


ITOSACHUTEJIbBHASA 3AIIMCKA

[Tpu pa3paboTKe MporpamMmbl MO0 OUOJOTMM TEOPETHUECKYI0 OCHOBY /IS
oripefie/ieHUs] TIOJX0J0B K (POPMHUPOBAHUIO COZiepKaHUsS yueOHOro rpeaMeTa
«buonorusi» cocraBuIM: KOHLeMNTyanbHble mnosiokeHuss PI'oC COO o
B3aMMOOOYC/IOB/IEHHOCTH 1ie/iek, COJlep)KaHusl, pe3y/JbTaTOB o0ydeHUs U
TpeOOBaHMM K YPOBHIO ITOATOTOBKHM BBITYCKHHKOB, TIOJIOKEHHSI 00 0OIHX
Le/sIX Y TIPUHLIAIAX, XapaKTepU3YIOIUX COBPEMEHHOe COCTOSIHHEe CHUCTeMbl
cpeaHero ob6iero obOpa3oBaHuss B Poccuiickoit ®Pepepaiuu, a Takke
TI0JI0>KeHHs O crielirike 61oorUY, €€ 3HaUeHU! B TTIO3HAHWUH >KUBOM TIPUPO/IBI
u obecriedyeHNH CyIlleCTBOBaHUSI desioBeueckoro obiectBa. CormacHo
Ha3BaHHBIM TIOJIOJKEHUSIM, OIfpe/ie/ieHbl OCHOBHBbIe (DYHKIIMM TIPOTPaMMBbI T10
buonoruu 1 eé CTpyKTypa.

[Tporpamma 10 OHOIOTMHM JAET ITIPe/CTAaB/IeHWe O Iensax, 00 oOiei
cTpaTerud OOyYeHUs, BOCIUTAaHUS M Pa3BUTHUS OOyUarolUXCs CpeiCTBaMU
yueOHOTO TipeaMeTa «bBuosOTHsI», oOrpegensieT o00s3aTesbHOE TIPeAMETHOE
cofiep)kaHue, ero CTPYKTypy, paclipefieieHle TI0 pa3jefnaM ¢ Temawm,
PEeKOMeH/[yeMyl0 TIOC/e/loBaTe/IbHOCTh H3yueHHss y4yeOHOTO MaTepuana C
YUETOM  MEXKIIDe]METHBIX YW  BHYTPUIIPDEJMETHBIX  CBsI3el,  JIOTMKHU
oOpa3oBareIbHOTO TPOoliecca, BO3PaCTHLIX 0COOEHHOCTel 00yJaroImuxCs.

B mporpamme 10 OWONOTMM Tak)Ke YUWTHIBAIOTCS TpeOoBaHUSA K
TJIAHUPYEeMbIM JTMUHOCTHBIM, MeTarpeJMeTHbIM U TIpeMEeTHBIM pe3yJ/bTaTaM
oOyueHusi B (OPMUPOBAHMM OCHOBHBIX BHOB YyueOHO-TIO3HABaTe/TbHOU
JesiTeIbHOCTH/YueOHbIX AeCTBUM OOydarol[uXCsl TI0 OCBOEHHIO CO/lep>KaHus
buonornueckoro o6pa3oBaHusI.

B mnporpamme 1o Owmosormu (10-11 kmaccel, 0a30BbIM  ypPOBEHb)
peasiM30BaH TIPUHIUI TIPEeMCTBEHHOCTU B HW3ydyeHuu Ouosioruu, Gmarogaps
yeMy B Hell MPOCMATPUBAETCs HarpaBAeHHOCTh Ha pa3BUTHe 3HAHUH,
CBSI3aHHBIX C (OPMHUPOBAHHWEM eCTeCTBEHHO-HAayYHOTO0 MHUPOBO33DeHMs,
[[EHHOCTHBIX  OpWEHTAllMid  JUYHOCTH,  IKOJOTMUUECKOTO  MBIIUIeHHS,
Tpe/iCTaB/ieHNd O 3I0pOBOM o00pa3e >KU3HM W Oepe>kKHbIM OTHOIIIeHWeM K
OKpy’Xaroljer TmipupogHoud cpefe. Ilostomy Hapsiy C  U3ydyeHUEM
00111e010/IOTHYECKHUX TeOpHi, a TaKKe 3HaHWW O CTPOEHHH >XMBBIX CUCTEM
pa3HOr0 paHra W CYIIHOCTH OCHOBHBIX TPOTEKAWIIUX B HUX TIPOIIECCOB B
rporpaMMe TI0 OHOJIOTHMH y/ie/ileHO BHHMaHHE WCIOIb30BaHUIO TI0yUeHHBIX
3HaHWY B TIOBCETHEBHOW yKWU3HU /IS PellieHus IPUK/IaZHBIX 3a/layu, B TOM UHCIIe:
NMpoUIAaKTUKA  HaC/Ie[JCTBEHHBIX  3a00/eBaHWM  ue/lioBeKa,  MeAUKO-
reHeTUYeCKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUs 9K0JIOTHYECKH
1jeslecooOpa3HOro TIOBe/leHHsI B OKpYyKalollled TIPUPOJHOM Cpejle, aHaau3a
BJTUSTHUST XO35MCTBEHHOU [IesiTe/IbHOCTH UeioBeKa Ha COCTOSIHWE TIPUPOJHBIX U
HWCKYCCTBEHHBIX  JKOCUCTeM. YCUJeHWe BHUMaHWS K  TPUKIaZHON
HalpaB/ieHHOCTH  yuyebHOTO  TipegMeTa  «bBuosiorus»  TIPOAMKTOBAHO
Heo0X0UMOCTBI0 OOecrieueHusT YCJIOBUM /IS PellieHus] OJHOU M3 aKTyaTbHBIX
3ajauy IIKOJILHOTO OHosiornueckoro o0Opa3oBaHuWs, KOTOpas TMpeAriosaraeT
cdopmupoBaHre y 00yUaroIuxcs ClIOCOOHOCTH aZlalTUPOBAThCS K M3MEeHEeHHsIM
JUHAMHWYHO Pa3BUBAOIIEr0Csi COBPEMEHHOT'O MUPa.

buonorust Ha ypoBHe cpeziHero o06iiero obpa3oBaHUs 3aHUMaeT Ba)KHOE
mecTto. OHa obecrieuriBaeT hopMUpOBaHKe y 00yUarol[UXCsl TMpeCTaB/IeHUuN 0
HayUHOW KapTWHe MHpa, PaCIIupsieT U 0000IaeT 3HaHUS O XKUBOU MPHUPOJIe, eé
OT/IMUXTETbHBIX TIPU3HAKaX — YPOBHEBOW OpPTraHM3allid W IBOJIIOLIUU, CO3/IaéT
yCJIOBUSL  [Isi: TIO3HAHWS 3aKOHOB JKMBOW  TMPUPOABI, (OPMHUPOBAHUS



(yHKIMOHAIbHOM TPAaMOTHOCTH, HaBBIKOB 37I0pPOBOTO M Oe3omacHOro obpasa
JKU3HH, 9KOJIOTMUECKOTO MBbIIIJIeHUs, 1[eHHOCTHOTO OTHOIIEHUS K >KUBOU
TIPUPO/ie U UesIOBEKY.

bonbiiioe  3HaueHWe  OWOJIOTHSI WMeeT  TaKXkKe [jid  PelleHus
BOCTIMTATe/bHBIX WM pa3BUBAIOIIMX 3aZiau CpegHero obimiero obpa3oBaHuS,
cotpanmm3anuu obydaromuxcs. V3ydeHuve 6uosoruu obecrieurBaeT YCIOBUS
onsi (GOpMHUDOBaHHS ~ WHTE/UIEKTya/lbHbIX,  KOMMYHHMKAI[MOHHBIX U
WHGOPMALMOHHBIX ~ HABBIKOB, 3CTETUUYECKOW  KYJIbTYpbl, CIOCOOCTBYeT
VMHTerparuu 61MoIoTUUeCcKrUX 3HAHUM C TPeZCTaB/IeHUsIMU U3 JIPYTUX yueOHBIX
MpeIMeTOB, B YaCTHOCTH, GU3UKM, XUMUA U reorpaduu. Ha3BaHHbIe
TOJIOKEHHsI O TIpeJHa3HaueHUU yueOHOro mpeamera «buosorusi» cocTaBUIU
OCHOBY /Il Oripefie/ieHUs] TOAXOMOB K OTOODY M CTPYKTYPHDOBaHHIO €ro
cojiepyKaHusl, Pe/iCTaB/IeHHOTO B TPOrpaMMe T10 OHO0JIOTHH.

OTb6op copmeprkaHus yueOHOro rpeaMeta «broorusi» Ha 6a30BOM yYpOBHE
OCYIIIeCTB/IEH C TIO3UIMM Ky/JIbTYpPOCOOOpPA3HOTO IOAX0/la, B COOTBETCTBUU C
KOTOPBIM 00yuJarommuecs JO/DKHbI OCBOWTh 3HAHUS M YMEHUS, 3HAUWMble [I7is
cdopmupoBaHus 001l Ky/JbTypbl, OMpeesisollie ajeKBaTHOe TI0BefieHue
ye/IoBeKa B OKPY’Karolel IPHPO/IHOM cpe/ie, BOCTpeOOBaHHBIE B TIOBCETHEBHOM
JKU3HU W TIPAKTUUeCKoH flesaTenbHOCTH. Ocoboe MeCcTo B 3TOM CHCTeMe 3HaHUH
3aHMMAIOT  37IeMeHTbl  CO/Iep)KaHWs, KOTOpble C/Iy>KaT OCHOBOWM /ISt
dbopmMUpOBaHUs TpeJACTaBAeHHW O COBpeMEeHHOM ecTeCTBeHHO-HayuHOM
KapTUHe MHpa U IeHHOCTHBIX OpHEeHTAIUsIX JIMYHOCTH, CITOCOOCTBYIOIIUX
ryMaHu3alyy 6uooruyeckoro obpasoBaHusl.

CTpyKTypupOBaHHe COZiep>KaHUsI y4eOHOr0 Marepwasia B IIporpamme Ti0
OUoMOTUM OCYILeCTB/IEHO C YYETOM IIPUOPUTETHOTO 3HaueHWs 3HaHUW 00
OT/IMUXTETbHBIX 0COOeHHOCTSIX YKUBOU MPUPO/IbI, O €€ YPOBHEBOM OpraHU3aliu
¥ HSBOMIOIMUA. B COOTBETCTBHMM C 3THUM B CTPYKType yueOGHOTO IipeiMeTa
«buonorusi» BbiiesieHbl CIeAYIONHE COJlepyKaTe/lbHble TUHUN: «Bromorus Kak
HayKa. MeTo/pl HAy4YHOr0 I03HaHusI», «KieTka Kak Orosiornyeckast CUCTeMa,
«OpraausM Kak Owuosornueckass cucreMa», «CucTtemMa W MHOroobpasue
OpPraHAYecKOr0 Mupa», «OBOJIIOLWSA >XUBOU TIPUPOALI», «DKOCUCTEMBI U
TIPUCYIIe UM 3aKOHOMEPHOCTW».

Llenb n3yueHus yueOHoro mpegmeTa «buosiorvs» Ha 0a30BOM ypOBHE —
oB/laZieHWe OOyYalIIUMUCA 3HAHUSAMU O CTPYKTYPHO-(DYHKIMOHA/IEHOU
OpraHM3allid JKMBLIX CHUCT€M pa3HOTO paHra W TIpuoOpeTeHHe yMeHU
WCTI0/Tb30BaTh 3TH 3HAHUS [Ji TPAMOTHBIX JE€MCTBUM B OTHOILIIEHHWH OOBHEKTOB
JKUBOU TPUPOZBI U PeIlieHUsI pa3/TMUHbIX XKU3HEeHHBIX MPobieMm.

HNocTwkeHne T1ieid u3yueHUsi ydeOHOro tipegmerta «buosiorus» Ha
6a30BOM ypoBHe 00ecIieurMBaeTCs pellieHreM CreyroIIuX 3aau:

OCBOeHHe O00YyYaroIUMUCS CHUCTeMbl 3HAHUM O OHMOJIOTUYECKUX TeOpHSsX,
yUeHHUsIX, 3aKOHaX, 3aKOHOMEDHOCTSIX, TUIIOTe3axX, IIpaBWIaX, CayKallux
OCHOBOM /7151 pOpMUPOBaHUS Mpe/ICTaB/eHH 0 eCTeCTBeHHO-HayUHON KapTHHe
MHDa, O MeToJaXx HAy4YyHOro TI03HAaHUs, CTPOEHHWH, MHOroo0pasuu |
0COOEHHOCTSIX KMBBIX CHCTEM pa3HOTO YPOBHS OpraHW3alldd, BBIJAOIL[HUXCS
OTKDBITUSIX ¥ COBPEMEHHBIX UCC/IeIOBaHUSX B OM0JIOTHY;

cdopmupoBaHre y 00ydaroliXcsl TI03HABATe/TbHBIX, UHTE//IeKTYaJbHbIX U
TBOPUYECKUX CTIOCOOHOCTEM B MpOIlecce aHa/iM3a JaHHBIX O MyTSX Pa3BUTHUS B
Ouonoruu Hay4yHbBIX B3TJISI/IOB, WeW U TIOAXO0/J0B K MU3yUeHHUIO >KUBBIX CUCTEM
Pa3HOTr0 YPOBHSI OpraHU3al[ii;

CTaHOBJeHWe y obydJaromuxcsi oO0Ieil Ky/IbTyphbl, (QYHKIMOHATbHON
rPaMOTHOCTH, pa3BUTHe yMeHWM OOBSICHITHP ¥  OLIEHWBaTh  SIBJIEHUS



OKpPY>KaloIller0 MHpa >KUBOM TIPUPO/bI HAa OCHOBAaHWM 3HAHWUM U OIIbITA,
TI0J/TyYeHHBIX TIPYU W3y4eHUr OMOIoruy;

dopmupoBaHre y oOyuaroluXxcs yMeHUW WTFOCTPUPOBATh 3HaueHHe
OuvonornuecKMx 3HAHWW B TIPAKTHUECKOW [eATelbHOCTH uesioBeKa, pa3BUTUU
COBpeMeHHBIX MeIUI[UHCKUX TeXHOJIOTHUI U arpoOMOTeXHOIOTH;

BOCTIMTaHUEe YOEXXIEHHOCTA B BO3MOKHOCTH TTO3HAHHS Ye/I0BEKOM >KUBOMU
MIPUPOJLI, HEOOXOJUMOCTH OEpe)KHOro OTHOIIEHWS K Hel, CoOMomeHus
TUUECKUX HOPM TP MPOBeZieHNH OMOI0rHIeCcKrX UCC/IeJOBaHUM;

OCO3HaHWe IIeHHOCTH OMOJIOTWYeCKWX 3HAHWMW [/l TIOBBLIINIEHHST YPOBHS
9KO0JIOTUYECKOU KY/IbTYPBI, AJis (HOPMHUPOBAHUSI HAYYHOTO MHUPOBO33DEHMUS;

rpuMeHeHre TTPUOOPeTEHHBIX 3HAHUM M YMEHHM B TTOBCEAHEBHOMN >XM3HU
[T OLIEHKM T10CJIe/ICTBUM CBOEU JIesiTe/IbHOCTH T10 OTHOLLIEHHUIO K OKpY Karolen
cpefle, COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHME U COO/IOJeHHe Mep
po(UIaKTHKY 3a00/1eBaHIUH.

B cucreme cpemHero obijero obpasoBaHusi «buosiorusi», ulyudaemasi Ha
6a30BOM YypOBHe, sIBJIsIeTCSI 00si3aTe/lbHBIM yueOHbIM TpeMEeTOM, BXOZSIIUM B
cocTaB TipegMeTHOM 06/1acT «E.cTecTBeHHO-HayuUHbIe MpeiMeThbI».

Nnsg w3ydyeHnss Owonorud Ha 0a30BOM ypOBHE CpeAHero 00Iero
obpa3oBanHust oTBoguTCS 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hefie/ni0), B
11 knacce — 34 yaca (1 yac B HeZieJit0).



COJAEP)XAHUWE OBYUEHUSA
10 KJIACC

Tema 1. buosiorus Kak Hayka.

buonorus kak HayKa. CBs3b OMOOTUM C 0011]eCTBeHHBIMU, TEXHUUECKUMU
U JIpyTUMM eCTeCTBeHHbIMH HayKamH, ¢uiocodureid, 3TUKOMN, ICTETUKOU MU
npaBoM. Ponb 6uonoruu B (opMHUPOBAaHHWY COBPEMEHHON HayuHOW KapTUHbI
mupa. CrcremMa 610OIOTMUECKHX HayK.

MeToapl TIO3HAHUS >KMBOW TIpUpObI (HabsroZieHWe, JKCTIEPUMEHT,
onucaHue, U3MepeHUe, KaaccuduKalusi, MOJe/JUpOBaHUe, CTaTUCTUUeCcKast
00paboTKa [JaHHBIX).

JeMoHCcTpanuu:

[Toptpetsr: Y. HapsuH, I'. Mengens, H. K. Kosnbrjos, [Ix. YorcoH u O.
Kpuk.

Tabmmibl U cXeMbl: «MeTo bl IT03HAHMS YKUBOU TTPHPO/IbI».

JIaGopaTopHbIe ¥ MPaKTHYeCKHe PadoThI:

[TpakTrueckass pabora Ne 1. «Vicrmosb3oBaHHe pa3MMUHLIX METOZOB MpU
M3yueHUH OMOJIOTUUeCKNX 00BEeKTOBY.

Tema 2. JKuBble CICTeMbI U UX OpraHu3alysl.

JKuBble cuctembl (OHMOCHCTEMBI) Kak TIpeaMeT W3y4deHUs OWOIOTHH.
OTnrume >XUBBIX CUCTEM OT HEOPTraHWUeCKOU NPUPOJBI.

CeoiicTBa OuocucTeM W UX pa3HooOpa3ue. YPOBHU OpraHU3aluu
buocucTeM: MOJIEKY/ISIDHBIM, K/I€TOUHBIM, TKaHeBbId, OpraHW3MeHHBIH,
TOMY/JIALIMOHHO-BUIOBOM, 5KOCUCTEeMHbIN (6broreolleHOTHUECKUIA),
buochepHbIi.

JeMoHCcTpanuu:

Tabmuiet u  cxembl: «OCHOBHBle TIDU3HAaKWA JKU3HW», «YDOBHHU
OpraHu3aly )XUBOU TIPUPOJbI».

Ob6opyznoBanue: Moziensk Mosekysisl [JJHK.

Tema 3. XuMHUeCKHH COCTaB U CTPOEHHUE K/IeTKH.

XVAMHUYECKAU COCTaB KIETKU. XMMHUUYECKHEe 3JIeMEHThI: MaKpPO3JIEMEHThI,
MHUKDPO3JieMeHThl. Bosla 1 MUHepasibHbIe BelecTBa.

OYHKIMU BOABI U MHUHEpalbHBbIX BelleCcTB B KieTke. IloameprkaHue
OCMOTHUEeCKOT0 basaHca.

benku. CocTaB u cTpoeHue 6eKOB. AMUHOKHUC/IOTHI — MOHOMEPHI OeJTKOB.
He3ameHrMble M 3aMeHHWMble AMHUHOKMUC/IOTBL. AMHWHOKHC/IOTHBIM COCTaB.
YPpoBHU CTPYKTYpbI 6€/TKOBOM MOJIEKY/IbI (TIepBUUHAs, BTOPUYHAsI, TPeTUYHAsI U
yeTBepTUYHAsl CTPYKTypa). XUMHUeCcKHe CBoicTBa OenkoB. buosiornueckuve
byHKIMM OeKoB.

depmeHThl — Ouonoruueckue KaranuzaTopbl. CTpoeHue (depmeHTa:
aKTUBHBIM 11eHTp, cyOcTtpatHas crneruduuHocTb. KodepmeHTbl. BuTamuHbIL
OTnuuust pepMeHTOB OT HeOPraHUUeCKUX KaTairu3aTOpOB.

YrneBoAbl: MOHOcaxapuzibl (T/I0OKo3a, pubo3a U /ie30Kcupr0O03a),
Jucaxapuibl (caxaposa, J/aKTo3a) W Ioavcaxapuzibl (Kpaxmas, TJIMKOTeH,
1je/uTt0/103a). buonornueckre GyHKIMM yrieBoI0B.

Jlunupapl: TpUrauLiepuabl, QGocdonunuisl, crepouzbl. ['uapodUILHO-
ruzipoobHbIe CBoicTBa. buosornueckue @yHkimu unugoB. CpaBHeHHe
yT/IeBO/IOB, O€TKOB U TUMH/IOB KaK NCTOUHUKOB YHEPTIHH.



Hykneunoseie xkucsiorel: JHK u PHK. Hykneotugsl — MoHOMepbl
HYK/eMHOBBbIX KUCIOT. Ctpoenue u ¢yHkimu JHK. CtpoenHue u yHKIUM
PHK. Bugsi PHK. AT®: cTpoenue u GyHKLUU.

[utonmorusas — HaykKa O KieTrke. KiietoyHag Teopus — [OpuMep
B3aUMO/ZIEUCTBUSL Uel U (PAaKTOB B HAyUHOM TMO3HaHWU. MeTO/bl U3yueHus
KJIETKHU.

KneTka Kak 1iesiocTHast >kuBasg cuctema. OOiiue TpU3HAKK K/IETOK:
3aMKHyTasl Hapy>kKHasi MmeMOpaHa, mosieky/ibl JJHK Kak reHeTHueckuii armapar,
crcTeMa CUHTe3a benka.

Tumbl KIeTOK: 3yKapuOTHYecKass W TpoKapuoThdeckas. OcobeHHOCTH
CTpOeHUsI TIPOKapruoTHUecKoU KieTKu. KieTouHasi creHka 6akTepuii. CTpoeHMe
5YKapuOTHUYeCKOW KaeTKW. OCHOBHbIE OT/IWYMS PAaCTUTENIbHOU, >XUBOTHOM U
rprUOHOMN KIIeTKH.

[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK — K/J€TOYHAsl CTeHKa, TVIMKOKAJIMKC,
ux ¢Gyskuuy. Ilna3mathueckass MemOpaHa, e€ cBoiicTBa YW (DYHKIWU.
[uToria3ma u eé opraHouzbl. OgHoMeMbOpaHHbIe opraHouzibl KineTku: IIIC,
armapatr ['onbmxu, Jm30coMbl. [lo/lyaBTOHOMHBIE  OPraHOUABI  KJIETKH:
MHUTOXOH/IpUH, T1acTuAbl. [IporcxoXKaeHue MUTOXOHJPUM U TIacTuj. Bunbl
nactig. HemeMOpaHHbIe OpraHOWbI KIeTKH: PUOOCOMBI, K/IeTOUHBIA IIeHT,
LIEHTPUOJ/IH, PECHUYKH, XTYTUKA. DYHKIIMM OPraHOW/I0B KJIeTKU. BKtoueHus!.

Slmpo — perynsSTopHbIi 1ieHTp KaeTku. CTpoeHUe sifipa: sijiepHasi 000/10UKa,
KapUoIl/Ia3Ma, XpPOMAaTHH, SIZPBIIIKO. XPOMOCOMBI.

TpaHCIiopT BellecTB B KIeTKe.

JeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IllBanH, M. Illneiinen, P. Bupxos,
K. YorcoH, @. Kpuk, M. Yunkusc, P. ®@pankivH, K. M. bap.

HOuarpammel:  «PacripefieieHe XMMHWUECKHX 371€EMEHTOB B HEXUBOU
npupoze», «PacrpeeneHrve XMuMAUeCKUX 3JIEMEHTOB B JKUBOU MPUPOZE».

Tabsuiel 1 cxembl: «Ilepuoguyeckast TabaMila XUMUUYECKUX 3JIEMEHTOBY,
«CTpoeHre MoOJIeKy/bl BOAbI», «buocuHTe3 Oeska», «CTpoeHWe MOJIEKY/IbI
benka», «CtpoeHne depmeHTa», «HyknenHoBble kucaotel. THK», «Ctpoenue
Mosekyibl AT®», «CTpoeHWe SYKapuOTUUeCKOW KieTKu», «CTpoeHue
JKUBOTHOW  K/IeTKW», «CTpoeHHMe PpacTUTe/NbHOM KeTKu», «CTpoeHue
MPOKAapUOTHUYeCKON KIeTKu», «CTpoeHue siipa KI/IeTKW», «YTJeBO/bl»,
«JIumuas».

ObopyzoBaHue: CBeTOBOM MHKDPOCKOM, 000OpyZoBaHUe i TIPOBe/|eHUs
Ha0J/Ir0/IeHNH, W3MepeHH, SKCTIepHMEeHTOB, MHUKpPOIIperiapaThl pPaCTUTe/bHBIX,
JKUBOTHBIX U OaKTepUaTbHBIX KIeTOK.

JIaGopaTopHbIe ¥ MPaKTHYeCKHe PaboThI:

JlabopaTtopHasi pabora Ne 1. «M3yueHre KaTaIUTHUYECKOM aKTHUBHOCTU
(dbepmMeHTOB (Ha MprUMepe amuia3bl UK KaTasaasbl)».

JlabopaTtopHasi pabora Ne 2. «M3yueHue CTpoeHHUsI K/I€TOK PACTEHHH,
JKUBOTHBIX M OaKTepuii Moji MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIperapaTax U ux
OMUCAHUE».

Tema 4. JKusHeeATe/TbHOCTb K/I€TKH.

OObwMmeH BellleCTB, UK MeTab0/K3M. ACCUMUMAIMS (TVIAaCTUUYEeCKU 0OMeH)
U JUCCUMUMAIMS (9HEpreTHUecKuii 00MeH) — ZiBé CTOPOHBI eJMHOTO IIpoliecca
mMeTabonu3ma. Ponb 3aKOHOB COXpaHeHUsI BeI[eCTB M SHEPTUM B IMOHUMaHUU
MeTabosm3ma.

Tunel obMeHa BellecTB: aBTOTPOGMHBIM U TeTepoTpodHBIA. Posb
¢depMeHTOB B 0OMeHe BellleCTB U MpeBpallleHrny YHepTUU B K/IeTKe.



®orocuHTe3. CBeToBasi W TeMmHoBasi (pa3bl ¢oTocuHTe3a. Peakiuu
doTtocuHTe3a. IPPeKTUBHOCTL (OTOCHMHTe3a. 3HaueHue (OTOoCHMHTe3a /st
KU3HA Ha 3emsie. BimsHue ycnoBuii cpefbl Ha (DOTOCHHTE3 W CIIOCOOBI
TOBBILIEHUS ero MPOAYKTUBHOCTH y Ky/IbTYPHBIX PACTEHUH.

XemocuHTe3. XeMOCHUHTe3upylole OakTepry. 3HaueHHe XeMOCHHTe3a
JUUIS >KU3HU Ha 3emiie.

OHepreTUuecKuii 0OMeH B KjeTKe. PaciijerisieHre BelljeCTB, BbIJe/leHUe U
aKKyMyJ/IMIDOBaHWe JHEPruM B KjeTKe. JTarbl SHepreTuueckoro obMeHa.
['nmukonu3. bpoxkeHue U ero BuzAbl. KuciopogHoe oKUC/IeHUe, WA KIeTOYHOe
JIbIXaHue. OxkucuTenbHOe dbochopunpoBaHue. AddexTUBHOCTD
9HepreTUUeCKOro oomeHa.

Peakiium maTpuuHOro cuHTe3a. ['eHeTnueckas uHgpopmauus u [THK.
Peanu3zanys reHeTnuyeckoi MHGOpPMalUM B KieTKe. ['eHeTUUeCKU KOJl U €ro
cBorcTBa. TpaHckpumimsi — wMaTtpuuHbld cuHTe3 PHK. Tpancmsaous -
buocuHTe3 Oesika. OTambl TPAHCAAIMH. KoaupoBaHWe aMUHOKUCIOT. Posb
pubocoM B brocrHTe3e Oestka.

HeksieTouHble (hOpMbl )KU3HU — BUPYChl. MIcTOpUsi OTKPbITHS BUPYCOB (/1.
1. VBaHoBckuii). OcoOEHHOCTH CTPOEHWS U JKU3HEHHOrO IMK/ia BHPYCOB.
bakrepuodaru. bonesHu pacTeHUi, >XUBOTHBIX W 4Ye/IOBeKa, BbI3bIBaeMble
BUpycamu. Bupyc ummyHozedurura yenoeka (BUY) — Bo3byaurens CITN/a.
OOpaTHass ~ TpaHCKpWMIWS, peBepraza W  uHTerpa3a. [IpoduiakTrka
pacrpocTpaHeHHs] BUDYCHBIX 3a00/1eBaHUH.

JeMoHCcTpanuu:

[Toptpetsr: H. K. Konbuos, . Y. iBanoBckui, K. A. Tumupszes.

Tabmuiel U cxeMbl: « TUMBI TUTaHKsT», «MeTabomu3m», « MUTOXOHAPHS»,
«JHepreTHyeckuii 06MeH», «XsoporuiacT», «®@orocunre3», «Ctpoenue JI1HK»,
«CTpoenre U (yHKIMOHMpOBaHUe TeHa», «CHHTe3 Oenka», «['eHeTHUecKuit
KoZl», «Bupycol», «bakrepuodaru», «CTpoeHre W KW3HEHHbIN LMK/ BUpPYyCa
CIINa, 6akTepuodara», «Permkaius JTHK».

OO6opypoBaHue: MO/ e/Th-aTInKaLuu «Y 1BOEHME OHK 5
TPAHCKPHIIIUs», «brocuHTe3 6eika», « CTpoeHHe K/IeTKH», MOJEeIb CTPYKTYPhI

Tema 5. PasMHOXKeHHe ¥ HHAUBH/ya/IbHOEe pa3sBUTHE OPraHU3MOB.

KsieTouHbIl 1[UK/I, WIX >KU3HEHHBIM LMK KieTKu. MHTepdasza ¥ MUTO3.
[Tpotuiecchl, npoTekaroile B uHTepdasze. Pernmkaiys — peaklds MaTPpUYHOTO
cuHte3a [IHK. CtpoeHne XpomMocoM. XpPOMOCOMHBLIM Habop — KapUOTHII.
JWryioniHbI ¥ TaluVIOWAHBIA ~ XPOMOCOMHBIE  HAbOphl.  XpOMaTH/BI.
LluTosioruueckrie OCHOBBI pa3sMHOXEHWS U UHAVBUAYaJbHOIO PpPa3BUTHUS
OpraHu3MOB.

Henenue knetku — muto3. Craauu muto3sa. [Ipoueccel, rpoucxojsiiye Ha
pa3HbIX CTagusAX MUTO3a. bronornueckuii CMbIC MUTO3a.

[Tporpammupyemasi Tbesb KIeTKU — ariomnTo3.

dopmbl pa3MHOXKEHUsI OpraHM3MoB: Oecriosioe U Toj0Boe. Busl
becriosioro  pa3MHOXKeHWs: Jle/leHHMe HaJBoe, T[IOUKOBaHWe OJHO- U
MHOT'OKJ/IeTOUHBIX, criopoobpa3oBaHue, BereTaTUBHOE pa3sMHOJKeHue.
N cKyccTBeHHOe K/IOHMPOBaHMe OPraHMW3MOB, ero 3HaueHue [1J1s1 CeJIeKLUN.

[To/loBOe pa3MHO’KeHHe, ero OT/INYMs OT 6eCIio/Ioro.

Meino3. Ctaguu Meno3a. [Iporiecchl, Mporucxosiiue Ha CTafusaxX mMeno3a.
[ToBemenne xpomocoM B Melo3e. KpoccuHroBep. buosornueckuii CMbICT U
3HaueHue Mero3a.



['ameToreHe3 — mporiecC 00Opa30BaHUs TIOJOBBIX KIETOK Yy >KUBOTHBIX.
[TosioBBIE >Kesie3bl: CeMeHHUKN U AMYHUKU. OOpa3oBaHue U pa3BUTHE TOJIOBBIX
KJIETOK — raMmeT (CrepMaTo30u/l, SULeK/IeTKa) — CrepMaTOreHe3 U OBOreHes.
Oco0eHHOCTH CTPOeHHsI SIMIEKTIeTOK W CriepMaro30uzioB. OriofloTBOpeHHe.
[TapTeHorenes.

WuauBuayanbHoe pa3Butve (OHTOTeHe3). OMOpHOHA/IbHOEe pa3BUTHE
(aMbpuoreHe3). DTaribl IMOPHOHATILHOTO PAa3BUTHS ¥ TI03BOHOUHBIX KUBOTHBIX:
npobsieHye, racTpyisiiiys, opraHoreHe3. [loctambproHanbHOe pa3BuTHe. THIIBI
MOCTAMOPUOHA/ILHOTO Pa3BUTHS: TIPsSMOe, HerpsiMoe (TMUMHOUYHOe). BiusiHue
cpe/ibl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CTTIOCOOHBIE BLI3LIBATh BPOXKAEHHBIE
YPOZACTBA.

Poct u pa3Butme pacteHnii. OHTOreHe3 IL[BETKOBOTO PACTEHUS: CTPOEHUE
CeMeHU, CTalui Pa3BUTHS.

JeMoHCcTpanuu:

Tabmbl ¥ cxeMbl: «@POpPMBbI pa3MHOXKEHUsSI OPraHU3MOB», «IBOMHOE
OIUVIOJOTBOPEHME Y I1[BEeTKOBBIX paCTeHUW», «BereraTtBHOe pa3MHOXKEHHE
pacteHuii», «/leneHune KieTkd OakTepuii», «CTpoeHHe TIOJIOBBIX K/IETOK»,
«CTpoeHne XpoMOCOMBbI», «KneTounbiv tykn», «Permmkanys JHK», «Muto3»,
«Metio3», «IIpsimoe ¥ HempsiMoe pa3BUTHE», «['aMeTOreHe3 y M/IeKOMUTAIOIAX
Y yesjioBeKa», « OCHOBHbIE CTa[iUM OHTOreHe3a».

Ob6opyzoBaHue:  MUKPOCKOM,  MUKporpernapaTbl  «CriepMaTo30u/bl
MJIEKOTIUTAIOLero», «SWIleK/IeTka MJIeKOnuTarIero», «KapuokvHes B
KJIeTKaxX KOpellKa JiyKa», MarHUTHas MOJeJ/ib-alriMKalus «/leseHue KieTku»,
mozens ITHK, Mozenb MeTaazHOM XPOMOCOMBI.

JIaGopaTopHbIe ¥ MPaKTHYeCKHe PadoThI:

JlabopaTtopHasi pabora Ne 3. «HabmomeHre MuTO3a B K/IeTKaX KOHUHKA
KOpelllKa JiyKa Ha TOTOBBbIX MUKpOIIperaparax».

JlabopaTtopHasi pabotra Ne 4. «l/3yueHne CTpPOEHHs TOJIOBBIX K/IETOK Ha
FOTOBBIX MUKpOIIperaparax».

Tema 6. Hac/ieCTBeHHOCTH ¥ K3MEHYUBOCTH OPraHU3MOB.

[Ipengver u 3amaum reHetuku. Mcropus pasBuTHs TeHeTUKU. Poiib
I[UTOJIOTUH W IMOPHOJIOTHY B CTAHOB/IEHWH TeHeTWKH. BKaj pocCUHCKUX U
3apy0eXXHbIX  YU€HBIX B  pa3BUTHe TEeHeTUKU. MeToAbl  T'eHeTUKH
(ruOpUAOMOTHYECKUM,  LATOT€HETUUeCKUd,  MOJIeKY/SIpPHO-TeHeTUUeCKUi).
OcCHOBHbIe reHeTUYeCKre NMOHATHS. ['eHeTUUeCKasi CUMBOJIMKA, UCTIO/Ib3yeMasi B
Ccxemax CKpelIBaHUM.

3aKOHOMEPHOCTH  HacC/ie[OBaHUs  I[IPU3HAKOB, YyCTaHOB/eHHble [
Menzenem. MoHorubpusHoe CKpelBaHWe. 3aKOH eAnHOOOpa3usi rubpuoB
MepBoro IiokosieHus. [lpaBuio [JOMUHMpOBaHUA. 3aKOH paclleryieHus
MpU3HAKOB. ['urore3a yucToThl rameT. I1o/1HOe ¥ HeroJ/IHoe JOMUHKUPOBaHKUe.

OurnbpugHoe cKpellfBaHWe. 3akKOH HE3aBHUCUMOIO Hac/e[l0BaHUs
MpU3HakKoB. LluToreHeTnueckrWe OCHOBBI AWUTMOPUIHOTO  CKpeIBaHUSI.
AHanusupymoliee CKpelluBaHue. Wcnonb3oBaHue aHa/IU3HUPYIOLLETro
CKpell[BaHus [IJis OTIpeie/ieHusi TeHOTHUIa 0CO0H.

CueryieHHOe Hac/ieZijoBaHWe TIpu3HakoB. Pabora T. MopraHa 110
CLeI[UVIPHHOMY HaC/efoBaHUIO TeHOB. HapyllleHue crerieHUsi TeHOB B
pe3yJibTaTe KPOCCHUHIOBepa.

XPpOMOCOMHasl TeOpys HaC/IeJCTBEHHOCTU. ['eHeThUeCKre KapThl.

['eHeTrKa nosia. XpoMOCOMHOe OrpejiesieHue 1oJia. AyTOCOMBI U T10JI0OBbIe
XpoMoCOoMBI. ['OMorameTHble U reteporameTHble opraHusmbl. HacsemoBaHue
TIPHU3HAKOB, CLIETI/IEHHbIX C T10JIOM.



M3MeHuMBOCTS. Bunbpl  W3MEHUMBOCTH: HeHac/Ie[[CTBeHHasi U
Hac/ie[CTBeHHass. Poib cpegpl B HEHAC/e[CTBEHHOM  W3MEHUHMBOCTH.
XapakTepucTuka MoJu(dUKal[MOHHOW W3MEHUYMBOCTH. BapualioHHBIA psf U
BapvalMoOHHasi KpuBas. Hopma peakuuu nipu3Haka. KosuecTBeHHblE WU
KaueCTBeHHbIe TPU3HAKK U UX HOpMa peakiuu. CBoWCTBa MOAU(PUKAL[IOHHOU
W3MEHUYMBOCTH.

HacniegcTBeHHasi, WM TeHOTUNMUeCKasl, W3MeHUMBOCTb. KoMOuHaTUBHAas
W3MEeHUMBOCTb. Melio3 U TI0/I0BOM TIPOI[eCC — OCHOBAa KOMOWHATHBHOM
W3MEeHUMBOCTU. MyTallMOHHasi UW3MeHUYMBOCTh. Kraccudukaiuss MyTaLyid:
reHHble, XPOMOCOMHBbIE, TeHOMHble. YacToTa ¥ NPUYKWHBI  MYTaLUM.
MyTareHHble (akTOpbl. 3aKOH T'OMOJIOTUYECKHUX PSiZIOB B Hac/e/lCTBeHHOU
n3MmeHurBocty H. 1. BaBuiosa.

BHesiiepHasi Hac/1eJCTBEHHOCTb U U3MEHUUBOCTD.

'enetnka uenoBeka. Kapuotun uesoBeka. OCHOBHbIE METOJbI T€HETHUKU
yeji0BeKa: reHeasoTMueCcKui, O/IM3HELIOBbIH, LIMTOreHeTHUeCKUM,
OUOXUMUUECKUH, MOeKY/IsIpHO-TeHeTHUeckuii. CoBpeMeHHOe oripeiesieHre
reHOTUIIA: OJIHOTEHOMHOEe CeKBEeHUPOBaHWE, TeHOTUITMPOBaHKe, B TOM UHCJIe C
nomorrpio [11IP-ananm3a. HacnencTBeHHble 3abosieBaHUs UesioBeKa: TeHHbIE
6omne3nu, 60e3HN C HaC/IeJCTBEHHOW TIPepacIioioKeHHOCThI0, XPOMOCOMHbIe
bone3nn. Comarthueckve U TeHepaTHBHble MyTal[ui. CTBOJIOBbIe K/IETKH.
[TpUHLIUTIBI 30pOBOT0 00pasa »KW3HU, AUATHOCTUKY, MPOMUIAKTUKY U JIeUeHUsT
reHeTUueCKux Oosie3Hell. MeaMKo-reHeTUUeCKOe KOHCY/IbTUPOBaHKe. 3HaueHre
MEeJULIMHCKOM TeHeTUKW B TIpeJOTBPAIlleHUM U JIEUEHUH TeHeTUYeCKUX
3a0oJ/ieBaHui ueioBeKa.

JeMoHCcTpanuu:

[Toptpertsl: I'. Menpens, T. Mopran, I'. e ®pus, C. C. UerBepukos, H. B.
Tumodees-PecoBckuii, H. . BaBusos.

Tabmbl W cxeMmbl: «MOHOTHMOpHIHOEe  CKpelUBaHWME U  €ro
LIUTOreHeThYeCKasi OCHOBa», «3aKOH paCIleruieHus1 U ero LUTOreHeThudecKas
OCHOBa», «3aKOH UHCTOTBI TrameT», «/IMrMOpPHAHOe  CKpeIvBaHHE»,
«JuTo/mornueckue  OCHOBBI ~ JUTMOPUAHOTO  CKpelluBaHUs», «Metio3»,
«B3aumogeiicTBre aie/ibHbIX TeHOB», «['eHeTHUecKue KapThl pacTeHUH,
JKABOTHBIX U UejioBeKa», «['eHeTHKa mosa», «3aKOHOMEPHOCTH HacJie[JOBaHUS,
CLIETUIEHHOTO C TIONIOM», «KapuhOTHWIIbI 4YelioBeKa W >XUBOTHBIX», «Buabl
M3MeHUUBOCTU», «MoauduKalioHHasi U3MeHUMBOCTb», «HacenoBanue pesyc-
dakTopa», «I'eHeTHKa Py KPOBU», «MyTallMOHHasi H3MeHUHUBOCTbY.

OOopyioBaHMe: MoO/leH-aNIuIMKAIHd «MOHOTHOpPHIHOEe CKpeIBaHHe»,
«HeronHoe poMuHMpoBaHue», «/IurnbpuaHoe ckpelquBaHue», «I[lepekpéct
XpPOMOCOM», MHUKDOCKOIT M MUKpompenapaT «/po3oduna» (HopMa, MyTaljuu
(hOpMEBI KPLUILEB M OKPACKH TeJjia), repbapuii «I"0pox MoCeBHOM».

JIaGopaTopHbIe ¥ MPaKTHYeCKHe PadoThI:

JlabopaTopHast pabota Ne 5. «/3yueHne pe3yabTaTOB MOHOTHOPHAHOIO U
OUTUOPUIHOTO CKPEI[UBaHUS Y AP030(hH/Ibl Ha TOTOBBIX MHUKPOIIperiapaTax».

JlaboparopHasi pabora Ne 6. «l/3yueHve  wmoguUbUKALIMOHHON
W3MEHUYMBOCTH, MOCTPOEHNE BaPUALIMOHHOTO PsiZia U BapUALIMOHHOW KPUBOW.

JlabopaTopHast pabota Ne 7. « AHa/M3 MyTalUid ¥ Ap030GHIbl Ha TOTOBBIX
MHKpOIIperaparax».

[TpakTrueckass pabota Ne 2. «CocTaBieHHe W aHaIW3 POJOCIOBHBIX
yesi0BeKa».

Tema 7. Cenexkuus opranu3MoB. OCHOBbI 0MOTEXHOJIOTHH.



CesieKLUSl KaK HayKa U TIpoLjecC. 3aposKIeHue CeyIeKLIUU U JOMeCTHUKaLUS.
Yuenve H. WM. BaBunoBa 0 IjeHTpax TIPOMCXOXKAEHUS W MHOTro00pa3us
KYJIbTYDHBIX pacTeHuM. LleHTpbI MPOMCXO0XKAEeHUs JOMAIIHUX XKUBOTHBIX. COpT,
1opoza, TaMM.

CoBpeMeHHbIe MeTO/IbI CesieKIMA. MacCoBbIM ¥ UHIUBUAYaTbHBIA OTOOPEI
B CeJIeKLIMU pPacTeHUM U >XUBOTHBIX. OrleHKa 3KCTepbepa. ban3KopojCcTBeHHOe
CKpell[iBaHue — WHOpuUAWHT. Yuctas yvHusA. CKpeluBaHWe UUCTBIX JTUHUM.
[etepo3uc, unu rubpuaHas cuna. HepogcTBeHHOe CKpelljiBaHKe — ayTOPUAWHT .
OtpanéHHass tuOpugu3aiys W e€ ycrexu. VICKyCCTBeHHbIH MyTareHe3 W
MOTy4eHWe MOJIUIVIONJ0B. IOCTWKeHUs1 CeNieKL[MA PaCTeHUM, >KUBOTHBIX WU
MUKPOOPraHU3MOB.

buoTexHoorus Kak OTpacib IPOM3BO/ACTBA. ['eHHass UH)KeHepusi. DTarlbl
co3manusi pekomOuHaHTHOM [JHK ¥ TpaHCreHHBIX OpraHvM3MoB. KieTouHas
vHXeHepus. KiieTouHble Ky/abTypbl. MUKPOK/IIOHA/TIbHOE  pa3MHOXKeHUe
pacteHnid. KJlOHHMpOBaHHWe BBICOKONPOAYKTHMBHBIX CeJIbCKOXO03MCTBEHHBIX
OpPraHM3MOB. OJKOJIOTUUeCKHe U 3Thueckue Tpobnembl. MO — reHeTHUeCKd
MOU(PUIIMPOBaHHbIE OPraHU3MBbl.

JemoHcTpanuu:

[Toptpetsr: H. W. Basunos, Y. B. Muuypun, I'. [I. Kapneuenko, M. O.
VBaHOB.

Tabsuiel U cxembl: KapTa «LIeHTphI TIPOMCXOXKAEHUST M MHOT000pa3usi
KYJbTYPHBIX pacTeHuu», «llopoabl [JOMallHUX >KHUBOTHBIX», «CopTa
KyJbTYPHBIX pacTeHui», «OTmanéHHass rubpugusaius», «PaboTbl akaziemMuka
M. @. VBaHoBa», «Ilommmnongus», «O0ObeKTbI OMOTeXHOIOrUM», «KIeTouHbIe
KyJbTYypbl M KJOHUPOBaHUe», «KOHCTpyWpOBaHME UM T[€PEHOC TeHOB,
XPOMOCOM».

Ob6opyzoBaHue: MY/SDKU TUIOOB W KODHEIUIOJOB AWKUX (GopM W
KYJIbTYPHBIX COPTOB pacTeHui, repOapuii « Ce/lbCKOXO03MCTBEHHBIE PACTEHUS».

JIaGopaTopHbIe ¥ MPaKTHYeCKHe PaboThI:

OKCcKypcusi «OCHOBHBbIE METOJbI UM AOCTWXKEHUSI CeJIeKL[UM PacTeHUU WU
JKUBOTHBIX (Ha CeJIeKL[OHHYIO CTaHLUIO, TJIEMEHHYO0 bepmy,
COPTOHMCITBITAaTeIbHBIN  yUacTOK, B TeIIMUHOEe XO03siCTBO, JsabopaTopuio
arpOyHVBEPCUTETA WU HAYUHOTO LIEHTPA)».

11 K/TACC

Tema 1. IBo/TIOIMOHHAA OMO/IOTHA.

[IpeanochIKM BO3HUKHOBEHUSI 3BOJIFOLMOHHOM TEOPUHU. DBOJIIOLMOHHAS
Teopusi U eé MecTo B Ouosioruu. BiusiHue 3BO/TIOIMOHHON TEOPUM Ha pa3BUTHE
buonoruu 1 APyTUX HayK.

CBugeTtesnbCTBa 3BOJIIOLMU. [lajieoHTO/IOrMUeCKe: T0C/Ie0BaTe/IbHOCTh
MOSsIBJIEHUs BUJIOB B TIa/IEOHTOJIOTMUYECKOM JIeTOMUCH, TMepexo/iHble (OpMBI.
buoreorpadguueckre: CxoACTBO W pa3nuuve (ayH U (jJop MaTepukoB U
OCTPOBOB.

OMOpHo/IOTHYeCKHe: CXOACTBAa W Pa3/Uuusi 3MODHOHOB pa3HbIX BHUOB
M03BOHOYHBIX. CpaBHUTE/IbHO-aHATOMUYECKUe: TOMOJIOTUYHbIe, aHa/IOTUUHbIe,
pyAuMeHTapHbIe OpraHbl, aTaBU3Mbl. MoJIeKyIIpHO-O0MOXUMHUECKHe: CXO/ICTBO
MeXaHHW3MOB HaC/e/[CTBEHHOCTA ¥ OCHOBHBIX MeTabO/IMUecKuxX IMyTel y BcCeX
OpraHu3MOB.

OBoyoLMOHHass Teopuss Y. [lapBuHa. IIpeArocbUIKM BO3HUKHOBEHUS
JapBUHU3Ma. [IBWDKYIIMEe CWIbI 3BOJIIOLIMUA BUAOB 10 JlapBUHY (U30bITOUHOE



pa3MHOXXeHHe rpu OTrPaHUYeHHOCTH pecypcos, HeorpezenéHHas
HM3MeHUYMBOCTb, O0pPh0a 3a CylllecTBOBaHHe, eCTeCTBeHHBIN 0TOOP).

CuHTeTnueckas Teopus 3BoyoLuU (CT3) 1 eé 0CHOBHBIE TIOI0KEHUS.

MukposBosronus. [lonynsiys Kak eIUHALA BUIA U 3BOJTIOLIUM.

[BrKyinye cusibl ((PakTOpb) BOJIIOLIMUA BUAOB B IpUpoze. MyTalluOHHbBIN
rpoijecc 1 KOMOWHATHUBHAs U3MeHUMBOCTh. [1omy/sii[OHHbBIe BOJIHBI U Ipeud
reHoB. V3051151 1 MUATpaLys.

EctecTBeHHBIM 0TOOp — Hampas/stoimi (akrop 3Bosolmu. Dopmbl
eCcTeCTBEHHOTO 0TOOpa.

[Tpucrioco6/1eHHOCTh OPraHW3MOB KakK pe3yJ/bTaT 3BOJOLUH. [IpruMepbl
nipucriocobeHnii y opraHnu3MoB. ApomMoph03bl U WAMOAaNTaLM.

Bug u  BumooOpasoBanuwe. Kpurepum Buga. OcHoBHble (HOPMBI
BH/1000pa3oBaHus: reorpaduyueckoe, SKOJIOTUUECKOe.

MaxkpoasBositoriusi.  Popmbl  3BOMIOLMK:  (DUsleTHYecKasl, AUBepPreHTHas,
KOHBepreHTHasi, apaienbHas. HeobpaTuMoCTh 3BOTIOIHH.

[IpoucxoxeHue 0T HeclejMaJIu3upoBaHHbIX TpeiKOB.
[Iporpeccupyroias crierjyanu3anusi. AJarnTUBHas pajyariusl.
JeMoHCcTpanuu:

[Toptpetsr: K. JIunnuen, XK. b. Jlamapk, Y. Japsun, B. O. KoBaneBckui, K.
M. bap, 3. I'ekkesnb, ®. Mrosiep, A. H. CeBepLioB.

Tabmbl W cxembl: «Pa3BUTHE OpPraHAYeCcKOro MHpa Ha 3emie»,
«3apOo/bIIIY ITO3BOHOUHBIX JKHBOTHBIX», « APXeOoNTepruKkc», «®@opMbl 60pPHOBI 3a
cyijectBoBaHue»,  «EcTtectBeHHbIli  0TOOp», «MHOroobpasue COpPTOB
pacTeHU», «MHoroobpa3ue T10pOJ, JKUBOTHBIX», «ITorysarumn»,
«MyTaIroHHasi ©3MeHUUBOCTb», « ApoMopdo3bl», «anoaganTaium», «O01as
JlereHepanus», «BWXKylyue CWIbl 3BOJIOLMN», «Kapra-cxema MaplpyTa
[y TelIeCTBUs 4. apBuHa», «bopnba 3a CyLLIeCTBOBaHME»,
«[IpucrocobneHHOCTh OpraHu3MoB», «['eorpaduueckoe BHAO00pa30BaHHUEY,
«JKOJIOTHYeCcKoe BUJ000pa3oBaHe».

Ob6opyzoBaHue: KOUIEKIUS HAaCeKOMBIX C Pa3/MYHbIMU TUIAMU OKPACKH,
Habop TIJIOJIOB U CeMsH, KOJuTeKIus «IIpuMepsl 3all[UuTHBIX TIPUCTIOCOOIeHn y
JKUBOTHBIX», MO/ie/Tb « OCHOBHbIe HalpaB/ieHUs IBOTIOLNN», 00 bEMHasi MOJIe/Th
«CTpoeHHe roJI0BHOTO MO3ra MO3BOHOYHBIX».

buoreorpaduueckass kKapTa Mupa, KoJulekius «PopMbl COXpPaHHOCTH
HMCKOMaeMbIX >KUBOTHBIX M pacTeHui», Mojie/ib anruidkaiusa «llepekpéct
XpPOMOCOM», BJaXKHble TmpernapaThl «Pa3BuUTHe HaceKoMoro», «Pa3BuTue
JSITYLIKW», MUKponpenapar «/po3oduna» (HopMma, MyTaljuu (hOpMbl KPbTbEB U
OKpacCKH TeJia).

JIaGopaTopHbIe ¥ MPaKTHYeCKHe PadoThI:

JlabopaTopHast pabota Ne 1. «CpaBHeHHe BUOB IT0 MOP(hOIOrHUeCKOMY
KPUTEPUIO».

JlabopaTopHast pabota Ne 2. «OmrcaHne TTPUCIIOCO0IEHHOCTH OpraHHU3Ma
Y e OTHOCUTEeTbHOTO XapaKTepar.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE JKU3HU Ha 3emiie.

[loHayuHble Mpe/CTaB/IeHUsI O 3apOXKAeHWM >XKW3HU. HayuHble rurnoresbl
BO3HMKHOBEHHSI >KU3HM Ha 3emse: abuoreHe3 U TMaHCIIepMUs. XUMHUUecKas
9BOJIIOLIMSA. AOGHOTeHHBI CUHTe3 OPraHWYeCKUX BEIeCTB U3 HeOpraHUueCKHX.
OKCIepUMeHTa/IbHOe TOJTBEpPKJeHre XWUMHYEeCKOHW 3BOJiIoLuU. HauanbHble
yTanbl Ouosiornuecko 3Bomoruu. ['wrotesa PHK-mupa. dopmupoBaHue
MeMOpaHHBIX CTPYKTYP ¥ BO3HUKHOBEHHe TMPOTOK/IETKH. [lepBble K/IeTKU U WX
5BOMOLUS. @OPMUPOBAHUE OCHOBHBIX FPYMI )KUBBIX OPraHU3MOB.



PasButHe xu3HM Ha 3emsie 10 5pam U nepuogam. Karapxen. Apxelckas 1
rpoTepo3oiickas 3pbl. [laneo3olickass 3pa U e€é Tepuofibl: KeMOpHICKUH,
OpZOBUKCKWUM, CUITYPUHUCKUH, J€BOHCKUM, KAMEHHOYTOJIbHBIM, IEPMCKUM.

Me3o0301icKast 3pa U eé mepuo/ibl: TPUACOBBIM, FOPCKUM, METOBOM.

KaitHo30MCKasi 3pa ¥ €€ mnepuojbl: I[1a/JleOreHOBbIM, HeOTreHOBBIY,
AQHTPOMOTeHOBBIU.

XapakTepucTuKa KMMara U reoJioruueckux npoueccoB. OCHOBHBIE 3Tarlbl
3BOJIIOL[MM PaCTUTENbHOTO W >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHuid U
JKABOTHBIX. [10siB/IeHMe, pacliBeT ¥ BBIMUPaHUe TPYTI JKUBBIX OPraHW3MOB.

CucremMa OpPraHMYeCKOro MUpa KakK OTpakeHdhe >3BOMOLMH. OCHOBHBIE
CUCTeMaTUYeCKre TPYIbl OPraHU3MOB.

OBOJIIOLIUSL ~ 4YesioBeKa.  AHTpOIIO/IOTUsL  KakK  Hayka.  PasButue
MpeJCTaB/IeHUd O  TMPOUCXOXKAEHUWM  4ejioBeKa. MeToabl  M3y4yeHus
antpornioreHe3a. (CxoAcTBa W pa3Muusi UejOBeKa W >KUBOTHBIX.
CucTtemaTHueCKOe TMOJI0KeHre YesloBeKa.

HOBwkyie  cuibl  (dbakTopel) — aHTpomoreHe3a.  HacsefcTBeHHas
W3MEHUMBOCTb M ecTeCTBeHHBIM oTO0op. OOiecTBeHHbIi 00pa3 »KU3HH,
W3rOTOBJIEHWE OPYUU TPY/a, MBIIIJIEHUE, Peub.

OCHOBHBIE CTaM W BETBU SBOJIIOLMK YeJ0BeKa: aBCTPa/ONUTEKH,
UenoBek yMmesnbid, YesoBeK TpsAMoOXosdiui, YenoBeK HeaH/lepTa/lbCKUM,
YenoBek pa3ymHbIM. HaxolKy MCKOMaeMbIX OCTaTKOB, BPEMSI CYLL[eCTBOBaHUs,
o6/acTk pacrpocTpaHeHusi, 06bEM TOIOBHOTO MO3ra, 00pa3 >KU3HU, OPY/ .

YenoBeueckre packl. OcHoBHble Oosblliie  pachkl:  €BPOIeOUJHAs
(eBpa3uiicKasi), Herpo-aBCTpajoMJHas (2KBaTOpHa/bHasi), MOHIOJIOMHAs
(a3maTtcko-amepukaHcKasi). UepTbl TPUCTIOCOO/SEHHOCTH  TIpe/icTaBUTesen
YyesI0BeYeCKUX pac K YC/I0BHUSM CyLIeCTBOBaHUS. ETWHCTBO UesioBeueCcKux pac.
Kputuka pacusma.

JeMoHCcTpanuu:

[Toptpetsl: ®. Penu, JI. Ilactep, A. M. Onapun, C. Mumnep, I'. FOpy, Y.
JapBuH.

Tabsuiel 1 cxeMbl: «Bo3HukHOBeHHe COTHEUHOW CUCTeMbI», «Pa3BUTHe
OpraHhuYeckoro wmmupa», «PactutenbHasi KieTka», «KHBOTHasti KJjeTKa»,
«[Tpokapuotuueckas kKnetka», «CoBpeMeHHasi CUCTeMa OpraHu4eckoro Mupa»,
«CpaBHeHHe aHAaTOMHUYEeCKHUX uUepT CTPOeHHsI ueioBeKa U ueoBeKOOoOpa3HBIX
00e3bsiH», «OCHOBHBIE MecTa TIaJIeOHTOJIOTHYECKMX HaXOAOK TIpe/IKOB
COBPEMEHHOI0 uejioBeKa», «/lpeBHeullre m0au», «/peBHue moamn», «llepBbie
COBpeMeHHbIe Ho/In», «YenoBeuecKure pachl».

OGopymoBanue: MymasDku — «IIpoucxoxkgeHre — udeyoBeKa»  (OFOCTBI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HeaHJepTasiblid, KPOMaHbOHL[a), CJIENKA WA
1300pakeHWs] KaMeHHBIX OpYy/ui TepPBOOBITHOTO yesioBeKa (KaMHHU-YOIITIEPHI,
pybuna, ckpebsa), reoxpoHosjoruueckass Tabnmija, KoyaeKuus «®PopMbl
COXPaHHOCTH MCKOMaeMbIX )KUBOTHBIX U PaCTEHUMN».

JIaGopaTopHbIe ¥ MPaKTHYeCKHe PadoThI:

[TpakTrueckast pabora Ne 1. «/3yueHHe MCKOMAeMbIX OCTAaTKOB paCTeHUM
Y JKUBOTHBIX B KOJIJIEKLUSIX».

OKCKypCHUsl «DBOJIOLUS OPraHMYecKoro Myupa Ha 3emse» (B eCTeCTBeHHO-
HayYHbIM WU KpaeBeJueCKul My3en).

Tema 3. Opranusmsbl M OKpy)Kawias cpeja.

OKOJIOTUS KaK HaykKa. 3aZjauyd M pasfefibl  3KOJorvh. MeToabl
5KOJIOTUUECKUX UCCIe0BaHUNU. JKOJIOTUYeCKOe MUPOBO33pEHHE COBPEMEHHOTO
yesioBeKa.



Cpezibl 00UTaHMsI OPTaHU3MOB: BOZ[HAsi, Ha3eMHO-BO3/IyIIIHasI, TIOUBEHHas,
BHYTPUOPTraHU3MeHHasl.

Okonoruyeckue (aktopbl. Kaccudukaiusi 3Konorunyeckux (HhakTOpOB:
abuotuueckre, OMOTUUECKHWe W aHTPOIIOTeHHbIe. [leficTBHE 3SKOIOTMUeCKUAX
(hakTOpOB Ha OPraHU3MBI.

AbuoTtryeckue (bakTophI: CBET, Temreparypa, BJI&YKHOCTb.
dotonepuogu3m. IIpucrnocobieHnss OpraHU3MOB K AeUCTBUIO aOHOTUUECKUX
daktopoB. buosioruueckuie pUuTMBbI.

buotnueckue  dakTopel. Buapl  OMOTHYECKHMX  B3aUMO/IeHCTBHIA:
KOHKYDEeHIIWsI, XWIIHAYeCTBO, CHMOMo3 u ero Gopmbel. I[lapa3utusm,
Kooriepalfusi, MyTyaiu3M, KOMMeHcaau3M (KBapTHPAHCTBO, HaxX/JieOHUUECTBO).
AMeHcanmi3M, HeWTpanmu3M. 3HaueHHe OHWOTHMYEeCKHX B3aUMOJEUCTBUM IS
CYII[eCTBOBAHUSI OPTaHWU3MOB B TIPUPO/JHBIX COOOIIeCTBaX.

OKOJIOTMYecKrde XapaKTepUCTUKU Tony/siiud. OCHOBHbIe TOKa3aTeau
MOMYJISILIMUA: UYUCTIEHHOCTb, TIJIOTHOCTh, POXKAAeMOCTb, CMEPTHOCTb, TIPUPOCT,
mMurpauys. JuHaMyKa YdC/IeHHOCTU MOMYJISILUU U e€ peryJisilusl.

JeMoHCcTpanuu:

[Moptpetsi: A. I'ymbosbaT, K. @. Pynbe, J. ['ekkernb.

Tabsuiiel 1 cxeMbl: KapTa «[IpupozHbie 30HbI 3eMan», «Cpefibl 06HUTaHuUs
OpraHu3MoB», «d@otorepuogusm», «llonynsauum», «3aKOHOMEPHOCTU pOCTa
YMCIeHHOCTHY TIONYJISILUA UH(PY30pUU-TYPesibKn», «[ulieBble Lenm».

JIaGopaTopHbIe ¥ MPaKTHYeCKHe PaboThI:

JlabopaTopHast pabota Ne 3. «Mopdosornueckrie 0CoO0€HHOCTH paCTeHUI
13 pa3HBIX MECT OOMTaHUS».

JlabopaTtopHasi pa6ora Ne 4. «BnusHue cBera Ha pPOCT U Pa3BUTHE
yepeHKOB KoJieyca».

[TpakTrueckass pabora Ne 2. «ITogCUéT IJIOTHOCTHA TIOMYJ/ISI[ANA pPa3HBIX
BU/IOB PaCTeHUI».

Tema 4. Coob1iecTBa M 9K0/I0rHUYeCKHEe CHCTeMbI.

CoobmiecTtBo opraHu3moB — OuoiieH03. CTPYKTyphl OHOlleHO3a: BU/IOBas,
MPOCTPaHCTBeHHasl, Tpoduueckas (muigeBas). Bupbl-gpomMuHaHTbl. CBSi3U B
OuorieHo3e.

OKo/loTuuecKre cucTeMbl (3KocucTeMbl). [loHaTHe 06 3KocHcTeMe U
buoreorjeHo3e. PYHKIMOHATbHbIE KOMITOHEHThI 3KOCUCTEMBI: TIPO/YLIEHTHI,
KOHCYMEHThI, peAylLeHTbl. KpyroBopoT BellleCTB W TIOTOK SHEPIUM B
skocucTtemMe. Tpoduueckue (TuIleBble) YPOBHU SKOCHCTeMbI. [TuiiieBble 1jenu U
ceth. OCHOBHBIe TIOKa3aTelM 3KOCHCTeMbL: Ouomacca, TIPOAYKIIMS.
OKoIoTUUeCKre TTMPaMU/bL: TPOAYKI[MH, YHUCIeHHOCTH, OroMacchl. CBOMCTBa
9KOCUCTEM: YCTOMUMBOCTh, CaMOpery/isiliys, pa3Butue. Cykiieccusl.

[IpvpojHble 3KOCUCTeMBbl. OKOCUCTEMbl 036D U peK. OKOCUCTeMa
XBOWHOT'O WIW IIMPOKO/MCTBEHHOTO Jieca.

AHTpOTIOTeHHbIe  KOCUCTEMBI. ATPO3KOCUCTEMBIL. Y POO3KOCHCTEMBI.
buoiornueckoe v X03sIMCTBEHHOE 3HaUeHe arpO3KOCUCTeM U YPOOIKOCUCTEM.

buopa3Hoobpasre kKak (pakTop ycToiumBoCTH 3KocucTeM. CoxpaHeHHe
buonornueckoro pasHoobpasus Ha 3emiie.

Yuenne B. U. BepHazckoro o 6uocdepe. ['paHuIlbl, COCTaB U CTPYKTypa
6uocdepsl. JKuBoe BeiecTBO U ero (yHKiuU. OcobeHHocTH OGHOChephl Kak
r71006a/bHOM  9KOCHUCTeMBI. [JMHaMUUeckoe paBHOBecHe W oOpaTHasi CBSi3b B
buocdoepe.

KpyroBopoTbl BellecTB ¥ OMOreOXMMHUeCKUe IUK/IbI  37IeMeHTOB
(yrniepoga, a3ota). 30HambHOCTH 6uocdepbl. OCHOBHBIE OMOMBI CYIITH.



YenoBeuectBO B Ouocdepe 3emsid. AHTPOIIOT€HHble W3MEHEHHs B
buocdepe. I'mobanbHBIE IKOTOTHYECKHE TTPOD/IEMBI.

CocyiecTtBoBaHUe TIPUPO/IBI 15 yejioBeyeCcTsa. CoxpaHeHue
buopa3Hoobpa3uss Kak OCHOBa  ycrtoWumBocTH  Ouwocdepel.  OcHoBa
PalLMOHA/TLHOTO YyTPaB/eHUs TPUPOJHBIMU PeCypcaMu U KX MCIO0JIb30BaHUE.
HocTtxeHnst OMOJIOTHN W OXpaHa MPHUPO/IBI.

JeMoHCTpanuu:

[Toptpetsr: A. [I)x. Tencnu, B. H. Cykaués, B. Y. BepHaackui.

Tabmuibl u cxeMbl: «[IuiteBble 1eM», «BUOIEeH03: COCTaB M CTPYKTYpa»,
«[Ipupogueie coobirecTBa», «llemw MUTaHUA», «IKOJOTHUECKas ITHPAMHIA»,
«buocdhepa u  uyenoBek», «IDKOCHUCTeMa IIMPOKOJHMCTBEHHOTO Jieca»,
«IJKoCcuCTeMa XBOWHOro Jjeca», «buoieHo3 Bogoéma», «ATrpOLIEHO3»,
«[IprimMepHBIe aHTpPOMOTeHHbIE BO3JEUCTBUS Ha TpUpoOAy», «Baxnenmme
WCTOYHVKM 3arpsi3HeHHs BO3/lyXa M TPYHTOBBIX BOJ», «[louBa — BakHeHIlas
cocTaBssoIias  6mocdepel», «PakTophbl Aerpafariii IMouB», «[lapHUKOBBIN
sbdekT», «PaKTOphl PAAMOAKTUBHOIO 3arpsi3HeHHs Onochepbl», «OO0mas
CcTpyKTypa Ouocdeprni», «PacmpocTpaHenue ku3Hu B 6uocdepe», «O30HOBBIM
9KpaH orocdepri», «KpyroBopot yriepoja B 6uocdepe», «KpyroBopot a3ora B
TIPUPOJE».

OOopyzoBaHKe: MOJe/Tb-anIuIMKanys « TUITHUHbIe OMOL[eHO3bI», TepOapuii
«PactutenbHbie  coobmiecTtBa», KosuieKimu — «buolieHo3»,  «BpemguTenu
BOKHEMIIINX CeIbCKOXO3SMCTBEHHBIX KYJ/bTyp», Trepbapuu U KOJJIEKL[UU
pacTeHWU Y >KUBOTHBIX, MIPUHAZJIEXKALLe K Pa3HbIM 5KOJOTHUUECKUM TpYIIaM
ogHoro Buzaa, KpacHas kaura Poccuiickoii ®epepaiun, H300paKeHHUs
OXpaHsIeMbIX BU/IOB PACTEHUM U JKUBOTHBIX.



[VITAHUPYEMBIE PE3YJIBTATBI OCBOEHUA [IPOI'PAMMEBI 110
BNOJIOT'MN HA BA30BOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA30OBAHNUA

Coryacio @I'OC COOQO, ycraHaB/IMBalOTCA TpeOOBaHHSA K pe3y/bTaTaM
OCBOEHHUSI O00yYalrIUMUCA TPOTpaMM CpefiHero o0iero o0Opa30BaHUS:
JTMYHOCTHBIM, MeTarpeIMeTHBIM U TIPeIMETHBIM.

JINHHOCTHBIE PE3YJ/IbTATBI

B cTpyKType NMMYHOCTHBIX pe3y/bTaTOB OCBOeHHs TpeameTa «buosorus»
BbifIeJieHbl  C/Ie[IyIOIe  COCTaBJISIIOIMEe:  OCO3HaHHWEe  O0yuarol[UMHCS
POCCHUUCKOW TPaKAAHCKOM HWJIEHTUYHOCTU — TOTOBHOCTU K CaMOpPA3BUTHIO,
CaMOCTOSITeJTLHOCTA M CaMOOIIpe/ie/IeHUI0, HaJuure MOTHBAI[UM K 00ydeHHIo
buonoruy, 1iesieHarnpaBieHHOe pa3BUTHe BHYTPEHHUX YOeXXIeHUuH TMUHOCTUA Ha
OCHOBe KJ/IIOUEBBbIX LIEHHOCTEM W HWCTOPUYECKUX TPAJULIUM  pa3BUTHUSA
OMONIOTUYECKOTO  3HAHHUS, TOTOBHOCTb U  CIIOCOOHOCTb  OOYyUarOIIUXCS
DYKOBO/ICTBOBATbCSI B CBOeW  [JesAITeTbHOCTU  L|eHHOCTHO-CMbIC/IOBBIMU
yCTaHOBKAMM, TPHUCYII[UMH CHCTeMe OMOJIoruueckKoro oOpa3oBaHHsl, Haauure
9KOJIOTUYECKOTO TIPABOCO3HAHUS, CIIOCOOHOCTH CTaBUThb IieJIi U CTPOUTH
JKV3HEeHHbIe TI/IaHBbl.

JINYHOCTHBIE pe3ynbTaTbl OCBOEHUS mpeaMeTa «BbHUOorus» JOCTUTarOTCS
B e[VHCTBe yueOHOW W BOCIUTATENbHON [eATebHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMU ~ POCCUWUCKUMHM  COLIMOKY/JbTYPHBIMH, UCTOPUYECKUMHU U
JyXOBHO-HPABCTBEHHBIMH LIeHHOCTSIMH, TIDUHSATHIMHU B 00II[eCTBe MpaBUIaMU U
HOpMaMy  TIOBefieHWss U CIIOCOOCTBYIOT — TIpOIjecCcaM  CaMOITIO3HaHUS,
CaMOBOCIIUTAHUSI M CaMOPA3BUTHSI, Pa3BUTHSI BHYTPEHHe! TMO3ULIUUA JIMYHOCTH,
MaTpuoTHh3Ma, YBa)KeHUsI K 3aKOHY U TMpaBOIOPSKY, UesioBeKy TpyAa WU
CTapIiieMy IIOKOJIeHWI0, B3aWMHOTO YBakeHWs, Oepe>XHOTO OTHOIIEHHUSI K
KyJbTYDHOMY HacAeUl0 W TpPagulldsM MHOTOHAl[MOHA/JLHOTO Hapoja
Poccuiickon ®@efepanyy, Ipupo/ie U OKpy>Karollen cpefe.

JInuHOCTHBIE pe3y/bTaThl OCBOEHUWs yueOHoro mnpeamera «buomorus»
JO/DKHBI ~ OTpakaTb ~ TOTOBHOCTb W CIOCOOHOCTH  OOydYarommxcs
PYKOBOJICTBOBAaThCSI C(HOPMHUPOBAHHOM BHYTpeHHeM T0o3ul[ield JUUYHOCTH,
CHUCTEMOM I[eHHOCTHBIX OPHWEHTALMM, TIO3UTHUBHBLIX BHYTPEHHHMX YOEXIeHHH,
COOTBETCTBYIOLUX TPAJUI[MOHHBIM I[[€HHOCTSM POCCHMCKOro 0OIIecTBa,
pacillipeHre >KW3HEHHOT0 OfbiTa W OMbITa [eATeJbHOCTM B Ipoljecce
peanu3al[ii OCHOBHBIX HaripaB/ieHWM BOCIUTATe/NbHOM [1eATe/TbHOCTH, B TOM
yuC/ie B UaCTH:

1) rpa)kIaHCKOT0 BOCTIMTAHUS:

c(OpMHUPOBAHHOCTb ~ TPAKAAHCKOW  TO3WIMKM  obOydaroijerocs  Kak
aKTUBHOTO Y OTBETCTBEHHOT'O WieHa POCCUIMCKOro 00II[eCTRBa;

0CO3HaHWE CBOWX KOHCTUTYLIMOHHBIX TMpaB M 00si3aHHOCTeH, yBaKeHHe
3aKOHa U MpaBOIOPS/IKa;

TFOTOBHOCTb K COBMECTHOW TBOpPUYECKOW [esTe/IbHOCTH TpU CO3JaHUU
yueOHBIX TIPOEKTOB, pellieHnH yueOHbBIX U MT03HaBaTeIbHbBIX 3a/lay, BHITIOJIHEHUH
OroorNUeCKrUx IKCIIepUMEeHTOB;

CriocoOHOCTh OTpeieNiATh COOCTBEHHYIO IIO3WIIMI0 TI0 OTHOIIEHWIO K
SIBJIEHUSIM COBPEMEeHHOMU YKU3HU U O0BSICHSTD eé;



yMeHMe YUUTHIBaTh B CBOMX [IeHCTBUSX HEOOX0IUMOCTh KOHCTPYKTUBHOTO
B3aMIMO/IENCTBUS JTFO/Iel C pa3HBIMU YOeXKIeHUSIMHU, Ky/IbTYPHBIMU [IeHHOCTSIMHU
Y COLIMA/IbHBIM TI0JI0KEHUEM;

TFOTOBHOCTb K COTPYAHUYECTBY B TIpOlleCcCeé COBMECTHOTO BBITIOJIHEHUS
yueOHBIX, TI03HABaTe/JbHbIX W WCCAe0BaTeNbCKUX 3a7jad, YBa)KUTEIbHOTO
OTHOILIEHUSI K MHEHWIO OIMOHEeHTOB TpH OOCY>KJEHWHM CIIOPHBIX BOMPOCOB
OMOIOTMUECKOTO CO/IepIKaHMUS;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOU [leATe/TbHOCTY;

2) IaTPUOTHUUYECKOT0 BOCTIMTAHUSA:

chopMHPOBaHHOCTh POCCHUUCKOU rpaXkJjaHCKOH WJIEeHTUYHOCTH,
MaTpuoTHU3Ma, YBa)KeHUs] K CBOEMY Hapojly, UyBCTBa OTBETCTBEHHOCTH Tiepe[
PogvHOM, TOpJOCTU 3a CBOM Kpau, CBOWO PoJuHY, CBOM S3bIK U KYJbTYPY,
TPOLLIIOe U HACTosiliee MHOTOHALIMOHAILHOTO Hapoja Poccuy;

[[eHHOCTHOe OTHOIIleHWe K TMPUPOJHOMY HacAeul0 W TaMSITHUKaM
MpUPOJBI, JOCTXKeHUsiM Poccruy B Hayke, WCKYCCTBe, CIIOPTe, TEXHOJIOTHSIX,
TpyZe;

CriocoOHOCTh OI[eHWBaTh BK/AJ, POCCUUCKUX YUYEHBIX B CTAHOBJIEHHWE U
pa3BuTHe OWONOTWM, TIOHUMaHWs 3HaueHHss OHOJIOTHH B TI0O3HAHWM 3aKOHOB
TIPUPO/IbI, B )KU3HU Ue/IOBeKa M COBpeMEeHHOT0 00I1[eCTBa;

uzieiiHast yOeXxIEHHOCTb, TOTOBHOCTb K CIyKeHHIO U 3aifuTe OTedecTsa,
OTBETCTBEHHOCTbH 3a ero Cyas0y;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

OCO3HaHMe JyXOBHBIX 1[eHHOCTeH POCCUUCKOr0 HAapoZa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUUECKOTO MOBe/IeHHSsI;

CcriocoOHOCTh OLleHWBATh CUTYALMI0 U TPUHUMAaTh OCO3HaHHbBIE PelleHus,
OpPHEHTHUPYSICh Ha MOPa/IbHO-HPABCTBEHHbIE HOPMBI U 1IeHHOCTH;

0CO3HaHHe JIMYHOTO BK/IaJia B IOCTPOeHHe YCTOMUMBOTO OyAyIIIero;

OTBETCTBEHHOE OTHOIIIeHHWe K CBOWM DOJIUTEeNsIM, CO3[aHUI0 CeMbU Ha
OCHOBE OCO3HAHHOTO MPUHATUS LIEHHOCTEN CeMEeMHOM )KHU3HU B COOTBETCTBUU C
TpaJULIUSIMU HapoZioB Poccuy;

4) 3cTeTUYeCKOro BOCIIUTAHHSA:

SCTETUYECKOe OTHOLLIEHHE K MUPY, BK/IIOUAs 3CTETUKY ObITa, HAYYHOTO U
TeXHUYECKOr0 TBOPUECTBa, CIIOPTa, TPY/a, OOLECTBEHHBIX OTHOLIEHH;

MOHMMaHWe SMOLIMOHAILHOTO BO3/IeHCTBUSI JKUBOW TIPUPOJbLI U eé
LIeHHOCTH;

TOTOBHOCTh K CaMOBBIDaXXEHUIO B pa3HbIX BUJjaX MCKYCCTBA, CTPeMJieHHe
TMPOSIB/ISITh KaUeCTBa TBOPUeCKOW TMYHOCTH;

5) pusnueckoro BocnuraHus, popMHUpoOBaHUA KY/JIbTYPbI 3/[0POBbS U
IMOIMOHA/ILHOTO 0/1aromo/Tyunsi:

NMOHVMaHWe W peanM3alusi 30pOBOro W Oe3ormacHOro obpasa >KWU3HU
(3mopoBoe mMTaHWe, COOMIOIEHWe TUTMEeHWYeCKMX TIpPaBWI W HOPM,
cbanaHCUpPOBaHHBIA PEXUM 3aHATHNW U OTAbIXa, Ppery/spHas Gdu3nueckas
aKTUBHOCTH), OEpe)KHOT0, OTBETCTBEHHOTO W KOMITETEHTHOT'O OTHOILEHHUS K
CcoOCTBeHHOMY (PM3UUeCKOMY U IICUXHUUYEeCKOMY 37I0POBbIO;

MOHMMaHWe 1IeHHOCTH TpaBWl WH/WBU/yaJbHOTO U KOJIJIEKTUBHOIO
6e30racHOr0 TIOBe/IeHHS B CUTYyalUsiX, YTPO’KAIOL[UX 37I0DOBBI0 U JKU3HU
Jofiew;

OCO3HaHWe  TIOC/IeACTBMA U HENpUsTUS  BpPeAHbIX  TPUBbIYEK
(yrioTpebieHusT aKOT0/1s1, HAPKOTHUKOB, KYPeHHs);

6) TPyA0BOr0 BOCIUTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HaHWe [[eHHOCTH MacTePCTBa, TPY/J0/00ue;



FOTOBHOCTh K aKTMBHOHW JeSITeJIbHOCTA TeXHOJIOTUYECKOW U COLMAbHOU
HaTIpPaBJ/IeHHOCTH, CrIoCcO6HOCTh VHUI[UUPOBATh, TIJTAHUPOBATh U
CaMOCTOSITE/TEHO BBITIOJIHATE TaKyIO /1eATeTbHOCTb;

WHTepeC K pa3MuuHbiM cdepaM mipodecCuoHanbHON JesTe/TbHOCTH,
yMeHMe COBepIllaTh 0CO3HaHHBIN BbIOOD Oy ayiiieli ipodeccuu v peann30BbIBaTh
coOCTBeHHBIe XKU3HEHHbIe TIIaHbI;

TOTOBHOCTb U CITOCOOHOCTH K 0Opa30oBaHHI0O M CamMO0Opa30BaHHIO Ha
MPOTSDKEHWH BCeW JKU3HU;

7) 3K0/IOTHYeCKOT0 BOCITUTAHUS:

9KOJIOTUYECKHU Iiesiecoo0pa3Hoe OTHOIIeHHe K TIPUpPOZie KaK HMCTOUHUKY
JKWU3HU Ha 3eMJie, OCHOBe eé CYII[eCTBOBAHUSI;

TIOBBIIIIEHNEe YPOBHS 3KOJOTMUeCKOW Ky/JbTypbl: TIpUOOpeTeHHe OIlbiTa
TJITAHUPOBAHUS TIOCTYTIKOB W OLIEHKUM WX BO3MOXKHBIX ITOC/TEICTBUMN /ST
OKpY>Karollier cpe/ibl;

0CO3HaHUe T7100a/bHOTO XapaKTepa KOJIOTUUeCKUX MmpobemM u myTeld ux
pellieHus;

CIIOCOOHOCTh HCITO/MB30BaTh IPHOOpeTaeMble IIPH WU3yUe€HHU OHMOJIOTUU
3HaHUSI U YMEHHs TIpU pellleHrdd TMpobseM, CBSI3aHHBIX C PpalOHA/IbHBIM
MIPUPO/IOTIOIb30BaHeM  (CcoO/iofieHrie TpaBW/  TIOBeJIeHHUSI B TIPUPO/IE,
HalpaB/IeHHBIX Ha COXpaHeHHe paBHOBECHS B IKOCHCTEMax, OXpaHy BU/IOB,
3KoCHCTeM, brocdepn);

aKTMBHOE HeNpUsiThe [OeWMCTBUM, TMPUHOCAIINX BpeJ, OKpYy’Karolleu
TIPUPO/IHOM Cpejie, yMeHHe TIPOTHO3UPOBaTh Heb/1aronpusTHbIE YKOJIOTUUECKHe
TIOC/IeZICTBUS MPeATIPUHUMAaEMbIX 1eHCTBUIN U MpeAoTBpaIlaTh UX;

Ha/lMuyde Pa3BUTOrO0  3KOJOTMYECKOTO  MBIILIEHUS, 3KOJOTHYeCcKOon
Ky/JbTYDbl, OIbITa [eATeTbHOCTH 3KOJIOTHYECKOW HarpaB/IeHHOCTH, YMeHUS
PYKOBOZICTBOBATbCSI UMM B TI03HaBaTe/IbHON, KOMMYHUKAaTUBHOW U COLIAATbHON
MPaKTHKe, TOTOBHOCTA K yYacTHI0O B TPAKTUUYeCKOW [leATeTbHOCTH
9K0JIOTUYECKOW HaIlpaBIeHHOCTH;

8) HeHHOCTH HayYHOT'0 MO3HAHUA:

c(opMHUPOBAaHHOCTb MHPOBO33pP€HHs, COOTBETCTBYIOII[ETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAyKH U OOITleCTBEeHHOM MPAaKTUKKH, OCHOBAHHOTO Ha Aiajiore
KyJbTyp, CMOCOOCTBYIOI[ETO OCO3HAHWIO CBOEr0 MeCTa B TIOJHKY/IbTYPHOM
MUDE;

COBepIIIeHCTBOBaHMUE SI3bIKOBOM M UMTATeTbCKOW KYJITYPhl KaK CpeZiCTBa
B3aMIMO/IENICTBUSI MEXKIY JFOABMU U TTO3HAHUS MUPa;

MOHWMaHWe CreluPuKd OHUOMIOTUM KaK HayKd, OCO3HAHUS e& poid B
cdopMUpOBaHKY paI[MOHATLHOTO HAyUHOTO MBIILIEHUS, CO3Z@HUU 1[e/I0OCTHOTO
ripe/icTaB/eHUst 00 OKpYyyKarolljeM MUpe Kak O eJUHCTBe MPUPO/bI, UeoBeka U
o01miecTBa, B TMO3HAHWUM TIPUPOJHBIX 3aKOHOMEDHOCTeH W pellleHuH TpobsieM
COXpaHeHUs IPUPO/THOTO PaBHOBECHS;

y6eXIEHHOCTh B 3HAUMMOCTHU OUOIOTUM I/ COBPEMEHHOM 1[UBU/TM3al[UH:
obecrieueHrsi HOBOTO YPOBHSI Pa3BUTHSI MeAWILIMHBI, CO3/laHKe TIePCITeKTUBHBIX
OMOTeXHOJIOTUM, CIOCOOHBIX pelllaTh pPecypcHble IPo6JeMbl  pa3BUTHSA
ye/IoBeYeCTBa, MOMCKA MyTel BhIX0/a U3 I7100abHBIX 3KOJOTHYeCcKuX mpobem
u obecrieueHnss Tiepexofja K YCTOWUYMBOMY pPAa3BUTHIO, paljOHATBLHOMY
WCTI0/Tb30BaHHUI0 TIPUPOJIHBIX PeCYypCOB M (POPMHUPOBAHHIO HOBBIX CTaHZAPTOB
JKU3HU;

3aMHTEPEeCOBAHHOCTb B TIO/Iy4eHWHd OWOMOTMYeCKMX 3HaHUW B I[e/IsIX
TIOBBIIIIEHUsT 0OIIell Ky/JbTypbl, €CTeCTBeHHO-HayYyHOW TPaMOTHOCTH, Kak



COCTAaBHOH  vacTU  (YHKUMOHAIBHONW  TI'PaMOTHOCTM  OOYYaroIUXCH,
(bopMHpyeMO¥i TP U3yUYeHUH OHOJIOTHH;

MOHMMaHWe  CYIIHOCTA  METO/JIOB  TIO3HAHWS,  MCIIO/Ib3YeMBIX B
eCTeCTBEHHBbIX HayKax, CIIOCOOHOCTU HWCIO/b30BaTh TOy4YaeMble 3HAHUS /IS
aHa/M3a U OOBSICHEHUS SIBJIEHUM OKPY>KaroI[ero MUpa M MPOUCXOAIINX B HEM
V3MEeHEeHWH, YMeHUe [eaTh 000CHOBaHHbBIE 3aK/IIOUEHHMsST HAa OCHOBE HayUHBIX
(haKTOB 1 MMEIOLIUXCS IAHHBIX C 1[eJIbI0 TI0JTyUeHUsI IOCTOBEPHBIX BBIBO/IOB;

CIMIOCOOHOCTH CaMOCTOSITe/TbHO MCIT0/Ib30BaTh OMOIOrMUECKHe 3HAHUS [IIst
peltieHust Tpo06JIeM B peaTbHbIX )KU3HEHHBIX CUTYal[UsIX;

OCO3HaHUE TIeHHOCTHU Hay4YHOH [1esiTe/IbHOCTH, TOTOBHOCTh OCYIIIECTB/ISITh
TIPOEKTHYIO U MCC/Ie/IOBATEIbCKYIO ZeSITe/TIbHOCTh MHAWBU/YaIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTL K  HENpephlBHOMY 00pa3oBaHMIO M
caM000pa30BaHUI0, K aKTUBHOMY ITOJIyU€HWIO HOBBIX 3HAHUH M0 OHOJIOTHM B
COOTBETCTBUH C YKU3HEHHBIMU TTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertanpeaMeTHble  pe3y/bTaThl  OCBOeHUs ~ yuyeOHOTO  TipefMeTa
«buosorus» BK/IOUAKOT: 3HauuMble 751 (POPMHUPOBaHUSI MHPOBO33pEHUS
00yuaromxcs  MeXIUCIUIUIMHApHbIe  (MeXIIpeJMeTHble)  OOllleHayuHbIe
TOHSITUSL, OTPa’KAIOIUe 1[eJIOCTHOCTh HayYHOW KapTWUHBI MUpA U CIeLU(UKy
METO/IOB TI03HaHWS, HCIOMb3yEMbIX B €eCTEeCTBEHHbIX HayKax (BelecTBo,
SHeprusi, siBjeHue, MPOLECC, CUCTeMa, HayuHbIM (PAKT, TPUHLUIM, TUIOTe3a,
3aKOHOMEpPHOCTb, 3aKOH, Teopus, HWCCefoBaHWe, HabIroZieHWe, H3MepeHue,
JKCTIepUMeHT W JpYyTuX),  yHHWBepcajdbHble  yueOHble  [IeHMCTBUS
(mo3HaBaTenbHbIE, KOMMYHHUKATHBHbIE, pPeTY/ISATHBHbIE), 0becreunBaroIye
(opMupoBaHre (PYHKIIMOHATBHOM I'PaMOTHOCTU U COLIMAJBbHOM KOMITeTeHLIUU
00y4JarImmxcs, CIIOCOOHOCT,  O0yYaroOl[UXCS  HCIIO/Ib30BaTh  OCBOEHHBIE
MeXIUCLIUIUIMHADHbIEe, MHDOBO33pEHUEeCKHWe 3HaHWs UM  yHUBepcajbHble
yueOHbIe eCTBUS B ITO3HABaTeIbHOM M COL[MAIbHOM TIPAaKTHKe.

MeTanpeameTHbie pe3y/abTaThl OCBOEHHsI MPOTPAaMMbl CpeflHero o01iero
o0Opa3oBaHus JO/DKHBI OTPaXKaTh:

OB/afieHHe yHUBepPCAJTbHLIMH  Y4eOHBIMH  IO3HAaBaTeIbHBIMH
JNeNCTBUSAMU:

1) 6a3oBbIe JIOTHUECKHE JeHCTBHUSA:

CaMOCTOSITeTbHO  (pOPMYJIUPOBAaTh W aKTyaJM3UpOBaTh  IpobsieMy,
paccMaTpUBaTh €€ BCeCTOPOHHE;

WCI0/Ib30BaTh MPY OCBOEHWH 3HaHUM TMPUEMBI JIOTUYECKOTO MBbIIIEHUS
(aHanu3a, CWHTe3a, CpaBHeHHs, Kiaccudukalyy, o00001eHus), pacKpbiBaTh
CMBICTT OMOJIOTHYECKMX TIOHATHW (BBIJEJNATh WX XapaKTepHble TPH3HAKH,
yCTaHaB/MBATh CBS3U C APYTUMU MMOHSATHUSIMM);

orpeieNiaTh LU [leATeTbHOCTH, 3aj/laBasi MapamMeTpbl U KDUTEPUU UX
JNOCTWDKeHUs,, COOTHOCUThL pe3yJ/bTaTbl JesiTelbHOCTA C [OCTaB/IeHHBIMU
Le/sIMU;

WCII0/Ib30BaTh OuOMoOTUUecKde TIOHATHS MAJii O0BsicHeHUs (DakToB U
SIBJIEHUU >KUBOW MPUPO/IbI;

CTPOUThL JIOTUUECKHe pacCyxaeHus (MHAYKTUBHbIE, [eNyKTHUBHbIE, 10
aHajIoruu), BbISB/IATb 3aKOHOMEPHOCTU U TIPOTUBOPEUMsI B pacCMaTpUBaeMbIX
sIBJIeHUsIX, (DOPMY/TMPOBATh BbIBO/bI U 3aK/THOUEHUS;



MPUMEHSITb ~ CXeMHO-Mojle/lbHble ~ CpeACTBa [  TIpeJCTaB/IeHHs
CYIIIeCTBEeHHBIX CBsI3€ii Y OTHOIIIEHWM B M3ydaeMbIX OMOJIOTHYeCKUX 00BeKTax,
a TakxKe TIPOTHBOPEUHi pa3HOrO pPOJia, BBIABIEHHBIX B  Pa3/IAYHBIX
MHGOPMaLMOHHBIX UCTOUYHHKAX;

pa3pabaThiBaTh TJIaH pelieHus MpobsieMbl C YUETOM aHa/IHM3a UMERIIUXCS
MaTepHaTbHBIX U HeMaTepHUaIbHBIX PeCypCOB;

BHOCUTh KODDEKTHBbI B [IeATebHOCTb, OLIEHWBAaTb COOTBETCTBHE
pe3y/IbTaTOB 1Ie/IsIM, OL[eHMBaTh PUCKU TIOC/Ie[ICTBUM [lesTeTbHOCTH;

KOODAWHUPOBaTh U BBIMOMHATH paboTy B  yCIOBUSX peasbHOTO,
BUPTYa/bHOTO0 1 KOMOMHUPOBAHHOT'O B3aMMO/IeNCTBYS;

pa3BHBaTh KpeaTMBHOE MbIIIJIeHHe TIPU pellleHrnH XKU3HEeHHBIX MpobieMm.

2) 0a3oBbBIe UCC/IEI0BATEIHLCKHE IeHICTBUS:

B/afieTb ~ HaBbIKaMU  yueOHO-MCCeIoBaTeNbCKOM U TPOEKTHOMU
JesiTeIbHOCTH,  HaBblKaMHM  paspellieHdsi 1pobsieM,  CrOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEJTbHOMY TOMCKY METO/IOB peIlleHUs TIPaKTHUUeCKUX
3a7ja4, IPUMEHeHHUI0 Pa3/IMUHBIX METO/IOB IT0O3HAHUS;

WCTI0/Tb30BaTh Pa3/IMuHble BU/BLI /IeATebHOCTH TI0 TTOyYeHUI0 HOBOTO
3HaHUS, €r0 WHTeprpeTanuy, MnMpeoOpa3oBaHUI0 W TIPUMEHEHUI0 B yueOHBIX
CUTYyaI[UsX, B TOM UHCJIe TIPU CO3ZIaHUU yUeOHBIX U COI[Ma/IbHBIX TTPOEKTOB;

dopMupoBaTh  HAyuHbIM  TWI  MBIIIJIEHUsS,  B/aZieTh  Hay4YHOUH
TePMUHOJIOTHEN, K/TFOUeBbIMU TTOHSITUSIMUA Y METO/[aMHU;

CTaBUTb U (POPMY/JIUPOBaTh COOCTBeHHBbIE 3a/laud B 00Opa3oBaTe/bHOM
JesITeIbHOCTH U YKU3HEHHBIX CUTYalUsIX;

BLISIB/ISITh TIPUUMHHO-CJIe/ICTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajauvy,
BBIIBUTATh TUTIOTe3y e€ pellleHHs], HaXOJUTh apr'yMeHThI AJisi I0Ka3aTebCTBa
CBOUX YTBEp)K/€HWH, 3a/laBaTh MapamMeTphl ¥ KPUTEPUH PellieHNs;

aHa/IM3UPOBaTh IIO/yYeHHble B XO/le pelleHusl 3aZilaud pe3y/IbTaThl,
KPUTHYECKU OL[eHWBaTh WX J[IOCTOBEPHOCTb, ITPOTHO3UPOBATh H3MeHeHHe B
HOBBIX YC/IOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLleHUBaTh MPHOOPETEHHBIH OIIBIT;

OCYIIIeCTB/ISATh Iie/ieHallpaB/IeHHBIA TTOMCK TlepeHoca CPeZiCTB U CIIOCOO0B
JercTBUsS B MpodeCCOHANMbHYIO Cpefy;

yMeTb MepeHOCHTh 3HaHHWs B MO3HABaTeIbHYIO U MPaKTUUeCcKyr o0siacTu
JKU3HeJesiTe/IbHOCTH;

yMeTb UHTeTPHUPOBaTh 3HAaHUS U3 PA3HBIX MPeMETHbIX 00/1acTel;

BBIIBUTATh HOBBIE WIeH, TIpe/ijlaraTh OpUTMHAJIbHBIE TTOAXO0/IbI U PellleHus],
CTaBUTH MPOOIEMBI U 3a/lauH, [IOMyCKaloIl[rie a/lbTePHATUBHbIE PellleHMUs.

3) pabora c uadopmanuei:

ODUEHTUPOBAThCSI B Ppa3/IMUHBIX MCTOYHUKAX HWHGOpMaluyd (TeKcTe
yueOHOTO MOCOOMS,, HAy4HO-TIOMY/ISIPHOW  JHMTeparype, OWOIOrHUYECKUX
C/IOBapsiX U CIPaBOYHMKAX, KOMITBIOTEDHBIX 0a3ax JaHHbIX, B VIHTepHeTe),
aHa/IM3UPOBaTh WHGOPMALIMI0 PA3UYHBIX BUAOB U (OpPM TMpeZCTaB/eHus,
KPUTHYECKH OI[eHUBaTh €€ J0CTOBEPHOCTh W HETIPOTHBOPEUNBOCTD;

chopMy/IIpOBaTh 3arpoChl ¥ MPUMEHSITh Pa3/IMYHbIe METO/IbI TP TIOWMCKe U
orbope Ouomormueckor wHGOPMAMKM, HEOOXOJUMOK IS  BBIIOTHEHHS
yueOHBIX 3a/1ay;

nproOpeTaTh OMBIT MCI0J/Ib30BaHUS MH(POPMAI[MOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTWM, COBEPIIEHCTBOBAaTh KY/AbTYPY AaKTHBHOTO  HCIIOJ/b30BaHUs
Pa3/IMUHBIX TIOUCKOBLIX CHCTEM;



CaMOCTOSITeJTbHO ~ BbIOMpaTh ONTUMAABHYIO (OpMYy  TpeACTaB/eHUs
buonornueckort uWH@GopMaruM (CXeMmbl, TpapuK{, [AAArpaMMbl, TaOJIHULIBI,
PHCYHKH U JIPYTOe);

WCII0/Ib30BaTh HAy4YHbIM $I3bIK B KaueCTBe Cpe/cTBa Mpu pabore ¢
buonornueckort wuH(OpMalLMell: TIPUMEHATb XUMHUUecKude, Qunyeckue u
MaTeMaThueCKre 3HaKd U CUMBOJIbI, (popmyibl, abOpeBUaTypy, HOMEHK/IATypy,
WCTO/Ib30BaTh M TpPeo0pa3oBbIBaTh  3HAKOBO-CHMBOJIMUECKUE  CpeJCTBa
HarJisiIHOCTY;

B/IaZileTh ~ HaBblKaMK  pacloO3HaBaHUsI M 3aluThl  MHMOpMaIuH,
vHbOpMaIOHHOM 6e3011aCHOCTH JTMUHOCTH.

OB/aieHUe YHHMBePCa/IbHBIMH KOMMYHUKATUBHBIMHU JJeUCTBUAMM:

1) o0mieHue:

OCYLIEeCTB/ISITh KOMMYHMKAllMd BO BcCeX cdepax >KU3HH, aKTHBHO
y4aCTBOBaTh B AHWajioTe WM AUCKYCCHU TI0 CYIIIeCTBY OOCY)X/IaeMOM TeMbl
(yMeHue 3a/jaBaTb BOIPOCHI, BbICKA3bIBaThb CYXKJEHUSI OTHOCUTEIbHO
BBITIOJIHEHUS TIpe/ijlaraeMoM 3a/laul, yUUTbIBaTh MHTEPEeChl U COTJIaCOBAaHHOCTh
MO3ULIUN JPYTUX YYaCTHUKOB AMaiora Uin AUCKYCCUK);

pacrio3HaBaTh HeBepOasbHbIe CpeficTBa OOIeHUs, TIOHMMaTh 3HaueHHe
COLIMA/IbHBIX 3HAKOB, TIPEANOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CUTYaLUM,
yMeThb CMSIrYaTh KOH(IUKThI U BeCTU NePeroBOpbI;

BJIafIeTh Pa3/IMUHBIMU CII0co0aMu OOITieHUs ¥ B3aUMO/IeHCTBHS, TOHUMATh
HaMepeHusi [Apyrux JioJiel, TpOsIB/ATb YBa)KUTEIbHOEe OTHOIIEeHWe K
cobeceTHHKY U B KOpPeKTHOU (hopme (HOpMyTMpPOBaTh CBOM BO3PayKeHHUS;

pa3BEPHYTO U JIOTUUHO M3/laraTh CBOK TOYKY 3p€HUsI C HCII0/b30BaHHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMecTHasi ieiTe/IbHOCTb:

MOHMMaTb W WCIO/Mb30BaTh  TpeuMMylllecTBa  KOMaHAHOU U
VHIUBUIya/lbHOM  pabOThI TIPH  pellleHUHd  OHOJIOTMUeCKOW  Mpo0JieMbl,
000CHOBBIBATh Heo0X0JUMOCTh TIpUMeHeHUst IPYIIOBBIX dhopm
B3aHMO/IEMCTBUS TIPU PeIlleHrH YueOHOU 3a/1aui;

BbIOMpaTh TeMaTUKy ¥ MeTO/bI COBMECTHBIX /eHWCTBUN C YUETOM OOIIUX
HMHTEpeCcoB U BO3MOXKHOCTe!N Ka)KJ0ro ujieHa KOJJIeKTUBA;

MPUHUMATh 1[elM COBMECTHOW [IesiTeTbHOCTH, OpraHyu30BbIBaTh W
KOOD/IMHUPOBATh JEWCTBUS 10 €€ NOCTW)KEeHUIO: COCTaBJ/STh MJIaH [eUCTBUM,
pacrpeziesiitTb poJid C yU6TOM MHEHHM y4aCTHUKOB, 0OCYXJaTb pe3y/bTaThbl
COBMECTHOM pabOoThI;

OlleHMBaTh KaueCTBO CBOero BKJIaJla U KaXKAOro yuaCTHHMKA KOMaH/bl B
o011 pe3y/bTaT 10 pa3pab0oTaHHBIM KPUTEPHSIM;

rpejjiaraTb HOBble TPOEKThbI, OLeHWBaTh WAEU C TO3UL[MU HOBU3HBI,
OPUTMHA/IbHOCTH, MPAKTUUYECKOW 3HAUMMOCTY;

OCYILIEeCTB/ISITh MO3UTUBHOE CTpaTeruueckoe TIOBeZileHMe B pa3/IMUHBIX
CUTYaI[UsIX, TIPOSIB/ISATE TBOPUECTBO M BOOOpakeHHe, ObITh MHUITMATUBHBIM.

OBajieHle YHUBePCa/IbHBIMHU Pery/JiATUBHBIMHU JeHUCTBUAMM:

1) camoopranuszanus:

WCTI0/Tb30BaTh OHOJIOTHYEeCKHe 3HaHHWS [T BbISIBJeHUs TpobsieM U UX
pellieHus B )KU3HEHHbBIX U yUeOHBIX CUTYyaIUsIX;

BLIOMpaTh Ha OCHOBe OWONOTMUECKUX 3HAHWUW 1iejieBble W CMBICJIOBbIE
YCTaHOBKHU B CBOUX [JIeMCTBUSX U MOCTYMKaxX MO OTHOILEHUIO K KUBOM MPUPO/E,
CBOEMY 3/I0POBbIO U 3/10POBbIO OKPY KaIOIIIUX;



CaMOCTOSITeJTbHO ~ OCYILeCTB/IATb ~ T103HABATe/IbHYI0  JesiTe/IbHOCTb,
BLISIB/ISITH TIPOOJIeMBbI, CTaBUTh M (HOpPMyIMpOBaTh COOCTBEeHHBbIE 3aZlaud B
oOpa3oBaTebHON JiesITe/IbHOCTU 1 XKU3HEHHBIX CUTYaIUsIX;

CAMOCTOSITeJTBHO COCTAB/IAThL TI/IaH pelleHdss TpPoOieMbl C  YYETOM
MMEIOIUXCSI PeCYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U TIPeATIOUTeHH;

JlaBaTh OL|EHKY HOBBIM CUTYalLUsIM;

pacliupsiTh ~paMKd yueOHOro TIpefMeTa Ha OCHOBe  JIMUHBIX
TMpeINoUTeHUH;

JleaTb ~ OCO3HAHHBIM ~ BLIOOpP,  apryMeHTHpPOBaTh  ero,  OpaTh
OTBETCTBEHHOCTH 3a pellleHue;

OLlIeHHBaTh TIPUOOPETEHHBIMN OITbIT;

criocobcTBOBaTh (DOPMUPOBAHUIO U TIPOSIBJIEHUIO ITUPOKOW SPYAWLINUA B
pasHbIX 00/1aCTAX 3HAHWM, ITOCTOSHHO IIOBBINIATH CBOM 0Opa3oBaTe/bHBIN M
KY/JIbTYPHbIN YDOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTb KODPEKTUBHI B J1eSITe/TbHOCTb,
OlLleHUBaTh COOTBETCTBUE Pe3y/IbTaTOB LIeJisIM;

B/IaZileTh HaBbIKaMW T[O3HaBaTe/bHOW pedieKCMM KakK OCO3HaHUs
CoBeplllaeMbIX [IeWCTBUM U MBICIUTEBHBIX ITIPOLIECCOB, WX pe3yJ/IbTaTOB U
OCHOBaHWM, UCTIOH30BaTh TIPUEMBI pedIeKCUH [IJisl OLIeHKU CUTYal[|uH, BbIOopa
BEPHOTO pelleHusI;

yMeTh OLIeHHMBAaThb DUCKA M CBOEBPEMEHHO MPUHUMATh DeIleHUs M0 UX
CHW)XEeHUIO;

MPUHUMAaTb MOTHUBBI U apryMeHThbl [DYTMX MpPU aHaau3e pe3y/bTaToOB
JlesiTeTbHOCTY;

3) npuHsTHE Ceds U APYyrux:

MIPUHUMATh Ce0si, TOHNUMasi CBOM HeIOCTaTKHU U JOCTOMHCTBA;

MPUHUMAaTb MOTHUBBI U apryMeHThbl [DYTMX MpPU aHaau3e pe3y/bTaToB
JlesiTeTbHOCTY;

TIpU3HaBaTh CBOE TTPABO Y TMPABO IPYTHX Ha OLINOKY;

pa3BHBaTh CIIOCOOHOCTH TTOHUMATh MHP C TIO3ULIUU APYTOTo YeioBeKa.

INPEAMETHBIE PE3YJ/IBTATHI

[TpenmeTHble pe3ynbTaThl 0cBOeHHs TporpaMmbl COO 1o 6uosoruy Ha
6a30BOM ypOBHe BK/IHOYAIOT crielfududeckre i yuyeOHOTO TMpeAMeTa
«buonorusi» HaydHble 3HaHUWs, YMEHHUS U CIOCOOBI [eHCTBUI IO OCBOEHHUIO,
VHTepIpeTaliui YW Tpeobpa3oBaHUIO0 3HAHWM, BH/bI JeSTeJbHOCTA T10
TMOJ/yUYeHHI0 HOBOTO 3HAHUS U TIPUMEHEHHWIO0 3HaHWM B Pa3/IMUHBIX y4eOHBIX
CUTyalUsiX, a TakKKe B peajbHbIX >XU3HEHHbIX CUTYyalUsiX, CBS3aHHBIX C
buonorueil. B mporpamme mpeaMeTHbIe pe3y/bTaThl MPeACTaB/IeHbI TI0 TOAAM
o0yueHwusl.

[TpenmeTHBIE pe3yIbTaThl OCBOEHHS yueOHOro npeameta «buonorus» 6 10
K/1acce 10/DKHBI OTPaXkaThb:

cOpMUPOBAHHOCTb 3HAHUM O MecTe W pOAM OHOMIOTUM B CHCTEME
Hay4yHOrO0 3HaHWS eCTeCTBEHHbIX HayK, B (DOPMUDOBAHUM COBPEMEHHOU
eCTeCTBeHHO-HAaYUHOM KapTUHbI MMPAa W HAay4YHOrO MHDOBO33DeHMs, O BKJaJe
POCCMMCKHUX U 3apyOe)KHbIX y4YEHBIX-OMOMOTOB B pa3BuUTHE OHOIOTHH,
(yHKLHMOHaIbHOW IPAMOTHOCTH UeJioBeKa [i/isl pellieHus )KU3HEeHHbIX 3a/iay;



yMeHHe pacKphbIBaThb COjiepKaHhe OMOOrMueCcKUX TePMUHOB U TIOHSTHIA:
JKWU3Hb, KJ/IeTKa, OpraHu3M, meTabomm3m (oOMeH BeIecTB U MpeBpailleHre
SHepruy), romeocTa3 (CamoperyJ/isiljusi), ypOBHeBas OpraHU3alusl >KUBBIX
CUCTEM, CaMOBOCIIPOM3Be/IeHUe (peripoayKLys), Hac/ae/ICTBEHHOCTb,
M3MeHUUBOCTb, POCT U Pa3BUTHUE;

yMeHWe Wu3/araTh OuoJioTHYeckre TeopuM (KIeTOYHas, XPOMOCOMHas,
MYTallMOHHasl, IIeHTpa/ibHasi ZorMa MOJeKy/sspHoU Owosioruu), 3akoHbl (T
Mengens, T. Mopraxa, H. V. BaBuioBa) 1 yueHus (0 LieHTpaX MHOT000Opa3usi 1
TPOUCXOXXJEeHUsT Ky/JAbTypHbIX pactennd H. . BaBuioBa), omnpenensitb
IPaHULIbI UX IPUMEHUMOCTH K JKMBBIM CHCTEMaM;

yMeHUe BJlafieTb MeTO/laMy HayyHOTo TT03HaHus B buooruu: HabmoieHre
Y OMMCaHUe >KUBBIX CUCTEM, MIPOLIeCCOB U SIBJIEHWH, OpraHu3aliys U MpoBefieHue
OUOMOTUUECKOTO  SKCTIepHMEeHTa,  BBIZIBIDKEHWE  TUIOTe3bl,  BbISIBJIeHHE
3aBUCHMOCTH MeXXIy WCCAelyeMbIM{A BeTMUYMHAMH, OOBsICHEHWe TMOTy4YeHHbIX
pe3y/bTaToOB, UCI0J/Ib30BAaHHBIX HAYUHBIX TTOHSTUM, TEOPUM U 3aKOHOB, YMeHUe
JleniaTh BbIBO/IbI HA OCHOBAHWH T10/TyYeHHBIX pPe3y/IbTaToB;

yMeHUe BbIJIe/ISITh CyllleCTBeHHble TTPU3HAKU BUPYCOB, KJIETOK MPOKapUoOT
¥ 9yKapuoT, OHOK/IETOUHBIX ¥ MHOTOK/JIETOUYHBIX OPTraHHW3MOB, OCOOEHHOCTHU
ripoijeccoB: o6MeHa Bell[eCTB U MpeBpallleHus] SHePryuu B KaeTke, (hOTOCHHTe3a,
MJIACTUYECKOTO W JHEpPreTHYeckoro oOMeHa, XeMOCHHTe3a, MHTO3a, Mel03a,
OTJIOIOTBOPEHUSI, Pa3MHOXKEHUsl, WH/JWBU/IyaJlbHOTO pa3BUTUSI OpraHu3Ma
(oHTOTEHE3);

yMeHUe TIPUMEeHSITh TI0/TyueHHbIe 3HaHUS it 00bsCHeHUsT OMOI0rnYeCKUX
TPOLIECCOB U SIBJIEHWHM, 151 IPUHSTHS TIPaKTUUYeCKUX pellleHUM B OBCeIHEBHOU
JKU3HU C 1Ie/ibl0 oOecrieueHUs 0€30MaCHOCTH CBOEro 37I0POBbSI U 3/I0POBBS
OKDYXKQIOLMX  JIF0fled, _COOMIOfieHUs HOPM TDAMOTHOIO — TIOBEJieHHs B
OKpY>KatoLeid MpUPOJHON Cpejie, IOHUMaHue HeoOXOAMMOCTH MCIIO/Ib30BaHHs
JOCTVKEHWM COBpeMeHHOW OMOoruM M OMOTeXHOJIOTHH AJis paljoHaIbHOTO
TPUPO/OTNO/Ib30BaHUS;

yMeHUe pellaTb 3JieMeHTapHble TeHeTHYecKrhe 3a/laud Ha MOHO- U
JUTUOPUIHOe CKpeIlMBaHWe, CIeTVIEeHHOe Hacjae/lloBaHHe, COCTAB/SATb CXEeMbl
MOHOTMOPH/IHOTO CKpPeIl[BaHus JJis Tpe/icka3aHus Hac/ieZloBaHUsI IPU3HAKOB y
OpPraHU3MOB;

yMeHHe BBITIO/IHATE 1abopaTopHbIe W ITPAaKTUUECKHWe paboThl, COO/II0IaTh
TIpaBu/ia Ipy paboTe ¢ yueOHBIM U 1TaO0paTOPHLEIM 000pPYZOBAaHHUEM;

yMeHue KPUTHUYeCKH OlleHWBaTb W WHTepIIpeTUpoBaTh HWH(OpMaIIo
OUOIOTUUECKOTO COZiepKaHUsl, BK/IIOUAIOIIYI0 TICeBJOHAayUHble 3HAHUS U3
pa3MyHbIX MCTOYHUKOB (CpeicTBa MaccoBOM HH(OpMalMM, HayuyHO-
TMOMYJ/ISIpHbIE MaTepyasbl), STUYeCKHe acleKTbl COBPEMEeHHbBIX MCC/Ie/I0BaHUN B
Ouosioruu, MmeauiHe, OMOTEeXHOJIOT UM,

yMeHHe CO3/laBaTh COOCTBeHHble TIMChbMEHHble W YCTHBIe COOOIIeHHS,
000011as  Orosornueckyr0 HHGOOPMAI[MI0O W3 HECKOMBKHUX HWCTOUHHKOB,
rPaMOTHO MCTIO/Tb30BaTh MOHATHUHWHBIN arirapat OMOoIoOrUH.

[TpeMeTHBIE pe3y/IbTaThl OCBOeHUS yueOHOTo TipemeTa «bronorus» 6 11
K/1acce [I0JDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTb 3HAHUM O MecTe W poau OHOMIOTUM B CHCTEME
Hay4yHOrO 3HaHWS eCTeCTBEHHbIX HayK, B (OPMUDOBAHUM COBPEMEHHOU
eCTeCTBeHHO-HayYHOW KapTUHbI MHpa W HayYHOTO MHUDOBO33peHMs, O BK/aje
POCCMMCKHUX U 3apy0e)KHbIX YyUEHBIX-OMOMOrOB B pa3BuUTHE OHOIOTHH,
(yHKLMOHaIbHOW IPAMOTHOCTH UeJlIoBeKa [i/isi pellieHus )KU3HEeHHbIX 3a7iay;



yMeHUe pacKphbIBaThb COjiepKaHue OMOOrMueCKUX TePMUHOB U TIOHSITHI:
BUJ, TIOMyJisALMsA, TeHOMOH/, SBOJIIOLUS, JBWKYyIHMe Cwibl ((akTopsi)
9BOJTIOI[HIH, TTPUCTIOCOOIEHHOCTD OpraHH3MOB, BU1000pa3oBaHue,
9K0JIoThYeCKre (haKTOPbI, SKOCHCTEMA, POAYIIeHThI, KOHCYMEeHThI, PeIyIIeHThI,
1[eTTH TIMTaHWs, IKOJIOTHUYeCcKasi TMpaMu/ia, OroreoiieHo3, buocdepa;

yMeHWe u3/iarath OHo/IoTHYeCKHe TeopuM (3BOMIOIMOHHAs Teopus Y.
IlapBuHa, CHUHTeTHWYecKas TeOpHsl SBOJIIOL[MH), 3aKOHbI W 3aKOHOMEPHOCTH
(3apogpieBoro cxonctea K. M. bapa, uepenoBaHus r/1aBHBIX HarpaB/ieHUN U
nyTteii 3Bo/moniu A. H. CeBepiioBa, yueHust o 6uocdepe B. U. BepHajckoro),
OTpe/ie/IsiTh TPAHULIbI X TIPUMEHUMOCTH K >KUBBIM CUCTEMaM;

yMeHUe BJlafieTb MeTO/laMy HayYHOTo TT03HaHus B brooruu: HabmoieHre
Y OIMMCaHue >KUBBIX CUCTeM, TIPOLIeCCOB U SIBJIEHUM, OpraHU3al[ys U MPOBe/ieHre
OUOMOTUUECKOTO  SKCTIepHMEeHTa,  BBIZIBIDKEHWE  TUIOTe3bl,  BbISIBJIeHHE
3aBUCHMOCTH MeXXIy WCCAelyeMbIM{A BeTMUYMHAMH, OOBsICHEHWe TMOTy4YeHHbIX
pe3y/IbTaTOB, UCTIOIb30BaHHBIX HayUHbIX TIOHATHM, TEOPUN W 3aKOHOB, YMeHHe
JleaTh BIBO/IbI HA OCHOBAHWH TIO/TyUe€HHBIX Pe3y/bTaToB;

yMeHUe BBIZIeJIATh CyIlleCTBeHHbIe TPU3HAKU CTPOEHHUs OMOI0ruuecKux
00BEeKTOB: BW/IOB, TIOMYJ/ISI[MM, TIPOJYLIEHTOB, KOHCYMEHTOB, peJyLIeHTOB,
OUOTeo1|eHO30B UM IKOCHCTEM, OCOOEHHOCTH TIPOIIECCOB: HacC/e/[CTBeHHOU
M3MEHUMBOCTH, eCTeCTBEHHOTO otbopa, BUI000pa30BaHys,
MPUCITOCOO/IEHHOCTH OPraHW3MOB, AEeUCTBUS SKOJOTHUYeCKUX (HaKTOpOB Ha
OpraHv3Mbl, TlepeHoca BeI[eCTB W T[I0TOKa JHEPrud B IKOCHUCTeMax,
aHTPOTIOTeHHBIX M3MeHeHU! B 3KOCHCTeMaX CBOeM MeCTHOCTH, KPyroBOpOTa
Bell[eCTB U OMOreOXMHUeCKHUX 1UK/IOB B Orocdepe;

yMeHUe TIPUMeHSITh TI0/TyueHHbIe 3HaHUs it 00bsCHeHUsT OMOI0rnYeCKIX
TMPOLIECCOB U SIBJIEHUHM, 151 IPUHSATHS TIPaKTUUeCKUX pellleHUM B OBCeHEBHOU
JKU3HU C 1Ie/ibl0 oOecrieueHUsi 0€30MACHOCTH CBOEro 37I0POBbSI U 3/I0POBBS
OKDY>)KaIOIIUX Jitoflel, CoO/iofleHrdsT HOPM TPaMOTHOTO TIOBe/IeHHs B
OKpY>Karolllell TIPUPOIHOM cpefie, TIOHMMaHWe HeoOXOAWMOCTH UCIIO/Ib30BaHUS
JIOCTHXKEeHUU COBpEMEHHOU Oouosioruu TSI palLOHA/IBHOTO
TIPUPO/IOTIO/TE30BaHUS;

yMeHHe pelllaTh 3JjeMeHTapHble OWOOruYecKre 3a/auM, COCTaBJISITh
CXeMbI ITepeHoca BeIliecTB ¥ 9HePruH B 3KOCHCTeMax (Liery MATaHus);

yMeHHe BBITIO/HATE 1abopaTopHble W ITPAaKTUUeCKHWe paboThl, COO/II0IATh
TIpaBu/ia Ipy paboTe ¢ yueOHBIM U 1TaO0paTOPHLEIM 000pPYZOBAaHHUEM;

yMeHWe KDPUTHUeCKU OILleHWBaTb W WHTEPNpPeTHPOBaTh WH(OPMAIUIO
OUOIOTUUECKOTO COZiepKaHUsl, BK/IIOUAIOIIYI0 TICeBJOHAayUHble 3HAHUS U3
pa3/MUHBIX MCTOYHUKOB (CpeJcTBa MacCOBOM HWHGOpMalvd, Hay4YHO-
MOMy/IsIpHbIe  MaTepuasbl), pacCMAaTPUBaTh TI/00a/bHBIE  JKOJIOTUUECKHEe
1po06JieMbl COBpEMEHHOCTH, (POPMHUPOBATh T10 OTHOILIIEHHIO K HUM COOCTBEHHYO
TIO3UI[HIO;

yMeHHe CO03/laBaTh COOCTBeHHble TIMChbMEHHbIe W YCTHBbIe COOOIIeHus,
00001ass  OrosorMueckyr0 HHGOPMAI[MI0O W3 HECKOMBKHX HWCTOUHHKOB,
rPaMOTHO MCTIO/Tb30BaTh MOHATHUHHBIN arirapat OMOI0TvH.



TEMATHNYECKOE IVNTAHVNPOBAHUE

10 KV/TACC
Ne HauMmeHOBaHUe KoiuuecTBo yacoB
J/1eKTpoHHbIe (1{u¢poBHIe)
n/ pa3/ieJioB U TeM KonTtposibHbIe IIpakTHUecKue
Bcero o0pa3oBare/ibHbIE PeCypChl
n MporpamMmaI padoThI padoThI
bubmoteka LIOK
1 Bbuosno aK Hayka
HOJIOTHA KAk Hayxk 2 0.5 https://m.edsoo.ru/7f41¢292
) JKvBbIe CUCTEMBI U UX 1 bubmuoreka LIOK
opraHusanus https://m.edsoo.ru/7f41c292
3 XUMUYeCcKHil COCTaB U 8 1 bubmioTeka LJOK
CTpOEeHUe KJIeTKU https://m.edsoo.ru/7f41c292
4 JKusHezesiTe TbHOCTD 6 bubmioreka LIOK
KJIeTKU https://m.edsoo.ru/7f41c292
PasmHOXeHUne u
5 T —_— c 1 bubmoreka IIOK
ABIAY https://m.edsoo.ru/7f41¢292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTh U
6 M3MEHUYHBOCTb 8 1.5 Brbmoreka LOK
) https://m.edsoo.ru/7f41c292
OpraHu3MOB
7 Cesiek1iist OpraHvM3MOB. 3 bubmuoreka LIOK
OCHOBBI OMOTEXHOIOTUU https://m.edsoo.ru/7f41c292
bubmoteka LIOK
8 PesepBHoe Bpems
P P 1 1 https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO
34 1 4

YACOB I10 I[TPOI'PAMME




11 K/TACC

HaumMenoBanue KosimuecTBO uacoB
No JekTpoHHbIe (U] poBHIe)
pas3/ie/iIoB U TeEM KonTpo/sbHabie IIpakTHUecKue
n/n Bcero oOpa3oBaTe/bHbIE PeCYPChI
MPOrpamMMsI padoTsI padoThI
1 OBOJIIOLIMOHHAS 9 1 bubmoreka LJOK
ouonorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBeHUe U
2 a3BUTHE XKU3HU 9 0.5 Bubmiorexa IOK
P ’ https://m.edsoo.ru/7f41cc74
Ha 3emie
Opranusmsl 1
3 S — c 1 bubmoTeka LIOK
by H https://m.edsoo.ru/7f41cc74
cpefa
CoobiecTBa 1
bubmoreka IIOK
4 3KO0JIOTUUeCKUe 9
https://m.edsoo.ru/7f41cc74
CHUCTeMbI
bubmoreka IIOK
5 PesepBH
PBHOE BpEMA 2 1 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO
YACOBIIO 34 1 2.5

I[TPOI'PAMME







IIOYPOYHOE IVIAHVNPOBAHUE

MHHepaJ/IbHbIe COJIN

10 K/TACC
Ne KosmmuecTBO yacoB
J/IeKTPOHHBbIE
Jdata nudpoBbie
n Tema ypoka KonTpo/ibHbIe ITIpakTHUyeckue
Bcero U3ydeHHsl ob0pa3oBare/ibHbIE
/ paboTbI paboThI
o pecypchbl
bubmoreka LIOK
https://m.edsoo.ru/863e612
Bbuonorus B cucteme
1 HayK 1 :
Y https://m.edsoo.1ru/863e632
a
MeTo/1bl TTO3HAHUS
JKUBOU MPUPO/BI.
[TpakTrueckast pabota Ne
bubmmoreka IIOK
1 «Mcnonb3oBaHue
2 1 0.5 https://m.edsoo.ru/863e612
pa3/IMYHbIX METO/I0B TIPU 5
HU3y4YeHuHr B
OMOIOrUYeCKUX
00BEKTOB»
bubmioreka LIOK
Bbuosornueckue cucTeMsl,
3 1 https://m.edso0.1u/863e656
TMIPOLIeCChI U UX U3yUeHUe 4
XUMUYeCcKuii cocTaB bubmuoreka LIOK
4 KneTku. Bona u 1 https://m.edso00.ru/863e674

e




Benku. CocraB u

bubmoreka LIOK

5 https://m.edso0.ru/863e6b7
cTpoeHue 6enKoB 5
depMeHTbl —
OGuronoruueckue
KaTa/IM3aTophl.
JlaboparopHast pabota Ne bubmuoreka IIOK
6 1 «3yueHue 0.5 https://m.edsoo.ru/863e6b7
KaTa/IuTUUIeCKOM 2
aKTUBHOCTU (PepMEHTOB
(Ha mpuMepe aMuJia3bl
WJIM KaTasa3sbl)»
bubmioreka LIOK
7 YrneBoapl. JIumuy bl https://m.edso0.ru/863e687
0
HyknenHOBbIe KUC/IOTHI. Brbmoreka LOK
8 ATD https://m.edsoo.ru/863e6d5
<
Vctopus U MeTo/ibl bubmioTeka LIOK
9 U3YUYeHUSs KIIeTKHU. https://m.edsoo.ru/863e6e8
KeTouHast Teopust 8
10 KneTka Kak 1Lje/iocTHast
JKUBasi cUCTemMa
11 Crtpoenue 0.5 bubnuoreka LIOK
3yKapuoTUUeCKOU https://m.edso0.ru/863e6ff0

K/1eTKH. JIabopaTopHas
pabota Ne 2 «3yueHue

https://m.edsoo.ru/863e716
C




CTPOEeHUs K/IeTOK
pacTeHuH, >XKUBOTHBIX,
rpuboB U OaKTepHii 1oj
MHKDPOCKOTIOM Ha
FOTOBBIX
MUKpOTIperiapaTax u ux
OITHCAHUE»

OOMeH BeIeCTB WK

bubmoreka LIOK

12 https://m.edsoo.ru/863e766
MeTabos3M c
DOTOCHHTES. bubnuoreka LIOK
13 https://m.edsoo.ru/863e7c9
XemMOCHHTe3 3
. bubmoreka LIOK
14 SuepreTiyeckuii obmen https://m.edsoo.ru/863e7aae
JKU3HEHHBIN LUK/
KJIeTKU. [le/leHre KIeTKu.
Murto3. JlabopaTopHasi
pabota Ne 3 bubmoteka LIOK
15 «Habsrozenre muto3a B 0.5 https://m.edsoo.ru/863e7dc
KJ/IeTKaX KOHUKKa 4
KOpellIKa JIyKa Ha
TOTOBBIX
MHKpOIpernaparax»
BuocuHTe3 besnka. bubmoteka LIOK
16 Peakujusi MaTpU4HOIO https://m.edsoo.ru/863e796

CHHTEe3ad

e




bubmoreka LIOK

Tpancianms —
17 https://m.edsoo.ru/863e796
OouocuHTe3 6eKa ;
HekeTouHble (hOpMbI Bubmioreka IOK
18 https://m.edsoo.ru/863e754
JKU3HU — BUPYChI 0
bubmoreka LIOK
https://m.edsoo.ru/863e81b
19 ®opMbI pa3MHOKEHUST 6
OpraHu3MO n
pramHsMos https://m.edsoo.ru/863e831
e
. bubmoteka LIOK
20 Melio3
https://m.edsoo.ru/863e7f4a
O6pa3oBaHue U pa3BUTHe
TI0JIOBBIX K/IETOK.
OmniofoTBOpEHe.
bubmoreka LIOK
JTaboparopHas pabota Ne
21 0.5 https://m.edsoo.ru/863e81b
4 «/3yueHune CcTpoeHUst 6
T0JIOBBIX K/IETOK Ha .
TOTOBBIX
MUKpOTIperapaTax»
bubmuoreka IIOK
WHauBuayansHOe
22 https://m.edsoo.ru/863e843
pa3BUTHE OPraHWU3MOB p
['eHeTVKa — Hayka 0
bubmioreka LIOK
23 Hac/eJCTBEHHOCTHU U

N3MeHUYNBOCTHU

https://m.edso0.ru/863e86{2




3aKOHOMEPHOCTH

Hac/lel0BaHus bubnuoreka LIOK
24 [IPU3HAKOB. https://m.edsoo.ru/863e887
MoHorubpuHoe 8
CKpellliBaHue
UruopuIHOE
A P bubmioTeka LIOK
CKpeliBaHue. 3aKOH
25 https://m.edsoo.ru/863e89a
HEe3aBUCHMOTI'0 4
Hac/e0BaHUs MPU3HAKOB a
CiieryieHHOe
Hacje/joBaHue
MPU3HAKOB.
JlaboparopHast pabota Ne
5 «/3yueHue bubnuoreka LIOK
26 pe3y/nbTaToB 0.5 https://m.edso0.ru/863e8c6
MOHOTMOPHIHOTO U 0
JUTHOPUIHOTO
CKpelllMBaHusl y
ZIpo30(u/bl Ha TOTOBBIX
MHUKpOIpernaparax»
['eneTyka mosa.
bubmoreka LIOK
Hacnegosanue
27 https://m.edsoo.ru/863e8c6
TPU3HAKOB, CLIeIJIEHHBIX 0
C TI0JIOM -
28 VI3MeHUHBOCTb. 0.5 bubmioreka LIOK
HenacnencreeHHast https://m.edsoo.ru/863e8efe

N3MEeHUYHBOCTb.




JTaboparopHast pabota Ne
6. N3yuenue
MOAU(UKALIMOHHOU
W3MeHUMBOCTH,
MOCTPOeHUe
BapHUaL{MOHHOIO psifia U
BapUaLMOHHOU KPUBOI»

HacnepcreenHast
V3MEeHUYHMBOCTb.
JlabopatopHasi paboTa Ne

bubmoTeka LIOK

29 7. «AHanu3 MyTaLyu y 0-5 https://m.edsoo.ru/863e8efe
ZIpo30(u/bl Ha TOTOBBIX
MHUKpOIpernaparax»
bubmioreka LIOK
30 ['eHeTyrKa yesioBeKa https://m.edsoo.ru/863e8d7
8
Pe3epBHbIi yPOK.
O06006111eHME TIO TeMe
31 «HacnencTBeHHOCTh U
M3MEeHUUBOCTb
OpPraHU3MOB»
CenlekLMs KaK HayKa 1 Bubmioreka IOK
32 https://m.edsoo.ru/863e921
rpoLiecc 4
MeTo/pb! U JOCTUKEeHUS bubnuoreka LIOK
33 CeJIeKLIMY pacTeHn! 1 https://m.edsoo0.ru/863e921

JKUBOTHBIX

4




BuoTrexHo/0rug Kak
0Tpac/ib MPOU3BO/CTBA

34

bubmoreka LIOK
https://m.eds00.ru/863e933
6

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME
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11 K/TACC

No KonnyecTrBo yacos
J/IeKTPOHHBbIE
Jdara nudpoBbie
n Tema ypoka KonTpo/sibHbIe ITpakTHuyeckue
Bcero U3y4eHUs oOpa3oBare/ibHbIE
/ paboThI paboThI
0 pecypchbl
. bubmioreka LIOK
OBOJIOLMS U METO/Ibl eé
1 1 https://m.edsoo.ru/863ea20
W3y4eHuUs o
Vcropus pa3sBuTUs bubmoreka LIOK
2 Tripe/icTaB/ieHU 00 1 https://m.eds00.ru/863e957
9BOJIFOLIUH 0
bubmioTeka LIOK
3 Mukpo3BosroLys 1 https://m.edsoo.ru/863e9c1
e
[TonysiALys Kak
3/1eMeHTapHas eZJUHNLIA
BHU/IA Y SBOJTIOLIUH. Bbubmoteka LIOK
4 JTaboparopHast pabota Ne 1 0.5 https://m.edsoo.ru/863e99¢
1 «CpaBHeHye BHU/IOB 110 6
Mop(}oIoruueckomy
KPUTEPUIO»
JBIKyIme CUibl bubmoteka LIOK
5 (a/1eMeHTapHbIE 1 https://m.edsoo.ru/863e9da
(bakTOpBbI) 3BOMIOLIUU 4
6 EcrecTBeHHbII 0TOOP U 1 Bbubmoteka LIOK




ero (hopMeI

https://m.edsoo.ru/863e9ed
0

PesybTaThl 3BOMIOLIAN:
TIPUCTIOCOO/IEHHOCTh
OpraHu3MOB U
BUZI000pa3oBaHue.
JlaboparopHast pabota Ne

bubmuoreka IIOK

3BOJTIOL[UH

7
2 «OnucaHue 0-5 https://m.edsoo.ru/863e9fde
NpUCIocob/1eHHOCTH
opraHusma u eé
OTHOCUTEJILHOT'O
XdpaKTepa»

bubmoreka LIOK

HarpaBnenus u niytu

8 https://m.edsoo.ru/863e9c1
MakKpO3BOIHOLUA o

9 HeobpaTrMocThb
5BOJTIOLIUU

10 Wctopust »xu3Hu Ha 3emiie
¥ MEeTOJBbI e€ U3yueHus
'uroTessl bubmmoreka IIOK

11 TPOMCXOXKAEHUS KU3HU https://m.edsoo.ru/863ea5a
Ha 3emie 6
Pa3BuTue XuU3HU Ha Bbubmoteka LIOK

12 3emuie 110 3paM U https://m.edsoo.ru/863eabb
rnepuojam e

13 OcHOBHBIe 3Tarbl 0.5 Bbubmoteka LIOK

https://m.edsoo.ru/863ea8b




PaCTUTENILHOTO U
YKMBOTHOTO MHpa.
[MpakTryeckast pabora Ne
1 «3yueHue
MCKOTIaeMbIX OCTaTKOB
pacCTeHu 1 )KUBOTHBIX B
KOJUTeKLUSIX»

(@]

CoBpemeHHas cucTeMa

bubmoreka LIOK

14 https://m.edsoo.ru/863ea48
OpraHUYecKoro Mupa o

15 OBOJIIOLMA Ue/ioBeKa bubmoreka IIOK
(anTpOMIOTEHe3) https://m.edsoo.ru/863eac2c
JBIKyIue CUibl Bbubmoreka IIOK

16 (dpaxTopsr) https://m.edsoo.ru/863ead4
aHTpOIIOreHe3a 4

17 OcHOBHBIE CTaAUMN
5BOJIIOLIMY YeJloBeKa
UenoBeueckue pachl U

18 TIPUPOJHBIE aanTaliu Bubmorexa IOK

PHPOA A 3 https://m.edsoo.ru/863eaea2

yesioBeKa
Pe3epBHbIN YPOK.
O06o00611eHe 110 TeMe

19 «B03HUKHOBeHHe U
pasBUTHE XU3HU Ha
3emsie»

20 OKOJIOTMs KaK HayKa




21

Cpezibl 0OHTaHUS U
9K0JIoTUYeCKre (PaKTOpPhI

bubmioreka LIOK
https://m.edsoo.ru/863eafec

22

Abuorrnueckre GakTOpHI.
JlaboparopHast pabota Ne
3. «Mopdonoruueckue
0COOEHHOCTH pacTeHHH
13 Pa3HbIX MECT
obuTaHus».
JIabopatopHasi paboTa Ne
4. «BnusHue cBeTa Ha
POCT U pa3BUTHE
YyepeHKOB KOJIeyca»

0.5

bubmioTeka LIOK
https://m.edsoo.ru/863eb10
e

23

buotryeckue ¢akTophbl

bubmioreka LIOK
https://m.edsoo.ru/863eb34
8

24

DKOJIoTuuecKue
XapaKTepUCTUKHU
TIOMYJISILIAM.
[MpakTrueckast pabora Ne
2 «ITofCuéT MI0THOCTU
TOMYJISILIUK pa3HbIX
BU/IOB pacTeHU»

0.5

25

CoobiiecTBa OpraHu3MOB
— OuoleHo3

bubmoreka LIOK
https://m.edso0.ru/863eb46

d

26

OJKOJIOTUYECKHEe CUCTEeMBI
(3KOCHCTEMBI)

bubmmoreka LIOK
https://m.edso0.ru/863eb46




[=%]

OcHOBHBIe TTOKa3aTev
3KOCHUCTEMBI.

27 JKoJIoruyeckKue
nvpamupl. CBOKCTBa
skocucreM. CyKLieccus

bubmioreka LIOK
https://m.edsoo.ru/863eb5fa

28 [IprpoaHbIe S5KOCHUCTEMBI

AHTpOHOFEHHBIe
9KOCHUCTEeMBI

29

Bbuocdepa — rinobanbHast

30
9KOCHUCTEeMa 3eM/IU

bubmuoreka IIOK
https://m.edsoo.ru/863ebb5
e

3aKOHOMEPHOCTH
31 CyL|eCTBOBaHUSA
6uocdepsr

bubmioreka LIOK
https://m.edsoo.ru/863ebd1
6

YesioBeueCcTBo B

32
ourocdepe 3emmu

Cocyl1ecTBoBaHUe
TIPUPO/IbI U YesIoBeYecTBa

33

bubmioreka LIOK
https://m.edsoo.ru/863ebal
e

Pe3epBHbIli ypOK.
34 O06o006111eH1Ee TEMBI
«Coo01iecTBa v

3KOJIornyeckue CucCreMbD»

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

34

2.5







YUYEBHO-METOJUYECKOE OBECIIEYEHHWE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

* buonorus, 10 knacc/ ITaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u ap.;
[Mox penakieti [Taceunrika B.B. AkipoHepHoe o611iecTBo «/37aTembCTBO
«IIpocserenue»

* buonorwus, 11 knacc/ IMaceunuk B.B., Kamenckuit A.A., Py6ijoB A.M. u 1p.;
[Mox penakimeti [Taceunrika B.B. AkipoHepHoe o611iecTBo «/3aaTembCTBO

«IIpocserenue»

METOANYECKHWE MATEPHUAJIbI V11 YUUTEIA

NN OPOBBLIE OGPA3OBATEJ/IBHBIE PECYPCbHI 1 PECYPCBI CETHU
MHTEPHET
POIII
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