


INIOACHUTEJ/IBHASA 3AIINCKA

[Tpu pa3paboTKe MporpamMmbl MO0 OMOOTMM TEOPETHYECKYI0 OCHOBY /IS
oripefie/ieHUs] TIOX0J0B K (POPMHUPOBAHUIO COZiepKaHUs yueOHOro rpeaMeTa
«buonorus» cocraBunM: KoHUenTyanbHble TosiokeHns PI'OC COO o
B3aMMOOOYC/IOB/IEHHOCTH 1Ie/ied, COJlep)KaHusl, pe3y/JbTaTOB OOydeHUs U
TpeOOBaHWM K YPOBHIO TOATOTOBKH BBITyCKHUKOB, TOJIOKEHUS 00 o0mumx
1efsIX W TIPUHLIAIAX, XapaKTepU3YIOIUX COBPEMEHHOe COCTOSIHHEe CHUCTEeMbl
cpegHero obOmjero oOpa3oBaHMs B Poccuiickor ®egeparuu, a Takke
TI0JIOXKeHHs O crielivdrike 61ooruy, eé 3HaUeHU! B TIO3HAHWUH >KUBOM TIPUPO/IBI
u obecrieyeHUy CyIlleCTBOBaHUSI desioBeueckoro obiectBa. CormacHo
Ha3BaHHBIM TI0JIOXKEHUsIM, OIpe/ie/IeHbl OCHOBHBIE (PYHKIUH MPOrpPaMMbI 10
buonoruu 1 eé CTpykKTypa.

[Tporpamma 10 OHOJIOrMM AAET IIPe/CTaB/IeHWe O Iensx, 00 oOiei
cTpaTerud OOyYeHUs, BOCIUTAaHUS M Pa3BUTHUS OOyUaroIIUXCs CpeCTBaMU
yueOHOro TipeziMeTa «BHOJIOTHsI», oOmpejensieT o00s3aTe/lbHOe TIPeAMETHOE
cofiep)kaHue, ero CTPYKTypy, paclipefieieHle TIO pa3jenaM ¢ Temawm,
PEKOMEeH/IyeMyl0 TIOC/e/loBaTe/IbHOCTh H3ydeHHs yuyeOHOTO Marepuana C
yuéTOM  MEXMpPeAMETHbIX W  BHYTPUIIPEJMETHBIX  CBSI3€H,  JIOTHKU
oOpa3oBareIbHOTO TPOIiecca, BO3PaCTHLIX 0COOEHHOCTel 00yJaroImuxCs.

B mporpamMMe 10 OWONOTMM Tak)Ke YUWTHIBAIOTCS TpeOoBaHUA K
TIAHUPYEMBIM JIMUHOCTHBIM, MeTarlpeMeTHbIM U TIPeJMETHBIM pe3yJ/bTaTaM
oOyueHusi B (OPMHPOBAHMM OCHOBHBIX BHZIOB YyueOHO-TIO3HABATe/LHOU
JesTeIbHOCTH/YUeOHbIX AeMCTBUM OOYyUaroluXcsl TI0 OCBOEHHIO CO/lepyKaHus
buonornueckoro o6pa3oBaHusI.

B mnporpamme mno 6uosornu (10-11 kmaccel, 0a30BBIA  YPOBEHB)
peasi30BaH TIPUHIUI TIPEeMCTBEHHOCTU B HW3ydyeHuu Ouosioruu, Gmarogaps
yeMy B HeW TMPOCMATPUBAETCS HarpaBAeHHOCTh Ha pa3BUTHe 3HAHUH,
CBSI3aHHBIX C (OPMHPOBAaHHWEM €CTECTBEHHO-HAayYHOTO0 MHPOBO33peHMs,
[[EHHOCTHBIX ~ OpWUEHTAlMd  JMYHOCTH,  SKOJIOTMUECKOTO  MBIIUIeHHS,
Tpe/ICTaB/ieHNd O 3/I0pOBOM o00pa3e >KU3HHM W Oepe>kKHbIM OTHOIIIeHWeM K
OKpy’Kawoljerd TmipupogHou cpefe. Ilostomy Hapsily C  uU3y4yeHUEM
00I1[e0MOIOTHYeCKUX TEOpHi, a TakKKe 3HAHWM O CTPOEHMM >KUBBIX CHCTEM
pa3sHOr0 paHra W CYIIHOCTH OCHOBHBIX TPOTEKAIOIIUX B HUX TIPOIIECCOB B
rporpaMMe 10 OHOJIOTHH y/ie/leHO BHHMaHHE WCIO0b30BaHUIO TIOTyUeHHBIX
3HaHUY B TIOBCEJTHEBHOM yKU3HU /IS PellieHus TIPUK/IaZHBIX 3a/layu, B TOM UHCJIe:
NMpoUIAaKTUKA  HaC/Ie[JCTBEHHBIX  3a007eBaHMM  Ue/lioBeKa,  MeAUKO-
reHeTUYeCKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUs 9K0JIOTHUYECKH
1jesiecooOpa3HOro TIOBe/leHHsI B OKpY’Kalollled TIPUPOJHOM Cpejle, aHaau3a
BJTUSTHUST X031 CTBEHHOU [IesiTe/TbHOCTH UeioBeKa Ha COCTOSIHWE TIPUPOJHBLIX U
HWCKYCCTBEHHBIX  JKOCHCTeM. YCUJeHWe BHUMaHMS K  TPUKIaZHON
HarpaB/ieHHOCTU  yuyebHOTO  TipegMeTa  «bBuosiorus»  TIPOAMKTOBAHO
Heo0X0JUMOCTBI0 0OecrieueHusI YCJIOBUM /IS PellieHus] OJJHOU U3 aKTyaTbHBIX
3aja4 IIKOJILHOTO OHosiornueckoro oOpa3oBaHuWs, KOTOpas TMpeArioaraeT
cdopMupoBaHre y 00yuaroIuxcs ClIOCOOHOCTH aZlalTUPOBAThCS K M3MEeHEeHHsIM
JUHAMHWYHO Pa3BUBAOIIEr0Csi COBPEMEHHOT'O MUPaA.

Buonorust Ha ypoBHe cpeziHero o6iero oOpa3oBaHUs 3aHUMaeT Ba)KHOE
mMecTto. OHa obecrieuriBaeT hopMUpPOBaHKe y 00yUarol[UXCsl TPeCTaB/IeHUuHN 0
HayYHOW KapTWHe MHpa, PACIIUpsieT U 0000IjaeT 3HaHUS O XKUBOU MPUPOJE, eé
OT/IMUMTETbHBIX TIPU3HAKaX — YPOBHEBOW OpPraHM3allMd W SBOJIIOLIUU, CO3/IaéT
yCJIOBUSL  [Isi: TIO3HAHWS 3aKOHOB JKMBOW  MPUPOABI, (OPMHUPOBaHUS



(yHKIMOHAIbHOM TPAaMOTHOCTH, HaBBIKOB 37I0POBOTO M 0Oe30macHOro obpasa
JKU3HH, SKOJIOTMUECKOTO MBbIIIeHUS, 1[eHHOCTHOTO OTHOIIEHUS K >KMBOU
TIPUPO/ie U YesIOBEKY.

bonbiiioe  3HaueHWe  OHOJIOTHSI WMeeT  TakKXkKe i PelleHUs
BOCIIUTATebHBIX W PAa3BUBAIOIIMX 3a7au CpeAHero obiero obpa3oBaHusl,
colpanmm3anuu obydaromuxcs. V3ydyeHue 6uosiornu obecrieurBaeT YCIOBUS
Mg (OpPMHUDOBAHMSI ~ WHTE/JIEKTya/llbHbIX,  KOMMYHUKAL[AOHHBIX  H
WHGOPMALMOHHBIX  HABBIKOB, 3CTETUYECKOW  KYJIbTYphbl, CIOCOOCTBYET
VMHTerparuu 61oIOTUUeCKHX 3HAHUWM C TPeZCTaB/IeHUsIMU U3 JIPYTHX yueOHBIX
NpeIMETOB, B YaCTHOCTH, GU3UKH, XUMUA U Treorpaduu. Ha3BaHHbIe
TOJIOKEHHsI O TIpeJHa3HaueHWU yueOHoro npeamera «buosorusi» cocraBUIU
OCHOBY /I OTpefie/ieHUs] TOAXOM0B K OTOOPY W CTPYKTYpHPOBaHHIO €ro
cojiepyKaHusl, TPeCTaB/IeHHOTO B TTPOrpaMMe T10 OHO0JIOTHH.

Ot6op cofepxanus yueOHoro npejmera «bronorus» Ha 6a30BOM ypoBHe
OCYIIIeCTB/IEH C TIO3WI[MM Ky/JIbTypPOCOOOpPA3HOTO I0AX0/a, B COOTBETCTBUM C
KOTOPBLIM 00ydYarommuecs JO/DKHbI OCBOWTh 3HAHUS M YMEHUS, 3HAUUMbIe [I7Is
cdopmupoBaHus 001l Ky/JbTypbl, OMpeesisollie ajeKBaTHOe TIoBefieHue
ye/ioBeKa B OKPYKarolliei MpUPOAHOL cpe/ie, BocTpeboBaHHbBIE B TTIOBCEHEBHOMN
JKU3HM U TIPAKTUUYECKOH JesTebHOCTH. Ocoboe MeCcTo B 3TOH CHCTeMe 3HaHHUI
3aHMMAlOT 3/IeMEeHThl  CO/Iep)KaHUs, KOTOpble C/Iy)KaT OCHOBOWM /ISt
dbopMUpOBaHUsl TIpeJCTaB/IeHUM O COBPEMEHHOW eCcTeCTBeHHO-Hay4yHOU
KapTHHe MHpa U IIeHHOCTHBIX OpPHEHTAIUsIX JIMYHOCTH, CITOCOOCTBYIOIIUX
ryMaHu3alyy 6uooruyeckoro obpasoBaHusl.

CTpyKTypUpOBaHHe COZiep>KaHUs yueOHOro Marepwasia B IIporpamme Tio
OUOMOTUM OCYILeCTB/IEHO C YYETOM IIPUOPUTETHOTO 3HAaueHWs 3HaHUN 00
OT/IMUMTETbHBIX 0COOEHHOCTSX YKUBOU MPUPOJIBI, O €€ YPOBHEBOM OpraHU3aIvu
¥ HSBOMIOIIMA. B COOTBETCTBHMM C 3THUM B CTPYKType yueGHOTO TipegMeTa
«buonorusi» Bbiie/ieHbI CIeAYIONHE COJlepyKaTe/lbHble TUHUN: «Bromorus Kak
Hayka. MeTo/ibl HAy4HOTrO T03HaHuUs», «KiieTka Kak Grosiornueckasi CUCTeMay,
«Opranu3M Kak Ouosiornyeckasi cucreMa», «CucremMa U MHOroobpasue
OpPraHUu4eckoro Mwupa», «3OBOJIIOLUS JKUBOM TPUPOJbI», «IDKOCHUCTEMBI U
TIPUCYIIe UM 3aKOHOMEPHOCTW».

Llens u3yueHus yuebHoro mpeamera «buosorusi» Ha 6a30BOM ypoBHE —
oB/laZieHre  OOYyYalOIMMUCA 3HAHUSAMU O CTPYKTYPHO-(DYHKIMOHA/IEHOM
OpraHM3allid >KMBLIX CHUCTE€M pa3HOTO paHra W TIpuoOpeTeHHe YMeHUH
WCTI0/Tb30BaTh 3TH 3HAHUS [/ TPAMOTHBIX JEMCTBUM B OTHOIIEHWH OOBEKTOB
YKUBOMW TIPUPOZIBI M PELLIeHHs] Pa3/TIMUHbIX KU3HEHHBIX TIPOOIeM.

HNocTwxkeHne T1ieid u3yueHUsi ydeOHOro mipegmerta «buosorus» Ha
6a30BOM ypOBHe 00ecIieunBaeTCs pellieHreM CeIyIOIINX 3aau:

OCBOEHHE O0YyYaroIUMUCA CHUCTeMbl 3HAHUM O OHMOJIOTUUECKUX TeOpHSX,
yUeHHUsIX, 3aKOHaX, 3aKOHOMEDHOCTSIX, TUIIOTe3aX, IIpaBWIaX, CIyKallux
OCHOBOM /17151 (YOPMHUPOBaHUS TIPe/ICTaB/IeHU O eCTeCTBeHHO-HAayUHOW KapTUHe
MHpa, O MeToJlaXx HAy4YHOro TI03HAHUs, CTPOEHHWH, MHOroo0Opasuu |
0COOEHHOCTSIX KMBBIX CHCTEM pa3HOTO YPOBHS OpraHW3alldd, BbIJAOL[HUXCS
OTKPBITUSIX ¥ COBPEMEHHBIX UCC/Ie/IOBaHUSAX B OH0/IOTHY;

cdopmMupoBaHre y 00ydaroliXcsl TI03HABATe/TbHBIX, UHTE/I/IEKTYabHbIX U
TBOPUYECKUX CTIOCOOHOCTEM B MpOIlecce aHa/iM3a JaHHBIX O IMyTSX Pa3BUTHUS B
OuoorUK Hay4YHBIX B3TJISI/IOB, WM U TIOAXO0/J0B K M3yUEHHUIO >KUBBIX CUCTEM
Pa3HOTr0 YPOBHS OpraHU3al[uH;

CTaHOBJeHWe y oOydJaromuxcsi oOIeil Ky/JbTypbl, (QYHKIMOHATbHON
rPaMOTHOCTH, pa3BUTHe yMeHWM OOBSICHATH W OLIEHWBaTb  SIBJIEHUS



OKPY’KaloIllero Mupa J>XMBOM TIPUPOZIbI Ha OCHOBAHWM 3HAHWW U OIIBITA,
TIOJTyUeHHBIX TIPY U3yUeHUH OMO/IOTUY;

¢dopmMHpoBaHre y 00ydarolMXCsi YMEeHWH WUIIOCTPUPOBATh 3HAueHHe
OMO/IOTMYECKUX 3HAHWM B TPAKTHUECKOW J1esTeJIbHOCTH Ue/IOBeKa, Pa3BUTHHU
COBPEMEHHbBIX MEeULIMHCKUX TeXHOJIOTHUH M arpoOHOTeXHOIOTHH;

BOCMUTaHUe YOEXKAEHHOCTU B BO3MOYKHOCTH TMO3HAHUS Y€JIOBEKOM KMBOM
MIPUPOJbI, HEOOXOJUMOCTH OEpPe)KHOr0 OTHOIIEHWS K Hel, CoOMoaeHus
TUUYECKUX HOPM TIPU TTPOBeZIeHHH OHO0/IOrHUeCKUX UCCIeJ0BaHIH;

OCO3HAHME IIEHHOCTH OWOJIOTMUECKUX 3HAHWM I TIOBBILIEHHWS] YPOBHS
9KOJIOTUYECKOH KyJIbTYDBI, 17151 YOPMUPOBAHMS HAyYHOTO MUDPOBO33DEHMS;

NpUMeHeH’e TIPUOOPeTEHHbIX 3HAHUA U YMEHUH B MOBCEJHEBHON JKU3HH
[T OLIEHKHM T10C/Ie/ICTBUIN CBOEH /IeATe/IbHOCTH T10 OTHOILIEHHIO K OKPY>Karol[eH
cpefie, COOCTBEHHOMY 3/I0pPOBbIO, 00OCHOBaHWMe U COOJIOJeHHEe Mep
MpOHUIaKTUKY 3a00/1eBaHUT.

B cucreme cpemHero obiero obpasoBaHusi «buosiorusi», usydaemas Ha
0a30BOM ypOBHe, SIB/SIETCS1 00si3aTe/IbHbIM YUeOHbIM TPeZMEeTOM, BXOZSIIUM B
COCTaB INpeMeTHOH 00/1acTh «ECTeCTBeHHO-HayUHbIe MPeMEeThI».

Nnsa wu3ydeHuss Ouosiornd Ha 6a30BOM YpOBHe cpefiHero 00Iijero
obpa3oBanHust oTBoguTCS 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hefie/ni0), B
11 knacce — 34 yaca (1 yac B Hefiest0).



COJEPXAHUE OBbYUEHUSA
10 K/TACC

Tema 1. buosiorus Kak Hayka.

buonorus kak HayKa. CBs3b OMOIOTUM C 0011]eCTBEHHBIMU, TEXHUUECKUMU
W JPyTMMH eCTeCTBeHHbIMU HaykKamu, ¢unocodueid, 3TUKON, 3CTETUKOU U
npaBoM. Ponb 6uosoruu B (hOpMHUPOBAaHHMY COBPEMEHHOW HayuHOM KapTHHBI
mupa. CrucremMa 610OIOTMUeCKUX HayK.

MeToapl TIO3HAHUS >KMBOW TIpUpObI (HabsroZieHWe, JKCTIEPUMEHT,
orucaHue, u3MepeHUe, KaccuduUKalusi, MOJe/JUpOBaHUe, CTaTUCTUUecKast
00paboTKa JJaHHBIX).

JleMoHCTpanuu:

[Toptpetsr: Y. Hapsuh, I'. Mengens, H. K. Konbuos, /[I>X. YorcoH u O.
Kpuk.

Tabmumibl U cXeMbl: «MeTo/Ibl IT03HAHMS )KUBOU TTPHUPO/IbI».

JIaGopaTopHbIe ¥ MPaKTHYEeCKHEe PadOThI:

ITpakTrueckass pabora Ne 1. «Vicrosb30oBaHHe pa3IMUHbLIX METOZOB MpU
M3y4eHUU OMOIOrUUYeCKUX 00BEKTOBY.

Tema 2. J)KuBble CICTeMbI U UX OpraHu3alusl.

JKuBble cucrembl (OHMOCHCTEMBI) Kak TIpeaMeT W3y4YeHUs OWOIOTHH.
OTnrume >XKUBBIX CUCTEM OT HEOPraHWUeCKOU NPUPOJBI.

CeoiicTBa OuocucTeM W UX pa3HooOpa3ve. YPOBHU OpraHU3aiuu
ObuocucTeM: MOJIEKY/ISIDHBIM,  K/I€TOUHBIM, TKaHeBbId, OpraHW3MeHHBIH,
MOMNY/ISILUOHHO-BU/IOBOM, 5KOCHUCTEMHBIU (brioreorieHOTHYECKUH),
buochepHbIi.

JleMoHCTpanuu:

Tabmuier U cxembl: «OCHOBHBIe TIDU3HAaKWA JKU3HW», «YDOBHHU
OpraHu3aly KUBOW MPUPOABI».

O6opyzaoBanue: Moziens Mosekysisl [JJHK.

Tema 3. XuMHueCKHH COCTaB U CTPOEHUE K/IeTKH.

XVAMHUYECKUU COCTaB KIETKU. XMMUUECKHEe 3JIeMEHThI: MaKpPO3J/IEMEHThI,
MHUKDPO3JieMeHThl. Bosla 1 MUHepasibHbIe BelecTBa.

OYHKIMU BOABI U MHUHEpaJbHBIX BelleCcTB B KieTke. IloazeprkaHue
ocMoTHYecKoro banaHca.

Benku. CocTaB u cTpoeHre 6eKOB. AMUHOKHUC/IOTHI — MOHOMepPHI 6e/KOB.
He3ameHvMble M 3aMeHHWMble AMHUHOKMC/IOTBI. AMHWHOKWC/IOTHBIM COCTaB.
YPpoBHU CTPYKTYpbI 6€/TKOBOM MOJIEKY/IbI (TIepBUUHAs, BTOPUYHAsI, TPeTUUYHAsI U
yeTBepTHUYHAsl CTPYKTypa). XWUMHUeCcKHe CBoicTBa OesKoB. buosiornueckuve
dyHKLMY OenKoB.

depMeHTBl — Ouosiornueckre KaTanu3aTopbl. CTpoeHue depmeHTa:
aKTUBHBIM 11eHTp, cybcTtpatHas crneruduuHoctb. KodepmeHThl. BuTamMuHbIL
OTnuuus (pepMeHTOB OT HeOPraHUUeCKUX KaTain3aTOpOB.

YrneBoabl: MOHOcaxapuzibl (T/IOKO3a, pubo3a U  /Ie30KcUpr003a),
IvcaxapuJpl (caxapo3a, JaKTO03a) W TOJMcaxapubl (Kpaxmas, TJIMKOreH,
1je/uTt0/103a). buonornueckre yHKIMM yTrieBO/I0B.

Jlunuzapl: TpUrauliepuabl, ¢Gocdonunuisl, crepouzbl. ['uapodUILEHO-
ruipooOHbIe CBoicTBa. buosornueckue @yHkimu unugoB. CpaBHeHHe
yT/IeBO/IOB, O€TKOB U TMMH/IOB KaK NCTOUHUKOB YHEPT M.



Hykneunosele kucnorel: JHK u PHK. Hyxkneortnasl — MOHOMepBI
HYK/IeMHOBBbIX KUCAOT. Ctpoenue u ¢dyHkimu JHK. CtpoeHue u (yHKIMU
PHK. Bugsi PHK. AT®: cTpoenue u GhyHKIIUU.

Lurosiorus — Hayka O KieTke. KierouHagd Teopuss — IIpUMep
B3aUMO/IEUCTBUSL uZle U (PAaKTOB B HAyuHOM TMO3HaHWU. MeTO/[bl U3yueHus
KJIETKHU.

KneTka Kak 1je/iocTHast >kuBasg cuctema. OOIue TpU3HAKK K/IETOK:
3aMKHYyTasi Hapy>KHasi MeMOpaHa, Mosieky/ibl JIHK Kak reHeTHUYecKWi armrapar,
cucTemMa CHHTe3a Oesika.

Tumnbl KIeTOK: 3yKapuHOTHYecKass U TpoKapuoThdeckas. OcobeHHOCTH
CTpOeHUsI TIPOKapHUOTHUeCKOU KieTKU. KiieTouHasi creHka G6akTepuii. CTpoeHMe
5YKapuOTHUYeCKOW KaeTKU. OCHOBHbIE OT/IWYMSI PAaCTUTE/IbHOU, >XUBOTHOM U
rprUOHOMN KJIeTKU.

[ToBepXHOCTHBIE CTPYKTYPbl K/I€TOK — KJ/IeTOUHasi CTeHKa, TVIMKOKAIUKC,
ux ¢Gyskuuu. Ilnasmathueckass MemOpaHa, €€ cBoiicTBa W (DYHKIWU.
[MuTommasma u eé opraHouabl. OgHOMeMOpaHHbBIe opraHou bl KiaeTku: JIIC,
armapat ['onbmkuy, Jm3ocombl. [loslyaBTOHOMHBIE  OpraHOWZbI  KJIETKU:
MUTOXOH/IpUU, TacTuAbl. [IporcxoxaeHue MUTOXOHJPUM U TiacTuj. Bunbl
nactig. HemeMOpaHHbIe OpraHOWbI KIeTKH: PUOOCOMBI, K/IETOUHBIA IEHT,
LIEeHTPUOJIN, PECHUUKY, KI'YTUKU. @YyHKLMHA OPraHOM/I0B K/IeTKU. BKiiroueHus.

Slmpo — perynsTopHbii 1ieHTp KaeTku. CTpoeHHe sifipa: siiepHasi 000/10uKa,
KapuoIia3mMa, XpOMaTHH, SAPbILIKO. XPOMOCOMBI.

TpaHCIiopT BellecTB B K/IeTKe.

JleMoHCTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IllanH, M. Illneiinen, P. Bupxos,
. YorcoH, @. Kpuk, M. Yunkunc, P. ®paukiun, K. M. bap.

HNuarpammel:  «PacripefieieHde XMMHUUYECKHUX 371EMEHTOB B HEXUBOU
rnpupoge», «PacrpejeneHrve XMuMAUeCKUX 3JIEMEHTOB B JKUBOU MPUPOZE».

Tabmmupl 1 cxembl: «I[lepuognueckast TabauIja XMMHUUYECKHX 3/IEMEHTOBY,
«CTpoeHre MoJieKy/ibl BOAbI», «buocunres Genka», «CTpoeHHe MOJEKYJIbI
benmka», «Ctpoenue depmeHTa», «HyknenHoBbie kuciaotel. [JHK», «CtpoeHue
Monekynbl AT®», «CTpoeHue >yKapuoTHYeCKOM KJeTKu», «CTpoeHue
JKUBOTHOU  KJ/IeTKW», «CTpoeHrWe pacTUTeNbHOM KeTKh», «CTpoeHue
MPOKApUOTUYECKOU KIeTKh», «CTpoeHue siijpa KIeTKU», «YTJIEBOJbI»,
«JIunab».

ObopyzoBaHue: CBeTOBOM MHKDPOCKOM, 0O0OpyZiOoBaHMe Jis TIPOBeeHUS
HaOJr0/IeHNH, W3MepeHH, SKCTIepHMEeHTOB, MHUKPOIIPeriapaThl PaCTUTE/bHBIX,
JKUBOTHBIX U OaKTepUaTbHBIX KIETOK.

JIaGopaTopHbIe ¥ MPaKTHYEeCKHEe PadOThI:

JlabopatopHasi pabota Ne 1. «M3yueHue KaTaTMTUUECKOH aKTUBHOCTH
(depmMeHTOB (Ha rpuUMepe amuia3bl UK KaTasasbl)».

JlabopatopHasi pabota Ne 2. «V3yueHue CTpPOEHMs KJIETOK pacCTeHWH,
JKUBOTHBIX M OaKTepuii 1Moj; MUKPOCKOIIOM Ha FOTOBBIX MHUKpOIIperiapaTax v ux
OMMCaHUe».

Tema 4. ) KuzHejessTe/IbHOCTb K/I€TKH.

OO6mMmeH BellleCTB, UK MeTab0/H3M. ACCUMUAIMS (TIAaCTHUYECKU 0OMeH)
U JUCCUMUMALMS (S3HEpreTHYecKuii 00OMeH) — ZiBé CTOPOHBI eJMHOIO IIpoliecca
MeTabonm3ma. Ponb 3aKOHOB COXpaHEHUsI BeI|eCTB M SHEPTUM B IMOHUMaHUU
MeTabom3ma.

Tunel oOMeHa BerlecTB: aBTOTPOGMHBIM U TeTepoTpodHBIA. Posb
(depMeHTOB B 0OMeHe BellleCTB U MpeBpallleHrny YHePTUH B KIIeTKe.



dorocuHTe3s. CBeToBas W TeMHOBasg a3kl GoTocuHTe3a. Peakimu
doTocuHTe3a. OddeKTUBHOCTL (oTocHHTe3a. 3HaueHWe (HOTOCHHTe3a [/t
KU3HA Ha 3emsie. BimsHue ycnoBuii cpefpl Ha (DOTOCHHTE3 W CIIOCOOBI
TMOBBIIIEHUS ero MPOJAYKTUBHOCTH y KYy/IbTYPHBIX PACTEHUH.

XemocuHTe3. XeMOCHHTe3upylole OakTepyuy. 3HaueHHe XeMOCHHTe3a
JUIS >KU3HU Ha 3emiie.

OHepreTUuecKuii 0OMeH B KjeTke. PaciijeriyieHre BelljeCTB, BbIJe/IeHUe U
aKKyMyJ/IMDOBaHWe JHEPruM B KJeTKe. JTarbl SHEpreTuueckoro obMeHa.
['nukonu3. bpoxkeHve 1 ero BuAbl. KHciopogHoe OKWC/IeHue, UK KJIeTOUHOe
JIbIXaHue. OKuc/MTe/bHOE dbocdhopunupoBaHue. O} beKTUBHOCTD
SHepreTUUeCKOro oomMeHa.

Peakijuy MaTpuuHOoro cuHTe3a. ['eHeTnueckass uHGpopmaruss u THK.
Peanu3saiys reHeTvueckoi MHGOpMalUM B KieTKe. ['eHeTUUeCKU KOJl U €ro
cBoMCTBa. TpaHckpunimsi — wMaTpuudbid cuHTe3 PHK. Tpancmsauus -—
buvocuHTe3 Oesika. OTarbl TPAHCAAIMH. KoaupoBaHWe aMUHOKUCIOT. Posb
pubocoM B brocrHTe3e Oestka.

HeksieTouHble (hOpMbl )KU3HU — BUPYChl. VIcTOpUsi OTKPbITHSL BUPYCOB (/1.
WM. ViBaHoBckuii). OCoOEHHOCTH CTPOEHWS U JKU3HEHHOrO IMK/a BHPYCOB.
bakrepuodaru. bone3sHu pacTeHUi, >XUBOTHBIX W Ue/iOBeKa, BbI3bIBaeMblie
BUpycamu. Bupyc ummyHozedurura yenoeka (BUU) — Bo3byaurens CIT/a.
OOpaTHass  TpaHCKpWMIMS, peBepraza W  WHTerpa3a. [IpoduakTrka
pacrpocTpaHeHHs] BUDYCHBIX 3a00/1eBaHUH.

JleMoHCTpanuu:

[Toptpetsi: H. K. KonbLos, . Y. iBanoBckui, K. A. Tumupszes.

Tabmmupl U cxeMbl: «TUIbl TUTaHUS», «MeTabomu3mM», «MHUTOXOHIPHUS,
«DHepreTHueckuii 06MeH», «XsoporuiacT», «®@orocunres», «Ctpoenue THK»,
«Ctpoenre U (yHKIMOHMpPOBaHHWe reHa», «CuHTe3 Oenka», «I'eHeTHUeCKUi
KoJ», «Bupychi», «baktepuodaru», «CTpoeHUe M >KU3HEHHbIM LUK/ BUpYCa
CIIN/[a, 6akTepuodara», «Permkarus JTHK».

Ob6opyaoBaHue: MO/ e/Th-aTInKaluu «Y IBOeHue OHK U
TPAHCKPHUIILUs», «brocuHTe3 benka», «CTpoeHre KIeTKW», MOJIe/Tb CTPYKTYPbI

Tema 5. PasmMHOXXeHHe ¥ HHAUBH/ya/IbHOEe pa3BUTHE OPraHU3MOB.

K/ieTouHbIN 1[UK/I, WIA >KU3HEeHHbIA LUK KjaeTKu. MHTepdasza U MUTO3.
[Tpotieccel, rpoTeKkarolijie B MHTepdasze. Peridkaiius — peakijds MaTpUUHOI'O
cuHte3a [THK. CtpoeHne XpomMocoM. XPOMOCOMHBLIM HaboOp — KapuOTHII.
NIUNIOUAHBIA UM TAIUVIOMAHBIA ~ XPOMOCOMHBIE  HAOOphL.  XPOMAaTH/BI.
LluTosioruueckrie OCHOBBI pPa3MHOXEHWUS U UHAVMBUYaJbHOI'O PpPa3BUTHUSA
OpraHK3MOB.

Henenve knetku — MuTo3. CTtaguu murto3a. IIporeccel, mpoucxodiiye Ha
pa3HbIX CTaJusgX MUTO3a. broornuecknii CMbIC MUTO3a.

[Tporpammupyemasi Tubenb KIeTKU — ariomnTo3.

dopMbl  pa3MHOXKEHHSI OpPraHW3MOB: Oecriojioe U TI0/I0BOoe. Bwuabl
Oecrioloro  pasMHOXKEHMS:  JieJieHWe  Ha/lBoe, II0UKOBaHHWe OAHO- U
MHOTOKJIETOYHBIX, criopoobpa3oBaHue, BereTaTUBHOE pa3MHOXKeHHUe.
W cKycCcTBeHHOe K/IOHUPOBaHME OPraHrW3MOB, ero 3HaueHue [1J1s1 CeJIeKLUN.

[To/loBoOE pa3MHOXKEHHeE, ero OT/INUMS OT OecIIo/I0ro.

Meiio3. Ctaguu Meno3a. [Ipoiiecchl, Mporucxosilve Ha CTaJusX Melo3a.
[ToBeneHre xpomocom B Meiko3e. KpoccunroBep. buonorudyeckuii CMbICT U
3HaueHue Melo3a.



'ameToreHe3 — mporiecC 00Opa30BaHUs TIOOBBIX K/IETOK Yy >KUBOTHBIX.
[TosioBBIe >Kesie3bl: CeMeHHUKN U AMUHUKH. OOpa3oBaHue U pa3BUTHE TOJIOBBIX
KJIeTOK — raMmeT (CriepMaTo30uj, sMl[eK/eTKa) — CllepMaToreHe3 W OBOreHe3.
Oco06eHHOCTH CTPOeHHsI SIUIEKTIeTOK W CrepMaro30uzioB. Oriol0TBOpeHHe.
[TapTeHorenes.

WuauBuayanbHoe pa3Butve (OHTOTeHe3). OMOpHOHA/IbHOE pa3BUTHE
(aMb6puoreHe3). Dtaribl SMOPHUOHAILHOTO PAa3BUTHS ¥ TIO3BOHOUHBIX JKUBOTHBIX:
npobsieHue, racTpy/isiiiys, opraHoreHe3. [ToctambproHanbHOe pa3BuTHe. THUIIBI
MOCTAMOPUOHA/ILHOTO Pa3BUTHS: TIPsSMOe, HerpsiMoe (TMUMHOUYHOe). BiusiHue
Cpe/ibl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CTTIOCOOHBIE BLI3LIBATh BPOXK/AEHHBIE
YPO/ACTBA.

Poct u pa3Butue pacteHuii. OHTOreHe3 1L[BETKOBOTO PACTEHUS: CTPOEHUE
CeMeHU, CTalui Pa3BUTHS.

JleMoHCTpanuu:

Tabmuiel ¥ cxeMbl: «@OpPMbI pPa3MHOXKEHHSI OPraHU3MOB», «[IBOMHOe
OIUIOJOTBOPEHME Y I[BETKOBBIX paCTeHUW», «BereraTBHOe pa3MHOXEHHE
pacteHuii», «/leneHune KieTkd OakTepuii», «CTpoeHHe TIOJIOBBIX KJIETOK»,
«CTpoeHue XpoMoCOMbI», «KneTouHbil LIMK/I», «Permkarnusa JHK», «Muto3s»,
«Meno3», «IIpsimoe 1 HeripsiMoe pa3BUTHUE», «['aMeTOreHe3 y MIEKOMUTAOLAX
Y uesioBeKa», « OCHOBHbIE CTaJJM¥ OHTOreHe3a».

Ob6opyzoBaHue:  MUKDPOCKOM,  MUKporperiapaTbl  «CriepMaTo30ubl
MJ/IEKOMUTAKOLero», «SWlleK/IeTka MJIeKOnmuTawIlero», «KapuokvHes B
KJIeTKaxX KOpellKa JiyKa», MarHUTHas: MOJeJ/ib-alriMKalus «/leseHue KieTku»,
mozenb JIHK, Mogens MeTada3Ho XpOMOCOMBI.

JIaGopaTopHbIe ¥ MPaKTHYeCKHEe PadOThI:

JlabopaTtopHasti pabota Ne 3. «HaOmomeHre MuTO3a B K/IeTKaX KOHUHKA
KOpelLIKa JiyKa Ha TOTOBBbIX MUKpPOIIperaparax».

JlaboparopHasi pabota Ne 4. «/3yueHue CTpOeHMs TIOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIperaparax».

Tema 6. HacsieCTBeHHOCTh ¥ K3MEHYUBOCTH OPraHU3MOB.

[Ipengver w 3amauu reHetuku. Ncropus pasBuTHs TeHeTUKU. Poiib
I[UTOJIOTUH W SMOPHOJIOTHY B CTAaHOB/IEHHWH TeHeTWKH. BKas poCcCUUCKUX U
3apy0eXXHbIX  YU€HBIX B  pa3BUTHe TEeHeTUKU. MeToAbl  T'eHeTUKH
(ruOpUAOIOTUUECKUM,  LATOT€HETHUUeCKUM,  MOJIEKY/ISIPHO-TeHEeTUUeCKUi).
OCHOBHbIe reHeTHYeCKre NOHATHS. ['eHeTUUeCKasi CUMBOJIMKA, UCTIO/Ib3yeMasi B
cxemax CKpeluBaHUM.

3aKOHOMEPHOCTM  HacC/ieJOBaHUsA  I[IPU3HAKOB, YyCTaHOB/IeHHble [
Menzenem. MoHorubpusHoe CKpelBaHWe. 3aKOH eAnHOOOpa3usi rubpuoB
[epBoro IokKoJsieHus. [IpaBui0 [JOMUHMpOBaHUA. 3aKOH paclleryieHus
MpU3HAKOB. ['urore3a unCcToThl rameT. [1o/1HOe ¥ HeroJIHoe JOMUHKUPOBAaHKUe.

OurnbpugHoe cKpellfiBaHWe. 3akOH HE3aBUCHUMOIO  Hac/e[0BaHUs
MpU3HaKOB. LluToreHeTnueckrWe OCHOBBI AWUTHOPUIHOTO  CKpeIlBaHUSI.
AHanu3upymoliee CKpelluBaHue. Wcnonb3oBaHue aHaJ/IU3UPYIOLLETro
CKpell[MBaHus [IJis OTIpeie/ieHusl TeHOTHIA 0CO0H.

ClLeryieHHOe HacjeloBaHWe Tpu3HakoB. Pabora T. Moprada 1o
CLeIUVIeHHOMY Hac/eoBaHUIO TeHOB. HapyllleHue crervieHUsi TeHOB B
pe3yJibTaTe KPOCCUHIOBepa.

XPpOMOCOMHasi TeOpHs HaC/IeJCTBEHHOCTU. ['eHeThUeCKre KapThl.

['eHeTrKa nosia. XpoMOCOMHOE OripejiesieHue 110Jia. AyTOCOMBI U T10JI0BbIe
XpoMocoMbIl. ['OoMorameTHble UM rereporameTHble opraHusmbl. HacsiemoBaHue
TPHU3HAKOB, CLIETIJIEHHbIX C T10JIOM.



N3MeHuMBOCTS. Buabl  M3MEHUMBOCTH: HEHAac/Ie[[CTBeHHasi U
Hac/ie[CTBeHHass. Poib cpeapl B HEHAC/e[CTBEHHOM  W3MEHUHMBOCTH.
XapakTepucTuka MoudUKal[MOHHOW W3MEHUYMBOCTH. BapualioHHBIA psj U
BapuvalMoHHasi KpuBas. Hopma peakiuu rmipu3Haka. KosMuecTBeHHble WU
KaueCTBeHHbIe TPU3HAKK U UX HOpMa peakijuu. CBolicTBa MOAU(PUKAI[IOHHOM
HM3MEHUYMBOCTH.

HacnencTBeHHasi, WM TeHOTUNMUeCKasl, U3MeHUMBOCTb. KoMOWHaTHUBHAs
M3MEeHUMBOCTb. Meli0o3 U TIO/IOBOM TIPOI[eCC — OCHOBAa KOMOWHATHBHOM
WM3MEeHUMBOCTU. MyTalluOHHasi U3MeHUYMBOCTh. Krnaccudukaiuss MyTalyid:
reHHble, XPOMOCOMHbIE, TeHOMHble. YacToTa ¥ NOPUUKWHBI  MYTaLUM.
MyTareHHble (akTOpbl. 3aKOH T'OMOJIOTUYECKHUX PSiZIOB B Hac/e/CTBeHHOU
nsMeHunrBocty H. 1. BaBuiosa.

BHesiiepHasi Hac/ieJCTBEHHOCTb U U3MEHUUBOCT.

'enetuka uenoBeka. Kapuotun uesoBeka. OCHOBHbIE METO/IbI T€HETHUKU
yeJioBeKa: reHeajioriuecKuu, 0JIM3HEII0BbIH, LIUTOTeHeTUUeCKHH,
OMOXUMUYECKUH, MOMeKY/IsIpHO-TeHeTHUeckuii. CoBpeMeHHOe oripeiesieHre
reHOTUIIA: OJIHOTEHOMHOEe CeKBEHUPOBaHUE, FTeHOTUITMPOBaHKe, B TOM UKCJIe C
nomoiipio TT1IP-ananmm3a. HacnencTBeHHble 3aboeBaHUs YesioBeKa: T'eHHbIE
6omne3nu, OOE3HU C HAC/IeJCTBEHHOW TIPepPaCcIiOIOKeHHOCThI0, XPOMOCOMHBIE
6one3nn. Comaruueckue U TeHepaTHBHble MyTal[ui. CTBOJIOBbIe K/IETKH.
[TpUHLIUTIBI 30pOBOT0 00pa3a >KWU3HU, JUATHOCTUKY, MPOMUIAKTUKY U JIeUeHUsT
reHeTUUYeCKux Oosie3Hell. MeanKo-reHeTUUECKOe KOHCY/IbTUPOBaHHe. 3HaueHre
MEeJULIMHCKOM TeHeTUKW B TIpeJOTBPAIlleHUM U JIEUEHUM TeHeTUYeCKUX
3a0oJ/ieBaHu UuesioBeKa.

JleMoHCTpanuu:

[Toptpetsr: I'. MeHgens, T. Mopras, I'. ge ®pus, C. C. UetBepukos, H. B.
Tumodees-PecoBckuii, H. V. BaBusios.

Tabmuupl W cxeMbl: «MOHOTHMOpHIHOE  CKpell[MBaHME U  €ro
LIUTOreHeThUeCKasi OCHOBa», «3aKOH paCIlerieHus1 U ero LUTOreHeTudecKas
OCHOBa», «3aKOH UHCTOTBI Tramer», «/IMrMOpPHAHOe  CKpeIIMBaHHE»,
«JuTo/mornueckue  OCHOBBI ~ JUTMOPUAHOTO  CKpeluBaHUS», «Metio3»,
«B3aumogeiicTBre aie/ibHbIX T'eHOB», «['eHeTHUecKue KapThl pacTeHUH,
JKABOTHBIX U UejioBeKa», «['eHeTHKa mosa», «3aKOHOMEPHOCTH HacJie[JOBaHUS,
CLIETUIEHHOTO C TIOJIoOM», «KapuOTHWIIbI 4YeJioBeKa W >XUMBOTHBIX», «Buabl
M3MeHUUBOCTU», «MoaudukalioHHasi U3MeHUMBOCTb», «HacefoBanue pesyc-
akTopa», «I"eHeTHKa TPYIIT KPOBU», «MyTarjMOHHasi H3MEHUMBOCTb.

Ob6opyzoBaHue: MOAeTU-aTUTHKALd «MOHOTHOpHHOe CKpeIrBaHe»,
«HermosiHoe moMuHUpOBaHUe», «IurnbpugHoe CKpellBaHue», «Ilepekpéct
XpPOMOCOM», MHUKDOCKOIT M MUKpomnpernapaTr «Jpo3oduna» (HopMa, MyTaijuu
(hopMbI KpbUIbEB 1 OKPACKH Tefa), Tepbapuii «['0pox MOCeBHOM».

JIaGopaTopHbIe M MPaKTHYECKHEe PadOTHI:

JTaboparopHasi pabota Ne 5. «/3yueHue pe3ysbTaTOB MOHOTHOPHUHOTO U
OUTUOPUIHOTO CKPEIUBaHUS Y AP030(hU/Ibl HAa TOTOBBIX MHUKPOIIperiapaTax».

JlaboparopHasi pabora Ne 6. «l/3yueHve  MoguUbUKAIIMOHHON
HM3MEHUYMBOCTH, MOCTPOEHNE BaPUALIMOHHOTO PsiZia U BapUaLMOHHOW KPUBOW».

JTaboparopHasi paboTta Ne 7. « AHanmu3 MyTaluii y Ap030¢uIbl Ha TOTOBBIX
MHKpOIIperaparax».

ITpakTrueckass pabora Ne 2. «CocTaBieHHWe W aHaIW3 POJOCIOBHBIX
yejioBeKa».

Tema 7. Ceneknusi opranu3zMoB. OCHOBbI 0MOTEXHO/IOTHH.



CesieKLMSI KaK HayKa U TpoLjecC. 3aposKIeHue CesleKLIUU U JOMeCTHUKaLUS.
Yuenne H. 1. BaBunoBa 0 IleHTpax ITPOMCXOXKIEHHS W MHOroo0Opasus
KYJIbTYDHBIX pacTeHuM. LleHTpbI MPOMCXO0XKIEeHUs JOMaIlIHUX XKUBOTHbIX. COPT,
1opoJa, LITaMM.

CoBpeMeHHbIe MeTO/IbI CesieKIMA. MacCoBbIN ¥ UHIUBUAYaTbHBIA OTOOPEI
B CeJIeKI[MA pacTeHUM U >KMBOTHBIX. OlleHKa 3KCTepbepa. b/M3KopoicTBeHHOe
CKpell[iBaHue — WHOpuUAWHT. Yuctas vHusA. CKpeluBaHWe UUCTHIX JTUHWM.
['etepo3uc, unu rubpuaHas cuna. HepogcTBeHHOe CKpelljiBaHKe — ayTOPUANHT .
OtpanéHHass tubpugu3aiysa W e€ ycrnexu. VICKyCCTBeHHbIH MyTareHe3 W
MOTyueHWe MOJUIVIONJO0B. 1OCTWKeHUs1 CeNieKL[MA PaCTeHUM, >KUBOTHBIX U
MUKPOOPraH1u3MOB.

buoTexHoorus Kak OTpac/b IPOM3BO/ACTBA. ['eHHasi UH)KeHepusi. DTarlbl
co3manusi pekomOuHaHTHOM [JHK ¥ TpaHCreHHBIX OpraHvM3MoB. KieTtouHas
vHxeHepus. KierouHble KyabTypbl. MUKPOK/IOHA/IBbHOE  pasMHOXKeHUe
pacteHuid. KJiOHHMpOBaHHWe BBICOKOMPOAYKTHUBHBIX CeJIbCKOXO03MCTBEHHbBIX
OpPraHM3MOB. OJKOJIOTUUECKHe U 3Th4eckue Tpobsembl. MO — reHeTHUeCKU
MOU(UIIMPOBaHHbIE OPraHU3MBbl.

eMOHCTpaLuu:

[Toptpetsr: H. W. Basunos, . B. Muuypun, I'. [I. Kapneuenko, M. O®.
NBaHoB.

Tabmmupbl ¥ cxeMbl: KapTta «lIeHTpBI MPOMCXOXKAEHHST W MHOIr000pasus
KYJIbTYDHbIX pacTeHuu», «[lopoabl AOMaIIHUX >KUBOTHBIX», «CopTa
KyJbTYPHBIX pacTeHui», «OTmanéHHass rubpuusaius», «PaboTbl akazieMuKa
M. @. VBaHoBa», «Ilommmnongus», «O0bEKTbI OMOTEXHOIOrUMW», «KIeTouHbIe
KYJbTYpbl W KJIOHUpOBaHUe», «KOHCTpyupoBaHWe W T[€PeHOC TeHOB,
XpPOMOCOM».

Ob6opyznoBaHue: MY/SDKU TUIOZIOB M KODHEIUIOJOB AWKUX (GOpM W
KyJbTYPHBIX COPTOB pacTeHui, repbapuii «CenmbCKOX035HCTBEHHBIE PACTEHUS».

JIaGopaTopHbIe ¥ MPaKTHYEeCKHEe PadOThI:

OKcKypcusi «OCHOBHbIE METO/bl UM AOCTWXKEHUSI CeJIeKL[UM PacTeHUU U
JKUBOTHBIX (Ha CeJIeKLIMOHHYO CTaHLUIO, [JIeMeHHYO0 bepmy,
COPTOUMCIIBITaTeIbHBI  yUacTOK, B TeIIMUHOEe XO3siCTBO, JsabopaTopuio
arpOyHHBEPCUTETA WU HAYUHOTO LIEHTPA)».

11 K/TACC

Tema 1. IBo/TIOIMOHHAA OMO/IOTHA.

IIpe/nOCBUIKM BO3HUKHOBEHUs SBOJIIOLIMOHHON TeOpUH. OBOJIOLOHHAS
TeopHsi U eé MecTo B OMoJIorHH. BiusiHue 3BO/MIOIMOHHON TeOPUM Ha pa3BUTHE
Ouosiorvu 1 APYTHX HayK.

CBuzieTenbCTBa 3BOMIOLMU. [laneoHTO/IOrMUecKre: MOC/Ie0BaTeIbHOCTh
MOSIBJIEHUs BUJIOB B T1a/IEOHTOJIOTMUYECKOM JIeTOMUCH, TMepexo/iHbie (OpMBbI.
buoreorpadguueckre: CxoACTBO W pa3nuuve (ayH U (Jop MaTepukoB U
OCTPOBOB.

OMOpHOo/IOTHYeCKHe: CXOACTBAa M Pa3/Uuusi 3MOpPHOHOB pa3HbIX BHUOB
M03BOHOUHBbIX. CpaBHUTE/ILHO-aHATOMUUECKHEe: TOMOJIOTUUHbIE, aHAJIOTUYHbIe,
pyJAUMeHTapHbIe OpraHbl, aTaBU3Mbl. MOJIEKy/IIpPHO-OMOXUMHUECKHEe: CXO/ICTBO
MeXaHW3MOB HaC/e/[CTBEHHOCTA W OCHOBHBIX MeTabo/IMUecKux IMyTel y BcCeX
OpraHK3MOB.

OBoyoLMOHHass Teopuss Y. lapBuHa. IIpeArocbuUiKM BO3HUKHOBEHUS
JapBUHU3Ma. [IBWDKYIIMEe CHWIbI 3BOJIIOLIMUA BUZAOB 10 JlapBUHY (U30bITOUHOE



pa3MHOKeHue npu OrpaHUYEHHOCTH  pPecypCoB, Heorpe/ieNIéHHast
M3MeHUYMBOCTb, O0pPB0a 3a CylllecTBOBaHHUe, eCTeCTBeHHBIN 0TOOP).

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

MukpoasBositorus. [lonynsiius Kak e AMHULIA BUA U 3BOJTOLIUU.

NBrkyinye cusibl ((PakTOpbl) BOJIOLIMU BUOB B TIpUpoze. MyTal[uOHHbBIN
rpoijecCc ¥ KOMOWHATHUBHAs U3MEHUMBOCTh. [1omy/sii[OoHHbBIe BOJIHBI U peud
reHoB. V30/is1iUsi U MUTpaljusl.

EctecTBeHHBIM 0TOOp — Hampap/stoimi (akrop 3Bosonmu. Dopmbl
eCTeCcTBeHHOro oTbopa.

[Tpucrioco6/1eHHOCTh OPraHW3MOB Kak pe3yJ/bTaT 3BOJIOLUH. [IpruMepbl
nipucriocob6ieHnii y opraHu3MoB. ApomMopd03bl U UAMOA AN TaLIM.

Bug u  BugoobOpasoBanwe. Kpurepum Buga. OcHoBHble (HOPMBI
BU/1000pa3oBaHus: reorpaduyueckoe, SKOJIOTUUeCKoe.

MakposBoJiorusi. PopMbl  3BOJIIOLMHU:  (puleTUUecKasl, UBepreHTHas,
KOHBepreHTHasi, apaienbHas. HeobpaTMMoCTh 3BOTIOIUH.

[IpoucxoxeHue oT HecCneLraIu3upOBaHHbIX TpeJIKOB.
[Iporpeccupyroias criefjuaav3anusi. AJarnTUBHas pajyaLiusl.
JleMoHCTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBaneBckui, K.
M. Bap, 3. I'ekkenw, ®. Mromnep, A. H. CeBep1ioB.

Tabmuiel 1 cxeMbl: «Pa3BUTHe OpraHMYecKOro MHpa Ha 3emiie»,
«3apOo/bIlIY IT03BOHOUHBIX JKUBOTHBIX», « APXEOoNTepruKkc», «®opMbl 00PLOBI 3a
cyijectBoBaHue», «EcTtectBeHHbIli  0TOOp», «MHOroobpaswe COpPTOB
pacTeHu», «MHoroobpa3ue I1I0pof, JKUBOTHBIX», «ITomysarumn»,
«MyTaloHHass U3MEeHUUBOCTh», « ApoMop(do3bi», «anoazanraiun», «O01as
JereHepauus», «/BrKyigue cuibl 3BomoLMW», «Kapra-cxema MapuipyTa
My TeleCTBUs 4. [apBrHa», «bopnba 3a CyLL[eCTBOBaHUe»,
«IIpucrocob1eHHOCTh OpraHu3MoB», «['eorpaduueckoe BHAO00pa30BaHHUEY,
«DKOJIOrMuecKoe BUI000pa30BaHME».

Ob6opyzoBaHue: KO/UIEKIUS HaCeKOMBIX C Pa3/IMUHbIMU TUIAMU OKPACKH,
Habop TJIOZIOB U CeMsH, KOJUTeKIus «[IprMephl 3all[UTHBIX TTPUCTIOCOOIeHUH Y
JKUBOTHBIX», MOJle/Tb « OCHOBHbIE HalpaB/IeHHUS SBOTIONN», 00 bEMHasi MO/Ie/Th
«CTpoeHue rojIoBHOr0 MO3ra MO3BOHOUYHBIX».

buoreorpaduueckass kapTa Mupa, KoJuiekius «PopMbl COXpPaHHOCTU
HMCKOMAeMbIX JKMBOTHBIX M paCTeHuN», Moje/b arruivkanusa «llepekpéct
XpOMOCOM», BJ/Ia)KHble Tiperapathl «Pa3BuThe Hacekomoro», «Pa3Butue
NSTYIIKW», MUKporipenapart «/lpo3oduna» (Hopma, MyTaliuu (pOpMbI KPbLITbEB U
OKpacCKH TeJia).

JIaGopaTopHbIe ¥ MPaKTHYeCKHe PadOThI:

JTaboparopHasi pabota Ne 1. «CpaBHeHUe BHOB 1O MOP(OJOrHIeCKOMY
KPHUTEDHUIO».

JlabopaTopHast pabota Ne 2. «OmnrcaHue TTPUCIOCO0IEHHOCTH OpraHHU3Ma
Y e€é OTHOCUTEJIbHOT'O XapakTepa.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE JXKU3HH Ha 3emiie.

[JoHayuHble mpezcTaB/ieHUs O 3apOoXKAeHUU Xu3HU. HayuHble ruroresbl
BO3HHMKHOBEHHSI >KU3HM Ha 3emse: abuoreHe3 U TMaHCIIepMUs. XUMHUUecKas
9BOJIIOLMSA. AOGHOTeHHBIA CUHTe3 OPraHWYeCKUX BEIeCTB U3 HeOpraHUUeCKHX.
OKCIepuMeHTa/IbHOe TO/TBEpP)KJeHWe XWUMHYEeCKOW 3BOJiIoLuU. HauanbHble
yTanbl Ouosiornuecko 3Bomoruu. ['wriotesa PHK-mupa. d®opmupoBaHue
MeMOpaHHBIX CTPYKTYP ¥ BO3HMKHOBEHHe TPOTOK/IETKH. [lepBble K/IeTKU U WX
sBoJIrOLMs. DOpMHPOBaHUE OCHOBHBIX PYIIIT JKUBBIX OPraHU3MOB.



Pa3Butue xu3HM Ha 3emsie 10 5pam U nepuojam. Karapxen. Apxelckas u
TpOTepo30iicKass 3pbl. Ilaneo3oiickasi 3pa U e€ TepHojbl: KeMOpPHHCKHM,
OPJOBUKCKUM, CUITYPUHUCKUH, J€BOHCKUH, KAMEHHOYTOJIbHBIM, IEPMCKUM.

Me3030liCcKasi 5pa U eé 1epuo/ibl: TPUaCOBbIN, FOPCKUH, MEJIOBOM.

KaliHo30MCKasi 2pa W €€ Tepuo/ibl: I1a/le0reHOBbIM, HeOreHOBbIM,
aHTPOIIOreHOBBIM.

XapakTepucTuKa KMMara U reoJioruueckux nporeccoB. OCHOBHBIE 3Tarlbl
3BOJIFOI[MM PaCTUTENbHOTO W >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHuid U
JKUBOTHBIX. [TosiB/ieHWe, pacliBeT U BbIMUpaHUe TPYTII )KUBbIX OpPraHU3MOB.

Cucrema OpraHMYeCKOro MUpa KakK OTpakeHue 3BOMOLMHU. OCHOBHbBIE
CUCTeMaTUUeCKre rPYIbl OPraHU3MOB.

OBOJIIOLIUA ~ 4yejioBeKa.  AHTpOIIONOrMsg  Kak  Hayka.  Pasurue
MpeJCTaB/eHUA O  TMPOUCXOXKAEHUWM  UejioBeKa. MeToabl  M3y4yeHus
antponioreHe3a. (CxoAcTBa W pa3Muusi UejoBeKa U >KUBOTHBIX.
CucTtemMaTHUYeCKOe TMOJI0KeHNe Yesl0BeKa.

HOBwkyiive  cuibl  (dbakTopel) — aHTporioreHe3a.  HacsefcTBeHHast
W3MEHUMBOCTb M ecTeCTBeHHbIM o0TOop. OOiecTBeHHbIi 00pa3 JKU3HH,
W3rOTOBJIEHWE OPYIUU TPY/a, MBIIIJIEHUE, Deub.

OCHOBHBIE CTQIUM U BETBU SBOJIIOLMK YeJI0BEKa: aBCTPAJOMUTEKH,
YenoBek yMmesnbid, YenoBek mnpsamMoxofsaiiuid, YenoBek HeaHJepTalbCKUM,
YesioBek pa3ymHbIM. Haxo/Ky MCKOMaeMbIX OCTaTKOB, BPEMS CYLL[eCTBOBaHUs,
o6acTk pacrpocTpaHeHusi, 006bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPY/ I

YenoBeueckre packl. OcHoBHble Oosblliie pachkl:  €BPOIEOUHAs
(eBpa3uiicKasi), Herpo-aBCTpajioMJHas (2KBaTOpHa/bHasi), MOHIOJIOMHAs
(a3maTtcko-amMepukaHCKasi). UepTbl TPHUCTIOCOO/JeHHOCTH  Tpe/icTaBUTes el
yesI0BeYeCKUX pac K YC/I0BHUSM CylleCTBOBaHUs. ETMHCTBO ue/ioBeueCcKux pac.
Kputuka pacusma.

JleMoHCTpanuu:

[Toptpetsr: ®. Penn, JI. ITactep, A. 1. Onapun, C. Musiep, I'. FOpu, Y.
JapBuH.

Tabsuiel 1 cxeMbl: «Bo3HuKHOBeHHe COTHEUHOW CUCTeMbI», «Pa3Butre
OpraHhueckoro wmwupa», «PactutenbHasi KieTka», «KHWBOTHasi KjeTKa»,
«ITpokapuotnueckasi kieTka», «CoOBpeMeHHasi CMCTeMa OPraHU4ecKOro MUpa»,
«CpaBHeHHEe aHATOMHUYECKHUX UepT CTPOEHHsI ueioBeKa U ue0BeKOOOpa3HbIX
00e3bsiH», «OCHOBHbIE MecTa TIaJIeOHTOJOTHUYECKMX HAXOAOK IIpe/IKOB
COBPEMEHHOI0 uejioBeKa», «lpeBHelllve a0au», «JpeBHue moan», «llepBbie
COBpeMeHHbIe JIFAn», «HejioBeueckre pachl».

Ob6opyznoBanue: Mymspku — «IIporcxokgeHre — desoBeka»  (BrOCTBI
aBCTPAJIONUTEKa, MUTEKAHTPOIa, HeaH/epTasiblida, KPOMaHbOHL[a), C/IENKA WA
1300pakeHWs] KaMeHHBIX OpYy/ui TepBOOBITHOTO YesioBeKa (KaMHHU-YOIITIEPHI,
pybmma, ckpebma), reoxpoHosoruueckas Tabsuia, KosuieKiys «DopMbl
COXPaHHOCTU MCKOIIaeMbIX )KUBOTHBIX U PaCTeHUI».

JIaGopaTopHbIe M MPaKTHYECKHEe PadOTHI:

[MpakTrueckast pabota Ne 1. «l/3yueHre UCKOMaeMbIX OCTaTKOB PaCTeHUI
Y JKUBOTHBIX B KOJIJIEKLUSIX».

OKCKYpCHsl «DBOJIIOLUSI OPraHMYecKoro Myupa Ha 3emse» (B eCTeCTBeHHO-
HayYHbIM WU KpaeBeueCKui My3en).

Tema 3. OpraHusmsbl M OKpy)Kawias cpeja.

OKOJIOTMS KakK Hayka. 3ajaud UM pasfjesbl  3Kosoruu. Metoabl
5KOJIOTUUECKUX UCCIe0BaHUU. JKOJIOTMUeCKOe MUPOBO33PEHHE COBPEMEHHOTO
yesioBeKa.



Cpezibl 00UTaHKsI OPTaHU3MOB: BOZ[HAsi, HA3eMHO-BO3/IyIIIHasl, TIOUBEHHas,
BHYTpHUOpPraHU3MeHHasl.

Okonoruueckue (aktopbl. Kraccudukaiiusi 3Konoruyeckux (hakTOpOB:
abuoTtuueckre, OWOTUUECKHWe W aHTPOIIOTeHHbIe. [leficTBHE 3SKOIOTMUeCKAX
(hakTOpOB Ha OpPraHU3MBl.

AbuoTtrueckue cakTOphI: CBET, TemriepaTypa, BJIQ)KHOCTb.
doronepuogusm. IlpucrocobeHnsT OpraHU3MOB K AEMCTBHIO aOHOTHUECKHUX
dakTopoB. buosioruueckre puTMbI.

buotnueckne  dakTopel. Buapl  OMOTHYECKHMX  B3aUMO/I€HCTBHIA:
KOHKYDEeHIIWsI, XWIIHAYeCTBO, CHMOMo3 u ero Gopmbel. Ilapa3utusm,
Kooriepalfusi, MyTyaiu3M, KOMMeHcasu3M (KBapTHPAHCTBO, HaxX/ieOHUUECTRBO).
AMeHcamu3M, HeWTpalmu3M. 3HaueHHe OHWOTHMYEeCKHX B3aUMOJEMCTBUM [I/Is
CYII[eCTBOBAHUSI OPTraHWU3MOB B TIPUPO/JHBIX COOOII[eCTBaX.

OKO/IOTUUeCKre XapaKTepUCTHKU TMony/saiuu. OCHOBHbIe TIOKa3aTesu
TIOMY/ISIUMA: YHUCJIEHHOCTb, TUIOTHOCTb, POXKJaéMOCTb, CMEepPTHOCTb, TPHUPOCT,
Murpaius. JJuHaMuKa YMC/IeHHOCTH TIOTYJISILIUA U €€ PeTyJIsiys.

JleMoHCTpanuu:

[Moptpetsr: A. I'ymbombaT, K. @. Pynbe, D. ['ekkerb.

Tabsuiiel 1 cxeMbl: KapTa «IIpupozHbie 30HbI 3eMn», «Cpesibl 06uUTaHuUs
opraHusmoB», «®doronepuoausm», «llonynanuu», «3aKOHOMEPHOCTH pOCTa
YKMC/IEHHOCTH IO/ UHDY30pUn-Ty PesibKu», «[IuieBbie 1jeTu».

JIaGopaTopHbIe ¥ MPaKTHYECKHEe PadOTHI:

JlabopaTopHast pabota Ne 3. «Mopdosoruueckrie 0CO6€HHOCTH paCTeHUM
13 pa3HbIX MECT OOUTaHUSD».

JlaboparopHasi pabora Ne 4. «BjausHWe CBeTa Ha POCT W pa3BUTHE
yepeHKOB KoJieycay.

[MpakTrueckass pabora Ne 2. «IToACuéT TJIOTHOCTU TIOMYJ/SILUA Pa3HBIX
BU/IOB PaCTEHUIN».

Tema 4. Coo0111ecTBa ¥ 3K0/I0rH4ecKrue CHCTeMBbI.

CoobmiecTBo opraHu3moB — OuoiieH03. CTPYKTYyphl OHOlIeHO3a: BU/IOBas,
MPOCTPAHCTBEeHHAsA, Tpodudeckas (muiieBasi). Buzapl-moMuHaHTBHL. CBS3U B
ouorieHo3e.

OKoyioruuecKkrie cucTteMbl (3KocucTeMbl). [loHaTHe 06 3KocucTeMe U
buoreorieHo3e. PYHKIMOHATbHbIE KOMITOHEHThI 3KOCUCTEMBI: TPO/YILIEHTHI,
KOHCYMEHTBI, pefylieHTbl. KpyroBopoT BelljeCTB U TIOTOK SHEPTUU B
skocucteMe. Tpodrueckue (MUilleBble) YPOBHU 3KOCHCTEMBI. [uIIieBbIe LIy U
ceth. OCHOBHBIe TIOKa3aTelM 3KOCHCTeMbL: OHoOMacca, TIPOAYKIMS.
OKo/IoTUUeCKre TTMpaMU/bl: TPOAYKI[UHM, UYHUCIeHHOCTH, OroMacchl. CBOMCTBa
9KOCHUCTEM: YCTOHUMBOCTD, CAMOPETYJIsALYs, pa3BuTHe. CyKIeCcCHsl.

[IpupoaHble SKOCUCTEMBI. ODKOCUCTEMbI 036D UM peK. OJKOCuCTeMa
XBOWHOT'O WX IIIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTeHHbIE  KOCUCTEMBI. ATPO3KOCUCTEMBIL. Y POO3KOCHCTEMBI.
Bronornueckoe v X03sMCTBEHHOE 3HaUeHe arpO3KOCUCTeM U YPOOIKOCUCTEM.

bropa3Hoobpasre kKak (akTop ycroiumBoCTH 3KocucTeM. CoxpaHeHHe
OMOI0rMYeCKOro pasHoobpasus Ha 3emiie.

Yuenne B. U. BepHazckoro o 6uocdepe. 'paHuIlbl, COCTaB U CTPYKTypa
6uocdepsl. JKuBoe BeiecTBo U ero ¢yHKiuU. OcobeHHocTH GHOChephl Kak
r7100a/IbHOM 3KOCHUCTeMBI. J[MHaMUUeckoe paBHOBecHe W oOpaTHasi CBSi3b B
ouocdepe.

KpyroBopoTbl BelecTB U OMOreOXMMHUECKWe I[UK/IbI  37IeMEeHTOB
(yrniepoga, a3ota). 30HambHOCTL 6uocdepbl. OCHOBHBIE OMOMBI CYIIIH.



YemoBeuecTBO B Ouochepe 3eMau. AHTDPONOreHHbIE W3MEHEHHs B
ourocdepe. I'1obambHBIE 3KO/IOTHUECKHE TPO0/IeMBI.

CocyillecTBOBaHUe NpupoAbLl U yesioBeUeCTBa. CoxpaHeHue
buopa3HoobOpa3uss Kak OCHOBa  ycrtohWumBocTd  Ouwocdepel.  OcHoBa
pal[MOHA/ILHOTO YIIpaB/ieHusl MPUPOAHbBIMUA pecypcaMu U UX MCI0JIb30BaHUe.
MocTtxeHnst 6MOJIOTHN ¥ OXpaHa NPHUPO/IBI.

JleMoHCTpanuu:

[Toptpetsr: A. k. Tencnu, B. H. Cykaués, B. Y. BepHackuii.

Tabsuiier 1 cxeMsl: «[IuiieBble iern», «BHUOLIEHO3: COCTaB U CTPYKTYpPa»,
«[Tpupoanbie coobiecTBa», «llernu muTaHus», «DKoJOrHUYecKass MAPAMUIA»,
«buocepa U  denoBek», «IKOCUCTeMa IIMPOKOIMCTBEHHOTO  Jjieca»,
«IJKOCUCTeMa XBOWHOro Jjeca», «buoieHo3 Bojoéma», «ATpOLIEHO3»,
«[IpuMepHble aHTPOTOTeHHbIe BO3ZEMCTBUSI Ha TIpUPOAY», «BakHelive
WCTOUHUKYU 3arpsi3HeHUsi BO3/lyXa W T'PYHTOBBIX BOJ», «[louBa — BakHellllias
cocraBystoiass 6uocdepbl», «®PakTOpbl Aerpajalfdu TouB», «[lapHUKOBBINA
hdekT», «PaKTOpbl paZIMOAaKTUBHOTO 3arpsisHeHus Ouocdepwr», «Obias
CTpyKTypa Ouocdepsni», «PacmpocTpaHeHue Ku3Hu B 6uocdepe», «O30HOBBIM
9KpaH orocdepri», «KpyroBopot yriepoja B 6uocdepe», «KpyroBopot a3ora B
TIPUPOJE».

Ob6opyznoBaHue: Moie/b-alTuIMKaus « TUTTHUHbIe OMOL[eHO3bI», TepOapuii
«PacturenbHble  cooOmiectBa», Kosutekiuu — «buoneHos», «Bpeautenu
BOKHEMIIINX CeIbCKOXO3SMCTBEHHBIX KYJ/IbTyp», Trepbapuu | KOJJIEKI[UU
pacTeHuil U >KUBOTHBIX, TIPUHA//IeXalle K pa3HbIM 3KOJOTMYeCKUM Tpynrnam
ogHoro Buzaa, KpacHas kaura Poccuiickoii ®epepaiun, H300paKeHUs
OXpaHsieMbIX BUJIOB PACTEHUM U )KUBOTHBIX.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBI IO
bNOJIoI'Mn HA BA3OBOM YPOBHE CPEIOHEI'O OBIIEI'O
OGBPA30OBAHNIA

CornacHo @I'OC COO, ycraHaBIMBalOTCS TpebOBaHHS K pe3yJsbTaTaM
OCBOEHHUSI OOyYalOIUMUCA TIpOTpaMM CpefiHero o0iero o0Opa30BaHUS:
JTMYHOCTHBIM, MeTarpeZIMeTHbIM U MPeMETHBIM.

JINUHOCTHBIE PE3YJ/IBTATDI

B cTpyKType JIMYHOCTHBIX pe3yJ/bTaTOB OCBOeHUA rpeamMera «buomorus»
BbifIeJieHbl  C/Ie[IyIOIe  COCTaBJISAIOLME:  OCO3HaHHWEe  O0yuarol[UMHCS
POCCHUMCKOW TPaKAAHCKOM HWJIEHTUYHOCTU — TOTOBHOCTU K CaMOpA3BUTHIO,
CAaMOCTOSITeJTbHOCTA M CaMOOIIpe/le/IeHUI0, Hajuure MOTHBAI[UM K 00ydeHHio
buonioruy, 1iesieHarnpaBIeHHOe pa3BUTHE BHYTPEHHUX YOeXXIeHUH TMUHOCTUA Ha
OCHOBe K/IOUEBbIX I[€HHOCTeM M HCTOPUYECKUX TpaJULIMM  Pa3BUTHS
OMOMOTUUECKOTO  3HaHWS, TOTOBHOCTb U  CIMOCOOHOCTh  OOyUarol[UXCs
DYKOBO/ICTBOBATbCSI B CBOeW  [JIeAiTeTbHOCTU  1IeHHOCTHO-CMbIC/IOBBIMU
yCTaHOBKAMU, TPUCYII[UMH CHCTeMe OMOJI0rMueckKoro oOpa3oBaHUsI, HaaUure
9KOJIOTUYECKOTO TIPABOCO3HAHUS, CIIOCOOHOCTH CTaBUThb IieJIi U CTPOUTH
JKU3HEHHbIE TIJIaHbI.

JIn4HOCTHBIE pe3y/ibTaTbl OCBOEHUs TpeaMeTa «buosorus» AoCTUratoTCs
B e[VHCTBe yueOHOW W BOCIUTATE/NIbHON [eATeTbHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU ~ POCCUUCKUMHU  COLIMOKY/JbTYPHBIMH, UCTOPUYECKUMHU U
JyXOBHO-HPABCTBEHHBIMH LIeHHOCTSIMH, TIPUHSATHIMHU B O0II[eCTBe MMpaBUIaMU U
HOpMaMy  TIOBeIeHWss U CIIOCOOCTBYIOT — TIPOIjeCcCaM  CaMOITIO3HaHUS,
CaMOBOCIIUTAHUSI U CaMOPA3BUTHSI, Pa3BUTHSI BHYTPeHHe!N TMO3ULIUU JIMYHOCTH,
MaTpuoTHU3Ma, YBa)KeHUsI K 3aKOHY U TMpPaBOIOPS/IKY, UesloBeKy TpyJa WU
CTapIlieMy IIOKOJIeHHIO, B3aWMHOTO YyBa)keHUsI, Oepe>KHOTO OTHOIIEeHUS K
KyJbTYDHOMY HaclAeUl0 W TPaJulldsM MHOTOHAI[MOHA/JILHOTO Hapoja
Poccuiickon ®@efepaiyy, Ipupo/ie U OKpy>Karollleu cpefe.

JInuHOCTHBIE pe3y/bTaThl OCBOEHWs yueOHoro mnpeamera «buomorus»
JO/DKHBI ~ OTpa)kaTb ~ TOTOBHOCTb U CIIOCOOHOCTb  OOyYaroImIyxcs
PYKOBO/ICTBOBAaTbCSI C()OPMUPOBAHHOW BHYTPeHHeW T0o3uliveld JIMUHOCTH,
CUCTEMOM 1[€HHOCTHBIX OpPUEHTAl[Wi, TIO3UTUBHBIX BHYTPEHHHX YOeXIeHWH,
COOTBETCTBYIOLUX TPAJUI[MOHHBIM I[[€HHOCTSM POCCHMCKOro 0OIIecTBa,
pacilipeHre >KW3HEHHOrO0 OfbiTa W ONbITa [eATeJbHOCTU B Ipoljecce
peanu3aliii OCHOBHBIX HarlpaB/IeHWM BOCIIMTaTeIbHON esTelbHOCTH, B TOM
yuc/ie B YaCTH:

1) rpakJaHCKOr0 BOCTIMTAHUSA:

c(OpMUPOBAHHOCTb ~ TPaKAAHCKOW TO3WIMM  oOydaroiierocs  Kak
aKTHBHOTO Y OTBETCTBEHHOT'O WieHa POCCUIMCKOro 00II[eCTBa;

OCO3HaHWE CBOMX KOHCTUTYLIMOHHBIX IMpaB W 00sI3aHHOCTeM, yBaKeHHe
3aKOHa U MpaBOIOPS/IKa;

TOTOBHOCTb K COBMECTHOW TBOPUECKOW [lesITe/IbHOCTH TpU CO3/aHUU
yueOHBIX TIPOEKTOB, pellleHrnH yueOHbIX U MT03HaBaTeIbHbBIX 3a/lay, BHITTOJTHEHUH
OMOIOrMYeCKUX SKCIIEPUMEHTOB;

CcriocobHOCTh OTIpefieNiATh COOCTBEHHYIO TIO3WI[MI0 TI0 OTHOIIEHUI0 K
SIBJIEHHUSIM COBPEMEHHOM >KM3HU U 00BSICHSTH eé;



yMeHMe YUUTHIBaTh B CBOUX [IeHCTBUSAX HEOOX0IUMOCTh KOHCTPYKTUBHOTO
B3aMIMO/IENCTBUS JTIO/Iel C pa3HBIMM YOEXKIeHUSIMH, Ky/IbTYPHBIMH I[IeHHOCTSIMHU
Y COLMA/IbHBIM TI0/I0KEHUEM;

TFOTOBHOCTh K COTPYZHUYECTBY B TIpOlleCCeé COBMECTHOTO BBITIOJIHEHUS
yueOHBIX, TI03HaBaTe/JbHbIX W WCCAeI0BaTeNbCKUX 3a7ad, YBa)KUTETbHOTO
OTHOILIEHUSI K MHEHWIO OIMOHEHTOB TpPH OOCY>KJeHWM CIIOPHBIX BOMPOCOB
OUOIOTMUeCKOTO CO/IepyKaHus;

TOTOBHOCTh K T'YMaHUTApHOM U BOJIOHTEPCKOM /leATe/TbHOCTY;

2) IaTPUOTHUYECKOT0 BOCTIMTAHUS:

chOpMHPOBaHHOCTh POCCHUUCKOU rpakZjJaHCKOH WJIEHTUYHOCTY,
MaTpuoTHU3Ma, YBa)KEHUsI K CBOEMY Hapojly, UyBCTBa OTBETCTBEHHOCTH Tiepe[
PopuHoW, ropgoctu 3a CBOM Kpau, CBOK PoauHY, CBOM fI3BIK M KYJ/BTYpY,
TPOILLJIOe U HACTOsiliee MHOTOHALIMOHALHOTO Hapoja Poccuy;

1[eHHOCTHOe OTHOIlIleHWe K TPUPOJHOMY HacCAe[Uu0 W TaMSITHUKaM
MpUPOJbI, JOCTXKeHUsiM Poccruy B Hayke, WCKYCCTBe, CIIOpPTe, TeXHOJOTHSIX,
TpyZe;

CriocoOHOCTh OI|eHWBaTh BK/AJ, POCCUUCKUX YUYEHBIX B CTAHOBJIEHHWE U
pa3BuTHe OWONOTWM, TIOHUMaHWs 3HaueHWss OWOJIOTUH B TI0O3HAHWM 3aKOHOB
TIPUPO/IbI, B )KU3HU Ue/IOBeKa M COBpEMEHHOT0 00I1[eCTBa;

uzieiHast yOeXXIEHHOCTb, TOTOBHOCTb K CIY)KeHHIO U 3aifute OTedecTsa,
OTBETCTBEHHOCTbH 34 €ro Cyas0y;

3) AYXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHMSA:

OCO3HaHHe [yXOBHBIX LIEHHOCTEeN POCCUUCKOTO HApO/a;

c(hOpMUPOBAHHOCTL HPABCTBEHHOTO CO3HAHUSI, ITUUECKOTO TOBe/IeHNS;

CrIoCcOOHOCTh OLl€HWBATh CUTYAL[MI0 U TPUHUMATh OCO3HAHHBIE PelleHus,
OpPHEeHTHPYSICh Ha MOPa/IbHO-HPAaBCTBEHHbIE HOPMBI U 11eHHOCTH;

0CO3HaHHe JIMYHOTO BK/IaJia B [IOCTPOEHUe YCTOMUMBOTO OyAyIIIero;

OTBETCTBEHHOE OTHOIIIeHHWEe K CBOUM DOJIUTEeNsIM, CO3[aHUI0 CeMbU Ha
OCHOBe OCO3HAHHOI'O TIPUHSTHS 1[eHHOCTe CeMeMHOMN )KU3HU B COOTBETCTBUM C
TpaJULIUSIMU HapoZioB Poccuu;

4) 3cCTeTUYeCKOro BOCIIUTAHHSA:

3CTeTUYECKOe OTHOIIIeHWe K MHUPY, BK/IFOUas 3CTeTHKY ObITa, HAYYHOTO U
TEeXHUUYECKOTO TBOPUECTBA, CTIOPTa, TPYZa, 00I[eCTBeHHBIX OTHOIIIEHHM;

MOHMMaHWe SMOLIMOHAILHOTO BO3/IeliCTBUSI JKUBOW TIPUPOJbI U  eé
1IeHHOCTY;

TOTOBHOCTh K CAMOBBIDaXXEHUIO B pa3HbIX BUJjaX MCKYCCTBA, CTpeMJieHHe
TIPOSIB/ISITh KaUeCTBa TBOPUeCKOW TMUHOCTH;

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

MOHMMaHUe W peaju3aus 3J0pPOBOro M 0e30macHOro obOpasza JKU3HH
(3mopoBoe mHTaHWe, COOMIOIeHWe TUTMEHWYEeCKMX TIPaBWJI W HOPM,
cbamaHCUpOBaHHBIA PEXUM 3aHATUNW U OTAbIXa, Ppery/spHas du3nueckas
aKTUBHOCTH), O€pe)KHOT0, OTBETCTBEHHOTO W KOMITETEHTHOT'O OTHOILEHHUS K
COOCTBEHHOMY (PM3UUeCKOMY M IICUXHUYECKOMY 37I0POBbIO;

MOHMMaHWe 1IeHHOCTH TIpaBWl WH/WBU/yalbHOTO U KOJIJIEKTHBHOIO
6e301acHOTO TIOBe/IeEHUS B CHUTYyalUsiX, YTPO’KAIOL[UX 37I0POBBI0 U JKU3HU
JI0fIeu;

OCO3HaHWe  TIOC/IeACTBUA U HENpUsTUS  BpeAHbIX  TPUBbIYEK
(yroTpebJ/ieHus a/IKOT0J1sl, HAPKOTUKOB, KYPEHHS);

6) TPyA0BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYZY, OCO3HaHHe [[eHHOCTH MacTePCTBa, TPY/J0/00ue;



TOTOBHOCTb K aKTUBHOM JesiTeIbHOCTU TeXHOJOTMUeCKOW U COLMaTbHOU
HarpaB/eHHOCTH, CrI0CcO6HOCTH VHUI[UUPOBATh, TIJTAHUPOBATh U
CaMOCTOSITE/TEHO BBITIOJIHATE TaKYIO /1eATeTbHOCTb;

HHTepeC K pa3iuuHbiM cdepaM MpodeccuoHaIbHOM JesiTeTbHOCTH,
yMeHMe COBepIllaTh 0CO3HAaHHBIN BbIOOD Oyayiiieli ipodecCHu U peann30BbIBaTh
coOCTBeHHBIE XXKU3HEHHbIE TIIaHbI;

TOTOBHOCTb U CIIOCOOHOCThL K 0Opa3oBaHHI0O M CamMO0Opa30BaHHIO Ha
TIPOTSDKEHUH BCeM JKU3HHU;

7) 3K0JI0OrM4eCcKoro BOCMUTAHUA:

9KOJIOTUYECKH Iie/iecoo0pa3Hoe OTHOIIeHHe K TPUpPOZie KaK HMCTOUHUKY
JKW3HU Ha 3eMJie, OCHOBe e€ CyII[eCTBOBaHUSI;

TIOBBIIIIEHHEe YPOBHS 3KOJIOTMUeCKOW Ky/JbTypbl: TIPUOOpeTeHHe OIlbiTa
TJITAHUPOBAHUS TIOCTYTIKOB W OLIEHKM WX BO3MOXKHBIX ITOC/TE€JCTBUN /IS
OKpY>Karollen cpefbl;

0CO3HaHHUe T7100a/bHOTO XapakTepa KOJIOTMuecKUx mpobsem U myTel ux
pellieHus;

CriocoOHOCTh KCII0/Ib30BaTh TpHOOpeTaeMble MPU U3yUeHWUH OHOJIOTHUH
3HaHUSI WU YMEHHs TIpU pelleHrud MpobseM, CBSI3aHHBIX C PpalOHA/IbHBIM
MIPUPO/IOTIOIb30BaHeM  (coOmofieHre  TpaBW/  TIOBeJIeHUST B TIPUPO/IE,
HalpaB/IeHHbIX Ha COXpaHEHHEe pPaBHOBECHS B IKOCHCTEMax, OXpaHy BU/IOB,
9KOCHCTeM, brocdepn);

aKTUBHOE HEMNpUATHEe [EeUCTBUM, NPUHOCSIIUX BpeJ  OKpY’Karoleu
TIPUPOJIHOM Cpejie, yMeHHe TIPOTHO3UPOBaTh Heb/1aronpusTHbIE YKOJIOTUUECKHe
TOC/IeZICTBUS MPeATIPUHUMAaEMbIX 1eHCTBUN U MpeAoTBpaIllaTh UX;

Ha/iMuyde Pa3BUTOrO0  SKOJIOTHYECKOTO  MBIILIEHUS, 3KOJOTHUYeCKOu
Ky7JbTYDPbI, OIbITa [eATeTbHOCTH 3KOJIOTUYECKOW HarpaB/IeHHOCTH, YMeHUS
PYKOBOZICTBOBATbCSI MU B TI03HaBaTe/IbHON, KOMMYHUKAaTUBHOW U COL[AATbHON
MPaKTHKe, TOTOBHOCTA K yYacTHIO B TPAaKTUUECKOW JleATeTbHOCTH
5KOJIOTUUECKOU HallpaB/€eHHOCTY;

8) HeHHOCTH HAayYHOT'0 MO3HAHUA:

c(opMHUPOBAaHHOCTb MHPOBO33pP€HHS, COOTBETCTBYIOII[ETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAyKH M OOITleCTBEeHHOM MPAaKTUKKW, OCHOBAHHOTO Ha Ziasiore
KyJbTYpP, CTMOCOOCTBYIOI[ETO OCO3HAHWIO CBOEr0 MeCTa B TIOJHKY/IbTYPHOM
MUDE;

COBEepIIIeHCTBOBAHMUE SI3bIKOBOM M UMTATebCKOW KYJbTYPhl KaK CpeZiCTBa
B3aMIMOJIEVICTBUS MEXKIY JTFOABMH U TTO3HAHUS MHPa;

MOHWMaHue CrelupuKd OHUOJIOTUM KaK HayKd, OCO3HAHWS €& poid B
(opMUpOBaHKY paI[MOHATLHOTO HAyUHOTO MBIILIEHUS, CO3ZaHUU 1[€/I0OCTHOTO
ripe/icTaB/ieHUst 00 OKpYy’KalolljeM MUpe KaK O eJUHCTBe MPUPO/bI, UeioBeKa U
o01iecTBa, B TMO3HAHWM TIPUPOJHBIX 3aKOHOMEDHOCTeH W pellleHHH TpodyieM
COXpaHeHUs TIPUPO/THOTO PaBHOBECHS;

y6eXIEHHOCTh B 3HAUMMOCTH OMOIOTUH /Il COBPEMEHHOM 1[UBUTM3al[UH:
obecrieueHrsi HOBOTO YPOBHSI Pa3BUTHS MeAWILIMHBI, CO3/laHKE TIePCITIEKTUBHBIX
OUOTEXHOJIOTUM, CIOCOOHBIX pelllaTh PpeCcypCHble TPOOeMbl  pa3BUTHS
ye/IoBeUeCTBa, MOMCKa MyTel BhIX0/[a U3 I7100abHBIX 3KOJOTHUYeCcKUX Mmpobem
u obecrieueHuss Tiepexofa K YCTOWYMBOMY pPAa3BUTHIO, paljMOHATBLHOMY
HCTI0/Tb30BaHUIO TIPUPO/IHBIX PeCYpPCOB M (POPMHUPOBAHHIO HOBBIX CTAHZAPTOB
JKU3HU;

3aMHTEPEeCOBAHHOCTb B TIOJIy4eHWHd OWOIOTMYeCKMX 3HAaHUW B I[e/ISIX
TIOBBIIIIEHUsT OOIIell Ky/JbTypbl, €CTeCTBeHHO-HayYyHOW TIpPaMOTHOCTH, KakK



COCTaBHOM  vaCcTM  (PYHKUMOHA/JbHOM  TrpaMOTHOCTA  oOydaromuxcs,
chopMUpyeMoii TTpu u3yueHUH OH0JIOTHY;

MOHMMaHWe  CYIIHOCTM  METOAOB  TMO3HAaHUS,, MCIO/Jb3yeMbIX B
ecTeCTBeHHbIX HayKax, CIIOCOOHOCTH WMCIO/b30BaTh TOy4yaeMble 3HAHUS [JIst
aHa/IM3a U 00BSICHEHUs SIBJIEHUM OKPY’KaloI[ero MUpa U MPOMCXOSININX B HEM
M3MeHeHUl, yMeHue [enaTh 000CHOBaHHbIE 3aK/IFOUEHUsS] HA OCHOBE Hay4HbIX
($aKTOB ¥ UMEIOIIUXCS JAHHBIX C 11e/IbI0 TI0JyUYeHUs! I0CTOBEPHbIX BbIBO/IOB;

CIMIOCOOHOCTH CaMOCTOSITE/TbHO UCII0/Ib30BaTh OMOIOrUYeckre 3HaHUS [IIs
peliieHusi Ipo0JieM B peasbHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHMe LIeHHOCTH Hay4YHOH JiesiTe/IbHOCTHA, TOTOBHOCTb OCYLLeCTBJ/ISITh
MPOEKTHYIO U UCC/Ie0BaTeTbCKYHO AesiTeTbHOCTh UHWBUAYA/IBHO U B TPYIIIIE;

TOTOBHOCTb U  CIIOCOOHOCTb K HeMNpepbiBHOMY 00pa30BaHUIO U
camoobpa3oBaHUI0, K aKTUBHOMY TIOJTyUYeHHIO HOBLIX 3HaHHM TI0 OMOIOTHH B
COOTBETCTBHH C YKU3HEHHBIMU TTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertarnpeaMeTHble  pe3y/bTaThl  OCBOeHUs ~ yuyeOHOTO  TipegMeTa
«buosorus» BK/IOUAKOT: 3HAauuMMble /s (POPMHUPOBaHUSI MHPOBO33peHUs
00yuaromxcs  MeXIUCIUIUIMHAPHbIe  (MeXIIpeJIMeTHbIe)  OOllleHayuHbIe
TOHSITUSI, OTPA’KAIOIUe 1[eJIOCTHOCTh HayYHOW KapTWHBI MUpA U Celu(UuKy
METO/IOB TI03HAHWS, WCIONb3yEMbIX B eCTeCTBEHHbIX HayKax (BelecTBo,
SHeprusi, siBjieHue, MPOLECC, CUCTeMa, HayuHbIH (PaKT, TPUHLUIM, TUIOTe3a,
3aKOHOMEpPHOCTb, 3aKOH, Teopus, HWCCefoBaHUe, HabroZieHWe, W3MepeHue,
JKCTIepUMEeHT W JpYyIuX),  yHHWBepcajdbHble  yueOHble  [IeHCTBUS
(mmo3HaBaTenbHbIE, KOMMYHUKATHBHbIE, DPETY/ISATUBHbIE), 0becreunBaroIye
(opMUpoBaHre (PYHKIIMOHAIBHOM T'PaMOTHOCTU U COLIMAJIBLHOM KOMITeTeHLIUU
00y4JarImMxcs, CIIOCOOHOCT, O0YyYarol[UXCS  HCIIO/Ib30BaTh  OCBOEHHbBIE
MeXAUCLIUTUVIMHADHbIE, MHDOBO33peHUeCKHWe 3HaHWs UM  yHUBepcajbHble
yueOHbIe eCTBUS B ITO3HABaTeIbHOM M COL[HAIbHOMN TIPAaKTHKe.

MerTarnpeaMeTHbie pe3y/bTaThl OCBOEHHsI MPOTPAMMBI CpelHero o0Iiero
o0Opa3oBaHus JO/DKHBI OTPaXKaTh:

OBajileHHe yHUBEpPCAJTbHLIMH  Y4eOHBIMH  IO3HABaTeTbHBIMH
JNeCTBUAMU:

1) 6a3oBbIe JIOTHUECKHE JeHCTBHUS:

CaMOCTOSITeJTbHO  ()OPMYJIUPOBaTh W aKTyaJM3UpOBaTh IpoO/ieMy,
paccMaTpUBaTh €€ BCeCTOPOHHE;

WCIO/Ib30BaTh MPH OCBOEHWHW 3HaHUM TMPUEMBI JIOTUYECKOTO MBbIIIEHUS
(aHanu3a, CWHTe3a, CpaBHeHHs, KiaccuduKaiyy, o00001eHNs), pacKphiBaTh
CMBICTT OHMOJIOTHYECKMX TIOHATHW (BBIJENATh WX XapaKTepHble TPH3HAKH,
yCTaHaB/MBATh CBSI3U C APYTUMU MMOHATHUSIMM);

orpefieNiITh Lie/iU [leATe/TbHOCTH, 3aj/laBasi MapaMeTpbl U KPUTEPUU UX
JIOCTVDKeHUs, COOTHOCUThL pe3yJbTaTbl JesiTeIbHOCTA C T0CTaB/IeHHBIMU
Le/IsIMU;

WCII0/Ib30BaTh OUOMOTUUeCKWe TIOHATHS [AJii O00BsicHeHUs (DakToB U
SIBJIEHUU >KUBOW MPUPO/IbI;

CTPOUThL JIOTUUECKHe pacCyxAeHus (MHAYKTUBHbIE, [eJyKTHUBHbIE, 10
aHasIoruu), BbISB/IATb 3aKOHOMEDHOCTU U TIPOTUBOPEUMsi B pacCMaTpHUBaeMbIX
sIBJIeHUsIX, (DOPMY/TMPOBATh BbIBO/bI U 3aK/THOUEHUS;



NIPUMEHATh ~ CXEMHO-MOJIe/IbHble  CPeACTBa /11 Tpe/ICTaB/IeHUs
CYILIECTBEHHBIX CBSI3el W OTHOIIIEHUH B M3yyaeMbIX OHMO/IOTHUECKUX 00BEeKTaX,
a Takke TIPOTHBOpPEUM pa3HOTO POJia, BBISIBJIEHHBIX B  Pa3/IMUYHbIX
WHGOPMALIMOHHBIX UCTOUHHKAX;

pa3pabaThIBaTh MJIaH pelleHus MPo0/IeMbl C YUETOM aHAIM3a UMEROIIUXCS
MaTepHaJIbHBIX U HEMaTepUabHbIX PECYPCOB;

BHOCUTb KODPEKTUBBI B [IeSITEJIbHOCTb, OIL|€HWBATh COOTBETCTBHUE
pe3y/IbTaToB LIe/IsIM, OLIEHUBATh PUCKH MTOC/IeICTBUH [1€STe/IbHOCTH;

KOOP/IMHUPOBaTh MW BBIMOMHATL pabOTy B YCAOBUSAX peabHOTO,
BHPTYa/IbHOTO0 1 KOMOMHMPOBAHHOTO B3aMMO/IEHCTBHS;

pa3BUBaTh KPEATUBHOE MBIILIJIEHHE TIPH PeIIeHUH )KU3HEHHBIX TTP0o0/IeM.

2) 0a3oBBIe HCC/IE0BATEILCKHE IeHiCTBUS:

B/IaJIeTh ~ HaBbIKAMU  yueOHO-HCC/IeIOBaTeIbCKOM U TIPOEKTHOM
JIeAITeJIbHOCTH,  HaBbIKAMH  paspelieHuds IpobjieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY TIOHMCKY METOZIOB PeIIeHUs] MPAaKTHUeCKUX
3a7iau, MPUMEHEHUIO Pa3/IMUHBIX METO/[OB ITO3HAHMSI;

WCTO/Ib30BaTh Pa3/IMUHble BU/bI JESITeIbHOCTH T0 TOJyYeHHI0 HOBOTO
3HAHWS, €ro WHTepIIpeTalyy, MpeoOpa30BaHUI0 U TPUMEHEHUI0 B yueOHBIX
CUTYalIUsIX, B TOM UHCJIE TIPH CO3/IaHMK Y4eGHbIX U COLMA/IbHBIX TIPOEKTOR;

(opMMpOBaTh  HayuHbIA ~ THI ~ MBILUIEHWS,  BJ3J€Th  Hay4HOW
TEePMUHOJIOTHEH, KITFOUeBLIMU TTOHATUSIMHU U METOZAMU;

CTaBUTb U (POPMY/IUPOBaTh COOCTBeHHBbIE 3a/laud B 0Opa3oBaTe/IbHOM
JeSITe/TbHOCTH 1 )KU3HEHHBIX CUTYaLUsX;

BBISIB/IATh TIPUUMHHO-C/IEICTBEHHbIE CBSI3M W aKTya/IM3UpOBaTh 3ajauy,
BBIIBUraTh TUIOTe3y €€ pelleHus, HaXOJUTh apryMeHThl [/ J0Ka3aTe/bCTBa
CBOUX YTBEPXK/I€HUH, 3a/IaBaTh TlapaMeTPbl U KPUTEPUH PeIIIeHNS;

aHA/IM3UPOBaTh TIOJlyUeHHbIE B XOZle PpeIleHus 3aZiaud  pe3yJbTaThl,
KPUTUUYECKU OL|eHMBATh WX [OCTOBEPHOCTb, MPOTHO3MPOBATH H3MEHEHHE B
HOBBIX YCJIOBUSIX;

[laBaTh OLIEHKY HOBBIM CHUTYal[UsIM, OLIEHUBATh PHUOOPETEHHBIN OIbIT;

OCYILIeCTB/ISATh Lie/IeHarpaB/IeHHbIN MOMCK TIepeHoca CPe/iCTB U CIoCcoO0B
JeUCTBUS B IPOQeCCHOHAIBHYIO CPeIy;

yMeTb TIepPEeHOCUTh 3HAHMS B MO3HABATE/IbHYIO U MPAKTUUECKY 00/1aCcTH
JKU3HE1eATeTbHOCTH;

yMeTb UHTEIPHUPOBaTh 3HAHMUS U3 Pa3HbIX MPeJMETHBIX 00/1acTek;

BBIIBUraTh HOBBIE M/IEH, TTPe/|IaraTb OPUrMHA/bHbIE ITOAX0/Ibl U PeIeHus],
CTaBUThb MPOOIEMBI U 3a/lauH, JOIYCKAOIIMEe a/TbTePHATUBHbIE PEILeHHS.

3) pabora c uadopmanuei:

OPMEHTHPOBATbCS B PA3/IMUYHbIX HCTOYHMKAX MHGOpMaIu (TeKcTe
yueOHOro mocobusi, HayuHO-TIOMYJISPHON  JMTepaType, OWOIOTMUeCKUX
CJIOBApsIX M CIpaBOYHHWKAX, KOMITbIOTEPHBIX 0a3ax [JaHHbIX, B VIHTepHeTe),
aHA/TM3UPOBaTh WH(OPMALMIO Ppa3/IMuUHBIX BUZOB W (OPM TIpe/CTaB/IeHMs],
KPUTUUECKH OI|eHUBATh €€ J0CTOBEPHOCTh ¥ HETIPOTUBOPEUUBOCTD;

(bopMyIMpOBaTh 3arpoChl ¥ IPUMEHSITb Pa3/IMUHbIE METO/IbI ITPH ITOMCKE U
orbope Ouosormuecko uHGOPMALMKY, HEOOXOJUMON IS  BBIIOJTHEHHS
yueOHBIX 3a71ay;

NproOpeTaTh OMBIT MUCIO/Ib30BaHUSI MHGOPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHHM, COBEpIIEHCTBOBaTb  KYJbTYPY aAKTUBHOIO  KCII0/Ib30BaHMS
Pa3/IMYHBIX TIOWCKOBBIX CUCTEM;



CaMOCTOSITeJTbHO ~ BbIOMpaTh ONTUMAIBHYIO (OpMYy  TIpe/CTaB/IeHUsS
buonornueckort wuHGopMaruM (Cxembl, TrpapuK{, [AAAarpaMMbl, TaOJIHUIIBI,
PUCYHKHU U IDYTOE);

WCII0/Tb30BaTh HAy4YHbIM $I3bIK B KaueCcTBe Cpe/cTBa Mpu pabore ¢
buonornueckort wuH(OpMalMell: TIPUMEHATb XUMHUUeCKude, Qu3ndyeckue u
MaTeMaThueCKre 3HaKd U CUMBOJIbI, (popmyibl, abOpeBUaTypy, HOMEHK/IATypYy,
WCTIO/Ib30BaTh M TPeo0pa30BbIBaTh  3HAKOBO-CHMBOJIMUECKUE  CpPeJCTBa
HarJisiIHOCTY;

B/Ia/ileTh ~ HaBblKaMW  pacClO3HaBaHUsI UM 3aluThl  MHbOpMaIu,
vHGbOpMaIMOHHOM 6e3011aCHOCTH JTMUHOCTH.

OBajieHHe YHHBePCa/IbHBIMH KOMMYHUKATHBHBIMHU JJeUCTBUAMM:

1) o0mieHue:

OCYIIEeCTB/ISITh KOMMYHMKAllMd BO BcCeX cdepax >KU3HH, aKTHBHO
y4acTBOBaTh B AHWa/ioTe WM AWCKYCCHU TI0 CYIIIeCTBY OOCY)X/IaeMOM TeMbl
(ymeHue 3aaBaThb BOIPOCHL, BbICKA3bIBaThb CYXK[EHUSI OTHOCUTE/IbHO
BBITIO/THEHHY TIpe/i/laraeMOM 3a/lauy, YUUThIBaTh UHTEPEChl U COrJIaCOBAaHHOCTh
MO3ULIUN JPYTUX YUYaCTHUKOB Ziajiora Uin AUCKYCCUK);

pacrio3HaBaTh HeBepOasbHbIE CpeficTBa OOIeHUs, TIOHMMaTh 3HaueHHe
COLIMA/IbHBIX 3HAKOB, TIPEANOChUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CUTYALUM,
yMEThb CMSITYaTh KOH(JIUKThI U BeCTU I1ePeroBOpbI;

BJIaZIeTh Pa3/IMUHBIMU CIToco0aMu OOITIeHUsI U B3aUMO/IeHCTBHS, TTOHUMATh
HaMepeHUs1 [Apyrux JitoJiel, TpOosB/ATb yBaKUTeIbHOEe OTHOIleHWe K
cobeceIHHKY ¥ B KOpPeKTHOU (hopme (HhOpMyTMPOBaTh CBOM BO3PayKeHHS;

Pa3BEPHYTO U JIOTUYHO M3/laraTh CBOK TOYKY 3PEHMSI C UCMO0JIb30BAHUEM
SI3bIKOBBIX CPE/ICTB.

2) coBMecTHas JesiTe/IbHOCTh:

MOHMMAaTb W WCIO/Mb30BaTh  MpeuMMyllleCTBa  KOMaHAHOU U
VHAVBUAYalbHONW paboTbl Tpyd  pellleHWH OWooruuecKor mpobJiemsbl,
000CHOBBIBATh Heo0X0JUMOCTh TIpUMeHeHus IPYIIOBBIX dhopm
B3aMIMO/IENCTBUS MPU pellieHnH yueOHOM 3a/1aum;

BbIOMpATh TeMAaTUKy M MEeTO/IbI COBMECTHBIX eWCTBUN C YUETOM OOIIMX
HWHTEPeCOB U BO3MOKHOCTEH KaXKI0r0 U/leHa KOJIJIEKTUBA;

MpUHUMATh 1[elM COBMECTHOW [lesiTeTlbHOCTU, OpraHyu30BbIBaTh WU
KOOD/IMHUPOBATh JeWUCTBUS 110 €€ JOCTW)KEeHUIO: COCTaB/STh MJIaH [eUCTBUM,
pacrpeziesiitTb pOJid C yUY6TOM MHEHHM y4aCTHUKOB, 0OCY)XJaTb pe3y/bTaThbl
COBMECTHOM paboThI;

OLIeHMBaTh KaueCTBO CBOEr0o BK/IaZla M KaXKJOr0 y4yaCTHHKA KOMaH/bl B
OOIIMiA pe3y/ibTaT M0 pa3paboTaHHBIM KPUTEPUSIM;

rpe/ijlaraTh HOBble TPOEKThI, OLeHWBAaTh WJEeU C TO3UI[MM HOBU3HBI,
OPUTMHA/IbHOCTH, TTPAKTUUYECKOM 3HAUMMOCTY;

OCYLLeCTB/ISITh TO3UTUBHOE CTpAaTeruuyeckoe MOBeJeHWe B pa3/IMuHbIX
CUTYaI[UsIX, TIPOSIBJISATH TBOPUECTBO M BOOOpakeHHe, ObITh MHUITMATUBHBIM.

OsgJajieHle YHUBePCAa/IbHBIMHU Pery/JIATUBHBIMHU JeHCTBUAMM:

1) camoopranu3anus:

WCTI0/Tb30BaTh OHOJIOTHYeCKHe 3HaHWs [/ BLIIBJIEHWS TIpo0/ieM U MX
pellieHus B )KU3HEHHbBIX U yUeOHBIX CUTYyaIHsIX;

BbIOMpaTh Ha OCHOBe OWONOTMUECKUX 3HAaHUW IiejieBble W CMBIC/IOBBIE
YCTaHOBKHU B CBOUX [JIeCTBUSX U MOCTYIMKaX MO OTHOIIIEHUIO K KUBOM MPUPO/E,
CBOEMY 3/I0POBBIO U 3[J0POBbI0 OKPY KaIOIIUX;



CaMOCTOSITe/TbHO ~ OCYLLECTB/ISThH  TO3HABaTe/IbHYI  [1eATe/IbHOCTb,
BLISIB/IAITH TIPO0JIEMBbI, CTaBUTh M (HOPMy/IMpPOBaTh COOCTBEHHBIE 3a7laud B
oOpa3oBare/TbHON JieITe/IbHOCTU 1 XKU3HEHHBIX CUTYaIUsIX;

CAMOCTOSITeJTbHO COCTAB/IAThL TI/IaH peIleHdss TpoO/seMbl C  YYETOM
MMEIOIUXCS PeCYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U TIPeATIOUTeHH;

[laBaThb OLIEHKY HOBBIM CUTYaLUsIM;

pacliupsaTh ~paMKd yueOHOro TIpeMeTa Ha OCHOBe  JIMUHBIX
rpeArnouYTeHu ;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  aprymMeHTHpoBaTb  ero,  Opathb
OTBETCTBEHHOCTH 3a pPelIeHUE;

OLlIeHHBaTh TTPUOOPETEHHBIM OITbIT;

criocobcTBOBaTh (DOPMUPOBAHUIO W TIPOSIBJIEHUIO IITUPOKOW SPYAWIINUA B
pa3HbIX 00/IaCTAX 3HAHWM, TTOCTOSTHHO TIOBBIIIATH CBOM 0OOpa3oBaTe/bHBIA U
KYJIbTYDHBIN YDPOBEHb.

2) CaMOKOHTPOJIb:

[laBaThb OL[EHKY HOBBIM CUTYaLUsIM, BHOCUTb KOPPEKTUBHI B €SIT€/TbHOCTD,
OLIeHMBATh COOTBETCTBHE Pe3YJIbTATOB LIeJISIM;

B/Ia/ileTh HaBbIKaMU T[I03HaBaTe/lbHOU pedieKCMM KakK OCO3HaHUs
COBEpIIAeMbIX [EeUCTBUM U MBICJUTENBHBIX MPOLIECCOB, WX pe3y/JbTaTOB U
OCHOBaHWM, UCTIOH30BaTh NIPUEMBI pedIeKCUH [IJisl OLIEHKU CUTYyal[|uH, BbIOopa
BEPHOI0 pPeLleHUS;

yMeTb OL|eHHWBaTb PUCKKA M CBOEBPEMEHHO TPUHHMAaTh PELIeHUs] M0 UX
CHWKEHUIO;

MPUHAMAaTb MOTHMBBI W apryMeHThbl [PYyTrUX TPU aHajv3e pe3y/bTaTOB
JleATeIbHOCTY;

3) npuHsATHE Ceds U APYyrux:

MIPUHUMATh Ce0s, TIOHMUMasi CBOM HeIOCTaTKH U JOCTOMHCTBA;

MPYHAMAaTb MOTHMBBI W apryMeHThbl [PYyTrUX TPU aHajv3e pe3y/bTaTOB
JleATeIbHOCTY;

TIpU3HaBaTh CBOE TTPABO U MPaBO JIPYTHX Ha OLINOKY;

pa3BHBaTh CIIOCOOHOCTH TTOHUMATh MHP C TIO3ULIUU APYTOTo YesioBeKa.

INPEAMETHBIE PE3YJ/IBTATHI

[TpenmeTHBIe pe3ynbTaThl 0cBOeHHs TporpaMmbl COO 1o Ouosoruyd Ha
06a30BOM ypOBHe BK/IHOUAIOT Crielfududeckre g yuyeOHOTO TMpeaMeTa
«buonorusi» HaydHble 3HaHWS, YMEHUS U CIIOCOOBI [eHCTBUI T0 OCBOEHHUIO,
VUHTEepIIpeTaliui YW Tpeobpa30BaHUIO0 3HAHWM, BU/bI JeSTeJbHOCTU T10
TMOJIyUYeHHI0 HOBOTO 3HAHUS U TIPUMEHEHHWIO 3HAaHWM B DPa3/IMUYHBIX y4eOHBIX
CUTyal[usiX, a TakKe B peabHBbIX >KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX C
buonorueil. B mporpamme mpeaMeTHbIe pe3y/bTaThl MPeACTaB/IeHbI TI0 TOAAM
o0yueHwusl.

[TpeMeTHBIE pe3y/IbTaThl OCBOEHUS yueOHOro TipemeTa «bronorus» ¢ 10
K/acce JTOJKHBI OTPaXkaTh:

c(OpMUPOBAHHOCTb 3HAHWM O MecTe W poau OHOIOTUM B CHCTEME
HAayuyHOTO 3HAHHS eCTeCTBeHHbIX HayK, B (OPMHUDOBAHHWK COBPeMeHHOMN
eCTeCTBeHHO-Hay4YHOM KapTWHBI MUpa WM Hay4HOTO MHPOBO33DEeHUs, O BKJaze
DOCCUUCKAX U 3apyOe)KHbIX YUE€HBIX-OHMOJIOTOB B pa3BUTHE OHOJIOTHH,
(yHKIMOHATbHOM TPaMOTHOCTH UejIoBeKa [/l pellieHus )KU3HeHHbBIX 3a/iau;



yMeHHe pacKpbIBaThb COjepKaHhe OMOOrMueCKUX TePMUHOB U TIOHSTHIA:
JKU3Hb, KJI€TKa, OpraHusM, MeTaboim3m (oOMeH BeIecTB U MpeBpalleHHe
SHepruv), romeocta3 (camoOperyssiusi), ypOBHeBas OpraHu3alUsi >KUBbIX
CUCTEM, CaMOBOCIIPOM3Be/IeHUe (peripoayK1iusi), Hac/e/ICTBEHHOCTb,
M3MeHUUBOCTb, POCT U Pa3BUTHUE;

yMeHWe W}37araTb OHOJIOTHYeCcKHe TeopuH (KIeToYHas, XPOMOCOMHas,
MYTallMOHHasl, IIeHTpa/ibHasi ZorMa MOJeKy/IsspHOU Ouosioruu), 3akoHbl (T
Mengens, T. Mopraxa, H. V. BaBuioBa) u yueHus (0 LieHTpaX MHOT00Opa3us 1
MPOUCXOXX/JEeHUsT Ky/AbTypHbIX pacTtennd H. . BaBuioBa), omnpenensitb
IPaHULIbI UX IPUMEHUMOCTH K JKUBbIM CHCTEeMaM;

yMeHUe BJlaieTb MeTO/laM{ HayYHOT0 TT03HaHuUs B buooruu: HabmoieHre
Y OMMCaHUe >KUBBIX CUCTEM, TIPOL[eCCOB U SIBJIEHWH, OpraHu3alivs U MpoBefieHue
OUOMOTUUECKOTO  SKCTIepMMEeHTa,  BBIZIBIDKEHWE  TUIIOTe3bl,  BbLISIBJIEHHE
3aBUCHMOCTH MeXXIy WCCelyeMbIM{A BeTMUYMHAMH, OOBsICHEHHe TMOTy4YeHHbIX
pe3y/bTaToB, MUCI0J/Ib30BAaHHBIX HAYUHBIX TIOHSTUM, TEOPUM U 3aKOHOB, YMeHUe
JleniaTh BBIBO/IbI HA OCHOBAHWU TI0/TyYeHHbIX pPe3y/IbTaToB;

yMeHUe BbI/Ie/ISITh CyllleCTBeHHble TTPU3HAKU BUPYCOB, K/IeTOK MPOKapUOT
¥ 3yKapuoT, OHOK/IETOUHBIX ¥ MHOTOK/JIETOUYHBIX OPTraHHW3MOB, OCOOEHHOCTH
ripoijeccoB: o6MeHa Bell[eCTB U MpeBpallleHusl SHePryu B K1eTKe, (hOTOCHHTe3a,
MJIACTUYECKOTO W SHEPreTHYeckoro oOMeHa, XeMOCHHTe3a, MHTO3a, Mel03a,
OTJIOIOTBOPEHUS, Pa3MHOXKEHUsl, WH/JWBU/IyaJlbHOTO pa3BUTUSI OpraHu3Ma
(oHTOTEHE3);

yMeHUe TIPUMEHSITh TIo/TyueHHbIe 3HaHUs i 00bsCHeHUsT OMO/I0rnYeCcKUX
TPOLIECCOB U SIBJIEHUM, /ISl TIDUHSTHS TIPAKTUUECKUX PellleHUd B TTOBCeJHEBHOU
JKU3HU C 1Ie/ibl0 oOecrieueHusi 0€30MaCHOCTH CBOEro 37I0POBbSI U 3/I0POBBS
OKDY>KaIOIIUX JItoflel, CoO/Mo/leHdsT HOPM TPaMOTHOTO TIOBe/IEHHs B
OKpY>Karolllell TIpUPOIHOM cpejie, TIOHUMaHWe He0OXOAWMOCTH UCITO/Ib30BaHUS
JIOCTYDKEHMM COBPEMEHHOM OHOJIorTMM M OMOTeXHOJIOTHH sl pallOHAIbHOTO
TIPUPO/0TI0/Ib30BaHUS;

yMeHUe pellaTb 3JieMeHTapHble TeHeTHUYecKrhe 3ajlaud Ha MOHO- U
JUTUOPHUIHOe CKpeIlMBaHWe, CIeTUIeHHOe Hacjae/loBaHHe, COCTAB/IATbH CXEeMbl
MOHOTMOPH/IHOTO CKpPeIlMBaHus JJis Tpe/icKa3aHus Hac/ieZJOBaHUsI IPU3HAKOB y
OpraHu3MOB;

yMeHUe BBITIO/IHAT JTabopaToOpHble U TMPaKTHUeCcKre paboThl, COO/M0AaTh
ripaBwsIa Tipu paboTe ¢ yueGHBIM 1 TabopaTOpHBIM 0060PYZOBaHKEM;

yMeHUe KPUTUYeCKH OlleHWBaThb W WHTepIIpeTUPOBaTh HWH(OpMaI1Io
OUMOIOTUUECKOTO COZiepKaHUs], BK/IIOUAIOIIYI0 TICEeBJOHAayUHble 3HAHUS U3
pa3MyHbIX MCTOYHUKOB (CpeiicTBa MaccoBOWM HH(OpMal[u¥, HayuyHO-
TMOMYJ/ISIpHbIE MaTepuasbl), STUYeCKHe acleKTbl COBPEMEeHHbBIX MCC/e/I0BaHUN B
buonoruu, MeAULIHE, OUOTEXHOIOTUM;

yMeHHe CO3/laBaTh COOCTBeHHbIe TIMChbMEHHbIe W YCTHBbIE COOOIIeHHs,
0000111ass  OMO/IOTHYECKYI0 HWH(OPMAIMi0 HW3 HECKOJbKUX HWCTOYHUKOB,
IPaMOTHO MCTIO/Tb30BaTh MOHATHUHHBIN aririapat OMOIOTUH.

[TpeMeTHBIE pe3y/IbTaThl 0OCBOEHUS yueOHOTo TipemeTa «bronorus» 6 11
K/1acce 10/DKHBI OTPaXkaThb:

cOpMUPOBAHHOCTb 3HAHWM O MecTe W poau OHO/MIOTUM B CHCTEME
Hay4yHOrO0 3HAaHUS eCTeCTBEHHbIX HayK, B (DOPMUDOBAHUM COBPEMEHHOU
eCTeCTBeHHO-HayYHOU KapTUHbI MHpa U HayYHOTO MHDPOBO33peHUs, O BK/aje
DOCCUUCKAX U 3apyOe)KHbIX YUE€HBIX-OHMOJIOTOB B pa3BUTHE OHOJIOTHH,
(byHKLMOHAIbHOW IPAMOTHOCTH UeJioBeKa [ijisi pellieHus )KU3HEeHHbIX 3a7iay;



yMeHHe pacKpbIBaThb COjepKaHhe OMOOrMueCKUX TePMUHOB U TIOHSTHIA:
BUJ, TIOMyJisALMsA, TeHOMOH/, >BOJIIOLUS, JBWKYIHe Cwibl ((akTopsi)
9BOJIIOLNH, TIPUCIIOCOOIEHHOCTh OpraHU3MOB, BHj000pa3oBaHue,
9K0JIoTHYeCKHe (haKTOPbI, SKOCHCTEMA, POAYIIeHThI, KOHCYMEHThI, PeIyIIeHThI,
L[eTTH TTUTaHUs, SKOJI0rHuecKas rmipamuzia, OroreoreHos, ouocdepa;

yMeHWe u3/iarath OHO/IOTHYECKHWe TeopuH (3BOMIOIMOHHAs Teopus Y.
IlapBuHa, CHUHTeTHYeCKas TeOpHsl SBOJIFOI[MH), 3aKOHbI W 3aKOHOMEPHOCTH
(3apogpieBoro cxonactea K. M. bapa, uepenoBaHus r/1aBHbIX HarpaB/ieHUN U
nyteit 3Bo/mov A. H. CeBepiioBa, yueHust o 6uoccdepe B. V. BepHajckoro),
OIpe/ie/IAITh TPAHMLIBI X ITPUMEHUMOCTH K YKHUBBIM CHCTEMaM;

yMeHUe BJlaieTb MeTO/laM{ HayYHOT0 TT03HaHUs B buooruu: HabmoieHre
Y OIMMCaHMe >KUBBIX CUCTEM, TIPOIIeCCOB U SIBJIEHH, OpraHU3al[is U MPOBe/ieHre
OUOMOTUUECKOTO  SKCTIepMMEeHTa,  BBIZIBIDKEHWE  TUIIOTe3bl,  BbLISIBJIEHHE
3aBUCHMOCTH MeXXIy WCCelyeMbIM{A BeTMUYMHAMH, OOBsICHEHHe TMOTy4YeHHbIX
pe3y/IbTaTOB, UCTIO/Ib30BaHHBIX HayUHbIX TIOHATHM, TEOPUW M 3aKOHOB, YMEHHE
JlenaTh BBIBO/IbI HA OCHOBAHWH TIOJTyU€HHBIX Pe3y/bTaToB,;

yMeHHe BBIZIeJIATh CYIlleCTBeHHbIe TIPU3HAKU CTPOEHHUS OMOIOruUeCcKUX
00BEKTOB: BW/IOB, TIOMYJISI[MHM, TPOJAYLIEHTOB, KOHCYMEHTOB, PpeJylLIeHTOB,
OUOTeOoI|eHO30B M JKOCHCTEM, OCOOEHHOCTH TIPOIIeCCOB: HaC/Ie/[CTBEHHOU
W3MEeHUHBOCTH, €CTeCTBEHHOTO otbopa, BHI000pa3oBaHus,
MPUCITOCOO/IEHHOCTH OPraHW3MOB, AEeUCTBUS SKOJOTHUeCKUX (aKTOpOB Ha
OpraHv3Mbl, TIepeHoca BeI[eCTB U T[I0TOKa JHEPrud B JKOCHUCTeMaX,
AaHTPOTIOTeHHBIX M3MeHeHU! B 3KOCHCTeMaX CBOeM MeCTHOCTH, KPyroBOpOTa
Bell[eCTB U OMOre0OXMMHUECKHUX 1UK/IOB B Orocdepe;

yMeHUe TIPUMEHSITh TI0/TyueHHbIe 3HaHUs it 00bsCHeHUsT OMO/I0rndYeCKUX
MIPOLIECCOB U SIB/IEHUH, /1J1s1 IIPUHSTHS IMPAKTUUECKUX pellleHnl B ITOBCeIHEeBHOMN
JKU3HU C 1Ie/ibl0 oOecrieueHUsi 0€30MACHOCTH CBOEro 37I0POBbSI U 3/I0POBBS
OKDY>)KaIOIIUX Jitoflel, CoO/Mo/leHdsT HOPM TPaMOTHOTO TIOBe/IEHHs B
OKpY>Karolllell TIpUPOIHOM cpejie, TIOHUMaHWe He0OXOAUMOCTH UCITO/Ib30BaHUS
JIOCTYDKEHUU COBpEMEHHOU Oounosoruu LTS palMOHA/IbHOTO
TIPUPO/IOTIO/Tb30BaHUS;

yMeHHe pelllaTh 3JjieMeHTapHble OWOOrHYecKre 3a/auM, COCTaBJISITh
CXeMbI ITepeHoca BeIlecTB ¥ 9HePruH B 3KOCHCTeMax (Liery MATaHus);

yMeHMe BBITIO/IHAT JTabopaToOpHble U TMPaKTHUeCcKre paboThl, COO/MOAaTh
ripaBwsIa Tipu paboTe ¢ yueGHBIM 1 TabopaTOpHBIM 0060PYZOBaHKEM;

yMeHHe KDUTHUeCKH OIleHWBaTh W HHTEPIPETUPOBaTh WH(GOPMAIHIO
OUMOIOTUUECKOTO COZiepKaHUs], BK/IIOUAIOIIYI0 TICEeBJOHAayUHble 3HAHUS U3
pa3MUHBIX MCTOYHUKOB (CpeJcTBa MAacCOBOM HWH(MOpMald, Hay4YHO-
MOMy/IsIpHble  MaTepuasbl), pacCMATPUBaTh TII00a/ibHbIE  SKOJIOTUUECKHe
1po0JieMbl COBpEMEHHOCTH, (POPMHUPOBATh T10 OTHOIIIEHHIO K HUM COOCTBEHHYO
TIO3UI[HIO;

yMeHHe CO3/laBaTh COOCTBeHHbIe TIMChbMEHHbIe W YCTHBbIE COOOIIeHHS,
0000111ass  OMO/IOTHYECKYI0 HWH(OPMAIMI0 M3 HECKOJBKUX HWCTOYHUKOB,
IPaMOTHO MCTIO/Tb30BaTh MOHATHUHHBIN aririapat OMOIOTUH.



TEMATHUYECKOE IVIAHUPOBAHUE

10 KJ/IACC
Ne HaumenoBanue KosmmuecTBO yacos
OnekTpoHHbIe (UG poBbIe)
o/ pas/ie/ioB U TeM KonTpoabHble IIpakTnueckue
Bcero o0pa3oBaTe/IbHbIE PeCypChl
n MporpaMmsI padoThI PadoThI
bubmioreka LJOK
1 b
HOJIOTHIA KaK Hayka 2 0.5 https://m.edsoo.ru/7f41c292
5 JKuBble CUCTeMbI U UX 1 bubmoreka IIOK
opraHu3anus https://m.edsoo.ru/7f41c292
3 XVMUYeCKui COCTaB U 3 1 bubmoteka LIOK
CTpOEHHe K/IeTKU https://m.edsoo.ru/7f41c292
4 JKu3HelessTe/TbHOCTD 6 bubmuoreka LIOK
KJIeTKU https://m.edsoo.ru/7f41¢292
PasmHOXeHue u
5 VH/IUBU/yalbHOE 5 1 Bubmmorexa LIOK
AUBUIY https://m.edsoo.ru/7f41c292
pasBUTHe OPraHU3MOB
HacnencrBeHHOCTb U
6 V3MEHUYUBOCTH 8 1.5 Bubmorexa LIOK
) https://m.edsoo.ru/7f41c292
OpraHMU3MOB
7 Cesiek1just OpraHu3MoB. 3 Bbubmoteka LIOK
OcHOBBI OBUOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
bubmioTeka LJOK
8 Pe3epBHOe Bpems
P P 1 1 https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO
34 1 4

YACOB I10 I[TPOI'PAMME




11 K/TACC

HauMeHoBaHHe Ko/muecTBO yacos
No dnekTpoHHbIe (UG poBHIe)
Pa3/ie/IoB H TeEM KoHTpo/ibHBIE IIpakTHyeckue
n/n Bcero oOpa3oBaTe/IbHbIE PeCypChI
NporpamMMsI padoTsI paboTnI
OBOJIOLIMOHHAS bubmoreka LIOK
1 9 1
ouoJiorus https://m.edsoo.ru/7f41cc74
Bo3nukHoBeHue u
2 A3BUTHE JKU3HUA 9 0.5 Bubmorexa [JOK
p ) https://m.edsoo.ru/7f41cc74
Ha 3emJie
Opranusmel U
3 OKDVSKAIOLIAS c 1 bubmoreka LJOK
Py ™ https://m.edsoo.ru/7f41cc74
cpefa
CoobriectBa u
4 SKOJIOTUUeCKUe 9 Bubmorexa OK
https://m.edsoo.ru/7f41cc74
CUCTEeMBI
bubmoreka LJOK
> PesepaHoe Bpemst 2 1 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO
YACOB ITO 34 1 2.5

I[TPOI'PAMME







IIOYPOYHOE IVIAHNPOBAHUE

10 KJ/IACC
Ne Ko/muecTBO yacos
JJIEKTPOHHbIe
Jara nu¢poBbIie
n Tema ypoka KoHTpo/bHBIE IIpakTHUuecKkue
Bcero U3ydeHus o0Opa3oBaTe/IbHbIE
/ paboThI paboThI
pecypchl
n
bubmioreka LIOK
https://m.edsoo.ru/863e612
buonorus B cucteme
1 HayK 1 2
Y https://m.edsoo.ru/863e632
a
MeTtoabl NO3HAHUS
JKUBOU NPUPO/BIL.
[TpakTuyeckast pabora Ne
bubmioreka LIOK
1 «cnonw30BanMe
2 1 0.5 https://m.edsoo.ru/863e612
Pa3/IMYHbIX METOZIOB NIPU 9
W3yuyeHuu a
OMOIOTHYeCKUX
00BEKTOB»
bubmoreka LIOK
buonoruueckuie CUCTeMBI,
3 1 https://m.edso0o.ru/863e656
TMPOLIeCChI U UX U3yUyeHUe 4
XHWMUUeCKUM COCTaB bubmuoreka IIOK
4 KneTku. Bona u 1 https://m.edso0.ru/863e674
MUHepa/bHble COMU e




Benku. CoctaB u

bubmmoreka IIOK

5 https://m.edsoo.ru/863e6b7
CTpoeHHe OeKoB 5
®epMeHTbl —
OK1O/IOTUUeCKHe
KaTa/iM3aTophl.
JlabopartopHasi paboTa Ne Bubnuoreka IJOK
6 1 «M3yueHue 0.5 https://m.edsoo.ru/863e6b7
KaTaTUTHUeCKOM 2
aKTUBHOCTU (DepMEHTOB
(Ha mprMepe aMuia3bl
W/ KaTasa3sbl)»
bubmoreka LIOK
7 YrneBogpl. JIunuabl https://m.edsoo.ru/863e687
0
bubmioreka LIOK
8 HyK/IeHHOBbIE KHCIIOTEL. https://m.edsoo.ru/863e6d5
ATD
C
Wcrtopus u MeToabl Bubmoreka IIOK
9 W3YUYeHUS KIIeTKHU. https://m.edsoo.ru/863e6e8
KnerouHast Teopust 8
10 KneTka kak 1je/iocTHast
JKUBast CUCTEMA
11 Crpoenue 0.5 bubmioreka LIOK
3YKapHUOTUUEeCKOMN https://m.edsoo.ru/863e6£f0

K/1eTKU. JTabopaTopHasi
pabota Ne 2 «/3yueHue

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




CTPOEeHUs KJIeTOK
pacTeHul, >)KUBOTHBIX,
rpyubOB U OaKTepHii 1oj
MHUKDPOCKOIIOM Ha
FOTOBBIX
MHUKpOIIperiapaTax U ux
OTHCaHue»

OOMeH BelL[eCTB WU

Bbubmoteka LIOK

12 https://m.edso0.ru/863e766
MeTabom3mM c
DOTOCHHTES. bubmmoreka LIOK
13 https://m.edsoo.ru/863e7c9
XeMOCHHTe3 8
. bubnuoreka LIOK
14 OuepreTuyeckuii obmen https://m.edsoo.ru/863e7aae
JKW3HEeHHBIH I[UKIT
K/IeTKU. [lefieHre K/IeTKU.
Murto3. JlabopaTopHast
pabota Ne 3 bubmioreka LIOK
15 «Habmmogenre MuTO3a B 0.5 https://m.edsoo.ru/863e7dc
K/IeTKaX KOHUMKa 4
KOpeIIlKa JTyKa Ha
TOTOBBIX
MUKpOTIperapaTax»
BuocuHres benka. bubnuoreka LIOK
16 Peaxijyss MaTpruyHOTO https://m.edsoo.ru/863e796

CHHTe3a

e




bubmmoreka IIOK

Tpancasanusa —
17 https://m.edso00.ru/863e796
OorocuHTe3 beska .
HeknetouHsble (opMbl Brbmorexa LIOK
18 https://m.edsoo.ru/863e754
JKU3HU — BUPYChI 0
bubmioreka LIOK
https://m.edsoo.ru/863e81b
19 @DOopMBI pa3MHOXXEeHUs 6
OPraHH3MOB https://m.edsoo.ru/863e831
e
. bubnuoreka LIOK
20 Melio3
1 https://m.edsoo.ru/863e7f4a
OOpa3oBaHue U pa3BUTHE
TIOJIOBBIX K/IETOK.
OnnopoTBOpeHue.
bubmoreka IIOK
JTaboparopHast pabota Ne
21 0.5 https://m.edsoo.ru/863e81b
4 «/3yueHue CTpOeHUs 6
TOJIOBBIX K/I€TOK Ha B
TOTOBBIX
MUKpOTIperiapaTax»
bubmioTeka LIOK
NupuBuayanbHOe
22 https://m.edsoo.ru/863e843
pa3BUTHE OPTraHK3MOB 5
['eHeTHKa — HayKa 0
bubmuoreka IIOK
23 HaceJCTBeHHOCTH U

N3MEeHUMBOCTH

https://m.edsoo.ru/863e86f2




3aKOHOMEepHOCTH

Hac/e/l0BaHNs bubmoreka LIOK
24 [IPU3HAKOB. https://m.edsoo.ru/863e887
MoHorubpuHoe 8
CKpelllBaHue
UrubpugHOe
A pHA bubmioreka LIOK
CKpellliBaHue. 3aKOH
25 https://m.edsoo.ru/863e89a
HEe3aBUCUMOT0 4
HacJieJ0BaHUs TPHU3HAKOB a
CueruieHHOe
Hacjie/JoBaHue
TIPU3HAKOB.
JlabopatopHasi paboTa Ne
5 «/3yueHue bubmmoreka LIOK
26 pe3y/bTaToB 0.5 https://m.edsoo0.ru/863e8c6
MOHOTHOPHIHOTO U 0
JTUrHOPUIHOTO
CKpelllBaHus y
ZIp030(H/Ibl Ha TOTOBBIX
MHKpOTIperiapaTax»
['eneTuka moua.
bubmioreka LIOK
HacnenoBanue
27 https://m.edsoo.ru/863e8c6
TIPU3HAKOB, CILIeTJIEHHBIX 0
C TI0JIOM a
28 V3MeHUHBOCTb. 0.5 bubmuoreka IIOK
HenacnencreeHHas https://m.edsoo.ru/863e8efe

N3MEeHUMBOCTb.




JIabopatopHasi paboTa Ne
6. N3yueHue
MoAU(bUKALIMOHHON
HM3MEeHUHBOCTH,
MOCTpPOeHUe
BapHAI[MOHHOTO psifia v
BapUaLMOHHOU KPHBOM»

HacnepcrBeHHast
HU3MEHUUBOCTb.
JlaboparopHasi pabota Ne

Bbubmoreka LIOK

29 7. «AHanU3 MyTaLui y 0-5 https://m.edsoo.ru/863e8efe
ZIp030(H/Ibl Ha TOTOBBIX
MHUKpOIIperapaTax»
bubmuoreka IIOK
30 ['eHeTyKa yesnioBeka https://m.edsoo.ru/863e8d7
8
Pe3epBHbIii yPOK.
O06o006111eHMe TI0 TeMe
31 «HacnencTBeHHOCTE U
HM3MEHUYUBOCTh
OpraHU3MOB»
CesiekLiMs KaK HayKa 1 Brbmorexa TTOK
32 https://m.edsoo.ru/863e921
TrpoLiecc 4
MeTozb! ¥ JOCTHKeHUs Bbubmoteka LIOK
33 cesieKLMY pacTeHul u https://m.edsoo.ru/863e921

JKUBOTHBIX

4




BroTexHosOrHs Kak
0Tpac/b MPOU3BO/CTBA

34

bubmmoreka IIOK
https://m.edso0.ru/863e933
6

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34




11 K/TACC

No Ko/muecTBo yacos
JJ/IeKTPOHHBbIE
Jara nudpoBbIie
n | Tema ypoka KoHTpo/bHBIE IIpakTHUYeckue
Bcero HU3y4eHUs oOpa3oBaTe/IbHBIE
/ paGoThI paGoThI
pecypcsl
n
. bubmioreka LIOK
OBOJIOLMS U METO/IbI €€
1 1 https://m.edsoo.ru/863ea20
V3y4YeHUs o
Vcropus pa3BuTus Bbubmoteka LIOK
2 ripe/icTaBjieHui 00 1 https://m.edsoo.ru/863e957
SBOJIIOLIAU 0
bubmoreka IIOK
3 MUKpPO3BOTIOLIUS 1 https://m.edsoo.ru/863e9c1
e
[Tonynsiiuys Kak
j/IeMeHTapHasl eJUHULIA
BHU/la U 3BOJTIOLIUU. bubmoreka LIOK
4 JlabopartopHasi paboTa Ne 1 0.5 https://m.edsoo.ru/863e99c
1 «CpaBHeHue BU/IOB 110 6
Mopdooruueckomy
KPUTEPHULIO»
JBWXKyILMe CUIbI bubmioreka LIOK
5 (2/1eMeHTapHbIe 1 https://m.edsoo.ru/863e9da
(akTOphI) IBOJIOLIUH 4
6 EcTecTBeHHBIM 0TOOD U 1 bubmioreka LIOK




ero GopMbl

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

PesysibTaThl 5BOJIFOLIUN:
npucriocob6/1eHHOCTh
OpraHu3MOB U
BU/I000pa3oBaHue.
JTaboparopHast pabota Ne

bubmioreka LIOK

3BOJIIOLIMHU

7
2 «Onucanue 0-5 https://m.edsoo.ru/863e9fde
MpUCTIOCOOIEHHOCTH
opraHusMa u eé
OTHOCHUTEJILHOTO
XdpakTepa»

bubmioreka LIOK

HaripaBnenus u mytu

8 https://m.edsoo.ru/863e9c1
MaKpO3BO/IHOLIMN .

9 HeobpaTrMoCThb
5BOJIIOLIUU

10 Vicropus »XU3HU Ha 3emiie
Y METO/bl eé U3yueHust
I'uroressl Bubmoreka IIOK

11 MIPOMCXOXKAEHUS KU3HU https://m.edsoo.ru/863ea5a
Ha 3emsie 6
Passutue X1u3HU Ha bubmoreka LIOK

12 3emie 110 3paM U https://m.edsoo.ru/863ea6b
nepuojam €

13 OCHOBHBIE 3Tarbl 0.5 bubmioTeka LIOK

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




pacTUTe/IbHOIO U
JKUBOTHOT'O MUpaA.
IMpakTrueckast pabota No
1 «3yueHue
HCKOIaeMbIX OCTaTKOB
pacTeHHH U )KUBOTHBIX B

(@}

KOJUTeKL[USIX»
bubmoreka IIOK
CoBpeMeHHas cucTema
14 https://m.edsoo.ru/863ea48
OpraHuYecKoro Myupa o
15 OBOJTIOLMSA UesIoBeKa bubnmoreka LIOK
(aHTpOTMIOreHe3) https://m.edsoo.ru/863eac2c
JBWXKyILLMe CUIbI bubmoreka IIOK
16 (dakTopsI) https://m.edsoo.ru/863ead4
aHTpOIIOreHe3a 4
17 OcCHOBHBIE CTaguu
5BOJIFOLIMU YesioBeKa
YesioBeueckue pacsl U
18 TIPUPOJHbBIE afarTalyuu Bubmaorexa [TOK
PHPOA A H https://m.edsoo.ru/863eaea2
yejioBeKa
Pe3epBHbIli yPOK.
O06o00111eHME TIO TEME
19 «B03HUKHOBEHHE U
pa3BUTHE >KU3HU Ha
3emsie»
20 OKOJIorvs KaK Hayka




21

Cpenpbl 00uTaHUS U
9K0JIOTUuecKue (pakTopsl

bubmmoreka [IOK
https://m.edsoo.ru/863eafec

22

AbGuoTtrueckue (HaKkTOPHI.
JlabopatopHasi paboTa Ne
3. «Mopdonoruueckue
0Cc00EHHOCTH pacTeHui
13 Pa3HbIX MECT
obuTaHus».
JlaboparopHasi pabota Ne
4. «BnusiHUe cBeTa Ha
POCT U pPa3BUTHE
YepeHKOB KOJIeyca»

0.5

bubmioreka LIOK
https://m.edso0.ru/863eb10
e

23

buoTtnueckue hakTopbl

bubmoreka IIOK
https://m.edsoo.ru/863eb34
8

24

JKOJIorThuecKue
XapaKTepUCTUKU
TIOMYJISALIUHN.
[MTpakTryeckast pabora No
2 «IToaCuéT NI0THOCTH
MOMYJISALIUMA pa3HbIX
BU/IOB PaCTeHUI»

0.5

25

Coobr1iecTBa OpraHM3MoB
— OuoIIeHO3

bubmioreka LIOK
https://m.edso0.ru/863eb46
a

26

DKOJIOTUYeCKHe CUCTEMBI
(sKOoCHCTEMBI)

bubmioreka LIOK
https://m.edsoo.ru/863eb46




[=F}

OcHoBHBIe NIOKa3aTenu
5KOCHUCTEMBI.

27 OKOJIOTUYeCKHe
nvpamupl. CBoliCcTBa
skocucteM. CyKijeccus

bubmuoreka IIOK
https://m.edsoo.ru/863eb5fa

28 [IpypoaHbBIe 3KOCHUCTEMBI

AHTpOIIOreHHbIe
5KOCUCTEMBI

29

Bbuocdepa — riobanbHast

30
9KOCHCTeMa 3eMJIn

bubmioTeka LIOK
https://m.edsoo.ru/863ebb5
e

3aKOHOMEepHOCTH
31 CylLleCTBOBaHUsA
6uocdepsi

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

Yesi0BeueCTBo B

32
ouocdepe 3emu

Cocy1iecTBoBaHUe
MPUPO/bI U UesioBeuecTBa

33

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

Pe3epBHbIii yPOK.
O06o006111eH1Ee TeMbI
«Coobi1ecTBa 1
9KOJIOTUUECKHE CUCTEMbI»

34

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

34

2.5







YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

* buonorus, 10 knacc/ ITaceunuk B.B., Kamenckwmii A.A., Py6rioB A.M. u ap.;
IMox penakimeti ITaceunrka B.B. AkioHepHoe o61riecTBo «/3maTembCcTBO
«IIpocserienue»

* buonorwus, 11 knacc/ IMaceunuk B.B., Kamenckuit A.A., Py6ijoB A.M. u 1p.;
IMox penakimeti ITaceunrka B.B. AkioHepHoe o611iecTBo «/3maTembCcTBO

«IIpocserieHue»

METOANYECKHNE MATEPHUAJIbI V11 YUUTEJIA

IONPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU
MHTEPHET
POIII






