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ITOSACHUTEJ/IbHASA 3AITNCKA

ITpu pa3paboTke MporpaMMbl IO OHOJIOTHH TEOPETUYECKYHO OCHOBY ISt
orpefieJieHUs] TOAXOA0B K (POPMHPOBaHHUIO COJepsKaHUs yueOHOro TpeaMeTa
«buosorusi»  cocraBuWIv: KOHLeNTya/qbHble TosiokeHus PI'OC COO o
B3aMOOOYC/IOBJIEHHOCTH  1ieJiel, CO/Iep)KaHWsi, pe3y/JbTaToB OOyueHHWs U
TpeOOBaHHMM K YPOBHIO ITOATOTOBKH BBIITYCKHHUKOB, TTOJIOKEHUS 00 OOIMX 1[e/IsIX U
TIPUHIIATIAX, XapaKTepU3YIOL[UX COBPEMEHHOe COCTOSIHHE CHCTEMBbI CpeIHero
obmiero oOpa3zoBanuss B Poccuiickort ®epepaljuy, a TakKKe IIOJIOKEHUS O
crietdyKe OHUOJIOTUH, €€ 3HAUeHUH B IMO3HAHUM >KUBOM TIPUPO/BI U 00ecrieueHur
CYIIIeCTBOBaHUsI uesioBeueckoro obiectBa. CoryiacHO Ha3BaHHBIM TI0JIOXKEHUSIM,
orpeie/ieHbl OCHOBHBIE (PYHKIIUM ITPOrPaMMBbI 110 OUOIOTUU U €€ CTPYKTYpa.

[Tporpamma 10 OuonOrMM AAET Tpe[CTaBjeHHe O IielsaX, 00 obIeu
cTpaTeruvi O0yYeHUs, BOCIIMTAHWUS M Pa3BUTHS OOydaroOIMXCS CpeACTBAMU
yueOHOTO TipeaMera «buosorus», orpegenser o00s3aTenbHOE ITpeIMEeTHOe
cofiepkaHue, ero CTPYKTypy, pacripefieJieHue 10 pa3fefiaM W TeMaM,
PEKOMEH/IyEMYIO TT0C/IeI0BaTe/IbHOCTh M3yUeHUs] yueOHOro MaTepHasa C y4ETOM
MEXXITPeJIMETHbIX W BHYTPUIIPEJMETHBIX CBsi3el, JIOTMKKM 00pa30BaTe/IbHOrO
TripoLjecca, Bo3pacTHbIX 0c0OeHHOCTel 00yJaroIXCsl.

B 1mporpamMMe 10 OHOJIOTMM TaKXKe YUMTHIBAIOTCS TpeOOBaHWS K
TUIAHUPYEMBIM JINUHOCTHBIM, MeETArpeAMeTHbIM M TIPeJMETHBIM pe3yJ/bTaTaM
oOyueHnss B (OPMUPOBAaHWM OCHOBHBIX BHJIOB y4eOHO-TIO3HABaTe/LHOU
NesITe/IbHOCTH/YyUeOHbIX  IeHCTBHH 00ydYaroluXxcsi TI0 OCBOEHHMIO COJIepPyKaHHs
6rosiornueckoro oOpa3oBaHusI.

B nporpamme 1o 6mosioruu (10—11 kmacchl, 6a30BbIM YPOBEHB) peari30BaH
TIPUHIUIT TIPEEMCTBEHHOCTH B M3yueHWd Owuosioruu, Omarofiapsi uemy B Hel
IIPOCMATPUBAETCS  HAIpPaBJIeHHOCTh Ha pa3BUTHe 3HAHWM, CBSI3aHHBIX C
dbopMUpOBaHWEM  €CTECTBEHHO-HAyYHOIO  MHPOBO33DEHHUs,  I[€HHOCTHBIX
OpPHUEHTAI[UH JTMYHOCTH, KOJIOTMUECKOTO MbIIIIEHUS, TIPeCTaB/IeHNUl O 3710pPOBOM
obpa3e XW3HM U Oepe>XHbIM OTHOIIIEHHEM K OKpY’Karollled TMPUPOJHON Cpefie.
[TosTOMy Hapsimy ¢ u3ydeHueMm 0OIeO0HMOIOTMUECKUX TeOpHH, a TakXe 3HAHWU O
CTPOEHHHU >KMBBIX CHCTEM pPa3HOTO paHTa M CYIIHOCTH OCHOBHBIX TIPOTEKAIOIUX B
HUX TPOLIECCOB B TMpOrpamMme 10 OHOJIOTHM Y/1e/IEHO BHUMAaHHE HCII0/b30BaHUIO
TIOJTyUeHHBIX 3HAHWI B TIOBCEZHEBHOM >XU3HMU /IS PellieHUst TIPUK/IaHBIX 3a/au, B
TOM uHc/ie: NpOGHIAKTUKH Hac/Ie[ICTBEHHBIX 3a00/ieBaHUI Ue/IOBeKa, MeIUKO-
TeHeTHYeCcKoro KOHCYJIbTUPOBaHUS, 000CHOBaHUs 9K0JIOTUYECKH
11e/1ec000pa3HOr0 TIOBeZIEHHsI B OKPY)KAIOL[eH TPUPOJHON cpejle, aHa/lM3a
B/IMSIHUSL XO3SIHCTBEHHOM JIeITe/IbHOCTU 4Ye/loBeKa Ha COCTOSIHWE TPUPOJAHBIX U
HCKYCCTBEHHBIX 9KOCHUCTEM. Y CH/IeHHe BHUMaHUSA K IMPUK/IaJHON HapaB/eHHOCTH
yueOHOro mpeameTa «BHOJIOTHs» TPOJUKTOBAHO HEOOXOAMMOCTBIO 0OecrieueHust



YCJIOBHM [/is PellieHus] OJHOM M3 aKTyabHBIX 3a/lau ITKOTbHOTO 6HOIOTUUeCcKOro
oOpa3oBaHUsl, KOTopasi TipeAriosiaraeT ¢GoOpMHUpOBaHWE y  0OyYarOIIUXCs
CrOCOOHOCTU  a/]alTUPOBAThCsl K H3MEHEeHWsIM [UHAMUYHO pa3BUBAIOIErocs
COBPEMEHHOTr0 MHUpa.

Burosiorvss Ha ypoBHe cpefHero o0iero o0Opa3oBaHMs 3aHMMaeT BaXKHOE
Mecto. OHa obecrieurBaeT (popMHUpOBaHHE Yy OOyuarolUMXCs TpeACTaBIeHUi O
HayyHOUW KapTWHe MHpa, pacluupsieT U 00001llaeT 3HaHUSI O ’KMBOM MpUpOJe, eé
OT/IMUMTE/IbHBIX TIPU3HAKaX — YPOBHEBOM OpraHu3alid W 5BOJIHOLUM, CO34aéT
YCJIOBUSL  [/ISi:  TIO3HAHWSI  3aKOHOB  JKMBOW  TPUPOABI,  (OpPMHUPOBaHUS
GyHKI[MOHAIbHOW TPaMOTHOCTH, HaBLIKOB 370poBOro M 0Oe3omacHoro obpasa
YKU3HH, 3KOJIOTMUeCKOT0 MbIIIeHHS], LIeHHOCTHOTO OTHOLLIEHUS K JKUBOU TMpUpo/e
Y UeJIOBEKY.

Bosbliioe 3HaueHre OMOIOTHUSI UMEeT TakXKe [I7Is pellieHHs BOCITUTaTeTbHbIX U
pa3BUBAIOILMX  3aJady  cpegHero  obOijero obOpa3oBaHusi,  COIMA/IX3aLUA
oOyuatoiuxcs. M3yuenue 6uosioruu obecrieurBaeT yC/aoBUS AJisi (POPMUPOBaHUS
WHTEJ/I/IEKTYa/IbHbIX, KOMMYHUKALIMOHHBIX W  WHGOPMAI[MOHHBIX  HAaBBIKOB,
3CTeTUUYECKOU KY/bTYpPbl, CIIOCOOCTBYeT WHTeTpaljuu OHO0/IOTHYeCKUX 3HAHUW C
TIpe/ICTaB/IeHUsIMUA U3 APYTUX y4eOHBIX MpeMeTOB, B UaCTHOCTH, PU3MKH, XUMUU
u reorpaduu. Ha3BaHHble TOJIO)KEHUSI O TIpe/jHa3HayeHUU yueOHOro rpeamMeTa
«buosorusi» coctaBwIM OCHOBY [/l OTpefie/ieHdsi TIOAXOAOB K OTOOpy U
CTPYKTYPHUDOBAaHHIO €ro COZep)KaHUsl, TIPe/ICTaB/eHHOI0 B IpOrpaMMe I10
brosiorUu.

Otb6op copmepkaHusi yueOHOro TipeaMeta «buosiorvsi» Ha 6a30BOM ypOBHe
OCYIL[eCTB/IEH C TO3WLUH KYyJIbTYpOCOOOpa3HOro IO/AX0Ja, B COOTBETCTBUU C
KOTOpBIM OOyuarolifiecsi [JO/DKHbI OCBOMTH 3HAHUS W YMEHUSs, 3HauuMble Jisi
dopmupoBaHus 00iiell Ky/JabTyphl, ONpeJeNsolie ajeKBaTHOe TIOBe/leHre
yejioBeKa B OKpYy»Katollleli TIpUPOAHON cpefie, BOCTpeOOBaHHbIe B TOBCEJHEBHOMN
JKU3HU U TIPAKTUUeCcKou JestebHOCTU. Ocoboe MecTo B 3TOM cucTeMe 3HaHUM
3aHUMAIOT 3/IeMeHThI CO/lepP>KaHusl, KOTOpbIe CTy»KaT OCHOBOU /i/isi (hOpMHUpOBaHUS
MpeJICTaB/IeHUA O COBPEMEHHOW €eCTeCTBEHHO-HAayYHOW KapTMHE Mupa U
L[EHHOCTHBIX  OpWUEHTAlUsIX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  TyMaHHW3aluu
Grosioruueckoro 06pa3oBaHusl.

CTpyKTypUpOBaHHWe cojepsKaHusi yueOHOro marepwasa B IpOrpaMMe IO
Ouo/IoTUM  OCYII[eCTB/IEHO C YU8TOM TPUOPUTETHOrO 3HAueHusi 3HaHU 00
OT/IMUUTETbHBIX 0COOEHHOCTSIX YKUBOU TIPUPO/IbI, O €6 YPOBHEBOM OpraHu3alyd U
9BOJIIOL[MU. B COOTBETCTBUM C 3TUM B CTPYKType yuebHOTo rpegMeTa «BHOJOrHs»
BbIZIe/IeHbl C/IeYIOIIMe CoJlepyKaTe/ibHble IUHUH: «bronorus kak Hayka. MeTo/bl
HayyHOro TI03HaHUs», «KieTka Kak Ouosiornueckasi cucremMa», «OpraHusm Kak



Obuonoruyeckass cuctema», «CucremMa ¥ MHOroobpasuve OpraHHYeCKOro MHpa»,
«DBOJTIOLUS YKUBOW TIPUPO/IbI», «DKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTH».

Ilenb m3yuenusi yuebHoro mpeamera «buojiorusi» Ha 0a30BOM YpOBHe —
oBjlajieHe  OOyYalIUMHUCS  3HAaHUSAMHA O  CTPYKTYypHO-(QYHKIIMOHA/ILHOU
OpraHM3allud >KMBBIX CHUCTE€M pa3HOT0 paHra W TnpuobpeTeHWe yMeHUM
WCTIOJTb30BaTh 3TU 3HAHWS /I TPaMOTHBIX [IeCTBUII B OTHOIIEHWH OOBEKTOB
YKUBOU TIPUPO/IBI M PeIIeHHs] pa3/TMUHbIX KU3HEHHBIX TIP00/IeM.

HocTtwkeHue 1ie/id M3ydeHusi yueOHoro npeamera «buonorvs» Ha 6a3oBoM
ypOBHe 00ecrieurnBaeTCs pellieHreM CJIeIyIOIIX 3a/jau:

OCBOeHHe OO0yuaroIUMHUCS CUCTeMbl 3HAaHWM O OMOJOrMUeCKUX Teopusix,
yUueHUsiX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUTOTe3aX, MpaBu/ax, CIy»allliX OCHOBOM
[ hOpMUPOBaHUsSI TIPeZCTaB/eHn O ecTeCTBeHHO-HayuHOW KapThHe MUpa, O
MeTo/laX Hay4HOTO TI03HaHMs], CTPOEHWH, MHOr0o00pa3ny U 0COOEHHOCTSIX JKUBBIX
CUCTeM Pa3HOr0 YPOBHSI OPraHU3ALUU, BBIJAIOLIUXCS OTKPBITUSIX U COBPeMEeHHBIX
1CC/IeJOBaHUSIX B OMOJIOTHH;

dopmupoBaHre y 0O0yuarOmIMXCs TO3HABATebHbIX, WHTEJUIEKTYalbHbIX U
TBOPUYECKUX CIIOCOOHOCTel B TIpoljecce aHa/iv3a [aHHBIX O TMyTSIX DPa3BUTHS B
OMO/IOTUM HAyUHBIX B3IJISIIOB, Wel W TMOAXOAOB K W3YUeHUIO >KUBBIX CHUCTEM
Pa3HOTr0 YPOBHS OpraHU3aLiuy;

CcTaHOB/ieHMe y oOyuarommxcsi oOiiel Ky/ibTypbl, (QYHKLHOHATbHOM
I'PaMOTHOCTH, Pa3BUTHE YMeHHM OOBSCHATh U OL|eHUBATh SIBJIEHUSI OKPY’KaIOI[eT0
MHUpa >XMBOW TIPUPOJIbI HAa OCHOBAaHWM 3HAHWUM U OIbITa, II0JIyUeHHBIX TIpU
W3yueHUH OUOOTHY;

dopmupoBaHre y O00yYalOLUXCs YMeHUW W/UTIOCTPUPOBaTh 3HaueHue
OuoIoTUUeCKUX 3HAHUM B TIPAKTUUECKOMW [1esTeTbHOCTH ueioBeKa, DPa3BUTHU
COBpeMeHHbBIX MeJIULIMHCKAX TeXHOJIOTHUN U arpoOMOTeXHOIOTU;

BOCIUTaHWe YOEKIEHHOCTU B BO3MOXKHOCTU TIO3HAHUSI UEJIOBEKOM >XUBOM
TIPUPO/bI, HeOOX0AUMOCTU OepeXXHOT0 OTHOLIeHUs K Hel, COOJTIOIeHrsT STUUeCKUX
HOPM TIpY TIPOBeIeHNH OH0/IOTHYeCKUX UCC/IeI0BaHuM;

OCO3HaHWe IIeHHOCTH OWONOTUUeCKWX 3HAHWM [/ TIOBBIIIEHUs YPOBHS
9K0JIOTUYECKOU KY/IbTYPBI, /11 (HOPMHUPOBAHKS HAyYHOTO MUPOBO33PEHMUS;

TIpUMeHeHre TTPUOOPeTEHHBIX 3HAHUM U YMEHHUH B TTOBCEHEBHOMW JKU3HU IS
OL|eHKH MOCJ/IeICTBUM CBOEM JieTe/lbHOCTH IO OTHOIIEHUIO K OKPY»Karolller cpe/e,
coOCTBEHHOMY 3/10pOBbIO, 0OOCHOBaHWe U cOOMoOZeHHe Mep NpPOdUIaKTUKH
3abo/1eBaHMiA.

B cucreme cpennHero obiiero obpa3oBaHusi «buosnorus», usydaemasi Ha
6a30BOM ypoOBHe, SIBAsieTCS 00si3aTe/IbHBIM y4eOHBIM TIPeIMETOM, BXOZSAIIUM B
cocTaB TipeiMeTHON 06/1acTu «EcTecTBeHHO-Hay4HbIe TIPeMeThI».



Inst m3ydyeHus: Ovoioruy Ha 6a30BOM ypOBHe cpefiHero ob1ijero oOpa3oBaHus
otBoAuTCs 68 vacoB: B 10 kmacce — 34 uvaca (1 yac B Hefiento), B 11 Knacce — 34
yaca (1 yac B Hefieso).



COAEPXAHUE OBYUEHUA
10 KJIACC

Tema 1. buosiorus Kak Hayka.

Buosiorusi kak Hayka. CBsi3b 610J/IOTHH C 001[eCTBeHHBIMU, TEXHUYECKUMU U
JPYTUMHU eCTeCTBeHHbIMU HayKaMu, (punocodueii, STUKOMN, ICTETUKON U MPaBOM.
Posms Ouonoru B (OPMHpPOBAaHWUM COBpPeMEeHHON HayyHOW KapTWHBI MHUpa.
Cucrema O610/I0TUUECKUX HayK.

MeTo/1bI IO3HAHUS KUBOM TIPUPOABI (HaO/M01eHre, SKCIIePUMEHT, OTTHCAHKe,
u3MepeHue, KlacCU(UKalis, MoO/lelMpoBaHue, CTaThCTHUecKas 00paboTka
JTaHHBIX).

JleMoHCcTpanum:

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

Tab/mu1Ibl ¥ cXeMbl: «MeTo/bI IT03HAHMS )KMBOM ITPHUPO/IBI».

JIaGopaTopHbIe U MPAKTHYECKHEe PadoThI:

[TpakTrueckas pabora Ne 1. «Mcronb3oBaHuWe pa3TUUHBIX METOIOB TIPU
W3y4eHUH OMOIOrUUYeCKUX 00BEKTOBY.

Tema 2. JKuBble CCTeMbI U X OpraHu3alusi.

JKuBbie cuctembl (6MoCHCTeMBI) Kak TpeAMeT ulyueHus: 6uosoruu. OTidune
JKUBBIX CUCTEM OT HeOpPraHWYeCKOW MPUPOJbI.

CaoiicTBa 6rocucTeM U ux pasHoobpa3sue. YPOBHU OpraHu3aluv OUOCHUCTEM:
MOJIEKYJ/ISIDHBIM, KJIETOUHbIM, TKaHeBbIM, OpPraHWU3MEHHbIA, TMOMYJISALMOHHO-
BH/IOBOM, 9KOCHCTeMHbBIN (61OTeo1jeHOTHYeCKui), 6rochepHBI.

JleMoHCcTpanum:

Tabuiel U cxembl: «OCHOBHBIE TIPU3HAKU >KU3HW», «YPOBHHM OpraHH3alud
JKABOU MPUPOJBI».

Ob6opyzaoBanue: Mmozesb MosieKybl JJHK.

Tema 3. XuMHUeCKHH COCTaB U CTPOeHMeE K/IeTKH.

XVMHAYECKUA COCTaB K/IETKHM. XUMHYeCKHe >3/IeMEHTbI: MaKpO3/IeMeHThI,
MUKpPO3JieMeHTbl. Bosla 1 MUHepasibHbIe BelljecTBa.

@OYyHKIMM BOABI W MUHepaJbHBbIX BellecTB B KieTke. Iloazep>kaHue
OCMOTHUeCKOro HasaHca.

Benku. CoctaB U cTpoeHue 0esiKOB. AMHUHOKHC/IOTBI — MOHOMeEPHI 0OesiKOB.
He3ameHnMble ¥ 3aMeHUMble aMUHOKHC/IOTBI. AMUHOKHC/IOTHBIM COCTaB. Y POBHU
CTPYKTYphl 0e/ikoBOW Mo/eKy/sbl (TlepBUYHAsi, BTOPWYHAs, TpPeTHYHas U
yeTBepTMUHAasi CTPYKTypa). XuMuHyeckue CBoiicTBa OenkoB. buonoruueckve
byHKLIMY O6eNKOB.



depmeHTel — Ouosornyeckue KaranusaTopbl. CTpoeHWe —depMeHTa:
aKTUBHBIM 1[eHTp, cybcTpaTtHas crnelu@uuHoCcTb. KodepmeHThl. BuTaMUHBL
Otnnuurs pepMeHTOB OT HEOPraHUYECKUX KaTaIu3aTOPOB.

YrneBoppl: MoHOcaxapuzbl  (T/IOKO3a, pubo3a U /1e30Kcuprb03a),
Jvicaxapuzibl (caxapo3a, JIaKTO3a) UM TMoJvcaxapuzibl (Kpaxmasa, TJIMKOTeH,
Lje/uTr0s103a). bruonornyeckve yHKLMM yIieBO/0B.

Jlunupapl:  Tpurnuuepuabl,  Qocdoaunuapl, crepoubl.  ['Mapo@uibHO-
rugpodoOHbie  cBoiicTBa. buosornueckue ¢GyHkimu gunugoB.  CpaBHeHHe
yT7IeBO/I0B, O€KOB U TUMH/IOB KaK UCTOUHUKOB SHEPIHH.

Hyknennosbie xkuciaorel: JHK wu PHK. Hykineotugslr — MoOHOMepSbI
HYK/1eMHOBBIX KUCIOT. Ctpoenune u pyHkuuu THK. Ctpoenve u ¢pyHkuuu PHK.
Buabl PHK. AT®: ctpoeHue u pyHKLUM.

Lutonorus — HayKa o KieTke. KjieTouHasi Teopusi — MpUMep B3auMOeUCTBUS
ujier U (pakToB B HAYYHOM MO3HAaHUU. MeTo/ibl U3yUeHUs K/IeTKH.

KneTka Kak LefocTHasi >kuBasi cuctema. OO6iiye TmpU3HaKWd K/IeTOK:
3aMKHyTasi Hapy)KHass MemOpaHa, monekysnbl [THK kak reHeTHuyecKuil arrapar,
cucTeMa CHHTe3a Oesika.

Tumnbl K/IETOK: JyKapuoTUuecKas W TpokapuoThueckas. (OcobeHHOCTU
CTPOeHUsI TIPOKapHOTUUeCKOM KieTKU. KieTouHasi creHKa OakTtepuid. CTpoeHue
5YKapUOTUYEeCKOM KieTKM. OCHOBHbBIE OT/IMUMSL PACTUTE/NBHOM, >XUBOTHOU U
rpyuOHOM KIeTKH.

[IoBepXHOCTHBIE CTPYKTYPHI K/I€TOK — KJ/IeTOUHAs CTeHKa, [VIMKOKAIMKC, UX
dbynkiuu. [Inasmarryeckasi MembpaHa, eé cBolicTBa U ¢pyHkIMM. LluToniasma u eé
opraHoufpl. OgHoMemOpaHHble opraHousl Kietku: OIIC, ammapaT [Nombmxu,
m30combl. [lo/lyaBTOHOMHBIE OpraHOWbl K/I€TKU: MUTOXOHZJPUY, I1aCTHU/BI.
[TpoucxoXkaeHre MUTOXOHAPUM W TimacTvia. Buabl muiactug. HememOpaHHbIe
OpraHou/bl K/AeTKU: pPUOOCOMBI, K/I€TOUHBIA LIEHTP, LI€EHTPUOIU, DPEeCHUYKH,
JKIYTUKU. DYHKIIMU OpPraHoM/0B Ki1eTKU. BKitoueHus.

Snpo — peryasTopHbIA 1ieHTp KieTku. CTpoeHue sjpa: sigepHas 000/i0UKa,
Kapuoria3sma, XpOMaTHH, SPbILIKO. XPOMOCOMBI.

TpaHCnopT BelLeCTB B KJIeTKe.

JeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Llnennen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. YunkuHc, P. ®paukinvs, K. M. bap.

HOuarpammsbl:  «PacnipefjeneHne XMMHYECKUX S/IEMEHTOB B  HEXKHUBOU
rpupoze», «PacripesiesieHre XUMUYECKUX 3JIEMEHTOB B JKUBOM TIPUPOZE».

Tabmurpl U cxembl: «Ileproanueckass Tabyvila XUMHUUECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIeKy/bl BOJbI», «brocrHTe3 6esika», «CTpoeHre MOJIeKYbl Oesika»,
«Ctpoenue QepmeHTta», «HyknenHoBble Kucaotel. [THK», «CTpoeHre MOJeKyJibl



AT®», «CTpoeHUe 3yKapuOTHUYECKOM KeTKu», «CTpoeHWe >KUBOTHOM KIIeTKW»,
«CTpoeHUe pacTUTE/NIbHOM K/IeTKW», «CTpoeHue TIPOKapUOTUUYECKOM KIIETKU»,
«CTpoeHue siipa KJIeTKU», « YTJ1eBOAbl», «JIunuab».

Ob6opyoBaHMe: CBETOBOWM MHUKPOCKOI, 00Opy/0BaHWe [jisi TIPOBeeHUS
HaO/TI0/IeHuH, W3MepeHHH, SKCIIePUMEHTOB, MUKpOIIperiapaThl pPaCTUTE/bHBIX,
JKUBOTHBIX U OaKTepUaIbHBIX KIeTOK.

JIaGopaTopHbIe U MpPAaKTHYeCKHe PadoThI:

JlabopatopHasi pabota Ne 1. «M3yueHWe KaTaIUTUUYECKOH aKTHBHOCTH
(dhepmMeHTOB (Ha MprMepe amMua3bl UK KaTasasbl)».

JlabopatopHasi pa6ora Ne 2. «VI3yuyeHwe CTpPOeHMs] K/IeTOK pacTeHHH,
JKUBOTHBIX Y OaKTepuii 1MoJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIperaparax U UX
onucaHue».

Tema 4. JKusHeeATe/TbHOCTb K/I€TKH.

OOmeH BeIrecTB, WM MeTab0/MM3M. ACCUMUMALMS (TUTAaCTUUeCKU 00MeH) U
JUCCUMUISIMSA (SHEepreTUueCcKuii 0oOMeH) — /IBe CTOPOHBI eJMHOro Tipoliecca
MeTabosm3Ma. Posib 3aKOHOB COXpaHeHHsl BeIleCTB W SHEPruu B TIOHUMaHUU
MeTabom3ma.

Tumnbel oOMeHa BelleCTB: aBTOTPO(HBIN U reTepoTpodHbIid. Ponk dhepmeHTOB
B 0OMeHe BellleCcTB U MpeBpalljeHUH SHePryu B KJeTKe.

dotocuHTe3. CpeToBass M TeMHOBasg (asbl (OoTOCHHTe3a. Peakiuu
doTocuHTe3a. PpPeKkTUBHOCTL PoTOCHHTe3a. 3HaueHue (OTOCUHTe3a AJisl >KU3HU
Ha 3emsie. BausiHue ycioBuid cpefibl Ha ()OTOCHMHTE3 U CIIOCOObI TIOBBIIIIEHUS €T0
MPOAYKTUBHOCTHU Y KY/JIbTYPHBIX paCT€HUM.

XemocuHTe3. XeMOCHHTe3upytole bakrepud. 3HaueHWe XeMOCHHTe3a /st
JKU3HU Ha 3emJie.

OHepreTueckuii oOMeH B KieTKe. PaciijeryieHve BeIlecTB, Bbifie/ieHHe U
aKKyMyJ/IMDOBaHWEe »SHEepruuM B K/aeTKe. OTafbl SHepreTUueckoro obmeHa.
[I'mukomms. bpoxenuwe u ero Buzpl. KuciopogHoe OKWC/IeHME, WU K/IETOUHOE
JIbIXaHUe. OxkucuTenbHOe dbochopunrpoBanue. Db PeKTUBHOCTD
9HEepreTHYecKoro obmeHa.

Peakijui wmaTpuyHOro cuHTe3a. ['‘eHeThueckass wuHdpopmaius u IHK.
Peanusanysg reHeTuueckord HH@(OpMaLy B KieTKe. ['eHeTMUYeCKUM KOJ, U €ro
cBoiicTtBa. TpaHckpunius — MaTpuuHbiii cuHte3 PHK. Tpancoisaiusa — 6uocuHTe3
Oesmka. Orarbl TpaHCHAMU. KoaupoBaHue amMHHOKWCIOT. Pomb pubocom B
buocuHTe3e Oenka.

HexksieTouHble )opMbl KHM3HU — BUPYCHI. VicTopys OTKpbITHs BUpycoB (/. U.
MBaHoBcKuii). OCOOEHHOCTM CTPOEHHMS W JKMU3HEHHOrO I1MK/a BHPYCOB.
bakTtepuocdaru. bonesHu pacTeHuld, >XUBOTHBIX K UeJiOBeKa, BbI3bIBaeMble
BUpycamMu. Bupyc ummyHozseduiivta uenoBeka (BUY) — Bo36yautens CITW/a.



OOpatHasi ~ TpaHCKpUMLMs, peBepraza U  MHTerpasa. [Ipoduiaktrka
pacripocTpaHeHust BUPYCHBIX 3a00/1eBaHUM.

JemMoHcTpanun:

[Toptpetsr: H. K. Kosbos, 1. . iBaHoBCcKuM, K. A. Tumupsses.

Tabmuipbl U cxembl: «THUIBI nUTaHUSA», «MeTaboaHu3M», «MHUTOXOHAPHUS»,
«DHepreTuyeckuii obmeH», «Xsoporuact», «Porocunres», «CtpoeHune [JHK»,
«CTpoenue U (DyHKIIMOHUPOBaHUe reHa», «CuHTe3 Oenka», «['eHeTUUeCKU Ko/»,
«Bupyce», «bakrepuodarn», «CTpoeHre W >ku3HeHHbIM LWka Bupyca CITN/a,
bakTepuodara», «Perumukarms JTHK».

OO6opyoBaHue: Mojeny-anmMKaun «Y asoenrne [THK u TpaHCKpHIIIUS»,
«buocunTes 6enka», «CTpoeHue KaeTKu», Mozienb CTpyKTypbl JTHK.

Tema 5. PasMHO)XeHHe ¥ MHMBU/ya/IbHOEe pa3BUTHE OPraHU3MOB.

KneTouHblli LMK/, WM >KA3HEHHbIM LMK/ KieTKU. WHTepdasza M MUTOS.
[Tpoueccel, nporekawomye B HHTepdasze. Pernmkanus — peakyusi MaTPUYHOIO
cunte3da [IHK. CrpoeHue XpomMocoM. XpOMOCOMHBIM Habop — KapUOTHIIL
OurnaougHbli U TalVIOWAHBIA ~ XPOMOCOMHbIe  Habopbl.  XpOMaTH/BbI.
lluTo/slornuecke OCHOBBI pa3sMHOKEHHS U UHAUBUAYA/JbHOTO  Pa3sBUTUS
OpraHu3MOB.

Henenune knetku — muto3. Crtaguu mutosa. Ilpolieccel, nmpoucxopsie Ha
pasHbIX CTaJUsAX MUTO3a. bruosornueckuii CMbIC/T MUTO3a.

[TporpammMupyemasi rubesb K/IeTKU — arlonTo3.

@opMbl pa3MHOKEHHsI OpraHu3MoB: Oecriosioe U mosioBoe. Buel 6ecrionoro
pPasMHOXXeHMS: JieJleHue HaJBoe, TII0YKOBaHWe OJHO- W MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BereTaTBHOe pa3MHO)KeHHe. VICKyCCTBeHHOe K/IOHHUpOBaHMe
OpPraHU3MOB, ero 3HaueHue [JJ1s CeJIeKLMH.

[TonoBoe pa3MHOKeHUe, ero OTJIMUKs 0T 6ecrosoro.

Metio3. Crtaguu Meiio3a. [Ipoijecchl, TTpouCXo/silie Ha CTafusiXx Meko3a.
[ToBegenne xpomocoMm B Mmero3e. Kpoccunrosep. buonormyeckuid CMbICT M
3HaueHue Merno3a.

['ameToreHes — mporecc 00pa3oBaHUsl T0JIOBBIX K/IeTOK Yy JKABOTHBIX.
[TosioBbIe >Kese3bl: CEMEHHUKU U sIMUHUKU. OOpa3oBaHWe U pa3BUTHE TOJIOBBIX
KJIeTOK — TraMmeT (CriepMaro30u/, SMLeK/IeTKa) — CrepMaToreHe3 U OBOreHes.
OcobeHHOCTH CTpOeHHUsl SIWLEKIeTOK U crepmaTto3ouioB. OIio[0TBOpeHHUe.
[TapTeHorenes.

WNupvBUyanbHOe pa3BuTHe (OHTOreHe3). OMOpHOHA/NbHOE  pa3BUTHE
(ambOpuorene3). Drtarnbl SMOPHUOHAIBHOTO PA3BUTUS Y MMO3BOHOYHBIX >KUBOTHBIX:
npobneHve, racTpynsuusi, opraHoreHe3. ITocTamOpuoHanbHOe pa3Butve. TUIIbI
MOCT3MOPUOHA/ILHOTO Pa3BUTHS: TpsIMOe, HempsMoe (JIMUMHOUHOe). BiusiHue



cpeJbpl Ha Pa3BUTHE OPraHM3MOB, (DaKTODPbI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIE
YPOZCTBaA.

Poct u pasButue pacteHuid. OHTOreHe3 LIBETKOBOTO pacTeHMs: CTPOEHHE
CeMeHHU, CTa/Iuu Pa3BUTHS.

JdeMoHCcTpanuu:

Tabmuibl 1 cxembl: «®POpMBI pa3MHOKEHUST OPraHU3MOB», «JIBolHOe
OMJIOJJOTBOPEHME Y LIBETKOBBIX pacTeHUl», «BereraTuBHOe pa3MHOXKeHHe
pacTeHMil», «/leneHve KieTku Oaktepuil», «CTpoeHHe TIOJOBBIX KJIETOK»,
«CTpoeHue XpomMoCOMbI», «KeTouHbii LWk, «Permmkaiusa JHK», «Mwurtos»,
«Metio3», «IIpsmoe 1 HenpsiMoe pa3BUTHE», «l'ameToreHe3 y MIEKONUTAIOLIUX U
yesi0BeKa», « OCHOBHbIE CTaIUM OHTOT€He3a».

Ob6opynoBaHue: MUKPOCKOI, MUKpOIIperiaparhl «Criepmarto3ou/bl
MJIEKOTIUTAIOLLero», «SHlleKneTka MJIeKOoNUTarolero», «KapuokuHes B KjeTKax
KOpelllka JiyKa», MarHuTHasg MoO/e/b-alruiMKalysa «/lejieHue KieTku», MoZesb
OHK, Mmozenb MmeTadazHOM XPOMOCOMBI.

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

JlabopatopHasi pabora Ne 3. «HabsmomeHne MHTO3a B K/IETKaX KOHUYMKA
KOpelllKa JiyKa Ha TOTOBBbIX MUKpOIIperapaTrax».

JlaboparopHasi pabora Ne 4. «VI3yueHue CTpOEHHS IOJIOBBIX KJ/I€TOK Ha
rOTOBBIX MUKpOIIperiaparax».

Tema 6. HacsieCTBeHHOCTH ¥ K3MEHUMBOCTh OPraHU3MOB.

[Ipeamet v 3aiauu reHeTUKU. VICTOpUS pa3BUTUA T€HeTUKU. Posib IUTOJIOrMA
Y 5MODHUOJIOTMM B CTaHOBJ/IEHWW TeHeTHMKW. BKsafi poCCUHCKUX U 3apyDOeKHbIX
YUEHBIX B pa3BUTHE TeHETHKHA. MeToAbl TeHeTHKH (TMOpHA0IoruuecKu,
LIUTOr€HeTUYECKUM, MOJIEeKYJIIPHO-TeHeTu4YeCKni). (OCHOBHbIe TeHeTHUYeCcKHe
TOHATHSA. ['eHeTUUeCKass CUMBOJ/IMKA, UCTIOJ/Ib3yeMasi B CXeMax CKpeljMBaHUM.

3aKOHOMEPHOCTHU Hac/ie[J0BaHUs TPU3HAKOB, yCTaHOB/eHHbIe ['. MeHgenem.
MoHorubpuHoe CcKpelljiBaHWe. 3akOH eAWHOOOpasvs TUOpUIOB TE€PBOTrO
rnokosieHusi. IlpaBuno JOMUHUpOBaHUSA. 3aKOH paclielyieHUsi [PU3HAKOB.
['unore3a yucrtoTsl ramert. [losiHOe U HeroJIHOe JOMUHVPOBaHKe.

OurubpugHoe  cKpellliBaHWe. 3akKOH  He3aBUCUMOIO  Hac/ie[JOBaHUS
NpU3HAKOB.  LldTOoreHeTHMUeCKWe  OCHOBBI ~ AWTMOPHUAHOTO  CKpEIMBaHUS.
AHanusupymolljee ckpeluBanue. Vcrionp30BaHue aHa/IM3UPYIOLLEro CKpelyBaHus
JJ1sI OTIpe/iesieHHsl TeHOTHUIa 0co0u.

CuervieHHOe HacjeZioBaHWe Tpu3HakoB. Pabora T. MopraHa 110
CLIe[IJIeHHOMY Hac/le[J0BaHUIO reHOB. HapyllieHue ClieryieHUsl TeHOB B pe3yJ/ibTare
KPOCCUHIOBepa.

XPpOMOCOMHasi TeOpUs Hac/IeICTBEHHOCTU. ['eHeTUeCcKue KapThl.



['eHeTrka nosia. XpoOMOCOMHOe OripefiesieHue 10Jia. AyTOCOMBI Y T10JIOBbIe
xpomocoMbl. ['omorameTHele U rerTeporaMeTHble opraHusmbl. HacsiemoBaHue
TPU3HAKOB, CLIETJIEHHBIX C TOJIOM.

V3MeHuUrBOCTb. Bu/ibl KI3MEHUMBOCTU: HeHaC/IeCTBeHHas U Hac/leCTBeHHas.
Pone  cpegpl B HeEHac/Ae[CTBEHHOW  M3MEHUYMBOCTHA.  XapaKTepUCTHUKa
MOAU(PUKALIMOHHON W3MEHUYUBOCTU. BapualiuoHHbIM psiJj U BapUallMOHHAs KPUBasl.
Hopma peakuyu npusHaka. KonmvuecTBeHHble U KauyeCTBEHHbIE MPU3HAKU U UX
HOpMa peaklyu. CBOKCTBa MOAU(MUKALIMOHHOW U3MEHUHBOCTH.

HacsieqcTBeHHas, WM TeHOTUIIAYECKasi, W3MeHUMBOCTb. KombuHaTuBHast
W3MEHUMBOCTb. MeHo3 U TI0/IOBOM TMPOIeCC — OCHOBAa KOMOWHATHBHOMU
M3MEeHUYMBOCTU. MyTaljMoHHasi U3MeHUMBOCTh. Kitaccudukaliys MyTaljuii: TeHHbIe,
XPOMOCOMHBIe, TeHOMHbIe. YacToTa U NMpUUYMHbBI MyTalui. MyTareHHble (paKTOpHI.
3aKOH rOMOJIOTMYECKUX PSIZIOB B Hac/eCTBeHHOU u3MeHurBocTH H. V. BaBusogsa.

BHesiiepHas Hac/1e[CTBeHHOCTb U U3MEHUMBOCTb.

['eneTuka uesnoBeka. Kapuotumn uyenoBeka. OCHOBHbIe MeTOJbl T€HETUKU
ye/I0BeKa: TeHeajlornueCcKuii, O/IM3HeLIOBbIM, [JUTOreHeTUUYeCKUM, OMOXUMUUeCKUH,
MOJIEKY/ISIPHO-T€HeTUUeCKUN. CoBpeMeHHoOe oripe/ie/ieHue reHOTHIIA:
TIOJTHOT€HOMHOe CeKBeHHMpOBaHWe, FeHOTUIMPOBaHUe, B TOM UYUCJ/Ie C TOMOLLIbIO
[Tl[P-ananu3a. HacneacTBeHHble 3a0o0sieBaHMSI UesioBeKa: TeHHble 0o0/e3HH,
Oo/le3HM C HaC/Ie[CTBEHHOW Ipepacrio/io’KeHHOCTbI0, XPOMOCOMHBIE 0O0JIe3HH.
ComaTtrueckve U reHepaTuBHble MyTaluu. CTBOJIOBbIe KJIeTKU. [IpuHLUIEBI
3[0poBOr0 00pasa >KW3HU, JUAaTHOCTUKH, TIPO(MUIAKTHKY U JIeUeH sl TeHeTUUeCKUX
bonesHeii. MeauKo-reHeTMUEeCKOe KOHCY/JIbTUPOBaHHe. 3HaueHHe MeAUlIMHCKOU
TeHeTHKHU B TPe/IOTBPAII[eHUH U JIeUeHNH TeHeTHUeCcKuX 3ab0/ieBaHMi ye/loBeKa.

JdeMoHCcTpanuu:

[Toptpetsr: I'. Menpens, T. Mopran, I'. ge ®pus, C. C. YerBepukos, H. B.
Tumodgees-Pecosckuii, H. 1. BaBusos.

Tabmuiel W cxeMbl:  «MoOHOTMOpPHIHOE — CKpell[iBaHHWE H  €ro
LIUTOTeHeTUYeCKasi OCHOBa», «3aKOH paclleryieHusi U ero LUTOreHeThuecKas
OCHOBa», «3aKOH UWCTOTBI  ramer»,  «J/IurubOpugHOE  CKpeIl[MBaHUE»,
«[QuTonornueckue  OCHOBbI ~ JUTMODUHOTO  CKpeL[UBaHUS», «Metio3»,
«B3aumopencTBre aie/ibHbIX TeHOB», «l'eHeTUUeCKWe KapThl pacTeHUH,
JKUBOTHBIX U yYejloBeKa», «['eHeTuka rosia», «3aKOHOMEpPHOCTU Hacje[0BaHUs,
CLIEIUIEHHOI'O C MO0JIOM», «KapuoTurbl uyejioBeKa U JKUBOTHBIX», «BHbl
M3MEeHUYMBOCTW», «MoauduKkalimoHHass W3MeHUHMBOCTb», «HacmegoBaHue pesyc-
(dakTopa», «I'eHeTHKa rpynn KpoBu», «MyTaljuoHHasi U3MEHUHUBOCTb».

OO6opyioBaHue: MOZeNIU-anIMKaluy  «MOHOTHOpHHOe CKpeI[UBaHue»,
«HeronHoe gomMuHHpOBaHME», «/IUrHOpUHOE CKpeluBaHue», «IlepekpécT



XpPOMOCOM», MHKDOCKOIl W MHUKporipernapaT «Jlpo3oduna» (HopMma, MyTaluu
(hopMBI KPBUTLEB M OKPACKH TeJla), repOapuii «['opox ITOCeBHOM».

JIaGopaTopHbIe U MpaKTHYeCKHe PadoThI:

JlabopatopHasi pabora Ne 5. «V3ydyeHue pe3ynbTaTOB MOHOTUOPHUIHOTO U
JUTHOPUTHOTO CKPeIMBaHus y Ap030Ghu/bl Ha TOTOBBIX MUKpOTIperiapaTax».

JlabopatopHasi pabota Ne 6. «M3yueHre MoAMGbHUKALIMOHHON W3MEHUHUBOCTH,
MOCTPOEHVe BapHaLMOHHOIO psiJila MU BapUaLMOHHOW KPUBOW».

JlabopatopHasi pabota Ne 7. «AHanu3 MyTaluui y /Apo30(GuIbl Ha TOTOBBIX
MUKpOIIperiapaTax».

[TpakTrueckas pabora Ne 2. «CocTaB/ieHWe ¥ aHa/lW3 POJIOCTIOBHBIX
yesi0BeKa».

Tema 7. Cenekius opraHnu3zMoB. OCHOBbI OHOTEXHO/IOTHH.

Ceslekusl KakK Hayka M IIpoLieCcC. 3aposK[IeHue CeJIeKLUU U [JOMeCTUKAaLVs.
Yuyenne H. U. BaBunoBa o0 1jeHTpax TMPOUCXOXKAEHUS W MHOTrooOpa3us
KYJIbTYPHBIX pacTeHud. LIeHTpbl MPOUCXOXKJeHHs AOMallHUX >KUBOTHBIX. CoOpT,
1opoJa, LITaMM.

CoBpeMeHHbIe MeTO/IbI CeleKI[ii. MacCOBBI M UHAUBUAYATbHBINA 0TOOPHI B
CeNeKLMM pacTeHud W >XKUBOTHBIX. OLleHKa 3KcTepbepa. biM3KopoacTBeHHOe
cKpenuBaHve — WHOpuAMHT. Ywucras uHuA. CKpellliBaHWe YWCTHIX JIMHUM.
[etepo3uc, win rubpuaHas cuia. HeposicTBeHHOe CKpellvBaHHe — ayTOPUIWHT.
OtpanénHas rtuOpuUgu3alsg W e€ ycrexu. VICKyCCTBeHHBIM MyTareHe3 U
TO/TyuYeHre TIOJIUIUIONJO0B. [lOCTW)KeHUs] CeJleKLMM paCTeHUM, >XUBOTHBIX U
MHUKPOOPIraHM3MOB.

buorexHosoryvss Kak OTpac/b IPOM3BOACTBA. I'eHHass WH)XKeHepus. OTarllbl
co3manus pekoMmbuHaHTHOM JIHK wu TpaHCreHHBIX opraHu3moB. KieTouHas
vHKeHepys. KietouHble Ky/ibTypbl. MUKPOK/IOHA/IBHOE Pa3MHOKEHUE DPaCTeHWN.
K/ioHrMpoBaHHWe BBICOKOMPOJYKTUBHBIX CEIbCKOXO3UCTBEHHbIX OpPraHW3MOB.

OKonornueckie W 3TMUeckne  mnpobnempl. I'MO  —  reHeTHYeCKH
MOAU(ULMPOBaHHbIE OPTraHW3MBl.
[emMoHCTpaLuu:

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

Tabnuiel ¥ cxeMmbl: KapTa «Ll|eHTpbI MPOUCXOXKAEHWS W MHOroobpasus
KY/IbTYPHBIX pacTeHun», «Ilopofbl AOMaIIHMX KUBOTHBIX», «COpTa Ky/JIbTYPHBIX
pacteHuii», «OTganéHHas rubpuausanus», «PaboTel akagemuka M. ®. ViBaHoBa»,
«[omumnongusi», «OOBEKTbI OHOTEXHO/MOTUW», «KJjleTouHble KYJIbTYphl U
KJIOHUPOBaHue», «KOHCTpyHpOBaHue U [epeHOC FeHOB, XPOMOCOM».

O6opyioBaHKe: MYJISDKU TIJI0/I0B U KOPHEIIOZI0B AUKUX ()OPM U KYJIbTYPHBIX
COPTOB pacTeHul, repbapuii «Ce/lbCKOX03SIMICTBEHHbIE PAaCTEeHUSI».



JIaGopaTopHbIe U MPAKTHYECKHEe PadOThI:

OkcKypcusi «OCHOBHbIE MeTO/bI U [JIOCTMDKEHHSI CeJIeKIMM DPAaCTeHWd |
JKUBOTHBIX (Ha CeJIEKLIMOHHYHO CTaHLIUIO, TJIEMEHHYO bepmy,
COPTOHWCITBITaTelbHBIA ~ yUaCTOK, B TeIUIMYHOE XO35WCTBO, J1aboOpaTOpHIO
arpoOyHUBEPCHUTETA WM HAyUHOTO L[€HTPa)».

11 KJIACC

Tema 1. OBo/TIOI[HOHHAA OMO/IOTHA.

[IpeAnochbIKM BO3HUKHOBEHUSI SBOJIIOLIMOHHOW TEOPUU. OBOJIFOL[MOHHAS
TeopHusi U eé MecTo B Ouosoruu. BiusiHue 3BOMIOIMOHHOM TeOpWH Ha pa3BUTHE
buosioruu U APYTUX HayK.

CBugetenscTtBa 3BoMOLUU. [lasleoHTO/IOTHYECKHEe: TI0C/Ie0BaTeTbHOCTh
MOSIBJIEHUS BU/IOB B [a/IEOHTOJIOTUUYECKOU JIETOMMUCH, Tepexo/iHble (POPMBI.
buoreorpadguueckue: CXo/CTBO U pa3nuure (ayH 1 ¢h1op MaTePUKOB U OCTPOBOB.

OMOpHo/IoTUYeCKHe: CXOJCTBA Y pa3iduusi SMOPHOHOB pa3HBIX BU/IOB
1M03BOHOUHbIX. CpaBHUTE/bHO-aHATOMUYECKUe: TOMOJIOTUUHbIe, aHa/JIOrMYHbIe,
pyAUMeHTapHble OpraHbl, aTaBU3Mbl. MOJIEKY/IIPHO-OMOXUMHUUECKHEe: CXOJCTBO
MEeXaHW3MOB HaC/e/ICTBEHHOCTY ¥ OCHOBHBIX MeTabO/MuecKux IyTed y Bcex
OpraHU3MOB.

OBomoLMoHHas Teopus Y. [lapBuHa. IIpeAnochuUlKM BO3HUKHOBEHUS
JapBUHM3Ma. [IBWDKYIIME CWIbI 3BOJIIOLMH BHUOB 10 JlapBHHY (M30BITOUHOE
pa3MHOXXeHHe TP OrPaHUYEHHOCTH PeCcypCOB, HeorpeJenéHHass W3MEeHUYMBOCTb,
6opb0Oa 3a CyljecTBOBaHUe, eCTeCTBeHHbI 0TOOP).

CuHretrueckas Teopusi 3Bo/oLuK (CT3) u e€é 0CHOBHBIE MOJIOKEHUS.

MukposBoJtonust. [Tonynsiius Kak eMHULA BU/Ia U SBOJIIOLIUH.

[Brkyiye cusbl ((pakTOpbl) SBOJIOLMU BUAOB B mpupoze. MyTallMOHHbIN
TpoljecC ¥ KOMOWHATWBHasi W3MeHUWBOCTb. [loMysisliMOHHBbIe BOJHBI U Apeid
reHoB. V30/iA111st U MUTpaIfusl.

EcTrecTBeHHBIM OTOOp — HarpaBasOmMuid  GakTop >BoyoLMA. DPOpPMBI
eCTeCcTBeHHOTo oTbopa.

[Tpucrioco6/1eHHOCTh OpraHU3MOB KaK pe3yJ/bTaT 3BOMIOLMM. [IpuMepsl
Tpucrioco6yieHnii y opraHu3MoB. ApoMopd03bl U UAMOaanTal|m.

Bug wu  BupoobpasoBanme. Kpurtepun Buza. OcHoBHble  (OpPMBI
BUZI000pa3oBaHus: reorpaduueckoe, SKOI0rMUECKOe.

MakposBositoriusi.  DPopMbl  3BOMIIOLMM:  (DUsIeTUYeCKasl, [UBepreHTHas,
KOHBepreHTHasl, apasenbHas. HeobpaTuMoCTh 3BOJTIOLMH.

[IpoucxoskeHre OT HecrelUaJnu3MpOBaHHbIX TpeAKoB. [Iporpeccupyroiias
crielany3anus. AfanTuBHas paJdaLiysl.

JemMoHcTpanum:



[Toptpetsl: K. Jlunuen, XK. b. Jlamapk, Y. JapsuH, B. O. KoBaneBckuu, K.
M. Bbap, 3. I'ekkenb, @. Mrosuiep, A. H. CeBep1joB.
Tabuibl ¥ cxeMbl: «Pa3BUTHe OpraHUUeCcKOro Mupa Ha 3emiie», «3apOo/ibIln

TO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «@Popmel  6opbOBI  3a
CYLIeCTBOBaHKEe», «EcTecTBeHHbIH 0TOOp», «MHOroo0pasue COPTOB paCTeHHI»,
«MHoroobpa3ue IIOpOJ,  JKUBOTHBIX», «[Tonynaun», «MyTaloHHas

WM3MEHUYMBOCTb», «Apomopdo3bl», «MaunoasanTtaiumn», «OOljasi [JereHeparus»,
«/IBrKyllle Cuibl 3BOJIOLMW», «KapTa-cxemMa MapuipyTta myTemiectBus Y.
HapBuHa», «bopbba 3a cyiecTBoBaHUe», «IIprCIIOCO0/IEHHOCTE OPraHU3MOB»,
«['eorpadurueckoe BHU000pa3oBaHue», « DIKOJIOTUUECKOe BUI000pa30BaHUe».

Ob6opyaoBaHue: KOJIIEKLUSI HAaCEeKOMbIX C pa3/MYHbIMU TUIAMU OKpacCKH,
Habop TUIOZIOB W CeMsiH, KoyuleKiys «[Ipumephl 3allfUTHBIX TIPUCITIOCOOTeHUN Y
JKUBOTHBIX», MOZiesib «OCHOBHBIE HarpaBAeHUs 3BOIOLUN», 00bEMHAs MO/JeNb
«CTpoeHue rojI0BHOTO MO3ra O3BOHOYHBIX».

buoreorpadguueckass kapta MHpa, KOJUIeKLusi «@POpMbl COXPaHHOCTH
WCKOMAaeMbIX >KUBOTHBIX U pacTeHul», Moje/b anrmmkaius «llepekpéct
XpOMOCOM», B/Ia)KHbIe TIperiapathl «Pa3BuTHe Hacekomoro», «Pa3Burue
NSTYLIKW», MUKporipernapaT «/lpo3oduna» (Hopma, MyTalid (POpMbI KpbLIbeB U
OKDAaCKH Tesa).

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

JlabopatopHasi pabora Ne 1. «CpaBHeHHe BHAOB 110 MOP(OIOrHYeCcKOMY
KPUTEPHUIO».

JlabopatopHasi pabota Ne 2. «Onurcanue npucriocob/eHHOCTH OpraHu3Ma U
eé OTHOCUTE/IbHOT'O XapaKTepa.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE )XU3HU Ha 3emiie.

[oHayuHble TIpeACTaB/e€HHS O 3apOXKAEeHWMU >KW3HU. HayuHble Truroressl
BO3HUMKHOBEHHUSl JKM3HU Ha 3emsie: abuoreHe3 W TaHCepMusi. XUMUYecKas
3BO/IOLMSL. AOHOTeHHBbIM CUHTe3 OpraHWYeCKWX BeIleCcTB U3 HeopraHUuecKuX.
OKCIepuMeHTa/IbHOe TIOATBePXKAeHNe XMMUUeCKOM 3BOIOLMA. HauanbHble 3Tarbl
buonoruueckon spomonuu. I'uroresa PHK-mupa. ®opmupoBaHre mMemMOpaHHBIX
CTPYKTYP W BO3HHMKHOBEHHE TIPOTOK/IETKW. [lepBble KIETKM W HX 3BOJIIOLMS.
®opMUpOBaHNEe OCHOBHBIX TPYTII KUBbIX OPraHHU3MOB.

Pa3BuTre xu3HU Ha 3emsie MO 3paM U rnepuogaM. Karapxen. Apxeuckas u
MpoTepo30iicKass 3pbl. Ilameo3oiickasi 3pa W €€ TMepuofbl: KeMOpPHMCKUH,
Op/IOBUKCKUM, CUITYPUUCKUH, IeBOHCKWI, KAME@HHOYTOJIbHbIN, TIePMCKUH.

Mes3o0301icKas 5pa ¥ eé nepuo/ibl: TPUaCOBBIU, FOPCKUM, MEJOBOM.

KaiHo30MCKasi 5pa W €€ Tepuofbl: TajeoreHOBbId, HEOTeHOBBIU,
AQHTPOITOT€HOBBIMU.



XapakTepucTHKa K/IMMaTa Y reoJoruyeckux mporeccoB. OCHOBHbBIE 3Tarlbl
3BOJIIOLIUM PACTUTE/IbHOTO U >KUBOTHOTO MHpa. Apomopdo3bl y pacTeHWd U
JKUBOTHBIX. [TosiB/ieHUe, pacliBeT ¥ BBIMUPAHUe TPYTI XKUBbIX OPraHHW3MOB.

CucrtemMa OpraHMYyeckKOro Mupa Kak oOTpaxkeHue >BOOLMU. OCHOBHBIE
CUCTeMaTU4eCKre rpynibl OPraHu3MoOB.

OBOJIIOLIUSA UesioBeKa. AHTPOIIOJIOTUS KaK HayKa. Pa3BuTue npeacTaB/ieHUd O
MPOUCXOXK/JEHUH uesioBeKa. MeToapl HW3ydeHWs] aHTporioreHesa. CxoacTBa U
pas3Muus yesoBeKa U KMBOTHBIX. CHCTeMaThuecKoe MoJIoKeHUe YesioBeKa.

Oewkyme  cunbl  ((pakTopbi) aHTPOIIOreHe3a. HacnenctBeHHast
W3MEHUMBOCTb UM  ecTecTBeHHbIM O0TOOp. OOmecTBeHHBIM 00pa3  >KM3HH,
W3rOTOBJIEHHE OPY/IUM TPYy/a, MbIIILJIEHUE, Peub.

OCHOBHBIE CTa[ji¥ Y BETBU 3BOJIFOLIMM YeJIOBEKA: aBCTPaJIONUTeKH, YenoBek
ymesnibid, YenoBek mnpsMoxopsiui, YesoBeK HeaHJepTaJibCKuM, YenoBek
pa3yMHbIi. Haxogkyd HCKOMaeMbIX OCTAaTKOB, BpeMsi CYIIleCTBOBaHHs, 00/1acTb
pacrnpocTpaHeHusi, 00BEM TOJIOBHOTO MO3ra, 006pa3 »KU3HH, OPY/IH.

YenoBeueckre pacbl. OcHOBHble  Oosiblliie  pacbl:  eBpPOMeOHIHast
(eBpa3uicKasi),  Herpo-aBCTpajioufiHasi  (9KBaTOpua/ibHasi), = MOHIOJIOUHAs
(a3maTcKo-amepuKaHCKasi).  UepTbl  TIPUCTIOCOOIEHHOCTH  TIpeZCTaBUTeeH
yeJIoBeUeCKUX pac K YC/IOBHUSIM CylleCTBOBaHMs. EJUHCTBO uenoBeyeCKUX pac.
Kpurtuka pacusma.

JdeMoHCcTpanuu:

[Toptpeter: ®@. Penu, JI. Ilactep, A. . Onapun, C. Muiep, I'. FOpu, Y.
JapBuH.

Tabmuupl 1 cxeMmbl: «Bo3HukHOBeHHe CoJHEUHOW cuUCTeMbl», «Pa3Burue
OpraHhueckoro wmwupa», «PactuTenbHasg KieTKa», «KHWBOTHasi KieTKa»,
«[Tpokapuotuueckasi kietka», «CoBpeMeHHasi CUCTeMa OpPraHWYecKOro MUpa»,
«CpaBHeHMe aHAaTOMUYECKHWX YepT CTPOeHHs 4Ye/ioBeKa U ueoBeKOoOpa3HbIX
o6e3bsii», «OCHOBHBIE MeCTa [aJleOHTOJIOTUUECKUX  HAxOJOK  TPeJKOB
COBPEMEHHOI0 YeJjioBeKa», «/lpeBHeuiume moau», «peBHue moan», «llepBbie
COBpeMeHHbIe JIt0/In», «He/moBeuecKue pachl».

O6GopymoBanue:  Myasbku  «IIpoucxoxkzeHue — deyoBeKa»  (OHOCTBI
aBCTPaJIONIMTEKA, IUTEKAHTPOMNa, HeaHJepTajblia, KPOMaHbOHLIA), CJIENKU WU
1300pakeHWs] KaMeHHBIX OpPYAMM TepBOOBITHOTO UesioBeKa (KaMHH-UOIIIIEpHI,
pybuna, ckpebma), TreoxpoHo/ioTUUeCKass Tabmuija, Kosutekiusi «PopMbl
COXPaHHOCTU WCKOTaeMbIX XKUBOTHBIX U PAaCTEHUI».

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

[TpakTrueckas pabora Ne 1. «/3yueHHe HMCKOIIaeMbIX OCTATKOB PAaCTeHUU M
JKABOTHBIX B KOJUIEKLIUSIX».



OKCKypCHUsi «IDBOJIIOLMSI OPraHMYecKoro Mupa Ha 3emsie» (B eCTeCTBEHHO-
HayUHbIM WIX KpaeBeJueCKUr My3ei).

Tema 3. OpraHusmbl U OKpPY)Karollas cpeja.

OKOJI0rMsl KaK HayKa. 3aZlaud M paszesibl SKOJIOTUU. MeTo bl S5KOJIOrMYeCcKuX
WCCJIeJOBaHUU. DKOJIOTUUEeCKOe MUPOBO33pDEHNEe COBPEMEHHOTO YeJIOBeKa.

Cpezbl 00WTaHUS OpPraHWU3MOB: BOJHAsi, Ha3eMHO-BO3/yllIHasi, TOUBEHHas,
BHYTpPHOPraHU3MeHHasl.

OKojornyeckde (akrtopel. Krnaccugukanus 3KOJ0THYeCKUX (PaKTOpPOB:
abuoTnueckre, OWOTHYECKHWE W aHTPOIOTeHHbIe. [lefiCTBUe 3KOIOTHMUeCKUX
(hakTOpOB Ha OpraHU3MBblI.

AbuoTtnyeckue (akTOpbI: CBET, TeMIlepaTypa, BAaKHOCTb. POTONepruoan3M.
[lpucnocobneHusi OpraHU3MOB K  JIeHCTBUIO  abOMOTUUeCKUX  (haKTOPOB.
buonorunyeckve puTMbI.

buotuueckve  QakTopel.  Buabl = 6MOTHYECKHMX ~ B3aMMO/ENCTBUM:
KOHKYpEeHLIYsI, XUILIIHWYeCTBO, cuMOM03 U ero ¢opmel. [lapa3uTtrsm, Koomnepauus,
MyTyajqu3M, KOMMeHcanu3M (KBapTHPAHCTBO, Hax/ieOHUUECTBO). AMeHCaIu3M,
HelTpanu3M. 3HaueHWe OHWOTMUECKUX B3aUMOJAEUCTBUM [i/Isi CYII[eCTBOBaHUS
OpraHM3MOB B MPUPOJAHBIX CO0OIIIeCTBaX.

OKOJIOTUYECKHWe XapaKTEePUCTUKX Tmony/asiud. OCHOBHBbIE [OKa3aTeu
MOMYJ/IILMA: YUCJIEHHOCTh, IJIOTHOCTh, POXK/JaeMOCTb, CMEpPTHOCTb, IPHUPOCT,
Murpauus. JJuHamMuKa 4iC/IeHHOCTU MOMYJISILUUA U e€ peryJisiiusi.

JdeMoHCcTpanuu:

[Toptpetsl: A. 'ymb6onbaT, K. @. Pynbe, 3. ['ekkerb.

Tabmuupl u cxeMbl: KapTa «[IpupogHbie 30HBI 3emin», «Cpeabl 0OUTaHUS
opraHu3MoB», «®dotonepuoausm», «llonynsauuu», «3aKOHOMEPHOCTH pOCTa
YMCJIEHHOCTH TONYJ/ISIUK UH(PY30pUU-Ty(PesibKu», «[IuieBblie Lenm».

JIaGopaTopHbIe U MPaKTHYeCKHe PadoThI:

JlabopatopHasi pabota Ne 3. «MopdoJsioruueckre 0co0eHHOCTU PacTeHUN U3
Pa3HbIX MeCT OOUTAHMUSI».

JlabopatopHast paborta Ne 4. «ByusiHre cBeTa Ha POCT U pPa3BUTHE UEPEHKOB
KOJieyca».

[TpakTrueckas pabota Ne 2. «ITofCUéT TIJIOTHOCTH TIOMY/ISIIUM pa3HbIX BUI0B
pacTeHUu».

Tema 4. Coo0111ecTBa ¥ 9K0/I0THUeCKHe CHCTEeMbI.

Coo0iiectBo opraHusMoB — OuoreH03. CTpPyKTypbl OuHOLleHO3a: BUOBas,
MPOCTPAHCTBEHHasi, Tpoduueckas (muieBast). Buabl-gomuHaHThl. CBSI3M B
buoreHo3e.

OKonoruueckde CucTeMbl (9kocucTembl). [loHsaTHe 00 3KOCHCcTeMe U
buoreorieHo3e. @PyHKIMOHA/IbHbIE KOMIIOHEHTbI SKOCHUCTEMbI: TPOAYLIEHTHI,



KOHCYMEHTBI, peiylieHTbl. KpyroBopoT BeIleCcTB U MOTOK SHEPTHUH B SKOCUCTEME.
Tpodurueckue (TuieBbie) YPOBHU SKOCHUCTeMbl. [IuiljeBble 1iefd U CeTH.
OcCHOBHBIE TIOKA3aTeMM 3KOCUCTeMbI: OMOMacca, TPOAYKLHUS. OKOJIOTHYeCKHe
MUpaMU/Ibl:  TIPOAYKLMHM, UWCIeHHOCTH, Ouomacchl. CBOMCTBA 3KOCUCTEM:
yCTOMYMBOCTh, CAMOPETYJIsALs, pa3BuTHe. CyKilecCHsl.

[IprpogHbIe 5KOCUCTEMBbIL. DKOCUCTEMBI 03€p U peK. DKOCUCTEMA XBOUHOTO
WY TIMPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOTeHHbIE ~ JKOCHUCTEMbI.  ATPO3KOCUCTEMBL. Y POO3IKOCUCTEMBI.
Brosiornueckoe U X035MCTBeHHOE 3HaUeHUe arpO3KOCHUCTeM M YPOOIKOCUCTEM.

Bropa3Hoobpasve Kak (akTop yCTOMUMBOCTH 3KocucteM. CoxpaHeHUe
6ronoruueckoro pa3HooOpasus Ha 3emiie.

Yuenve B. U. BepHazckoro o 6uocdepe. I'paHuIlpl, COCTaB M CTPYKTypa
6uocdepnl. JKuBoe BeiriectBO U ero (yHkimu. OcobeHHocTH OMochephl Kak
ryi0banbHONM 3KOCHCTeMbl. [JuHamMuueckoe paBHOBecMe U oOpaTHasi CBsi3b B
buocdepe.

KpyroBopoThI Bell[eCTB U OMOreoXUMUUecKue LUK/IbI 3/IEMEHTOB (yraepo/a,
a30Ta). 30Ha/IbHOCTh O6rocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B 6rocdepe 3eman. AHTPOIIOTeHHbIe 3MeHeHUst B Orocdepe.
['nobanbHble 3K00TMYecKue Mpo0ieMsbl.

Cocy1iiecTBOBaHHE TIPHUPOAbI U YeJi0BeueCTBa. CoxpaHeHue
6ropa3Hoobpa3sus Kak 0CHOBa yCTOWUMBOCTH 6uocdepbl. OCHOBA paliOHA/ILHOTO
yrpaBieHus: TPUPOAHBIMHU pecypcaMd M HUX WUCIo/b30BaHue. JloCTvKeHus
OrosiIorvy U 0XpaHa MPUPO/IbI.

JeMoHcTpanuu:

[Toptpetsi: A. [I)x. Tencnu, B. H. Cykaués, B. 1. BepHanackuii.

Tabmurpl U cxembl: «[luieBble lienu», «BHUOIIEHO3: COCTaB W CTPYKTYpa»,
«[Ipupopnbie coobijecTBa», «Llenmu mMUTaHUsI», «IKOJIOTMUECKas MHUpPaMUAA»,
«buocdepa u uenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOIO Jieca», «DKOCHUCTeMa
XBOMHOTro neca», «buonenos Bogoéma», «ArpoueHo3», «l[IpumepHsie
aHTPOTIOTeHHble  BO3JEMCTBUST HAa TPUPOJY», «BakHelllMe HUCTOYHUKHU
3arpsi3HeHUsT BO3/lyXa M TPYHTOBBIX BO/», «IlouBa — BayKHEHIasi COCTaB/ISIOIIAs
6rocdepbi», «PaKTOphI Aerpajaluu mouB», «I[lapHUKoBbi 3hdeKrT», «DPaKTOpHI
PaIMOAKTUBHOIO 3arpsi3HeHus Owocdepnl», «O0OIas cTpykrypa 6uocdepsbi»,
«PacripocTpanenne >xu3Hu B Omocdepe», «0O30HOBBIM 5KpaH OHOCheEpb»,
«Kpyrosoport yriepoja B 6uochepe», «KpyroBopot a3oTa B IIPUPO/E».

OOGopyaoBaHue: MojieNb-aIMIMKaIUs « TUNMUHbIe OHOLIEHO3bI», TepOapuii
«PacTtuTenbHbIe cOOOITIECTBAY», KO/IEKLIMN «BrolieH03», «BpeuTeu BayKHENUIIINX
CeJIbCKOXO3SIMCTBEHHbIX ~ KYJbTyp», repbapuM W KOJ/IJIeKI[UM pacTeHUud U
JKUBOTHBIX, TIPUHA/IJIEXKAIFe K Pa3HbIM SKOJOTMUeCKUM TpyIiaM OJHOTO BH/A,



KpacHast kaura Poccmiickont ®Pepepaiin, u300pakeHHSI OXpaHSEeMbIX BHOB
pacTeHuH U )KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUWA IIPOI'PAMMBLBI 110
bMOJIOI'MM HA  BA3OBOM  YPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHNMA

Cormacio ®I'OC COO, ycraHaBAMBalOTCI TpeOOBaHUSA K pe3yabTaTam
OCBOeHMS OOydYarOIMMHCS TMpOrpaMM  CpegHero  obmiero  0Opa3oBaHMS:
JTMUHOCTHBIM, MeTarpeIMeTHLIM U TTPeIMETHBIM.

JINMHHOCTHBIE PE3YJ/IbTATHBI

B cTpyKType /MUHOCTHBIX pe3yJ/bTaTOB OCBOeHUs Iipeamera «buosorus»
BbIZIe/ieHbl CJIeAyIOlHe COCTaBJISOIMe: 0CO3HaHWe 00yUYarol[UMUCS POCCUMCKOM
TPaKJaHCKON UJIEHTUYHOCTU — FTOTOBHOCTU K CAaMOPa3BUTHIO, CAMOCTOSITE/IbHOCTH
W CcaMOOITIpefieJieHUI0, Ha/luude MOTHMBAIMM K  oOyueHuto  Guosioruy,
1[e/leHaripaB/ieHHOe Ppa3BUTHe BHYTPEHHUX YOeXJeHWW JUYHOCTA Ha OCHOBE
K/TFOUEeBBIX I1[eHHOCTeN W WCTOPUYECKUX TPaAWLIMNA pPa3BUTHS OHUOIOTHUECKOTO
3HaHWUsI, TOTOBHOCTh M CIIOCOOHOCTH 0OYYaroIUXCsl pyKOBOJACTBOBAThCSI B CBOEM
J1esITeTbHOCTU  1[eHHOCTHO-CMbIC/IOBBIMUA ~ YCTAaHOBKaMH, TPUCYIIIUMU CHUCTEMe
Ouosiornueckoro obpa3oBaHMs, HaIMuhe SKOJOTMUecKoro IPaBOCO3HAHUS,
CTIOCOOHOCTH CTaBUTh 1[e/IU ¥ CTPOUTh JKHM3HEHHbIe TJIaHbl.

JINUHOCTHBIE pe3ybTaThl OCBOEHMS TpeaMeTa «BHOMIOTHS» [TOCTUTalOTCS B
eUHCTBe yueOHOM U BOCIUTATENbHOU [IeATeTbHOCTH B COOTBETCTBUM C
TPAJIULIMOHHBIMU POCCUMCKUMU COLIMOKY/IbTYPHBIMU, UCTOPUUECKUMU U TYXOBHO-
HPABCTBEHHBIMU 1[eHHOCTSIMU, TIPUHSTHIMU B 00I[eCTBe TIpaBWIaM{d M HOpMaMu
TOBe/IeHHsI U CIOCOOCTBYIOT TMpolieccaM CaMOINO3HaHUS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, Ppa3BUTHs BHYTPeHHeW TMO3UIUM JIMYHOCTHU, TIaTPUOTHU3Ma,
yBa)keHUs1 K 3aKOHY U TPaBOMOPS/IKY, Ue/l0BeKy TpyJia U CTapllieMy MOKOJeHUIO,
B3aMMHOTO YBa)KeHUs, Oepe)KHOro OTHOIeHUs K KyJbTypHOMY Hac/IeAuio u
TPaIULIUSIM MHOTOHAIMOHAMBHOTO Hapoja Poccuiickoit Defepariuu, Tpupojie U
OKpY>Karollel cpefe.

JINYHOCTHBIE pe3y/bTaThl OCBOeHHs yueOHOro ripegMeTa «buoaorUs»
JOJDKHBI OTpaXkaTb TOTOBHOCTb U CITOCOOHOCTb 00YyYaroIIUXCsi PYKOBOACTBOBAThHCS
chopMHUpPOBaHHOW BHYTPEHHeM TMO3UlMel JIMUHOCTH, CHUCTEMOW 1IeHHOCTHBIX
OpHEeHTALWM, TI0O3UTHUBHBIX BHYTPEHHUX  yOeXJeHWi, COOTBETCTBYIOIIUX
TPAJIUI[MOHHBIM I[eHHOCTSIM POCCHUHCKOTO OOIIecTBa, paciivpeHue >KU3HEeHHOTO
OMbITa U OMbITA AeSITe/JIbHOCTH B TPOLIecce peasun3aliid OCHOBHBIX HaripaBjeHUM
BOCITUTaTeTbHOU [IesITeTbHOCTU, B TOM UMCJIe B UaCTH:

1) rpa)kIaHCKOT'0 BOCTIMTAHUSA:

cchOpMHUPOBAHHOCTH TPAXKJAHCKOM TIO3ULINK 00yUaroIIierocsi Kak akTUBHOTO U

OTBETCTBEHHOTO UjleHa POCCHUMCKOT0 00IIleCcTBa;



OCO3HaHWE CBOUX KOHCTUTYI[MOHHBIX TIPpaB M 00s13aHHOCTeH, YyBa)KeHHe
3aKOHa Y MpaBOMOPSIJKa;

FOTOBHOCTH K COBMECTHOM TBOPUECKOM [esiTeTbHOCTA TIPU CO3/JaHUU
yueOHBIX MMPOEKTOB, pellleHWH yueOHBIX W T03HaBaTe/bHBIX 3a7iau, BBLIMTOTHEHUN
O1O0IOTUUECKUX IKCTIEPUMEHTOB;

CrIOCOOHOCThL — OTipefiesIsiTh  COOCTBEHHYIO TIO3WI[MI0 TI0 OTHOIIEHWIO K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U OObSICHATh e€;

yMeHUe YUUThIBaTh B CBOMX JEUCTBUSX HEOOXOAWMOCTh KOHCTPYKTHBHOI'O
B3aMMOJIENCTBUS JIFOJel C pa3HbIMU yOeXXIeHUsMU, Ky/IbTYPHBIMH 1IEeHHOCTSIMU U
COLIMA/IbHBIM T0J/IOKEHUEM;

TOTOBHOCTh K COTPYJHWYECTBY B TIPOLIeCC€ COBMECTHOI'O BbIMIOTHEHHS
yueOHBIX, TIO3HABATeNbHBIX U HWCCAe0BaTe/IbCKUX 3a/lay, YBa)KATETbHOTO
OTHOIIIEHHSI K MHEHHWIO OIMOHEHTOB TIPHU OOCYKAEeHWHW CIIOPHBIX BOIIPOCOB
OMOIOrUYEeCKOTO CO/lepIKaHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOM /leATe/TbHOCTH;

2) IaTPUOTHUYECKOT'0 BOCTIMTAHMS:

chopMHPOBaHHOCTh POCCHUUCKOU rpakJjJaHCKOH WJIeHTUYHOCTH,
NaTpUOTH3Ma, YBa)KeHWsS K CBOEMY Hapojly, UyBCTBa OTBETCTBEHHOCTH Tepe[
PonvHOW, ropJoCcTH 3a CBOM Kpad, CBOW PoauHy, CBOM $3bIK U KYJIBTYDY,
TPOIIJIOe Y HaCTosil|ee MHOTOHAL[MOHAIbHOT0 Hapoza Poccuy;

1[eHHOCTHO€e OTHOIIeHUe K TIPUPOJHOMY Hac/Ie[JUi0 U MaMSITHUKaM MPUPO/IbI,
JOCTWKeHUsIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CrOCOOHOCTh OLleHMBAaTh BK/aZi POCCHUMCKUX YUEHBIX B CTAHOBJIEHHE U
pa3BuTHe OWONIOTUM, TIOHWMMAaHHWs 3HaueHWs OWONOTMM B II03HAHWW 3aKOHOB
TIPUPO/IbI, B )KU3HHU Ue/IOBeKa ¥ COBpEMEHHOT0 00II[eCTBa;

uzieiiHass yOe)KJEHHOCTb, TOTOBHOCTb K C/Iy>KeHWI0 M 3amure OTeuecTBa,
OTBETCTBEHHOCTH 3a ero Cy/ib0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

OCO3HaHKe JIyXOBHBIX LIeHHOCTeW pOCCUMCKOTO Hapo/ia;

c(hOpMUPOBaHHOCTb HPABCTBEHHOI'O CO3HAHUSI, STUYECKOT0 TIOBeJeHUS;

CTOCOOHOCTh OIleHMBAaTh CUTYAl[dI0 W TIPUHUMAaTh OCO3HaHHbIE peIlleHwus,
OpHEHTHPYSICh Ha MOpa/lbHO-HPaBCTBeHHbIe HOPMbI U 1|eHHOCTY;

0CO3HaHUe JIMYHOTO BKJ/Ia/la B TIOCTPOEHHE YCTOMUHBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIIIEHWE K CBOMM POJIUTEJISIM, CO3/JaHHI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TIPUHATUS 1IEHHOCTEM CeMeWHOM JKU3HM B COOTBETCTBHUU C
TpaAULIUSIMU HapoZioB Poccuy;

4) 3cTeTUYeCcKOro BOCIIUTAHUSA:

3CTeTHYeCKoe OTHOIIeHWe K MHPY, BK/IIOUas 3CTeTHKY ObITa, HAyuyHOro U
TeXHUUEeCKOr0 TBOPUECTBa, CIIOPTa, TPY/a, 00111eCTBeHHBIX OTHOIIIEHU;



TTOHVMaHKe YMOLMOHA/ILHOTO BO3/IeMCTBYS JKUBOU MPUPO/BI U €€ 1[eHHOCTH;

TOTOBHOCTb K CaMOBBIDaXKEHWIO B pa3HbIX BUJlaX MCKYCCTBa, CTpeM/eHHe
TIPOSIBJISITH KAUeCTBa TBOPUECKOM JINUHOCTH;

5) ¢usnueckoro BocnUTaHUsA, (GOPMHUPOBAHHUA KYJLTYPHI 3J0POBbSI H
IMOLMOHA/ILHOTO 0/1aromo/Tyunsi:

MOHVMaHWe W peaiv3aliyds 370poBoro U 0Oe3omacHoro obpasa >KHU3HU
(3mopoBoe  TMTaHWe, COOIOZIEHWMEe  TUTMEHWYeCKUX TIpaBUI W HOPM,
cOa/laHCUPOBaHHBIA DPEKUM 3aHATHM W OTAbIXa, peryyspHas ¢usndeckas
aKTUBHOCTb), 0Oepe)KHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUSI K
coOcTBeHHOMY (PM3UUYECKOMY M TICUXUYeCKOMY 3/10POBbIO;

MOHMMaHWe I[eHHOCTH TIpaBWI WHAWBHIYa/JIbHOTO W  KOJIJIEKTUBHOI'O
Ge30macHOro MoBeZIeHHsI B CUTYaIHsIX, YTPOXKAIOIIUX 3/I0POBBIO U YKU3HHU JIFO/EH;

OCO3HaHWe TIOC/e/ICTBUM W HENpUATHS BPeAHbIX TPUBBIUEK (yrioTpebsieHus
aJIKOT0J1s, HADKOTUKOB, KYpeHUsI);

6) TpyAOBOro BOCIUTAHMS:

TOTOBHOCTH K TPYZY, OCO3HaHHe [IeHHOCTH MAaCcTePCTBa, TPY/0/t00He;

TOTOBHOCTh K AaKTHMBHOU [eSTeIbHOCTHM TeXHOJIOTMYECKOW U COLMaJIbHOU
HaTpaB/IeHHOCTH, CIIOCOOHOCTh MHHUI[MUPOBATh, TJIAaHUPOBAaTh U CaMOCTOSATeTbHO
BBITIOJTHATE TaKyIO [1esITeIbHOCTB;

WHTepeC K pa3inuHbiM cdepaM MpodecCHOHATLHOM [IesTeTbHOCTH, YMeHHe
coBepIllaTb OCO3HaHHBIA BBIOOD OyAyledt TipodecCMd W peaM30BLIBATh
coOCTBeHHbIe XKU3HEHHbIE TI/IaHbI;

TOTOBHOCTh W CIIOCOOHOCTH K 00pa3oBaHMI0O MW CaM000Opa3oBaHMIO Ha
TIPOTSDKEHUH BCel JKU3HU;

7) 3K0/IOTHYeCKOT'0 BOCITUTAHUS:

9KO0JIOTUYEeCKH 1iejiecooOpa3Hoe OTHOIlIeHHe K TIpUpoJie KaK WMCTOUHHKY
JKU3HU Ha 3eMJie, OCHOBe eé CYII[eCTBOBAHUSI;

TIOBBIIIIEHNEe YPOBHSI 9KOJIOTHYECKOW KyJ/IbTypbl: TpHOOpeTeHHe OIlbITa
TIJITAHUPOBAHUS TIOCTYIIKOB M OL[EHKA WX BO3MOXKHBIX TIOC/eACTBUM IS
OKpY>Karoller CpeJibl;

OCO3HaHHe T00a/bHOTO XapaKTepa 3KOJIOTUYECKUX Ipo0ieM U MyTed HX
pelleHus;

CIOCOOHOCTh  HMCIIO/Ib30BaTh IpHOOpeTaemMble IIPM H3YUYEHUH OHOJIOTUH
3HAHUSI W YMeHUs TIpu pellleHUH mMpobseM, CBSI3aHHBIX C paLMOHA/IbHBIM
IIPUPO/IOTIO/Ib30BaHUEM  (COOJIIO/leHHe  TIpaBU/I  TIOBEJIeHHUSI B TIPHPO/IE,
HalpaB/IeHHBIX HAa COXpaHeHWe paBHOBECHS B 3KOCHCTeMaX, OXPaHy BH/IOB,
9KOCHCTeM, brocdepnl);



aKTMBHOE HerpusTHe [eUCTBUM, TIPUHOCAIIMX BpeJ  OKpY’Karolleu
TIPUPOJIHOM Cpefie, yMeHHe TMPOTHO3MPOBaTh HeOJaronpusiTHbie 3KOJIOTUYecKre
ToC/e/ICTBYS MpeiINpUHUMaeMbIX IeMCTBUW U MpeIoTBpallaTh UX;

Ha/IMuve pa3BUTOr0 3KOJIOTMYECKOT0 MBIIIIEHUS, SKOJIOTUUeCKOU KY/bTYPHI,
ombITa JesiTeNTlbHOCTU 9KO0JIOTMYeCKOu HaripaB/IeHHOCTH, yMeHust
PYKOBO/ICTBOBAaTbCSI MU B T0O3HABaTe/SbHOM, KOMMYHUKAaTUBHOM U COLIMATbHOU
MpaKkTUKe, TOTOBHOCTU K y4aCTUIO B TIPAKTUUECKOM /lesITeIbHOCTH 3KOJIOTMUYeCKOn
HarpaBJ/IeHHOCTY;

8) neHHOCTH HAyUYHOT0 NMO3HAHMSA:

c(hOpMUPOBAaHHOCTL MHPOBO33PEHHs], COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO pa3BUTHSl HAyKW W OOIIIeCTBEHHOW IMPaKTUKH, OCHOBAHHOTO Ha /uajiore
KYJIbTYP, CIIOCOOCTBYIOIIIEr0 OCO3HAHUIO CBOET'0 MeCTa B TMOJIMKY/IbTYPHOM MUPE;

COBEpILIeHCTBOBaHUE $13bIKOBOM M UWTaTeNbCKOM KYJbTYpbl KakK CpejiCTBa
B3aUMO/IECTBUSI MEX/Y JIOJbMU U TIO3HAHUSI MUPa;

MOHMMaHue crelupuK OWOJOTHHM KakK HayKd, OCO3HaHUsS eé poid B
(OpMUpOBaHMU PAal[MOHATLHOTO HAy4YHOTO MBIIIIEHUs, CO3[JaHUU 1[eJIOCTHOTO
Tipe/icTaB/ieHUss 00 OKpY’KalollleM MUpe KakK O eJUHCTBe TPUPO/bI, YejloBeKa U
oO1iecTBa, B TI03HAHWM TIPUPOJHBIX 3aKOHOMEPHOCTeW U pellleHHd Mpobiem
COXpaHeHUs1 TIPUPO/IHOTO0 PaBHOBECHS];

yOeXXIEHHOCTh B 3HAUMMOCTH OHOJIOTUM /11 COBPEMEHHOMW IMBW/IM3AlIUM:
obecrieueHrsi HOBOTO YPOBHSI pa3BUTHS MeAWLIMHBI, CO3/laHUE T1ePCIIeKTUBHBIX
OMOTeXHOJIOTUM, CIIOCOOHBIX  pelllaTb  pecypcHble  Tpo0jeMbl  pa3BUTHS
ye/IoBeueCTBa, TTIOMCKA MyTel BbIX0/la U3 I100anbHBIX SKOIOTMUYEeCKUX MpobsieM U
obecrieueHrs1  Tepexofia K  YCTOMUKMBOMY  pa3BUTUIO,  pal[MOHATHLHOMY
WCII0J/Ib30BaHUIO0 TMPHUPOJHBIX pPeCcypcoB U (POPMHUPOBAHWIO HOBBIX CTaHAAPTOB
JKU3HU;

3aMHTEPeCOBAaHHOCTh B TMOAyueHHH OWOMOTMYeCKUX 3HAaHUM B 1IeJIsX
TIOBBIIIIEHUs]  00IIel Ky/JbTypbl, €CTeCTBEHHO-HAayYHONW TPaMOTHOCTH, Kak
COCTaBHOM YaCTH (PYHKI[MOHA/ILHON IPpaMOTHOCTU OOydJarommxcs, hopMupyeMoit
TIpU M3y4yeHUU OMOJIoTHHY;

TOHMMaHWe CYI[HOCTHU METO/IOB T03HaHMsl, UCT0J/Ib3yeMbIX B €CTeCTBEeHHBIX
HayKax, CIIOCOOHOCTU WCII0/Ib30BaTh T[IO/lyyaeMble 3HaHUSI [Ji aHalvd3a u
00BSICHEHUSI SIBJIEHWM OKDPY)KAlOIlero MUpa M TIPOUCXOASIMX B HEM M3MeHEeHUH,
yMeHUe [enaThb OOOCHOBaHHBbIE 3aK/IFOUEHHSI Ha OCHOBE HAyuHbIX (AKTOB U
MMEIOIIUXCS JAHHBIX C [1e/IbI0 MOTyUYeHUs JOCTOBEPHBIX BbIBO/IOB;

CIIOCOOHOCTh CaMOCTOSATEIbHO MCIIO/Ib30BaTh OMOOTUYecKre 3HaHUS ISt
peliieHust IPo6JieM B peanbHBIX )KW3HEHHBIX CUTYaLUsX;

OCO3HaHWe LIEHHOCTHM HAyUYHOM [1eTe/TbHOCTU, TOTOBHOCTb OCYIIECTBISTh
TPOEKTHYIO0 U UCC/IeI0BaTeNbCKYIO AesiTeTbHOCTh UHAWBUAYA/IbHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTb K  HENpephblBHOMY  00pa3oBaHHIO U
camMo00pa30BaHui0, K aKTUBHOMY IIOJIyU€HWIO HOBBIX 3HaHWUW IO OWOJIOTHU B
COOTBETCTBHH C JKU3HEHHBIMU ITOTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertaripeiMeTHbIe pe3y/bTaThl OCBOeHUsI yueOHOro rpeamera «buomorvsi»
BK/IIOUAIOT: 3HAuMMble i1  (OpPMHpOBaHUSI MHPOBO33peHHs 00yuaroIuxcs
MEXIUCIUTIIMHAPHBIE (MEXITpeAMeTHbIe) 00IjeHayuHble TIOHSTHS, OTpPa’karoIlue
1[e/IOCTHOCTh HAyUHOM KapTWUHbl MHpa U CIelUPUKY MeTO/0B T03HaHUS,
WCIO/Ib3yeMbIX B €CTeCTBEHHbIX HayKax (BelecTBO, SHeprusi, siBjieHue, IMpoLecc,
CcUCTeMa, HayuHbIM (akT, MPUHLMII, TUMOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopwus,
ucciefioBaHve,  HabmofieHrWe,  U3MepeHWe,  JKCIIEDUMEHT U JIPYTHX),
yHUBepcarbHble yueOHbIe JecTBUS (TI03HaBaTe/bHble, KOMMYHHKAaTHUBHbIE,

PEry/SITUBHEIE), obecrieurBaroIye dbopmMupoBaHHe (byHKIIMOHATBHOMN
IPaMOTHOCTM UM COI[MAZIbHOW KOMIIETEHI[UM O0O0yuaroluxcsi, CIIoCOOHOCTh
00yUaroIIUXCs WCTIO/Ib30BaTh OCBOEHHbIE MEXIUCIUTITMHAPHBIE,

MHUDOBO33peHUeCKre 3HaHWsg U yHUBepcajbHble yueOHble [eWCTBUSI B
T03HaBaTe/IbHOW U COLMAJIbHOU TMPaKTHKe.

MertaripeiMeTHble pe3y/bTaThl OCBOEHUsI TPOrpaMMbl CpeZiHero o00iiero
oOpa3oBaHUs [JO/DKHBI OTPaXkaTh:

OBJiafieHue YHUBepCa/JILHBIMU y4eOHbIMH N03HaBaTe/IbHbIMU
AeMCTBUAMM:

1) 6a30BbIe TOrHUECKHE JeHUCTBUSA:

CaMOCTOSITE/ILHO ~ (JOPMy/IMpOBaTh W aKTyaJu3upoBaTh  Tpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIO/Ib30BaTh MPU OCBOEHUM 3HAHWM TPUEMBI JIOTUUECKOTO MBILLIEHUS
(aHanu3a, CMHTe3a, CpaBHeHUs, KiaccuduKalyy, 060011eHus1), paCKpbIBaTh CMbIC/
OroioruuecKrx TIOHATHM (BBIZEISATh WX XapaKTepHble MPU3HAKH, YCTaHaB/IUBaTh
CBSI3U C IDYTUMU TOHSTUSMU);

ornpejensTh Leau [eATelbHOCTH, 3aJaBasg TapamMeTpbl U KDPUTEPUM UX
JOCTHKeHUsI, COOTHOCUTD pe3yJIbTaThl JesiTe/IbHOCTU C TIOCTaB/IeHHBIMU Le/ISIMU;

UCTIO/b30BaTh OHo/IoTHYecKye TIOHSATHS [yt 00bsicHeHUs1 ()aKTOB U SIBJIEHUMN
JKABOU MPUPOJBL;

CTPOUTbH JIOTUUECKUe pacCyKAeHusi (MHIyKTHBHbIe, [leYKTHUBHbIE, TIO
aHaJ/IOTHH), BBISIB/SATH 3aKOHOMEDHOCTH M TPOTUBOpeuUrsi B PacCMaTpUBaeMbIX
SIBJIEHUSX, (DOPMY/IMPOBATh BbIBOZbI U 3aK/HOUYEHNS;

MIPUMEHSTh CXeMHO-MO/IeJ/IbHbIe cpeAcTBa Al TIpe/iCTaB/IeHUs
CYIIeCTBEeHHBIX CBsI3eid M OTHOIIIEHWM B M3ydaeMbIX OUOMOrMuecKux obbeKTax, a



TaKKe  TMPOTUBOPEUMI  pa3HOro  pOJQ,  BbISBJEHHbIX B  pa3/IMUHBIX
VMH(OPMaLMOHHBIX UCTOUHHKAX;

pa3pabatbiBaTh TUIaH pellleHrss Npo0/ieMbl C YUETOM aHaaM3a UMEROIUXCS
MaTepUa/ibHbIX U HeMaTepUaibHbIX PECYpPCOB;

BHOCHUTb KOPPEKTUBHI B /leSITe/IbHOCTh, OLIeHUBaTh COOTBETCTBUE Pe3y/IbTaTOB
L|e/1sIM, OLIeHUBaTh PUCKU TIOC/IeCTBUM JesiTeIbHOCTY;

KOOD/IMHUPOBaTh W  BBHIMIOJIHATb pabOTy B  YCIOBUSIX  peajbHOTO,
BHUPTYa/bHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOZEUCTBYSI;

pa3BUBaTh KpeaTMBHOE MBIILIJIEHNe TIPU pellieHrH XKU3HeHHBIX pobieMm.

2) 0a3oBbIe HCC/IEA0BATETbCKHE IeHCTBHS:

BJIa/IeTh HaBbIKaMM yueOHO-UCC/IeZIoBaTe/IbCKOM U TIPOEKTHOM /IesiTe/IbHOCTH,
HaBbIKaMH  pas3pellieHdsi MpobjieM, CMOCOOHOCTBIO ¥ TOTOBHOCTBIO K
CaMOCTOSITeJTbHOMY TOMCKY MeTOZIOB pellieHUs TIPaKTUUYeCKUX 3ajjay, MPUMEeHEeHUI0
pa3/IMYHbIX METO/IOB TTIO3HAHUSI;

WCII0/Tb30BaTh pa3/iMyHble BU/Ibl [1eITEbHOCTU [0 TOJIyYeHHI0 HOBOIO
3HAHUS, €ro HWHTepIipeTalid, IIpeoOpa30BaHUI0 U TPHUMEHEHHI0 B y4eOHBIX
CUTYyal[UsX, B TOM UHCJIe TIPU CO3[jaHUM YUeOHBIX U COL[MAbHBIX IPOEKTOB;

(dhopmMHpOBaTh HayUHbIM THIT MBIIIJIEHUS, B/aJ|leTb HayYHOH TePMHUHOJIOTHEN,
K/IFOUeBbIMH TIOHSATUSIMUA U METO/IaMU;

CTaBUTh W (HOpPMy/IMpOBaTh COOCTBEHHBbIE 3aflaud B 0OOpa3oBaTeIbHOMU
JesiTeNTbHOCTU U )KU3HEHHbIX CUTYaLUsX;

BBISIBJISITb  [IPUYMHHO-C/IE[ICTBEHHbIE CBSI3U M aKTyaJM3uMpOBaTh 3ajauy,
BbIZIBUTATh TUIIOTEe3y eé pellleHds, HaXOJuTh apryMeHThl /i JOKa3aTelbCTBa
CBOMX YTBepXK/IeHUM, 3a/laBaTh MapaMeTphbl U KPUTEPUU pellleHMs;

aHa/M3MpoBaTh TI0JiydeHHble B XOJe PpellleHUs 3aJjaud  pe3yJbTaThl,
KPUTHUYECKU OLIeHMBAaTh MX [IOCTOBEPHOCTb, MPOrHO3MPOBATh U3MEHEHHEe B HOBBIX
YC/IOBUSIX;

JlaBaTh OL[EHKY HOBBIM CUTYAI[HsIM, OL[eHUBATh TIPUOOPETEHHBIN OITBIT;

OCYIIIeCTBJISITh 1]e/IeHarpaB/IeHHbIM TIOUCK TiepeHoca CPeACTB U CIocoOoB
JIeNCTBYs B MPO¢eCCUOHANTBbHYIO Cpeay;

yMeTh TIePeHOCHUTb 3HaHHUSl B TI03HaBaTe/JIbHYI0 W TMpPaKTUUecKyr 00/acTu
JKU3HEesITe/IbHOCTY;

yMeTb UHTeTPUPOBAaTh 3HAHUS U3 Pa3HBIX MPeMETHBIX 00/1acTel;

BbIZIBUTaTh HOBbIE W/JeH, MpejjlaraTb OPUTMHAJ/bHbIE TOAXO0/bl U pelleHus,
CTaBUTh TIPO0/IEMbBI U 3a/lauH, JAOIyCKAaoIIUe ajibTepHAaTUBHBIE PellleHusl.

3) pabota c uadpopmaruei:

OpPHEHTUPOBATHCS B Pa3/IMUHbIX UCTOYHUKAX UHPOPMAaIUK (TeKCTe yueOHOTO
rmocobusi, Hay4yHO-TIOMYJ/ISIPHOM JjiUTeparype, OWO/JIOTHYECKHUX CJIOBapsiX U
CTIPAaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax [JaHHbIX, B VIHTepHeTe), aHaJIU3HWPOBATh



MHGOPMAIHIO Pa3IMUHbIX BUJIOB U (DOPM IIpe/ICTaB/IeHMs], KpUTUUECKU OLIeHUBATh
eé I0CTOBEPHOCTDb U HETIPOTUBOPEUNBOCTb;

dbopMy/IpoBaTh 3arpochl ¥ TIPUMEHATb Pa3/IMUYHbIE METO/bI TIPU TIOUCKe U
orbope Guosiorrnueckoi WHMOpPMaly, HeOOXOAUMOM /IS BLITIOJTHEHHS y4eOHBIX
3a/1au;

rpuoOpeTaTh OIBIT MCIIOJIb30BaHUS WHGOPMAIJMOHHO-KOMMYHHUKAaTUBHBIX
TeXHOJIOTYA, COBEPIIEHCTBOBATh KY/IbTYPy aKTHBHOTO HCIT0/Ib30BaHMUsT Pa3/TMUHbIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO  BbIOMpaTh  ONTHMAaNbHYIO  (OpMy  IIpe/CTaB/IeHUS
bronoruyeckor uHbopMaK (cxeMbl, rpadyKH, JUarpaMMbl, TaOIULIbI, PUCYHKH
1 fipyroe);

WCTIO/Tb30BaTh HAyuHBIM s3BIK B KauecTBe cpeAcTBa mnpud pabote c
Ouvonornueckor wuH(poOpMaleil: TIPUMEHSATb XUMUUeCKHe, (U3HNUecKue W
MareMaTH4YecKhe 3HaKW W CHMBOJIBbI, (hOpMYyJibl, abOpeBHaTypy, HOMEHK/IATypYy,
WCIIO/Ib30BaTh M TIpeoOpa3oBbIBaTh ~ 3HAKOBO-CHMBO/IMUECKHE  Cpe/ICTBa
HarISIHOCTH;

B/IaZIeTh ~ HAaBBIKAMM  paclio3HaBaHWsA W 3alUThl  MH(OpMAaLUH,
MH(MOPMAaI[MOHHON 6€30T11aCHOCTH JIMYHOCTH.

OBJ/1afieHHe YHUBEPCA/TbHBIMH KOMMYHUKATUBHBIMH A€ CTBUAMU:

1) oGmieHue:

OCYIIeCTB/IATh KOMMYHHKALIMK BO BCeX Ccepax >KU3HH, aKTHUBHO y4aCTBOBATh
B Zia/IOTe WK JUCKYCCHUM TI0 CYIIIeCTBY OOCY»KZaeMou TeMbl (yMeHHe 3aJaBaThb
BOTIPOCHI, BBICKA3bIBaTh CYKIEHWsS OTHOCHUTETBHO BBLITIOJTHEHHS IpezjiaraeMoi
3a/lauy, YUMTHIBaTh MHTEPEChl U COTJIAaCOBAHHOCTH TO3WI[UN [JPYTHMX YUaCTHUKOB
JTMajiora Wi JUCKYCCHN);

pacrio3HaBaThb HeBepOasbHBIE CpefAcTBa OOIEeHHs, TTOHMMAaTb 3HaUeHHE
COLIMANBbHBIX 3HAKOB, TIPEJIIOCHUIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYalUH,
yMeTb CMSTYaTh KOH(MIMKTBI ¥ BECTH ITePeTr0BOPbI;

BJIaZIETh Pa3/IMUYHBIMUA CII0CO0aMH OOIIeHHs W B3aUMOEMCTBHS, TTOHUMATh
HaMepeHUsI IPYTUX JIto/lei, MPOSIB/ISATL YBAYKUTE/ILHOE OTHOIIIeHHe K cobeceHUKY
Y B KOPPeKTHOU popMe (hOpMy/IMpPOBaTh CBOU BO3PaKeHUSsI;

Pa3BEPHYTO W JIOTUYHO W3/laraTh CBOK TOUKY 3PEHUSI C HWCII0/Ib30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasi ieATe/TbHOCTD:

TTOHMMAaTh W KCITO/Ib30BaTh MPEMMYIIIeCTBa KOMaHAHOW W WHIUBUAYaIbHOM
paboThI TIpU pertieHny 6HoJIorryeckoi mpobembl, 060CHOBLIBAThH HEOOXOJUMOCTD
TIPUMEHEHHS TPYIIIOBLIX (HOPM B3aMMO/IeHCTBYS NP PellleHny yuebHol 3a1aum;

BLIOMpAaTh TEeMAaTHMKy W METOJbl COBMECTHBIX [AeMCTBHM C yuéTOM OOIHX
HMHTEPeCOB M BO3MOKHOCTEH Ka)k/I0T0 ujieHa KOJITIEKTHBa;



MpUHUMAaTh 1eJId  COBMECTHOM  [leATe/lbHOCTH, OpraHW30BbIBAaTb U
KOOD/JMHUPOBATh [JE€WCTBUS MO €€ IOCTWKEHWIO: COCTaB/sThb IUIaH [eWCTBUM,
pacrpeiesisiTh PO C Y4YETOM MHEHUM Y4YaCTHUKOB, OOCYXXIaTh pe3y/abTaThl
COBMECTHOU paboTh;

OlleHMBaTh KaueCTBO CBOETr0 BK/a/la M KaX/Oro ydaCTHMKA KOMaH/bl B
o011Tuii pe3ysbTar 1o pa3pab0TaHHBIM KPUTEPHSIM;

rpejijlaraTh HOBbIE TIPOEKThI, OLleHWBaTb WAed C TI03UIMM HOBU3HBI,
OpUTMHAIbHOCTH, TTPAKTUYECKON 3HAUMMOCTH;

OCYLIECTB/ISITh TO3UTUBHOE CTpaTernyeckoe TIOBeJileHWe B  Pa3/TMUHbIX
CUTYaL[UsIX, TIPOSIBJISATH TBOPUYECTBO 1 BOOOpakeHHe, ObITh HHUI[MATUBHBIM.

OBjajieHlie YHUBEPCA/IbHBIMHU Pery/JIATHBHBIMHU JJeMCTBUAMM:

1) camoopranmu3anus:

WCTI0/Tb30BaTh OMOJIOTHYEeCKWe 3HAHUS [jis BbIAB/I€HUS TPOOIeM W HX
pellieHus B )KU3HEHHbIX U yueOHbIX CUTyalUsX;

BLIOMpaTb Ha OCHOBe OHOJIOTUUECKUX 3HAHWW I1ieJieBble U CMBIC/IOBBIE
YCTAaHOBKU B CBOUX JIEMCTBUSAX U MOCTYITKAX M0 OTHOIIIEHUIO K YKUBOU TPUPO/E,
CBOEMY 37I0POBbBIO U 3/10POBbI0 OKPY KaIOIIIUX;

CaMOCTOSITeJTbHO OCYILeCTB/ISATh TT03HABATE/IbHYIO JAeSTe/IbHOCTD, BBISB/ISTh
1ipo0/iemMbl, CTaBUTh U (POPMY/IMPOBaTh COOCTBEHHBIE 3aJjaul B 0Opa3oBaTe/IbHOM
J1esiTeNTbHOCTU U YKU3HEHHbIX CUTYallUsIX;

CaMOCTOSITEJTbHO ~ COCTaB/ISATh TUIAaH pellleHusi TIpo0sieMbl C  yUéTOM
MMEIOIUXCsl PeCYPCOB, COOCTBEHHBIX BO3MOYKHOCTeU 1 TIpe/[TIOUTeHH;

JlaBaTh OI[eHKY HOBBIM CUTYaI[UsIM;

PACIIUPSATh PaMKH yueOHOTo TIpe[MeTa Ha OCHOBEe JTMUHBIX TTPe/IITOUTeHH;

JlelaTb 0CO3HAHHBIN BBHIOOD, apryMeHTHPOBATh ero, 6paTh OTBETCTBEHHOCTh
3a pellleHue;

OLleHMBaTh TTPUOOPETEHHBIN OTIBIT;

criocobcTBOBaTh (POPMHUPOBAHUIO M TIPOSIBJIEHWIO IIIUPOKON 3SPYJUIMH B
pasHbIX 00/1aCTAX 3HAHWM, TIOCTOSHHO TIOBBIIIATH CBOH 0OOpa3oBaTeNbHBIA WU
KY/IbTYPHBIN YDOBEHB.

2) CaMOKOHTPOJIb:

JlaBaThb OLIeHKY HOBbIM CHUTyal[UsiM, BHOCUTb KODPEKTHBbI B JIeSITe/IbHOCTD,
OLleHUBaTh COOTBETCTBUE Pe3y/IbTaTOB LIeJisIM;

BJaZileTh ~ HaBbIKAMM  T103HABaTeJbHOM  pedieKCMMd  KaKk  OCO3HaHMS
COBepIlIaeMbIX [JIeCTBUM W MBICTUTENbHBIX TIPOLIECCOB, WX pe3y/JbTaTOB U
OCHOBaAHHM, WCTO/Ib30BaTh MPUEMBI pedIeKCHH MIJisi OL[eHKH CHUTYyallud, BbIOOpa
BEPHOTO pellleHus;

yMeTb OLIeHMBaTh PUCKUM W CBOEBPEMEHHO TMPHMHMMATh pelleHusi M0 UX
CHWKEHMIO;



TPUHMMAaTh MOTUBBI M AapryMeHTbl JDYTMX IIpDU aHajau3e pe3yJbTaTOB
JleATe/IbHOCTY;

3) npuHsTHE Cebs U APYyrux:

TIPUHUMATD Cebsi, TTOHUMasi CBOM HeJJOCTaTKU U JIOCTOWHCTBA;

MPUHMMAaTb MOTMBBI M apryMeHTbl JDYTMX TP aHajau3e pe3yJbTaTOB
JleATe/IbHOCTY;

TIpU3HaBaTh CBOE TMPaBO U MPAaBO APYTYX Ha OLIMOKY;

pa3BUBATh CIIOCOOHOCTH TIOHUMATh MUP C TIO3ULIMU IPYTOT0 YesioBeKa.

INPEAMETHBIE PE3YJ/IBTATHI

[TpegmeTHble pe3y/bTaThl OcBoeHusi mporpamMmbl COO mo 6Guonoruuv Ha
6a30BOM YpOBHe BK/IIOUAIOT crieliduueckyre i yueOHOro rpeaMera «bruosiorus»
HayuHble 3HaHUs, YMEeHUs U CTIOCOObI IeHCTBUI TI0 OCBOEHUIO, WHTEPIIPeTalluu U
1ipeoOpa30BaHKI0 3HAHUM, BUBI JIeSTEJILHOCTHU TI0 TOTYyYeHUI0 HOBOTO 3HAHUS U
TIPUMEHEHHWI0 3HAHWM B Pa3/MUHbIX yUyeOHBIX CUTyallUsX, a TakKke B peabHbIX
JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C Ouosorveil. B miporpamme mpeaMeTHbIe
pe3y/bTaThl TIpeJCTaB/eHbl 10 TolaM 00yUeHuUsl.

[TpeameTHBIe pe3y/bTaThl OCBOeHUs yuebHoro rpeamera «buosnorus» e 10
K/1acce [[O/KHBI 0TpaXkaTh:

c(OpMHUPOBAHHOCTH 3HAHWI O MeCTe U PO OMOOTHUY B CUCTEMe HayYHOTO
3HaHUSI €eCTeCTBeHHbIX HayK, B (OPMHDOBaHUMU COBPEMEHHOW eCTeCTBEeHHO-
HayyHOM KapTWUHbI MHpa W HayYHOTO MHPOBO33DEHMs, O BKJaJe POCCHUWCKUX U
3apy0Oe)KHBIX YUuéHBIX-OMOJIOTOB B pa3BuTHe Ouonoruu, (QyHKIMOHAIBLHON
rPaMOTHOCTHU Yeji0BeKa /J1s1 pellieHus )KU3HeHHbIX 3a/ay;

yMeHUe PpacKpbIBaTh COflep)KaHre OHOIOTUUeCKUX TEePMUHOB WM TIOHSTHM:
JKU3Hb, KJeTKa, OpraHu3M, metabosu3M (0OMeH BelljeCTB U TIpeBpallieHue
SHEpPruu), roMeocTas (CaMOperyJsilusi), ypOBHeBasi OpraHu3alisl )KUBbIX CHCTEM,
CaMOBOCTIPOM3Be/leHHe (perpoyKLHs), Hac/aeACTBEHHOCTb, U3MEHUYMBOCTh, POCT U
pasBuUTHE;

yMeHUWe u3/aratb Ouosiorhyeckue TeopuM (K/eTOUHasi, XPOMOCOMHas,
MyTaI[MOHHasl, I[eHTpa/ibHasg JormMa MOJeKy/asspHOW Ouosioruu), 3akoHbl (I
Mengens, T. Moprasda, H. . BaBwioBa) u yueHus (0 IjeHTpax MHOTroo0pasus u
TPOUCXOKJeHUs KyJbTypHbIX pacteHud H. . BaBunoBa), onpefiensiTb rpaHULIbI
UX TIPUMEHHUMOCTH K )KUBBIM CUCTEeMaM;

yMeHue B/IaJieTh MeTo/laMy HayyHOro M0o3HaHus B 6uosioruu: HabmoieHre u
OMMCaHWe >XMBBIX CUCTEM, TIPOLIECCOB M SIBJIEHWW, OpPraHU3alivsi U MpPOBe/leHUe
OMO/IOTUUECKOTO  JKCTIEPUMEHTa,  BBbIIBWKEHHWE  TUIIOTe3bl,  BbIsBIEHHE
3aBUCHMOCTU MEXAY WCC/IeAyeMbIMU BeTMUYMHAMH, OOBSICHEeHHEe TI0MyueHHBIX



pe3yJ/ibTaToOB, MCIOJIb30BaHHBIX HAYUYHBIX MOHSTUW, TEOPHUM U 3aKOHOB, yMeHHe
JlenaTh BbIBO/IbI HA OCHOBaHWH T10/IyYeHHbBIX pPe3y/IbTaToB;

yMeHHe BbIJIe/ITh CYIlleCTBeHHbIe MPU3HAKW BUPYCOB, KJIETOK MPOKApHUOT U
9YKApHOT, OJHOKJIETOUHBIX M MHOTOK/JIETOUHBIX OpraHW3MOB, OCOOEHHOCTH
TIpoL[eCccoB: oOMeHa BeIleCTB W TIpeBpallleHus] SHepruu B KieTKe, (DOTOCHMHTE3a,
TJIaCTUYECKOT0 W JHepreTuyeckoro obMeHa, XeMOCHHTe3a, MHTO3a, Mei03a,
OTUIOZIOTBOPEHUS, Pa3MHOXKEHUS, HWHAWBU/Ya/JIbHOTO Ppa3BUTHSI  OpraHu3Ma
(oHTOT€EHe3);

yMeHUe TPUMEHSITh T0/yueHHble 3HaHWS AJid 00bsCHeHHs OHO0/IOTHYeCcKUX
TPOLIECCOB U SIBJIEHUM, [J/I1 TIPUHATHS NPAaKTUYECKUX pelleHWld B MOBCEJIHEBHOU
JKU3HU C 1enblo obecrieueHUsi 0e30MacHOCTH CBOEro 370POBbSi U 3/10POBbS
OKPY>KaIOIIUX JTF0field, COOJTI0/IeHUsI HOPM IPaMOTHOTO TIOBEJIeHUsSI B OKpY Karoliei
TIPUPOJIHOM Cpejfie, TIOHMMaHHWe HeOOXOAWMOCTU WCII0/Ib30BaHUsl AOCTHKeHU
COBpeMeHHOU buonoruu U OuoTexXHO/MIOTUN  [yis  pal[MOHAIBHOTO
TIPUPO/IOTIONIH30BaHKS;

yMeHue pelllaTb 2J/ieMeHTapHble TeHeTMYeCKHWe 3aJaud Ha MOHO- U
OUTHOpUIHOe CKpellliBaHue, Cllell/leHHOe Hac/ae/loBaHHe, COCTaBJIsITh CXEeMbI
MOHOTMOPU/IHOTO CKpeIWBaHUs /IS TIpe/iCKa3aHUs Hac/ie[loBaHUsl MPHU3HAKOB Y
OpraHU3MOB;

yMeHUe BBITTOIHATL J1abopaTOpHble W TIPaKTHUeCKWe paboThl, CoOMoAaTh
TIpaBu/ia Mpy paboTe ¢ yueOHBIM U JTaO0paTOPHLIM 000PY0BaHHEM;

yMeHue KDUTUUECKU OLleHMBaTb M HWHTepPNpeTUpPOBaTh UH(POPMALIUIO
OMONMOrMYeCKOTO COJiep)KaHWsl, BK/IIOUAIOIIYI0 TICeBJOHAyUHble 3HAHUS U3
pa3MUHbIX UCTOYHUKOB (Cpe/icTBa MacCOBOM MH(OpMalK, HayuHO-TIOMY/IsIPHbIe
MaTepuasbl), 3THYeCKHe acCIleKThl COBpeMEeHHBIX HWCCAe/loBaHUN B Ouosioruy,
MeAULIHe, OM0TeXHOIOTUH;

yMeHHe CO03/jlaBaTb COOCTBeHHbIe TIMCbMEHHble W YCTHbIe COOOIIeHUS,
0006111as1 610/IOTHYECKY0 MH(POPMAIMIO U3 HEeCKOJBKHUX WCTOUYHHUKOB, TPAMOTHO
WCTI0/Tb30BaTh TIOHATUMHBIN arrapat OMoJIoTHH.

[TpeameTHbIe pe3y/bTaThl OCBOeHUs yuyebHOro rpeamera «buonorus» e 11
K/1acce J1OJDKHBI OTPaXkaTh:

cchOopMHUPOBAHHOCTh 3HAHUM O MECTe W POM OMOJIOTHH B CUCTEMEe HayYHOTO
3HaHUSI eCTeCTBeHHbIX HayK, B (OPMHDOBaHUMM COBPEMEHHOW eCTeCTBEeHHO-
Hay4yHOM KapTWUHbI MMpa U HayuyHOrO MHMPOBO33DEHUs], O BK/IaJe POCCUUCKUX U
3apy0e)KHbIX YuéHBIX-OMOJ/IOTOB B pa3BuTHe Ouonoruu, (QyHKIMOHAIBLHON
IPaMOTHOCTH UejioBeKa Jijis pellieHus )KU3HeHHbIX 3a/iay;

yMeHUe PpacKpbIBaTh CoOflep)KaHre OHOIOTUUeCKWX TePMUHOB WM TIOHSTHM:
BU/I, TIOMYJISILYS, TeHO(MOH/, 3BOJIIOLUS, ABWXKYLHMe CUIbI ((haKTOpbl) 3BOJIOLIMH,
TIPUCIIOCOO/IEHHOCTh OpPraHM3MOB, BHUI000pa30BaHUe, SKOOrvuueckrde (akTopshl,



9KOCUCTeMa, TIPOAYLIEHTbI, KOHCYMEHTBI, peAyLeHTbl, 1leMd  IUTaHus,
9KOJIOrMUecKasi mipamMuzia, OroreoijeHo3, brocdepa;

yMeHuWe u3iaraTb Ouosoruueckde Teopud (3BOJIIOLIMOHHas Teopusi Y.
[apBuHa, CUHTeTHMYeCKas TeOpWsl SBOJIIOLMU), 3aKOHbI M 3aKOHOMEPHOCTH
(3apoapiieBoro cxogctea K. M. Bspa, uepejoBaHMs TJIaBHBIX HarlpaB/IeHUM U
nyTtedt ssomoruu A. H. CeBepijoBa, yuenuss o 6uochepe B. U. Bepnajckoro),
OTIpeie/ITh TPAHUI]bl UX IPUMEHNUMOCTH K >KMUBBIM CHCTEMAaM;

yMeHUe B/a/ieTh MeTOZaMU HayuHOro TI03HaHus B Ouosiorun: Hab/tofeHye 1
OTMCaHWe >KUBBIX CHUCTeM, TIPOIIeCCOB U SIBJIEHWM, OpraHW3allyisi W TpPOBejleHue
OMO/IOTUUECKOTO ~ JIKCIIePUMEHTa,  BBbIBWKEHHWEe  TUIIOTe3bl,  BbIsBJIEHHUE
3aBUCUMOCTH MEX]y HCC/IeyeMbIMU BeJUUMHAMH, OOBSICHEHHe T0/yUeHHbIX
pe3y/bTaToB, MCII0/Ib30BaHHBIX HAYYHBLIX TMMOHATUM, TEOPUM M 3aKOHOB, yYMeHUe
Jle/1aTh BBIBO/IbI HA OCHOBAHWH TIOJTyU€HHBIX Pe3y/bTaToB,;

yMeHUe BbIIeNISiTh CyIleCTBeHHble TIPU3HAaKKW CTPOeHUs] OHOoorudyecKux
O00BEKTOB: BHW/IOB, TIOMYJISALMN, TPOJYLIEHTOB, KOHCYMEHTOB, De/ylIeHTOB,
OuoreoleHO30B UM KOCHUCTEM, OCOOEHHOCTU TIPOLIeCCOB: Hac/e[ICTBEHHOMN
M3MEHUMBOCTH, €CTeCTBeHHOTro 0TbOopa, BHMI000pa30BaHMs, IPHUCIIOCOOIEHHOCTH
OpPraHM3MOB, [eHCTBUSI SKOJOrMUecKUx (PAKTOPOB Ha OpraHM3Mbl, TepeHoca
BeIleCTB W TIOTOKA JHEPTUd B HSKOCHCTeMaX, aHTPOIOTeHHBIX W3MeHEeHUH B
9KOCHCTEMax CBOeH MeCTHOCTH, KPYrOBOpDOTa BeIleCTB M OHOreoXMMHUUYECKUX
I[UK/IOB B OHocdepe;

yMeHUe MPUMEHSITh TI0/yueHHble 3HaHWS [Jig 00bsCHeHHs OHO0J/IOTHYeCKUX
TIPOLIECCOB Y SIBJIEHWM, [/Is1 IPUHATUS MPAaKTUUECKUX DelleHU B MOBCeJHEBHOM
KU3HU C 1iesiblo obecrieueHust 0e30T1aCHOCTH CBOETO 3/I0POBbS U 3[[0POBbSI
OKPY>KaIOIIUX JTI0field, COO/TI0/IeHUs HOPM IPaMOTHOTO TIOBeJIeHUsT B OKpY Karoliei
TIPUPOJIHOM Cpefie, TIOHMMaHWe HeOOXOAWMOCTU WCII0/Ib30BaHUsl AOCTHXKeHUM
CcoBpeMeHHOW 610JI0THU /17151 paliOHA/ILHOTO MPUPO/0TI0J/Ib30BaHUS;

yMeHUe pellaTh 3jieMeHTapHble OMOorhyYeckre 3aflaud, COCTaBJ/IATh CXEMbl
TiepeHoCca BellleCTB ¥ YHePTUU B IKOCUCTeMaXx (LIeNy MTUTaH!s);

yMeHHe BBITIOHATE JlabopaTOpHbIE YW TIPAaKTHUeCcKHWe paboThl, COOMOAATH
TipaBu/ia npy pabote ¢ yueOHBIM U JabopaTOpHLIM 000pY/I0OBaHUEM;

yMeHWe KPUTUYECKHd OIleHWBaTh W HWHTEPIPETHPOBaTh HHMOOPMAIIHIO
OMOIOTUUECKOTO COJ/IepP)KaHHWs, BK/IIOUAIOI[yI0 TICeBJOHAayuHble 3HAaHUS U3
pa3IMYHBIX UCTOYHUKOB (Cpe/iCTBA MacCoBOW MH(OpPMal[K, HayUHO-TIOMY/ISPHbIe
MaTepuasnbl),  paccMaTpuBaTh  TIJioOanbHbIe  JKOJOTMUecKhe  MpobsiemMbl
COBpPEMEHHOCTH, JOPMUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO TTO3ULIUIO;

yMeHUe CO03[jaBaTh COOCTBEeHHbIe IMHUCbMEHHbIe W YCTHbIe COOOIIeHuUs,
006001ass 6roornuecKky0 MHGOPMAaILUI0 M3 HECKOMBKUX HCTOYHHUKOB, T'PAaMOTHO
WCT0JTb30BaTh TIOHATUMHBIN arnapat 61uoJoruu.



TEMATNYECKOE IVNTAHUPOBAHUE

10 KJIACC
KoinuyecTrBo yacoB JJ/IeKTPOHHBbIE
HaumveHoBaHMe pa3/e/ioB U TeM (uppoBbie)
Ne n/m KoutposbHsbie | [IpakTHuecKd
NMporpamMMsbI Bcero oOpa3oBaTe/bHbIE
paboTbI e paboTbI
pecypchl
1 buosiorusi Kak Hayka 2 0.5 Bubmorexa [JOK
https://m.edsoo.ru/7f41¢292
bubmoteka LJOK
2 JKuvBble CHCTEMBI U UX OpraHu3alys 1
https://m.edsoo.ru/7f41¢292
3 XHWMHUUECKUM COCTaB U CTPOEHUE KJIeTKU 8 1 1 Bubmorexa OK
https://m.edsoo.ru/7f41c292
bubmoreka IIOK
4 X
VBHEASATETEHOCTE KIETKH 6 0 https://m.edsoo.ru/7f41c292
5 Pa3sMHOXeHMe ¥ MHAVBUAYya/IbHOe pa3BUTUE 5 1 bubmoreka LIOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTh U U3BMEHUMBOCTD 3 15 bubmoreka LIOK
OpraHu3MOoB ' https://m.edsoo.ru/7f41c292
7 Cenexkuys opraHusMoB. OCHOBBI 3 1 bubmioreka LJOK
O1OTeXHOIOTUN https://m.edsoo.ru/7f41c292
bubmioreka LJOK
8 Peseparoe pems 1 1 https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 3 4




11 K/TACC

KosmuecTBO uacoB J/IeKTPOHHbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/mm KoHTpo/1bHBI IIpakTHUeckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHbIE
e paboTbI padoThI
pecypchl
1 OBOIOLMOHHAsT OHMOJIOTHSI 9 1 1 Bubmorexa OK
https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBeHMe U pa3BUTHe KU3HU Ha 9 1 0.5 bubnuoreka IIOK
3emie ) https://m.edsoo.ru/7f41cc74
bubmioreka LJOK
3 OpraHm3Mel 1 OKpY>XaIowjas cpesa > 1 https://m.edsoo.ru/7f41cc74
4 Coo0I1iecTBa ¥ 9KOJIOTUUECKHE CUCTEMBI 9 bubmmorexa [JOK
https://m.edsoo.ru/7f41cc74
bubmoreka LJOK
> Peseparoe Bpems 2 1 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 2.5







ITIOYPOYHOE IVIAHNPOBAHUE

10 KJIACC
KoimuyecTBo yacoB JJ/IeKTPOHHBIE
Hara
Ne uudpoBbIe
Tema ypoka KonTposibubie | IlpakTuueckue | H3y4Y€HH
n/n Bcero oOpa3oBaTe/IbHbIE
padoThI paboTsI !
pecypchbl
bubmoTeka LIOK
1 Buonorus B cucrteMe Hayk 1 0 0 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/ibl 1103HaHUST )KUBOW TIPUPO/IBI.
[MpakTrueckas pabota Ne 1
bubnuroreka LJOK
2 «/crnonb3oBaHue pas3UuuHbIX 1 0 0.5
https://m.edsoo0.ru/863e6122
MeTOZOB MPH U3yUeHUHU
OUOIOTHUECKHUX 0OBEKTOB»
3 Buonornueckue cuctemsl, MPOL[ECCHI 1 0 0 Bbubuoreka LIOK
U UX U3yUueHue https://m.edsoo.ru/863e6564
4 XHMHYeCcKHil cocTaB KaeTku. Boga u 1 0 0 bubnuoreka IIOK
MUHepaJ/ibHbIe COTH https://m.edsoo.ru/863e674e
bubnuoreka IIOK
5 Benku. CoctaB u cTpoeHHe Oesiko 1 0 0
e TaB M CTPOeHH JTeoB https://m.edso0.ru/863e6b72
depMeHThI — OHOIOrUUeCKHe
Karanu3aropsl. JlabopaTopHast
6 pabota Ne 1 «/3yueHue 1 0 1 bubmoreka LJOK
KaTaIMTUUeCKON aKTUBHOCTHU https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha pUMepe aMusiasbl
WM KaTasasbl)»
7 YraeBoapl. JIMnuabl 1 0 0 bubmoTeka LIOK




https://m.edso0.1u/863e6870

HyxkerHoBsle Kucaotsl. ATO.

MAdTPHUYHOT'O CHMHTE3d

bubnuoreka IIOK
8 Konrponbas paﬁgTa Nel 10 https://m.edsogru/863e6d5c
Teme" XUMHUUECKUM COCTaB KIeTKu"
9 Ncropus u meTofbl U3yuyeHus bubmoteka LIOK
K/eTKd. KieTouHas Teopust https://m.edsoo.ru/863e6e88
10 KneTka Kak 1]e/T0CTHas )KUBast
cucremMa
CTpoeHre 3yKapuoTUYeCKOU KIeTKHU.
JIabopatopHasi pabota Ne 2
«/3yuyeHuie CTpOeHHUS KJIeTOK bubmoteka LIOK
11 pacTeHHH, )KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepwuii 110 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIperapaTax 1 ux
OMMCAHUE»
bubnuroreka LJOK
12 Obmen BewecTs uim meTa6o/13m https://m.edso0.1u/863e766¢
bubmmoreka IIOK
13 Porocumres. XemocuHTes https://m.edsoo0.1u/863e7c98
. bubmoteka LIOK
14 SuepreTieckuii 0bmen https://m.edsoo.ru/863e7aae
JKU3HEeHHBIN LUK/ KJIeTKU. [leneHue
K/IeTKHU. MuTo3. JlabopaTopHas BuGmorexa [IOK
15 pabota Ne 3 «HabrozeHre MuTo3a B 0.5 https://m. edsoo.rw/863e7dcd
KJ/IeTKax KOHUMKa KOpeLlKa JyKa Ha :
rOTOBBIX MUKpOIIperapaTax»
16 buocunTe3 6enka. Peakijus bubnuoreka IIOK

https://m.edsoo.ru/863e796e




BubmoTeka [IOK

17 Tpancnsms — 6uocuHTe3 Genka
https://m.edsoo.ru/863e796e
18 HekneTouHble (hOpMbI )KU3HU — bubmoteka LIOK
BUPYChI https://m.edsoo.ru/863e7540
bubmoreka LJOK
19 ®opMbI pa3sMHOXEHHUS OPraHKU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.1u/863e831e
. bubmioreka LIOK
20 Metios
https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue ¥ Pa3BUTHE TIOJIOBBIX
K/IeTOK. OIJIof0TBOpeHue.
91 JTaboparopHasi pabota Ne 4 0.5 Bbubmmoteka LIOK
«/3yueHure CTpoeHUs M0JIOBBIX ' https://m.edsoo.ru/863e81b6
KJ/IETOK Ha TOTOBBIX
MHUKpOIIperaparax»
oy VupvuBuyanbHOe pa3BUTHe bubmoreka LIOK
OpraHu3MoB https://m.edsoo.ru/863e8436
93 I'eHeTnKa — HayKa 0O bubnuoreka LIOK
Hac/1eICTBEHHOCTU YU U3MEHUMBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEpHOCTH HacJ/lel0BaHUs
24 TIPU3HAKOB. MOHOTUOpHIHOE Bubmiorexa [JOK
P ) puA https://m.eds00.ru/863e8878
CKpelL1BaHue
UrubpuHoe CKpelfiBaHue. 3aKOH
25 fe3a3nin§40ro Hapaneu OBaHUs Bubmiorexa [JOK
A https://m.edsoo.ru/863e89a4
TIPM3HAKOB
26 C1ijervieHHOe Hace/JOBaHHe 0.5 bubnuoreka IIOK

npu3HakoB. JlabopaTopHas pabora
Ne 5 «M3yueHue pe3ysibTaToB

https://m.edso0.1u/863e8c60




MOHOTHOPHIHOTO ¥ IUTHOPHIHOTO
CKpeIIMBaHus y Ap030(du/bl Ha
TOTOBBLIX MUKpOIperapaTax»

I'enetuka mosia. HacimemoBanue

bubmmoreka IIOK

27 TIPU3HAKOB, CLIeIJIEHHEBIX C I10JIOM https://m.edso0.ru/863e8c60
M3meHunBOCTh. HeHacnejcTBeHHas
M3MEeHUHBOCTh. JTabopaTopHast

)8 pabota Ne 6. 3yueHue 0.5 bubmoreka IIOK
MOAUGDUKALIMOHHON W3MEeHUUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOeHKe BapHUallMOHHOTO psifia U
BapUaLMOHHOU KPHUBOI»

HacnenctBeHHast U3Me@HUMBOCTb.

79 JlabopatopHas pabota Ne 7. 0.5 bubmoreka IIOK
«AHanu3 MyTalui y po3o¢uibl Ha https://m.edsoo.ru/863e8efe
rOTOBBIX MUKpOTIperapaTax»

30 ['eHeTrKa yenoBeka bubmorexa OK

https://m.edsoo.ru/863e8d78
Pe3sepBHbIi ypok. O60011IeHHe 110
Teme «HacnencrseHHOCTh U
31 HM3MEeHUYUBOCTb OPTaHU3MOB.
KonTtposnbHas pabota Ne2 1o Teme
"HacnencTBeHHOCTh U
W3MEeHUYMBOCTh"
32 CesiekLIMs KaK HayKa U mpoLiecc Brbmmorexa [JOK
https://m.edsoo.ru/863e9214
MeToAbl Y JOCTHKEHUS CeJIeKLIUU
33 pacTeHUH U )XUBOTHBIX. VITOroBoe bubmotexa OK

KOHTPOJIbHOE TeCTUPpOBdHHE

https://m.edso0.1u/863e9214




34

buoTtexHosorus Kak OTpaciib
IMMPON3BOACTBA

bubnuoreka IIOK
https://m.edso0.1u/863e9336

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

34

4.5




11 K/TACC

KosmuecTBO yacoB J/IeKTPOHHbIE
Hara
No uudpoBbie
Tema ypoka KonTposibHbie | IlpakTnueckue | H3y4Ye€HH
n/n Bcero oOpa3oBarTe/IbHbIE
padoThI paboTsI !
pecypchbl
1 OBOJIIOLIMS U MeTO/Ibl €€ M3yueHUus! 1 bubmmorexa IOK
H A y https://m.edsoo.ru/863ea20e
5 WcTopusi pa3BuTUs npefcTaBieHui 1 bubnuoreka IIOK
00 ’BoMIOLIN https://m.edso0.ru/863e9570
bubnuoreka IIOK
3 M 1
HKPOIBOIIOLHA https://m.edsoo.ru/863e9cle
[TonynsLus Kak 3/ieMeHTapHast
eIMHULIA BHU/A U 3BOTIOLIUU.
4 H'Eil6o ];TO H'ZE:IH abota ;o 1 1 0.5 bubmmotexa IOK
paTOpHas p ) ' https://m.eds00.ru/863e99c6
«CpaBHeHMe BH/IOB M0
MOpP(0/IOTUUeCKOMY KPUTEPHIO»
c [BroKy1ye cusbl (371eMeHTapHbIe 1 bubmoteka LIOK
(hakTOpHBI) 3BOMHOLIUU https://m.edsoo.ru/863e9da4
bubnuoreka IIOK
6 E 1 0TO 1
CTECTBEHHBIH OTOOP H ero popmb! https://m.edsoo.ru/863e9ed0
Pe3ynbTathl 5BOMOLMK:
MpUCIOCO0/IeHHOCTh OPTaHKU3MOB U
7 Buzioobpa3oBanue. JlabopaTopHas 1 0.5 bubmoreka IIOK
pabota Ne 2 «Ormrcanue ' https://m.edsoo.ru/863e9fde
NIpUCIIOCOB/IEHHOCTH OpraHu3Ma U eé
OTHOCUTE/IbHOTO XapakTepa»
8 Hanpasnenus u nyti 1 bubnuoreka IIOK




MdKpPO3BOJIFOLIMH

https://m.edsoo.ru/863e9cle

HeobpaTuMOCTb 3BOTIOLIUH.

TeMe «BO3HUKHOBeHHE U pa3BHUTHE

9 KonrposbHast pabota Nel o Teme
"OBOMOI[MOHHAs OMoJIorHs”
10 Nctopusd »xu3Hu Ha 3emiie U MeTO/bI
eé U3yuyeHus
1 ['unoTessl NPOUCXOXKAEHUS KU3HU Bbubmmoteka LIOK
Ha 3emsie https://m.edsoo.ru/863ea5a6
12 Pa3BuTue xu3HU Ha 3eMJie 110 3pam U bubmoteka LIOK
repruojam https://m.edsoo.ru/863eatbe
OcHOBHBIe 3Taribl 3BOTIOLUU
PacTUTE/ILHOTO U JKUBOTHOT'O MHpa.
13 Ipaktryeckast pabora Ne 1 0.5 bubmoreka LJOK
«/3yuyeHyve UCKOIIaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pacTeHri U )KUBOTHBIX B
KOJUTEKL[USIX»
14 CoBpeMeHHas cucTema bubmoreka IIOK
OpraHuueckoro Mupa https://m.edsoo.ru/863ea48e
15 OBoJIIOLIYS UesioBeKa (aHTpOIIoreHes) Bubmorexa OK
. P https://m.edsoo.ru/863eac2c
16 [Brxyime cusbl (hakTopsbl) bubmoteka LIOK
aHTpoIloreHesa https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJiy 3BOJIIOLIMU
yesioBeKa
18 UYesioBeueckue pacel U MPUPOJHBIE bubmoteka LIOK
aJianTaru yejioBeKa https://m.edsoo.ru/863eaea2
19 Pe3epBHbIii ypok. O60061meHme o




JKU3HU Ha 3emsie» KOHTpobHast
pabota Ne 2 110 Teme
"BO3HUKHOBEHWE Y Pa3BUTHE KU3HU
Ha 3emie"

20 OKO0JIOT U KaK HayKa
71 Cpezbl 00MTaHUS U YKOTOTHUECKHe bubmioreka LIOK
(hakTophI https://m.edsoo.ru/863eafec
Ab6uoTtrueckuie HakTOPBLI.
JIabopaTopHas pabora Ne 3.
«Moponornueckre 0cobeHHOCTH
22 aCTeHUM U3 pa3HbIX MECT 0.5 Bubmiorexa [JOK
P P ' https://m.edsoo.ru/863eb10e
oburaHus». JlabopaTopHasi paboTa
Ne 4. «Bnusinve cBeTa Ha poCT U
pa3BUTHE UePeHKOB KoJieyca»
bubmoreka IIOK
23 Buotnueckue ¢akTopbl
¢ P https://m.edsoo0.ru/863eb348
OKonoruueckre XxapakKTepUCTUKU
nony/siuyn. [Tpaktrueckast pabota
24 Ne 2 «IToaCUéT MIOTHOCTH 0.5
TIOMY/ISILIUM pa3HbIX BU/IOB
pacTeHuI»
75 Coo011ecTBa OpraHu3MoOB — Bbubmmoreka LIOK
OuorieHo3 https://m.edsoo.ru/863eb46a
6 JKOJIOTUYeCKre CUCTEMBbI Bbubmmoreka LIOK
(sKOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHbIe TIOKa3aTesd 9KOCUCTEMBI.
bubmoTeka LIOK
27 JK0JIOTUYeCKUe TTMpaMU/bI.

CaoricTBa 3kocucreM. Cykueccus

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




28 [TprpogHbIe 5KOCUCTEMBI 1

29 AHTpOIOreHHble 5KOCUCTeMbI 1

30 Bbuocdepa — rnobanbHas 1 Bubmoreka IJOK
9KOCuCTeMa 3eMJIu https://m.edsoo.ru/863ebb5e

31 3aKOHOMEpHOCTH CYLL[eCTBOBaHUS 1 Bbubmmoreka LIOK
Guocdepsl https://m.edsoo.ru/863ebd16

32 YenoBeuecTBO B 6rochepe 3emu 1

33 Cocy1iecTBoBaHue TIPUPO/bI U 1 bubmmoreka IIOK
yejioBeyeCTBa https://m.edsoo.ru/863ebale
Pe3sepBHbIi ypok. O600I1IeHHE TeMBI

34 «Coo00111eCTBa 1 9KOJIOTHUECKHE 1
cucTeMbl». VITOroOBOe KOHTPOJIbHOE
TeCcTUpoBaHue"

OBLIEE KOJIMYECTBO YACOB I10 34 25

I[TPOI'PAMME







YUYEBHO-METOJNYECKOE OBECIIEHEHHWE OBPA3OBATEJ/IBHOI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPHUAJIBI AJI1 YYEHUKA

* buonorus, 10 knacc/ IMaceunuk B.B., Kamenckuit A.A., Py6ijoB A.M. u apyrue /Ilog pex. [Taceunnka B.B.,
AxuoHepHoe o61jecTBo «M31aTenbcTBO «IIpocBelrieHre»

* buonorus, 11 knacc/ ITonomapéra U.H., KopuunoBa O.A., JlommnvHa T.E. u gpyrue; non pegakiueri [loHomapéBou
M.H., O611ecTBO € orpaHMUYeHHON OTBeTCTBeHHOCThIO 3narenbckuii 1ieHTp « BEHTAHA-T'PA®»; AKiMoHepHOe
obiiecTBO «M3marenscTBo «IIpocBelieHye»

buomnoruga .EI'D.

METOINYECKUWUE MATEPUAJIBI J11 YUUTEJIA

Buosorus, 10 knacc/ TTaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /Ilox pen. ITaceunrka B.B.,
AxuyoHepHoe o61jecTBo «M3maTenbcTBo «IIpocBelrieHre»

* buonorus, 11 knacc/ [Tonomapéra U.H., KopuunoBa O.A., JlomwmvHa T.E. u gpyrue; non pefakiueii [loHomapéBoi
M.H., O6111ecTBO C OrpaHUUYeHHON OTBeTCTBeHHOCTRIO M3marenbckuii rieHTp « BEHTAHA-T'PA®»; AKIoHepHOe

ob6imectBo «M3marenbcTBo «IIpocBerieHe»



IIN®PPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI 1 PECYPCBI CETU NHTEPHET
EnHast KosuteKiusi obpa3oBaTebHbIX PecypCoB
http://www.school-collection/edu.ru

http://fcior.edu.ru



TOUYKA i!pocm

ITPJIOKEHUE

OnucaHve MaTepyUaabHO-TeXHUYEeCKOU 0a3bl 1ieHTpa «Touka pocTa», MCMOJb3yeMoro Jyis peaiv3alyyd 00pa3oBaTe/bHbIX
rporpaMM B paMKax TperofiaBaHusi 01Mo/1oruu

MarepuanbHo-TexHHYecKasi 6a3a 1ieHTpa «Touka pocta» BK/ItouaeT B cebsi 1 poBble 1abopaTopyy, Habopbl
K/IacCUUecKoro o60py0BaHus /i1l TIPOBe/ieHHst O10I0ruuecKoro MpakTUKyMa, B TOM UKC/Ie C UCI0/Ib30BaHHeM
MHKDPOCKOTIOB.

OATUUKA
1 BnakHocTH Bo3zyxa
2. ApTepuanbHOrO J1aBJjieHUs
3. DJIeKTPONpPOBOJUMOCTHU
4. DnekTponpoBoauMocTH Ilynbca .
5. OcBeLLéHHOCTH
6. Ocsewénnoctu 4 pH pH pH 5
7. Temnepatypbl OKpY>Karolllel cpefibl

8.Temriepatypsl Tesa.



9. YacToThl AbIXaHUS
10.X10puz-uoHOB
11.Y ckopenus
12. 3Byka OKTI'
13 Byia)xHOCTH ITOYBBI
14 Cunbl (sprometp)
15 Kucnopoga
16.0nTHYeCKOM MJIOTHOCTU 525 HM (KOJIOpUMETD)
17. OnTryeckoi m1oTHOCTH 470 HM (KOJIOpUMETD)
18 MyTtHocTH (TypbuarmMeTp)
19 Oxkucu yrneposa

[laTUMKU U I0TIOMHUTEeTbHbIe MaTepHraJibl (MepexoHUKH, UyBCTBUTEIbHbIE 3/IeMeHThI, MeTOAMUeCKre MaTepuallbl,
3apsifiHOe YCTPOMCTBO U Jp.) KOMIUIEKTYIOTCSI B KOPOOKH-UeMO/IaHbI.

Iudposas naboparopus. B komriekTe 1j1dpoBbIX TabopaTOpuii Co/iep>KaTcs MyJIbTUAATUNKA 1 MOHOZATUHKH.
My/IbTUIaTUMK TI0 SKOJIOTUU TT03BOJISIeT U3MEPSTh C/leyolue roKa3aTeu: BOAOPO/IHbIM MoKa3aTe/b BOAHBIX Cpe/l,
KOHLIEHTpal[u1 HUTPAT-UOHOB U XJIOPU/-UOHOB, 3/IEKTPOINPOBOIHOCTh, BAXKHOCThb, OCBEIIEHHOCTb, TeMIlepaTypy
OKpY>Karolller cpe/ibl, TeMIepaTypy paCTBOPOB, PACTBOPOB U TBEP/BIX TeJl.



. MyanI/I,Z[aT‘-II/IK I10 3KOJIOTHH.

MynbTUAATUYMK 110 (DU3HMOIOTHH TT03BOJISIET ONpe/le/isATh apTepyuaibHOe JlaB/ieHue, MyJibC, TeMIepaTypy Tesa, YaCTOTy
JIbIXaHUS1, YyCKOPeHHe [IBKEeHUSsI

. MYJ'IBTI/I'Z[HT‘—II/IK 1o (l)I/IBI/IOJ'IOl"I/II/I.



