeKTHBHOCTh SHEPreTUYecKoro ooMeHa

4.4

Peakijuu MaTpuuHOro cuHrte3a. I'eHeTnueckass nH@opmauus u JJHK. Peanvzaiys

reHeTHYeckoi HMHoOpMalMM B KieTkKe. ['eHeTHUeCKW KOJ M ero CBOMCTBa.




Tpanckpurnius — Matpuusbiii cuHTe3 PHK. Tpancmsius — 6uocuHTe3 Geska.

KoavpoBanue aMUHOKUCIOT. Posib pubocom B OrocuHTe3e Oefnka

4.5

HexnerouHsle (opMbl >XHM3HKM — BUPYChl. VicTopusi OoTKpbITUS Bupycos ([.U.
VBaHoBckuii). OcCOOEHHOCTH CTpPOEHHsT U JKU3HeJesTelbHOCTU BHDPYCOB.
bakrepuogaru. bone3nu pacTeHuii, >XMBOTHBIX U UeJiOBeKa, BbI3bIBaeMbie
BUpycamu. Bupyc ummyHogedunura uenoBeka (BUY) — Bo30yaurens CITN/da.

[TpodunakTHKa pacrpocTpaHeHUsI BUDYCHBIX 3a00/ieBaHMA

PasmHoxeHHe U WHAWBHYd/IbHOE DA3BUTHE OPraHN3MOB

5.1

KreTouHbli I1[UK/I, WIX >KWU3HEHHbIM IUK/A KjieTKH. WHTepdasa W MMTO3.
[Mporieccel, npoTekatoiiye B MHTepdase. Permkaiys — peakis MaTPUUHOTO
cunre3da [JHK. Crpoenue xpomocoM. XpOMOCOMHBI Habop — KapHOTHIIL.
OunaouaHbli W TalyIOWJHBIA  XPOMOCOMHBIe  HAbopbl.  XpoOMaTuzbl.
LluTonornyeckrie OCHOBbI DPa3MHOXXEHUSI W HWHAMBUJYaAbHOTO Pa3BUTUSA
OpraHU3MOB.

Henenvie knetku — muro3. Craguu muro3a. I[Iporjecchl, rpoucxofsiive Ha

Pd3HBIX CTaAUAX MUTO3d. buonoruueckuii CMbIC/T MUTO3a

5.2

@opMbl pa3MHOXKEHMs OpraHu3MoB: Oecriosioe ¥ TosioBoe. Buapl 6ecrionoro
pPa3MHOKeHHs: JlelieHHe Ha/Boe, TIOYKOBaHWE OJHO- W MHOTOKJ/IETOYHBIX,
criopooOpa3oBaHue, BereTaTUBHOE pa3MHOXKeHHe. W cKyccTBeHHOe

K/IOHMPOBaHWe OPraHU3MOB, €Tr0 3HaUeHHe /IS CesIeKIUN

5.3

[TosoBOe pa3MHOXKeHUe, ero OTJMUMS OT Hecrosioro.
Meiio3. Craguy Merios3a. Ilponeccsl, mpoucxopdiue Ha CTafusix Melo3a.
[ToBegenue xpomocoMm B Meiio3e. KpoccuHroBep. buonoruueckuii CMbICT U

3HaueHue Merio3a

5.4

['ameToreHe3 — mpoljecc 00pa30BaHUs TOJIOBBIX K/IE€TOK Y >KUBOTHBIX. I10/0BBIE
JKeJsie3bl: CeMeHHUKU U ssuyHUKW. OOpa3oBaHWe W Pa3BUTHE T0JIOBBIX K/I€TOK —
rameT (CriepMaTo30u/l, STHLIEK/IeTKa) — criepMaToreHe3 U ooreHe3. OcobeHHOCTU

CTPOEHUs SULIEKIeTOK U criepMaTo30ouioB. OrtogoTBopeHue. [lapreHoreHes

5.5

WuavBuayanbHoe — pa3BuTHe — (OHTOreHe3).  OMOpHOHANbHOE  pa3BUTHE
(smbOpuoreHe3). Jtarbl SMOPUOHAIBHOTO PA3BUTHSL Y TIO3BOHOUYHBIX JKUBOTHBIX:
npobnenue, racTpyssLus, opraHoreHe3. IToctamMOpuoHambHOe pa3ButHe. THITbI
MOoCTIMOPHOHA/ILHOTO Pa3BUTHS: TPsIMOe, HerpsiMoe (JTMUYMHOYHOe). BiusiHue
Cpefibl Ha Pa3BUTHE OPraHU3MOB; (DaKTOPbI, CIIOCOOHBIE BLI3LIBATh BPOXK/IEHHBIE
yPO/ICTBaA.

Poct 1 pa3BuTHe pacteHunii. OHTOreHe3 1BETKOBOT'O pacTeHUs: CTPOeHUe CeMeHH,

CTaguK pa3BUTHA

o))




6.1

[Tpenmet u 3asaum reHeTuku. VicTopusi pa3BUTHS FeHeTUKU. BKias poCcCUMCKUX
M 3apyOeXHbIX YYEHbIX B pa3BUTHE TeHeTUKU. MeTo/ibl TeHeTUKU
(rubpH0/IOTHUeCKUH, LIUTOTeHeTUUeCKUM, MOJIEKY/ISIPHO-TeHeTUUeCKUI).
OCHOBHBIE TeHeTUUeCKue MOHATUS. ['eHeTHUecKass CUMBOJIMKA, UCTIOJIb3yeMasi B

CXeMax CKpeLUBaHWMH

6.2

3aKOHOMEpPHOCTU HacJ/ie[loBaHUs TIPU3HAKOB, ycCTaHOB/eHHble ['. MeHzenem.
MoHorubpugHoe CKpelvBaHWe. 3aKOH eJuHOO00pasusi THOPHOB TE€pPBOTO
rnokosieHusi. [lpaBuno [OMUHUpDOBaHWs. 3aKOH paclieryieHus TPU3HaKOB.
['nnioTe3a uncToThl rameT. [1oHOE ¥ HeroHoe JOMUHUPOBaHKE.

[urubpugHoe CKpeliyBaHWe. 3aKOH He3aBHCHMOTO HAC/e/[0OBAHHUSI TPU3HAKOB.
LluToreHeTrueckrue OCHOBBI AWTMOPUIHOTO CKpel[uBaHUs. AHaIU3UpYollee
CKpellMBaHue.  VIcrionb3oBaHWe — aHA/IM3UPYHOIIEro  CKpellMBaHUA VIS

oripe/ie/IeHusI TEHOTHUTIa 0Co0U

6.3

CueruieHHOe HacjefoBaHWe Mpu3HakoB. Pabora T. MopraHa Mo ciiernjieHHOMY
HacleOBaHUK TreHOB. HapylieHwe cuervieHWss TeHOB B pe3ysbTare
KPOCCUHroBepa. XpOMOCOMHasi Teopusi Hac/e[CTBeHHOCTU. [‘eHeTHueckue
KapThl.

'enetrka rmona. XpoOMOCOMHOe oOripefiejieHWe I1071a. AYTOCOMbI U TI0JIOBbIe
XpOMOCOMBI. ['OMOrameTHble U TeTeporameTHble opraHusMbl. HaciegoBaHue

IMPU3HAKOB, CLEIJIEHHBIX C I1I0JI0M

6.4

W3meHumBOCTb. BUbl M3MEHUMBOCTH: HeHAaC/e[]CTBeHHasi W Hacje/CTBEHHasl.
Pone  cpeapl B HeHac/leCTBEHHOW  W3MEHUMBOCTU.  XapaKTepUCTHKA
MOAM(UKALIMOHHOW W3MEHUYMBOCTH. BapualMoHHBIM psii U BapuhaLMOHHAas
kpuBasi. Hopma peakijuu nmpu3Haka. KonmuecTBeHHble U KauyeCTBEHHbIE

MpU3HAKU M UX HOpMa peakuyy. CBoliCcTBa MOAU(DUKALIMOHHON H3MEHUMBOCTU

6.5

HacnenctBeHHasi, WM TreHOTUIIMYecCKas, W3MeHUMBOCTb. Kom6uHaTHBHas
M3MEHUMBOCTb. Mei03 ¥ TI0JIOBOM TIPOL[eCC — OCHOBAa KOMOWHATHUBHOMN
M3MeHUYMBOCTU. MyTaloHHass H3MeH4YMBOCTh. Kilaccuukanus MyTaLuii:
reHHble XPOMOCOMHbBIE, FeHOMHbIe. YacToTa ¥ NMpUYMHbI MyTalui. MyTareHHble
(akTOpHBl. 3aKOH FOMOJIOTUUECKMX PSIIOB B HAac/leCTBeHHOU n3MeHunBocTH H.U.

BasunoBa

6.6

lenetuka uesioBeka. Kapuotun uesnoBeka. OCHOBHble MeTOZbl T'€HETUKU
Yyesi0BeKa: reHeajoruyecKum, O/TM3HEIIOBBIH, LIUTOTeHeTUUeCKUM,
OMOXUMHUUECKUH, MOJeKyaspHO-TeHeTHuecKuii. CoBpeMeHHOe OrpejiesieHre
TeHOTHIIA: TTIOJTHOTeHOMHOe CeKBeHWPOBaHME, TeHOTUITMPOBaHUe, B TOM YMUCJIe C
nomotsio T11IP-ananu3a. HaciencTBeHHble 3a0o0/eBaHMsI uesiOBeKa: TeHHbIE
6osie3ny, 6one3HU C Hac/aeICTBEHHOM TpepacIio/ioKeHHOCTbI0, XPOMOCOMHbIE

Oonesan. ComaThyeckKue W TeHepaTHBHbIE MYyTald. [IPUHIUIBI 340pPOBOTO




obpa3a JKW3HH, [JUArHOCTUKH, TIPOMOWUIAKTUKA W JIeUeHUs TeHeTHUeCKUX
bomne3Heil. MeqUKO-reHeTHUECKOe KOHCY/IbTHPOBaHUe. 3HaueHHe MeAUL[MHCKON

FeHeTHWKH B IIpeJOTBPAllleHUH U JIeUeHNU I'eHeTUUEeCKUX 3a00/1eBaHUl UeI0BeKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOIOTHUH

7.1

Cenekusi KaK HaykKa M TpoLiecC. 3aposk[eHue CeneKUUd U [JOMeCTUKAaLUs.
Yuenre H.M. BaBunoBa 0 IjeHTpax TIPOMCXOXAEHHS UM MHOrooOpa3us
KYJIbTYPHBIX pacTeHUW. LleHTpbI MPOMCXOXKAeHUs JOMALHUX XXKUBOTHBIX. COPT,

1opo/a, ITaMM

7.2

CoBpemeHHbIe METO/bl CeNeKI[MHU. MacCOBbIM U WHAUBUAYaTbHBIA OTOOpHI B
celieKLIMM pacTeHWMM W >XUBOTHbIX. OlleHKa 3KcTephepa. BaM3KopoicTBeHHOe
CKpelyuBaHue — WHOpuUAWHT. Yuctass nuHMs. CKpelUBaHUE UWCTBIX JIMHUM.
[etepo3uc, wiv rubpuHas cuna. HepocTBeHHOe CKpeIlfUBaHUe — ayTOPU/IUHT.
OtpanéHHass THOpUAM3ALMS M €€ ycrexw. VICKYCCTBeHHBIM MyTareHe3 u
roJiyueHre TOUIIONI0B. [JOCTIKeHUsT CeNeKI[UU pacTeHW, >KUBOTHBIX U

MHMKPOOPIaHHU3MOB

7.3

bruoTtexHosoruss Kak OTpacib IpPOU3BOACTBA. ['eHHas WHXKeHepus. OTarlbl
co3ganusi pekombuHanTHOM /[JHK W TpaHCreHHBIX opraHu3MoB. KieTouHas
vHkeHepusi.  Kinertounele  Ky/nbTypbl. MMKDOK/IOHa/IbHOE  pa3sMHOMKEHHe
pacteHnd. KjioHMpOBaHWe  BBICOKONPOAYKTHBHBIX — CeIbCKOXO03WCTBEHHBIX
OpraHM3MOB. JKOJIOTHMUeCKre W 3Thueckue mpobsembl. 'MO — reHeTHuecku

MOJU(ULIMPOBaHHbIE OPTraHU3MBI

11 K/TIACC

Kog

HpOBEpHEMbIﬁ 3JIEMEHT CO/iepP>KaHUusA

OBOJIIOLIMOHHAsT OMO0JIOTHs

1.1

OBOJTIOLIMOHHAS TEOPUS ¥ €€ MeCTO B OMOJIOTHH.

CeugerenbctBa  3BoJtoLMU.  [lajeoHTO/IOTHYECKHe:  TOC/Ie0BaTe/bHOCTD
TNOsIBJIEHUsST BUJOB B Ta/leOHTOJIOTMYECKOM JIETOMUCH, TiepexofHble (HOPMBL.
buoreorpadurueckue: cxoAcTBO U pasnuuve ¢ayH U GIOp MaTepukoB W
OCTPOBOB. OMOPHOIOTMYeCKHe: CXO/ICTBA M Pa3/INuMsi SMOPHUOHOB Pa3HbBIX BU/IOB
M03BOHOUHBIX. CpaBHUTebHO-aHaTOMUUeCKHe: TOMOJIOTUYHbIe, aHa/lOTHUUHbIE,
pPyZAUMEeHTapHbIe OpraHbl, aTaBU3Mbl. MOJIEKY/ISPHO-OMOXUMHUECKHe: CXO/CTBO
MeXaHW3MOB HAC/Ie[ICTBEHHOCTH W OCHOBHBIX MeTabOo/MuecKux IMyTel y BCex

OpraHu3MOB




1.2

OBomoLMOHHass Teopus Y.  [lapBuHa. IIpeArnocbuiki — BO3HHWKHOBEHUS
JapBUHU3Ma. JIBWXKYIIMEe CWIbl 3BO/IIOLMH BUJOB 10 [lapBuHYy (M30BITOUHOE
pa3MHO)XeHHe NP OTPaHUUeHHOCTH PecypCoB, HeorpeZie/ieHHasi U3MEHUMBOCTD,

6opb0a 3a CyleCcTBOBaHUe, eCTeCTBEHHBIN 0TOOD)

1.3

Cuntetrueckass Teopusi sBomolmd (CTD) M OCHOBHble €€ TI0JIO’KEHUSI.

MukposBosmtorys. [Tony/isius Kak elMHULIA BUIA U 3BOTFOLIUU

14

[Bwxyime cunbl (akTopbl) 3BOMIOLMUA BUAOB B mpupoge. MyTalMOHHbIN
nporiecC U KOMOWHATHBHAsi U3MEHUYMBOCTh. [IOMy/ISIIMOHHBIE BOJIHBI U Apetid
reHoB. M3omsiuust 1 murpauusi. EcrecTBeHHBIN 0TOOp — Harpap/siFOLui hakTop
3BO/FOLMU. POPMBI eCTeCTBEHHOT0 0TOOpa.

[Tpucrnocob1eHHOCTh  OPraHW3MOB KaK — pe3y/bTaT  SBOJIIOLUH.  [IprMepsI
TIpUcIiocob6eHnii y opraHu3MoB. ApomMopd03bl U UAMOAaNTalUH.

Bup u BusioobpaszoBanue. Kputepun Buja. OcHOBHBIE (hOPMbI BUZ00Opa30BaHUS:

reorpaduueckoe, 3KOJI0THYeCKOe

1.5

MakposBomoryss.  PopMbl  3BoMOLMM:  GuIeTHYecKas, — AVMBepreHTHas,

KOHBEPreHTHad, rapasijie/IbHas. HEO6PaTI/IMOCTB SBOJIFOIIMHA

Bo3HUKHOBeHMe ¥ pa3BUTHe )XU3HU Ha 3eMiie

2.1

[loHayuHble TIpefCTaB/eHUs O 3apOXKAeHWU JKU3HU. HayuHble runoresbl
BO3HMKHOBEHUsS] J>KM3HM Ha 3emse: abuoreHe3 u maHCriepMusi. XuUMHUecKas
3BOIIOLMSA. OKCIlepUMeHTallbHOe IOATBep)KJeHHe XUMHUeCKOW SBOJIOLUU.
HauanpHble 3Tanbl O6uonorndeckoit ssostorpn. ['mmnorte3a PHK-mupa. IlepBeie

KJIeTKHU U UX 3BOJIFOLMA. (DOPMI/IPOBEIHI/IE OCHOBHBIX I'DYIIIT )KUBbBIX OPT'dHHU3MOB

2.2

Pa3BuTre >ku3HKM Ha 3emse IO 3paM U TiepuojaM. Karapxeil. Apxelickasi U
nporepo3oiickasi 3pbl. [lameo3oiickasi 3pa W e€ TepuoAbl: KeMOPHICKUH,
OPJOBUKCKWM, CUTYPUMCKUMN, [JeBOHCKUM, KaMeHHOYTOJIbHbIM, TIePMCKUM.
Mes3030iicKasi 5pa U ee repuo/ibl: TPUACOBBIM, FOPCKUM, MEJIOBOM.

KaiiHo30MicKasi 2pa M €€ Tepuofibl:  Ta/JleOreHOBbId, HEOreHOBBIMH,
aHTPOMNOreHOBbIN. XapaKTepUCTWKa K/IWMara M TeoJIoTUYeCKUX T[pOLIeCCoB.
OCHOBHBI€ 3Tarlbl 3BOJIFOL[UM PaCTUTELHOTO U YKUBOTHOT'O MUpPa. ApoMopdo3bl y
pacTeHHid W >XMBOTHBbIX. [losiBeHWe, paclBeT W BbIMHUDAHWE TPYII >KUBbIX

OpraHu3MOB

2.3

CucteMa OpraHMuYeckoro Mupa Kak OTpakeHue 3BoMoLUU. OCHOBHbIE

CUCTEMATHUYECKHE I'PYIINBI OPraHrU3MOB
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OBOJIIOLIUS YyesioBeKa. AHTPOINOJIOrUsl Kak Hayka. Pa3BuTHe mpe/CTaB/ieHUN O

MPOUCXOXXIEHWH Ye/IOBeKd. METO,E[I)I HN3ydyeHud dHTpOIIoreHesa. CXO,E[CTBEI nu




pa3/inuus YeaoBeKa U )KUBOTHBIX. CHCcTeMaThUYecKoe TI0I0KeHHe uesioBeKa.
IBwkyiue cumbl (hakTopel) aHTporioreHe3a. HacyiecTBeHHast ©3Me@HUHMBOCTb U
ecTeCcTBeHHbIM 0TOOp. OO1jecTBeHHbIM 00pa3 >KU3HHU, W3rOTOB/IEHWE OpYAU

TPYZa, MbILJIEHNe, peUb

2.5

OCHOBHbIE CTalMM W BeTBU 3BOJIOLMM YesIOBeKa: aBCTpasonuTekd, YenoBek
ymesnblii, YenoBek npaMmoxojammi, YenoBek HeaHAepTalbCKuid, YenoBek
pa3ymHbId. HaxoZKM MCKOMaeMbIX OCTAHKOB, BpeMsi CYIIleCTBOBaHMs, 00s1acTh

pacrnpocTpaHeHusi, 00b€M r0JIOBHOTO MO3ra, 00pa3 KU3HU, OpYusl

2.6

YenoBeueckue pachkl. OCHOBHBIe OosibIlIMe pachl: eBporeou/iHasi (eBpasuiicKasi),
Herpo-aBCTpasIou/[Hast (aKBaTopuanbHasi), MOHT'OJIOM/IHAst (a3uaTcko-
amepHKaHCKasi). UepTbl IPUCIIOCOOIEHHOCTH TIPeZCTaBUTeIIeH UueioBeueCcKUxX pac

K YCJIOBUSIM CylljecTBOBaHUS. EAMHCTBO yenoBeueckux pac. Kputuka pacusma

OpraHusMbl 4 OKpYy>Katoliasi cpejia

3.1

OKosorusi Kak Hayka. 3a/laud U pasfiesibl 9KOJIOTUd. MeTozbl 3KOJOTHUeCKUX
MCc/ieIoBaHUA. DKOJ/Ioruueckoe MUPOBO33peHre. Cpesibl 00UTaHUsSI OpraHU3MOB:

BOJiHasA, Ha3€MHO-BO3QyIlIHAs, [TOYBE€HHAs, BHYTPHMOPIraHWU3MEHHAsA

3.2

Okosornueckre  Qakropel.  Knaccudukanuss  3KOJOrMueckux — (hakTOpOB:
abuoTtnueckue, OUOTHYeCKWe W aHTpOIOreHHble. [leficTBUe SKOIOrMUecKux

(haKTOpPOB Ha OPraHU3MBbI

3.3

AbuoTtnueckue (HakTOphL: CBeT, TeMIepaTypa, BJIaXXHOCTb. PoTormepuoamnsMm.
[MpucrniocobsieHys  OpPraHU3MOB K JIEWCTBUIO  aOMOTUYECKHUX  (haKTOPOB.

buonornueckue PUTMEL

3.4

buotnueckue ¢akropbl. Bugbl OMOTHYECKUX B3aWMOJMCTBUN: KOHKYpEHLIs,
XUI[HUUECTBO, Tapa3uTH3M, MyTyalu3M, KOMMEHCa/M3M (Hax/eOHUYeCTBO,
KBapTMPAHTCTBO), aMeHCa/u3M, HeHTpa/iu3M. 3HaueHWe  OHUOTHUECKUX

B3aMMO/I€HCTBUM /IJIs1 CYIIIeCTBOBAHHUSI OPraHU3MOB B TIPUPO/HBIX CO0OIIeCcTBax

3.5

OKOI0rMuecKue XdpPaKTePUCTHUKH TMOomyJIArH. OcHOBHBIE T10Ka3aTe/iu
MOoInyJ/aguu: 4YuCiI€HHOCTh, IIVIOTHOCTB, POXAd€MOCTb, CMEPTHOCTBL, IIPpHUPOCT,

Murpanusi. JJiHaMyKa YMC/IeHHOCTH TIOMYJISILIUU U €€ PeryJisiLys

Coo0111ecTBa ¥ 9KOJIOTHUECKUEe CUCTEMBI

4.1

CoobitectBo  opraHu3MoB — OuorjeHo3. CTpyKTypbl OuHOIleHO3a: BH/OBaf,

MPOCTPaHCTBeHHasi, Tpoduyeckass (muiieBasi). Bupbl-gomMuHaHThl. CBSI3U B

OuvolieHo3e




buoreorieHo3e. @PYHKI[MOHA/bHbIE KOMIIOHEHTbl SKOCHCTEMBI: TPOAYLIEHTHI,
KOHCYMEeHTHI, pefiylieHTbl. KpyroBopoT BelleCTB U MOTOK SHEPrUU B S5KOCHCTEME.
Tpoduueckue (nuiLeBble) YPOBHU SKOCUCTeMbl. [IuiljeBble Liemy U CeTH.
OCHOBHBIE TIOKa3aTenW 3KOCUCTeMbI: Ouomacca, MpOAyKIWs. OKOJIOTHYecKue
MUpaMU/Ibl: TPOAYKLMHK, UWCIeHHOCTH, Ouomacchl. CBOMCTBa 3KOCHCTEM:

YCTOMUMBOCTB, CAMOperyisiLus, pa3BuTre. CyKiieccus

4.3

[TpypojHble 3KoCUCTeMbl. DKOCUCTEMBI 03€p U PeK. JKOCUCTeMa XBOWMHOTO WU
LIIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOIoreHHbIe 35KOCUCTEMBL. Arpo3K0oCUCTEeMBI. YPpOO3KOCHCTEMBI.
Buonoruueckoe 1 X035HCTBEHHOE 3HaUeHKe arpo3KoCHUCTeM U ypOoIKocUCTeM.
BuopasHooOpasne Kak akrop ycroiiumBocTM 3KocucTeM. CoxpaHeHue

Orosoruyeckoro pazHoobpasus Ha 3emie

4.4

Yuenne B.M. BepHaackoro o Ouocdepe. I'paHuilbl, COCTaB U CTPYKTypa
buocdepsl. KuBoe BemmectBo M ero ¢yHKumU. OcobeHHOCTH OHochepsl Kak
ryiobasbHOM 3KOCUCTeMbl. [[MHamMuueckoe paBHOBecMe W oOpaTHasi CBs3b B
6uocdepe. KpyroBopoThl BelecTB ¥ OHOreoXMMHUUYECKHe LIMK/IbI 3/IEMEHTOB

(yrnepopa, a3ota). 30HaIBHOCTL Orochepbl. OCHOBHBIE OMOMBI CYLLIH

4.5

YenoBeuecTBOo B Onocdepe 3emsn. AHTpOTOreHHble W3MeHeHHsI B Ouocdepe.
I'mobanbHBIE 9KOJIOTHYECKHE MPOO/IeMBI.
OcHOBa  pallMOHA/ILHOTO  YIPaB/eHHs TPUPOAHBIMH  pecypcaMM W X

ucrosb3oBanue. JlocTvikeHst OMOIOTUY ¥ OXpaHa TIPUPO/IbI




YUYEBHO-METOJNYECKOE OBECIIEYHEHUWE
OBPA3OBATEJIBHOTI'O ITPOLECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPHUAJIBI AJ11 YYEHUKA

* Buosnorus. 10 knacc. IMaceunuk B.B., Kamenckuii A.A., PybiioB A.M. u
np.; Ilog pepaknueit Ilaceunrka B.B. AkijpoHepHoe 00I1[eCcTBO
«/I31aTenbCTBO
«IIpocserjeHue»

* bronorus. 11 knacc. TTaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u ap.;
[MTox pemakiiueti [Taceunuka B.B. AkiirioHepHoe 00111ecTBO «l3/1aT@MbCTBO
«[IpocselijeHue»

ON®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChI CETA
MHTEPHET

fIKnacc https://www.yaklass.ru/

I1OC Mos mkoua https://www.gosuslugi.ru/myschool

Yuu.py https://uchi.ru/

bub/moteka IJOK https://m.edsoco.ru
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